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$ l. Alranurur ruujaubrH MeroAJrapbr Ba MoB3ycy

Agtururur *,ruja ruujenu aHailu3^H r{o3apr.r ocacrlaprrHbr Ba NreroA-
;rlrpr,llrbr ejpauou enM,qHp. Auarrrrux xrrujaHtru npaxin., ne:usaq.r
r\rilruraJr(ip Bo ja oHJrapbrH l-apbrrrrbrFbrHbrH xlzujasu iaprn6uHH uyallaH
er.\4aKAoH u6apauap. onnerqo MauoHHH nacera ropru6d nyeijou el-,uiup,
.io'ulr 6y MaAAaHtrH haHcrt erreMeHrJrapAa,r, .nelreui ro ja uorr rpyryrraH
a6apar ojrMacbr r\{acaJroc, horm e4anup, corrpa HCa Mr.rrAap6r iapxrro"g
raiuuuHa 6arulaurrnsrp: hauun vrrutauau iaprlr6 hlrgcocarrurr-r hancur
M l,r rraplta onMacbr ejpaur.rnup,

Ma4[oul.tr reprz6nHa Aaxur. onaH ajprr-ajplr eJreMerrrlrol_rr4H Bo
rrouJrzlpbrH auKap eAI4JIMocrr ro ja 6o,:au rcjunluju Krryr,t "aqr,rrrr,racur" noc(ru
aHarH3HH aa:uQacnanp.

Ananr.rs onyran Ma,ry{aHHH 6y ne ja 6aurra rapru6 hucc'ocuHuu
MurAapbr rc'jutru Maca;rocu rure MrrrAapu aHaJrr.r3 MgrrrryJr onyp.

BocQu aHiuru3 a,qoraH MHtAapH aHaJrrr3AaH euua jepurra jernpluprp.
vyuxu aHiurH3 Ma,ruraAo oBBaJrAar{ uehyu (uau 6a':a ropxn6 hlrccocr.rnru
Qausne MurAapbrHr,r ra jnu errr,rajo HMKaE Bepr{p. Ey, ouynna a3rah e.qr4Jrlrp KH,
aHaJIH3 onyHaH Mar,r(a.ua 6aurra eneMeHrJropllu (na ja uoulapun) nurTupax
ergzjuaa 1wry\uxlas coHpa, jalHsr: har*aran repxn6a rajaU erN'roK y.lyH
MHrAapH N{ero.[y ceqMoK onap.

fluxop repaQaoH, nocQn pearcuja aHajr[r3 orryHaH o6jexrla Kor\4r]o-
HeH'rHH qox, a3 na jaxya ga jalxu: ,'r.r3', harbrHra oJrAyFy harra ri;coenyp
japaaa 6u"riep.

Asarurur rlrujauuu raprrrbrcbrHAa rypaH MoconoJrap uyxra.lrH{r rnlr-
iorrr, Qa:raKH Bo Sa:r.rxra-rnrujogr4 Me,,'oJurrpr,, *enr"xttujw ura hern'eI(HJJo
6n,top. Ey uerognap Aar.rMH aHxraua$ eArzp Bo raKMrlJr.,roruHpJ]i)p. -\'euH uur
TexHHKacbrHrr, jo'Hr.r Ho3opH ocacJrapbr rala6 eAoH Aaha t{yraparr''l aHart]r.r
NreroAnapbr MyroMaAu cyporra ha:np:ranup.

Baccpr aHa[H3rrH ruujoru Melotrrap],rHga 'r'ojuH onyHafr r?"rr., Nre H'r',
u)'xro"luQ xaccanapa M?uir.tK onaH lryajjaH 6upnou_rrr,rojo qeBpun Hp Kt.r,
6yuni.rpt,trt ocacbrHAa hauuu 6npnarur,,rorrr.{H oMoJra KoJrMocr.r r"ryajjau c,,llrr,p.
Baur sepvuur rulrjanu qeBpHflrllxo aHaJrHTLrrK pearcuja, oHy i)Mono ri.'dTaparJ
r\{itrr{oJa HCa peaKeHT Aejviltp.

Kuujorra aHalril3 MeroArapbt, hep hancu 6r.rp 6aura rpaKrrz)Ku Me..
rolnap KHMr.t uyojjeH rar6ur cahacuna MaJrr4Kllup Ba 6-vHcy: japapcsr:
o-lyprap. Eela xa, uo'lyu [rel'o,tr[ap hacc:rcrnlr, jr:'uu ull,xrolucp rapur-
ulblllflilpblli "H3HHI4H" TaftbrJrMacrrl no roJnnrttr japap,rr,tFsl qotrarAarr eIlrvl uu
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TexHI.rKaHbrH aprMar[a oiraH Tono6arJrapbrHbr heuHuro eAaMHp. Ela.,ra la :aj
r"rahcynyu rapurbrcbrHbr aJrMar ruorcaAuno rexHoJroxu rrpoceca hala A;.I'AH3HM ETMOK TTYH TO,qHNU AHaJIV3UH HOTI4qOCI,IHH BAXTbIHAA ZUIMA| IIA3bIM
oJrAyrAa, ruurjanu MeroAJrap Bacurocr4 r.rJro a[apbrJraH aHaJrH3Jrapuu cyp'oru
ucrehcalrrs ehrujaul3p5111s1 her'raue oAoMHp. Eyna Kepo uu rran jau,
aHrutH3Jro jauauJbr $mzuxu aa su:rzru-xuvjonu ailajla3 MeroAJrapbr Aa KeHHrrr
cyporAo jajruuslrrr,.lup.

(Du:nru aHurJrH3 Meroarapbr ropru6an eyurcujaclr orraH cucrervrun hap
haucur 6rap napauerpHHr4H enqyJrMoct4Ha ocacrraHbrp.

cnex'rpal aHaJrkl3 N{aAAoHr4 ra3 JraMrracbr, eJreKTpHK reBcy Bo c. a,roByHa
AaxHrr erAHK.qo japauan uyaJraHMaHsr ejpaur.rp. CnexrpAo MeBqryA eJreMeHr-
Jrapa xac oJraH xorJropa ocacaH Ma,qAaAa hauHu eJreMeHTrrapHH lrrilTupaK
erMacr4, xarrHH ajAunluruna acacaH r,rco oHrapbrH MHrAapH ropxu6r.r harga
Horlrlra qbrxapbrnHp. Mero.q qox hoccacarrp (10'6 10-8 r-a jaxHn ajpsr-ajpu
eJreMeHrnap rejuu onyHa 6r,rnap), ouanr,rjjarrrH jepuua jerupalruacHHa a3
Baxr Bo a3 Mr{rgapAa M4qra capQ onyuyp.

JljyuranecceHr aHzrJrH3, ja'un roAnrr onyHaH o6jer<ruu rvroneKyn-
rlapblHbrH ynrpa6aueruraju oo ja ropnycrnjap (rarog uryalapu) rxyarraprra
hajoqaHnauAblpbulMacblnAau japauaH HrubrrJraHMa - njyrraunecieucnja'Myrra-
hraga onyHyp.

vlrpa6oHennajn'ruyananr'.ra uou6ajr4 onapar 3650 A raprrar qHBa xor-
THHHH xepyurnrojeu uyaJraHMacbruu 6ypaxan Ba KepyHoH Hrubrrbr caxlajaH
(6y .ua rjyuuuecceucraja r'.ryurahurecu fryH 3apypiaup) uulrr Surrprnu
MZUTHK qrHBA KBapc JraM[acbr ola 6unap. Ylrpa6ouenutaju [ryalaptrn ra ja
6aurra uyaJlaHMairapbrH Ta'cHpI4 aJrrbrHAa aHurIrH3 onyHaH Ma.[AoAo oHa xac
onaH Hlubrrrla ljyuuneccencuja eAHp. Jljyrrrnuecceucujanuu poHr(t4 Bo
unreucannuju irlyxraln$ MaAraJrapHH rocQra Ba Mr.rrAapH a1aru34 arapMaFa
HMKaH japalau aHiurrirHK HHr.xaHoJropaup. JljyrrurHecceHr aH.uru3 cneK'rpaJr
aHiuu,r3lloH Aahtr heccacgup (10-r0 r ne Aaha a3-MaA,rIaHH rojuu erMoK olip).
Ey. verogaau,couaje Bo rexHlIKaHbIu uryxranuQ cahanopraHto rnlysaQQo-
rurjjeTno .r,rcrnQaAa onyHyp (rr,ruuepal Bo y3Br.r 6upnarur,aanapnu auaIn3HHAa,
6r,ronoxraja, ro6a6er Ba KaHA recoppy$aruHua, jljnur, ,e-hcyrrupburbrH Ba
KOHYH a[r,rraHnbrpbrrdbulapbrHbrH jox.naHrtJ.rMacbrHAa, uyruoJrop]rH ceqHrrMo-
cHHAo, ue+r jararnapbrHbrH ejpeullmraeclfirgo na c.).

Bac$u aHanH3Aa rar6ar eAHnaH ensuxa-xraujoBH MeroAJtapAan rueh-
ny|ry[ paHKHHHH uUreUCnnaujHHHH paHK1H ptanrloHrzu (noH ra ja rr,tole-
TYNNAP) |ATLIIIrIFbIHAAH ACrIJIrUIrIFsIHA OCACNAHAH KOJIOPHMETPHK MCTOA'IAP5I
Bo eJlo\ra Ao xpoMarorpaQux MeroAy rejA eruex olap. Xpor,,rarorpaeax
Mero.qAa aHaJrlr3 oJryHaH r"rah-uyn tIIylIIa 6opy uvapncHHAo jepnourlapraJrMhtrr,
6opr ro: ha-nuuAa agcop6eHr KoJroHKacbtHAaH Ketr6punrap-(uocenon-, AlrOr).
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Myxro,ruQ Maule .no ja rroHrrapbrH aacop6cuja. ra6uaujjaru rr.ryx,ralucp
o"rAYrlHAas oHJrap ajprurrp, KonoHKaAa e3Jri)pHHa xac oJraH paHKJrapHHo Ke-
pa ne ja hauau MaAqo Bo HoHnapa peaKeHTJropno ro'cap erarzxao uyxra;rus
paHKJrH 6upraurruelopr.rH aMona Ko.rrMocr{Ho xepo vyejj eH eAu,.rirp.AualzTur peaxcujanaprr alapapKoH 

- 
rojlzn 

- 
onyHaH Ma[raHHH

Ml4rrpbrHllaH acblrrbr onapar nocQra aHufi13UH MaKpo-, japrrrraulrr<po-, N4HKpo-
Bo yirrpaMrzKpo MeroAraprrHbr eoprueugiapMoK onap.

_ MaxpoaHarrr{3,qa uuc6erau vox r,rzryap naa,ur-e (0,5_lr) re ja 20_50 ur
uohnynriap roAu4r elurwp. pearccujaHrr aAu cbrHar tt.tytuocrlHl1o (havua l0_20
un. olan), ruujowr croKaHAa uo ja ror6aAa uripurprup. geryurynepr.r
ruohny;uap.uaH cy3xoq KaFbr3br BacurocaJra ajo,purprrap. 

L r

. .. ^._ lo"ral{ Mr.rKpoaHurJra3Aa ToAtr{r oJryHaH Ma,r,r(o MHtAapbiHbrH TaxMHHoH
l/100 hzccscta ucrusa1o orryHyp, .qaha gorpycy 6epx ,ulturrrn 6np ueuo
lru.qnHrpaM Muuapbr. na ja uohnyryn ourla 6rp M?rJrrrlrnlrrp hiccocu
IrunoAlrrrrrp. Ey :auan jyrcex haccacrilra MzurrrK peinclrjeurrapAari r.rcr.Hsano
e,rurr'Ip Ki'r, 6y m-aHa,rvr3 oJryHaH Ma.qAoqa ajpirora ,ip*ro hnccecra a:
MHuap.ua onqyua 6ere, ony KocpH MeroAJra rajnu erroi r4MKaHbl BepHp.
Peaxcujatap ja lraxpoKp,crzurJrocKorrlrK, j, au aorrbr Mero,{y r.lna jepune
-lerHpHnHp.

Ma rpoxpucraJrJrocKorrr4K aHi:L[H3 MeronyH.qa pearcrjaHsr a.lcrou auja
lxYlUacH y3apr'rHAo anapbrpnap Bo Mr.{KpocKorruLrrrbrHAa 6axuell..la aMoJl.
KOxMHru KpucriunapbrH Qopuacnna ocacaH re juu o"rryriaH HoHyu
(e,reue.Hrau) naplumrnu uyajjon eAuprrop.

.(aurtrr MeroAyHAa rr,rehlynyu per^rur., go.iumuacu ra ja ,loryury-
Jropurr ilrrrrHMacbr HJra KeAaH pearcujalap rer6ur eilutwp. yox naxl pear_
cr'rjanap cy3Kaqr KaFbr3brHrrH 3oJraFbr yreprra uyel'jou ,p4irororrrurrJra ,uaMqbr-
AaMr{br aHiLIr43 oJryHaH UOhnyn Bo pea\eHT aJraBo erMoKna ailaprrlHp. pear-
Cfi.IAHbIIJ HOTUqOCI4HAo KaFIJ3 Y3opHHAo poHK,H JIoKo aII,]Hblp KI{, 6y ,Ia ana-
,rH3 orryHaH uahnyrga rejrlu onyHaH uouy uyajjaH e.qup. ,[auorr,i peaKcu_ja,rap,nrr hoM'{raHaH oByrqryry onaH xycyc,, .qaL,rr{br "rreshncauAe , caar
rxylxoc]t y3opHHAo, ilyraaa Ba c. arrapbrprrap.

J,rpurvruuxpoaHa-[H3 MaKpo Ba Mr,rKpoaHiurr,r3 apacbrHAa op.ra no:ujjor
TYTYP. BY UETOgIA AH,UI}I3 ONYHATI MAAAOHIIH MI4IAAPbI MAKPOAHZUIH3AO IIIUTO-
AHnaH N{HrAapbrH ToXMHHOH ll20-1/25-sr,r roruKr.rn eAHp K}.r, 6y Aa. rexunHoU
50 rvrr 6opx rr,raqAoja re ja 1 urn rrlohly:ra 6epa6oplup. '

. JaprrlrMaKp.oMerorna uurnaAaKAo MaKpoaHaJrH3Ao Holrnapr,rH apllbrqbrn
a.,pbIJIMacbr ra reJuu onyHMacbrHr,rH Htu cHCTeMH oJrA)/Fy KHMH cax,,raHbrnblp,
,rIaKI'rH ovra"urajjar a3 MaAro r\{r4rAapbr r4no xycycu MeroA BO alalrn:rzrpr,ie
xeuerrraja Hna alapbrJrbrp.

* 
Erp uutulorun colhu lo6orocuHAo jlaxop MaJu{o}rr.rn orpae uyhu.rlloH y/.I),jlr,ryur 14orr

Bo MoneKyrc.rnapblrr6rH r?Tbr.rarrMacbr npocecHHo alcop6cr,r.ia lejlrtilp.
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Ey rrzra6ga jalHu: rejpra-y:rr'I Ma4.[onaplrH racfrra AHAJIU3 MCTOAJIA-

pbrHa 6axrurrrp. Y:sH MarJIaJIapHH MeroAnapblHttH e3YHYrl xycycujjoru
BapAbrp. Ourap xycyca ocacHaMoJlapta uraph etviltrp.

$ 2. Auaaurr{K peaKcrrjarapmr jepnue jernpunuecu

Asalurur pearcrzjanap "typy" Ba "jaut" ycyJIJIa jepuue jeruprale
6ranep. Enpuuuu hanla aHzurll3 oJIyHaH Mary(o Ba peaxeHrJlap 6apr< haua
Kerypyryp Bo aAoroH pearcuja jyr<cor reMneparypAa arapblnblpl HKI,IH(Ia

ha,rla aHzuru3 onyHaH MarIJtoHrIH Bo yjryH peaKeHTJIopHH rapubIJIbIrJI[,I
re'cuprz rr,rehnyrqa rrayruahuga onyHyp.

fypy ycy.ua arapbuaH peaxcujanapgau 6a':u Merar Ay3napbIHbIIl a.roBy

6ojauacrr pearcujacrtHbr KecropMK onap. Eelo ru, nnarl4H reJI Y3apHH,[o
KorypynMyur HarpHyM Ay3Jrapbr ra3 JIaMrIacbIHbIH uruumauuajaH aIIoByHa

Aaxr,rn eAHJrAr4Mo oHy napnar capbl, KaIIHyM Apnapbl-jarunn Ba c. poHKo
6ojajupnap. Ey poHKo acacoH JIa3bIM oJIaH Ilropal4rAo aHiuIH3 orIyHaH

MaAAoAo houlrs eJIeMeHrnapI4 raMnar MyMKyHAyp.
fypy ycyma anapr,InaH pearcnjalapa hoM.rnHlrH HarpptyM-rerpa6opar

(6opaxc) NarBoOr.l0H2O Bo ja HarpIzyM-aMMoHI4yM hraApoQoc$ar

NaNHoHPOo. 4HrO-uu 6o':H rraera,lrapblH Ay3napbr Hno opI,IrAI4Kna poHKnr'l

MyHq)trrapbtr (ruyrueleprzu) enaona KoJIMacu, e.rloqo Ao aHzIJII43 onyuau 6apr
Ma.uAaHrrH, MeceJroH, NarCO, ne K2CO3 re ja NarCO, na KNO3 Ay3JIapbIHbIH
rapBrurbrrJrapbr HJro aplrM ocu peaxcuj anap br AaxHJrAHp.

IluporuujeBra aAJraHaH 6y uerognap MHHepa,'r Bo AaF cyxyprapblHblH
reJuuuuqo KeHr,rur ucrraQale oJryHyp.

Eo'soFr aHiurn3 oJryHaH 6opr uaggeuuu hop hascsl 6rap 6apx peaKeH'r

Hno c\pryJrMo MeroAy Aa rer6nr elvnvp. 1898-.{[ ITJIAo pyc xltt,tjavstcrt
(D.M.Onasurcru (1848-1917) ropoQraHgeu raxnuQ onyHMytu 6y ueropta
reJnn oJryHaH eJreMeHrJroprrH paHrcrll,t 6upaoruuo oMaJIo KarHpMo
peaxcujarapbrHAaH ucruQa,ue e1ruil4p. Eera ru, ro6alrrr roJuH erMoK 1,.{yH
aHailr{3 onyHaH Ma.uAoHrdH 6vtp Herla KpHcraJIbI, quHH resha y3opHHAo

raxMHHoH 6epa6op Mr,ruap 6opr auuoHHHyM poAaHH,q NH4SCN peaKeHru
tlrlo cYprYnYp. Ko6arrun (NHo)r[Co(SCN)o] KoMnneKC Ay3y aMorra
rcolAnjrauAeH rapbrrubrr xej peux urrp:

CoSO*+4NHaSCN + (NHo)rlCo(SCN)41+(NHo)rSOo

Ey peaxcrajaJrapbr irox a3 MI,IrAap Ma,qAo ura jepane jerzpuer olap.
Syua xepo Ao oHJrapbr japurr,ttar,txpo Bo IvII4KpoaHzLrIH3Ao rar6ur eIlHpJIop.

fejl ern,tox na3hIMAbIp ru, 6apr Meul,qanopuH cypryaMoct hno Ke[on
)Kcop peaKcr.rjanap hana[as yAyJIMyrx cyjyu no ja hervrlan 6upneurrr,taga orlaH
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KPUCTAJUIAU]MA CYJYHYH UTUTHPAKbI H,,O KEIHP BA ryPY YCYJINA ANAP.IJIAII
peaKc,jarapa jarHbr3 ruoprlr \axn.il eAuna 6inwp. rl),ii y"y""a arapbrrraH
peaxcr,jaaap KeMoKrr, pon ojuajup Ba AAaral.lnr 

-ioir* 
?,,r.pta u,u-

llonr4nnp.
BacQu aHaJrH3Ao qox Baxr jau-r ycyrula arrapburaH peaxcHjanapaan,ja'nu r'lohnynaa Ma/rrlaJrop apacbrHra KeAaH peaxcuja.raiaau ucrueaAe

eryAtvtp. Eeao pearcnjatapu alapMar fryH aHaJlH3 orryHaH Malr,no ra6arqaaanholn oJryHMa.rrbrrbrp. hanreAuoirl r.rlrrn, aroraH cy, M2lulo cylra hanr
onyHMalbrrya Hco rypruyJrap ola 6zlap. Conynlry han4a hor,ays MaA;1oLtaH
cyaa han-rr oJryHaH,qy3JrapbrHlrau 6upnnu'n xaujieH-qeBpHrMocu 6aur ,"prp,

CuO+HrSOo + CuSOo+HrO

Fe(OH)1+3 HCI -+FeC13+3H2O

CaCO3+2HNO, _+Ca(NO3)2+H2O+CO,1

Bec$u aHaJrH3Ao 
- 

ja-rrHsrr xap,:rr1 eeeexua r',ryurajuer onyHaH
pear",'rja-rrap anapbrnbrp._Bena xapa.rn esQexrnap oynaapaHp,"a; r"trrynyn
paHKH_HHH .uejuuruacu; 6) uexr'ae (re ja h-ennonra); ,) 

"u-uprn a.lpruuacri.
9exyHrynapr,rH oMoJto KoJrMocH ra vohlyayn' p"r^rrru aejarupraca

peaxcuj a-napbruAaH Aaha res-res ncruea,ua oJryHyp.

:^ _^I?ry-t.uH Mar{ orrapprH aHuilzr3lnqa 
"i"ap 

hanra.qy3rrap, ryprrynap Bo
Ja acacrrapbrH cyry raeh-rrynyHAau rcruea,ua eAL,trr^p. Ma,"iynrgyp 

-*ui 
Oy

MaAAerrop eJreKTpoJrr,rrrHp, je'uu cyily r*.rohnynnapaa oHJrap HoHJrapa
Euccucuacuja eAHp. Eyna repa le jaru_ ycylrra peixczjanap caAe no jauypo*e6 HoHnap apacbrHAa KeAup na 6y- p"an",rjrnap.i ,"i6r. .rr"^rl,
6uranacnra eneMeHrJrop rejrn, oHJrapbrH ar,lera x"arr.rpanjn rioHJrap rojuH
e\Hnvp. Mecoron, HCI-aa ne jaxya xJropurnapan rraoh-uynynaa xnopy ,ejm
erMoK fryH oHnapa KyMyru. Hrdrpar AgNO, r,lehayly rrJra ro,cHp eaapnap.'Ey
3aMaH XapaKrep ar cyruaje6aH30p AgCl vexynrycy arrrrurrp. Ar- paux,rrHqoKyHry xJrop HoHyHyH Bap_[brFblnsr cy6yr e4up:

HCI+AgYg3 +2AgCIJ+HNOr

CaClr+2AgNO3 --> ZAgCI J+ga1pgr), ra c.

. r{eruyu AgCl-qeH 6arura 6y roHnnKnapAo BepHJrMr.ru Ay3napbrH
hanrrcsl uahnynqa ruyuacu6 [oHJrap .arruru"arp. Eyuy uarapa alrapar
axbrpbrHqrbr pearcujarru 6ele jaruar olap:

Ca2*+ 2Cl-+2Ag* + 2N0i-+ 2AgClJ * Ca\*+ 2NO;
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Ca2t so NOi uounapu peaxcajaAa nlxrHpax errnrograjl4HAaH, oHJlapbr

roHnl,rK.traH arMar onap, Eela olAyrAa aJlapblr:

zcl-+ 2As4 2AgCIJ

Ba Ja
Cl-r Ag'-+ AgCIJ

Me'nyr',t olAyry Kr.rMLr, 6y rourrar pearcnjaHsrH HoH rauluja aAJraHbrp.

I4oy reu.nuju Kecrapup KH, 6axrlnau pearcnjaurtu uahujjoru AgCl
qeKyHTycyHy oMano KarHpoH vohrylAa onarr Ag* na Cl- -yH rapubrnbrurbr
ra'clrpuHAeH r6aporgHp. Oxop xJlop I4oHy Cl-uraxnuH4a gejul, hap haucur
6up 6aurra aon (lroceraH, xropar uouy ClOf) no ja re.ipu-ereKrponrr
MoreKyn (uocarau, xropo{opu CHCI3) IUaKnHHAa HurHpaK e.qapca, oHAa

6ena pearcuja xerraoe. .florpy,uau .sa KCIO3 se ja CHrCI ruuu Mart[anap.qa
xxop eJreMeHTUHrzH oJrMacbrHa 6axuajapar, oHnapa KyMyrr HHTparbrH

ro'cupHuAau AgCl qoKyHrycyHy arrMar MyMKyH gejr.ur. Eypaaau ajArrrruup nu,
6ela pearcr.rjalaprrn rer6nr oJIyIlMacbI HorH.,racuHAa xrop eJreMeHrr.r uejn-n,
Cl-rouy rajuu eAwnvp. Eneqo uo Cl-uonyrry rajuH eAaH peaKenr AgNO,
gejnn, ruohrynua HrxrnpaK e4orr Ag* HoHnapbrAbrp. EyrryH yryu AgNO.-sr
uyne$Sarujjorno AgrSO4, CH.,COOAg no c. r.rrla aBo3 erMoK onap:

2HCl+AgrSOo +AgCI J+Na:SOq

CaCI,+2CH.,COOAg +2AgC tJ+(CHTCOO)rCa

oxep enernleHT MYxroJ[rQ orcuqnourrvra AopordacHHa MaJTHK LroH.rrap

aMoJro Karupupco, oHAa oHJrapuu hop 6vpu yryH e3JropuHo Moxcyc xa-
paKrep pear<crajanap onyp. Bena KH, Fer* uoHy ronoBlrropr,rH (aaha .uorpycy,
OH- uounapuu) ro'cHpr4HAeH rbrpMbr3bl-rouyp Fe(OH)3 qeKyHrycyHy oMono
Karnpup, hal6yru, Fe2* uoHy raJraBnJrop una qapKru jaurlur Fe(OH), ue-
KyHrycyHy BepHp. Ejura rane Cu2* no Cu*, MnOj- no MnOzl HoHrapbrH Aa
pearcuj alaprr Qaprnaur.rpnop.

Eeraruxlo, aHaJrH3 onyHaH Ma,n[o.qo eJIeMeHTr4H oKcn.urotuMa Aapo-
\r ocu aAaron nacSu aHirrr r.r3Jro r"ryojj au-nour Drpvnup.

Jaru ycynna a[apLrnaH pearcuja:rapAa e.rreMenrnopuu 4ejun, oMaJro
KarHpAlrKJropH HoHirapbtu rojnnH arurtt btHilLtBLt\yut MaAAoJIapHH aHilrr.{3l4
3aN,raHbr oHnapbrH Qoplrlylnaprrurr racQu joxlauarna uyajjaunemgraprnroja
HMKaH Bepup. MacoroH, yjryn peaxcr.rjanap BacHTocHJro ailaufir3 onyrraH
MaA/Ia[o Na- sa Cl-uoHrapu r"ryajjau eIIHnHpca so 6aura HoHnap ranbrn-
Mbrpca, reMonr4, heiuun MarJ{a HarplyM .xlopuA,qaH QfaCI) ulapargwp.
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excuuo, HoHnapa puccocuacnja ernajau y3Brz Ma/lraJrapuu horra olj calo
rpopruy,uapsrutrH rajuHn ToKr+ra necQra Aejul, hor.a ao MHtAapn aHalrt3u.n
arlapbtnMacblHr,t ralo6 eAHp. Eelonuxlo, eneKTpoJrlrrlrK puccocracnjaja
Ma'p,v3 rataH 6upnauvolopHH aHaJrz3vt, \ktccocuacuja erMojoH 6rapniur-
MaJropa uuc6oreu qox acaHAbrp.

AHalrurm r ruvrjaga eneKTponurrrK guccocuacwja aurarbrAaKbr ehe-
r,lujiara MaJrlrMHp.,[aha ohenar,rjjorrrr,r KaruoHnapbrH MHrAapbr Hr{c6aroH .rox
onr'rajsr6 roxMHHoH 25-e jaxrfir4up. Mo'nyM onaH aHlroHJrapbrH Mr4rAapbt Aa
roxMHHoH 6y ronoplup. EyulapuH aMono xerupAuju (opra) Aprrap 60b-aen
iyxaprurrp. Mahnynnapaa 6y aysnapun hauucbr aHaJrH3Aa rajnu eAHloH
LloHnapa guccocuacnja erlujnruan Kecrapr.rnoH Ay3JrapbrH hap 1upuuu
{YojjeH erllaK yqyH raxMuHeu 50 lroHyH peaxcujacussr 6nluox rraqraleigup.
ErexrpcrturhK Erccocltacrajaja yrpar,aajau y:ra 6rapnauMoJrop onAyrla t,roH
pearcujeuapnu rar6ura MyMKyH aejul re 6yxa xopo Aa oHrapbrn hep
6upuntt oHa xac olaH Quslrxu no ruujaBu oJraMarJrap MeqMycyHa ocacoH
rarrN{ar Jra3hlM Konr4p rz, 6y aa oJuyrqa qor}rH MacoJraAr,rp.

$ 3. Peaxcu jalapuH anapbrJrMa [roprJroplr. heccaclurr, cerrnrrn,rruK
ne peaxcujarrrrH cnecuQxxluju

Ey na ja 6arura aHarrr,rraK pearcljaHm anapAbrrAa oxyn jeprlrre je-
rr4prrJrMoca y.{yH xycycu uopaaT japarvar na36rMAbrp, qyHKH exc ha_u4a
pearcraja AY:KYH HorHT{o Bepr\,ro3. Mocolou, ruahnyn4a cap6acr ryptuy oJr-
IIyrAa rypluyrapAa harur oran r{oKyHrynap ehruua-n KH, rroKo 6mua:nep.
hou.nrur.rH roJroBHJropAo haln oJraH r{eKyHTyflap tonoBH r*lyhar4a qeK-
uejovoxnap. Oxop rreKyHry ryptuy Ba roJraBr.rrapfle holl onypca. oHy jaausr:
nejrpan uyhurao anr\.rar oJrap Ba c.

By rrauca,uapAaH KopyHAyjy Kr.{MH, pearcujau;rH anapbrnMacbuJbrt N,ry-

hyur rueprnopr.rHAoH 6rapu uyhurgvp, 6y Aa na3btM KanAr4KAo uoluyla rypruy
Bo rorroBHHlrH oJraBa eAr,rnMocr lrla japa,qunrrp.

Eaurra uyhyu urepr uehnyrryH reMrreparypJvqyp. Ter'lueparypyH apr-
r\4acbr r4Jro hollolrrlacsr apTaH qeKyHTynapu, rr,r3AbrpbrJrMbrlrJ lrehlylAaH aa-
r,lar uacnohar r(opyrrMyp; yjryu pearcuja-rral Myrnor "cojyrAa", aaha aorpycy,
orar reMreparypyHla, 6e'aan harra uehnynyu cojyaynMaclr r4Jra a[apbr:rbrp.
Ea':r pearcnja.nap uce jarHu: rbt3Abrpbrnrl,ilAa Kegupnap.

N,lahnyruta rejuH onyHaH rroHyH xuQajar raaap 6ejyx r?rblrrblFlr Miunrx
onMacbr pearcrjaurrH KeAurrrLrHLlH aH rnryhyrtr uoprrrAup. farlrnsu' gox A3

oruryr,la peaxcraja KerMHp. tlyHxu lrap haHcu 6np rr.ra-uga o Baxr vero 6unep
ru, hornruu uropar.rrAa oHyH rarEr.rru*t harir onMacbIH,,IaH vox olcyu. Oxep
MarAo rrox a3 henn onypca, o, ToJr,rH oryHaH HoHyH rarbrJrbrrlr rrox a3

onAyrAa 6eno .rexyHryja reuaujuHAoH, peaxcraja haccacgup. Oxcuuo, aMaJro

KoJrarr 6r,rpleurlre xuQajar roqep hern onypca, pearcr,rja as haccacAbrp Bo o,
ra jr,ru onyHaH noHyH uuc6aran jyxcer rarblnbrFbl Aa KeAHp.
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Ajauunup KH, raKqo qeKYHTYnopLIH aJpbmMacbt Hlra KeAoH peaK-

cujalapun rcjun, 6aura run peaxcajaJlapblH Aa heccacnblFblHbt aHuuloxl4

onapar 6y qyp ejpeHvar onap. MaceJlot{" HarpHyMyH AFJIapbt I4JIa a[oByH
6ojanr'racu pearcujacu heuus Ay3JIapbrH r{ox a3 MHrAapbI r4JIa 6aura
xartrsjuue Kepo qox hoccacgrtp.

PeaxcujaHrrn heccacllrFbrHbl 6np-6rapu ula 6anilt KocropHI{H HJIa -

aqburMa MHHHMyMy Bo ,qypyrauva caphog,qu uno xapaKrepl43a enupnap.
Myejjen jeprano jerupunvre uapaurJlopHHAo MeBqyl pearcraja BacHrocyra
Ma[Aa ne ja uouyu ro'juu onylraH oH KHt{t4K Ml,r]-Aapbr ar{bIJIMa MuHr.rMyMyAyp

(m). Ey MI4rAap qox KIttIIaK onAyFyHAaH. oHy aIoroH MnKpot-parurna uSaaa
eAupnap, Aaha gorpycy, MKr Hro_ Hrxapa eAHJroH rpaMbrH vrunjoupa 6ap
huccacu: ltuxr=0,000001 r= l0-or.

A.rurrua MHHHMyMy pearcujanstu haccacruFbrHtr raM xapaKTepu3o er-
MHp, r{yHKH vahnynua vyuacu6 MarAo Bo HoHyH 'roKqa MyrJror MurAapbl Ae-
jur, rarruruF'bI Aa rnlyajjaH ehor'aujjara ManI4KAHp. Eyua xepo Aa AypyJrauMa
cephelgrz MeBlry,q pearcuja BacHracHJIo Ma.([aHHH (uouyH) hora Ao rojrzH
onyHa 6uron oH a3 rarblJlr,rFblHbr xapaKTepu3o eAr.rp.

.[ypynaruva caphollrz l/ g uuc6oru ],rra uQaao onyHyp (6ypaaa g -
helleAuqrurHnH qoKI4 MHrAapbI oly6, rejnH onyHaH M2Ir,{o no ja uonyu I
qeru huccacurra yjryu xennp).

hap hancu 6np pearcujanus hoccacnbrFbrHbr ror{py6u jol"rla ro iuu
erMaK yryn, rejun onyHaH MaMoHHH (na ja uouylr) r'arbrJrbtrbr Aorr4t Ma'ryM
oJIaH Bo raApHI'loH a3aJIaH uohnyny nla laQanopno roKpap e4uplop. Ey
rarrpy6onopra peancr.rja 6aru ryruajana rcAop AaBaM erAr4pMoKro
pearcujauuH aprbrr Jra3brMH ragap e'ru6apnu cajulMa.qbrFbrHa yjryu xo:reu
oH KHrlr4K raTbrrrbrFbr r"ryaj.jan eAHpnap. oxap rajHu onyHaH HoHyH r-zlrburbrFbt

AypynaurMa caphagluul.r rraQajar roAop Kerrupco, peaKcrajaulrn Har[rqacH
qox re3 iIrIbIHbIp (uecaran, r{oKyHTyrryH iurHHvacH). HoulaplrH rarbrJrbrFbt
a3aJrabrr\ra peaiicujauuH cyp'orn raApr.rqaH a3anbtp Ba trypynauMa capheg-
.u4Hr.lH rarblJlbrFbrHa jaxutrr, hou rryc6ar Ba hou Aa r'aonQr,r Harr4qranop
pearcnjaHurn e'ra6apcu3 orraH cahocprslr oMano KorHpHp. to'juu onyrun
lioHyH rarburbtFbt coHpaAaH a3&lAbrrqa pearcujanrrn r*aeuQrz Harlrlro BepoH
hal-napuHurn cajnr KerAuKqo aprbrp ea Hahajar, raMaMHJra Kacurr4p. !ypy-
Jrar.uMa cophaa.4n rajun onyHaH MaMoHuH (no ja r.roHyn) e.[o MHHHMIuT
farbrJrbrFbrHa gejrarr.rp Krr, arrapbrJrMbux YMWH pearcrajanapun japrrctr r,ayc6er
HarHr{a BepM[ru] oJrcyH. Ey rarsulurn 6rnguxgarr coHpa AypynaruMa caphel-
IHHUH Bo aqburMa MHHHMWyHyU najuorr.tru acaH heca6rauar onap.

Mncan. Ag* uouyuyn arraFbl.qaKbr raHrrr.rK y3po 
^eaen 

pearcuja-
cBIHrIH 2Ag* +C2O27 -+ AgrCrOa heccacnsrrunu rojan erMoK y.ryH
ropxu6anga 1 r Ag' (e'uu I,57r AgNO.,) olan uehlyly haaupnaHMburrAbrp.
oxop 6y r'rehnyny z5 Aa+a AypynaruAbrpcar peaxcuja uurbrHbrp, rraK:l,H

lypylarurrlanrr 6up a3 Aa a-plb-rpAblrAa peancuja e'ru6apcu: onyp. Mehlynyn
6rap Aar"lorucbrHbrn he.draH 0,02 lrn oJrAyry haua peariujaHsrH iurbrHMacbrHbr
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Ha3apo aJTapaf, AypyJla[Nla caphouu4HH Ba ar-lbIJIMa MHHI4MyMyHy rojHH
eAHH. hoJrrru: AypyrauMa copha,UAu

I Ag*xyrnocu
,= l:25000a q cyJyH KYrnocH

A.rrurua MuHHMyMy rl[raFbrAaKbl ronacy6gott ra'jau e\Vilup:
25000 ur uahnynga 1 r Ag* oJlapca,
0,02 un - " - Mr Ag. orap.

m = 0,02125000= 0,0000008 r = 0,8 um

Ee;rarumo, ar{brJrMa MT4HHN{yMy Bo Aypyrauua cephe.IutH apacblHAa

a0bl.[blJlbII atuaFLIlaKbl KHM]IAHp:

I
m =-

q

6ypaaa V- pearcujaust arapMar
(r',rl-ne).

Ejun HoHyH raJuura fIyH
heccaclrtrr,r, 6up-6upuHroH onlyrqra
r{oIlBo.rrAoKr,t paroMnop KecTopHp.

v.l0 6

y.ryH Kerypy.rroH MohJryryH he',luxgup

racruQaae oJIyIraH peaKCHJalapblH
rrox Qoprnaue 6ranep,6yny 1-,,ttt

9oanal I

Cu2* aony f{yH Myxranr,r$ pearcrajaJlapblH hoccaclurst

Peaxenr Eypy-
JIa[lMtl

caphotgu

l:50000

I:250000

1:2500000

VaAeen 1-lou nepyHyp KI{, Ko[Fe(CN)ol ula auapunaH peaKcrlia rchz
hoccttcgotp na rraahnynga t{Cl-yu ra'cttpLtHo uuc6oreu 5C), NHr -Yn ra'cHpl-lH(

ll

Pearcujanrru
eQQercra

A.rruINta
IvILIHHMyMy.

MKI-JIA
KOJIMHIII

6up.uaurrtaa

Ortrola

1HCI H[CuCl,] vahrynyu
jamlur paHKa

6olauuacrr
0,2NH3 ICu(NH.)oCI, r'aahnynyH rej

paHKa
6ojauuacsr

rohsaiH
qoKyHrY

0,02Ko[Fe(SN)o] Cu,lFe(CN)ol



v

HHc6oroH Hca 10 ro(to a3 MHcHH (II) rr,trar,rlapbrHbr arrrKap el'NreK fiMKaHbtHbr
Bep14p.

MyxranraQ co6o6roplau acbrJrr,r onapar, peaxcujaHurr hoccaclsrrnr
KeHrllu AHana3orlAzt ]1ojErull,'la 6ralap. Macarou, pearcujaHurr anapblJrMacbl
Y'{YH HllIJra.uI,IJIoH Ir,rohnyl ro6erecuunH riuILrHJIbIFr,rHbtIl zprMitcbr r4rro
heccttcrlrr Aa aprbrp; 6y .ua es Free6oulHrlo peaKcrrja Horr4qocxH,uo oNraJrB
KO"TAH so Ta6of€ Ha3rrK onAyrAa cevunuejau uox :aracfr 6ylanruuu Bo po]rK]r
aj,4rrH,rarugtrpMaFa r,rMKaH Bepr,rp.

PearceurLropHH rarbrJtbrFr)r Aa uox 6ojyr ohar'arjjoro Ma-rrr,rKAr{p, o}ryrr
aprMacbi r4na aaaroH pearcujaHsrH hac:cacnuFr,r aprbrp (uyojjeu cophago
runu)" Eup .rox hannapAa pearcujauuH uaBaMerMa NryA[o.l.l4Hr,rH aprMacbr
I4rIo, xycycou peaxcujaAa rejpu-efleKrponlrr na ja saHs eneKrponllT r4rurHpaK
erIIr'rKAa haccac.irsrr ap'r6rp. Eyugan aJraBo, jyxapH,[a fqA eAHnrrr KLr,
pearcnjauuH aflapbrlMac],lHbr]r r.lyhyrrr uoprr4 e'ru6ap,rrr nayhnruH japa4rrn-
Macbl Ba yjlyn onau reMfleparypyH caxrraHbrJrMacbrAbrp xn, 6y aa peixcuja-
Hrts hoccacJrbrrbrHa uox 6ojyr< ra'cHp Kecrapnp.

Yercyuryuyu oMoJro r(.aJrMacn HJro KeroH pearcnja"uapsru haccaclsr-
FbrHbr irprr,rpMar yqyH rrox Raxr rr.rah:ryna |ejpu-yruu 6up.rrourtrolapuu holn
oJ'lMacbrHbr a3aJrAarr erHn crr.rprt{ orraBo e.ururr.{p. haccacnsrft,r (cyny peaxcNja
rapbrubrFbtHbr) hop haucr,l 6up cy l,txo rapbrrxuajau y:ou vztje u.ra .ra.r'xa-
.l4JlbtrAa Aa apt'btpMar My\{yKyHAyp. r{er<yury hap uxra uajenuH ajpn,rr,la cap_
heAAuuo roflJ[arxbrp ("cp,rolacraja" eAup) ro 6yuyu gorrarocronro acaHirbrrna
ceqHrprp. qox saxr qeKyHryHyH oMoJro KonMoctr trno KeAorr peaxcujalapr,rrr
hoccaclururHLr y3tsH harlellu.,ruropurr onaBa eAHJrMocH r,rna Aa aprl,rpMar
MYMKYH OIYP. MECAIOH, POAAHPIA I4OIIYHYH I4IUTHPAKbIHAA XO6Atr' (II) AY:Y.
Hyr{ cy.qy ruahnynyH.a cy r.ro tapbluaH aceroH onaBo erMaKJro pear<ci4ausi,r
haccac,rurstHbr r{ox aprbrpMar olap, 6e.no rn, 6y 3ilrua}r [Co(SCN).]r-pirrcru
KOMnJreKci r,roHyH)/rr ANccocuzr.crtjacbr ala-rtbrp:

[co(scN)l'3-?cor* + 4scN-

E_y peaxcujaHbrrr rapa3JrbrFbl aceroH r{rurr{paKbr HJra co-rra jeuorup.
Or<op 6y' peaxcujaHu anapapKaH, cyny lrrohnyrra cy rrna .upu,-n olun yru,
horrej-rr.rr,rr'r (uaca,roH. Lr3oaMl4.rr cul,rpr-u) onara eAr,rrco, hoccac.rrirr ttaha
6aura 5Hp- co6o6o r{iepo Ao aprMblrr oJryp. Eyuyu co6o6u 6aulriylsrp.
IC.r(SCN)a]2- ror',inrer.c ]lonyHylr 1.:au ho;rneauo,,a .ia6oracu]lo ajplrlrr,lacir
(erctparcajzicrr) 6aur neppujuuga!{ oHvH r<ej panxuuHu r.1n-leHcurlijer latra
Aa aprbrp.

. Myaclrp aHzLrr{l'Hx raulja.ua excrpaxcr,rja npocecnap, 6ejyx por ojua-
Jblp, .{YHKH oHJIap ilililJII{3 MeToILnaDbtHtts hoccacl6rnlHLr so Ceqrr',1,trrrjtrHu
ap'rbtpbrp.

Eaurra b.zurnapAa KoHttp HoH laxlrrr erMorcrra peaxcnjau;rrr hoccac:s,r-
FbrHr,l aprbrp|.{ar onap. Eerro ru, xo6a,rrr,rn raQajor folap hoccitc pearclrjacsr
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xej xpucralnnr Co[t{g(SCN)o] ueryHrycyHyH zlrrhrHMacbrar,tp. Jlaxutt Cor' -

yrr rarbrJrbrFbr qox a3 onryrga qeKyHll' oNlano KonM[.rp. Oxap nohryna a3

MLItAitp Z*t onaBo eaHrrco. oHna al:,a onapar Zn[Hg(SCN)a] Bo

Co[Hg(SCN)ol rapr,rruur-brHgaH u6aper MaBH qeKyHry aMarra Konop, 6y han
foua qoKMa aAnaHr,rp; 6yua r'ayQaccor onapar cHHK (II) ao rco6anrnu (Il)
xapaKrep peax cnj an apu ejpen u,rropxax 6axrula(raulbrp.

I-oura qerua ha,u,ucaclr eneMeHT.irapHu H3rlnarr ro'juuu Bo MarAapqa
ajprurvacsr yuyu xcraQara onyHa 6ranap.

Jyxcor haccacrura MaJTHK pear<cajeuraplrH rar6uru, MlrDlapbr qox a3

o.rau yjryn uoHrapbrH ra'juuu f{yH HMKaH japanAuuHAaH, qox Mur;IapAa
MalAolIHIt, ert)rrlo Aa 6ejyr ha,.rNrILr uohLrynlapllH HrxnoAhJIMocI{na ehTaja.-t
I'iuIMbIp. Ey hzrgncoHuH qox 6ejyr ehourajjera MarrHK oJrMacbr rauavara aj-
AbrHllbrp. JIaruH, jalrna caxlaMal' Jra3brMltbrp KH, pearcrajariltu haccac:rlrrrr-
I'rbrH aprMt.rcbr hLre cehsa jol nepvr,rue ehrurtaa.ru Aa aprbrp; pezrxeHTI,IH
N,roBlryif, I,roH r4Jra ("uzu") a3aqrbrr rrHpKJroHr\4ocu rajuu oJryHau o6jexTlto ho-
MI4H HOHyH BapnbrFr'r rcUuu ra6yr eAr,rna 6urop. Eero caheroplrH lapublcblflbl
aJIMa[ yuyu joxlar'la reupy6e rojuama (a'uu hour.rH peaxeHr BacHToo4 HrIa
TaAtHI' oJIyHaH r\{aAtro r.ilxrHpilK eTNraAaH) peaKeHTnaplrH Torvra:lujltHtl
ejpoulurar na3brMAbtp.

har,lqlaHuu ajarrHqrrp xn, ra6lapr,rH'roMr43Jrujauun ne yulyvr,rjjorno,
AorHr aIxJIoMarrHH arraJrr.rraK TaArararnap{ri cohu uoluuojo rcoluojau
rzipmbrcbrubr aJrMar yqyH Ha reAep ohovrajjerrz BapAbrp.

Peaxcujacrrurtg haccacnbrrr,r r,rJra jaHaurr,r oHrlapblH cnecu$urcnujuultu
la qox 6ejyx ohor'rujjorn Baprbrp.

hop haucu 6up uoH yqyrr ctrecHSnr< peaxcaja ro,lpyfi36ur{ anapbm-
AblFr,r lxapaHTAo oHyH 6auna 14oHnapbrH fapbrruhrFbr LrIl Tr.rpaK[,rH4a 'roJrzH

oJryHNracbr r{rylKarrbrHbr BepaH peaxcujaja nejrurup. Eyua uaciur NH'. -yH xa-
paKrepHK peaxcajarapbrHAar{ 6upw rbr3A6rpbrnAr,rrEa ronoBLrJrop14H ro'cLr-
pLrHraH auuoHjax la3brHbrH r{brxrvracbr peaxcujacugblp KH, 6y aa tt-irtue no

6aura xaccaJropr4rro Kepo acaHJrrrura raJuH eAluup:

Nt{'.+gP1- -+ NH jf +IIrO

Aua-qu:Ae acruQaaa oJlyHaH 6up-uaurlralap cbrpacblrua, auuonjax
houruu rxopalrr,rro jalnu: aMrvroHrryM Ay3napbrHl{aH oMoJra Kannp. Oua repa
Aa roJrotsr,rlrap tsacHraca:re pear<cuja NHo' -yu lojuHu yrryH crrecuQarcaup.

Jlarrru cueorQur peaxcr.rja,rap 6up o roAap Aa rrox Ma'JIyM aejfirrAllp.
AueLrrurnx runjaaa ha.rro .qo ena peaxcuirurapAau ucruSaaa e'l'\{oK Jla3bt}yr

KnJrHp KH, oHnap 6lrp neve, 6a':en raha .rox HoHnapJra ejnr a.: .ia oxuap
ecpQexra BepHpnap. Jalrrsl: r',riih4y;l rloHrrilp urre oxuiip e$Qerc Bcpiltl
peaxcujanap celluqu ao ja celcKluts peaKcvtjutap allnaHbrp. Myc6ar eQ-

$crcr'ru peaxcr.rja-nap Beperr lrounapr,rH cajrr rra raAop a3 oJlrlpca, peaKch-
jetur,tu ceneKTLIBrrHK Aoparlraca 6lrp o roAop Ao r{ox onyp.
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!er-qe:. n'tyruahuae e\vilvp KH, MeB\ryA peaxeHr rrrro pearcujaja
xl'tpuejeu 6e':u xenap HoHJrapbrH lrurrupaKbr oryu hoc"ucJrbrFbrHbr a3anAbrp,

:yona KoJraH uehcymrapuH xaccocrrHu Aajr.rruopax peaxclrjanbrH KeAHruHHa
ro cnp. Kecropup ne c. Keuap iloHyH rarbrJrbrFbr aprArrr.{a 6y ro'cap Ao aprbrpso rejzu oJiyHaH uoH r.rJro KaHap hoHJrapbrH rarburbrrJraplrHun 6o':loH coH
unc6ornsAe peaxcnja rar6ur o,yuyp. Eeni r<u, pb2' -yH I uro xapar.r.ep pbl,
KPHCTIUII,IHbIH aJII,IHMacbl I4JIa KeAoH MHKpoKpI,ICTiuInoCKon[IK pearciriaclr,janu': aHiur,i3 oJryHaH vahryrAa cur* -Hyr-r farbrJrbrFbr pb,' :;il ;;;;-
JIbIrblHAaH- 25 uaQeaa, aprbr- orrNraMar .uopr H-rro rer6nr earrrra 6ranop.
.[euenu, 6ypu,qo con uuc6ar pb2t : Cu2* : l:25 xuwtrllup.

Eo':u ha:uapAa 6y re ja 6anra. pearcr,rjanapu arapAbrrAa KaHap
r'roHJrapbrH uauevurnjuua "nepAelalror" jony uno, je'ura 

- 
6y ,onropi,rusajer raAap,qaBa*{Jrbr r,onulerc 6upraurualopo KeqHpAopoK oHnapbrH

naehrrynla rarr,urbrFbrHbr qox aruaFbr caJrMarJra apaAaH rajrAblpMar MyMKylr
oryp. Moce,reu, cd2* -uyn HrS ro'cupaHAoH iurbrHaH xapaKrep [apirar capbrqEKYHTYCYHO CU:.' HOHJIAPbIHbIH HIIIThPAK ETMOCI,I N{ HEqAIHK r'EPOgIIP, 6CrrOrH, houau uopa,TAa rapa CuS uexyr,ry"y zrJrbrHbrp. pearcr.r.ian, KCN n*
HIUTHPAK'I HJIO ANAPAb]U{A CU'* TOMTIJIEKC I4OH IUOKJIHHIO [CU(CN)O]r6raprourepar, hugpoxen-c1uSr.rg ala peaxcajaja xupuup. Eerrorr,*nL , 6i-"nopAonor{Mr,{u" oJryp ," q_d-, -y, ,LirrrrHo MaHeqaJrHK reporMrp,'a.;r.
htx'I'I4paK eruognju KHMH, HrS ra:uHrr uoluylgaH Ker{HpAHKao caprr CdSt{oKYHTycy oMoJro Konnp ru, 6yHyn Aa qeKrvracn HarnrdaclrHAo nehly",r,ua Cd2,
-HyH onqyry uyajjon eyuttp.

S 4. KecnpJrH Bo cnc.reMarlrK aHaJrH3

cnecr.srax peaxcujanap rar6ur erMoKJro r,,ryna{:ur HoHirapbr Koc'lprr,
MeroAJra, je'ur.r 6a,ranacr,rro aHaJrH3 ofiyHaH uahnynyn uinuroru hrzccanoprzuaa,
ouga hep hascu 6rap 6aul'a ,aourapul, oJrMacbrHbr Ho3apo ajrMaAaH arrKap
erMoK ofap; 6y 3aMaH ajpr,r-ajprr rroHrrapbrH ruyejjan 

"arrru apllbrqbrnJrbr-
FbrHbrH ehouujjarr.r joxayp.

Cnecu$ux peaxcuja.lap_ xlrrlajor raAop oJrMa.qbrua Bo oHnapbtH

:1::-r$r*"ujuuu hap haHcsr 6up ycyrua aprbrpMarrra MyMKyH orMaAbrrA,,
yJFyH I'IOHnapbrH Kocr,rpJrH lvleroArra auKap onyHMacbr MyMKyH 4ejurgup. Eena
hannap yqyH ajprr-ajpu rroHnapbt arrKap e.q,on pearcr.ljanaprrn uyojjeH
apAbrq['rJurbrFbrHbl ururojr.r6 haruplauar na3brMAbrp KH, 

-oy 
Aa aHajrH3plH

cHcreMarHK KeaHrxr,r. aIlnaHbrp. EyHyu nahni.iorn oHAaH ra6aporpup Kr.r, oJra-harae Ko'.ypy,rrMyur hep hancir 6np'uouyH ro3rn, o Baxr 6a-raH,p Kr.r, oHa
MaHe oJraH r,roHJrapblH ha,r,tsrcH (o'nra hauqusun rar6ur onyHaH peaKeHTnOpearcujaja x'rapi'rn) ra6ar,IaAaH auxap eAr{rapaK rrrehnynlaH qbrxapbuN.{bru
oJrcyH.
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OjaHranux yqyH TapKu6unaa Ca2' ga Ba2- onau rraahnynyH aHiurr.r3lrHlrH

cr.{creMarnK KeAurlHHH Ho3opAoH KeriupaK. Ca2' - yH oH heccac pearcujacrr
oKca,rar rypxlycyHyH H2C2O4 holr orau Ay3JIapbIHbIH ra'cupu r4Jra Ka[cHyM
oKcaJrar CaC2Oo yeKyrrrycyHyH aMaJro KaJrMacuArrp:

Ca2* + CrOo2---> CaCrOoJ

Pearcr,rja KaJrcHyM yqyH rejpH-cnecaQuxgup, 6era Kr.r, KecrepHJraH
peaKeHr uJra hanuu vexyury Ba2* Aa BepHp. J],euanu, Ho3opAoH Ke-
uupAnjuuu: hanaa alanu3Lt Caz* -yn arxKap eAHJrMocr,rHa 6auraua:AaH aBBaJI

uohnyrua Ba2' -yu MeBqyA ony6-orlrauacbrHbr joxravar Jra3brMAbrp. Bu'* -y
Hco KiurHyM xpoN{arbrH KrCrOo ra'cHpu u.ua rejuH erMaK onap. Ey 3aMaH

6apayr*l xpoMarbrH capbl rreKyHTycy aMoJro Kor-rIIp:

Ba2* + CrOoL-+BaCroo J

Karcuyl,r-xpouar CaCrO4 cyAa hertrl onayryHAaH, Ca2* - yH r4r.rrrHpaKbr

Baz' -yu arxKap e,[HJrMocHHo MaHe onMyp; 6ywa Kopo Aa Ba2' -ny aHaJrH3

orryHaH uohlynyH ajpuua haccacuuAe raJnn erMaK onap. Oxop BaCrOa
r{oKyHrycy oMoJro KonMnpco, AeMaJrH rrrehnynga Ba2' joxgyp se lrrohlylyH
6aura huccacnuAa Ca2n -uy (NH4)2C2O4 pearcujacu ula reJrn erMoK onap.
OxcuHo, Ba2' napca, oHy Caz* - y rajr.lu errrreje 6arulalra:AaH aBBon
rvreh-nynaau raMaMr,rJro rrblxapMar Jra3brMAbrp. Ba2* -yH rlblxapbrJrMacbr KaJIHyM

xpoMar Ay3yHyH ra'c',lpn rano BaCrO4 raM qoKaHo roAap oJraBo eruacujro
anapbrJrbrp. 'fan qercuouu joxlanar yr{yH ceurpaQyrararxAbrpMarJra no ja
cy3MoKrro qeKyHly ajprulup, uohlyl4a uce jeuugeH peaxeHrAau 6np roaep
orraBo eAr4nHp. Or<ap uexyHry aprbrr arbrHMbrpca, AeMonli, uahnylga Ba2*

.joxAlp ne (NHo)rC,Oore'cupu nla Ca2" -y rejr.rH erMoK orap. Ar qeKyHryHyH

iurbrHrvracbr uoh,ry.llqa ca2* -yu orMacbrHbr raMaMlrJro cy6yr eaup.
EypaaaH ajarrr oJlyp KH, aHa.nvBHH cl,(creMarplK KeAHIuI4H.qo ajprr-ajpu

HoHJrapbrH raJraHu peaxcujacu I4Jro jaHauu, oHJIapbrH 6up-6apuulou
ajpulr'aa peaxcrzj anapbrHAaH qa ncruQaro erMoK na3blMAbrp.

Ajpsulrua pearcujaraprruAa ajprrnaH 14oHJIapbIu oxttrap 6upnouvro-
napuH hom o.nuacblHAaH oH tlox ncru$aga eALInHp. Eere xr, Ba2* -ytt Ca?n -

AaH ajpuuruacu BaCrOo ro CaCrO, -yu uyxralu$ uyp hann onMacbtHa

ocacrraHMbrruqrrp. Ea'raH yjryu 6r.rpnalxMoilapHH ytryqyryr xaccocuHHtl Sepr-
rroHMocHH.qaH Aa ucrrzSaAe eAI4pJIap. Mocolon, NHo* -yn K*, Na' na Mg2t -

4an ajpr,uluacbrurl orr,a erMoK yvyu uah;ryr aBBaJIr.Io 6yxaplaHAttpblnblp Bo

coHpa arrblHMbrrr rypy rarlblr Ke3opranr4p. Ey :ar'laH aMMoHHyM Ay3JIapbI

napqaraHAbIFbIHAaH fa3 LIIOKIIHHAA y'{yp, KalHyM, HarpHyM Bo MarHe3HyMyH

a3 yqaH ay3napbl rrco qoKYHTY KO3apAHJIaH Kacala raJIbIp.
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MyxronnQ y:nu hennegulrlrnap BacarocuJto 6y no ja 6aura HoHilapbrH
cyry rraalurynnapAaH excrparcnjzrcsr ajprulvrauuu e$QeKrLrB MeroAyAyp. har-
ha:lrpna 6y nerog aHiurHTI4K xllnja.ua KeHHru lor6nr eAr4JrHp.

$ 5" KaruoHnapbrH aHaJrrrrrrK rpy[napa 6elynuecu. fpyl peaKeHru.
KaruounapbrH aHaJrnrux racnuQarbrHbrH,[.ll.MeuaelejernH

.4OBpH raHyHy HJ.ro oJ.rarocu

AHarfisNFr cucreMarHK KeAr{txlrHlra rrayporra6 rapbuubrrAaH oJraH
HoHnapbr r-pyn peaKeHr.[apuH ra'cr.rpr4HAou ucruSaAo eAopaK rox-rax jox,
raM rpynJrapa ajupr,rpnap.

I pyn peaneHrr{ ena peaKeH'r' ola 6unep Ku, o, ruyejjaH rono6lapa
uana6 reprrlurr oJrcyt{: l) o. raraoHJrapbr fipaKrr,rKrl oJrapar MnrAaplra raM
LreKAypMonr4gnp (uexaypMo[aH coHpa Kar]rorryH uehlynlaru rarurlsrru 10-('
r - lrouh-AoH qox oJrMaMaJlbrAup); 2) airr,tHMbnr (reKyHry ryprxynapAa acaH
holl olrraarbr.qbrp KH, coHpaKbr aHuta3v arrapMat MyMKyH oncyrr; 3) onaro
eAlrJnvrLrlr peaKeH'rHH apTbrFbl uahnyua raJraH HoHJrapuu rojun oryHMacbrHa
MaHe onMaMaJrbrAbrp.

Ey ralo6arr,r peaKerrrnapuH halrlucsr ro'uuu eAa 6ululrplap.
Mecolas, cylQar HoHy HKr,r ca6e6Aon II rpyn KaruoHnapbr yuyu (Ba2*, Srz*
na Ca2") rpyfl peaKeHrH oJra 6urua:: SO.L ula ro'cr4p e[.rpKar{ hap fl
KarlroH BaSOo, SISOa Bo CaSOo uroKnr4HAo qeKcanop Ao, CaSOo cyaa

'nac6areu jaxurtr horu o.rrgyry halAa, BaSOo sa SrSOo HCo rrpaKrrrKH onapar
ryprynapAa 6ele herur onMypnap.

OocSar - r4oHy Aa II aualrarl4K rpyrr KaruoHnapbr yqyH rpyn pear(eHru
ona 6ruuo:: hop yv Ka'rr4oHyH SocSal rxoKr.rnAo (RaHPOo, Sr[IpOo na
Cal{POo) qeKyHry BepMocHHo eo Aypy xrIopHA Bo cr4pKo rypulynapbrrrAa henn
onyHMaJrapbrHa 6axvajapar, socQar HoHyHyH aprbrFbr HarpHyMyH eu heccac
pear(eHrnopgan 6upu oJraH - ypaHunacerar-.na rojuuHHo MaHe onyp. EjHr.l
ca6a6aorr II rpyn KalHoH.[apbr yqyH oKciiirar HoHyHy rpyn peaKeHru KnN{r4

re6yn erMaK onMa3. Eeranuxne, II aHa.rrurr.rK rpyfl Karr.roHnapbnlLlrr oH
jaxulr rpyn peaxeuru xap6oHar !roHy,l,yp, qyHKr,t o, jyxapsrTra Kecropr4noH
rola6auapuH hartlstctturr etajr,rp: hop yv Karr4oH npaKrHKt4 onapar raM
qeKyp; xap6ouauap rypuynap,4a, herr.a cr{pKa rypuycyHAa Aa acis henl
onyHyp ro Hahajer, rap6onar HoHyHyH aprbrFbr ryplryJrapbrH ra'cr4priHAaH
acaH [apqzrJrana 6unup se rajuagrmAbrrAa xap6ou ra3br [roKJrr{HAa r{blxbtp:

BaCOr + 2CHICOOH -+ Ba2- -r 2CH.,COO-+ CO2+H2O

Eyua nepa Ao cr4creMaruK aHaJrLr3HH KeAr,uxHHIo ll aHanr4ruK rpyfi
KaluoHJrapbrurr I rpyn KarHoHnapbrugalr ajsrpl,rar ytryH (ralonn MeraJurap Ba
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MarHe3Hylvr,[aH), rpyn peaKeHrH oJlapar ltah: rap6oHar-HoHyHAau ucrurpaAo
e.qr.{Jrup.

KaruoHnapuH aHanHrHK rpyrnap y:pa racurzQarblHblH 6Iap ueue cxeMn
rap. ByurapAaH oH anBepl,Iuulr4cl4 Bo [aha xeuuur jajrultuur cylQranrraprH
xaccacHHa ocacJraHbrH recnuQar,u,srp, hugporeu cynQua aAJIaHaH Merollfia
aj upAuraa aru aFbrAaKbI j olna hopeKar eIILlpJIop :

L Onsa,'r',re 2N HCI r'rehny:ry aJraBo erMoKlo AgCl, HgrCl, ra PbCl,
xurtlu ha-ruolrtaajau xIopHAJrapH aMaJro KarHpaH KarHoHJIapbi eeKAYpYpJIap.

Kecrapulen hop yq KaruoH-Kyuyru (I). vuno (l) Bo rypFyuryu (U) cyga
Ba rypruyrrapra honnonr*aajau cynQulrrlop oMoJIo Karl4pupnop. Ouyn yryn
oHnapbl x;ropHAflop IUaKJIIIHAo ajupuar Ba qeKYHTYuy ajpu',la raArt4r erMoK
anBeparxnuAup. fypryuyH xrropuA cyAa nuc6aron jaxruu herul onyp. OHa
Kspa ro Pb2' -yn 6up hraccacu uahrynAa raJlbtp Bo coHpzuIau hugpoxeu
cy.nSagnH ra'crpuHAou PbS IIoKJILIHAo qeKyp. Ey rpyn KaruoHnapbr a,qaroH
6euruHqr,r aHaJrHrHK rpyr, KyMyIU rpyny ne ja hu,lporcen xnoprlA l-pyrty
arnaHAbrpbrpnap. Ea'an acacu ry3nap, MacoJlou BiOCI se SbOCI vcrtc;.ru
oJrMatra rirnaH KarHoHJrapbrH xJroprrJurapH cyAa jaxurH horut onypnap.
tlexyHryje 2u HCI r'roh-nyly HJIo LIKH na ja yr geSa re'cup erMoKna oHJIapbI
qeKyHryAaH acaHnblrra ajupnrar onyp.

2. Xnopugm.r qoKyHryrap ajplurgtrrtaH coHpa r'tyojjau rypuyrryFa
MaJrlrK onau (xnopnA rypuycy) r',teh,rryna hrgpoxen cynQug Hno ra'cnp ercoK,
KaruoHJrapbrH hauucu veryuryja KeqoqaKAxp. Anunvrlu rreKyHryrop Aypy
rypuryrrapAa horn onltyprap. Eypa r'ruc (II), Ka,qlvIHyM (II), urano (II), 6racuyr
(IIl), rypryuyu (II), apceH (lII), apceH (V), cru6uyu (III), cru6uyr'a (V), ranaj

(II) sa ranaj (IV) KarlloHnapbr AaxarIAHp. Ey tpyny AepAYHqY aualurur oe ja
hr,rgpoxencynQltq ryyny a.[naHAblpblpJlap.

3. Matulyngan cynQuAropuH t{sKyHrycyHy ajuplrrraau coHpa yjryu

ryyn peaKeHTH, MacortoH, aMMoHuylr-hugpoxcug r'ryhuruuAo aMMotlHyM-cyJI-

Qra (NH4)2S oJraBo erMoKJIo, coHpaKbl rpyny qoKAYpYprop. Ey 3aMaH

cylSrEanopn ryDruyJlapAa holl onas Ba cyAa holl onvajaH KarBoHJIapbl Aa-
naup (lII), cuux (lI), MaHraH (II), Hraren (lI) ne ro6alr (II) cyn$taalop lxoK-

.rrHHAo xporra (IIi), iuIyMHHr4yM (III), rratan (IV) oe c. hHgpoxcu,qnop rroK-
nlrHra qeKypnop. Ey hagucauus ce6o6a vyQaccol oJlapar, coupa,uau usah

eAHraqraKAr,Ip. Ey rpyn Y,{YHqIY aHutvruK rpyn Bo ja aurtroHr,ryu cynQr'tA rpyny
aJUraHbrp.

4. Yuynuy aHuuIHrHK rpyryH cynQul na hlz4poxcu.q qeKYHTYropI4

ajpuirgurgaH coHpa aMMoHI4yM hraqporcuq uyhurun4a (i'{HJrCOl ro'cupn
Hra ranaB14 ropflat MeraJUIapblHblH Karl'loHnapbI r]eK,[YpYrYp' t{eryuryje

BaCO.,, SrCO, se CaCO., Keqap. Ey rpyn HKHHTIH a:nalTurvtK rpyn re ja
aMMoHr4yMyu xap6ouar l-pyny aAnaHblp.

5. Hruu.dn rpynyH xap6ouauaprt
qoKAYpYJTOH lxapaHrAo cyla haJL[ olt"lajaH

ajpungrrgaH coHpa uehly:rga
rap6ouarap eMoJIo xarupr'aejaH

: ,id V-nya

Erun
:i;:ii6x aFec.t-i
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KaruoHnap rarbrp. Eypj,ju HalpHyM, KarrlryM, aMMoHHyM BO MafHe3H)n\4
KarHoHJrapbr raxHnAHp. Ey rnyn 6upuH,,ru aHaJrHrHK r-pyn aArraHbrp. Ey rpyna
raxr4n oJraH KariloHxap heu 6rap yMyMlr peaKeHr Hra qeKMypnep, ja'Hrz
JHrrapblH rpyn pear(eHrJropn joxAyp.

Honaapbr a3 hann onan 6npneuuolap rxoKnuH.qa qeKAypoH rpyn
peaKeHTnopHHAaH 6aurra, 6o':r.r hannapAa eJra tpyn peaKerlruHAer- ucrraQiao
3.qHp.rap ru, hevus peaKelrr qeKyHryHyH 6y no ja AHKap repxu6 huccecusu
harur erco 4e, 6arura huccocunu hern erunp. Macerou, aHturr.r3hH cprc-
reMarHK KeALilrrHHAa ror6ur onyHaH ryp[uarx,qblphrJrMbrr.u uehlyngau hug-
poxen-cylQprA 6ypaxuarna arIbIHMbIru cylQuglapHH rroKyHTycy, Lrqopucr4HAa
apceH (III), apcen (V), cru6uyv (III), cru6uyM (V), ranai (iI), rarai (lV)
KHMH r.roHaap ryyny .ajprulup KH, 6yrrlapuH cyneuq-rrapu (NHo)zS" aa
(auuonuyu uolrzcySr.rA) hen-n oJrapar, xycycu 6upneuruerop onaH rr,roAy3nap
(r',toconou, (NHo)lAsSo ne c.) oMono Karupupnop. Eelalurla, 6y .pyry
aM Mo rrrryM nol rz cyn$ul j ap u rvrrpyny aAJr aHAlrpr,rpn ap ).

I-eja. ,Iler'lox rra3brMAbrp KH, MHc (II) cynsuq aMMoHHyM nonracyn$rzae
rHcMaH ham olapar CuSrL aHHoHyHy oMoJro Korapnp. b,.up u"*onry,
uolncylSu4 oBa3HHa Harpnp-cynQuuaoH NazS ucrneaaa eAHJrca, oHAa
uusa (II) HgSrLauaoHy rrroKJrr.rHro naehnyru Ker{op.

Eelo.lruxlo, aHiurHTHK xr,rujaaa HorrJrapbrH lecnuearuHbrH acacbrHbr
hovun uoHJrapblH oMoJro r<oruparaju 6zpraurvalapHH MyxroJraS uyp fis;1
orMacbr ror.uKHJr eAHp_ Kr.r, 6y aa 6rp rpyn HoHnapbl o 6upuHgou iiorpn,a.
rryH HMKaH BepHp. Karnou.napuu 6em aH,rJr{rHK rpyna ajprurMacbr cxeMr4
croABaJr 2-ge xecrapuJrMr,rrxAup.

fpyn peaxeHrnopnH rar6uru orAyrqra arrBepHrrnuAup, r{yHKr4 6y rar'rau
aHaJIH3HH raptrrblcblHAa lypau uyperue6 MocaJra suc6er.ea calo.[orxgp.
Oxop hop haHcrr 6ap rpry raMaMuno jox.cypca, oHyH rpyn pea6eHrq aHilrrr3
onyHaH r'rahryrAa heu 6rrp rreKyHry BepMHp. Eere- t aJliu hauuu ryyr
uoHJIapbI _yvyH ajptr-ajptmnrya peaxcuja,rapbrHbtH arapbrrrMacblHa ehrrajaur
cairMbrp. Eelanur<lo, euoje, Baxra Ba peaKrHBnopo roHaor oJryHyp. herra
aoHJrapbrH hauucu yryu ceurajjanu pearcajanap oJrAyrAa 6ere auarHsr.fir
llrcreMarHK KeAHUTH e: ehevujjoruij,r4 UTLtpMt4p, rryHKH repxu6u HaMo'JryM
MAIU(OIOpHH KACp}I MeroAJra aHzurH3HHO slrc6erag o, gaha onBeplrrxJrH Bo
;apQanxql4p'. Oxcnsa, oKap MarJ(oHHH repxra6u roxMHH3H 

"6,ry"ryp.,(renrpy6eao 6y re3-re3 onyp) na jannu: 6np Ba ja HKLI rapbrrxbrFbrH
ioxnaHrrnuacrr rora6 onyHypca. oHnapbr *ecpn pearcujzurap BacHracHJro
re jnu eruer 4aha airtsepurxJrngup.

.l4oHrap,n aHarnr,K recuu{ar' arx 6axrruraa crrpe npaKr,Kr4 xacco
laruujan orraMoro acacrraHca Aa, O, racarlyQfl lejrzqHp. horrr.aruH aHzurHTUK
racuuQarlu ocacbrHbr rorrrKnrr 

"aeH 
jixipH.qi *jl onyHaH Aprrap Bo

hragpoxcugrepuu 6au'a .xaccaJropu xnnin irurn orr-apiL vyraeur erre-
MeHrJroplrH .[.H.MeuaelejenaH AeBpr.r ctrcreMAoKtr r"renreju wna QyHxcnoua-rraJraroAaAup. fienpa crzcreMuH Keuluu eopr,racrrua 6axgriraa 6y oJrilro raM
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aJAbrHnbrrAa arxKapa qbrxbrp. Anarusun Ke,[HrrlrrHAo rap60uarnap, hnapor-
cl,llulap ro cyl+nnrrop uroKJrr,rHAa r{eKAypynoH KarHoHJrap, raK-TaK r,rcrHcHa-
napbl qbrxMarna' AoBpH cHcreMAo ran,t rauyuayiryHnyurapna jepnauruurunep.

9o.qnar 2
Karuonnaprur racnuQarrr

cynSraglopn cyla o,ruajau no ja onnaprrx
aBa3urre huaporcaraapr cyaa ho,r,r

ly.n$utgroprz

AypyirauMhrru
ryprrrynapAa
ho;rn olr.aajau

xnopH4rropH
cy]]a Bo [ypy-

J'IatIJMbllU

rypluyrlapEa
hoa.;r o,rvajau

Ag*,HE'*2,
Pb2* so c.

fpyn
peaKeHrx
HCI.

{ornu holl olaH cynQa4:rep oMano KorrzpaH KaruoHJrapbru jep"rreururoJropl
qlatrBor}jH car hHccacHuao 6ejyr AeBpyH 6npraHvn japsrcnHlru vI rpynynair
6aruaajurp sa haNar,rH rpyfiyH ].rKHHqra JaporcoiHaa .yprip"rp. gor.un h-aln olar
cyrQHgnep aMano rarrzprrrojen Karr.rorrJrap, qroABoJrHH col reposunaerH vI.
v rpynnapaa jepneurup:rep, hauuuHau 6upuuqr, Ba ,Kr4Hri'.t aHiurrdruK rpyr
KarnoHnapbrHbrH jepnauruacn AeBpy cHCTeMHH helrAn rpynnapbrHAaAbrp.
AultoHttytnl cynQragun ro'cHprrHAan ha,4pclxcHll [raKJrHHAo rroKoH yrryHrd)
aHaJrH'r'HK fpyn KaTHOHJrapbr, r,roABorHH COI TOpoQHHAA, AOBpr4 CraCreUns III.
V rpyn,rapuuAa jep.rrar.uMurrrrop. Hahajar, (NHo)rS ro'cr,rprlugon cyrreraarep
uroKJILrrrAo qeKoH y.{yHqy rpyrr KarHoHrapbr, 6aurlnrra oJrapat, Aep!yHr+r)
6ejyx AenpyH oprarrapbrrga jepneruHpnap.

t9

cyAa ho,u oraH

Kap6ouar-
napbr cyjta
hon,r o.rrau

Kap6ouara
apbr cyaa

ho,.rr
o,rilajarr

CyaQr4r;ropr4 eo
ja hraapoxcr.ra-
JropH Aypyaau-

Mb[u rypluy,rrapAa
holu oaan

I rpyn II rpyn III rpyn IV rpyn

K*, Na-,
NH*.,
Mg'*
BO C.

Ba2*, Sr2t,
Ca2* so c.

Alr" Cr3*, Tirv,
F'e1", Fe2*, Mn2*

Znz', Co2*,
Ni2* so c.

a) I japsrvrpyn
(NHJ2S,, -ro'cupru-

AaH rHoay 'Iyalap
oMoJro raTrzpvrojou
cyrsuLnop:Cur',
ca'7l e12., Hg2*, pb2*

BO C.

6) 2-uu japrn*lrpyn
(.JH/rS,,-lro cyaSwt-
.xopu herrn olry6,
lHoA)alap oMone
Karupolur?p Ar',
As'rr, sbu, sbrrr, sn',
Snrrrso c.

fp-vn
peaKeHrr4

Joxllyp

fpyn
peaKeHTlr

(NH4)rCO1

lpyn peareurr.r
(NH4)2S

fpyn peaxeHr:u H,S
HCI-yH Hrurr.rpaKbr

Hito



. Oxop r"r1,na$ur KaruoHJrapbrH eleKTpoH eprysropl4HtrH rypyJryuyHa Aarror
Jer[fpcoK, KepopHK K].{, 6r4pr.rH.,ru Ba r,rKr,rucrr aHaJMTTK rpyfiJrapbrH Bo eror{o Ao
(N}t)rS-nu rts'cHpuruoH hurpoxcua rroKJrr4HAo qeKoH rr\rrqy rpyrryH KarrroHlrapbr,
ra'cHpcu3 murapbrH aroMlapbrHAa orJryFy KHMH, HKH ne ja camu3 erreKTporuy
6nruuur xapuquz re6arolepo Malr4KAHpJrap. OrurapaaH Qopnlz oJrapar, qerprs horur
oJIyHaH cynQra4nop oMoJro KorHpoH y.{yHqy, AepA}rrr{y se 6erxn}rq}r aHzrJrr4T'HK

tpyulapblH Karr{oHnapbr ja ralrawraur'rlru 18 eJreKTpoFUry xapnr+rn re6arojo, ja 8
eteKrpoHJryltau 18 eterrporuryja (6ejyr AeBpJtapHH opranapblH,[a) xeuuq rouKr.Lrr
eAeu 6uruouuu lia6oronopa, ja Aa KH, l8+2 enerrpou caxlajau r.lKH xapuqn4
re6eraje MarHKAHpnop.

XapuqaoH oBBorrKH le6ereAs 8 elerrpouy onaH TaMaMnaHMaMburr
xapur{u eneKTpoH ro6olelu Karuoruap a,[oroH TyprrryJrapAa horur oJraH
(tvtoconou, HCI-ga) cyn$uqlop aMorl'd Kor6p14pnap, ja'rtra yt{yHr+ry qHaJrprrr,rK

npyna aHArlnpnap.
Xapu.,rqan oBBaJrKr.r re6eroAan I 8 enexrpou caxlajaH TaMaMJraHN,raMbrru

ro6eranu KaruoHJrap rypuyJrapAa atarr,rH haru oJraH cyn$uuap oMoJra
Korupnpnop, ja'uu 6emHH,,rH Bo AepAyHqy aHanr4'r'r4K rpyrrrapa Aaxr4uzpnop.

On6erro, 5y ranynayjryHnyrurapAa ajprr-ajptr KoHapa rrbrxMa hanlapuHa
rocagyQ eAI,InHp. Eypaaa heu 6up Ke3JroHHJrMo3Jrr,rK jouyp, tryHKr,r Karr{oH-
JIapbIH 6y no ja 6arura aHaJrlrrr,rK rpyna AaxHJr eAr,rrrMocu rxopraArrp Ba qox
Baxr rpyrJraprrl ajsrpapxeu qoKMaHlrH oH r,rHqro xycycujjarnopra hro
rrryojjouaaulap. MaconaH, eJreMeHTJropHrr AeBpH cl,rcreMAaK[r treerejuua
ocacoH Mg2' raruc,HyHy HKHH.lu rpyn KarrdoHnapbrHbr ,[axlrJr erMaK rra3brM
aAI4: AoFpyAaH Aa BaCO3, SICO3 oo CaCO., KHMH MarHe3r4yM rap6ouar ga
cylla a3 ha,r"rr o"rryp. Ilarus o, aMMoHr,ryr\4 Ay3aapbtHAa jaxuu hemr onyp sa
6yua repe Aa (NH4)2COr-yH ra'cnpr.r r,rrra raM qoKo 6HrNaes. Eyuy uo:opa
anapar i sa II rpynyH ajpullracrrHu NHoCI-lrH r,rrxrr,rpaKbr lrJro anapMara oHa
Kepo ycryHnyK Bepupnap KH, Mg2* r,,reh-rrynqa I rpytrra 6nplurge ra-ncuu. Ey
Aa oHyH I rpyna laxHn orrMacr,rHbrH co6a6r.rgup.

Zn1' xarnoHy AeBpH cr,rcreMAoKu ruenrejnno ocacoH III rpynla gejnl,
IV analurux rpyna AaxHJr onMuurbrAbrp, ,fiorpyEan ga, III rpyn KarrloH-
JlapbrHbrH hauucrrugau SaprLru onapar o aa IV ne V rpyn Karr.roHJrapbr KIrMH
rer.r$ rypur r'rehnynriapAau huApoxen cynQraanH ro'cupu r.uro uexyp. Oxap
qeKAypMoHr,r hlaqpoxeu HoHrrapbrHbrH rarbrJtbtFu 0,01 N-a 6epa6ep oJrAyrAa
anapcar, Zn?'' Karwouy III rpyua gejun, IV rpyna AaxH, orapai,. Ilaxuu
'IeKrYpMa aaha rypu uoluynAa ([H-]=0,3M) anaprrngbrFbrHAaH Zn2''
MohJrynAa llII rpyn una 6llplnrga mJrblp. hena,{}.rHr.rH 6yua oxuap 6up ctrpa
MI,ICaIr,Jrap KoTr4pN{aK OJIap.

!,ejuneugou KepyHyp xu, 6y rnrrrru ajprr-ajprr ncrrrcHalap eneMeHr-
JIOPHH AEBPH CHCTEMH I,{JIO KATHOHNAPbIH AHUIII'ITHK TOCNTIQATU APACbIHAA
oJIararJHH OJlrt{aMacbr harga Heruuaja xenr,rojo ocac BepMap. o.n6orro, 6y
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oJraroHr.rH ro6uarr.r Bo xapaKrepHHH hanarrrK Ku(pajor rc[op ajAbIHJIa[IMbIlr]
heca6 erruaK oJrMa3, aMMa oHyH oJrMacbr-urophu uy6he AoFypMyp.

h.I4.Enor r<ecropu6 K11, Karl,roHnapblH aHanurnx rocuu{rarbr "Ho[t noreH-
cua-rrrsnrH" rurjuaru, raou jyryuyu Z ouya paguycyHa R orau suc6aru (Z/R) rua
eJltlyJran eHepKerlrK xacco r4lro cbrx onarelaAap. JlKcoK oKchrfion.rua AoPo-
r+IoCHHIo nOHJIapbIH IIOTeHCI,lanUIapbI eJIeMeHTJIAptilI arOM IIeMpa.[OpI,lHHH AOBpLI

Syurcrzjacrrgurp. Hou iroreHcuirrrbr HoHlapblHbrr{ Ba oHJrapbtH 6l.lpneurrraanaprtHl4H
6up cupa LryhyM xaccaJrapu HJra cbrx artareAoAup, MocoJroH, oKcr,urapHH TypuryJryr
aa ja acacnblr xaccocrd, 6o'su 6rapnourMalropuH horuroruacu, orurapbrH har.nom'la
HCTIrJrr.rKlopH Ba c. By xaccarap Hca r{ox Baxr Karl4ordrrapbrH aHafir.rrnK ajpsut-
NracblHbrH acacblHbr TorxKLrII eAI.IpJIap.

K.E.Jacuuupcru 6era heca6 eAllp KH, 6arura 6up enepxeruK xacca
uou jyry KBa,qpartrHbrH oHyH paAuycyHa onaH rruc6arv (Z2lI\) gaha 6ejyr
ahauujjar Aaruujurp. Enpnaurualoplru halnorMa-rrapbrHbrH 6y xacce.uaH acbl-
rblflbrrbr 6e':u hiu.napAa xycyca Ha3opa qap[6rp. {eapra raHyH eneMeHrrlapuH
xacca.r-IopHHAaKu oxuapnbrDrapAaH ncrusale eAopaK, aHzurr4'1'HKJropo, peaK-
cujalapun Bo I,roHJrapbrn raJnun NreroAJrapbruur: ruyajjeH eAHJrMacI{ LIMKa-
HbIHbr BepAH. Macoleu, MeH,{elejenuu Hpa;rxnoqaAou xa6ap rcpluju
eJIeMeHTHH KepMaHuyNryrr AoBpH cr,rcreMr.rH IV rpynyula, cHJrLrcflyM n.llo ra,raj
apacblHAaKbl uesrejl.rno acacoH 6eno ropapa KanrvroK onap Kll, KepMaHuyM
fioHJlapbrrlhrH aHa-[[T[rK peaxcajzu,rapr,r ejrru oKcr4lgralrMo Aopor{acflHa r,rzL]IHK

oJIaH cHJIHcr4yM no raraj [oHJrapbrHbtu roJun pearcajalapu uno oxuap
oJrManbubrp. horuraroH Ao Snrv xlrlrn Geru Aa rypur lrlyhlrrgo hngporceu-
cyn$ua ro'cupungou GeS, cynQr.rA rrraKrruHAo r{eKopoK SnS, xnuu NaOH,
Na,S se 6aurra peaKeHrnopro horur oJrapar rr,roAy3Jrap oMoJro KorHpllp. EyHa
Kepa Aa GeN no eraqo qa Snrt apceH aHiurnrur japururpyfly]Ia iraxun onMa-
rlblAbrpnap. [zxop repo$AoH KepMaHHyMyH (IV) olrorro xarr,rpAujn GeO32-

aHHoHyHyH SiOr2- aur.roHy HJro oxtrlzip onAyryHy r(epruoK o:rap. horrlla'r-Ao Ao
hap nru aHHoH aMMoHHyM rvo,ru6rar (NHo)rMoOr 'ro'cuplrHiroH rypynyury Ba

xuvjanu xaccaJropn r{na oxuap olau, herepororr4ryprxynap Hr[GeMo'rOo6]
ea I{o[SnMorzO+o] oMaJro KarHpr,rp rn, 6ynrapbr y3tsr4 peaKeHr 6es:uAun ruro
peayxcuja erAr.rKlo, r,rHreHcr,rB xej perme 6ojanuuru Ma.uAanap aepAlljuuAou
aHani.t3Aa hep urn HoHyH roJranu yuyu racTuQa,u,a eAlIJIHp.

[.I'l.MeHaenejenun AeBpu cr,IcreMHIIAa rrayraQr,rr elleMeltrrlapaH
jeprarurtaecHHo acacJIaHaH Ba jeur aHa,rr.r3 MerorJrapLIubrFr hitruplatrt.tttcl,t
yryn r.rcru$aIa onyHaH a:HanvrlaK pearfl,rjzurapsru 6e:re aHaloxrrjacblHa au!
rroxjry MHciunap KocropMaK onap.

Macora-rop Bo cyiuurap
I. Ca2' -yH CaC2O, IUoKnuHAo MrIKpoKpr4craJlrlocKoolIK ro jutllt

pearcnjacrr 0,001 rvrn 0,002 N uoturyly Hno aJIbIHa 6unrtp. a) aqtIJIMa

MLIHT{MyMyHY; 6) 6y pearcaja ftyH Aypynau-rua cdpha4uutru heca6.rraNriulbr.
qasa6: a) 0,004 r'arr; 6) 1:25000

2t



2. K* -yH NaHCoHoOo r'reh-rryly rana (KHCoHo0o .rexynrycyHyH oMorrorelua_ca) peaxcujacu y.{yH Aypyrauua copho4g, i,iobo oupuourisripheuuu peaxcr'rja Bac,rrocr,r,Jro K* -rrn MHHT4MyM MHrAapbrHbrH roJuH
OJIYHMACbI YqYH KCI r'AEhrrYrrYUYH OH KHIII,IK HOPM'III fATbIJIbIFbI HCUAJA6epa6epaup? -'-r-'*'

Vasa6: = 0,026 H
3" Kalcaym Ay3rrapbr NarHpOo ra'cupungan ar CaHpO, veryurycynyoMoJlo Korupr,rp. Ey uerynryHyH rypurynapaa (o qyMnaAoH cr4pKo rypuy_

fYuaa) heru oruyryHy, raKlrH rrpaKrHKr.r onap_ar raflaB,JropJre ne rajuap cyaahem oruaabr.brHbr 6unn6; a) rm=qnrpr,,ru.ru. '6; ryp;y*p;*i-r-rrpu*br r.rra.u) rolannrapuH rrrxrapaKbr r4Jra 6y peaxcajaHbr anapMar MyMKyH oJrgyryHyrojuH erManu.
4. Ana,rus orryHaH uehcynyu HCl, H2S, (NH4)2CO3) Hrro r{eKylrry

oMorro nerupuoqr,rjaHu 6lrrapoK, oHyH reprr,r6a hairorHaa n"'."pupu KoJrMoKorap?
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BOCOH JAPbIMMI4KPOAHAJII,I3HH
TBXHI,IKACbI

JapulaunxpoaHaJrr,r3Ao TaADlr-ar anapMar y,ryH Mr.rKpoaHaJIr43Ao
orlAyFyHIaH roxMHHaH 20 ge+a a3 Ma,(r(a ,*r"4rrrp ^Sy, 

o AeMaKIHp Kr.t,japntr'arraraxpoaHaJr,3Ao oMarra KoJroH qeKyHTyrop,r, honn* Aa MaKpoMeroAa
snc6e'rerH ToxMnHaH 20 aaso a3 orraolar4up. ,(erraolu, 6ela ;ilil;;qeKyHry HJra H[rJroMo xycyc, .,laha: Bo MeroAJ]apun rer6u,,rur, relo6 egnp.MarpoaHarnaga ncrr,saae eAr,r,roH ra6napaa lcsruar uy[raJrap,H.qo,
xol6a-rrap.ua re c.) 6ero 'rexyHTynopu aJrMaf oJrMa3, qyHKH rroKyHry ra6un6ejyr cerhuue najlauup ,e 

- 
.{o1.r*uruKna ceqHJrup. Eyua Kepo !ojapuur'rur<poaHaJrlr3ro rreKyHTyHy, Mr4ryapbr a3 oJraH halnapaa auarbrhuccocn AapaulburMbrru KHqHx KoHyc ,roKHJU, cbrHar ,,yuonop,n (heqys 2_4 vl),_rar6vr eL:z^rrap Kr.r, qeKyHryny uyu:ahuaa erMoK u"u*u*"rrn.

9eryHry ne vah-uyl qox larar.rjn Wy, uau cy3Ma jony nle a.ipuluaonBep,rruu rejun. JaprruuNrpoaHan,3Aa 6yuyn yvyH ja"cenrpaqrarypraru-
MaAaH 

_se 
ja la MHKpocy3MaHHH xycycu ycynyH,[aH ,cir+aqa eAr.rnnp.

Japrruvr.rxpoaHzrrrpr3prH nasepujjainuu Bo 
"arrpy6ecrrH ejpaHr,.reja6auuaua:.uaH aBBorr, ajpbr-ajpu- araenr.rjjarnapnru j"il; i.rrprrnneJ,TextrHKacbt Hno TaHbrrll oJIMar Jla3btMAbrp.

$6. JaprnrnruxpoaHanuruu uyhynr euanujjarnapbrHbrH
anapbrJrMa TexHltKacbr

TI OOC[IJI

{

3'

frnArrprua. Ma'nyulyp KH, peaxcujalapun
rroxyHAa rbr3llbrpMar rale6 oJryHyp. Kuqur cbrHar
lxyu ocHHo j epler t,Al4 psJrMHru uehnyly 6urasacfl ro
ausrr haraqa r6r3AbrpMar oJrMa3, 6ene hanga oMaro
KoJrMHtu 6yxap ule uahlyl arbrJrMbuu olap. Eyua
Kepa Ao oHJIapbIH rbr3AbrpblJrMacbr, cbrHar ruy[a_
cvHh cy hauauuHuu r4qapucnHo ca_rlrnrarna, ji aa
LrqopprcHHAa rajnap cy oJraH ra6Aa anaprrmrp.

Cy hartlarrruHbrH oJrBepulurra ebpuracbr rxo_
xul l-Io Kecropr4nMuru[p. O, heuMu-0,5 n_o ja-
xbrH, rarraFbr (2) onau anyMuHr.ryM ra6Aau (I) ra6a_
por oly6, cbtHar rrJyrxanapu f{yH MacaMacu oJraH
rolury me (3) 6apne,rrll.rpHrrMnrrrlnp. fa6Aa cyjyu
coBr{Jocrl r<epceuuaunjHHAaH, ouyH ceeujjacnurl
lrouuruo ca6ur caxJraMar plyn hauau, xycyca ryp-
ry Hro To'MnH eAHnMHruAI.rp ru, 6y Aa cy Hno .qony

./. J
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6arurr arraFbr qeBpHlMI,ruI xol6aAan (4) ra6aporaup. Kon6aja guaN,rerpt4 11-12
MM oJraH urytuo 6opy (5) pe3l,rH rtlxardblH rouexruju HJIa caJlblHMblurAbrp.

EopyHyu aruaFbr ysy hauauAaxrt cyjyH haucr,l conrajjoao caxraHMacbl
na:rajjarrzHa yjryu olr',ralblAblp. fajnar',ra AaBaM erAuKqlo 6opyuyu (5) yqy
cyAalr KOHapAa lallbrp uo 6y :auan xon6aja Aaxun olau hana e: hoqNav fs,Asp

cyjy cuxu,rrlbrpbrp. EyHynna 4a havau,uaxlr cyjyu conrajjacra rol6aga olau
cyiyu harr,rsrcrr capQ eAHnaHa regop ca6nr raJIbIp. Cy har'ravrrHb) zlnoB JraM-

nacbl y3opllHAo ropyH YcrYHAa rbl3Abtpblp.[ap. Cy hauauuHAa uahly.nnapst
rajuajana roAop rbl3AblpMar .na3bIMAbIp. lynrauu rajnar'aa jalnur cyjyH re:
6yxapnauuacrrna co6o6 onyp. Oxap uehnyny rajuarltar JIa3brMAbIpca, peaK-
cnjaHu rrryrxo croKaHAa na ja uuuu rytaAa rop y3opHHAo rbt3Ar,rpMarrra

anapMal na3HMAblp.
Eyxaplauua. Mohnynnapsr rarblnaluAbrpMar Bo ja cyjyn raMaMI4Jra

KoHap eAr.rnMocll MorcoAuno 6yxapnauua ouanujjarrrHbl .IITHH rcacaga ae .ja
nyraAa arrapbrpJrap. Ey er'lenuj.iarrrH cy hauauuHAa Bo ryM hauauuuga
anapbrJlMacbl qaha alrepulxJtuAllp.

EyxaplaHuaur,r cyp'ouoH.[HpMaK fIyH aqblr iuIoBJIa rop y3opHHAo

anapMar oJrap, naKuu 6y :auau apAblrlblrt oJlapar r'ayurahr,tga aflapMar rare6
orryHyp:

a) 6yxapnaHMaHbrH axbrpbrHAa cy 6yxapnapbr HJro 6rprrar,uo ajpuraau
KpilcraJrJrap ronapar cblqpaMaFa 6auuajup xr,r, 6y qa urrajo co6o6 onyp Bo

alarw3t raMaMH.rIo rcoplaja 6ranep;

6) qox 3aMaH rypy raJrblFbru rbr3AbrpbrnMacbrHbr AaBaM erAHpAuKIa
(xesoprur.{K,qe) 6yxapraHvagau coHpa Ay3JIapbI}l axcoprajjom oKCfiAJrop

aMaJro Karr.rpMaKJIo flapqanaHblpJlap; Ko3apAHJ]MHIIT oKcHAnop 6e':eu
rypuynapaa hann orrraajau Qopr,raja Keql,Ipnop KLr, 6y aa aHirJrra3r4 rrox
TIOTHHTAUIAI,IPHP.

Byna xepa ,ua 6yxapraHMaHbl uox ehrujalna, xycyct4 Mr,rKpoJrzlMnanap

BacrarocuJra arapMar rra3blMAblp. Jlaunanu aJrJro hoparor erAlrpMoK
rra3brrvrAbrp. Jlaunanrt croJIyH ycryHo go rojltar o.rlap, naKI.tH KacaHbrH irJrrlrHa
jox, ouyn januna elo ueca$egon rojurar JIa3bIMAblp KH, rop r,rJro BepunaH
HcTHJTHK ja-nHu: uajeuraH caKHT rajuauacuubl ro'MHH ercr,rH. Mr,rxpoanalnsuu
6e':H euonnjjarnapblHAa (uacoloH, H2SO4 ne HNOI olau uohlyJrrapbrH
6yxapnaHvacuHga) cbrrlpaMaHblH rapubrcbrHbr anMar fIyH rbr3Abrprrlauu hana
hauauu BacuTacuno anapruar onBepHIxnHAI4p. Ey MarcoEJro 60 rrln he.,rNanr.l
.IHHH Bo ja unrer IIyraHbIH Au6laHAa onaH Hnxpor*,r yv6y.,laruH ycryHo KlrrrnK
nym[a 6yxapnaruau nahnyn jep.nau.rguplznrnp. flyraubr irJ]rAaH rbr3AblpMarJra,
HqapHcHHAo rraQajor roAap hasaHurr jyxcox Bo ca6ur reMneparypyHy
caxr'raMar oJlap.

rlex4ypue. 9or<riypruoHH aAoraH cenrpuQyra f{yH cbrHar ruyuana-
pHH.[a anapbrpnap. Cuuar ttrytuocrlHuH t4r]apHcHHa aHzurr,r3 oJryHaH naehnylyu
.[aMI']blcbl onaBo eAI4JIl,Ip, JIa3bIM Kojlopco cy harrlavtrHAa rbl3AbIpbtnblp Bo
flr.rner uJro . KecropHJroH cajaa peaKTHB AaM\rbrcbr o.rlaBo eruJrr.rp.
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JaprtnauaxpoaHzrrrH3Ao rer6ur erHJraH KHr{HK cbrHar lflytuaJropHH/re rraohnyl-
nap fivlc rapbrrrrl\brFrjrHAaH, oHnap onaBo eAHJr,[HKAaH coHpa! hoUuu AorHfa
ulyua vy6yrna rapbrrxAbrpbrnMaJrbrlbrp. PeamHsrdlt hop laMrdbrcbl oJraBo
eAHnAHKAoH coHpa rapburrAbrpMar uaha jaxurnr onap. Eera hanga 6y
r{oKyHryHyH KpucranJrapbr janaru-janaur 6ejyjapar< cenrpuQyra erIHKAo
naohlyngan acaH ajprrrup Bo Krrr{r.rK corha MzrJn4K oJrAyrnapbrHAas voh:ryl.qau
KoHap MaAAaJropH aa aacop6cuja e.qHprrop.

Oxep auara KoJrMr.r[r rroKyHTy K:uurou,u vrohlyn oMaJra KoTHpHpco,
rcoarynjacujaHbrH KerMacr{ fryH peaKeHr oJraBo eAr4JrAHK,qoH coHpa, cbrHar
tuyttracrlHnH HqapHcHHAoxu 6o'spt ha-rrnapAa 6np ueve AorHrc cy hauavrruga
rbl3AbrpMar Jra3brM KaJrrrp.

tlexgypruro uro r4oH;rap ajpsrnqsrrAa, TaM qeKMo M\TJror joxlauur.rr-
MarrbrAblp. Taru qeKMoHH joxnauar yuyn KerypynMyrr HyMyHo peaxo.rja
3aMaHbr ceurpr,rQyra eAr,rnMoKJro ajpunvuru qeKyHryr{yH ysepran4eru u6Q-
$a$ uehryna 6up Heqo AaMr{br .{eKlypyqry peaKeHrAaH anaBo e.[unup. Oxep
urohlyr ueQQaQ raJrbrpca, ouAa ajpnnaH HoH raMaMHJra qeKMyurAyp. Orc
hanAa uehlyJra aJraBa onapar 6up neve AaMqrbr r{eKAypyqy peaKeHr oJraBo
eAHnHp, rapbrrrr/(brpr,rJrbrp, tbr3Abrpbrnbrp Ba na3brM KoJropco, ceHrpuQyra
eAHJrHp, 6yn,qas coHpa jeuraAou raM qeKMa joxlautrlrrp.

CeurpnQyraJrna[rIbrpna. MurpoaHuil43 3aMaHbr qeKyHry ruehlylgaH
cy3Ma jory nro ajpulqur4a japHrravrarpoaHanH3Ao 6up rajAa orrapar
ceHrpr.r$yra rar6nr orryHyp. Ey cenrpuQyranrru cyp'orne Qupnauuacsr
HOTHI'IOCI'IHAE 6APT $ATA hUCCOIIUKIOPHHI,IH MAPKA3AOH TAI{MA TYBBACI4HHH

Ta'cuplr zrrrrbr HAa c yp'aua q gKM acu Ha ocacJlaHMbrruAbrp.
9eryury MapKo3AaH rar{Ma ryBBocHHlrH To'cHpH HorlrrdocHHAa cyp'arJro

BO KOrvrnaKT re6ara uaKJII4HAA CbrHat IIYIUOCHHHH AapaJrMbIrx gu6uua
rorrnaHr,rp ra uohryl (ceurpuQyraaa) uraQ$aQnaubrp.

Ererrpur Ba oJr cenrpzQyranapbr MeBqyA,uyp. I-apsrursrru ajsrpr'aar
y.ryH cbrHar tuyruoclrHH ceHrpraQyrauun rrarpoHnapbrHAaH 6rapr,ruo jep-
norxllupHpnap. Oxc lrcraraMorra AypaH narpoHa rapa3Jrbrrbr japarvar uer-
coArdno r.rqopHcraHAo roxMHHoH heuns hequAe cy oJraH cbrHar rxyurocra
jepneurAr.rpr.Irup. EyHcys $rrpnaurrla 3aMaHbr ceurpraQyna haggan aprbrr
qaFbrAbrqbr KecrapoH rnrpajuru nepa 6ulap.

CenrpuQyraHbr oJr nla haporer erAr.rpHp, oBBan jaraur Qtrpnaarrp,
coHpa laApuqna Qupnanrtla cyp'arr4Hr4 aprbrpblpnap. l-1,5 Aar-roH coHpa
gecrajn qblxapbrp, cenrpr.rQyranun gajaxuacbtHbl r<e:najnpnep. CeurpuQy-
raHbr KocKlrH r{zrJrxaJraMarna Suplaruara 6arulauar, hepaxor Baxrbr 6upaeH-
6rapa caxraMar oJrMa3. Kecrepu;lan rajaanapa praajer erMoMoK, ceHrpr4-

Qyraurrn re3JruKrro cbrpaAaH r{brxMacbrHa Huxari japaaup. CenrpuQyra jaxrurr
j oxnaHuaru Bo coccH3, r{HHKnJrrrrcur QuplauMirflbrAbrp. Ouyula uulajaprau
rehnyxecurlujr re'uuH erMaK 1,.ryH ceHTpuQyraHuH ycr ($upnanau) hucce-
cu xYcycH Mera.Jr ranarJra epTyryp.
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Erexrpux cenrpuQyrac' oJr HJra nurnajoue Huc6oran jyrcax
Qupaauua cyp'arune na 6ejyx r{apKo3ILaH raqMa ryBBoc}rHo MarrraKpup.

Elexrpux cenrpn$yracu 6ahalu .drahas ory6, 6a.lapbrura Bo ehrajarna
nurnor'aejra relo6 egup. OHAan ucruQala erEHKAo oKc HcTHraMorAO AypaH
na'rpoHyH Hr{opHcHHAoH cbrHar ruytlocHHAo rraahlynyu [paKrHKH Olapar ejHu
rynnej 9 M€urr,rK oJrMacbrHa xycycH Anrror jerupnlualu4rap.

cenrprzQyraHbrH a*brHbr MyrJror ranarna 6opxurgnxpaH coHpa qapa-
jauu rua ciurMar onap. 9epajaHbr t4ruo ciur4brrAaH coHpa oBBorrr{o peocra_
ruu 4ecrajuun jaraur-jaraur hopexor ertrr4pMaK BA roxMr.rHon japsru AarHro-
AoH coHpa, peocrarbrlr gocrojnuu jaraur-janaru 6uprauura no:ujjoia rajrapr*lar
na3brMAbrp, ceurpuQyra gajanlrrr4aH coHpa, raflar.br aqrr6, cuna]- ttlyutocrrHH
rtblxapMar na3bIMAbrp.

fejpu-aara coc, ryBBernra rrarpajnru na ja uru Baxrbr ceurpneyra rrr:-
Macbl Myttrahu.aa eAnl.quK.qo oHy hevun auaa AajaulbrpMar. na ,o*pybi Aopclr
aflapaH pah6apa ..r[haeu Ay3KyH aurlouarajuHr.r 6ururHp],,raK Jra3brMAr,rp.

Mehrylryn KorrypyJrMocu. ceurpuQyrana urM aqan coupa r,aahnyn n r4n er
ule 6aurra ra6a revnpunup. Ey 3aMaH ,.,HrrerHH pesuH hatcocu 6aprr,,arnap
apacblHAa cbIxbIJIsIp, AaprblnMbilx ),ry Hco uajeje czurbrHbrp (cuuar
tuyuocl4Hr,rH Alr6uH.qe olaH uexyuryia roxyHrraar onrr,{as). pe:uu rarraFbrH
rasjumuu roApHr{Jro a3anrMama rraajegeu qbrxapapar, ra6qaxu vehnyn cbrHar
uyrrocHHa 6orualAruup na 6yrgaH coHpa ehiujaor Bapca, ejnrz eruelrajjarrr
jenraAex roKpap eAHpnap. oxep crruar uytuacHHraru r,aaje *rysuaupce, oHy
qeKYH'tYAoH ajupuar YqYH yqry. r<annnrrjap rxaK.rrrHAe onan 6opyAau (pe:an
ralnarcrts) r,lcruSaae erMaK .qaha uacnaherAr.tp.

Cysrvre. 9ox nqrp hannapaa ceurpH$yranauAbrpMa HcroHHloH
HorHqraHH BepMHp ao. 6y 3aMaH cy3Ma arnronujjaruHbl arrapbrpJrap. Eyuy
r,lyxronra$ vyp jepuna jerupr'lax olap.

1. Enu 0,5 cu-o jaxun Bo y3yHJryry 1-r,5 cu oJraH cy3Kor,r KaFbr3brHbr
aepa jepo rarnajrrplap ne 6r.rp AaMqbr cy Hna uclagrr6, .iu, ,yrocHHHH
FapHHAo qeKyHry Hre uajenrru jauslxa rojyprap. Ey :orar'n y3ap,Ho
Ay:6y-lar aJIrbIHAa rInIIerHH y.lyHy rojy6, oHy jyuxylrora *apo,ra cbrxbrpnap Bo
3oJraFbl rrleh"uyna j axuuar rrI(upu 6, rr,raj ena rrH nera copypJrap

2. houquuunrur'rKpocy3Mo rryH rxoK,n z-aa xecrep,JrM,rrr quhasAau
rcrnQa.la eAupnop. Ey .,ruha:gaxu 6opyHyu (2) aruarm hnlcacu narra6rrr (neja 6arura cpyary ruarepua-rr) arc lor4ypylyp, 6opy (5) nacurocgre hasa
copynyp.

3. 3. oxop heuuua onAyry Kr4f,,r4, uuuejeH ,,oxca HolrHKH ruehryn,
eJrar{a Aa r{eKyHTy Jra3brM onAyrlla, ruoKHJr 2-ge nepullvlHru dahasra cy3r{oK
arIBepHItrrrHAHp. Jau rapaSauqe 6opy (Z) oniH xon6aja (1) io,ru,,,
BACHTACHJIO CY3MAK YqYH AHAMETP},I 2-3 CV OJIAH KI'IqI,IK rUQ (3) KCqHPHJILIP.
frrQurH yvy ceurprzQyra cbrHar rrryuocuHHH (4) uvapncun" roi* oiryf ; 6i
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3 I

Qulrrpalrr (cyaynr"ryur r'laje) jurruar
y.IyHAyp. Cy:yneu vraje veryury HJra

6wpr.wxna cy3Kar{o reKyJrryK,qaH
coHpa, ro.ry6asuu Hr{apr4cuHAa oraH
hasa pe3uH 6opy (5) BacuracHrra
xapuqr e/IuJnzp. Eyuyu HorHqacHHAa
rol6aga ra:jur a3a-rAbrFbrHAaH cy3Mo
cYp'arnaHHp.

Cy:xa.uu rurQa rojva3AaH aB-
BarI oHy AepA jepo rauajup, coHpa
6yHyu 6rp ro6enocauu rzrJraH yrr
ro6ereraH ajuprrpnap. ArsrHuuru.r

Irloxr'ur 2. Muxpocy:ve yvyn ruharun cxeuu KoHyc[aKI{Jr[H cy3Kor'Iu rsrQa rojyp,
cy lrrro r{cnarbrp Ba raMH3 6apuar

!{Jra uryruoja uehxau cbrxbrpJrap KH, rurq5 Hrra Kafbr3 apacbrHAaH hasa
KCqMOCHH.

, 9oxynrynyn jyjynrvracu. YexyHly ualurylgau ajprmgurgaH coHpa
uohryrrgaru HoHnap honuyru rxoKLrnAo haae 4e raJrMbrrrr o.rlyp. Moh: 6yga
Kopo Aa rar'.r ajpturuaHbr oJrAo erMaK yqyH qeKyHryuy jyr,rar Jra3brMAbrp:

JyMaHbr aJIoraH ceurpnSyraaaH ajnrpArrrAaH coHpa qeKyHryHyH y:oprzno l-1,5
lvrJr Ar.rcruJrJra o[yHMyrx cy (na ja 6arura jyjyory ruraje) orana e!u6, uyua uy6yr
Bacr4'rocHJro M yKaMMOJr rapbrruAbrpbrpfl ap.

Alursur,rur rapbrrxbrr cenrpu$yra eAunr.rp, ceurpueyrar nnrrer BacH-
rocuJra ajplrar,rp Bo ryJrJraHbrJrbrp. AAeron 6up aecpe jyjynayrlau coHpa,
fairarr fapbrrlrbrrnapHH MHrlapbr ,,1y3'r.r orlyryuAau coHpaKbr pear<crzjarrap
ra'cHp KecropMHp.

Eaurra h*ao qy3u rapbuxbrr onAyraa jynaa orr,relrajjaruHrr 6rp ne.ro
4aQo raxpap eAupnop. hep 6up jyua orr,ronajjartrHgaH cofpa, MyMKyH ra4ap
ceurpHfyrarbl raM qbrxaprMaf na jalBu: 6yHgaH coHpa cbrHar- uyllIocHHo
jynar y'ryu ra:e r',aje reKMoKJro qeKyH'l'yHyH jyjynr'racrrHir cyt'auran71r,rpr,rp.

Eocofi qeKyHryHyH jyjynuacur ucrr4 cy Hrro anapMar lracleher
KepYn_Yp. Cuuar ruytuacaHa iliyow vajenu aJra3a erAr,rKAaH coHpa, LreKyH'ry
H,.ro 6Hplr.xge jaxrutr rapbrrrrllbrpMarJra cy haualrunga ouy 6up Aonrr€
caxnaAbr rAaH coHpa, j yxapu4ar<rr a uol ajj auapbr raKpap elapnop.

oxep uexyFrry cy3Mo jony uno ajprulurrurca, xo-n6aaaxir sr.u'parnrr
cbIHar ruyruacu qbrxapburAbrtAaH coHpa jyr"raHrr era,rrpaa afiapbrpJrap.
Cy:ro.la re:a jyjyuy rraahnyn onaBo e[ano roAap oBBorxn uahryly'ryroy,
rarlap raM cosypy6 qbtxapMar ra3brMllblp.

, t{exyurynap,H jyjylrrracuua, xycycr4rra japrruuur<poaHaJru3 LrrxJrap,HAa
erHlracbr3 JaHaurMaf oJrMa3. Jyrrla anaprr,raAaH HoHnapbtH raM ajpurarr.rautr alqo
erMaK NryMKyH rc.iu]]. Moh: 6yua KspaAHp xu, 6up cupa peaicujanap ajauu
rro'rrr r'ro nepu ogr,rj uuAoH Bo aH.LJII43H,r.OKpapnaM at JIa3 btM KAn Hp.

f
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, - hnApoxen - cyaeuana qeKAypMa.
haApoxeH - cya$rzguH irJrbrHMacbrHbrH oJr-
Bepurrrnlr cruharrr uroKr4Jr 3-qa nepulrvrutxAnp.
O, uxu j"paan KeHnrrr-[aHMuru U ruoKt4JrJru
6opyaaH n6apor.gup. Eopynyu caF rorryHyH
AapaJrAbrJrMbrru hnccecwHo .qaMrp cyn$tquu
FeS napvanapbrHbr jepnorugupuoK fryrr MHC
rop, ja Aa qHHH reshe .ojynyp.

Con roJraaH .,rahaaa AypyJrau,qbrpbrn-
uuur (1:1) rexuuxr,r xnopr,rg rypruycy oJraBo
e'rMaKrro FeS Hna peaxcujacsrugau IlrS
oMaJro KaJrHp:

tt
+

trlaxaa 3. HzS armar yvyx rxha: 
FeS+21191 -+ FeCl'+FIzSt

Oxop ra: 6opycyHyn KpaHbrHbl 6aua-car, oHAa ajprurulrur huApoxeir-cy"ueaa rypurycyuy 
-6opyuyu 

corr roryHa
c-6lxbrrur.brpaqrar Bo pearcr.rja KocHJro(raK.qap. KpaHn, ,rlor.la pear<iuja
.l:::L:r" l"I-p"p orryHyp.. CrrvpauaHu D/rMar yvyu uuharbrH car ronyHyH
Jyxapbr [lHccocHHa roH:u$ eo ja rralr6srr lapqacbr rojypnap.

HrS-uu 6ypaxlmna cyp,arHHr4 
"r" ,un.r"ruru* ,urorrrorp KH, aHarlr3

oJIyHaH uehny,rgaH KeqaH ra3;rH ra6ap.,lumap,uu cajuar Myr\4KyH oJrcyH.
HrS-uu vox r:yp'ouo 6ypaxrurrraacbr MorcoAo yjFyH gejul, r{yHKr.r oHyHjannur horn o.rrau traccecu ,u1"rp Kecropup.
hudpox,eu t:yttQud aox saiaptur)upt'Oua xopa do oHyHrct mawpy_6artu

copyl{y_ rurcaQda onapwa? aaz otudutp..
hurporen -cynsuru aHailu3 onyHa, uahlyna, uuhagrrH pe3r4H 6opycy

I'u 6upnaruwrpvrrMvrru, yqy oanrrlap uraKJrHHAo AaprbrrrMblr.u rxyrro6opynyu raurrennjnua ror,r puajer "'*i* yqyH r-br3Abrpb,F,rbrru rarrr HNo3ule jaxarrajsl6, coHpa Hco cy ,rJ;a*rls, jv"u.iuror"air'p.--'--
Tano6olepuu ca.ju ,o*qypi, 

"a 
,- ejHu rarraauri uuupou,olpca, HrS_Hr irnbrHMa.br y.ryH KOCTOpH,'rOH .,ruhar onosnua ejun BgxrAa orp n*u

JeP.AOH ra3 KoryprvraK r4MKaHbrHa MaJTHK orrari Bo najnajsrvrH 60pyrapna (3)ro'MHH eA[JrMl.rttr, KHIIIL qr4ha:uuAau ucrraeaAa Lrru* onBepr{unurup.fas's 
"lapojaurrurr raha jaxurn raH3HM erMaK yvyu, ajpsuraH roJrrapblH

I\axl4nlz^ Ar4aMerpr4 xnr$aj'r roAop Kr,rqraK Iapnrr,rr<anannjap 6opynap;
oJIMrLfIbl.qblp.

^^__._^Ill 
, iulMar y-ryra ur.rhaalapJra r,urrJloAHKAo, aHan63 ryprapaH Kr4MH ra3

oopyJlapblHbIH KpaHJrap,brHbrH jaxurr 6aplasuacuHa Xycycfi .qrr;a, jernprrlar<
ra3brMIbrp.

- Japsrr'rNruKpoaHiurr,I3 rxopaHrraHge hu4poxeu-cyrQiaAr.rH aJrbrHrrlacblHbrH
6aurra orrBep,rrrr, ycy.rry napasuuuu (5 hr.rcta) *v"ip, (J hrcca) uo ,reru
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a36ecr (1 hucco) ura rapbltlblFblHbrH tbI3AbIplInMacbtHAaH u6apargnp. I r-a
jaxrtu 6ero rapsrurblF[,r urrarrro 6apruguroH Ba ra: 6opycy HJIa ra'MHH

onyHaH agu (vaxpo) crtHar uytuacHHa rexy6 janaurota rbl3ablpblp ro ajpunan
ra3bl aHrulH3 onyHaH urohlyna 6ypaxupnap. Iu:grtpuaalt KacaH KI'IMII

pearcnj a uaj aurrp. fa:uH tIbIxMa cYp'orHHLI, reMrleparypy r,,rynaQrar [roKI'lJIIa
najurAnpMoKrro raH3HM eAupnop. Ey :ar'aan hu,qpoxeH-cYn*ul hasaAa qox

!ry3'r4 MlrrAapAa onAyFyHAaH, oHyH r.rjra copyuy urra$ctt: uru.laAsxra 6ela,
hucc oryuuyp (6yHy or6arra, reApHc na6oparopnjacbt IxopaHrI4HAa he'r 6up
aa.,thro eTMaK olua:).

fauapla [urJIoMa. Peaxcnja HarHr{octtHAe ajptultlrru ra3J]apbI

uyojjoH erMaK yrlyH oHnaprr yjryH peaKrnBrapna joxnajtrprlap KLl, 6yuyu ga

nayxrorraQ ycynnapbl MeBqlyulyp. eH caga ycyn 6enaattp: 6up AaMI,Ibl peaKeHr

Mr4c no ja HHxpoMAaH ha:ttplanuulu TeJrI{H rynarqlblrblHAa uqaphcHHAa
peaxcraja KeAoH crlHar [ryrxocnH.qaKx fapbllxblt Y3apHHAo jeplouraupzJll{p Ba

ja 'rrrxa.la KeqHpHrMHu Ba .(apanMbllx yqIyHAa 6np raMr'Ibl peaKeHT onaH

rrHrrer Hno cbrHaf rxYuacHHo 6ailaurrrup.
Eo'gu harlapla ra3blH ajprnuacunst uyojjau erMaK yIYH ra3

KaMepacbrHAau ucra$aAo e'rr{oK orrBepulrlnIrAHp.

$ 7. Pearrnnrep

JapuuunrpoaHtulI,I3Ao peaKrHBnopuH rouu:nnju r'lyhyr',t ohor''rujjara
MaJIHKAt4p. Carttua 6ypaxrururttrl peaKrt.IBJIap raMu3nfiK AopaqlacuHa Kepa

an'rsr jepe 6eaynyp: l)rexHrarra; 2)rouuuaurutuu; 3)roltua (r); 4)aua,ru: yuyH

raMr.r3 (a.y.r.); 5) rcr.rvjenn roMr,I3 (r<.r.); 6)xycyor roMH3 (x.r.); Xycyu'r roMH3

peaKT[Brapnu rapru6nHAa oH a3 rapbllxblr onyp. Oxcap aHIU'II,lruK I'llxJlop

yuyu "aHarl,t3 y.ryH ToMH3" eo "xttMjoBu roMl,t3" peaKTuBnop HunoAHnL{p. .

Anarn:o rero 6arunajaHnapbl Hnx Hes6eAa 6y ra ja 6aLrra pearcujaurt
anapMar rrYH Ha raAop peaKTHB KerYpMaK CyaJIbl MapamaHAblpblp; aAoraH

oHy na3blM onaH MLIrAapAan Aaha qox KerypYp Ba caMapacll3 jepe cap$
eAuplop. Aurarru(a reja euavajHMH3 KHMI4 peaKrHBuI{ aprblr KerYpYJINtacI4
Lrox 3aMaH 3opopJlH ony6, peaxcnjaHsur r.{craHfiilr'rejan ,{crt{raMorAa
r(erMoclrHo co6a6 onyp. Eelo caMapocu3 acru$aAauuu uoruulnjuuu sec{tu
aHuuII43AO faplxblcbIHbI UUIMaf Y.{YH a,UOTOH r\ayOjjeu HopMaffIbIFa MiulHK

uah,lynnap HuuraAu"'rap :

Mah-nylyH I{opMaJIJIEIFrI 1 n rnreh-nynga MaAIIaHHH rpaM-eKBHBaJIeHr

r\.rlrrAapbrHsr K.ocropHp. EHp nopr,rar rvrahaynlap (1 H.) 1 l-qa I rpau -

eKBHBirJreHT, japlrvr HopMaiI (0,5 n) - 1, -Ao 0,5 rparvr-exBuBaJleHr,0,1 n I l-
Ao 0,1 rpaM-eKBHBiIJIeHT Ma,rLrta onAyryHy Kocrapup. Peaxcajzulapsr
ejpouapxaH Bo a*ailv3r jepana jerupaprau aAo'l'oH Ay3napllH 0,5 H.

rurohLry.nnaprl, 'rypuy Bo raJloBHnopHH fica 2 u. (Itypylallrlltpltlll,btu-r)
r,aohny-uaplr r-[rrJrsAHJrHp.
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Ja4a cal'pbrr KH, Ma/uloHHH rpaM-eKB,,a,reu.rn hauuH pearccujaga 1lpaM-aroM (ae ja Ton-r_lgn) haApoxeuo rurajaau eKBHBaJreHr onaH MuryIapbrKocropr{p. Mecaleu, {9!f, I rpar*l_exsuBil.rreHru oHyH rpaM_uolexynyua ( Iutor) je'uu 36'5 r-a, Hrsoa-HyH rpaM-eKB,Bzurerrr, uz uon-a (9g:z=49r:),
H1POo-uyH rpaM-eKBuBarrer{rr4 uca l/3 uona (32,67 r) 6opa6opanp.
, ocaclapblH tso Ay3napbttl rpaM-eKBHBarreHrH rypruylapbrH (na ja cyjys)
1^,-:-1:-' ^huApoxeuu 

.Bo3 era 6uraH MerarbrH r-paru.rrapna M,rAapbrHa
AeJHJII'Ip' A',arnrAa Kecrop,naH Ma,ruIoJrapHH rpaM-eKBlrB-"nr, yjryu oriaparBepInJrMHrrrAHp:

KOH, NaOH, NaCl, KNO1...,..... I rrror.

!{9gir, Ba(OFI)2, NarSOa, CuSO+........ ....,.1lZ uotr.
AI(OH3), FeC[.,, AlpO4, Na,,pOr..........,..... l/3 uon.

lpau-eruanaJrelrr, TarrMar yqyH MoreKyn rroKHCLrHu (rparra rr.lonexy,ny)l)
ryprrryrrapAa ocacrrbrFa; 2)ocacnapaa - N,rerarr LroHyH jyxi.uo 1no ji on
Pl-Tl:lti: cajs[ra); 3)ays.lapaa Me'rarr HoHrrapbrHbru-cajirHa'Ba oHyH jyxyua
OOJIMOK Jla3r,rrrilbrp.

f"ja erMaK Jra3brMAbrp KH, 6y raHyHy hanus Mart{aHHH haHcupeaxcuja{a' }'rxr,paK erauju.itt Ha3opo-arrMaAaH ..or6nr erMaK oJrMa3, qyHKr4uyxrolnQ peaxcnjzurapaa ejuu nr,u{auuH rpaM-eKBHBarreHrH rrryxTo.nuQ ora6urop. l,lecorau, jyxap'arL 
- 

Kec.r.aprurM yllt*ap KH, H.,pOo_uyu I rparureKBHBiureHru 1/3 uo;ra 6apa6epaup; JraKrrH 6y o naxr ha.ara onyp KH,geaxclljala QocQar rypurvcyuin 3 hrupoxes roHyHyH hzrnucrr MerzurHoHnapbr HJrA OBO3 OnyHMyr[ oJrcyH.

HrPOro+2NaOHP Na2HPO4+2H2O

peaxcujacuHaa QocSar rypruycy e3yHy HKH ocacJr6r

H2PO, +NaOH :2 NaI{rpOa+HzO

peaxcujac.uuqa rci) g"p acacrrrr rypruy 
-KHuH anapbrp. EyHa Kspo Ao6upnn.rn pearcrajtut;i 1 rpau-exnrarrr"i, ilz .pu"_"or'.*iru, ,u*rH HKHHr{r4pearcajaqa Hca-raM rpaM-MoJreKvna 6opa6aparzp. 

------r---'

Orc'aulou-u wow\ru no pelyrcr.rj r"qro, rrop, H rpaM -eKB HBiureHrnaplr rr,,heca6nan,raacnr 6ypaaa Kecropa-rloHJroplloH eapr.rrou rzp.
lpiunl-exnanaJreHr r',ralLqonuu 6l.rp-6,rpr'r"" piaxcajaja KHpoH MarAa-pblHbr o](c erAHpHp. Eqro,rut<.ne, pearccalanaporn' houurci,naa, peixcrajaja

Aa*LIJI Oilafr Mar,qoJrop,H hep urncuuqon ejnra fpaM-eKBaBirJ]enr rrar.rulap copQonyHyp. I r-ers HCI-yu nejrpa:''raru*o"u,na 1 i-erB hap haHcm 6ap roroau,
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rapKH6rnaa 0,0015 r-eKB AgNOr oJraH MahJryrAaH Ag* .rexgypr.aor yryn hep
haucrr 6up haru oJraH xJropri4 r'aehaynyxgau hauuu rpau-exrauiureHr MHryap
cap$ o-nyHap Bo c.

_ .(euanu, ejuu HopMaJrJrbr.a MaJTHK oJraH urahlynnap'u 6apa6ap
ha.rruropuHAa heuun MarurlaJrapnH ejuu cajaa lpaM-eKBuBnleHrJrapn Bap.[brp.
PeaxcujaHtt 6yulap apacblH.[a anapMar fryH oHJrapgu 6apa6op h-aqunepunn
KerypMaK Jra3brMAbrp; MocoJroH, ejuu cajrc AaMqburapsl oJrqMoK Jra3brMrbtp,

onop peaxcrajaja aaxr4n onaH MaII.(aJrapuH HopMannbrrbl uyxrarus
onapca, oHAa HopMajlrrbtFbr rrox olan uah-uylyu hevuuHr,r ruyna$nr roaep ai
KerypMoK rra3blMrbtp. Peaxcujaja copQ onynau r,lehlyrurapnu he,tr,lu onna-
pbrH HopMarUlbrFl,r r4Jra ropc MrraHacu6lup. [eualu, exop uehlyJrnapAaH
6rapunuu hedruaHl4 Bo HopMiurJIbIFbrHbr v, re N,, uKnn.{l..rcr4Ht4H nce v, nL N,
HJrO HrIapo eTCOK, OHAa

V,/Vr:NrAl, re ja V,N,:V,N,

jara 6ranapux.
Eaurra ce3lra, pearcr.rjaja g,arzn onaH hep r,rKH Ma,qAo y.lyH

nohrynlapslH he,avropwHuH oHJrapbrH HopMurnJrbrFbrHa hacrmropu 6rb-
6upr,rHa 6opa6epuup. Ey ycyrlaH acru$aAa eAapoK, 6y Bo j; 6ar:ria
pearcujaurr a[apMar r{yH na3brM onaH peaKTHsrau horr}dr,ruH heca6lauar
qaruH rcjun. Macanou, 3 Aarlqu 0,5 u. CaCl, r,,rohnylyHgau Cl- -y qeKAypMoK
yqyH Heqo ,lav',lrr 0, I n. AgNo. rrrohlyay Jra3brM xenqujuun heca6najar.
KecropulaH ycyna acacon aJrapbrr:

x. 0,1 =3 . 0,5

6ypaaau

x= 3.0,5/0, I =15 AaM.,Irt.

BacQu aHaJIH3.uo HIuTIaAHJIoH r',tyejjou HopMaJurbrra MzutnK rraahlyn-
napbrH ror6ururnun onBepnrunu onAFyHy He3apo iuapar, 6ena ueh-rryrurapirn
r,lKr,rcHHHH ha:Uplauua MeTotrrrKacbrra, s6rir r1)AoH KeqHpoK.

Mucal 1. 250 r,ll. 0,5 u. 6apuyv xJ'ropnlt r"rehrynyny ha:up_nauar
na3brMAblp. Eaprayr*l xnopHA uKvl MoJreKyJr KpHcrulrJraruMa cy.iy HJro
Kpr,rcrannaurrp, Aaha Aoryycy BaClr. 2HrO QopuyrryHa yjryugyp. .(eua.nu,
oHyH MoJreKyr rroKncH 244,3-e 6epa6epanp, rpaM-eKBHBarreHrU nca IZZ,Z-
gHp. EerolHKJro, I 10,25 n. vehnyl 0,5,122,2 r-AaH rr6apartup, Z5O MJr-ro

fio'ura 0,5 l-i1e) 0,5.122.2.0,25=15,3 r BaCl2.2H2O onap. Ey MHrAap ,[y3y
qoru6, qy3'H MHrAap rajuap cyla haml e,qupnop. Meh-uyl cojyayraan coHpa
ortlY cHrt4HIlpr4HAo re ja elvy rol6acuuga (a'Hu Ha3HK y3yu 60rasJlsr
FapuHAo xycycil Huapacu olau rol6a) 250 rvur-o Kr4MH AypyJrarrrAbtpbublp.
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Mucal 2. Xycycu rroKr4cu 1,19 r/crra3 oJraH rarbr xJropHA rypruycyu4au I
n raxMHHoH 2 u" r"lah,nyn ha:uplauua-nu.

HCI-yH rpaM-eKBuBute'r, oHyH rpaM-MorreKyn qoKuc,Ho. jo'Hu 36,5 r-
a 6opa6apaup. .lleuolr.r, 36,5.2=73 r. HCI KerypMoK rra3brMAbrp.

_ latu xropilI TypruycyHyH Ho r-oAep hoqlruHAo *."ruprren rpaM
hugpoxeH-xlopnA oJrAyflyny heca6najar. KHMjagaH Ma'JryMar rura6napunaa
r''ryhyl|rypxry Ba ronoBH uohlyrlapblHblH xycycr4 rroKHnapHHHH qraABoJrH
BepHJrMHrrrJIHp. Ey qaABonropAoH ryprJry Bo taJroBH r"reh-rry.IlJrapuurrn $au:la
MUrAapbrHa yjryH xeneH rraysasur xycycH qoKflnapu reJr,ln Larpr-p.

vaAserAoH rarbrprrap xn, r,r9 r/cu3 xycyca uornjo 37,i3% HCr yiryH
KoJrHp. Teuacy6 Ay3airAurrup:

100 r ra'mr rypr.uyAa 3'7.23 r HCI onapca,
x r rarbr rypuyAa 73 r HCI onap.

Eypaaau ra3brM oJraH MlrrAap rarbr rypuy heca6lauup:

x='73,100131,23 = 196 r.

, Kecrepu:1on ,r-,rup_ rarbr xJropHI rypurycyHy qoKMoK aBo3HHo, oHyH
lrorr'lus MHrAapa r'aynaeur har,,.tluuu KerypyJrMocH oJrBep,ur nHN4p. tuepia
Kepa rarbl )urop,A ryprxycyHyH hep 6rp Mrr_H 1,19 r_Abrp;- 6ypaAaH
axrapblJraH ha.,rr\,{ :

Y=19611,19 =165 rran

orvy curuHAp, Bacr.rracu (havr'ru 200 run) rarbr xnoprA rypruycyHyqoKMoK oBO3rrHA, oHyH haMUH Mlrrnapa r"rynaQur hoqr.ar,rurzn KerypyJrMac,,
onBepuunHIHp. IUapre Kepo rarbt xnopHA rypuycyHyH hecu6rauHro,x1
ha.dl',{H Kerypynyp, cr4nuHgpto (no ja enuy- xon6iCrrn4rj ory cy ure I n_e
K 14 M H AypyJr aurgup u6, j axru rr rapbr ruAbrpr,r pJrap.

Auarustru Ha3opu MocoJraJropurro 6axqlrraa aAoroH HopMa.n rrlohnyn_
napraH rejnn, uahnylnapuH uoljap rarbrrrbtFbrHgaH Ncrrz{raqo erMoK anBepgrr.i.uwp. Ma'nyl,rayp xl,,, M ,ro Hrxapa onyHaH Monjap rilrbrJrbrr, I .n
r''rahnyrura ogau MaruIaHaH MoryHa (a'Hu rpaMMorreKyrryHa) yjryu r(oraH
MurlapbrAbrp.

Mocenou, 0,1 M jyl$ar rypruycy vrehrynyuga 0,1 nor, jo'Hu I r_ao
9,8 r H,SO4 Bap Bo c. Eyua yiryH noruapbrH rarbrJrbr*r I l_ge onaH rpaM_
rro_HnapbrH cajrr ma raQaae eAunup.,oxep cH.,coo- HoHJrapbrHbrH rarbrJrbrFbr
0,2 r-uoruln-e_6epa6epaupco, oHAa 6y oHy Kecropup rra, 1 n uohlyl4a ouyH
MurAapbr 0,2,59=11,8 r-4up no c.
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$ 8. flarvrvu pearcujalapu

Aar',rqu aHutv3t4 MeroAyHyH 1auucu h.A.TaHauajergr,rp. O, 1920-qu
LInAaH 6arunajapar cajcrtr-heca6csrs Aanaqsr pearcnjacbr anapMbrru, IlaMr,rbl
MeroAy r,rJro Kacpa aHiuru3 rrpuHcHnprH14 japarrr,rlrru Bo r(epAyjy HuJropr4
yN4yMunourupu6 elr'aao HJIK AaQa AaMqbI aHiurH3HHH opHxHaJr cr4creM
trroKJrHHO czrrrr\{bltxlbrp. h.A.TanaHajen na onyH ro,ro6oflapr4 ula janau.Jlr
AaM\rbl aHaJrH3H MeroAyHyH haempraHuacbr r.uro (D.<Dajren (Ancrpuja iunrarvru)

MOUFyn OJIMyrrUl),?.
BocQu japrrvvur<poaHarH3Aa AaM!rbr Bo Mr,rKpoKp14crzuurocKonuK

pearuajanap KeHHru rer6ur eAnnr4p. Eyua xepo Aa oHJrapbrH xycycnjjernepll
Bo r4qrpa TexHHKacbr r{Jro TaHbrrx oJrMar na3blMAbrp.

AruuAau ,qa xepyHlyjy KvlMt4, ,[aMqrbr aHairu3r,rH,qo pearcraja
uohlynrrapuu AaMr{rrnapbr apacbrHAa KeAr,rp. Pearcnjaja Aaxr4Jr oJraH
MaA,qeJIopHH tuahnyrulapuHAau 6wp ra ja 6^p Heqo AaMqbr rerlplnlp:
Peaxcuja a,qo'roH cy3Koll Karbr3br Y:apHHIo anapburbrp; Karbr3 y3opuH.ea
japaHaH paHKJrH JroKonopa ocacoH 6y ra ja araxap HoHyH BapnbrFbl rajnH
oryHyp

Orcep rojr.ru onyHaH HoH paHKrH peaxcuja BepMapco, oHAa 6arura ran
pearcuja"napgaH racrnQaAa eAr.rnllp; 6eno harua aAoroH pearcujatru AaMrrbr
reshocn y3opHHAo arapbrprap; 6y renhelop 6o'reu poHluru pearcujalap
y.{yu ae rar6ur onyHyp.

Aurarsuaxu MltcanAaH xepyuayjy KLlMv, KaFbr3 y3opHHAa peaKCHjanbrH
an apblJiMacbl 6np cupa ycryHrryKnapo MarrHK,qHp.

Ni2* uouyuy y3BH peaKTr4ts onaH ArrMerHJrrnHoKo4MHH ra'cupH Hno
rejuu eAupnop. Ey peaxeur Ni2' nlo aJr-rbrpMbr3bl poHKnH KoMnreKc Ay3
eoKYHTYCYHY AMoJro KorHpHp.

Pearcujaurru hoccacnbrFbr oHy AaMr,{br reshecHuAa na ja cuuar ury-
uacuHAa anapAbrAa AypyJraruMa cepheggrE 1:700000 HJra xapaKrepr,r3a
orryHyp; heiunH peaxcnja Karbr3 y3apHHAo arrapblubrrAa Hco 6y 1:3300000
6apa6op orryp, Aaha Aorpycy, peaxcuja 5 qaQo,[aH aprbrr heccac onyp. Ey
oHyHfla uzah e\ur.up KH, KaFbr3 KyJrJrH MHtAapAa KrzrrrrK ranurarajapnapa
(6yHnap Bacrrracurio Karbr3 y3apHHo aJraBo eAlrJroH lrahnyrurap jajrrlsrp)
MaJrrrK oJraH rulKHrlraS eruuu cerha MzrJrr.rK oJr,qyryHAaH holl oraH MaAIIoHH
r{ox ryBBorrn a.ucop6cuja eEHp.

Ajauugurp Ku, KaFbr3a rreKaH MarAonop aacop6cuja egun.qprjlru.qeH,
oHnap cr,rHar uyuocr4Ho uuc6alou 6up-6wpu nla [aha jyrcex rarbrnbrrAa
peaxcrajaja KnporroKnap. Ey aa raeoroly6ly 4ejul KH, Karbr3 y3aplrH;la
peaxcujanrrH heccacrurrr jyxcor onyp.

naNl,{ur aH?r:rkr3lr peaxcrzjanapuuga KaFbr3brH ror6ur eAr{nMocHHr,lH

ycrynny.jy hep haucrr 6up raouyu ajpulr'aa peaxcujacslHa Mypar+ruor erAr4Kra
xycya4 r4na arxKap onyp. MecenaH, oKop Ni2* rojuu onyHaH uohlylga,
haM.rliHrH NH4OH Hna rblpMbr3br-roHyp paHKnu Fe(OH)-. r{eKyHrycy BepaH
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Fc3' orapca, oHAa qox ehruuan xu, 6y tloKyHryHyH oMorro KoJrMocu Ni2,-r,r
3MAro xorupaujn rbrpMbr3br qeKyHryHy nopAalojo.,roK Bo .[eMonH, Ferr -r.l
LIbIXapTMaI JIa3LIM KOIOqIOK,qI,Ip.

EyuyH yr{yH cy3Koq Ka.'r3brHbrH 3o,raFbr y3opnHa 6up Aau.r, NarHpoo
uoh-rryny rsKyrryp. conpa japaHr'auiu Hor'r JToKoHHH MapKo3nHa aHzuu43
onyHaH r',lahnynAan _6up AaMr'IbI rojynyp. KargurH ranlanljapnapu r,',o
iajrurr'aama, uahlyl PO'-o nla pearcujaja Kr,rpup, 6yHyn ,orrno"rnga Nir. so
Fe3* .rortrH haln onas SocQarnap ueKnuHllo r{eKypflap. Eyna repe qe
iroKoHtrH MopKa3HHo jaxrru. Aaha a: he-un onnar ra6ulrajj-raHa MzurHK oJraH
[oMup QocQar FePoo 6upuu.'rr.l, HHKen QocSar uuc6eres harin or.4yryu,qau,
oHyH r{eKMocfi ja"uHsra JToKaHHH OrpaQHugaxu uehlyrAa Fe3* ,onrupH
[paKrHKI,t onapar raM rreKAyK,UaH coHpa 6arunajvar,4up.

.[eualn, Ni1(Po4)2 qeKyHrycy rroKoHHrt KoHapJrapbrHa jaxHn Fepoo
qeKyHrycyHAaH coHpa jepnoruo,,lexgap, Eeroluxle, Ni2* HOHnapbl Felj
r4oHJrapbrHAau ajprmvlru o,[ar,rar,]Iup. Oxap coHpalaH JTaKaHHH orpaenrulr
AHMeTHJ'ITJIHOKCHMHH aMMoHHyM hlupoxCUAAOru rraOhlyny r,rJrO HtxJlocOK,
oHna KaFbr3aa Ni2* yryn caunjjana orau rbrprlrr,r3bl honro aftrHaqrarAbrp.
neualu, Ni2'-an ro jnHHHo MaHeqHJTHK rbp"q", Fe3* Lr oHJrapbrHbrH
ajpruruacu Karbr3brH.cy:r'ro ra6unujjorraHo r\rzur.rK oJrMacbr r.rna anaraAaprbrp.
Eaurra cesJro, cavnjjenra onrr,rajau pearcrja KaFbr3 y3apilHAo na3blM onaH
uapaHr japagunauAaH coHpa anapilrgur;1a caorrajjenu oJryp. ll0HnaplrH
KocpH rajuH eAHrrMocr4 yryu houur,ruuH 6up cHpa 6aruru a"ir. ceurrajjern
oluaj au peaxcr.rj a-rrapgau lrcruQaAo oJryHa 6nnep.

Ka*re y3oprrH^o AaMr,rbr peaxcuja-rrapbrHbrH jepxHe jerupn-uua
rexHHKacbr. Peaxcujanap r{yH haruauux, r,rohnyny jixuu -honaypau,

suc6eraH fzurbrH xamls rer6nr_eAl4Jrap. AAra cysxoul KaFbr3brHbrH rapxH6un4a
oJraH MHHeput \y3Il,ap 6o':ou 6y no ja 6arura HoHnapbrH rojuH onyHMacbrHa
MaHeLTHJ[rK TOpaAO 6zngrarlepuHAoH, carbrrrrr{a oraH "*yrcy: cy:xau"goH
racrlrsa,ue erMaK Jra3brM KOJlHp, .uaha goFpycy, ena cy3Kor{ KaFbr3JrapbrHAaH
ucruQale e!.uilLrp KH, oHJrapAa orraH MHHepaJr Ay3JrapbrH qox hnccocrz
ryptuyrap (HCl no HF) r.r:le jyuaruta riblxapbrnMblu oncyH.

_ KarHg y3apHHa rraehnyl ,qaMlrbrJrapbrHbrH KeqHpHrMo rexHuKacbr
6enagup, flaneruH xanumjap Wy l-2 rrau L.ryna$rz. ,et yra Aaxr,rJr eAVIl4pBa r<anunnjap rYBBoCHHHH rO'clzpl.r rano 

- 
rrriieurau nrn"r" .qonMacbr

Ke3noHHnHp. Ey"aa, coHpa nrrrerH cyp'orna vrriaprr6 hevuu ycyna oMon
eLryil4p, jaru ,roKoHHH MOpKO3I4HO rrlynasur r,aohry,ryu peaKeHrr4 oJraH
ranunnjap roxyHAypyryp Ba c.

Mehnyl A?Mr,16vs61,r6rH KaFbr3 yaoputro AyruMoc,Ho jon sepuex oJrMa3,
rcanurujapnH )ery KaFbr3a roxyHAypynayraa uah;ryn janaru-jasau honN4arg_
Abrp Eyua xepe 40 uajenn nHrero xanannjap 

-ryrracr*rrn 
caxnaja 6nn-

MoALI.IH MIarAapAaH aprrrr AoirAypMar oJrMa3. ,[a1{dg ranumjaprrH yqryHAaH
acbrnMaMirJrbtgHp. qyuru arc hanAa o, KoHapa AarbrJrapar KaFbr3a oBBOrrr{oAoH
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lojynr'ayur uehryrma pearcnjaja Kr4pMo3, pearcujaHrrH HorHqoclr .qoJrarflap Ba
6y la es uen6acuHge cohs ueru.,raja xarlrpn6 uilxapap.

Peaxcraja[a ro16ur eALIJIoH peaKeHTHH r{HpKrrarrr'racH y.ryH nHnerr
ngfier na6rtua rojr'aasgau oBBoir, oHyH yqyHy KaFr,r3brH ToMH3 carhHua
roxyHAypMar na3brMlbrp. Ey jonna aHaJrH3 onyHaH uohlyn.na qupKnoHMr,ru
peaKeHr AaMrirbrcbr nHnerAaH r{brxaphrraqaf. Be.rua 6rp ycyna pr.rajar
eAHJrMaco, peaKe HTJrop qox re3JIHKna j apapcu:nauap.

Ajprr-ajpu peaKeHrJIapLIH Kar-br3 y3opuHa aJraBa oJryHMa apAbrqbr-rubrl'br
6e':eH uox rrayhyr'l ahaunjjor ,uaurujup.

$ 9. MnrpoKpucrar'rJrocKorrnK peaxcnjanap

Kavrjena ro[n4rarJrapAa Mt,rKpocKon 6apuHuu go$o 1744-vy l,rJuto
ler6ur onyHMyruAyp. harrran alga 6ejyr pyc arruMrd M.B.Jlor,louocoB .qaMH-
pbtH I-rHrpar rypruycyHAa ha"rurolua peaxcujacrrurr ejpanopxe,H coHpaKr,r
u txJropuHAa /Io MI4KpocKorrAaH KeHHru acrraQaAe erMH rrr^Hp.

1798-crx nn4a rururja cahocauga 6up crrpa r,ryhyrnl raru{nop erMnru
6aura pyc xraujavrrcrr T.E.IIoBprrc, Mr.rKpocKon iLrrrblHra r"ryu.a[raaa el.illoH
MI4KpOKpHcraJrnapbrH Qopuacrruu auKap eAr,lJroH xapaKrep aJraMoTJrap[Jra
oHnapblH raBpaHbrJrMacbr yqyH ucru{aAe egll.,ruebuHa xycyc14 Ho3op
Jerr.{pM14ruAr,rp.

T.E.Jlonrarc 100-a jaxtru uyxronnQ "xnopn4 naloprtru,rn" ruoKJrhHH
r{oKMHLu na e: raru+r,rHn aHaJrH3a ror6ur eTMHtrrAHp. Eele.rurr-ne, M.B.flo-
fvtoHocoB se T.E.Iloeurc MHKpoKpHcraJrnocKonHK aHarrH3HH oc,acbrrru rojaH-
napAblp. Ey uero4na ll.h.AxueroB Aa lrouryn orrN{ytx Bo 1873-uy ranla
"Kulrjern roArr,rrarJrapa MuKpocKonyn rar6lrr egHnMocu" aAnbr acop Harxp
erAHpMHtxAnp. O, Kpr.rcranJrapsru 6y.lamapbrHbr enqMaK fryH ,,rrrha: (rouu-
oMerp) Ay3onrMHrx, ,*hha:rr aHaJrlrrrrK NtartoAnap y.{yH lor6rlr erMnru,
uyxreluQ LroHJraprrH, o riryMJraAorr Ao I ea II lpyu KaruoHrrapbruun 6np clrpa
r'lurpoxurujann rojuu MeroAnapbrHsl ha:srplaMbrruAbrp. Maxporl;aCrrurJroc-
KoIrI4K aHzrnu3 KeqoH ocpnH 90-',rsr HlnopnHra eryrryu jeru uHrcuruaQ
uephoracuno rtlaerra rojy6.

MarLlonan pearcnja Horur{acHHAo zurblHNrblru KpHC raJurapblHblH

{opuaclrur,rH MHKpocKorr zurrbrHrla rrayruahuAecH, aHaJrH3 oJryHaH ner}ulyn,1a
yJFyH HoHnapbrrr oJrMaclr harAa [rHaMna Harr4lro qbrxapMitra I,IMTKAH tsepnp.
Jlaxurt 6y na ja 6aurra MaAqaHHH Kpuc.rrurbr e3yHe, xa,c orraH xapaKrep
Qopr'aanrr r',ryajjaH eAHJrMHrx KpracraJurauMa rilopaurlrHAo or\doJra KorHpHp.
Xycycula, reu$ raQpar uah-uy,uapAa oHnapbrH arvrano rKoJrMoo,rHH uyuahure
eTAHKAA, KpHcraJrJrapbrH roApHrdra 6ejyr'aocnuau rrayhyrrr ohounj.joru BapAbrp.
Eeno hzr-rrqa HrrK 3aMaH, a3 Aa orca, rusajar roAop K.Her{K Kpr4craJrnapbrH
6aruraHru,.Ibr aJrbrHbrp, Baxr KeqnHKqo yjFyH lrouapun jerrra Mr4rAapbr
oHnapblH carhaue qeKMaclr HarHqrac14HAo roApHqna 6t:-jyuoja 6alrnajup;
6enaluxle, KpHCraJrJrap HpHno[lHp, jaxurrr Qopvranaurr'p. Oxcauo, oxop
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KpHcrajrrJrauMa ryBBarnH u+par 4ojvyru r,rahnylga KeAr.rpca, 6auuatrfbrvr
Kpr.rcra:rJrap aHH Ba halAen qox aMoJro xonAujuuroH oHnap ocacJrbr cyporAo
6ejyje 6ulur,rprop, hon Aa cyp'arJro KpncrurnJrauMa 3aMaHbr raK-roK HoHnap
TOHI,XY HOHJIAPA AOFPY AY3KYH HCTHIAMATJIOHMOK r{YH BAXT TANA 6ANUUP NO
KHqHK, a3 XapaKTep onaH Kplrcra-rr Qopr"ranapbr qeHApHTJrop trroK;rr.rHge (ara,,r
6yAarsrna oxuap Qopua) 6ejyr"rej e 6arunaj upnap.

Mahnynyu r.rSpar gojMa Aapar+racH hep uejaau oBBon rejrau orryHan
14oHyH rarbrJrbrFbrHAaH acbrJrbrrbrp. Jaxlrrr KpHcraJrnapbrH iurbrHMacbr }^rylqeKlypMeHa nuc6eren :era$ r'aeh-rryrurapAa anapMaf uoclohorrup. Eyuain
6aurra, JorI{H Kr{, iulblHMbtur 6upnomruonopuu horur orrolacbl Ha ronop qox
oJlapca, nQpar gojNaa 6rap o raAop Aa a3 onar+rarrrbrp. Ea,soH rrryra$ur
peaKeHrH aJraBo erMoKJra hornoruaHH 6up raqep aprbrpMar caMopanH onyp.
oxep peaxcujaurrn hoccacluplr a3irrrapca Ea aBa3r,rHAo Kpr{crurnJra[Ma
IIropaHTH jaxuIbrraruap. Peaxcrzjaja AaxHJr oJraH Marr,r(arepuen 6upu 6apx
IxaKllrulo rot6ur eAHrI.qHKAo, KpHcrarrJrap janaru-janaur 6"iiiVp. Maaaa harur
oJryHAyrra aa ja AaMqrbrH6iH gaha y:ar huccocune raapr.rirna uusQy:raja
e,qHJr,qlrK,qo, 6zpr,tH.,ll.r Hes6oAa AaMqbrHbrH KaHapJ]apbrHAa Ay3KyH rypyfiyuraMiurlrK KpHcrrurnapbrH 6ejyr'recn y.ryH naxr japaurrp. Ejnana r,op ,*,
vaMoHH Uehlyn uoKHJTAO HIIJrOTAHK,qO OHnapbr caAaqro oJrapar rapbrrx-
AbIpMar nocrohor qejlrnqrap, r{yHKH, AaMr'rbr.flapbr 6up-6upuruiu jaur,rnqa
jepnorrrrupa6, ouraprr nnS napuacbr Ba ja uryuro carr r4no'6rzpnourgrapr"rax
Jra3brMAbrp ru, hom oJraH MarueuuH 6up AaMr+rbrAaH o 6upracuuo lolpy
auQ$ysnj acu j axursularucuu.

Oxap qeKyHryHyH holnonuaclr 6ejyraypca, oHAa AaMqbrHbri{ jaaaur_
janaru 6yxaplaurr'racbl To[purdJro Kpr4craJr.rrauMa yr]yH onBepy111aT uopayr
japalrrp. EyxaplauruaHbr axbrpa Kl.rMH anapMar rvrecflehar- g"1rr, LTYHKH aKC
hanga peaxcnja .,rehcynyngaH oJraBa, ruohlyrqa onau 6aurra ay.rup Aa KpHC-
ruulnaua 6Hnep. Eene 6up re:ujjornu japauuacrrnbrH raprxbrcbrHb.r zrJrMar
yvyu 6yxapJraHMaHbr AaMqbrHbrH arpaQrru4a KpHcraJrJrapuH rajuaru oMoJro
KOIOHA KHMH a[apMar Jra3brMAbrp.

MaxporpHcr,urJrocKorrlrx pear<cujarap a[apAbrrAa jauaa caxJraMar
Jla3brMAbrp Kh, KOHap MannoJrapHH lrrxrHpaKbr r{eKyHTyHyH Kptrcrrur
Qopuacuuu raMaMHJra 4ojr,ruruacraHu cyp'orJronarpu 6arop. Ey,' reroayn un
vryhyrta qarbluM a3JrbrFbrAbrp.

MurpoxpucrzurrocKo[ux pearcuj anapsru j epnue j erupu:lrua rexHuKacbr
r{ox caAoAHp. Pearccl.rja _eurja luylllocu y3opHHAo, Aaha goFpycy, Ay:6ylamrr,,yuo nerheqe (75x75 

- 
ur,a enqyAo), jyxaprr4a *ecrepr.r,un .,apa,rra

arrapburbrp. Peaxcuja uahcynyua a,[oraH a3 6ejylynrnryru (50_120 neQo)
opryqry uyrxo rojr',ragan 6axupnap.

. MrarpocKon HKH fluH3a H.ua ra'rr.rr,rs or'ryHMyrx 60pyaau n6apar4np:
JyxapbrAaKbr Jlr{H3a OXyrjap, auraFbrAaKbr Hca o6jerrr,re aAraHbrp. Ty6yc
rper'azr-rrjep Bacr4rocHJra rxaryJrH ucTHraMorAa haperor eAup. Ty6ycyH 

- 
aJrT
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huccocuulo Mt{KpOcKOlyn auja crony jeprrounp. C'r'o;lyli /IetutUtlllr-loH, oHyH

aJrrbIHAa jepneruuuu.r ajua ura oKC oJIyHaH Htubll' uYacbl Keqrlp'
Hur naxlt ajUanrt eJIO TOtt3[tMJ1OMOK JIa3bIMAbIp KH, MttKpOCKoIIyH

Kepl,ro cahocu jaxusr HIIIrItJIaHCb]H: hoM KYHatu H11IbtFblHAaH, hot"t Ao cyu'l't

HrxbliaaH acrnQale eAHJI{p. MurpocronyH c'rony Y30pI4HO N{arr''10 una

6aplur4a ou.rja 111y111ecH rojynyp (uyuleuun aurat-bl hptccscltutlu rypy

orrr,Iacrtsa Snrnp BepHnMaJrI,IAHp) Ba MHKpc'tcKolla jaHgan Saxltanra'

o6jerrunra ot[ja urYfltocH[IAaH roxMHHaH 0,5 u"r rtaca$ago rojy6, co'r]-Ke3Jro

oxynjapa 6axur6 lcir xes aqbrr raJrMarrbl,brp) Kpetvteuiep BzlcH'IocI'IIa 6opyuy

janau-janaur o Baxra KI{Mrr tarlAblpbrpJrap KL{, Ma,lrqoHu KopMaK. }I{YMKYH
-or"yn.- 

Oxop 6y MyMKyH orrMac^, ryOyi riragoH o6.ieK'HB nulo surja urYruo

apacbrHJla 0,5 cu-aau 6up rogap a3 A{acaQa ftulMar uaprH Li-[a au]ar-6l

carrbrHbrp Bo 6yHAaH coHpa oKyljapa 6axuama.ienngoH j)'xapT rilrl[lblpblrlblp'
Mr*po"*ona 6axa-6axa rydvcy allarbl ciulMar orN'a3, 6y na6y,''t. onapar

o6jexrrzran ruoh.uyra roxyunnacirna ca6a6 onallaublp xra, 6y ra olj,ierrhsll
xapa6 eUup. Oxap o6jexrrano uoh;ryLt Ual{llblcbl AYnco, oHy le'qlfiIlt cylrorAo
jyvuar rypy flapqa t,rJlo cHJIMaK Jla3btM.u.btp.

vpu 6ojyarry LUra HUrnoAHKJto (rrar.rrpoxprac'l'aJlJIOcKo)'lhK peirK(rHJa-

napbtr{ jbpuua jerapanuecu qox Hait}rp harqa 'r.:r'6ur eALInHp) Marua oPTY(

rxyuo HJra opTyJrlvranH, o6jerrrar Hco Ty6ycy mlAbIpMaMbl):irAaH oBrsoJl

M a,II,AoAoH 0, 5 vHr j axttu r"lacaQaj o rtlj ylrntan r,pttp.
Mnrporpnciarroc.onrx peaKol'{ja,'Iap, 6up rajaa onapar qox hac-

cacAbrp.rap. Aqttltua MHHl.tMytvty 61' peaxcujanapAa aAo'I'ol-I MtI.Kpoi+)ttN'IblH

(MKf) oHAa tso jy:.uo 6up hllccoctl Hno efir{YflYp; 6o':ori o MHr(porpaM}'IH

N{HrrAo 6up huccocpHq T3IUKH1 eALIp. Ouir repo Aa MllKpoKpgcr&rulocKOnHK
pearcujanapu jepuuo je'rNpeprau xYCycHJIo TaN{H3 Bil Aorl.lr l{ril'rloNIaK

ra,,ra6gllp; rolo6 eAunoH peaKTHBJIapuu rertu:lujHtto aMaII eAI'InNloJIJtl.u,I'lp.

$ 10. MaaaoJrapuH xpoMarorpa$ux ruero.una ajprullacnt

1903-uy Hrlra M.C.Clse'r rapaQuHloH l'IrxrI()HI'I6 ha:rtplaHaH
xpovarotpaQux MeroA, SHsuru-xautjortt aHaJIH3 Meropflap cbtpacblHa

aixanarrp. O, uon Bo MoneKyniliLpblH rrayx'relaQ cop6eur':rop ropoQraugeH

cop6crajactruun ncrnQaAo onyHMilcbIrla ocacnaHblp. MerogyH r'rahnjjeruHn
n-a.o,Aooo, raorpy6oHlrH xeutoxlt1jn rlna nrtrh erMOK o.nap. LIJyura 6opyja
jytrpy,'rauvtrur naruOmr lojv6, ou1,u y3t)pLrHa rlrlYMl,ltltlyr\4 crt<ct'tAlrtlt{H AI:O,r

ro3yHy (cop6eHr) canltp, 6yugau coHp:l iLrbIHMblIIl "xpoua'rorpaQnx

xolouxa".ia nulier HJI3 3-rL AAtrIubl CuSOa Ba CoSO. uolutyllapltultH
rapbtrrrltFbt oJtaBa eAI4JII4p. Cu2' lloHJIapEtHa tluc6orau Co2' HoHnapbl

urrryMrHuyM oKcrlAH y3opuHo uox :en$ cop6crr.ja eAHpnop, Ciyua repo ilo Cu2n

,orrrop"i cop6errrau jyiapr,r re6arocaua iara cop6cnja o.ruyDlaH coHpa, Co2*

[o]{-qapbr aruaFbr lo6eroja KerroqaK.q}.Ip; 6ypiutt ou-v qohpajr'I poHKI4Ha ocacaH
'lo'jr.ru erMoK MyrvrKyHAyp.
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onyHarr MaIL(A BA r,{OHJrap, axbrpbrHr{brcbrH_
Ia aco - Aaha ryBBornr,r cop6cuja eAoHnop
onaqlarAbrp. Eelenurrte, aHrlfrH3 oJryHaH
uyparua6 rapbrrxbrr ropru6,,la 6rap cr,lpa
Aaha acau aHiuru3 onyHa 6unou Ba caro
rapbrr.rrbrra (no ja uu![.tBHAyilJl Ma,nqoja)
aJpbUIMblIII OJIartlaIAblp.

Cop6eur cyryHyHyH hanucrrnu 6o_

bt+
n6ur

pyAaH cblxbl[IAblprt6 vrrxapuar na ajprt- llrexru 4. Cu2* se Co2* uormapununajp, cahanapa KocoHAaH coHpa *yui6ra xpouarorpaipm ajprunracsr ro re,jurrn
helle4u.,lraloplo raurleuaxla, 

"opO"11uonyHMyru Mar{/(oropu Mohnyfla KertHpMaK onap.

. xpjMarorpasux aHaIrH3Ao top6cujaurrH r,,ryxranus .rurJroprr 
HrrojaHaurrr 6up crrpa 6ar-rrra eaeuxn-*,rnaju* h-rupAari gn ncia4aaa eauplep.

Xpouarorpaeajauuu Myacup 
- 

rocur.reai $opruanapuuaa alpruiu
KOMTIOHEHTJIOPHH BO KOJIOHKAHbIH MATCPHAJIbIH6IH ATOM-MOJIEKYTTJAP irrArAJA
KHpN{o xycycrajjornop,HAaH,ucrr.lea4o eAHnHp. Ey re*r,l4iri u"o""n
luoreryajap ne nuujenra cop6cHja xpo*rarorpa$ujaniprr cpaprnoHgrapu,rap.
Er,rprzHuujo 6epx cop6eurn-op r,,re 

-anaplrrin' 
,ri"op6cuon^ (r"rorerynjai)
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xpoMarorpaSujaurr (6y $opura M.C.Cser repaQHngoH nepu-nvuru) Ba ocac
pony qeKJlypyqyAo olau uaje Qa:a r',ryrahappuK agcop6oron (najlajrr.urr)
xpoMaTofpaMMbr .rIax HnAr4p.

Ku r'.rj osra cop6cr.rj a xpoMarorpaQuj acsrt a u o ugaj u r r uupuqrH, q eKAypyaly
sa 6axrra Sopr'lalap AaxunAr.tp"

BecQn aH'drryr3 yryu gaha ahorraujjeura olau 6up cbrpa xpoMaror-
pa$uja Qopr,ranapu y3opHHAo .qajauar.

Aacop6cuja xpoMarorpaSujacu 14qopl.{cuHAo 6apr ro: uroKHrrrrH
cop6eur oJraH KonoHKaAaH KerrHpunon sa har\4uH KoJroHKaHbru jyjyly6 (exep
ra:nlrca) ajAsrnnaruuacbr ans urnbrHaH xpoMarotpaMMaAa aHar,u3 onynaH neh-
nyn [apbrrxbrrbrHbrH ajpu-ajpsl KoMnoHeHTJropHHHH cop6cnjacrrHbtH cequlru-
,ruj rauo 

"auarurg146lt 
r rIblp,

llonlejnur,quplrqu xpoMarorpaQnja. Cop6cujaunru gejurur,rer ra6u-
nujjerraHe ocacnaHMbrrugupl cop6eHTroH ruehnyn KeqopKoH, oHa eKBHBirIreHr
Mr.r)'Aap ejnra jyrueuMr4tx HponuqaAoH havun cop6enr repe$ranaaH cop6craja
oJryHMyru ra ja ouyn crpyKTypyHAa oJraH HoHJrap Kerrnp.

Hourapu AojHrrMoK ra6unujjeruHe MzrrnrK cop6euuep HoHHrnop
(prou,qejlrurlupHlIHnap) aAbIHbI aJIMbIIUIap. OHlap Karl,toHlIrnop, je'uu
Karr4oHrrapbr gojuruo 6uraunap Bo aHHoHHTJrop, jo'Hr..r rvrahnynyH aHr.roHJrapbr

uno gejuruo 6ulonlop oJrMarura uxu jepe ajpunrrpnap. Eyulapna jauaursr,
araQorep xaccoJrr, - au$onnrnap - heur KarHoH sa hov Aa aHHoHy Aejraulrrax
ra6un rajj orra rro MirJrHK HoHr,rrnop Aa Ma'JryMAyp.

I4ouumopo hep uejaoH oBBoJr rvtyxrelu$ MapKarrbr cr,rHTerr4K

[orpaHJrap, haN,l,iuuHH nepMyrur, cynQoreuyp ao 6arura Miuu]anap aHA

eAHnHp. Karzosuuap KareropujactrHa AaxHJr oJraH rcrpaHJrapbrH
repru6uugo -SO3H, -COOH, - OH so c. aKrHB r4oHoKeH rpyrrrapbt BapAbrp.
Ey rpynnap KarHoHHr nonr{MepJrapr,tHaH acacbr ulo uehroM aJraroAa ony6 ra
januur rr.ryrahapprax KarHoH uy6a4ulecuHa MzrJrHK, oHyH rapKu6uua gaxnn
oraH hugporeu LroHnapbgbrp. Karuou uy6agulecu pearcujacrrHu
arxaFbrAaKbl cxeM Y3po TacoBBYp eTMoK onap:

RH+Me-* Rtr,te+H.

6ypala R - ropxu6prHAo aKrr.rB rpyfly oJraH r'rypoxre6 y3BH paAr.rKal; Me* -

Ay3yH Karr4oHyAyp.
Hou r,ry6aauJrocu peaxcujacu AsHopAHp. Eyna nepa Ao KarHoHHrAoH

ryptuy KeqHpAHK,qa yAynMyu Me* raruosJrapbr cbrxblt,tfltrpu6 qbrxapbrJrbrp,

oHnap H* lroulaplr HJro aBo3 onyHypJrap.
"Fl-raruosuruH" r,rJrKltH pexenepacujacrr aflrarbrAaKbr cxeM yspo

KCAI'P:

RMe*H. -+ RH+Me.
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AunoH vy6aguteeAntll4 rorpaHJlapAa aKrHB Ipy[nap -NH 3, :NH, :N-
sNp. Eynnap cyjy ra6y;i ersuxla NH.,OIf, - NI{rOH ,:NHOH -a qeBpllnapaK

e3nopr,rHr.IH hu;lporcra,q HoIInapblHbI l,ryxronuQ aHHoHJIap ule n'ty6agqJioqa

oJrcyHnap. ,[euoru, aHHoH l,ly6agnlocltHu atrraF[,IAaKbl cxeM y:po rocaBBYp

eTMOK orlap:

R.OH+Afe+ RAn+OH*

6ypaaa An' - uyaYH aHl{oHYAYP.

Anuonuru pexenepacltja el'MoK Y'IYH oll,qaH tarIeBH voh-rryny

KeqHpHpJIOp, MacarloH,

RA.n+OH?::---+. ROH+An-

fejpu-ysnu Ma.tulanoplalt sec$u aHaJIIiI3HHAo re3-re3 lzoH r',ry6agNle-

eul\ilA xpor'aarorpaQuja ror6ral eAHnHp. feja eraujraMl'I3 KllMLt, cu2n, co2t,
apceH, cru6nyu, ra-naj 6npnetrtMarlopHHzH xpoMa'rol-pa$ax ra jnunuta AlrO,
lrJra AonAypyJtMyur KonoHKiua KaT'hoH r'ny6zrgulocn KeAI.Ip. cop6eHr
MarcaAHna rer6ur eAI4JIaH cop6caja oJIyHMyIU "alyuuuat I4na alyMHHI4yM

9KCHAHHT4H rapbllrrblrbl" HarpuyM aJIYMHHaT NaAlO, I'toJIeKynyHAaH n6aper
olan Na Karr4oHl4r aAnaHblp. Na- - uouy 6aurra KarlloHnap I4Jro oBo3 oJIMar

ra6urrajj eru no MzuIt{K.qrP :

2[(Al,Or)m Alo;] Nan + gr2+ € ;1nt,o3)m .Alorl, cu2* +2Nat

Ieja erMoK Jra3brMAbrp Kil, a"tyMHHHyMyH ailyMtzHar oKcHAH

ro6arocHuAan I u HNOj r"lehlyrly Ker{HpcaK auraFbIAaKbI peaxcuja KeAHp:

3(ALO3)m.AIOJNa.+2HNQ a-2 lAlrO,)rn .AlO.l NaOi +Na* +NOJ+HzO

Ey sauau aJryMr4Hr4)M oKcHAH 6aurra aHr4orrJrapra r',ry6a4unoja ra6r,rn

NO-j uouyHa MzrJrHK onAyFyHAaH, KarHoHHrAoH aHHoHr{Ta qeBpHJrHp:

3[(Alro,)m .AlO.] NaO-, +PO3i52 [(Al,O,)m .A1Ol-l PO3-4+3NO*i

KaruoH vry6agnlacu npocecu KarlroH.rapbr rajuu erMoKAo ncrn$ago
onyHMarAaH onaBa 6y na ja 6arura ar{I.IoHrapr,rH 'ro'juuuu4a MaHequJu.rK

repaAaH KarHoHJrapbrH qblxapbtrtMacbl yrryH !o vyna$Qorrajjorna ro16nr
earanup. Ey 3aMaH auanv3 o,'r1,112n ruohryn KarnoHr,rr AonAypynNryru
KonoHKaAaH Kequphrr4p Bo cy une jyjynyp. Mehnyrga oJraH KaruoHnap
KarrroHrrr repe$uugeu cop6cuja oJIyHyp, aHHoHnap raca l,tynaSar cap6acr
rypuy IIoKJIIIHAo r'aohlyla Ker]upIop Ba aHaIIH3 onyHyplap. Era.{a Ao
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Karr4oHJlapa MaHeqHnHK TepaAoH aHnolrJraplr (uacalau, pO3-4, S2O2-o ro c.)
uahlyryau rrbtxaprMar MyMKyHAyp. Eyuyu y,ryH xarronrrAa cop6ctaja
onyHMytu KarrroHJrapb, (9II. cy Hrro jyayrsau coHpa) hop haHcu 6rp rypruy
BACHTACKIJIA, MOCOJIAHT HCI UNA I{bIXAPIbIIAAH COHPA AJIbIHMbIIU XJIOPHA-
rrapAoH u6aper uehnynaa KarnoHrraphr rojrau eaupnap.

tlenaypyrry xpoMarorpaQuja. gexaypylry *poraro.paer.rj ausr I 94 g-,,rr.r

Hnro coBer uullrMJrapu <D.H.l-anon sa T.E.Ianou raxlnQ erMllrxJrop. Eynyu
ocacbtHbr rrorHH ham olan 6uplouruolapr4H apAbrr{Ern geKMA np}lHcr.rnr4
ronlKr4Jr e4up. Ey Qopua raMqrbr aHaJrH3HHAo HoHnapbrH Kacpu 

"oirurugaKcH r4ur nctuQaaa enHJIM r{rrrAr,Ip.
fejg er4HjuMu3 MeToAAa aHarv3 onyHaH lrehrryn "qau6rjsr,,rrr,' (Moca-

:rou, Al,Or) Hna rapbtrurbrpblnMbuu ne ja ouyu uah"ny.rryua hon4ypy,ruyru hap
hancu 6np layeaQur qoKlypf'ry Hrro AorrAypyJrMyrx KoJroHKaAaH Ker{Hprzrgp.
Ey :auan HoH.rap, harrn oltrlaHblH aprMa apAbrr{branbrFbr HJro oMaJro KoJrMurxqaruH henr olas 6uplaruualap [raK;rrrHAo rreKypnop. Bnpunr,rH Hes6a.qe
(rolouxaurru jyxaprrcusaa) aaha qarr.rH halr olan, Coupa Huc6areH hern
onau 6uplarrMonop oMoJro KoJrr,rpJrop. oxep 6y 6npleruuelap rrayxralu+
poHKnl4.qHpnopco, oH,qa xpoMarorpaMMa raMaMala jyxaprrAa xocroprzraHr4H
oxrxapbr onaqarubrp. Eena KU, 6up Heqo AaMqrbr KI vehrry.rry HJrO
honqypynr'ayru, Al2Oj AonAypyJrMyur Pb2* Bo Hg2*-Aau n6apor r"rah-nyn
KeqHpcoK' oHAa tuIbIHMbIIrI xpoMaTorpaMMaHbIH L4KW 3oHaCbI onaqarAbtp:
jyx.apsr-mpMbr3br-HapbrHrrbr paHKrrra (HgIr) Bo arrraFbr - capbr peura (pbir)
6ojaua,,largup.

flalrajrruu xpoMarorpasnja. her.r onan MaMaHHH 6up-6npu une
rapuruuajau uxu homeAHqu apacbru4a naj-rraHMacbrHa ecacranrrp. oxep
6porrlyH (Brr) cyny ruohnyny rane x"rropoSoprray CHCI., rapuurgtrpcar, oHla
6por"r 

- 
x.nopoQpo,\aga cyja nac6eran Aaha jaxruu hann onyHAyFyHAaH

xnopoQopru ra6arocuuo Ker{or{oK ne 6ynyn HornrtracuHAa ra6era ,nrlncrm
HapbrHr{br paHKa 6ojauavlarqurp. MehnynyH cy huccecu wca oBBonKuHa
Huc6a'ran Aaha a.rlrr oJra\ra[ no uehajor, eJra rapa3.rrbnlrr narujjoru japaua,rar
Kh, y3Br,r he;uegnqugo onaH 6por'ryu rarbrJrbrr,r,rH (C") cy ea:acuua (C") onaH
uuc6aru ca6vr xar'lujjero - D -ja 6epa6ep o.raqarAbrp; D- najnaHr,,ra oMcarrbl
aAraHbrp. Ilajlauua raHyHy arrarbrAaKbr rycrypna Hc|tage orryHyp:

ColC.:D

Jyxaptrga rejl onyrraH ercrpaxcnja oJryHMa rpocecH, Aaha qoFpy.r,
Mo'JIyM harre,4u,{Lue harur orMy[.r MaLqaHraH uah-ryn4an 6aurra honnelraorq
re6orocrse r{rrxapbuMacbr rrpoceca aHaJIH3Aa .uaha re:-re: rer6ur elLllrrip.
Er<crparqaja oJryHMarJra hem oJraH MaruloHn rarurrarxAupMar MyMKyH onyp
eo 6erarilxJro oHyH BapnbrFbrHbr cy6yr egaH poHKu KyrrJraHAHpHp xu, 6y g'a
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yjryn pearcujanu Aaha hoccac eAHp. Eo'saH excrparcuja.{aH HoHrrapbr 6up-
6upungoH ajupuar yvyH rar6ur e\unvp.

Korouxaga najnajrrvu xpoMororpaMMaHbr alMar yqyH, oHa HHepr
"gaurujsr.,lrr" Ma/Wo, 6yuyH Aa ycryHAaH 6y Ba ja 6arura hemrequ.eH
("hepaxar eruajoH horleguuu") anara eAHnHp. Kononxaja ajpulauar
MaJI,[aH]tH eJIo hoffteAU.,Il.IAaru ("hoporar eAaH horJreAu,{H") ruahnyly
reKynyp xu, 6y "hepaxar erruajaH harue,ququ" HJro rapbuxMacbrH. Onalrajjar
Baxrbr qaurujrr,,ruuuH MocaManapnHAa apacbl KocHnMaAaH haln oraH
r'aalaour,ru hop krKu hornern.ru apacblHAa najrauuacu Ke.[Hp. llajlaur,aa
aMciurbl 6ejyx oJIaH MaMo (aaha .uonpycy, hepoxar egau honrteAilqrue
6aruralapnrHa nuc6arau qaha jaxuru haru oran) D-nnu rujuern KHqHK oraH
yallnajo nuc6areu, Iaha 6ejyr cyp'erna KorroHKa 6ojy auraFbr Ayuryp.
HarudeAe aH'atrv3 oJIyHaH rapblrxrlFbrH KoMrroHeHrJrapHHlrH caho.,ra 6^p-
6raprangoH QeprnonaH 3oHalapbrH xpoMarorpaMMacbr nfibrHbrp.

flajlajrr.,ru xpoMaror-pa$ujaua gausrjsr,uu MorcoAuno rapxu6nrqe
MLIHepa[ Ma.UAoJIap omtaajan KaFbI3 Y3apllHAo xporr.rarorpa$uja cy3Kor{
KaFbr3brHbrH 3oraFbl ae ja naporu ge rer6ur eAlrnup.

KarHs y3opHHAa xpoMarorpaQujauu arapMar yqyH Karbr3brH 3oJraFbt

y3apnHa 6up Aauuu cy r',rah.uyny rojy6 crraar uyuacr,rHrlH Hrtopr4cuHAo onaH
rapMatAaH acHp Bo KaFbI3bIH 6up 1",ryuy y5u homte4nqlH, MocereH, 6yru:r
crrlrprn Hr{opucr4Ho caJlbrpnap, hameAuqr.r Karbr3a honapar jyxaplrja ruurxbrp,
a*urt3 oJryHaH rapburlbrlrbrH hep 6up KoMrroHeHrH Ao MyxronuQ cyp'orao
heuun r4cruraMorAo haparar enup. Enp N{yIuIorAoH coHpa Karbr3br rypyAyp
Ea ra jun onyHaH HoH IIJIa vyxranuQ poHKJrH 6upnaruuo,rop BepMaK

ra6ruujjerraue MuuIlrK oJIaH uyra$nr peaKeHr Bacr,rrocnJro ajAsru-
nalxAbrpbrpnap.

Xpor',rarorpaQur aualu: r',teroqy 6lrp qox mjuaun xycycNjjarnopa
MaJrHKAr.{p. Ey rraerog rar6ur eAHnAHK.qa HoHnapbrH ajpruruacu a,&araH aHirrru3

oJryHaH rraehnyry roroHraja reKMeK Ba oHy jyrr,rarna orrAa e.qHnr{p, Ajpu-ajpH
HoHJrapbr ro jnu erMaK y'{yH 6a':os oHJrapbrH xycycu poHKJropHH.qaH

racru$aAe eAHJIMoAHKAa peaKeH'rJlopun rer6ur ernJrMac[He ehrnja,a firJrMb]p.
Tejuu oJryHaH Honrrap paHKcH3 oJr,qyrAa Ba xpoMarorpaMMaHH hep haucu
6rlp peaxeur Hno ajAnunarrrlupAbrrra, 6up uejnl, herra 6up Heqo r4oHyH

raJuuuue ce6e6 onyp.
fapsurumapuu xpovrarorpa$ux MeroMa ajpruruacuuuu eJrMr,r Bo

rexHr,rKaAa 6ejyx ehouujjeru BapAbrp. O, .rox uypexra6 raprra6o Ma.rrHK y3Bt4

6HpreurualopHH, MocaJIoH, BHTaMuH, hapuoH, auru6uorraKJrop Ba Ma,r{ oHHH
rapxu6uHqe no ja rypynyuryHAa uyara QapruH 6y na ja 6aura cop6eHrlap
BacrirecuJro oHrIapbIH cop6cnja onyHMar ra6r.rnujjomopraHuH y3o rrbrxapbrr-

MacH fryH HMKaH japaarrp. Eyua xepe go ajrrpr'rar MyMKyH onr,aajan ra ja
qox r{orHH ajpunau rapbrrrrbrrurapa xpoMarorpaQrax MeroAJra ajpulr',ra ror6ur
eAunup.
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oHy aa rejA errrlar aa3bIMAbIp KH, MaAqorlop xpoMarorpa$ux jolna
ajpsrnqutrga rrzrrajoru gajHUJaKnlaja yrpaMblp Ba 6aruraHrrlq lapbllublrAa
haucu ruaxurAaAupca, eJIo .[o ajpgntrpaap; 5y, xYcyclrJlo 6norur',tjaru
roArurarnapaa ohor'rrajj euurHp.

$ 11. Excrpaxcuja Ma.q.qarloprH ajpbIJIMacbI MeroAyA)'p

Asalurur Ba Qrasuxu-rr.tuja.ua r"lyxronuQ Ma.qAonapxH, xYcycHJIa

xaccaJlopH 6up-6upuua jaxuu oJIaH efleMeHTnopnH ajprurr'lacu f{YH eKC-

rparcujalaH KeHgtu ncruQaAe ellrp. Exc'rpaxcuja heri.l uacQn se hel*a Ae

Mr4rAapH aH:IrII{3Aa (aaha Te3-Te3 MHrAapH aH:IJIH3Aa) rarSltr eAHnI'Ip.

Ercrpaxcaja ulpaxre6 Qn:uxa-xurajaeN rlpocecAHp. Cala halaa
HHAL{Br.IAyiIJI Mar.qa (ueceneH, Brr) 6up-6upHHe rapuururajan vKvI r'raje

apacblHAa najnaurrp (cy Bo xnopoQopu). Marutauun 6up-6upuua
ripsruruajaH nra uajenap (r.rxa QaraAa) apacblH.[a najnauvitcut, najnaHr'la

raHyHyHa ra6egup. Cage ha.l1.(a 6y rauyH pgja36 olapa1 auaFbl,LlttKbl AYcrypJIa

uQaaa onyHyp:
C"/C":D

Eypaaa D - najlaHrua oMcanrlAblp.
Cy no y:nu halneAnqlH Hna xnujana 6upnorut*,to oMono Kol"HpMoJaH

HHAr4BHAyar N{aruaHHH (Brr) ercrpaKcujacbt raMH3 QI4:urua hanaurp. Ban-

AepBaJIC TBBaCHHLIH TO'CApH LIna aJlaloaap onapal KYTJIAHHH KeqHpHJI-

MocLrAHp. Bepn-uvuur calo halAa D naj"rraur'la aMciulbl cy Ba Y3IJH tfa:alap
apacblHAa ToIIJIaHMbIIII Ma.qAOnopI,IH faTbIJIsIFbIHbIH AHI{aMI{K Tapa3nbl[

ca6uruupru mjlloruHe yjryH ronup.

Br,(HrO) It' Br,(CFICl,)

!!tt =K.,:D
lBrr)tr.,,t

klnlout halAa, rapa3blJlbtr japanan 3aMaH Bo Y'{YHIIY KoMuoHeHrl'Itl
(6ypoaa Brr) cy Bo y3Bu Qa:aaa ropxn6u ejHIa onayraa (aaha aoryrycy, hop
vKA hoflreAaql.r !{JIo haru onaH Martqo apacblH,qa rNltjanu 6rrp,laulua
reruagnxgo), najrauua raHyHy 6era uQiuro onyHzr 6uttap: ca6rlr reM-

fieparypAa yqyHqy KoMnoHeHTHrr rarbr-rrbrrbrHbrH nr.rc6oru hop uru ratla3],lrlblr

Qaracsttqa ca6ur raurajjat orty6 uaJUaHLIH ra-l-bublrtlHAaLl agrtrlsi gejun.

Iarcun raupy6o 3aMaHbr, 6np rajaa onapar, honl olt*tyur Ma,ry(oHI4H ja 6up, ja

la VKV rraaje nlO IapIIIbInbIrJtbI 'IO'cHpH OMO1O KOJIIIp. Eyngarr OJIaBO, iIAATAH

rcnltjeeu aHaJIH3Ao ca,[o Mallq,anopne Aejlu, ruyperuo6 KoM['rIeKC 6rapnaur-

MonapJlo Htu arlapbulup. EyHa Kepa Ao KoM[.[eKCrIopnn hau cyly, halul Aa
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Y3BH sa3aAa TOpKH6JTApHHH HO3Apo aJrMar na3brMr{brp. Ey earraan najlauua
sMcirrrbrHbrH BO Tapa3Jrbrt ca6urunun heca6nauru"ur rypo*r.e6nerurp. "

Eneueur,rap,H, xycycr4Jra y3Br,{ peaKeHl)ropAo KoMnJreKcJrap [raKJrr,rHAoexcrparcaja_ joly Hrro ajprurrrra-rrapirnAa, 
, ,yhrrrn pH_rr 6b3yr ,","rpxectopap. 

_ 
Ey MrrcarrbrH Kropr4[Macu K]reaj^org,p. ir* peaKeHr orraH

AI.'IrH3oH 20-aeH jyxapu KaraoHJrap HJro AaBaMJrbr KoM[J]eKc 6aplor.lrraolap
::glop,-+H', He',.Hg':.,pbrr, pt,,, Au,,,,6..ri [;iri--I;iii-s;]i'zni;:6;,r;c;;liPb", Ni", Mn,,, Ti' Bo c. r,.ryhNrnn pH_Hu roH3HM erMoKJro, 6yeneMeHTJrOplrH AHTH3'HarJrapbrHbr ajrrprr,rar oJrap..Eeloruxno, pH=l onayraaeKcrpaKeHr CClo-Aau ncru$ago erMoKno Ag', Hg,,, Rd,,, 4,,ni ]lTrr
'[r'lrH3oHarJlaDbrH cvny ruahrrynga rajrMbur orun 6aru.u- Inilr, sn,,, zr,i, Cdr,,cor, Ni,,, [,b", Feir,"M;ii-Tii--;;;:-;;r,30Harnap.lan ajupuar MyMKyHnyp,
aaha coupa jerru.rlau uyhnruu pH-uu aejraru4rzpr,,ror,ro, 6aurra Ahr,3oHarJrapbrHes6e 

-H,;ro 
ei<crparcuja erMaK oJrap.

Myacup aHa.[r.rrt{K xurr.ljaaa excrpaxcaja fl_pocecr4 r,.ryhyv pon ojnajup.O, ruyxraluQ uarco,4nep.y.{yH acraeaAo or,yro 6anop: 
I I

I ) pearcajzurapuu heccacr"r.uiu", aa ieqnorurrj rn, aprbrpMarAa;

3 l :l^:": "-epr, 
u ajprrnMacbr tso,, u:rop,, n n .uri,"u_A'uipbrrrMac brH,a;J) KoMn.'reKc 6,pnouruoJrop,H qananrirr:nsrr ca6r.rrnopuuu' ejpoHa,-

MOCHHAO;

4) uameurauu rraohryrga*r neslrjj oTHHHH ej peuram.rocuuga (r"rahlynga
oJIaH eJleMeuurn harr<;rt [oKHJIAo uurrupar< erMocHHI,rH HoH Bo ja r'roner.yrynTU,,L'HL.H rEJrrU; ,,OJIHMCP HOH 

'E IA MONEKYNJIAP IXOKJIHHJIO MOBI+IYAoJIMacblHbrH rrlyajjarrneurAuplurnaocr.rugo, KoJlJroH.q hracceuurcrrepuu aMoJra
KOJTMOCHH r,rH rrlyejj ari eAr4nMocHHAe no c. ).

^..- ^IT"*axcujaHuu 
aHiInI4rHK xar*ljaaa racrueaAo oJryHMac'rHa 21aup gahaoHp cbrpa ror6rrr cahoropnuu xecripuax oJrap, JTaKHH OHrapbrH harvrsrcr,r

::acoH MHrAaph aHrrnrd3 MeroAyHa aHA orrAyrrrapbrrrAaH 6i a"p.rr*auOaxbrnMbrpnap.

MOCOJI O-A OP B O CYAJIJIAP
1. 200 i4n-ua /,,2 e lrudporceu_xttopud otaH HCt ttalutyttynyu

Ho p,ucuutbt z t tu til he c a6_naM cut bt.
9tae06: =0,3 u.

2. 300 .wr-da -5,8B e. [{25C4 otau cytt(tam mypu,tycy uofutynyuyx
Ho p Jyt ut o a u ottj ays z a m but u e u H. u he c a6tau at ut.9laea6: -0,4 n; = 0,2 A4.

3. 0,092 u. IiOH uahrysnyuyu 200 .utt_da Heqa zpan KOH eap?9laea6: = 1,032 z.
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4. 200 rvr 0,5 H ntahtyJt hasoquru,vraz yqyH Heqa zpaw ZnSO, 7H2O

mato6 onyuyp?
Waaa6: =14,38 z.

5. 5n 2u. H2SO4 ualmyty hasotptruuaz yqyH xycycu qaKucu 1,46 e/cn
oJtaH mypruydan hauctt harur KomyplilaK tasomdoLp?

rtlaeu6: =600 ut.

6. 250 rtJt 0,35 ru ualutyly hast'tptrunuz 'i:)qyH c)' ufia
dypytnrudotprfiaera, oxyu 2 u. nalutyttr-udau uerta .tttJt Komypttarc tosuadup?

\taea6: =43,75 ut.

7.1 n dojuyLu ualutyttda (omaz metwnepamypyuda) 2 z' CaSOu dysy

eapdoLp. Ouyu uoajap 6a Hop.uut zambtJtbtzJtap* Heqoja 6apa6a[rdup?
tiaea6: =0,015 u; = 0.03 u.

8. Oxap SO2-ruowrupbtH zambrtbLaot 0,2 z-uou/trc 6apabap ofiapca, I Jt

uafurynda Heqa ?paJv -uoru SO2-aeapdory?
({aea6: 

=19,2 z-
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III OOCI,IJI

EIPI,IHqIU TPYII KATI4OH JIAPbI

Boc{:ra aH'ail,3v* ocac aurajulrJrapbrHbr Ha3opAoH Keqap.[uKIIaH Bo
MHKPOMCTO]IYH HIIIJIOMO TCXHLIKACbI HJIO TAHbIIU OJI,qYUAH COHPA, AJPrr-AJPrr

ryyn KaTHOHnapbrHbrH aHirJrH3 KelHrxH Bo xapaKrep peaxcujalaprrnrrH
oJpoHr'rnMocr4Ho KeqMoK onap- Eypa qaxun onaH MarepHalnapbr faBpaMar
yryH nec$H aHiurrr3 uo:aprajjocuHuH ocacJrapuurr 6u-rlrax eiolu6aap. Ey
Qocuale Aaha -MyhyNi Ho3apa MocaJraJrap cbrpacbrHa Aaxvr oru, 

"rrj"r,rapa3Jlhrr ae uah.nymrap ne:opujjocu harAa enu ejpeuralrap.

HO3OPI4 OCACJIAP

$ 12. Kyrneiropr.rH ro'clrplr raHyHy

Auanurnr xunjaraxu pearcr,rjalapbrH aKcopujjoru leuapaup, je'rru
ejH^u sauaHga yrKLt 6np-6upuno aKC rzcry.aM"ra" *"1,p. Eyua ,r"-, Bd* se
Znznuyrt rojnu oryur,naci, sa ajpu:rvacbr y,iyH HruraAuroH pearcujalapu
Ja3Mar oJrap:

2Ba2* +Gr,or; +uro ?+ 2BaCrO n *2H*

Zn2* +rI, g;---+ zns J+2H.

Eere teuluK;ropno 6epa6apnrar Hmapacr,rHu AoHMo Hrrapocu (== )
aBo3 eAHp. Ejuu uaxrla 6aru BepoH raxra pearcujaHbrH coJr,qaH cafa AoFpy Ay3
(-+), caraau cona (+-) KeArrrrrHHH r{co Ae,oFr pearcraja aAJraHAbrpMar ro6yn
eAuJrMHrrrAHp.

Y_uyr,rH rraurja KypcyHAaH Mo'JryMAyp Kr.r, AeHop peaxcr.rjanap vreh.nynAa
Hcrap 6aunaHrbl,,r, Hcropca go peaxcujaAa aMono KoJroH uarvterapun- ha-
MbICbr r4rrrrlrpaK erMaKJIO, ruujoan rapaurbrFbrH japanuacuua rcorupn6
qblxapbrp.

Kraujonr'r rapa3JrbrrbrH japaHrvracuHa ca6o6, peaxcujaja Aaxun ojraH
MiUIJ{OJrApH}l t:lrbrJrbtr-JrapbrHbtH aojururr,locu HUt HqlocHHl_ta vej;laua Ltbtxail Ay3
Ba rapcHHo pearcrajanapbrH cyp'orHnuu 6epa60pnoll]Mocr.rAr,rp. Kuujonn pi-
axcujanun cyp'aru aahuli 3aMaH ap3r4HAo peixcujaja auim orraH NraA-
AoJr apu H rarsrJrbr r_uapbrHbr r{brH goj aruuocu r,uro erqyryp.

Ma,uar'r Kr.r, Hou rJa MoJreKyrrJrap apacornga rnujann raptublnbrrrlbr
ra'cHp oHnapbrH 'fonyruMacbr HorHqacHH.qU 

^6aa 
Bepup ,u 6y ,u ra.qop 'r'e3-

re3 onapca, ejnn tuapaarAa pearcujanun cyp'arra ;ro 6up o roAop qox
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onardarAbrp. Ehrraual KH, MoJreKyJr Bo HoHnapbIH KepYIrrMonapI,I Ha roAop re3

Ba qox oJrapca, rnlohlyl4a oHJIapbIH hep 6upraHuH rarbIJIbIFbl ua 6up o raAop
qox oraqarAup. Eele racaBBYp eAoK KH, t',leh.nyl,ua asHaH pearcuja KeAHp:

A+B<-+C+D

Eypaaa A, B. C na D - peaxcaja rapbllublrblHAa oJIaH rtayxrannQ

IvlanlAJrOpAHp.

.t[y:yna peaxcujaurrH cyp'aru A sa B MaJtrqoJIopr{H}IH rarbIJIbIFbI raJro

rvln-auacn64up. Ia\n,a caxJlaMar JIa3bIMAbIp xn, peaxcujaja ra'cup KecrapoH
Bts aMona KoJIolt MaAAanapI'IH rarblJlblrnapltsrtu nol/Jl rano r'rQa.ue onyHMacbl

ra6yrr onyuy6 Bo r"ryna$rar onapar MarrorapuH Qoprnlynacur KBaApar

Me'ropu3a HqopI4cHHAa KecrapHJIHp. ,[y: xeaen peaxcljzt yuyn jaaa 6uaapux:

V,:K,[A][B] (l)

Eypaaa V, ay:yua KeAoH pearcujaurtH cYp'arH, Kr nca uyreuacu6lur
oMczlnbr ony6, peaxcuja cyp'eruuus cafuru a.uraHblp'

Orop [A] so [B] -Huu najuarldHuH 1 uonh-e 6opa6apnrlju ra6yn

eAHnca' oHAa 
v'=Kr

.ll,eualu, pearcujaurtH cyp'er ca6wtu BepHnMuIil uopaHrAo KeAoH

pearcujanuu o cyp'orl,IHa qejunup KU, oHAa HIIrrHpaK eAoH hap 6np
MaAqaHLrH rarbrJIbIFbI I r"rodn-e 6apa6ap oncyH (ne ja oHJIapbIH hacunnopn

sahHAe 6apa6ap oncyu).
EjHra rana rapcuHa peaKcLIjaHbIH cYp'orHHL (Vr) yuyu Aa ja3a 6rlapnr:

v2=K2[c][D]. (2)

Peancr.rja KerAHKqo, A so B Mall,r,enopllHuH rarbublFrl a3aflblp, C so D
Ma,u.qonaphHuH rarblrlblFbt Hca aprblp.. fieuonu, lye pearcr'rjaHblH cYp'oru Baxr

KeqAUK(ra a3anaqar, ropcHHo peaxcajaustn cyp'eru uco cutQupgan 6arulaja-
pzu apra\rar. Hahajar, hep raxra cYp'ar 6epa6ap orlaqaf.

lapurrurumbt ra'cllpAo onaH Malu(onop cl4creMunun 6y ne:ujjern, ja'uu

ly3yHo Bo 'rcpcuHo peaxcrajanap apacbIHAaKbI cYp'arr'lH 6wp-6upnua 6apa6ep-

lnjr,r ruvrjeBl4 rapa3nbtr a,qJIaHbIp.

Klrr"rjenu rapaulblr rar'aaHu.hep 6r'Ip r'aaggauuu (A, B, C se D) nahua

3aMaHAa Heqo MoneKyJIy peaKcHJaJa KHpMlIIlca, aKc HCTHTaMoTAJIA KeAOH

peaxcujauuH HorI,IqIocnHAa Ao 6rap o raAap MoneKyn aMaJIa KonHp. [euaau,
iaparnur japanauqa pearct.tja rapbIIIIblFbIHAa oJIaH MaAAOnopLIH haustcusr,tn

rairmuru Aojr,ru6nMaMr.ru raJrblp, Ey taruaH 6ene racessyp japauup Kr.r,

pearcnja Kyja qajaHuurrrrup; Sarruru oJlapar I4ca hep vKH peaxcuja
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haunrue Ke.u,Hp, naKHH 6yHnapaau 6upu o 6upunuu uerlruecuuu joxa
qbrxapbrp.

Eerorux.ro, xnujoru rapa3Jrbrr rraFehoppr,rr Bo ja AH.aMHK
rapa3nbrrAblp. JyxapHaa repayjyrr,ry3 KHMr{, rapa3nbrr' 3aMaHbr vr:vr (1) no
(2) rauluruaprzHAaH V, ne Vr-uNH rujuer.uapzHa jepuHo jascar, a.lrapbrr:

K,[Al[B]:K, [C] [D].

farrurrmap'u rurjuaruun roHnujnn 6rp hnccocuna, ca6nr
reur,rjjernop K, no K,-un nca o 6upll hraccajo revupier, aJrapbrr:

Kt tcltDl
K2 lAllBl

hop vtKr4 ca6urus 6rlp-6upuua oJraH
re,\arajjergup. EyHy K rale uQaae ercoK,

Huc6oru Kr/K, ca6ur

(3)

Eyua 6au:ap A+B+E <2 c+n pearcnjaHrrH rapa3,rbrFbr o Baxr arrbrHap
rcu, peaxcnjaja xnpuuru oJraH Malrr(onopuH r-arbrJrbrFbr

tcltDl
---= 

K

tAllBl

tcltDl--= K

lAltBllql

6opa6aplujr.rHlr eAoMHtx oJrcyH.
Oxep B Bo E-uuH ejun Mar,(o onAyryHy ra6yn ercoK, oHAa

KocroprarroH 6opa6oplrax arxaFbrAaKbt KHMn onap :

A+2BeJC+O

tcltpl _ r
[A]lBl' 

-

Yr'aplu ha'rla rrA*nB<-2 pC+qD pcarcu.jacu yuyn (6ypaaa m, n, q
Bo p yjryH oJrapar crexr4.Merpr.rK ar"a,iuplutp rupu-o,.urn 6aunaHua
rxoprr,r auarbr.qaKbr 6epa6apnnx y:pa re jun eAr4JrHp:
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[c]'lDl'
lAl'lBl'

(4)

a

(4) -qry roHrIHK aH MyhyM I(HMja raHyHnapbIHAaH 6upuHuH, r'aeh:

K\T,rronopHH ro'cr4pu mHyHyHyH prajaru uQauecrz oly6, 6eno uaah egulr,rp:

rapa3rbrr halrruAa peaxcuja,ua zutbIHMbItrl Mal,qanapHH rarblllbIl-napblHbIH

BypMa haculurlran, pearcrajaga KerypyrMYut Ma.uJta rarbulblrJlapbl BypMa

hacull.rHo onaH uuc6aru houurt reMrleparypAa ca6ur raruujjer o:ry6,
rapa3Jlblr ca6urH aAJIaHbIp. Ey :auan hap 6rap Ma,[I,rlaHuH rarblJlblFbl, oHa

yjryH crexnoMerpHK aMcarla 6apa6ap gope',Ioj a jyxcengunruoJll{Aup.

fejA: Aaha llornr heca6lalranap y.ryH KftnonopuH ro'cnprt ratryHyH

6opa6opnujuHr.r tarblrbrr Hno Aejun, aKThBJn4K rna ra{rato e'rMoK ra3btMltrp, 6yuy la
zu1Mar yqyH Naor/n eo ja rpau-uoH ruoKnuHllo nSalo olyHaH tarburblFbr "aKTHBnHK

avca;r rr " aluaHau yj ryH ovca,l,'tapa BypM ar rta3blMl.tblp.

Tapasnrrr ca6nruHuu (K) QHsIarIl Me'Hacbl oHAaH ajauH onyp KH, o,

K,/K,-a 6apa6epanp, Aaha Aorpycy, ejnu rarblnblrAa (r,lah: I ' r'aon/,r-o

6apa6ep) Bo ejnz reMneparypAa Ay: I4crHraMorAa KeAaH pearcujaHrtu
cyp'orr.r ropc peaKcujauuu cYp'arI4HAoH ssqs gaQo qox-flyryHy Kecrap]Ip.
Oxop K raurnjjaraHuu rujvorn rahu4goH Kt'lql{Krnpco, 6y oHy KocrapHp K}4,

rapc pearcraja 6ejyr cyp'orno KeAHp. Orcap rapa3rlbll' ca6urq K qox

6ejyraypca, 6y, o AeMoKAI4p KLI, AY3YHa pear<cuja axblpa ruuu xer4uju
harl1a, rapc]IHo peaxcaja AeMoK oJlap KH, KerMI'lp. Eaurra ce3na AecoK, 6ero
hanAa rapa3Jlblr cara AoFpy jenaluurnrnp. K-HuH rujuoru tlox KHvIlK

onAyrAa ropcuHo peaxcujauuH KerMocl4 YcTYHJIYK rollrKun erqujnngeu,
rapa3nblr cona IIoFpy jeHonuuur4rap. Hahajer, K-Hrts rrjuoru sahu.qo jaxrru-

Jlbrpca, oHAa peaKcnja npaxruxy oIIapaI AeHopALIp. Bena hanAa rapa3nblFblH

japaHuacst pearcuja1a HIUTHpaK eAOH AopA KoMnoHeHrHn haurtcunstH
jyicar rarburbrFbtHAa MyMKyHAyp: 6yunap.uan heu 6r,rpncra rNQajor raAap raM
.reupuluaja yrpaMajaqarAblp. Atrrarlua xocrepulgnjl'I KI'IMH, cHcreMHH

,upirror. 
- 

nairajJeru jaluus K-nlrn rujuerunqaH acbrrrbr oruajrr6, ejuu
3aMaH.[a peaxcnjaja KHpaH Ma,UAOIOpHH 6arutasmt',t tarbIJIbIFblHAaH .qa

acbrnbgtbrp. Oxcltua, rapa3nblr ca6utu oH.nitpAaH acblnbl Aejungap. Mehs 6y

Mo'HaAa K-rrstn rujueruHuu ca6urnuju 6aura gyruynManHAHp' Eelo ru, A ra
B MaA[OJIOpHH[1H raTblJ1blFbl HS\IO onypca oncyH, Tapa3nblr 3aMaHbl

Ic'lnlD]':ft Huc6art4 ca6vt reMfleparypAa ejuu rlUMaTa MailHK onaqlarAblp.

lA1"'lBf'
TerurneparypyH aprMacbr K rorraujjOruHI,IH rujuarnuan AojlruIMocuHa co6a6

ornrargo,p. 
- 

Eaurra ce3ro recaK, hep 6rp reMreparypa pearcnjaurtu
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rapa3Jrbrr ca6HrHHuH MyajjaH rajuo.l'l.ruo yjryu xenup. Eene rocaBByp eAoK
Kr.r, Tapa3JrErr japanaugaH corrpa

co+H2o -+ H, +CO,

pearcnjacuna 6arunaHrulr Mz,rr/loJropAeH 6Upu, MocoJroH, H2o 6yxapH oJraBo
CAUJIMHIIUI.HP (TA: TAPbITbIDIAPrIHrIH YMYMI4 hE"IC}IUAH AEi,U-N'AC' tuOPTH
r.uo). hovuH aHAa peaxcujanHu uohcyrrapbrHbrH H, no cor-ul.ru ur"ru
KaJrMacH ucrr.rraMaruna rorpy rapa3JrbrrbrH .uojnurnluocu KeAolroKJIHp. Ey
I4CTH|AMATTA PEATCUJA O BAXTA KHMH .qABAM EAOIIOKAHP KH, tH,] tCO,i/
[co][Hro] uuc6erH jeHugou hourzu peaxcrajaHrrn K ruparrrr. ca6urusuH
rujrraoruna 6apa6op oJrcyH. Tapa:lur rep.u MaaAou,,lx havrrcuuuu 6arirr.a
raTbrnbr tnapbr HAa iurbr HMaJrbrJIbrp.

Enolra ga peaxcuja vehcyllaprrHrrH 6upunraH, 4aha AoFpycy, H, na ja
CO, oraBo eA,JrMocr,r, MyBorrcrh oJrapar .qeHap peaxcujaHir, 

"yp;urrui"ycryHnyK BepolroKIr4p. Eelaluxle, pearcrajaja Aaxr,tJr oaau MaAqenapgH
6npunnu oJraBa eAlrJrMecu xuujenu rapasnuritiu AejauruocuHo ca6e6 olyp,
aaha ggrpycy, pear<cajaAa Hrxrr4paK eAaH ,rnluropr., hatrucrrssru rarsr_
nLIUIapbIHbIH AajrzurruMacl4 o BaxTa KlrMlr AaBaM eAHp Krr, 6y aartrro,rrup
jeuuaa:r KyrJranopuH ro'ctrpH raHyHyH ronlujnuu 

",uarr. oJrcyH.
EypaaaH r''ryhyu Horrrda qbrxapr{ar olrlp: AeHop p"u*"r.1-apAa Kery-

pyrrMyrx Marl,r{anop4ou 6upnuuu (uecelaH CO) uryuxyn ieaep Aaha ran qen_
PHJIN{OCI,IHI4 ONAA CTMAK Y.I\'H, OHYH qEBPUJIMOCHNO Cg6O6 OJIAH PEAKEHTHH(6y haraa peaKeHr Hzo-ayp) aprbrf'br r,no ro'cnp erMoK Jra3brMAbrp.

_ ,Muc-arl,: Taupy6a Kecropup rra, g50"C_te CO rnne HrO 6yxaptruuu
6apa6ap 6auuasrn.,l rarbrnbrrnapbrHla rapa3nbtr o Baxr uuraubrp Kr4, Aep.q
Matrr,oHHH hauuclrHrru farbrJrbrFbr 6apa6op oJrcyH. oxop co "u rrro
6yxapuHuu ra3 rapbrrxbrrnapbrHbrH 6aurnauruq iurrrrr,rrupo, 1 uol/n-o
6epa6opaupco, rapa3Jrbrr 3aMaHbr oHnapl,rH hap 6upuHaeu 0J uolh .-"p
so 0,5 uorh H. so CO, ouone KoJrHp. [errronra, pearcujausrH rapa3Jrbrr
ca6uru haltll.lu reMreparyp f{yH auaFbqaxu 6opa6oplHj}r ,.irp,

r=$|$=1
0,5 ,0,5

EyHy 6nnopor, hoMnH MaluonapraH coH rarbrJrbrrbrlrAa, CO se HrO_uyu
AnKOp 6aulllaurrr.,r rarbrrrbrrnapuuga japauaH rapa3JrbrFbr acaH heca6lauar
onap.

. I n,ron CO y.ryn 5 uo1 flQ KorypyrrMacu (ra: rapburrrrFbrHbrH yMyMu

Plyl I i--trpl ha*r y.ryu heca6rana 
-arapar. 

Co-u'u uorr Hrro qeBp,uMa
caJbrHbr x r{Jro KOCTOpAK.

Eeleruxlo, peaxcujaHuH raulujuHo ocacaH hop 6up ruoneryn co
1,u_yn 6up MoJreKyn HrO cep$ onyHyp ne hap 6r.rpnuaeu 6up'uolexyl H, roco, aruuup, 6y r'raruteJrop,H rapa:nirr ha-nuu.qa mrburbrrnapu 6epa6opqup: 

-
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lCOl:l -.x; [COr]:x; flH,Ol:5-x; [Hz]:x.

rerurrajjerlapn rapa3Jlblt ca6nrunutt roullljuHAe jepr'rue jarcan,Ey
anapbrr:

x'x 
- -'t(t-xXs-r)-'

3

6ypaaaH .v = 516 =0,83 vor.

Eelonux,ra, H2O-yu 6eurar aprbIF-bIHbI anaBo eulHKAa, Ko"l'I'pYJlMYlx

CO MHrgapblHbIH \3%o-vr qeBpI4.[MHLu orlAyry halAa, FIrO-nyu eKBI{BaJleHr

MurAapbrHAa veepranvajo jartnrr: 507c'CO Ma'py3 mrblp.

$ 13. trorvroxeu (ejnuuunclu) cucreMAo rapasJlblr. fl,uccocnacuja rre ja
HoHJIarrrMa Aopoqacu. fyntor.nu ne reuS er'IeKrlloJrl{TJrapr

Cyny rraahnyrrapla pearicuj iuiap HoHnapuu pearcujarapblHAarl u6a por-

AHp ($2). Ona rcepo aHzLIIHTHK, Mohnynga eneKrpoJllIrrlopl'{H Ho l(opai)oAa
HoHnapa flapr{araHMacrrurr (,unccocuacuja ellup Be ja tlouaauttp) trlyt:nor
6a:rr,aaauAup.

holl eAHlaH eJIeKrporHrlIH yruyMu MHrAapbIIIraH HoHJIapa fiapqa-rlaHaH

huccartu aKc eTAHpaH rnjuata eJIeKTponflTHK Aucc()chacuja sO ja uonlirruu;.t

AapoqrocH ,qejanup Ba cr, HJro Huapa oJryHyp.
"0,01 voljap cfipKo ryptuycy uahnylyulti r'lotlrarlMa Aapatlercll

0,0419"-a 6apa6opaup nQaeocra oHy Kecropup KH, YMyMH MHrAapbIHAudH

4,l9%o HoHrlapa napqanaHblp, 95,81o/o t4co Hot{rauMbltrI MoJleKyrnap trri)K-

nHHAAAHp.
lloslaruua Aapoqlocu retrpy6oca jolna r.,tyxrelr.t{l ueroqnapna, Mo-

caJIoH, rnrehny-rryx eJIeK'rpHK KerIUpMoclt, AoHMa TeN{llepaTypyl{yH arrlarbl

eHMocH Bo c. HJra rajun onyHa 6nnep.

.Elerrporurur qnccocnacuja uo:apajjacuna. Kopo vah-nyruapgau
rtopojaurtu KeqMoclr opaAa onaH LIoH.rIapbIH oKc JYKJIaHoH eJleK'Ipolulapa

loFpy haporaru alo 6aura qarAbrpbulblp.

Meh;ryua I,IoIrJIapbIH rarbIJIbIFbI Ho teAop qox orapca, 6up o ft).[op Aa

oHJIap cyp'orno hoparai eAHpJIop no r,aatuylyH eneKrpl'{K Ke(IupMaclt 6rlp o
IPAOP rlox OJIalIarAbIP.

Torrpy6o Kecropr{p ru, uohlynyH A)'pynaul{acbt IiJIa oHyH eKBHtlaJIe H't

eneKrpnK KeqHpMocH (1,) roApllqlna aprapat, coHcy3 rI'UMorl4Ho (tr- )

jaxttulaulllp. Ey coHcy3 rrajual "concys lypyn aIxMaJIa eKBlIBaJIeiH'r eIIeKTphK-

revupr,lo" aalasrr6, rarblJrrtFbl 0,000 lM onaH TBBaTJILI ltollJlilfllMt'llu eJIcK-

rponllrJropAo onAo eAl,rnup Bo coHpalaH AypyJtalu.{blpAblrila /lajuu-ttt.'twnp.
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l' -srrH rajuorunun aprMacbr, ja r,roh-rry.rry AypynauAbrpAbrryra eJrcK-
Tpo.lrHTt4H HOHJrarxMb[x MoJreKyJry Ba oHyH r.{oHnapbr apacbrHAa Tapa3JrbrFblH
rlo3yJrMacbl HorilqrocHHAo r,roHJra[rMa Aapor+rocHrrn, 1, ,qi ,o"nuporri h"por,",
cYp'oTLrHHH apTMacbr HoTrzr{ocr,rHAoH acr,rJlbrAblp.

- Appenuycyu KrraccaK eJreKTpoJrHrHK Anccoc wacuja uo:oprajjocauqa
.ra6yn earnM,.rrAHp ru, 

^rahry-nyn 
.irorrur.srurrH gajuurri", ,ro [roHJrapbrHhaparer cyp'orr'r 4ejraruuup. 

"Ey. 
ne:epai;ela rotr"y;;t;ir-"pKoH eKBu-

BiureHT eneKrpHKKeqr4pMoHHH rUjuorwHuH vyronacu6 0napar aprMacbr, coH_
cy: rujr"rera AoFpy KeAoH L =1 ene*poJrr4rr.rH raM Ar{ccocraacujacr,rua yjryH
KoJIaH Auccocwacuja Aopordoct4Hrau (1,) heca6rrua iurbrHbrp:

a7 I
T= ),* Bo a= tra

lyrnoulr eJreKrpofl,rnap ua:apujjacznau ocac MyAqairrrapbrrra $lg-ao6axsuaqarArrp. Eypaga jalnu: rejA eruox na3brMAbrp KH, o,-HL,rH rajuorunuurajruu 
-yvyu 

jyxaprraa Kecrop,rrMLru MeroAJrapbrH havrrc, uarulylga
LIOHJTap 6up-6upuuaoH qox y3arAa orAyrAa, eJreKTpHK ro,cr4p ryBBocH Ho3opo

flo_1:l,A".ra, seraQ ener(lporrHrrrop y.ryH aoHJraruMa Aopor+rocH har*ruganar,r-H racoBByp nepe 6r,rnep. lynnemu. eJreKrpon,rnop yqyH, rraehlyl4a
HoHJrapbrH rarbrJrbrFbr rraeajer rcAop jyrcar oray.au, by .yn"urnpr,ro'cupnnu Ho3apa iurMaMar N,ryMKyH aejir.

Ct, = ?\"17,"* AycrypyHyH rrbrxapbrflMacbrHAa 6y ro'cltprop Ho3opo
[UIbIHMaAbIFbIH-IIaH o, TBBOTJII{ eJIeKTponHTrapHH HoHJrarxMa Aopaqocr.rHr.rHheruru rujueruun jox, januu, ,u**rrnn ,rjr"rrn, ;"prp han_ha:,paa
oHJrapbrH heruru uoHrraruMa Aopor{ocu 

"onprgun 
($16) raHuu orar{aFbrMbr3

6up cnpa lrylahu:elapa acacoH =100 6opa6ep ro6yl e11r4lLtp.
ElexrpolarnopHH troHJrar]l'ra Aopar{ocr,l- vynae n.,rr ln"rupn u ru uj ou uarcruerujuun xapaKrepuse erAajn yryu anrr,rrai Obiyn ur-,u"r1jar, ,^pA;;.EyuyH hemreren 6cre oruacbrHbr alrarbrAaxrr ruaphraplloH KepMoK oJrap:Byp HopMarr HCI Ba cH3cooII ruohryrnapnr' ;;;*p;KeqlrpMac,Hr4rr

rojr.rnu Kocrapr{p KH, ct{pKo rypurycy qevw'O,4iVo ronru*Ar,.I,a, huApoxeH_

li:lT rypurycy orAyrqa ryBBarnrz HoHrraubrp. Oxap 6y nr"hryr,r,apu
eJHHerqYnY M.TaJIJIHK !I4HK rbIpbIHT.bIJIapbrHbr AaxHJr ercoK, orJra rrbt
rvrohrynyuqa rrrHAAarJrr4, cH2cooH rr.rehnynyu4a HCo orrAyrqa :eu(: hn[poxeHra:u ajpsulaqarAblp. holtnH ryprrry uahnynlapbr rrno CaCOr-a ra,,rp e.rAr,tKjli)
CO, ajpsrnrvracbl cyp'orHHAa Aa ejuu Qepr ajrbtrrar{atAbtp.

hraApoxes-xnop,r 
. 
Ba cr.rpKo ryprxyJrapbrHb* vyxronne ruvjaauarrarnujuufi oHnapblH 6e':H ua/tAenapu-r*ryxrennQ haruerrr.ra ra6unrajjera aorocArrr ege 6u-nap. harurcrau,_ cupia rypruycyuga horrr onvajurl" ,o^r,,hurpoxes-x.nopl4A rypuycl yohnynnaprrnaa 

-herm 
oJraH r{ox,ry MzrAAo,rrop

Mo'nyMAyp. Mucan oJrapar, BaCroa, Sairoo, ZnS na 
". 

,*""r"fruK o,rnp.
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E:texrpoluruK Al,Iccocuacuja uorreju-ua:apurr'*a 6y ulaph.ltop rar'aa-

ltu:re ajArtu-traururp. TypurynapuH xapaK'I'ep .KaccaJIopI4HIa Apperrrryc uo:apuj-

-iacra ff ,onrupoi rano aiah etup.Mah: 6ylyH rypruy ruahLty'.uaprtnga H*
I,IorIJIzrpbr onAyryHAaH rypuryJrap 6up crrpa yMyNtlI rypuy xacca:lopH aAJIaHaH

xacconopo MaJIlIKAHpnop. Eero KI,I, Typrxy Ha toaop qox Ht I4olH.rlapbl aMora
Karl4pHpca, ja'nu uounalrrblpca, o, 6np o llal{ap Ao lYBBornH crar{arAblp.

OH rynramri ryptxyrlap HCl, HBr, HI, HNO, eo H2SOa caj,sur.r,tp, qYHKIl

6yunapurr nouJIa[IMa Aopoqrocn tlox 6ejyrayp. Conpa op'ra IYBBaTIH

rypuryrrap H2C2O4, H1PO4, H2SO., HF Ba uahaja'r, :aaQ lypuynap
CI{.COOH, I{2S, HCN Ba HoHrauMa Aapaqocn qox a3 onaHnap KaJIIrp.

Typruynapaa onAyry KHr,In roJlatsHJtop ue OH- HoHJIapbIHAaH acblJlbl

o.rrap2rr. 6up cbrpa yMyvrH xacconopa MaJru{K.llxp. folanrr.rtt.ljlttt t'YBBocrt,

oH,.IapblH tulOhlylla aMoIIO rcarupgr,rju OH HOHJIapbl fIbIH I'a'I'bIJlLl[ bI l'{J]O

ra'jnH eAIIJII4p Bo I'onoBuHHH I4r)H.rlaruMa Ilopolrocl,IHAo itc:r,ulbtAslp. fysnauu
acacfiapa (jo'uu xur'rjosu axrus) KOH ea NaOH AaxHn,4Hp. A,raruorljarltu
cy;ry uoh-uyly :au$ acacAlrp. horu.IrorAo uca NIITOII tynreuu acac/qblp.

9yur<ra aunaoujaruH cyly nahly.nyll\a NII4OH MorIeKyJIy AeMoK oJlap KLI,

TaMaMrrJra IIapqaJraHbrp:

NH4OHe---+NHr+H2O

Ey pearcajaHblH rapa3ribliln cara ryBBoruu jeualrnluturlnP. NH4OH
liIJIaH MoJIeKyJ'IJ-IapbI npaKTI{KH OJIapar TaMaMIZJIA I4OHIapa llapqzUlaHbtp'':

NH4OH -+ NH-o +OH-

AxrtpttHul,t peaxcltjaurtH HarHuecHHAo tlox ac OH" HoHnapbl (6u1.ru"rrtu

roHluK y3po a3 Mlarrap rrapvauanuajau NI{*OH vo.nery'-ny) iuIbIHAbIFbllultll]

cyny ruohlyrAa HoHnauua ca6uru K*r,,r;n =1,8.10-5 olrai{ aMMoujar er:i'rry

:auQ acac KLrN{r.r anapbrp.
llxu ao fr ocacJlbr rypuynapbrH, eJla\ra llo qox T)ptuylty ocacJlttptlH

14oH"'rilruMa xaccoJrapu y3apuHJra aajauar. TaAt'nt'ilrttn xecraplluju KvlMII,

6ero ryplry Bo ocacJlapbrH rdoHnailrMacbr IIr.rJlJlar'tH KeAHp. Mace:tos,
optoQoc@ar ryptuycy H1PO4 aBBorIqIa 6^p hrlpoxeH uoHyHy o3YHAoll

aJbrpbrp:

H3PO4 t' H.+ H2PO; (:28%)

Eypaaa oMoJIo KaJIaH HrPO'4 aHlloHnapbl hHCsanIHK o,Jlapar jenu 6up
H' raony ajr'rp,p: 

H2I,.J <----' H, +Hpor1 (:,,rzrh)
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Ba Hohajar, HID2i HoHy ilxbrpbrrrr+ru H'uorryny ajupup:

ffCP;<-+ Ht + PO3;(:0,O1loh)

Pereulepo (H.,POo-yu 0, I M r"rehnynyua aug) repo aH qox uolJrarrrMa
6upuHrru nurld y3pa KeAHp; H2PO; aHr.roHnapbt e3rropraHu 6rap reAop :aue,
HPO'-4 irHoHnapbl Hca qox :araQ rypruy KHMH arrapbrp.

6ynyH co6a6u HrPOo-yn uejrpal MoneKyJryHa Huc6oron H'-uoulapu
uaHQn jyxnonrrlraur H2PO-4 r,roHyrrAaH qorlrH no r.rrrajyr<ny HpO2-4 HoHyHAarr
Aaha qerus ajprumrprap. [aha Aorpycy, \tztJtl'oilu proHna[rMa Horur{acuHro
H.POa-yH o roAoP 40 AypyJIauAbIpbIJIMaMbtur r,,rahlynyHAa aH vox HrPOo , a:
HPO2; Ba oH a3 PO\ nounapbr BapAbrp.

.Iluxep qoxocacJrbr rypuyJrap Bo r{oxrypuryry ocacrrapr,rH Aa
HoHrra[lMacbr 6y qyp KeAHp. CouyHuynapaaH oH- HoHnapbr roApr,r(raH
aJpbrJrbrp:

Ca(OH), pCa(OH)'+OH-

Ca(OH)?---+ Ca2* +OH-

_ Typ-y Bo acacrrapbrH HoHJrarrrMa AopoqrorapuHAa 6ojyx $apr onAyry
harraa 6yryu jaxuru he,,r olyuaH AFJrap (6e':u hallaprr .rsri.{ar ,ripnz ,ro)
ryBBornr4 eJreKTpolrHrnopAr,rpnop, ja'uu oHJrapbrH resejapu r4oHJrauMa
IlapaqocH 6ejyx rnjr"rero Manr,rKAHp. 6y :euQ rypruy na roue acaclaH oMoJ]o
KoJIoH Ay3Jrapa Aa aHnIHp. Macoros, ejHr.r rarur,,rbrrAa onaH cHpKo rypruycy
BO auuoujax uahlyrrnapsrHAaH eJreKrpHK qopojaHbl Keqr4pAHKAo 4eapejo
rorxynMyr.x eJreKrpHK naMrracbr :enQ nurlrtJraHHp. JIaxuH 6y uahnyllapu
rapsturAstpnt6 IIJIbIHaH tapblIxbIFa eJreKrpoA.[apbt caJrAbrrAa JraMna aoph-al
Hrublr car{brp. t{yuxra :auQ uoulaurau NHooH ua cHrcooH rapbrxAbrp-
Ablrra jaxuu proHJratuaH Ay3 aJrbrHbrp:

CHTCOOH+NH4OH?-) CHTCOO-+NH*4 +11,9

_ Eyryn gejuaouneploH KepyHyp Kr.r, ryBBorJrtr ryprxy Bo ooacJrap, eraqro
.qa 6yryH herl oras rFnap r-yBBornr erreKrponrrrnopAup. 3eae rypury ae
ocacnap, cy, enolra ta Hg(CN)r, HgCl, ee 6. rular.r Apnap :ene enex_
rpoJrHraopAHp.

$ 14. 3euQ eneKrpoJrrrriropuH HoHJraurMa ca6urlepu

Cupxe 'ryputycy MHCaJrbr y3opurrAa :euS eneKrponr4lrrapuH HoH-
JlarrMacbrr{br Ho3opAoH Keqr,rpoK. HosnaurvauurH co6o6r oHAaH u6aperarap
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KH' capKa rypurycyHyH MorreKyrrnapbr arpa+Aa jepnaruau cy MoxeKyrnapbr
rapoQun,uau .ra:6 orryHJp. Mo'nyugyp KH,_gy_ MoneKyJurap, rejp,a-curu"rp;;
rypyrlyua Mar,K.qup' Ey co6a6e xepo H2o vonerynyupar<ii r'aou$u' nauyc6ar -iyxnapnx "a*rp-nalrr*la eJreKTpr4K 

"ep*".rapr,,'yjryn aejnnal,rp no
fia:aAa r'rKra MyxroJruQ He.elopae jepneurrprap. n"ro ,or"*ynrrapa eJreK-
rpHK nunorlapu AejHnrap..Ajarruabrp Ka, 6eno 4llnolJrap oHJrapAaxrl r,ayc6ar
Bo ueHQu ,{apojanHu ejur.r MHrAapAa onMacbrHa 6aiuajapa} orpaeqaxrr
hilcca.{LrKflepo Jra3brMr,r roqap ro'c,p lenexrpocrarur) n""iep*"r"A,prrap.
Moco;ran, rnlyc6ar jyrrry HoHnapa raprrrbr (i, arnorrrapuH nyc6ir 1y*"un"riiryr6nepr.r) oHrap ea uensa_ jyxnaunauru ryr6napH r.raa, r,renS, ii*";;;
14OHJrapa raprrrbr Hco r*ryc6er ryr6nepra una [crHraMorJraurprrep. cyjyu
AlrnoJrJrapbrnus 6eno. rdcrr,rraMorJroHAupunMecu Horr,rqrocr,rHAa eJreKTpocraruK
'{o:6erMe rYBBOJTOpU japaHHp KH, OHJrap qa eJro 6nr ererrpoJrHr MoJreKyJryHy
oHy rauK,rr eAoH HoHnapa rapqalaHMara cej Kocrop,p ne 6yuyrua 6ene
oHrIapbIH apacbrHAaKbr pa6urauu orAyrqra :euenaauf. Herra.,rinj 6y nap_qaraHMaHbrn 6aura qarMacbr yryH, jo'nu EoHnapbrH cop6ecr h-au orru"u,
fiyH ltcruJrur heparer eHepxacH raeajer egup.

I''IoHraruvaubrH HorHTlocHHAo eepau raomap lejul, ounapuH harul-
eAHr{rrHHH MoneKyny ulo 6upleurMacH aMoJro KanHp. Eelo 6r,tpreuMonopo,
14oHJIapbrH coJrBarnapbl geju.nzp. Oxep hoffroeAu,lr.r cy onapca, oHJrap
r4oHnapbrH hu4parnapu aAJraHbrpnap. Connamap ne ja lrnaparlapuH 6ap
cbrpa ha-rrnapaa MeBqryA oJrManapbrHbrH ury6he ao.ypuaarr.i, npiorrraau
uyojjon eArrrrMHrrrfirrp. o uyr',neAen H* r.rouy (nporoH) cap6ocr hanqa cyny
yolnylua MeBqyA orrayryHAaH cy MoneKyrry Ano 6r.,praruuplr huapoxcoH,ryn,
H.,O* a4lauan hugparu oMaJro KorlrpHp.

H* +H2O?+ H3O.

hu4poxcourayM r,roHy e: uen6ecnHAa coHpaAau hn4pauaura 6u;rop.
Moco,lon, [HrOo]. hncco,,rraKro pr4H t4H MoBqry! onu lc rr, 

"'ry*iyp.ElerrporuruK HoHJIauMaHbrH cxeMlr uIaKHJr 5-aa xecrapunM r,rrxA,p.

hngparrlauutrru
CH3COOH MorreKyny

@-rO@+

huApauaruvsrru
CH3COO- - HoHy

LUaxur 5. cH3cooH uonerynyHyH eJreKrpoJrHrHK HoHJrarrIMacbrH'rH

Hro'
HoHy

CXCMH
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Eypaua yjryu ryr6nepna l4mapa onyHMyIIr eJrJrI4rIcoLrAJrop cyjyH

AHnoryHy, Aanpo tuoKnHrlAa uyc6er ne uou$u l4lxapaJlap I,IJIa Kecropr.rJraH

Hca ckrpKa rypuycyHyH HoHJIarIMaMbilI MoneKyryHa AaxI4JI onan yjryH ao

CHiCOCFI4oHrIapbIHbI KecroPHP.
CH3COOH-uyn H1O* oMaJIa Korl4pMoclz HJIo LloHJraruMacbr aruarbr.[aKbr

ToHJIIaK Y3pO KeAI,Ip:

cH3 cooH+ (n+1)H2o # HrOt +[CHi COOH .nHrO]-

Eeranprrua, harurerAa rypruynyr xaccocnun 4aurujaH H* -uoHy gejul,
oHyu hragparu, Aaha Aorpycy huqporcoul.IyM HoHy ToIUKHJI erup.

Conpaxsr pearcujanapuu reunujunua (oH;rapbl caAoJroruAr4pMaK Nror-

ca.auna) oBBan.[o onAyry ruruu hugpoKcoHnyM H.,O' uoHy eBa3HHo H' uouy
jasrlra,lar4up. harr4.IHHuFI 6arura fioHnapblH $oplrrynlapuuga hauucbrHbrH
hugpamaurrrauur cyjyn oJIMacbI Aa KocropuriMoia,,IoxArap, r{yHKH oHyH Mrar-

Aapbr Aamr onr.aaju6, uopaHrAoH acLIJIbl onapar aejr,ru.rup.

,[euoln, 4rzccocuacujaja (ne ja uoHnaurrrraja) rer'lu: rpocec Kltrull
gejun, holn olan MaII,IoHHH halregu.lnja coJlBarnap na hralparJrap oMoJ'ro

xornprrleje Aofpy anapaH rultjanu ro'cHp Kr4MH 6axuar Jra3blMAbrp. Ey,

Suxup ra.m .ue$e onapar 1887-.,ru I4JI.qo pyc $r.Isura-xur',rja .,reunjjeruHun
juruH',larunqa [.I4.MenAenejeo repe$uugaH cejrounJrMHtrr Bo 6ynyula
n,t ahlynnapr,ru hugpamau-rua narapujj acuuuu ocacbr roj ynuyurlyp.

C. Ap p e H rayc repeQnHaaH eneKTporrH'r'r.r K guccocuacuja u oroprajj acu ha-
3brprraHAbrrAalr coHpa, 6ero ehrnuaJl HpoJII4 cypyJrMyrxAyp Klr, eJreKTpoJIHTJrop

honn eAulAHK.qo noHJrap hunpauarrblpllap. Ey ehrzr'aan reupy6oae roc,qut
eAunMluxAnp. Eeroluxlo, AppeHuycyH eneKrpoJnrrr,tK Aaccocvaozja ua:o-
prajjocu nle A.I4.Meu.qerejewrn hugpauaur'la uereprzjjacutt4H 6upleurvecu
anAo eAUJIMHlx OnAy.

Elexrpolur MoneKynyHyH r,roHJrauMa rrpocecu .ueHopAnp, orc jyr<nope
Marl.rK coJrBar uoHnapbl, uah.ny,r4a 6up-6apuuo roxyHlyrAa Ba oHnapAa onaH
vryxrelraQ aalrr jyxnepr4H oJrMacbr heca6rrua llo:6 olysuana vejn Kscrop-
gujuugon, jeHragou 6apraurapoK coJrBar MorreKyrmapbr oMoJro xornpe 6u-
nopnep. hngapmaurrua cyjyuy Ho3opo arrMaAaH CH3COOH -Hyl-l t4or.rJta[rMa
ttpocecHHl4 caroJroruMHur 6opa6opn[rK ruaKrrr4H,ue 6ela ja:uar olap:

CH3COOH->H* +CH3COO-

hop haucu 6rap AeHeu fipocec KHNrr4 HoHJrauMa rrpoceca Ao xlrrnrjonu
rapa3irbrFa xorupn6 qnxapbrp Bo KlrJraJropuu ro'cupu raHyHyHa ra6e onyp.
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IHr]LCH$OO-1 _ k.

lCH3cooil1 
- = Lt:u^ttxtu

sa ja yr'ryrnra halna:
gr:Sn 

= K (r)
Cn,

Bypaaa C* no C" - yjryu oJlapar KarHoH Ba axoHyHyH rarbt'Ir,lFbt, C" uce
hauun eJreKTponuruH aormaurrtaajaH MOJIeKynnapbIHblH raTbubIFblALIp. K
xarvrujjarn eJIeKTpoJILITHH aoHrlauIMa ca6urw a.qnaHblp. O, eneKTponHrHH

uoHnapa [apyaJlaHMacblHbtH uejn erveclzHu xapaKTepu3o eAI4p. herurerAa
uco (i) 6epa6opnujltHAoH xepynqyjy ruun K Ho rcAap 6ejyr olapca, C* na

Cu uoulapuHbrH rarblJlnru 6up o rogap ao 6ejyr, gaha qoFpycy, houuu
eneKrponnT uaha rynuoula HoHnaurMblIU onyp.

I4ounaurua ca6urnnuu roulujunn acaHIbIDIa 6au:ra uIoKtlJIo crulMal

onap. I-ejU eAaK Ku, 6uuap eJIeKrpoJIHrIIap Y.IYH, MocaJIoH, CH.COOH hop

6npn uapualaHMbllu MoJIeKyJI 6up xauroH H* na 6np aHuou CHTCOO'oMono

Korgpr,rp. Oxep r',1ahnyn C r*lo.r/n cgpKa ryptuycyHAan u6aporqupco BO oHyII

14oHrauMa AoporlocI4 6x-ja 6apa6opgupca, oHAa CH3COOH [oHnalIMblIU

MorrJrapbrH cajrr Co-ja 6epa6ap orlaqlarAblp, 6ypauan

Cu:Co:Co

Cnpxa rypr.uycyHyH uonlauruajaH MonexynlapbtHbtH c" tarulltftluu
rarrMar y.tyH oHyH YMyMlt rarbuILIFblHAaH (C) MoJlnapa napqaIaHMbIlx

cajlapstult (Co) ultxuar na3blMAblp:

cu:c-c":c(l-o)

Arusustur Cu, C"Bo CM rnjr'ao'rnapann (l)-ao jarcar, aJlapblr:

(2)

Ey raruur ocsalAliH AypynaruMa ruHyHy aAbl I,IJIo r',|eurhyp onaH

uQaaa,unp. O, :ouQ eJIeKrponHTHH I'IoHJIauIMa Aopoqacv vilo oHyH rarbulblFbl

apacbruAaKbl acbtJlblltblFrr uyajjaH eurap'

Orap eJleKrponHr ruQajor raaap reuQ Bo uahnyn '{ox Aa rypy

o-nMa3ca, oHyH 1.toHrlaluMa.[opaldocu C[ a3 Ba (l-O,) rauujjoru I4ca sah1alleu

a: $oprnouoqoKAup, Eele han y'ryn jaaltar olap:

C,.CO

C(t - a)
. Co'' --

Ba Ja (1_ o) =o
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(3)

EypaaaH ajanuarrp Kfi, HoHJIaIIMa Aopoqocu r',rehnyryn AypyJrauMacbt
rrJro aprMairrqup (e'uu C-uuH a3zlJlMacbr rare), 6y ga reupy6oae uyurahuge
e\vnup. Oxop ertexrponllrl,IH hap haHcm 6up C rarbrJrbrFbr yrryH r4oHnaruMa

lapordocuHu (cr) enuy6 ra 6y rrajr'rarn (2)-ae jepraHa jaacar, eJreKrponarnH
HOHJTa[rMa ca6vrvHu acaH heca6laMar onap.

9e,qser 3-.uo crrpxo rypuycy y.{yH cr,-HbrH reJuura Ho'r.ur{onopH
BepHnMulx.qup.

9eaaer 3
Myxronrl$ rarbrrbrrAa cupKo ryprycyHyH

aoHrrarrrMa rapar{oca sa ca6uru

K raunjjerunnu uehlyJryH rarburbrFbrHAaH 6y qyp acbarr oJrMar'racbr
KyrJroJropr4H ro'cnpu faHyHyHyH r',rahr,rjjarr.rna Aaxr4ilwtp. gegnal 3-lo
Bepr.rJrMHrx 

- 
oAoAnop oHyH Ay3Kyulyjyuyu roupy6u racAHf oJryHMacbrHbrH

jaxu-rtr resahypylyp. Ejira 3aMarrAa oHnapa uohnynaa :oNQ eler<rporurnopr4H
uoHrapbt HJro t4oHiralrrMaMbltrl MoJleKynnapbt apacbrHAa axblpbrH\rbtHbrH
haporor rop3r4Hlr rcjuH eAaH rapa3JrbrFbrH Ay3KyH racoBByp ertrJrMocHHHH
revpy6eaa cy6yry ruua 6axuar oJrap.

I-ejA erruax Jra3brM[brp xH, r'lahlylha HKu Bo rioxocacJrbr rypuynap
onAytAa oHJrapbtH lryxrennQ r'rophelelopAo l4oHrauMacbtHa yjryn xonou no
hep 6upranrau er ca6aru HJro xapaKrepH3a oJryHa 6alau 6np neve rapa3nbrr
uurblHa 6nnep.

Eele KH, hngpoxeu cyn+r.rg rypurycy y.tyH oHyH HKH ruana.uo
14OHJIAI,UMACbIH 

C'*2:K ," ,: 
trE

Mohcynyu rarbllrbrrbl
C. uolfu-na

Hoularuua
AOpAr{OCH, C(

Honlaurpra ca6ntu
a)
LCI,-

a/_I\- -----------

( I -cr)
0,2 0,00954 (0,954Vc) 1,83. 10.5

0,1 0,0t36(r,36vo) I ,88. 10 's

0,001 0,0479(4,t9Va) 1,83.I0 '5

0,005 0,0585(5,957o) 1,82.10 ')
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H2Se-> H* l-HS-no HS-= H++S2-

yjryu onapar ja:a 6anepux:

f, [/I.][HS-] _- _o _ LH-l[S]r-Ks,s = f,u_il=8.9.10-n 
no Krr- = ?rf --1,3. l0.rl

K rujuaruH4ou ncrnSaAa eAopoK atuaFbtlla KecraprrflaH ll^ucuthe
oJu-(yFy KHMH MyxlonuQ :ouQ eneKTpoJrr4rnopnu uohLry,r-rrapbtHAa HorrJrapbrH
rarbulblFl,I H bt II r,roHlalrlM a Aapaqlac u HH acaHrbrrJla lo J ran erMoK onap.

Mucal l. 0,1 u.NHoOH ruehnyryuga (25"C-ao) OH- uounapsrusiu
r-arbllr brFbrHbl heca6narntalu.

holra. NH4OH -HHH HoHJraurua ca6nruHnn raHlnjnna ja:ar:

INH;)loH-l ..

lNHrAIl = KNtt,"H

Axrapulan OI{- uosnapbrHbrH rarbrJrbrFbrHbl x HJra Hrriapo erroK Be

HO3OpA a.JlAt KV,
NH4OII 6.-2 J''[f{*, *QH-

roHnujunla rraahlyrqa oMoiro KaJrMLrrr hop 6Hp OH uony 6up NII'. HoHyH)
oMorra rorupgnjuu4en:

[NH'a]:[OH']=x Ba [NHaOH] :c-x

6ypaaa C uahry.naa NH"OFI -rlrH yr{yMrr rarbrJrbrrbr oJr.4yryH[a.H

)x-_;-- = KL- x NH/)H

NH4OH -HHH rrox aa seuQ onuajaH neh-rryrurapa HoHJrauMa Aapilqocl4
ruSajor raAop Kr4r{r4K oJrqyryH,qaH, x-au rujuorn C-ja uuc6orou K.HqHK

oJrar{arAl,r Ba oHy Ha3opo aJ]Macar Aa onap. Ona xepe ge

x2

| = Kuu,,tu Bo x:[OH']:fNH.il: J K;,; C
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Alsruuuru Qopr',rynaga Kroooo = =7,76' 10-5 sa C=0, 1 iulapblr,aAo,[,ll

rujua'uepu jepuua j a:car:

x=[OH]:[NH'o]: r,76.lo-s .0,1 = 1,76.706 = 1,33 .10-3 r-uouh.
Mucar Z.O,ln. r',rah-ryru{a NH4OII -r.rH HoHrramMa Aopor+rocnua reJuu

ETMOJIH.

hema: K *rnon so C-Hr.rH oAa.qH rajuouepunu (3)-la jeprzno ja:car,

ajrlapbrr:

KNH )()11A=
'r,76.r}-t _

0,1
1,76'10-a =1,33 . 701 =1,33Vo

C
Oesondo.[ou (6ax Mr.rcit-[ 1-e) Taflbu]Mbrlrr HoHnapbrH rarbrJrbrFbrHa

acacoH o-Hr,rH rujuaruun 6ela heca6JraMar oJrap:

c,n, [oH- ) 1,33.10-3
1,33 ' l0-2=1,33a/c

0,1
d, =-: =---=cr"r", C-'

IV{racan 3. 0,1 u. HrS r,lahny:ryHga (25C-le) H* no HS-aoHrrapbrHrrH
rarblJrbrFr,rH br hec a6lalraanu.

hOruIH H* HoHnapbr HrS-uu 6npnH,ru rrraphalo.qa r4orrJrarrrMacbr
HOTI{IIECHHAa aMoJIo II(ojII,Ip :

HrS e> t{- +HS-

Vxvl:,,tu rraaphanaHraH r4oHrra[rMacsr o Aopar{aAo :ouQ xegup KLr, oHy
Ho3opo zrJrNraMar Aa onap. Eyuyu yuyu

[H. ]. tHs- l
-tffil '= K""= B'9 to's

rounujlt y3po heca6naua aflapbrnbrp. Enpnuqlr.r Mr,rcaJrIla a[apAbrFbrMbr3
uy:axnpa-io acacJraHapar

r.= [Fi,] + [.ItS-]:
a[apbr.

g,g. l0-8 .0,1 =KnrrC :
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$ 15. llos rapa3JrblrJrapbrublH jepunNn 4ejuruuecu'
Ejnu apru I{oHJraPbIH re'cHPu

Kl,rnenepr,ru. .ra'cupu raHyl{yHnaH ajAnn ollyty KI'IMH' ruujaru
Tapa3Jrbrr peaKcuJaJa \axvfi oJIaH MaAAanapHH 6upur,ua larbuIrIFbIHbI

,"jr*orp"frne Oy na ja o 6nprl lapeQo jepauu aejurua 6vttap' Tapa:rururH

6"1r" .;"pit"u gajumuecll eJreKTpoJII'ITLIK HoHJIa[rMaAa Aa arblHa 6ranop'
"d*"p 

clrpra ryptlrycy *-"1rry',yttu onyu hap hanclr 6up ay:YuY orlaBo

ercaK, o"iu 6y .u*in 
-uoxrry "ejuu aAnrl" (a'un houun eneKTponHrHH

HoHnapbrHAau 6llpl4 ula ejxvr olau) CH,COO uoruapbl Aaxl4n eAI'InaqoK'qI4p'

Ey aurarHgaKbr AycTyp ula uQaIe onyHarr rapa3JIbIFbIH no3ynMacblHa co6a6

o-TIaqratAbtp:

v _LH'. l[cH3coo-) = t.74.to-5r'('H.('ooH 
LCH$OOH]

flosynuyru rapa3nbrrbrH 6epnacsr CH3COOH-HyH HoHnaIUMbIIII MoJIeKy-

rryHAa H- so ig,CCjO- -lru 6upnaurMoc,t HorHr{acHHAa ola 6,lap. Eelaltlr-

16, :ouQ erleKrponur rrreturynyna (6y hanaa CH3COOH) ho-p-haucrt ryBBarnl4

"r"*rporrrrn "iHra 
u,urrut'rtny lbHrcooNa, cHrCooNHa se c') gaxtu

eA,nl.pca, o, :auQ eneKTponHTr{H ploHraruMa AapaqacHHI'I a[IaFbI canup' Ey

3aMaH cI,IpKA Typuycy r"rehnynyuaa H* raTl'urtFbl qox a[raFbl AYIITMoCI'I

HarallacttHAo ryplrti 
-6. 

uy,y' uahnyny HIxrI'IpaKbI I{ro .3YHY naha gouq

ryprry KI,IMH u.,up'orp'- r.i'uJ"r91, -cil 
coott cHHK Merzlrlbl I'IrIa rerQ

pearwrjaja KHpI'Ip. Orep CHTCOOH r'uahnyrlyHa 6up ragap CH3COONa no

'CffrCOONHo -uriru 
"ari.u, 

onla hugpoKeHHH ajplmuaclt AeMaK orrap KH'

raMaMrrrra Aajanap. gjl'r"u NH.Oif tuirynynau, uehnynua ol4yryHgan gaha

uox NHno ,o"rupo, ,"p"n hap haucu 6np auuouuylvl Ay3y aJlatsa erMaKJIa

OH- -guu rarblnblfblHbl acatlnblfra a3aJITMat onap'

Eynyn AoFpy onAyryHa atuafblAaKbl re''lpy6ageu acaHnblula I'IHaHMar

orup. NhioH *ahnynyua qeHon$rarlevlH I'IHAnKaropyugan 6up AaMr+IbI orlaBa

;;;il (;;o, o', -'# ,-trp,*' r'rna)' Mah'nv'ry ;apu"'ablpapar' 6up caar

MYAAaTHHAA MYTaJI',ICa eAI4nMoK r{YH caxfiaH"''o'p', 6arura 6up huccaja UcO

arvrMorrlr)rMy,, oup. avu, *""unu', CH3COONH4 orlaBo eAn6' holl oJIaHa

KrlMr.I rttpbllrlgblpbrnblp. Mahnynyu pu''*' 4aha :araQ onyp Ku' 6y Aa oHAa

OFI raouynyH rarbulblFblHblH a3arASIFblHl'I Kecrapup'

I,Ioruaurva ca6urunurt KeMaKnilJ H l.rrn ior6 eneKrponl'lT ruah-uylyua

onaBo eAhJIMHIII ejua uona MaJII,IK ryBBaTm4 eJIeKTpoJIHTInH JIa3bIM oJIaH

Mr.rrAapbrHbrn "rurl rarupAHju -6v 
no j" 9-iTil-i::yu 

(necoreu' oH-)

f arblnriFblH bI u gaj ra ut rrr ecuu u heca6;raMaf rI orl4 H AeJ I'Ir'qI4p'

Mucal. 0, I H. NH.OH uohnynpra rarbIJIbIFbI I uonh oJIaHa KHMI4

6apx NH.CI anase 
".qrrrr;,.uu 

OH- rarlrnr'IFbl Ho raAep a:anap?
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heLnu: ossenril heca6lauarap4a ($16, Mrcarr 1) 0,rn. NH4OH
iraahnylyuga oH- rarrnhrrbrHbrH 1,33.10-3 6apa6op oJrAyFy rarrbrJrMhrrrAbrp,
oHa Kepe 6ypam ja*mrs onyu NItoH ra NHocl rapuruilr'Hra Ha roAop
onMacbr heca6rasuanbrrbrp. oH- -us 6y rarruuruHbr x HJro Hruapa eAoK.

- hoMuu rapb[xbrrAa NH*o farblJrbrFbr rrKr{ rer'rujjeruu qIoMr,rHAoH
ra6apergrap. NH.oH-nu HoHJrarrrMacrrHAaH oMoJro KonoH x r-uonfu na NHocl-
I'IH r.roHJrar.uMacbrrulaH oMoJra KoJroH 1r -nou/n-gan r6apor4np (ouyu
I,IOHJIAIIIMACbIHbI ryBBOTJIH ENEKTPOJIHT OJIAYTJTHAAH, TAM hECA6 ETMOK ONAP:
6up NH.CI MorreKyJr, 6up uon NH*o nepup).-flenenu,

[NH-o]: l*x r -uoy ltr

NH4OH - riH Houraruuajau MoJreKyJrlapbrHbrH rarburbr*brHbr oHyH
YMYMI,I TATbUIbI*,IHAAH HOHNAPA AJPTTNAU MOJI HJIO MI,IIAAPbIHbI, JO'NU XqbrxMaHra rarrMar orrap, .qeMoru [NHooH] = (0, 1-x) uon/a. faruftmrru 6y
rujuernnu NHooH-raH HoruaruMa calurn ranru,rjuHge jepnna ja:car, -up",.,'

tNH;)tOH- l_ (l +x)x _ 1 j6 "to.s

INH4OI{) O,t- x -" v'rv

Ey uQaaonu 6up regap geju,,coK, aAr.r ycyrrra halr olyna 6ulaH rau
KBarqpaT TOHJIITK iurMbIIX Onapblr.

oxep x rer'rnjjoru I no 0, 1 r,rno rvryrajuco eAprJropco, oHyH r{ox Kr,rr{HK
onAyFyHy Ho3opa iurMacar Bo MHCrUrbr ca,qoJrorrrAHpcoK, anapblr:

7xlO,l =1,76.70's aa x=|,76.10-6 r_uon/n.

A-nuuur,u Frarr.rqoH, r,rpon,Aa BepHJrMrr[ 1,33.103 aAaAa lilra My-
rajuce erAHKAa, NHocl-nuu oJraBa eAr{nMocH r"lohrynAa oH- -uu rarburbr-

1,33.10_3
FbIHLI -_-- TOXMT,THOH 750 aaQO arlraFbr cilJlbrp.

1,75 . l0-' ',

EjHr.ranrrrr HoHJrapa MarruK eJreKrpoJrr,rrJrepran 6y sa ja 6arrrra urohnyla
oJIaBO eAI{JIMOCI,I HJIO farbulbrFbrH rrox TBBOTJIH aUraFbI AYTITMOCI4 HMKa}ila-
pbrH.qaH arranH3Aa KeHraru ucru$aAe eEWMp.

3auS ereupoJrnrHH HoHJra[rMa rapa3nbrFbrHun jepuua gejuurnaacuur,r
HOr'rHKr,r ueh.rryua HoHJrapAaH 6wputua rarburbrFbrHbr aprurpra-u] herra oHy
ocKHJrrMOKrrO Ao onAa erMoK orap. MacaJroH, aMMOHnpr hugpoxculun oH-
HOHJrapbrHbr HoHJraruMaMHu r{rO MoneKyJrJrapHna, uahnyla hop haucrr 6up
ryPIUY AJIABO CTMOKIIO, qEBHPMAK OIAP. EY 4A JEUIE NH4OH MONEKYJUIAPbIH
HOlUaruMacbIHa ca6a6 oraqarAbrp. .(enaa-uu, rroHnaruMbr[t MoJIeKyJUIap
ueh-uynAa HoHJrarrrMa Horl4qrocr{HAo a3zurMburr HoHJrapbrH ehrajar po"y"y
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ojuajlrp. Eeranuxlo, fapubl;Iblrnbl To'cup HoruqacaHAa xuujanu rapa3nblrAa
onaH MaAAoHIan 6upuuu r{blxapMarna, houuH Ma,qAoHHH jenu rtrurAapbl oMoJIo

KorraH pearcuja fIyH ycryHrlyr japaarrmlp.

$2-le xecropLInMI,IUr.[Hp KH, aHaJIuaAe ucruQaAa oJIyHaH peaxcrajanap

HoHnap apacblHAa xer4ajuuqeH, oHJIapbIH uoH Tapa3rblFbl [IaKJlHnga uQaAo

onyHMacbr onBepI,IrIrJrIAI,Ip. Hesapaeu reurpAnjrr'ans pearcraja yvyn 6elo
TOHJII4K rtblxapar:

NH4OH +HCl <--+NH4CI+H2O

Eurupur ru, NH.OII no HrO :euQ eneKrponHrJlopAHp, oHJIapbtH

voh:rynAa oKcop hltccecu uoHJIaIIIMaMbIII IU3KHJIAa onyp. Orcplua, HCI se

NH4CI ryBBorJ'n4 eJIeKTpoJIHrnop ony6, r'aahrynlla LIoH ITIoKJIHHAoAI'IpJIap:

NH4OH+H* +Cl-- NH*r+gl-+grg
BO

NH4OH+U.4-NH*o +i1r9

Axuprtuurt roHrIIrKAoH KepYHAYjY KHMH, pearcuja HorHqocuHlo

NH.OH-uH HoHnaulMaMbltu MoJIeKyJIJIapbI MohJIyJIAaH jo* onyp, NH*,
r4oHnapbl uahnylga rorJlaHblpnap. Enaua Ae CHTCOOH ne NaOH apacblHlla

xeAoH pearcujacu yryn 6e.ne ja:uar olap:

cHrcooH+oH- : cHicoo-+H2o

,l{ejr.rnaHnapueu ajlrrulup KU, vrehnyua oJraH ryBBarJrr.r eneKTpo-

.rrurnop?tH havucrt f{yH HoH roHJII4KJIapI4HI,IH AYcTypyHy qblxaprAurga, :anQ
eneKrponl,Irnep Bo qeKyHrY OMoIIo Karl,lpoH rouQ haln oJIaH Mz.rulonep ra ja
ra3 ueKJrHHqo ajprulau MalAanap HoHnap [oxnHHAo, yIYH Irco MoJIeKyJ]

trroKJIHHAo ja:luttuaclt JIa3bIM KaiIap. ,llejrauuxlraja yFpaMajaH I4oHJIapbl

HXrl rcap eTMOK na3blMAbIp.

$ 16. Iyssornl{ eJleKrponl{rnaplf H MohJryJIJIapAa Bo3lr jioru

3auQ enerrpolrHrnapHH rtoHJlarlMachi MYajjaH ca6HrJIo xapaKrepH3o

onyHa 6ulos Kr,rMjaBu rapa3nbrFa xerupra6 qbrxapbrp, raupy6ouuH

rcecrapAuju KHMI,I, I-\/BBoTnLI e-rIeKTponnTJlapHH LIoHJIaIIIMacbl' KYInoaOpI4H

ra'cgp, rirryHyt a ra6e oflMyp' Ey o AeMaK,llHp rtl, hop hascrt 6up rynneuu
eJreKrpoJrqr yrryH MyxroluQ rarrulsrrAa cx,-HbrH rI.rjMorHHH rAjUH eAOpOK cC1

ll-c-= K roHnrajranaa oHJrapbr jepune ja:car, oHAa K-HblH rlljMornapu lloABaJI

4-,uau xepynuyjy rurvru, (,,IaAsafl 3-yu aaaulapil I',JIa MYrajuca eAHH) ca6l',r

oruaja,largulp.

)
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I-arunrlr, C
uonfu-la

fi,uccocuacr,rj a Aopor+IocH

ct

fira ccocuacaj a ca6urnapu

Ca2

l-a
2 0,772 3,52
1 0,756 2,34

0,5 0,788 1,46
0,1 0,962 0,538

0,001 0,942 0,1 53

VaAsa.Jr 4

KCI-uH l8' C-le guccocuacujacu

Eaurra ryBBorJrH eJreKrponurJrop yqyH .qa MyxroJrr,r$ rarruurqa K-nuu
rujueruHuH rejpw-ca6urnilvr ruyajjoH entnup. .(eueln, serlQ eneK-
TponHTnopAaH Qopmu onapar, ryBBorJrH eneK'rponxrnapl,trr guccocuacnja
ca6uuopH joxayp.

I.ysner:ru eneKrpoJrHrnopHH uehlyllaprrnrru KyrnoJroplrH ro'cHpr,r
mHyHa ra6e oluavarapbr, Appeuuycyu KJraccHK nesoprajjecuHuH KocKHH
oKcr4 oJrapar, y:yH MyAAor usah eArare 6uruogn.

Etua 1923-r{y l.rrAa Aaxr4n o.rrMyr.x [e6aj no hyrrenun ryBBornH eJreK-
rponHrnap na:opnjjacu 6y halrr n:ah erAu. fynnornn eJreKTponurJrop Ho3a-
pnjjacunun uyparre6 pujau heca6lauanapbrHbr Ho3opo iuapar 6y ne:aprajjo
harrus,qa jarnue yMyMr.r rocaBByp BepMoK oJrap.

Ey nesepujjeja ecacan ryBBarnr4 eJreKrponlrrnep seraQ eneKTponrirnapo
nac6oron rueh-uynga [paKrrzK]r onapar raMaMr{no rzoHJraubrpnap. Byrryn
uyra6lr.unugo oHJrapbrH KyrJronopnH ro'cnpu raHyHyHa ra6e orMaMacbr
6urunuerreaup. EyHyn cy6yry onrHKr4 Ba cneKrpiu aHaulv3 MeroAy BacH-
rocI4JIo ryBBarnH eJIeKTponI,IrJIapnu uehlynyHAa r,rolrJrarrrMaMbrrr MoJreKynJra-
pbrH HrxrupaK erMoMocqup. Ey oHlapu salr$ enexrporurnopAoH eapr-
JraHAr4pHp.

feja. fyoeamtu eJteKmpotumrapuH uahtyntapwuda uoH acco-
cwmtapu eo ja uou qymJtapu awalo rcana 6unap. Eena ailafla KoJtilatap
qox as nyddamda oJtyptap ea cyjyu dunott ma'cupu Hamurrecuuda me3
napt tutaHupJtap.,Qarcuu d a z uz he c aqnanatapda orutap uH a M afl a KaJt,44 a c uHtl
HA3OPA CU.M.AJilAe OLMA3.

Hehajer, KpucraJrJrapbrH peHrKeHor-pa$ur rogrurarbr Kecrap,qH Krl,
acnr,rHAo ryBBarJrH eneKTponurnap 6epx halAa rvronerynjap .qejun, HoH
KpHcrarr reQocuua Manr4K.rlHpnop. Ey xycycujjor rynnernu eJreKrpoJrHrJropr4H
r'lehlynga raMaMlrJro [roHnarrrMacbr $apsujjacuHH r,rHaHAbrpbrlrbr rxoKraJrAo
roc.{Hr e.qnp. heruroroH, KCI xpncralnapbr MoJreKynAaH \ejvil, K* se Cl-
HoHnapbrHAaH rypyJrMyurca, ro6uuAHp KH, uyeyH r,aahlynra henn oJrMacbr
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Horur{ocuHra MolllrrAa KCI MoneKyny Aejul, K* sa Cl_ HoHrrapbrHblBapJrErFbrrrbl TocaBByp erMaK oJrap.
Orep 6eleco, Ho yryrr 6y uyp Me,IAonapHH eneKrp,K KeqnpMarapr,rH,ocMorI'IK terjurnepuHl'1, goiua-r"tn"pa"5pynyH arrraFhr eHMocr,rHH Bo rraelJryJUrapbrH rajuaua renrneparypyHyH apiru"rrn", enrrAyK,qo ryBBorJrr.r eJreKm(narnop,H raM aoHlrarrrMrrMachr haral nerru"je *ii6a;i=;;;;r;uaaepnjje arrrartrrAar(br xrauu usah egl.lp.
Enexrpomruopr,rH_ HoHJrarrrMa aup"re", aroToH eJreKTpr.rK xevapuejocacaH reJHH eilu'tp, 6y Aa HeuuKH zorrJrarrrMa AApoqoc,nran, holrqunuHoHnapbrH hepexer clp,erun4eH Aa achurbrArrp. uto#ap ," ."o"p cyp,orn

HI:*' 
erMaIrI o,ca'tip, 6up o oa"p Ao qox eneKrpr.rK, Keq,pMrcu onap

AppeHzyc uesopujjecuuae re6yr eA.rnMnrrrnp Kr.r, HoHnapun heparecyp'eru jaruus oulapui ro6ueru #e re5ro, e*Hr;p ne uehrynyH rarburBrFbrHraH acbrrrbr aeju44sp. Eyua xepa Aa AypyJrauuuru uehrSrruapAa eKBHBzureHr eJreKlplrK Ker{HpMO eQQerraHun aprlracrruu Appenuyc uoaapnjjacl
JrIJrHbr3 Alrccoocuacuja gepe.lacnnun apruaibr rfio Hsah lAup.JIaxuH HoHnaphrH hepaxor 

"fi,"rrrrn ryB'orJrr,r "rr"*rporrrrup*UEhIYIAATU TAT'UI'IF'IIIAAH AC'UI'I OJIMAMAC'IH.I MWKYH hECA6 ETMOIrrorr,rHAup. Iyrnaun €,neKrponHTnopr,rH HoHJraIrJMacbr 3(xycycuriaahararuru"r,"v-'upaulaiy-g"2i.ii;"-;;";T"XHdff 
:l*r, 6yurap apacbrHAa e.rrexrplrr 

""r6"rn 
e ne ,geeerrra"-.{r""r"pr,r ro,cufKecropMrrru onaqarAbrp. Ey ryBBonop,H ,e,"rp, ,o".iup.r, hepera:cYp'ar,Hr'r arrraFbr cana'{ac uat,ryrry*r aurr,,"rau, Ho roAop qox oJrca, 6y 6up crcAOP ryBBOTJIH OJIAqATAUP. hArArErOH, HOHJIAPAPAC.I .YBBA HOTITI{OCI'HIChep 6rap zoH aruocsepn nne, 6aurra J"yp, aKc HruapoJru jyx.rre jyrureuvuu:rzoHnap una ehare 

.e{HnM.Hur onyp. Mehrryq" 
"r"_*rpri, ry"ru"n ro,cHperMoAr'rKro' oHAa Au+Qyz\ia, xuujeru peariuja re 6yua o*.up npocecrropKerMHp, uoHJrapbrH aruoceepa rauaurula c,MMerpHK oJryp Ba Oyru.*.p" lIheurun floHa re'cptp_ 

_eaes 
qeg6erMa ayr""", raprurrnurrbr oJrapar rapa3-narubrp' oxep uehly^a1*lepejau ueH6ejnue orpr'^ar"""rr-"r"^rpo*up .--car' oHAa cr,rrluerpuja [o3yraqarAbrp, 6ene KH, ]roH BO OHyn uou arnaocQepuoKC Hcr,raMoro Aorpy hapaxer eAar,raKAr,rp. Ey :auaH aoli arrraoc$"p, oialnrrbrxMar ucrejeu [oHy caxJraMaFa quurbrruaqrar Bo on;m cyp'eruuu seuQla4e_qoK.q,p. Vjryr enerrpoA.rapa AoFpy hopoxer iory'Oo1-1i"-u' 

"r"*rpocrar,KropMoarrauuaja uoHraprrH hauucii. ue'py, rarralalaup. Eene xa, hop 6upr'roH e3yHyH r'rou anrocQepr'rHAaH "ronapurapar" 6aurra ,o*upurn .{asu6acQepacrrua Aaxr4n onyp, aaira .qorpycy, a6, urino"6eprr r,trro ,t ur" onyuyp Bac. Aj.uuruup KH, uon aruoce"ii, """ 
.paap cbrx onapca, Aaha Aorpycy,I'IoHrIapbrH .uru.u,*l,.jL:y_:-T_l_rH jyxrap) ,e^hryrau n" i"a"p qox orrapca,

r'r oHrrapbr H rrlyreh eppnrur ujuauu as arrM ac ii a a 6up o rarep r-&- orur".r"rp.Eyua ecaclaHapar, ryBBarJrH eneKrponrrrJrep Hesepzjjecu, uah-uylyuAypyJIaIIrMacbI Hna eKBHBaJI'HT eneKTpHK KeqHpMaHHH aprMacbrHbr, eJreK-
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TponHT[H r,rorrJrarrrMa AopoqocflHHH aprMaMacrr gejr.l.n, nou aruocQepHHHH
cejperneruuacH Bo r.roHrrap apacbr IYBBoHHH a3zurMacbr HarHlIacvHAo LroHJra_
puu hapexorr{HuH cyp'orHnnu aprMacbr une u:ah egup.

Eeneruxro, L/1, concysnyr auc6eu{ ryBBorJrH eJreKTpoJrr,rr uahryr,,a_
pbrHAa oHrrapbrH Horulapa napq:rlaHMachrHbrH herram enqycy ona 6ululrp
(haucuurr xu, loOvo re6yn equpnap), jaruu3 r,roHJrapbrH eneKTplrK Ker{[p_
MACHHO ra6U.n O.nas r{oHJrap apacbr r-yBBoHHH re'cupuHl,r xapaKTepu3o eAHp.vjryn uahryJryH eneKTpr,rK KerrupMocu acacbrHAa 

- 
heca6nanan rar"rujjern,

ryBBOrnH eJreKTpoJrr,rrnap ycyH harurn Aejun, gejurueu, xe:ejapu rirolurarrrMa
AopoqacH racaBByp e\anrl,Ilp. Eera haraa. cr,-HbrH rurjr.rarur, rorrlrap apacbr
TBBaHHH ropMouraHMacbr HorrrqocrHAo yjryr enerrponlrrJropuH vepe.la*ru
KeqHpMacr,r xyja Meh-rryuaKbr MoJreKyJrJrapbrH TaMaMr,rJro r{oHJrapa [apqaraH_
MachrHAaH .qejr.u, jaturrs oHrrapbrH cr-ja 6epa60p onaH huccecl.r heca6uua
6aur repup. Ey cr-nrrs henrqunuu 6au'a MeroAJrapna ga rcJnuu 3aMaHbr
TBBATJrH eJreKlponrrrr,rH r,roHJraruMa Aopoqocnsuu harunr rajuaru AejvI.,
ouyn leqejapu ruj uarrnunn rarburMacbrHa arrAAr{p.

[aha conpaxhr roAru*arJrapaa uyejjeH eA,rJrMrrrrrA,p Kr{, ryBBornH eneK-
Tpon,Tnopr.rH 100vo uorfiarrrMacbrHbr ehrnuan eruer raMaMr.rJro ,qorur
aejururap. - 

Ee':u $axrnap xecrapup Kr,r, ryBBorJrr,r eneKTponumepun uah-
JIYJIYH.qA hOM'INHI,IH IIOHJI,TTIMIMbIIII MOJIEKYJUAP UIuTI,IPAK EIUP. JIATUH
oHJrapbrH caju as orrAyFyHAaH (Appeuuyc uesepujjacrar.qe oOy, etvrryH_junaau uyrajuca eA,raqoK .uepe.'reAo a3);6y npairr*, oJrapar *ehryr.apu,
xaccacr'rHo ro'cHp KecrapMHp. Mynahu:eHU Ca4ererrrrrzpuex MorcoAr4Jra
ryBBATJIH ENEKTPOJII,ITJIOPHH I,IOHJIAII]MACbIHbI COHPIUIAP IOO7O ro6Yrr EAA'.IEJru(.

$ 17. Axmrrrrr. AxrnnmlK oMcaJrbr

I'Iorulap apachr ryBBo Hor,rH*a r*rehryruapbrH eJreKTpHK Keqr{pMocr.rH,
arrra.bl c:rJrhrp, horra ocuorux resjure, lreh.uynnaparn 40rru ne rajnaua
reMfleparypyHa Bo HOHJraphrH ruujenu rapru'rnbr,ru ro'cup ra6rurr,rjjerune .q"ro'cup Kecropnp.

Eyrurapu rujueueuqlrpMaK y.ryH "aKryBrI,rK" TepMr.rHr.r u,,uloArrrrup.llouyu arrunnujr.r (a) letuxae, onyu- ena ee$exrn, i;;;J;pu, rarhrrrbrFbr
aruarrrburbrp xu, 6yua yjryn o, xllujenu peaxiujanapau ,"i.rp Kecropr.rp.

Y::g}"r,_exe_p [f ra C.l- aoHrrapbrHbru 0,1H. HCt l,reh,yry'Aa aKrHBnr,rK
0,08I4-e 6epa6apaupco-^.henruH rroHrap ruujasH p"*""j#uita 0,I r_uor/n
:?31"31y? 1"i"", 0,0814 r-noHh xo*nn,a raic,ap *""r"prp. [e3u,er,ropren
AJAbIH OJIYP KI,I, AKTI,IBJII,IK AO rATbUIbIr KITMH MOJUIAP.'IA NE JA T IT,ITPIE *JP'-
HoHJrapJra uQaaa oJryHyp. Axrnuujuu lroHyH h"rr* ".ur".ur.urna 

oJraH
nuc6eru aKTlrBJrr,rK oMcalrbr (fa) a,q.rruu"rp. Bepl.r_ulrrr,r. harraa 

--
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q:0,0814/0,1 :0,814

Yrttyur.r [xoKHnAa axrwwtvtju a Hna LroHnapbrH rarbrJrbrFbrHbr C ara
Hrrrapa eTcoK, oHIa

f*: a/C.

6ypaaaH a: f"C aJrbrHap.
Eelolnrrla, HoHyH axruuujn ouyH rarburbrFbrHbrH yjFyH aKTr.rBJrHK

aMcaJrbrHa BypMa hacuanse 6opa6epaup.
Arrurrux oMcaJrbr harga ulx aulajuur 191S-.,ru ulAo AasnuapKa ilJrn-

urn h.Ejeppyu rapa$raHAoH BepHJrMHUrAr,r'p. tlox ,[a rarn o;ruajaH uehrryrrap
yqyl{ aKTI,IBJIHK oMcirnu nahuAloH KHqHKAHp na a <C. fyanornu eJreK-
rponnrnopnH tarbr uah-nyurapu yr{yH 6ypaaa 6axtuuuajau co6a6 y3yHAoH,
aKTHBJIHK oMciurbrHbrH rujueruHu sahr.rAAeH 6ejyx ra6yn erMoK onap. Eelo
rcu,2 a se 3 H HCI r,rohnynyHAa oHnap rrayoaQul.onapar 1,02 so 1,32-je
6opa6apaupnap.

lyrnoun eJleKTporrarirop ua:apujjocuunu coHpaKbr urxurua$sr uaru-
qacuHAo r.roH ryBBocH raHyHy r'lejAana r{brx.qbr. Ey Ho:epnjjo 1921-vu wwa
Auepura arIHMnopH X.h.Jljync sa M.PeHAar rapoQunaou japalur-rutr. he-
MHH raHyHyH r'lahrajjern 6enegnp: irKrr,rBJrr.rK oMcirJrbr' MeBqryA eJreK'rporr{r
yryu ejHra HoH ryBBocr,rHo MurJrHK onaH AypynarrrMburr rr.lohnynnapus hauu-
cbIHAa ejuu oayp. Mahrlylya r4oH ryBBacu (p) uahuyn4a r.rrurrnpaK eAoH
l,roHJIapbIH har'arrcnnsln rarr,rJrbrF[,tHbrH henaux rdoH jyxyuyH KnaAparbr
haculuHus japucuHsr raQa,ue eaup:

a =){crz,' *crzr'+ ... +cnz,,z)
a

Bypaaa C,, Cr..... Cn uohly.uga prrurupaK eaau ajptr-ajpr,r HoHnapbrH r-
u oHfu -la rarbrrrbrrbr ; Z r, 22,... Z, outapun j yxlap uqu p.

Belaluxlo, 0,1 M II Cl na 0,2 M CaCi,-uas rr6apar crraH MahrlynyH
,roH ryBrocu 6epa6eparzp:

I
p (0,1 + 0,2 .22 + 0,5) = Q,l

2

0, 1 - FI* uouyuyu, 0,2 Ca2* uouyHyu, 0,5-Cl' -HoHyHyH ra.rblJlblr-

rapblAblp. Hn se Cl- yvyu Z-nw rujuoru 6npa, Caz'' r.roHy yuyH uca uxnjo
6apa6apaup.
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Teupy6a KecropHp ru, xueajer raAap AypynarxMbrrrr Bo ejuu nouynarul uah'nya4a^ejuz jyxo ualur ea"up HoHJrapbrH aKrr{BJrr{K oMciurbr rax-aueu ejuugrap. opra aKTHB,HK e""ar-ip"rrr6rH roxM,rHrz rajruar:rep, qoA-
>n 5-ge BepHJrMHrrrAHp.

Vogeol 5

klog
BACH

001
00s

0 1

Axrunanx oMcaJrJrapbr

-lgf :0,5 z2
,fi

l+.,1 p

Mehnyrryu r4oH ryBBocl (p) ro aKraBJrHK oMciurbr apacbrHAaKbr pnja:raIar€HIE 1923-uv HrrAo n.Ae6aj Bo E.hjyrxer 
-4ffi;;;. 

MehnynyHrbrrrbrFbrHAaH acbrnbr onapar 6y erare 
^yv11"1rrq 

^qopryrlrupru 
Heaae

-lgf = 0,5 z, Jp
'crypy honrrr.uap. Aaha rarbr r,aahnyruap y.ryH (0,1_0,5 H) Atcryplpemo6leu.rup:

.[aha raru rrrohrry-rrrapua horlrl oJrMyrrr eneKTpoJrr4T ule honieraqHHr.rH)JIeKyJIJIapbr apacbrHAa rapixburbr*or .,.o,crp 6uurrararr.ii;^;;,--;;;rp";cocuarJrapbr' rroJr,Mep HOHJrap Bo MOJreKyJrnap oMaJro xargujun^0u he_6raua raha Aa ,yper.",aoru,,,ip.-sy';;;, heca6raua AycrypyHa eMrHpHKICZIJI OJraBa erMoK Jra3rJM Xenap xu, 6yuyn ya suzuxu r,ro'Hacr,rHrru n,:a_.trt heaeanx TaMaMJraHl{aMbrlxgbrp.

-- -_Itu""rra eJreKrporurnop f{yH r.roHJrapbrH rarbrJrbrFbrHr,r (C) heca6_A'ITAA EJICKTPOJIHTTOPI,IH TAM I,IOHJIAIIIMACTTUU rA6Y:r 
"O,P'"P ArrUNrrAXtcaluHa { KonA}rKAo Hco, o, ryBBarJrH eJreKTpoJruTnop He:apujjecraHo

:.:::,,::-:irp apitcbrHAaKbr ryBBaHr.rH, aorryH rraujeera orarojo KrrpMi)oHJIr,r.lJoraHo To'cHpHHr.{H err{ycy KHMH racoBByp eAVrrHp. Oxap q<l

Axranlax f'aOMCiTJ]I,I
Er.rpra;reuuu

HOHJrap JIV HOHJrap

HKHBZIJIEHT. YqBaireHTJrH
HOHJrap

AOpIBarreHTJr14
LroHrap

0 96 86 0,73 0,56
0 72 I 0 80

0 39 t9
81 0 t9 o4

0 78 33 0 l8 0 0l
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oJrapca, 6y o geuoKAHp KLr, HoH 03 hepaxeruu4o cbrxbrrrulbrpburMbrnrAbrp;
ouAa heuuH MHrAap HorrJrap (C r-raon/n) a3 oJrryrnap", rrn, (a r_uou/l)
ro'cup Kocropr'rp. oxop f":l onapca, oHAa a: c, ja'nu ,ony, ualurylAa onan
rarrurrrFbrua yjFyu ro'cup Kecrapr.rp. lynneTnz erexrpoluuop yqyH 6yjannu: uehnymlap qox ryBBorru aypyrarugrrrga (=Q,gbg1 fU;^ r*,ryurihHge
e4rltrp. Ey sauan HoHnap apacbrHAa vreca$e o raAap 6ejyx onyp Kr.r, oHJrap
apacbrHAa ra'cup r(ecrapoH ryBBa flpaKrHKH Onapar crar[ftrnp. 3au$
eJreKrpoJrHT uahlyrurapuHbrH rarbrJrrJrnapbr rra$ajer relop oJrMaAbrrAa Bo
YMyMH MOneKynyH jarrnue ,lysu huccacH rroHJrapa [apqananAbrfAa, HoHJrap
apacblIl.qaKbr ryBBaHr.{ Ha3opa :urMaMar olap. Eeno uehnynnap y.ryH f,: I na
a=cro6yJreAlrJrr,rp.

Arrunlur no:aprajjaq.rHa ocacaH r(yrnanapraH To'cprpu raHyHy raHJrr,K-
JIoplIHAo I'{oHJIapbIH rarbulrlF[r 4ejun, oHlrapbrr{ arluuluju Aaxr{fi onMirnbrrbrp.
Axrusrr'rr oMciurbr Hrx qesa eJrMa eMnr{pHK BypFy rrraKJr}rHrli) qu*^ ory6,
KyrnoJrapr,rH ro'cl.rpll raHyHy alu han[a e: QopuacHnra rer6rr eawne 6un-
MoAIzKro, AaxHn e[Hnuilru!.up. Ey oMc:rlJrapbrH ensuxra Mo'Hac{,r ryBBarnLr
eJreKTpoJrr4rJrap ne:apr,rjjocu uenrejuulex u:ah e.qHJrMrrnr/{Hp. Ey Moco-
noropuH hauucu rayQeccen onapar euauru xuruja K)?cyHAa reja o.nyu-
MyrrrAyp.

Aypyrarur',ruru seuQ eneKTpoJrHrJropHH ueh.ryllapu rr,reajer ra,uap
KyuraJrapnH To'cupr,r raHyHyHa ra6e oayplap. ,Oxcano, ryBBarnH eJreKTpo-
JIIITJTOpHH UOHJrapbrHbrH axtwsttuju aAaraH oH.rrapErH farbulbtFblHAaH qox
Qop-rneunpJrap Bo KyrnoJrapuH ro'crpu rarryHyH.yH oHyH a,qfi eopuacun4arar6ur eAlr,rrMocu rejpn-rtaplryHryp. harra.ruur.rH i,rahnyaaa hop 

-hincrr 
6rzp

ryBBOTJIH CJICKTPOJI}IT HIXTHPAK EA}IPCO, OUY :EU{r CJICKTPOJII.ITNAPA ror6zr
ETMAK OJIMA3.

Hoatap apacBr ryBBoHrrH ra'cupn 6apacauga ltejalerrrep,len 6e-ua qu-
xbrp Kr,I, aKTI,rBJrr.rK otucuurbr HoHHKH jannrrs uehny4rla oaau hauprH eJIeK-
TponHTHH rarblJrbrFbrHAaH, harra oHAa lrrutHpaK e/IaH 6arura eJreK.lpoJrHr-
rapAoH Ao acbrnhrAup. Axrunnr{K aMciul[apbr.nbrH rrajuaru ue,hayrula uur-
THpaK eAoH rroHJrapuH hauucrrHbrH rarbsrbrrbrH/1au ne jyxyu4or{ acbr,Jrbr oJraH
r'.rahnyruaru HOH ryBBocr,rHLrH apTMacbr HJra a3:url,rp.

ArereH uehlylga Aar,r rarburbrr-br MaJryM onr*,ajau 6up ne.re r{oHnap
t{IIrrHpaK eArap Bo heca6laua.napAa aKrr{BJrlrK oMc,iurbrHAaH Te3-1'e: aC,ruQa.ue

"ryo{ MYMKyH oJrMyp. Eyna r<epe Aa oHnapbrs 'rar6urunil uKvl Mru(ciuma
ra@ajaTnenu6, ranaa heca6rauarapbr r.roHJrapbrH ax.tuuujuHfi rilrbrJrbrr rrJra
ABE3 CTMOKJIO AIAPbUIAqATA6IP; 6Y SAUAU ryBBOTJI}I EJICKTPC}JII4-fJIOP rIYH,
oHiIapbIH ureh-uyraa raMaMr.ulo uolrllarrr/lbrFbr Ha3apei arusanrarA,;rp. Beio
ca.qonaruMo TaMaMr4Jro MWKyHAyp. Eela KH, necqbra aH:ur.r.r3Aa aAaroH
hecaSlauanaprr nesopujjeHuu ajprr-a.ipu MyA.qozuar)rrrHbr oliaurr oJrapar,
u.mycrpacnja eTMoK l^ryH Bepupnap Bo 6y heca6naL,{aJrapbrrr carqoJrorrrru-
prurMacu aAoraH raupy6eaa yjryn rangujunaon 6awra halrirapl.a yjn,n xec_
TopHllurop BepujroqaKAHp.
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Mucal. 1 n-4e 0,1 M CH3COOH se 0,05 M CH3COONa oaan
uoh-rryayl- hr,rgpoxeu HoHJraphrHbrH axrunnujuuuu (auJ naja 6epa6ep
orrlyFyny heca6najar.

fyrrernu eJreKTponrr cHrcooNa-rru Hrxr,paKhr r,rJro c,pKo
ryprycyHyH aau $opuaaa oJraH

lH-l [cH3coo-] _ ,.
[CH3 COOH] - trcH'cooH

uoHJralrrMa ca6uruuux reruluja Aorlrr Horualrarap BepMHp, 6eae xu, K
reuujjerunuu rujrrreru r'.ralulynyn LroH ryBBacHHr.rH aojnrruuicaro rejuurup.
,[arur HoTHoqanapI,IH aJrblHMacbr y.ryn rarbulbrFbr aKTHBIIHK Hjro oBa3 erMaK
JIa36II\,IIbIp:

aH* + qcrrroo-

(1)Ko
ocH{N-

Eypaaa Ka -- cr,pxo rypuycyqrH repMoAHHaMHK HorrlrarrrMa ca6u.ru
a'qrauu6 1,74.10-s (25'c-ao) 6epabepgrEp. I4osnaruuaHbrH a,Ar, (rarunnr)
ca6uruugon (K-") QepmH oJrapar, ryBBornH eJreKTpoJr,Tnopr,rH r{rurr,rpaKbrH.qa,
4a K"-nuu rnjuaru ca6nr r:rnbrp. ir* a xepa 1i; reur,iusu henn ercoK,
a.IIapbrr:

a^t = Ko
lcHrcarH 

_
arrrc*- Ko

ICH, cooHffrr,r*o
lcH.cooH-f.fr ,r,*H*

I'Ioruauruaubrrrr MoJreKyffrapbr, aKTHBJTTTK oMcilJrbrHbr (6y han yryn
cH3cooH) oahu4o, orurapbrH^r?rrbrnbrmapbrHbr Hco wwu .urr,,ir.u oepaoip
heca6 eAr'rprrop (oypui 0, I M). brp*u ,yiuiy"ynr; HoHrrarrrMacbr
HATHqOCHHAO OruapsrH oMoJro KAJTMOCT.T vox :euQ Aopoqo.qo xerqnjuugen,
cH3coo- - HoHJrapbrHbr' rarburbr'brHbr AyJyH rarbrrrbrFhrHa (0,05 M) 6epa6ep
cajuar olap. AuuoHJrapbrH aKTLrBJrr.rK oMcilJrbrH'r (frrr"ou_) ranrr.rar-yryu

uetrrrynyn Hor{ TBBocHHH (p) heca6nar.rar na3brMAhrp. CH3COOH _HyH
uoIIJIaIIrMacbI norHrirocnHro aMono KoJIoH, rrox ra 6ejyn onrrrajan }f so
cH3coo- uorrfiapbrHbrH rarhrJrbrurapbrHbr Ha3opa aJrMaMarJra jarrusrs Ay3yH
4llccocuacujarlbr HorHrrracrrHro oMoJrt) KoJroH Na* se CH3COO- rarbrnbrura-
phIHbI Ho3opo a;rMar Jra3brM.qbrp. Eene rn, 6y rarrurrrrnap Ay3yH yMyMH
rarburbrFbrHa 6apa6eparap, j o'uu 0,05 r-uon/n oJrryrynraH
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I
tr

2 [0,05.12 +0,05. l'] = 0,05

Hou ryrnacn 0,05 -o 6epa6ep oryyrAa 6upnanenuH HorrJrapbru aKrHB-
rrr,rK oMczlrrbr 0;81-e 6epa6ep4rlp (6ax: ueqrel 5). [er*le"rru,

au* = 1,74.19" '--91-- = 4,3.10-s r-uoH/r

t

EertarHKne, peaKcrjala hulpoxeH noHy HturupaK erAHKAo naeh-rryl
o3yHy rarbrJrbrFbr 4,3.10-' r-uorft-e 6apa6ep orraH KHMrn aflapbrp.

Aaha lerr,rr heca6naua-nap y.ryH r,roHnap apacbrH.rlaKbr eneKrpocrarr,rK

',rasH6e ryBBocHlrIoH 6anrra, oJraBa peaxcujauapbrH Ba r,lyxreluQ rapru6lu
HolrJrapbrH oMaJra r(aJrMo ehruua-uuHsl Ho3apa aJrMar Jra3brlrAbrp.

Eele KH, H2S-un Aojuyru rr,lehlyayuga hra4poxen rroHJrapbrHbrH
r'ayxreluQ rarhurhrFbrrrAa 52- rarburbrFbrHbr heca6najapxeu Ho3opa zurMar
Jra3brMAbrp KH, KyKypA H2S, HS- re S- Soprr.raJrapbr oMaJra Karr{pnp. Oxep 6y
Qopr'.ra-rraprrn hep 6upuuuu rarburhrFbrHbr [HzS], [HS-] ne [S2-] une Hruapo
ercaK, oHAa KyKypAyH rarbrnbrFbrHbrH qoMr.r 6epa6ap oraqrarybrp:

c,=[Sr-] + tHS-l + [HrS] (2)

Euau S2--us rarbrJrhnbr MaparnaH.qbrpAbtFbrHlaH, [HSl Bo [HrS]
huqpoxeu-cyJr$Hr rypuycyHyH yjryr uoH.rraruua ca6uruHo ocacaH rsaae
EAI,TNMOIII,IAI,IP:

K lH-lls'-I
HzS seK

HS- [HS-]

[HS-] -o Kepo HKHHqu ca6uru qejurrrlnpceK, anapbrr:

H.] [S'-]
[Hs-1=

I
(3)

tKS ]

huAporeu-cyJr$nA TypuycyHyH yMyMtr HoHrraruMa ca6uru 6upuH.,ur
ca6urus HKHHirr,r hacu.nuue 6epa6epuup:

_ [H. ][HS']
lHrSl
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IH. j'[,s'-]
IHrS)

6YPutun

EIr,Sl = lH.l' ls'- l

j"prr"(1)uJi",f)-tt raHnl4Krlop,qaH [HS-] no [Hrs] rujuorrropr{Hrr (2)-rc

C.: JS21 +
El.ll[^s,- l [H. ]'Kn- K,,,

Kr, = KrrrK,,,

Krr, 'K 
nr-

.##=,,'-{,.F.
K

t/s-

6Ypraan

ls'-l = c (s)
I * [-H'] .

K
IIS

tH.
Kur,'K;,,

(5)-rla ToHIII{KAaKH. C, ryprycy hr.rapoxeu r4oHnapbrHbrH Bepr.rrrMr{rxrarbrJrbrFbrH,qa ca6ur xelrujjorqup. Osy p wro Hurapbr ercoK, iurapbrr:

lS'-l:c,p, F,<l (6)
,[erur heca6larrralapAa rapauur. 

"u6rrl, ]^ryn ra6a,qajo erreKrpocrarqKaMcarrrrrapAaH f-reH, oJraBo 6rp ln KoHap peaiclriaurr*r *Lrr.rn, Ho3.poaJraH oMcaJrbrHbr ,{axrrrr erMoK a}:uu4,p. vr,ryrr, d;;;-. "-" ,

A+B<-->C+D

pearcujacu y.ryH y.r ca6ur irJrhrHbrp.

** l3ffiiXr; TiJ'ffiJ,ffi:X"T" ::u,* 
hep 6up rarbrrrbrurbr ueh.rryrnap

acblrlbl orri.lupa. 
",i6r, il"r;;'*"" 

DU KoHap peaxcujanuH KeAHIxI'rHraH

t2



K"=
oc'ao
ot'an

Ey ca6ilT jannua reMreparyp Bo ro3jr,rrAoH acburbrrbrp. farrrnrrr
ca6:arr I! neunru reMrreparyp ne rerjurgeu, eroqa .qe r*roh-nynyH r.roH

TBBaCHHLIH aAaAI{ rujnaaruu,qeH acburblIhlp. Hon IYBBaCHHHH mjuerra ca6vr
oJrAyrla, o Aa ca6ur raJrbrp:

tcltD:tK": 
t4tBl

Tepuo.uuHaMI,IKI,I Bo rarhlJlbrr ca6nuopu apacbrH,qaKhr raprrrburbrurbr
onaro arrraFbrAaKbr roHnlrK yspe uQaue onyHyp:

tcltDl .f,"f o f,f ,\ - Aw f^k = Ac f^t;
Oxap uehnynAa Myxr"JruQ repxr.r6nu Horrrrapbru (yxapuga Kocro-

pr.rrrMr,ru MHczrJrAaKbr hugpoxeu-cyJrQurl Typuycy xrlrrru) aMono KaJrMocH HJro

orraBo peaxcuja KeAllpco, onga yjryu onapar pe, ps, Fc, pp oMciurJrapbrHbr

ilaxvn erMoK JIa3bIMAbIp. Oxop herrruH Ma,uoHI,IH rarhrJrblFblHhrn .,lauuuu (Co,
Cu, C", C") hepQu HJro KocrepcaK, oHAa ruopru Tapaurbrr ca6urrt aAJraHaH

ca6ur aruaFbrAaKbr roHJrrrK yape r,rQaae oflyHaqarAbrp:

K."prn =
CrCo

CnCu

lllepru Bo rarburbr ca6uraapu apacbrHAaKbr oJrara 6ere uQale
onyHyp:

,

PcFo

lteFa

lUepru ca6ur *rehrynyu heu uou ryBBacHHAoH se het'r Ao KaHap
rpocecJropAoH acbrJrbrAup. Ouyu ca6ur oJrMacbl januua uohryryu nou
ryBBocH ca6ur oJrMar ruoprlrno Ba onaBa peaxcujaxu aMoJIo KorlrpoH
hugpoxen-cyrSraq rypEycyHyH Mr{cilJrbrHAa hugporen pIoHnapbIHbrH

r',ryejjeu rarhrrrbrFbr yqyH o3yHy [oFpynAyp. hap yq ca6urnep
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apacbrHAaKbr YMyMH
orryHyp:

rapurburbrtJrbl oJraro auaFbIAaKbI ToHtrlrKJro Heaao

f,"f u
"f n.f u

fr.f ,, HcltoKu= K Kr.o,
-ft-fa lteltn

p oMcaJr,rJHbr, a,qoraH heca6lauar qox r{orarr oJrAyryH.qaH, OHAaH HaAAp
PT-itri ^1":r$aao 

onyuyp Bo aKrHBnlK aMciurbrHrr (t) aaxun eAapoK,
.IAJIHbI3 HOHNAPI;IH EJICKTPOCTATI4K .,IO:6E,ME BO gOQCrr"rO 

ryBBOIIAPI4HHHTA'CupHHH HO3Api) ajrrHpJrap.

$ 18' Typuly Bo ocacJraprrn raduoruHa Myacnp daxrrrunap

Ma4aelopaH uahnynaa lroHJrarrrMa Bo Anccocuacujacu hal,r oJraHMa/r,r(o r,rJro homeAuvr.r Ma_qAoHrrH
M oneKvJrnap rr u.n e) ap ac br HA a K eAaH 

"$?,ffi'rffi1i"l", 
gJi'""i. rlTXr#Eelo raplxbulbrruIbr ro'cup Hort4r{ocuHAe hanr oJraH ,uiaaonu, Hor_urapbrha'ueAuqH MartraHuH-r'roHnapbr ne ja MOJreKyJrnapbr r,Jro 6upraurir.rarapoMana KarupHpJlop.' 

-Typury aa ocaci'IapbrH KnaccrrK Ho3apHJ,ocu har,auHMa( aHr4H luyxrarus horreAH"*rae herl oJrapKoH uej^aua qbrxaH 6up cupaha-rurapa .,rana6 nepa 6nruup. MocoleH, aMNroHrryM_xnopuA cyny rraehnyngaNH*o ne Cl- aonnapbrHa Auccoc uacuja eAopoK e3yHy 6aurra ,qy3rap KHMHanapAbrFbrHAau r,aaje aur"roHjaxga hann ollyraa ryp[ryJrapa xac oJraH BAMeraJurapbr huApoxe,uH ajprurrraac' u,re horur ^ 

"i"u-r[- ra6unr.tjjeruuoMarrHKrrzp. Cngwx .aerhepu CO(NHr), .Hejrpa-rr .yry ,"'tryrrnapna, ruajeauvoujaxga ryprl]ynyr, JTaKHH 
"ycy, "rp*o rypuycyHAa _ ocacJrbrt xaccac,Kocrapr4p. Hurpar ryptuycy cyly r.lahnynAa qox ryBBorn, oJrAyry ha,raa uajeHF se ja cycy: HrSOo-ao henl ongyrA a l,co e3yHy ocac KHMH anapbrp.ElexrpolurvK Evtccocvtacuja ne:apajjecana oKc oJraH 6ena eaxuapbr qoxKATVpMAK OJ'rap.

Ey :raagujjorJropr4H hauslc,srr u:ah eruor yvyu 6ap ne.ra ne:epujjeI4panH cYpYrIMYUrAYp. EyHnaplau ,qaha KeHHur jal"urauH EpeHcren
I^"fj:*: ,:^r3-_r, Hrrra Hpor\t cypA},ruapr4 rrpororrr.rrr.rK uo:epnjjelrap. EyHa3opHJJoJo ocacoH ryprryrrap (rao'nap na ji .ror"*yr*pl 

."pt-r.r"pJ,
BepMaK ra6ulujjerraHo MarrHK onaH Magareparrp (Epeuci.ea 6Hrrapu A,cnpo_ruAnop alJraHAbrpMbruqup). Ocacnap o Ma.qAaJrop ELrp Krr, (uonnap ra jaMoneKyrrnap) nporouaapaa 6upreruruex .16rrr3iil,u.r"--';;r* oncyHnap(EpeHcre4 repMr'rHorro*l,r.lac,ua^ Kepo eM[porua.rrap). exop ruopr, onaparrrporoHy H* uro uuapa ercoK, ouAa heuuu rypu,y r.rJro oHa yjryu acac,H:aprrrbrnbrurbr oJrarocuHu 6era raHnuK rrraKr.ruHri-re*u 

"rr"* orup,
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ryprrly ?----2 acac * iir'l
L__ _i

Eelarurrte, rypuly acac qryry aHlajrruru uej.uana qbr;(btp. Ey r.naccvrx
ue:apujjeqa oJraH ryplxy Bo acacJrapbrH roJuulruo suc,6aron, Aaha
rceHr4rrrJlHp. MecolaH, Epeucreg uarepujjocr.rHa Kopa cHpKa rypuycy lypuy
oJrapar raJrbrp, qyHKH o, rrporoH ajupr*,rar ralutujjo.rnHa MaJrHKAnp:

cll3cooH 4:-= gg1699-4
(rypuy) (acac)

H*

I

Anruoujar ga Epencrea ua:opajjocuHo Kepa acacAbrp, qyHKrr o, e3ylo
rrp oroH 6zpna urarapr.a ex ra6un uj. j ar.uu o rual uKA 14 p :

NH,{H-j(--> NH*o
(acac) (rypruy)

Jlarnn Epeucrege Kepo, rpo'rouy ajurpr'.rar ra6r.rnajjarlrrra MaJl4K oJIa
6ulau HoHHKu rvroJreKyJr.Jrap, herra HoHJrap Aa r)?ruyJrap.qbrp:

NH'a e.+NH, *[E 
]

IISO-. 1:-:-2 SO'; + l[" j

Os sen6acnHAa, acacnap eno HoHnap heca6 onyn).pJrap ltl, oHnap
rp oroHy 6 r.rplerugrz pr,a ax ra6 luujj orrlua M arr H KArr pJrap :

CHrcoo+ lg]+-.tH3coorl
52- + fF1+] a -z HS-

Ea':u uonlap re ja MoneKyriirap uopardlAaH acbrrrrn onapar horrt rypruy
so ha!',r Aa ocac ona 6ulep. Meconou:

HSO:,+itil +2 H2SO
(ecac) iryp-yj

HSO:
(rypuy)

.-i,ul + SC)r:
(acac)

S-oxcr,rxtrnonuH arxaFbrAaKbr rapasJrbrrr(a o3yHy rypru)/
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OHN

BA OCac KHMr,r TA'CUp KecTapHp:

OHN

+ H*

H

<2

Meh-rrymapaa rporoHJrap cap6ocr jaruaja 6ulueguxropnHAoH,
rypxryrrapAaH rpororilapbrH ajpburMa rpocecu 6y nporouyn hep haricu 6up
ocacJra 6zpleurue npocecu ane uyurajze, onyro,rai"rAurp. Mocarou, crrpKa
rypuycyHyH aulrroujar HJro raprubrlrbrDrbr ra'cup peaxcujacunu 6lre
rocoBBYp erMoK oJrap:

cH3cooH ':.--CH3COO-+

NHr+ H* <-- NH*o

HerHqIeAo uejrparuaurr'.ra pearcuj acbr KeAup :

CH3COOH +NH3 : CH3COO- +NHn4
rypury I ecac Z acacl rypury 2

hop 6r.rp rypruy - acac"rrbrr qyryHAo aene rypury ryBBarrrr.r acaca Ba
oKcrrHo yjryn xaru.rp. 3euS rypu,y (CHTCOOH) iusajei roAop cyp'arno
nporoHy (CH3COO-) 6uplarrrAl.rpen Aaha ryBBorrr, ecaca yjryn xonrzp. ,{aha
ryBBorrrr4 ecaca NH, :aaQ rypury NHo yjryu xanr.rp. ,fiejrznerurapr.r Ha3opa
aflapar, vohnyrulapaa KeAoH 6e'su upocecJrapuH r,rsahirHa jinaur,lrar olap.
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Oxap houteAuqru cy onapca, orua hap ruejleu atsBarl or{yll 6up

eJreKTponflT KHMI'I t4KLrJIl.{ xaccocllH1i Ho3apo aJIMar na3bIMAbIp' Cy' 'rypu-ty:

H2O <--{,H-* Lq-]
BA ACaC

HrO-+- <l HiOr o.na 6ulap

a

2NII,<-:=) NH-2 +NH-4

EjuN aar,,lauAa rypruy Ba ocac o.la 6ulau 6ltplourlteuop arnr(rlrnpo'r

ilIJralrblpnap
harlrteAa,-IuAa haucrt oH'oHoItl'IH (nporony fi;fipngugltpN'{ajo Ba Ja

aeprraeja) ycryHJIyK rotrlKu.il e;1HnMocHHAoH acbulbl o'qilpat o' e:YHAo- horn

oJIaH MaIU1AHI{H HOHTIa[rMacblHa r"ryxranrs rryp ro'ctlp KSCl'Apo uo'-'u''

Ajusruanp ru, helneAHt{I{HHH ocacJltlr xaccocu Ho roA'"p rfBrBo-i'JIH r'rQaga

onyHypca, ryptry [aha ryraarJlH HonraulMiLlburblp' Oxcnno' holuleAll"tt'lttHH

,,ptrlnu .ui,,ui jaxuulttrst Ha I'aAop a3 o,apca, aaha Aoil'lycy' hoiut-

eAHltHHHIt MOneKyJry HA ro[op acaH rlporoHy Bepupco' i3cac 6111r o re4Op

ryBBArnh IdoHnaua(IarAblp.' Ey Harl4lranapu TaclIHl eAoH qox'rly Mucaruap Kecleplut)K oJlap'

Moconau, ay ,rporoi* rapur,I rrayrajNca .AHJIaH aopo\IoAo uox jaxlttl ttJt'lYrY

harrua, r<n6iiai .uaop ryi""'r-nr- aiacru ho'rueAuqlzAr'rp' EyuyH Ho''flf iloci{HAa

ouAa han.rr o.,an HCiOo, HrSOr, HCl, HNO, KHMI'I r'BBouIH ryp'ulyri:tpirlH'

lypxly (I{An) Bo haucAlluu (HrO) apacbll{raK.bl rporonuruK rapalnblrbl

HAn + H2O n'- ^H3O- +An-
rypury 1 ocac 2 rYPurY 2 acacl

rrpaKTHKH oJrapaylaMa'rHJrO Ca.a ACrFpy hepi:ra1 eTN{HIUAk'p., 6y Aa uar"ktylga

6y rypruynapbrH raM HorrJratuMacrrua, yjryu KoJII4p. Cyly urelrnyJlAa nollriapblH

rrpot'oHnapbl BepMaK ra6nnujja'ratlllr Qoprl.r haltus h9.nJte:Aizt'rnllHlr flpoloHy

6up.,ts111,460r*roja 6ejyr r',rejn xec'rapNrilcl4 HIIo raNlaMllna YC'r-Ycrt; AYUYp'

hap uru raHlajr 6uplourgnPcox:

2ll2} --2 Qlt-+HrO* a-rIaPrtr.

Ejur.rlo ja:ltar olap:

2CH3COOH? - )CH,COOH-2 +CHTCOO-

I

?
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Orep cy oBo3HHo 
_3?rtb ocac,n xaccajo M:urr.rK 6arura horrne4u.tu _MocorroH, e"r{rr crurprr{ !{rOU Keryp.FJrMyru onca, TypuynapbrH ryBBocHapacbrHAa Qepr ue:epa ,ipnaua.grrp.' h".rorou 6y herurealrqaaa H,mar

ff"ffI*:t['oro.'iu'*tY'"it"'vpi'v *"' u"ipu'p' rlporoua raprubr
Hruryo6"r,eo,rcfr 

$.,:fr A5lT3%irdj^31"ffi::':t;tm;l:*;
ryBBorrrr.r rypuryrrapbrH. 

-luTy"" op"u ryur""ru onypnap.Hehajar, nporoua raprrrbr ^ar 
iixunrr"r. *ecrepeu ne 6yHa r(opo AooHyH Bepr4rMocr{Ho vox r*'reia ,,""rJp"n rr"-*r.*i"p^u]' ,u"ururr, cycy3

t"to,".iilX"",#J,#'#ffi '.ffi#"';rHClo4r'"r"r'#-',poroHa-a:.uejn
eAulrr.rAoocicra-xaccoxecrapauju*""i1,'Jbl*;JTl3lJf 

.T[i"XL,n#l-
loHllyrt{ [NOrHr]- 4AraHaH HoH oMoJr€

ffi ryd-"1'o";;;;:'#e""';L:*X#X:#;u',J"#il1?X":1lrT;
Ocacu xaccaje Mzur,K heaneAu.{EflopAa oKc uyuacu6ar r'ryurahugeeAu'rup' Eeno xu, cyja nuc6eon i"tu_qox ocaclr iacceie ua-nur raaje

ffiT:|iffi"';#f . 

uvtrli"aa 
"' Y"y ; ;i;, o u, up *-ffi ;;;; x aeaj er roAop

Typ'uy xaccac,Ho MilJrrK harmequun-nopAa aflaphurMbrrrr eJrr{MaJropHHHor,qacr.rHAe uvejj31.:lTrrurA"p *i, 
".i", .yrr"iJ";;" qp,,ynaphrHnporoHy BepMeK ra6unujjara auraorqa"", cbrpa y3po a3iur6rp:

HCIO4>I!SO4 >HCI>HBr>HI>HNO,

Myxrenr.rs Ma{AanopHH HoHHKH cy1y, herra cycya r,aeh-nyrurapAa euo_pHHH Her'ro a[aDMacbrHbr apaa,.daaeH ie6ep r"p"*r-nporoJrr.rrr4K ua:epujje,Appennycyu *i*rpor^*r* Anccocuacuja ueraprajjecufe ecac.rraHas 6axuuraHHcooroH rypury ,".1"1:ruorrs Aaha yiy*n, ,*"pujjecuaup. Eynaan arraBo,oy nerapui-ia npocec-e-.r-4, orp n"*]r-Heaapaeu 6axr,aara rrMKaH Beprrp.han6yru esronxu 6axuru 
"auaLure oi_V11*r6 rururopo au1 urr4. H"j_rp,truraruMa peaxcujacuHAa ryBBornx rypuynap ne raus 

TypruyHyH Ay3napbrBa Ja ryBBorrrH ocac 
-:-? -':- 0 ocacblH qi-up"r, Ayr.rapbrH hi*porrrr, ryp,,yBO ocaclaphrH HoHrraurMacuuuu *p-uriurarsr anaroc, 6eaaqup. flporonuruxua:epujjexuu uahrajjern p"ty."rju"auquHflH. uro*rup"rrrfrr, (uormapgau)erreKrpoHrrapbr oKcr4Arrorrlqnpn.,runfu aroMyHa rro*"pJr"iilrr"*"u a6a_

fl::rffiH. 
oKc,rrlolllMe-peayrcuj a p"**1 -upu apacirnqa oxuapnbrr j apar-
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s 19. Cyjyrr r{oHJrauruacrl }r[.qpoxeH Kocropr{rrHcu pH

Ananurux xrar'rjala rer6ur eAHJraH peaxcnja-rrap hep ruejleu aBBaJIcyly uahlyrurapAa KeAlrp. Cy :eae eJreKrponr,rr o-ny6, auarbrAaKbr roHnHKy3po rrox seu$ uoruaruup:
H2O:>H-+OH-

Eyua xepo Ao aHaJrr,t3 oJryHaH ueh-nyn4a hem o.uaH MaAAa r.roHJrapbr
ane jaHarurr, hanxruo H* na OH- onyp.

Cyjyn HoHrrarrrMa AopoqracH .rox a:arrp. Eera ru, 25"C_ae ll cyaaHoHrrapa rapqiuraHaH jaluua 1:10000000 (ne ja r0-?) ruor Hro oryp.Maaau xa, Hro -uyH hap 6np rraolexyrryHyH r,roHJrarxMa Hor,qrocHHro6up H' so oH- HoHy .nr,rHbrp, oHAa oHJrapbrH roMH3 cyAa rarbrJruru 25octHl:[OH-]:10'7 olap. Eaura :eue eaexrporrHrnapAo oaayry KHMH, MorreKy_JrylryH r4oHJrapa [apqaJraHMacbr npocecu yJryH HoHnaruua ca6u r, ,n- iL_paKrepu3o oJryHa 6unop.

t

a

[Hro] r<er','lrjjernuv caF repese xevupuaxle, 6y raulaju 6aurraruoKrrno calar:

tHltOH'l: Ilop tHrOl

Br,r4lrEjuuH: Kr,rMH, cy HoHJraruMbrlrr MoJreKyJUrap [IoKJrI,rHAoAHp, oHyH
'roHnaurMa 

Aopaqracr'rH,n]"p qyp aajHrul,{ecu uonexyanapbrH rarburbrFbrHa a3ro'cap KecropoqoK,[up. EyHa *^epa 
"qe jyxapugaxu roHJrHKAo Kecropr,rJroH

[I{ro] xauujjor,HH rrpaKrrrK, orrapar cuai, -oy .r"* orui u, ca6aranxcyjyH ,oH hacmu a,uraHbrp ,,o' Kr,r, HJro rruapo orryHyp. Eeleauxre

IHfIOH-]: 
Kr,,r.25oC-Ao roMr.r3 cyaa [ff]:[OH-]: 107 oug/FyruaH Kr,,, = =tA

'. l0''=19-'o.Teruneparyp aprAbrrr,ra Ku,orujuou4 cyp'orna aprbrp (,eog_nan 6).
tHltOH-] Kr,o raHnnjnuau vahnjjerra 6enoaup: H* Bo OH_

,loHnapbIHbIH raTbIIIbIDIapbIHbIH HA r,ryp oJrypca o{rcyH 4ejuuruecu, hap ,,lypcyry vahnyr-napAa oHnapuu hacn*r .ii*rnun ca6vi *il;jj;rru caxrajrr6,25"c-ao 10-ra-e 6opa6apanp 
I ^vNrrrJJvr

[H. )tH- )

ilH,ol
: K.ap

t
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Ko,, ,[ K*=ur*nuon-
Teune-
paryp

oC una

Teune-
paryp'c

}IJIO

Koro (nr.t:?r*:

aot,

0,1 1,10-'o 0,33.10'0 40 2,g5.ro-t4 I,70.707

0,30.10-r4 o,54.10-710 50 5,50.10-t4 2,34.10'1

0,69.10 '4 0,83.10-720 60 9,55.10-r4 3,09.10 7

25 1,00.10-'o 1,00.10'' 80 25,4.10'14 5,01.10-7

30 1,49.10-'4 1,20.101 100 55.10-'4 7,41.70'7

Vogran 6
MyxreauQ reMneparyprrapAa cyjyH non hacunu

feja: [anar AecaK, se OH- HoHnapbrHbrs hacutu ca6ur gejun,
oHJrapbrH aKTHBnr,rKJrapHHHH hacunu ca6urgup. r{ynxll HrO MOJIeKyJIy rrox
souQ uouraruup, TaMH3 CyIa aKTLTBJTHK [paKTHKH OJrapar rarburbrrnapa 6apa-
6epanp (f =1). .IIaxuH KaHap erreKTpoJruTJrapr.rH Hrrrruparu nle H* se OH-
rr,rjuauapn _6y raoHlapnu arruuujr.rH,qoH Ke3o r{apflaqar Aapor{aAe eopr-
noHrrpJrop. cagaleur4upMaK rryH cyjyu haculnnr.rx jyxapbrAa r{hrxapbr.rrMburr

raruujo ocacoH heca6lanurrur najuargeH r.rcruQaAo eAr.uroqoKArp. Ey la
6utu uaparlaHAbrpaH MorcaA fryH raMaMHre xraQajerqzp.

Oxap raMu3 cyja hop hanctr 6up ryprrryHyH onaBo eAuJrMacr,r,
uahlylqa H* uoHlapuHbrH rarbrJrbrFbrHbr aprbrpu6, ouy 10-7-len qox eAupca,
ou,qa OH- raoHJrapbrHr,rH rarbrJrbrFbr 6up o raAop a3aJrap Bo 10-?-qaH Kr,rrrHK
orap. Aer"renu, ryprrryJrarr rl(brpbur Mbr ur r'aoh-rrynaa

[]I.l>10,>[oH-]

heM.rr,ruhu roJroBH uah-rryl yryu

[oH-] > 10,> [H.]

Hej rpal r,a ah-rrymlapaa

lH*l: [OH-]: 10r

Eypaaau hep haucn 6np cyny rraehnynaa onyu r,,ryhrnrltrrau acbrJrbr

onuajapar, H* Bo orr LroHlrapbr oJrMaJrbrAbrpJrap. Mahnyua oHJrapbrH
rarburbrrnapbr ropc LryreHaor6snp. [H.] : (KH,oltOHl.lH.ltOH-) : Kr,o
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loHJrHjuHAoH KopyHAyjy KHMH, hop 6rzp uahnynyu pearcHjacuHhl, L{I4rAapr{a

oHAaKbr H* HoHnapbrHbIH rarblrrblFblHbt KecropMaKno xapaKTepl,I3o erMoK
onap"

H" rarrurlFbr oBo3rzHa hraApoxen Kecrapuqncn a,iulaHaH re pH une
raSa,ue oJryHaH 6y xouujjerr,ru aKc JlorapuQr',racrtuAan ucruQraAa erMaK
anBepuuJrll,qup. Eelanuruo,

pH: -lg [H"]

fejl: pH, H* uonrapblHblH aKrllurjuullH aKc ,rorapnQuacu ruuu
ra'jaH eAuJrHp, ja'nu pH" : lg a, Oxop uoHnapblH rarblJluErr xnSajar raAap
HoH ryBBocHHo MzrIrHK olau uahlylga pH rajNn eAI{JII'Ipca, oH.IIa aKTHBJI}IK

oMcaJrbrHbr rer6ur erMoK JIa3bIMAbIp.

lHl: lO-a ruapaarrauqo pH: -1g l0'a= (-4) = 4. oxap iH.l:5.10'0
o-rapca, oHAa pH =-lg 5.19-'0: -(0,70-10) = 9,39.

EnpnH'rn uehlyrtla (pH 4) H*>10-7-Aan riox on,uyryHrau, rrayhur rypxr,
l.rKr,rHqH rrrah.ryrga (pH 10) Hca H* < 10-7 -Aon a3 oruyryHAaH l,ryhr,rr

ronaBlrAHp.

Aeuanu, rypruy r'aahnyrnapla pH < 7, roloru rvrehnyrurapaa pH > 7 ao
uejrpar r'aohlynnapAa Hco pH:7 onua-rrbl,u.blp. heuqnuun pH-nnru a3arlMacbr

uro uahlyryH rypuryJryryHyH aprMacrturt, ejuu 3aMaHAa oHyH aprMacbl hJIo

roflaBurrHK xaccocuHHH aprMacbrHbl 6aura lyruuar he.{ Aa qorrH aejunlrap.
Macoren, pH 2-aa r'rohlynyu pearcujacsr pH 4-a uuc6aron ga}ra rypugyp,
6ela KU, 6upuurtu ha.nAa H* I4oHnapbIHbIH rarbulblFbl (10') urnuuuja
suc6oroH, (104) 100 AoQa .roxAyp. Ejnuno pH 12 - aa, pH 9-a nuc6oron

uyhyr Aaha roflasl41tup. herureroH Aa I -,{H hanAa OH- rarrutmtt

I 10 14 l0-r4

tH.f=t0-=10-
l0-r4

6apa6apuup. han6yxu, HKHHr'Iu harAa o, 
,O:s 

=10-' -o 6apa6apaup, ja'nlt

1000 aoQo a3.[brp,

Jyxaprlqa qejureHnopsH har*lstclrurt ajaHu onapar atuarblAaKbl cxeM

y:pe aQa.ue erMaK orlap:

pH 0123456 891011 t2 13 14

uah-rrynyH peaxcujacrr rypu <-- uejrpal -+ lanaBn

7

II
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tiy cxeMAo pH-un aH KaHap rnjuernepu hulpoxen HoHJrapbt
rarburbtFhrHhrH roxMraHoH 1n. HCI r*.lehlylyna (pH=O) Bo 1 s. NaOH
laehnyn5nra (pH=14) yjryn xerup. Ol6erre, gaha rypu pH<O ne Aaha renesg
pH>14 r'lehlyrurap orra 6r.trlep. Jlarun 6y uoh-rrynnapun ryprlylyr Bo
renarunujiu 1 .rr. ueh-rryrua rypuJy na ja releruHrdH MoJr MurAaphr ula l,reaao
erMaK ra6yl egult'tulrrl{up.

huqpoxen Kecraprrrrrracr4 r.rJro jauauru re3-re3 hugporcug Kecropnrdr,rcr,r
ae pOH tlr6ur e4rnvpi

pOH:-lgloHl

Orep [H-].IOH-] : 10ra rarurr.ljuHa rrorapueualacar Bo coHpa nora-
pnQuauun HrrrapoclrHu aKcr,rHo 4ajunu(upceK, aJrapbrr:

PH+POH = PKn,o = 14 (25"C y.IyH)

p K r,o: -lg K n,o 
:-lg I 0-ra= I 4.

Je'su 25oC reMreparypaAaKbr hep hancu cyrry uehlynga pH-uH
rujr'leru nuc6u rer*,rajjergup.

pH=p Kn,o - pOH:I4-pOH

Myxre.nra$ MocaJroJrapu herr erqr.rK,qo re3-re3 [H*]-uu pH ule ra
aKcr{Ho, heca6naruar Jra3brM xanup. heuquHun hep hancrr 6rEp rypuy ra ja
ecac uehcyrryuyH pH-unu nevojo 6apa6ap oJrMacbrHbr heca6nirr.rai y.ryH
arrIaFbIAaKBI MOCOJIOJTAp r{no TaHbIru oJlar:

Macana 1. M7fuynda H* zambutueu 5 .10-1a -e 6apa6apdup.
Mahtyayu pH ae pOH -uw heca6nananw.

henau: pH - - lg 5 . 10'1a :- (lS5 + lg I0-1a =-(0,70 -4) =3,30.
pOH =14 - pH =14 - 3,30 =10,70.

Mocete 2. [H.] = 4,5.10't1 otau ,valuytt yayu ejruu hecadaarunautt
anapMo"nu.

hatnu: pH = -lg 4,5 .1011= -(0,65 -11) =19,35
pOH =14 - 10,35 =3,65.

Macana 3. pH =4,87 ondyeda, nahtyada H* ea OIf -uH zamutuabt
xadup?

hatwu : lg [H.] =-4,87 = - (5 - 0,13) = - 5 + 0,13
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10-14
Typadan [H.] = 1,35. 10-s : IOH] = t,fS.tO* 

--7'41 ra"

a

Macata 4. 0,0003 n. HCI uehtynynyx pH-w uedup'?

hatuu: Me'tyndyp rcu, HCI mailattuna uotutautMuwdatp' Eeta rcu'

ouyu hep 6up uotercyay uoHJtatawa 3awaHu 6up hudpot<ct' y?'y eepdujurudau

;;,;:;, ti.i J s. rc''.,t1"*rnu, pH = -lgj. 10t = - (0,48 "t) "2'52'

Macana 5. 0,05 x. NaOH -uahnytynyn pH-u nedup?

hannu: toltl =CNoorr= 5 .102
denetu, pOH - - lg 5 .102 = - (0,70 '2) =1 30
pH =14 . 1,30 - 12,70.
Macetra 6. 3auQ hupacacnw myputy (HAn) -ua.h'nytyny" 

p,!I;'!',

hecaLtamaz yvyu dycmyp ttuxaplr4aJtbt ea orudau ucmubado edel)ax' -u'I M

zapbtuza ,ypiy"y uC6oru nahtyaynyx aa hudpoxeu I cytfuudwt H2S pH-

nat hecadtruuantw.
hatLru: HAn myputycyHyrt woHJtawwa marutujurudan aidwndotp 'r<u' H*

ea An uoHlapbt ejHu uuzdap awato rca,rdujuudou ualuty'zda oHrrapbtH

?ambtnuzbt da 6apadaP otauaedotP.

HAn 1--2H* * An-

Typwynyru ( HAn ) ttorilwnuw aJvt wut huc c a c unuH zam HJ t bt aw' n ehnyt'ia-xot

myputyHyH yrtyn]u kambutueuilbtH ttoHrawfiibtw huccanuw' zamuutwaott'|datt

,ii*uriio"urido, (utbtHaH e(utuaa 1apadapdup Ktt, 6)'uy da nHrtaLlbtH

1upunuu ?ambutdau uta (nacattau, [H- ] uQada emwaK oflap'

Ouda IHAJ =C.ypwt - [H*], [H.] = [An']

Ey uQadenopu mypuyHyH uowawwa ca1umu dycmypyucltt iepuaro iarcae'

11 wn4r=14:!---
^ ,y1,wy - lHAnl C*_, _[H-]

By xeadpam morunuju [H*]-rua rcepa hena emiluw o'txca?' duwPbtz:

K*n
T-

2

Orcap mypruyHyH uoHrtawna dapeuacu uox asdupca ea [H'] euJ'Mamu

C mypruy' euiiamunux 5 o/o-den a3uHt't maruKM edup'ca' ouda mypw'"'HlH

[H*] = 5*--
4

* K*, .c,rnn
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uotutaruMattbtu| ILUCCOCbHUH zAmbtnbteuHbtH myputyHyH yn4yttu zaffibL\btzbtHa
6apa6ap emwaK onap, .ja'xu

IHAn] = C,,,u,,,

Ouda uouLtaut,4.ra ca1umuHuH meruuju 6etta oaap:

lH.r
Lry'.,

(t)

IH']-dctu pH-a KetMaK
uutapoc Lt,lu daj u t wdupc oK, aJt bt p bt ?

t-qyH 6y mauauju aoeapucp,uaaclotd,

l1
-lg [H.]= -irtKr,6 

tlBC,,o,,

Jla,xu_1 lg[H-] lrunun ualuynyu pH-ttdttp. Eyua yjayn oil(tpa? -
19Ku,,,,,,,, pKmypruy uta ttrfuada eduttup sa mypruyHyH Kecmapuwucu adaanatp.
Ey uu,tapeuu mamduz emcaK oJtctpbtz:

pH =: pK,,uu,, - I ,rr,,,,,,",, (z)t"t

__ ^ ^ !-u!*opbtJt.Mbtut mauauxdau ucmuqiada edapax, 0,1 u eapou,uza mypruyqt
HOOOH (K=1,8 .l0a) uahLrrtyHyH pH-ur,t heca1najae. 

'Byuyru yiyr"pk
z u.j u a m u he c. atitrunory :

pKucoorr = -lg 1.8 .10"t = - (0,25-4) = 3,75

fieLwanu, pH = 1,87 - lg0,l =,. l,g/ +0,5 = 2,37

Eyua oxuap olapctz 0,1 u. (trpKa mypwycy (K=1,74 l0') yuyu pH
2,83.aa*rctru otapnZ ea c. l,Iudu uca dojuyru (0,i M) HrS uahnyty yry" pHbt hecadnajae. hudporceu-cynltud myputycy cr*aeorda*ot maHJruK y3pa
uotutculat5tp:

FlrS'<-'-> Hn +HS- (K=8,9. 10s)

I,Inmwu nuruaHun uoHrautwoct L o zadap rcu(t rcedttp rcu, ony 6y
MacatoHu hat.n etndurcda nasapa aJntawaz oLmp. pH-tt heca1tru,uctz yur--11
jyxapoda luxopbt"itu.btut dy,cmypdaru ucmuQtada ed'ax. onda K ea c-ruit,,
adodu zujuam-noputuu jepwit jascaz, otapbtz:

84



pKu,s = -lg 8,9 "10-3 = -(0,95 -8) =7,05

I
pH = 3,52 i lS 0,1 +0,5 = 4,02

Mocatra 7. 3aufi acaL' rtahrtyiutapbtHbtH pH-ruut heca1trcuaz I1)l' ?Iq:
myP Ltbt-rapt4aJtbL Ga oHdaH ucmuitada edapox,0,l ru NH,,OH (K=l'76 '10')
n ahtyayruyu pH -uot hecadna.uaJlt't.

' iriri, 3au8t ecacttH uoHJalut4a maxtuiunuH ca1umuHa acacoru ea 6-

tLbt LltoCoroja yjayru ,vtytahuta anapca4 autaaudarcot dycmypy cuapuz:
11

pOH - '^ PK*,. - toc
z Z'D"iae

1111
pH =PK,r. - 2 PK** + 

2 
lgC*""= to -rPKu"o"-1 lgC."o" (3)

!

0,1 N auiltoHuyl4-hudporccui Mahflyny yqyH allapilz.

pK ru,,tu = - Ig I .76 .10-5 = - (0,25 -5): 4,75

1

pH = 14 - 2,37 * r,r0,l = 11,13

$ 20. ByQep cucreMrrapn

Oxop I r raMH3 cyAa 0,01 r'rol IICI haml e,4nlco' oHAa H* raroulstn't

10-r r-uon/n onaH 0,01 x hnApoxerr-xJrop'U rypuycyHyH r*aahlyly anblHblp.

fieuolr.t, 6y sar',ran r"rohnynyu pH-sl 7-laH 2-jo ruuu a3aJrbrp'

harr,r.runuu I n cyAa-0,d1 MorI Halpl4yru-hnqporcuA horuI oIAyrAa (6yHy

jeprano jerupnn) rvrohnynyu pH-Hbt 7-rcn l}-ia KIIMu aprMacrtsu heca6rlaMaf

,orrn l.jrn 
'E"r"nrnr", 

cyja qox a3 MLIrAap ryBBornH tYPty na ja
r-aJioBHHprH arlaBo eAnIIMoch pH- sru KocKllH gajurultocnHa ca6a6 onyp.

Mohny.rryu 6yua ox[rap pH- s,lH AojHtUN'locHHH roMH3 cy' NaCl' KNO]'

cacl, sa ryBBornh rypruyJrapbrH ar{}roHJrapbiHAarr, roJIaBH roprlal Nle'IaJIJIa-

pbrHbIH Kar4oHnapblH.qaH aMano KoJrotl 6au:tti Ay3napblH uahlyn'.taplt nla

oBo3 eAHnJ{HKIlo rraYUrahnAo erMaK orlap' pH-sru KacKHH gajuurr'lacnHuu

OMO;1a KAIMOCH o BaxT 6aUr seprap Ku, ryBBaTJIll Typu1y BO rOflaBHHt'lH tlox a3

MHrJlapbrHbl, r-yBBATJrr.l Typuy Ba farraBuriliH qox .[ypyJraluMbltu r'aah.flylyua

Ba 3o;+ ryp,ly ,re o"ii uahlyllapllHa arlaBa .ALI-IIMLITI orcy'I. Eerta ra,

!

i
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ox(ap pH-hr 5 oran ll 10-5 M HCI nreh-rrylyna 0,01 uol. HCr anasa eAraJrco,ouga r.aehnyrqa rypruycy,yH yMyMrr 
"u."."i.u, l6*+i0-;=10-t ;;;;6:"p;;orap' ,[errlear'r' 6v rtreh.uynyn pu-nr =2 reqep gejuurup, ie'nu e sahur a3zurbrp.I n 10-s M HCI raatr-rjvrvu-a 0,01;;N;OH orase erAlrxAo uehrynsa NaoHrarburbrrbr 10-2 - 10-5=10-2 M oraqarAbrp. ,(eue.uu, oy Gn yry, poH = 2,pH-u uca = lZ oJryp. Eelanzrne, narpnyr'r_huApoKcrqgs aJraBaeA[nMocr,rHr(on uehlynylr pH_' rau nahug aojraruuru,rp. ffir.rrrra ryprxy BorEJroBHHrrH qox Aa 6ejyr oarrlajaH Mur.Aapbr- :er,re 

"yp.V r,rJra oHyH Ay3rapbrrrrbrFbrHa orraBo eArrrca pH rauauuaa 6u,,.i *yp lajr,,r"";;-oft.Aorpyaas aa, aKop rar,nur' 0,1 M_a o"puo"p ;;"^ CH3CooH necH3cooNa-Aau u6ape" I r rap'ruura 0,0i ,o, Hci orraBo eAr.rrMocr{uehnyrga H* rarrurrr*ruuu 6up o reaap Ao aprMacbrua ce6e6 oJrMa3, qyHKH6y uorurap cop6ecr 
"TYuj^ry1!- o*r'n cH3coo- aoHrrapbr r.rrro enarejexnpu6, HolurarrrMaMuu CHTCOOH utne:

EyHa xepe ae *,er,,y,y" pH-;#'#j;_LHil^:":f#;"H a3 ojryp.Mynasrar heca6rauanap^ K€croprp xu, ,H" 4,7 oji" T,oi -1u *r* a3arrbrp,aaha qorpysy' qIoMH 0,0e, frarO'yr'l.r roMH3 cyaa 6y a3.rnMa 5 nahu.q roruK,JrerulP.
oxep nepunrtarr_1 

" rapbrr.ubrFa 0,01 uor hop haHcrr ryBBornr,r roJroBlraJr'lBo eArdJrco, onaa oH- aouy hauuH AorHro c,pKo ryp-y"yny, H* uonyrure 6nplarue.,rax. JIaKr.rn 6en-e harua u. ,o*up'"i"r"".#",,uru xueajerrelep .qejnruuejeu"r(Arp,. rryHKu ryprxyHyH rarburbrrbrHbrH oHyH Ay3yHa oJraHsuc6aru qox a3 aej,urs,lr,r{A"" 
""i.,"iryn 

pH;;-;;jrr*"*rp \4,76_tan4,84-e KHMH apralrarqup)-.
Hehajer, 6eno rocensyp eAex KH, Ho3opAan xevupAujrauzs naahryn 100aese gypyrarrrbrp. ou,qa 6ena qbrxbfp KH, cr.rpKo rypuycyHyH rarburbrr.brHbrH

ryBBOTJII,I A3tUIMAC'I HOTHqACUHAA H* PTOTUAP'IHbIH TATbUI'IF'I AA TYBBATNHa3anMaJrbrA.rp' Jlaruu Ho3.pAaH raq'rpMar oJrMUUr xu, uetruyr .qypyJrarrrr('r^raTypury Bo rFyH rarHrbrrrapbrHbrH uuc6aru rerpn6eu 
"i6r, ra-nsrp. EynaKepa Aa pH-uu rHjMoT rrpaKrHKH oJrapar aejururrle: ;"rp.-Eerernrcno, uelrrrynaa ,?re Typruy Bo oHyH Ay3 rapbrrrrbrmrHbrH

Hrrrrr.rp:rKbr ueh.rryayu pH_uu aojru,grpo,H irap 
"yp 6*r;prup"rH ro,c,p,Hr.ra3arrAapar H* rarrurHruHbr roH3HM earp. Ee-rre.."i;;;;;;--iurrrr"orrr,ropre ja 6yQep rapbrrrrbrurapbr jrr{raHbrpnap. Eysei 

"up.r*I-apa sau6 ocacrapluburbrrnapbr Aa o"j-r.p:_p{Q_!p rapriu*rrnipi aera6 .cacnaprra oHJrapbrH

Iy:^p":I: _:?brrrrbr.br .(NH4OH+NH4CI), rypru ay*up",n r"^.ju o*ui"ino'ulrfa q/puynaprla 
:? J-1^op1u Ayarapna rapuruuruuir, ,"h.iy-"p" ;;(NarHPOo+NaHrPOo; NaHCOT+N ariO, i" 

".1 
a1u*-arp----- 

"l

Hahajer, ryBBarJrr,r ryp,,y Bo roJroBri 
-uahnyruaphrHhrH rarburbr*apbrxnQajet reaep iyxceK o,rAyrAa oHrrap ra Oy+ep 1J;;;;;;;;rrr.rK oirypnap.Or6erre, 6ypuau 6yeep_ ro-'orpHHHH i"*anr*, jyxapiraa 6axrrnan hanrapauuc6eren raMaMuJra 6aurra,['p. yynxu Typuy Bo faJroBr.tHHH jyrcar
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rarbr;rbrFbrHAa MohnynyH a3 Aa oJrca pH-nu qajuur4upr',roK 1r.{yH, oHnapAaH
rnQajor raAap qox onaBo eAlrJrMoJrr{Arrp. TypuryuyH Ba ja relenuuraH a3

MHrAapbrHbrH oJraBa eAHJrMocu pH-rr upaxrr,rKu onapar AajuurArrprtlup. Bena
Kra, h 0, I M HCI r'rahrrynyna 0,01 rrao.rr NaOH aJraBo eAHJrco, H* rarruurur
0,1 - 0,01 = O,O9r-uonln azar,r;rp. Ey aauau ueh-nynyn pH-n l-geu 1,05-e ru-
uu, jo'nu .dar',ru 0,05 Ba}II,IA aprblp.

3euQ rypuryrap Ba oHJrapbIH ry3JrapbrHbrn rapbrrrrbrrbl. 3auQ ryprry
CH3COOH Ba ouyr{ Ay3yHyH CH3COONa rapbllubrrf,rHhl Ho3opAoH KeqHpoK.
Cupre rypuycyHyH HoHJraIIrMa cad:arunur, reruujuH,qeu IH-] rujuerunu
reJuH eAr,rpJlop:

lcH3cooHl
[H-]= Krr,r*rffi

Me'nyrvuyp xu, CH3COOH aeuQ ryprrlyAyp ne uahryrga 6arurH,,ra
onapar HoHnarrrMaMbrrrl MoJreKyrurap IuoKJrr.IHAo onyp. Eyngau onaBo,
TyprxyHyH HoHJrarrrMacbl Ay3yH ejruE aAJrbr HoHJrapbIHbrH Hrurr4paKEr ilJta
ryBBornr{ cbrxbrrrrrblpbulMblruAblp. Eyxa Kgpa Ao rypluyHyH HoHrrar,uMbrril

huccecuuus rarhlfiblFbrHf,r nreh.nynaa oHyH yMyM[r rarbulbltbrHa, ja'nn

ICH3COOH] : Cro., 6epa6ep erMoK onap. fiejuraHrropr Ho3apa alirapar

Jyxapbrla Bepr,rjrMrrrx roHJrr,tK.uaH aJlapbrr:

[H*]=*ro.rfucon (1)

( 1 ) rerurujunn norapnQMarracar Ba Hrrrapocuuu gejurn^r,rpcaK, iurapbr:

-lg[H.]: -lgK*,y -

pH=pK*.r-lg

C-
pOH - pf* -lg js

Llyl

. C*n
lo-'E^ Lon

c*n
(2"

Con

Eypaaa PK*r, = -lgK.vo,, = rypluyHyH KecroplaqucnAllp'
3auQ acacnap Ba oHJrapbIH AyurapbIHbIH rapbllublrbl. (NH4OH+NH4CI'

olan harAa NHaOH-uu uoHrla[rMa ca6uru rerrrujr,trgeH anaphlr:

[OH-] = Krrno,

Eypaaau:

lNH4OHl f, C"","

t\rHif =r** %

Jlarus pH + pOH = 14 onAyrysAan
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pH= 14- pOH= 14 -pK""".+ Ig +* (3)
Lo",

Ey sopruyniuap ocacbrnl,a 6up cbrpa Moconanapu Ho3opAoH KeqHpoK.
Macela 1. hap 6upunaaH 0,1 rrao,u MaIIo olau 6yeep rapblrrbtrbrH.[aH

pH-rr ueuaje 6opa6opaup: a)l Jr rapbuxbrFa 0,01 r',ron HCI oJraBa erHr.qHKAa;
6)l.rl raprrruura 0,01 r',ron NaOI{ orraBa e,qr.rJr,[HK.qo; n) rapumrrru l0 goeo cy
.Hrra AypyJraruAbrpAbrrAa pH xeua aejrarurp?

horutn: Jyxaprr.qa Bepurrw:,1.:gd (3) reunajraHa acacaH aJrapbrr.

PH:t4 -4.75+'*#:e,25
ll raprrurrrra 0,01 uon HCI oJraBo eru.rrMocu C,"," n4jlrorusu 0,09 M-a

KIIMU a3aJrlup. JIaxuH Coy,0, 11 M-a KHNIH r{oxiurbrp.

,[enaru, pH= 14 - 4,75 - lg ffi = 9,15.

Lu rapluuura 0,01 rr,ron NaOH oraBa eAHnAHKIa aJrapbrr:

pH = 14 - 4,75 + lg 0,11/0,09 = 9,33.

Hohajar, nahlyny 10 aaQo AypyrarxAbrpllbrrAa pH 6ene onap.

pH = 14 - 4,15 + lg 0,110,1 = 9,25.

Mocelo 2. CH3COONa raprrururbrHblH pH-r,l l0 AaSe aprgrrrga
a)CH,COOH rarbr.rrbrFbr ; 6)CH3COONa rarr,urbrFbr ue,,re Aaj uurep?
herulu: l-.{r MocoJraAo r(opAyK KH, ryprxy Bo ayiyH 6epa6ep

rarbrnbrFbrHAa raplrrxbrFuH pH - rr p\o,r-ja, ja,Hu 4,76 6apa6ep u|u. Hwlvt
6elo recorByp eAaK Krr, rapbrrxbrraa--cHrcooll-uu .arirru.i, r0 4oeo,ja'uu I M-a xultl aprbrprurMbrruAbrp.

OHAa pH= 4,76- fg* =4,76-lgt0=4,76 -t =3,76" 0,1

Ay:yu rarburbrFbrHbr 10 qeso aprbrpcar, arapbrr:

pH= 4.16- r, I = 4,76 - 1 = 5,76.
I

NH4oH+NH4cl rapbrrrbrFbrHga NH.oH-uH rarbrrr.rFbrHbrH r0 Aoea
aprblpblnMacri, pH-uu sahr.rA r-oAop t161s.rrMacbrHa, JraKr,rH NH.CI_rau rarir_
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rrbrFbrrrbrH aprbrpbrJrMacbl l4co pH-bIH 6up o roAap a3iIJIMacbIHa ca6a6
onar{arAbIp.

EyQep rapburlbrrnapblH rpaKrfiKr,I oJlapar pH-rr ca6ur caxlauar ra6n-
nrajjorr.r- uah.nyna Aaxrirr eAHnaH (se ja peaxcujauuH HorH\IacuHAo aMolra
xarau) Typuy Bo ja acacblH HoHJIapbIHbr e3 KoMnoHeHrJIopHHa 6rp-
norrrAnpMacHHo ocacJIaHMbIruAbIp. On6arre, 6y ra6nnrajjer rejpra-r,rehaya .qe-

ir.rngHp, onyn cophaa.qu 6yQep rapblrrrblFblH KoMnoHeHTJIapHHHH rarbIJILIFbrH-

AaH acr,rJrbrArrp. MacoloH, oKop 1 I 0,1 H aMMoHHyu 6yQepn rapblrublFblHa,
(jo'un repru6uuga rarbulblrbl 0,1s 6apa6ap orlaH NH4OH+MHoCl-gen
r,r6apar rapnturur) 0, I uor.qas .Iox HCI na ja NaOH oJIaBa eAnaopco, oHAa

hap uxH hanla r',rohnynyu pH-Hga aHIz oJlapar qox KacKHH gajuuux-nux
aMoJra Konop, Hynxu oH,ua orlaH NII4OH ne NH.CI-uH MI,Ir[apJIaplr H* ra ja
OH:un 6uplauruaca y.ryH qarMa3irap. Ey rauaH uehny.rrAa oJIaBo eAr4nMlux

ryBBarJru ryprxy ra ja ToJIaBHHLIH aprblrbl pH-uu KocKHH ,qojnurlrlacune
ca6a6 oryp. (3)-uy Qopruyna ocacblHAa heca6nava Kocropl4p xa, pH-slu
rcuQajar ro.uop aejurrrMacH 6yQep rapbIIubIFbIH yjryu ror'lnoHeHrnaprlHHH
peaxorjaja rav cep$ oJlyHMacbrHAaH oHr{o 6auuauutp (,lelser 7).

qaasefl 7
Auuonrayu 6yQ"p rapblulbn'JlapblHblH roJIoBI{ ne ja rypury onaBa eAHlMocH

rtne pH-uu AojIaurMacH

I n 6yQep
rvrehrylyua

NaOH r'aehnyny
OIABA

EAI,IJIMHTTTAHP,

uo.nfu-e

pH
I n 6yQep

rapblr]blFbrH-
alnHCl
vehnyry

AJIABO

EAHJIMHTUAH

p, ruol/n-o

pH

0, 1 n
6vQep

rapbrrubr-
FbI

ln
6ySep

fapblrxbr-
FbI

0, 1 n
6vSep
rapBr-
IIIbIFbI

0,1 u
6vQ"p
rapbilu-

bIFbI

0,01 qr5 9,25 0,01 9,25 9,25
0,02 9,33 9,26 0,02 9,16 9,24
0,05 9,42 9,29 0,05 9,07 9,23
0,10 11,12 9,33 0,10 8,87 9,20
0,50 13,30 9,72 0,50 5,12 9,16
1,00 13,65 11,62 1,00 0,70 8,7J

0,35 4,62
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9o.[ger 7-neH aruarruarrr uyhyru HoruqoJrapo KoJrMoK oJrap:I 
. 
Eyeep rapbrrxbr,rap'H hau,c' npaKrrrKr,r oJrapar pri-urH ca6ar-

,t'Jt'tHLt JaJrHEr3 ryp,,y ne ja rereBklHvt* r"ryejjou rraaup", oJraBo eAr4rroHo
ruu rE r',ryejj oH 6y+ep ryryMyH a MzrJr HKAr{pJrap.

Eysep ryryMy ryBBorrr, Typ,,y no ji raneBHHHH uyojjaH rarbrrrbrra
MzrrrHK hyryan MrrfAapbrHa aejnn&.rjl.nqeu 

-(rulon/n 
re ja r-exn.n-re ra+aaoolynan) onyu 6yQep fapbrrxbrFbrHa oJraBo e.qHJrMAcH HOTHqOcHH.qe pH-rr

iujr'aoru nahuggaH jyxaprr gojrrunnMHp.
2. Maxcuuan 6yeep ryryMy :orae rypruy ro ja oHyH Ay3yHyu ne jaseuQ ecac Bo oHyH Ay3yHyH 6apa6ep farbrnbr,rapa ManLrK olAyry voh-

nyJrJrap.qa uyuahuge e!:ailr4p.
3. SyQep rapbuubrFbrHbrH KoMnoHeHTrropHHl.rH rarburbrFbl Ho rE.qop qox

olca, uahlynyu 6yQep ryryMy aa 6up o roAop r{ox oryp. Eyny ,,rognoJl 7_IoH6y{ep rapbrrubrDrapbrHa aru onaH rnjuauopn' 
"y.4r"3crnq"n KepMoK

onap.
Oxap pH-us ca6ur rujuerHHu 0,5 nahza ,{orHHrHKJro caxJraMar Jra3brM

KoIIHpca, ouAa 0, 1 n 6yQep mpbrrubrFbr y.{yH I n 0,05 Morlau aprbrr orMa_
AaH ryBBorJrr.r rypruy na ja ronenu oJraBo erMoK na3brMA6rp.

I u 6y$ep rapb,ubrFbr fryH r.{co I n_o 0,5 ,o, .y"""rru rypury ae ja
roJraBH aJraBo eArzJrMoJr_trAup. Ey Ma,rylaJrapAou 6rzpraglaH 0,05 ruol'"rui"
eArdrMecrz rrlohlylyH p H-urr 0,04 sahu,q Aajuu,ap. b,l ,6y+ep .up"r.",.u,
y,ryH 6y nejuurar<nux 0,48 nahn[ pH reurxul e,qup.

- 4. Eysep r"rehlynyna ryp,,y eo ja rorau,rHr4H aJraBa eArrJrMoc, r4no
r'l ohnylyu pH- n uH gej u un racu H o rap rrrbr- c a6ur nujvt r"ap rrr" a3aJrbrp.

Eele ru, 1 n 0,1_ 6ytep ,rapbuxbrrbrHa 0,01 ubn NaOH ," 1^ HCt
aJraBo eAHJrMocHH,qeu pH_ uH ,qajuuruecn (opra heca6la) arxaFbtAaKbr Kr4Mn
orryp:

0,00-0,02 Morr r4HrepBarrbrHAa ..0,0g5 sahlu pH
0,02 -0,05 Mol ......................0,10 >>>> p H
0,95-0,10 uor ..0,28 >>>> tH
Kepynayjy KHMlr, aHarr,3Ao 6ysep mpbrx,rbr ror6ur erMoKrro, oHyH

TyryMyHy Ho3apo ,rrti- rra3brMAbrp. Mocelen, pH_uu npaKr,Kll r'ryojjiH
rurjuerr'luge naehlynaa H* noulaprrnbrH roflJrarMacb] HJro KeAaH hop haucrr6up pear,'rjaHH arrapMar r.rcroAHKra, uahnynaa houun prt-i' ,-r* 6yeeprapbuxblrbr xu$ajar raAap oraBe earanr,aajlr6ca, vaflHruru. ,urr,r,Abrp KH,onyn 6y$ep ryryMy rusajar re4ep 6ejyx or"yn. Jalnur OyS.p rapbrrrrbrplrH
TyryMy xuQajor reaep 6ejyr orr.qyrga, r"rehnylyn pH_nuu'caOrrri, 

"pu*_rHKaAa caxraHbrJra 6ulep. Eaurra co3Jro, 6y6ep fapbrrxbrFbrH KOMTT.HeHT_
Jropr4HHH rr,rehnyn4a r,rrxTupaK eTMacH qaha onnep wwni hanla, je,uu 

"r+;j;,raaep 6ejyx rarburbrrAa oJrManbrAbrp.
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I-apslururrrH
a,4br

Tapr<ra6 pH

@oprrarzar fapuurra rypuycy HCOOH Bo HalpHyM

Soprraar4ehraa HCOONa rapbrrlrr'IFbr

3,8

Ees:oar Eeuroj rypurycy C6H,COOH Ba HarpHyM
6eHsoaruu C6HTCOONa rapbuubrFbr

4,2

Acera'r Cupxo rypruycy CH3COOH Ba HarpHyM
acerar CH3COONa rapbrrxbrrbr

4,8

@ocQar Harpuyr"l auhuapoQoc$ar NaHrPOa na HarpuyM
hngpo6oc$ar NaTHPO/ rapbuublrrr

6,6

Ar"roujax BOAuuoul.ryra hr.rApor<car NH4OH
aMMOHHyrt{- xnopHAH H NH4C I rapbrrrrbrFbr

9,2

EyQ"p rapbrrubrFbrHAaH aHarrurxx rovpy6arropAo r.lyxrann$ pearcaja-
JrapbrH afiapbrnMacbrHAa KeHHnr rzcruQaae eAupJrap. OH .{ox r4rruloAl,InaH

6yQep rapbrrubrrrrap arxaFbrAaKbrJrapAbrp;

EyQep rapbulrbrFl,rHbrH KoMnoHeHTJIopHHHH ra'rbrJlbrFblHbr aajr,ru:aup-
MoKrIa, (2) Bo (3) AycrypnapbrHa yjrys orapar pH-rrH t'ttjvarunu
AajurrrAppyaK onap. Ey :avau 6y$ep ryryMy Aaha .{ox Aajuruuo.rrugHp, laha
AoFpycy, 6y$epuu ra'cupn raSajor rcAap eQ$ertrra o.rlMzlrlbtrblp.
KounouenrLropAaH 6upunnu rarbrJrbrFbr o 6rpu KoMnoHeH'rr4H rarbL[LlFunASH
l0 aaQa qejurur'aecu pH-uu sahuA rc.uop gejuruuecllHa ca6a6 onyp.
Ajarruaup rn, 6yQep rapbrrubrFbrH caMopanu ro'cup cahacu pH-uH jyxapsua
KecropuJraH rujvrerAeu 6y ne ja o 6upu ropoQe sahHA roAap jenam',rolugup.
Eeraruxlo, pFI-u 8,2-aau (NHaOH uuc6oron NHoCI-ua l0 rar aprurlt)
10,2-ja (NHoOH-un 10 rar apruru) ruuu caxraja 6unau NI'I4OH+NH4C1 -

AaH Myxrarlu{ 6yQep rapburrbrrnapbrHbr r',ryroSQorujjerna haartpJlaMar orlap.
Acerar 6yQep rapbrrxrrFbrHuH caMoponrr ra'cap cahaca pH 3,7-5,7

apacbrHAaAbrp.

$ 21. BecQH aHaJIIT3HH KeAHrrrrrHAa uyhurru pH-Hrm re'.iuuu

Orcep aHiuIHrHK pearcr.rjanap yqyH uyhuruu pH-urrH q'ox r'lyhyu
ahoruujjeru BapAbIp Bo aHaJIH3HH KeAprtrnrHAo oHy re3-re3 raJrx erMaK

Jra3bIM Konnp. pH-un raJHurnlrH ruryxronuQ MeroAJIapbI r',ra'11,r',r4yp. [aha
irarlrr Mero&rap rusajer raAop MypoKKo6aHp Ba xycycH unha:lap ro:ra6
e4np. Boc$H aHurJu,r3ga jannsr: peaKrnBnapun ror6ul' eEuJIMocH ttorrl\tocHHAa
haapoxeu r4oHnapblHbrH raTbrJtbrFblr{brH To'cr{prrHAoH poI"IKHH gitjut.ut'locl,tuo
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acacJraHaH KoJropr.rMerpr,rK MeroI{IaH Hcrr.r+aAo eAHJrr{p. Bere peaxeHrnop(rvrecolen, naruyc) Typtxy-ocac r,rHA,KaropJrapbr a,JraHbrp. Onnap soue y:narypruy ne ja acacuH ,quccocuacaja onyHr'raMbrru MoJreKyJryHAau u6apar olannayxronuS poHxo MarrrzKAupJrap. Jlaxr,aycyn ,;;"';;; ruccocuacwjaOJIYHMAMbIIX MOJIEKYJUIAPbI rbIPMbI3bI, IZOHJIAPbI 14 CO MABI,I POHKJIH OJIAHa3oJTHTMHH Typuycy aAJraHaH MaIr,r(oAoH a6aporgfip.
Oxap ruopru oJrapar hap hancrr HHAr,rKarop rypuycyHy HInd.< onyHaHHOHJrapbrHbr HCO Ind- HJrO r.ruapo ercaK, OH,*a JraKMycyH uahrylgar4oHJralrrMacbrHbl a[raFrrAaKbr cxeMJro Kscrapa 6ulapur:

HInd =--) H*+Ind-
rbrpMbr3br Kej

Jlaxr'ayc cyAa harl oru{yrAa (re ja hep hancu nejrpan r"rabrynga) ouyuHInd rraorrercyry Ind- unrony ano 6lzpruxge. N,rehryra apanbrr 6anenurajrapaHK Bep,p' orcop 6y r'lehnyna 6np ieaap hep haucu 
-'orp 

,yp-y oJraBoeAI'{JrCO, oHAa rapa3Jrbrr coJra lorpy aojuurHJrMr.ru orrap. Earura co3rro AecoK,
rypluyHyH oJraBo eAHJrMoclr n:ro 

-H' 
ttHy vrehlyn.ou trun Ind- aaouyryry;har,aucrturr HoHJraruMaMbrrx HInd MoJreKyJry rxoK,,rLrHAo 6r.rpneruunpaporitrohnyrr rbrpMbr3br poHKa 6ojanavar4rrp. Oxep ,":rpir- r,.rohnyn y3opr.rHaronoBu oJraBo ercoK, oHAa oHyH OH- uouy unA,Karopyu H* aouyu; 

":y;;6UPAATITATPgS, LIOHJIAIIIMAMbIIT H,O MOJIEKYJIYHY OMOJIO KOTHPOqOKAI,IP.HuquxaropyH HoHJraruMacbrHbrH Tapa3rbrFbrHu aeaaa eAaH peaKcujanuu na_TI,IIIJOCI,I CAFA IIOFPY, AAhA AOFPCY, INd_ AXHOTUAP'IH.IH TOIUIAHMAC' I LICTV-raMoraHo AoFpy jeHoruuur orryp Bo r'rahryl xej peuxa 6ojauirp.
Baurra HHAuKaropnapbrH poHKHnm aejrLru", o"-L:n, ruaxarAa u:ahoJIyHyp' Mecala,, QeHonera,euH,' HoHJrarxMaMbrrx MoJreKyJrJrapbr paHK-cH3AHp, aMMa aHr,roHJraprr Hco rbrpMbr3br poHKo 6ojauNasrurguf:

HInd I+ H* Incj-
poHKCrr3 rbrpMbr3br

.[euela, rcnaBHrropaH ro,chprzHgoH eenoneraneau rb]pMbr3br poHKAa6oj aur'lzuu4brp, ryp ruyJrrp rm ra,c apu HIIoH r a" _ pu n oa r rr".", 
"-r 

rorp.
, Moh-rry-aa rypru.y no ja roJroBrlH,H onaBo eAuJrMacH, ehruuiu Kr4.uah-rrynyn pH-uu aojlaurgHprap; Ho3opAau revrapAzj r4MH3 vH\Ltr(aropnapbrHpaHruropuHnu gejnurr"rac, Ao 6ynyura onarc.qap.qbrp. sy cyaJrbrH ejpanar-MocH Kecrop,p KH, poHKHH ,4ejuuuecu aaxHrua her,,,ru'rnarouropa xapaK_Tep oJIaH, oHyH KeqHA cahecu aAJraHaH, pH ,,rjrraeruuaH uyajjen'rnr"pru_

JIblHAa reAI,Ip. Eele ru, JraKMyc pH-rru 5_.qou rg.rrax hap hancrr rajrnrorsu.qoraMAMraJra ejurz rupuu36l poHKa MaJrHKAr,rp. pH_rru S_aun jy*op6r aprMacbrI,Ino poHK Ko3o qapnaH AapoqoAe aojuruunuoje 6auurajup ra pU B_a"

92



rapnar Kej poHKnH onyp. coHpaAaH pH He I'oAap aprbtpca aprcblH' oHyH

paHKH pH 8-Aa oJIryFy *rr, *".1 -"'unutlup' 
pH 

'n'epna'ut 
5-8-a 6apa6ap

ory6, raruy"y, *"rfr ;;h;;" pH tl 6ututu rrajr*aernu-a yjryn ronrzpr pH 8

oriy.au 6y-uiyurcarop paHKcI'I3, pH 10 onAyrAa ?Ica KocKHH rblpMbl3bl paHKa

rr-r*arp. ,[,axralu 
'*"rra 

"uh.", 'ouP'"'" 
I'lJlK poHKcH3 "tqyjl:

,or=up"u"u, tuyurahu,u,o eAunAujunAas pH lO-Aa all 6ejyr HHTeHcTIBJLIJo

qaT6Ip.

MahnynyH pearcujacsrnrtn rejuuHHnu oH ca'[a YcyJIy oHyH naKMyc

r,rahuryly ," .;u ,ruary" KaFbr3bl Hna JoxJIaHbInMacblAblp. Jlarruyc KaFbl3bI

cy3Ke(r Ka.bl3bsoro.rinAu, n6apar orlaH ltaKMyc ruahnyly r'ua horraypynMyu

,i "r,"^p 
rypuly ("rupu*rs' JraKMyc rarrt:rt") na ja raranu ("ltaru raKMyc

raftr:sl") Itno PaHKnusvv"'l(ltp. Oxop uaru naKMyc Kalbl3blHa 6up Aav"tst

ur-", onyHaH' ruehnyl oJraBa eAuflco, o IbI3apAbIFgnAa! naahlylyu pear-

"rolaco, 
tyirayp (pgis). lltpuu:u naKMyc KaFbI3bIHbrH 6np Aauotst ^yry\:

oryru, ,ut"yi,yn 
^uJIaBa 

eAHnMacH IIJIo xojeprnlacu oHyH rcnaBH peaKcuJaJa

,-r* (pH>ti) oiIMacbIHbI Kocropl{p. Oxap na 6y eo Ha Ao o 6uplt KaFLI3

o"-r, or,ynun r"rah-rrynyH re'cnptaugaH 03 poHKl{rrn qajnrut"tHpco' oHAa oHy

uejtpan (pH=7) heca6 eAuPnaP.' ' Eoira*, MohnylyH plarcrajacsrsus 6ela raxMHHr{ joxnaHruluacbt KI4-

Qajor egup. Jlaxran 6rap cupa hzuuapAa Mohny"tyH pl{-rrltu rr{uertlultu-gaha

AarHr- r'oJuH "4rr""", 
uoi r,ayhyruyp. Eyuyu YqYH Keqnr cilhoctl pH-rtn

,y^r"rr6 rujuemopuna yjryu xo,oH, 6np ueva r'ayxrannQ HHAplKaroprap

,l'rOr, 
"Urrrp. 

Jlaxnrycna iinu,1,o, auaFbIAaKbI ,IHAuKa'ropJtaprt 'r'ar6ur e'rMoK

orap: MarH raMon 1pU t,i'2,t, ruplvlbt3bl - capbl; pH 8'0-9'6' capbl- r',tanu)'

Hapttuuu nnerrn (pH 3,0 -4,4 uohpajst-uapr'tu"lrt)'

ftrplan:u Merlln (pH 4,4'6,2 rblpMbl3bl -capur)'

<DeHonQraneuu (pH 8,2 -10,0 poHKcH3 - rstplru:r't)'
Ey 6eul nHAI'IKaropnapAaH o'[aBo heltqusult aluarbl'u,aKbl 14Ku

,narourop - Oun"u-olrl r'rerll, (pH 0,5-3, jarulu-6auenuraiu: pF{ 1'5) eo

ruuonsraleuu (pH 9,4 -10,6; poHKCH3 r'aauu) rar6ur q\uttvtp'

My*tnrr4uHAl4KaropnapnaaHaJIH3o'[yHaHr''tehuylaro'csperMoKJIa
r,lah.,rylyH roxMHHH pH-ust raiun el'MoK qorl'IH aejuLrullp'

- 
I\.{"""non, on-ra oryran tnlaluynyu Aatvlr,lbl ,rer,llocltufiH tleKAJH

Hr{opHCHHAo 6up AarutlrruHgu"aaop rvretr-rryly Hao rapbllrlMacbl HarHr+IocrH HA'o

aUaFbU,aKbI pAHKnAp aJlblHIvlbIIIUIbIp:

Paux
CapsI
I{aprrrrur,r (ra ja caPr,t)

Caprt
Caput
Pasxcpt:

MasH rHN,tor

Haprtu.,lst MeTHJI

lsrpt*lu:rt MeTHJI

fupi'lrtsrt Qenol
@eu H
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Maru ruuonyH capbr paHxr,r rraehnyny,s pH_HrrH 2,g_g,0 apacbrHAa,
QeuorfraneHHr.rH poHKHHr.rH rbr3apMaMacoi pU_rin a,O_aon'iy*apbr oJrMaAbr_FbIHbr rocA,r eAr.rp. Merul HapbrHqbrHbrH HapbrHr{br poHKH pT>i,+.urprJ.i,
MerHrrHH capbr poHKo KerrMacr,r pH>6,2 onAyryHy cy6yr eaap. KepyuayjyKI'IMH, heuuura joxnauar fryH aHAHKaropJrapbrH hauuctrnu rer6ur erMoKJIa3bIM Aejnn. Eero rn, KecroplrJroH h-lu HapbrHr,rbr MSTHJI ro eeHonera_JreHHcH3 4e joxlauaHbr arrapMar oJrapAbr.

hauucuH,[au eanepurunr,rca joxnarr,raHbl MaBL M.THJT rar6ur erMoKno6aru"nauarAup, qyHKH ja,ums_ o,-.Jrpr"r*, paHKr4 (pH<1,2 _ryBBornu ryprxuahlyn) re ja uaru poHKH (pH>9,6 ryrr"rm roJroBr4 rvrah-nyn) Bepap.Oxep hep hancu 6ap nngara.op ..yry, coH paHKHHu Eeivl., oBBoJrKr,rI,IJro coHpaKnr apacbrHAaKbr poHxnopu oMono_ _Karapupco, naahnynyn pH_irhapruH uHAHKaropyH Kerrr,A c^ephagA,Haa4up. MecanoH, aKop MaBra rr,rMoJryHCAP'I BA JA MABH POHKH ABO3HHA, OHIAP'IH ONTHKA ,OMIOHMOCHHOTr,r{ocHH.qe jarurur poHK aJrb_rHupca, 6ele =iupup """"u* onap ra, pHapiurbrr rzjuare MiurHK ory6 g,0 sa 9,6 upu"uinir,'9_;"1;;;,*rrp. he^ruuuerauoje seuonQrale,H,H :lrr fhrpMbr3br poHKHHr.rH ,BO3HHA sera+ vehpaj,
PAHK AIIIbITAA KOJIMOK ONAP.

Huguxarop r'rohlyrrapuurr yjlvH HHAuKarop KaFbr3napbr LrJro oBa3eAHJrAHK.qo oHyH y3apnHo ruyua vy6yr nacurocuJro Orp oa"p aHaJrH3 oJryHaHuehryr oaaBo eAopo.K 
_oMoJro 

KoJrMr,uu po.HKH ruyurahago 
"rrl" orup.Kaprrsua rer6ur eAHJrMocH a: rr,rehnyn $leQ eArrp Bo 6yHa xepo qojapur,lnar.lrpoaHiurH3aH yMyMtr xapaKrepr,rHa Aaha yjryn xenup. Anuar ponrcuuc6eres ajarru aJrbrHMbrp Ba her"r Ao hell onaH Ma,uroHHH Ka.br3repe+auqeH a.qcop6cujacu aae oJraro.qap orrapar 6rap re4ap ,uajnurr.rnup.Jyxap'aa rejl eanluuur r4H.qr{Karop KoMnneKcH oBa3r.rHo,,yH,BepcaJrttuguratoplap" aAJraHaH KaFbI3AaH ucrueaae erMoK 
"rr"prarrgrp. Ey,ajp,-ajpur HHAHKaropnapbrH rapbrrrJurrr, pH-lrH HHrepBan"rnga e: poHKr.rHH

uejr.rurup. Moceaen, 6y^yrrr"f.- r*'r^urop{ap^1H 6apu, 6eu.r uyxren,eHHAI,IKATOPNAP TAPbIIII'IFbIHAAH A6APET Ory6 
' 

PH Z-TO I4HTEPBZIJI'IHAApoHKHHr.r a[IaFbr.[aKbr xzlr,rr Aojurunp:

PH Ponx
2 (ne ae).......rbrpMbr3br-uahpajrr
3..............rurpMbr3br-HapbrHqrr
4..............uapbrHr{br

1.............aupbt-HapbrHrrbr
6.............ryMyny-capbr

PH Pesn
7 .............capu-jaurru
8....,........ jaurrur
9..............rvranu-jaurrrn
l0 (no jyxaptr)...6onenlraju

, HuAuxargpy ja r'rah-nyn ruoKJrHHAa, oHyH 6up Aau.lsrcbrHbr AaMqbrrenhecnnAe l-3 AaM,{rr aHarrn3 orryHaH r,rghryn 
"r" iuji*rorpru.ro, 1u ,oyHHBepc,u HHAHKarop rr,Iehnyrry Hrro hongypyrh,{yur Bo rypyAyrroMyrxHHAr4Karop Karbr3br rrraKnHH,qo rer6ur erMoK onip. hop 6up gecro KaFbr3
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yrryH pH-brH MyxraJru+ paHrurapuHAo KaFbr3r,rH hancrr paHKa 6ojauuacrrurr
KOCTApOH paHKJrr{ rrrKaJra oJraBo eAHnMHrrUtr4p. IUrana Bac}rrocHno pH-srn
rajuH eAHJrMocr4 r{ox ca,qoAnp. Orep rrKaJra oJrMaca, 6y$ep naahlyruapun
ap,qbrqrbrJr cbrpacbrHAaH ncTuQa.{a erMoK Bo llapzureJr oJrapar aHuru3 oJryHaH
uohlyra yHr,rBepcafl HHAHKaropnap HJro ra'cup erMoK oJrBepurxJrr,r.qap.

[aha uypaxxa6 erraenr.ljj arnaplau ucru$aAo eAopoK, pH-rru roxMr4HoH
0,2 vahug garuuuju HJro KoJropHMerpHK ycyJura naehnya.napun pH-uu rajr,rn
erMaK onap. TajuHar MeroAlrKacbr Mr,rrAapu aHirJrH3HH Aopcnr4xJrepnuao reja
CA}IJIMHIIIAHP.

Meh-nylnaprtn hasrtplaHMacbl yqyH HrrrJro[HJIeH AucrrrJrlro oJryHMyr[ cy
raM raMu3 oJrMaAbrrbtHAaH, rapKu6rauAo hasaAaH yAyJrMyur CO2 ne uytuo
ra6rap.u,aH ajpruraH MaMoJrop, MoconaH NarSiO, ora 6ranrap. Bynyn
Horuqocr,rHAa revpy6eqa rajnu eAHnoH AHcrHJrrra onyHMytu cyjyu pH-u oHyn
Ha3opn rujueru 7-je yjryu KonMr,rp. Oxap 6ela cy uno NaCI, KNO, ne c.
oxuap uejrpal Ay3Jlapbrrr vehlynnaptr haeupnaubrpca, oHAa onnapun pH-lr
7-j" 6opa6ap omraju6,. cyjyH pH-Ha (aaha aoFpycy, pH 5-6) yjryn
KOTAqAKAHp.

Eeno Ayuaprrn Hejrpan uyhr.lra yjryH r'aeh-rrynnapbrHbr .rJrMar 1,.tyH, ja
pH 7 xzura uejrpalnarugbrpbuMbrru cyAaH, ja aa ysyu MyIrAor rajnaruama
COr-uon a3aA oJraH cyAan racru$aqo erMoK na3HMAbrp. Eena cyjy cojyrnyraaH
CO2-uu yrMaMar yrryH, o, caxJraHbrJraH ra6us aBbr opracbrHlaH HarpoHrry
ohasx (re:opAurul.rru NaOH se CaO raprruursr) 6opycy Kerrupr.rnMr.uu
rbrxaq r,rJro ranaHMaJrbrAbrp. hasa 6ena 6opyaaH KeqAHK,qo CO2-aau
roMlr3JraHrap; r<ap6on-4-oKcr,rA NaOH no CaO-ga yAynapar, NarCO3 no
CaCO, KHMH 6epr 6upaauruenopu aMano Karupnp. heM.rr,rutrH Ay3
r'aah-rrynrapuurru pH-u Ha3opn onapar 7 rnjuarnuo yjryrt KoJrMocH Jra3brM

KoJu.{pco, oHnap 4a COr-aanr rtlyaaQue oayHMaJrblAbrpnap. Erecle Aa Ha3epo
irnMar na3brMAbrp ru, uehlymapbrHbtH caxJraHburMacrrr y3yH MyAAor AaBaM
eAopca, oHnapbrH pH-nuH rujuaru cyjyH rxyluo ra6lapAau huAponlrs
Horurdocr,rHAo raJraBH peaxcr,rjaja MzurHK ha.u onan clrnHKarJrapbr r{brxaprMar

heca6uua apra 6nnep. faresrareruMoHuH raprubrcbrHbr irJrMar yryu ra6uu
AaxHJrra AuBapbr napa$uu re6erecu Hna epryiryp.

Tovpy6eae HUrH rrox qoruHnaurAnpaH 6y MaHer{HrHKrapun haurrcuHa
naaup haruapAa Mypardr.ror eAHJrHp, 6ere xrr, oKcop hamapAa oHirapa xycycu
ycryHnyK BepHnMHp. Jlaruu jaluta caxraMar Jra3brMAbrp KH, pH-urH uejrpan
r'aohnyuap y.{yH npaxruru jol r.rJro rarrbtJrMbtru rujveru, Ho3opr,t pH 7
rujuarune yjryn r<eruejo 6zlep.

D
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M O COJI OJI OP B O CYAJIJIAP

). H, ea coTuutu haucot zamuJtbtzra,pautda co oa Hro 6yxctpaapoutrrtu
dawaueuq zdmurbtztapbt__liary orapaz r not/a ee r0 iorrn -i oip"iip
oadyzda CO+H2O q=-) H?+CO, !9nap pearccujauutH mapa3tbtaot japauotp.
Eeta hatda CO-uuu u^eua r$ausu COr-uu qelpmnrua otap (K=t )l 

-

. Vaoa6: 0,9 M; 90Vo.

2" or<ap za3ilap zapuu,nteomda ?) hudporceuuru 6)auuonjaxam
eamunuztapuHbt apmupi4uw orcae, H2l 3H2 q= 2NH, peaxcujgioma*t
mapa3Jlueu harucu Ltc,mueai4oma jenattu uw otap ?

"j Jyxapoba KocmapL,Jti4uru pearccujon(q)bttl mapa3JtbLz easujjamda uttx
ha,LJttuu japorcoma Kutilu zasflar) ?apurubtabtHbtH cbtxbtJtilacbt *r,iLp uoupi,
sa aKap edupca, onda mapasnate haucbt ucmuzawamda.iorualuuw oaap? 

'

4. or"ap H* -uuu zambutuabtHbtH 0,0t e-uou/a-a 6apa6ap oJtMacbt
ua'"tyndypca, ouda 0.5 ru. uefutytda zapuw,a mypu.tycyHyH ,otutawlt.
dapawacu. ueaaj a 6apa6apdup ?

ttlaea6:a =0.02(2Vo).

5. Cuauud myputycy HCN nalutytyHy cy uto dypynarudotpdr,tedct
uoHJtaruila dapeuacu Go uoruawwa ca1umu dajuutapnu? "'

6. 4-ny manruupuauH taapmuHa acacaH eapbtluza mypu,tycyHyH
uoHJtaruila cadumuuu 80 oHyH I u. aahtyada uoHJtau.\Ma a'rprorLul,
heca1nauatat.

7. Teprcu6uuda 0,1 uon/t NH4CI ottau,0,5 u NHrOH (K=t,g.t0t)
uahtytyuda olf zamwaoLart naja 6apa6opdup? NHrCr-uu uurmupaK em,Moclt(t1, ,t,nornonu Heqa dafia asandutp? hecabtmuoro, uoHJtctpbtH aKmuenrK
atvtc &nuHbt Ha 3 ap a aJtuadau m axlt uHu anap,Mut bt.

qaea6. toH'l =9.10-6 e.uou/a; 0,r uo-n/.. NHrct urumlrpaKbt uLta olt
uoHJmpuHbtH zomuJhtebt moxnuHoH 105 daea a3utap.

_ 8. I n.-da a) 0,! uot KCI; 6) 0,1 .non KrSOr; a) 0,1 aoa AlCl,; z)0,1 not Mgsor; d)0,01 uott Krsoa +0,0r noLt itrlios,'oinu .uaruryt trtpr,tu
uoH ?y6saJopu ueuaja 6apa6apdup?

elaea6: e) 0.1 ; 6) 0,3; e) 0,4; c) 0.6; d) 0,1g.
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9. 0,02 u CaCl, ueh^nytynda Ca2* ea Cl uowtapotHbnt aKmueJtuju ruevaj
6epa6apdup.

9laoa6: oror* = 0,0054; a",_ =0,0172.

Kecrepuru. 6y manruupuau heta emduxda hap uejdex arlalt
aahtyttyx uoH zyseacuHu heca1aaaaz aazamtdup 6a oHyH aacumacuJa
qedeat 6-uotu ededlapurua ocacaH uumepnoajacuja emuaruta Ca2' ea Cf
aK m u6Jl uK aJw c qJt bLHbl m anM cut bL,

10. 0,1 n NH.CI ea 0,05 u. NH.OH uafurynyuda OH- uounapwnotx
arcmuenujuuu hecadaancubt eo hauun uotutapuH axmuenujuuu antuoHuyv
dyztapu urumupaK emuadeu nyzajuca emwoJtl4 aos- - eujuamuua
aMMoHUyt'| dysnapuuotH uwmupaK emMocu Ha Lyp ma'cup Kocnapup.
Tanutnwru Hamu.4aHu moxwuHu hecadnauada (utbtHirbuu (6ax: manwotpotz
7-ja) ruamuua ua uyeajuca em.uanu.

Vaea6: aoH - = 1,7 .10-s ; 0,1 u. zamamweda alililoHuyttt dyznapomom
uwmupaK emilacu, aoH - bt maxwuHaH B0 daQa azaadwp.

K_ecrcpuru. NHoOH-ux uoHtaruila ca6umuuu,(mepttoduuanurcu)
1,8 .l1u ee6ya emuattu; NH.CI urumupaK emnadan arnJiloHuyw-hudpoxcuduu
uoHJtawn4acuuot eahuda 6apa6ap eadyt emnatu.

1 1 . a) 2.104 a-uoH /n H' 6) 0,008 e-uou/n. C)FI- -dan u6apam
u ahtytnapotn pH-u uaje 6apa6apdup?

tttaea6: a) 3,7; O) I1,9.

12. MefuryanapuH pH-ot 6epa6apdup: a) 2,63; 6)12,45; ,ouaapda H'
ea OH' uoLuapuHbtH eambuuzw uadup?

qasa6: a) [H'] =2,34 . l0t; tOH'l =4,27. l|'tz e-uon"/n;
6) [H.] = 3,54.10't3; tOH'l =2,82 .lTt2 e-u,oru/n.

13. a) 0,N5 x HCI naluynyryt 6) 0,015 ru KOH uohnyty+yn pH-u uedup?
Vaea6: a) 2,30; 6)12,18.

14. a) 0,02 n. CruCOOH ( Kr^r*, :1,74 . l0-7) :1,74 r,rehtynynyn;

6) 3,5 COz ( KH,co,=4,5 .t0r) dojuyru (zdC-da) uahtytt.ynyn:

a) 0,05 n. NH.OH ualuytyxyu pl:l-at xaja,6apa6apdup?
Vaea6: a) 3,22; 6) 3,89: e) 10,98.

15. HCI 6a KOH nohttyturapdtuat 100 deQa c1' runa dyp'ynan'dorydoLzda
oHJmpilH pH-ot uewo dajuutap?
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16. lamunonu l}'s H. otaH NaOH-dan u1apam I n nahtyn y3opuHo
0,001 non. A) NaOH 6) HCI ata6a eduLtapca, nahtytyn pH-u ueue eahud
dojuwop?

qaea6: a) *2 apmap; 6)z 6 antap.

17. Mafutya 0,056 ttot/n NH4OH ea 0,1 noa/n NHoCI-dau u6apamdup.
Ey nahtyttyx pH-tt uaje 6apa6apdup ee 6y uahtynyru I tumpuHa 0,001 uoa
a) NaOH; 6) HCI alxalo emdurcda pH na ,.qp dajuutep? klaea1u fyudau
ae 6 onrcu m anu,tbt p u a b[H Ha m uq,a c u u"'t o n.y eaj Ltc o e m M atu.

Vaea6: pH 9,00: a) 0,01 apmbtp; 6) 0,01 a3arrbtp.

18. a) 0,01M CH;COOH ea 0,01M CH,COOK; 6)0,01 M CHTCOOH
Bo 0,5 M CH'COOK; e) 0,5M CH{OOH 6a 0,01 M CHTCOOK
( K.nr.oo, :1,74 .I0 s) 

AyQtep zapbtutbt?tapbrHbtH pH-uw hecadtanan t.

Vaea6: a) 4,76; 6) 6,46; e) 3,06.

19. (Dopuuam 6y0ep zapuutuauHu haswptajapKaH 100 un 23 ru.

zapuruea myputycy HCOOH ttahtyay 3 na 15 n. NH.OH uohtyny una
eap orutd up tmu uwd utp. lap orutu awru pH - nu hecadnauatu ( K roo, =2. I 0 a 

).
Qlaaa6: pH 2,05.

20. a) 0,2 u. acemam 6y0"p zapuwuabLHbtH 60 6) 0,1 H. acemam
1yfuep zapuruuauHum I tumpuHuH y3opuHe hap dupurudan 0,05 uott HCI eo
ja NaOH ata6a emdurcde pH ua +yp dajuruap?

\Iasa6: a) HCI ma'cupuudeu 0,22 a3arap, NaOH-dau uco 6up o eadep
apmap; 6) HCI ma'cupwdau 0,48 asatap. NqOH-dan uca 6up o eadap apmap.

2l .20-,au n4acataHuH hanttuudau aJtuHaH HamwtaJrcpa acacaH 0,2 u.
oa 0,1 H. acemam 6y4tep zapuwuauHotu 6y$ep mymywyHyH eujuamuuuu
uyeajucacu hazda Ha zapapa Kativr.aK onap?

22. pH-am 2,25-a 6apa6ap orwacbt yuyn Qopuuam 6y@ep eapbrutuebt
uohttyttyruda zapbrurza mypu,tycy Go ouyn HCOONa dyryuyru eambtJtuz-
tapuHb;H uucdemu Ha otMarbtdotp? Ey nafurynyn 1yfuep mymyMyHyH ha,u,tu
xuQajemdupuu?

Vaea6: C^rr*, ! C,ro*, = 31,6.

23. Ey{ep zapbrutdauHwtt pH-r.t 4,0 oauae yuyu 0,5 n. CHTCOONa
nahtytyndaH Hetta ut. 2 n. CHTCOOH 100 at uahtytty y3apuHa ata6a
emiloK tatomdwp?

9laea6: 74 nt.
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I IPYII KATIIOHJIAPbIHbIH PEAKCHJAJIAPbI
BO AHAJII{3IIH KEEtrIIU

* 22-l rpynyn YlryrrH xapaKreprlcrrlKacbl

I asarrmzK rpyfl KarHoHIIapbIHa auuounyu Nffo, KarI[ryM, Harpltylt{'

MarHe3I,IW so 6a'gH 
-naryrp 

eJIeMeHUrapI'IH I'IoHrIapbI a],/Ilwrp' OrulapsIH oMa]ra

KorHpAnKJropn oKcap ,qruap cyla jaxuru herul onyplap, xYcycHJIa oHIIapblH

"yne^ul, 
tuagpoxcr*, xipOoHai Ba xJropHI 6uplaurlvranapl,IHl{H cy,a havul

orrManapbl aHzurI,I3 yvyu ahaunjjorJll'I[Hp. Ee[e xll, 6y, 6upunou4 rpyfl Kar]IoH-

napblHbl raJIaH rpyr ia'"oturap's hausrcunAau Qepuangrapnp' Ey 'ry}IIapHH
ha.r[r ofiN,racbr HOrrar'IocHI{Ao I rpyfi KarLIoHIIapbt 6arura rpynyH rpyfl peaKelrTnDpfl

rano, je'run HCl, H2S, (NfL), S il OIIUrCO3 rna qeKl!ryp se 6aura rpyn Ka:MoH-

,up"r"ro, eauQ harur olaH A)x311ap I13KIIHIII3 ajup.Urrr[a r"rohrryaqa rarrbrpflu.p_' 
___- I .py" Karl{oHrlapbluun .haurtcblHbl r{eK'qYpaH rpyn peaKeHrI'I Joxqyp'

Eaurra rpynyH uo*upri K*, Na* re Mg2*-1ry1 roJuHuua MaHe oJIAyHIapHH,qaH'

aHaJIH3I,IH crcreuatrx I(eAlIuI'IHAa 6y KargoHnap 6aurra KarHoHJrapHH

haurtcrt qblxapbrlrblrAaH coHpa re j uu eAunupnop'
Kamapl ee Harp[y]tl AeBpI{ cI{creMHH eJleMeHTnopuuun 6npnn'ln rpyrryHa

aaxr,rJr orD6, TYBB3TJIH peaxcujaja KI'IpMaK ra61|Jlr'riiaruxa . MZIflI'IK reJIoBI'I

,"rr,,up^urp. Oiloup orar reMneparypyHAa cyjy rynnennn napuatajapar hugpoxeru't

qbrxapblp Bo yjFyH hqgpoxcl4A 6I'lplouruanopuHuH oMoJIo Korllpup' MocoJIoH:

2Na +2Hro ;?2N3gH +H2t

lelanu MeraJUIapbIH hr'uporcnl 6upleruraenepu Aaha rYBBornH

roJroBuJrop,qnp. Cyly ,ihryarupli ort;1up raMaMI{JIa I,IoHJraIrIMbIIruIap. Eyua

Kepa Ao TBBoTJIH rypIIryJIapbIH Harpl{yl!{ Bo KaTILIyM Ay3JIapbI hugponu:a

ueby: .anrlnpnap ," b*u,upi* ueh-nyrulapu uejrpan pearcNja Bep1ujl'tHAox

6eno rraehaylnapbtH pH-u ounaprtn ha:stpJlaHMacbl YI{YH u111lroAHJIoH cyJyH

pH-Huu rnjuerr.r nne reJuu eAHJIHp. 3auQ rypuryrapblH KaJIHW Bo Ja

HaTpr,ryM Aysnapbr qox Ba ja unc6aron hugponur eTAI{KJIApI,IHIIAH otulapblH

ruah-nymaprt rorIoBI,I pearcr'rj a (pH>7) Bepl'Iprlap.
'Au*rouuyru-trrapo*"r4 NH.Off *r*;*urH cyAa n,lehnyny, e::yny ron$

ocac KHMr,r anapbrp. 1 n ueh.nynga auruoujairt" ,ounurr',a Aapgql.ocn O,47o'a

jaxrrnAup. fynrainra rypluyJlapblH aMMoHI{yM Ay3napbll+uu uehlyly 9y":
Kepa Aa ryplu xaccarn i"u*"ri-apa (pH<7j ManHKAl'rp, ptoconoH 1 s NH'CI

ueh.nynyn pH-u 4,6-ja 6apa6ep,urlp.'.---- l (', fiu* ," irtgj- 1e,eva'aotI .py'u AaxIrJr oJIaH Karlrounap Li*,.Rb* sa

Cs*) rauaulunr"r-- coKKH3 - sa ji r,rKr,t eJIeKTpoH epTYlLrlopu ro'cupcu:

m3napblH arot{napbIHbIH oprYKJIapI'IHe o*r'aplilp' ,flerpu cHcreMI'IH II
.pyrrynau jepleureu, I sa II aHZIIIHTHK rpyfl KarHoHJTapbl a['tacblHAa KerII'IA
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roruKuJr eAoH, hoM I se heM ae-II rpyna laxr4lr eAuno 6ulaH Mg2* uouy IrpynyH 6aurra *ur":;1allu^,fl1f eenriu orupu, xycycu MeBre ryryp. II rpynKar,oHJrapbrurrn Mg',* uaa jaxuurrlrn onyn ocacbr rap60uar 6upreuruecH_HHH (MgoH)rcor cyra rarae haln onMacbrAbrp. Jiax,a, o, aMMoHHyM
Ay3napbIHbIH LllurhpaKbr nla hon-n 

^ouyryHraH II rpynyn aMMoHHyM_Kap6onar
BacHTocHJro .reqypyrMocH NH.CI_zu HrrrrHpaKbr HJro anapburAbrFbrHAaH,Mg'* ayanu3HH KeA,rxr'rxae ILpy, *urronJrapbr HJrO qoKyHryAO Aejr.ln, I rpynara uah'nyrqu r-u]! Eyna yiryn oJrapar ouyn I .pyn *urroHJrapbr HJra6rpnurae ej penuluacr.r ennepr.rru.n uuup.

cyny vrehnyruapaa I rpyr *"*onruprrnr," hauucrr poHxcu3Arrp.Houlapuu xaccocr.rH, Bo xapaKrep pearcujanupurni, 
":p"*r*", oHJrapbrHjepuna jernprannae luopar'rrHHo *ycy"i Qrro BepHnMonHAup (r.erranep urypa,r{oHJrapbrH rarburbrF'rHa, rroKyHrynopaH ocacnapa onaH ryru"rd""r*,1;;;

oHnapbrH hann oluacuHa Ba c.j. riexyHryrapr.rH Typruyrip ," rorroB,rrapAoham oauacbrHbrH ce6a6nepu harla aaha r,,ry$eccol Ma,Jryl,rar IV Socnaaohortolua hacwtu rajaacuHrr ejperuurAeH coHpa BeprlfiaqroK,qup. Jlaxuu IaHufi.T,K rpyfi KarHoHJIapbIHBrH xacconoprrH, ne:ep4-an Keqr,rpArrKAO peaK_cwjuapuu a[apbrJrMacbrHbrH onruMaJr uopar,rrprHu Ceqaaqo qeKyHryrapuH
T)'puryJrap Bo rorroB,JropAe hennon'la ra1wnujj"rruproJ-xycyc, 

QaxupBepnrar+roKAr'lp. Eyna Kepa .qa 6y ne ja 6aura veryary aJrbrHAbrrAa rena6ejauec'nehar Kopyrryp KH' uexyuryHyH r'ryxrenraQ rypruynapa (rraHnepan Bocrapre) oJraH MyHacu6ernuu joxnicirn, haru.{[HraH qeKyHryHyH roJraB,rropAohem oluacbrHbr roAr,r ercr'rH. yjryu xecropuunop r4oHJrapbrH xapaKreppearcujatapu jasuaau MarHAa nepr,rnr.lp.

$ 23. K. rouynyH peaxcrjalapu

9exyuryneprtrr oMoJIo KeJrMocHHo ocacJlaHaH, K*_HrrH re juHpeaxcr'rjanapu 6up o raAop .qo qox aejunar,rp. Eyunapaau ruyhyu oJraHnapbrarxaFbrlaKburap.qbrp :

1. Yaxup ,yp-1yqqrC4H406 Bo orryu ryprrr HarplryM ry3y-HarplryMhuaporaprpar NaIICnHnO. *-ry" AyurapbrHbrH uelrrryny Hrro aFKpracraruruK KirrrHW 
lrlnynrOu, ""*ynry.yHy 

oMona Karr.rpup.Yaxup, 6aurra cesre, aurru*uip Tpruycy - nuc6arcn aer,rS yeraryplrlyAyp. Ouyu uoreKynyHAa ar,ro, aron, frrAp;r, uuffi.'ff*an jaanrrs6ynyH ktK]/,cht H* uoruapsr ruoKJrHHAa ajpulup, 6ynyu n"r'r"""r"ro rypluyHKU ocacJrbrArrp. O heu opra se haN{-a",yp, ay.rap oMoJra Korr,rpMoKra6nrujjeruHo Marr,K,u.rn..J1x,p^ryprry.V_n_yn KarrHyM aa uar.p,.ryr,, Hno opraAy3napbr (raprpa,rap) Krc4H;o.-' ." 'Nurc.H;d; ri"#' o" HarpHyMhpraporaprpar NaHCoHooo-cyaa ju*-i, ha;' ";;r;."'s*"rr", KarrHyM
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hnapomprpar KHCIHaO6 uuc6aran :eaQ herrn orl.qyryHAaH K* rojanu y.lyu
ncrnQaAe el.unvp

KCI+NaUqH4O6 --?KHC4H4O6J +NaCl

EjHnna KirnprwyH 6aurra Ay3.rrapbr Aa 6eno pear<cujaja Krrpup, MoconoH:

I(rSOo +2NaHColIoOu -aI- 26gCoHoOuJ +NarSOn

on6erra, 6yuy reuaMoK oJrapAbr, qyHKH pearcrajaga jarnur K* sa
HC4H4O-6 Hrrrrr'rpaK eAr'rpJrap. falau 6aurra HoHnapbrH hauHcH raHnr,rKAoH
r{brxapbura 6u.uep. OnAa 6axrurau pearcujaHbrH r,roH ieunujnuH aJrapbrr.

K*+HCaHaO- o < -rcuoH406 J

Peaxcujanu ga ejpennrer y,{yH KoHycBapr{ cbrHar ruyuracnHo 4_5
AaM{.IbI KaTILIyM Ay:y r'leh-rryny (KCl re ja KNOr) rexylyp Ba y3apgHa 6up o
raAap AaMqhr NaHCoHao6 uah-rryny orraBo ev4Jrup. gexynryuyu oMarro
KOJTMACT,THH cypoTJIoH,qHpMAK y.ryH cbrHar rxyuacHHuH ,qHBapbr txylllo
vy6yrna cojyr cy aJrrbrHAa mpbruubrpburAbrrAa, cbrHar uytuocuHAaH ro[aHqox KHqHK rurrrllo rcnflanapu Kpr{crarualuMa MOpKA3r.rHHH OMOJIO
KOJIMACHHA CE6E6 ON,4YFYHAAH AF PAHICII}I KPHCTIIJUIHK I{EKYHTY OMOJIO
KOnOr'IAK.qnp. cypruer, rlaJlxarlaMar se 6aura KHMH Mexanurtr r'e'cupnep
qeKYHTyHyH AMOnO KOJTMOCHHT{ Cyp'ornoHAHpHp.

1) hap urejaon oBBeJI oHyH KpncraJurr,rK oJrMacbrHbr r,ryajjon erMeJru.
Eynyu y.{yH cbrHar ruyuacuHn rauaju6 oHy rreBrdpapaK KaHapJrapbrHa
januruuuru KHC4o6 KpHcrarrnapunu uyurahuae egHpnip. Auop$ (ero.ra laqox KHrtr,rK rpucraurr) r{oKyHTynop 6ene hanqa cbrHar ruyuacr,rHHH
AHBapbrHAaH acaH ronypnap.

2) 9erynryHyH rypruy Ba roJroBHJropa oJraH uyuacu6eru joxnanrurup.
Eyuyn r{yH cHHar uyuocHHu uanxalajH6, yr AaMqbr nenh-ecranuu hjp
6upuHun qoKoK hrccacnne (ne ja rr cbrHar uryruecr.tre) 6ylaHrrr uajeaen
6up_ navlvu jepneruaupramap. EyHnapaan 6aprzne 6r.rp AaMrdbr ryBBarJrr.r rypruy
(HCI, KNO, uo ja H2SO4),o 6upune 6np.uaruutr roroBu, (NaOH ne ia tibU)
Bo y.ryHqycyHa Hco 6^p AzrMqbr ctrpKa rypuJycy oJraBa e\brrup.
AxupsruvuqaH 6atrra, ralaH hamapun hauucbrHAa qeKyHry hen-rr onyp, Ey
3aMaH KeAaH pearcujalap a[raFbr,qaKbr reHnuKJropo qana6 BepupJrap:

KHC4H4O6I +H* =HuC+HqO,; +K*

KHC4H4O6 J +OH- =CoHoO2;+ H,O+K*

w
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3) Yeryuryuyu r[urMbru hnccacuHuH y3apHHo 2 4auurr A]rcr,JrJra
oJlyHMyrrr cy aJraBo eAu6, crrsar. tuyrxacuHuH r.rqapHcraHAoKr4Hrr trryruo rry_

9ry1__rapllrrrl(brpMaura, cy hauarraunAa rbr3Abrprrpnap. gexy*rryHyH
KCH4H4O6 helr oruacrr reMreparypyH aprMacbr HJro aprbrp.

Eeaenuxle, KHC4H4O6 rreKyHrycy ar Kpr.rcraJrJrHK Ma/t/{o ony6, rajuap
cyAa ryBBorJrlr ryptuy Bo ronoBhrrepaa han"rr oJrAyFy halua, ,oruq 

"rpnirypluycyHAa ham onuyp. feja erMoK Jra3brMAbrp ir, rHcouooo harr.rvuulru

::x Mr.rrnap. cojyr cy,.a Ea honn o-rryp, 6yna xepo ao peaxcuja unc6aran a:
hoccacrbrp (aypynaurura cepho44u I : 1000).

9exyurynyH 6y xaccecu pearcrzjan'u jeprane jerupunrrao uopar,rrr4HHrojun eArap. Eena xr.r, KHCoHoOo vexynrycy iajnap ruahrynaa, eraqa Ao
ryBBorJrr'r rypuy ua ja rysnerJr, faJroBH peaxcujanapa MaJTHK uahlynapaaqeKMyp. Eyna nuauuar yqyH 2-3 gau,lu KarrHyM ay:y-r,,,ahlyny yr"prru 6rp
I-9'Ie aa"or"r ryBBornH rypuy ne ja re.uanH onaBa ear.r6, a-nriHmsrur r"rahlyrai
K*-rr reJnu errr,reja r{aJrburrbrH.

Toupy6enopAoH Hornqro uuxapapar, K* rroHyHyH NaHCrHoOo peaKrg_
BI4 IaJrO re'junu peaxcujacrrnrr aura$rgaKbr rxoprJropH Ko3JTOMOKJTO anapMar
oJrap:

a) r'aeh-nynqa K* rarrurrrrl xueajer reaap 6ejyr oJrMaJrbr;
6) pearcr.rja cojyraa arap"rnrarr"l ;n) uoh-rryryu peaxcrajacu serae rypru Bo ja uejrpa-rr (pH 4_7)

onMaJrbrAbrp.

Analu: 3aMaHbr re3-Te3 peaxcujaurrH KerMocr,r rryH Jra3brM oJraHIxopaurr.r Myrnor japarr,aanu, Orap r,rohryr qox typyayptu, oHy 6yxap_
narxllbrpMarrra rarburarrr^brpbrpJrap. oxap rnretr,ryn r-oJraBr.r ne ja rypru p"ui._cuifia Miu,{KAr4pco, oHy o Baxra rrarran uejrp*u.,a"rporprap KH, pH_rrH
JIa36IM 

.oJraH rujuarn aJrbrHcbrH. Mehnynyu noJraBH peaxcujicusu'ra6o_
paropHjaaa olau hap hasc'6up rypruy - xycycuno clrpKo rypuycy Hno erro
HEJTPAJUIAUIbIPMAT JIA3bIMIIbIP KH, OHYH APTbIFbI KHC4H4O qEKYHTYCYHYH
rreKMocHHO MaHe orrMacuu. fynnorJrH ryprx vrehryly NaoH ,rL Heirpui,-
TAIITI(bIPMAI- OIAP. HEJTPIIJINAI,UMAHI,T KOH UJIA AIAPMAT ONMA3, qYHKH OHYH
BacgrocrrJro urohlyla rojnn onyHaH [roH Aaxr4Jr eAr4JrHp, NaOH "r.rrr"HarpHyM cHrcooNa acerarbrH HrrrJroAr.rJrMocu oJrBepr,ruIrHAup, rryHKH aHzurr,r3
oJIyHaH rrrohnynyu pearcujacrr 3aMaHbr ryBBorJrH Typruy r4rrrr,paK eAopco,:au$ cnpxe rypuycy aJrbrHap:

CH3COO- 1g-<--2 CH3COOH

oxep HarpHyM aceraru rraahryla 6ap reaep aprbrrJraMac.r HJro onaBo
ercoK, orqa pH=5 (6ax: $18) onau acera.r 6VS"p.upor,urr.r, a-nrruap. Eelo
l"tYhurae KHC4I{4o6-brH qeKMocrl xueajor *ip ,u, ,,"arp. halvrqnnsH
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FOraBlr xaccaJrH al1,ufir3 onyHaH MAhnyna cap6ocr cHpKe TypuycyHyH tlox .qa

6ejyr onr'aajaH aprblrbr oJIaBa eAnJIAHKAo hauras 6yQep uehnyly aJIMar oJryp.

Jyxapr,rAa KecropI,InMHIIIAHp KH, K* y"yu peaKeHr onapar NaHCoHoOo
aBo3HHo r{axbrp rypuycyHy rar6ur erMoK olap, 6ena KH, oHyH 6upnu'ru
rrunnajlo r4oHJrarr]Macbr HarI,r\IocuHAo K+ HoHyHy qeKJlypa 6unas HC4H4O-6

aMona KoJIHp:

H2C4H4O6 a+ H*+HC4H4O-6

Jlarun 6eno halua peaxcuja ryBBornH TypxlyHyH oMaJIo KoJIMacH ljJro

reAHp

K* + H2C4H4O,, €J KCH4H4O- 6 +H*

Ey la oHy AoHop eAHp. EyHa Kepo peaKcujaHu jepraue jernpapreu
peaKeHrAaH oJraBa a]Hur:,1l3 onyHaH r'lah-nyna 6up ae HarpHyM acerar aJIaBa

ergrajuugeH oMoJro KaJroH TypIUy ura 6uprouropaK, acerar 6y$ep rapbIIIrbIFbI

BepHp. 'r
2. Harpnym roSalrxurpar Na, [Co(NOr)rl.'Ka-rluyM ry3rlapbl r'aah-ny.ruy

Hra repxu6ra KrNa[Co(NOJJ oJIaH capbl paHKnH r{oKYHTY Beprp. Pearesr
ro6arr (III) ayayuyH KoMnrleKcu ony6, [uccocuacuja 3aMaHbI [Co(NO,)o]3-
hoHnapbrH oMoJIo KarHpI4p xn, 6y K* so Na* a.no 6upnauup:

2K* +Na* +[Co(IrIO2)6 1--n- KrNa[Co(NOr)u]

Pearcujauu cbrHar uyuacHHAo Bo ja AaMr'IbI deshacfi Y3opHHAa
arrapMar oJlap. Eup Aauuu KaJIHyM qyay i''{ahnyry Y3apI'IHo 1-2 AaNallrl

peaKeHrHH Nrehnyly oJIaBo eAI,IJIapoK qoKYHTYHYH iuIbIHMacbI Ko3JIoHI4JIHp.

Jaxuru Qaprrraue 6unan napnar-capbl poHKJILt qeKYHrY oMoJIo xanup. Ey
qeKyHry KHC4ftO6-a suc6erau rypuynaPAa laha as herut olyp, TIaKHH

peaxcnjauu .qaha heccac erMoK yuyH, Typur rvrahnyna HarpI'IyM zcerut oJIaBo

eAopoK MohrlynyH pH-rr 4-5 apacblHa KorI'IpttiII'Ip.
Crapxe rypuycyHAa qeKyHrY herut olr'lyp, 6ele KH, o KoMnneKc HoHyH

[Co(NOr)6]-:' raprn6uuo Aaxl4n onaH HLITpar rypuycyHAau serlSlup:

K rro, :5,1 .70a ; Kr,orr,,.u =1 ,74 . 1O-s

[Co(NO2)6]'-roMnrexcu xvrQajor raAop AaBaMnbublp, 6y rouuercgeu
nohnyna KeqoH NO-, uourapblHbtH MHrAapbI qox a3Ablp. Clrpra rypilycyHyH
hoHJla[rMacbl Horl4qocl'IHAa oMoJIo KoJIaH' r{ox a3 MLIrAap H* uounapslurtH

3
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raTbuIbIFbI, Aaha rvl,;";;il;ffi ; j,;""",ff 1*fiTr?i#r.T1,Slfi .;["Ji#HX#::*ffi ,fynrernu MHHep:u rypruyrrapga yeKyHry -Aaha 
44s3ycu: orau seu{rII'ITpHr r)?ruycyHyH oMoJro xaarraecra ane 

-xeiarajr{HAoH 
utu., nupr-aHbrp.trJHr4 3aMaHIa xo6anr (III), ro6alr (II) xlarran pe4xycr.rja onyHyp.

,ru *3'r"Xffif:Hil, har,^,c"iru'-drp 
"u,pu 

peaxlriarapuH roHrrr.rKnop,

KrNa[Co(NOr)6 ] +6tf -----+ 6HNOz*Co3* +Na*+2K*

2Co1* +zcl- ------> 2Co2* +Clzt

2Co3* +HNOz+HzO -------> 2Co2* +NO3 +3H*

2HNO2 ----+ HzO +NOt + NOzt

Ey peaxcnj anap,u yi ryH ohc H.u.ror.r rM.e?eayxcuj a qy,rop, HrzH craHAaprfloreHcr,raJurapbrHbrH rujlrreiuue acacoH i^n usaherMaK Onap:

E[or*,r,,r* :1,84 v
pro
" clrl2cl-

E"

Eeraanxra, co(II! cap6ecr xrrop Ba Hr.rrpr,rr rypruycyHa riuc6erontaha ryrrorn, oKcr.I*rrarrrA,pLrquAup,6yna xepa aa Cl-cep6acr xnopa K,MHBA H,rpur rypuycy H:?- H]lrpar 'rypr"yru *rrl, oxcu,qroruMoc, KeAr.rp.tarroBa pearcajaurrn (pH>7) ^orru"i*aMarro 
rlpu_-rrrwxyHAyp, qyHKH

E:?#ffiilfff;T:Xofl;1"'* rapqaraHapu. .e ioloH),-u, ryHA roHyp

[Co(NOr)J]-+3OH- __+ Co(ODj +6NOz-

Heaep.qen 
".rllyjryus peaxcuja NaHCoHoOo Hrro o.rraH peaxcajajauuc6otoH' Aaha heccaiarip 1g)'pyn2iurll"pn"uH 1:13000 jax,ua'p). EyuaKspa Ao npaKraKaAa 

_K* ,i6,iy,ry_ r"j1n. erMoK y,{yH 6y peaxcujaaauacruQaga erMoK anBep,rrrJr,arp. -lu*rH 
ja,qAa caxJraMa*uaurr4urp *r,),lar[Co(NOr)u] caxlanlrAurgn nuc6aren re3 uaprrar ana 6unxtjaHAoH oHyHrcHyp poHxu vehpaj'ja Kerrap 1Co'. atnyu peuxu). Eere vohpajrr penrulMbur r*lohnyn K* rejran 

"rr"* yry, iupup.br3Abrp.

:1,36 v

:0,94 vNO; I HNO2
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c.

NFfo uouy capbl paHIxrIH NfL)rNar[Co(NOz)o] rreKYHrYcYHY Bepnp'

Eyuy ranryruyH yj FyH 6upneruuecl,IHAoH QapruannUpen rrloher IlI3AbIpAbIrAa

rapqanaHMacbubrp. Bysa xepo Aa peaxcujauu rbr3AbrpMarna arapMar

na3bIMAbIp.
N1io*-yn MaHe rspsrMoc[rHr4H raprr]btcbrHbr anMar y.IyH noh;ryla

Qopruan1e'hlrg ruehrryny oJIaBo eAupnap, 6y la NH"a ura hexcauerulen

,irpuu*rn (CHr)No (yporponun) auala KarHpHp PeaxcnjanltH arapbulMa

-upurrr, 6y QacnuH axupuuga jaaruruurtr/tup (K*-yn Kocpu pearcujacuna
6ai;. Supur*ri .pyoy 6aurra KarnoHnapu Ba T.TKHH IH rpyr Karuonxapg 6y

pearcujauuH aflapblaMacblHa MaHe oJrypaap.^ i. hurpoxls-xnopu[Ir,JrarrrHar rl/ptrrycy IIrptCl.] ranrpyH rnSajar
roAop rarbr r"reh.nyrurapu wro capbr KpHcraJIrIHK KaJIHW hercax.nopturarHHar
qoKYHTYCYHY Bepup:

2t + [PtCL]2----+K2[PtCl6] r

J
Murpocxon irJrrbrHAa rreKyHTyHyH KpHcrarrJlapbl OKraeApnep Qopua-

cnuAalnp. Nlt* uony (e.rreue Ae Cs* re Rb*) ejun uexyurYHY Bepnp.

4. Ilepxnopar Typrrycy HCIO4 KilrrHw uepxrlopar qo(YHTYCYHY Bepllp:

K'+ClO-o-->KCloo J

lurgupuar r{eKyHryHyH herul oruacuuu ru$ajer relep aprblpblp.

Erm cnupruHl,I aJraBa erMoKIIa henrl omrlanbl a3iulTMar onap'

5. MmiporprrcraJrnocKorrrrK peaKcnja. oruja IuYIIIocE ysepnua 6up

AaMr,rbr KiurI{yM lyry r*,reh.nyly jepnaurgnp}r6 MI'IKpora3 JIaM[acbI f3opI'IHAa Bo

ja enerrpux-co6iciruun ranaprinaa (cnupa'rr onuajan hucceae) ouy rypyjaua
*roru 6y*apnarll{htpblprlap. eojyxyuyrlaH coHpa rypy qeKYHrY K. y"yn

peaKeHr oJraH ro- repxn6u Na2PbCu (NOr)u tpoprvrynyHa yjryn KonoH

p"orrurn 6up ,uar,rtlucbr ,uo uEUTOH[rJrnp re I AenraAaH coHpa qeKMYur

onaH KpHcrufiap'- M[rKpocKon ajrrbrHAa 6axlurHp. Tapxn6u NarPbcu(Nor)u-

lu*, ,6up"t oran yrat HI'lrpHrIrH xapaKrep ry6ruornru Pp1 ne ja rynyq
paHrarru Kplrcruulapbl oMarlo Konup. iilrpyna-rua cephepgu 1:6600-Aup' NHa*

,oHy ejnrl rpnctaanapu oMono xerupAujuugau, pearcnjaja MaHe onyp

(oxnar'aa.nu).- 
NH*o HruTHpaK erAHK,qA 6elo heparer eAupnap: aHzIJIlI3 OnyHaH

*,rehnyrryH 
"6rp u.r*t cu aurja ruYua-cr yiapnrue- rypyAyrlyp ne hop ne$e

rypyjl"-a *uri 6y*apilarlAblpMarJla, 6up neue qeQe rarbl HHTpar rypuycy
r,rJra l{uuraHunnp. Ey 3aMaH aMMoHHW uoHy uapq'uaHhlP:

2NHoNos+ N2 +2Not+4H2o

NItNor----+NrO f2H,o

aL
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lypy ranur 6np Aatr.lu AHcrHJrJro oflyr{Myrx cyla hala cAH.lrHp Bo
jyxaplua KecropurroH MeroALrKa y:po K* fryH peaKcuja anaprurup. Na* no
Mgrt uoulaprr 6y peaxeHr HJra KpucruurJrap oMoJro KorlrpMup.

6. AaMqrl peaxcujacu. [atr.*u MeroAy r.rra KaJrHyMy rajuH erMoK
y.tyH AHnr{KpHnaMHH [CoH, (NO2)j]2NH (Ilonyexron peaxrrzru) y3BH

PEAKEHTI'HHH TO.CHPHHAAH K* HOHY HAPbIIII{bI fbIPMbI3b] AHIIHKP]/.IIAMUHILH
KANI,IYM AY3YHYH qEKYHTYCYHYH KHqAK KPHCTIUIIAPbIHbI OMOJIO KATHPI,IP.
PeaxcujaHu anapMar rryri cy3Kolr KaFbr3br y3opr{Ha 6np aauuu KaJrrlyM
Ay3yHyH Hejrpal r,rahlyly na 6rap .qaMqbr peaKerrr oJraBo eAHJrHp. Kamrs
Y3opHHAo 1-2 Aar'a',IH 2 n. HCI r*aohnyny I,IJro r.rcJrarAurga gejuuranrrrajau,
HapbIHqbI-rbIpMbI3bI JIoKo oMoJIo KOJII,Ip. NHno ratrurbrFbr rrox olgyr4a, ejHrz
qeKyHryHy nepaujrasaen pearcujaja MaHe orryp.

7. AlonyH poHrrnoxMocr peaKcr{jacu. yuy rynarr{brr eopuacuuga
ajunlruru rJrarHH ren 6apxugHJrMr,rrr tuytua vy6yr xerypyJryp Bo hep urejaaH
oBBOJI TeJrI{H TOMH3 OJIMaCbrHa, gaha 4orpycy, Ko3oprAHK.qo aJIOB JraMnacbrHbrH
poHKcH3 aJroByHyH poHKJroHMOCr{HA OMHH OJrMar na3brMAbrp.

EyHaan coHpa Ke3opM,ur rerr r.rJro KanHyM Ay3yHyH, xycycrrJro KCI-yn
HapbrH To3yHa roxyHyJryp. Telu osa jaurrruuuu Ay3 AaHoJropr.r HJro 6npnux,qa
ra3 JraMnacbrHbrH poHKcH3 irnoByHa ryry[yrAa xapaKrep :ozQ -6oHoruieju
6ojaHrraaHu uymahuAo elllpnop. 6epr< ny:y KarrlryM Ay3yHyH r,aohnyly ule
aBo3 erAHKAe pearcnja :euQ aluHltp. Joxnarraaja HarpHyM .qy3napbt ryBBarJrr4
MaHe oJIAyFyHAaH iuloB KocKHH capbr poHKa 6ojaglrrgHqau, arroByrr
6ouenrrr3js paHKHHr4 nepaalojupnop. Harpuyr,r !y3Jrapbr Hrurr4paKbr r4Jro
pearcujanrt xycycu Kej rxyuaAoH ha:rrplanuuur npr43MagaH ucruQaao
erMaKIo aIIapbrpnap.

$ Z. Na* rroHJrapbrHbm peaxcujalaprr

HarpuyruyH oKcap Ayurapbr cyaa jaxruu hell onyprrap, oHa Kepo ro
Na* y.lyH eorEQ hon-n orau 6uprerxMoJropuH oMoJro KoJrMocHHo ocacJraHaH
pearcujalap qox a3Abrp.

l. Karrprguhu.{poaHrrMoHar K[r2sbo4-(H3sb04 oprocru6Nar
TYPIIIYCY}IYH TJPIII KAJIUW ry3y) HATPI4YM AY3JIAPbIHbIH N,rOhrrYrrY I,IJIO Ar
KpucruuuruK HarpHyM guhugpoauu4MoHar rreKyHrycyHy Bepr{p :

Na* +H2SbO-a -+NaH2SbO4J

_ ,Pearcujanu anapMar yvyu 2-3 AaMqbr HarpHyM Ayay ueh-nyny FopHHo6epa6op he.,rr\aAe peaKeHrHH rt,'ehnynyuy eraso eaa6 irrur. uyuacHHr.rH
AuBapbtHbl rxyua vy6yr BacrrrocuJro cyprMoK na3brM4brp. geryuryuyu
Kpr,rcranrrr,rK oJrMacbrHbr (NaH2SbOa-rru r'ryhyr"r onaMorHAHp) joxnar,aar yryH
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Mohnyn 6np r"ryluar caxJlaHbulblp KI4' qoKYrrry QopualatuMar f{YH llMKaH

rarcbtH. Eyn4au coHpa cbrHar ltrytuocrrHuH aF3blHbI rblxaq une 6amajrr6

,"urprpr"p. Cunar uYuaclIHI'IH AIaBapHH,qa upa rcy6 Sopualnt Kpl4craJlnap

*"pynu*"*arp. Hesepaon revrnpurajur,rur pearcujauu jepuno jerupapxau

aruaFbIAaKbI IUOpTnap Ko3JIOHI'IJIMOIHII'Ip :

l) Hatplayu lty3yHyH rarbrrlblFbl rurQajor raaap 6ejyK onManblrblp'

,fiypynarur'ruur laahllynnapaa qoKYHTY ja he'I zuIbIHMbIp' ja Ea Fy'
,y*"roun coHpa NatlSUO.-un xuQajai regap har-n onMacbl Ba oHyH. uQpar

,oiry- r',rahnyrl urur"'^urrpr"* nr"lrm Harr(locuHtro qoKYp' Pearcuja a3

haccac orAyFyHAaH aypyrut"orru r,,tahlyruaplr (so ja rarblrlblrbl Mo'nyM

olr*.rajan), .u6u*uaun Oyiupru.arrpMarna rarbulaluAblpl{ar Jla3blMgsrp. Oxep
ttoKyHTy aHU OJIapar qoKMYpcO, CbIHar IrtYlllocl{Hl'tfl UqApHcl'IHAarn ltahlyny

6up- uylirer caxra,qbrrAaH coHpa Na* -yH OJIMaMacbI harga repapa KanMOK

oJlap.
2)Analu3oJlyHaHuohrryrryrrpearcujacuHejrparr(pH=7)oJIManbI'[bIp.

Typru uryhurga (pfi.Z) peaKeHrHH napqiulaHMacu 6arulajup Ba aF anaopQ

,"iu"rr6^ut typ.y"yny, HSbO3 ,"*y"'ry"y oMano Korrlap' Pearccnja

aruarblAaKbl TaHJTHK Y3pa KeAup:

H2sbo-4 +H* ---+ Hsuori+Hro

farosH r'ayhur NaHrSbOo r{oKYHTYHYH hell oluacblHa. KoMaKJILIK eAHp'

PearcujaurtH rayrasQerujjeuo *""r"c, Y.{YH ryplu r'aehlyny KOH -na

roJroBlrHlr uce CH3COOH una uejrpa-ruauAblpblpJlap'
Oxop pearcujaHuu uejrpa-nnaluMacbl r<lrQajol 

- 
raAop Aarl4r ana-

prurruaju6iu, br,qu Na* uurrupaK erMoAaH ar"rop6 HSbOr qeKYHrYcY iuIbIHa

b^r"p. Ony xpracrartrutK Narirsb0u qoKYHTYcYHgau QoprnanqupN'{oju ejpon-

*"* iururrluti, A"opQ veryurycYHYH r{eKMocH una Na*yu t''lahrylAa on-

uacu harAa rapapa KoJIMoK oxMa3'

3) PearcrljaHsrH cojyrga anapblrlMacbr; NaH2SbOa Ay3yHyH holl
oJrMacbr KHC4H4|6 Aa oJrAyFy K,MH reMfleparypyH jyrco.nrutocu HJI. TBBaTJIH

aprblp.
2. YpanulacterarJla MlrKpoKplIcraJIJIocKorrrIK pearicuja' Asaln:

onyHaH HarpHyN{ uysy uahnynyHAaH 6Iap Aanvu ourja uryu-tec}I Y3apI'IHAa

;"[r"",a"pr'6,' ouy iy[yjana irlllr ehruj arra 6yxapnaurlr:p^rPap. Iypy ra-nur

tojyoy.oun "onpi 
Orp- aurt"I ypaHlrlacerar UO,(CH3COO)2 uehnyny une

HIuJIoHAHKAaH coHpa MHKpocKor iIrIrbIHAa CHpOONa UO'z(CH3COO)'?

(narpr,ryr'r ypun*u"Lrar) xpucrarulapu uyruah,Ao eAaJII,p' On'uap AY3KYH

Kpr,rcraJrnauMblllr rerpaeAp Bo ja orraegpnapAoH ra6apargup'

Pearcnja ,o^'t"'J"u"oi,p (Na--yn aqbulMa- ylllyy"y 9,9 -yyJ
Mg'. 

- 
-.,rn L*trpun", HrIa flrar AyryH CHTCOONa-Mg(t)t13COO)'1

e
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.3UO2(CHICOO)2 9H2O ropKr46nr4 KpucrarrJrapH qoKyp Kr.r, 6y Aa Harpr.ryMyrr
aMoJIo xarnpAuju Kpucrarrrapa oxruajup.

Peaxcujanrr houqnnss cuFrKypaHuJracerar no ja nureJr ypaHHJracerat.
ana uejrpa-n ne ja crapxe rypruycy r4Jro rypuynaruAbrpbrnMbrrl Harpr.ryM Ay3y
uohnyny r4no Ni(CH3COO).CH3COONa. .3UOr(CH3COO)2.9H20 Ba ja
NaNi(UOr)., (CHTCOO)r.9H2O Sopvrynnapuna yjFyH capbr KpHcriurnHK
rrsKYl{rY aMoJra KoTHpHpnap,

6y pearcnja KaJrHyM grahugpoaurnMoHarbrH peaxcujacuugau aaha
heccacgup (aurmr'la MnHHMyMy uroh:ryryu I AaM.,rrlCuHAa 12,5 urrr-lrrp).
Eyngau 

^oJraBo, 
o, -Harpr,ryM yyyH cor,rHjjenragup. Cu2*, pb2', K*, NH*4, Mg2'

ca2*, sr2', Bl", Al3*, Fe3', Mn2l zn2*,Co2*,Nii*, cd2*, Bi3*, Hg2* -gu'20 iar
MHrAapnapbrHbrH H[rrHpaKbr HarpHynayu reJr.runHo MaHe oJrMyp. OHa repe ao
clrHKypaHaJracerar Na2n-yu cuur, MaHraH, [oMHp, rypFyrxyH, MHc Ba c.
Ay3JIapbIH rapbllublrblHla raJun oJryHMacbr y.{yH r,r[uroAgJrr{p. K*-yn qox
uurAaP LIIxrHpaK erMocu r.rjuauapu CH3CooKUo2(CH3Coo), rpucr-uua-
pbrHbr oMano KorHpa 6anep. Eynyn raprubtcbrHLr ,lJrMar r{yrr aHaJrH3 oJryHaH
rvrah-rryrUa jyrcer rarburbrrAa K* ururupaK erAHKIo (ouyu ro jrzHlrH.qo KyJrJry
Mr,rrAapAa qeKyHTy oMaJro roluuruca), Na*-y cr,rHKypaHHnacrerarJra jox-na-
Ma3AaH oBBoJr, r"rohlyny 2-3 Ae$e cy Hno AypyJrauAhrpn6 re peaxcujauH
anapMaf y-{yH AypyJrarrrMb[r rvrehlyruan 6up Aauurr KerypMoK uaclehargHp.
Na*-yu_ reJuHuuqa ueh-rrynyri pearcrajacu MyMKyH roAap uejrpan rrayhraia
aaha jaxuu oJrMarrbr,ubrp. Typrr ueh-rrylnap HporprqaAaH aMMoHHyM-
hrzgporcrag Bo cIIHK oKCH.(I,I uro uejrparurarrrMiurbrAbrp. AxsrpuHqu harla
cr.rHK oKcr,rALtHHH aprbrFsr ceurpuQyra erMaxJro ajptrnrtp.

3. AironyH poHr<.lroHMocu peaxcujacu. Harpuywyl y.ryqy ry3rrapbl
ilrroBy raprrar capbr poHxo 6ojajslp. Peaxcr.rja qox xapaKrep onAyry fryH
KArIUW BO HATPI,IW [Y3NAPbIHbIH IAPbIIIIbIFT,IHbI TUIATHH OE JA UTTXPOM TCJI
y3opuHo KerypMaxno aJroByH poHKJroHMocuHu uyruahnAo erMoK na3brMAbrp.
Ey 3aMaH KarHyM yqyH xapaKrep onaH 6ouerureju poHlcnMoHMu ."ja
oJryHMyp. A.nona xej uryruo ne ja xycycu "I4uAlrro npu:Macrr',HAa 6axAsrrAa,
Harpr'ryMyH HrrrrHpaKbr lr.na KaJrr4yMy r(opMoK orap, 6ene xu, xej uryrue ro ja
HHAHTo rtrehlyly Na capH uryaJrapbrHbr yAyp. Harpuyrr,r AyurapH r4rra arroByH
poHKJraHMOcu peaxcujacbr qox hoccacgrrp: ar{burMa Mr,rHHMWy 0,0001 rraxi-a
6apa6opanp.. Eyuyrula jauaruu, HarpHyrv( 6uprauruel-apl.r hup jepae
orIAyFyHAaH (cyla, hapauuu ro3yHra, uFua ra6napla ao c.) aHarrrr3 oJryHaH
r"rah-rrynAa Harpr.ryrvryH enqyro 6lartes MurAapbr harla jannu3 arroByH ajaurr no
6ap ueva cauuja urrtaejau capbr poHKJroHMacHHa ocacoH ropapa KaJTHH-
MOJTHAHp.
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$ 25. NII*1 l{ourapbrubrlr pearcriaJlapbl

l.Jejrr.ruIi,JIaBHflopNaoH,KofIanar,aoHuyM.qy3Iapur.lehlynyH'uarr
fbr3AbrpAblrAa rrr IuaKIIHTUO auuouj iIKbI rlblxapbrprap:

Nlfo + Olf '--+ NHi + H2O

Ey pearcrajanrt jepnna jerrapr*lar YTIYH caar IIrYuocLIHa 1-2 nat"t'{u

aMMoHHyM Ay3y ""ffi"y, 
Tq ltu*r*u, 

^ 
ranoBH r"rohnyny rexy6 a3ar{blr

."irt"rp"-rp.-ejpu.", u,,oni*ot ujraua xepo' NH*' uoHyHy uyejjau erMaK

onap.
1) Ar'rluoHl'Iytvt Ay3y Bo reJIoBH rapbllIrbtrbl rvroh'nyllapu oJIaH caar

,,y-u"rn"n *oui"r. hrt""arn" Qeu_ontpran,H r{no ucrraAb,Mblur cY3KaqI

KaFbr3br napqacbl Janblrrr/(blpbuurtur 6arura 6up rypy caar lxYluocu I'lJIo

epryJlyp. sip ue'r-o AorI'IroAoH coHpa.ra3 KaMepacbIHAa HHAldrafi)p Karhl-

3br,brH rbr3apMacbr, d;;rf;;aHri ajpruran aionjar ra3bIHbIH cyAa harut

orru"rr"lun^ NIlOtl -bIH oMana KoJIMocfl Hre Ilsah e4ultup'

Aulaonj arrtn uipirru"HnH cyp'ailIaH,ql'IpMaK YvYH peaKcuja raprturu-

FbrHbr cy harnriusuu* xe:yne jepnerrrnupu6, araublr rbl3AblpMar oJlap'

@euolQran e]llilytl oBa3uHa naKMyc KaFbI3bI I{IlIIIarMoK Ao MYhffiYHAYp:

hauuu KaFbI3 auuoHjaruu re'cr'lpunA,eu xejepco Ao paHKHH qajnuruocu rau

ajruru onMyp.
2) 6enolSrarr eilHvtl KulFbl3bl oBa3HHo Hg'(NO')' r'rahnyly Hrra

honaypynr'ayu cY3Kaq KaFbI3bIHbIH napqacblHbl KerYpMoK oJlap KI'I' 6y aa NHr

re'cupnnAoH raPaJrbIP:

.Hg.

o

Hg

I

t

zlnsrl'. +4NH3+ Hro -+ +ZHg I $NH|

2.HecleppeaKTHBI{'XltHgIl+KOHHIurHpaKbIHr'aa}'IMoHI'Iyv{
,y-uptnuin "uit"y"y 

HJro xapaKreP rblpMbl3bl-roHyp qoKYHry oMoJIo

KorltpHp.- 
PLarcujanblH ItoH rannuju:

NHi +zlngoil'- +4oH' { +71- +3H2O

Hg

o\
\Hg

NH,

Aruuonuyvl A)3nopbIHbIH qox a3 Mlluapbl (nsr'r) rrtputbl3bl-roHyp

qoKyHry oBo3HHa capu-uap"tutu poHxraMo Beprp' Peaxcnja onAyrqa
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heccacA'p. ouy anapuar y,ryH AzrMrirbr re,shec,He 6up [au.rrr aMMoHHyM
Ay3yHyH AypynarxMb[u ueh-rryrry_ y3apr{Ha 6up-uxu lar,roH Hec.rrep p"or."r-
BHHr,rH uah-rryly oJraBo eAlrrrt,tp. (Arrt.rouuyrrl AyurapbrHbrH MurAaphrHa ocacoH
PEAKTI,IB APTbITNITMACbI. KoTYPYJIYP. EEIE KI,I, IIOKYHTY AMMOHI.IYM AYUIAP'IH'IHaprbrrbrlrla herur orryp).

IJgcrel peaKTHBHHHH ropxu6uHra ronaBr{ oJrAyryr{AaH Karr.roHnapbrHaxcapnjjeru rdJro se*rQ herur oJraH hragpoxcu,q r{eKyHTyropu Bepr,rp KH,repqujaugeH poHl'rrrA,plap. Ey r{yp poHKJr, qeKyHrynopr,,"*r""r,' NH-;
HIIITI,IPAKbI I,IJIO AMAJIO KAJIOH PAHICJII{ qEKYHTYHYI I,IYUTAhI{,qACHHO MAHE OJIA6urepnep. ,{eue.nu, 6y peariuja NaoH "r Kou^ H,rro 

'onaH 
peaxcajaja

suc6eren Nlfo y-rya Aaha as cL.erajjon*rg,p. Jlaxuu Hecnep peaKrr.rB, Hna
onaH peaKcr'rjauu nrc KaMepacbrHAa a[ap6r6QeuonQr*^nin oge:uue Hec-nep peaKTI,IBu IIIrO LIcJraAbLIIMbrrl, cysxer,r K:lFbI3bIHbIH 3oJIaFbIHbI janrrnlflup_
car, pearcnja ru$ajar re4ap hecCac KeAop. Ey ear,raH or"rrrrn ro,crE_prsraH ajpruruuu NH, 4auuu repeeungeH yAynapar, xapaKrep rbrpMbl3br_
roHyp qoKyHTyHyH oMano xorrMocuHa ce6o6 onyp.

3. Na*-yn ne.K* pea*eHTnaprrr, ,i'"oprro I\lHo* uynacu6eru.
llHl4-YH yVhVr"r nacQn peaxcujanapirnu ejpeuqr*A"" *np"u, ou5m K* neNu*-y, piuur'r y'rynTer6u. egunerpeaKeHrnop,H ,"'"rprnl raprubr Ha r{}?uyuacu6er xecreplrajnHH ajAuruaurAbrpar. Ey, i .py, *ur.ro*,,uphr rapbrrrrbr-
FbIHbIH AHZIJII{3I,IHHH CIICTEMATHK KEAHIUI{HP- 6ArUA AYIMAK rIYH JIA3bIMAbIP.

a) NaHCoHoO6, Nar[Co(NOr)u] na NarpbCu(NOr)r_"J Nfo 
^"-"oi"r"KorlrpAuKrropu yjFyH qeKyHTynop, Sopua eru6apune Kr _y, ;;;

KorHpAIlKrro?H rreKyHrynopraH SepmeuuHp. EyHy re.,rpy6olo j ox"rraj gu.
6) KHrSbOo-uH aMMoHHyM ay-apriurrri 

"et"y"y -" .up_u,,ur_u,
re'cupnnqeH oHa xac orra_H (hnraporr. HorH\rocr,rHAei rypruy peaxcujaHuH
HornqocfiIuo aF aMopQ HSbO3 qeKyHrycy arrraF[,rAzlKhr roHJrHKJrop y3pa
aJrhrHa 6ruep:

Nlfo+HrO + NITOH+H.

KHrSbOo + If -> H3SbO4 + K.

H3SbO4 -+ H3SbOj J + H2O

4. Ar'ruorrlrrr rro*yrty' ajpu-ruuacu. NFo r{oHy Na* Be K*LloruraphrHrrH re'juHnue MaHeqHJrrrK reperqujungen; a) Na* Ba K-
r'roHnapsrHbr ra'jun erMoAoH eu.le NH*o HOHyHyH OJrMacbrHhr jox-nauanu, 6;exep NH*o I4oHy Bapca, ouy uahny[AaH TirMaMr,rJro r{brxapTMar na3brMAbrp.Aur'lonuyu uoHyHy ueh-nyruin ,urxuprnnu. r{yH oHyHy yqyqy .qy3JraphrHbrHrbr3,[brphurMacbrHAaH ucru$aaa eA[nMonHAHp.
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J

NH*o -yn qblxapbulMacbl JIa3blM KoJIaH uahlya' rarbl HHTpar na ja

hnrpoxeu-x-noplrA Typmycy Hro rypllryJrallrAblpbulblp' rypyJaHa KUMII lIl{HI'l

.u"rlu (ro ja ryra,qa) 6yxaplauAupbulAHrAaH coHpa rypy mrblr qblxaHa

il; ""r"pg-rp 
(Hecnep peaKrpIBH ue joxlal*laru)' NHaCI napvaranua

peaxcNjacu aIuaFbIAaKbI ToHJII{K Y3po Ke.qup:

NH4CI : NH3t +HClt

TeruuxAes x.epYHYp rn, pearcuja AeHapAHp' Jyxcer reMrleparypAa

NH4CI ra3IIraKHrIrII{ 
^ i{H; na HCI-a napua;rauup' Ey muap jyrcex

""rn"putyp 
cahecuuAe jeuuaeu 6up-6ttpu ure 6uplauroper NIICI elrele

""rrprpri6p. 
sy Ay3yH KPHcrarIbI aF rYcryIIY oMoJro xarup4'tjurqen

Ke3opALUrMa 3aMaHEI aMMoHHW-XJIopLAI{H ajptuttuacuua Kecrapl'Ip'
^ 

Kanrayrrr Ba HarpldyM AyuIaPbI aMMoHIIW ly3rya nnc6eren qaruH yalyp'

Taupy6e *""oprp rH, 
-800'C-sa 

KCI se NaCl-Hu japsly-9llr Ko3apAI'InMocH

oHrrapbrH Ke3oqapnaH r{rKr,rcr{Ho ce6e6 oIIMyp. ]Iaxun 1000' c reseprr'ra 6y

AyuIapbIH raM yqMacblHa xerupn6 uuxapup' Ouyn y'ryu euemljjar 3aMaHhI

y3yH MYAAOT Ke3OprMaK.qoH qoKI',IHMAK na3bIMAbIp'

fururt rerepAunAux,4en coHpa, cyAa hen'n eAHJIHp Ba ?uIbIHMblIu

r,,rehrynla NH*o-leu 6aurra raJraH KarI{oHrapbIH haurtcrr ollp'
Oxep auuoHllytvl ayey huapoKeH xJropHA rypuycylilan aejun' hap

hancH yqyqy onr,aajin ryplllyAaH, MocoJIoH H3POo-geH oMaJIo KoJIMI4IIrco'

osra Ke3opALUroH 3aMaH jannua auuonjax Y'YP-'- 'yp{y 
Hco rTltp'

ejir*urp *r, Oy 3iIMaH aF rYcrY anuuuajivar4up' rlyurn NIINO3 6aurra

oKcl,IAJIoIIr^HpuIdI,ITypuynapAaHoMonaKoJIoHaMMoHIIyNrAy3JIapbIHblH
Ke3apAHirMact4HAoH arrurnrtp, 6yunapsru flapqaraHMacu' 6aurra ureKHn'qo

relnp; MocoJIoH' NILNq Yr{YH peaKcnja aurarruaKbl ratuIHK Y3po KeAHp:

NttNo3 izuro +Nrot

Eup rajaa onapar aMMoHI'lWyH- hascu AFyHy KorypMYIIr oJrcar' Ko3op-

Ar{JraH ,urun o, harr'riure 1,.laqar no ja VuVuV raahcylrlap oMoJIa KorHpMaKrIo

rapqiuraHaqarAblp. Heru',IeAa uce NH*o-yn T.-1!-T-Y-i"-t-i.orIAa 
eAHrraqoKAHp'-'r 

K* rajl.tr^elHJIAHKAa, jyxaprUa xecrepunUrajll KHMI'I' rtrah'nyna Sop-

naauqehu,q CirrO oflaBo erMeK aMMoHrlyll HoHyHy hercaueruleH rerPaaMnlr

(CH)uNo yeBI.{ MorleKyrly IuoKrrHAo 6upneugnpMoK oJrap:

4Ntf4 +6CH2O + (CHr)No+6Hr0+4Ff

oueleKoJIMHIuht,t.uporerrIroHJIapbIHbIHfaTHJIbIrbIHbIauaFhlcaJIMar

-"p"rr" f"*cuja xu{aj"i "l"p 'u" *"g'p'-Ey narpuyu-rap6onar ueh-

ny.rryHyH oJIaBo ell'IjrMacu wra aJIAo elu'T up' oxep r'rehnynga 6arura rPYn

lll

a
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Karr,roHJrapbr ?o Mg'- Hrxrr,rpaK eAHpco, oHJrap yjryn xap6oHarJrbr 6raploru-,gl"p (ne ja huaporcuurep) urexruHAa qeKyp. Ey ycyn K*-y *ocpru MeroAna
rajua erMoK yryH NcrraQa,qa e.qHJro 6ulop.

$ 26. Mg2* troHJrapbrH pearcujalapu

' Mg'*-yn peaxcr,rj ,urup* I .pyn Kar,oHrrapbrHbrH 6arura pear<crajana-
pHHAaH nuQajar ro4ep KocKun Qapuanup.

1. Jejrun foJroBlrrrop Mg2* ure ar ar'aopQ Mg(oH), qeKyHrycyHy
aMoJIO I(OTHpI,rp:

Mg2* + 2OH- -+ Mg(oH), J

Peaxcuja $g'' uirrprar 1"ryH_ ucrueaAa eAHJro 6urep, 6elo xlr, I .py,
MeraJurapbrHuu 6aurra hu4poxcuA 6rapnouruenopr cyAa jaxu$r honl onyp.' "

MarHesuyr'a hn4poxcl.rg rypuyrapAa Ba aMMoHH)rM Iyl[apbrnaa 
-herp

olryryHAaH NH*u uurrupaKbr r,rJro Mg',* -yn ajpruruacsr 
"u, oru 6pulr,,le:.

Ea'sen r'loh.nynga NH*o onAyrAa rreKyHry ueruojo Ao 6ulep. SVrV
arxarbrAaKbr rooryy6o:rop rac.qnr eAHp:

a) 2 Aarradlr Ma-rHe3uyrr,l Ay:y rvrehnyny y:opaHo 2 4au,lsr NHaCI_zn
lojuyru r'leh"rryny no 2 lauuut 2 a aMMoHHyr\4 hrqpox"ra ruohnyny aJraBo
errlrKAaH coHpa qeKyHTyHyH qeKMocr4 joxraurultrp:

6) her'auH re.*py6eun raKpap eAopaK NHocl-uu oBo3HHo 2 gauuu cy
oJraBo e\vrrup (hep ura revpy6ege MarHe3raw Bo aMMoHrry, hrapo*crlril
rarbrnbrFbrHbru ejuu oJrMacbr yqyH).

$17-ra KocropHJrMHrrrAHp KV, NHrcl-un Hurr.rpaKbr HJro NH4OH
gl.rccocuacujacu MHHHMyM eHAHpHJTHp BO rrrehnyaAa OH--us rarbrJrbrFbl
aIxaFbI Ayruyp. EyuyH rrorHr'rocuHAe NHoCI-r,rH Hrxrr.rpaKbt r{no Mg(OH),
qEKYHTYCY IIEKMYP. AUUOHUY*T AY3NAPbIH'IH OJIABO EAHJIMOCH 

"E rr4giOrri,
qEKYHTYCYHYH OMOJIA KOJIMACI,IHI'U XE6OPAAPJIbII OJIYHMACbI I,IMKAHbIHAAH
coHpaJrap ucruQaae eAHnoqoKIHp.

2. Harpryvr-hnlpoeocear NarHpOo MarHe3r.ryM Ay3Jrapbr vrra,
NH4OH ne NFICI uurupaKbrHAa aF KpHCr:uurHK MarHe3HW Bo aMMoHHyM
QocQar MgNHoPOo qeKyHrycyHy oMano KorHpHp:

Mg" + Hpor-++ NHaoH -+MgNHopo4 J + H,o

Auuonuyu huApoxcuAuH ra'cnpuHAeu Mg(OH)2 r{oKyHrycyHyH oMorro
KorMoMacu yrryH aMMoHr.ryM Ay3y oJraBo eAr.rn,p. Ey pear<cujiuirn ryprurraoh-rrynaa arapbrnMacbr raaclaharAzp. gynrra AaMqrbr_AaMr,ru NiInOH 

"rur"erMaKrro oHyH rypuynyFy a3arrburup. fionaj'cujna MgNHopoo harur oruacu
TOIPH.'UIO A3AIA*AN BE KPI'CTAJIJIAIXMAH'IH JANAU KCTMOCH Y,YH IUOPAHT
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japaua,lar xu, 6y Aa rtox KO3oJI KpHcTaJInapbIH OMOJIO KAJIMaCI'IHa ca6a6

olnn u.go,p. MgNHoPOo TIoKYHTYcY Ml'rHepar rypuynapAa acau harur olyp:

MgNHoPOo+ 3Ht -+Mg'" + NH*a + HrPOo

halnonua hauqruus cHpKo rypuycyHyH ro'crapH UJIa aIIaFbIAaKbI TOHJIHK

Y3pa Ke.[Hp.

MgNHoPOo + CHsCOOH -+ Mg'* + NH*a + CH3COO-+ HPO2-4

K n,,rr! = 4,4'l}-t3

ea ja

MgNHoPOo + 2CHTCOOH -) Mg2* * NH*o + 2CH3COO- +H2PO-4

K :6,2 . l0-8
H 2l>a;

Ooc$ar rypuycy oMorlo KoJIa 6I4nMo3, TIYHKI'I 6y rypury (K =-7,6.10-3)
cHpKa rypuycyHAan (K=1,74,10-s) TBBoTJII,IAHP, oua Kepa Aa I4oHJIaIIIMaMbllx

H1PO4 monexyryuyH oMana KoJIMocL yryu xuQajar roAop uohlyla H' nepo

6u:rvup. [y:nyn Sopr',ranaurrr.ruru MgNHaPOo xpllcraJlJ]apblHbl arlMar f{YH
Jra3brM onal m3pauro AMoJI eTMaKIIO pearcujaun anapMar JIa3bIMAbIp.

Cltuar uryuroctlue 7-2 lau\rtt MarHe3HyM qFy l*'{ahryr, 2-3 Aaurq.il 2 u'

HCI sa 1-2 Aauqn NarHPOor,aohnynlapsr oflaBo eAu6 raprt,t,/1rtprulltp. OnAa

onyHMyru rapbIIUbIFa AaMqbl-AaMqtt 2 rt. NI{4OH r'aoh-nyly onaBo erMOKJIo,

r-apbuubrt rapbltxAbtpbgbtp. OBBOnI,Ia aMMoHHyl{-hu4poxcra.q rypulyHy uejrpan-

nz,xubtpapai NUoCt oMono Karrapl4p KH, 6y ua Mg(O-!)1-nH .rerynryje

KeqMaNtaclIHHH raplxbICbIHbI aIIMal YqYH na3bIMAbIp. HejrpannaruAblpMa

ryprrlpAbrrAaH coHpa xapaKrep Kpl4crarluK MgNHoPOo qeKYHrYcY anblHb1p.

AvvouHuyu-hngpoxcuguH OJIaBa eAI4nMoc14HI'lH aMMoHJaKbIH HJPI K3JIoHo

KraMH Bo ja QenOSrane[H Bacuroclale reHQ ralloBl'l peaxcuja aJ]bIHaHa KHMI'I

(rarlr:uru uahpajsr paH6a 6ojaruacu pH:9 yjryH Konr.lp) AaBaM erAllpnngp.

fynnernn IEJIOBI,I pearcujaurlH iIIIbIHMacblHAaH t{oK}IHMaK Jla3blM.qsrp. 9yHru

pHrtO-Ou MgNUTPO. oBo3rIHo xapaKrep onMaJaH Mgr(PO,), qeKY-HrYcY

,"*yp. .flypyniulurtur uahlyrutapAa qeKYHrY aHH orapar qeKMYp' Crtnar

uYUACuHLIH .U.HBapbIHbIH IITYUO Uy6yr oacnracl',IJlo CYpTYIMOCU' oHyH aMona

KAIMaCarrn cyp'arnaH.qHprap. 9eryuTy albIHMa.(blrAa cbIHaI uIYuacI'rHAO OnaH

rapbtrrrbl.br O,p ruy^ e, cax,raAbttAaH coHpa Mg2' oltuanacu harAa HarHqIo

qbrxapMaf oJIap.
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3. haal o;ran rap6o11llJrlp CO, , uory Mg2n riuro aF anaope MarHe_3rryM ocac, rap6ouar (MgOH)rCO3 rreKy,rycyHy oMoJro r(ar,p,p xu, 6y gaNarcor, &co, re (NHo)reor-alx $opnu{ orrapar, cyaa reae hem oryp:

2Mg'* + 2CO2't+ H20 + (MgOH), CO3 I + CO2t
tlexynry TypuynapAa Ba aMMoHuyrlr AyurapbrHga herur olyp. Eyua xepo.qo o*ap NarCO. oBo3HHo pea*eH*ei"aarre (Nll)rco3;"-rypyrry_ or"u,orraa_-Mg2*-yu rroKMacu a[raFbrAaKbr peaxcuja xerAujrauAaH raM oJrMa_

JaqarAbrp:

(MgOH)rCO3 J +2NH4. +Hzo _+ ZMgr* +4NH4OH+COrI

oxep aua'rrr'r3 onyrraH- uohnyraa aMM.HHW Ay3napbrHbrH raTbrJrbrFbraprblpburMbrru oJrapca, osaa (MgoH)rC9, hev veiuaja a" 6rrrp.NItCI-r.ru urrrrrrpaKbr ,ra {rlgrr_y, (NHo)COr_yH racr.rp,Ho orraHuyuacu60ru I .pyn Karr'ro.IrapbrHa qixur oJrMacbrHa ecac neprzp , aHaJ.,43HHcI'IcreMarHK Ke.[Lt[IIH.qo o, 91p-rIJ, rpynna 6np.rrnrga ;;t4. Oxcprxunolns C6H7ON ^*u*"rry, 
Ayurup"ruurn aMMoHHW-hugpoxcl44ru uah-nyny nne 

":ons 
hon, onau \axvrkr KoMmreKc 6upaoru_Ma'qoH u6aper jau*r^uuurut -capu Kpncriuur,rK MarHe3r.rw oKcr{xr,rHoJr,Har

#&f#9r2 
qoKYHTcYHY aMorro xarlrpap. orcuxunorunun crpyKryp

OHN

Mgz* me onyn 6upleruMocr{Hr{H crpyKryp eoprr,ryay 6ele4ap:

- Mg2* lz
O4

Peaxcujanu anapyq rryH MarHe3HyM AyuraphrHbrH rr.rehlylyuyn 6upAaMqrbrcbrHbrH y3oprrHo NH4CI ne Nl!oH_""rirv_up;;;;,;l"p 
6NpuH4euDHp raM.,rrr orraBo eropoK, peaKeHrHH Svo_nh;;d;;; ja auruouayu
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hrzApoxcnMoxn rraoh-uyrylryH 6Hp AaMr{brcbr nro ra'cup eArpnop. Na-, Kr,
NFI-4, hauqlrsau Bar', 512- ea Sa)* HoHnapbr pearcajaja ,un" orryprup.

OxcuxuHoraHzn o3yHyH ue^yn"y.ja'*.rr"Lr", y.{yH plaxcajaHsl
fbr3AbrpMarura jepurra jerrapupnep. Ey oxcr.rxr,rHoJr,Hr,rH cnnpir uah,'rynyuyu
Marrre3xyM Ay3yHyH cyly rrl()hnyny Y3apHHa o..raBa erAHK,qa 6aur nepup.5. Yrsu 6oja;rap. 

.IV1arue:nyr,r hrgporcu.u 6a's, y:na- 6ojanaprr
a,lcop6cnja erMoK ra6n-rrajjoruHo MaJn{K.qHp, r{yHKH orrrrapim arcop6ciiaorlylltvlylu near.rjjerAer<H poHKJrapH naehnyruiruna unc6areH 'Ou-i,
palrK{ollup. Ey han Mgr* rajrlrunAe ucraea.qo oJryHa 6u;rap. peanenr ruuu
MACeJroH, ur'rtpo6en:oJra30pe30pcun ror6ur eAopco roJroBa uyhurgo fbrpMr,r3br
ne ja 

,rrrpurrgrr-6oHesurojru pauxo brzrJruK oJryp; MarHe3HyM hraporcra.q aro'agcop6cuja orryHAyrAa Hco oHy ryrryH-rej paHna 6ojajrrp. pearcwjan,
arrapMal yvyu Oup raMqbr MarHe3r.ryM ay:y uohnyny yioprro l_2 larra.,ru
peaKeH'r'r4rr toJloBr.r r,lah"nyny oJraBo eilvilLtp. Mg2* ruurAap"rrrau, acburbl oJraparja r<ej paHKrrH qeKyHry oMarro xenJp, ja aa ilaluryryn *rpr,rr:u-6oHenuraju
paHKHHH Kej poHKo r{eBpHrup. Meh.ny.rryn capbr paHK arrMacbr, aHaJrH3
onyHaH r'rahlytryu qox rypru pearccujaja MarrrrK onlyryHy recrepup. Eela
harrga oHyH y3opu-Ho 6^p ue.{a air*r, loflagu mahayly aJraBo erMaK
rra3brMEbrp. Ba2t, sr2* uo Ca',*, eJraqo Ao Al2* BO Mn2* 

^oiTup* 
pearcujaja

MaHerlhrrr{K reparMHpJrop. Orcep aMMoHL{yM Ay3napbrHbrH qox N{rltAapbr
HrIlrr,rpaK eAapco, oHJrapbr qbrxaprMat ,,ra3brMAbrp. pearq.rja 0,5 rarr Mg2*
la jrlu erMaK uMKaHbrHbr Bepup.

_ lt- nurpo6eu:oJra3ope3opcvH HhKerr, xo6an.l Bo Ka;MryMyH_hnApoxcn,u
6nplauruolapu r.rJ'ro 6ojauura aepup.

Ey peaKeHTHH aBo3HHo xHHanH3aprdHAoH Ncrraeaae elAHK.[o
MAIHC3HYMYH A3 MLITAAPbI HIIO |ATOBI,I r.,lYhrrAA N,IABH POHXJIOHMA BCPI,'P,
JIaKI'IH_oHyH MHDIapbI qox onAytAa oMoJro KoJroH MarHe3HyM hraapor<cna-r.Ure
aacop6cuj a oJryHapar, j acouou poHKr,rHAo r{oK yHry aJrbrHbrp.

6. ,(auurr peaxcujacu oHa acacJraHMbrrx.qbrp Kil, MarHe3r,ryM_
hr.rgpoxcrag a3 Aa onca cyAa hann oJrapar pH=10 ;opoAurp, 6y ,aru,
Qeuon$ralen HHH poHKr4 €ur- r-brpMbr3br oJryp.

Peaxcnjauu anapMat yvyn 6euoleraneau KaFbl3brHbrrt 3oflarbl y3opxHa
aHuILt3 .nyHaH uehry&Ian sa 2 H. auuoHuyvr-hr{JlpoKc,A r,roturynyHyu'hop
9_1Pr,^*,I"n 6np Aarr.ruu rojy.uyp. Kanl: nrp,rau:rr poHxa 6ojanurp, 6y uaNHooH-uu aprbrFbrHbrH uruTVpaK erMocr,HAaH, eraqo Aa MarHe3HyM-
hugporccugaH oMoJro KoJrMac I,rrrAoH acsrnbu{brp :

Mg'* + 2NIr4oH -+ Mg(ot{)rJ + 2NH.o

Conpa, KaFbr3bI auloB
3aMaH aMMoHJaK Bo cy yqyp
HJro HcJrarcar, oHga Mg2*

y3opr'rHAo ry'rapar, ehrnlar,ra rypyrypJrap. Ey
rbrpMbr3bl poHK t.rrHp. Oxop jeux4oH Karbr3br cy

I,rrxrr,rpaK erluK.qa Mg(OH)r-rzu uuc6ararr horyl
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oJIMacbI HaTHqIocuHIO O, jeHr,rAaH r6r3apar{arlbrp: Mg2+ HuTrrpaK eTMOAT,KAO
KaFbI3 pOHKct43 liular+rarAblp. KeqII

He:opAeH paujuur.rs peaKcrrja Mg2* -uu K", Na*, Ba2*, Sl* Bo Ca2n
IZIUTI,IPAK'I ,4JIO rAJr,rH ONYHMACbIHA I{MKAH BEPHP. III, IV BO V fPY.,
KarHoHJIapbr nporr,rlroAox. u,rohnyn4aH rrbrxapburMaJlbrAbrp. NH"o ,orynyn
Hrurr,rpaK erMoc, Mg(OH), qeKyHrycyHyH anbrHMacbrHa MaHe oJrAyFyHAaH,
uohnynaa oJrMaMaIr[,IAbrp.

7. MuxpoxplrcraJrJrocKorrrrK pearcuja. Mg"-yr M,KpoKp,crarr-
nocKorr,K ycyJrra rejunra pearcujacu MgNHpoo-uH orraeno KonMocHHAoH
ucrr'rQaAe orryHyp. [aha raru uohnynnapAl 

"yp'e-, Kpr,rcriurJrarxMa 3aMaHbr

:,"- ]: ,o* MIdIAap aMMoHH)rM Ay3napbr onaH uehnynnapAa, oHrrapbtH
aJpbulMacbl yJrAFBapH Bo AeHApHrJrop, [aha AoFpycy, ara,,r 6ylarrrna 6onsap
Qopr',raaa Kpr4cralJraubrprap.

- Toprrz6unao NH.CI olau, MarHe3uyM ay3yHyH auuonuyv_hHIIpoKCHrrnr4
r*lohnyryngafi 6up Aauu-sr ourja ruyuecu,rl" l"pr6rarpI,Inri. C""pa AaMqrbr
Y3OPHHAA NA,HPOO,I2H2O XPHCTZIIII,I 

'OJY'IYP 
BO OMOJ]A KAJ-IAH KPT{CT&INAPA

MHKpocKor iurrbrHlla uyruahuqo anapbrrrbrp. Aypynaurrraa caphoaalr 1:g300b_qnp. KarHy_Na,. Harpu{y Ba aMMoHH)rM ay:napor piixcrajaja ,un" orryprup.8. Mg'*-y" K* no Na. piaxeHrJroprrHo oJraH MyHacr6eri, 'tvtgr,
Ho.HyHyH rrlyhyrr,r pearcujalapbr HJro raHburr oJrAyrtraH coHpa, K. so }ia-reJunu y.ryH ror6nr eAlrnoH peaKeHrnapo raprubr, oHyH e3yHy Bo lryp
anapMacbrHbr Ho3opAoH KeqHpoK.

1) NaHCoHoOo na Nar[Co(NOr)u] nle Mg2* qeKyHry BepMrzp. .(euorr.r,K* reJuHanAo Mgz* MaHe oJrMyp.
2) KHrSbOo Mg2* ,lu aF Kpr{craJrrrrar Mg(HrSbOr), qeKyHrycyHy

oMano Korupr.rp xlr, 6y qa $opN{a e,r.u6apare NaHrSbOo_g"n qupirun"rp.
Ouyu y.{yH Nalyn KH2SbO4 pearcujicrnano ,ejrH, y"yn' fr{;;; -
r4poJrHqro,qoH ajuprurar Jra3brMA6rp. EyuyH oBa3HHO Ni.-yu Mr,rKpoKpHcran-
JrocKonr'rK peaxcnjacsrn.qau ucruQa.qo erMoK OnBepr4un,,qrp, vyuxla Mg2*
MaHe oJrMyp.

$ 27. I rpJrn KaruoHJrapbr rapburrbrrbrHbrH aHaJrH3r{

geAsar S-ao I rpyrr Kar,or{JrapbrHa uyhyu peaKeHrrapuH ro'c,pr,rHlrrr
r'ayraj acacra BepHnMu rrr/lup. fa.ttru hopcprrepno Aaha xapar<rep pear<,.rj o,rap Boja on-napuu rajan enuJrMocrlHgo ,o 

-ja 'ajpunuacuruo 
,,i.*6ua"" olynun

Karr'roHJrapbrH xaccoJrop, KecropaJrrzp. Tupe qeKyHryHyH (ne la p"no.run-
uauun) oJrMaAbrFbrHrr 6ungupr.rp

,oasor 8 hev 4a I rpyu KarHoHrrapbrurru peaxcujirlrapbrHbr ejponepxaH

3PlT,"o11 
Horr4r,raropH ajanu o-napar Ho3apa .rapnaup'p: a)NrHi ,o"y, * u"

Na-yH reJr'tHHHa MaHe orDp 6Hrsbo4 peaxcajacu nne;; 6;xlro no-Mg2--y,.,
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rojqH oryHMacbrHa I rpynyu Snrrrps KatvoHrlapbl MaHe orlyprap; n)Nat na Mg3-

,-rrpu*, rrrta K--yH 
-rojuH 

erMaK MWKYHAYp; r)NFfo-yn MahryrAaH

,ur*rpup1rr"u 6yxapuarrr{blpMilura Bo coHpa Ks3-dPrM?KJlo, Mg:- uca IoJraBlrropHII

r?'ct{pHHIoH Mg(OfD, IuoKJrI'lHAo qeKAYpMaKJIs arAo elwftrp'
I rpyn oarrouapsr rapbr[rbrFbrHbrH aHeull'l3HHI4H KeAI4IIIH Uysecca.n

ir-[apar auaFblAa BepL[ilMt{DJAtlp.
Asaru:nepn jepuuo jernpl'roja 6auuapxen oHyH MorcaAaopl4 JanHbI3

aHaJrH3 onyHaH MalrJIaAa r.rrurupaK eIaH eJIeMeHrnopHH (raounap) rajunuHgan

A6apar onlaajtr6, hona ;-1e Orruplun hattcbtsltu MEUI,naHHH 6u-nstrrl& raprra6

hlrccocusn ro11rKHJr ergrajn Bo haHcbrHbrH uca rapblrublr hurAa llrurupar

er;ruju cyaJlbr Aa hall ernroju juua caxlaMar JIa3bIMAblp'

Pearcuja jaur ycynna aflapbull1blIna' aqbIHMbIUl qeKYHTYHYH MHlAapbIHa'

noHnapbrrr na 6upnaurMoJropHH OMOnO KOrllpAHKnApll paIIK14H l{HreHcHB-

.rrnjnui ocacoH 6y 6apa4o acau uylahra:a jypyrn'loK oJlap'- Alonyu paHKnaHMacH peaxcujacu 6ela Harlrr'Ionopu qblxapMaFa

HMKaH BepMHp, JTaKHH OHJIapbI onAa eTMoK Ma,qAonapl',IH MI',IrAapIa aHzuIH3H

yryH uaha arueprrr-tu MeroAnapblH ceqlulMocuHAo qox vyhyvalp'

9etnel 8
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I 2 3 4 5
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jerupHnlaecu heca6aruHa Aaxr,rJr onyHMrurbr, 6y harqa vfiuvH pah6apune
MA'AyMar BepHnMOnHA,trp.

1. Meh.uynyn pH-urm HHAHKaropJrap juruusr Bo ja yHHBepciur
l. HAHKarop BacHT€cHJra reJu ura,

2. NH*o-yH rvryejjen eAr{JrMocH. Asalusu NH*o_yu lrlyojjoH
eJIHJTMOCHHAOU 6aUnarr,af Jra3brMAbrp Krr, oHyH uehlylga HrxrHpaK 

"r"etr-K-ao Na*-yu rojrauuua Mar{e onyp: K* na Na* NH.o -yu rejnHr.rHo MaHe oJrMyp,
6era xn, aHiurH3 rxapaHTHHAa r€noBu lrJra nbr3AbrpAbrrAa aur,,roujax .;-r"ri
aMMoHr{yM Ay3JrapbrHAaH aMoJra xere 6ulap.

NH*+-y N]yajjoH erMoK pryu l-2 AaMqrbr aHzurrr3 oJryHaH lrohlyr ra:
KaMepacbrHAa Z-4 AaMqIbr 2 u. NaOH r'rah-uyny HJro HcJra,qbrJrMbrrrr 6"uorr_
c]:rarezu (ne ja rupubr3br aaKMyc) xaru:u r,rJro larunaHurrnp Bo cy harrlaiunga
rbt3Abrpblnbrp. @euonQnaneuu KaFbr3brHbrH (no ja naKMycyH xejepurecn)
fbr3apMacbr aMMoHrzyMyH onAyFyHy Kecroptdp. Ey joxlava rzJro jauau$r
hav'llaHus 6up Aartlrrrr ueh,lyla 2-3 gau,uu Hecnep peaKTI,rBH ,rto" ,o'crp
erMoK onap. fupuu:u-rouyp qoKyHTyHyH aMofla KoJrMocH NH*o _Vn

o.rAyryHy racAHf eAup.
3. Mg" -y, myejjeu eAHJrMocu, Kocpu Merolna jepnna jerapnne

6unap, 6elo rn, I rpynyu 6arura KarHoHnapbr Mg2*-yu ra.lrzHuua vaHe
onypnap. Eyuyu yqyH cbrHar uytxocHHo rypu peaKcuja aruHan xuuu 2-3
Aar\r\IbI 2 g. HCI ueh-rrynyHAas, l-2 AaMr{bl NarHPOo r,,lahnyny Ba laMqbr_
AaMr{br NH4OH uahnyny reKynyp. NHooH-rn oflaBo eAunMocpr
rapblrxAblpMaula roJIaBI4 peaxcnja zurbrHaHa KHMr,r Ba ja arrlr'roujax uju relena
KHMH AaBaM erAHpHnHp. oxep vexyHTy aHH onapar aJrbrHMbrpca, rrrahlyn
VYEJJOU BAXTA KHMH CAXJIAHbIJIbIP. MgNHOPOO -UH Af KPHCTAJINHK qEKYHTCY
Mg'*-yn oJrAyFyHJ Kocropap. Ey peax*rjaurrn uruirnu vrehnynyn A"p
AaMqbrcbrrrAa Mg'* rtyH AaMqbl ra ja Mr,rKpoKpr,rcraJrJrocKo[HK pea*crjani,
x r.rH anrr3apuH Bo oprooKcl,IxHHoJrr.rHJro alapMarna ro J uH erMoK ojrap.

4. AuuosxyrrlyH rlbrxapbrJrMacbl. Oxap NHto r4rurnpaK e.ur.rpca, K*-y
rojnu erMo3AaH aBBaJr oHy qbtxaprMar Jra3brMA6tp. Eyxyu y.{yH aHaJrH3
oJryHaH uehnyl4an 12-15 uaM,-rbr MHKponyraAa Bo ja ru,rur quHH KacaAa
j,epneur.urapu6, rarsr HNor na ja HCI Hrro rypruyrrarrubrpapar rypyjaHa xnuu
6yxaplarugupbrJrbrp Bo coHpa aMMoHHyM Ay3nap6r raM qbrxaHa KHMu
Ke3apAlrJrHp. Eyua [HaHMar y-ryH, ryraAaH (no ja r<acaqau) rypy rarrb]rlaH
6Hp rogap KoHycuaKHJrJrH cbrHar- tt:yuacuHr4H rzqapilcHHo rojy6 2-3 AaMqrbr
AHCTHJUIa cy H,'Io ha,rl eAu6 sa 2-3 AaMr{br Heclep peaKrHBH oJraBa eALrnHp.
Haprru'rrr-roHyp qeKyHTy Bo ja capsl paHKiroHMolrHH anbtHMactr, NH*r-yH
raM qbtxapbrJrMalrbrFbrHbt Kocropnp. Oruu rypy rzurur trIraAa (aa ja xaca,4a)
jenugeu rarbr HNor Bo HCI HJro HrxJroHr,lJrrzp, 6yxaplarrrlbrpbrJrbrp Bo
Ke3op.qt4nnp, Ey er'lenr,rjjaru NH*o-yu jox,naurrJrMacbr r'lou+u Harr{r{o BepaHa
xuxtu 6up ueuo ga$o roKpap eAr,rpnap. NH*o-yn raM rrhrxapbuMacbr oJrAa
C,qLINA}IKAAH COHPA, T',TEhNYTT KOHYCIXOKHJIJIO CbIHAT UYUACI,IHO KEqHPHNHP.
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Oxap r'aah-rryn MgOHCI-un ouola KanMocr4 Homr{ocrdHAa 6ylaugr na ja
qoKyHryrry oJrapca, ceurpu$yra erMoKJro ajprr"rrup ne uu[roAHJrHp. ceH-
rpuSyrar a[raFbrAaKbr KuMra raArHr eAuJrr,rp.

I .pyn KarlroHnapblHbrH aHiuru3uHAa aMMoHr4yMyH rrbrxapbrnMacbrHbr
(CH2)6N4 rxaKJrHHAa rreBpr,rnMocz jony ranr Aa oJr4o erMoKJro K* uouyt
xapaKrep peaxcuja-uapbrHAaH 6upu nacurocuno (6ax: $25) rejuu e[ur;p;
NH*a rouy uohlyryu ajprrua HyMyHocr4H.qa MHKpoKplr"r-ro"^orr* p.uo"rj u
Bacuracr4Jra ra jran eArrro 6utup.

5. K*-yn nayajjeu eAu.rrMocu. NHi-y rapqanaAbrrAaH coHpa rypy
rzrJrbrFbl hanl erunxAa aHarrr43 oJryHaH uehnynyu pH-rr aejrzure on"ep, 6yna
Kepo lla ony joxnar'rar na3brMrr,rp. 1-2 aaMqr,r aHana3 onyHaH 

"atrryry,y3opHHo 2-3 llav.,lrr Na.,[Co(NOr)o] so (pearcr.rja ryplu onapca) j_Z aavorHcHrcooNa arraBo _?1"!!p oxap r{eKyHry anbrHMa3ca, 6^p Myruror
caxrraHbrbrp. Ctrprr KrNa[Co(NOr),,] ver<yurycy K'-yu onryFyHy Kecroprzp.

heM'r,uHH,[aMqbr lrohny,ny oruja nyurecr:r y3opHHAe- 6yxaplaHaripu6
cojyrayraan coHpa rypy rirnbrFbrH y3apnHo Narpbcu(Nor)6 

-ueinyny 
,"n-

AYK,qoH coHpa MI,IKpocKOn aJITbIHAa rrayurahu,qo alapMat OJrap. fapa xy6_
IIIoKHIJIH KrPbCu(NOr)o xpucrarrapbrrrbrH oMaJro KonMocH Kt-y, oJrAyryHy
rocAl4r eAHp.

6. Na*-yr rvryejjoH eAHJ'rMocHHH aruaFbrAaKbr ycyJrJrapJra anaprrpnap. l )oruja ruyurocrr y3opHHAe 6rap AaMlrr,r aHaJrr,r3 oJryHaH laeh-tryr .ypyjiui rr*
6l,xaplanqrrpbrJrbrp Bo raM cojyayraau coHpa rypy rirJrbrr ypaHgracerar
UOr(CH3COO), uohnyny r4Jra HurraHunup. Muxpocion arrrbrHAa rerpae.[p Ba
oKraeAprlopgeH u6apel CH3COONa.UOT(CHrCOO), xapaxrep Kpr.rcrarrnapbr H
oMoJro KoJrMacr4 Na*-yu onAltyHy Kocroprzp. Ey pearc-ujaui, unapnrar rryHheNl.rruuFr cHHK Bo ja Hurel ypaHl,rnacerarAaH Aa lacrr,rQala ern er orap. Ey
pearccujaurr anapapKarr K* uouyuyH jyrccar rarbrJrbrFbrHlla cH.,coor.uor-.

(CHTCOO), r<pucranll,K LreKyHry BepMacfiHH jaAaa caxnaMaf .fra3brMrbrp.
Murpocron anrbrrrAa r{eKyHry ujueruaru.ulr_orry6, yjryu uarpuyM Ay3rapbr_Hr,rH qeKyHrycyHAaH acaH QOprnaurap. peaxcuja qox rrnaraap- Ki-yH
r4rrrrrrpaKbr HJro cHHKypaHuJracerarJra alapbrJrapca, uehlyry ra6arueqajH 2_3
Aa+o cy una ,qypyrrarrr/xlrpMaura 6Np aau,,lrr xorypy6 peaxcrajanrr unupru.
rra3brMAbrp. L[Iy6henra hanla rreKyHry une ua.ieaii a"p AaMqbr xerypy6
MnKpocKon zurrbrH.qa 6axuar r,ler;nohor KopyJryp.

2-) Jla6oparopajaaa jyxapsr,a KocrapHJroH peaKeHrrrop orrMarbrrAa
Nu'-y, KH2sbo4 pearcnjacu uno nejrpan ,y^hrr, lpitz; xe:noMaKJro, cbrHar,,y,,ac,H,rr Ar4BapbrHbr rxyrxo vy6yrna cyprMoKJro na r,aohlyny cojyrrraama
rajnH erMoK orap. Ar KplrcriurJrHK NaHrSboo qeKyHTycy Na*lyn BapJrbrFbrHbr
cy6yr eanp.

JIaruH 6u,rtralujur 
^Irt 

Mgr- LtxrupaK erAr4KAa 6y peaxcraja rar6ur
eArrrra 6ulura:, qyHKu Mg2n, NaHrSbOo_15 oxuap MglHrSbO,;, 

""*ynry"y
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aMara KarHpHp. Oxop 2-,,rr.r rrlagAoje ocacoH jox,rarrla 3aMalrbr Mg2* rejr.ru
erHnMH rrrco, o, TaMaMH.no v ohnyn4aH qbrxapbuMaJrbulbrp.

EyrryH yuyu NH*o qbtxapburMbru r',lahlyna aprbrnraMacrl rzno KOH
(rysnarrn raJIoBH peaxcuja arrbrHaH xunara) oJraBa ellunr{p aa 6rap Heqa Aaruro
rbr3AbrpbtJrbrp. 9errrlyru Mg(OH), qoKyHrycy ceurpuQyra eAlrnup Ba
rylrnaHbrp.

Na* sa KOH -uu aprbrrbrHAaH u6apar onaH ceHrpr.r$yraru hap urejnon
oBBoJr uejrpal,rrarrr^brpMar Bo mrbrJraurgbrpMar na3brMAbrp. EyHyH y.ryH
ceurpu$yraru 2 n. HCI HJIo rypurynaur4rrpu6 ryra,qa rypyjaHa Kr,rMH

6yxaplanaupapar HCI-uu aprbrFbrHbr r{brxaprMar yvyu jynxyl Ke3ap[HpJrop.
Coupa rtyraHbrH uqapl4cuHAorIasu 3 AaMrdb] cyAa (qox oar',ra:) hem egepex
uaQSaQ Mahryry cbrHar ruyuacuHa revrapAr.r6 pH-nu joxnaju6, Nu*-y
KFI2SbO4 peaxcujacu nre raJuH eAuprrop.

7" K* ne Na*-5m roxMr.rHrr joxlanra peaxcujalaprr K* na Na*-yn
oJIMacbI harAa alrtuMbllu HorH(IaJIapIaH aJIoByH paHl(noHMocll peaxcuja-naprr
u.rro aBBoJrriraAaH aAH Ke3Jro (Na* roJunu) ra conpa [rHAHto rraahlyly na ja
xej ruyuro ure 6axuaua (K* rejuuu) rocAnr eAHnMocH Qajtantrarrp.

Oxap NH*o ra jraH e4nlr,,raju6ca, Mg2' BapnbtFbl ,qaMrdbr peaxcujacy naa
($26, 6.6) rocgnr eAnrra 6unep.

8. Kecpn MeroAJra K* ne Na*-yu rrryojjaH enr{JrMocr.r. Aualua onyHaH
uehnyr II-V rpyn KarHoHrrapbmaaru n6aporAupca, Ma'JryM orrgyry KHMH,
oHnapbr uehryuan apAblqrbu onapar qeKAypypnop. Ajplrnvragau coHpa
r&frMblru uah-rrylga I .pyn KaruoHrrapbrHbr lo jrau eAapnop. Ajpunr'aa
peaxo.rja;rapsr haluuruo rottra qeKMa sa 6arura co6o6,rop Horur{acr,rHgo }.rrKH

ula rnryxlahlrAa orryHyp ($42). Eyua Kopo Ao I rpyn KarHoHrapbr rajun
onyHaH Baxl r4oHJlapbrH rarblnblrulapbr qox auraFbl olyp. t{ynru K* sa Na"-yu
rajau peaxcajaraprt uuc6araH a: heccac onAyrynAaH 6y uonnap aHzrJrH3HH

cucreMaruK KeAr4rxr{HAa 6a':as nre 6urupnap. Cahno jor repuar,,raK f{yH,
K* ne Na* -y aHuIJIlr3I,tH cr4creMaruK KeArrruHHAo raIIMa3AaH aBBorr, oHJrapbrH

KOCpr4 MeroA BacHracHJro rtlyejj eH eAHJrMocHHo rrzurbrrxMar Jra3brMAbrp.

Enpuuuu ycyn. 1)K*-yu Kocpr.r reJnuu. Oxop a*ailv3 oJryHaH

:vrahny,r4a NH*a uurnpaK eAnpca, oHyH 2-3 -taMr'rbrcblHbrH y3oplaHe 6opa6op
havu 4)o/o-,nra Qopvanaehug uohnyny so I AaMqbr SenonQraneMaH arraBo

err.{Jr}rp. CoHpa pH=iO-a yjryu rolau ca6u'r rblpMr,r3br poHK aJIbrHaH K}IMH

AaMlrbr-.qaMqru NarCO, r'leh-rryny aJraBo eAultl,tp. Oxop 6y 3auaH xap6ouauap
no hu4poxcr4r r{eKyHryJropn aMoJra KaJrapco, uohnyry 1-2 aenara ruagsrpu6,
qeKyHry cenrpu$yra eAHJIMoKrra ajprr.rup Ba rynnaHblnbrp. CeurpnQy'ar
rbrpMbr3br paHK HraHo rcuuu 2 H. CH,COOH uatr,ryny Hna rypxryflarxrbrpapar
Na.,[Co(NOr)u] peaxcr.rjacbl Hrro K* r'o jnn eAilnup,

Ey pear<cuiaHrr jeprauo jerr.rpapron r'roh-nyly rbr3AbrpMar Jra3blMlbrp.

Oxep NH',, rau r-rbrxapbrrMaMbrrrrca Ba (NHo), Na[Co(NOr)o] qeKyHrycy
?
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oMoJra KoJrMlruJco, rbr3AbrpAbrrAa o, [apeanaHAblFbl ha,raa, KrNa[Co(NOr)o]
I{oKYHTYCY gaj UUrUnrvlaMI-I[I fiulaqar.

2) Na* rrayajjoH eAHJrMocH. AHa.[Hs orryHaH r',rohlynyH 6aurra hucco-
ctytvH y3apuHo KaJrHyM rap6onar r'leh.rryny onaBo eAHJu,rp, xap6ouar so hH,[-
poKcHA qoKyHTynapHHrzH TaM r{oKMocHHo r,IHaHAbtr[aH coHpa rbl3AbrpblJrbrp,
coHpa cenrpraQyra erMoKno rleKyHry ajpunr,rp Ba ryJrnaHbrp. CeHrpraQyra
2 H. cupxa rypuycy uohnyny ane jyur<yn ryptxyrrarrubtpbrnbrp (pH=4-5).
Eyn.qau coHpa Na* trnxpoKpr.rcrzLrrnocKorruK peaxcr{a BacaracnJro rrayojjoH
e\],1l|rvp. HoaopAau revuppujurraH3 MeroAAa rejlru eAHnOH HoHnapbrH rapbr-
rrrbrrbr oluajaH rraujanu roMn3 NarCO, ro K2CO, rar6ur erMoK na3brMAblp.

[kuH.,rx ycyl. Analu:uu 6aurra ycynyHAa aruMoH]r)a,r Ay3JrapbrHbrH
ilapqalaHMacbr arapAbrqu ehenxnu ro'cr.rpHuo ocacflaHMbrrrr,I(blp:

2NH4CI+3 Ca'
ocl
- Ca(OH)u --> 4CaCl, + 2H2O + N2f

CI

AmpAu.*lu ohenx,qe CIO-Ca-C1 zla jauautr Ca(OH), orryp, o, oKcap
KaruorrJrapbr ja huaporcou, ja qa ocacu Aerap ruoKJlltrulo .reKA\pyp.

Mahnyrga raJrMbrrrl Ca2*, Sl', Ba2', Mg2*, nonrapuHirH r,rurruparrr4au
K* nouyuy Nar[Co(NOr)o], Na* HoHyHy Hce c?rHKypaHuJracerarbrH ra'cupa
nlo ro'jun eAHpnop. 15-20 laM,,rbr aHzuu.r3 onyHaH uoluryna I r-a jaxrrH
arapAblqbr ehaHx sa 3 ul cv oJraBo e\vrL\p (N, ra:uurru ra6apuurnapbr
ryprapaHa xnurE) cbrHar [rytxocHHuH HqopHcH txylxo uy6yr nacurocr4Jto
jaxlru rapbu.xAblpbutrtp. Aut'roHlryM Ay3napblHbrH TaMaM qbrxAbrFbrHa r4HaHMar
yvyu r'aahlyla OnaBo onapar a3 MurAap aFaplbrr+rbr ohesx (ra: ra6ap,,rbrtjrapbr
uuxuavalrqup) onaBo eAHnHp, coHpa r{eKyH'ly uehlylqaH ajpulsrp ra
ryJuraHbrp. Mehnyl ctrpKo ryp[rycy Hrro ryprxynaruAbrpblnbrp re 6y :auau
oMono Konou xJropyH rrbrxMacbr pyH rajua4unnp (copyry rxKaqtAa). EyHgaH
coHpa r',lah.nynyn ajpu-ajprr huccanepuHAe Kn-u Na., [Co(l.tOz)e) peaxcujacu
r,rno Bo ja Na.-y Mr.tKpoKpHcriurrocKonux pearcuja ula ra juu eAupnop.
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I,IKUHqIU IPYII KATI,IOHJIAPbI

$ 28. trerepoxeH cHcreMJrapAo rapa3Jlblr. Ir.aJUIoJIMa hacnrul

III tpocluua erleKrponllr uahnyrnapslgAa houoxen, .qaha 'qorpycy 
ejua-

I{I,IHCNII CHCTCMIIOP YIYH TIOU TAPZT3IIbITbIHbIII MI{CAffIAPbI HO3EPAOH KEqI'IPI4II-

Mr4ulAH. AnatrcAo Aatra uYpoxro6 o.oun hereporeu (ejuuuunclu onuajan) cr'rc-

reMJropAoH Ao ucrr.rQaAo eArrnHp. lAocenou, yjryu uaaaalapHH rIeKYHryIopH I4IIo

roMacAa onaH AoJMytu ruohnyulaplzrlr n6apol cIIcreM, HKI'I rapbllllMajau uaje na

o'ou'XjffiilXffiffi"#fffiJ:,1u,, 
t 
"r.po,"eH 

cHCreMHu. ajpsr-ajpu hraccoctr

orryH Sa:icu a,q,[aHbrp. Eela xra, qeKyHry na,uojruyru r'aohrryl herepoxeu cvcteMvlg

r"ryxronuQ Qa:acrturt roIrIKH[ eAIIp.- 
Ehiul.ran Kr.r, aHaJrr.r3r.rH KeAHrrrr,rHAa a.^pb[IaH qoKAYpMa peaKcplJanapbl

oxuap hereponeu clrcTeMlrH Tr{nnopti r.rJlo piIcTJIaluAbIIbIHAaH, oHJIapbIH

ejpoulun rocu vox na',m64uP.

Eelo roconnYp eAoK xu' hap hascrt 6up sar$ horu olas A)B' MocoJIaH'

AgCl, cy ,,ra roMacAa,[brp. Ey Ay3]rr Kp,cmJ,napblHbl r.,IKI4II elon Ag* so CI
,J-upui jaxrmga jeplonmnur cy Arrloruapsr rcpo6urqon ',lo:6onyHMa hucc

eAapoK KpHCTaJI coihrnnqoH roApl{\lno ajprrnapar huqpauauwnuu l{oHflap

r.rroKrrHHo Keqllpnop. JIaxraH 6y hurloiuura llpocecu uno jaUalru 6yHa oKc oflaH

Ilpocec - uohlyruau AgCl-nu rroKMocfl rrpocecu KeAor,loKAlIp. olrala KoJIOFI

no*prrru-rsltu. Ag* uu Cl uoruapbr o:urapHHl,lH hoperoru 3aMaHbI AgCl

KpLICra[,napbI lrlto KepYurapaK Ba Kpficrzul ra@cuHaH oxc j1rctry Horulapbl

ropoquHaon oro36 orr"riFa Mo'py3 riuapat, 6o'1t harurapAa ,uehuapauiluapar
jeuugoH Kpr.rcraJr canh1mo vorypnop. Horap1au reurlpitujr,rmus 6r,tp-6upuH" ,T:
[pocecnopHH KeAr.ltIH hauurua onAyry KlMpr AaHaMLTKH Tapa3[blr Bo3I'IJJOTHHO

xorurpu6 qbrxapA.blFbluAaH sahaA salnroula 6opr Qa:aHrm rahu1 coth.trnAon

r,ratr-nyna nu ,.lup Ag" ne Cl- uorutapu Aaxln oJlypca, MohnyJIIaH 1a 6ttp o roAap

qoKypnop. Ey rapa:nrr zrrrbr,AbrrAaH coHpa, ruohlyrrAa Ag*na Cl-nyu TotIIaHMacbI

Ha reAop qox oJrapca, 6opx Qa:a Aa oHiI 6opa6ap MHtAapAa iB,IIrapan rlprapAblrbl

yryH aoinayur uohnyn arblHblp. Aeualu, yiryH 6opx Qa:acu I4rIo AITHaMI'IKI4

rapaulblrAa olas uahryla aojr'lyul ruofulyl Acjluttlp'
Ey tapauuru uAaPa eAoI{ YNIWII raHyHy qblxaprMar yvyn Ag* sa Cl:yn

uohlyla Ker{Mo [pocec[IIIHH (V1) re oKCllHo oHnapblH AgCl xpncrzulbl csTh]II{Aa

r{oKMo rrpocecI,IHHH (v2) cyp'ouopHHl4 udltrAa eAox.

V1 cfp'oru, aaha- aorpyiy nafuut corhnuo rotulaHMbllr Ag* ua Cl-

,o*upurrut, uohlyla Ket{oH cajsI, corhAo olau Ag* so Cl- [IoHnapbIHbIH cajrma

r,ayneHacra6 ro6yl eruar oJlap Klt, 6y caj4axu aoluap r'lyaijoH Baxr ap3HIUo

4ojlruluuuorrrlru riulblpnap.

IV (DOCI,IJI
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'(euoau' ca6ur reuuepaq/pAa horurorua c1p'orunfi ca6ur xouujjorr Kr.rMHre6yn enaox ollap:

Vr=Kr

AgCl rpucrarmapsrHbrH corhu 1:opHHAo qeKoH Agl aa Cl- uoruraprrrlpocecHHr,rH cyp'orH yz, sahuA :aMaH ap3r,rHAo nalu.ru carhae Ag* ,; 
.Cl_

H.rurap'rHbrH T'mvurMacbrnrnr cajrm.qaH acbrfl'rAbrp. oxop r'rohnyrua lloHJrapbrHhopoxoT 
"yp'*r* a3:rrrraH Holuapapac'r ryBBo oJrMaca ,rra, cyp,or r'rarurylaaolaH Ag* no cl- uoHIrapbrHbrH rarr,r,rbr.r,rHa nyreuacu6 oirapA'r. Ey ryrnouuHre'cupraHu Ho3opo arcar, ehruu^rr KI,I, ,on*pr* rarblnbfibrHbl ilKTrrBJr]rK IrJIo oBo3ETMOK JIff}bIM KOIOI{OKAHP, AEMAIIT4,

Vz=Kraur*er,,_

Eyprau Kr-uyrouacH6lax oMczrJrbrrbrp, aaha AoFpycy aajrauruojoureMnePaT/pla ca6t,rt xouHjiarrp.rp. Tapauurr 3ruaH6r, Vz:Vr aaha gorpygy

Kzanrlarr' = K,

K.a..a =___!_= hho,egctA8 Lt K.,

Ee,,almfio' r{orr4H harur o,rlaH eleKTpoJrr.rrnopr,H aoHrrapbr,blHar<runnujunas hacwu 
-o-u)'naojruyu*utryryrrau aojuunaejeH reneparyp4a ca6urxouujiorqrap. Bero *, 6y' ia6ur- ,'rarr*uprn horuroru*,ra ra6unrajiorunu

:ffi;f"" ergujuusoH, orry ha*ottua t*cwi *r"*d;;6 hhu mo 
-^"*

Horuaprm aKT.'IBJIT'rK oMcarrbrHr,rH rujuoru, horrnornua hacwtuuuuu*aqocrEn,o, rlnccocracr3u npo"""rnao'rlLrrp* eAoH r.roruaprm caju 6opa6opAopoqoAo hacnno riurAl,rpbllrtrp, MocaroH:

hha,(:a.(por1, = o)r,rn + olrorf,

qlryrru 
AecoK, 

t-*_ 
,",a1 lrorurapbr Mr.rqlapbrHbrH rahraa 6opx easa corhrarqoca6ur ra-rn'aacu r.rara[py, t., au afrr":r"..HyHxl.l Kpr.rcraJurap qo(AypMo npo_cecLHAo' l'tohly.ryaa aprblnraMacbr rlflo o,.raH e.illraffur troHJIapIaH (Ag- ro ja Cl-)houuruo aacop6cuja' €/Iapnap. zh4qal,r ii, aacop6caja oJryr{Myrx uo*'apbrHMI{TAAP'I OHTIAP},IH r*IObryrrAA OJIAH I'ATI,IJI'IF'IHAAH AC,III'I&IP, OHAA TAT,UI'ITbITI
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Aojuunaocu rulo 6epx Qa-:auru sahlu cerhuHAa onag Ag* ue Cl- uoruraprrrsrt
cajrr r*ryojjaH roaop aojururuIor{oKAup. By,4ajuunxnnjuu conyruy Haruuojo ro'cup
eruagujuuu cy6yr eruror vorurH 4ejulgrtp.

,[aha uy@ccoJl orapar hop 6up Hor{ flyu ajpsulurya rapa3IIbIFbtH uropr.IHll
Ha3opAoH KeqLIpaK.

l. Ag*Horurapmrm uahrDaa KeqMo c1p'o'rr C/J 6y HorulapblH rahua 6opx

Qa:a carhr.rugo (nr) uuryapurra MyroHacu6gup, aaha aorpycy

V1 = K1l1y

Ag* uorutapbrHblH rreKMa cyp' urtr r',ryrouacn64ap:

a) uahila 3aMaH ep3IrHAa 6opr QaraHuH sah,u corhuuAo rorryluyrr Ag'
HOHIIaPLIHbIH CaJbI O nr. i

6) Cl uoruraprrHrru (Ag* rroHnapbrrrbrH qos6 eAoH) sah{A contua (n) cajrr.

Y2: K2n2/J no-

Tapausrr haruu.qa V r=Vz

Krnr = Kznzz,rr. Q)

2.Ejuu onapar Cl- uorurapu yqyH ouJrzrpLru r"rohlryna raxllfl oJIMa cyp'orn

(Vr):Vr: K:&

6apr Qa:a carhusla oHirapbrH qeKMo cyp'ara (Va):

V4 = I(anr 4,.,*

Tapauurya: Vr=Vc

Vrnz - Kqnra t:r- (3)

Ajprr-ajpu r.roHrrap 1,.ryH aJibtHMrrLu (2) Bo (3) r.r$agaropr.rqou 6yryH
cllcreMnopAo rapasrbrrbrH WyMa 6opa6op,urjl,rHn rrbrxaprMar fryH, offrapbr ajpbr-
ajprurrrga 6up-6upnuo rlpar:
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K1n1K3n2=K ztTz O,,, r* l('lin, A r,f

Ey sauan rorurujun hap m, hraccscrsAo oJrzrH 111 Bo n2 KeMr,rjjsflropuI'Ixrl{cap oJrynap. .[euora, AgCl xpracra-ruapbrrr6rH ualut corhr111!" 4gf;" Ei:I'IoHJIapbIHbIH Mnuranl*, pa"p onyp orrcyrr, qoKAypt"rouun KeAr.ruII{HAo orurap Hoo,Yp AejHunanopco 4ojrru,,rH, coHyHrdy uora.,rojo ro,cnp Kosropo 6*rnaes.hennorou ao (, uo r<o""uour *u"rir-,#;;pr"n .rorurujHu con ,roposuHo 
KeqrdpcaKalrapErr:

{&
KrKo

0t:r*=clAll

K,K/Kr& ca6rmaopauuu suc:6oruuu hhn Aso HrIo HrIIapo ercoK, jyxapn.qaBeprr,nMrrrx ( I ) rorur.r.iruur erlrr{burr onapbn.
Horuaputu axruuu,jlr, o*uporn mrburbrrnapbrHbrH aKrr.rBlr,rK oMcaJurapbr,brHhacrutnno 6opa6oprurp, oHAa hhnqcr u(ruaor y.ryH 6eno jaslrar orap:

hhnagcr : [Ag* llCl') f on 
yr,_

Jlarran AgCI vr:x aoue horu olaH 6aplorrrMoArrp, aojuyu uelurynga oHyHuorulapbrHbrH farbr.rrbr''r qox a3.Erp Bo rroi{flapapacbr ryBBA npaxrrNu olapar po,,ojna-urup. Elra xopo Ao_cohs erMoAoH f,ri oo tti -r,r i,.i"*"Gp"oop Ksr"ypMoKorap. Eypagau rexMr,rHu 6opa6apruju **ii- onap6n,:

Irhaegcr * [Ag,][Cll
Bo a.qorou f5y*raur. ga ucnaeaao e4rpnop.

Jaxr-ur'r harrn oJraH efler$ponr{r,ropAo irus nrjrrro,rH rahuao 6epa6opo'}IIUAAbIpDIHI{a}r uoruapru arruml.rjuHr,r o*rrapb* raflbr,rapbr rrJro oBo3 srMaKoJIMa3, ho[,r.rHHHH AgCl_a oxuap rr:H$ honn onaH *"i.rp_r_upou, o^opo*JIap/,aH 6auu-a r'rehlyl;a jyrc;,,x ra.r.brrbrra MaJTHK KaHap ryBBorJrH
:leICT'oJIeIrnop au'l,IpaK eAHpca, oHaa 6eno oBo3erMoHr,r alapMar oJrMa3. AroronhoJulo.rxMa hacluu raiAacuHa ocacoH heca6lraualapbr a[apapKoH, 6ejyr Aolur.Jrr,rKro'no6 oaynrrruau*rrriau, aKTr4Rlr,[qlo'ncrrrrpa,{a erMo,K a3 oJrBepliluu&rp (6o,3oHHco MYrvfKYrt .qejeu). EyHa xepo Ao oHy a;1ardH, 6)pu4u xefian cehr ua:opoAIIMTUIA}I TATbUIbIT HIIO OBO3 CITPIPJIOP (-hOrrA KOHAP EJIEKTPOJII,IT:NOP UIIITI,IPAKcrAltr(Ao 6eno).

Iie".IornKfla, TepMoAuHaMHK ca6u.r hlrr:a6r+aa,, _ Bo rar6ulbrr ca6lnuhh":Ktil [Anl aurarsl4arn Hac6auo onaro,(apAbrp:
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hh': hh.1i6

Oxap solrQ herur oJIaH 6upla[mouHu qeKAYpYrMocI'IIIAo a]IaBo

peaXcr,rjaurm KeTMocI{ MYMKYI{A\?co, OtUIa Y OMcaIIsIHLI rlblxaprM:[ na3bIN{.EIp'

.AA.oconou, Agcl-u hulpoxeu-xlopr.rAr.rH qox 6ojYK apfblrbl ruro sex4rpaYxao AgCl

KoMlrIeKc ftiplounao oMoJlo xonapnajHnaou horul ofla 6EIop:

Ag* + HCI --+ Agcl 'Ef

AgCII + HCI --+ [AgC12I + H-

Kyrryg HoHnapbtHbrH yMyMH raTbtflbrrr,t cor,- ,ua, raTtlltbltblH qeMI,IHIoH

u6aporgr.lp: AgCl verynrycynyn horul oJMacbI HorI'il'IocHHAo r''roluryna KeqMHIII

Kyr,fyur HoHIIapbIHbtH [Ag*] rarrulblFbl Ba tAgClrI KoMILIeKcI'IrurH ropxr'r6uue

Aaxt{II oaaH Iryl\ryluYH IaTbInblIbIIIAaH:

Cos.: [Ag.] + [Agclz]-

Eypa^a [Ag*1, xyrrryur HoHrrapbtHbrH WWrI raTbuIbIIblUIa[I a3 oflal,Iar*Ip:

tAgl.Co*.; [eg-l{o*.Yor. 6efle xu, y.1. CoJ-ry Co-a hacunusu, homomaa

hacramnnun uopm 
"uburu 

aAJIaHAbIpal, Ey y'{ ca6u'rnop arrrarblAilKbl ulac6sue

aJIillEAap.ublpnap:

hh": ax, * oen- : hh"fifi = trhnflf2y1y2

y aMcaIIbtHbI heuurue acas heca6laMar oJIM)fp' oHa Kepo Ao oHy Ja11Hb13 
rIoX

Uomr ireca6naManap anapMilr JIa3blM KanAI'IKIo Ho3oPo aJlblpnap. Olano peax-

cujamp qox a3 xerluju hallapAa, jailnu: eneKIpocTaruK oMcaJIblH f anaro

eAr.rJrMocl{ xu@jmaup.
Knrr,rjor,.r- nnu'nyrrur xr4ra6naplrnaa hannolua hacumanus hh" repuoruna-

umcu ca6prrlop6 Bepl{nup. Eyna Kepo Ao, axap rt'rahrylUa uoHJIapbIH IiIIbInBrbIHbI

z'uou/n uToKJIHHAo utpaAo erMoK JIiI3blM Koflllpco' oH'(a oBBoJIlIo repMo4rHiMI{KI'I

ca6ure ocacoH, heuuu uoHnapbrH aXrAmg.il.r ro'juu eALIJIHp, COHpa UCO, 6y

arrunnuju, aKTI,IB.rrr{K OMCanbIHa Bypy6, axTapbulaH IiIrbIItblFbI TanblpJlap.

,[yuarp r,rynahrasojo ocacoH Sxtq,,#art+ (no ja a6"-)-,qbIp, 6ypa'ua 3L6, - horuI

oJrMa,[blp, TTYHKH r'lOhaylaa heuuuro selt$ harul oJIa[I MaJUOHI',IH I4OtUUtrIIMaMblu

MOJreKyJUrapbt, e.rro,{o AO HOH r{yrJrop}t Bo g1yrr,rMep r'roHlap onyp..Eyxa Kep6 ca'(o

haua jorop HoH rlyruIopt'I Bo floalrMep HoH.nap Ho3opo anrmuasca)

t)1
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y = %11 ! u- na ja aq,aa,,- = Ka66,: hh,
d K'A'

hop hanga, z(sa, eoX Kr{rMK KoMrdijor onAyFyHAilH ,qapcr[(Aa 6eno ro6y,,rE&IIIMI,II]IAI'P:

hlro: aiq -F aan- : 52

hsru om*la hacunu. aHzrrrlrruK Kt.rMjaIla horra xecropr4fioH +opscrMoJropJro6ero, qox 6ejyx ohouujjaro i4arrlrKrr.rp. o, ana.nugr.rH-;;;;*sm4a uej4auaqbD.uH 6up vox 4aha r'r1porc<o6 uocoro,ropr.ru horurornru"iiiu ,*** nepup, 6enoxu, necQ,r jonna amrHubrrrr lior,qroJrop roupy6040 heuuua-eapry Aorpyuyp.Ksae',ror(Ao horu orua hacwtu rajlacrruiru c.aono,uu-u Qop^,racrmgan ucnleagoeAIr'JIor{oK' aaha gorpycy, aKTI4Bn[K aMcaJmapbrHH no 6aurra oMciulapbr Ho3opoiuttntalaH, jamrrrs oHrlapa Jrir3bM Kotul,rKAo Mypar{lror e1g411or{aKg14p.
3alr$ harur oJraH erreKrpoJrlrrr4H hamro,rrua hac;unuru 

"i,i* yuyn 6y ro ja6anu'a ycvrna houuu r.Mrreparypa.ua oHylr h;;;;;;;^di;; eaunnp. horuroJrMirHbI 6u.rruxlou coHpa, arrrarbrrar.,r MHcaJrAa xecraprarAaj. .r?LMyt, horuoruahacwlranu acau heca6laMar oJrap.
rhecoloaopu horrr erAmi,a ja,afl caxra,var na3brM.Erp K,, oKop sor.l+ herul

oJIaH Ma'uAo ytyu hhucn'10-7 -.ul'Ipca, onla irKTrBJrr.rK oMcaJrblHbr Ho3opo arrM,Mar
onap; oKop hh.>n'lOa n'rjr'rmuHaolrpco, or,ua aKrHErraK eMcarrbrHbr Ho3opo ilJ,arna3bMA6rp. Eypuaa Beprr,IrMr,rlx MacoJlo 3 eo,5-H *rrr*^-"r"-urrH Ho3apo afla-par harrrr erMoK na3b,Abrp, fturaH Mo.o,raJrop,to rrca ono3.po arr'rHMaMairbr&Ip.conpzurap 6up crrpa harurap4a uo.x aou$ horul or*- 6rprurrMoJropo(h[<n.10') 6axrrnAsrAa, horuonua hacr.ur, uHAeKcH3 hheAHIOqAIqHp. 

r'('vrurfr nnAsrurl3 rln IIIOKJIUTUo reJ.q

.t\{ocolo l. 25t-ls. Aojr,lyru AgCl rrohnyrrynyH l,,r_Ao l,g6,10-3 r .ruaAaHu6apor onlyryHy 6naepex, hhr,agg -u :eia6lavanrr.
haruu: hop ruej.qou oBBoJl Agcr-nu aojuyur ruohaynynyr uonjap

ffiHH#,f*frfl, Agcl-uu MoneKv' '(IoKHcrdHaH 143,3-o 6opa6op 
"rrv*r,y

L,qecr = I43J = 7.3.10-s M

hop 6np AgCl-rEu rpirM MoJreKyny horl oJrAyrAa hap 6upunaou I r_r.ron Ag*se cl-aru[rrbl.blllAaH, aojuyr Agcl r,rohnyr yra 6y rromrap.rH rar'rrrbrr'r 6ene,qooJrardal&rp. ,[euerur,
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I

hhrrqgcr : IAgltCf] : I,3. I 0-5' I,3. I 0-5 = 1,78' I 0-r0 
^, 

htrcA'cr

/Aocolo 2.Z1oC-lo AojMylx l,rohlyrryn l*\o 2,2,70-2 r houptH 6upleuu+

AoH onAyryHy 6rurepax, Ag,ClQa-yn horro,.rMa hacmusu (hhr. Ag2coa) rarnratu.
hamr.l: lllopno ocacoH

(- - -2'2)0-2 = 6,5.10-5 Mv AsrCro, - 331,8

Ag2Croa-tru hop 6up lpaM-MoneKyny honn onAyrAa I r-uos CrOa' no 2 r-
nou Ag' nep4ajuugoH, ja:a 6urePrx:

fcrol,-l = 6,5'10-s ? -uoH / tt

lAs.)= 1,3.10-a z -uou / n

6ypaaan

hhg,,4g,r:,on =l,Ag*)tcroi ]: [1,3.10-4 )2 .6,5.10-5 : 1,1'1}-tz = hho.,ts,c,on

A\ecale 3. CaSOq-rm heruronr'lacsl roK\{HHaH I r/n 6Opa6eprorp (orar

reurreparypyula) hh o,coso n-rt heca6lanalrt.

horuu. CaSOI-4r honnonrracrr uox 6ojyr oJIAyryHAarr, HoHIIapbIH aKTI{ETILIK

oMcarrbrHbl sahfils 6opa6op ro6yn enuox oJIMa3. Arfllsflrfi oMcalblHbl riulMat Ytrylr

hop urejaou oBBoJr, r'aoturynyn lroH ryBBacuHra heca6najuprlr. Eynyn yryn uojuyu
r.lahrynyn ruonjap larbulblFblHbl heca6lajar:

1

L{ro.soo - 136

.[euolll,

[Ca2*1 = IS4-] = 7.4.10-3 z - uou / n

I
2

I

TF
2

lCo'*)'.2' *lsol-J.z'?
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hh o,cosoo 
: [ca2*] W O:- ) -f , r,. .f n,i _ =e,4. lo3 .0,5)2 = l,4.lo.s

AluHurur HorHr'rorop rdoABaJrAoKH rujuar4ou eoprnoHup (hh":2,37.10{).
Ey oHyl{fla tr:ah eAHJrnp KH, lrorpor 6-la BepHrrM;[r oaonnop aKrragr,rK
oMczurbrHbrH opra rzjuoru4ap, 6y la horurorAo rr,ryxrarrue HoHIrap 1r.ryu 6up o
roAop Qepnrugup. Oxop hh.orr, aKrHBJrr.rK oMczrJrbrHbr Hosapo iurMaAaH

hecadnacar, oHAa 5,5'10r, aaha lorpycy rpaKrr4Kr.r arrbrHaH najuorlou qox
@puouou ndpror irlrMbrrrr oJrapbrr.

HoEel 5-.qou rauapttr f ,or, * f s,ti - 0,5

.[euoau

Eere 6up nosujjoru Hosopo aJrMar na3brM.qbrp KH, AgCl_uu horuromaacrmrm
(1,3.10r), AgCrOa-rnr hornomuacuHnaH a3 olMacbtHa (6,s. I 05) 6axrrrajapar, AgCl-
us homolr,ra hacwtn (1,78.10-'), ApCOa-slH horrnolua haculuq4eu (l,l.l0t)
uoxl5p. Ey oHyriJra usah eAruup xr.r, heca6lagur4a Kr{rtr,rK aAoA
olan Ax* r,roHlrapbrHblH rarbr,rrbrrbrHbl ( I ,3. I KBAIPATA JYKCONTMOK la:rUttgSlp: 6y

hl1,ap-m heca6lauaculrAa eArrnMr.{p. Eyrau, 6eno .rsxrrp xtr, horuorruaHCO

hacuruuo ocacoH horulom,aaguH Myraj r.rcocr.r JaJrHbr3 ejnu'narrml peaKcr,rJalrap
oJrAyrAa, 6elo rlr, AgCl, BaSO4, CaCOr no ja AgCrOa, AgCi3, HgJ2 re c.
Myrv[KyrrAyp. Ehualrat KH, oKcHHo oJIaH MHCZIJIbI, jo'uu ho,urornra hicnnumm
rr.rJMorlrHa ocacoH eleKTpoJrr.rrr,ru horu oJrMacbrHbr heca6lauar qox acaH4rtp.

zYtecolo 4. 2loC-te Mg(OH)2-Hu holnonua haquln hhu=6,g.rn,o_4/p, oHyr{holuoluacnsu heca6nauatn.
Axrapsulau hennoruausr (lrorh-ra) X l,ro Hrrrapo eAoK. Ey X r'rol

Mg(oH)2 ruohrryla KeqAI'IKAo, opaAaKbl r4or{napbrH rarburbr[br au]arbrraKbr Kr{MH
onaqarAbrp:

tMg''l: x; [OrJ'1=2*,

aaha.uorpycy

hh,.ugpn1, =[Mgz.l[OH-rf = xl2xl2 :4x3 = 6,0.10-r0

6ypaaau

150.i0-12 * 5,3.10-a ttott / nf,-
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1n-4o rparur.na (V) n@aa onyHaH horutorlrnlaja KeqMaK frYH rarbljlMbllrr

rujr,roru Mg(Oi{)2-r{u MoJreKyJr rroKrrct{rr,, tujruortlue BypMilr na3blM,ublp x3t,6y [a
58,31-o 6apa6opuup. Ey :auaH iulapbrr:

y = 5,3.10't .58,31.10-2 rir

lfiocolo 5. hennomla hacwtustts rujvmuuu hho,,qcnfir= 5'5'105-o 6opa6ep

onAyrrry 6wru6 (25t-ao) 6y gy:yn homonuacuHl'I ranMarbl'' '[rornu: 
AgBrO3-aa horuonua hacrunuuu rujuoru r'lyrajuce eAEloqIaK

AopoqoAo 6ejyxgYp, oAyp KII, aKrlIBIII'IK oMcaJIbIHbI Ho3opo aJIMzMar oJIMa3'

,AA.ahrylyn rroH ryBBacI4Hu trecaOmuar f{YH hop uejaou oBBoJI, calo @puyl yspo

HoHJrapbIH ToxMHHI,t rarblllblrblllbt heca6lajan

hhu.tgn,tt, = [Ag][ BrOt)

tAdl = lBrO,I orvryryuau ja:a 6rutopux:

lAgl = lBrot)x 5,5.10-5 x 7,4.1Q-3 = 0,0072 - uou I n

Aeruo.,nt, u = Lr{o,oo7.l2 +0,007.12 ) = 0,007

gomar 6-gau ranrtpur: f nr- = f n,.r>i = 0,90

kktw wco AgBrO3-uu .uerur hsruo.flMacbrHbt ranar. Eyuy X HIa I{uapo

ercoK Bo [Ag-]=[BrQl:x onca, anapbu':

[Ag*]=Fror').f nr. f ,,nr; = x' .0,g0' : 5,5'10-5

6ypaaan

5,5.10-5X_
0,90

rh -lo u$aao onyHMyur hormonluaja KeqcoK, a;lapblt:

y = 8,2.10-j.235. 8 = 1,93 z/.tt

-7 '4)o-1 = 8.2.10-3 nto.u I tt
0,90

)

t



orop harulolaaurt heca6najapKoH zl(r-lrRrrlrK oMcirrrbrHbr Ho3opo zurmacaj4'r,oHIa r:urrurMrnu nHjnranua jepuualruarrsrA;lKbr r,l$a4oulr ;**; --

y :7,4.10-3 .235,g = | .74 eht

$ ?,g. herroruuaja ejrura4rnr trorurapbrH ro,cl4xr. [5a @eexru
IroJrrroirMa hacunu rajAac'ua ocacoFr, uorutapbtH arcmuonujuautt (ea jacada handct zambu.u?napttnwu) rtacwttt (ion hacuu) sepurtMuwm.e"nepamypda saub hattn tnan'eJteKnrponunruH os hatuton*u hacuttuttutt'#ff*""u uamdwzda, hauua ,rrr**pirurnu ,uriuiii' ,waluryn dojuyw
Oxop uou holno,,rMa haclulr,ruAos a3 oJrapca, uo-hnXn Aojr'raurnu o,r1p. Oxepuou hacnnu horuronvra hacrursuu 

^;,;il; lrohnyl tepar aojrr.ryLu orr)/p Ba oHAaH'IE3 Bo ja xe,,r ao oJrca,, horu olara *rhirn,,, 6ap huccocu 6opx ea:a hanrmga(vercyHry) ajprrla,*aryt,rp.
horurvroH' eJIoKTpoJIar I'IoHJIapbrHbrH rarblrrbrFbrHbrH aprbrprrJlMacsl 6opr$a:a cmhrau4o 

'HVH 
r.oruaprrrHrrrH ,""n u cyp'orr.rHrrH ulrruJrrru co6o6 on1p.Hon haculn hol.,rtrura hainnuso 6opa6op onAyry 3aMaH, hop ra<r.r cyp,or _hamonua Bo r{or{Ma - 6up;6u|;;;;.n5*uo ,rori ha"nnr, Aaha qox aprapca Boharuorrnla haclur,sa Keqopco, onaa q,rr.,vo c1p,o.r.a, horuo,rua c\?,orr.rHAoH rroxoJraqar uo LrahrrynraH ajprua,lar. Ee.no ru, AgCi yvyn r*upir.,:

a) gojuavmrur uohnynga [Ag'][C l-]<irha.rgr;
6) aojuyrl lrohryr4a tagl tCil:|,lr^*..,
a) ug.par aojuyru uahnlraa [As,] Jcif6lr^"..,.hop harucsr 6ap elerrporrrrrn aojrnrs.u uoluryryHy, oHyH y:epr,uo ejnn

fiilLt*ffit 
ereKrpor,r onaBo erMoKrro' aoj"'y" uu r'l"iu'r6put air:*vr o'u^

horaroran Ao, oKop Agcl-uH 40jruauslur r,rohrryly y3ap,Ho zu-a: HCr ro jaKCI oilzue ealrlrco. oBsoa hh 
". 

o*., (u;,,, ,rl,7g.10r0, 25t_ao)_aaH a3 oJraH rroHhacunu' roAp,r'riro oHa' qarap uL nihrirr, Keqap. E4ra yj+yu onapar rvrohaylAojuauuuurorrp.aH Aoju.yuuryra verprmr rp so
,. _ A"r-;;;;;'; ajsuugrrp 

- *,,' ruuff\:# :*{ X};#rfflfiruoun
!-'::!'*'bt' owtapwi nartaytut"jorii-- nop harucw ejruadnot. uorn NcutuKeyoeamnu eneKmponum alasa edinapca, asutup.

Or,op hgCl oBo3r.rHo aaha jaxusi horur orHa A),s, MocoJror{ KirrrHw_xrroparKCIO3 Ko'rrpcoK, oura ejruzurrro, ,n,ryn -;.,,p, ajauH orapal aj4u*urarrnrp. 6enaxr,' gojulur Kcror uoh,rylyra opu.u,*u"r,r,MoIl.H rap6n Ar,rpMafJra a3-a3 rarrr KCr

l:12



a

na ja NaClol Moh,qyny onaBa eArrnco, oHAa 6up r"lynAarAoH coHpa aF KpHct2;In$K

KCIO3 r{eKYHrYcY TISKYP'

Eelolu16;1a, homornaa hacrutrt rajAilcbgaK raM yjFyH oflapaf, KCIO3-utt

hamoluacrr KCI na ja NaClO3 Hlllrl4paKbl tulo, roMH3 cyja HI'Ic6oTaH a3a[MbIIu

oJryp, haMril{HHH 6aura 6yu.a- oxurap hturuapla Aa ejHH han uyurahuge ery4nilp.
-- " Tu*py6a xecrapnp Krr, HaHlrKr4 ejuliarrrur uoHrlapa MaJIHK {)BIIap, harra 6y

HoHa M2UIHI( OIMaJaH Ayl1ap Aa, eneK1poJII4'IJIOpHH hOlnOmnlaClma TE'CHp

KocrapHpnop. Aaaran 6y- azr-r,a'aH ho:r.rolua aprbrp. Ey ha.ryrca "4n eQSerru"

auauirp. /KacolaH, PbSOr-srn hallorruacsr KNOI NaNOr so 6aura .QB1apbIH

r.rurupaKr,r tr;ra aprA6rFbrHIaH yjFyrr A)BAapblH raTbulrlfJlapbl Ho roAop r{ox ofiypca,

horrro,ur,ta Aa 6up o roxop ryBBorJlH onlp. 
-

A1aAaM Kr.I, KNO; na ia NaNO, Pb't uu ja SOo2- HoHiIapbI ulo 6aprnouwox

ra6ruprjjoruuo MzrrrHK uahlyla Honaap rrepMlrp (6erro xra, Pb(NO3)2 Bo I(2SO4

ryBBoTnr4 elreKrponlrrnopArdp), PbSO,l-rrn lta,'rrlo.nuacuuun aptMacbl horulonua

hacrrnu rajAzrcsrum caAarourMl{ru cpopuacrr [Pb]][SO42-] 
: hho,rtsooHerrejn-

Ho3opr.rHqo nrah eAruo 6uftros.
Onyn acaH usah;tHbl auraFbllla BcplulMlltlr Aaha Aanar raru[rja ocacoH

cejroner olap:

lPb't ltsoi- 1.[ 3,,,..f ,,,1 = hho,pbsoo

Eyny aurarsqaKbt IxoKI4[Aa ja:r*lar olap

lPb'* ltso;- l
hhn,,,uro,

t

f ,,," f ,o1'

horulrorou, Mapuso+ roruujjmn tsepr.UrN,tr{til T3I{1I.IKJI3 rdIrIAl.I ca6urgrlp.

four- froi- aKTuB.[HK aMcaJlrlapbl luttlluty.la hap uyp ]lonnap AixI4[ eAI'LlIItlrIo

r,,rohrylyU HooH TBB3SIIHLIH afrTaMcbt tloTl'lqlocllHga aAoroH a3aJlblp. Eyua Xepe Ao

[pb2-] [SO42l hacwu, Ba erraqto Ao ryptyuryH-cyLr$arrm ho,utonuacrl ap1Manbl&Ip.

haruorurlauuH aprMacbrHsru $usurur co6e6a air\rmAup: uahnyla KNO3 ro
ja NaNq aJraBo er^lrr,o, Pb2* Be SOI- uoHrrapbl HoHrlapapacbl To'cup

HorHqIacIIHAo e3 hopoxamopuulo cblxbIuIIblpbIIIMbIIIr o,[yp Bo PbSO4

Kpr.rcrafifiapbrnsrH corhra firro a3 K€pyu]yp. EyHyn Hargr'rocuHgo Pb2* no SO]- -rm

uohnyna KeqMo flpocect{, qoKMo ltpocecllHo ttnc6atoH Aaha p1rrcncl'IB onyp.

Coupzutau urohnyUa HoHJIapbrJ larbm blFbl qoxaIIlbIFIa jeulrAan Tapa3IIbIr japauup;

PbSOq-stu horulom'lacu aprrlp.
rlA.ohnyla ejuua,4nrr uoHJrapa N,raJ[rK eneKTponrlr onaBo eAI{JIAI,JI.I 3aMaH

rloHflapblH IIKTIIETHK oMcamapbl a3allblp' 6eno hanAa gF eQQexrH oKcI4Ho onapar

l3:i



rropAoJroHMHrx oJryp Bo 6yHa Kepo Aa ha,urrcajo xejsHjjoruo 6ax.qsrraa oHy Ho3opo
aIMaMar Aa onap. flyr e$@xraHHH oJrMacbt HorHqrocHHAo haruonuauuH MurAapqa
arrrarxil AytrrMocu, horuolua hacwru rajAactrurm ca.uo Sopuacuua yjryr **un
MI,ITAAPAAH AAOTOH A3 OJ]YP.

A\ecaro 1. 0,01 A\ Na2Soa r'rohrynpqa BaSoa-rm horuoruvracrrubr caAo

sopuyl w hho,uo.sq ocacoH heca6larua-urr so hor{r,ru AySyH cyAa horuroruacrr
rre rryrajuco erMarlu.

haruu: Axraprurau Basoo-uu honroruacuHbr x nJro Huapo e4ax. Ey x rrlon
Basoo x r-uorft Bah sa Soa2- reprap. hoMqaur.rH Na2soa-rru AaccocraacujacbrHbrH
HorHr{ocHHAo .qo SOaz HoHy oMono KoJIHp. Ey ay:yn hop 6rap rpau-uonerynyrryr I
r-r,roH SOa2'aeplr,rjnuu Horpo alapar ja:a 6ruoplx:

[Ba2*P*t [SOa2l=0,0 I +x

Ey rutjruamapv hho,r,so,cago rorurujrruqo jepuuo jascar, alapbrn

hh o.aoso,: 1, l. I 0ro=X(0,0 l+g

. _ oxop Ho..,po .Ir6rHca Kr4, Basoa-rrH horno*uacu qox Krrw^.u{p,
hecaGnaua xusajor roAop caAanouro 6u.nap Bo AeMoJrH, x xol,ruiiernHu o,ot-o
Huc6sron Ha3opo nIrltttt,lar olap. Eyny crAHXAo iurapbrr:

x.0,01nvl, I' l0-ro; x-1, l. l0'5 uoiln

Eelom.ucno, 0,01 r"ro.qh Na2Soa-uH Hrrru{paKr,r mo BaSoa-rm he.,uoruacrr
roxMr4HoH 1,05.10s:l,1.I0-E, Aaha AoFpycy 950 qaqlo a3aJubnrr oryp.

-t\{ocona 2. her'lutt MocoJIoHH l4oHnapbrH aKTHBrIr.rK oMcillrbrHbrH najrr,rerHuu
Ho3apo iuapar hann eruonn.

. heru*r: hop urejgoH oBBoJr nrafury,ry. aoH ryBBocr,ruu hecaGrajar. BaSoo-uu
horuofiN'raco, qox K,FrlrK oJr4/ryr{AaH, HoH ryBBocH rrpzxr,Kr,r onapar ja,Hrr:
NqSOo-rru rarbr,rrbrrbrHa ocacoH ro'juu eAlrnrrp. Nazso+ qrytryn japar4surr Horuap
Ii}Tbtn6ITbI

pO+21=I Oa r-aonfi ; gt ta.12Z. t O2 r-aon/r 6opa6epalrp.
.fleuama:

' +lsf-l.z')l=){r.ro- +4.r0'z) = o,o3p1= -(Na*).Iz
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TarburMb[It [roH TBBOCT.IHO aKTHBJTHK OMcirJ]bIHbtH .f *r* = f sor- = 0,54 nrjr*lUnr

yjryu xorr-rp.
BaSOa-rIrr axrapbrlraH harUloJlMacttFlrt x ILJIa LlIIIapa eAH6, 6upurmu

MocoJIoAoKH ruoprlr Ho3.opo alapar ja:a 6ruroplx:

x O,01.0,542 = 1,1'l0ro

EypaaaH

1.1.10-t0
* = #fu = 3.8.1 o-8 tton I n

EenoJlmcno, BaSO+-rm haruloltuacu NazSOl-uH to'cupu HJIo ca,qoJlalrlMr.Ittr

ha.nnorua hacruusrlu @puyryra ocacoH heca6lar',raja repe 950 ao@ aejnn,
roxMHHoH 280 ao@ auarbl Ayuryp.

r!\ocoro 3. 0,lM KNOr rr,rohnyrry+rga BaSO+-uu haruonuacuuu
heca6lauamt.

horum: A\ehnyryH LtoH ryBBocnHH rallblpbir. flpaxm<u onapar o, januue

KNO3-rm ftrrbrllrlrblHa ocacaH ro'jun eA[III4p Bo

p (0,1.12 +0,1.12) = 0,1
2

[er,,rollr, BaSOq-rrH horuIorn,tacntHbl x ula Hu]apo ercoK

x'.0,33'= 1,1.10-r0

Eypaaan

1,1.10-ro
= 3.2.10-5 aon I nx=

0,33
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$ 30. 9oryHry.loprff ]aMoJro xoJ,rMacr{.
Tau uexrvroja ruyrralu@ QarropnapuH ro,cupu

hennomra haclr.l,w rajracrr qeKyn'rYropuu honn oJrMacrrHa ejuua4rlrr
HoHJIapbIH to'cltpltuu HponuuoAoH xoptrojo tiMKaH Beprip. Oxop vexyrrry xr,lrajeru
peaxcuja Harr.rr{ocr{HAo oMoJro r(onr4pco uo ja hrlrul orypca, oeio iarraa oy
rajAanuu ror6ur eAlalrMocu gaha covaporru]r4p.
. Eeno racoBByp eAoK KH, rypFyrryH Ay3ylryH rrrobryry hop haucu 6up honn
oiraH xJropr4r r"rohryly, MocoJroH NaCl uno tapbrrr/(brpbubrp. By saMaH pb2*
I,IOHIIAPbI CI- UOTTNAPII HJIA TOITYUTYP BO PbCI2 UETYTTryCYHYH OMOJIO KOJIMOK
LIMKaHrI japanup. Jlaxuu honarcrAa rypiyrlr)rr-xJropu71 rroKMocvt1lrH KerMocrr,
l,tohrynyr 6y Xlza mprrmr T$par gojuar.turru{niur acburbrAblp. A{ohlvl o BExr
u$par Aojrrays onyp Kr.r, Pb'* eo cl -yH aKrrrBJrrrxJropu hacwtu hhu, pbcl2-ur.rH

najr*rorurqou jyrcox orry6, =1,6.10'5 -o (250c-1o) 6opa6op oncyH. ,[eueru, 6y uo ja
6aurna AFyH MyojjoH eArlJrt'turx r.uopar4rAo uoxy6 na ja uercrrojo,,rojuuu uporuruo4au
KepMaK onap.

Al,ocano 1. Eopa6ap ho,,nvr,qo 0,1 A\ pb(No3)t ro Nacl nohnyrurapnuu
rapblrxAbrpcar, PbCl2 uexyHrycy ueropvn?

hsruu: rapbruubrpburau 3nrualr uolury,ryH hodrr{u uxu .Eaeo aprbrAbrrblHlaH,
hop 6up MarAaHr.rH rarbrJrbrrbr 0,05 na ja 5.102.AA -o xuull a3anbrp. A\ahrryrnapsr
mpbrurAbrpAbrrya ehruual x.l.r, Pll2' so cl- -yH rarburbr[rapbr r,urK :auan 6ens
orar{ar. Ee,ro xu, Pbcl2-su horulo,ruacrr rueajar rogop 6ejyx orryryrgaH,
rroHrrapbrH axruwruju rarr,ubrrAaH KocKrrrr ifnprnouup. EyHa xep-e ao ,-uriryrryn
HoH ryBBocHuu heca6najr6, 6y noH ryBBocluo fryl xo,roH *rrn rrx oMcaJrbrrrbr
TarrManbr Bo olurapbr hhu, PbCl2 u$arocrr pryx jepuuo ja:uar Jra3brvJlbrp.

z!\araru xu, [Pb2*1:5.10'2 ; tNO-3] = 0,1; [Na'l = 5.10-2; [Cll :5.10-2;

I
u = rl5l0, .4+ 0.,1 + 5.10-2 + 5.10-2 ) = 0,2

f91Vu1q., lt=0,2 onlryrAa, foo''' =0.24 sa fcr:0,70 olap.
Pb'* so Cl'- Hlru uohlylga aKr,BJ,rr4KJropn hacutwnw rrrrar:

[pb2-1.0,24[cll [0,70]2 : 5 J02 .0,24[0. I 02] [0,7]2 = 1,47 .to-5

ma,pbcl, -ru hor,romlahacustpt 1,6. l0'5 -o 6opa6opgup so haunu rrrapalrrAo

PbCl2 6epx $aea ouolo xoruprrlojo,,rorylup, 6erro xn, 1,47. lOj< 1,6. I 0-5.

. 6e.nonuxra, 6opa6op hoqura 0, r 1y\ D/pryrryH-Hr.rrpar Bo Harpr{yr},r-)0,rop,A
uohnynrraprr rapbnrrrlbrpbr,nca, oHAa rypFyrxyH-xnoprrA r{eKprrycy ,"xt ua. Oxop
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rrarpr{yrr{-xropfi,q Mohnylryuy I A\ uohrryn utta aBo3 ega6 hounn r"oupy6ouu r"*pup
erMHrII OJrCar, OHAa qalxalaAblrAa Pbcl2-un KyJurlr MHrIapAa ar qoKyHTycy arrbrHap.

KecrepraloH MHciurAaH aj.uslH oJryp KH, qoKtrypMo peaxcujanaprurga
qeKlypy'{y noHyH rarbrfibrr,lHbtH Ho roAop 6ejyl< poiry BapAbtp (6axrurau Mr.rcaJrAa

NaC). A,qoreH oHyrr MnrAapbr Ho roAop qox oJrapca, peaxcujaHsm hoccaclrrml ga
6up o roaop qox oJr)p.

flejunounopuH hauucunbr WyM nro[rA].rpcax, 6eno ueruuajo KoJrMaK oflap:
hop hancw sauQ hatut onaH urcKmpotrumuH qocyHmycy o 6uEm oJytaJ.o
,(oJtup Ku, nahnynda oHjH uotutapwttbtH aremuenujuttuu hacunu hamuru
memnepamypda onyn lntuon*a hantnuruu hho xevmuu. oncyH.

JIaKrau, jaaaa caxrraMar aa3bwAbtp Kvt, yjrf peaxrrrBJropnrr
rapbrruAbrpburMacbrrrAaH coHpa qoKMo aHH oJrapar jox (uftpar aojrrryu r,letrlrynyn
alrmnacu), rrryojjeu BO(rAaH coHpa aJrbtrra 6mop. rua'ly*141p rr,r, ejHn 3irMaHAa
tuytuo uy6yr uno cypryJrMo, qafixaJraMa ro 6y KHMr.r Mexaurucl ro'cuplepuo
qeKyHryHyH qeKMocHnH c1p'arlaunupupJlap. 9elqgypynau 6uploumeruar
KpucraflbrHbru uehrryna AaxrllI eAr{,nMocr.r ,uirha jaxuru ro'o.tp eprp. ge4qypue o
Baxra Kr{Mu .qaBzu e,qup Krr, !lor{ hacu.nr.r roAplrwro zBalrapar, rIeKyHTyHyH

honrronua hacnrrHuo Gpa6ep oJrcyH. By alrmqurgaH coHpa, rroKprry rulo uohrrya
apacbrHAa Ar4HaMr,rKr.r raperlbrr japaHtrp Bo coHpaAaH qeKMo ryprapbrp.

Beflolruxro, cl1a raMaMr4rre hom o,ruajau MaIIo jox,qtp, orrya haruorn,ta
hacwu he.r naxr cuQpa 6opa6op orMa3. Eeno xlr, hsrra oH a: hsru onas
Mallqonopr,rH, MocoJIoH, arbrp Merarurapuu cyl$r.r4nopHHrrH horulornaa hacurulopu
Ho roAop Kr.rqr.rK orrMyrx oncanap 6eno, oHlapsrs hh rujuoru oJrqynyp. Eypaaau
ajarruarrp xn, hev 6up uexdypma maJwamuJta mail otu 6u,n.uar. houuuro
horlonua hacnnusuu rurjrtrarune yjryH xaloH r{oKAlpynoH r,ronflapbrH 6up hucceo,l
IrohrryrAa rairMbrrrr onyp. fio':ou 6y hHcco o raAop a3 orryp Ka, coHpitKbr
ouonujjara heu 6r,rp MaHeqrr,flr,rK reparMup. 6erre hanla qeKMoHH npaKrr{Ku .nlM

ar[aHAbrpMar onap. Eo'3ou a3 Ia onca, qoKyHTyHy raM rreKMylr heca6 srMer
oJrMyp, oHIIa aHirIrnrr.tK r{oKyHTyHyH npaxTrrKl,r arrbrHMacbr yqyn 'rEA6Hp
KepYJrMoJrHAHp.

t{exuonuu raM iurbr}rMacbrHbtH rrox MyhyM ohorraHjjo'na Bap,&rp, 6ene Kr,t,
jalHrn rrpaKTr.rKr.r rzrM qeKMa 3iuaHbr aHaJrH3Ao oruapbr ajspuarna coHpaxbr
or'lonujjarnapAa MaHeqlIlHK T€poAoH rroHnapbrH apaAaH raIrAblpbrJMacbrHbr arrapM:rr
olap. EyHy Ho3opo aflapa.r, raM seKMoHus .hancu QarroprapgaH acburbr o.ruacbr
y3opuH.qo .qajanar.

1. YoxgypyJrdn dr4uraunrorulu ho,u oJmacbr. Ajrcruuslp xr,r, 6opaGp
ulopffIop AixrrrIHHAo hop hancu ajpsurrura o Baxr ritt*l oJra 6u.nop Kr.r, qeK[ypyroH

r,roltyH horul onuacrt laha a3 oJIcyH. r\AocslroH, Pb'* -y xJropHA, cyr@r Bo cynsllg
r.rroKJruH.qo qeKA)?MoK olap; 6y 6uprouvaropHu horu onMa haclr.rnapu no herul
onMaJrapbr arrraFbrAa Bepl,rJMrrtxAr,rp:
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haru olua hacutu
honn om'la, uonft-le

Pbct2
1,6.10'5
1,6.10 2

Pbs04
l,6.l0E
1,26.104

PbS
2,5.1027
5.10.'4

Bepurnauu oAoErapr.rH rr,ryrajucocrurgon ajgmrgup KH, Aaha qox hoJur oran6ululoumo-xlopr.u, arf,a- as ho; ;;;,
r)?FyrrryH pbS ruoxnprsre saha raru ,"*i], ffi^ffiffi"#tffiL"H*'qeK\?. AxrrpunurmuH raha honam oriouar,ru acaH HHaHMirr oJrap. Eynyn yryn6ejyr crruar 

',,yracru{qa 
no ja xon6aaa I0 rul r -, puovor>*roluryay nno 10_11Mrr ls NaCl uohnynyrry rapbnxAbrpar. EgRx ,_*--#** coHpa pbCI2qeKynrycyHy cyroK. cy.yrryau ,au vo*uaur:.i-u:.,. ivJrri,i 6ap ueue ,E:rMr,rbrNaCl araso enuoxreL oHy r.rKH huccojo ajsrpar. 

"Byr_;il;.tro** 
\tsaprrHo(NII4)2S uehryrry, o 6rapuHo Hco Na2St)a :vrahnyny ;*,;;;;. Eapruura harsarapa PbS qeKl?, r,rKr.rHrilH hatAa uco ,a*.i

(u$par o":"f" ;;*roau ajprrnrrp) 
qanxara'qblrraH coHpa ar PbSOa uerlp

Eroqe ao pb2- -yH puSq *u*rrnau qoKMocH, pbS-o xepe nuc*ros ,alr
trtrrfl lffi ,f iy,*"p1=::*#f HJ3ru#ilffi ::["Hy.##tnlouu joxnajrl6, cysynryie fiHa)2s rvrohlyny ,rr" =,.rp "o"". 

crrnu. uytuocr.rHuuIfiopncHnAo * uara1^lbS ouoao *ora,,j,ilau,{ ryrryH_rorD/p poHr(o 6ojanup.JyxaprrAa rejr elruan roupyoo;rop hauuH. IroHyH 
- *iru eAr{nMocH HnonyxreluQ horytomrra ha,rruoprH;'r;il sourp horu Grn'?-rpr"rrrMoH,H raMTISKM'CHHHH uyxroafe jophororopuHu ajAuu d;;d;*r; ja,rLqa caxrauarna:lb,Abrp Klr, laha 43px. xe',ropr,qr.r'r,*,ro,nnu.lil;ili;; mjuom jox,rroKyHTyHyH I rrlorrh-no uQaao oryrin horul oauracrrgup. honaroren 40 i^apruaKecr"pr4rrMururlrp Kr.r, AgCl_uu horn oluacn (1,3.10_i  oi a"CrO. _61n horurorrMacbrHa ruac6meH 

ig,is.,,i IVQ arar,rp, 6axr,aajapar. *, 
"Wd_uopr.rpru heruronr'la hacnna (1,78'10-r), K\p,yur-xpoMara *r,ac6oren (t,t.t0 irl ,"-* Eyna xepo

ffi"At"JfrlJ&:epaoop ;"d;p';;-;Lnl,H.qo Agcr Luorararuo A&croo -a

n*""';"Y;HIf#rffi"H,',"#T:J*#aMIIrAapbI'Eruraujrurrcxuuu,hep

:iryH,flffiX#'ffiT ffi ;:, :yFim,,#L T,-ilffi ffi";
exsusareHr#,ri.pqsKAvpyqryHyH"r"r"o,ffi::;"il"H"10##Tr"i;"."If?
qeKMo BepMrrp. nrT_ g-u 

'hacwtu 
*jar.o, Keslopup _r, *"p 6prp rolopaprbr,raMacbr wro qeKrypy!ry onaBo 
"ar*.u, oura qexua [*u ,* o,,ai.herurerAe ae, pbsoa-uH rroK{ypyrMo npocec'*" tabT"ilar?i uo}rrrapbrHbrHrarburbrFbrHbrs hacnnn (roxruauon) ca6nr ir.r.

fna6egaun, r"i,onw1r, N;fu;' j;''#,H,)"ffi,,,# ;lk it|,?L;ruo uejAaHa qbrxitH SOa'-nyn au*,r.,*r,r,urH apnlracbr, rraahrrylaa pb2* rarrm6rHgu
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yjryn olapar atuitFbl AYlrlMoclltlo co6o6 oraqary+rp, .uaha /rorpycy raM qsKMocHHH

"*'oLffiion*rru"r*", hap hanc' 6rp noHyu ajprurwacn rryH-cyra Kfl6ujar

enaraAop h"n Ot *t 6upnoUntengH oMoflo I(oJIMo peaxcujacrt Tsr6rar eA[UIUpce'

oHAa r{el(AypMo 3rMaHbI qeKAYpYrdY, peal(eHr}lH 6Hp rolop aPI/EIFbIHAIIH racrfi+alo

egvuTlrp, jo^"m peaxcraja roniuiian"'u.u"un 'rala6 oIyHaH MHrAapAaH 6up rercp

aprbrr KoTYpYJIYp.

&pur*?soi- = hho,puson roruujt'lua ocacoH 6eno roconolp eTMoK oJlap KI'I'

I{rSO4 Ha rpAop qox oJraBo e}JHJrco, Pb2' ,onyu qeKMocll go 6up o roAop'1iM oJlap.

horyrrorAo raco 6y 6e11o lejlurggp. Cyl$as ryptuycyHyH rlox aprbIFbIH['IH oJIaBe)

egiar6e4;l4 HOHHKI{ qoKY}rryHYH halU oniuacl,lllbl aga}:bl CaIbIp' 3KcIlHO, UrC}Lqa[IMa

ca6wu Knro; = 1,2'lO2 orrar- HSO4- - l4tl oMoJIo KoJMacI'I HorI.llIocHHAo

qoKyHryHyH halnom'lacslHbl ryBBarJul aprbl p b I P:

PbSo4J + 2l I' -+ Pb2' + 2HSo?

houtwtHus Hg'* + 2f -+ HgI pearclljrcrtuga:
l-- yH aprbr*rHbrH o,raBo eAHJrrvto,r I'lg2- KoMILrIeKc, IIoHylr oMano KoilMacl{

HArIII,IaCHHAA qoKYHTYHYH TaMilMHTIO hOrUl orruacstHa co606 0-'lyp'

Hglr+ + Zl--+ HgI2i

Auscrrep huapoxcuanapuH rloKYHlYnopH Ao qeKq/pYqYHYn (rononunuu)

aprbrrblllAa horut oluactlHa ocacJlaHblp:

A(OD3J +OH-+ tAl(oH)41-

Typru ayJrap, KoM[,rreKc no 1a 6aurm hsrm olau 6uploutt'lolap aMoJIo

*a*ulno.au 6ene,^uex,qypy.,ryuyH aohu uo* l\{rlulapblHbl ror6lr erMaK uecnohan

KepyJn l?. r{yuxu qeK.{Yp1r.{Y HoHyrI ftIlr,LrILIFblHblH apnvlacrl Horlrll[Jcullro

*eiyury*ryu horur onuacbtHbtH auar:s1 g'rxMocH I,Io jaHau6t, '{eK[fpY{YHYH
upti*iay. eS4errltHnu Kr*,oHl'locl4 Horl,uoct,HAo qeKFnYHYH hemt o'auacrutlt

,pru,p",p. t{e,<aypl"ryHyH tlox aa 6ejyx orlMtuatl aprblrLlHAa uerlyuryntyn horut

oJrMacbr a3zrJrbrp, naKHH'qeKAypyqyHyrr aaha qo)i aprblFblt'qatr ucrltQaAo srAllrra

orc haAnco-.rercyHrynyn honrr 
'orlru,icr,tHbrFt 

aprrvracu 6alrr aepo 6lUopr. Eynyr

Horlruocld ollapar odu*rn 6up .iapotm)aru aPmbz worcdypyuy 'uuzdapw
uuuodutt*tup,' 6o'3oH oHy Aaha a3 KorypYpJtap.

3. A{ah.rryrryH pH-run ehomr.ijom. A\y(nccen onapar 3oI{(S harrJl onaH

hrrIpoKcuA 6rapIo[ruon?prrH]lH, €ulauu Ao rourp uo IYBBornu r]plu]'s{rfiapbllrblH
qoKAypyrMocuHAo rayhrrruu pH-usrH To' cttpl I Hl'I Ho3opAoH KetrltpeK'
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3au$ herur oJraH Meralr hrupoxcrulraprrHrrH rroKAypyfiuoc[. Eyprauqelqt?f{Y OFf r.rouyuyp, uohirynyH p}t-Huru .ruyor" 
"u -oup'O.iyK orrca, ogyrrAa rarbrJrbrrrr 6up o roAop 6ejyr( oJlaqrarllsrp.- halpoxcua'*"*ynryy"yn ,"*u6ranovojr, Bo 

.oHyH [paKTHKr"r ri*urM qeKMocH oFf uoruapbrHbrH rarbrJrbr*rHraHacbulbrA.rp' Aj4,Hgblp Klr, huApoxcpr/r Ho ro,Iop .rox horu onca, oHyH herm omlahacunuuu KeqMoK yrryH, 6up o reAop ro .{ox OH- *r"r"r*i ragrur,rrslp, AahaAorpycy oHyH rroKMocHHr{H 6auuasuacsr yqyH 6Hp_o r.Aop Ao pH-rru 6ejyrn'rJMoT H niubuAbrp. harul orua hacmuno oiacalr,^ 6y ". ia' dauu.a hlqpoxcr.rg6nprouruoaop,HHH qeKMocHHr,rH haucrr pr{-ga 6auuanrrd Bo Dprapar{i*brHbrroxMHHH Ao oJrca heca6lauar olap. r\{.aruesr.ryr"r hugpoxcuA y.ryH ltrtt=O.tO_,) Oercheca6rauaHsr araDar. oxap uo-hnyran M;r' y, ."*,J;,' t.to, r-uor/n_o6opa6op4l.lp"", o,rau

1Nag'z.l1OH-12 : hh**,or,, = 6. I 0-ro

rornujuH4ou OFf rarsrnsrmmrr heca6raMar olap:

hhrr@n), 
_

[Mg'. ] -
6.10-r0

Benamxro, 0,01A\__rr,ra[rmr.{y1\,r Ay3y ruohlynynlan Mg(O;D2_HH r{oKMoc}r
pH=10,4 {o 6a,rnaa'p, ttonyr- rau .a*ru", o Bixr 6aru nepup KH, oHyHtrtohrylga rarr,urbrrbl 1 d-t-aou t'0", - 

"n 
rri"o' 

^ 
r*, al3iurMbltrr oJrcyH.

*.,.-__yg. uoruraprrrrbrH rarburbrrbr 10-6 e-uott/tt-o 6apa6ep orryrAa, OFf _rrrn JMorrr 6eno o.nprzururup:

[oH-)=
lJ.-I : 2,5.70 - 4 z -uon / n

,[euo;ru, pOH : - lg2,5.lO4: _(0,4 _ 4) : 3,6

pH : 14 - pOH = 14 _ 3,6: 10,4

6.16-trtloul: =2,5.70*22-uon/tt

Ey pOH=1,58 so pHpl2,4T_ja yjryl(onup.
Oxop pH>12,42 onap2a,,!;raa 

-fr,"z- 
_yH qoKMocH Aaha mu onaqarqbrp (aaha

AoFpycy, uoturyl4a *:,-., yg'' noul,rprurbrH rarbrJrbrrbt roi z-urtdn-AoH arrrarblorauarystp). Orcnno, pH<12,44 onayaa, Mg.-yn ;"*";; ,il or_uiunau6rp,pH)10,4-.qo uco heq verxr,rojouoxqHp. 
-6"nunrnrJr", 

rr,rsr;:;-*^cur uoKrugro
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rirM qoKMoc v pH>12,42 onAlry tuopallrt(a oJIAo eAIUlIrp' oxap 6elo heca6laua

Aaha as harut onas 6uplounra-Aar"trp-3-hu4poxou Fe(OH): (ffiu:3,2'10-3') f'Yn
arapbulapca, oHAa ,orru. onilp Kn, omyn 0'01 lA aauup (Ul) AFy r'lohrrylylaau

qoKMacHHlrH 6aUuauuacrt pH=2,2 Ba ltpaKrlrK[I TilM qeKMacH Uco pFD3,5-Ao

orryp.
JyxapuAa recroprullgljl'I KItr{H, MatHe3I'IW AJaJIapbIHbIH 0,01'& uoh-

rIynyHAaH Mg(OH)2-uu qeKMocH, pH 10,4 6a[rrrajHp. 0,1 y'y\ NI]4OH uahlynynyt

pi1-ir t1,13-o 6apa6apaup, 6y voftrty,'t Mg'Ly rracMoH rreK.q'po 6mtap' 6y aa

revpy6o.ua rocArrr eAr.rJl{p orop, N}l4oH rualulylyua gKBHB2IIISHT MI,IrAap NII4cl

onaBo eApurco, oHAa iryMoHr{y}rl 6y$ep rap6lrrrrtpbt aIIbIHap xs, 6yuyn 1a pH-Urut

rujuarnuu aurarbtAzlKbl Qopr'lyn yrpa lreca6l trMal oJlap:

pH=14-pt(* +lc.C:'o''o cuy

HesopAan re'uplrajauus han Y'IYH 6y Qoppryrry rar6ur srcoK' aJIapbII:

0.1
pH : 14 - 4."76 + lS 

O, 
: 9,2a

AlrrHuruu g,24 oAaAH, Mg(oH)2-lru uorcuajo 6allrrtalrrrt pH-lttt

najruoruHgou (10,4) a: orgytyHA.rH, 6e,'ro ropapa I(oJIMaK onap Kn, hout'tu 6y$ep

*pr,tuur*, I{,IIo to'cup 
-tfU,*Au 

Mg(OH)z r{eKYHTYcY vexruajo"rox'Uup' Ey

Harlrr{oHr{H AorpyJIyFyI{a 6us Mg2' I.ioHyHyH peaxcujanaprmlt ejpouopKoH oMI'IH

oJrMyuuyr.- 
o*up NII4OH+NH4CI rapHuislFbr t4Jro FeCl3 r'rotrirynyna Te'cup ercoK,

F'e(OH)3 rreKyHTycy oMoJro KoJrop, 6elro rn, 6y 6uplouwoHlrH raM qeKMoCH

pFD3,5-go oJIAa e.QdIII4p.

Fe(OH)3-lu uetiua*r ua Mg(OH)2 -brll eeKMoMacHHHH ca6e6u, NI{aCl' esy-

Hyn ejuu a.U.nu NFI.* HoHy r4rra NI-I4OH -btH HoHIIauMa llopar{ocuHg aIIIaFbI

carrAbrfbrHAaH, uohrryUa onarr OH--r'rytt ttrlbtflblFtr Mg(OH)z qeK.qYpo 6ustuup'

Orcusa, Fe(OH)3 horut onua hacttrttt (3,2'lO3) Mg(OH)z *utlH harn orua

hacurnnAau io.rii,l rar-rar irs orrllyryHAau, uahryrAa oJraH Ol{-tru 1,8'105 r-

uor/n rarruIslrblHAa NH4CI Lltlrrl'IpaKblrlAa Fe(OFl)3 -Y LIeKAYpoqoKdIp'

Mg2* uo F"'* -yn aMMoHI'{ylvI A}:1r 1tr'trraKblHAa aMMoHI'{W lulpoxculuruo
onau 6en-a *ry*""nrq r,ayuacll6#nnr,-Oy rrogr1apblH ajprutuacst \qYH HcrHQaAe

erMaK onap. lfl.ohrry;ryn pH-rrsrH IoH3lIM eAI.lJIMacHHa ocacraHaH 6e.ua ajprrnaa'nap

aHarrr{3Aa re3-re3 ror6rnr eAr4irHp ao 6ojyr rrpilKl'HKll ahauujjoro Mulnmq[4p'

tAl



J)ryaprua Kosrpr4rur.r[rrnp ra, NHaCI]rrrp* snvroAoH 0,1.& M{4OHuehrryry Mg'* -y uyojjou -o;; ;rypyp. Jlaruu Mg(oH)2-uu ri." qoKMocuprDr2,42 qnAyrra oJrAo e*rJrr{p, NHaoH-uH 0,rA\ rrrehnynyrryr pH-, zco 1r,13_oGpa6opaap, dwa Kepe ao rf.* ;;;uuyrvr_hr.qpor ci1j wtoqo(AypynMocu rarr,{

lifr,fflffii; 
t"t 

trH#l "#"v;;;;u^aH 
-6,pu i*;;;v orrMacbrH.r Ho3opo

vtg2-+zNqoH _+ Mg(oH)rJ +2NfIr*

Onyn ruahmy* ;#, Hffi , ;,flffiil,:lY,,Ti':Tfi ;6*r"","ff;Hifr;
nfrH-:ff i'xf,ffi:ffi* T"ffif t'* svHa v:'v' ?),"p# Mg'* auuoau5na-

orop NHnoH-Hu oaognnu liu*"ronoBr.r,r""*urlraaapr_hr.rapox"r;;:'#,.if ,#;fl 
ff*,ffi ll,ff "J,m

x,,H'ffi; ffi H;:: #;f' *,"*'n',o,,*,b,u.,u'Ms& 
rpaKrr{Kr.r rarr

Hesepl0u xeuupalrjraruu3 MHCanAaH aj4r,*r onlp ra, 60pa6ep uraprvropflH#ffi"";ffillt Ho reAop .vrruil, ir r"r",oaiii 
"a^p"u, 

hap hancu 6up

=;."$id"ffiffi 
'##,tfl#i1t"'*IH rroKrypymracu. As ham

apTnaraapnrn, 'ipJ"urapbrH,oKc€rrrarnr,o",:?'ll: 
_ 
*ap6ouatraprr, 

"yrerlloupr*,,reuQrypu,y*;;;;i;ffi ,i't6ly:I6Fe:Tffii#Xr::,;:ffiIfl 
"Hffi

hou'usas 
'utu'yT--pH-Hr*" ;r;** _9"iv* 

-or,ffie,.r 
Baprbrp. EyI)ip[ryJrapbrH sou* oauacu Hsr,r'rocHHra (aur,u ao.pr, ,o*uirnu rapq,uaHMaFaa3 Mejrr v*,rocn) o*1pj]I .Hlto'rrapbr, 

"rr,"yri, il 
rror!-#ru,*"r*"roK, 

oHyesyuo 6rzprourar'lor'r6.'Hcol 
, HS-, ,sor, rrroor- aHr.rorurapbrHbr Bo HoHrrarrrMaMbrrrrHrCOr, HrS, H2SO3, {rpof ;;;;;;;,;;,,(w*,r,. cii;; al io,{";"o:T"'#H;T":::w*, 

maruytdazam buu?Jrcrp u I{ ea m wtwawadaa ry, u u, * n, d opaua d a or*iurt*p, otuutp uH
W::;:"d;ffi*uabubtH ap m'tnacu,- daha doapycy, uatutynyn prr-ruwn
*"*o-*"*il, ;;;tr;:" #L#r#:.' Eeao o"av'au, t unn,r., 4ysyu veryHryje

hu{poxcuA 6ar

;ffi ,ffi?#ffi #ffi:Hru.rxffi #d*ffi "'*#,##Hnun rurjuora 
"u oo"l_-t onapc-a, o,ryr, ,y"."rMocr4 fry, 6up o roAop Ao i.,t{elql?\^{Y aoHyr{ tarh,rJrbrFbr reao6 oly*rarn*r,p, yjryu onapar H* rarrurll'rr .roxor*/rAa (aaha aoppry,:-y_uhrv.lyn plr_noir, 

",ir;,,;-; ;yil; iir, ,qFyH raMrre*Mocu oJrAo e.ryuro 6znop. ,trl"ui,un, iuApo*eH cyirsua ru.^.", Lilro KaAMr{y}vr-
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cynQriAr{H CdS (hh=7,9.10-2?) ru$ajeL rc/tap raM qeKMocH, unc6a'rou ryBBortru
rypur uyhuruo (pH-0,5) orAo e[uru.rp, ha-n6yru,r r'.rauran-cynQnanH MnS (hh--2,5.10

') uexruocu r.tco jannrn roJroBL ro ja uejrparr rr.ryhrargo (pfD7l 6aru reprap.
herur om'ra haclulusAon 6arum :or.rQ 'rypurylapuH r.roHJrilrrrMa ca6ur-

nopHHHH no 6ejyx eheunjjmn BapAbrp. Ey ca6ra'r Ho roAop Kr,rqrrK orapc4
r{er(AypoH noHyH rarburbrFbrHbrs ff uonlapbr rlJro 6r,lplouwocu Hor[rdocuHAo

zr3aJrMacbr ga 6up o rEgop ryBBorJrr{ onap. r\\ocolou, rap6onar ryp[rycy (Kt:4,5.10
7 Kz= 4,8'10-'l) o*"-* rypurycyHAaH (Kr=5,6.102, Kr=5,4.10-t; xra6a5er roaep
rauQmrp. Caz" -y oHAa CaCOI rxoKnrrHAo qel(AypMoK \ {yH, o"y cacroo
txoxJrHHlo uexAypr'roja uuc6ereH r'lohnylyu pH-Hsur aaha 6ej6 nljrr,ranr rcno6
oJryHyp, 6axvajapar ru, 6y ry3rapbtH holl omua hacwuroprurun rujue.mopl.r
ejnuroap (hhocos4,8.10-e; hhc,cz6oa:2,3.10e). Taupy6o so heca6raMa 6y uernuonu
rirMaNtlilo rocAr{r eaap. CaCO3-brH roM qeKMocr,r yrryH r€roBH r'rylu.rmu (p}b9)
japauuacu rcna6 onynayry hanaa, CaC:Oa ftyn o, pH=4-aa arrAo egrrrrr{p.

hap haHcu 6r.rp seuQ holul onaH Ay3yH raM qeKMocuHr,r on[o 9r],,ta1 yqpl
Jra3brM onan pH nrjr*lorrauuH heca6lturtracrr 6r.rp o roAop aa r,rlpoxxo6 MocoJro

,qejm. A: horu onau sozQ 4pruy.SnrrapbrHbr rreKlypMoK y.ryH, qer(A\?yqry oflapar
aroroH 6y rypurylaprrH horu olas AFrrapbr r(orypylryp K[r, oErrap aa hulporu,rs
HorHr{ocHHIo roroBu pearcuja Bepr.rp. Eyua xepo Ao MohnyJryr pH-u xr.rQajerr
rogap aprbrr MHrAap r{eKAIpf,ryHyH Hurrr.rpaKbr Hna Hpr['daAoH Ml€iiaH eAlrafip.
Eero haraa MacoJroHr.rH 6auna qyp rojynrvracu uoc.rrohon4ap, 6ela Kr{,
qeKrypy{yrryH aprbrrbr rue japa.urular pH-rru nljuoruuu raflMarJra, 6y no ja 6aura
[onyH qeKlypyrMacu, qeKAypyr{yHyH aprbr mrnsr lreca6lauar n:t:btt.,tr6lp.

A\ucal onapar II rpyn KaruoHJrapbtubrH rpyn peaKrr,rBu aMMoHHyil{-Kap6onar
(NH4)DCO3 BacHrocltJlo qeKMocHHrr Ho3opADH KerrHpoK. 3anS rpflry (H2COa)'?ne
sou$ ocacraH NH4OI{) oMaJro Ka,roH aMMoHr{yn-Kap6oHar AFy cyry uo}uryrua

ryBBorJru hu4ponrns e4ap.
rl\o'r1trA1p KH, uKr4 Bo rloxacacJrbr AyJrapbrH hlapoan:u nuilnalr xeAnp.

HoH uroxruH.qo hugponNs roHnlrKnopa 6elo onyp:

Mfo + co2, + Hzo 

= 
HCo3' +NH4OH

Nrfo + HCO' + H2O ;2 [UCO3 +NH4OH

A4.o'nyul;p xra, huapolus t'tohcy.rutapu Ho reAop 33HS uoulauapc4
huaponus Ao 6r4p o roAop ryBBdrnlr Ke,L(up. Evrplluuu uepholeuuH tu.uponuau
Horr.rr{ocrrHAo oMolo KofloH HCO-3 uoHy (Kr.or 4,8. l0'l), HKHrr\rH uaphanoruru

tulpolus rraehcyny onan HzCO3-a Hr.rc6eflon (Ku,co,: +,5.10-7) .uaha eauQ

HoHllaurbrp. Eyna xepe Ao (NH4)CO3-bIH 6uplrriqu uephanoAo huaponusu HKrrrrlm
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MophoJroio Hr.rc6arcH-_Myrajuco e4u;uojon nopoqolo ryBBarJrrz KeAlrp. CO3HOHJrapbrHbrH 90vo-u HCO3 raorryria qeBpr.l,p. oxcuHo, **rn, uapharro y:pehutponr,rs xueajor Aopo{ola ,ur$ ,."4r,p, 6y.nu ,."p, Ao oHy cehn eruogoH HilapoilJIMaMar olap. Oxep II rpyn Karnolurapbnll,r. rreKAypAyr(Ao, (N1I4)2CO3 aprbrrbr
|,]-i:-y eropco, oHAa oHyH 6r.rpr'ouruojo Aa.\r4rr onaH MnrAapu 6upr,un
J'zXbrHJrarrrMa[a npar.aKr, olapar co,2- ,oruapbrHbrrr haurrcrrtru (o,r z-wtt/n)HCOI uo*rrapbrHa'renpruEajr,HA'u 6,ylr.yH mrrurrmi [Hco3]^o,l a_uor/arurjr'reruHo jaxuu oru:1Tr,. laxop ropo(rgon, NH4)rCO3 -uu 6r,puu,,rlr nruuroFp" raM hugpon^ra Ke".apup Kpr, orryr-r *'or.rry,yr*-*--o *1m1* e,rnfuapwtoeKBHBaIIerIr MarAap 

ryn6ocr aruor,r,1,n, IrrrApoxculAoH Bo aMMoH^ryr AlayrUauNII4HCOT u6apor orry6, pH=9,2 onan orrorryr, 6yt*p *pur.rroro"rp. pH_rm 6ymjuamHo Erld'rO-rn e-uon/a-a yiryu r<orrup. tunirro,- r*rct i ue ffi nrjruor_nopHHH xap6oHar rJpurycyHyH Kz yqyH .r"r,ri4r,nu jepuHa j;;;:;"p.,.

K,"o, = 
tH]:l!c_oi I 

= 
glo-''[col- ]

HCq- = 4'8'lo-rr

EypaaaHt

lCo:-t = 
1'8'19'u'to 'L r r 6,10-,u-=0,8.10-2

CO2i-Hyu rarburbrrbrHbr 6r,ropox. rnylry]ru ryprapAbrrAaH coHpa, rap6ouar_JrapbrH haur oJMa_ 
_}tacrurrrepllnr.tH nUMorrrHAoH r"rohlrylla rafla]I MeraJIHOHIIapbIHbtH mTsUrbIFLrHbr TzlIIMar Ol ap.,rKocanOH :

LBo'*, 
hh'*'o' 5'1'10 e

= Vo, = o$.l o-t 
x 6'4Jo-' z'- uon I n

.(euomr, Ba\ vexr,aocu rpaKrr.tK, onapa, rau&rp. l[aaalr rz, CaCO:(4,810e) na SrCOrrrH (1,1.10-,,) turrrorrru ha"rurropr.rur*.-Jir"* BaCOraHuc6orou.qaha a:qrp, oHAa Ca-so Sr2* haurru pH;;rJ;;;"*r,
Ag herur onaH ABJrapbrH ryBnarJril Tlp[ryJrapJra rroK4yJryrMacr. 3ell$ho,tn orau Agcl, AgBr, agt eo 

'.-;t;,"e-.l,rry, 
roK.qypyr{y Horurap onapa.6upocaou ryBBornH rypruyrapbrH aHr4.rurapbr cr', Ba, f rerypyrryp. Eelo xrz, HCI,FIBr uo H[ uehrrylga apaKrr,rru oJrapar. rir^,r Allccocuacuju 

".gr*uprHlou 6yaHI{oHrIap, Ff ruro 6uplounaupnop. flelrorH, orfiapbrH [raflapbrHbrH rcy1{y11r r{rro ri11a
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qsKMoct.I, MohlylyH pH-HbIH najuaruuAoH acbtJ'tbt AejruUup. Eo':oH r'lohnyrga
Typ[ryJD/ryrr aprblrrl ura heca6lauwar JIalblM KoJurp, qytrs{ ry: e@rru aprblp
no ja vexgypynoH ,ry3yH KarlroHnapbt rypuly aHnolulapbl ule 6uplauropox
KoMrureKc Bepup Bo 6yryH 6yrulap r{eKyH'ryHyH hollr onuacrmblH aprMacrma co6o6
onyp.

Horuu ham oran cynQauap yqyH Htu 6lrp re.qop 6aurra'rYp[yp, 6ero lol,
HzSOq r:rr\,rrulrro 6upunuu muulo y3po. H* ra HSO; oMoJIo KanMoclt I4JIa

HolrJrarxbrp. I,lxuu,{H [IdIIJIo YJpo HoHJ'laurl a:

HSO;= H'+ SOo2-

xra{rajor AapeqoAo KerMeclrHo 6axr*,rajapar ( KHso; =1,2 102), axblpa K}IMH KerMI,Ip.

EyHa xepo ao SOo- raTbrJrbrtl,r qox )la a3 onMaJlbrua so H* raT[,lIIbrFbI r.H+ajsr

rcAop qox onAyrAa 6y uonnap r"ryajjau ro.rcp 6lrprolxopoK HSO4- aHHoHy eMoJIo

KorupupJrop. .[euaru, 6ypaaa uehny,ryu pH-ut tH mjr',roruHe l-apurhl TaMaMITJIo

nareja ram{ar oJrMa3. fpnouu rypur r"rotrrrynnapAa}I as haru omn cyt@uap
uejrparr no ja roronu uoluurynapa Huc6o'tou, 6up regap a3 rreKMatu,u{p. Boc$u
aHarr.r3Ao 6y soaujjer lulo janutrc Huc6o'ron horn olan cyn$amapblH - CaSO4,

SrSOa se PbSOa-slH qe(AypylMocl.tuAo heca6lauMar JIa3bM KoJILIp. Eyulaplau
uuc6sros rauo hern onau BaSOq IYBBor.rl[ rypru urohrryruapAaH 6eno xuQajer
roAop raM rIeKYp.

A{oh.irynyn pH-nrur ru}uarumlH raH3I{M eJtrrJIMacIr. Jyxapuga KecIE-
pruur.rjrn KlIMIr, ,Ionrlaprur ru$ajor roAop rar'l ajpluu'lacbl YrrYH, uehnynyr pH-Hu
roH3nM erMoK na:]buAblp. Eynyu fiyH aHanll3 onyHaH r'laluryna yjryH rypuly,
raJroBH no ja 6y@p rapblrlr-IFbt enaBo ellluilp. Typury ne ja relenmfl'I AaMcbI-

AirMqtbr aJraBo erMoKno, uohlryrry hoptuuto rapbttxAblpblllblp Ba oHy yjryr uH.qdcaTop

Karbr3br r,ura Ba ja yHnnepcan HruuKatop urro joxnajltplap.
Typury no ja ronou.IHa ceq/MKJlo, oHnap ropeSraurcu uehnyla gaxun

eAlrnoH l,toHJlap, uahlyrua 6y Bo ja 6arum LIoHrIapbIH reJurulue MaHe

oJMaMacbIlIIa aHaJrIt3HH coHpaKbl KeAlttUlIlUe hop haucu 6up vorurutlx Tep?IMe3.

rlAocorau, K- -yn reJuur.rHAo rypttl r'rohlyly KOH no ja NH4OH luo
uejropannannr,rpMilr oiIMiB, 6y*ryn yqyH MYrnor NaOH H[IIIorMoK na3btt'r$Ip.

OxcttHo, Na* -y ro'juu crAI4K.qo uco ryp[ryHy Hejrpannatlrflr'IpMar yup NaOH

1ejru, KOH rryt6ur L4-rerrarnp. ll autulnrrn< rpyrl Kirfl'IoHIIapbI Bo ja Pb2* ona

6ruou roJroBH rvrohnyruraplm Hejrpauaurr'racblHAa, cyl$ar Typ[rycyHy[I tar6ur
eArlrrMoclr ruoclahor xepYJnlYP; o, 6y xa'ruoHnapblH sauQ horur onau cylQar
6uplouuolopr.r rrroKfluHlo tIoK.[YpYp xra, 6y Aa aHaJlIt3In qorunflouIgupup. Eup uox

haurap.Ua r-lohrryrry qeKA\rpMoAoH oBBoJI Jta3btM olaH pH-rt japamrar xlltpajet AejEII,

JTaKHH HO3Opo aJIMar JIa3bIM.SFlp K|4, qelqYpMo 3:MaHbI I(eAOH peilKCHJa
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Horr.r\rocr,rHro pH-brH rujr*,ruru 40juLuo 6rnop. Ey, vorHu harrn oraH .SBJrapbrqeK.[ypAyKAa yjryu cop60ur rypmr]:,[apbur rir'cHpurr4oH 6aru nepo 6rurop: 
n-'-r*'

K'+ HzcqrLoni KHC4H4O6J + If
Ca2' + H2C1O1 -+ CaC:Oo.f + 2l-f

Zr?r +H.S + ZrrSJ + 2Ff

Bepulr*lHur roru[,rKJropAoH xopyHA)4y xrvu, 6y pearcujalap sauarur **HOHIIapbI oMar]o KoJIMOCH rreK,q?MO rlpoccc_HHJlo.toApnwro ,Banbrp. oxop pH_uua3zlr,acbrHblH rapurbrcbrHbr *nMaf yvi,, rol6ap, rcopyrlruesco, 6ww HOTr,IqocuHroqe*ypr'ro rzM orrMa3. Al,o'lyrvrgyp xu, uyx.ro.na+ OiQ,.p *p",rrir_up, uohnynyupH-urm gejuu,'aacuuo raprrrbl ro'cr.rp Kocr'pNro ra6nrrujunruo Manr,rKMp. EylraKepo Ao pFlrr repxnruuru conajjoao caxnaM*r yvyH, r*reh,lna hop haucu 6up yjryn6y@p rapbxrr-rFbr onaB:_ srMaK Jra3bnlrllbrp, tficui,*,, :y""p"*"':*ruraH 6upunuu
''IKH 

peaxcujanaprr pH4,7 orlaH acerar 6yrFp *pril; lrrrrrr.rpaKbrlrna
anapbr.flap; 6eno uopanro Harpr{W_acera,,rH aHr4oHy CU,COO _" If ;;il;6upreuuocu nurr*u:ly:5 ,u Car, _yn qeKMoc,r np?xrr.rKrd orrapar raM Ker[rp.
ho^4'il'rHr'ru 6y '{yp Zn2*- hu*pot<eH-cy-,r$r 11 BacHroc}fio qe*ypyrvecw,, prrr2orau sopr"rauelurA 6y@p rapbrrubrrrbr (nrpuurra .rypuycy Hbooo Bo oHylr
Qopr,rraar [y3y Hurrr.rpzlKrr r.ilro anapMar or,,,p, 6r,u g-uiffi" 

"ril_"yrerna AeMoKoJlap Nr,I, rulMurMlLro qeK\p Bo ejHu 3irMaHAa [t 'rpynyu 
Ourr" cyneu4nu6uplounaonopuHuH qeKMocHH_raH rapu rr I cbt alrbt H r,rp.

Eeno ycyrnaH cr4rrKrH IU rpyrr Karlro*apbrusm hauucu Hrrrr4pirK srrlrK/roKocpH roJuuu yryH ucraea4o e.nao* olnp.
Ey&p mpbrurbrrJraprrH ror6ur 

",r,r,r,ua,, 
oua Kopa Ao ,onBepuuu u*4p KH,orurap uohlyraa r** no ja rolonnnaH a3 MurAapra ilrlrgpaK erMocgHo6axr'rajapar rra3brM onan pH-ri japiur,rpnap. rarcrs hop 6rap 6yFp raphrrrrbrr'ruyoiian rylwa MarnqHp no uyajjaH ,iru,rp, rrox Aa 6ejyr olrr.rajan if;;l|g#rounapbrH'r 6nplaurgupo 6unop. orrop 6v uoruapo,, tup hancirnaan 6upa voxapnbrr onapca, oHAa pH-bl! nrjvoru 6u:a,u xearo4,iuurru ,rjr,,raru BepMo3 BO e3ca'*ruuju'u cirxJr'rM,3. gyHrr, 

rytsBornlr ryp3y no ia ronenn uohnyrurapAaryprryryH no ja rolooHHr.rH rrox huccacurrrr n.lrirrurir"p;;;, coHpa 6y@prapbrrrcrFbr oJraBo erMoKJrro 6ejyx 6yrpep ryryMyHa MirJrHK oJrzrH 6y{:eprapbrrrnrrbrruan ucru$a40 erMoK JliL3brM-,io,rup.'EiA*p *pr,*io,rnu ro,cllpl,rjannrr:5erro trropanrAo coMopoJra oJtyp.
Ee'seu ryBBornr4 4,pui r,rohrryna uyojlou roaop soue ryprtrFyrr rypy AFyrry(cl{:cooNa)' ryBBsrrrrr rerroBrr ruehryra rita rou6 ocacbrH rypy AFyHy (Nrl{4cr)eJraBo erMoKJro uohrry:raa pH-uu ypyn rnjuorrir" n-r.o.'or*"p rapbrrr-rFrrjapaarrnrp.
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S31. Kacplt tloKAYpilta

Asalurur roupy6oaa 6o'ru hzuutapAit peal(eHr' "uryyry 
HUlrHpaK eAoH

HoHIIap ^u orp u":rirl-ri' ua ja 6rrp u"'u 
"o't'n 

har'n onaH 6rapnaunuo oMoJIo

KsrHpllp. rlAacoroH, ;'y,;;;il;'ur*' o*" ra'cup KecropHp' horuonr'ra hacurn'I

mHyHyna ocacoH 6eni- halnap^a not,lapblll qoKMoclrHUH K.AHIItr4HII aCag 6a,a

ot*T"lll*;caBByp 
ercoK Kr'I, rarbl,brrJ'Iapbr [cl] :.tcro4'?]lor r-uor/n olan

KCI so K2CrOa rapbu,brrbtHa AaMqbl-,[aMvsr'AgNOf uehnyny alaBo eAI4IIlrp' Cl ne
-cro,Iro*upui 

n g. rIJIo KepYTIAYKAo arlarl'rAaKbl pearcujanap KeAr{p:

Ag- + Ol--+ AgCltJ

2A{ +CrOa2---+ AerCrOaJ

Ey Ay3flapbttr haucu 6upuntttt Hos6aAa t{oKouoK4{p? Ehruuan Ktl'

hor,.nomla haca&ruuu ruljuarlr ro'Mrrl] onyhlaH KlftllfK laTbulbNlapblnga Agcl na

AgCroa -blH 6auuaHrs[d qeKMocll YtlYtl rerbtM onau 
, 
Ag- nilbtrlbtfblHblH

rurjumrmn orulapbm hor,'IonMa haclulltsuu i'.j"u'"nAun acag heca6laMar oJlap:

hhar,61= tAg ltcl I = 1,78 t0-ro

hhrg,c<r. : [Ag'12[croo'l - I'l lo'2

Ag.-yu rar6rJrbrFbrH6t yjryH o.rlapat [,\g']n*., ua [Ag*]ng,c,o, u'na u+a'Ua

srcaK, jma 6ruraPlx:

[Ag*]or., = H 
: Uht'-O*' =' 1'78'10-e r-]IoH /rr

U,#- = 3,3'to-5r -uoH t'r

I

[A8* ]ee,co. =
hh,qgrc,o*

[Cro;'?]

,[eualu, 6upru"rra onapar .[ylnapAaH a: ho;t"l oIIaH Bo honn onua hactmn

Ag2CrO+ -o uac6sroH Aaha 
.res aJIA,o eAlulou AgCl qoKor{oKAup' [ejulos'ropttt

hanror oJl[yryHy revpy6aga acaH c161T "'"* 
i'up' Eynyrr yryH Salaua cblHar

uryuacilH,qa or.lp ue# l**,, Kci uo K2Croa -nu e'iun uo-ljap rarburblrJlbl
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M.hflyrrapbrHbr rapbrr.r^brpbr6, iurbrHMbru rapbrrrbrFa .aaMqbr-AaMr{br, h'p AO+ecbrHar u,y.,oc,HaH r'rqop[cr,rHr.r jax,ru mpb]urrbrpManra AgNo3 Moluryry oraBaeAaK' Ey 3:MaH lrrrK,[oQo ar *rr*uupu,'Agcr verynrycy, coHpa r,rco Koprrprqr,rrbrpMbr3br AgzCrO+ qeKyHrycy r""""u*r1rip.

*.r-^^-1*"roa uerynrycy vexuojo Ho Bixr 6a,uraj,p? Eyrry harur orurra hacu,,raJAacbrr{qa, ucrzOano eAopox, acan heca6ln*u, *up. ;;;;;", IAg.l ICll
tr"?'"'ffir]'E[#"HXr;ff1"J;,*"u hop :ar'rau *0"'**., n"; 

"apraqrarA'rp. Hohajot, erro Baxr rraraqar -r, TL.HIIi#"n"fr1# rffi*,Xrr{Marr'r zurbrHaqrar re hop 
'a1s 

A}3 e.laa :ar,,rau,qa verurojo 6auulaja.,rar4rrp. Ey oBixT :UIbIHar{af KU, arrraFlraz..xu, uropr 
"ro,,or,*r,, urayn,-,-

qlel-
lcl-l -

hhAgrCrO,

CrOo2

H@roua 6rap raaop Aojuuurzur oJrcar, uLrrapbrr:

[cro]- l @. 1,1.10-r2

Agcrl 1,78 ' lO-to = 5,8.103[cl- ] hh

Eero KH, ,,oprc ocacoH CrOor, _brH rarbrJrbrrur r*lohrrynga lOl e_rcrdn_o 6o_

ffffi'*ffiI'as houus naxr cl'-uH .arburbrFbrHbru Hojo 6opa6ap or.e/fy,y acaH

./to_'

an = 5,8 ' l0' , ruhu AoFpycy lcrl r ## = 5,7 .10-s z-uon/a-slp.

.fleuoruz, CrOa2- -srH qoKMocrr Cl- rraohnyruaH TaM rrbrxgbrrAaH coHpa6anrnana,.raryrrp. sypS* ujau,rar,li ir,..uo*oprn oz eapwuwznapwudaqoKJt'onopunun apdwubulnb^bt' u rpi,nru ru 
_ 

p e arueHm uH m a, cuputtd o H o Nar,oraro* toue hetm onan 6upio;;;;;;' nir*,oi*-.ii:;;;** zujmamuuawtmrwrcu wta anda edwrup.- Een, ,uiiyp*r, Kacpu_*run"rp ku"pfi qo(AypMo6lrpunru Hes6oAa aAoroH pea-rcuja o,r,*ii aaha :olz6 frar,r,--Jrrru ra6lunjjouaoM,IIIHK 6uplounaa 
YP'- Kodi 

-r"*yp"3 
rp,Hc,nr.r uocer.r aHiu,3llo BoqoI(Al?Mo xpouarornaenjaculsAa xen,,r rr.rqaoo oJryr{yp.Horulapstu aparn srn rreKMoca HoHr

orlMacbltrAaH, 
- 
hona aa 

.y",!,vaa. "n" 
r r, il lJ,rfiffi 'f*[?H,ff :Xt,## r,Hil,ornu heru olau erreK'rpon,T ur.rl' (orrEpoH lrorurapbrH rarburbrrJrapbrH'trrriBblM.rHr'ra aojaurplp6ll,toca, 6y arlAr,rlrburrrbrHbr oKc r.rcrrrriMorAo 

^0jaurprpo
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6unap. ,toconoH, arop C[ so CrOf- rarbublUlaptr [Ag* J.rg,cro* <[Ag*],r*cr rr'nttl

cequrIMLIIrJ olca, Aaha AorPYcY

ffioo,,,,., ffio*a,

CrOrr ' tcl-l

!

i

onapca, oIIAa aBBorrdo AgCl jox, ApCrOa qoKocoKAup'

S 32. gorYrryJloplrH hoiut ont'racut

HosapAoH rewrplujralrLrc MIIcaJuIap Kocropnp r:u' hsrur omta haculu

rajAacbr rroHrlapblH *nilii";;au 6rrplounuanop-rloKrl-Irr4a qoKA\pYnMocH I'IIa

onaroAap onaH Myxrrr,rQ cya-rurap,s ha,Ururua ucmQaao eAI4rlHD' -l-[axr'tr o'

aHzuu{3 yryn oharurajjurau onas u*" ,u*rur^il't"-ri,au, aaha tiupyr:y sor'rs

oflaH r{eKyHTy,opuH horur oJrMacbr yqu na3bu oJIaH uropal'ITl'Iti rarlburMacsrula he;1

Ao a3 ahour'rjjoro MalI'IK lejran' Ee'lla roconBYp eAoK xlr' r'aohnynlrr Mg''

r{oHrrapb.rbl ro'jHu *u" yryn r'rg1orq, o"^y"yty horn eAnrru"lHuul{p' /\\ohrryn

qeKyHrY IUIa offIraAap oq6, Mp(OFl)z -no 
""b*'lojr'ryuuryp' 

jra'nu [Mg1']

[OH-] uorulapblllbll{ .-or*tnu' hactuqtl Mg(OH)z -nnu ho;ul onva hac:ultuso

6opa6ap oJIaIdarAbIP.

Or<op 6elo rlahnyna hop haucst 6np typtuy olaro eApulopc:o' oHAa

rypruyHyH trapor*"n--r6*aprt r'aohrryiula onu*^ l"upoKcllA I'lcuular)bl I'IJIo

6lrplaurapor [IoHIIa[IMaMora ilro MolTeK:/J]yHy oMoJIo Kar,pot{oKrap E\o Hi'fl{qaAo

fr*'f fbr-] raorulapuurm *'oru,n'opo'n"'n hacnutl hhp1u1611;, -trtaH KI{.IIIK

oraqar. A\ohnyn MarHe3I'IlM hll4poxcugullo Kepo gojuaurtur o-flaqar B'D o''tryH

qeKyHrycy horr oraqlar, Aaha,[orpyc, ""ry11-*rr" '" 
oulltur oraqar.m''p' Ey

o Baxra K,MI4 AaBaM ;ffi*,t,;,'Mg'iic>rl2 uoHnaprmblH IzIr['uIblI]IapbI] tblH

hacwutjeusAou m*r1o";rra.llaaruao n*jr,, oncyH Ba 6yrraai'I coupa rapa'*nu'lr

japarrcrm.oxoprypnrlmyHoflaBaeA}IJIMoCI,IAaBaMellopco,otlAaTapa3Jlbr
ro3yaapar i"", ,rfrui ;"*Y"'Y tuohnlata KeqoqoK'[Hp' llahajer' qeKFrryHYH

ha.l6rcsr horUl ola,ilergslp.
Eutanwcno, [if-n""t" 6up .aoKYHmYHl hom efilrtt{'K y'4yr oltytt

nolutyaa eepduiu 
-'ioruapdan 

dupun' e'o uot una nta'cup emtwaK

eutundwp Ktt, o, sauQ duccocuacuia edou sa ja eas MtowttJttttt dupttowua

oilana xamupMuu oncyrL
lhtrgr uru*otlu"i, try,ralul:ojo acacaH harsuu Sraxpet xaJIMaK onap'

l Mg,1 idil:i' io^J t u"rlu rapa3rlblr 3iNIilHLI,exMrtHol{ hhr',,gonp 1a 6a'pa6ap onatl
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e3. ca6r,rr nrjri.roTlmrn crxlaAbrrAa uohrrynga uolurapAarr 6upuHuH rarblnbpbrHbrH

fl1{A::1, .o. 9.rp, ronyH rarbulblFblHrrH aojnur,.racnno co6o6 il*";;p.
berroJrlrKJro, Mg'' -yH rar6rJrbrrbrHbr z[]ril'br c€urMar yqyH, jo,Hr,r oHyrr ,*qoKMocHHL Tts'MHH erMoK ftyH, qeKAyp\ {ryl{yH aprbr'bl ule ro,cnp snuoxlo OH-
faTblrlbrfbrHbr apTblpMaf JIa3bMAbrp.

-Orcuuo, 
axop uohnylAa Mg2* rarbrlrbrrbrHbr aprbrpMar MocoJrocu Aypypca,jo'uu Mg(OII)2 .{oKYHTYcYHY horsl crMor na3buAbrpca, oHAa OIf -,u rarbr,rrbr.brHbrhop hancrr 6up soHQ HoHJrilrrrMiMb[[ efleKrpon,T MoJreKyJryHa 6r^plour4apMoKJro

auraFbl citrrMirf na36rMAbrp.

Mg(OH)2-Ho rypuryrrap r4rro ro'cr.lp srAr4KAo KeAoH peaxcll.ja 6elo
ToIrIIr,rKJIoplo Kecropnflo 6rrnap:

ue(onlE? Mg(oH),
(uohnyn)

;Ms* + 2oH-

2OH + 2rt ?----2.zLbO

Mg(oF92+zt-tilt **r- + zH2o

Earura souQ horn oJraH ocaorap'rH Typ[rynapAa hem oJrMirnapbr ga 6yuaoxuap&rp, MOCATToH:

Mn(OHhJ + 2H--+ Mn2* + 2I1O

Fe(OH)3J + 3If< + Fe3* + 369

oFf raorurapsrusr uoh,ryra Nllan oJraBo erMoKJro 6rEp;rorugupuar orap, 6eno
Kl't, uuc6orou souQ HoHrrauraH NIr4oH -rm 6npla'uocrr oMoJra raru.rp. IiyuaKepo Ao 6rap cnpa hragpoxcHr 6tlpronruanopra rrar{HKr{ r}pruyJrapAa, horra
IIMMoHI,r)lt,t AFrrapbrnAa,qa horur oJrypnap:

Mg(oe2J *2NH+n ir*r* + 2NH4oH

Mn(O$2J + 2NH+* a+Mn'z. + 2NH4OH

Jlaxun Nrr4oH c)da ullc6oras aaha ryBBorJr, ,o*r.ruAbr.brHa Kepa
uehnylga oH-rur rarr,rJrbrF'r, TypuynapbrH onaBo eI[4,MocHHro on4/Fy Kr,rMr,r, aHH

'uIrarbl AYrrtr\'ryp. .fleluana, aMMOH]IW AysrrapbrHbrH ocacnapbr honnen,ro ra'cHpH,
rypuryJrapbrH 'rE'cupuHo u[c60r'on-qox sou+alrp Bo aMMoHr{yr\,r Ay3[ap6mAa ianuHiaaha jaxuu heru onau ocacJrap he"rul oriprap. orcHro, nr.6'uo, qarun horur
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oJIaH ocacJlap, MocoiloH, F{OH}, Al(OFI)r, C(OHL Ba ryBBsrrlr'I MI'IHepaJI

ryp*yrupau acan hann oJlapar, aI\'IMoHI'IyN[ 4EIIapb[Ira Bo cupKo rypurycyna horul

oJrMypnaP." Cyl" ar her[J'l oJraH TypuryrapEl, ehrrIMaJI xu, uafuryla aeprprju H*

uoruapuiurr hop haHcg 6up rononHHLIH BepAI,IjH OH- uouy ulo 6uplaugg,p^'tox,a

harul emtor omP, MacanaH:

H2WO4J +2OH- 

=W 
O ;- + ziJ,r}

3ort[ rypuryJlapbrH a3 harm oJIaH ArIJIapbIHbrH TyptllyJ]apAa horut

or*u"rr*ri 
"uOuOr, 

nprry-ty" H* uorutapsmblH AysyH aHl,o*ry ruto 6t'rynouropor

:ouQrypuryrrylkoHIIa[IMaMbIIIIMoJIeKyJIyI{yoMaJ]oKoTl,lpMocl'4dp'MocaJIoH:

KHC+FIqOo +Ff-+HzC+FI+Oo + Kn

Eypaaa qoKYHTY ropo$rm.lou ruohnylra BeplulMuur HC4H4O-6 aHHoHy H* r'uro

uriro*upurn r,lohnyrua rarb.tbr*brHblH a:taJlMacbl uno KHC.[I.O. uerylrycprpt

haru Omracr,l HUTHqIoCUHAo 11+-y1 rtrohrryrlla ftITbUIbIrbI apTblp' hot't'dlIHuH CaCnOa

qoKylrrycy Aa rypurynapAa 6elo harn onyp'

CaCzo+J + Ff -+ C** +HC2oi

HC2OI+Ff+HzCzOn

Cyaa n hom onau cynQu4nap 1o ejHu uno 6ena oJlypnap'

ZnSJ + It _>Zr?. +HS-

HS-+ ff -+ HzSt

Orcuuo, zyslamnu myputytapbtn at hatu otwu dyuruptl' MocoJlot{'

BaSOa, SrSO4, AgCl, Agl ,u 6r*upbl rypuynapAu hry orD{a'[6IFbIHraH 3oI{Q

paccoiwacuja eaoH 6rpru*-up oMono xato 6uru'aa:' Eup g'o T/ptu 4BIIapbIIr

"".yu.,y,up^tlrthomoJMacbIY3opIIHIo.uajalrr,rarrra:rrr'rgrrp.KHCafIaooxurul{Ay3 rypury Bo m[oBr,rJropAo Ao horn or[yp. gyrxu IGIC+rI+Oo r{eKYfrrycY

rapoQuiutoH uahlyna BeplrlloH HC4FI4O6 LoHy n{cMoH I'IorflauIbIP:

HC4H4O;a-+ Ir + corlo?-
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rarerasuu oH- uoruaprrruu uohlyna AaxIfi oJrMacbr H* Norurap'rml6uplourgapnp, 6ynyn Harrrlroc,H/Io r4olrJrailrMa rapilIJrbrrbr car ropoeo jeHanualr
oJr)p Bo HC4FI4O6 -r)rH rarburbr[.r a3zrJr[brr],ru4aH K* -yH rarbrJrbrFbr apmrp Boqerrynry ruQajor roltop raJroBnqa hann orryp:

KHC4H4O6J + Olf -+ f* + Crtf. O?- * t+O

Ho:opAau xew.rpAajuu I l: harulapsnr hauucuHla 
-rrexyHryrop 

honn o,rapxoHnoHlrapbrH 6uprouruocauu, co6o6ra hop haucri' 6r,p'".'r;il *"*rp";;;uorilarrrMz*brr MojreKyJ[[apbrHbrH oMarro KoJrMocurrno 
"ai ("yy.r:-';;q;

TyplrryHyrr' NH4OII -rdH Bo c.). Jlaxuu HorurapbrH 6uplo,nrocll, xr,sajm rogapAABAMI''I KOMIUIEKC I,OHJIAP'IH'IH OMOJIO KOJIMACI{ HOTI,,,OCflIIAO AO OJIA6ruuacunlar{ qeKyHTyropuH hall oJrMrrcblHa ro,cup 
"*p. mu"*oH, r6yMyu_K,,opru TypuyJrapAa horur oluyp, JTaKHH o, auruoujal*ru 

"yrry "utryJryrua acaHhorur orqrp, 6eno xu, qoKylrry rapo$raH4oH uah,ryla rep_r"i'i*;;;-- ffio}];uoluyny rzlo 6uplouropox [Ag (NrI]3)21* xoMnreKc ,o*up.rrui aMoJro Ko,rpup.Ag* uorulapbrHbrH rarbrrrbtlbrHbrH a3zulMacbr
rro3ynMacbrHa ca6o6 orryp Bo rrerryHry 

"""d:?##o 
uohrrynyr raparlbrrbrHbrH

AgCIJ + 2NH: + [Ag(NH3)I]. + Cf
houwauaH *uru-lu,*Hgl2 uerynrycy KI_Ao acaH horu oJryp, oHJrapbrHuoturyla Bep[HK[apu Hg,* ,o*rpr, 

^ 
i<f-* *a"""rr"riu.a, rror,lrocrzHJlo,UI.IHM.IIII HOHJIAP'IH'IH APT'II}I ,O [HgI2;] KOMTINEKC 

'O*V'V 
U'*O KOTI'PHP:

I-IglrJ + 2I--+ [Hg]2-

,[euoru, oyparl 
ljHuaar,sr 

I- uonnaprrubrH oJraBo on)iHMacbr rroumor HgI2rlsKyHrycyHyH herur oJMacrrHbr il|:urrMr,rp, oxal.tuo oiFryg TaM irurrn orua"uma co6e6orryp.

Jyxaprqa KocropI4JIMI'IUr*'Ip Kr.r, ajprrm,la pearcujaaapbrrAa KoMrureKcrroprrHaMaJIo KoJIMocur{Ao qo(A?r{y p.axemlrH qox aprbrft,IurH a[aso eAI4JMocr,rHAortehrujauu oJrMar na3buArrp.
Hohajar, qorryHryHyH hann oJMacr

p,eayxcraja npo""*uprn,H KerMocH ,,," *il;TJ ffi" ,,fr#:H""fi:TH;
HzSO+ horn ornaajau 9_oS, NiS, CuS, BizSr so c. 

"yrriwr; 6upnauuonoprbr3AbrpbrnAbrrAa rarbr HNog-ao acaH harur oJrypnap, cuS-r,H horu oJ*ac.rirrrraFbrlaKbr TOH,nr,rK y3po Ke.ryp:

3cuSJ + 2Noi+ 8Ff + 3cuzl+ 3sJ + 4FI2o + 2Nof
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Ey pearcajaHuu r'lahujjoru, rreKylrry repoQunaou r'lohnyla uepruuuur 52-

r,roHnapbmbrH HHTpar rypurycy-luro S-o xrryu oKcul.noun{ocuHAoH u6apor4.lp.
Eyryn Horur'rocuHra 52- -rm uelurynaa rarr,urbrFbr a3anrrp, C;2- - KH r{co

aprbrp, jo'Hu CuS qeKyrrycy hann onyp.
9exyu'ryuyu HCI-aa henn onuajrr6, HNOr-aa honnonrna hamapuua reB-re3

TacatryQ eryirrnrp. Byua xepa Ao, c)Aa aonQ harur oJrar{ MyxroJru$ uag4anopllu
oBBorr{o HCI-aa horu orntacrr joxlausurbrp. oxop rreKyHTy osla harn oJutr}ca,
r-a'rbr Hmpar ryp[rycy lula ro'cup eM]Mp ro uehajar, oKcr{ArrorrrMo re'cupu
Hurpar ryp[rycyHlaH .(aha .rox oraH rrap aparbrHAaH (1 hovrr,r raru HNO3 nno 3

ho,{M rarbt HCI rapsmnnu) ncrur$aae eAupnop.
Eo'3aH qeKprryHy hem erMoK fryH, oHyH repxa6uHa Aaxurr olaH

ereMelrrJlopAon hop hancrt 6upuul.l peu5xcuja erMoK Jra3by Karrup. rl[ocaflog,
MaHrzlH 0V) hl.qpoxcH,qHpr.rH MnO(OH)2 qorryHrycy HrSO4 -Aa harur orM)?, rzlKrrH
r"rahryla KNq no ja Nalr{O2 arraBo eAr4rrco, oHIa Mnlv - Mnn rquu pe.qmcuja
oJrynapar arrbrHMburr 6npleunao jaxu-mr horu olauarprp:

MnO(OlDrJ + NOi + 2I{ -> Mn2* + NOl + zHzo

On6arra, oKcu[rratrrInpnrrrlflopuH (ro ja pegyccnjaearuunoprru) rsr6nr
eArdJtMocr.r o Bixr uahujjor aaruujnp Kra, qeKyrry KoMrroHelrrJrapHlrAoH hep halrcu
6upu oxcupreurua (re ja peayxcujaolyt'la) m6unujjomno MulJrr.rK olcyu. Vjryr
erIeMemJIopH @a no S) aH jyrcoK oKcl{.ryIorrlrro Aopoqacr.rHo Mztrrr{K olan BaSOa
rreKyH'ry-^cyny I-INO1 ro ja .rap apzrrbrHAa henn en"toje roure66yc xecropMoK
ahor',rrjjorculro.rp.

S 33. Ar harul ornu 6rplau.urrelapnn 6anranaprma rreBpHrlrocn

Anarnnax ruujaaa re3-re3 hep haucu 6up n horu olan 6rapnounaanapuu
(Ag2CrO4), yjryr peareHr ro'cupnrlqou (KCl), 6auna :ouib hau oJralt
6uprraurnaojo (AgCl) rreBprrnMocu peaxcujactulau Ncrn@Ao e4rJrr,rp.

Ey qYp peaxcujanapblH xeAHUla 6ero H:ah onyHyp. A&CrOn rrerryHrycy

FapHluIoKH r,,rohlynaa Ag* HoHIIaprr oJrIyryHAaH, KCI-rm aJritBo eAr{rrMocu

Horrr{ocuHAa Cl- uorulapu }LJro raprrn-umrlu re'cupgo onyp.
Elulupm< ra<, egCl, AgCrOa -a Huc6oroH :ouQ hom oqyqrrgarr, Ag*

HoHJrapbrHbrH rarbutbrrbr AgCl-uu honn olrraa hacwt:uwu Ker{MoK 1^ryH Kr{Sajor
eTAHjHHAoH AgCl uexynryjo Kequp. Jlarurn Ag* -yn urohnyrgaH ajpruruacu
HoruqocHlr,qa r,rohrryn Ag2croa -a Huc6oTau gojua:vtrur onyp. Eynyr HoTH{ocHrrIo

!
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o, harlrr oJryp. oMoJro KoJrMHru Agn -llorrnapu horuus Aofl.rro cl- uoruraprr ruo
onaroja KlIpIrp no c. flpocec a[rarsrAaKl,r cxeM y3po KeAHp:

AgCrOaJ 
=-2A{ 

+ CrO2l
+

2KCl + zcl- +2K*
J

2AsClJ

KCI ruQajor roAop onAyrAa Ag2croa-rm haurrcsl Agcl-o r{eBpr.DrMxur oiryp.
Eynyn lorpy oJrAyFyr{a ro,lpy6ogo 

'caH 
r.rHaHMar onap. Oxop 6up uevo

AaMqbr XLCIo+ uohy"ry y3apr.rHo AgNO, r"rohnyrry ruo ro,cnp ercoK, oHIa
APCloA '6IH TbIPMbI3bI POHKIITI qEKY}IryCY OMAJIO KAIIUP. CUUAr lxYIxOCHHO
aprbrrnaMacbl ulo KCI rrlohrryrry alano e1u6, ony qalxiurzMaDra qeKlTITy Zrr poHKAO
oryp (AgCl).

Eyryr Kr.rMrr MyxroJ*rQ a: hall olarr qoKyHrynopmr Aaha as horm orau
6auna r{eKygTynopo r{eBpr4ruocuHu .uo holruH uropanrAa oJr,uo erMr.rtu onypyr.
MocoJroH, SrSoa (hh = 3,2101 qoKynrycy acarurbrflra Na2co3 ruehrrynynyr
ro'clrplru,qau SCo3-a (hh = l,l'10-t) qeBpr.ililp. Ey 6ejyx'rpaKrrzKu ohounjjoro
MztIrHI(AI,Ip, qYril(H SrSOa ryrnunrrr Tlp[ryHyH as ho.rul onaH Ar3y oJrAyFyHAaH,
TypurynapAa hann orrrlyp.lyru Kep€ Ao crpoHcuyrvr cyn$aru uoiryna KerrrrpMaK
yrryH oBBorr{o ony xap6oHar, ja'Hu rypurylapua ho,tn olaH ,ry3 [roKrrr{Ho
qeBupHpnop.

Oxop BaSOa Oh = 1,1.10') uo BaCO3 fth = 5,1.10) horur orMa
hacurlapuHuu rajuoruHH nyrajraca ercoK, 6ena xepyiro 6ulop xu, 6apupr-
cyl+arrru xap6oHara qeBpr4[Mocu MyMKyr] gejHJr. JraKr.rs Bacor qercyHryclrryH
oMoJro KoJtMocH oHyH r.roH haculalus nrjuafl.r jyxcomanur oJrAyrAa, 

- ji'ull
AIITATbIAZIKSI TUOPAITTAO ZIIIbIHAP:

[na2.][CO]r], m","o, no ja [Ba2'l>k*' tcoi- l
Jlaxun KecrpluroH halAa Baz* farbursrFbr BaSo+ -rrn haru oJrMacbr rrJro

ro'juH eAlurup

[Ba2*1 =
mu*or

lso

BASO+ -TIH BACOg -  qeBpI,IJIMocI,I arnaIbIAuIKbI T[apiI}IT.Ao oJIMaJIbI&Ip:

4
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hhu*o, hhuo.o, - ^.. tCOl-] t M""tn'

iffi'1cofi; 
aK€P 

rsol l ' hh"u'o,

Ey raQaaaua horutomla hacu'mopurtuH o'[aAI{ rajr"rotnopwua jepuna jascar

arlaPblr 
ryq1rl l:; *:"ffi'so
soi-l' 1,1'lo-''

Eerorurno, BaSO+-uu BaCO: -u l:up'T"TTT'- 1iIT' vuvu jamrt:

r,,rahnyrua cor' ,o,u'ffiI I.ii-ffi :9 
lu@ so/--Hry'-rarbHbrIEIHAaH 

qox

oJIMaJIbIIbIp.Ee,rorul,BaSoa-rrHuojr,rYulr"rehrryrryulaSOaz.rarrutbllLlqox&
;;ffiJ plot z-uou/n),6y,roparar acau jepuuo jerupur,p'

Jlaxuu Ho3op.qoH xewrplujauu, p"ui,c!ii*"i, *",pu KITMIa KsrMoAuJnHt

KopMoK qorHH AoJI,UI'

t

BaSo+J + C O]- + BaCorI + SO]"

rarurujuuraH ajuuu oflyp 11 ,.p"*,"-11:o* 
KeAr'Iutr{HAo Coi- HoHnapblHbrr

rarbrflbtFbl a3arlblp, '*'n 
SOI' [roH[apbIHbIH rarblnblrbl Hca agrblp sa 6)

rarburbrfrapbrs suc6oryr 50-jo 6opa6up o*fro rapasnblt japaHup Bo coHpaAa}

BaSOn-rrr BaCO: -a qeBpILrIMocIi AaJaHbIp' 
^-.^.A iaurrnar{ Nl -^ '^-'-

Orop uexyHrY y:aptlHAarcl r'aoluryny cy:y6' jeuuaos NazCO: -bIH JeHr

llopcujacst I4Jlo To'cl{p erMnu oacal" o*o j"n'auti Bucotot aMoJIa KoJIM€

pearcnjacrr o**# ett'^i*" 6tap Heva loQo roxpap erMoKJIo' BaSo+ -r

'**Ti,3;ff;"ff"#Tn*Xo'"uu*n harut or,a, Baco3 6upnouruecaHe

qeBpI4JtMocI{fropuoulMWKYHAYp'JIaKI'IHaIarlIHlHKraxeAuPBopeaKeHTI'IJI€
(Narcor) 6np uo@ir-ua,*au-6aura 

qarMblp' E-arua olry::. qorl'lH lejru rur

qeBprrIMoHHn ou.o'*"t =-ff-'- "gu*' 
oap'ny"lly'Sut 9? 

*uP6?n-su horu onuz

haouutopuurn *,'u[iL;Hft;;;;A;h;' a" 'b* 
(50 aaQo) Qapmomtup'

AglJ + ct-+ AgclJ + I

peaxcujacrtugaoMoJloKaJMpll.[6nplauruout,tH(AgCl)haruqoJlMahacurp
6auulaurbtqt Ma.uJIoHI'lH (AgI) halur olpra hacluu*IAott tlox onAyry harlqar' [paKTHKl

onapar 6up u:uo o"+t ifr"".v'1v"vt1 KCI ruohrryrry I4rIo I{lrIIoE'IIQra horn oaut

KcrMup.oxcpearcllsuon'nAgCl-nuAg]-ouerpllnMocl4IlpaKrI'IKnolttparAgC
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rreKy*rycy*y 6up ae*o KI uohrryny Hrro r,uuroAr.r(Ao axbrpa yu .,ox acaH xeAHp.oyua ro"rpy6040 qox aca'n'r,ru rr** onap. Eeno *, agc, veryHrycyuy ans6
fr *ffi ,TH:Pffi 

""{:Tffi I,T:lt, KT ;"r,v;' #B' oou,*u,rci,r, o,ra

md::,r:ii,:r"*r#k"H'Eh#r#-*qfffl unrajoveBpr4,rMoc,
tryno@rajjouo Hffnearo 

"rryr" 
o-Jp. gergypy,,ry rurcuazr. 

KocpH -Jr*rrrrau
:ffi,#Xf#tr #H ffi"'##'"f;;,"" 6"ir' ;;;;;i Htlffi,:"'"*'*
ycryruryio Miuru( Tf F;.""".1fl!?i"15i H.fH *,i,ui", ;;;;
haucrr 6up ra.qr,.rnyrrryH hoa.n oaas or.L" ro,c,p ",";,-"J:ffi [:H"*iKa4{r,ry}vryrr qarr,rH torr,**'ffi""ruru i"*".r*,aur, hop lxa aHr,roH
rreKoqoK,p. cdsq 

.-"rn tu-orr"u"'"r'cdS_uH nr#"r_"ffiaH rrox,u/p. JIalaEHcdco3 -AaH 3o,Q_r,*r 3,1ur";ffir; rrro oBa3 ercoK, .raoluryruau sor2_ffiffi*ff'ffi.ffi:,fi; ffi;ffiy"; ;;; ";;;".o 
n"*p,,un

hou.rugag lo'p*,-*Ip^,',i#t!.1itrtXI" m ;,JipTL #:, oHrrapbrH cvnear
lrYMKYruYp; peaxcvja u,uuoraro,;;;up 

rrpo ,.e&,o: 
p erceK, a.lupuar

PUSJ + Cu2* -+ CuSJ + pUr.

Pb2* + SOi- -+ pOSOnJ

zttohny44a cd2*-uorurap6r fturaqrarAbip tr2S-r,H ro,capnrl4ou nco hop mr.rHffi?#rflls#,6upno,ruoaup, G^"p*. As horur'oran 6uprorrMaH,H
y*rrrry aaclrr.cru 

haIUI ona, 6uplo,naoF qeBp[rMo p"*Jrju.r,ru,as 6au-na

9*up. t"b;;';;i HoHrIapbIH aip"r'rn4a..pl*.ri-upi,'iil"' 
rrcrueafia eAruru

xr,p#*xffi#.d;lHru*np"m;:r;rr,r#
!r sauan o ,norJir*;iffi1#X),lj'lY: t"cl: rE'cr{PH uro ro'juu oryrD,p,
oMoJror,*rpi-----'^-'IB BIpMbI3sI paHxo 6ojauau AoMrrp-rr,rocnar,l - Fe(SCI\D3

3SCN'+ Fe*, _+ Fe(SCN):

o'"rol*rX"",[?ffi uohrryqa orlMacbl 6y peaxczjaja MaHe orAyryarau, Fei*-*,pun*,,u;;;fr:"ffiX1T.f#ffi 
Hj,ffi :1?J',rT-"**."'r,*;r"(r"*),
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2l +2Fe*3 -+ h+F#

I- uouyrry rllocl'I:ulplltAon ajupntar YqYH aaarl'l3 orylraH r'lofuryl I:INOr uro

rypr.tryJraurlbrpburbrp Bo oua Ag5,fb, Irohryrly luo re'cup eAl'rflLnp' SV saruau 
-1,1t,

SCN- rIoHJIapbI AgI Bo AgSCN uaKJITIHAo qeKYpxap' Arrrtt*ttur qeKYHry

r"rohrryngan ajprurrp, jyjylryp sa KBr uahrryiry ma qiulxaJlaHrrp' liela xu' hhngno-

;(;:ir,ifrn*.*.if,t.fO') r,,tc6oratr KI'Iqr4K oJltryryH'raH I(YMYIT-rI'Ioc:HaHIIA

x*pyur-6pot'luAo qeBP[nHP:

AgSCNJ +Br-+ AgBrJ + SCN-'

tlexyrryloH uohlyla KeqoH SCN uoruapr'r FeCl3 
,PSarcujacsr 

mo ro'jun

egwra 6rurap. gyuxr.r Agl-llu hornonua hacnnu (8,3'101 AgBr -a suc6ues

onAyrqaa:AbtP,Agt-uHAgBr-aqeBpI'trMocII'eJloqoueKBlro'cl'IpllHqouI--trytt
uehlyla Ker{Mocr{ rrpaKTHKr.r oaJrpat it l6lH}tlblp. Eenonnxlte, I- uorulallH SCN' -un

'ra'jllHnuo^l'laHe omut 
ruo hauuu HorryH dplu[*racr{ y,]yu 

_1o,orp 
r,":Try:

peaKeHr[lH ceql4rft{acuHAo yjryn ayr,rapo'' hu"t orurlet hacu'ruapuhfllH rHJMor-

[apI,IHIrHMYlaJ}rcacfiHooBaxToCaC,JIa}tNIaronapK}l,aMaJ]oKoJIMIdIII
qoKYHTYnapHrr @pr,ryruraplr e.jHu T|l[Ul\| oJlCyH, Ija3opAaH KewIpAHj[IMu3 

^l//lcawa
ouyFy xuuu. oxop ;;irrY,;p MYx.lElH+ "n" 

6Hpnomr"ranapir[tpca' Mocoi-laH

AgtFe(CN)ul uo agn. # ia'ajr *t agrs,uu c' 6eLra ha4qa peaxelmuH oerfluMocl{

yvyH ejulr mrbulblrlapAa KsrypYJ''{y- 1'ut*uu 6rap uo'niap) u'slzrpAau hsp

6upr.ruml ajpturrrrga 6iruanrsnl tlo*Macu yllu rer6rrr 
-eArurt:"Io-r qeKIYpYqY [Iouytl

TaTsIJIIIFLIHLI heca6rnuar IIa3IrIMA6lp:

hhnru
[Ag']n*u,: --ta- = 5,3'10-r3

t

[Ag* ]ae*te"(cN)ol ==

sgtt'gla
t

1,5'10-41 = 0,63i' 10- 10

gexlypynoH Ma,qAonap cblpa l4lta 
4Y'y'T Yp' 6y 4a-tltrunxu oH[apbIH apAL'IqbuI

qeKMacr,rHrr, trurna aplrrubr,Jr oJlapar ,.r,1, t t ir'o.r]au 6upna[IMo'H[lH o 6llpllctauo

KeqMocfiHrr Kecropr.rp. A\ah: 6c.rlo KyMyrx [y3flapbl y'{YrI 6y c)upa auarbulaKi)I

KnMlLqHp:

A&[Fe(CN)6] + AgCt -> Ag[Fc:(CN)6] -+ AgCN + AgSC'N + Agtsr ->
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Oxop 6y cblpaHbl oMoJro Kornporr KyMytrJ AyJyHa, MocoJroH, KI r"rohryny lrro
:-::p t't*, oHra 6y crrpala AgI-Ao-H corry-ien rauro*"p AgI-9 rreBpruror{oKrop,
yJFyr{ aHr'roHrrap Hco je'ur.r [Fe(cN)6]3-, cl-, cN; sctr, FaC]6;r eo Br uoturyaaKeqOr'IOKIOp:

Ae[Fe(CN)u1J + :rf,]AgIJ + [Fe(CN6]3-

Oxcuno, Agl-aau cbrpaHrrH caFbruAe jeplaurau AgS onnon .reKryjyruou,r.Y^ryr joanaa rpa*rr.rK, orrapar venpnm,ra.loir"';;;; s;y;;;;"r Ke3o qapralr,rryaRfll 6ora r,.rohrryna xewiiouorqazp.
Jyxapbllla Ho3opAoH revupArljuuus cbrpaH.r 6zurrra L3 heffI oJraH6nplounranop r{yH Ao yprr. brup, MocorroH, 6apryr,,r, rypFy,ry{ cyrear,uyxrorur$ MerarurapHH cyreaairrr orpr!.rlr"pu Bo c.

+AgI + A&S

S 34. lAy6aArdJra peaKcrjalaprmrur HcrmaM"r[

- a$a'qmo lraxcnja'lapbrHbrH ,crlftMorr.rHu uyojjom eAoH aH Myhw
Frropaapaau 6apr.r., ehrr,nrr,'*r, ur*"-r.urrrT ,rlForipuH haru oJrMacb{Abrp.nofr'rrE roH, oKAp oMOJro KaJroH 6Hp,ouruorrHu hop hancir 6upuHuu harulolnaahacwtu xr'reaja.rdI{op Kr*r(A}rp.o no o, tur,aun iil;dy., orrapca, pearcujaoHyI{ [paKu{Kt{ oJrapar uoluryngan TaM .{'KMOCH HCTr.{ftMUr,nHra KeAor{or(Alrp.orop pearcuia Horr"rrrcrm4o '6up 

pjw:t,6lrp ueuo uyxreaae :oue honn oraHMa'qAo afl'rHapca, ory1a 6Hpaud or"opo; o*fiap],rH o, a3 horu onualapbrHErHaprMacbl cbr pacBr r4[o qeKoqror(AHpJrop.

- ay6'oarrrro peaxcnjarruprrni,n ,".r.rrurrnH ro,jrm egeu 6a'n-a saxrop hophaHcbr 6''p sone HoluaurNr'*r 6uplorrnaoropau iulbrHMacbrAbrp. Eela rr.urpearcujarrapa r'rahHiiuru Ff sa oH- ao.,apr, 
-6rprurrrnnu"r*un 

u6apor o-n2r,HeJrpilrrJraurra peaxcnjacbrHbr 4axz.rr erMor( onap:

Ff + OH-? + H2O

3oaQ uorulauub.u *ei,-(o aMoJra Korr,rpMoHr.rH co6o6r.r, rou@ rypurynaprrr4.,,apbrHAaH ryBBornH rlpurynap Bacrrrocpuo ra ia ryonornr'-ru"-upr.ru rouQocacJrapbr rr,xaprMar rrpocecluup. 6eno *r, urup ;rily"-;"; cFl3cooNauohrynyua HCI uohny;ry Hna .rc,cup olua xJropHA TlprrycyHyH ffflorulapbrrrbrH 'rox hflcr:ocv aHH oJrapar cl{3coo- ,o*ffi-o 6,prrrouroporcl'rpKo rypurycypiyH HoHJrarrrMiMrnu uoneryrry{y oMoJro KOTTZpOT{OK:
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I

CH3COOO- + H*?--+ CH3COOH

Ey hanaan re3-re3 rc'"rpy6oqa r'aahnynyu TyPuryryrylry a3aJ]TMar T{YI{

racrusago eElpflop, MoconoH, ryBBdrflH rypurynapla- hoflll^ onaH' tiIKHH cHpKo

ryp.y.yro" horul oru*rajau (KHC4H4O6' CaCO+' BaCrOa' Z'nS so c') ueryrrynopao

tIilflopKaH, peu^c,lju'r, HaTp}IW-aceTaTbIH }tIIlTl,IpaKbI IIna aflapblJlblp. oxop

;*rrp6;-;H; e"p ,"aup aprsrrnavacu Hro KorYpYnopco, oHIa 6ene 4anapmt

rzrM rroKMocu yqyH np*rr*" orapar pH-n rcaQajor roAap ca6ur caxnajaH acerar

6y$"p raPbltrnlrbl anbIHbIP'

Ea'sas ryBBauH ryprryHyH :auQ rypruynupu* ry3:liulo raprsulblrrbl

*,"rpiJ ;;. .a6rn,ui1u,, rypu ruolulylrapnu uejrparuaunnacrt 3z*arrbl

racnaQaao eu4nvp; al#rr "u&nu"'pa* 
- Na'co" KzCor' caCo3 Bo

6aruranaprmAan ,*rfrru "l*'p *''- 6y"tupblrl Aa tf ulo rapilrblfl'I,rbl oJIa-

;;rilrrp* no cfla napuarlaHaH cap6ocr IIzCO: oMorra KorrMoc, HJro Ke^up:

2I{ + CaCo3J -+ Ca2* + cozt + H2o

l[$aar,llapeaxcujarrlPblHblHl(eTMocHYqYHJlzl3blMolan6ynaja6aurra
[oHnapbrH raTburbrrbHbtn"r"rohnyn.ua allafbl AYUIMoCI'I, HOI{HKH rOutp harul oJIaH re

ja :auQ I'tonrlalrMbltil Ma,IAoHI'IH oMoJlo KulMocll Horr,lllacl'Irya' horra houuu

ulapa}ITAoylyqryMaIIAaHHHoMoJIaKoJIMocl{HoTHI'IocIlHAolauej,uaHawxa6unop,
MOCOJIOH:

NaCl + HzSO+ +NaHSOq + HCn

Ysyu r'rya.uor IbI3ALIpbln,&lrAaH Bo ja cycy: uy-hr'rrAo' lcl nm UoKIII'Iuro

ajprurup. EyHa oxruap, "'p- 
rrlahrrylrrapusu HzSOa wro 6yxaplallrlhlpl{blrAa

ililo, uipturo,p Kt't,6y ga r"rohryl,uaH 6yxap uroxl'IHo rrbxllp:

Cu(NO3)2 + HzSOa -+ CuSO+ + 2HNOrt

NOi-uyr 6y ,{yp ajpruuacrr. YcynyHAa}I h"!-:-TA 
.r"rohrryrla 

oKcHA-

noNAHpHr'lHHr'[r uurrr'rpurol r'rarcelo yjryu onr"raAblrAa nsrHQaAO e[4JILp'

Ehrraua-n *, OiV"V' 
'ltu 

ttup'"t'uncbr rypl[yHy e3 Ay3yHAaH zIrIAbIrAa' hot't'ltt

Ayia, anLIHaI{ typrryj;'"'"6uton a3 ynl'{y rypyy t'tJto to'cup-erMoK na3buAblp'

Eena :orl$ ys)'qry rypruy MarcoAl4rla aAoTa; 
"v"Q* 

Typlflycy tsr6ur eAuJMp'

Typurylapuu' yry"y'yty'yn uyxrenlrs oJIMacHHAaH ucrn'ba'qo eAopoK'

6o,sou ruac6uon *,0 
'ypo,ynyH 

To,cl4pI,I ulo Aaha TBBoTJII,I Typ[ryrry oHyH

ABJrapbrHAaH *oup"nu. onap.'sena m, NaCl r,rohrynyny eu sous rypuynapAaH

6upr,l luro, Irlohs 6opar Typuycy ma 6yxaprratlJltrIpMarna, Yqyqy orruajarr 6op
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ff",*"KffiXr5H#?n#Iur"*. onoro xorroH MamorropAo u tuputtua as

CuCl, + HzS -+ CuSJ + ZUC1

peaxcnjacrm^a rccaryQ grHpm,. flejanonnopuH har,lucuugan 6eno qbrxbrp Krr,etre*mponumnapuH yatwtmayda w6adu1, p;;;;j;;pio** kemrnacuyvyH nasbr* o"tutH uapaum, hap haruor 6up uoruyn nehiyndan peaxcujaHamuqaca*da soufi rntyt otau, iaue uouta:,k;';;;;;"s,frn ,r*oau ontanat@ m uprnat na m wncunla ajpwn nac idup.
oxop 6euo xycycajjoriropaou 6rzpuH'o M€urHK ManAo zrrrbrHa 6u,ruapco, orlqapeixc,Ja KerMHp' oxop auraruAaKbr pea*cr.i*,iin'iil il#i.;r* jascar, 6y,xycyczro gaha ajarm olap:

NaCl + KNOES.IaNO, + t<CI

n*,,"*?ffiI; ffi ,Hffi3,i:T,;Hrl" con ropo{ruHAo onaH rorurapbrr{

Na*+cl-+K- +Noi :Na*+No, +6*+61-

,(aha gorpycy, ruoluryrl1a hev 6rzp pearcuja KerMHp.
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a

tr TPYTI KAITIOIIJIAPbITIbM PEAKCIIJAJIAPbI
BO AIIAIIII3I{H KEroIIIIpI

S 35. tr fpyn xaruouapbrH YIU$or xapaKreprrcrMacbl

II auarrruu< rpyfi Karr.{onflapblHa Ca2*, Si2* so Baz* [IoH[apbI alaa eromlp. tr
rpyn KarHoHIIapbIH qorrrH hom oJt€ul 4rrrap oMoJIa KBrIrpMacH I .pyn
farroruaprmgau @prnaunp. Yorau haru orlutH cyaQauap, @Qaraap,
oKcarrarJrap ro xap6onauap 6y rpyrryn AyrrapblAblp. II rpyn Kail,IonnapblHu I rpyn

KarrroHJrapblulau hascu 4BJIapAaH ucruQaga e.Ur,t6 ajupuar fryH aularb1qilKbl

vrylahr:onopu ytry{lvlar oJIMzB.

hcrusaao eAITJIaH Ay3JIapbIH henn onuacrt, Aaha AoFpycy horul ou'la
hacurssuH xovnjjorn qox KIITIHK oJIMiInbISIp. A\ocoJlou, cyry r,rohlryrurapla II
rpyfi Karr.ro[UtapblHbl cyn$auap uIoKJI[IrAo tIoKA\pMaK oIIMru. 9yruoq CaSOI -rtn

harur onua hacrumHraH rourujjo'rn Q,37.l01vox 6ejyxgyp. lejg en'lor na3bIIvIAbIp

KH, cugreMa erun ctIltprI,IHHH orlaBo eAllJlMoclr, CaSO+ Ay3yHyH ho,'ut onvracusrt

a3anAbrp. flsnornu rypuyflapblll A)eflapbl (cyl$auap) rpaKrrrKl{ oJlapar

rypuynapAa horur oJIMa,qbIFbIH,qaH, oHJIapbI rraoturyla KealupopeK, I rpyn

Karrnourapbtulan ajupr,rar qox qorlrH aueru'riiauapAau 6upuroap'

II rpyu KarrloHrlapb[tbr SocQarlap Ba oKqIJrarJIap IIToKIITIHIa ajupMaqa
rrorr{HlrprK japaaup. OHa xepo Ao aHarru3l,rH KeAnITIHHU qorl{Hloul[HpMoK FIYH

PO+3- no CrOo'- I{o}ulapbllrran ucna$aao erMoMoH tIoKI{HMoK aa:rtrasrp' Aaha

uyHacn6 II rpyn KarnoHIlapblsru I rPYnlau xap6oHauap II3KTLIIIAg - CaCOl,

SrCO3 na BaCO3 ajprru',racrqup. horururoH Ao,6y 6Hpnoruuenapl{H ryuIapHHbIH
haruornla hacluutoplt rua$ajm roAop :rl onAyFyI{AaH II rpyn KarLIoHJIapbIHbIIl

hauucrmrrs npaKrrtr<ll onapar raM qol(AYpyp. II rpynp coHpaKbl aHamlsl'I YIYH
aJrbrHMbrrrr qoITHTYHYH r"rohrryla KeTMpuJIMOCLI IIOX Uyporxo6 lejmplp, rrpil<t;I

cyrsaurapaan @pnrH onapar, rap6onauap - sou$ TypuryryH 4BnapbIFIp Bo ryp-

urynup* 
-acan -harul 

orypnup. Hohajer, u"*aypi",y CO32- uoruapblHbln aplblrbl

rypuynarllAblplbtrAa oMoJIo xoJIMI{lr xap6ouat rypuycyHyH CO2 Bo l{zGja rapqa-

JraHMacbr HoTHqacI4rIIO aCiIHIIblDIa r"rehrrynUas KoHap eAIUlHp'

leja clwrorulopuu haurtcblHraH 6era 'lblxrlp rut, II aruLilumuv epyn

Kamuoruwpunwn I ?pyn Kamuoruwpwulau aipwmacunda aqa,nus yqytt uc-

mufiada onynnt daha ruyhynt xatcanapu CaCOj, SrCOj ea BaCOj dys-

Jutpu*un cyda npatrmunu maw hatn onmatwanapwdwp-- 
Orccutto, II zpyn lumuoruapwuwa cytfrudnu flupnautJwonopu, I epyn

Kamuowrupuruda ondyay *uttttt, cyda horu onlpJutp, 6y da II zpln ruamaow-

ilapb,Hwt III,Iy ea V epyndan fiopznandupup.
II rpyn 

^ut 
o*up.rn.o, 

"up6o"urrrpi, 
r*lohrrynaa HorulapblH M"I [Cq2l

ftIrburbrrJrapblsrm haculu mr..o, rurjuoruHu KetIALffqo (M"'* - II rpynyn hop

I
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hancu 6np xaurolr/Alp) 'roKypnop. JI.xuH. II zpynyn zprn peake,mu onaparjanuus aMMoHlD/r|'r-Kap6ogar orH4)2co3 rsr6ur eanne onrip. Eeno xn, Na2co3 noja Igco: uohryra Na* no ja K* l,ronrapbrrrbr_Bep[HKnoprrHAoH, hauuu rroHrrapbrn
aHzurH3 onyHarr proturyraa oJrMacbrHr,r rrlyojjol ernrui ,ry*yn om.rajauarAbrp-
Alrrr*,ronnpl uohrryla Aaxril eAr.urMocr{, cohra jol BepMup, 6aru gr, aMMoH,W
r*lohlyruau ajprrrra rry[{yHo r(srypMaKno rpyfl peaKeHTr.r }uro ro'cnp erMoMUUnoH
onro:r re' juH eArr[r4p.

Hxutt,utu aHafl]lrltK rpyl I(aruot{flapbrrrbr rorrrKrlJl eAoH MeraJl;rapuu hauucrl,
fl.H.AreuaenejeruH reBprr ,rcreMr.rH,r] HKHH'{H rpFyHa auurrpJrop. ^o*", 

6;jy_
AeBpnopr'rH 6upun'lu japrrcrrH.qa, aaha 40ppy, qr cbrpaJrap*ai j.prurionp'iu
IBJIOBI,I-TOPTIA| METAJIJIAPbI AN.IA}IbIPJIAP; CYJY OTAI TCMNCPATYPYHAA 

ryBBOTJIHnapuanajuplap:

Ca + 2II2O -> C** + 2OH + H2t

Kuujo,r aKTr'l&rr{K ca-gan Ba-a xgrArxuo aprbrp. henal,,, lrcr]rftlMoryla
oHrrapbrH 6up cblpa xaccuropa, MocoJroHr AyfrrapbtlrbrH horul or_u"ii
hr.rgpoxcugnopnHuH rtsJloBr.r,jrlrK xaccocr4 ro c. aojlluul'p.

Eruupm xr,r, II rpyn MeraJurapbrHrrH ocacJrbrr xaccocu ryBBornH onryry frp{olurapbrH TypuryJrap.{aH oMoJro KoJrMHrrr AFr.rapbr, AeMoK oJrap KH, h." hfift;l;
Mo'py3 rarrMbrpnap Bo uahnyl4axrr pezxcujarapu uejrpan rrlyhuro (pH^6)jaxrm4uplap.

I rp, Karno*UrapbrHa yjryH ca2*, 5/* sa Ba2* T.MzlwraHMbrrrr coKKH3eneKrporfly xap,qu rc60rojo MarrprxAr.rp. cyry Naohnyrgu oy ro*up poH*c,3rr{p.

S 36. fpyn peaKeHrHHHH rercutrtu

,, rpyr Kar,o*rrapbrHbrH ryyrr peiu(eil'lr (NH4)2co3 Bacr4rocmo.{OKAYPYNMOCH EIIO UOPAI4TAO AIAP'UIbIP KI.I, OHJIAPbI' i .PVN KATHOHJIAP'IHAAHajpruuacrr raM onno eAunM,ru oJrcyH. lrlxwrusu rpfly Karlro*rapbrHbrH :oue ashsru olau Ayi[ap6r rr,ro'ryvl onAyry *r*u, ,an, qeKMa uopa]rrnopu ayeu 6npucu
uohrry.'ryn Jra3brM orau pH-uuH rr,ljruoruruuH japaarunracr*d. 

-'-''
Eyp'au pH-rur rujuoru (Nlia)2co3-un rEohnyrga uprrornorn rurQajor re4epoJrMacbr r{[o Hponwroaou r'ryojjoH. eAr,n,p, 6y ]w 

"u^hryrau AeMoK oJrap KH,TilMiIMIrrro arlirFbrlaKr,r ToHITHK y:po hra4po-lla3 eAHp:

Nrfo + coi + H,oEilco; +NH4oH

Epryr H,n,r{oc, oJrapar aMMoHprw-Kap6oHar uohnyny rrlahrajjar e,rur6apruo
raxMr,r,oH eKBHBarreHr urzrAap NH+OH no aMNroHrrynyH ARylryH nnr*iCq
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rapbuxblFblHlaH I{6aporpp, Aaha Aorpycy, pH^4,2 olirn aMM(oHI{ylvI 6yQtp

*p"rt*r*r"o* r'rOapsurlrp. Ey pl{aa lI rpyrl KarploHIIapbIHbIH hap Yq

rap6ouauaprmtut [paKruKla oJlapar raM '{eKMocl'I \'lYH LMKau japaustp'

lAaruesryr,.l ocacH xrp6o"ar (fr'fgOfltCO3 eIla{o Ao lrlarue:uyw-hurpoKcfir

Mg(OH)z -l'tH souQ horur *oio'"o 6axuajapar' oHJLitp p11<9'2 oaryrAa

qeKMYpnop. gyrxu Mg(OH)2-llrI qeKMacI'lHaH 6auuzuruacrr pH>11)',4 ua rau

""**ut, 
lrco pH 12,42-ta onAo eAHnHp. Taxr,auuau (MgOFI)2COr -Aa t'oKMa

tuapanrl,I 6eloaup.
Eenanlu<lto, qeKAYpMaHu pH*g.z allapltlarJla' ll so-l rp)fl KaMoElapbIHbIH

raMaMHrIo ajprutrlacrtubl ailAo erNIaK olIlp' plt<9'2' II rp1'u Karl'IorulapblHblH

qeKAypYrMacH rzlM om'rajavar. pH>10,4 l{co Ma[Ie3uyMyH :tlHs harut olan

6uplauruacH a3 Aa orca qeKoqoKJPIp.

ArruuoHuylr-xap6ouar vrohry,ry eKrlHBuulel{"f' L{I{rAap NH4oI{ so NrtIaHCos

(Aaha Aorpycy [ICO3- rapbrrrrFlrblHAaH a6apor orIAyFyrAaH, tu'ahrry;ryH 6y+lep

ryryN{yHyH Ho3apo zIIIbIHMacbI :opypr'urujra japaullp' fievtornl' II rpy[

"urro*uprrr", 
6rq;rco3 IIIIo r{eKJrypAYKAa uejA'aHa qblxa}I pearcl'rja aujaffiIlaKbl

ronnr.rja yjryr xonuP:

Me2* +HCo; + NH4oH -+ MecorJ +NHi -F I{2o

EyrorulurlaHKepYHYpxH,pearcr'rjzutaNl'laOFIHtxTl'IpaKerglljnt{Aott
,"trryrilu NHo; ,ony to-ui*,p' Nrr-- -v*t 6e'na rolrnturuacrt v'olulylAa onalt

aMMorl[yN{-Kap6ouamln rypuynap Hna lapulbulurflbl to'cupl'l HorurlocuHlo KeAo

6urop:

2rf + Hco; +NH4oH + cor'l + Zllzo+NH;

AuuorrnyN,r 6y@p rapbllllblFbl pH-Hurrr ntjtwaru 2llla[t,ulaKbl lrycT)/p l4fia

ro'jun eAHnHp.

pr{ = 14 - pKuH,o r.,*T*# = e,24- **-tl*'-ffI

A\obrynaa Nn+. -yn lo.JraHM&cbit IIaTI{qocItHIlo NH4OH -blII Bo 
-Ni'l*

r-aTr,r.rrbrrnapbrr6n nuc6arfl a34napar ouyrr nliuat'pt saha.UAau a3 oJryl r' EyHa yjryl

onapar r"raiurynyH pH-urtH uajr,rorrt Ao iBaJrapal' 9'24-las a3 onry:

Oxop pH-lru 6ene a3aJlMacr'jI "y'i' T u o:lca ehouujjarnlt'lltlpco' jo'ut't

r,lahnynyu 6yQep ty.V nV ruQ4jer acjirnnr'rpco' oH'qa ll rpyfl 641116tpr14;"blH

qoKJlypynMocr{ raM ,iruiuiorot. I*,* Oirl*p taptulrultublll KoMIloHer'IUIe\pI'Itil'Iu

?
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rarburErbr aprAbrrqa 6y*ep y- 1q agr6lp. thecolou, lN arvruonuyu 6yQep ra_pbrrrr-rrtrHbrH 6y*ep ryryr{y 0,lN Hai6oron xejnY qox, €xbrpbrHqrbr Hce 0,01N_aHnc6sros qox,q/p. EyHa repa ao NHaoH uu Nito* -y, l*rlr-apbrnbrH xueajorroAop qox Aojnunaocu' rN 6y@p rapbtur-rfbrHsru pH-Ha re'cup xecroprraojouox-

^dp, 
naKuH orrJrap O,lN no ja 0,01N 6yFp rap'rrrrbrFbr,rm pH-rm qox KO.KEH Ao_Jr.rtrwrpo 6nnop.

.{euala, pH-rm rolo6 oJrynaH rrajruarunr,r TB,MIIH eIoH 6y$eprapbrrrrbrrbrHbrH (uoce-reu, ,n ro*yr-^ano"i", --".."rrry"yi 
rrloluryna arraBoeAl4rMocr'r xuSajor rry, ouyH 6yftp ryrwy'yH aa xr.r*ajor rcAop orrMacbrHatotuo66yc KecrapMaK- ,ra:r*,a4srp. byri, #r" erMo5 y.rylr II rpyrr Karr.ro,napbrHbri*MoHr{w-Kap60uar ruro qs*Iypuuiao, aunal rrloluqrna al,,,.ronjaruru uju xoJroHru.ruu (no ja rolonu pearcujaciluu ,[*r;'*rrrouHpl_1yo*^"-*, 
"orpu 

llco 6lrproaap NlIqCl oraso eAHrrHp.
Auuouuyu-h,gporc,^r, ro,c,pr.rHrun.:"BFu". ryp,,ynap aejrparuraruapar6up roaop roJraBH rr.ryhur iurbrHbrp *, OVl" Mgr* -y qer(Al?o drrup. NlIaCl _uHonaBo eAlf,rMacu pH-rr Jrzr3brM onan pHeg rurjuurauo (nrr4rerop Kznbr3br r4rroJoxJraJbrpJrap) xar,lu iBrur[brp. eju, :auraHga uohrryna 

- 
arrlnaoulryl,r_hugporclu BoIMMOHI{A,I-XJIOPI,IAI,IH ONABO EATIJIMOCII HA.UVOC'*,AO6YQ.J *AY O TOAOP APT6IP

Y:.l1,^_l*ry"u nry:cHHAo NFI4OH cap+ oayrnracsrHa, NFIr, ronnaruacbrHaoaxMaJapar uohrynyH pH-urrn a3-r{ox aalrrLrnr.rnaocar" ;;;;; "#"*O 6wuup.,, rpyfl Kar,oruapbrHbrH rzlM qeKMocr.rHo re,cup ,.esropoH 6aunaIlropuropAoH 6upu y:yryj rr"n.purypyrry*, Ho3opo arbrHMacbrAblp. AahaA'rpycy' aMMoHlryr'{-Kap60narsr 6epr'hfia-caxfla,q6nAa o, il3 Aa olca csyaJbrpMarna rapqaraH'rp 
-Bo unn orryrn-*up6il#"t"ou#, ryprrycyrryr{NH2cooH Aysy arnaHa; 6,Epnounaoj ;;;; KorHpr{p:

(NHa)co3*_2Nl{zcooMl4 + FI2o

Eyua xepo Ao carbrrrrAa onaH aMMoHlryvr-xap6ouar houuuro ropxr,6uu4orloxry xap6auuHar caxJraAbrrbrlrAau ha:

mu:gurumi,m#rum.mnxr#ru##k***
onap' qFrc{ reMrepar}py 

lf:-=^*ro jyxaprrsa Beprr,Mr.rm peaxcujanrm rapa3-JtbIFbI coJla Aorpy jo'Ha at'tt'ton"y, *uio*HHarbrH xap6oHara r{eBpunMocr,r uc_rraftMorrrr{Ao cypyuryp-. honr*rnrn n,:ailpua_a,r,rops xap60Har qeKyHTyropr,rH,rrKpHcriuulnK 
""xynryrpplr{eBpr.nMacan, "yp,urr"u,ql.rpA6jirHaoH or3epruurr.rA},rp.Senanucno, II epyn *o*uo*oi*o, oHjH epn! peaupnmu u,auorcdypyauacuHu arilJvnauyu-hudpo*ii-f uu o,wltoHuyt -xrtopud uwmupa*wwt'a QtH=9,2'do) motuyny adc-ja xutnu et,d*p,*r"i;r*i; tasumrorp.r{eryHrygo caSoa' ttf^ol-:-Pj!d" T;;;e, I rpyn Karuonlrapbr, erraBo erutrrMr.rraMMonprylr .uyilapbr uno 6uprrrr.n<ao r*latr-rryui fttrrbrp.
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I'pyn peaneHrHHtIH ta'cupuHn ojpoHr"rox yuyrr 2-3 AaMr'IbI BaCl2, SrCl2 no

CaClz r'roturyJllapblHa AaMqIbI-AaMqu 2N NH4OH no NlIqCl vohrryrtapu alaro
eAr,rrHp Ba cbrHar tuytuocllHl,r cy harrtar'mtnga mrcgrpn6, OrI{4)Cq rrroluyny uo
ro'cltp eII4[I,tp. Ey saltaH BaCO3, SrCO: uo CaCO3-uH aF rreKYrrrynopn qoKYP:

CaCl2 +Otlq)rCor + CaCO3J + 2NFI4CI

il rpp KarI.IoHrIapbIHbII{ xap6ouaurt 6llpraurualepu :an$ rap6ouar
TypurycyHyH lrylJlapbl ory6, ra:l (CO2) oMoJIo KoJIMocI4 lrrto napqiutumlplap, II
rpynyH Karnolulapslusm rap6onarJlapbl FICI, HNO3 so CFI3COOH aczur hsnn

on)?nap:

Caco:J + 2CH2CooH ->Ca2* + 2CH3Coo+ H2o + cozf

S37. Ba2* IroHJIapbIHbtr peaxcuja.naprr

1. Ka-ruryu6rurpomat tr(2Cr2O7. Ba2* I,uta xeuroHrurgujlt KI'lM.t{ BaCrzO

4ejul, capu Bacro+ qeKYHrycYIrY oMoJIo I(orIIpHp. Ey*ryrr co6a6ur 
^rIrattrl{aKbIHJIaH

u6apm4np. KzCrzOz uahly,nluga Cr2O12 I4ofIyHAaH enaBo cy I4uIo rapuLlIlEIUIbI

ra'cup HorI{{acHHAo a3 MI,IrAap Aa oJlca, CrO,2- HoHy oMaIIo KoiII'{):

Ct2Ozr- +H2d= 2HCrO; ??r1- +21ol-

K lH- liCrO;- l
= 3,2'10-1HCro, [HCrO, ]

CrO.,'- HoIIJIapbIIIbIIT xr.rtpajar 1"r1A3P olMacbl BaCrO+ -titu halrt oJIMa

haourusa HHc6oros Aaha res ycryIUIyK'tEtIIKptI erMocaHrl €u'IAa engp. Eyra Xepo

Aa uah: BaCrO+ rIeIqHrYcY iulblHblp:

}CtOi- +28*':2fli. = 2BaCrOaJ

hop ltrr.r raruruju 6uprourgrapcoK, Ha3ap,qou reuapaujuult: peaxcujaru'tH

yMWr{ roruujuuu zrJlMbrlrr onapblt:

Cr2o ]- + 2B*- + H2o + 2Bacroa J, + 2II'

!
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BaCOq qerryHrycy TBBTJIH rlpuryJrapAa homr orryrp Bo cnpKo rypuycyHJfaharur orul'p. Ee,,o x,, peaxcHju ,#r*""rHro ryBBorJ*r rlpury :rnbrlrrbrrbrrrAaH,peaxcnja axbrpa KHMr.r KerMHp. IIarurH rraohnyra K2Cr2o7 
^##;d;;,;oil;Aa reKMyrrr olcar, Bah -yH qeKMocrrHu oJrro erMoK onap; 6y 3rMaH ryBBornr4rypuy soaQ cupra ryp[rycy zlo oBa3 oflyHar{ar.

Ct{3CoO- + rl -> 2BaCrorJ + 2H*

Ey sauan cHrc@Na -yH aprbn-Br peax,.rja Hor[qrocr,rHAo fr uorurapuurur
'lrrbr,MacbrHa 

6axuajapar, oHyr 6r,p hrzccocaHns Bacroq -brH *M qoKMocH yrryH(pH=5) acerar 6ykp rapblrhrrbrHbrH tu-rbrHMacsrHa cape e*Utc H.Sl* so Ca2* uoruaprr I!Cr2O7 r4[o r{eKyrry BepMr.rpnop no Ba2* _yr
rennujuue MaHe oJrMypnap.^Hosopaou xewpqujr,,r^ p.ux"rri, ,ur* ,"-r- _i;
roJuur.r yryH, herra onyr Ca2" so Srr, _aau aipsn,vu"u, yryr rLuo_rrp

BaCrO+ r{erryHrycy houru.ruuu 6uprry_o*]aprr uahrynyna Kar[y]r_xpoMarrro ro'cup srAr.rK.qo Ao iur6rHbrp..rraKHH Iqc,o-;52- ruo .*"-dnia, qoKynrycy,y
oMoJIo Kor,popoK BaCrOa-aaH c,pKa rypurycyHAa harrn oauacrl nro eoprnour.rp.Eyna Kepo Ao SrCrOa-sru ur"ru nu u_a^nrn raprrnrc6rHbr iurMar y,{yH,peaxcujaarr crpKo rypurycy uo ja acerar 6y@p^ *pi,,*r- Hrrrr,paKbr r4rroarapblnblpnap' Cr'rpra ryptuycyHyH H" uouy 

-C-(t'- 
**onf ruro 6r.rpurouapoxHCro4 oMoJ-ro xorupAprjunrou ,uhryrau CCIo, ;r;;;;*'u.u*n, AyrropoK[sl-l tcro4'z-l ,o*up",*m ha,un drc.o. -rm horrn ornra hacnnuruu najuourHo

UATA 6NNTTAOPTJU}UIOH I{OKYHTY OMOJIO XOJIMIIP OXCUHO, CH3COOH UIIITHPAK'I I4IIOur,c6orou a: horn o,au'6opr.ryr'r-^po*o*rn-horrJr oJrMa ni"iii^, nrjrvro,, 6ynyKeTIMHIIT orAytyHraH' cHpKo r/p-urycy oHyH r{eKMocaHa MaHeqrzlr{K reporMr,rp.CyrQar rypurycy no harur oran cyl{rau"p SO.t-r"_uO, nur;Lu *BaSO+ qoKyHrycyrry oMorro r(orHpHp:

Ba2*+SOl- +BaSOaJ

Eapupr-cynsar - ryBBorJrH ryprrryHyH as horur oJraH [y3yAyp, TypuryrrapAahoru oruyp; BaSOa-rr lrrohlyla'".*p"u" y,ryH, oBBoJr\ro oHy BaCOI _aqeBr.rpaprop, coHpa r,rca rypruyJrapra haru 
"arprup,

BaSOaI + COI- -+ BaCO3J + SOo2-

BaCorJ + 2CH3CooH _+ Ba2* + 2CFI3coo- + I{2o + Cozt
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flpaxrmrE onapar 6y venpulruauu, BaSOa-nr Aojr,,ryu uarplryr'r-xap6onar
uohtryny ulo rajuanuarna ongo eAr4pJrop (iaru ycyl).

BeIo Kra, BaSO+ pearcllja,Ua oMoJro r(oJraH BaCO3-a Huc6eros a: honr
olua ra6ulHjjeraua MuuIIzK onAJiryHAaH pearcuja AeHopAr,rp BaSOa rrerryHTyc\

6up ueuo aoQo Na2CO3 uatrrryly HJro HrlJroMeKJra anapMar onap. Ey ,,ryt
Hruno.[I,rKAa soa2- uorurapbrHAaH u6apor qoKyHry y3opr{HraKr.r raajenH (p"ax""j,
HorHqac[rHAo oMoJro KoJrMHrx SOa2) cysyplop Bo ouy jeuu hr""u Na2CO3
r*lohnyny rlura oBo3 eAr,rpnop Bo c.

Eaprayr'r-cyaQarrr hau.rssun xap6oHara Keqr.rpMoK y{yH, or{y fiyraHbrn
t{qopuc}rHlo 6eur-anru go@ aprrraaMacbl ulo Na2CO3 ne K2CO3 (rypy ycyl)
mpLInIbrFsI BacHrocr4rro opHAnpuap. Kap6oHauap mpblrr-tFbr yjryn rerr.rur Ma,Uaje
uuc6eraH qaha arrrarur opuMo reMfleparypyrra MaJTHK olr.qyryHAaH, orlAaH ,"*eaAo
e,&rpJrop. Kymo ryrdAa opHAr4xroH coHpa cojyayprap, coHpa rryra rqoplrcr.rHAo cy
olaH xacaja jepneuflHpl,rrllrp Bo rbl3Asrpbrnblp. Pearcuja Honrr{ocril{Ao aJrbtHMblrr
NazSo+ so KzSoa, elo\ro Ao Na2co3 no K2co3 -r.rH apErrbr nno 6r.rpnrx.ue cyaa
ho-rn oryprap, BaCOI r,rco qoKyrflyAo ranbrp. gexyrrry MehrrynqaH ajprurup, AorHr
jyjyryp Bo ryprrryAa herul e4alup.

3. Amaonuym-oKcaJrar. OIH4)2c2o4, laha aoryycy, aMMoHr{yM Bo oKcaJrar
TYPUIYCYHYH ilWY Bi- I4IIO AT BAC2OAVETYHTYCYHY OMONO X(oTI,IPUP:

Ba2* + CzO'o- -+ BaCzO+J

t{eryHry HCI so HNO: -.qo, eJroqo Ao ruqrFp45rrAa, rarbr CH3COOH -aa
horur onyp.

4. Harpnynr-hua@ocQar. NazFlPOa Ba2* Irro HCI, HNq no CItTCOOH -
Ua horu oJraH aF BaHPO4 qeKyHrycyHy oMoJro r(orrrpfip:

Ba2*+HpOi- -+BaHpoaJ

- Oxop peaxcnja rarraBlurop na ja NtIaOH Hrurup:lKtrr rr.ra arapburc4 FpOu,
POo' -a rleBpluop Bo opm Ay3 r{sKop:

rro;- + oFf + Po;- +Hro

ZBi* +2PO1- + Ba(pOa)2J

Ey uerprrynyn rypuynapa oras suc6mra BaHPO+-aa orryFy Kr.MlrAr.rp.

5. A.noryn poHr{JrorrMocl,l pearcnjacu. Eapryr"lyH yryr{y A}Birapbr, MocBtroH,
BaCl2, Ba(NO3)2 Bo c. poHKcH3 anoBy captu,arrul-jarrbrrr poHKa 6ojajup.

!
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S 38. Sl. uorf,,'rapbrrsrH peaKcrrjruapbr

l' cyn$ar rypurycy so heJur orau cyaeauap ryprryrrapAa rrpaKrrrK,
olapar harn olrrlaj* -* SrSOa uexyrrrycyHy oMoJro KorHplrpflop. SrCO3 _rru
SrSOa-a nuc6orou a: harur oJrMacbr Harr,rqocuHlo BaSO+ _Aun 6up*, orrp-
crpoHcr{yru cyaQar xap,6ouar.a acaH rreBpr4rup.

. L l{urrc cyix aa}n prpycy Kr.rncr,rH caso4.2H2o aojuy, qrny rrroluryry Sfl r.rno
SrSOa vexprrycrpry (6panm) oMarro Kanrpr4p. Ey ouyrua *;^ 

"N*;rpKH, 
xr.rrcqrr q6a

:au@ lnru orMircbrHa 6axyajapar, onyu haru orua hacu,,.r e,37-fi;), Srsoa-rm harul
omaa hacunuruoa Q,Z.|.U\ *ryj* roAop qoxAyp Eyrra Ko,g A; SOr, ,;;;;;
rirrburbnbr c-asoa-rnr aojr"ryl Motrrryryrua^ slSOa+m r,"r, qJ.-u to-r**, rujuroraHu
KeqMoK yv1,u ru@jvr eaap. JIarum SOf- raonnapuHbrH nilburrrbr hop harua qox a3orIAyDHqaH, peaxcujanrm Hs,tuocrtrIAo KyJut4 MrrrAapAa rreKy*ry Ap.l*r, :"i*" 6rrproAop xe3JIo4'IKIB a3 l'flnAap SrSoa 6ynarrnlcu (ll(par rcJr"ryu r'ratuynyn ewrarroxaruoof oMaro Kam'Ip. A{ohnylyr rr,BuDrpr,unlacbi 6)rr"*r#oNra,ro KarrMacrmu
qp'ouroqryrpup. rlyrxu 6apry, cyl@nlu harul-orura hacnm (l,l.l0r) 

"*;"*cyr@rrm hamonua hacrumraon u: oruyry yryn 6apupr o)*rro"i;r" cyjy una arraoirapar BaSO4 6vlamr;snnr **u nr*pap. .[waru.r, OSO. llr," p.*l,ii:"-i?il;
roJlnu.r yryr jzuu+n BaI ajprrruplrgau *rpu 

=16r. eprna 6uroo.r. rhrpryM-trqryotoo0ar. NqHpoo sf] u1o ,yp.lr,rp* hanrr orrau (oqtyroroAaH cr4pKo rlprrycyua) ar crpoHcuyu_lrzapo{oc@r diyrrycy1ry oMarp Kourp.p:

Sr'?.+freOf- + SrHpO+J

4. Annrorulyvr-oxcarrar. OIFI4)2C2O4 Sl. uro Mr,rHepiln TypuryJrapAa,
rbr3AbrpAbrrAa r4co rarbr cr4pKo rlpurycyHga haJur OJIAH SrCzO+ IuaKII4IrIo aFqeKYIilY OMOJTo Ksrr,rprrp

Sr2*+Crgl- -+S,62oa

5' sf* na Baz* AaMqbr peaxcr'rjacrr r{Jra HarprrJmr-trxx.BoHar Na2c6o6 nnare'jmu'l cysxou Karbt::-Illqa crpoHcrla{ Ay3yHyH Hejrqarr ruah,rynynaan 6rap 4au,rujeprouulrpH6 y:epauo Harplryi!( poarurouaiuiu cyry Lrohrynyrgau 6up A,Mdbr oraBoe&lJl/,1,p. By aauan Kar6r?Aa crpoHcrryN{ pollr.r3oHar SrCoOo rreKyprycyHyH r6rpMbr3br_rDHyp noKocH aJrbrHbrp. rloxana 6up 4auuH A/plrrarrrAbrpbrJMbrrrr HCI lrrroHcJrarAbIrAa, rreKynTy herul olgyryrqan JroKa r{rr.rp.
Po&rsoHar -.,_u] ejHy.no 6apr ryvr_po4u3oHarbrH (BaC6O6) ErpMbr3br_roHypIIOKYHTYCYHY OMAJIO KUII{P&IJIIHIAH 6YHY CTPOHCHYM-POAI,I3OHATAAH ACA}UIbIUIA
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@puougupnror yqyH HCI ro'cupnH.qau qoKYHTY ryptlI 6aplryu-poau3oHara

qeBplllapoK uehpaju-rupMbl3bl paHK anblp.^ 
Piaxcraja II-no I-auanmat rpyn KarlroHnapbluun (6arura rpyfl KarHoHIIap

oJrMaM:ulblgbrpl h*ur"urrrrn ,ur ,tpu*ut luta S2* na Ba2* -y Kocpu ro'jllH erMoK

Y"yt'3[*X"'ffi'; 
3orriu]r ]BopHHo aHarrc oryHaH nejrpar r,,rehnyruas 6np

IaMqbr -jylryp Bo pory3oHar ruohnyrryHyr 6np.uauvsrcu HJIo l.Icra.&Irbp. Janamt oJlapar

houus xarsrcutH Foplmo 6up.Uaruurl [nIItoHaI r'rchnyny rojynyp Ba PHKJIop tuyrajuco

e&rn,p. Oxap orurap ejuu onapc4 Ba2* so Sl. -y, heu ftrpu laohnyUa jox4rp. Oxep

r6rpMbl3bl-roHyp JrelKo allblHapcq ouy 6up ,uaMql6l 0,5 n^HCl rrlotuylry IIIIo HcIIaIEIplap.

JlaraunH poHr(cH3IIoIrIMu", bu'--y, onMa.ubBbIHbI no Sl' -yH oIIryFyIry xecropp. O^xop

JraKo rbrsrpbpca (1pnar .rohpajsi onlpca), Bal uurnapax eroap. Eerra harraa Sfl-yl
olMzrcbrHbr r"ryojjaH erMoK \^{yH a[rilrbr,rflKbr joxnaua*u aflapblpfiap. Karsl:su 3ofl€lrbl

r,rahryn ,.uru lo&afprnbp Bo JIoKoHIIH MopKoMHo 6I'rp mrtluu aHarut o[yual{ uohnyt

roj*yp By :auaH Baz* poAuroHar 60 peaxcujaja xrapr'loju6, 
_BaCrO4 

III6KIMIIA.

qeKor{oK,&rp, raKuH CrpoHcr4yr\4-xpoMar 6ejyx hann orrMa ra6unaiionaHo ManHK

qnyFyllAaH poArcoHar IUIo peaKcHJaJa KHPr{oK&rp'

Tapr qexuoHgH iutbtHAbIIbIHa I,IHaHMar 1nlYH laxo 6up .qo KzCrOl 1,1.1.ro

r.rcJra,(bublp, coHpa l{co jeHugou poArcoHaT vohlyrry ruo uuUIoAI4IIHp. S1-

HIlTrrpaK eAupca, JIoKo ulcaH I-blpMll3blMTbu-roHyp pOHXA 6_OjaHrrp, O oJIMaAbIrAa

uco Hapr,rH'dbl peHK uutblHblp (r"ryrajuco YrrYH KaI6I3 Y3opHHo 6up larurvu peaKelml{H

aJraBo eAlrItMocLtHJIoH aJIbIHaH JIoKoHHH poHKn).

6. Alru<poxpllcraJurocKorrrrK peaxcuja. Bup .qaMr,IbI aHzuIH3 oJIyHaH

crpoHfl{yrvl Ay3yrryH uahrryny oruja uryuocr4 Y3opLIHAo D,pyjaHa KHMH

6yxaplarrrArrpburlrp. lypy ransrr 6up Aauuu Zo/a-ttu Cu(NO3)2 r'robrynyuaa horut

"a*rp 
no jeHugau rypyjaHau ruuu 6ytrapnarxAbrpbrJrbrp. cojyrgaH coHpa 2 AaN,llilnt

0,05 li CH3COOH uohrryrry orlaBo eAurlr{p Bo ailbIHMbIuI uroQQa$ uohrryna KNO2-

Hr.rH Kpr{cranbl Aaxtan ep4ttvtp. Eup ueuo AortzroloH coHpa (Aal'lururu aou$

rbpA6rpAbrrAa laha res) roHapaapAa KITaII4K xejyr"lryn-jauru Yqrar HarppIrI{H -

KzSCu(NOz)6 xy6uroruruu Kpl'{crannapbl arlblHblp.

lypynaruva caphoggu l:10000-Aup Ba2* no Ca2* norurapu jau6uI ,.HKJIH
KpHCTaJInap Bepl4p. Onnaplm Qopr'la,rapn c:rpoHclr${ AysyIIyH KpHcraJUIapbHbIH

SopruacuHgau @pmenuPloP.
7. A.noryu poHKnoHMacH peaxcujacu' Crpoucnyvlyn yry'Iy ,4&rapbl

poHKcI{3 aJIoBy xapalcrep iul-rblpMbl3bl poHl(o 6ojajrtp.
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S39. Ca2* uorurapbrHbnr peaxcujanapu

1' Anancnryruoncrurzr NH4> czo+ - ca2* mo Mr.rHepa[ r]pflga,apAa har,r onan,cr,rpKo rlipu),cyfua uca harn onrr,rajan aF Karrcr4yM_OK.a[ur.reryr.rycyny aMarro K'rr{pfip:

Ca2t +CrOl- + CaCzo+J

' 
CaT -W 6y MyhyM aoc@H pearcrjacsm a B** sa Sl* NI{4)D CzO+ nrrooxuap qerqHTynop oMoJro KorHpAr{Krropr,rHAor{, MaHe on}pJrap.
2' herur omn cynQarnaP (So+L uoruraprr) jarp6rs'ranc,y*ryH uac6srourarbr AJnraprr uohrrynynlrAaH aF CaSOa vexyrrrycyHy qoK4l?\pllop:

Ct* + SOi- --+ CaSoaJ

9ecyrry (NFIalSOcrn Ko\4rrreKc .4a NII4) tC{SOr}l ar.rano KilrprqiaryroH lprnorryp. Kunc cyjyxarolyrr,rryuplr uoturynynro 6ylannr ffi(&r;;;rr; ftrrr) 
",

3. Kanrvrrr-herca,rauoeeppar (II) K+lfe(Cbi **r""yll^ urrn4p.Kbrruro ca2* -yn roJun oJr)iHMacbrHa HMKaH Bep'p, eroqo AO 6y xaruonnapu ajrpnp.Peaxo.rja 6ero recensyp e4rnup:

Ci* +2I.fH; + [Fe(CIrf6]{ + Ca{NH4)rFe(GDul J

Peaxcuja*r flflf.1f lTJ.y * * 
?Tyn,, 

6yqr:p-u rapb.rrbrrbr HrrrTnparGrr4rrd anapbprrap Orry jepruro jernpr,ror yvyH r Z-apmiri ;"d"*rrarr uotuyryr
ltsop,mo AaMr6r-Aa[,r!6t NFI+cl sa NtI4oH r'rot'ryniraprr aJraBo eAru,p, or*rpr*rp'*roxMlrHoH 6upa60p ho'ryqe aojuyl &tF{cN)br nrohrryry *" ,J*revvp. cuprerypruycyrfla harur orn'rajan aF Kprdcr-aru,K otNririrrqcl,,Dbr ,;,.rr.r.y qeKlp. Ey ouypearcujaga ruuloA^ro:^alvo4oHr.{y^{ tu.apoxciru**o olau (N}Ia)CO3 HrrrurpaKbr HrrooMarro xano 6unoH Srce -mH @pnrorurapnaojo r.nrxau ,aprnp.-"--'

Elaz* uon5myr I'arbrrrbrmr xrasajor reAop onapca, hel.ffiaur.*r KaBe(CN)6] nrreqoKynry nepe 6rurop. Eyra xepo Ao Ba2* rrrxrupaKbr wrc 6y p*.";il;, 'c#+';
ro'junu yErn ro16r,rr erMoK lasru 4ejul.

4' Harp'ryrrr-hugpooocsar. Nurrrpq D/puynapra, o qyMroroH cr{pKorypurycyHAa horn olau ar caHpoa rreKyHrycyHy oMarro Ksn4pnp:

Caz* +ril,Oi- -+ CaHpoaJ
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5. lAra<porpNcrarurocKollHK peaxcuja' Oruja uryurocu Y3apI'IHo 6np Aau'mt

Karrcnry gyry *uhryrry jeplouuapruNp no 6up AaMrIbI 2 u HzSOa uohnyrry ula

rd'cr{p eiu,ulap; .qaMubIHbIH KoHapbIHAa raJMa eMana KaroHo xuura jyuxyl 
9ry9;

,urrlHpur"rp, flypyna[n'ra caphoggll 1:25000 -A]Ip' Ey peaxcuja rulo a'[arort ba

;;Tt;';;;tp*"arro cu'* -y ro'jnH crMaK MYtttKYH orryp' 6ene *'r' 6apuyvr

," *pon"rynyn fynQar 6llpnoumolapr'r xllwrr Kpl'IcraJuap ,IIKJIIIHAa qeKgYK-

napHHAoH, KHIIcI{H xapaKTep upn KptlcraulrtapblH}l aczur @pnreHA}Ipl{oK ollyp'
' 

6, Aloryn puriurur**i peaxcr'rjacr'l' Karcnp'rytl yqylry Ay-llarpbl poHKcu3

aloBy KOpn l{'{tll-rblpMbl3bl poHKa 60jaj rtp'

s,t0. II s0 I rpyfi KaII{OHJIapbI rapbIIIIbrFbIHhlH aIIiUIH3II

A6yhyr"r pea*eHrnopr,rH Il rpyn K:ItuorulapblHa ta'cu1lffiltH llaTlrr{ocu '{olpalt lGna

BepHrrMr,r[wp. \torpanAoH t 
"pyraYiv 

*,," ll rpyfi KT',IoyapbIHr'IH xapd0uaraapu

@@rrapg, oKcaJrar Bo ^.,]rfr-upo, clga :ouS trarln 
^oeylrt 

ap' Xpoual

6uprounranep*uou janusn Bui,O* * 
-SC,O, 

:ouQ hann ruryp; CaCrO+ jaxuu tnnn

onyp. Cyrr+at 6nprouluanop'nuln tnnn oIIMacbI Ba, Sr,Ca ct'Ipilcbl \tpo apfl'Ip'

tr
r{orual 9

AF qEKY}ITY

C-uCOr_-
t)aCO3

Cat{POr
AF

CaSO)c

AF /IITV

aF qeI(Y H:tY

),lFe(CN)olL1#-

Karuotui

ilF

Ba
PeareHuop

aF qoKYrrry

SrCO3
aI'YOKYH',IY

BaCO3
(NH4)zCO3

srCo3
a[ qoKYHTY

BaC03
aF qsKYu'ry

NaaCOr Ba K2CO3

BaHPOT
aF qe(YHry

NazHPOr

SrSOa
aI'r.loKy}Iry

al
STHPOa

BaSOr
aF geKYHlY

HzSOqeo harut onan cYirQauaP

CpCOo
aHH qeKMYp

,rF qoKY.frry

BaSOa

aHl{ t{oKYp

aF qoKYHlY

CaSOa

SrCzOaBaCl2Oa

SrCrO
capbr t{oKYH'lY

BaC()a
capbr tloKYtl'lY-

KzCrOr

BaCrO+I(2Cr2O7+CH3COONa eo ja

_**

KopDuq[-
fbrpMbl3bl

capbr-JaubulAlouyu poHKIloHMacR

t'| I

KOPIllfl r lH-iblPMbl3bl



ojpeHraar',um peaxcujzurapa ocacJraHapar, II rpyu Karr{oHrrapbr rapbr-rrrbrFbrHbrH 6up Heqo rtayxraau4 aHurJrr{3 ycylrapsmrr rej4 erMoK oJrap,6yrurapaau 6us laha ca.qocHHHH y3opr.rHAo Aujuro.. ' 
'-J)

AgarnsaH KeAlIurrrHLrH,.rocnr.rpun.qoH oJIaBo houqunun aHirJIH3 oMo_lujja*ruuu cxeMr'r (uogral l0) no HoHJrapr,rH ajpsuruacsr Bep,nr4p.

}:lt::t 
jarurts qox Aa Avpy onMaja, 

";'lirr;rrpA; ;;"yp.ba rarbrJrbrrr,r qox ojrAyrAa qeKyHTy oMono xole 6ulop.JalHu:l cxeM yspo uuurojr.r6, un-rrrm KeAraurHHuH yjryH coHoA-nopHHHH jarrr*rruuu'I.A,rrarJro oxyMaMaf, al60mo oJIMa3- By 
""r"y, cohserernpu6 qbrxapbrp,- ajprr_ajpu ouo,a1a,rapil id;;;"'iirrprr,*,o", BoTeXHI,IKaCbI CxeMAO KecTopl,InMorraUur4up. 

-

AHarasaH KeAHlrHHprH Bo cxe'u,Hr4u ja:srltrurbrH,qaH aHauIH3 oJIyHaHo6jexrao II rpyfl Karr.rorurapbr rrJro jauauru, houquur.ru I rpyu Karr.r_OHJIAPbIHbIH AA I,IIIITHPAK CTMOK I,IMKATUIAD-bI HA3OPO :TJIbIHMbIIIIAUP. AUAIU:onyHaH uohryr houquurau qoKyHryAorr rOopurari. T";;;;;ryrau uohrynryprrryrrapAa ho, orau 6uprou,rrarupgon (nof.ureir, i ;.fr Kar,oHrrapbrHr,rHxap6oHauap, oKcaJlarJrap Bo eoc{rarnapbr, MatHe3lryru_huaporcng no c.),eJroqo 4o holl omraajau 6apuytur, crpouclryul Bo KirJrcrryMyn cyleauapbrHAa*u6apor ona 6ulap.
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II no I rpyn KarHoHJrapEr I'apblrubtFr'IHblH aHa:ru3 KcAurrrrr

1. llvtxuu joxnaualap. Aua-xu:, tuoh:ry;rp.au ajpslua HYMyHoJIop Ko-

rypMoKno puIKIl H j oxlau a.rr ap an apNI alra 6 am'naurtp'

1) Mahtrytryn pH-tir,ut IrHAHKarop jrtrur'trt Bo ia yHI'IBepcaJl

HHAIlKarop BacLIToctrJIo ma' juu edun*tacu.^ il NHo. -yH ra3 KaMepacbIHAa roJIaBI4 no Hecnep peaKrl,BllHLH To'cu-

pr,IHAorI myejjau edutt*tacu. JaA.ua caxlaMar 'rla3blM,t'Ip KI4, coHllag'an NHa'

II rpynyrr rpy[ peaKeHrr.r Baclrroculo uoh.;ryna Aax]IJI elu.uAujlltrAoH, Moh-

rynlaH-ajpri*u *ry^lyru KorYpMaKJIo, o, ptpoJII'tI{oAoH ro'-itl, eAIIJIN{aJI[I'qup'

Kocrepnur. oxap 
- 
ruohnylAa Mg'* lIIxrHpaK eAl{pc:o' oHAa

ronaBt{JrapHn r"'""prrleH Mg(OH)2'rex.aoroxAl'lp' Enauo ga topru6uu'ua

foJIoBH olau Hecnep peaKTI'IBlr 6elo ro'cl'lp Kecrpllp' EyugaH oJIilBo' NH4+

ra'jlln erAHKAo hop urr peaKTlIB BacHTocaJIo II rpyn Karl.roHaapblHblH

rap6onatnapo, ,""ynry"y *orru 6u,qap, 6elo ru, roJIoBHJIap (NaOH no

KOH) aAoroH ropxu6nopran,qa NazCO3 ea ja K2CO1 (hana'qar'r CO2-HLI

yAMar uar:uuacurqo) rapbItrrblFbI 
"u^r,uiutp'op' 

NHa'3-yu to'juiruuo 6y

IIEKYHTYIOPI'IH AJIbIHMACbI MAHC OJIMYP.' 3) it zpynyH cynQamtapuLiitu ioxnanwt'uacot 1ar,utrt r{sKYIlrY

oray.rtu iepnua'ier wpunup). 9exyru'yHy ua'nxa:tajrt6' 2-3 AaMtdLl 6ylaunr

laajegou 6aurra cbIIIar uYIlocI'IHo KorYpY,Yp Bo Y3opuH'a 3'4 latucil 2 H

HCI r,,rahnyny oJIaBo eArlnup. Orop uor<yury hanl oJIMa3ca' II rpyfi

Kart{oHJlapbtHt IH cyl$a'rnapbl oJlMacbr uyoj.iaH eilfi lrup'

2. geryntyryi trrrl oJIMacbI, fr-ipyn IiarI{oHJIapr;IHbIH t:ylQar'
JrapbrHbrH alprrmrracrt. I ) CynQtomnap ortyrodwzda KoHyclx'oKI'IJIJII{ cbIHaI

rrrylrroclrHtrH r,rqapucH]HO 12-15'ltitMLILI qaKYHTY I,tJIo 6uprnxgO al{zUIl'I3

orIyHaH r,rahnyn jipnaular'rpll-Ill{p BD IVIYMKYII roAop as ha'{t'tAo 2 H HUI

uohnyny I4JIa tapbllrrgupst6 Bo rbI3ilblpMaua ho;l:r eAI{JIIIp'

Z) Cytultam.,rr$-i**up,ax erili*la. aHar..r3 orIyHaH r,.rol-,rylyH l2'-15

AaMt{btcbl Y3apLIHo +-5 lu"t"ot 2 u I-IzSOq raahny;ry oraBo eI(I4J{I{p so horln

o,,n'aajau ,L^ynry jyjylyp. Cyl$ar rypuycyHyH oJIaBo eAHJlMocHHuH rrKL-(

,u."iu, oupaurp, ti"ii *prOoan ryptrryrrabui t un.o onaH rleKYirrylaplru ti'a-

Mr,rc6tr{brH holl oruacbl KeALtp, A}IKop ropo{la:H r'Ice cylc,par -[IoH/H]r{
oraBo onyHMacbt 6apuyr'r, crpollcllyM Ba rllcMoH I(arcHyMyH cylQa'rnapu'
HbrH raM ,".ru"rrr,o, t5'*rn LlHp. on6o,ro, cyn$arnapbtH ht:ru olau hu'a-

pocyntparnapa qeBpl,uMocplHlrH raptlrblcblHbl anMar yvyH cynt$'ar ryplllcyl{yH

apTblr MLIrIapbIHbI IrO3OpO aIMaf .rIa3bIMAbIp.-'^-'so;t-irr, 
*rrrupu r'aah-nyn11a xr'rcpajor rcrop onAyrAa Ba2* sa Sr2*

raMartt,Jro uexyuryja Kequp, Ca2' *co horrlr.ruro CaSOa -uu xlr6ajoT rcAop

hol,n o,qua"o, ll3lurrloclrHAo rttcMoH rvtah.ltF;la taiblp. Iiyua xopa ra cyn-

$arlap qeKyHrycYHYH aIIaJIlI3t{nAo Ca2' -y ax'tapMaMar /ril oJlap''
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3. Cynsarnap qeKyHrycynyH raArlrr[. Eapuylvr, crpoHclrw BoK:IrIclIWyH cyl@arnaprrnu uohlyla KetrupMoK yrryH, oBBoluo Na2CO3-znro'cupnH4eu ourapri yjryH xapOoHarnapa qeBr.rpMoK Jra3brMAbrp. EyuynYqYH rreKyHtyuy rajnap cy hauauuHaa (iairug orip-*", nir, 
"u"*a ne jatr)rraga rajuaruaru) 20 aana.*r AojMyu-N a2co3 

"Lh"t;i-""o Baxrarrr'rpbrJaxIrIrI rapbllrr/{brpMaura Gup Heqo Aorurro 6r:aupripnap. geryuryHy
ceurpuSyra e4u6, ceurpueyraru rynnpjnp, 

^.ro^rq;yHy'i"rroun Na2CO,ueh.nyny uno uuulojupaop. 
- 
Ey ouanlljj arst 2_3 .uo$o roxpap erAr.rK,qoHcoHpa, qoKyHry Aorur (2 aoeo) rajHap .qncrarrJro e4uluHur cy r,rrro jyjylypBo rbr3AbrpMafia 3-5 AaMvbr 2 H GH3COOH rvrohnylv"ou rru- eAr{nup..(oMr jyjynr"raurru co6o6u SOa2- _y ,r,*uprru. yryroyf Oxop 6y,EAHJIMO3CO' ONOU 

I:TII"Y CUPKO,TYP',YCY HJIO HIIIJIAHIUIOH 3AMAH KATIIOH-napblH 6up hllccocu jeuuaoH 
iVreurrun rroKrrr.rHAo vero 6uroplop.Oxop vexyHryHyH CH3COOH_I. hu* orru"u, 

"u, 

-^"rrrpco, 
hoanoJrMaMbrrrr seKyHry (Basoa -uH 6up hraccoca) cenrpra$yra eA,nr.rp Bo ryJr-JIaHbrp, 6ero Kn, jyxapulla reja oaysau uopar,rrro u-"tryru MyrJror uyojjou

H#:t 
Ba'* xeqo.tal(Alrp *r, oy au ony, ro,jlruu yryr'ru"u"uno xr.reajor

BaSOa-uu BaCO3-a .qaha ral{ .rr

ff "1?l-**;*[g3up'a",u",,,JoJiIuu:ffi 
ruIi'i'"il"1,""?;,1;

6ffi;;*;##ii_L;H;"ff""i"n"1,1,Xi"ffi tr","#Xrry;f.il:Hil*;anapMar oJIBepI{un[,qHp, opuruo HorI,Iqocr{HAo ilJIbIHMbrIu ..^HdI,r,,,
HtIopacHHAO cy oJIaH cbrHar uvue6rd;.A;i-uu "'"y ;;;",;;;' 

" ; JLi' Hr,., HlXLiXlff 10,, ffi , JffSYuo HapbrH ro3a rreBpr{nMarrr orrcyH, 6ysy (uotryrain l!*rrprEy.a eAu6,JWarJra ajrrprrrrlau coHpa) u-u.url-u xecropua^aj i *nuu roAnrr eAnpnop.Ceurpa$yrrrll.,.l:1^-re Sr2* _yH orrMacbrnrr 7_9_vy 6eruose rejleaurauja Kvtwt4, joxlajupaap.

....^,,^5""t0,r. o1:l^1"1!nryou II rpynyH hancu cyrearsr orrr\racbrHbrHMYoJJ.H eAr{rrMocr.r rara6 onyHMypca, 6nai oy 
""nrp;'efi;;u ajprrva jox,ouy 6-,,rsr 6eluoilo zrrrrrHMrrrrr jinry, ulo 6upaour4upu6, roAu{r erMoKonBepl{uurnAnp.

4' rI rpyn KarlroHJrapbrHbrH Hrrrrr{paK erMocrr'HH jox.nanrraruacrr.cenrpu$yrar (6ax: G_2) nu lu "yr6uriup ,.rrpar err,.rojoi urx rr,rohayryuaHarrr{3r.rHo 6aumauas4aH oBBorr, ouaa ti .pyn iu"ro;;;;;;r"r" orrMacbrHbrtrlyejjeu erMoK na36rMAbrp. o*urufu,, I,urHpaK erMacHHH joxrauarBepIrnMHLx tuohlyl4a,cyleauu uexyHryrop oJrAyrAa Aa Jra3brM.{6rp, rryHKr4K,rJrcHyM HoHnaprr uohlyaAa ona 6ulop.'
Joxraua BeDHJrMHrrr ruohnynyu 'hauurcsr ura 4ejnr, oHyH ajpsrvahuccecu ,ru unuprrrManybrp. me'nlyryn 2 AaMq,ctrHbrH y3op,Ho roJroBHpearcuja €urbrHaHa xuuu 2 n NfLOfi uohnyay oJraBo 

"orrrp, y:apuuo 1
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AaMrdbr NH4CI MohJryJIy, 2-3 AaMrdbr (NtL)zCO: rraehnyly rexy6,
rbrsAbrpbrJrbrp. 9exyuryuyn oMoJIo KoJIMocH II rpyfi KarrroHJrapbrHbrH
r,urrrr.rpax ergujutur xocrpup. Eelo haua coHpaKbr reArurarbr 5-.{H
6eruoAoru Kr{Mr.r arapbrpJrap. Oxep II ryyr joxAypca, oHAa uehaylga I
rpyfl Karr,roHJrapbr S25-ao jasu4qum KrrMIa roAn{r eAnnrrp.

5. II rpyn KarHoHJrapbrHErH I rpyn KarHoHaJrpbrHAaH ajpunnacnr.
hop ulejaeH oBBoJr II rpyu KaruoHnapblnu I rpyn Karllonnapbrngan ajrrpuar
Jra3brMAblp, 6elo ru, Ca2*, Sr2* Bo Ba2* I rpyny*r aHaJrH3HH.qo uurIIoAI.rJIoH

6e'an peaxeHrnop ula (uocoloH, Na2HPOa, NaHCaHaO6 na c.) rreKyHTynop

oMaJro KorHpr4pnop.
Vuunepcal rrHAr,rKarop no ja $euonSraleun Karbr3br ule joxlauaua

(o, ,r.Jr-rbrpMrr3br 4ejur, .rohpaju poHKo 6ojaHuanrrgrrp) auaau3 oJryHaH

r'aoh.nylyH peaxcujacuurt pH=9-a qarAbrpbrpnap. Eyrryn yvyn uohnynga
6up Heuo .qaMr{br 2 H NHnOH no NHaCI rrloh.ryn.uapuHAaH oJraBa egu6 pH-
uu ta'jaH eAr.rpnop. Orop pH<9 oJrapca, 6up reaop NH4OI-I oJraBo eAunup.
Oxep pH>9 orapca, onaa NlIrCl na ja HCI onaso eAr.raup. Jlagrn'a olan
r'lyhuru japar,qrrrlaH coHpa, uehnyl rbr3AbrpbrJrbrp Bo y3opr.{no 8-10 AaMr{br
(NFI4)2CO3 r'tohnyny oJIaBo eALInup. Clmar tuytlroclrHllH r.rqapucuHu jaxuru
rapbrruAbrpbr6 ra ony 1-2 lornro cy hauanauHAa rbr3Abrpu6, uexyuryuy
cenrpuQyra e.qupnop, oHy uoh.nyl.qau ajrrpr.aa,IlaH, raM soKMoHrr lqauuu
(NH4)2CO3 r*lehnyly onaBo erMoKJIo joxlajupnap.

II rpyfl KarnoHJrapbrHbrH raM qeKMocr{ oirAo eAunAr.rKAoH coHpa,
qeKyHryHy uohlylgau ajuprrp na 6np goQo rajuap cy Hrre jyjyplap. SrSOr
ra BaCO3 qeKyHrycyHy 6-,ln 6onAo ocacoH roArur eAr,rpnop: rapxlr6lrnqo I
rpyn KarLIoHrapbr (NFII)zCO:-un aprblFbl Bo aMMoHHyMyH 6arura 6up-
norrrMoJropu onaH ceHTpu$yrarur S27-le jasrm.quru Kr.rMu rorrt,tr eAr{pnop.

6. II rpyn KaruonnapbrHbrH xapdouaraapbr rroKyHrycynylr hann
eAI{JIMocu. BaCOg, SrCO: ro CaCO3-gaH n6apor qeKyHryuy rrr3.q,brpMarna

8-10 taM.{rr 2 s CH3COOH r,rohnynynaa holl e,qupaep. Oxop rvrohnyn
tauQ 6ynaHrbrJrbr oJrapca, o, ceHrpu$yra eAHJrHp Ba qeKyHry rynJraHbrp,
raKur rau uoQQaS ceHrpr.rQyrar 6arura cbrHar rrryuocuHo Kerrupmnp Bo
7-.{u 6oHA y3po raAu,rr eAuJrr,rp.

7. Ba?' -uyn re'juH eAHJrMocu ne ajpuJrMacbr. Eysyn yryu 6up
AaMqbr ruohryna hop 6upunlou 6up AaMqrbr oJrMar-qa CH3COOH ue K2Cr2O7
uohlynaapu oJraBo eAr.rJrup. BaCrOa-un capbr r{eKyHrycy Ba2* -HyH
onAyryHy r(ocropHp.

Oxop Ba2* re'juu erlrnMHruco, r'tahlylyu haurrcusrru y3opr,rHo
CH3COOH oJraBo erMoKJro pH 4-5-a var4srpurirp, 6yH.uau coHpa Hco
qoKyHry y3op[rHAoKH uaje uapuurdbr-capbr poHK anaH KHMr.r AaMr{br-AaMqEr
K2Cr2O7 oJraBo eAr{Jrrrp. poHxrrH oMoJro KoJrMocH Cr2O7-uyn uohly.nga
aprblFbrHbr Kecropr,rp xw, 6y .qa Ba2*-uyH raM qoKMocr.rHo cy6yrAyp. l-2
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AOTUIE TbI3AbIPAbITJIAH COHPA BACTOA I]SKYHTYCY CCUTPUQYTA EAHJIMOKJIO
ajprmrtp Bo ryJIJraHbIJIbrp.

A\ohnylga sr2* -HyH oly6-ornrauacr,rHAaH acbrJrbr oJrapar,
ceurpu$yrar ruyxronuQ ql? roArnr eltrlvp. Oxop Sr2* oJrapca,
ceurpHSyrarbrH aHzurr43a 8-10-uy 6erlrogorH KlrMu afiapbrnbrp. oxap Sr2*
oJrMa3ca, aHarlr3 11-qu 6ervo y3po a[apbrnbrp.

8. Sr2* Blr Cr2* 
""*gypyrnnn"rr. 

hop ruejaou oBBoJr Ba2*_xy
qE^KAYPMOK T{YH ONABO CAIIIIM'IIX o3YHYH KOCKHH POHKI,I HNO COHPAAAH
Sr2*-yu ro'jurruHga qarrrHJruK TepoAo 6uloH xanuyr'r-6r*porururg
aprbrrbrHAaH a3aA onMar Jra3brMAbrp. EyHyu yuyu r,aohlyla roJroBr.r peaxcuja
(pH<10) zIJIbIHaHa ruuu Na2COl Aysy o.rraBa e\vlrrp Bo cbrHar urygrocu 2-3
AOn rts cy halraurrHAa rur3Abrpburbrp. conpa Hco rroKMyrrr oJraH Srco: so
caCo: qoKyHrynopu cenrpa$yra eAHrrMaKlo ajprurup, jyjyryp Bo auraFbrAa
reja elruunju KuMtr, roArr{r eAunr{p. Xpouauap Bo Na2CO3_Hu
aprbr['brH4aH^ u6apor onaH cenrpu$yrar ro.rr]r n e.qr{JrMr.rp.

9. Sr2* ra,juHu Bo ajpunlracrr. SrCO: ro CaCO3-4ou ll6apor
rroKyHry 4-6 4auurr 2 H cH3cooH uohrynyu,qa horr eAr4nr.rp Bo oxop
r'rohlyly raM uoQQaS orrMa3ca, qoKyHry (6ylauru) Ceurpusyra
eArrJrMoKJro ajprrnrrp Bo ryJrnaHr,Utttp. 7-2 AaMrirbr ceurplrsyrar yaopuuo-2-3
AaMr,rbr uojuyur caso+ vohny.rry oJraBo egra6 cy hanauunAa rbr3AbrpbtpJrap.
Ey r"ryaaoraoH coHpa SrSoa-uu ar 6yraHrucbrHbrr{ oMoJro KoJrMocra si2*-yu
onAyryHy Kecropltp. Eylaum oJrNraAbtrAa onaBo oJrapar 10 au..
rbr3Abrpbrnblp no ja,rHrr: 6yH.uau coHpa Sr'--yu oJrMaMacbr harna Horu,,ro
r{bIxapLUIr,Ip. Oxop CaSOa-uu ra'cuprasAoH 6y:laHru aHH oJra
6t 

-;"^;;:; 
r", 

"I:porrMaAr,rFbrHbr 
Kocropr.rp. Eero harA" t:Bi-;f"jll'"ll;

IlrocoJloclr holl egull,toMl,Iur ranblp.
Oxap Sr2* orapca, oHy rraahlynyu hauucunAau (NH4)2SO4

r'.rohryryuyH aprbrrbrr{br (8-10 aarrrqu) ra 6up .qau.,ru NtI4oH olano eauo,
10-15 Aor^ rbr3AbrpMarJla rreKnypyplop. Ey 3aMaH Sr2., SrSOa uoKJrHHAo
rreKyp, ca2* cyl$ar aco xrasajor-roaap 6ejyx homrorua hacuruHe MajrHK
onAyFyrrAaH, ocacoH ruohryn4a rirJrbrp. hou.ruuuH 6yna (NHa)2Soa ula
caSo-uu KoMrrJreKc 6upraruuocuuuH oMoJro KoJIMocr,r Ao ro'cup
KecropHp.

Ceurpr.rQyra erMoKrro rroKyHryHy ajtrprr6 jyayraan coHpa Sr2- yvyn
joxnaua peaxcujacu anapMar orap. ceurpusyrar l0-.1y 6erue y3po roArnr
eAHar4p.

Kecrapuur. gexynryla s12n-yu orMacbrHbr :rnoByH 6ojauuacu
PEATCNJACSI I4JIA TOCAI,II ETMOK YIIYH, qEKYHTYHY hOP TUCJAEH OBBOJI A3
MI'IrAap casoa rapbrrrrbrrbrHAaH uKr.r loQa (NHa)rSoo uehryny HJro
rbr3.qbrpMarna Be fapbrrrrAbrpMarna jyjy6 ajr,rpupnap. conpa Srso+_rr
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HarpHyM Kap6oHar Mohnyny uro rbl3AbIpMaruIa SrCO3-a TIeBpLUII'rp,

MohrynAaH ajbrplblrAaH coHpa jyjylyp so 7-2 [aMriIbI HCI uohnynyura holn
eAr.rnup. Alnuuuru SrClz uohlyny anoByH poHxnoHMacra peaxcujacblHAa

TaArlrr e;ivltlp. Anonyu aJr-rbrpMbr3br porIKI,I Sa'*-y, onAyryHy Kecropup.
Eyuyu oBo3IIHAo SrCOr qoKYHrYcYHy heuuuHus CH:COOH-Aa holn eIpl6,
Naohrylyu 6erp .uaMlIbIcLI Lrra Sr2' yqYH MI{KpoKpMcrzuIJIocKonrrK
peaxcujanst anapMar oJlap.

10. Ca2*-yu ro'juu e,[HJIMacH. SrSO+ ajprtngurnaH coHpa ceHrpl,r-

Qyrara 4-5 AaN.rqH (NH4)2C2O4 uohnyly aJIaBo eAHJIHp Bo rbl3Ablpbutup. Ar
caczoq qeKyrrrycYHYH irrrblHMacbl, ca2* -yH onAyryHy KecTpI,Ip.

Joxrauar yqyH qeKyHry ceHrpu$yra eAHrHp sa 2 u HCI nehnynyuyu
MyMKyH roAop as hoqr'{HHAo IIToJIJI eAHnI,Ip. A;lstutr,tslur r*lohlynyn 6Np .uar*r-
qrbrcblHAa Ca2'-y:H HzSOa HJIo MI4KpoKpHcTaJIJIocKo[IrK peaxcnjacst

arrapbrJrbrp. Ey pearcrajagau ucttt$aAo eAopoK, Caz* -y aAoron Ba2* so Sr2*

-yH Hrrrrr.IpaKbl Hna re'juH erAI,IKAa KHIcHH CaSO+'2HzO KpncraJlnapbl r{ox

xapaKrep $opuaja ManI4K oJIAyFyHAaH, BaSOa Bo SrSOa-blu oMoJIo

xorupauju qox KLITIuK Kprlcr:rnnaplaH Qapmouup.- 
Cf*-yu K+[Fe(CN)o] ure peaxcujacuun tor6nr er.qI.IKAo Sr2* -yu uru-

rr,rpaKbr MaHe onMaAbIrbIHAaH crpoHCIIyMy ajrrpr'lar"lar Aa oJlap. Ka[Fe(CN)6]

ra'cupuH.qoH iurbluMbIIrI tIoKyHryHyH CHICOOH-ga holn oJIMacbtHbI

joxlanar Jra3brMAblp, orc halAa Cu'" -y acaHJIbIrJIa "BaxrblHgaH oBBo["
ro'juH erMoK orap. Ba2" uoHJIapbIHbIH rarbIJItII'rr xuQajor roAop oJlapca,

rrine(cN)u] prna qeKyHry Bepo 6urop. Baz* ulrrrlrpaK er.ut'IKAo 6y
pearcujaurt Ca2* -y ro'jtlu erMaK yuyn r.lcruQaAo erMoK onMa3'

Aluur*lsrur ruah-nynyu 6up Aaruvrtcbl HJIo Ca2* y'lyu Mt'IKpoKpt'Icr.uI-

JrocKonHK pearcr.rja arapblJlblp. Kutcus CaSOq'2HzO xapaKrep Kpl'Icran-

JrapblHbrH oMoJIo KaJIMocH Ca2* iloltlapblHblH onAyFyHy Kocroplrp.

z\4.ahnyrryH ajpurla HyMyHaJropuuAa II rpyn KarHoHJrapbIHbIH uyejjou
eArrJrMacu (xacplr uerol)

KaruoulapblH aHzTJIT.I3HHLIH clrcreMaruK KeAI.I[rrI [pocecl,IHgo II rpyu
Karr.roHJrapbrH uyajjon hHccocu nro 6HrI,lp. 6y, uyxroau$ co6o6.uop.uau

ola 6rurap. Onsora, III rpyn KaruoHnapbtHbr oHyH rpyn peaKeuru (NHa)2S

uno NHqOH r{rrrrr{paKbrHAa qoKAyp.qyxao II rpyr KaruoHnapbl xap6oHauap
ruaKnHHAo vexo 6uleplap, 6eno xu,6y peaKeHrJlopuH ropru6uHAo aAoroH

hasaAaH COz-ur,r yA.qyrnapblHgau (NHa)2CO3 rapuurblrbl orla 6unop. Vxua-
ollrcH, S2--HUH hasaunH oKcI.rKeHH heca6rtua SO32-, S2O32- re SOa2- ruun
oKcHAJrorrrMacr.r Horl,rr{ocuHAo Ba2* Bo Sr2* haM.{uHLIH vexynryje Kerlo
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6nnap. Harrajar, III rpy,yn yqB.neHrn, hu4porcug 6npleurrraolopr.r Hno6uplurle I.l rpyn Karr4ouJrapbr ro[ra vero 6raloplop.
.{eja.nouloplt }ro3apo aJrapar, aHaJrr.r3HH crrcTeMaTI,rK xe.quruus.qo IIrpyr KargoHJrapbr (NHa)2CC)3-uH ro'capuH.qeu xap6ouar rreKyHryrapfi

IIIOKJIHIIAO qEKMO3CO, iI ryY., KATI'OHJIAP'IH'I 6AUTTTAUP','{,;T,,Y'AUN
ajpu'la HyMyHoJrop KerypMoKJrO axrapMar na:,r,rAup. Ey :auau auraFr,rAaKbr
MeTO.[HKzHlrr rOr6Ur eTMoK onap.
' 1. citz*-ya ra'juu 

"Ar,r*u"r. 2 4arnr,,u a*ar*3 oJryHaH uohryla
6yraurrmu r{eKyHry r'uo 6up jepao (exop o, napca) I lau.lu + s Hrsoo
r'aohnyly sa 3 Aav.{rr eruJr (no ja 6 ,qaproiu rrlerlln)-"nrfry oJraBo eAgnr,rp
(CaSOa-uu ]hol-no,ryuacrrHbr arrraFbr ciurMar y.ryH). CaSba_gH qeKMocHH[r
c1p'auou4lr-plr.lox yuyH, cbrHar mymoclrHalr Ar.rBapbrHr,r ,,Frlo vy6yrna
cyprypnop. 3-5 lorararaH coHpa ceurprasyra erMoKJro ,u, ,"**":o*"*.rlriip
Bo r{oKyHTy ajptuup. 9eryury 6up Heqo ,uorure 3-5 AaMqbr cy uJror{afixaflaH'rp, 6y ealrau caSo+ -brH qox hrccocn horrn onyp. horu o,uajau
raJrbrr ceHrpusyra eAr{nr{p, 6rzp Aan.lu ceurpnQyrar oru.ia iryruoc, y3.pHHAo
6yxaplaurgupblnblp Bo MHKpocKon alrbrHAa KoHapJIapAa oMoJro KoJrMr,Ilr
rajr'.raja uyuahu.rlo arapbutbrp. Ci, ouyrAa KnncHH CaSO+.2HzO 1rjyHujueraplt, aAoroH Aocro txoKJILIHAo rorrJraHMb[lr Kpr4cranJrapbr iurbrHbrp.

2. Baz* so Sr2* r*,ryxronu$ ionnapna ro'jnu oJryHa 6urop. r) Anarua
onyHaH lroh-nylgaH 15-20 aaM.r' xerypy6, HCI-yH 

'","rp, nlo v rpyr Ka-ryoHJraprr .reKrypyryp. Ajp'nArrrAau coHpa irrrbrHMbrrr 
""nrpr$y.aruH2SO4 OJ]ABO E.{HNI,IP. EY SAUAU BASOA, SrSOq NO PbSOA ITICMOH IIEKYP

(6apuyr'r, crpoHctryM, rypFyrrryH Bo r,rcMoH KaJrcr{WyH cyl$ar 6upnorurrnl._
Jropu rrnK uohlyrAa ora 6ulop, orrga 6y qoKyHryHy aruarirai xecropu,rguju
KHMrr To.qrnf erMoK :ra:ulrgup).

Tau r{eKMoHHH iuIIrIHMacbIHa LIHaHAbITAaH coHpa, qeKyHTy
ceurp,syra erMoKrro ajpulrrp, jyjyayp Bo 10-15 AaMr{br 6 H NaOHuohlyny Hno rbr3AbrpbrJrbrp. Ey aauaH n.nyu6ur Na2pbo2 oMaJro KorrrpoH
PbSO4 qoKyHryAoH ajpulrrp. hol,roluaja, .-ur. 

""nrpr6y.u eAr.rJrr{p Bo
iyjylyp, 6apuyr'r Bo 

:rp^olr,ryr'ryu cynsarJrapbrHbr *upoonaraupa qeBr.rprrp,
6y sauan urJrbrHMbrru BaCO: na Srco: 

"e*ynryrupl,r, 
houqunun cacoz 3-5

AaMqtbI 2_r 
r."rplu r-ryp',ycy rrlohly,ryuqa tro,rn earzirr,p Ba aAH MeroAJra

ManJryn tla- Bo Sr- -Ha Kepa roArnr egr{n2p (uagrol I l).
2) O^xep mx uohrryrua cyl$ar lroHy onapca, oHAa Ba2*, Sln, pb} no

rurcMoH ca^ vexynryAo cyrsauiap rxoKJrrrHno oJrardar. Bero hula 6npun,u
Hen60ra 2 u HzSO+ oraBo erMoKJro rreKMoMHr.rr Ba2* no pbz*-yn cyl@rnaprmrrri* .{eKAy?ypnop (Ca2*,xa0ajor roAop raohnynaq ranauarprp). Beloflacre,
rroKyHryAa ejHu sauanga v rpynyn *,opr.r4r, ao Ba2*, Sr2*, pb2*-y1 cynrparnaprr
onaqlarAblp' By uexyHrynyn rzu aHiuIH3H l-V rpyn KarrrorurapbrHbrH rapbrrrrbrFbrHbrH
aHirJlH3IrHr,lH cr,tcreMarr.rK KelluntrlH.uo ja:ruurrm,aup.
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\Iolnan 10
cxeMU.

a

IInoI AHAJII{3

1. Hnxrau joxnaua: a) uohrynga pH-rtrtu re'juuu;6) NH-ttH arIKaP

eAHJIMocLI; n) II rPYn KaruoHJlapbtHt tH cYlQaln apblHLIH IIUI',TI'IPaK

ETMOCHHHH bI

CeHrpuQYrar 5a: lv{5'; ,(,
(NH+)zC0r -bIH ap'rblrl'r Bo

aMMoHpIyMyH 6aurra
Gnplarumolopu, I IPYII

K,aTlIoHAapbIHbIH
arrarH3I,IHAo jasr;n.4rtu'I
KI,I I\4 II H I.IIJIOHI,{NUI).

geryury 9a: SrSOa, YqYII JoxraMa

a

gexyury 2a: BaSO+, SrSOa, (

3. Na2CO3-btH ra'cupllugoa cy.lQauta-
pblrl qeBp}{nMocl'1, JyJynMacbl'
bHTCOOH-Ao hala e.quauour. rlAah-

nyn 6.6-rc KocToPHJIMlIu YcYn uro

CaSO+)

6up.roruAnprutlt_P
Ba2*, Sr2* na Ca'naJpblqIa

HJIOiUIbIHAH uohlyn
araBO oJrapJ

17

HexyHryuys HCI-la holn eAultr{ocrl Bo Ja

4. ll rpYn KaruoHJIaPbIH)bIH

NH4OH sa NFIaCI I-{IIrrHPaKbI Hno

ptl=9 ongyrAa O{FIa)zCO'3 -bIH

To' cHPu ulo jo xlanr'IJrMalcbl'

2
c MACbITo'c

Maclbl.

II rpyn Ka'rHotuIrlPblHbIH

lI no I rPYu

, HzSC)l)
Cenrpu$yrar
xart,lclnlaptt (

2a:
HCI

I,IH

i)
Mhohalt bICbIHAAIIA\o5 hrynyu

IItulTOH crlpHHrJlapI4pcaKe

t{exyury 5a: RaCO3,

SrCO3, CaCO:.
6.CH:COOH-aa hrann eruo-

tu. 7.18t* -yrr ra'-ilm erut-
MocI{ Bo oaYH Cl-[rCOONa

rlrrrrr.{paKbl ruro (PFI=S on-

IS/ua) KzCrzOt ra'crtp,lH-

.[an ajpsunuacu.

Ceulpusyrar 7a: Si, Ca2-

8. Sr2' Ba Ca'' -YH

Na2COj -LIH i.IprblFbI ltJlo

l0

9exynry 7a:

BaCrO+ raArur
eAranMLIp.

H AacooaC ct{98a: COKq SrCOr OrYltrY
S12-cTAETMOJII,Ihalr CaSO+ !rpuna
4

bIHBO SOoCTMOJI}Ia[I oHy ),(NFIoKap
apt'r,tfbrurtU rO' u plno aJbI

CeurJrl.rcPYrar [ia: K2'

NauCOr'roArut'eAI'TJIMHP'
Cerrrprudryr"ar 9a: Ca2* so

(NHa)zSO+ -bIIr aPrbII'bI

10. Ca2* -Yu (Nl{+);rCzOr

T'"1'cllpH TIJIO a[i.Kap

eArIJIMaclt HCI-,qa honn

erMoJrlt, Ca2* jox lsrtaa
Mit-r,(bIacbl aIIzrKc

CrO+,

peaKCHJacbl alrapMaJIbI
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V OOCHJI

III TPYII KATI,IOHJIAPbI
HO3OPI OCACJIAP

S 41. CyleHArrapHH rreKAypyJrMocu

I na II aHirJrr,rrr.rK rpyrr Karr.roHJrap[,rHbrH cynsualopr,rHurr cyAa jaxrurr
horr oruarapbrHAaH tpopur, oJrapar, III, tv * V .pyn Karr.roHJrapbrHbrH
cyrsun lroHnapbr ro' cupuugoH oMoJro Kor,p.{prKnup, 

^6ipru-Monop 
[paK-

rr'rKr4 oJrapar cyAa horl oluyp. voArol 2-go oeprarMr- iurrorJrapbrH roc-uusarrr 6y Qopro ocacranumrrrAbrp. .[euollr, aHarrr{3r,rH cr,rcreMar,K KeAr.r-
rrrHHAo III no IV auarurnx ryynnap cyrQz4 r.{oHJrapbrHbru ro'cnpun.qoH I roII rpyuaau ajprrnrrplap. Jlaxuu 

"ynqlra 
HoHy aruarbrlaKbr roHJrrrK y3po Ar.rc_

cocuacuja eAoH qox :oSu hr.r4poxeu-cy,r$a,4 rypuycyHyH H2S aHuouy4yp:

urs ?=H- + HS' ; HS- ?2 g- * sz

rr* H2S :or.rQ ryprrly ouyFyHAaH, uohly,rga o.nau 52- ,loHJrapbr, oH.qaKbrH r4oHnapbr HJro 6upleruopox, HS- Bo guccocuaclrja olynuajau H2S
MONEKYNYHY AMOJIO KOTHPIIP. EYUYU HOTHI{OCUHAO 52- HOHJIAPbIH6IH
rarbrJrbrFbr H* HoHJIapbrHbrH rarbrJrbrrbrHraH ryBBorJrr.r AopoqroAo, jo,ur,r
uohrylyn pH-4au ac'rJrbrAbrp. H2S-rau hop uru uophoroqoKr{ }roHJraurMa
CA6UTU TOHNI,IKNAPI,IH.qOH 6Y TATbIJIbITJIAP APACbIHAAKbI OJIAIOHI,I
MYoJJ oHnou,qr{pMoK onap :

r, [H+][HS- IKn,. =ffi=8,9'lo-'' PKu,s =7,05

HI
+ 2-l ls l

IHS_ ]
= 1,3'10-13 pK"r- = 12,89

hap uxl.l roulr.rjuH ajprr-ajpsr ha2gropaHu 6up_6rapHHo B)ipcar Bo
KocprnH cyp'er Bo Maxpord [HS-]-a lrxrr,rcap ercoK, anapbrr:

lH" l'[s'-
= l,2.lO-20 (1)

Krr_

Kurslyry*r;
[HrS]

180



ls,-l = 
12f q +df (z)

(2) rounuju Kocropr.rp rr.r, [S2-] rarbul[,rFbl nohlylgaxu H* rar'lrtl,t-
H6rH KBaApar KoKY I,Iro aKc lryHacn6arqup. Iiela rn, pH sahl'lA raAop a3aJI-

AbrrAa, naha Aorpycy, H* td losa aprAbrrAa, 52- ratsllst*t 100 .Ua$o

a3aJIap.
52- ra'rctlurut, Ff ra'rbIJII'lrbI ra hplpr:reU-cylQlr1rtt C- 6all-rlaHruttl

rarbrJrr,rrbr apacbIHAaKbI acbIJIbIJIbIr coh.71-lo Qopruyn (5) u1to rejA eAul-

MTIIXIHP

I2-
ls C

. [H. ] [H. ]'
I I ..- -l-''K"r-'Kn,rK,,r-

Ba Ja

ro2-r----5^Il'tct---lJ'- 
[g'l' *Kn,r[H'l+Kn, -KH,s

,[olajucrr nno 6y oo ja 6aurra cyl$ug 6uplouruocl4Hll]u qeKY6 ra ja
rroKMoMocr.I, erardo Ao oHyII-a3 ro ja ralr tloKMoclt uahnylyu pIl-aan aha-

r"rlrjjornn Aopoqo.qo acbrJrbr onMafibt,ublp. lKocoltou, pFl-qH qox Ia 6ojyx ol-
,uji, rnjrr'roiHnaa, Aaha AoFpycy aa uo ja qox IYBBo'TJIII rypu 'uoh'r'rynlapAa'
janUrra hollonuu hacluprHlls rujUarU qox KHqI{K .JJIaH KaTI{OHnapbII{ cyn-

Srurup, tloKa 6uloplop, 6eno Kl'I, ol{.rlaPbIH t{oKMaca Y'IYFi ryp[l
rvrahnylga olaH 52- r{oHJrapbglblH qox a3 farbrJtbtFlr ru$ajor egnp. "O,rcuno,
uejrpan na ja rolanra ruohnynnapAa HoHHKLI 6y ran{r horul oflaH cVlrbltil'119,

horri vox 6ejyr homolua hacrl'rr4Ho ManHK oJIaHrIap \a qeI(MoJo

6auuajauargLtp. Bypa2lau aj,usru,rtup Kll, 52 HoHJlapbl IIJIo r{t]KrYpMt)

aflapAbrtAa naohlylga pF[-sru rujuarnun roH3LIM e tMaKjta KarI{oHIi'rpLIH

ajprrluacrtHsl jepuno jerupnor olap.
lv aHaluruK rpyfiyH III rpynlaH ajprt.niraacrt Ba AHilIu3l'lI{ C}IC'IeMa'IHK

I(eAu[IHrIAo III rpynyu qeKAYpYJIMocw 6y llprIHcI{lIo ocac'xaHMbILuAbIp'

III no IV aHaluT}rx fpy[ Karr,rorrJlap6urr,ts 64',:M cylsr"l.ulopltHl',ts

ho.lrnolua haculltopllult tlyrajaco eltox:

S

p
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Hr-rc6orog .{ox honr oJraH
cyrQu,llaap ....
Huc6orou as horr oraH
cylQuanop..

III rpyn IV rpyn
hhr,.rns : 2,5 .10'lo hh.u, I 7,g lO'27

hhzns: 2,5.10'22 hhses: 1,6'l1-s2

Bepur*ruru o,qoAJrap,[oH ajAuu onyp KH, IV rpyn Kar,oHJrapbrHbrH
cyrsuglopu III rpyryH cyneu4ropu,e nnc6arun auhu u, homr oJrMa
ra6ralnjjornHo MaJrr.rKAHp Bo 6yna xepe go pH-rru Kr,rarHK rujuoruHgo,jo' uu,qaha, rypru uohlynJrapAa .rero 6ulapnop.

BocQH HorurdoAoH houus rpynnapsiu eilopuullu ajprurrraacu yrryH Bo

::I1-Yll1_ll_ 
ro I rpyn KralroHrrapBmsau ajprrnri""rnAu ioro6 onyHau pH_

brH rHJMorHHr{H Mr.rrAapra heca6lauMacsrHa KeqoK.
hep urejaaH oBBoJr heca6najar xu, IV rpyr KarlroHJrapbrHbrH cylera^-

JTopHHHH TaM r{eKMacu, pH-tru haucut rujuaruu4o oJrAo eAr{nup. EyHyH
yvyu cds-r.rH raM rreKMacr,r yvyu rono6 onyHaH pH-rru rujuouruu raflMar
xuQajor,egop,6ero Kr,r, oKop o, ru$ajar roAop raM qeKMyurce, oula IVrpynyn 6aura cyr$uaaoprr oHAaH aariu-as haaronua ra6unujjarnru ,-r*
oJlAyulaprrHAau, houns pH-la Aaha rau qeKor,roKaop. Or<op r{eKIypMoK
yuyn uehnylAaH ra3 ruoKJrHHAo hsApoxeg-cyleul *""rprrrpco, ou4a H2S_
r{H rarbrJrbrFbr oHyH horu oauacrraa 6opa6op oly6, oiu. .ir.r"parypyHAa
l.l0-r r,,tol/rl ro[rKrrn egup. Oxop (1) roulajrr ror6nr erAlrKAa anaphrr:

tH-l'ts'-l = r,2ro-20 [Hzs]: l,2lo-21

(3) ronnnjanu [H*]-a xepo holl ercoK, anapbrr:

[H*]=
1,2.10-21

(3)

(4)ls'- l

.[raxop ,r-opo$Aou, oBBoJrK[r Kr,rMr,r ruohlyl4a vex4ypylon Cd2*
rarbrJIbIFbIHbI 10'6 z-uon/tt-o KrrMr,I auraFbr canAbrrAa, qsKMO TaM heca6
eArlJrco, ja:uar olap:

2- hh"r, 7 ,g .10-27
=7,9.10-21 z-uou/nls =-=

lcd.l 10-6

[s2-]-Hn aJrbrHMr,ru rajuoruuu (4) rcunujuugo jepuno ja:car, iurapbrr:
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!

[H*] =
'r,2-1,0-"
7ylF =0,39 z-uou/n

Tanu-nunru [H*] rujuoruuo pH-lru arrrarblAaKbt rujuoru yJtyH KaJIHp:

pH: -190,39 = 0,41

Eelalnxle, CdS-yH raM qsKMocH, eroqa Aa IV ryynyH r'IrIaH

KaruoHJlapblsrts haurtcblHblH qeKMocll pH>0,4 I -.uo onAo eAHnIrp'

Eelo ,ru, H2S ulo peaxcuja 3aMaHbr tf uonnaprt ajpul.UgtblHAaH

roApr.rriuro r"rohnylyH pH-rt asalgblFblHAaH, qoKAYpMoHH pH-gH 6np reAop

6ejyx rrajuarunaa 6aurnajslplap, laha lorpYcy pH-O,5-ae, 6y Aa [H+]n'0,3 a-

uou/n-o yjryu xeluP., Eelro- uopar,rTga III rpyfiyH KarHOHJrapbrHbIH halrlrtcst r*lahlynga

rEUrbIp, 6yua nenbern heca6laMaAa I'IHaHMar rtoTlIH aejul'- 
Ztln-utt lrlohayl.qa roxMr{Hr4 rarburbrpbrgu 1.102 z-uon/n-o 6opa6op

ro6yn eAox, Aaha ,o.pycy lZn2*1=1.10'2 r-uoH/n. 1Ff1:0,3 z-uou/n oJIAyrAa,

52- rarrmumr 6opa6op onaP:

ls'-l= +:r*= 1,3'10-20 z-uou / a' (0,3)'

fl,euonu, ZnS-uH HoHnapblHLtH haculn 6elo olauargup:

12n2.11S2-1= 10-21,3'10-20 = 1,3 l0-22

Anunu,ur 1,3.10'22 rujuoru ZnSp honnonua hacrutunAo' 2,5'lO-22 _-

AoH Krrq,Kgup. Eeno KyMaH erMoK oJrap KH, ruoh.nynyn 6ele pH-ga' Zn2*

6ejyx rar,lri* r.ralax oaAyrAa, cuHx-cyrrtpug vexynryjo Keqo 6unop.

Jlarun r.oupy6o,Uo 6y aarmuup, 6eno ru, hn4,poxen-cyn$ug BacI{rocI'I I'IJI6

ZnS-u LreKAypAyKAo:

znz' + Hzs?+ 7n5.,1, + 2H*

uohnynga heuuruo huApoxeu uoHJIapbl ronnal{blp'

H2S-u 1H*1=0,3 e-uon/n onAyrAa IV na III rpyn KarlIoHJIapbI rapblllrbl-

FbrHAaH KeqHprnuKAe 6Ilpuuut'l ner6oAa aons honn onau IV ryyryH cyrll

Supropn ajfulup ,"""run, Flg2*, Cr'*, Pb'*, Bi3* Bo c' Ey If

183



rroHJrapbrHbrH rarbrJrbrfbr Aaha Aa aprbtArua Myuajuar oJryHyp; oxuap
heca6laua Hra heq oJrMa3ca rarbrJrbrrbr l0-t z-uou/n oJraH IV rpy;
KATHOTIJIAPbIHbIH IIKHCHHHH I,IIIITI,IPAKEI I,U]O CT,TUX-CYISN4UN AJPSIM,TACbIHbIH
xe'ruoAujuHr{ r(ocrapMaK qoruH gejul.

III rpyuyH cynQuglopuuuH hauucu (vox holl olaulap) pH 0,5_,qo
ro6pru xu, hugpoxelr-cyl$r.rg Hno r{oKruypnap. or6orro II so I-auanuflrx
ryyrr KarnoHJrapbrHr,rH cyrQr,rrurapv cyha holl onAyPyHAaH rreKMypxop.
Eeloluxlo, pH-0,5 -lo IV aHiulu'rr,rK rpyr r(arr.roHnapbr H2S ro'cr,rprn,u,
III, II na I rpyn KaruouJrapbln4au ajprrla 6ulap,rop.

IV rpyn Ka'r'LroH,rrapbr ajprr,rgur4aH coHpa zrJrbrHMbrrrr ceurpueyrarga
III rpyu KarHolrnapbruun cy:rrpuAlapu qeKAypyilyp. Ey ar,.ranrajjaru pH-rru
haucrr nrjuoruu2lo a[apMarbr heca6,rajar. III q:yn Karr{oHJraprrHu ja H2s
ro'cuprzHgen, ja 4a (NH4)2S ro'clrpHHAoH r{oKIypMoK onap. Eupruuuu halla
heca6lauaHu ejHu ulo IV rpyn KaruoHrapbrHlrH cylr$prgnopuHgH rreKAy_
pyJrMocIrHAo onAyFy KrrMH anapbrpnap. Ja.nHu: 6ypu1a III rpyu Karlrorrna_
pbrHbrH cyl$r.rlnr.r 6HplournolopHHlrH ,4aha acan harl onaHrrurru MnS-lru
(hh=2,5.10r) horr olua hacHrr.ruuu rujuorlrHn Ho3opo anapar arrapMar Jra-
3brMAbrp.

Mn2' -srH l-arblJllrrblHr,tu l0-6 z-uon/n auraFbr AyutMocl4 rrropaIITL.IHAo
III rpyu KarnoHJrapbrHr,rH rroKMocr4rrr.r rar\{ heca6 eglr6, 52- -llu ,rolo6
oIyHaH IaTbIJrbrFbIHbr Ta[blpbrf :

[S'-] = ffi =''t,;?': = 2,5. r0-{

7,2.10-21

--=[s' ]

1.2.10-21

;iir, = 2,2'70-'

z-uou/ tt

e-uou/n

Eypaaau, (4) raurrujuull rar6ur erMoK,ra anapbrr:

[H*.1=

.[eualH, pH : -2,2 l0-e:8,7
Eeroluxlo, III rpyn KarlroHJrapbrHbrH hugpoxeH-cy-uesa uJrH raM

rleKMocu pH-S,7-ao oJrAo eAr.rJrHp.

_ JIaxuH 6yH1aH 6ero HorHqo qbrxaprMar oJrMa3 xu, ropru6HH/ro cop-
6acr rypruy oluajaH uohlylAau hulporieu-cyn$raa xevupr"roxno, III rpyn
KarltoHnapblHbl r{eK.[ypMoK onap. OHcy: aa III tpyu KaTqoHnapr,rHbtH .qy3_
JrapbrHbrH r'lohlytry Typtxyra[IblpbrnNraMbrrxAaH osrror, huApon]rs HOTr,r_
r{ocurrAa rypu peaKcnjaja r,la,rlurAr4pnop. EyHaaH oJIaBo, huapoxeu_cyneua
6up rypruy KHMr,r cyAa horr o,r4yrna pH-rr roxM,r,oH 4-a xuvu aura.br
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czrfibrp Bo tII rpyr KaTuoHirapbIHbIH cyJIq)HAJIopt{Hr,rH qeKyHryJropu

ajprrrgrrrga H* uoHrapu rorlJlaHblp:

Me2* + HzS ?-+MesI + 2H*

EyHa Kopa Ao IV rpyryH cylQunuapuH.uoH Qapmu oJrapar, III
rpynyH cynQilgnoplt aHarILI3 oJIyHaH uohlylAau hprApoxeu-cyn$ul
KeqI,IprAuKAo aAoroH qeKMYpJIop.

.(,eualu, III rpyr KarHoHJlaprrsuH haurtcblHblH H2S r:a'cupnHAaH TzrM

qeKMocLIHH onAo erMoK YqYH, HponuqoAoH ttlohlyla pH-sl npaxrVKI,I oJlapar

ca6ur caxlar'lar (pFD8,7) ra6rulujjorllHo MIIJIHK olau 6ytpep r'rohnyn erMoK
na3brM.qbrp. A.qorou loupy6oae 6ynyH yuyu rar6ur eAHnoH jarHrrs oJrBepuurnlr

pHx9,24 oJraH aMMoHuyM 6y(Fp rapbnublFbr[up (6ax: ,.rolssr 7).
HzS-nu oBo3[IHo III rpyt xarl{oHnapbtHbt rreKAypMoK ytlyH heuurue

aMMoHr.ryM-cyn$q r'rohnyny - (NH4)2S rer6lrr eAIdrILrp xlr, 6y la III rpyryrr
rpyn peaKeHru heca6 eAIIJII.Ip.

II rpyr KarnoHnapbrHbrH ajpnruacrrH.qa oJrAyry KHMH III rpyl
KarHoHJrapErHbr aMMoHHyr"r-cyrQug uro rieKAYpMoK Yr{YH ralo6 onynan pH-
uru rujuoru Mocoloclr r'lyajjoH Aapor{o.q,a holr eAurt'turrr oJr)rp, qyHKH cyny
uahnylAa G.{H+)rS rpaKrHKH oapar raMaM}rJIo hugpolar e4Llp:

NH*o + 52- + H2O a- HS-+ NH4OH

[euo.nu, NfL)zS r'lohryny uahujjor e'tn6apure eKBHBrureHr

aunoujar Ba aMMoHI,IyNt Ay3yHyH NruHS) rapbltxblrbtHAaH u6apergup,
ja'nu (NHq)zCOl r'rohnylyHa oxurap, o3y aMMoHI.lyu 6y$ep rapbllrrbrFbrHbr

(pHx9,24) rorrKrIJI equp. III rpyn KarHoHJIapsttibIH Ho .[opoqolo 6ero pH-
Aa raM qoKMocHHH Ho3apAoH KeqHpoK. pH-uu 6y rujuorHHo yjryu KorroH

H* -uyn rarbrrrblrbl 5,8.1010 z-uox/*a 6opa6epnup. Oxop (NHa)2S-un ruoh-
nyirAaKbr aprbrFrl 0,14\ oJrapca, oHAa 6y Ay3 hugponras Horr,rqocnHAo
npaKrr.rKH onapar raMaMLIno NHaHS-a venpulgujuuaon, [HS'f:0,1 e-uon/n
jasuar orap. [H*] no [HS-]-uu rujruomopr.tuu hulpoxeu-cyl$n4uH Kus -
yqyH onaH raHJurKAo jepHno jascar, :Inapblr:

K - [H.][s'-l- 5,8'10-'o[s2] 
= 1.3.10-r3rrs_ 

[HS_ ] l0_,

6Ypaaan [S'-] = 2,310-5 z'uon/n
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Tau qoKAypMa ryprapAbruaH coHpa, raahlyn4a ralau Mn2* raoH-
JlapbrHbrH rarblJrblFr,rHsl heca6lajar:

[M,2*] = 
gy.,-' = 1': to-'; 

= 1,1.10-5e - uo, / a[s'-] 2,3.70-:

Ee,roJrHKJro, Mn2" npaxrHK, oirapar raM qoKyp. III rpyrr Karr,roHJrapBl-
ur,tu cyl$uAnopHHrrr{ haurrcrrnr,ls ho-nlo,rva hacrlll.rur,tn ruljr'roru Mnb_o
uuc6oron gaha a: o.nAyrnapbrHAaH, oHnap hour.rH pH-aa gaha rau qeKMa-
nr{A}rp. Eelolurlo. III ao IV asa-luruK ryy[ KarHoHnapbrnrru ajpulMacbr,
erorro ao III rpylyH II so I rpynAaH ajpHnvacu, hounrr rpyrr KarHoHnapbr_
Hbrrr oMono r(orr.rplu{Knopu cyrrQnAnop}rH hollorrrra hacuJuapauun rl,rjlro_
TrrHr.rH uyxro:ru@ orMacbrHa acacJraHMb[uAbrp Bo rnrohrylyH pH_nHu
e'ru1aptst raH3HM eAHJrMocu jony uno onAo eAr.rnup.

Ee,.ro qbrxbrp KH, iyxapuga Bepr.rnM_utx oAo.,IJropno 6^p roAop
srd.urtrjjor tryruahll;1o erHnlrp. opaga heca6lauurrtllgurp *rr, MaHfaHr,rH
farblnllfr,IHrt l0-6 e-uoru/n-o KLIMU aujaFbr ciulMar yvyu, io'rrr,r',M;r;]:il';
yrryH na3brM olau pH S,7-qr.rp. Oxop pH 9.24 ottyrta [Mn2!:f O-t e_ttou/n
olap. Ey or{yHna uaah onyHyp xl.r, pH g,7 onglrlla 52- rarrrrrrusuu 2,3.10,5-o 6epa6op onMacbr y,ryu rrrohnylAaxsr HS--urr rarbrJrbrpbr roxMr.rH ott 4 z_
uoH-,-o 60pa60p onMiurbrAbrp. oKop vjryrr orau 6yQep rap[rrxbrrbr onaBo
erMaKJro xycyc,Jra pH-S,7 japagsl:rvasca, FI2S 6ypaxr"rarna 6yny olno erMoK
MyMKyH .qej,rar.rp. hoM.{uHnH y,yH ruyArlor xurpajor t.Aop HrS 6ypu*ru.
Jra3brMAbrp' oxc ha4qa M,S-lrH TaM ueKMOCu oJrAo e4uruojo.,loxa"p. s,
HoHJraprrHr,rH rarrrJrbtrbrHbr 6elo halqa Aaha Aorr{r 6opryl, y3po
heca6ragurga pH-8-4o hr'rrpoxeu-cyneua rraoh-ryl4a 6aru.rrr.da olapar HS-
HOHJrapbr trroKnr.rHAo ofiaqarIr,rp.

S42. Cy"rr$uAJroprrH ryptuyJrapbru ra,cNpuuo uyuacu6aru

III sa IV rpy, Karr'roHnapbruuu cyneaAiropu ryprrryirapa uyxrolueqyp uynacn6o'r 6acnojup,top. Eynyrr aHa-rru3 y.{y; 
- 
Oe.lyr ohouujjarll

BapAbrp.

s32-ao Kecrop,JrMr.rr,Alrp xr.r, hop hancrr 6llp vexyHryHy hall erMoK
yqyH, oHyH uohly:ra BepMurx oJrllyFy iloHJTapAaH 6npr,ruH 6aprourgllpr'rox
Jra3brMAbrp- ,{yuapHu }roHJrapbrrrbrH 6elo 6uplorrgapr.rJrMocrr aAoroH
rypmynapbrH ro'cl,rpll rrJro on/lo eaunaujnHlou hrrapor."n proHnapbr
Ay3napbrH aHuoHJrapbr ulo 6uplouopoK, yjryH aou$, 4aha 4orpycy aa
HoHJrauraH ryprxy oMoJro KoTHpnp.
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Oxap :ou{t rypruy ry3yHyH tpopr"rynylry MeAn ToKJII{HAa' qeKYHTYHY

ho,rn eAou ,ypurynyn $op"ynyny irco HX rIaKflI'{HAo LI+q" ercaK' oHAa

,qy3yH TIoKYHTYCYHYH halnoru'lacsll'A;t KellaH npocecH 6eno cxeM fiJIa

KscropMaK OIIap:
TToKYHTY rrlohnyrl
MeAn 

= 
Me*+An

Hx }? x'+H*= HAn

Peaxcuja HarH..IocHHAo aMaflo l(oJlMl{Lu :orl$ rlvpruy HAn' as AaPo-

r.roAa Ao onca, hop hanAa uohnyla hauns An- auploHylly BepiepaK liorrJlfl-

,ff, ?yryu la 6lapnolrrMocl'r Ho'l'l{qloc,tlAa qeKYHrYHyu honl oJlM&c:l'l Ko-

gHp. EyHa Kopo Aa 6y npocec AeHoplIII;-* 'ut'uiut 
i'o:''nonr'aaja xorupu6

rrbrxapbrp. Ey o :arrlan 6aur repout)KAr{p Ka, [Alr-] aulrouJlapblHb'IH rarbIJIbI-

Esr ejnu 3aMaHAa uru roulujH T'o'tt'll'tH erMlIIr oJIcyH:

[vte-][an-1 : 1th1i4",1,, (1)

ttIX4Ll = K,*n e)
II{An]

(1) reuujuugaH [An-] rutjuaruHu ro'.iuu eAu6' Q) roulrijrffrgo

,ra yojj au 4oj nruux.nltKAoH co Hpa j eplr uo j a:car, allapblr:

rH 
-_LU"rl" 

(3)[Me.][An-]=:--K,,on

PeaxcltjauuH lIoH reHlujun4ol{ KopYH}p KI{'

MeAn + H' Z+ i\4e* + HAn

I uol MeAn qoKYHTYHYH uahlyna KeuiMaclr' uohnynga 1 r-rtou Nt"e*

Bo I uol HAn -r,ln oMaJro KoJrMocri rr.no ttyruajllo'r ojlyrlyp )Ievt111,

qoKyrrryHyH rypuryAa holn olltac uust ('uotL/a- na) P Hira fiuap'o erLri)K' J'a3a

6ulopur

P,= [Mc'] =. 1HAn1

(3) r'ounujtIHAoH arblHap:
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lH.lhhP_ MeAn
(4)KHAn.

Eeloluxle, as haJ.J, oJtaH dJlnapbrH tteayHmynopuHur mypwy-napda hann onrfiacu: a) qeKy,m-ynyi norrtonna'hiiunu trc zadap6ojyx otapca; 6) aJuano rcanJwuut soue myputyHr, HAn uorunatarracadumu u'a eadap x,uquK otapca; o1 nahiynd; itri- ,"mb.nuab, Hoeadap qox daha doapycy, uahtynyn prr-nwru-zoinomu'na zedap KuquKonapcg 6up o zadop da flejyrc 
-onauizdtrp

By rauynayjFyHnyr qarllu ho.ll,r olau Ay3rapbrH, o r{yMroAoH cyltpat_napbrH hauucr,rua .rer6ur eAr4rro 6rarop. e""p 
- 
rii Bo IV rpyrKarrroHJrap'ruuH cyler,rAnopr{Ho ejuu ra*rnbr.a MUrrrK ejuu rypul y ;;;ro'c,p erM,ru oJrcar' oHAa pearcuja rr,rohcyay ejHr.r :ouQ r{oHJrarrraH6uproruua (HzS) 

,?lunura"rp; Ho3opAaH xeuupqujurrau: cyrearuroprHuyxrerus oJrMacbr januue oHJrapbrH hemr orua hicu"naopuuuu uyxrolusoJrMacbr fiao Hsah eA,Jrr,rp. Eero xr,r, IV rpyu *urro"ripuruuH cyleua_JroplrHr'rH hora olu_a hacurnopu III rpyn Kar,oHJrapbrurm cyaQlrArropr.rH,,rHhoalolraa hacrul.uopprnAou oruty..ra Kr,rqr.rKA,p; r(e3JroMaK onap KW,6upuuvurop raQajar roAop rypuynapAa ag horn^orar{ar. hu"r."run ro III?pyn Kam uoHtapwHb,H cyneudtapu dypynaurd;p; r;;;; mypwynapda(HC! e? H'zso) jaxwu 
-hinn oiyp, no*un IV zpyn Kamuo,tapbt^b,HcynQudtapu uco ouaapda npo*i'u*u onapae iunr. onrnrp. rv rpynKarr'roHJrapbrHbrH cyaQr,.qnapu ehrnuar KH, ruohryna orgy.nu u, '6il

I'IoHJrapbr nepAnubpuHraH-_ Aaha AOFpycy rdy3H Mr{rAap cyr+ug hornoJIAyrAa, qox a3 Mr{rAap H2S olrolo r(oJroH KrrMH ,apu:r"r. japaHup.Oxcpruo, holl onua tracullopll 
"yru3r"u 

onyHaH Aapor{oAo 6ejyx onau IIIrpyrr Karr,roHnapbrHbrH cyaeugnopr.rHo KoJrAr,rK,qo, H2S-uH aMoJro KoJrMarpocecu AaBaM e.[up, 6ero xrr, ryprry xneajor ;";", 
"roriua, 

qeKyHryHyHhauucu 
'u'u',,u^ hena olyp ffia neuqr,rHuH H2S-un ra3 ruoKJrr.rHAoajpruuacu Aa KeMoKnrx 

"arp).'heca6naua 6y usahuu Ay3KyH onAyFyHyTaMaMI,TJIO TOCALT| eAl.rp.
h aApox"u-cynsug rypuycyHyH r,ro'na[rMacbr nr.{JrJraau xergujnugoncylQr'ranop r'r H ryp uryi upau''hur,' o* u"i* o, n hec a6n asu acrl

Oxc- npocl" orun 
"yrerarrup 

,yp.fropoa horur orrapKoH ,j ;"ffillr:rtff uouraprr r'uo 
-6upno.""*, 

nlrirr* nr{JrJrorr xapaKrep aau*rj,p;oBBOrqo H* uoHrapuur*r 6uprorrMocHHAOH HS- oruolo aurrp Ba rHcMoHHoHrra[rMaMbrrrr HzS MoneKynyHa venpulr"roja 6a'uraj,p. o*up oMoJro
5ulyr," hop uxu pearcuja uohcynyuy nu.upu ancar (gaha Aonpycy, HS- no
Psl' oHAa ryprrryJrapAa cyasnarepus hellonnracbrsrr heca6raArrr^a
repAYH"IY AopordoAoH ToHJTHK ZUrbrHMErr[ onyp Krr, 6yuyn 4a harrH xu6ajer
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roAop qarHHAHp. JIaruH, aKop qoKYHTYHYH haln olua hacslu KUqHKAlIpca

Ba yjryH typ-ynyri- (,-n'n rul'"rurT Kz-jo suc6oras xu$ajor ratrop

6ojyraypca (HzS-ua onAyry xuurr), oH'q-a cohs erMaAoII ro6yl eruaK orap

Ku, H*-HIIH aprblrbl ,'it"pu*' ralo HS HoHJIapbIHbln hamrtcst ttp"t::::'

onapar raM&MHJIo HzS-o qeBplulllp, 4aha aorPYcy' peaxcuj a l,1.Kvt JYKIY

KaTI,IOHnap ufia auraFbIAaKbI KHMU KeAt',lp:

MeS + 2f l';--)Me" ll2S

Eelaehrut,tanaKepocyl$ugnHhonlortuacuHbla[IIatl:6I]IaKbI.IaHJII,IK
y:pa heca6JlaMar oJIaP:

H.1[S'' ]
lHrSl

H zS (yr)

_ [H.l'[_s'-_]
[HrS] KH25(yt)

6ypaaa KHrs(y") : KrtrsKrs. = 1'2 1o-?o

S2--agnorUap6IHbIH faTbIJIbltLItIbIH Me2* KaTI'IC'IIJIapl'l l'IJIa OIlatOCl'

aruaFbIAaKbI ToHJII'IK Y3pAAI'Ip:

[Me'z'][H2sl 
: hh6a"3

EyraunurgoH[Sz-]-uuro'jnHeru6sooHyHarblHMt;tutrl"ilrotunra(5)
roulujuu4a jepraHo ja:car, aJrapblrj

K

a

[M.'" ][HrSl =
|'H.]'? hh

Knrrlr',
(6)

a

MeS+ZH'I2ve2n+HzS

AuraruAaxnt peaxcujaHr'lu taulltj l{H''loH KepYHYro Kn'

MeS + 2H- <-"=Me2* + HzS

-),

189



,r. ^^Yjt 
rlelryHrycyHyH hop 6up ruorexynyuy hal-u erMoK yvyu 2 r r{oHn capQ erMoK ,a3brMA6rp 

_ 
(aaha Aorpycy, HCI ruruu Z uot ryBBorJrHTypuy); horlomaa I e-uou Me2* ro r uot H2s -rau oMoJro KoJrMocr.r rrJro

Illt leuolu, holl eAou rypruyHyH r{JrK rarbrJrr,rrbrHbr C ulo KecropcoK,
Ja3Mar oJrap:

p: JMe2*l : [HzS] ; tH.l : c _2p

[M"'*], [H2S] no [H*] rr.rjuarnapuHn (6) raunxjaHso jepuua jascar,
irJrapbrr:

P' = (C -2p)'= +l&q-
Kn rr(*)

Toruujuu hop uxlr huccecuu2loH KBaApar KeK zurcar ro rounuju p_jaxepo holl ercoK, Tafiapbrr:

hhv"s

K,r,rr,,

!u,r-2

C

K
2+ H,S

hr..

C

D_t-

MOXpoTdHHU

Kursr^ + I

Conpa 6y roulujuH caF rapoSango AypaH Kocpr.rH cyp'or Bo
' hhr",
Ku.srr*r

' ' -o ooJICOK, irflapblr:

P- (7)

(7) rounujusAou 6eno uoruuojo KorrMoK onap.l. Oxop hhNag5-r,rH KH2S(r")_j; uuc6oras .rj*ur, 6ejyx olapca (IIIrpyu KarrroHnaprr cyneu4nepHur.rH oKcopujjarunio orl.qy+ xnuu), ou.qaKeK zurr'rH,rla oJraH xouujjar xuvax4r.rp. b"r" halaa''cyr6ra* tu,oJlMacbr peaxcnjacrlHuu roulujruo yjryu, 
"*r"yi, rHjuoruue

JaxrtHJraurbrp, jo, Hn Cl2_Nap.
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voAnor l}-llou KopyHyp xH, (7) TorrlujuuHu ToXMHHII oJIMacbIHa

6axrrlajapar, heca6lauaHbIH Horuuacu socQIl oJlapar ravpy6euuu oAoAiloprl

rirra raMaMHno yjryngyp. goAtor 12-Aa cyltbrlArlopuH HCI-Aa honl o.llrlacrt,

horlrI o-nua haculuuuH u'Ijt'lorunNn ro'cupuHt; jaxuru uaah e,uup'

oxop cyntpuAun hoJu.r oJrMacLrHr,rH heca6lanuacblHbl rypluyHyH 6atII-

JraHFbIq rarblnblrblHa ocacoH gejul, rapa3nblr haluu,Ua }f rarsutltpblHa oca-

cos heca6laMblt[ oJlcar, ouga P-nuu rujltoru yuyn A.K.Ea6ro rcpoQI'IHAoH
qblxapbulMblur aUraFbIAaKbI TOHJIHK anbl Hap:

hh,*,"#.#:) (8)

a

p=

@opr,.ryly rrbrxapapKou 52- uoullapbrHbrH H* uoHlapbl HJI. 6upnour-

M OCH IIpOCeCH III'IH nI4JIJIOI',I XapaKTepu HO3OpO anbIHM blul,qblp'

IarrH 6y ronllt AO honr olvajau rHjMornHr,r xusajor roAop AarI.Ir

u:ah eAo 6r.grvup, 6elIo xr,r, 6ypaaa HoHJIapbrH aKrr.rBnnK oMcanJlapbl HO3OpO

aJrbr HMaMbIlxAblp.

r{eAnon 11

OrL n HCI ruehlyrryuga 6o'sr cy-uQuglepnu honnonMacbl

[(7) toHrlrjlrHo Kepo heca6laHuuurlup]

t,0,263

0,83

9 10-2

l0'6

,

a

geryurynop "ro,laI.[blfr{a", Aaha AOFpyCy aua uohnylAa caxJIaHbIJI-

Ar,rtAa, aAoroH oHnapblH hOnl oltuacu asarlslp. ocacoH 6y urr'r co6o6lo

l9l

horronua hacull.t P

r'ro.rr/.n-aa horlonuartrtH MaJ(cHMyru

MYMKYH o.nrrracu (C/2

MnS (ol poHru) 2,5.10-r0
2,5.10-r3

5. I 0-2

5 l0-2

100,0
100,0

MnS (launr) 5.10-tt 4.9.r02 9't,8

FeS 1,6.10-24 1,2.10"3 2,3

ZnS" 2,5-1022 1,14'10'2 _--
4,6.r0'2

1,, 1

ZnSo 3,2.10-'e

Nis" 2.l0-26 1.3 l0'4

J 7.10'2

4,1 10-1

NiS, 4.10'21

CoS" 2.10-2s

CoSs 7,9.t0'2l 7.10-5

CdS 2,5.10'21 4,6. l0'5

PbS 6,310-36 2.3.10'e

CuS.p

Cvr&nuron



H3ah oJryHa 6Hrop: a) ro,,lal.qurua qoKyHryJropHH huApauaruuacu 4aju_
rrrl,1,p, 6y ao holl o.rrMaHbrH a3iurMacbrHa co6o6 oryp; 6) ,"*yrrffi
raJrAbrrAa. roApr.rrtrno 6arura, :ou{ holl oJraH MoA}r sikacujaja ,.;up;;;
(uocolou, NiScr, NiSy, coS-cr, coSB qeBp,nr4pnop Ba c. 6ax: ue2lror l2).

,fluxop roposlau 6e':aH cylsu,urep KoMrrJreKc r,roHJrap oMoJro
xorupgujuH4ou oHJrapbrH harr onMiurapbrHbrH jyxcolr'racu rrlyruahraao
e4],1,n],lp. A^,ocoros, HCI-ns xlr+ajar roAop rarbrJrbrFbrHla cds ,"*ynry"yhbll orapar, xu{rajor raAop AaBaMnr,r [cdcl4],- KoM[JreKc HoHy oMoJro
KarHpI{p.

Eelo har"uap H'HHKr.r jalusrs Ha3opAoH xeuupAnjNlr,3 Kar,oHJrapbrH
cyl$u,uropu yr{yH, hoM.ruur,rH 6aurra as holr oluu 

"iexrponr.rrJropAo Aouyurahzgo eAunrdp. S32-uo KscrapuJrMulu.uup KU, MarHe3r,ryMyH
(hh=6'10t0), MaHraHbrH (hh=4,5.10rr), uxuniureHrJrn AoMr.rpr.rH (hh=1.ig-is;
hugpoxcllg,raptl Bo c. aMMor{ilyM Ay3napbrHAa acaH horr orqrplap xra, 6y .qaoH' uouyuyn :o,e ocac NIJaoH-a 6uplouruocr.r nurrn""rr4o oMono
Konup. ejnu 3aMaHAa F-e(OH)r (hh=3,2.19-,*;, 6yHa 6ousop hom oruahacullopu qox KHqIK oJraH i]nyMuHr.ryM Bo *po, hugpoKcuAtropr,r Kr{Mrr
aMMoHr.rW IIy3JraprrHAa. ho.u onMypJrap. EyHgau icrueaao ^ 

"a"pu.a*a'rvr3vrH KeAr{rur,rHAo tII rpyu K,rr,roHJrapbrulr uxu japurrrrpyra o"ryprup-
Jlaxuu, aMMoHHyM Ay3JrapBrHbrH oBo3rrHo rruapox""nnLpo nop'rraucu

6lrp rypruy nra ro'cup ercoK, ou,qa holl oJ,rMa acaH xeAor{oK, 6elo xu,
peaxcuja Horr.rr{oc,HAo H20 aMono KonHp x^, 6y aa NHaOH_a suc60rsu
Aaha as rtoHraurbrp.

A\yxronu$ horre,Ilu,urrop cy,rtprlgnopo Myxralras .,lyp ro,cl.tp Kec_
rop,p. Eero xr, IV rpynyH cylQunnra 6uprouruorup, Act-au horr tnr,ayp,
rraKHH HNO3 Hno rbr3AbrpAbrrAa 52 0xcra/IlorugujuuqaH acau holl oryp:

92-+ HNo: + gH* + sJ + 2Not + 4H2o

Ey peaxcujaHbrH ocacuuu cyleuA HoHyHyH oKcnAJrorJrMo flpocecu
IOTXKT.IJI eAI,Ip:

s2--2ea+ s

Ey peaxcujaHbrH Tapa3lur ca6urpr a[rarbrAaKbr xrluu jaaturup:

K' =l[
[s'-]

Jlarus [S], aaha roFpycy cop6acr KyKypryH rarbrJrbr.br, oHyn 4ojruryrurr.rehryryHga ca6ur ror*lujjorlup. EypaaaH :
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ls'-l tsl
K,

K

?

a

a

[S2-]_uu mjr,aeru K-nus rnjuoruua 6opa6ep oJlAyrAa, rapa3nblr oJlAo

"grrrp. 
Eyrro ,."pu Ao S2--uu oKclIAJIoIuMocH eJIo raTbIJIbIIAa KeAHp KH,

harurHs rarblJlbrrAa 52- raoHlapblHblH ff uoHlapu 6upleuruocu uyruahulo

orryHMyp. Aeuolu, IV rpyryH cylQuptepuHnu HCI Bo HNO3-a onaH

,ui"rpriupr"rn r"rahujjaru- eno peaxcuja.napslu rapa3rlblr ca6uuopuur'rn

$opru LrJIa r'ryajjeruerunp KH, oHJlapblH Hor,I{oc1aHAo t*'Iahlyngau 32-

ajpunrurtur oJIcYH.

3oradp hia-rr oJIaH cynapuAnu 6r'lplourvorpuH ho'nn orMacbl Y'{YH

6aurra oKcHlutoruAr,rpHr'rpUlopAoH Aa IlcruQaUo erMoK onap. Eelo xu, HCI-

Aa hall olruajau NiS, no cosp r"roAHsuracuja-napu hulpoxeH-IIepoKcLIAI'IH

iu'"rp, ,re liurru son$ cupxo ryplxycyH,[a 6elo acau hala olyp:

NiSJ + H2o2 + 2CH3COOH -> Ni2* + 2CH3COO'+ SJ + ZH2O

S43. I(ollolrA cucreMJrap

rlexAypnra npocecH rrox Te3-Te3 KoJInoHA tuOhlyllapUH oMoJIO KoJI-

MOCU r.rJro qoruHJrgr.rrHp. EyHyH HorlIrdocHHAO OMOJIa KAJIMI'III qOtus honn

olaH yjryH Ma,rrAoHr.r 
^(rr.raiorou, III rpyn Karl,IoHnaPbrunu cynQllAnopll)

rrratuylrgiH ua ceurpu$yra erMaKno, Ha Ao cY3MoKJIo aJblpMar MYMKYH

oJIMyp.
Eyna Kepo Ao. KorInoI{A uohlynnapuH aMoJIa KaJIMocHHLH rapurblcbl-

Hr,r zrflMaf YIIYH Ba Ja oHyH naprtaraHMacbl YqYH (oxop 6y halst alAo et-

;;";il"fiaypco) Lrry x"ctopMoK Ea3bIM Konup' KoffiouA uehryuapun
Ba oHnapHH aHZIJIHTHK Xr,Ir'rja yvyll uyhyt'',t xaccoJlopl'IHw la4a caflar'

Oxop Ma.qAoHHH rlr.r,x-hlacca.iHxlopH hop haucu 6rap 6aura Ma,UAo

,r"pr"rrja najlanap ca,. d ucnepc c uc m e M oMorlo \uI"!: giyn xblpAirrlaH-

r',rsrur hucco,or*ruprnu ducnepc fraza, MaA,IaHI{H jajHngurut uyhuro uco

iurnrp, uykum aejr,tnr'rp. Aucnpec .cl'IcreMnop, 
hop- . ruej'tan oBBaJI

Aucnpec AapordocuHo, lui,u lorpycy' htlcceuurrtepuu 6ejyxlyjyno xepo

6rp-Orpr"aun Qoprrenr'rp. By 3aIvIaH huccauur'nop Ho raAap KI'IqI{K

oJrapca, AHcrepcl{a luponucn go .6up o raAoP 6ej-yr heca6 eAUlnp na

oKcgHo. Orop Ancnp." 6urunttu huccoquKnopll 100 nr',t-lan 6ejyxgypco'

OVn" V:.y, KoJIoH AHcnpec cHcreMJlapao, hucce"luxlop 6opx halua

orlAyrAa, cycneusuJa te ia'acunaan, uaje,oflAyrra uco .emyncuia 
aMaHbIp'

6i;;"";rrja MlrcaJr onapar Hrropucr,tH.(o 6ynanur rrar huccoqr.rKropu onaH
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cyjy, eMyncujaja uc9 uqopucuHAo acbrJrbr hanAa aF AaM\rbrnapbl oJraH cyAy
KecropMoK o.nap. hnccar{uKropHHxH onqycy 100 nu-aou 1 uu-o ruuu
oJraH ;{ucflpec c}rcreMJrapa teotmoud ,ualmynnap Bo ja zonrap,
huccaqrrxrapuHuH 6ejyxrryjy 1 su-Aos KHTTHK oJraH cucreMjropo hazuiu
nahnynnap ro ja ca4o,lo onapar ruohlyruap AejHrHp.

heruru uohlyllap.ua aracnpecuja hllcco,,ruxlepu ho.ul oJraH
MaAAoHHH ajprr-ajprr MoJreKynJrapbrHAaH no ja [roHJrapbrH.qaH u6aporgup.
Onnap o roAap KHqr.rKAHprop Ktr, oHnapbr Mr.rKpocKorr zrJrrbrHAa KepMox
MyMKyH gejun. Kesro 6axArlrAa horuru ri.rohlyllap ejuu qruHcnHAup.

OrcnHo, Ancrrpec hlrccequxlopu aAoror{ qoxny MoneKynAaH u6apor olau
cycneusnjanap Bo eMyncujatap, slerrro ra KoJrJrorrA uahlyllap, vox no ja a:
acaH Sepmouou ruyxronurp qrrHcrrHKJra xapaKrepr.r3o onyHypnap.
Cycnensuja ne ernryncujaHbrH Myxroru{rqHH6ru oJrMacbr! hop urejaon osror
oHnapbrH ruoSSaS o.flMaMacbr, SylaurrmrrFbr r,rJra oi]aroAapAbrp. Eyuy aaha
ajAun cyporAa cycneu:njaja Bo eMyncujaja r'auxpocKorr irJrrbrHAa 6axgurga
Aucrrpec QasaHr,lu ajpsr-ajptr huccaqnxlropuHll uyajjoH erA[KAo KepMoK
onap.

KonnouA rr.lohlyllapuH 4aha Kr{rrr.{K hucco',lnxropuHr.r aAH Mr4Kpo_
CKONAA K€,PMOK MYMKYH ACJUTT. JIAKI4H OKCAP hArrAA OHJIAPI,IH OJIMACbIHBI
ynrpaMnKpocKorAa aArI MHKpocKo[Aa o.rrlyry KHMLr aHirJrH3 oJryHaH o6jerr
aurafbrAaH qejul, jau4aH r.r[rbrlnaHsrp, 6elo Kr.r, Hurbrr uyacbr uyruahl,tao-
ril.rHHH Ke3yHo AyurMyp Bo oHa 6e,ro Kanlrp KU, KopMo cahocu
rapaHnbrrAbrp. Kollol,rg r'lohlyllapbrH Arlcflpec r[ra:acunrrH hHCCO,1HKJIOpI,
oHJrapbrH y3oprrHo AyrxoH Hrrrbrr, trjyacr,rHbr conolojup KH, 6yuy Ia
ynrpaMuKpocKonyH aJIrbIHna SoprnonlupMoK onyp. u!\yurahragorrg apacbr
KocHJrMoAoH rejpu-raHyuu hoporarAo curaH (EpoyH hopororu) uru"tira*r-
Mbrrrr HerronapH Kepyp. cycneusr,rja ro euyncnjaHuH Hpr.r huccor,illxlopu
KAFbI3 BO JA KI.IJI CY3KOI{nAPHHI,IIJ MACAMOAOPHHAOH AAATOH KCIIMHP,
KoJrnor.rA uohrymapHu lncnpec$a3acbrHbr AMc[pec uyhurloH ajupuir
MyMKyH leju:r. JIaxuH ro6uar,qo MeBqy[ oJraH Bo ja cyu"n hasrrpnana
6uros "MeM6paHJrap" a.qlraHaH rrop.qanopAaH ucrraSafa onyHyp KH,
6yruaprru Aa MocaMonopl4 o roAop Krrr{uKAHp xl,r, oH.qaH horra KoJrJIor.IA
uohaynnaprru hrlcco,,u.IKJropr{ 6e-no requup. Ko-rlno.quyM, rrepraMeur ro ja
cemro$au,qaH hasrrpraHMbrru r'len6paulap ror6ur eAr.rrup. horuir.r
r'roh.nyllap.ua orraH MorreKyJrnap. Bo r.roHJlap 6elo cy3Kor{Jrop.qoH acaH
Ker{upnop.

Kolloull uehlyllapr,lusr haM.rHHl,ru 6y Bo ja 6arura ycyJrJra
(uoconen, xycycu "Korror,rA gojupuaurrubrH" KoMoK;ruju uno) ru"ru{onuu
AAhA UPU hUCCOI'IHKTOPI,IHH KOJI-IOI,IA ONUYIOPHHO KI,IMI,T XbIPAZUIAMATJIA
zrnMar oJlap.

,\ucnepcuja MeroAJrapbrHbrH aBo3r.rHa KoJrJroHA uohlyllapu iurMar
yvyn 6yua oKc o;raH xorudeucacttja metopstapbrHbr .ror6ur erMoK oJrap,
6ypaAa KoJrJror,rA hr.rccouururop 6y Bo ja 6aurra Mary(oHrrH ajpu-ajpil
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t,

a

-

MoneKynnapblHblHBojaHoHnapblHbIrI6lrp-6lrplruafolIIyJIMacblHoTHqIaCpIH.
Aa anblHslp. Bele .o"ivr"-opir hop hauisr 6rlp r"rarulaH-artj^u'+ hall olas

6uprouruocuHHH aJIbIHMacbI LJIo KeAaH rurujonu peaxcujanapAa uYmahtlAo

erMoK orlap. Orep 6elo flpocecllH Ho'r["IocuuAo MaJluoH]IH klput

hltccaurrrnepuuUIbIHbIPca,oHAaoHIIapa}.bIpJIbtlrYBjacHHI{HTo''cupu
HornqocrrHAa qeKyHrY IIIaKJII4HA. '"*ilyt 

o'yp1up' oKlp roupy6aHnu

uoparrrl.IHH eJIa ""rru* 
orapca' (6yulapgalr 6tlpuuo Mltczu oJlapar'

uahlyrura pearcnjaja laxu'T .ony I4aAAaJIopHH - .ru$ajor roAoP

rarbrJrbrUtapbrHbrH . 
uriuro, 

-o.nr"racul) hrtcca,lttxnopliH 6ejyr'racn jyxapuna

Ke croprlJloH nnuySt--uutno"ou 1- 100 nr"r gajauurtur oilcyH' Bo KoTIJIoTIA

rvlahryn zulbIHcbIH.^'^--'--'5uuunrup 6ela heca6 erHp'qllnap *1: janHsll 
-!:"" 

Ma'uAonop

KonnoHA rnlohlyllap oMorlo KorI'IpMo ra'6ulujjoiuHa MaJil'{K'['r'rplop' Eyua

;;;; * 6era'ruohnyrulapbr oMorla Karnpo ui'Y3i?11 
--pHc'r'"rnno,&rrapAoH

cpaprnu oJIapar oHnap KornoHAJrop u,'ti'no' anALInap' Corrpanap cY6yt

gA},1JIAH KH, JIa3bIM oJIaH [IopaLITAo TI{IIt{K KpI,{CTaJIJIoI{Iu(op, Macorran NaCI,

KoJtJIoTIA tuahnyl t"pu Orrup' Eelalllruo' io:tno"1 Bo KpHcrarInoI'IAJIap/IoH

;y"'y*-";-r4 *unqurup i"' Ao'ollrMal jox' tua'nlouuH KoJIJIoHA Bo

xpucrallnr aosujj aruuaoH AaHbIlIl M ar na3bl MAbIp'

KusajottoAopca6nrKoJIfloIIAruohrryrrnapzuMarYqYH,A[Ic[pechuc.
caqr*K,Iap,urau 6up-6up* Iriro 6up'nouruoci' 'oto''''uo'p' 

oKc han'Aa vpv at

perarnap rrrr"AorrorHAatt' aFbIpJIblr -tyuuu"'n'n 
ta""'p"'u 1'e3 ra6rtu

A,6,ua r{sKMyur 
";;rfi;] 

;r-"i;. 6eno on.'rapbrH .Koirrrou,l 
r'loluyllapAa

eno ryBBa nnnu"yrryf *,i, o""u huccoqrtxrtopuH 6olyuacuHo Kol\'{o-i illl:
MocoJloll''o'"^y'1Jp'{or6erMa tYBBocH' houuu t'IcturaMorAo MaleHI{H

corhu KopKHITJIHK ryBBaclI oHyu..huccaqluKJlop Hn-o KopYtuue cothuul'rH

Aaha Aa a3uurMac6r ilr*unornu 
"ru".up- *r"tuprp. ht,cco',iltrlapllH cor:hn

hauuruohucca.{HKIopunha..lunopHHHHqaMHHAaItHaloAapKI4quKoJIapCa'
hucca,,lurnop 6Hp o roAop 6ejyx onap'

Eynyu horurar ongyrylla aulaFblAaKbl r"typ-oru46'olruaiatl heca6laua

jo.ny ula HHaHMar;;"p. 'ifi'up-' 1 "', "'^' 
*yby" corhu 6 cn2-gup' orop

oHyH THHnopu 0, l-"r'o,u*t *y6'opu 6o"Icox' oHAa oH'[apsru lraMbtcrtustn

corhnoptrunH oroMu (caj"ra tot) 6 9rl'103=60 
cM' orlap' gaha aorpycy

6enyrtuassan uuuur"iirl *,nc6oro'r tb lo4a -qox 
oaap' Aiprrua xy6lapla

KonnoHAnapHHenqYnopl{oIIAaeAHnIl[lKAo,aahalorp-ycyTHHnopI4.HonqYcY
0,0001 MM Bo ja 0,00001 cM onJlyrua *iO'op"n ho*ti"it'o'H YMylv(H corhpt

600000 ct*{' on a',I arJlrtp'
JlaKuH, Oyryu 

'6yuup"" haustct'lua 6axuajapar'- ,YpaKrep 
KoJInoHA

r"rehnyllap ruQajot roAop y3yH BaxrAa vexyrrryjo xevrut'rja 6uriop' Ehrutran

KH, KoJL'to},a tr""unrilii,1n'6'p-o'pLl l{r-lo 6r'lpnourr'rocl4r YqYH MaHer{UJIHK

ropoAaH hop haucnr 6Hp-co6a6 BapALIp' 
l'-'-'-ny 

"u6u6rup^uH 
6,pu xorr.ri,rrr{ hltccaqllr.loprau ejnu a,rlbr enKrpHK

jyrnoprauo t-,r.t^i,,-'upoi,otp' Ey jyrulopttu ro"cllpHI{AaH KonJIoI'{A
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hHcco'duKrsp_6up-6upuur.l AsS eAupnop. By lo@ erMa oHJraprru 6uplo_IUOpoK uaha 6ejyx arperarJrap oMoJra xor,pMoc,Ho oKc ra,,c,p Kecrop,p.Koraou.u rr.rehrynnapaiH- eneKrpr.rK uopajaurr 6ypaxuaua, 6erojyrnopurr BapJrbrFbrHa HHaHMar heq Ao ,urrn Aejungup. Ey sair,rau KoJrnoHAh,cco'daKnop,H r{oxy, MocoJroH, MeranJrapbrH t uccorerxn6pr,r Bo MeraJrJra-prtu cyr$uAnu 6upneurMorropu aHoIIa Aorpy hopar_or 
"arprlp, 

gaha gorpy_cy, oHnap uaHQu jyxrouuuur onypnap. eii"r,i, 6arura ilr""urr.rop, Mo_coJIOH, MerirnrapblH hnrpoxcraA 6,plauruorop,HllH h,,cce.rr.rKrop, KaroAaAoFpy heperor eAr'rpJrop, aaha 10ppycy, oHJrap r"ryc6ar jyxrun*rr- onypJrap.Korrou.u hucco,naxropr, 3y*rr"HMac, oScop 
" ir*au fr"""*ii*ip(Hyno) uoh'nyr4an hop,haucr,onropr,, hop ruejaou oBBorr eluraa4ru, .qahaAo.pycy, Kp,cran roQacuur,H ropiu6uHe rax*L, oJraH hucco,raxropuuaacop6cujac6rHbrH Horurdocr,rHAo r'rejAaHa qbrxbrp. gyuxu, apceu-(IIr)cylcbuauH 3onyHy arrapKoH, apceHai uohlyryHa'fup""'nrrl rypuycyHyHH3AsO3 rFy) HzS .uno. ru;"rp erAr,rKAa, 6ejyr cajaa (m) As2S3MoneKynyH,qaH ajpu-ajpnr 

^huccorrr.rKnap 
oMoJro xol4ujraHpou, uohlyl4aut'tyojjou MHrAap (n) HS- aH,oHnapbrH agcop6cuja eropoK, r,aoueujyxlouur,Iru hucco.dr,rKnap uohrylAas oHJrapa yjryn MHrAap (n) oKcuua.PoJIIl Ff uounaprmrr ('oxc uoalap") 
"oro "lupnop. sela KH, oHJrapbrH*ryojjou huccocu (x) uaje easaga .-upu. ,,ar66yara1a'r.6*""rrr,, 

oMorroxorupgaju halga, 6arura hucceca uco (n_x)^ t r"*rr"rup ropo$uu,qau
T:-:_!-q:rj"_onyH)? Bo .o hoporor erAHKAo, oHyHna 6upllrxsa jepuHu
|]llTrp. Ey aacop6cuja onyuuyurroOore, Heue 4ejeplop, lrryxronras
JyKnoHMr{u Ho'napbrH axu ro6orscr.rHAoH u6aporqnp, iril; Kepo Ao oHyItKI'Irar eneKrpl,K 

i19.?^*:i aArIaHAblp-blpnap. tco,,roua huccovuruopuu
YMyMI jyry, a4cop6cuja oJryHMyrx ,ob..ogo oKc HoHJrapbrH r{oMH, HJrKalcop6cr,rja onyHMyrr Nouluprn jyrclopnrruu riroMrrHu e4ojo 6ulruoMoclrHorHqoc,Hro :rnbrHBrp. Korurou4 hHcco,,ruxrop ar+Ovrrju- ro6erocs uro6ltprl,xro M,rceJrJraHbr oMoJro Korlrp,p. 

- 
cxellaiux onapar 6yHyAIUAI6IAAKbI T]IOKI,IJIAO KECTOPMOK OJIAP:

[As2S3 n-x)H*

jyuorrruo.tu

MH rceiula

xH*

Eypuaan aj4tru onyp KH, hlrccatrutr jyxloHruuru (6y hal y.{yHUOHSA), MI,ITCEJIJIA I,ICO EICXTPOUEJTPANAbIP. AS233 MHTCEIIJIAC6IIIbIHrypyny[ cxeMu rrroK[rJr 6-.uc( xecropanMr.rrrrAprp. Emp raAop KI aprursroJIaH' uohlyrga oMoJro KoJrMr{u AgI MHrceJur,rJrapbr oxuap rypynyuaMAJII,IK,qHP:
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LIIarul 6. As2S3 MnrcenJIaHLIII rypyJlyu cxeMacbt

Jl'rsloHMHlu::l:i
nI' xK*

a

a

a

Mu' rcen I ta (e"rre rrPoHejrPa;t)

orophgtrlt.tu:orrAgNo3-bIHapTsl}-bIHlJlTHpaKbIHJIo.oMoJIoKo"'1MI{I[.
co, oH)rH MHTcennapbIHbIH rypyJlyuy alxal'blAir 'Kocropl'tJrMl'Iur Qopt"tyl t ula

rocBHp onyHa 6Il.naP:

[[Agl,,.,nl-Ag"(n-x)NO3-]**x NO3-

KepYH.qYjY KHMII, N{Hrceruanapblt{ t{YBocu [AgI]- ruujaox rapxtl6 ra

KpHCraJr rypynyuryHa xope ejHu hrtccoqtlxnopun jyxnapu )aca t"tyx-rannS

onAyFyIIAaH, 6upr',n ri'r 
^#;" 

d, I tut'op6cr^jacst llrlo' I,KHItqH'qa - uahrtylAa

aprbr tnaM acbl I{rIa orlaH A g*-yu +rcop6cul ttto''n"o u'o.:11l.t'tp' /t\a'*,oHI{H

KonrouA 1r."unr*ru!;;,,on ;"tp6"'1.1't"i''31Hq66: H HAo j yru arro prirK' ca6ur

Konnou.q harrtna *"rr"., cmafiiiltsa m optap a'qnaHblp' ha:optttlu Keqnp-

,unjur,,rras M[caJIAa H2S6 KI ao AgNOr c'ra6ulnsaropJflapAblp'

Jyxapr,rga rejA eAu;toHnoplraH uJ^iiottp xit' "usijjor 
roliop czr6ur

KOJTJIoHA r,rahnyn aJIMar YqYH tlolIIIXu y-irylr KOJIJTOHn' hr'tc:co'dHlKrapuHHH

e"rH6aprst AopouoAo Allcllepcili-llx"ut*," hu' ro ollInpblH laha 6ojyx

(Jhsg ),"

.1
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Kol-uo,A *lahryllapr***r ca6uuuju haru hucco,lraxnopaH eneKTpr4Kjyxnopuuuu oJrMacr,r, hol,r Ao *orrror4- huccoqr,rxlep""rn Ay3JraurMacbr(hagpauauluacu) uro ro"jfiu eArrnup. Aysrarulua, auhJx*pvcy horre,qu.lu
M.neKynnapbrHbrH aacop6cnjacu, houfiu MoJreKyJryH Ar.rflon MoMeHTr,r r,rJrorayojjou eAl{nnp. EyuyH HoinorocuHAo KoJrJroHA huccoqr,rKnap, Ay3jraurMaepryiy r'rJro ahare onyHAyFyHAaH hucco.ruxlapuu 6r.rp-6npuno xueajorroAop jaxuurauruacr-rHa HMKaH repno4rajrauAoH oHnapb* au^lru 6ejyx irpe-farJrap [roKJr]rHAa 6llprouruoc,Ho MaHeq]urr.rK repoaup. A\,yxrurir6 *ir-
I::l lf_..::r{HKropraHuH Ay3Jrar rrMaj a oraH nnyuucrburra qox Myxronr4Aup,oyHa yJFylt nuoeun te nuoeof KoJrJror.rAnopxHr,r eopr.rron4upuox ra_3bIMAbrp. Orop honneA,rdr.r cy oJrapca, oHnap hudpoein ne iudpofio|
a,uraHbrpJrap.

JI,,o$an KoJrJro,Arrap horreguunjo rapurbr uox jaxsrHJrbrr Kecrop_

fl1Y:3.L.::^ 
r:l .yurarnu Ay3na-4ur.nip", h.,.qa, rruapo$oo 

"ornorarJpnonneA,r{HJo rap[rbr esy-euyjyu40 hucc eA,noqoK aapboroao hev 6upjaxrtulur KecropMupnop. Sy t,uau hucco,,ruKnoplrH Ay3nauMbru epryKnoeharo gnynyp, jyxay o^,raaaprrua 6axr,,rajap ur, 
"iaiin}1r 

-"u*ru3un 
SaxropruoQo6 3onnap oJryp.

huapo$raa Konnou,lropo 3yJrzL.r, januutraH, Hr,rruacra uohlyllapu ro
!'' h'ap-oQo6rapa Hco MeriurJraprrn ionnapbr, Myxronue aysrapbrH cyn-sumr, 6uplouruolapr.r Aaxr{Julup. 1v\"ru, !,lapoxcuanopprrr 3oJrnap, 6yu-rlap apacbrHAa opra rosujjor ryryp. oxap hngpoQo6 s&a a: urrraap huphaHcsr 6up elexrpoJrr,rr oJraBo eAr.rJrM,rrr oJrapca, oHAa KoJrJroilA hzcco-r,urKnop 6up-6upu nlo .qaha 6ejyx arperarnap [uoKJrHHAo 6upaaruopnop, Aa_ha gorpycy KonnoHArH Ar'rcrrpec Aopoqroc, arrrar.r AyruardoKAr,rp. Koazy,-
iacuja aAnalraH 6y npocec, "idurri-ocuja uno.ydt; o-up, gaha gor_pycy arbrplbrr ryBBocr.r ro'clrpu €r.[rbrHAa 60px Qasa -ui.rrnlu vexo 6znop.Ey nasopujjojo rar'laurane yjryu onapar Myxmanufi ene,mporum-napuH.xoazy$acujaeduq,u ma"cttpu, xonnoud' huccaqircnopu,utt oKcuonan jyrc u,a jyrcnontfiuut ere,mponum aoHilapb,H jyrc,apunuH apm-rnacbt uno cyp"amlo apmup. Eero Ku, As2S3 so,ry y"yn air. ru X.;'_ynxoaeynjacujaedurtu zamunw,aw (uaha gorpycy, hauuu rory, roaryljacu_jacunrr r*ejAaua rrbrxapMar yrryH Mr.rHHMyru iarri*rr) 1:20:10b0 Hac6ouopu
KHMLIAHp. huccoqux.nop, aAoroH uyc6or. jyuouuirru Fe(OH)3 .ory yryn
::-:I]-:rr"-roaryljaurnu ropxu6'rHa Aaxrrrr oJraH aHHoHyn iy"y"yi, if,'.r_
MI,IJJorr.r BapA6rp. Eero harla xoaryrjacujaeAr.rqu ,u;"ri ^ 

iI,' Soor-,

I*j*l:t cbrpacbr y3po c-yp"orru 
"pr'p. A\ohnyn nayxrorue aArrbr erreKr-pI{K JyKnopH ,qalrrblArrrla 6elo KoJtJror.rA hr{ccoqr.rKropu rnrohlynAa r(epytu_

AYKAo xoary,rjaczja KeAo 6uaop, MocoJroH, Fe(OH)3 ,oryny Asrsr rory ,rurap6[rrAbrpAbrrAa Bo c.

arperarJrap [roKJrlrHAo 6uplouruacuuo
HIrrTHpaK eTMOnI,rAr,rp.

MaHe oJraH cra6ulu:aropnap

198



a

Koaryljacr,rja fualu orAyrl'Ia r"ryporxo6 olAYrY flYH, caAoJIoIrIMHlrr

"aacop6crlja io:opuj.jecra" uyxranu$-qYp rol{pY6u elo'utepun haurtcrlHrtn

;A;jm roaop KaS;'HsahHHbr nepo 6unr.aup. ByHyula jauarurt 6aura laha

"y1jui*uO 
nu=upr5lu1up rax.nn$ elHirMLIIuALIp KH, 6yHnapa uyQoccen

olr apar KoJIJIoHA XUr"rj a KypcyHla 6axulr',r p'----r 
ililecoroH, 30-',ry HJrJropAa xoarynjacujaHblH eJleKrpocraruK uosopuj-

jocu hasrrpnaHMblrrAbrp. Irria_ onapar r',rahujjoru 6enolup_. KoruIosA huc-

coqutKropgHnH a[cop6iuja ro6oracq I4KH1aT eJIeKTpHK ro6orocplHAen u6a-

porAup; o, 3er IIoreHcl'IuIJIbI HJIo xapaKrepu3o oJIyHyp' Iynnouu ereKrpoJIHT

oJraBa eAHnAt{KAo I4KHIaT eJIeKTpHK ro6aroCu cbIxbIJIbIp. ( 
-uorenCnalblHblH

,r3"urr'Kpr,rTHK rujuoro Kr,rMH aruaf6r AYtxYp, aon rejpu-ca6nr onp no 6opr

Qa:a uroxlllu,uo ajplutM arJla KoarynJacI'IJ a Kellup'
- Koaryrriu"ffir"ru eneKrpr{K Ho3opujjoc, 

'3YHYH 
6YrYn YcrYH

,lohauopu llio lauarubl, r{arbllllMajan 'laharnop}I Ao BapAbIp' EuptlHutl

Hen6aAoxl.l cehr solytl ca6uuujr,ru IIo3yIMacbIHbl KocTopoH IIoTeHc[IaJIbI-

HbrH KpHTI{X rujuor oJIMaCbIHbI Uyhaxuuo YTIYH ocac KerYpMoK oJIMa3'

iluo6rEl 
-ronrrosAlopuu 

ca6urnlrjuHu ro"MHH e.uon ruyhytrl Qaxrop,
hltccoquxaopAoAy3opryjyuyHoJlMacblAblp.KoaryljacnjauuoMoJloKoTHp-
MoK yr{yg 6y epiyrurepq ilapqalaMar JIa3bIMAup. EyulapblH napqaflaHMa-

cbrHbr r'ryxrollrtp YcynJlapfla, o qYMnoAoH nuoQo6 K9IIJIoI'IAJI3pA3 onAyFyAa

Aaha qoi eJreKrpoJrrrTJtopgH oJIaBa e.uIrJIMocI,I HJI3 alapMar onap' Jyrcox

raTbubrrAa eIeKTpOnI,rTr,IH troHnapbl ,qy3naujapar, KoJIJIOI',IA hI'ICCOqIIKJTOpU

xapaKreplrHH Bepup' Eefle xla, 6yu,uan orlaBa erleKrporll'Ir i:1l1l"tl1]1
huicoquxlapra jyrlauUujr.rupeu, KS;JI9I4AHH KoaryrIJacHJacbl KSTAHJI{HIaH

o, Ay3IaUJMa a.qnaHblp.

huapoQur KoJIJIoIIAa hraapo$o6 xollouA 3onyHyH oJIaBo eAunMocll

eneKrpon,rJrop,H Ta"c,pl,lHo rapuri, oHyu ca6uunjllnu qox aprupup. Ey

hu^r"Lnr*, uahr,jjoru ioatoud- twydafiuecu adnauapaz, hu,UpoSo6 huc-

"uir*rop 
raposrangau hu,upoQrar Konnor4A,ropr.rH aAcop6cuja olyuMacbrH-

Aau H6aporArap 
-xn, 

6ysyr, Horfir'IocnHAa oHnapblH yiFyH Ay3naurMbllrr op-

TYKJIopH anblHblp.' 
l$,yaa$t uilntl{H KonnoHAJlopo MHcaJI KecropaK' Oxop AgNOg Moh-

JryIyHa "Vry.la6uoegHr,u{" KOJTIIOITA OJIapar xeJIaTlIH OJIaBO egu6, coHpa Hco

rici uotuyny Iailo to"cHp ercoK, aAu halAa onAyry KI4MI'I aF KocMHKBapIt

rrsKyHry --AgCf -o,nrrri. A\ohlyn,a AgCI- HH 3orly-aJIbIHAbIFbIHla", 6yta-

nHp. 9"*,uypyuynyn aprblFbIHbIH oflaBa eAI'IJIMoOI'IHo 6axuajapar' 3oJI Koary-

jancnja erMI'IP' __1- _-._-
TeuneparypyHjyxcolltacua,uoroHKoJlJlolur'tohnyllapuHKoaryJlJa-

cujacsrHa KeMoK 
"q,ip. 

O, huccaqnxlapo jYK BepoH HoHJIapbIH aqcop6-

crjucuuu aurarbl ca;Iblp, 6yrylay oraBo oHnapblH Ay3IIa[IMbIlIr

epryKnopuHuH rapqanaHMacblHa ca6o6 onyp'
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Koaryrjacraja Horr.rrdocprHAo r{oKMyrrr oJraH qsKyHry KeJr aArraHbrp.
hlr.upo{rur KonJroHAJrop ul.rc6orar{ re3-re3 holruarunx KeJrJrop Bepnpnop
(trocelon, xeJIarHH, Hutuacra, cHJIHKaT ryptxycy no c.).

Kecrapurrr,ruurJlup Klr, KonJroHA uahlyl,rapu,rH oMoJro KoJIMacH
aHaJrH3r{H.UO rrOTHHJrorrrMoHrrH 6arII BepMocr.rHa co6o6 oJryp. Kollollg
hucco,luxlap cy3KaqJroprrH MocaMonopnHroH pahar Kequpnap, oHnapi,r
.cy3MoK no cenrpuQyra erMaK jony r.l,ro ajrrpr'aar MyMKyH A"jm. Kornoia
na:ujjoruuAa oJraH MaA.rt_o_Hu ajsrpr'rar yqyH, Kornol,1.Ilztr xoarynjacujacbrHbr
anapMar JIa3bIM Konup. Yex1ypuo 3aMaHbr eJreKTpoJrr{r-xoaryljinr porryny
hop ruejaoH oBBorr rreKAypyqy ojuajrrp_xn, 6ysy ra hor,,ruurJ oap^ roaop
aprbrruraMacbr rrJro oJraBo eAHpnap. EyH.qau oJraBo, hap hancu 6"p
eJreKTponuTHH oJIaBa eAHJIMOCU, aAOTOTI aMMOHIIyM Ay3JIapbIHbIH, eJIOT,IO AO
r'.r ohlylyu rbr3Abrpbrn M acu xo arvlj acuj aj a Ke M oKJr r.rK eAlr p.

Koarylj acuj aHbrH KerMocH yr{yH aHzlrrr.r3 oJryHaH *rehnyraa r"ryaaeuo-
eAr.rqu KoJrJroHIlJrop onMaMaJ'rbrAtrp. EyHa r(opo Ao aHiurr{3 oJryHaH rrlohnyny
rarbr rypurynapbrH rapbrrxtrru (HNO3 no H2SOa) rano (yenra 6upnourruonopl.r
co2 ro H2o-jo KlrMr{ oKcrrAraruArrpMar yuyu) prrxJroMoKno ysnu 6uplorr_
MOnapH qhrxaprMar Jra3brMAbrp.

A{aA,qouuu KoffroHA nosujjoruuo KeqMocH rroKyHryrop jyjynayraa
re3-res 6aru nepup. Ey, ouyu;ra usah eArrJrlrp Kr{, seKyHry xoiipriacuja
erMoK yrryH oraBo cAHJrMrillr Bo qeKyHry corhuso aacop6cuja onyHMyt[
eneKrponH'r HoHJIapbI roApuqna qoKyH'ry;1oH jyjy,,ryp. OHyu huccor{rdKropu
jeuu4ou jyxrourp Bo 6up-6upurru ao$ erurojo 6arurajrrp. Horuqoio
KonnoHA r'loh.nyn oMilJro xolrrlojo $2rrrlapxou hnccodl,rxroi cysxeugon ro
qexyHryAoH uohlyla KeqHp. Ilenmurucuja aa-[aHaH 6ela xoruaxonuojoH
hanu apa,{aH rirnAbrpMar yrryH rreKyHryrry 6up uevo ,qo$o aAr,r raMH3 cy rrno(alorau hop haucn 6up auuoulryM AFy) jyjypirap. Air,ruonuyryl Ay3yHyH
r.roHJrapbr, qeKyHry ropoSrau4aH a,rlcop6cuja eAHJropoK,,uApuurre jyjylrtiyr.iru
ajpruau r4oHJrapbr oBo3 eAnpnop Bo rreKyHryr{yH nenrlrsacula onyHMacbrHbrH
raplrrblcbrHbr anbtpJrap.

S44 foura qoKMo

r{exyuryrap uahnyn4a rreKopKoH, 03 corhnopuu.qo ejHN aAnbr Bo
uyxrorr'rQ KoHap uoHJrapbr a2lcop6cuja eAr4prop. xycycuro, agcop6&rja
,qaha KeHuru r.rHxutllas erMr,r[r corho l'rarrar oJraH KOJUTOTu
hHcco'{LrKnopr.rHAo 6ejyx onyp. AHa[uruK, xycycHna a3 Mr,rrAap ("u3
ruoKruu4o") hop harrcn rapbrrrrbrFbr ro"jun erArrKAo alcop6cnja haaucocr,r
HJIa heca6laruualrr onyp. gexnypr,,ro pearccujalapbrH.qa- 6y at ,r.aup
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rapbrr.xbrr r{eKYHrY ropoQHHAoH raMaMuJIo r{036 eAITJII'Ip Bo MohaylAa

ro"juH eAuno 6uluuP.
gexyHry rapoQr.ru,qaH Mohs hancH KoHap HoHJIapbIH hap haucsr 6up

hanAa a,qcop6cuja oJIyHMacbl, qeK,qYpMo IIJSpaI4TIIHAoH_oflAyrr{a acbUIbIAbIp.

To.,lpy6a KecTopl4p KH, aAoTaH 6upuuuu Hes6oAe-haMHH KoJInoI{A

huccoquxlo pLtttHH ropxa6raHa AaxHJI oJIaH HoHJlap a1cop6cuja eTAI'IjuHAoH

hap haucsl yjryH enoKrpuK jYKYHY oJl.qo ego 6unup. Eela elexrpux jyxy
hutco,luKnap, Koarynjacuja er,[HKAo KoHap aK,c llurapo ra-no jyrnauuutu
HoHJrapbr o3Jrapu u.n<l 6upanxAa r.roKyHTyjO .{Os6 eAHpJlap. Eelo xu, oxop
aMMOHHyT!{-hr.llporcug Myhurr.tHAo AoMtrp- 3-h}rApoKcLIAI,I TISKAYpMYIr oJlcar,

oHAa Fe(OH)3 hlacco.,lltrlopu Ol{- agcop6ct{ja erAI'{KnopIIHAoH, t"tou$u
jyrno jyxloulruu oJrAyrnapbtuAaH Koarynjacuja 3aMaHbl r"ryxrolus

Karl{oHnapbl, MacoJIoH Mg'*, tu'* Bo xYcycl4nu u"u,'o"na Co2*, Mn2*, Ni2*

Bo c. {1036 eAr.rp Kr{, 6yuyula :ra III rpyil KarnoHJIapbIHbIH aHuIJIl{3l'IHo

6aurnauar JIa3bIM KorIHP.
Oxcuuo, gar"rup-3-huApoKcHA :era$ rypru r*lYhraraa rieKAYpYnco, oHAa

Fe(OH)r huccauuxlep.n Fe(OH)2. Bo ja Fe(OI{)'*-o a.qcop6cuja

erArrKJrapr{HIoH Myc6or jyxnoHuuLu oJrypnap. Eyua Kepo Aa qeKYHrY

ruohryrgau ruyxroluQ aHuoHnapbl (CI, S Oi- ro c.) aacop6cuja egup'

geryurylapHH 6ene KaHap, ro,,lpy6auuH ruopaurl{HAs hOt"lus qeKAYpYr{Y

HJIa r{eKa 6UnrtlOjOU }IoHjlapbl qas6 erN{OCI{ roula qeKMA aAJIaHbIp.

foura .rerl.{o HoHHKtr KoHap M aA.uonapuH qoKYHTY hllcce',IuKnopI'IHI'IH

agcop6cuja oJIyHMacLI HaTHIdoclrHAo, hou go hop haHcsl pean Kpl'lcranblH

uraxforarlunjapnapa no varnarulapa Aax]IJIH aAcop6cHjacbl HorHr{ocI'IHAo

aMoJro xolo 6ulap. fiaxuttu a,Ucop6ct'ljatlblH MexaHu3MHHH rocoBBYp erMoK

qarrrH .Uejun: veiyHryuyn 6ejyr'rorga oilaH Kpucriulnaphl corhlaHo yiFyH

HoHJrap ancop6cuja erAIIKAo, MallonopnH jenu ro6oronopl{HllH r{eKMocl'I

Horr.rqocHHAo MOhJIynAaH ajpumlturu olyp.
Ioura .rexl,raHHH Te3-Te3 oMoJro KoJIMocuHI,tu co6o6n rapbllrrblr KpHc-

rannap aAJIaHaH qeKYHTYnOpI'lH qeKMoclrAHp, ,Uaha Aorpycy, 6elo
KpHcraJlnap HKu Bo ia 6n[ Her1a MaAAoAoH oMono K3JI]I6, ejuu rpuctan

Sopr,tacrtuga KpHcraJIJIaubIpnap. I-apstrulrr Kpl{crannap aMoIIo KaTHpMa

ra6rarujjoruuo r"ralur Malqo wogopil a1naHblp. Ha:,opAoH KeqnpAHjHMI'I3

rrr[ rotr1a qeKMe UZOtnOpQ 2O1t& qoqrto a,qIanrt6, eHr{oAo }Io3opAoH

KeqHpAHjI4Mu: agcop6cuja routa qoKMocllHAoH (poptnaHHp'
- 
Hihalor, 6o"3oH rorrra qeKMounu co6a6u qeKyHry yJIo roura qeKoH

rapbtrublFblH apacLIHAa horuru xur'rjonn 6upnouruoHHH oMoJIo KoJIMocII HJIO

H3ah onap 6unop. ,A&oconou, MaHraHbr MaHtaHar rypuycy-H2MnO utox-

nuHAo r{oKAypAyKAo Znz*-uu roua qeKMoct4HHH co6o6u heulttt rypuryHyH

:ouQ hanl oJIaH cuHK .qFyHyH ZnMnO3 oMoJIa KoJIMocllHHH HorI'IqIocIIAHp'

Jlaxrln 6eno run lotua qeKMojo uuc6aroH a3 rocalyQ eAI'IJIMp. Aaha '{ox
aucop6cr.rja no ja usottoptp rorua qeKMorapHHo pacr KoJIMoK onyp'

!

201



r,eua-na, ror.ua rrsKMo saMaHbr uxrr hal, $oprnou.qupMoK Jra3brMAbrp:
a) roura qeKMyru rapbrrurilr qoKyHry huccs,uxrepuu corhuHAoAlrp (carhn
agcop6cuja) no 6) roura qoKMyrr rapbrrxr,rr oxxljyao eAHnMHrrrAHp, Iaha
aorpyc_y, qeKyHryHyH hucca.rrrK,rapr.lHlrH AaxHJrr.rHAo ryrynMyrrrAyp (4a*un,
a.rlcop6cnj a, rapbrrrrbrr r(pucranJrapbrH oMeJro l(oJrMocu no-c.).

Eupunun hanra a.qcop6cuja onyHMyrx HoHnap ruahryr4a onaH yjryH
LIoHnap IrJIo IIHHaMHKTT rapa3nr,rrAaAbrp ("alcop6grja rapaurbrFbr,,l. qdiYn_.ryuy jyayraa 6y rapa:lur hauumo llo:ynyp ," aacopOcula '"ry;y;
r'roHnap roAprrqno ysKyHry carhnsAau uahlyla revlrpnap. re*ronu,camhda aitcopqcuja onr*J|ryut zapb.uft.au uoxyumydan iy*orno KoHapemJ'roK onap. Orccuao, oxttnjyso onyHMytu zapilu,btaw jynazna apadattKomypJfiaK orma3. oulapuH jenu40u r,.rohnyna 

""r_"iprrruarn y,{yHr{eKyHryHyH harrlrrcunu jeHu,r10u horl eruaxlo onAo eruox bnap.
Oxep uex4ypMo peaKcujacrr 3aMarrbr hap haHcu 6up uoH cyp,,auoroua qoKypco, ajprrrua3.(arr oBBaf o,y Kocpu peaxcuja nno rc"ir.ru'erMoK

uocrohorAup. Eo"soH 6r,rp aouy 6aurricr,r ,rJro oBo3 eirraox joly"Hlo .;;;rroKMoHil xu{rajar ro,&op a3iurrMar onap._Eelo xu, Basoa HJro qox cyp"or_
Jrlr rouJa rroKMo ra6nnajjoruHa MiuIr4K Fe3* noruapbr rflIrrnpa"o, ,ru^Bur*
HoHJIapbrHbr S Oi- lroHJlapbr ruro qeKAypMoK Jra3brM KoJrr,Ipco, r4porurdoAoH
Fe3' uoHyuy Fe2* uou,rapbrHa Kr.rMH peayxcuja erMoK jaxruugup, axbrpbrHqbruco olAyrttta :ouQ roua rleKyp.

Hox rrryhyrvr Bo,re3_re3 ror6ur e.uunoH (xycycuno MHrIapH analusgo)roura qoKMo lrJto rr.ly6apu:a ycyny roKpap qeKAypMoKaup. Taxpap qeKAyp_

X:I,r, t'.tahnjjorHHn Muca-,rrrra usah eAoK. Oxop Mgr* HrurupaKbr HrroLa -! uaL2ua rlroftrHAo qeKAypypyKco, oHAa 6lrp ro.uop MgCzOa_Ao
ro[ra qeKo\roKlrrp. MBC1O1_-u erMoK yrryH, qeKyHryHy uahlylgau aiurpup_rap, a3ar{brr jyjyprap so HCI-aa harr eguprop. by =nr* C"1.lo"*'rOl^p5,
Bo 6^p roAap CaC2Oa orrilH r4rrK l,rohlynyu iurura", arrbrHbrp. OxoprypuryHy uejrpa-nlau.qrrpu6, cac2oa-yn jeHu,r10H rreKMocr.rHg roKpap ercoK(laha go*r.r, oHy roKpap ,n*ltyp"u*), oHAa roKpap *,.,u fu;rl;;6lrpunuu uexvojo Huc6sron ,o* or'iorurJrbr.brHAa xegouor.qup. Eyua xepe
AO caczoq qoKyHrycy MgC2.a rapbrrxbrFbrlrAaH [paKrHK]' onapar a3anoJIauarAblp.

I.orua qeruaAoH eJIaBo aHaJILrrIrK, hoM,{,uuH apAbrqbrn veruo hagu-coclr lrJro Ao heca6lalrrMaJrbrAbrp. ouyH rvrahuiS0ru veryuryny 
"u*ruMafraHne ja 6aura rapbrrrrbrpbtH raApHqJro ,".*e.rr[on ,Oup""arp.'

A\.ocoloH, _rypur uyhrarAo huAporeu-cylerl iu""rpinauu IV rpynKar,oHJrapbrsu III rpyr KarHoHJrapbrHAaH ajuparrraa ,r* al6u ropxr.r6uu.qo

l3i:l-v1t"A oruajau qeKyHry iurbrHbrp. h*rr, 
""^y"iy,iyu r,rohry,r4au

aJpbIJIMacbl, rreKYHTy aJrbrHAbrrAaH 6r.rp lryAAor coHpa anapburapca, o 3aMaH
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qeKyHTy ZrtS uJIa oHyH ttlohlyngau apALI!tblJI qeKMacu HetrI'IqIacHHAa

rIt{pKIoHMI,I lu OnaqlafAblp.
Cu,r-cyneuguH ap,(btrrbur qeKMoc.HH co6o6tl tlahn'ylAau S.2'

r.roHnapLIHbl lv rpyfiyH KarHoHnapblHblH cynQuglopuHru aAcop6cuja

erMacu HarHqIacuH.uo hHCCAq[KiIaplIH COThI'{HAA OHnapbIH I'aTbIJIbInlapbl

rraahlyla Huc6oren qoxaJlapa1, HoTIlqoAo S2- sa Znz' -l6H raT't'iUlt'llnapblHblH

hacuru hh2u5 rr,rjrraoruHll Kequp. Eyua xepa Io 6aura cynqruA qeKYHrY-

nopllHlrr{ corhusAa, oHnap oJIMalIbIrAa, pH-urH houun rufiuo'ruuAo oHyH

zurir uru au ac,ua 6axr,laj apar, clrHK cyn{rrag aj pltntu olur oflal{arAblp.

foura r{eKMo Bo apAblqblr r{eKMa I'IoHJIapbIH aHiulHTI{K a.iprlnuala-
pbrHbrH qoxyHAa qnlulfi r{o'IHHJII4KJIop ropoAup.-Jl-ax'tlu rotua t{eKMor{HH Ke-

uoxnujra una ruohlylAa tl3 uIaKJIt{HAo. onaH 60"31'l HoHnap I'itl'bIJIaUIMrIIII

ona 6unaplop. Eyu,tau .qa aHaJIH3Ao 6o":os ncru{taAo eAHpJIop'

flo.iajricnjlo, uahly.rlAa H3 uaK'qttHAo cu2f I4oHJrapbI Bapca' oHaap

H2O. To"cl.rpHHAoH ,"**u* ra6r.lnnjjorlIHA MaJIuK onI,laila'{arnap. .llaxutt,

"ohryru 
6up rcAap qIItBo (II) Ay3y o;lallo eAilJIco' oHAa huApoxeu

cylQlrgaH ro"cHpHHAoH aMoJIo KoJIaH HgI qeKYH'rYcY e3YHa t-u

HoHJrapbrHbr,{es6 eAaqroKIHp. Alutluuru I-lgS+CuS qgKYHTYCYHY Ko3opr-

AuKAo qluBo ajprtlrurtur orar'Iar (aualo I(oJIh{l'{u HgO-uuu Hg oo 02 ytapar

trapqiuaHMac6r noruuocaugo), CuS ltco CrrO-no qeBpI1yI6qIox-AHp' rlAllc

o.trgrrr, 6up Her{o AaMrdbr HC1-aa holn er.q}IK11aH collpa anblHMbllll

r'aohryr,4a Cu2*-lt acaH ro'jtru erMoK orap'
feja ergujMrfl.r: KaMH 6y arrlanujjar KoJIr.IeI(',{'op _HJIo 

qe.K,UYpMo

uarun"rp. Ey r'rucalga KoJIJIeKrop (gaurujlr"lsr) pollyuy HgS ojuaabIrFIHlaH

Cu'n uou,raiu, ,urorroaapar, oI{yH tlox a3 MIIrAapbIIIbt ro'juu er'ueja HMKaH

Bepup. Konnexropaap lrJra qeKAypMo Mr.rrilap]r aHZUIpI3AO..H3 IIIOKIIIIT{AO t'ulaH

uyxrblus .up"r*o,o.rraprrH roi,Hr.rHAo r(eHuur nc'utqpa.4o oJllylrAyryhlAaH

ca*raieura.r 6rp c6pa cahalupl,nau Bo eraqa Aa eJIN{'[a qox uyh-yu

ohor"rr.rjjorn BapAbtp. Ky"rlur'r MI'trilapAa tty;rronuQ K-onnexropnap'ra'r6ur

eAunr.rp, MacaJroH, MaHtaIt - 4- orcllA' KaJIolvleJI (Hg2C12) 6up crrpa 6aurra

I(Fnap, KYKYpA Ba c.

S 45. AYrlaPbIH hu4Poluru

AltarrsAo Ay3napblH hugpolu:u ruryhyr'r pon ojuaju,o' Eela xt't' 6up

qox Ay3 vrohcyllaptrHslu pl{-, o,Jrurpblll hlr,ilpo.uu:i.tuAoH zICbI-rltlglrp. ()rop

6eno ayslapuin 
"*aypYt{Y 

Malcollt{ [Ino ucrrl$aga erMoK JI'r3bII\{ Ko']Il{pco'

oHJIapblt{ apTblFbrHbtH aIIaBO e]r.uJrNlarlt{ rnrO}r,ry,'ry.u pH-Urst, jO'All'ly
qoKMoHl.r xejlu gopouo.qo .ro'jnr{ eAr.rp. Ee:ro lian.,ap I4nrD 6n: II rlo Iil
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AHZUIITTI,IK TPYTI KATHOHJIAPbIHbIH |PYII PEAKEHTJIAPU BACIITOCH }INOqEKAYPYJIMOCI,IHI,I HO3OPAOH KEqHPOPKAH TAHbIIII OJIMYTIIYr. EO'3OH
peaKeHrJtopHu hagponu3r,r r{orrrr{ocuuge 6y no ja 6aurru .rairn, horm olau
6uplauruoHrrH oMaJro KoJrMocr,r oBo3r.rHo (voconou, Al2S3, Cr2S3 no c.)
ljrYu uera-nJIapLIH huApoxcrEAlopuHr4H aMoJro KoJrMocu *ayruahuaL"e,u4,rLr;.
EyurapuH hauucrr Kecrop,p Kn, aHiu*rrrax xuujaurr ejpouoproH hz.qpoflus
[pocecr,rHo qHAAH $r.rxup BepMoK na3brMAbrp.

hudponuz hotn onaru. dytnapwn uoHnapuHun cyjyn If eo OE
uownapw uilo zaptuunu?nu marcuputto dejunup.

fyeaamau acac ea _saue mypwynyn eapwbtnwzrbt mo'cupundan
ot|,aro KanaH dysaapwn hudponusu. lyuapin demax orap Ku, hantt-
cw -6o'su. JwycmocHoJaap oJtwaena, zyocarnJtu eneKmponumtapdup. Byo denarcdup rcu, haucu myputy 8a acacu, eaprub.flbteilu ma,tupinarn
cutbtHrnacb.aa daxmajapaz dysaap cyda nparcmuKu onapa? ma*flrauno
duccocuacuja edup.

Crrauru rypuycy Bo ryBBornr.{ ocacAaH oMoJro KoJroH KCN gysyHy
cyAa horl erAr{KAo, 6y ays K* sa cN--a rapqaraHbrp. K* uouy cyny uoh-
"rryJIAa_oH- HoHJrapbr r{Jro r(spyuopoK, r{oH-rraurMaMbnu KoH lrrone*yryry
nepo 6ulo'oju hzuraa, jenu4au cyjyu gunonrapbr ro,cupn arrrbrHAa K* ro
OH- uoruapbrrra rapqaraHblp.

JIarHs cN- Nouy H* -lo KepyuropoK a3 HoHJrarlau seus rypruyr{yH
(KHvs:6,1'10 "') MoJreKyny,y oMoJro r(o.rr4plrp. Cxeuarux oJrapar 6y
flpocecu 6elo xecropMoK onap:

KCN i --- 
KI + CN'

Hzo

+

OH- + H*
J1

HCN

Peaxcrzja Horr..rqrocHHAo roApr.rqno OH- HoHnapbr rorlJraHAr,rFbrHAaH
trYUIAPbIH hNA,POIA:H O BAXTA KLIIVIII ,qABAM EAHP K[I, TOTIJIAHMbIIT OH'UOg-
JIAPbIHbIH fATbIJISIFbI BO HCN TYPIIYCYHYTI HOHJIAUIMACbI HOTI4I{OCHHAO
aMoJro KOJIMr,rtx H* uoulapr,rHbrH farbrJrbrfbr haclll,rapu cyjyu lroH ha-
.HJII.IHHH Knro :10-la rajuourHra eAoMHru oncyH. Kr.rujonu peaxculalaprru
hauucu'Aa oJrAyry KHMr,r, japaurnrsrur onaH rapa3irbrr AeHapAHp. Jlaxun
JapaHMbrru oJraH Tapa3Jrbrua OH uonlapbrHbrH rarbrJrbrFrr Ff uourapuurrn
larbIJIbIFbIrd4aH xuSajor rcAop qox oJrMaJrsrgsrp. Eaurra co3Jro, KCN gyry
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HejrpaJl AejHr, torloBu peaKcrlja BepMa-rllAnp (pH>7)' horurtlrolt' raupy6o

**t"prrp rr.r, 0,1 " ,LhryryH p[l-u 11,1-A'Ip' hllgpoln: pearcujacuHlt

uou rlopt"racblHAa jaruuur oJlcztr, uohnylyu pearcujauuH roraBHJIIrK xacco-

cH xycycuna Aaha ajArtr olap' EyuyH YqYH H2o so HCN-HnH sou$ ener-

rpoJrHr onAyFyHy Ho3opo anapar oHrrapbr MoneKyn uIoKJIHHA,a, KCN sa

KOH-ntr Hco uoHnap UTOKJIHHAo KecTapopoK, peaxcnjaril,IH uoH rounnjuUU

j a:ar:

K* + CN-+ uzoi 11" + oH- + HCN

na uohajor:

KCN-a oxurap
peaxcujaja LIaJILIKAtIp:

CN-+ H2O €-+ OH + HCN

CH3COONa r"rahny:ryuyu hu4pollmr'l Ao reJloB'}l

cH3coo'+ H2o . ' cnrcg6l1+ OH-

Jyxapsrga Ha3opAaH re'lupAttjlltltt: peaxcH.ialap apacbIIIAa 6ylytt

oxuap harrapla janaruu, ,yhy* Sapr onAyryHAaH tJH3COOH-uyu

HoHJrarrrMa ca6uru (K:1,7 4.10-5), HCN-IIyH ploHJlaurla ca6lrruno Hnc6oreu

onAyrqa 6ojyrayp. .lJ,evola, tICN-aa oJIAyFy KHMU, raps3Jlllr 3aMaHbIH'ua

ayry, u, ttra"tocu yjryH ocaca no rypruyja qeBpHrMI'Iu ofla\1a-r' aaha aorpycy

iyil* hudponut dipouocu a3 oraqlarAbrp. 0,1 n CHTCOONa-r,tn huspollta

Aopoqacfi a3 onAyryHAau 6y ay:yu rrloh,ryny (pH-8,88)' hoMuH rarbIJIbItJIaKr'l

KCN vahlynyna (pH- I 1,1) uuc5o'ras :aucp torIoBI'I pearc:ujaja MarIuK

OilaUalALIp.
3oHQ acac Ba fyBBaTJrrr TyprrlyJrapbrH IApUbIJIbNrJtblt ro'cllpuugart

oMoJro KoJIoH Ay3JIapbIH hu4poltl:ll. Eela AyuIapbIH cyry r''lahlynnapblHAa

cyjyH OH ,onrupo,norH 6HpilorulrocH Bo r,tohlyl;1a Il* rounittrMacbl KeAI{p,

MOCOJIOH:

NH| + HrO NH4OII + H'

Eelanltxla, hHgponNs Horl'Irloc l'lHAo NHa C I Ivrohl y'rry ry'pur peaxcnjaj a

ManHKAI.Ip. horuroron Aa otlyH 0,1 u uohlyilp{yH pH-sr 5'12-'4up' hugpo-

Jrrr3r,r bV hal, uno 6uz III ryyfl K;irrrIoHJIaphIHbl ojpouopxoH

fo"rruau*u6rr, 6elo Klr, oHnapr:rH oNro,rlo I(arIIpIIHKJIopr'r hugpoxctlAnoP

L.uarupao,p. hudpo'tns homuaocurud;s III epl'n Kamuolu'apb'H zautp
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myptaln&pbtw anuowtapuqdaH aihTJ,to KOJtJt uta dyzlapwuwnnahnynnapu m ypw pearciujaja uaturcdup.
3aufi acac 6a zoue 

-mypuynapbrH zapubtJtbr?Jtb, ma,cupundanorjtora KanaH dyznapwn hudponusu. Ey iaila cyjlH t ;; Oiuoruapu dupnautup:

CH3COONFI4+Ni + CH3COO'
++

H2O ;-> 911- + Ff

-JI JI
NH4OH CI{3COOH

NHaOH-slu (1,76.10-s) Bo C.H3COOH (1,,4)_ayru lroHraurMaca6uuopu AeMoK orrap KU,. 6up-6upuuo 
-6"p;a"; 

orryrnapbrrrAaHr'roHJrapbrHbrH 6up-roruuocu ejnu AopoqroAo xer^ajl,rn^0H uohnynyupeaxcujacrr nejrpan rarrbrp (pH 7). JIaxuH lypulu hr"aporrrru rueajor
AopoqoAo KerMocHHa HHaHMar qornH gejrra.

hugpolu: Horur{ocr4HAo oMorro Ko.rrMHLrr ocac Bo TyptrryHyHr.roHrrauMa ca6umopnuuu rujuoru 6np-_6upr,ruo ju*r,;, Aaha,;;iit;,npaKrr'rKr'r oJrapar oHJrapbrH ryBBocH 60pi60p inoy.ynou, Ho3.pAoHrevup4ujuur{3 Ay3Jrapbru peaxcujarap, Hejrpan oi"nu.iiri. Eero Ay3napbrHtuohryruapu, yjryH - rypuyja uu"6"rag arhu ryruurrr' ocacAaH oMoJloKoJrAHKJropr.rHAoH, soae rolenH peaxcuj acrrHa (pFl 9,2) uaauxgup.IynremH ocacnap Bo ryBBornu ryprxynapbrH raprxbrnbrrnbr ro,cH_
PHuAeu oMoJIo KoJroH AFJrap hprApolueo r*li'py: *rrurp,'ryrrxa 6y ayrropi,cyla honn erAr,rKAo, cyjyu aoularrrMac'r H'rr,rqocr,rHAo oMoJro xoruuur H*
n-o OH- -uH 6up.nouMocu MyMKyH onMa.{brrbrHAag pH ua aojuurr.rao 6}uMos.,[euelu, ryBBorJrH Typuy Bo ryBBorJrr4 ocacnapAaH oMoJro KoJroH .rlyuraprrHt'lohnylnaprrnrru pH-u cae cyga onAyry rrru pH 7_Nip.

Eerorux.no, hr.rAporu:uH ca6b6u cyjyH ronrurru rapa3Jrbr.brHbrHseuQ uoHJlaurMbrrrr 6lrpnoruuonopr{Hr.rH oMoJIo KoJrMocu Horr.rrirocr.rHAoAojuruuocaAup. Oxap 6elo 6upnorunn"rup aJrbrHMa3ca, gaha goFpycy, aKopAy3y oMono KorHpoH rypfiy Bo ocac ryBBorJru,qapca, oHAa hrlporrcKerMHp. Oxcaso, oHnap Ho ro,qop ,ur,p o""-uir, 'cyjyu 
HoHrrarrrMarapa3rrbr.br 6up o foAop to ryunoinu gojaurgujuH,ir, 

-iy.y, 
hu.qporru:

Aopordoc, 6up o ro.qop ,qo 6ejyi onaqrar. t iapor"Hs lu..rfrau gejlurouropqroABoJr 
1 3-ao unnycrpacuja 

""arprrrp.
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Oualo KoJrMLIu .lly3nap hurpolur A{ohny.nyu pearcujacu
ocac TYDIIIY

TYBBATJIH seuQ KEAHP rorroBr{ (pH>7)
:aus TBBATJIT.r Ke.qup rypur (pH>7)
:ouQ eeuQ qox ryBBoTnu KeAr,rP Typruy Bo ecacnu suc6u

ryBBOCI{H,UOH acllnbr,[brp
TYBBATJIIt TBBATJrH I(eTMHp xejrpar (pHar7)*

t

?

t

{elser12
furrnapuu hu4po.ruru

l{xu se qoxocacJrbr rypuynapbrH Ay3napbl yr{yH huAponr.r3 ttpocecrr
MypoKKo6 on.qyFyH.qaH ryprrryHyH HoHJratuMa AapaqocllHo yjrFr huaporlls
AO IrHJIJTOJTH KeAr,rp. ^lhocorou, Na2co3-uu hulpolu:uua roHJrr.rKJrepno

6era repuoK onap:

6upuuur.r nurrrro Col- +HrEHCo; +oH-

HKHHIIH nurlrlo HCO; + Hz€ HzCOr + OH-

HCO3- (Kz:4,8.10-ll) aHHoHrapbIHbrH HoHrIauMacbI H2CO3

(Kr:4,5.10-') MoneKynyHa suc6oron qox a3Abrp, 6npltuuvr tluflno.qo
hllgpollr: T.IKHH'{uja unc6etou uyrajuca onynrtlajaH AapotdoAo qox xeAHp.

Na3POa-srH hugpoluslr yq [lrnnoAo KeAup, 6yunaprtH haurtcrrugan

ryBBornLIcu 6rpun,,lltgttp :

Po l- + HroI) HPo 1- + oH-

JaAAa caxraMar Jra36rMAbIp KH, dyuapwu nuJrJtonu hudponusuttu
MocalraH Na2COj-w, ltudponusun ajpu-ajpbt nunracuuda morununnapu
uannowdupnorc jony una anuHmuw jercyu marutuK una jalila? onJwas:

co 1- + 2H,o -)H,co; + oH-

horureteu, hep uxl.t teulnjn \toMJIoAHKIo YMyIrlu Y3B orlaH HCO3-
Hxrucap onyHyp. 6era uxrucapu janHrts o uapalrrla arapMar oJlap KI{,

hulponusuu 6upnnvu [IUIrIocHHAo oMoJIo KoJIMllIx HCO3- -un haMucu

I,IK}IHI.IH TII,IJIJIOHI'H hU,qPONUANUIAH TOUIUJUHO OCACOH H:CO:-UA IICBPI'UIMI'I,I

oncyH, horltrorAo uce jalHrts qox a3 hucco HCO3- rap6ouat ryplrycyHa
rreBpunup, oHyH qox huccoctt uco uohnylAa TzIJIMbIIu onyp Bo hulpoltlsllH
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ocac MohcynyHy. roruKlrJl erup; han6yxu jyxapslla ja:HmuHur qroM

roHJrrrKAo peaxcujaurm 6y 6au*auua nahcyay hev joxgyp.
,[euanu, hugpolrEs.qoH coHpa P z-uon r*lohlyn4a (p_x) z-uon CO3-

ranbrp, (x-y) e-uou HCO3- Bo y lwon H2COj oMaJro Konup.
Jyxaprr4a reja e,4ral.qujn KlrMLt, qoxocacJtbt rypr.rryJrapbrH opra AysJra_

pbIHbIH hugpollrsu Typul Ay3rapbrH oMono KoJrruacr.lHo xorupu6 urrxaprrp.
EyHa oxuap, .Iox rypuy ra-[brrJrr,r ocac.rrapbrH opra Ay3Jrap6uuH hrA6_
JrH3rnH.qa acaclr Ay3yH KarHoHy aMoJto r(onlrp xu, 6yHynga rapxu6una lreial
ro huqpoxcuA rroHnapbr Aaxun olyp. A\ocoJroH, I aHarurvti rpyrr Karuorr-
JrapbrHbrH aHiurH3HHAo MgCl2 rraohrry.rryHy 6yxapnaur4brpaH 3aMaH 6y aysy,
r,roHnapbrHAau 6upu onas cl-, cyjyu oH HoHy }rno oBo3 oJryHyp Bo ocaclr
aye MgOHCI otuoro Konr{p:

MgCl2 + H2O + MgOHCI + HClt

hugpollrs 3aMaHbr hu4pauaruMr,rtrr aJryMr tHvw ]roHy r{no auraFbrAaK},r
peaxcuja-nap KeAHp:

Al(oH2)i* * Hro + Al(oH2)roH'* + Hro* (I nunno)

Al(oH2)oH2* + HzO -+ AI(OH2)4(oH)2*J + H:O* (II nr.rrno)

AI(OH2)4(OH)r.J + H2O -+ At(Ot{2)3(Oll)lJ + H:O* (III nnruo)

Ilarun 6yuyHna aJryMr4glryM lly3napbrHbru hlrqpolu3uHAo KeAorr
rpocecnopHH hauucH ryprapMbrp. ayojjau eAumuuur.(up Kpr, MoHOMep
r{oHnapna (Al(oHF. no Al(oH) j jauaurr, uohryrga rrorruMep HoHnap .qa
AI2(OH)24* no ^.A13(OH)63*) MeBqryAAyp. Eynaau orraBo, uohaylga
[Al(oH)5ALr],,("t') no Al6(oH)v53* rHuH ruypaxxo6 KoMrrreKc HoHnapbrH
MeBqyA oJrAyFyHy KyMaH erMoK onap.

Ejuu uno .Thlv gyslapbrHbrn hHApolu:ugAo ehruuar xu, ropxu6u
ThIOOH) Thln(n*r)* (6ypaaa n - ,y*ro,rr$ ruiuouopo Maar4KAHp, 6o,seu 6-
Hu xevup) olau 6up cbrpa [on],rMep KoM[JreKCJrOp oMoJro KoJrr.rp.

,[y:napun huAponH:uuAo AHMep Cu2(OH)22* oMoJra KorrMacrr
YCTYHIYK rotrrKr4Jr e,qHp.

_ ,fiyuaprru hugpornsu qox MypoKKo6 ory6, qox rrrrranu npocecAr.rp
Bo 6yny Aorr.rr heca6ranaa,rapAa Ho3apo arlrar Jra3brM xonup. Jlaruu
peaxcujaHtru jasrrluacbtHbr caAoJrorrrAHpMoK yvyu 6up cupa hannapla 6us
hugpamauMbrru HoHJrapAaH Bo MoneKylrnaprru sopr'ryirapirnau,r r,cruea.uo
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1

e/raqajgK, Aaha Aorpycy, MocoJIoH, Al2O3'nH2O so c. KHMI'I AejHn' A|(OH)3
ja:a,,rarltr.

KecraplrnAlnju KI{MIa, hltgponur AoHoH npocec ony6, Tapa3JIbIrbIH

japauuacr,lHa xorupra6 qblxapbtp. Ey savau aKcop ha-nnapla AFyH rrox a3

huccoclt jeura rurlutoja rIeBpHrMIIIu oJI)?' JIaxuH Ay3yH oMoJro KoJIMocI'IHAo

nurrnpaK e.qoH ocac Bo rypuy qox :auS onapca Bo ja hugpolll:
npocecr4HAo oMoJIo KoJIMI,IUT hop haucrt 6sp MaAAoHHH uohlyla
TolraHlrr,rul MI4rAapbI oHyH qoKYHryjo xeuuoK HMKaHrIHU nepopce ro ja
ra3 [roKJrr.ruI.qo qbrxa 6Nlapce, oHga hu.qporud3 ,uoHaH oluajavar Ba Ay3yH

[paKrr4K[r oJrapat cy Hno TaM [apqiuaHMacblHa xortlpn6 qblxapaqarAblp.

Eena ha-'ra 6n: AlzSl-uH hugpoll.lsaHAo pacr KoTIHpHK:

Al2S, + 6HzO -+ A[(OH)3J + 3HzSt

Ajluuaup xu, 6elo Apnap jalurt: cy oJIMaAbIrAa MeBqyA ona 6nlop'
Eup uox aHirllrrnK peaxcltjaaapu jepuHo jerup.utlxAo peaxeHr MorcoAI{ HJIo

ur[JroAtrJIoH Ay3JIapbIH huAponultl ulo heca6lallrMaf JIa3bIM XolAUjnUAos,
6a'san hamuu dytyru uow.apu deiun, oHyH hudponw mahcyay
pearccujaja daxun onyp. Bytty unnycrpacuja erAHpoH Ml4ciul,qa KecropoK.

Orcop III aualuruK rpyr KarnoHrlapbl O{tI+)zS peaKeHrlr ula FeS,

MnS, ZnS re c. cyn$uruaP IIToKJII'IHAa r{eKYp. JIaKITH houus uopa}Irllo
Al3*, Cr3* no Ti4* cyrQuanap aBo3HHo, yjryn hu.spoKcuAnap Al(OH)r,
Cr(OH): Bo Ti(OH)4 (aorur orlapar oxct'thu.{pauap AlzO:'xHzfj,
CtzOyxHzO Bo TiOz'xHzO) oMono I(orHpLIp. At"ttrlout'tyu-cynQualln
hulpo;ru: 3aMaHbI ru$ajer roAap aMMoHHyM-hH.qpoxcl'tg aMoJIo KorIrPMocH

Ho3opo anbrHapca, ou.ua 6yHyH co6o6lt ajastu olap:

NH] + 52'+ Hro--+HS-+ NH4OH

A[ohlynga japauuuur OH- -sIH rarbIJIbIFbI, arIYMI4]irIyM, xpoM (III) oo

rnraHbrH (IV) huapoKcLIAJlopHHLIu holl ()rMa hacunnopl'IHlrH nljuerulllt
KeqMoK yuyu xrasajor eAup, 6y aa oHJIapbIH ueryuryjo xeqMacl'tHo ca6a

onyp. Orctauo, III rpynyH 6aurra KartroHJlapbl YqYH 6upunuu Hes6oJIo

hu.qpoxcu.qlopa Huc6orau, Aaha sous holl olau cylQuAJIopI{H halloltua
hacunnopu oJrAo eAHJIHp. ByHa I(epo Ao uoxynryjo yjryu xaruoHJlapblH

hunpoxcta.qlepu 1ejul, uah: cynQrlAnopu Ker{Hp'

(NHc)zS ruo AlCl: apacbIHAaKbI peixcHja 6eno rorInHK rIJIo HibaAo

eAr,rro 6nrop:

6NH; + 3S2- + 3FI2O + 3NHi + :HS- + 3NH4OH

!
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Al3* + 3NH4oH -+ Al(oH)3J +:Nn| (l)

At3* + 3S2- + 3Hzo -+ AI(OD3J + 3HS-

- feja erMaK Jra3LrMAbrp Kr.r, 6y rou,.rx (NHa)2S-un hugporlrelruuu
6Hpr.ruvu rrr.IJrJrocu Ha3opo iurbrHAbrrbrHAaH, rrpocecr,rH KeArnurrHu TaM Aorr,rr
IQaUo erMHp. horurorge rrco oMoJro xonr,,rrzur huapocyler.r4uu uyajjau
huccecu hHAporuso r,,ro'pya ranbrp:

NH| + HS- + H2O + FI2S1 + NH4OH

EyHa Kopo Ao jyxapn,la reja
auaFbrAaKbr peaxcuja Aa KeAr.rp:

oJryHaH peaxcuja HJro 6opa6ep,

2Al3* + 3S2- + 6H2o -+ 2Al(oHL + 3H2st

(l) ne ia (2) roHn,Krrop, r.rro peaxcHjarrbrH KeAouejra roupy6auuu
uapaurrrHrou *rahryryn pH-urrH rnjuornHnoH Bo reMreparypyHAaH qox
AOPOI{OAO AC'IJI'IA'IP. PH-U APTUPA'ITAA OCACOH HS- PH AtIIAfbI AYTX,qYKAO
uco (?) roulujn yapo H2S oMo;to KoJroqoKAup

- Ey rpocecAo, reMreparyp jyxcol.quxllo huApoxeu_cyrsll.quu qox

lT*:1 y.Iyp Bo 6erornxra pearciHja ruyhur,qoH .{;r.;,p. h".r.urgu ,"u
JyxapbrAa xecropulilr.rju KlrMH, aJTyMHHHyM-hlr4poxcra4l,rH qoKMocu oHaKspo Ke.qap KH, OH- uoHlapbrHbrr{ ruohlylAaxu rarrrJrbrr hhnl(OH)3 _u
KCI{MOK YVYU XUQAJAT ETCI,IH. JIATHU OH' TIOHIAPbIHbIH IATbIJIbIFbI JAAHUSaMMoHHW-cylQuguu hraApoausn Horr\rocHHAo japauurrru NHaOH-uH
oMoJro KoJrMocr{ ulo gejul. hau ,qo anyMrrHr,ryM Ay3yHyH huAporlEsHHAoH
oMoJro KoJrMrrtu rypuryHyH 6uplourlroca HorHrdocuH.qo irnbrHbrp. H*
6uploruuacra oH- -brH oMono KaJrMocHHo rnryra6un 4ejurllrp, oHJrapbrH
rarr,rnbrrnapu haculu ca6ur4ap.

hugpolr'r: rraohcyruapsri4au 6npuulrH 6y ro ja 6aurra pearcujajacopQ o,ryuMacbrHAaH oHyH rapa3lsrrirurru auir*ru"ruu 6arui.a il;;;
Y.IYH Io Ha3apo iurlirar na3brMAbrp. Oxap AlClr rvrehnynyua ToApurdnaraJIoBrI oJraBo ercaK, ouAa nejrpzullauMaHbrH KerMocI{ r,rJro hrlior*
HorHr{ocrrH.{o aJrbrHMbrr[ xnopr.rA rypruycyHyH houuuro jeuu ruur4apbr Bo

:Tl:^, f _TyrvruuHyr*l-hrr,poKcrrA aMo,o xoruocujro uexyHryjo xevr,ao.la
oaljInaJar{aubtp:
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Al3* + 3Hzo + Al(oB3J + 3H*

lH. + 30H--+ 3HzO

JIaxuH 6aura gyruuoK qorr{rl lejul xu, Ha [aAap ru, uohlylaa Alcl3
rap o havuuto oJrAyry KHMH ryptu pearcuja (huaponr.rs HoTiltdocltHAo) xec-

,upuru*Arp. Eelonuxno, III rpyrr KarrroHrapbl Ay3JIapbIHbIU tuOhlylnaprt-
uriu hrlApoJII,t3HHAoII acbIJILt onaH ryplJlynyry nejrpaJlnaul.llblpMar Hno apa-

AaH r(erypMoK oJIMa3. Oxop 6o'sra hzuuapga 6ene uohlynlapblH Hejrpal-

Jra[rMacbII{AaH AaHbIIIIbIJIca, oH.Ua hngponus HoTHqocuH.Uo aJIsIHMrIIII Typfly
gejllr, uehlyla oJIaBo eAI{JIMI{lu rypuy Ho3opo aablHblp' Ey rypuryHy 6eno

n"i.p.,ru,u4r,pnoar olap. A\ohny,rra AaMqbr-AaMr,Ibl hop haucrt 6up rolonn o

Baxra KlrMr.r aJIaBo eAHIIl.Ip Ku, huApoKcHAiIopHH rapbl1nAblpbulAblrAa I'IT-

uejan 6ylaurgcsr oMoJro xorcrr; 6y 6ynaursmtt l-2 AaMr'IbI rypuryAa holn

"arprup 
na uejrpannauua 6ufi,aHur heca6 ei{HJI}rp. Ilaruu alsluturtur uoh-

:ryr jeuo Ao rypu pearcujaja (pH<7) MIuIIIK orlca Aa, 6y lypurylyr 
jaluu:

ha.qpolns r{oTHr{acr{HAo otvraJro KoJ.rMlrtll ryptltyflyl't{na MYoJJOH eAI.'InUp.

$46 hnapo,rur caouruHun, hngponfl3 AApouacr{HIIH na hu,qponu3 eAaH

Ay3JIapbIH uehnyn.lapllHblH pH-nrtn heca6nauuacrr

huAporlls Aapoqocu hlt,qpola: onyHMylII Ay3yH YMWI4 MI'IrAapbIHr,IH

haHcu hnCcocnuuu, ja'Hn cyjyu ra',apHHAaH yjryu rypruy no ja acaca (no

ja rypur, hsrrr Aa 
"CacH 

tysrap) qeBpHrMoct{HH Kecropou oAoA yeiwtwp'

nrapbrr. AopoqIocHHLI yjryH sou$ rypLllyHyH (no ja ocacuH) ra cyjyn uon

haculruaH ToHnHKnopHHtII{ Ho}lJIaIuva ca6uuopuHa ocacaH heca6nauar
rrarqH .qejr.rr.

lA,yxronns rr.rrrJrH hlqpolr.rs Ay3napbrHbru t'lohnyllapblHAa huqpoltl:
ca6ytru.su K5, hagpo1H3 Aopoqacusu h no hu,tlpoxeH HoHJIapbl IaTbIJIblrbIHbI

[I{'] (4euenu, eJlaqo .qa pH-sr) heca6lauar YqYH roHnI'{K qblxapar'

[yr 6upecaclsr ralrr[ rypruy na 6uprypry TaJIbIIJIEI TYBBaTJII{

acacbrH rapurbrJrbrrarr rarcupHrrAoH oMoJra KaIMHIIIAHp. 3onS TyPlIIyHy

l{An (6ypiaa An - ryplxyrryn aHuouygyp) I'IrIo Hulapo eAoK' Ayryn
trrz1ponllir,r janusrs aHI{oHa Kopo I(eAoqoKIHp, r{YHKH KaT[oH hagpolltauu
,urirq."uHA-s :auS uoulautaH 6nluaulvlo nepr'laAlrjuu.qau, hugparnaulMblll
r{oH rrroKJtuHlo uohlylAa ranaqarAblp.

!

!!
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An-+H2O. *Har+OH- 
(l)

Ey pearcujaHrrH rapa3lur ca6arauuu reunuju 6ela orardarAbrp

Kruo
[An- ][HrO]

K_p[H2o] =
HAnl

lAn-l

K l{2o

[H.][An-] -

OHt IHAn

toH-ll

l l

. IypylaruMbrur vohnylnapAa cy qox aprrruraMacbr r{Jro onAyFysAaH,cyJyH HoHnaruuajaH MoneKyJrJraprrss,n hHAponqs rapasJrbtrbrHun hop haucrrI'ICTr'rraMOTO jeuo.nuacuuAa_ lojnrualuajou_ rarbrJrbrf'r'br [paKTr,rKH oJraparca6ur ro6ya eruoK oJrap. Ey"; *d;'^'u, 
^u.rp,JroH 

rapa3Jru*rn hop uxl.rrepoQuuu [HzO]-ja Bypcar, arapbrr:

K""p [H2O] hacutw ca6mr xor"rajjar4rap, oHy huApolr.rs ca6uru _ K6a,LrraHAbrpbrplap. Ouga

[oH - ][HAnl*,, = -14n1- e)

K6-brH oAoAr,r rujuoruHu Krro ," Ksan KoM,jjoraopuno ocacoH acaHTa[Mar orap' herurroroH, cy HOHnapbrHUU haculu roulujunA.[r aJlapbrf:

tH-ltoHl = Kr,o

K
toH-l=]1,o

lH.l
[oH-] yuyH 6y aeaaour.r (2) rcunujuuao jepuno jascar, anapbrr:

HAnt

Bo Ja
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Kh (3)

Beroluxra, (2) re (3) rounrlr.'lopr.rHn 6apnou,ulrpcoK, aJlapblr:

loH- l[HAnl K,,,o

lAn l Kn *,

(4)

(4) rounHjlrHo ocacoH aysyu hr,rgpoJrr.{3 lapoqocr,IHrl heca6,lal,rar o"uap.

.(ysyH rarbIJIbIFbrHbI Cgu. non/n-o 6opa6ap oJrAyryHJ/ ro6yl (:,qoK. OKap
lrugpolur Aopar{oc}r h-ca, oHAa cs4n1, z-uot7 A}s haltporrn3 oilyHMylxAyp,
6y'uyu Ea Horur{ocuHAo C rn,,,, ,uo-,r FIAn Bo C ,r..nn z-tt'oH oMoJIo

KonMIItxAllp. Eysy Ha3opa alsr6, (4) rou.rrlrjnHAoH il,Tapbrr:

C'"o,,h' Krru

cuon -- c,ronh K.onn

6ypaaaH

Coo,, h' K *,u (s)
1- h K*,*,

5lo-
K,rn,

!

213



Oxap I-o uuc6aron h xeuujjoru qox Kr{quKAHpco, oHAa

csanh2= 
*

BA

h=
Kr,o

C on,K nn,
(6)

C uu,

(6) rorurujrznron huApor,3 Aopor{acvH.,H o roAop 6ejyx oluacu:

. a) Kr,o Ha raAap 6ejyx olapca, r,leh,rrynyu reM[eparypy o roAop
jyrcex onap;

6) Coo. Ho rcAop Kr4qr,rK oJrapca, hugporu:a yrpajan AFyH rypruycy oro4op :ozQ onap;
B) csen .ajuaru Ha rol{op Kuril,rK oJ'rapca, qaha aorpycy vrohly, noroAop rltsBorntl Aypynarrapca, hraAponfi: aopauecu 6up o.affi au qox orap.Eere AysrapuH rr.roh-rryrrupui*rn pH-nsr (4) r;;rr{ ;lJpe heca6rraMaroJrap. hrupo-,ra: D.earcajacsrnuu (ri rou,rajrzrr4eu 

- 
nepyuayjy KuMH,[OH-]=[HI,]. OHaa (4) raHnajra*,, u*#rruobr Kr4Mr4 4ojnnguprrraK onap:

K.- LOH-], Kru,

K ro,lAn- l
(7)

gxop Ay:yu hugpolr.r: Aopaqoca a3Abrpca, (lOfta_gau a:) ou,qa AFyHhuApo.lru: onyHruajax huccacusuH rarbrJtbrr-brHbr [An l= Cro, (!y: r.yBBarJrueJleKrpoJrr4r oJ rAyryH/raH, rrpaKrr4Ku onapar. naahrry,rAa rurur"iru gucocuacuj aeruarrylup) heca6 e,rl(aK onap. (7) rou.,rajunaun j*"* ;"p;

- K,n
IoH l' = t; ",o^

K., ,

tOHl= #!Cro^1\,,,n,4n

BO

tOH I - aau [H ]: (K.r,u llOH-))-o Ker{Mr4ur orcar, arrrapbrr.:
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BO

eTCOK, afiapblr:

-

Ja3ar:

[H*] =
KoroKron

1
J--'2pKHzo PKn,r, - PC rnn

C unn

1 I -- 1.
pH = -lg[H'): - 

rlgKn,o - ilgKnn, 
I 

2lECo.r,

-lBC"on- Er PCron, -lgKron-u PKrron se -lgKrro -u pKnro I'Ina aBo3

pH (8)

oxop huaporr43 Aopoqrocr{ qox 6ejyxaypce (>l ljvo), onqa h-uu ne

ruohnynyu pH-nuH heca6lauuacrr ,qaha AorHr roHJlI,IK HJIa anapbIJIMarIbIAbIp.
'(5) rbulujprH, raM KBaApar roHJl4K xuua ho,,.t erMoKJIo, hugponu:

AopaqacHHI.,I (h) heca6lajblprap' Osaa:

I

2

1

=-
2

- Kr.,
h_-- - +" 

2C BA,KHA,

,fiuxap ropoSaen [An-] + CBan, €rlo{o aa [An-] = Cgon - IFIAn] :
: CBA,-[OH1 oray.yry Ho3apa amt6,6 y najuornepu (7) rannnjuuga jepuue

K ,K
HrO Hzo

+

KnaApar rouluju [OH-]-a xepa holr eAI'IpHK

-Kn.o
loH'l = T*;*

Kn.o Kr.oCuu,

4 K' n.r, 
- K rnn

2C u,rrK ron C ,n, K o.ru

pH=pKu,o-pOH

ro pH-u ranblpblr:
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pFl-riu heca6lauuacbr r{yH r,yaaseerujjorno h ro cs^n xarnrr,rjjor-
JIapHH.[aH ucrltcpaAe erA[rKIla h ,ly:lyH hla4pollr.rr,t Horr4r{ocaHAo iurbr}Irvrbrur
[OH]-rrH hanus C.on4y:yna o:ran uuc6oruun aeiua egvp:

tOH I : C"ou h; pOlI: -lg (C"o^ h);

. pH = pKu,o - pOH = pKa,o - p(C"o, h) (l l)

[y: 6up ocacrrr,r ryBBerrr, ryprxy no 6up rypu]y rarrbr,rbr aeue acacurr
raprxbrnbrrJrbr ra'ctrplrlr.rloH oMono xorrruuAlrp. 

-Se1o 
hanga jarrr.ri,, ;;;+

ocacblH KarHoHy huApo.ull: ernp:

B'+H,oe--> B0H+H*

LH.)[BOH] K
Kr= HrO

[8. ] Koo, (12)

(13)

6ypaaau

h=

[H*] =

Kr,n

C ru,Koo,

Kh

C oo,

Jarula caxlaMaura3brMAbrp Kr.r, 6y rexrrluuu $opuyl y:pa januur :au$hngpo"rrus eaau (h<l0vo) \yznapvtu h,Aponu: AopoqocuriH hlia6rrara. o;up-Eyriaau oBBoJr_ orr)Fy Krrr\,{I.r, [tr.] ne 
'pH-r,r 

oar"-'r.rn Ay3napbrHrr,rohutyn.rraptrn4a heca6laMar fr yH raHjrHK rypMar Jra3brMAbrp :

5a&!.
O orrn

_1ll
Pu = 1PKn,,t -ipKou, +1nCun, 0a1

[yr reuQ 6up rypruy raJ'rbrurbr ocacnapbrH no 6up ecaclrr seuerypr,yJrapbrH rap[rbrJrbrfnbr re'cupuu4'n oMoJra KOJrMHrrrAnp. Eypuauhurpolu:a horra :eze rypuryHyH arrr4oHy, sa harrr ou .ur$ u*cbrg Karr.rorryMo'Dy3 ranbrp:
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B* +An-+FI2O < => IIAn+ BOH (15)

tHAn]/[An-] no [BOH]/[B.] rruc6ornopn rypruy Ba ocacblH LIoHrraIUMa

ca6urune acacoH 6epa6apaup:

IHAI] lH.l tBoHl [oH- I
BA

lA"-l K [8. ] K uooHAn

I

a

( I 5) raunujr{HAa alrblHMbr[r aAaAnapu jepr,ruo j ascar,alapur:

Kn= lHAnlpoHl lH.lloH- 1

lAn- )lB. ) Krn,Kuon

OssanrH KHMH Ay3yH yMyMLt rarbIJIbIFbIHr,I Cron, hugponu: .qopoqlocl4Hr,r
uca h r,rJra rruapa eAor. OHAa hugpolrara Ma"py3 ranaH Ay3yH MoJI HJIa

rarblrrbrFbr C.on h-a 6epa6ap onauargup.Ey Ay3yH hugporu: 3aMaHbr hop 6ap
MoneKyrryHAau 6up MoJIeKyJI rypmy ne 6lrp MorIeKyrI ocac oMoJIo KoJrI4p.

Ouga arapur:

[HAn]: [BOH] : Csan h

hu.qpolr,rs oryur'aajaH Ay3Aa Hco Coon - Cron h : Cunn (1-h) ranauargmp.
Osy rpaKruKr,r oJlapar raM graccocHacuja onyHMylx heca6 eyu6,

6upnu,,lu jaxuHnaurua y.ryH aJrapbrr:

[An]:[B.] :CBA"(1-h)

Tanrmnuru rarr,rJrbrFbrH rNjueurHrz (15) rarurr.rjunga jepuua ja:rr6 na
(16) reHrrrajr.rHlr Ho3opo zurMaura ja:a 6ralaprax:

c rrnh c ro,h KHrO

cHA,(I -h)Cun,1-h) K on,K uo,
Kh

6ypaaaH

Ko,r,

Krn,Kuoo

h2
.................-.........:=

(1- h)'

Knro 
=

KonnKuoo

ro eu uehajar

2r7

{tt (17)



h-

Knro

Krn,Kru, ,l-1
t + ,[Iq

(18)Kil20
1+

K ro,K oo,,

oxap h<<1-A,pca, ou4a (17)rau*rjrnun Moxpaq,HAoru r<ecp,uo h-'urujuaruHu Ho3ope anMaAbrrAa oHy arrlarbuaxn Aycryp y:pe heca6l*;;;;p;

h- ^[tt (1e)

Oxop huapolus ca6uru KHr{HxAHpco, oHAa huqpolns qox Aa AopHHKerMHp' Evua oxruap Ay3rrapbrH ruahlyruapuHbrH rypruynyryHy auaFbrAaKr,rruuu ra'JuH erMaK oJrap.

I : tBl:
oJrap:

(:20)

[HAn] : [H.) lAn-) fHrCon,
Krun K,rn,

oHqa [HAn]-nuu 6y rr.rjuauepu (20) raH"rlajrzu4a jepuue ja:car Bo oHy[H']-a xepo hem ercoK, aJrapbrr:

[H*J =
Ko,uKno,

Koo,

_ Ey hanla jenuroir rpaKr_rrKH orrapar [HAnl e [BOH] ne [An: Ceen re"6yr egex. OHga heca6nauaurr-(l6i rounaju'ysp" unupru.

t. Krro [HAn]2nn= T*Jtrn--q;
fiuxep rapeQrou,

Bo pH = *. u*,o *1nrc,,* - ) nK,r, (2tt

(21) raHnrajn KocropHp KH, AKap pKHen no pKron-urrH rujueuapu roxMHHaH6opa6ap oflapca, hugpolur onyrraH ay:napru-nrahnylnapu o"ru* oJrap KH,uejrpa-rr pearcr.rja (pH=7) .""prpr"p.O*"p pfr^".pf"ol orrapca,oHAapearcuja r,ryhuru rypgAyf (pll<7). b*"p. 
^ 
pr,,^,>pkr"rl"'o*u pearcu.jar,ayhurH ronoB,rHp (pu>z) bxop' ay:yu'husp;il;;"#rru"r,o" 

""u"u
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a

Hr,rc6oroH ryBBorJrH rypry arlblHapca, MahryJI 3aH+ rypIII peaKcl4Ja oJIa-

lrarAbrp. Orcnxa, u"u"'Uuiru ryBBat-IIH oJlapca, orUla laehnynyH peaxcrajacrt

sauQ ralanH onaclarllblp.
Byharuapaahrlapola:uehcynlapntaltHlaTblllbllnapbl6up.6wptltuo

jaxtrH onMacbrHa 6axrnrajapar,6apa6op 4ejur,gaha AolTycy [tIAn]+[BOH]-lnp'-Ey.ra 
r"epa !o Ay3yH hrgporrrrr 

-6apaaa 
raHbltuMar jox,aipH-ajpbulblrra

KarHoH Bo aHI,IoHyH hngpolll:uuo 6axltar J'Ia3bIMAbIp'

JIarHs, nraporrl: uaPoqoca uox 6ejyx gejuria, uahurylga Ay3yH B* Ba

An- rIyII qOX raTbUIbIrAa HIXTHpaK eTMACk hAgpOnU: IIaTHT,IOCUH,UA aIblHMbIIlI

:ouQ rypury no :aurp ocacblH tlonlauruacblHbl cblxbllrAblpblp' Eyua ropo Aa

npuotr", heca6 erulK onap ru, [BOHI=[HAn]. Ey, h ne pH-sru (18) na ja

(i9) ea (21) rexrvrr,lurr Aycrypnapbr r4no heca6.rraua arapMara I4MKaH Bep,p'

fla:apueH rceuupraneu Ay:lrlapblH hI'tt1po'nu:un'H Y1 huttluAau oJIaBo'

aHarIHrHK iuruja YrlYH, qox ocacJlbl :ancp rypury'rlap Ba 6uprypuy rajlblrnbl

TyBBoTJIH na ja :aa$ ocacnapblrt rap1ur'Ulbllnbl TO"cI4pI'IHlIaH aMaJIa KOnl\dI4lII

opra Ba rypur Ay3rrapnu (Na,S,(NH4)2S, NaIIS, NH4HS, NarPOr, NarHPOa'

NaHrPOo trrru AFnap ra c.) hrr4porll'I3HHnH go ahaurajjaru BapAbIp'

3ouS qoxryprly riutbltJlbl ocacllapAaH oMarla KonaH Ay3JIapbIH'

MacoJrorr FeClr, pL(CUTCOO), re c. hngponl3lr HarHqIacI4H.lIo :ar'r6 holn

olau 6upnaurManap ne ja xo,uou4 uahny;rap aMarla KA.[MAJHH,[,3r{, qo'rI{HJIHK

,'"p"arpiup. 6yua rcopa uo 6elo hallapttu hltAponra:una- 6axr'u u aj auar'- 
Opru AyJ rroxocacJrbl 3oI{Q rypuynap Bo 6uprypury raJlbrulbl

ryBBOTJrn Ocac[apblH rapIIIbIiIbIIJIbI TO'SI{pHHAaH aMoJIo KOJIMHIU.IIIIp'

Yrnryvrr,r Qopr'ryny B"An (6ypa,rra B" 6rap rypuy rtuIbIHH ryBBarnu acacblH

arlroHyAyp, n>2) onaH 6ele rHrIrl?I opra AFnap IIHruIaBapu hlqpolus
eAr{pnop:

An"- +FI,O <# IIAno'rr + OH

l{r{n(n-r)- +HrO a-----+ FIrArl{*;l-+ Oi-l- sa c.

A.qareu qoxecacnbr rous r.ypruyt{yH rrHJUrAnlI pIOH,]IaIIIMa Ca6u'uapu ea

aF iurapblHAa rnjuouopuuo Kopo KacKI4H Sepueunp, 6yua Kopo Ao

hagpOnu:uU coHpaKbr rrHlnAnOpHHAa aJIbIIlitH AAOlUrDpu HO3Apa aJIM,aAaII'

,5upiluuru jaxuHnaur,va rurjr"laruno ocacoH 6i:la [y:lapstu raa:hlyrrnapblirblH

Kn, h ,u pH-n hra4ponr=rn 6,rprrrrrrlpl rLUIlDcHHo acacoH (3), (6) no L(8) sa ja

(l l)1, hor"rvunlftr 
-(3), (9) Bo t(10) na ia (11)l l'oHIIHKnoprIHo ocacilu

heca6lauar olap.
Opra lyi qoxocacJrbl sau$ rypury na Guprypury'-'ry raJrbrrJrbl 3oBO

ocacblH rapfirl]rJlblrJrbl TO'CIpUHAoH AMOnO KAJIIIHrUAIIp'

a

2t9



- B,An (6ypuaa B* 6uprypury rarrbrrJrr,r :one ecacuH KarvoHy.qyp, naKHHn)2) yr..lyr"rlr Sopr',ryrry oxuap opra Ay3Jrap, rrHJrJroJrH haqporll: egup, 6eloxu,hlrqporll:o hou Karr4oH ro hov a" urron Mopy3 r.iurbrp:

Bt +HzO 

-) 
BOH +H.

An"- +HzO-2HAn(*r) +OH-

1171n(n-t)- +H2O<_-+ HrAn(n-2l1gH- na c.

6y ha-r4a, o,BaJrKr.r Nrr{ciurAa gejruaruaprr 
,Ha3opo ar.rapar aHHoHyHap,brr{Hn [HrrnaJr, hr,rqporu:u aejun, ;a,ruu: Orprri*, rr.rJ,ro Ho3opa:uIbIHbIp. lr,xop r,opaS.{au, B* xarraouy so_ An, urrory hugpolu: erMHp,JIAKI,II{ OMOJIO I(AJIMHIiI H* IA OH' UOHTTAPU 6UPIEUTUO .YiYN HOHJIAIIMAMI,ITIMoneKyJIyHy eMoJro 

_ 
Korupr,rp, 6era TacaBByp erMoK onap KH, Ay3yHI,IoHJrapbrHbrn 6eivr huccecu huApora:a ,",,py, mJrbrp. Oxop Kro,(,:ij ;;Kro, rras,v, .ia"p a3Abrpca 

"u rujtrauopzno Kepo 6up-6rapnop,HAaH
llsajot rarap ryrr-orn, sLprureuuprJp"u, ouga hragporr,3nH r{ox rr,,rrrrorr,BO JIa3BrMa rol(op AopHHO KerMocH haarria"r* Ho3opa arMaMaf o.uua:. Eyua
I-"pu A1 h ro pH-r,r Aaha Aor,f, qox frHrrronlr oJrMac'rHa Kepo hel;ruItypexro6 oriiH'rolrJrI,IK r{rro heca6lauar rra3brMAbrp.

A,qaras 6era Aygrapuu Kn, h no pH_nu* ,.u*"rnn rajuouepuuuxt't$ajo'r ra.qap a-[Mar r{yH ailraFl,rAaKbr roHnr.rKJropAoH ucrueaAo erMeKonap' orep guccocuacrzja onyHMyrx Ay3 roMaM,rra B.An ropru6uHoMaIIHKJIHpco, orrAa huApoarsuH ro,,nrr- rupf,"r""r* nrr"pu iur,raAas(axep Kn xuunxgupce) ja:uar o"up, 
-""'

BrAn <---> 28* + 4rz- (Auccocfiacr{ja)

B. + F[rQs:+ BOH + Ht

!r.n2- | HrO-p2IlAn + OH. (huaponr.r:r)

hnrpont: ilpocecu qarr halriuAa aruaFbrAaKbr KHMH ja:rrnup:

B' +An2-+ H2O F+ BOI{ + HAn

(6ena xa, KarHrJH Ba aHr4olryH hrrgporu:n Horr.rqocr.{HAa ar.rr,rHMblru Hr saOH* uoru:apsr 
.i esrllou cyjyn r.roruo*"u*rur- MorleKyJryHy nepauar). [ena.nu,huApolur ca6l.rru
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lBoHllHAn-l lBOHllHAn- fKu,o Kr,o
Kr=

[Bt]fAn-l - [H-]lOH-lIA"-)["H.) K*nKrnu-

hugponra: Aopoqlacu I'tco

h_lBOHl _lHAn l

Cu.n, C orn,

Eupurtrttt j axr,tuttarurrlaqa

IBOHI=[HAn-] =hCu,r,

tB.l : zcu,nn - IBOHI : Co,n,(2 - h)

BO

a

it

[An']: ou,o,- []IAnl : co,u, (l-h)

h(1 ofigyryHy Ha3opo anrt6, ja:uar oJlap:

*^ = --,lf93z!!- ^, 
hz

i;,ri - h)(t - h) 2

BA

[HAn'] =
_t[y ,-._
K n^,,- +lH* f

hC u,o,

KIt20lrl =
Ku,,, K ro,

(23)

Onep no:epo anblHca rra, [An]2 : Cu,o, - [HAn], rr'rohlylyu pH-uu ja

(21) reunujHHo ocacorl raxMHuI{, ja aa 6rlp ra4ap AerpIr h ea KHAn-
aAoaapr,rHa acacoH heca6rtartar olap:

h

lH*fCu,n, _lHAn- l
K ron-

[H-]- o xepa 6y rapa3nllrbl ho:u elunur orcar, ranapr'Ir:
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hK
[H*l = 

HAn- 
-t-h

^ 
K,,oKrn -

Kuo,

'- aryp--
Kuno K ro*

2

Eeno K14, h<<l ha-uunrr Ha3apAolr reuup4r,rjuuu: yqyH, KocprrH
Moxpariir.IHrirr trKHHqr4 hag4rzuu Ho3opo aJrMacar, j asrrrar, 

-onap:

[H.] = 2K
K

HAn

KoM

1

Hzo

pu= 
lnK,,,o* )ouun, - )nr*, - )rr,

Kepyuayjy KLTMH, (24) rcntujra (21)-aou as eeprnouup .oxep 6a,rnaHrbrrrAa rarburMbrrrr ii,' *4""ir' .;+;i", raAop 6oiyKoJlapca,oHra h no pH-u eJroqro ao rrayajjeu AapoqroAo TOXM'H, rujvoua,
allraFbrAaKbr Kr.rMr4 heca6rauar Jra3brMAbrp. BrAn rr,rlrJrlr Ay3 arxaFbrAaKbrronnlrK y3po Auccocacuja egup..

B2An 5:2 28* + 4ou -

Oxep i( xlreajer ro[ap 6ejyqtpco, oHnil lB*]=Cu,.sn ne [An]: Cr,r,
heca6 eruax onMa3. Ey hzuiaa [Br] +2 Ca,e, no [Anr]+ Cu,rnotrap.

Haru.,taAe oxap r,.rahnyrqa hugponr,r: oJryr{MaMbrrx aHr.roH}rr [An2-l rarrnml_FbI IZIJIM'IIII.A' OHAA hUTPOIIC EAOH AHI4OH),/H IATbIJI'IF'I THA"J :(C,,N,-iE;5
6opa6ep cdIscI?I'. Eupuuuu jaxururaruuaaa hugporrr3 oJryHMyru Karr{or{yH
rar6rJr6rF6r Aa 6ela orra\rarAbrp. Aaha AoFpycy pOUl=1Cr,u, -t\rf_ii.
K.aruonyH h*{por,s olynruajan huccecnsuu rar'rJrbrFbr 6apa6ep onar{arAbrp:

tBl : 2c r,.nn 
_ (C u,n _ _ [Anr-] : (C u,^u + ;Anr l.
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farrurrrrsrn 6yryH 6y aSaaanopnHll (16) rarurajuHAo Ha3opa aJlcar,

aJrapblr:

(C u,o,- 'Uqr'- 7)' HHrO
Kh (2s)

t

,

- (C u,n - +f An2- )[,qr'- ] K
HAn

Kron

Kn 6ojyx orlAyryH.qaH, ;1aha AoFpycy hu,qponuo AapHH xergnjuugax

[Ao'-] ,qy:yH 6auraaHrH.,I yMyMI,I rarbulblFblHa (C) Kepo ue"rapu3o
urropr4cprHAo orau [An2-] rujuoruuu Ho3opo zlnMaMar Aa oJlap' Oula (25)

rauluju auraFbIAaKbI Ia$aaeHn aJIMIIU onap:

w - 
C'urn, 

-curnn - 
Krro

nn - (C ,,n, -[ An'- !- [ur'- l- K nn, - K oo,,

ra Hahajar
Curo,

Kh

onap. (26) renlnjungou [An]] rarblJlbtFbtHbl ralAblrAaH coHpa, rzulaH rarbl-
rrbrrnapblH hauucrtHu he.ca6aauar o.rrap:

Co ,- K, +l
fB*f:crr,r,+[An]]:5:u ru, *-ff = cu,nnn; QS)

fleuanu, 6y aysyu An2-uoruapuuuu hugporlr3 Aapoqacu:

lHAn I Cr,n,-lA"-)

(26)

c r,n, c rrnn

(ze)

B* rzoHnaprturtu hrqporu3 Aopeqocu

hu*
IBOHI Cu,n,-fAnz-)

(30)
2Co,n, CBrAn

Aurarrl.qa BepHitMI,Iu uru 6epa6epnnK.qoH 6upuHa ocacaH raTbIJIbIFbI

Cr.o, trottltr olaH BrAn Aysy Y'IYH r,,tehnynyH pH-nn heca6lauar olap:

223

. lln'-l 1=l- cur* ='-'t



[HAn ] lH.l l BoHl tOH-l
li;1=1,,, eoLaffi=d

Eupuuvl.r 6apa6epnuxaoH rrJrapbr:

lH'l =K

tOHl = Krnu -&:!- (r(,, + I)

Pou = pKnorr + p(Kn_l) _ p (&+t)

\K,,,,, f
nAn [An.l

(28) rounujr4HAoH [HAn ]-uuu tso (26) romrujrrHAoH r4co [An, ] rurjr,aer_napHHH jepana ja:car. arapbrr:

fII*) =Knn,_(Kn_l)

6YPala'
pH=pKa,,,, +p(K,,-1) (:t)

Lrxunqu6epa6apnzxgoH,l*::., 

BoHl[OH-l = Xr.rffi

lu="u.,(11ffi;rujun4ou 
BoH ne (27)-aan [B*]-ur-ru rujuer-uapr,Hr, jepuua

oypa.qaH

BE

pH = PKtto - poH = pKrt,o - pKuoH pK(Kr-l) + p(Kn+l ) (32)

Aaha aarur heca6nauara, xycycr4rro haqpora: cailurn vox 4a 6ejyxrrrMarbrrra, [Anr'l-uu .rauua. yrya (25) r";;j;;;r","'r",,ruorru 
r4r{o_DHCHHA. onaH [An2-] rujuoruHu nui"p" irrrMa,qaH ,u ony iAn, r-nu Kepo .r.aM

KBa,qpar raHJrLtK ruuu heml erMoKJra, acrusaqo 
""*n* J"jp,^'
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^ -C u.r,(2+ Ko)
inn-i = 

- 

+
2(Kh -1)

4*9:!t-
4(Kh -D'z

c'r.o,+-
(K,, -7)

(33)

a

CoupacuHa uco jyxapuga rejl onyuayry KHMH oMaJI e.ur{Jrup.

Typul ry3 qoxocaonr seuQ rypruy ne 6uprypruy raJrbrrJrbr ryBrorJrrr
ocacblH raprubrJrbrrm re'cllpllHAoH oMoJro KoJrMHruArrp. By rlrrrAoH oJraH

rypu lFrrapuru hrgponu3u, aKop :ouQ rypur)rHyH acacJrbrFbr > 2 onapca,
rrrzJlrraJlu r(eArrp. Mucar onapar B2HAn ropru6ru Ay3y (6ypaaa B*
6raprypyruy raJrbrrJlbr ryBBornH ocacblH KaruoHyAyp) ua:apAau Ker{llpaK.
9oxocaclu eou$ rypuryHyH aHHoHy onaH uysyn r"rehnynyHAa, hllApoxeu
uoHnapbrHbrH 6uprouruacn oe ja rzoHJraruMa heca6una oMono KaJrMHur

rroHnap Bo MoJreKyJrJrap HIrrrHpaK erManr,r.quplep. Ey har.qa Ay3yrr e3yHyH
arrr4oHy HAn2- uno jaHauru vahrylpa HrAn',An3- HoHJrapbr Bo HrAn
MoneKyJrlapbl HrurupaK eAoqroK. Ey uourapuH har*rucnHbrH rarbrJrbrulapbr,
erralrago rypxryHyH r.roHrauMaMbrrx MoneKyrry heusH :ou$ rypxJyHyH
r.roHJraluMa ca6uuepvuuu hauucHHu oIIaMaJrHArrp. [ejulaulapa yjryn
onapar IlAn2' hnAponu:ranu 6erra jasrraar onap:

I{An2- +H2O <-2 HrAn- +OH-

HrAn- *f{rO a--2 II,An+OH-

fiurep ropo$AoH, HAn2 -nyn r4onrrarrrMacbr Bo An} HoHrrapblHbr Be-

perp. EuprHlrrz jaxruurarur'aaga hluporur:uu I4KHHrIr.r rualt,racnuu, (o,

6upvnrwu ru.rJrrroHlrH hagporu:rauo uuc6oreH a3llbrp), Hrfu MoneKyJryr{yH
HoHJrarrrMacrmsr (H,An-HyH rarbrJrFu HrAn'-HyH rarbrJrbrFbrsa unc6oraH ai Bo

HAn2-uyu ra'rbrJrbrFbrHa uuc6oren uce Aaha a3Ablp) Ho3apa aJIMaMar Aa onap.
H* Bo OH- HoHnapbr apacbrHAa rapa3Jrbrr anAo eAHJTAHxga FIAn2- Tpllt
uoHJrapbrH hugponuruHl4 TaM IIroKHnAo aIrIaFbI,uaKLI KHMH ja:uar orap:

HAn2-+HrO z- . ? HrAn- +OFI-

HAn2- <r:> H* +An3-

2HAn21--=HrAn-+An3- (34)

Aeuorn, 6y HoHJIapbIH rarbIJIbIFLI :auQ HrAn ryplrycyllyH vrr.vl

HoHJrarrrMa ca6ururuu (K rr,r- ra K 
r_ o,-) egoraoragnp:

lH.llHAn3-l,. K r,r,,-
K _lH.ilHAn)-)" H,An 

lHrAn- l
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Iiypaaau

aJIapLIf,

(34) raunrajuua ocacorr 4y3yr.r hr4Aponuz ca6urv,6eno ueaae oJryHyp:

l .l _lrr,A: I *u 5*t)_ LAn'-l
R r,nu lHAn2-l lH.l lHAnr-)

,, lHrAn- )l A"' l
lHAn'- l'

(3s)

lHrAn- llA"'- I
lFIAn2-l lHAn -)

G6) ,ou,rujnnurr car hr.rccoc,Hol!L4[f Ba ,Y!-L Huc6ouopr.rlHAn'-1 fHttn'z-l 'r"
aBo3HHa (35) ran-ru.rjHHAoH 6yunapa yjryH xanau rujrr.rarnapr.r jascar, zlnapb':

lHrAn" )l.An' ln^= 
lHAn') W;r-1

lH.) Krn,,- K
HAn)-

(34) reHnrajlr Kecrap,p xu, hugpolr,r3 3aMa,br raru HAn2- uoHyHAarr,
HrAn- ea An, r4oHnapbr arrbrHbrp. [el,lo.rra, eKop x. HoHnapbr HArt' 

- 
;;fi;;

hugporu: eA,pca, oHtra xl}IlrAn- Bo xliAn3 ,rr"rnup. hrlporr=
onyHMaMbrrx (C- x) regop HAn2- HoHJrapbr raJrap.

(37) rennajunUo 6y rujr'aar.rropll jepuue jascar, arrapbrr:

K
Hr tln'

;)'
(. \-l),HAn .r- f

lH.1 Kr,o,
(37)

2x__--------.-----
4(('B,rtA,-,)'

K
K^ - ---ttfu'-- -.. 

K r,u,,

Orep x- nH rujlreru Corr,,nn _ s srac6eraH Kuqr,rK oJrapca, 6y aa aAorou
MYMKYHAYp, oHAa Maxpollqo ozl,'rH x- uu rujnarr.rHlr Ha3opa iurMaMar.qa onap.
Bera onqyrga coHyHr,ry uQaaaHu aJrapbrr:
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K.. . ,- x2
(,=- !L+n - ---.-' K' ,.on 4L',0.,,,n,,

(38) roHrII4jIrHHH x- a Kopa hauu qoxacacrlt'I rypululapb[i
ayrrupoittotn hralporus .qaPaqocuHn heca6lavara LIMKaI{ i'lepHp:

(38)

rypur

x 4C28. HA, K h = 2(l u,r,.o, {K^ :2c r .
Kl,u,'

li,.;
t

BA

x r--
h = ---jl--- = rl K, =2(.'o,,,,

L'i,uen

BrHAn rfiIuluAp MohJlynynyu pFI- Hbt Kr),,1 - uu K,,run. rnjlta'r''lopttua

ocacoH TanMar onap.
(34) rori"rrrzjrnu u"o"un rypIIJ Ay3yH BrtIAn hu'tlponra: uohcymraplttrltH

HAn2- HoHnapbrHbtH 
-rarbrrrbrFLi 

A^,p- Orprru 6apa6aplrNp: Il{rAn ]-=[An' ]'
IiypaaaH Kn yuyu orau uQageHu (5ax: 37) 6erc jaunar'o'tap:

FIrAn hoHyHyH HoI{JIaluN{a ca6aluttAau a[bIpbII::

lllrrln-) = w:l
lHAn2-) K r,o,

Eere,qurrto

I H-.,1n )2
*^= lulr;+ =

llt,An-l UI'l' K,,,,
nn= rror'', -lKn,.,,7' K,,,0,,

-K--,1--
K 

'r'ron

H 
'.4n

Eypatau

[H*] =- K

227

-K I I)n'

E



BO

I
oH = lnK

I+-
2

pK (40)il2 -4n

3:?:If.-H.ffi ;,HI",T[r',?,To1,'#:yno.nprvprrvrarrbrf Jrrr:ouQ
BHAn(6ypadB;lo,p,yffi -.io"";.;;;'lX[:fi:#,iXl;,X:],i#i",ig;;
ryplx ry3 KerypyrrMy-ruco, oHrra. harpor11.'ar 

"urron|'*i uan aHHoHv

ffi:1il1'jf,;r:;1i:"t,rr saas rypryruprH 
.aHrroHrapbrHbrH hv.spotr nzvr

,qii j ;;;;;: "i """ 
i|" {,i,I:Hffi #H" 

ap u, u r, 
^" ","iifte} : a, ; ; 6"t t

Hro)-rapi:,-rrr.ou orr-.ro"rp. {blrrl MoJIeKyrIrIapbI (HrAn, gbH sa
I,IoHnaruua ca6wrusuu harr"urrorn a3 orMacbrHAaH acbrJrrr orapar (rypuiyHrAn ro ja ocac BoH), 

""h"r;;6il 1.1, H* uourap' ycryHrryK roruKr.rJreAoqroK. .{errlonu, 6v uorunautua ca6uurcpr.rH1H .r.lr"rrra",ri ,"uru, oJrapar
HJ[t#;:JIap'uaH 

6upu G;"-"""'" 'u B') ,o* ,upun"o" haApo,rn:
Calo ha,lra lro3opo arar xa, HAn.eAl{prrop. (HAn,oiuourru"r,rHbr Ha3oD"'^"--I- 

O"pa6op 4ope'loAe hgAporzs
oMoJIo r.urre"r*rr).-Ouga ' aJIMhIpbIr, Aaha Aorpycy An'- - uy,

HAn + H,Oq-_=_? HrAn + OH

Bypuau' (16) 
.:_? 

(18 ra. ja t9) rycryprrapbrHa ocacoH Kn ne h_ uu
lT|"il:1ff#'[Y" " 

r n saj or'"*""^,.i.;6;;;;;""p, 
naha Ao.pycy

r:; ;. a; ; 
" iil ;i:ryrry!il T [1 #I ?#i i,itJ,",xt *::" : t l*#oJrMa3, rryHKH iurbrHMbrrr pU'.yruurm u" 3u ,"16 acacAan hor

ffijf *frfi.,I "*:ffiH:; :lH;ru;" ";}IiJ;ht:ki#H t::fftrra harn*raro yjryu ueJutrup.
D(' 3H JaxbIHJIarrrMa Hrro BHAn (6ypTa gr _ :aHS ocacbrH rarnorryayp)

ii:[ ff ',i:'"':: 
" 
ffiYJ#fiT]'" ]#,"."u3 

r op or{ a c a u, s o . e a 6,yp iuy uy
heca6ranaariorup. 

---- 'rvrrJrqulvrc uau,rJrlopl4rlreH acrnQaga eAopoK prr- 
"Jyxapuaarri n*1*iiy"*r'rr haApor,3 Aopaqoca no :ane ryprxyHyHHoHJraruMa ca6arnue ocacaH unopn 

"r* Lr"ua, onru aJrapbrr:

B*+OII (-> BOH
HAn- +B* +H,Q q---> HrAn+BOH
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Jrrr_ _LHrAnl _ [11.J
l-hnnn- lHAn 7 Kr,nn

h (
[H'] = llAtr It2An

|-h )
' It4tt- )

Eypaaan

al

BA

PH = PKtr,e,,+ Ph,,.,r,, - P(l - hr,,r, )

orep heuuu heca6lauanbr oczlcbrH hr,r,qpola: .qapor'Iocu Bo [IolrJril.'uMa
ca6uruHa Kepo aflapcat, oHra

tl,. _:IleHl =L_IJL)
| -h u. [8.] Kuo,

BypaAaH

toH'l = ',*+; poH : FKnou + phs+ p (t - ho,)
1t -n ,r, )

ne nohajo'r

pH=pKu,,r- pOH:pKr,n - pKeor{ - phu,+p(.1 - hn,) tt,4))

Jyxaprr;1a KecrapHnr\{Hru heca6;raMalral)brH hauucrrnga hu4pola: lriih-
cyrnapbrHr,rlr rarblrrbrFbl 6apa6ep ra6yl eglrllvrau,hal6yxu, hurporirr3 rra,rH-
t{ocurura aJIrIHMsIIII :ara$ rypury ne :ouQ ocacr,rH HoHJraurNra ca6uruaplr 6up-
1upwugau $aprLrorruaruJrap. hugponu: Harr4\itrcr.rHAo airE,rHrvrblrrr :aue uoi-
ocacrbr rypruyHyH rlr{JrJroJrrr hugpo:Lisu Ho3opa aJrbIHMar,Ir,rLlrllbrp.

hugpo.rrn: e.qarr Ay3JrapLrrl,orurapr,rH runHHAaH acbrlrbr oirnaa.iapar h ro pH
rorrrujjornepuHr,ru raMaMlrJro Aofl4r Bo 6upporaru,rra hecaS.nauar rrN,rK;lHbr
BepoH ycyJr rrlo"lyr"r4yp. Eyuyu \eyH yMyMlr rajUa o,'rapar,e.rreKTporrHr
r'rahly;r,rapuutrH havrr,lcrrnr,r (:ouQ Bo rynno,mn) e,rerrpr:ucjrpan r.af:ytr
erl{p:Iap: 6aru|a ce3no .qecax, rrlahly;rra oJraH uyc6aT jyxno jyrcloHuaru
hltcceqltxlepau haltrrcbrrbrH rarburLrir,rHr,rH soMr{, uolrsll jyruo Jyru,ranrururu
hrtccaqnxnapuH rarLrnrrrnapbrHr,rr{ qo.vHHil 6opa6epurap. Mrcan oJ,:apar B3An
rurt-]-Ipr liy3Jrapbrrr huqpo.tr.l:lr, yq acacr],r :aa{r .r.ypury ne :auS 6rapryprruy
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rarlblUrbl ocac,uaH oMorlo I(oJIoH, MocoJIaH (NH4)3PO4 Ho3opAaH KeqHpaK,
6e.ue_xyuan eAr.rpr4K KH, HoH Bo MoJreKyJrJrapbrH rronuMepJrorxMoca KerMHp.

Eene 4y:yn r.aohnynyHAa, ce3cy3 An3- ,HAn2- ,HrAn- ,B*,H* se OH-
r'roHJrapbr, eror{o .qa HrAn, BOH se IlO r'aoreryrurapbr HrxrHpaK eAr,rpJrap.

Ererrpolur u ehry.rnap' HbrH e,'reKrponej rp arnirr raj4aciru rr oc acoH

lH.l + [B*] = tOH I + [H,An-] + [HAnr-] + [An3 1 (43)

(43) rorunjuslo _OH- con rape$Ao, rraKlrH [B-l Hco car .ropeea
reurupu6 sa OH - u KorolfH*] une Heaae ercaK, araphrr:

Ku
lH.l - #fi= [H, An f+la,tn'-]+l,tn,-]- [r. f eo,

I,H.] 
J L

fluxap repoSAou, ay:yn 6aruraHFbrr{ rarbrJr},rrbrHbr

ercoK, aruaFbrAaKsr 6opa6apnraj u jaza 6uropzx:
Cu.r, ura u[Iapo

cu.nn =lnrt"l+[tt,t"-l+lrutn -l+lan-]= [r.] +|aoul (4s)

(44) rerur,rjrauu [H*]- Ha Kepa herl eruox yryu An3-,HAn2-,HrAn- ,noB* rarrurrrnapbrHbr yjryH nou:ralrua ca6urnopuHAaH rarrMar na3brMAbrp :

lw.llu,,qn-)
lurt"l

+

Kr,n, : K
H HAn2-

':' lnr,,t"

lu.fu,,o
lnoallru.l

II

BA

v _[e][off],\BoH _ 
IAOAI

Eupunrru 1,.l raunrajrz 6up- 6upuuo Bypcar,

Krroul 
rro.r- 

K,r*r. -[H- llAn3-- ]

Itl.An)

l.H,Ant _ LH" )3LAn3- l' 
fHrAn- l. K n,^,, - Knon,

6ypuaun
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Vxnaqu Bo 1^IyHqIY rarutujtl 6up- 6upnHa Bypcar,anapblr:

I

IH'1 LAn3- |KrrnnKrur-r:1;frT

lH:An-l=WPKr.rr- K*, 
'

fIAn2- no BoH - brH rarbubrruHrr yjryn o,lapar 1u no AepAYHtIY ToHJII{K-

JrapAAH TanblpbIr:

[HAn]l: EJI4,,_J ,u t lB.fK''o
K*,-, 'BoHl: wilLn

Eypzraau

[An']- (46)

d

HrAn se HAn2- rarblnblrnapbl f{YH yjryu rannuKnapl{H.Ilo [An'- ]
uQaAocltult jepuua ja:car, arapblr:

H.ArKHrAn -'Curn,

[H,An], [HrAn- ], [HAn2-] ne [BOH] uQa,uenopuuu(45)- ge jepnno

ja:car Ba oHJrapbl [An'] na [B*] xepa holl erMHlrI oJlcar'

K rrn, K rrn, K rnnr-C u.n,

!

lH.l' * K,,n,lH*l' * K 
o,.nu 

[11.] + K,.o,K 
o,.n,,-K r,,,-

Kou,,lH* lc u.nnlB.l=ffi (47)

rzQeuonopz nu jaza 6unopur.
(46)- uuu Moxpor{LIHH c[ I{no rejA ercer, oHAa oHy 6ene ruoxulAe ja:uar

oJrap:

[An3 i =
KorrnK ornn- 

K 
onn - 

Kurn,
@6a)

[H.l'.
lH2Ail I =
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[n.]"*,, K,rrnn - (-: 
o.n,

[HAn2 1 = (4e)q
flrjrrlauopu (44) rounujHuo Kequprr: i,ouy H* - a repa ha.ul erAr4KAaH

coHpa holran eJreKTponHTraH uahly,nl.a pH - Hr,ln rujnroruuu TarrbrpJrap.
[H-] rarnrujjaruuo ocacaH cr- Hb*i t(46) raunujuuuu Moxporr]rH]rH

rujuaruuu heca6laArrAas coHpa BrAn Iy3yHyH hraporr. Aopaqocr4Hr.r
Tarlbrpnap:

Cu.r,-LAn'-l a-K,,.n, KKtl.An tlAn'-h-
c o.n,

(s0)
d

Ilporonurur uerepNjjecu uenrejr{HAaH hulporrgs 6peuc.reAuu ryptxy_
ocacJrap xe:aprzjjocuuo acaco*r rypuynap ro e_cacnap iu.rurn4a Myac,p6axnurra HoFUraIIIMa. 

^'-.16:'^ -1e,, 
t"ano," ca6uru'upu"irn u npr.rHc,rre"rudapuno Qepr joxayp. Ma":ryr*layp KZ, cy aueolur ory6,hau

rrpoTorrJrarxMa:

H.O+H'-<lH.O"

sa hola Ao nporoHy BepMoK:

H.O q->_fl++OH

ra6unujjaruHa MarrHKJIHp. Ey urr, peaxcnjauu r{oM rxaKrrrH4o ja:uar onap:

2H,Oq -2H3On + OH

Cy MoJreKyJryHyH nporoHJra[MacbrHbrH KerMacu
rrporoHyHy BepMa ra6uLrujjoruue MzurHK oJraH, aaha
HrxTLrpaK eTMOJrU,qup :

cH3cooH + H.O < 2 cH3coo + H,O*
rypruy 1 ecac 2 ocac I ryputy 2

Orcnno, cy MoneKyJryHy nporoH BepMocr.r yryu, gaha ryBBornr,r ocacbrHrrtrrTllpaKbt Jra3brMAbrp :

yryu,uahnylga es

rytsBarnrr rypxry

NH.,+Hrg< -2111+o 1g1q-

CH2COO *H2Q.--) CH3COOH+OH-
ecac lrypury 2 rypury j ocac 2

BA Ja
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AeirEnennepqeu 6ere r{blxbrp KH, cyly MahnyJUIapAa
qYrnop Bap:

rypury /ocac so H.OY H2O na ja HrO/OH-

Ynlyi',ra hanqa ja:uar olap:

Typruy 1 + HrO <*-2ecac 1 + H-rO*

acac 2 +HrO <---->D4pury2+OH

Typury 1 sa ecac 2- lr,uv raplxslxblnnu ro"cupuuAoH, anapblr:

rypruy 1 + acac 2 a-scacl + rypury 2

K[H2O] = K"yp,r =
[ocac][no']
[ryp",y ]

rOIlIAIAIIIMbIIII

(s 1)

(s2)

(s3)

CH3COOH + NHr<-- CH3COO + NHo*

(51) peaxcujacblHbrH raparlrtr caiuru (Kr) 6ela orar'Iar:

MACAJIAH:

BO

[o c a .][H,o.l\=['yp-ylflp]

Kryo., Ho raAop rrox onapca, rypury Aa 6llp o roAop ryBBarrI,I oJlar'Iar Ba

HrO*- HyH rarbulbrrbl qox onallarAblp. Eypaaau TBBoTJIH TypxryHyH rypry-
acac rdyryH.qo Aaha seuQ acac TBBaTJIH rypryja Bo aKcI,IHo, eeuQ rypury
gaha ryrnauu ocac yjryu xenr,rp (orcr,rgralnMa- peAyl(cuja .lyrnopHHI,IH raM
oxuraprrgup).

(Daxrur onapar (vp*, xraccux aruajuu-rbr, ryprrryHyH r{oHJrarrrMa ca6t-
runo Kro, yj'.yu xonup. Ejnu une (52) ren.trtju ytyu 6ela onap:

lrypruylltyptuyl[O1l ]K*""=ffi (54)

heuquuuu uo"nyugyp K:a, Kr,o =[HrOl[OH ] no 6ypalan [OH ]=
(KHrO/[H3O-]) OH' - uu 6y rujueruuu (54) reurujuuaa jepuHe jascar,

aJrapbrr:
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K"u"=
[rypury][ryplry] Kr,u

[acac)[H^O*]

(53) reHlujHHlIoH ajAuHrl,rp xrz,
lrypruyl['rypruyl I

l<tcaclfHrO*] K*-,

6ypaaarr Ku.," = fr- (55)
rYPUry

K."u.- brH rujrrreru KJraccaK uyrahu:ogo hagponra: ca6uruua yjryH xonrap.
Au_Tap rapeQAeu, K,*u. ca6trrt4 rypruy ner acacri 6rzp yr"lyuu-xapaKrepr4cr,Ka- K.yp,y ror,rujjaru ulo 6up.nauraupup.

Ee.rH. xu, exop heulrH rypuy H,O*- o Huc6oreu .{aha ryarorJryJlgpco,oHAa (5 l) rarurlrjuHgo rapa3Jrbrr raMaMHrro cara AoFpy cypyxrMyr, onyp BauehnynAa npaKTaK[r oJrapar jarrurr: oHyHna rorrJuurarr]Mr,rur :euQ ocac Hrx_rr.rpaK egrap. OxcuHo, oKop acac OH- _ a u,c6eraH ryBBarJrHAHpco, oHAa

if_z_) 3ultajuHae rapa3rrbrr cara roFpy cypyrxMyrrr oraqrar ne ueh-rryrqa
JiUIHbI3 NPAKTI,IKI,I OJIAPAT OHYHJIA 

'OITAJIAIIIMbIIII 
:ErE$ TYP,,Y HIXTI,TPAK

eAor'{aKAHp. Maco.rran :

HCI+H,O-q.> Cl' +HrO*

NaOH+H,O<:_2 Na + (HrO)+OH-

- lg[HrO-]:pH on4yryny Ho3opo zr,'1116, 6y ronujjeru vyxrenu$ harurapaa
6ena heca6najtrpnap.

fyrnauz rypruy Bo acacrrap fryH:

pH=p[HrO*l = pc.ypu,y

pOH=p[OH']=pCu","

ne ja
pH = pKu,o _ p [OH-) = pKr.o_ pC* 

"

Jyxaprqa xecrepr.,rgujT Kr4]\,r.r,ryBBorJrH ryp.uy Bo ryBBornrr ocac
raMaMr4Jra yjryu onapar HrO* ne OH- _ 

1 .:::prr"rap. 3era6 ryptuyrrap fryH(rypxIy raMaMurro Hro- a qeBpurMoAr,rvra) 
-(53) 

rorurujuuo 
""u"ur, 

zrJrapbrr:

[HrO.] =&ro,r@
[e cac ]
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Ilaruu acac [II3O.] (51) roHJI]IK'qaH liro" 'Iox KtatrHK onAyryHAaH

lrypury] = Cro*, onaP. EYPaaau

[H3o']2= K"rnu,, Cro., ua [H-,o;]=dq*., cro',

11
pH = ;pK,rp., 

* )PC.rr., 
(56)

(56) uycrypyHa acacoH ryBBornH rypluy u'ne :auQ ocacbllt rapllrblJlblrrlbl

ra"cLIpIztIAa, u*"ro 
-ourur,, 

*""u""n XtloCL t'111 lf:'po'n 
pH- Hrt

tL"uo'rru*u. onap. Tyrar KI'I, Ay3 raMaMuJIo gt,ccocwacuia onylllvlyrrur'yp' oHAa:

NH4CI 4'==) NH'a * Cf
rypuy acac

Ct r.roHy qox rauQ acacllblp Ba Y-u-ry1y"yn 
pH- na:la"cHp Kocropa

6ullroa. Eyua repa ,qa oaYh,ttH* pH- un NHo* rypruycy MYaJJaH eAI4p:

NH*o +11,g <----> NH,+ HrO* 67)

?

_ iNHrlH_ro'
[NHo.]

lH.O"l: Ku,Co-

(s8)
K *nn'

(57) raHnr.rjHHAoH 6ere qbxbrp Kh, [NFI3]:[H3O*]:guxap rapaQAax'

Krrr.ru.iuK onAylyHAaH, [NH4']^,Cor. 'a6y' 
erMoK onap' Ey aAoAH (58)

rormnjuuga jePuna ja:car, anapblt:

[H.O*l]= K nrrc^"

ra pH = ). o* rr, * l;v c* (5e)

KepyHqyjy KHMH, (59) roruujs (56)- na ejHugnp'(59) r'ourlrrlnnu 6Hp

roAop AajutuAI{PMaK, ra6Y;r egulco
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6yprau,
&r0,, =

Kr*r, ,IOH- 1

ecacl1uroj

e,"
K

o cac

P\ro^r=p Kuro - pK**

Hesepe iurbrHca

p K,,,- oHyu rzjrrae,,#; f,,i;ll,l;ru:,};]:l-,. 
na (5e) reruaj urse

pu = )0K,"- )oxr,, * *.0.*, (60)

H,y j3 d=:iix 
".::{+:1 ruHffi *?L", 

" 
Xl ;;:xT I 3i3y: l a e s e rz Qyqys pH- u heca6nauar (52) #;,rJffi;cacacoH:euS 

ecac *rTi"ffi_",

KP=
t

Oxep K** a: o* *,,j * [v"]Jn ;:jy#lhffi; jffi :, ?Sg j,?"J* ruyr = r oH l

[OH' lr-K*"" C*o ne [OH.]=&"_ C*-

He:epo zurbrHca KH, toa f ffi, oHAa:

Koro

Kr[HrO1=11*".= [on-1
[e cac ]

{r** C** Bo fH3O.l=
KH

(61)

ou.qa (61)

[Hro.]
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.[nxap ropeeaeu, K - 
K',o 

--..^-]*".=4* 'ACMaJIH

D

K'oro 'KrrrrKro*

Ci, cac

[H.O*] = Kn,r(:,u"

a

!

pH = + 
pKu,o+ 

)vrc,,,-, 
- 

10a""".

MoceloH, HarpHW aceTar raMaMrrJlo gvtccoca acuja e,rMr.r uAr,rp

(62)

cH3coo-
ACAC

+ Na*

rypuy

Na* .Iox soaQ rypuryAyp Bo rraeh,uynyn pH- r{a ro,,cup Ke()ropMHp
[eltana, jarurr: ocacbrH cH3coo- ro"cHpHHH Ha3apo arrcar, oHra a-rapbrr:

CH.COO- .r11,gE-:-2 CHTCOOH*OFI-

K _ [CH3COOH)[OH- ]"cHrcoo -: Ko"*

o{up Iq.* a3Abrpca, ouga lcHrcoo- ]^: C,, no [cH3coorr{]=[oH-]olap. Ouga aJrapbrr:

IOH ]' =K:rrur*,-Cry

loH"l = Kr,rrr,rr, - C)o*

Knu,

--5tp-
^[x, *n:^,,K.r.rou Co,

lHrO.l-

ZJI



llt
PH= 2 PKn,o*rr*nr-r-)vc* (63)

oxep r'aohryn4a sarze ryp.,y r,rJro oHyH Ay3yHyH rapbrrrrbrF'r ryBBarJrHrypuyHyH roc,p,rrAaH aMArro KaJropco. O"r" nl"hryryn'p-rt-_', a,,ar.r,rAaKbl6apa6apnrxrre heca6nansrp:

PH=pKnnn +pc,yp,,y - pCoy. (64)
Mracar oJrapar cH3cooH ne CH.cooNa rap'uruFbrHAaH u6aper oraunaah-nylyn pH- uun heci6nauua"rrii i"opuoH Keqr.rpaK:

CHTCOOH +HrO
ryPwy + H.O*

@ac

K**, =
[cH3coo- lLII30" l

[cH3COOH)

CHTCOONa Ay3y raMaMHrro lluccoc uacuja epup:

CHTCOONa -+CHTCOO- + Na*
ocac rypuy

Nan - qox :ea$ rypury4yp ne r,aahlynyn pH_ ua ro,,cl,rp KocropMnp,

CH3COO- + H2O 
=CH3COOH+ 

OU

(65)

(66)

acac

(65) reHaajHHAoH

K* _[cH3cooH]loH-l _
lc\coo- I - lcH3cooHlKH

2o

ICH3COO-)[H.O.]

rypIIIy

[HrO-] =Koo,,
cooHlICH,

[crr3coo-]
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KH.o[C4COOHI
[HrO.l =ffi

Ej.uu r'aohnyra 6axrrngrrrrrn4aH oHAa (65) roruujuH^eu Hro' (66)
raulnjuugerra HrO*-a 6apa6ap orMzurbrAbrp:

[Hrg*r -* IC\COOH] 
-KHp\CH3COOH\| -r\rvpuv 

rcHpoo-): K-.JC7coo) (67)

. Jlaxuu (KHro/K**)=&*., orrnyFyHAaH, 6y najuarn (67) rorulHjuHgo
jepano jaacar, aJrapbrr:

(66) ranirujr{HAou

[HrO.] =Kro,,
lcH3coo-l

(68)

CH3COOH-:auQ rypruyAyp Bo xueajar rarop a3 Luccocuacuja eAHp,
6yira xepa Ao ryprryHyH Ar,rccocu acujacu heca6uHa uurbrHMbrrrr cH3coo-
HOHJIAPbIH IATI,IJIBIFbIHbI HO3OPO AJIMAMAT OIAP. CH,COO_ oCACU :OUQITP,
qlil I(EPA AO CH,COO--NYH CY HJIA IAPIXbIJIbIIJ'IbI TO''CHPI'HAAH IUIbIHMbIIIIcH3cooH MoJreKyJrJrapErHbrH rarbrJrbrrbrHbr Ha3apo zurMaMar olap. .[elrorr,r,
6ero rocesByp erMoK olap ru,[CH3COOH]= C,ro,r, JTaKHH [CHTCOO-]=C^,.Ey rajuornapu (68) raulujuuge jepuue jascar,alapur:

[HrO'] = &rr,,
K**

c,ry.

PH = pK*-, * pC,ro,, - pCr, (69)

Eetenuma, KopypyK ru, 6y roHJrrrK 6yeep r"rohlyrmap harAa maccux
racatsBypyHo ocacoH zrlrbrHMburr (64) rorunjuruuu ejaugup.

Moh: 6yta Kepo EpeHcreg ues"p,Ei.l"cn ,yp.yrupurr, ocacJrapbrH,
AY3NAPbIH, JE"UU OHNAPHH MOJICKYJINAPbI I,IJIO IAPIXbUIbIrJIbI ,U"",P'
rpocecnapHue yuyr"ru_6up nerrejr,r-Ho3aplro 6axuara uMKaH Bepr{p.

Mucar I ' 3ens 6upocac-nu rypurynap rr.Jro ryBBarrru 6raprypury rzurbrDrbr
A-CACNAPbIH TAPIIIbIJIbIHIbI TO''CIIPHHAAH AMOJIO KOJIOH AY: UEh.NYTUTAPbIHbIH
Kn, h ne pH-uuu heca6lauuacu.
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1) 0,1 M Harpr.rw acerar CHTCOONa rraaluryny yryH:

Kca.cc,ou= 1,7 4'Io5 (orKcn.coonxL,76)

h_zaponu: rouruju CH3COO- + H,O: CHjCOOH + OH-
(3) ne (4) raHnllrnopuHa ocacoH:

[cH3cooH]loH- l
lcH3coo-)

- 
Knro 

=
Krr.roon

10-ro

l,74.l}-s ,7. 10-r0

Eeno xu, Kn ruvur< orrIIyryHAaH, 0,1 M. CHTCOONa ay:y uehrynyuyH
hr.r4poltz: AapoqrocuHu (6) roHnnjzHo ocacoH lr""o6ruru. or[f,

C *orroro,

5.7 .10-t0
-lol =7.6'lo-) na jao,oo76%oh-

(8) raulzjnHa ocacaH 6y uehnylyH pH-u 6ela olauargrrp:

pru=) nK n,o*i., *rr.cuon-)vC n,c:,n,r,=7 .00-t2,3 8-0,-se8,88

2) 0,1 M KarrHyM cnatilt\ KCN r,loluryny y.{yH:

KncN=6,20- 10'(p KH.N:9,21)

hn4ponur rerurnju: CN- +H" g a--__)ggN+OH-

Ey ha.:r.qa Kr.* (( Krr.roo, oJrMacbrHa 6axuajapar,heca6lauaAa 6us
rirMaMr,rJro r{HaHbrpbrr Ku, Kn ne h ru$aje, ."4"p K,rruK.(up ne 6yna Kepo Ao(3), (6) no (8) roHrrrrKrropu ucru$ane^earura 6u:rep: ---r --

LHCN)loH-
= 2!-- 'o-'o ,,, *l,6.lo-5Krr, 6,2.10-to

Kr,=
[CN_]
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Mucat 2. Bupecac.rrbr ryBBorJnr ryprrryrrap ne 6uprypuryny ralumu saue
acacnapbrH fap[IbrrrblDrbl Ta"cupuH.qoH oMona KaJrMrrtu ay: uahnyruapbrHbrH
Kn, h na pH-uun heca6lanuacu.

0,1 M aMMoHH)a.{ xnopu.q NH4CI r,,rohlyny yuyH :

K r,rnor,:1,76. l0'5 (pKM, oH o4,7 5)

hu,upolu: roruruju: NH*o +HrO <->NH4OH+H*
(12), (13) ne (14) ronrrr.rKnapuHo ocacaH arrapbrr:

Krooo, H*

1.6.10-5

lr=- = 1,3'10-'=0,013 ne ja 1,3%o

l*,,.,
_ K,,ro 

= 
,0-'o 

, 15-6.10_ro
Krroon 1,76.10-'

i# *7,4.10 ne ja o,ooi4yo

h: Kh

+

Kt,=

h-
CI NH4CI

1 I -. 1pH:, PK u,o- 1 
PK Nu,ou + 

) PC ro,uu =l -2,38t0,5=5. l2

Mucat 3. Enpacacmr :eu$ rypuy ro 6raprypury ruurbrrrrbr raue acacuu
raprxbrrrbrrurbr ra"cupr,rHAaH oMano KoJroH ly:yn ueh-nyJryHyH Kn, h re pH-
nun heca6laHMacbr .

I). 0,1 M aMMoHHyr!{ acerar CH3COONHrvroh-rryny ylyn;

Kc n,cooa: 1,7 4. rc'5 (p K, n.r*o =A,7 6)

K*noun:r,76 lor (p1(/vH 
ooa*4,75)

hugponu: renruju: NH.4 CHTCOO +H2O NII4OH+CH3COOH
(16), (19) ne (21) roHnr.rzurapuHo ocacoH arrapbrr:

!
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oH)l =-5w--=,-, . 
1.0'o 

,:3.2.10-5
&r,r*nK*,n*, 1,74'10't'1,76'10-s -'-

l
tMx)tcH3cool

h=JKn: 3,2'10-5 =5,7.10-3 aa ja0,57Yo

vn:)nK,,o *f,pK,,,,*u I
-7 PKNu,on*7,00

2). 0, 1r,,r aMMoHH)a{ cHaHuD, NH4CN rr.rehnyny yryn

K ron rrr:1,76. I 0-5 (pKrufl u,, =4,7 5)

Ks6p:6,20. I 0-to (p Krrcr=9,2 I )

hu4porusl.ru renlujn: NHno +CN- +H2O <- CN
(16), (18) ne (21) 

,raHnr.rKnap,HqaH racruea.qo eAopoK, 6y ureh,ry,yu
roxMHHH Kn, h a pH-imr heca6lauar olap:

v _INH4OII)IHCN) = 
Kr,o _ _10-'oa.=_=_

INHr.]ICN-] K,urnu,,Krrn 1,76.10 s .6,2.10-r0 -v,7tL

111
pH:, P K n,o + ; PK rcN - 

2 
P K *n ooru 

x 7,0+4,6-2,38x9,22

Eena hanla, pKncx))p Krrnur-Abrp, aflbrHltrur h ne pH_uH najrraeru vox
TOXMUHH OnMaJrbr.qbrp. Jlaruu arrraFbrAa Bepr4rMlrm roHJrHK (elerrpolrmop
ueh-nyrrapuxuu elerrponejrpaJurbrFbrHa ocacen) Aorr4r heca6raui
HorHqrecuHAo oKcHHtr 

-cy6yl at\vp, rrlohs 6yua Kepo (19) Bo (Zl)
roHnr.rKrropuruen h na pH-u heca6lauar yryH ncruQa,qJ errex orap. Eelo
huqponus rearujuue 

-o_:3qan- 
NH4CN AFyHyH nehnynynla NH4OI{, HCN,

Hro r'rorexynJrapbr Bo NHo*, cN, H- se oH- (cyjyu) ,orrrupo, Hrxr,paK eAr4p.
Mah-rynnapbrH eJreKTpoHejrpannurbrHa ocacoH KecropMoK oJrap Kr.r,

[Hl+[NH4.]:torl+tcN-l

tHl -toH'l:[cN']-tNH4,l.
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Ey rarulur< Kecrapup xu, jarnsls tHl:tOH-] onAyrAa' ja"uu :ou+

'ryprxyHyH u" u"u"or, ,o*rruur*o ca6urnepa- 6up-6rapuuo 5apa6ap oJrAyrAa

((uo_r=Ku"o") KarHoH Ba aHHoHyH, .ho*a.rHulrH 
ocac Ba TypIuyHyH \a

;";lHl,;ff;r 6epa6epo"p'- t,e"i:is.t Bo tHAnl:tBoHl' Eere harAa
';*":;r.I6nrcooNrr. tv'vttin h"apo"t ""-u'nu 

6ax)' Eena xu' (21)

+;;"y; acacaH [H*] rapanuqaAaH heca6:raMa'q'a [H*1=16-r'r2-4tlp' [oH-] taca

i['i;zlo^r, 6y egl.[rop apacrrHAaKbl MYTJIoI' Qapuln rltjueru tlox KUqLIK

xar.,lujjarqnP:

tOH I -tH.l=1Q'r'rs- tO-"'?=[NH*o]-[CN ]

Eyna Kepo Aa AFyH hurpo-nu: gnyHyljlrl -KaraoH 
Ba aI{uoHyHyH

rarbrJrbrrnapu, upu""rrguo, nryrr"i Qopr ([NHa,] -[CN ] ) qa uparr:ltKl{ onapar

KuquK rautljjar onMaJILIr,blp. EypaAatr 6ine qblxblp KH' huApolur

uahcynnaprrnor, .u*-u,ir.i, tu*,,*run otpuo"pu,rp' aaha u"py"y (tNH4oH]

-1HiNl 
'ru hrr, ohr* .Jlarun [NH4OH] < [HCN] orulyrynllaH 'NHi uouy

cN-nouyHauprc6eren6r.rpra4apaahngpolu3ellvtHUIAHP,Aah:rllolpycy
hrri'hrr '

Hohajar, 6upunuu jaxurrraulltaga 6y ry3yH huupolu: Aapor{ocu

-5OVa-o qarblp, 6yQep rrlehcyrurapuu uo:opujjocHHa oc'acoH NrI4CN '[y3yHyH

rvrohnyny MaKcI'IMyM 6yQep heuylyg- '-'*'c'p 
sa Hlac'6oroH a: uojltu:tvtocll

iilii.6ftflillHo*1'"" l'" rilcUltcN-l .- 
tuopy6' orlapar r'aah-nv'rvu pH llll

ir;rurrnu ,"';"rp """."p" 
6"i'ut' Eyna r<epa Ao ciul'ilotuM,Iu rorflI'IJa

ocacoH heca6lasusr. ,ui',ry,yn pH-u'H rujnaalr, ouyn hiararut rnjuaruuAan

he.{ Aa y:ar gejun r" (+:) 
"e"nrirluaou 

ucru$aa,a errvraja ehrr'rjau jox[]p'

[ejr.uaHnopus hautrcH rocAtrr eAr{p K.r4, 6ena ly:naPrtrr ueh-uyn.lrilpblHblH

K., h'; pH-lr ieca6JlaMar Yr{YH ca,[aJralrrMHlu raunnjuu rar'6uru AoFpyAyp'

Mucat 4. goxacacnu':ora{ ryptlry na 6Hp'rypury riurblrnbl rYBtsarJII'I

acacblH rapurblJlblf,,tl to"cl,pl,HAu' "uin'brlu 
opra Ay3napbll{ uahly''uaplt-

urtu Kn, h no PH- Hu heca6naMzlJlbl'

1) 0,1 Ir4uarprayr'a cynsuu NarS rnrohryry YqYH

Kn,.r=8,9' I o-8 (P KH,.r -7,05)

Krr.- -1,3. 1o-''(p Kr, =12,89)

htlAponua raulltju: S2- +-H2O <=:I{S- + OH-

IIS-uouyuyHhtlaponn'""u^m(>ulujjar:uuo6axv''ajapar'rvptuAy3)iH
NaHS hugponra:unH Ha3opAoH KeqI{pAllKAa coHpaAaH 

''-tpyuunt'o 
xu' flS-

a

t

v
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HoHJrapbrHbrH_hugponu: Aapaqocfi a3Abrp ro 6y upocec, Ho3opo anuagau, (3)raunuju ule hz4ponue ca6HrHHu ueaaa erMaK oJrap:

_ _ IHS-lLoH-l Kn.o to-r4
^n= - 152-1 -=6 1,,.1,-rt =7'7'10-2=0'077

Ko xaunjjarr,rHuH 
,uuc6aren 6ej1x orgyFyHy Ho3opo alrr6, 6y 4y:yuhurponus AopolrocuHu h (9) reHnuj" ,i" n""uo"u"u. 

""r'"ir rp,

h= -Knro
2CNo,sKsg

+

10-ro

2.10-' . 1,3.10-r3

Kr,o

2cN",sKHS

12

I Kn,o l0 14

) 
-, 

r"rn"r- 
= 

2. 191r,*;'*-

+
2

l0-r4*=- =o 513 no ja57,3o/o
10-', .1,3.10-r3

0,1 M NarS gy:ynya 57,37o-w HS--a venpranqujrzuaen OH-Hor{rapbrHr,rH
oMoJro KoJTMocHHH heca6najar:

[OH1=9, 1.0,57 3=5,73. 1 0-2 = 1 g t,2a na pOH= 1,24

Eypaaau ( 1 1 ) rennraj r.rHo acacoH pI I=pKr,o_p OH=I 4_1,24=12,7 6.

2)0,1 M HaTpHyN{ eocear NarpOo rrlahryny yryn:

f ,.ru,:1,6'10-3 (p K r,ron=2,12)

{ ; ;,' ; : i ;i,',",- i,f,: :;:l,ll,
hugporu:au reHlaju: PO3-o +H.O :.>HpO2-o+OH-

. HPO4] I4OHJIAP'IH'IH COHPAAAU H,POO_ rO H,POO OMOJIO KOJIMOCH H.qAhuqpollr: erMocr'rHa 6axuajapar, nKHH\rn Ba 
-rryHr{y 

hrzgponu: Aapor{acrarruHa3opo iurMa,qaH, 6upuuun jaxuulaurua.yqyH tio,'t * pff_" Oy ay: yryu (3),(9) re (11) ren.uuxnopr4Ho acacaH heca6nauar onap:
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a

5

!

h: +

K,_ lHPo:-lIoH-l = :,8__= 
191 x2,z.,.t0-;=0,023r\h- 

lPq- | Kueoi 4.4'lo

1lKu,,, I ,

,W"K-", )-
_Kuru

2C KNarPO, nrcl-

Koru

C, K
NorP(), Hl'()i

10-14 x0,377 na ja37,7o/o

2.10{.4,4.10-13 lor .4y'.1 o13

[OH 1=1g' . 0,317.-3,77'10'? ol0-1''2

Eypauau pOH=l,42 no pH=p K, r ro'POH= 
I 4,gg - l''!) = I 2'58'

Mucan 5' 3auQ qoxocacrbl 'ryp,,y na soud' 6up,ypury raJlblfrlbl acacblH

taprrrbrJrbrrnH To"ClIpHH,qOH AMa.rIO KOJIOTI opTa Ay3JIap Uah'ly:r'rtapstnuu Kn'h

ea pH-urtu heca6lautrlacu.
l) 0,1 M aMMoIrHyM cynQru (NH4)rS uah;ryry yryn:

Krr.r=,8,9'lcr-8 (p K n,s,=7,05)

Krr, :1,3. lo-r3 (PKrr, ^'1?,89)

Kr,,,rr,:1,76' l0-5 (P K N,,rrto ^1 
4,'75)

(NH4)2S.qFyHyH6uputluvthuAponH:rnnJIJIocHaIxaFbIIax.bITo]HJII4KY3po
nQale onyHyp:

NH'o +5r-+HrO.1-2 HS- +NHo O FI

Jlejurrgnjrr KHMLI, HS -Hyn hn4po:ru:u :aur! xe'[rP Bo 6npuu"lt'l

jaxun,raruuaAa 6y rpocecu Ho3opo aJIMaI\4ar Aa orraP' Jlarttu 6y h'Lura' K'0"

Bo Ku"u" ,rlrurrupr'il;;;r,o;;I (1,3'10'1r ee 1'76'10't yiryn o'n'apar) 6ejyr

+;p;"'";""ro Ao S,lr]Vn nr,-,"r, hn4porx:ugl.I Ho3ope, arlapar hI'Uponu:

rrorqqrog.rHAa aMono Ka11MHIU I{S- sa NH4OH rarblrl6lIIapbIHbI (lapalap

hcca6,rar,lar o.rMa3. Eypala [HS ] +' [NHlotI]. .llaruu qox Aopardonu roHnI4lI4H

5a.;upr 6etjyx uorraurt4K 'topel'Ilujun,'1oH ^r*u""y' 
cyn(lral ulohfly-rry yuyu Kn'

h ra pH-iru rujrr'torn trar;ra 64":u racoBBYprlep irtrIMaI )qYH caAaJlaluMulu

heca6nauanapAaH ucru$aao erN{aK o"[ap

?-45
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heca6rar,ranat (16),(29 ro 30) ne (32) rorrJrlrKrropuHe ocacoH, 6yunapna
jaurauru (26), (27) se (28) rcHnr.rKrropr.rHAog l,lc:rueaAe eAapaK arapar.
KecrapuloH rrropar,rrAa ay:yu hragpo.rus ca6raru 6elo r,reala onypyp:

urs-)[NH4oril

[.s'?-][N//4.] Kn K*,*
Kr,o 10-r4= xl03,6a :4365

1,3.10-'3 .L76.101

Ey rauujjor Kecrapup ru,(NHo)rS Ay3y nahnynga rotrpy6u onapar
roMaMr,rJro hu4ponus egrEp. Ouga (26) se (28) rannaxnopuHo ocacoH a.Irapbrr:

Jg'1:crno*1,'- = 1o-'
Kh 10'ro =2'3'lo-'

[H S-]a, [NH3OH] = Cr ro4 1, 5 
- [ S' 

-f*t 
0a,6a o0,999j 7

Ey rujrnreuepu (29) se (30) roruru&'rapunqo jepune ja:ar:

[/1,S-] 0.099977: 
0J 

x099977 aa ja99,98o/ohs2- c
(NH4)25

Eaura ce3Jro AecoK, 52- uoHy reupy6u oJrapar rzrMaMklJro HS- .rerprangniu
harga, NHo* uce 507o NHaOH-xo venpuJrMutrrAap: AeMoJrlr, uehy:rla ejnn
rarblJlbrFa Mairr{K :euQ tlcac ra :auQ ocac Ay3yHyH, aMMoHlry}"r hnlpoxcll,{_
aMMoHr,ryN{ 6yQep rapburrbrrbr aJrbrHbrp xu, 6yuyu yvyn pOH=pKrr.,rr_ -Arrp.

Eypaaau (32) raruujuno ocacoH
aIuarbIAaKbI Kr{MH OJrap :

0,1M (ttrHo)rS vrehnyryHyn pH-n

pH=p K n ro=p K tun noa 
:l 4-4,7 5=9,25

2). 0,1M aMMoHHyM rap6oHar (NIt)rCO, y.ryu:

K rrro, :4,5. l0'1 (p K n rrr,,=6,3 5)

K *ur:4,8. l0-r I (p K aco; =10,32)

Krrnor':|,76.10r (pKNH1 oo x4,75)
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Eele Xu, COr2- HoHnapbIHbIn hragpOll,I3I,IHI,lH HKHH\IH nUrracU :eu$
xeAup, G{Ho)rCO, Ay3yHyH hugporuarunuu 6npuuuu jaxuularur'aaja xepo

6ela jasuar onaP:

NH*4 +CO2-1 +H2O <-NH2OH+HCO-3

(16),(2g),(30),(32),(33),(27)sa(28)raunuKrIapI'IHAaHucrraSaAo
eAapaK 6y ruahlynyH K, h ne pH-ust heca6narraar olap:

Ktr=
ll,lHo.\cqf - Krr,*K*rr

10-14! 
1,76' lFl486' 1o-rr 

:Ylor'07=l l'84tNH4OII)V{ql Kr,o

(33) se (28) rourux.napHHa ocacaH

[co2 3]=
NHr)z CO1(2+ K^) Clrnolrrorl

z(Kt, -l) z(Kh -r)
Cz 1rro1rco,

2(Kh -r)
2+K1\

1

+

t
-rc-1 (2+ 11,84) I to-'(z + t t,g+) )' * (t o-') 

E6,86.10-3=0,0086

I zrt 1,84 - 1) ) tt1,84 - 1)
+

2(11,84 - 1)

NHqoHl-[gcol]= C 
1 r, n 1, r,n,- [co]11= t 0-' -0,006 86=0,093 1 4

h*:- - [HCo;l - 0'09314 x0,93t4se ja-93,r4Yo
C(ro)rro. 0,1

h . - lNH4oHl - o'o?? t1 
=0,4657 na ja 46,570/o,,NH; 

2C@rnr,ro, 0,2

Onsemlr MocorloAo onAyry rrarvru NH.OH ua NHo* rapblllrblFbl 6y$ep

uah-nyn yuyu NHo* IarhInhIFbIHa acacaH (27) tawujx yspa pH-sl heca6rlaMar

onap:
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(NHn'): (a : 
1 *,,, 1, ro.+[co2-3]=0, I +0,006 g6=0, 

1 06 g6

Bo Ja

(NH4):2 q N H o ), r!o,- [NHaO]JI=0,2-0,093 | 4^,0, I 0686

EypaaaH (32) rounrajrrHa ocacoH :urapbrr:
pH=p K a, o..p K r o uo, -p [NHaOH] r[ NHo+]* I 4- 4,7 S +2,269 _ l,OZ9 

".9,l 9Mucat 6. 3au$ qoxocacJrbr rypuynapbrH Ba ryBBorJrH
|IUIbITJIbI OCACJIAPbIH TAPTXbINbIDIbI TO''CHPI{HAOH iUIbIHM},I[i
ivlahlyrnapuHbrH Kh. h ee pH-urru heca6lautyracbr.

l). 0,1M Harpr{yN,r huapocynrFua NaHS nrohny.uy y.ryn:

K,r,r:8,9.10-' (pKu,s-7,05)
Krr_:l,3.lo-t3 (pKrrr- =12,g9)

hulpocyl$HA (HS-) HoHrrapbr arxaFbrqaKbr cxeM y3po hrApolr.rs eI{Hp Bo
I,IOHnaIIrbrpJrap:

HS +H,O.,:' 2HrS'OH
HS-<= S2-+H.

-- 2HS ?--HS*q)- 
-

(37), (39) eo (40) raHrraKrropHn4eH zcru*alra eAapaK, 6y gy:raprrH
uoh:ryrlapuuuH Kn, h na pH-u ranuprrr:

Il1rSl [,s'-]

6uprypury
Typxl Ay3

Kr,=
lils- l'

h:2kh :i{t n1O', *2,4.10-3x0,0024 so ja _0,24yo

1r
PH= 

,PKrr,s 
*irK r" =3,525+6,445x9.97

2). 0,1 M Harpuyrrr hratpoeocear Na,HpO., ruahnyly yvyn:

Kr,roo:1,6'10'' (p Kr.ro,=2,12): K n,ru,:6,2.10-8 (p Kr,ro;*7,21)

= 5a - 1'3'10-'.1=r0-5,85 
=1,4.10.6K r,, g,g . 10-8
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t

K rool=4,4.70 
t3 (p K upd, =12,36)

HPO42- r,IoHnapbrH[,ru 6upuu.,ru [LLnJra y:pa huapoJILt3HHlI Bo lroHJlarx-
MacbrHbr arrraFbrAaKbl ToHJrHKJrapne HQalo erMoK onap:

f IPOa2-+HrOq-:2 H,PO - 

o+O H 
-

HPoo'z.--zPO3-4+H*

H2PO4 nouy hugponu3 erMaK ra6nnujjeruHo MaJTHK onca Aa, uehnynga
qoxny MHrAapAa olan HPO.'- rloruapuuuu hugpola3 Aapaqaca a3 oJrry-
FyHAaH aurarbrAaKbr ToHJrr{K Y3po KeIoH llpocecH Ha3opo anMaMaf oJrap:

HrPO-o+ HrO 
-= 

H.PO.+ OH

huAporu: raulujuHr,r 6npnHun jaxuHlauua y.{yH 6elo urorrn4a H$a,qo

erMoK onap:

ZHPO,}<- >HrPO r+PO3 o

fleueru; (37), (38), ro (40) ro]rrrrrKrrapnugeu ucruQaAa eAopaK, 6y rypu
Ay3yH rnroh-nylyuyr Kn, Bo pH-urru heca6laHuacrtuu roxMHHH jepnHa
jerupuar olap:

K,_LH)poil\pqr) = 
Hpoi- *4,4.10': ! 10-5,r5 _ 7.1.106" IHPO;-I' HrPO; 6,2.70-"

a

h=2{Kr, =2^h,l.l0-3=0,0053 ve ja -0,53%o

pH= pKr, PK rupol- 
x3,61+6,18=9,7 9+-Po; 2

3) 0,1 M Harpr.rp auhuapoQocQar NaH2POo yryH:

K r rron=7'6' 
lo'3 (P K s. poo =2'12)'

K nrru, 
:6,2.10-8 (p K,,rro;=7 ,21);

K*o?- :4,4.70-13 (pKapol- =12,36)

1

2

249



haM.ruHuu Mraut 6(2) rc oJrr{yry Kr,rMr.r:

HrPO'.+HrO -< > HrPOo+ OH'

H2PO 4 <-'-:> HPO2-. +H-

1H1PO-4 l.-- H,PO, +HPO2-,

lH3PO4\LHPq-1

lH,P(t-l'

h:2./Kh =248,1.10'6o5,7.10-3= 0,0057 rc ja *0,57o/o

Pu+ ) rx r.ro. * ) nK u,ro,=r,06't3,6r=4,67

NaHrPOo Ay3yHyH hu,qporu: AapoqoorHr4n (-0,57%o), NarHpO*4y3yHyH
hrzgporr,r: Aopor{octrHo Huc6oroH (-0,53Vo) 6rp rcAap qox uurbrHMacr,r

Qar<ruugau 6era quxltp Ka, Aaha :ou$ rypuryHyH Ay3y cyaa Aaha ryBBarJrr{
hugponn: erMocr,r harAa rocasByprropJra yjryn.naurnup. Ey nuc6u yjryncy:nyr
vtKla ce6o6goH ll:ah eAHpnr4p. onsoJra heca6lauaga 6uz huAporur
npocecuHr,IH rrIzJUIoJrr4 oJrMacblHbr Ho3opo a-rrMaMbturbrr: LrKr4H!{Hcu, H,pO-o_uu
proHJrarrrMacu ItIPO2-o- nuc6aroH ryBBornHllrrp. Mohlynla HpO42 nHc6orau
HrPOo-raonnaruMacbr heca6una qoxny MrrrAapra H* - uounapbr BapAbrp. Ey H*
r,roHJrapbr OH- uourapbrHbr qox Mr.ruapAa e:yne 6uprorxAlrpHp rJ fpoo,
hrqpoln:uuo nac6ereu H2PO4- uu hugpolu3t4Hr.r ryBBornH Aoj HuAr.rpup.

[ejunounep heM.rr.rHr.ru NarSO, Ba NaHSO., .qy3napbrHbrH huqponu:
AOpOlrACr,rHr4 heCa6lauar yryu hanrrugup, 1yustapbrH Aa Harr.rqanopu r{oABon
l4-ye rcpunMHruAr.rp. Oxep 6y Ay3napbrrr uohnynnaprmun pH-uH yjFyH
TypuynapbrH r.roHJrarrrMa ca6arnua ocacoH SOr2, HSOr- ne I-IrSOr _rrH

rarbrJrbrfJrapbrHbr Bo h-u heca6lacaf, oHAa zurbrHMb[r aAaArrop qaArel 13-re
BepprnoH aAolirop uno r<NQajor IopacreAo yjryn xenup.

Eero ru, 0,1 M NaHSO, uohnynyuyH pH-n 4,49, [H*] r.rca 3,25.10-5-o
6ape6opaup. Ey rujueru hep uKii r,roHnarxua ca6urnepr4 f.{yH olau aS4{eAo
jeprzuo ja:car:

=::',!9- =2,'- !o^=-= ro-,,0, r g,l.l06
K n,,'or 7 '6'lo-3

_lH-)IHSO;l
lH2sql

H*t lSO:K
H2SO3

BaK=
HlSoi
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2

na [HSO,]c0,1 re6Yn egar:

[HrSO3]=[SO2-.]=1,9' 10'o

,[evram, harporul:raH lreca6una [HrSq]+[SO,']=3,8'10' M auana ren-

MriluAr.rp u" il,i M\aHSO: rrahu-ryr;1_ti3fl^ caowu 6era oraorargup:

n= =__ t,,1 
_o,38ozo

Ey heca6naMa MHcarI 6(4) -lo aflapbIIIMbIIx oxuap heca6naua rano yjryu

ou.,rrj. Ta6r,urgrap KI'I, oKap nohny;rnapu H bIlI eJleKrpouejrpa-rurllr rorunj nH-

gou ncruQagu "o-"", 6Yry*, 6y han; iprts halumtcntnAa h na pH yryu aaha

AOI'HI HOTI,IIIO ANMAT ONAP.

O .ryunegau Qoc$arnapmn uafuiymapbl f{YH:

lH*l+[Na*]:[OH-]+[HrPO o]+[HPO'z-4]+[PO] 4l

4) 0,1 M uarupyr"r hu.qporap6oriar NaHCO3 vehnyry yuyu:

K r,rru,:4.5. I o-7 (p K o,ca,:6,35)

K n*,:4,8.10-r 
I (p K rr,r.=10,32)

OHqaru Mucarrapa 6ou:oP

HCO-r+H.,O <:rr-> H,CO3 +OH

HCO'3 <-') CO'-''+H*

2HCO- ;<' -zllzco3 +co2--,

ra

a

- - lHrcqficq- ! = !-yy-= 1.8-1i " = 1g-3.0r = 1,1 .10-4r\h- 
LHC)- l'z K h.,,.r), 4,5'l o-'

h=2{Kr, * 2^h,liQa=2,1' t0-2= 0.021 so ja -2,1Y'
llpll:, PK n,r',,, * ; PK nr.o, =3' I 8+5'16:8'34 arapurr'

Mucan 7. 3eraQ uoxecacnbl rypuynap so :alrS 6nprypur''v rarIbIDIbI

acacnapblH r.op-o-or.ro, 'ro"",p,tigall aMoJIo KaJlo):t Typttl Ay3napbtH

uahry:inaprtul,lu Kn, h ra pl{-untt heca6laxuactt
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1) 0,1 M aMMoHHyM haapocyrieuA NH4HS rraehnyny yryH:

K*":8,9.10{
Kr :1,3.10-13

KNanos:l'76'70"

(PKrrs =7,05)
(PKrrs =72,89)
(PKrroo, x4,75)

,.,,","#"J1,#:,,,,, o#t,i"X'ro ;*fi:r,on, Hrro raprrbrrbrrrbr

NH"4 oFI <_>NH4OH

flurop repasaeru HS-noHy H* ne 32- aMoJro KOrHpMoKrro HoHrraubrp:

os ues6ac,ro":I 
- I:r":;",8-'il;:;., ,rra rapubrrrbrrrr'r ro,,c,p,HATpr-qecr{HAO cy oMoro KAJrHp.

Eeno hngporra3 cxeMr4 oHyrma 
""u:lgnl^ 

6ranep Krz, rapa3Jrbrr japauau3iMaH uehnyrsa raoH ( H*, oi{,NH4., Hi,*i';;#";#apuu NHooH,H2S, H2O hairaucrr Hurrr{paK ercr,{H Ba oH
se hor,LAe 

""u"uin 
X.:-' i 

u"}l 'o oHrIapbIH rarbIJIbIUIapu hou rypulyHyl{

aon hacnrn ,, *r,r':;::ff rr!;::*"oHrIaIIIMa 
ca6*uruu' eroqo ao cvjvu

Ey aygraprlH uollrylaprrur,rn Kn, h n3- gH_uu AFKyH re,Jau erMoK f{yHuehlylaprrHbrH eJreKrporilrp-.ur." r"*r:rno"n rzcrusaAe erMaK,,ra3brMKarIopAH xu, 6y Aa qox rrrypeixe6gup.

-^^_ITl 
rypru irpuraprrn-frrgpr,* orp"r*, qox ,3 orlqy.yHniu{ 52_ euare KorrMo

ffi,.:3i;1T1ffiffi",'-*ar 
orap' NII4HS aov 'ut ryr,vrv,, K,, l, re pH-u' (16),

;;o*,il^ffi ffi '"#::Jffi[P"ffi liry#fit"r,mn*,*;l*t
orurralapar pH-rr heca6nauar orap:

Xn=[NHooIl][48 _ Ka, IOr4' flr{ftrA-f = Kwk;= l/6{trsr{.* *10)'2 *6,3't0J 
=Q0063

tr:./fi = {10-2.2o10-t't*J,9.10-2 - 0,079 ro ja _7,9%o

ou= 
)nKn,o 

**.run,, -)nK*rrou x7 +3,57 -2,38 = 
g,l5

hagporrase HS- r,IoHnaprr arrraFbr.qaKbr roHJrrrK y3pa Mo,,py3 raJrbrp

2s2



)

T

!

r{olna.n 13

Ba"3H AJBnapbrH Orl M uahly.rlnapblHblg pII-u
na hugpo.nur Aopor,Iocu (250C-ao)

.IIY3 hr,rgpoau: 3aMarrbr aMona
xam"uur:eu{r
eJreKTponI,ITJrap

hugporuts
AOpalracrr,

4o-tto

Mohnynyu
pH-u

CN,.COONA cH.cooH 1,74 .10' 0,0076 8,88

NH4CI NH4OH 1,76 . 105 0,0074 5,12

I(CN HCN 6,2 . t}to 1,3 I 1,10

NH4CN HCNno
NH4OH

Jyxaprr 6ax 48,8 g ,'l

10,.10Na,SO., HSO-, 6,2 .10-' 0,13
NaHSO, H2SO3 1,7 .10'2 0,38 4,49

l 1,65Na,CO. HCO-3 4,9 . l0-tr 4,46

NaHCO., H,CO,, 4.5 . l0'' 2,r 8,34
9,19

7,00\

(NH4)rCO3 HCO-, vo
NH,OH

jyrapu 6ax 93,14

c'H3cooM{4 cHrcooH
ve NH.OH

jyxapu 6ax 0,57

Na,POo HPO2-o 4,4.t0" a- ,1
Jt,i 12,,58

NarIIPOo H3PO4 6,2 .10-8 0,53
0,57

9,79

NaH,PO4 HS- 7,6 . lO'3 4,67

Na2S H,S 13 1g-': 5'7,3 li,,16
NaHS HS vo

NH4OH
8,9.10'" 0"21 9,97

(NH4)rS HrS ve
HN,OH

jyrr,apu 6zx

jyxarpu 6ax

99,98 Or ){
, rL.'

8, 15

10.1s

I.IH+HS HrS ve
NH,OH

7 ,9

NaCIO HClO 0,145.tr0'8

* 47. AMo,OTEPJIHK

Ma"lyvr OJIAyry KllMIl, rI4[[tK iue'Itulrlapbt]r hllqporcug;l,Opll Oca,'lAblp.

I-ejprr uerarJrapr,rH hugporcuarrapq Ba 6e":u uu,c6aren rllrrlrK Mera,ulap'
Nrocoirarr xpoM Ba ua*it-a*r (yrcar oKcIr.[JIaruMa Aopaqocnrtha oluyr,ua),
o3yHyH xNrr.rjasra xaccacl{Ha Kopa .}Kc cuur-rtp 6uluauruenirpl)- Typul)/,rapa

Aaxr{Jr.qrprlap. Jlagr era huEpoxcrq 6r4prollN{aJli)pt',IHa Aa pacr Ki)JIi\{aK
o.rryp Krr, 6purap 6wpu-6upytua oKc oiraH lyprrry Bi) t)cacJtblr xaccaflapjilHll
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oBo3 eAaprap: orflap atw$omep, hagucarmu e3y rrco aueomepnurc
a,qJraHbrp.

. Ene arratporeprrlrK lrre III-v rpyr Kar,oHJrap'rH'r ojpeuapron 6up uevegeSa pacrrarraqarbrr-: o aHuurrr3Ao 0-.iv* eheuujjlra 
"-"ri"o"i.Arr'r$orep hu^poxcr4rylapAaH crarx hqapoKcr,rLtHr{ Ha3opAoH Keqr,rpoK.cuur hugpoKclrrulrlrH ocacJrbrr xaccoc, 6arura 

""u"rupau' 
olAyFy Kr.rMlr,Typrtry u.[a ro""cl'rp erArrKAo hann orapar yjry, Arrrrap oMaJra x(orr{pr,p,

MACAJIOH:

Zn(O$rJ+2H +=:= 
Zn2*+ 211rg

- Jlaxr'rs zn(oH)., roiraBrrnopAe hemr oirapaf cr.rHKarJrap aMaJra r(orr4pr.rp.Jam.r cr{HK hugporc4g s3yHy ryprtry 
. KfiMrr a[apBrp, xycycr4rro, 6ynyarnaFbrAirKbr rzuu jasuarsr r96yn ercex Aaha ajArru onup,^

HrZnO, J +ZOtt-c=+ Z1OL, +2HrO

Eerranrr<-ue, Zn(OH)z e3yrua Typrrry Bo acacJrapbrH xaccaJrapr.rHlr
6npuremqupup, je"na rr4rrr{K ar*tsorep 

-hrrapo*"rlaup. 
Zn(OH)z _Ha ..ird,

l"y:3l"" a:vreorepnnx xaccocuHa Al(oi{)3, Cr(OfDr, fU6iff;r, Sn(OrD'r,
As(OH), na c. MarrHK.4Hp.

Eleueurnapzn hugporcaqnapr,rHnH 6ene ca,4a repxr.r6ra harrulrqarocoBBYp, OKC,4AJTATtrMA AopariracH rrraH jyxaprr o"rrarrnap y-r1rr harurrareyjryn nejm. Ey hratpoKclrnrrap hernna h*iu itro,*rrro,'ribrxHro ne c.
TLIImII cyJly oKcI'IAJIapAaH N6aper4ap. hnqparnaruMbrrrr 14oHIaH aMoJro KaJrorral'r0orep hHgporcuAropuH TaJIaBLIHI,In aprrrmrnAa heru oJrMacbrHbr iurMrzHrryM
huqporcraglruuH Mr,rcrurbrHra KecropMoK oJrap:

2[Al(oHr)6]r+ 16611- ----s Alro3 .n H,qj, +1 t s_nyHro

AI,O, .n HrOj+ZOfs> 2[AI(OH)4] - +(n_3)H2O

cru* huapoKcrrrr.rHr,rH .aJIaBrrHHH aprLr'brHAa harm onuacbr rrrraribrAilKr,r
TOHJII'IK Y3PA X(EAHP:

Zn(oH) r{ +2 oH- -=i lZn(oH\ olz'

. Ey fipoceca KoMrureKc oMarra Kar]rpMa xr.urn 6axuar onap: alreoreph[gporcnnropr.IH, roJroB,rAo ham erArrKAa, oHJrapbrH MoneKyJrJrapbrHbrH
raJroBr'rHHH oH- uorrrapu rale 6uprartrMacr4 yjryn rovrnner<c HoHJrapbrH
oMorra KonMocHHo [Al(o[r)4] -, zn(o[)l2- go c. ce6a6 onyp. pea-rr orupu.
ZnO22- re AlOr- HoHJrapbr rvrahnynaa ,"rrya aejrn.

254



?

Iejr enax rr.r, [Zn(oH)o]'- "a tAl(OH)41 ploruIapbl ZnO2-2 se Aloi-xaH
janurrs cyjyn onrraacbl I/tno Saprnauup re r"rahujjer e"ru6apnne ZnOz-, Ya

AIO; - uoHJrapblHbln hugparnapblllAaH fl6apergup. Eela xu:

7-nO:- + ZHrO -> (Zn(OH)olz'
BO

Alof + 2HrO -> tAl(OH);
Jyxaprr.qaxrt rarrrlzju ja:lrrrAa IroHiIapbIH hlrAparnarnnacrt Ha3opa

arrbrHMbrp, 6ua oruaprt ZnOrT, AlOlre c. ItroKI4rIAo autporepnr'rjlrH KJraccrrK

ue:apujjjacrznue yjryr orrapar ja:a.rarur.
hauqusmr peaxcujanrtu rennujrulrrH ja:rrnuacuru caAaJrorilIilpMaK

luya Al(OH)r, Cr(OH), Ba c. ropKll6lra hrqporcllArlapllH MeBqa oJrMacblHa

ocacJraHar{zrrbrr, AI(OH)3 ea Cr(OH), r€,JroBrrHr4H te"cNprnnAoH aLIaJIo KonoH

AyvrapbrH (arryuuuarnapblH Bo xpoMl-rrrapuu) tepxu6ungau 6up MoJIeKylr

cyjyn urraprulMacu rrJla iurblHaH HAIO2, HCrO2 6upnamueuapr'IHa yjryt
Konrrp. A1(OH)3-IaH NaOH I{rIa Iaprubulblrllbl ro"cup peaxcujacblHblH raunnju
6era ruaxul arup:

H3A1O3I +OIr- < _.> AIO., + 2H2O

Auiporep hrupoxcul.ilap acac Bo ryplny xaccoJIapHHH AilrIrbIAbIFbIHAaH

eJreKTpoJrrrrI,IK gnccocuaclrja na:epujjacuHo acacoH 6upltruu OH-
r.roHJrapbrHa, HKI4H(IIII UcO H* HOHJIapbIHa Xepa arrrsorep hraapoxcllgopllH
r{o}rjrrarrrrvracrruga ejuu 3aMa}IAa 6y re quxap [oHJIap aMaJIo KoJIlIp. MacoleH,
ZI(OH), on,[)Ey KI,IMLI MoIeKyJIIIapbIH 6up huccacu auaFbI,qzIKsI ra]nI'IKJIo

!{olilIaulblpl

zn(oH)rl<-=> zn(o[)r<> z*. +}oH'

[raxep huccecu uca:

Zn(oH)rI Zn(OH), a=ZH. +ZrrO2',
vo ya <-:l-

Zn(o$zl__' r, Zno, -2H* +Zno2-2Holuartrbrp.

Ee.ne ehrunara acacaH, Zn(OH)z-wt rypttry Ba ft)JroBl{JlapAe herur
oJrMacbrHbl acalilblruIa usah eruax olap. herr.rroraH reJloBugen ajpunan H*
r.roHy HJro 6npnarueper ZI(OH), aMaJra KorHptlp. Eyryu HarrIqacHHAo
rraeh.nyn Zn(OH)2-na nuc6eron 4ojuaurru olAyFyI{IaH r{oKYHTYrYH hall
oJrMacbrHa aaha qorpycy cI,rHKarbIH oMaJIa KarMocI{Ho ce6e6 onyp.
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Typu neh.ny;rga. cr.rHK MoHy Znz* xarwoHy, rErraBHAa r4co ZnO.L (aaha
Eolplcy [Zn(OH)^l] ) aur.rouy uaKrrr.tHAa HrxrHpar( eAr4p.

oxep, znorz- proHJrapbrHbt 7-n2* KarrroHyHa rreBprpMoK Jra3bIM KoJrrrpca,
oH.4a uohny"uy ryprxyiriurrAbrpMar Jra3brMAbrp. Ey .iru, oBBoJr Zn(oH),qoKygTycy qoKordaK, o /Ia coHpa,qaH TypuryHylr aprbrrbrHla herm oJrar,rulrAbrp:

ZnOrL + 2H*: Zr(OH), J
Zn(OH)r+ 2H* : Zn2* +211,9

var',rauqupcox, pe,rcuj aHbrH yMwrn r,enrujunu aJrMbr* oJrap'rr:

ZnOrz- *4H*.---.) Znz*+ 211rg G)
Myhrar ryprrr onnyra, cr{creMa roroBu r.ulo Ta"cup erArrK.qo, jenngeu

ZnOrL aHr{oHy aMoJro KanHp (relennuru aprrrusAa): (I)'peaxcuja AeHapAHpra rurujarz rap:r3Jrb*a xenu6 ,",xraarr.[up. c,rn< ;6;p;*rn uah-nyr_napblHra hap 6ap urapaurro hau Znz* KarHoHy so hair oi Z"O'rr"ffi;;
I'IIrlTI{paK erqujungoH, 6yrurap apac[,rHlaKbr raTbrJrr,rpbrH uuc6eru vreh,rylAa H*HoHJrapbrHbrHbrH rarbrJrbrFhr r,rra ra'jua eAr{Jrlrp. Ey rapa:nura Kl,TJroJrapHHra"capn raHyHyHy rar6rr erMurtr oriar, ja:nar olap:

lzn'.)[ Hrof'
=K,

1zn$-11u.14

Teulujxu car rapa{uuo [H.O]2 re [H*]a xavnjjerlapr.rHk KewrpcoK

JZn'-l K'

Iznon= ffintu*la a'aPur'

[HrO] upaxruxu ca6ur xevnjjel orA)tryruau:

Ba Ja

4
IHro]'

Lzr'*

:K

= K[H*]o (2)Lz"t-l
(2) rarunjuHAaH Kepyryp Kpr, H* rarr,rrrbrH'rH aprMacbr zn2* ra.rst-

JTbIFbIHbIH 'rox cyp'euo aprMacr,IHa, ZnQ- rarburrrFrrHbrH prca ,BaJrMacErHbr
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co6a6 oJryp. MahJlyny raJroBI,IJIorxAr,rpAI.rIqo aKc HcruraMarJrr,r AojurrrHKJrr.il(-
nop 6am BepoqaKAup,

Zn(OH)2 harAa Aejznerrrepru hauucrmu 6arnra au$orep
hzgporcugreprzu hauucbtHa raMaMnna rar6rar erMaK onap.

HasapAan xevrpArajuuu: xaaapujjajo acacoH hap 6rp ar*,r$orep
hngpoxcllg 6upnaruuacr.r wKvr rr{flAa r{orrJlarn brFbrrrnan solgrarnM?
ca6uuaprnruH Typrxy (K"**) Bo acac (Iq.",) rururapuHr.{ Qeprnengupuor
Jra3brM KaJrr,rp. hap nnn ca6uuepnu najuanaHu r'ryrajuce erMoKJro, haurur
hugpoxcuguu hancu xaccaje (acac re ja ryprry) MzurprK oJrAyFyr{y u{aae
erMaK onap. Bore Kx, ryprynyn hra4por<curr,rHr,rpuHr{r,r HoHrrarrrMa rrwuracu
yqyH K,yp*y Bo K** n{uarnepnnu lryrajnca erAHK,qa

l,ob(OH)1[OH-1K-...= = l.l0-3^^@ac lPb(on,l ' '"
BO

I HP\O^lt H'*1z" 
=--: = 1.10-ll-N,rp.y: 

lH2pbo2l - ,',-

Pb(OH)rta ocacrrbrr xaccocfl rypuynyra nuc6aren qaha rynneuz uQaqe
e[r4JlMrrr]rAlrp. As(OH)3-Aa Hco K,-*r=5,1.10-10, K-u"=1.10-14, ja"nn ryprtryJryr
xaccacr{ 4aha rynnarnu utpaae oJryHMyrrrAyp.

r{arun ham olas hr4qporcu$Iap OH- -uu rrlyajjou rarbrJrbrrbrHga, jo"ril4
hraapoxcul 6up.ueruuecranuH homronua hacmruuu nnjuerr4HAoH Bo Mer:ur
uolurapbrHbrH rarblrrbrrbrHAaH acbr,Jrbr oJraH Mahryryn uyajjeu pH rurjMerurua
ver<yuryja Kgrrr,rprap. Eeno nu, $30-aa Kocropr.rJrMr,fitrrtzp xra, Mgh-nyn
rarburbrFbr 1.10-2 r-uonft-e 6apa6ap orrgyrAa, Mg(OH)r-un rreKMacu pH 10,4-
ga 6arurajup re pH 12,42-ae r4co npaKrlrKr{ oJlapar raM r{eKMo turbrHbrp.

Oxap couparaH pH-br aprbrpcar, oHra Mg2- rreKMocl Aaha rarrr iurblHap.
farasuuuH aprbrrr,rHbrH oJraBo eAr,rJrMacr,r hev 6r,rp xoua KoJrMejeu arara
haluu (ay: e(ptpexrr,rHr{H aprMacbrHAiur 6arura) r"rejlana rrbrxMacbrHa ce6o6
orrMyp. Oxcuxa, ar'atporep hrarpoxcururapa Karruxle, jyxapuga xepayjyr*ry:
Kr4Mrr, raJraBr{H}rH aprHrbr qeKyHTyHy ham egup. Eyua xepe 4a auQorep
huaporcpralopr4H rIoKMe cahenapr.tunu pH-napbrHbtH najiureru naeh,q)trAyp.
Macaaen, Al(OH)r-ux rpaKrLIKr.I r,t"a rlsKMacra pH=S-ga aJIAo egwryuju
harrAa, pH=l0-aa rreKyHTy AIO-, aruena xarupMoKJra helrrl orMara 6annajup.
[eualu, Al3* hugpoxcr{A uaKrrrr}rAe uahnyryu pH-nu 5-10 capha44rnga
caxrraMar Jra3brMAbrp. Ey cephaaqe pH-u japarc 6urau hap haxcrr 6np
peaKeHT ehrrauar Kn, turyMr{H}Iyuy hulporcul [raKJu,rHIa rrgK,(ypaqaKAup.

Macoreu, Al(OH)r-uH rypru uahryrurapAaH qeKMaclrHr,r (NH4)2S ra"cupH rara
oJrAa erMoK onap, S'- alruorry H* u.ro 6uplaruapex, uehlyr,qa niBbrM orriur
pH-u japaaup (-9,2-je 6apa6ap). haIvrqrurrIH 6yna 6aura :auf rypnynaprnr
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Ayrrrapbr rano NarCO3, NarSrOr, KSN sa c. qeK.qypAyK.qo ge uyruahHAo erMoK
onap.

,[uxap rape$aaH, aKop ryBBorrrr.{ rarroB, uohlyr4au (pH>10) iuryMt4-
uuyrnr hr,rapoKcrrrH aJrMar Jra3brM r(aJrrapco, oH- norryny 6llpnarulHpMaKJro
pH-rm rujuerrnu ar[zrFbr ciurMar Jra3brM KoJrr,rp. oH- -rrn 6ene 6upnem_
MAcHHr,r HOlrHKr,r H* raoruapuHbrH, eJrorira ge NHo- ue ja :eu(p 

""u"rup"rn,6amra Karr,rolrJrapbr rrrra ro"cfip erMaKJra aJr.qo erMaK onap. Eyna 
"ap"'o",atrywLrl/,ar uoh.rrynyHa raJraBr.r ruro ilMMoHllpl 6ysep rapbrlrbrrbrHbr (pH=g)

OMAJIA KATUPAH NH4CI -I'IH APT6IFbI AJIABO EAHJICA, Ei1Orl,.Urr IIOKMACIZ
KeAar'IAK,U,Ip.

Pearcuj a arrr aFbrAar(br raH[HKnapJra Kecrapl.IJro 6llllep :

Alo-2+2H'O ) Al(oH)3 J +on-
OH- +1911*o -e NH4OH

ALO;+NH* 4 +2IJ|O _+ Al(Og,J +NH4OH

Toururrau xepyHqyjy KHMH, peaxcaj au,H r,lahrajj arr, oH- zorurapbrH'rH
NH4* Horurapbr wra 6r.rpnomuacu Horrrlrocr4HAo aJrwr,rHarbm hdporr6
Tapa3JrbrrbmbrH no3ynMacbrHa Karupu6 .rrrxaprrp.

Elerrpolrr,K AHccocr{acllj a uerreju Haseprnora, ocacnapErH, TyprtryJryr
ne ja arratporepJrr4K xaccoc,' o*rapbrH yuccocuicujacbrHbrH ,r.- -rj^ruiir,eIIrJIktp. Eena ru, orep hauuu hugpoxcua OH- -Hyn aMoJra KoJrMocrr r{Jro
Arccocuacuja eAr{pco, o ocacAbrp. oxep 4.rccocraacr{a narr.lacrauge H*
rroHJlapbr aMoJro KoJrr,rpca, huaporccua rypuy Kr,rMr.r rocaBByp eAr4JrMoJrruup.
oxap Auccocwacuja 3i*zr,br 6y ra ja ArKop r{orrJrap aMaJra xa.nupca, hauus
hHgpor<cug au f orepaup.

Koccen Ha:epujjacrHa acacoH huAporcprAnapr,rH MoJreKyJrJrapbr Kyrou
raHyHyrrra r,r(paaa onyHaH uoHnapAaH r.r6aper oJrMyrtr rur'rr,r 6-axrrl"rp. 5;;p
r,rolrJrapbrH jyxysy el Bo e2, oH;rapbrH pa,quycflapbrHbr 11 Ba r, r4Jro r,iltrapa

..-ercoK, oHJrap apac'rHraKbr .,la:6eruo ryBBaCr{ (naxyyvqa) arrrarbr,qaKbr KHMH
oJrap:

t l.
f- 'l '

(r, + rr)2

Ey TBB.HHH najuarra Ha roAop a3 onapcal HoHJrap apacbrH,qaKbr aJrare .qa
9rp o roAop AaBaMcbr3 oJrap Bo Mau,Ao cyaa hern orup*."*r, oHyH rro3yJrMacbr
6up o raAap [o acaH on3p. Eypaaau ajruur,urrp 

"ri, NaoH- ror""yry*rgo
AaBaMcbr3 anara Na* ne 02- apacbrH,qa oirMaJrbrrbrp, syrrKr{ Nu* -y*, iuy";H* -HlrH (uporou) paAr{ycyrrAaH aaha 6"jY*gyp. Mohnyua NaOH_un
guccouuacujacbr 3aM€urbr Myluahpraa eAHnOH MOJreKyJryH rbrpbrJrMacbr (Na*ra
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oII uoulapbrHbrH oMAJTA KOTIMOCI{ rute) elaraHHH AaBa"Mcbl3 oJIMacBI IIJIa

ra:ah eguluP.-- 
Ivla.neiuyr,r hr'raporcusrarrga Mt'*. 

'o1{ - 1x" 'Y:gT 
j\xa MarIrIK

"roy-;;;;-iltd. 
;G n*raycy (0.78.10-8 cu) 

-Na- 
-uyr p*t.yc^a nzc6eran

fO,qS'fOt o,n;-rraurax,ryp. EyH.trapuu hauuctt Mg(OH)' MorIeKyr)'HAa Meruul

uJra oKclrK", upu"",*u "n**rr*t 
ca6uuujrlur'r' NaOH uonelvrffl^H|fr-

6arau qoxrurAbrp, JI{IKI'IH MarHe3I'IylvI huAporcuauH IvroJIeKyJlyFIlra I:l Ed v

apacbrHAaKbr oJrara, HaTpuW hulpoxcra[ MoiIeKyJryHa nuc6aran :au{ on-

MzrrlblAbtp. herutraren;; Ii; ,ot'iupu' o'- uoruripi'u"' u"tor" 
J.?='1jo?f;

harra ejur,r jyrnaHur'tu Meriur HorulapbIHbl la. 'qa(b eAHp' H Ba' \r

rrorrJrapbrHblH .,Ie:6 
"t*" ty"rr"ra hep '*', htuu ejna rarrlracsma 6'axuajapar

Mg(OH)r-un jyryuyu uox oJIMacbI HorIaqacI'IHAa' oIIyIl f{YH gil$ erlua

r\tsBacr,I qox o[MzlnblAup' Jlarrcl MaEIe3[IyM huApoxcu/ulen OH- re H* -uyu

ujporrrro"", NaOH-ua *rrc6e'ro*r xutpajar I'aAap aoutp o;rl16yngilH acac orryp'

,Ileepu "r"r"*rrut" 
heltrn iQV* cupzrrun 6zuura ereMeH'r^op]IHa

*"rlrr*1" (Al,Si,P,S na Cl) 
",1"*'pow'apblH 

BepI'IrIMacpI raAp['q^[a aprblp

i;W;;"yil a' 3_xeu xJropAa 7-jd *r,ru), JraKr4H paAlrlcrl&pr{ a3".ulblp'

gajururaluenuu HcruraMarl{ citxJlaHbulblp: hap-,6np coHpaKH eJIeM''HrI4H

hr.r.qporcugunqen OH- -uu aiprnrlut"' 'Jt" i{'-d ajpunr'racu uca gaha

acar{ onyp. Eeno rIl, Al(oii)3 Mo'rleKyryHrau 6y re ja 6arura LIoH}myrI

ujprn"u"it Al(OH)3-nllu arlSorepluK xaccacH pma nrah el.wfi^p'

$ 48. Korun.nexc 6uPnelrMonaP

AI2(SO4)3,FeSOo,Fe(SN)rBoc'KHMI{a,q}Irl{IIAFrIaprIajzuraumt'YqYri"IY
Ba coHpiIKBI arlarrrrrlrx lp)ill Karl'Io*up"'*'"ii p"*"'ju""'*t 

"3pettl""'Ta' 
611

aurru ,vp"**"0 "ap*ro" 
*-r* Supn^arlrualapJla pacTJlzular'Iafbtf. Iie'rtalaPa

KiurryN{ aJIWI{Har :ejr'r KAI(SO-Jr'12HrO KaJIIlyrvI xpoMztl' 3oJH

KSr(sor)r'1zHzo, rutp oi'y Gtm.),F"(Sb ,1' '6rl,C' "-'y" hexcacua-troQep-

par (tI) K*[Fe(CN)5] Be c.-sHP.

Ey Ma,qAaJrapI'IH MoJIeKyJIJIapbI rapr;26 e"tu6apuna IIJIo ra]rit caAa

Ay3napblH elexr:porrejrpal MoJleKyrrapbllrbtH 6up-6uptt I4JIa 6upltlaurtulecra

HATI4qACUH,qo aMOTIA Korup, MOCATaH:

KzSO4+Al2(so4)3 < > 2KAl(So4)1

(I{H4)2SO4+FeSO. a--'- '2 (NHr), Fe(SOJ'7

Fe(CN)r+4KCN 4----) Ka[Fe(CN)6]

Artajlusy-lltruah:6erra6lrprraulMt)JlapHHIIC,HJIaIIIMaCbIHL'IHuoqYP
KerMocH rauu6gup. 6yry xourper MLIciIJUIilprIa Ho3apAaI{ K'eqnpoK'
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Mop ry.yrrras (NH+)zreJSo), .6Hro 6r.rp ragep cyAa herur eAupJrop,iurhrHMbrrtr uahnyna (NH4)rS wno ,r;"rp erMo*Jro rapa paH*nr,r FeSqeKYmycyHyH oMaJro KaJrMacr{ nno Fe2* LroHyHy ra'Jr.ru 
"rrio orup,

Fe2* +524:=P"g1
Ey peaxcuja Kegropr4p xn, Mop ay:y_,raahnyaynga Fe2- urrrrapaK eAHp.Ero'{e ae NaOH-wr NHo- trrr:aupoi'r# f.rffr_rm ajpruvracu) aa SOo}uH uce

P:9lr_-A Q1SO. 
r{eK}rrrycyrryH oMorro xenuecu) pearcr.rjaraprr Aarilroatna xoJllrp. Mop Ay3yHyH ulricocuacujacbl arnar1rAaxrr ier1;nru< y3po KeAr{p:

(NH)rFe(SOa)z#2NH*+ rFe2* +2SO2;
Ejna rure Kuurr{yM_ arrpr{Hr{yNt sajuuzu guccocuacujacbr KeAr.rp :

KAI(SO4), <--- K*+A13* +2SO,+

'{euerua' 6y dysLtap uahtyttda yjayn cada dyztapout maprcu,wt.u oMano*amupaH uoHnapuH hattotcama ducioiuacuja edup, \in" i)rpycy o3rapuHucada 
ndy-enap 

wH eapuwbtatil KuMu anapbtptap,
J raKHH 

J yKcoK Aopar{oru 6apneurrnlea"p h"r^oa 
- 

jyxap"qa rej,q oryHlyFyKHMH luccocuacuia erMap. Macereu, Kilrrrry li"^"u"r*oeeppar (II)Kn[Fe(CN)u] NaHi4H4o. r"'trprrrrli^ *up*r"p ar Kpr{craJr KHC4H496tIeKYlrrYcYHY Bepl,iuH,qeu uehlyr^a K* -Hyu Hrtrrr{paK eraujr,**a cy6yr eaxp.Mah-rrynyu 6aura hr.rccacuuau y3aplrHa (NH.t, S';; -#ilp 
er4uxse FeStreKyHTycy aMaJrO KOnMrap. halr.rrrHr,rH eJraqa ae cN- r{yH peacKuja iurun_uup. Ejnz 3aMiurAa &F"(9N)r] ajprrruraa KerypyrrMyrrr Fez*, erouo aa CN-_o xac o'nr'aaiau 6up cupa 6aruia 

"i"*"r;-up 
Bepr{p. Maceneu, Fecl, wre

;ilfii erAlrx.qa tv,rs ".; p"r.*, ro"n""; 
oo",""i;; Flo^rr"idNl.t, rreKy*rycy

4FeCl, +3Ie[Fe(CN)6] _r Feo[Fe (CN).]3J +l2KCl
@axrnapuu haurrcu cy6yr equp xu, Ko[Fe(CN)u] 1aehnyn5rraa aa Fez*,uo qa cN- joxryp, JraK,rH uyperxa6 Ba-Ja e3yHyH xycyc, peaxcujacruraMarrr'rK' oHy aMoJro KarHpaH Fe2" sa cN: 

"o#ui""rJ-i"**:uurapbrruaHsaprnr,' [Fe(cN)6]a KoMrureKc HoHy urtrrHpaK eAr{p. [euanu, Kn[Fe(cN)u]-uu4uccocr.racrEj acbJ a rrrarbrlux", peur"r3 a ,,pa KeAr,{p :

Ko[Fe(CN)u] <-.+ 4K.+[Fe(CN)la
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haNr.ruHl,rx havrul Ay3y eJreKrpoJrrc3 Bacr,rrocr{ rila ejpaHauxqri I(a AoMr{p
KoMrrrreKc iIHHoH [Fe(CN)5]a rrraKrr,r]rAo KaroAa jox, auo4a Aorpy haperar
eAr{p.

KecrapruaH xaccaHr4 uQa,ue erMoK y.{yH Ay3yH $opuynyny I'ro[Fte(CN)l
moIClHHAa ja:uprap, Aaha aoppycy KoMrrJreKclr aMa,rro KarHpaH arol\,IJrapblH
rpyrlyHy KBa,qpar ue'ropr,re aaroprrcr4Ho iurbrprrap. Ko[Fe(CN)5]-a oxrlrap
Aysrap, KoMrlrreKc 6ulurerur,lanap ci.ruSuua AaxErrAHp: KoMturer(c uoH)' oMoJro
r(arr.rpoH r4oH Bo ja r.,roleryrmap, 6y [roHJrap yrr]Tr xapaKrep o.qan aHaJrrlrr4K
pearcuja BacuTocr,Ho ra'Juu onyHa 6urr'auprap.

3ajnap 6uproruuerapu re3-re3 r{Krrrar Aysrrap agr.rauu6 uahujjer e"rn-
6aprule Senreraqe a3 AaBaMJrbr KorvrrureKc 6up.traruuerafrrlup.

[Fe(CN)o]a Ko[trrJreKc uouy, l,ryc6er jyxlauuurr Fez' r{oHyEuaH Ba iulrbl
r'aau{u jyx.renurru CN- }ronrrapbrHbrH 6aprerur*locr{HIarr ra6apallHp: 6aura
ha,rAa uanQn jyxrerrtlluur HoHJrapbrH aBo:Jarro KoMrurelioJrapr,rH TopKu6rna
Hejrparr NH3, H2O MoJreKyJuraprr sa 6a":ls 6uttra Ma,uiraJrap ,lIa\IrJI oJIa

6unepnep.
Macelou, AgNO, uah.uyryHa aMMoHrO^r hralpoxcrq r4[ia ra"cl4rp er[rIr(Aa

arrrarbrgzlKbr peaxcuja KeAHpl

Ag. +2NH4OH- [Ag(NHJJ.+2H2O

[Ag(NHr)r]- KoMruIeKcr,r[rHH aMono KoJrMarsuHr.r, Agr f{yrr arIapbIJIMbIrIr
6o"3u pearcujzurapbrH BepMoMocr,r racAur eglrp. Eere KH, oKoi) [Ag(NH.)r]
NO, uahryayra hep hancu 6up xnopnl Bzrgrrrtx.:rr r4na ra"cup ercaK, oHAa
AgCl rreKyHTycy aMorro KolrMr.rp. holrqusns NaTIIPO. Bo ja KBrO3
to"culxapuruan AgrPOo ne AgBrO3 qoKyHryJropr! oMoJto Ko.rMHl).

$ 49. Kounnexc dup.rreurMorroplru rlpyrlyruy

Bepnepun (1893-.ry wr\ xoopdruruacuja naeapujiacuno acacaH KoM-
luleKc 6upaaruuenlrH MoJreKyJryHna h,rapKa:r na:llljjaru{n aADra\t fitap$agu
uoH Bo ja xounnexcoJvtalroKamupuuu a,AJraHarr vryc6at jlx.roru*lr.r'ur pIoH Ty-
ryp. Eunanaclrro ouyn jaxrrulbrrbrlrra oHyrrJra xoopuuuacaja,qa oJrarr, rnleuQlt
jyrurauuutn re ja nejryar MoJreKyrr.rilpraH lr6apor nuearui,lnap a,qrauall
6uprotuuerep jepneruzp. Kournexc olro.rtoxtlrrrppr\ra ]Lrra Jrlr.raH4rlap
6uprruxga dupnautuenun daxunu xoopdunacuja c$epacbrr{6r ra mKIdJI eA[p.
Oxcep h-Au laxwvr cSepaaeur 6aura uy'c6ar ua ja *reu$r.r IIoHrIapAaH
z6aper oilaH xapu4u tcoopduttacuja cQepacu /ra Bap{},rp.

Xaprmra o$epauuu ,ronJrapbr KoMrrJreKc p(oH r.rro HoHoKeH aJra,rairqql,Ip,
qaha gorpycy Ma,ryIa cy4a Iiianl oJi/()TAa, ori,rap cap6ocr HoHJrap [IaKnIrHAa
ajprmupulap. Oxcanra, KoMif,JreKc aNroJraKarrrplrqu rrfia Jrrrrarq apa.r.cblHAa

anara rejpu-r{oHoKeH xacca 4atrrrjrrp no cytry uehlylrAa Aaxlaulu Koop-
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Arxraclrja csepacbrrDrH ha.prucrr KoMrureKc HoH rtraKJrr,rHro oJryp. Ee.no xra,
Ko[Fe(CN)u]-Aa rourureKc oMoJror(arupr.{qr Fe2*, nr.rraHg nco CN- -qyp, Xapu-
qr.r Koopruuacuja c$epacunga K* uormapu jepnemup. [Fe(CN)la rpyny
KoMrrJreKcrrH Azxr4JrH cQepacunrr rorrrKrdrr eAr,rp.

Kolaruexc uoHrrapbrH jyrurepu KoMrrJreKc aMoJraKorr,rp[qu Ba nrraH.qra-
pnu j_lxlapr,ruran ue6pra rroMHHa 6epa6apanp. Eela xu, [Fe(CN)5]+ nouynyn
jyxy 6epa6eprnp: (+2)+(-6)=-4.

hep mejaeu aBBoJr "fioHlm jyry", "oKcr,rlJroruMa 4epouecra" Ba
"nanenrnr,rju" rbrca.{a u(paaa eaox. JyxapbrAa Kecropr4JrM}IrrrAr.rp lcl,r, uahlylga
lrglrrrap_Janrrrr1 6up HeB aroMnapAaH (K., Na*,Mg2*,Cl-,I' na c.) ne ruypaxxa6,
ja"Hu 6rap uejran, 6up ueua nee n6aper ola 6r,urap. Mypaxxa6 ,o*-apu
KoMrrJreKc uoxlap,hauqHHrnH repxu6_unqa oKcHKeH OnaH rypmy rrurbrfJrbr
aHr,roilrap: SO42, CO32, MnOo-, -rOo2- Ro c. AaxnJrAHp. Ey aHHoHJrap axrrp
HOTWTAAO KOMTUIeKC LIOHJrapAbIp.

Caaa [roHJrapAa oHyH iyKy, elaqa Aa oKclrIJrarrrMo Aapoqac, Bo
e.rreMeHrr{H naneuujra yjryu xenup.

Mecolax, K.,Na",Li*"Rb*,Cs* Horurapu + I jyxe Muurr{K oJrAyFyHIa}r
yjryu ereuenrJropr4H aroMy 6up enexrpoH Lrrr4popox, 6y uoruapu cl-, Br',J-
Horurapbr uca -I jyne r"ranru< oJr.q)iryrrIaH yjryn ener"reHTJraprlH arolulapu 6up
eJreKrpoH ro6yn eAopaK hauru lroHJrapbr aMaJra KarlrpMr,rrrrJrap.

- ^ 
frauq}I[IrH MypaKKa6 uoxrap ua uyejjen jyna r*,raruxarpnap. Ee;ro xu,

SO42-, SO32' , Sz uoruapbrHbrH har'*rcu ,"tryrau -Z jyrnyayp. Ilarzu 6y nou-
JIAP}IH TEPTTA6UUE AAXI{JI OJIAII KFryPAYH OKCI,IAJIAIIMO AAPAqOCI.I MYXTA-
maihurap. soo2- raouynga KyKypAylr oKcuArrarxMa Aapoqacu +6-ja 6epa6ep
onryFy harga, sorz uon5nrga +4, Sz HoH)ftrAa uco KyKypAylr oKcururarrrMo
Aopaqocu -2-je 6apa6opAr,rp xu, 6y Aa S1 HoHyH)m jyrya yjryr xarlrp.
herrawnr,u ejuu me AaMr,rpr,rH oKclrl;rortrMo Aapaqac[ caae Fe';-llo,,y*rau 

""r"rypexxe6 [Fe(CN)Ja r{oq/Hna +2-je 6apa6ep oravarqrrp. Enpurrui h,.rau
AOMr,rpr4H oKcrrnJrorrrMa Aapoqocu ca,qe Fe2* noHyHyH jyr.y*ra Bo AaMHprrlr
rareurnr.rjuue yjryu Konr{p. Mypaxxo6 tFe(CN).]a uouyrura uca AoMraprrH
oKclIrJIaItrMa AapaqocH +2, uyper<xe6 uouyn jyry nca -4, geurapun helrrun
KoMrrrreKc 6upneruuega naleurnuju Hca 6-ja 6apa6apaup, 6e.ue Kr.r, AoMLrp
hap 6upu -I jy*e Marrr.rK,, arrrr cN'rpyly Hrra KoopAr^Hacr,ria er-.crurraAr,rp.
Eenanru<lte, KoMrureKc 6apraurue4e hauprr eJIeMeHTHH ra,reuuuju heuai
6upreruiue4o MopKa3r,r aroM-KoMrureKc aMoJroKorlrpLrH anai ergujpr
onaraJrapr,tH havucrrurnr qoMrrHo 4ejr,unp.

. oxep nHraHA nejrpal MoJreK)ourapAan u6apargupco, olurapbrH lrrxrrrpaK
erMacl,r ehrsua-n Kr.r, KoMrrJreKcun jyryno ra"crap xocrapuejacaKAr,rp. EyHa
Kopa Ao 6ela halAa oHyH jyKy KoMrrlreKc oMano Korr{p}firuHuu- jyryua
6epa6apaup: MacaJraH, [Ag(NHr)r]. HoHyHyH jyry Ag* Horryrua oJrAyFy
KI,IMI,IIUP.
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Konnnexclrr jyxy harAa hamwnl,tr xapF{u KoopAIIHacLIj.a c{epacn6ur
rapxu6r.ua acaco;- r"rynahuse arapMar onap' KourueKcllH jyrWy uyojjau

eTlrrx.Ua axap KOMIUI9KSaMAnOKOTHpHqI,IHI'IH OKCLLtrr1OItrMO AOpO!{OC11 uA"lyvl
gejun4rapca, orry a"2, ro"jplH erMoK onap. EeJra xu, Na.[Co(NO)r]. KoMruIeKc

6ipnanr,lecr,rH,H xapnur,r c$epacunga yu vyc6et jyx.neur.,ruur 6npnalenuu

Nd 1rogy or.UyFyHAaH MoreKylrapblH haurtcrt elerrponejrpiulAblp,

[Co(NOr)6i3- *o*r-er"rau jyry -3 -a 6apa6ap oM4rlblAbrp. NOi HoHy JIITTaHA

;;;";'6 r'rausra jyx aarurrvr,rr,ra, KoMqeKcaMaJroKorI{pFIHHHH jyry +3-a

6apa6ap oJIM iuIbIrBIP.-' 
E"i"rr*r", he*"*rrpor.o6alrar 11oHyHIa ro6anrsH oKcHnJIaItrMo

q"p"r;", +3-e 6apa6ap orIAyFy ha.n^a, hourzu I{oHAa oHyH KoopAwrtacuia

aAar,H anruja 6aPa6aPar'rP
KouulexcAa hor"ruu KOMITJTeKCOMAJIaKaTI,IpUqH LIIIo KoopALIHaCI',IJa OJIy-

Harr Jrr{rzrH[napblH YMWH cajuna KoopAI,IHaCI',Ija o[oAH Aejru-l'tp'
Oxcap KoMtlrleKcoManaxarHpur'['IJlapAa- (C1-,-9o'*Je'.J e3*,Zt?*, Ni'*'

Pta* sa c.j xoopguuacuja agaqu 6-ja 6apa6opAnp. Koopguacuja oUe,qnrent

caju 4 onau idr*,Ctt;,H{.8f. Ba c. HoIilIapAa MYtrahI{Ao eA}Inup. Ena

KoMrrreKcrap MeBrdygyp Kr{, oHnapAa_ KoMruleKcoManaKaTl'{p[rdu 2,3,8 KOOp-

ytzottacuja o,roAlrHa Bo c. MiuII{K ola 6rulup'
Kdop1una"Nja ela4u KoMtrIIeKc 6rapleruualep rutujacurUa heq Ao ene-

MeHTHH oKcH,&ra[Ma AapaqocuHa nuc6arau a3 porl ojuaurrp' KoopAunacnja

aAaAlrHHH rujuaru r"ryxriml{ -KoMIUIeKc 
6lrplauualap}IH AYcTypyny j a:uara

"*" 
Bepr.rp. Macaleu, Cd'* xoop,uaacuia aAaAIaHIIH 4-e 6epa6eP on-

ly.l,rry 6ruraiar, 6ene rapapa KaJrMaK oflap KH, onyu _alruoujaKar 
KoMIIJIeKc

6upniur"raraprHl{rl repru6n [Cd(NH3)4]C12, [CdOIH3)r]SOo, [Cd(NH3)4](OH)'z

na c, SoplvryJulapa yjryt xenuaJrl'IAllp'

haNl.{HHruI KaAMI,IWyH cvarfl4l, KoMnJIeKc 6r'lplauruelepu Kr[Cd(CN)o],

Nar[Cd(CN)a] ne c' tpopr,ryurapa MiuIr'IK onAyrylSau hep 6up yjryn xonruexc

,o", "i ""p""6r*a, 
oryi6rr^r^ru BzuIeHrJIlI Cd uony Hy Bo uepq vrantu

6upualeumi CN- HoFryHy caxrraAbrFbrHlayt, r&vt rtreutpu jyra uanru< aHlIoHAarI

u6apar oJrM:urbIAbIP.- 
Mo"lyra ulapiurrAo hauuH KoMIUIeKcaMoraKarI'IpwIu YqYH xapaKTep

oJraH MaKcuMw KoopAlrHacuja eloau anAo eAurMezca rcoopdu$acuoH doi-

MllJnbtttt arJraHaH 6nlueurvralap aMoJro KoJII{p'

TeAnrrar.rbrnapbrH KOCrOpAlrJr,r KIIMH, IaTbIJIbIT IlapHaTI,IHlrH 6ejyr eha-

vrujjaru BapAbIp. i'I"""o"r, 1",,p (III) ayairanbl Ba poAarlr'IA (HSCN-uyu

Xyulap,) apu"ir*r^u xeAaH p"*riiuAo'Fe3* 'nys MaKcuMW xoopAmracuja

ua.q;t yjryn xanen Fe)Civ).]'- ioururexcra, jamrtr SCN'-m uox 6ejyx

aprErrbrH[a oMoJra ^"rrp.'scN- 
-HH rarblllblr:hl a3 oJIIyrAa Aa^M]IpuH 6aIura

Eaha rrqr,x rooptuuacija oAoAHHo MzuruK herra [Fe(SC]9]'* K]rMH KoM-

rrJreKcH aMAJIO KAJII'Ip'
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Oxcep halr.rrapAa..nr4raruuap Ko\{1ra:KcAo janrnr: 
- 
6r.rp xoopawtacujajep*na r)rrMar ra6nnprjja'rane rytll 6up nareuurr.r uexsr.r jyxnauuum uon_napAiur, haM.rHHuH NH3, H,O, C2H5OH ("r,,r, 

"rrrapnrl 
,"- 

"] KrM, MoJreK)or_JrapAaH n6apargap. Jraxuu *, orupa. ry "" 
j" ;;1"; ,,,aH JrHraHrJrap Aaue".xyrw45lp. Eeaa ;ruranArap KOMrLrreKc 6upreruruoHr,rH-A..*wrra cQepacuugahaur'rr n,rzrHrbrlr ue're jep lyra 6r,nuac,ruaH acbrJrbr oJrapar 6ugeurar,TpruelrTaT, TeTpaItefrTaT RA C. aqraHBrpJrap.

Eneuenuepun aeBpr{ cHcTeMHHHH 6_ejyx a,oBpJrapr,rH opracHHAajeprerul,a,r eneMeHrJrap, xycycr4rra III, IV--se. v lnr-irii 
-fry, 

*"*"HrnapaKoMrureKcJrop oMoJro Korr.jrpMoK ra6nnlrjjerzHe aaha 
^ 

ryBBaTJrr{ r,rejnKECTOPHP. MEh: 6Y rp)o, MET,UIJIAP.IH KATTTOHJIAPBI KOMTIIIEKCOMOJIOKOTH-pI{r{H poryHy ojnaaurst r{yH uyxrem.rfr *orrrri*" ffiu-"""ap aMorroKarHpHp.
Kourmexc 6upnaru'raarapr,H eMAna KAJrMOclr ruarepujauuH rypyJryrrryHyHejreKrpoH ue:epujjacra nerrejlr_He:opr4Hr{a, BaJreH.r.JrrrK harrrruaa racaBBypyH

a,qH r{optil4Bacl4Ho jepnama 6wrutup, JI}rra}rA Bo KoMrlJreKcaMorraKorlrpqu ,noHapacblHla ro"cup KecrapaH ereKrpocrarmr .{a:6erM; .yr;;.""uu rr,rejAauaqLIXN{aCbIHbtH HAm,rocu xralrn urah eA},IJrMAnHAHp
Ey sauau Ha3apo zurMar Jra3brMAbrp Kr{, aKC r.rrtrapan}r jyuap apacbrHAaeJreKTpocrarlrK .,ros6erMa 

.ryBBocy 6y Jymapr.ru 
"a;",ur*n 

Otlpu66p ;;rU;MzMacbrlr,qaH acburBr{lyu]rpT^_6-I.yn haruapuu Lur"r""r*rl.u ,"^,,"rf ,""_rapr{p, r{ocaJraH, Fe'* uoHy, 2CN- aor1,rq, de:6 
"o"p"*, &^u erreKTpo_UEJTPAI FC(CN), MOJICKYJIYHY OMOJIA KAT}IPHP: JIAKHH MOJICKYII AMAJIO KAJI-AuK.qaH coHpa Aa, oHyH repr<u6nHa AaxHJr oraH Fe2* lroHy oKC jyrurauruuur

vraueu uouy ua:6 erMoK ra6u,rujjaruuu carutajup. A";;;, 
"exop 

,ahnyrgucN- -un aprbr.br oJrapca, onga Fe1l r4oHV rrKr.r aHlroHAzur Aaha qox ues6 e4up.Jlarux o ja;ruu: ruahayl MHrAap *rt*uo"-r_ cax"rraja 6nnep, uyrxu Fer*HorrJrapbrHbru xu{ajer raAap jaxrrrururunau bN- ,o-"up"r** ryra 6nneuejnjepuu caju r,aahgy44yp.

'fiuxap rapesAeu, Fe2* uonyna '{e:6 oJryHManra, cN- raorulapu ejunurxaparru jyxe MrurlrK oJrAyrrapbmraH. O"p_ffi"f*, Aae eAr{p.KocrapmreH r,r.oHJrap 
_Ho roAop qox Fe-- r4oH)ilra 6upleuupca, AaeeruaryBBocI{HrrH rr.rjr'aonz 6Lrp 2 raqop 6ejyx, laha 4orpyy F"r- ea cN- rou_JrapbIHbIH apacbIHAaKbI ,'ra:6erNae ryBBacr.rHIoH rlox oJrAyrltrAaH CN- uomra_pbIHbIH 6r,rpnemuecr.r MyMKyH orruyp. By ha,,raa o, :*"ii i,"T uoH)ma 6 CN_r.roHrrapbrHbr 6upremgupAr.rKroH coHpa, aaha aoryrfl f 

"f 
iNl.fr ;;;;;aMoJro KonAr.IK.[oH coHpa 6arn sepa.,reK,qup.

Oxap Jrr.rrarrA NH3, HrO na c. K_rrMrr uejrpa-r MoJreKyffrapAbrpca,6yruaprru KoMrr,reKcoMonoKar,pr{qu rllrro dp;;il;;'"rffi ; z:ah oryrypru, 6y MoJreKyJ,rap-Ar{rroJrJrap, MApKO3r.r }roHa raprrrbr opnjeuracuja erglxgeoruap repa$HngeH.das6 el*rrpre .
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Eena xourueKcnapllH aMoJra KoJIMocu KoMrrJreKcaMarror(arr{prnuu yuto
JrI{raHr apacEIHIa xycycu rnrr KoBiureHT onaroHr.tr uejaana .rrrxArr6rr6r ra:ah
egup.Konareur aJraro hap vrKLr 6upnorueu aroMnap y.ryH WyMr{ onaH
eneKTpoH qfmapHHHH heca6usa jepNua jerupunup. Macanan:

H 
"c ><tr H ,*'

x x
H

Bepunurun cxeMAo hugpoxeu aroMyn)m 6e.ne uymapruil{H aMoJra Kar-
MocHHAo eJIeKTpoHirapBI xaq, 6arrrra aroMJIapbIH BepAuKJrapu eJreKTpolrJrap
r,rco HgrraJrap lfia H[rapa eArutMurn^Hp. Ey cxeulapAoH x(epyHyp xu, hep
6up enerrpoH qfry hep xror aroMyH 6r.rpuarnuacu HrtrrupaKbr HJro r"rejgana
qbrxbrp.

Yr',ryuu ereKTpoH q1"flrapuHuH aMaJra KoJrMocH aroMJrapbrH dupwttxt
heca6uua .qa KeAo 6unap. Macaneu, 6lrp uyr "Cep6ecr" ereKTtrnHy oniur
auuoujar MoJreK)rryuy (alru: a3or aroMyHa Maxcyc olan), 6y cap6ecr .lyry
yMwlurortrAupMaK heca6usa H* uouy wre 6upnern/{rrpMoK olap. Oueae
r(oJTMLIII ZIMMOHI{)M r.IOHyHa, 6arqra aNIMI,IaKaTJIap KHMH, KOMIUTeKC rrOH

uraKJrr,rr{Ao 6axlrar orap. Auuoruaw LroHyHyH aMoJro KoJlMocH cxeM}rHr{
alrlaFbrAaKbr KHMrr KecTOpI,rAK onap:

+

Hx +}f-+ Hx

ne ja

H

H - N +H. -) H-

Irlnx aeoan duptau,teu amontutpdau 6upuxa ilaxcyc oraH sa oxyu 6auza
atnoutyH yn4yttlu hunajecuua KeqaH etempoH qymy+yH heca6wtrn hajama
KeltuptilLaH 6eno anaea rcoopduuacuja ea ja donop-arccenmop aflcaa adnaruwp.
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KoopAlrHacraja enarecuHrl cxeN{arr{K oJrapar ox rtroKrrrtr{.qa (-+) AoHopAeu
AKCCIITOPA EO{PY I{CTI{IIIMOTJIAHM}Iru rE JA HOTTAJIH XATIIH ilItrAPA CAIIPIAP.

KoopAunacuja aJraE)cr,rHHH uejAarra qHxMacbr heca6rrua^ 6'aura
KoMrrJreKcJropr,rH oMono KorrMacr{ u:ah egule Gwap, NracaJraH:

f t2+| -l' 
l-

4NHr+ Cd2',-) I ru.U -+ Cd + NH. IL ,1,, 'J

Enaqa Ao e3 xaccoJrapll, e"nz6apzra rlrrrlrK KoMrureKc 6uprenuanepa
raxr{Jr eArrJro 6wreu r'ayxronutp rpucrarrhr.rgparnapbrH

[Cr(OHr)u]Clr, [Co(OHr).] (NOr)r, tCu(OH)l SOo.HrO ne c.

aMaJIo xoJrMocr{Hu rl:ah eruar oJrap :

ryxaprrga Bepr.rrrM,rrr hop urcr.r narapajja (Koccenrn ro Jrjyzcuu) rou_
IEXC 6UPJIAIN,IAJIOPI,IH MOBqY.A OJIMACbIHEI BA TPYJIYIIYIrY TAM AAN'DII{KJIAu:ah eAo 6um'aagu. Euplaruuerepau xooprnnacerja ue:apujjacuuilu
mrrunnasunsftr ues6orn uepharacra lrorexynj ap op6nran,r"."prji 

""J, 
orgy,con :auaurap rvronerynjap op6urar ra xplrtian cahecu ,r"ripiiil"r"p#,

6uprraulupaH JrHraHAJrap c ahacu na:apujj acu j apa.Errnuumgrrp.

_^, _ 5._y]1yc 6upreuruaJropr.rH rypyrymy h arrunqaru, 
"ru.urr*, xapaKrepa

reJpH-y3BLI Bo WWU xuujauuH MeB3ycy orrAyry \"{\H 6y,{opcrrr.r6,qa rrasajer
raAop 6axrrna 6unue:.

$50. KonanrreKcJroptrH AaBaMJrbrJrbtFbr

- Kouulexc 6upnamlraJropJra Bo rrK,rar AyJrap apacbrHAa KocKHH caphagrolrrr oJrMul3. Taupy6n onapar cy6yr egranM,rrr,qup Klr, r{Kurar Ay3napbrH
Aaha rarrt r..reh"uyrmapuHla, ca,{a proHnapJra janauir haM.{uHHH KoMrureKc
,roHrrap Aa Bap. MaceneH, Mop ay:y uah.rrynaa [Fe(SO.)r]] HoHy onAyry
Kr{MH Bo c. fluxap repa$rau, KoMrureKc r.roHJrap )i.ry, o";par MoneKymapa
r{orf,rrarrrMal ra6unujjarrarqeu rr.rehpyu eAr,urMoMr,mHep, 6yna 

"6rorilre.,rpy6aqo r{HaHMirr r"err" rcjwt.
AgNo, uahryayna alruonjaxrrn uju xaleua rrauu NHroH naehnyny

orrasa 
-eArrJrup. 

Kyryruy, amuoujarar KoMrureKc ay:y tAg(NHJr]NO, "r"r"xargujungeH, ilrrbrHMbrrtr lrah-nyra Krlro, ra KCi rara' r";rrp irur*a"
AgB0, ra AgCl rreKyHryrapu ,.rrbrHMbrp. .l-Imr.ru [Ag(NHr)r]NO, uetuyrynyu
3jru-ajnu HyMyHarropuHo KyMl'rn vorry y.ryH orraH peaKeHJrapAoH x_Br, Ia ,a
HrS ura ra"cup erMr,m oJrcar, Agn uorry AgBr (caprrrr"i, p"rr*u), AgI
(caprr poxxlu) rreKyHryrap aMoJro xanlpalr3rnuaou, 6erra dr*"rp *r, 6y
pearorjanap [Ag(NHr)r]NO, rvrah-nyny r4ro arbrirbrp. Auuar lagNHr)r]NO,6uput*tu HKrr peaKcr,rjaaa e:1'ny rr{rrrK *or..ei" 6upneiurua xaccacr.rHa
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MaJTHK arrapAHrbr ha;r.qa, axbtprtHtilbt yr pearcujanapaa 6Y AYs o3YHY HKHrar

Ay3rrapa orurrap arlapblp. Ey 
^$arrnap 

ouy cy6yr eAHp KI4, [Ag(NII,),]NO'
uohlylyuaa *o''-"*" io" iag0'[HJr]' -'" jauzunu helgrasuu Ag* xaruouy

o"'H.lrlt#; 
oH,rapbrH rar'rJrbr.br o raAap a3Abrp rcu, jann': yjryn peareur-

napaH ra"ctrpHrrlan rurc6aron :autp halun oililll AyaJlaprm AgBr, AgI ra
RglS na*orona hacluuepr,rurn rujuirnep, aJrAa egungnj,HraH AgBrO3 re

e!-Cl r.r.ru, Ayurap qox lieru oJrAyrJrapbr lupr haruronua hacralnopllHlrH rl'IJ-

MarJrap[ arAa eA]urMup. Aeuan]I, Ha3apAou resup,Uuju]I]I3 Ay3yH A]Icco-

cuacujacsr uaphanelep Y3po KeAIrp:

6upux,tu uaphaaa

[Ag(NH,)J'{O3 -+ [Ag(NH3),]- +NO-3

EyuapherreAehauun6uplaruuaryBBaTnI,eJIeKTpoJII,ITonAyFyY.IYH
lrpaKTHKI,I Onapar TaM pIoHJIilIrIElp,

6upun tu nttJtJto:

IAg(NHr)2"<>AENH*, + NH3 (1)

lAgNHl llNl'/,1
K1..,rirr,;r1' = testVHr)f

LIrcUHLLU nUJ'LnA:
a AgNH-, a -2 Ag* + NH3

lAg.llNHrl
Krurrrr.rr.

lAg(NHr). )

(2)

Kovrruercun,quccocuacujacu jalrr-u: uy:"u Aapaqa.qa Kt:rarljuH'[aH

WWH I{onJIarIrMa ca6trruttutr mjuartl ajpu-ajpu lIHJUIanapAaK[I lroHJIaIrrMa

ca6uueplruwt hacl,z.trla HJIo xapaKrepl'I3a orlyHyp.

Kr"= K10r1r,,,1r7, K1 orrr,y- = trJr^tr#: 5'8' lo-8

Ey ca6u:rr.fir rrajuera Ho ra[op 6oj1x olapca, KoMIIJIeKc 6I'Ip o IEAop Aa

r-yBBarrru Houlalnapar, 6up o raAop .qa .ejpu-,qa"aMJrbl orap' E)' ca6*r

dLoatwusnwa cadimu sa-ja xomnnet@u4 napqaraHr?ttt cadumu aAJl anblp'

fejp[-gaBau\,mrurr,r ca6raTI,IHHH arc rr.tjuarn KSMIIIISKSHH AMAJIOKaJIMO

ca6urivoja gasaulsutrtr ca6rarrl ugrt-"rpl Eynnap apac.;rrl'a 6ela uac6ar

MeBqyAA)?:
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K=*
Myxreaae KorvrrrJreKcJropr'rH AaB^Mc"r-"r. ca6uuapa uyxralus rujuar-Jlapo M:urr4Krup. Meca.nau, [AgSrOr]- KoMrureKcr{Hun rejpu_,qirBaMJrbr,Jr6rrca6uru 1.5.10-e-a, lAgCNHr)rl; *-or-r."*"r r"" L,4.lO^_j; 6apa6ap4np.tAs(cN)J- KoMrrrreKc, r.rco Kecropr.JroH KyMyrn uoHJraphrHErH KoMfureK cr4,r4.f{YHIaH Ae Aaha qox AaBaMJr"ra"rp.

^,.-. 
Yry""us rounnexc 6rpn ain"aJrapraH rejpa-gaBaMrburur ca6ra.meprauuoldrlMoKra, HO3Opr,r oirapar KoMrrJreKc ay-up uah.nyllapunaa yjryH cagauorurapbrH rarbrJrbrFbrHu heca6lauar oJraD.

,*rr[i:#rrilf,*"P,),No,, ol rtai(cN),1 o,01 M uah.rrynrapunga Ag*

--*-!ut*u' Axrapruan Ag' rarbrJrbrrbrHbr x w. umapo eAr,r6, xo'rruexcu-HHH HolrJri[rMa rarrmajr,nrgoH Tzurbrpbrr:

[NH3] : 2r; tAg(NH,)*rl : g,Ot _r 
= 0,Ol

6e'na xz, KoMrrrreKclrH r{orurarrrMa Aapaqacil qox a3q.rp. ouylr rrys

*,= *9!)' 
:5,8.r0-s

6yparuu 
tta 

o'01

x = [{g*]:

Ejurura tAg(CN)J-

:5,25.104 r-uou/l
5,9. 10-r0

4

KoMrureKcu yryu heca6rraMa alapbtrrbrp:

** =ff :t,4.to-2o
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a3iy1MaCLI HATIIqIaCHHIA I{OLIHKII hannOnl,'Ia haCr'grn OIOHUJIUAMTIn1 O'naU :afAS

harrn oras KyMyIrr Ayulapbubl, han'a a3 cajAa rreKnYpMa peaKcuj aJIap$IHbI

onAa erMoK orup. Ey ,:u="p, uy.uahu:attap raupy6aga o3YHY ltaMalrlula

tromvlltrvp.
t{ar.uu heit;r olaH 6up.uaruuatropr4H harur tuuacblH,[.:I KOMIUIIeKcJIAII-

AupaH peax(eHruH ,pt"r*t*i"- uox 6ejyr ahemujjaru Bapl$rp' I\{aca;rau'

uahnynyuyu rarbulblrblH.[arl acburbt orupr' ty*t"'$- rapru't(:il 33 vyxrenuQ

AaBaMrrburbrra MiurrrK oJraH KoMIUIeKc Irorl[ap zulblHa 6wrap: [At(SrOr)] uouy

ir* *,""n=[,5.10-e: [Ag-(S1O3)21' ,no!{ YqYH K,".€.=3,5'lO-'': IAg(S2O')']5-

"o"y 
y,1*, K,. 

"n5,.=9,3' 
10'ts sa [Ag-]:10-' r-non/n o4uyryrg'au

ls'l >

Kr"

6,3.10"50

(10'
* 6,3 .10'46 r-raotr/.n

Eeraluxre, 52- lrou5myH uoh'lyl4zNr't farbrJrbFblHbl u >6,3' [Cr-'6 r-uon/l

oJlMacbl, AgrS uorlurycYHYH BIvtoJIo KanMacH Y'IYH [A8,'j:10? r-lIon/'rl oiraH

rarHJrbrrbl xlrQajer eanP.
orap 6;; hecd6napran, KYMYITIYH KoMIUIeKc 6apnaruuocn YqYH

arapcar, Kor\{lureKa r.ro,yH rejpu-qarzrwi"rr"r. ca6grrana acacoH Ag" -yu

.or"-uor*m heca6.nar"rriu*, "i'pu' 
yjryn uarrau herm o;ran 6uplaruvenuu

harlonrvra haclur,rsAou ucrutpaaa iuapax, 'roKAYpYqY lIoiH.yH 
-lr-ahnylga

MlrrluM)a,{ rarblnbtrblHblH Ho raAt+p oJlAyryrly 6ranuax onapr' Mocaran'

[Ag(NHr)J. KoMIUIeKc HoHY gIYH:

=Ag|JVut: 5,8.r0'8

a-

Z

Eena racenBYp eAaK xn, [Ag(NHr)r-l* "a 
NBIr- rm rapault'Ir raltulblr-

I apu 1 0-2 r--Honfu , [Ag.]:5,S' t 06 r-raon/;r-o 6apa6aparap'
^ KepyHUyjy ,,rl*, qoKYHTYITYH oMaira KaJII\4acL ytfH' t{oKJIYpYqY

r.roHJIapr,IH rarblJrblrbl yj ryn o: rapar 6 apa6ap o'rl Nr iulblrliblp :

5.5.10'
[BrO-:] , fq;-. x9,5r.laon/;r

1.78. 10-r0
[Cl l> 

jr-"--j"- x 3,1 ' 10-s r-rron^

5,3. l0-13
tu.l ,fi:i'" = 9,1 'lo-8 r-Ht)u/''t

tAs@H,))l

J-
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9,3.10-r7
ry I ,4 . 10-11 r-rroHrl

Is']

5,9.10-{

6,3. l0-50
^,1,8'10-3e r-uotrln

5,9 . 10-6

Koururexc HoHyHyH AaBzucbrsrrbrr ca6rars 6epa6ap4up:

K.l"- lAg. l[cN-]' : 1,4- l0-20lAg(cN))l

IJ]

By xouraexc 6apneruuoHrrH Bo n,ralrrbrH uehnynaa rarbrJrhrr'rHhru r0-z:-uorft 6apa6ep onAyFyr{y Ha3apa iuapar rarrbrprr:

[AS-] = 1,4.10-r8 r-non/n
OtIIa yjryu qarltH horur oran 6aDleruuaHr.r rrAr.nrmr,5p rn

ToHIIapBIH rirunrtrl r ;#;e;p;fr ##;^"Hr 
TIeKAYpMaK 

Y'IYH qoKAYpYcY

[BrOr-]

[cl-

lBrl

tr-l

ts-l

5,5 . 10-s

1,4.10-18 ^r3,9 
.1013 r-uou/u

1,79.10-t0

1,4.10-r8

5,3.10-r3

1,4.10-r8

^, 
1,3 .1018 r-uon/a

E3,8'105 r-uou/n

^r5,9.101 r-r.ros/n

N3,2.l}'r4 r-uon/n

9,3 . 10-ri

1,4.10

6,3 . 10-s0

(1,4.10-r8)

Kyuyruys ho:T!r, KoMrureKcrrapu y.ryH .rsKAypyqy rroHyH Jra3brM)JIaH rarbrruru, uah-rryr^a KoMrsreKc zoHyH iOpr"ornuair' *"*, onapartaJHrur,uroqoKlr4p.

*.--Yl*"u, axeg.ye_h,rrv"'raa [Ag(Sror)]- xouuneKc r.roHyrryr{ Ba rrr{rzurA6r-
T-Tyt]rnapbr tr02 r-uosh-orp"", 6y rorraruexc HoHyH AaBa,vcbrsrrbrr ca_,HTLr THJMOTT{HAAH Tarlbrpbrr i
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las.)l :1,5 . 10-e

lAg(SrOr)-l

[Ag*]=(r"=1,5' I o-e r-Pronh

Onla .rexlypyqry HorilraphrH rarburbrrJrapu 6apa6ap onMuurblAbrp:

lBrotI
5,5.10-5

N3,7'lO4 r-lron/.lr
1,5.10-e

1,7g.10-10
El,2'10-t r-uor/n

1,5.10-e

5,3 . l0-13
E3,5 '104 r-uou/n

l

[cr]

lBr-l
1,5.10-e

,-

g.3.10-r7
trt ff.i5 

E5,5.10-' r-roH./r

- 6.3.10-s0
tt'l ffi T 

x2,5 'to-t r-uon/n

Ey heca6na*rrulapbrH r[oABaJr 14-ga repr.uliraruu uyrajuconl,I Horrrrlanopil,
xocrapr4rroH KoMrureKc 6upnemuanap yqpr nraraHrblH uy3"u aptumr 6e.ro
HrtrTr{paK erArfiAo (10-2 r-uon/n) 6pouar HoHy, [paKrI{KLI oJrapiu AgBrOr-rr
qeK,qypa 6wwup, Br0r' uormapblHblH .rox 6ejyx rarbulrlrra qeKyrrycy oMaJra

KAJrHp.

hauran KoMruIeKc uehnyayruan AgCl, AgBr ra ja AgI qeKYHryrapllHrH

iurbrHMacbl 1,.{yn nBbIM onan Cl-, Br sa I- -rry MLIHI,IMW raru.nrru, 6y
6r.lplauvrarnu yjryr hamolua hacpunap[lruH rNjvrarnr*ru Lsautuacbt wo
a3aJrbrp.

AgrS uexyrrrycyHyrl aMoJIo KoJrMacI{ f.{yH, o raAop i}3 MI'mAap S} norry-
HyH rarburHFbr Jra3brMAbtp KI{, Ha3apAoH KequpAnjuuu: KYMYItrYH KoMIrneKc
6npaerluenapuHr,rH uehrryruraprtuuu hauucbrlra 6y cyl$ua 6r4uraruuacu
qoKcyH. Earura coura AecoK, rlpaxfl{Klt oflapar hap haucu 6up rnt.arrrrH
aprbrrbr KyMyrtr cylQrau AgrS uah.rryla Ke(lr,rpa 6nnuup. AgI, AgBr se Aaha
vox AgCl rreKyHryrapfi yjryH rarburblrAa HarpLDA{ ruocynQaruu ra"cHpl*IgaH
uuc6arau acan harur oJlyprap.
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9elser 14

Kyuynys KoM.,rreKc 6upnouurlelapr.rHlur 0,01 M r'reh-rryrrrraprrqau 0,01 r_HoH JIHratilbIH aprbrFbr urtrTHpaKr,r rdira r{eKy-HTyrryH aMoJro xar,racra y.ryn
IIA3bIM O.IIAII PEAKEHT }IOHYHYH MHHI.IMY\{ TATbIJIbIFbI

Peaxenr
(xpryru

r.roHy r.rJra

OMAJIA

KArr.rpoH
uon)

K
tAs(cNE-

K./"=
l,4.lo-n

K./"=
9,3.10-'5

As0trUlf
K.l"=

5,3.10-8
0,01M

calo Ay3

Peaxeur
I4rIa

oMOno
KONAH
r.IoHyn

TIOK

BrO, >3,9 . 10r3 j_5_g 105 >qq
>5,5 . l0r AsBq

1dcl- >t,3 . 108 >1,9 >3 I 10-5, >l,g . 10-8 AgCl
1 lot0Br 10s>3

) 8 >5
),7 10r >7,9 . 10-8 >5,3 . 10-11 AgB.

l0r3r >5,9 . 10r >8,9 . 10-7 >1,4. 10-1t >9,3 . 10-15 AgBr
l0-r7

s2- >3,2. 10'14 >7,3 . 1030 >1.9 . l0-3e >6,3 . 70-46 AgCl
frlF63.lOs)

,flejrueHraprau haurrcuuqan aj,qun orrJlp Kr{, voxdypua pearccuja,napttsAM*Hbt KaMr,neKc dyznapwt osnapuHu qnap,arapu KoJuweKcttn zejpu-daeaununwz ca,umu 8a qexa, ,upnaunaruin ha.unonun hacunuapacurudaxu ruucdam una myajjaru idunup. rG7.'J"""oo"p qox Bahannolua hacunu Ha roAop a: o.uapca ne oKcr{Ha, rroKyHTyHyH oMaJroKaJrMa_cuHa o roAap qox ehulual BapAbrp.
Meh-ny:l4a Jrr{raHr,'rap uraKJr,Hra heuuu KoMrureKcr,rH repxu6una Aaxr,rJroJraH r'rorilapuu (ne ja lrorr.raurvaMbrrx MoJreKyJrJrap'ru; aprrrrr*ruH ,flrrr,paKerMac, rroK{ypMo pezurcujanapbrHbr, KeArrrtrr{HA ryr.ern, Ta"cup KOCTApr,rp.oxap Na[AgSror] KoMrur,eKc uyry r,,rehnynyua NaSro, arraBa eArdrrco, orrzrBoeAHJIMHItr ejru,r arulrr SrOrl uotrup", *o*rrrl"KcraH rrolurarnMa AopaqocqHa BaAg* rarrIluFblH'r r*rahnynua ur**rp. i"ca6nar.ra,*""r"prp"tJrl"il;"r'r.,

r'aahnynynyn',ry:"a aprrrrrr trep hancir 6rap xourmer<cnopr,rH oMona KoJrMacrzHarlrrlacuHra oJra 6T"p Mocorau, tAg(NrH)r]Cl *"h"t y"a KCN l,rrrara"crlp erAr{KAa auaru4axn pear<cuja x&ep:

[Ag(NH)J. + 2CN- _+[Ag(CN)r]_ +2NH3
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Korrrrrexcnap yjryH JII{raH,rJrapHn 6zpleruvracH Hor?r(Ioc[nga flapqiuraHa

6rurep. Oxep MHcI,IH TYI{A-MaBI,I paHKJrI,I KoMruIeKc Ay3y r'rah.nynyua

[Cu(NHr)r]SOo hap hascu 6np rypmy (HrSO4) ruIa ra"cup ercaK, oHra poHK

aajuruapex :eufr"raru onap. PeHx Aajururraenran ca6a6u, TYgr-MaBu poHltll
aMaJro xouapeu [Cuffir)o]2* uorutapuurm NH, MoneK)my una hraapoxeu

HoHyHyH rapurbulf,IrJlbl ra"crrp[IHlaH [apqalaHMacbt[IraH acblJlbl,qblp. Ey, aaha
ca6vn NHo* KoMrureKc HorflapblH oMoJro KoJIMocHHa ca6a6 ouyp, uahnynSm

:auS-uarn panrciloHMacu Cu2* HoluIapbIHbIH BapJrblrbl wte r"ryajjau eAIDrr'IP:

[cu(NHr)a]2*+ 4H* -) Cuz* +4NH*4

MehyryH T5fpuynarlrrl{pbulMacbl, yjryu rau{ Typlry MoiIeKyrIJIapbIHbtH

oMaJro XaJIMOCI,I HarrfiIocl{HAe uox :eus Typltry aHHoHrapbIHAan n6apar olan
KoMrureKcJrapuH flapqiulaHMacblHa ca6e6 ona 6wrap. Ey, ilrblp Merzur

KarlroHJrapbIHEIH rypltry xaccoJlu 6o"3u y:ua 6upno[IManaplo (ruacaleu,

Seuorulapna, AIMeTuJITJIHoKcIIMJIo, aJII,BapI{H run 6ojanapna ne c.) OMoflO

Korr,rpArdjll KoMIUreKcJrapAo MYlrahuro oJIyHyp'

fiejllnannapaou 6ena rlblxblp Kltt, unueam 8o KoJwrJreKc dyznap

apac wruda npuHcunuall' Q ep z i oxdyp.

$ 51.,[axunn KoMrIJreKc 6upnourualep. Ilonurypluynap
Ba rlonrcyJlSnalep

Yul pealermep racerTervt wna lvryxraru,ts Kzrr,roHrr@rH oMarre) Kuuap4mnep.r

Ko\fiurer(c 6l,rpirermrarrap, aAureu Aa(wM Kch,trrleKc (xenar) aDlaHarr Glpmmlanepo

Aruomrurp Ba auaruilrlK rrnrja yqn 6ejyx ehauujiam t'lraluxry/p.

?Im tolpa orlapar y:ru 6utruleltrMoJrapu rejpu-y:nu auarru3Aa 1884-uy

t4JIAo ro6arrrun ro"jltrilI Y'IYH o-Hl{rpo3o-B-na$rony rermatp eAaH

M.A.H.rruncxr.r ra'r6ur 9TMLIIIIAHp. Jlaxmt 1905-qu llnqa {yrajer ucru$aga
eAr{JrIH. Ni'* yty, au jaxrUrr PeaKeHT onaH A}IMeTI,IJIT&IoKcIIM Y3BH peaKeHTI'I

raxrudp erqu.
Yinu 6uplortrMaJroprrH Ay3 oMaJra KarHpMaK ra6wm11aru, ollJrapblH

MoJreKyluapblr{Aa Typ[y xaccocuHa MzuIHK I'lyeijeu {yrurcuorra.n lpylnapblH
oJrMacbrHAaH acbrltbl,trblp. Eele rpyrJlap: -cooH, -oH,:NOH,:NH,-NH2-
SO3H se c. u6apornup. Eyrulapa Aaxwr onau hulpoKeH aroMy, t're'nyil
1aoparirAa MerzIJI HoHyHy aBo3 erMaK ra6unujjenlga MiuluxryIp. Oxep 6ela
rpyrnaplaH 6upu wra janarnrr yrru 6rnpuraLuMaHI,IH MoJIeKyIyHIa haur'*r

KaTlroH yqyH nHraHA poayHy ojnajau 6zulra rpyfl mtrTHpaK eAI'Ipca, oHIa

KartroH, rypr.uy rpynyr{AaKH hugpoxeu aToMyrryH area bgepaK, Jrr{riurl rpFy
r.rJra KoopAwtacuja aIaAIa japa1a 6unap. 6y aauan ,y151HaH Ayi Aaxlrru
KOMrrJreKc a,qJlaHbtp. [axwru KOMrrl1gKC AFa CaIA MI'ICaJI ollapar MHC

rnuxonjaru KecrapMaK onap, Aaha Aorpycy repru6urue rypltry rpFFIraH -
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CQOH oJraBa 6np Aa_ _C_u2* HoHy rrJra cap6acr xoopqzuacuja Kr,rpMoK
ra6rrrujjarrana Mrur,K__-ry, rpyny onalr Mr4crrH irM,Ho_clrpKa rypmycy'yrrqFy (urr.il(on NHr-CH2-COOH) Mnc rnmoajuor., rypyrry-y arnarbrA:rKbr
(popuyra yjryrayp:

oc-o o- cot\.
,,1-r,r( \,_

Eyprau Cu2* raouy xoopAuuacnja jepnopururu hauucrruu rruaMruro a3a3
EAAH I.IOH).H XACCOJIAPHHA M'UI}IKIITP. BATTAAP AAX,JII,I KOMIUIEKC AYUIAPANi2*- uH A,Merr{rrrJrr,roKcr,rM rrJra peaxcnjacir *uo*ro, rarur,K Y.paKocrapr4Jra 6rrrep:

H
,.\

+Ni2*:

o
f

H3C-C:N
I

: C- CH,
+2H*2

CH3- C= NOH
I

CH3- C= NOH

o
I

:C-CH3\N
J
oo

H

Kepyngyjy Kr,rMr.r Ar,rMerr{JrrJrr,roKcrrM,H r,rKH MoneK}myHAa Ni2* uouyrypmy rpyflyl{Aa =NoH ru<rE huqpoxeHaH, oBo3 erMacrr r,rJra ja,arrr5l, ,^.,a30r aroMy r'rno Kooprr,rHacr.rja eraracH Baclrracrr ule 6upremup. BeprarnaramMr,c:unlapraH KepYHYHp K[, Aaxur* KoMrureKc ayrrap"rn MoneKyrurapbr
rcr{KJTHK (hamerlr) rypyryrtra MaJulK,qHp.

[axllrlz KoMrureKc 6upnaruualap aHaJrr,r3 yryu ehauajjorlr4Ar,rp, .{yHror
oruap adamaru cyda zaufi hann inyp, napnaz paHao nutundupnap eaaox wuQ uoruuaabtpnsp.

\axunu KoMrrJreKc Ay3 aruano Kanolrro KaruorrJrap, aru Ay3yH oMarro
KOJTMa.HHA. ajguruauruajau, qox KocK,'H $apara *y"y""i;"r- Kecrapr.rprrop.Ey xycycrnjjor y3Br,r.peaKrr,rBrraplrr ra"cupfiHuH ceqrrlrwwx ralunr,rjjarr.rHe
MaIII'IK orlMacblHa 

""611,rgryp. 
Te,lpy6e Kecropup Krr, oKcap ha-rua xapaKrep

TLIPM'I3bI POHKJII,I NT''-UOrrYrr qEKYHTYCYHY HOI,IHKI,I A},IMETI.IJI.NI{OKCI,IM,herra uoneKyJryura
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NOHC=

=NOH
I

-C
rpylry oaaH 6artrra y3Br,r 6r.rplauuonap Ao (graorcraunap) BepHp. Ey rpyn

NI/' :y yqYH ""rr;"", 
hica6 eAlIrI;p' Eyna oxrrap 6aurra noHrapHH

qoxflapbr yuyu ceunjjaBl'I rpyurlap BapAbIp'

Caur,ljjeuu rpyfia MaJIIff( pbaxentneoHH aH'uIHrltK xaccoJlopl'IHa oHyH

6rapuauruacu orlAyry paAI'IKar ga 'vyajjau iti'"'p KecropHp' EyHa xepa aa 6y

paAuKarulap", u"J^oirpMoKrra' 6ai:an nusajor ::I't,.:Ti:rtn 
haccacunr

;;j; ;";, wtujiuna aprsrpsrnrrracbr r.rcrr{raMarr.rHAa jaxurutaurnHpMar MYM-

KYH onyp.^ '- sv ," ja 6aura rpyry AaxHJI erMaKJIo rypyJlyuryy Ba MoneKynJrapElHbIH

,"p"r6r*" gajururupl{ax I{MKaHbIHbt Bo Y3BI{ 6uplauualaprm KYJITILI

MurAap orIAyFyHy Ha3apa iilapar 1er*l cavrajjanu se uyxranu@ Horilap YqYH

.{ox haccac peaKeHrJrop j aparr'lar MYMKYIUYp'

B.Il.Kysnercon "J' ff.U.e"ionuplrtr.rn urrrrraprrHAoH r(erYpYrrMYIn

aruaFbtAar(bl MucarrAa 6yHy rsah egoK' Apcenar rJpltry:y rypu uyhur4a

oKclr$romMo Aopaqacu 3 ie a oJIaH MeraIlJIaphIH oKcopujjaruHu qex'qyPYP'

Orap 6y rypuyiryH hragporcul ryyrynyH 6upiu'. tperrur- paalma'ru GCuHt )

HJro aBa3 ercaK, 6.jyx c"rr*lrou* ra6ialjjaruua MiuII{K {:"T:f.",:
rypttrycyHy iulapblr. 

"O 
MI'rHepaJ-I Typrlr]llap ulIIrHpaKBI I{Jra JiuIrI6t3

o{pKoHrrw, ra$nuyra, .-"i im, ""o6inl-, 
raHrzul Ba rl4raH (rau onuajau)

rroHJI apbIHbI qeKAYpoqaKAI'Ip.

Oxap QeurrJrapceH TlprycyHytr MoreKyrIyHAa 6eu:o1,, henrecuHgaxu

opro -raiLrjlJra" or* hraapoxeu aroMyHy Hurporpyfl wreL-NoJ aBo3 ercaK'

oH,qa o-HuTpoQeunnapceH rypuycy aJIapHr Ku' 6y 'q'a Snry la{'tt qox ce'tvtt'tw

peaKeHrAnp (xnopua ra qaxbtp rypIIryJIapH HltrrupaKll rara jannu: 6y

eneMeHru '{errAYPYP).

?--

OH
I

HO - As:O
I

OH
apceHar rypuycy

rypuycy

OH
I

HO-As:O

I)yprtrycy

OH
I

HG---As:O

Ana*rrux rr'rlrja,ua qox'Jly MI'IrAapAa Karl4olulapH -KocpH 
jorura ra"jraH

eAoH, enaqo Ao aKcap Karl{oruap HJIa KoMTIJIeKc tiupnoruraa:rap aN{aJIa
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Karr'rpaH' jo"nu yHuBepcar xapaKTep rarnqjau pear(eHTnop^oH KeHarrrHcru$a,qa eAhrrr.rp. Bele ynuebpcai .rexAypyqyji .rr"r, MeriuuapLrHKaruoHlrapbrugan 6arnra, pH_rm,layxraane *jr;rr"prrra" *urror,,up"r,
11e_ 

r::lro, qeKrypuax ia6nuujjerrana MiurHK orraH, o_oKc,x,HorroHr4Cfl.OH KecropMaK oJrap.
ITEM.II.IHI,IH OKCAP KATI,IOTIJIAP rrNA CA6rNr hOrU OIAN KOMIUICKCJIAP OMOJIAKOTI,IPOH Y3BH MA/Ir{ONOP KOMTIEKCI,IOTIJIAP AAbIHbI {UIMbIIIMAP. KOUTIJICXCTAOTT-rap qox ocacJrbr y3Br,r ryprryrap ony6 (re ja oHIrapErH alyurapu) 

""p.r6_nopHHAa aMr{H rpyry onau (auuHorypruyrap) rrrrpr*pi"rpnJ 
"yp*y"yayp,

HOOC - cHr_

BA eumeHlr,rilMHHTeTpacrrpKo Typrtrycy

HOOCCH,

N- CH2-{H'
HOOCCH,

cH,CooH

cHrcooH

cHrcooH

cHrcooH
ErsleruraauurrrerpacupKa__rypmycynyH vrriu aBoerrrd Harpr{yru Ay3y(EATA), na ja xounnercr.rou__[t'irp-o" E), axra, y.r Bo AepA BaJre[rrnrKarr'roHnap'r' hal,'rcrr nrre pH-n'n^ uyxrel,s -:*#""p"rrge horm onzurKoMrrrreKc.rop oMona \:rlrplrp. By xacta4aH Karr.roHlrapbr*r ajp"rroaac"rrrlaarIaJIITt-il( "uopAoloHue" y.ryu ucrll$a,qa e.qrrra 6nnep. 

'r----

Eo"3r'r harrnapla aHr,oHyH oKcr.rKeHrr 6r-;";yfiyHyH aHr.roHy luro aBo3onyrryp. Moconeu, eocear. rx)uycy tlrpgn, NH;, fpMo,rooo] . xH2orapxu6m,r aMMoHr{W ay.yuy j apin.r,i. i.uO"ir"1Ed#;;;;.
Kepttuyjy KnMr{, S"t6a,yprrry"y*ry, oKcrrKe*r, uoau6qar rypr,y_cyHy' uypexxa6 *I1ly rane asii ";yyp oxmap 0"p","-""** apceHarryq{y Aa Bepup: (NHJ3 [AsMo,rO*].yHrO
Il:ororarypm)rrup,u* 

fu ep*r,r oilp*, -6y 
6uprremMonop he m ep o n onu _mlpwlnap a'4rr:rHbrp. Irerepononrrypulynup"rr, 
"epxr6ma xor,,rrueKcoMoJro_

XATHPI{IIT4 MA.COAH IUIA TE3-TE3 Si SE B AZ.*H,, OJIYP, TI.,IAHAIAP MATCO.qHHI,IUCE-NOISPAUAT' BAHA,qAT BO C. TYPIrrYNAPrIH IIHHOIf,,'IAPH TAIIIKI4JI CAI,IP.
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$ 52. Kounnerc 6upnorrrMoJoprlH aHaJrlI3 yryu ohouui'imn

KourmerclopHH OMAJIA KOJrMacr,I HOTIrqacuHIA KOMnJIeKc 6ltpnaruuala-

p^, ,"pororn" ir** olri., uorulapblu peaxcNjalapblHbtH uoxy 6ar-u TyaMyp'

Ey aa:ujja.ua aHiurH3[rH r(eAHUrr,rHAo Ho3apa iuIMZI, JIiBbiM,[bIp' 6eJIa KH, o',

uy=rc1 onuajau HarLIqa nepe 6rurap'-irttor"*yry*rga 
CHOH ryyny orlaH yanra 6uplerxMarlop' MacanoH MYxr-

anraS caxapo3iulap, qaxHp Bo JIT.LVoH 
'ypr"ynapri' 

rJrrlceplrllH na c' 6up cupa

KaTHOUrap HJIa KoMrUreKC aMaJro *"rrp"p"" aiarrrl:La EIUIIa{2III)H OH- lloUy

Ba 6arura peaKeHrJlap Ilra qoKYHrY. BepMHp' Eytra repa 4o aH&IH3o

6auuaua:AaH aBBoJl, aHiuIH3 oJIyHaH oolexrgeu Y3Br{ Ma'unonapH qblxaprMar

na3brMAbrp. KollnnexclapuH OMAIO I(AJIMocl{ HauHKLi zlHiuIH3Ia aHxon ona

O-r"p, fr"tta oHy he.uaai upt"r. jyHxylneru liupt4p' Muc amap KarI{paK''-"--i.iF 
"or#v" 

-ro* 
,u,n*- ,uhryruo rrtrr,paK erMocr{, 6up cblpa

,o*uprr, iE.z*ji* ne c.) ra"jnu onlvlacblHa re3-re3 MaHe orl}p' Ee'ro

ir,,,"p " f"i,o*.yry" hap'hauJu 6llp ua'lru olan 6ulnallrMa rtro'KrII&IIo'

MacarlaH Fe(OH)r, ajrrpuar oBo3ulta, V.i#'- "tl**up' 
* i"n etAm<I'''a Fe3'

;;;;y"y"'r*irp r" .ii ""*oH 
rypuycyHy-oxaBa erMaKrra !{.IBaMTIEI KoMIUIeKc

rrroKJrlrHa *".*pr"r.-"*"pr-r,i"g"'p.-Sy ycyrura yehlynAir Fe3* ratrulEtfblHbl

rutpajar raAop ,ou*, "r-ir-ru 
6r,:'l nnupu,aHrblpaH HoriJrapblH ra"jlt"lltua

MaHe oJIaH I'IOIIJIapH apa,[aH raJ[AbIptYIar oJlap'
I{axsrp ua ja nranaorrryp[ynapHru,*, 

^asarrfna ipoc$ar rypuycy Ba J3

aMMoHayr{ tpryopuu aJIaBo erMoKno F"" trno [ne@bo)'l" Ba [FeF't]'-

KOMITJIeKCJIOpLTHLI Or{OJrO Karl',(pMoK oJlap'

2. IV rpyn KarHoHIrapbrHbrH cI,IcTeMaTI4K aHaIIH3HHI{H KeAI4IIIuHIa fiarrrra

Karrromap u5p",ro"*i* J.ffi'g;'; "" cJ'. uahnynaa ra;rsrp' cd2:::"'l:H
arr ca.lujjanu peaxcHjacu onaH IIIS ro"cllpxuAatr llapnar- capbl \zlrr

qeKyHrycyHyH aMana *Lrr""rrr" Cr'," *un! t"'rp lf ly' H'S larra C'ur* ranra

CuS vexynrycy aMarla KarHpHp. Eyna xopa n' 9';l LloHyrly-M?rh-ny-naar''

qbrxaprMar rIa3bIM KoJII'rp. Eynyr "'4" "g"*actt 
Cu:*-^tty.^Al'Zfl na ja Fe

MerarJlaDbl BacfiTaclula MeriuullrK MHco KLMH peUlxc"aja erMaKJlo atIa'

;;;;;.'-1[J;- "o"y 
rypur r*ryhr,rla peqyK*rja orynr'ayp)' Aaha ca'rlaoH"

*"i,ryru KdN a"rrasa'"tr"*ru iu'- sa id" uowapblHbt ha;rn ola, cHaHIlA

KoM'rIeKcrIap, tc"i6Ni;ii ;" tCd(C$ la ""*""'rL 
6upureruqupuax'uup' fiy

3aMzur Mrrc rro,JrapbrrrbrH uahlynAa ra'rrilo,rn qox aIIraFf,'I .(t'uayjFuaH MHc

cyntrusau t"frryrau fr",-orru hac-yttu anAa eAplna 5].'lIT:?:"'.11?;
,t*u"r"ut"r., Auiru a3 oJIaH [Cd(CN4]] uouy r'rahlyra ru'r$ztjar I'oAap uo-

Irorilrapbr nepau-irruau, HrS ra"cuprluran CdS qeKYHTYcY qeKYp'

Eenanurna, CJti'Y"Yu HrS lala **"5'u" o'n"ujirr peaxcrtjacu KCN

HrrrrupaKrl HIIo anapbulipia, rur$aja'r roAaP ca''rujjaru olyp'
3. ry ryyfi KarrIoHJIapbIIrbtH 

^ 
iuI'IIrH3l'(uuH KeJil'IuIlHH gaha la

ca,r{arrau.qupr"* yuyrr;;r;;-b?;,- Bi'. vo Rb'2* Karl,o}ulapblugarr lr6apor
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rapblrlr'I.a rnucepr'r, sHroH-sHoH-sH2oH aJraBa ercaK, cd2* r{oHyMycracHa oJrMirl'Jra, rruraH KarHoH- irapbrH haurrcrr faJraBr,IAO napuananuajau
KoMIUrpKcnop aMono Korr,rpup. Oxap rnucepr{H onaBa eArrr,qru(AaH coHpa
rr.reh.rryna Harpr{W reJroBr.rcu rn ro rancrnp 

"r"e*, orua Cdii aorry Cd(OH)2rtroKJrrlrAa qeKoqaKAr'rp, raJru.*r Karr,ro*rap HCO rrlehnyrnan ajpu- 'a3pii
rryMyHonop KorypMoK,ra ce.rnjjaau pearcuja.nap sa"Hra"r,r -r" ,eip*, 

"aiir"6ureprap. gyrxn Mah.ryrqi *ui, y:.y" ;;";p;-^r--r.."*"r"p, 6ypearczjarrapuH KerMocr{ yuyx xu{ajji rarrurrm4a naehlyna yjeyH ca,qotrorrJrap Bepr,rpfiap.
Hesep4en re',apm'rjetu{3 MaHeqr4Jrr,rK repoAoH HorrJrapbr (Fe3*, cu2* rac.) "nopdatemetc" 

_adniruan xueajem zedip' d";;;; Korunne,cnopruerunuruda dupnaudupna ycyn!'aiorruc da inec_mec iamftue ;;;;;;
",:_!:iv: :wKmunu enail41ama nanaxdup. 6e,rre *r, 

"",;r*rar he.r 6npJ,JIJIa MYI*{KYH oJrMaAbIrAa, uo}urapbrH qoxyHyH Kacp,n ycyrrra re"jxnonyHMircbrHa ilMKErrr j apa,qbrp.

.,,,,,5:"Y:-I:__1rp,r"r.rronapr{H auzurrur3 yqyn aaha 6ejyr enryaexra oha_MI{larH orprouMaraprcr ajprr-ajprr uorrJrap y.ryH aMaJro r(aJrMapeaxcraja.rraphrHbrH 
. 
.rox heccac' o""ii, sa ca.,rfiiesur uiuruo.

Bene ru, Fe3* uonSnry Ka[Fe(CN)u1 p"a"Ln* ;;,b-;;r"ooH MaBr4 qe_Kyrny "6epnuu a6rrcbr" reo;re(cN)u1, 
"53 poAarurA iliy" ra,,cprpuHAaHuyxrcnras reprua6nu rbrpMbr3br poHKnr,r nar,, or* *or#J"*apr{H aManaKoJrMacuHo xepe re'JzH erMoK oJrap.

cua uorqnry ronyp rreKyHry 
-cupeqcr.q.] ee ja MaBr.r paHKrrra herul onauauuoujarar KoMrureKcrrHrru tcu(Nrir)of- e,vele KonMocr4Ho xepa re,JunerMaK MYI{KYHAYp.

. . co'* HoHyHy haru onan poAaHr,IA KoMrureKcHH,rH oMoJIo KoJrMocr{ r,{Jra Boja,,l-rarur onuajau cotHg(scirlL] Masu paHKrrr.r KoMrureKc rrroKrrr.rrrAo aciurra'Jau erMaK orap.

.{rxaPsIaa xecrapulgaj}I KHMlr, Ni2* zorry AHMeruJrurr,roKcHM t4Jro qoxceuzjjanu onan .rehpajbr paHxnr.r 6uprerlua Bepr{p.
Eerra uucaruranH qox recrapuer olap. [er"re,x oJrap KH, Kar,o]urapblHhauucrt yryn hoccac 

zle-lKelrrnop oJrAyFyr{rau 6yrrrap xapaKrep xaccajaMiIIrlrK oJraH KoMrrJrexc 6ulureruMonap Bepupnop.
Auanusga xonarrnexC 6upnerut"renepun ehauujjorr,rHraH AillrrrrrrAr,rrAa,KOMIIJIEKC OMAJIOXAJIMOruII TYPIIIYJI)tr-OCACTIbITA BO KOMIINEKCA AIIXI,IJI OJIAH6upnaruuaaopr'rH oKcuAJr"ro*"lp"a)*cnja xaccenapnHo ro,'cupHH, 4a rejaerMoK na3brrrlbrp.
Oxep hap haucu :eu$ rypruyr{yH aHr,roHy KoMrureKc oMorro Karr,rpupca,ouga H* r'r,ro oHyH anrrrc,cr 

-:arn6ne.iup 
na 6arurau*rqa uuc6aron gaha

rYBBarnr{ Typuy aMoJra Kon,p. Eele xu,_ oKczurar ryptxycyrryH T}prtryrryr
f:_"_:I Mg2* r.rurr,rpaKbr r.ma aprapar, crou" *"ory',io-"'#eKc rroKrrr.rHAa
OHpramAr,rpup.
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oxep alyr"rrrHr{w .qy3y onaH ueh,ny-na hep hancu 6up ipnyopur aJritBo

eAr,urMgrrr oJrapca, qox AzIBtlMJIrr [AlF5]'- KoMIUIeKSI,I aMang xengnj1urgen,

ilrryMlrHlaw huapoxcl.uun aMoJIa KaJIMacrr rejpu- MY!{rryH olyp' Eyta yjryt
oJrapar aJIyN[IIrHyIr{ Ay3yIIyH hI,Uponu: Aopaqocfl a3iulbtp' Eela uucalnaprt
qox KaTI,IpMOK OJrap.

lreu.mr*nr 6lapneruuaNr.rH oKcr4trlauMo-peAyKcHJa xaccocu KoMrureKc

aMoJro KaJrMocH HaTHqacurIAo Aojlilfl1lr1l,rp. A4aren oKc]IlJloltrEIpnlrruun (no

ja pelyxcujaeAl{ltl,IHl,IH) KrMjoBH aKTHBrrHjta MahJIyJIIa oHJIapHH rarbrJlbl-

FbrHblH a3arrMacbr HaTI,I(IACIHIO a3anHp. qyluru cucTeMa sayopluun aJraBo

eArrnMoc[ HoTI,IrtocI,IHAA Fe3* uoHyn [FeF.]3- KoMIUIeKoHHI'I aMang KaTI{P

Mocu Harlrqacurrra I- uouy I2-a KlrMn oKcu,q,JIoIIrMe ra6unujjarl{Hl'I I{TI'Ip}Ip.

hauquuun oKciular TypltrycyuyH MoJII,I6Aar rlptrycy apTblrbl ITInTI'IpilKhIlIAa

oMoJro KOTIIpALIjII KoMIIJIeKc 6nplerur*larnrn HoTI{qacHHlo, oH)m pe4/Kcl'{a
oJryHMar ra6wrujjaru o roAop zlltrzlrbl AYIIIYp KI{, KzITIIAtl,a nepMa}Irallar OHy

oKcrrArolqAllpa 6I,uIMHp.
Jlarrnn KoMlJIeKc OMoJIO KoJIMa HaTIfl{AcI{HAa 6uprernMAH1IH OK-

clrlrarg],vra ra6lrrrajjarr,rrum apTMacbl hamapung.an aHiUII'BAa I{crl{ahaAo

eAprpnap. Macenan, MoJIH6Aar rypttrycylUa MoOr'H2O rapKI'I6HHa Aaxrilr

oraH MovI y3Br,r peilKenr 6eu:uIunll -NH2-S#4-Sfi4-NH2 6I(SI'IAJI6IIIAI{pMHp,

JraKr.rH $octpopr"ronu6Aar KoMIUIeKc ryplny aMono KanAI{KAaH coHpa'

6en:uAus acaH oKcI,IAJIaItruP.

$ 53. OrcuAJlolrrMo-peryKctria peaKclliarrapbr

Me"rDna onAyFy KHMr{,OBBOJrlap oKcHLJrartrMOHr,r Ma/lr,aJo oKcIiIKeHHH

6upneruuacu Ba ja oHAaH hr,upoxeru,rg qbrxapburMacbr 11tr;1;cecu KI,IMH,

pegyKcuja o.rylrMaubl [ca-6yHyH oKc tlpocecll KHMH 6arua lyuypaylap'
jtri"u 6np cupa peaKcr.rjarrap Bap KH, opaAa rra oKclrKeH Ba Ha Aa hr.upoxeu

u1nrldpaK errraeluju h3g117;a, oKcHAJIoItrMa-peIyKcI'Ija 1rpocecHHa Aa;IIJI eA1u-

MoJrr4lrp. "OKCr,rAlaiuMO" BO "PegyCcuja" atuajuru;I_MYacup eIIeKIpoH HO3O-

pnjjacraua ocacoH KrMjoBH haqucanep cahacrHo 1913-vy HIIAa oKcrIIJIaItrMo-

peflyrcrnia flpocecr.rHa Myacqp 6axruurapu rabaAa eAaH JI.B.[HcapxeBcKH

1016I{r erMlrln{up.
E ne rc m p on 

^ 

H a 3 a puji a cu H e 2 m ei u-H a 3 o pu$ho oqcud J, a utJlta -p e d! Kcui a

peagcujalrapu Kurwjasu npocecflapuH hamuctmda eJreKmpowflapwH
'o*o*"r, ji uorunaftm 6upindaq o 1upunapuHa Keq]wocuHul n{yumhu-

dacu rcutru 6aua dyuyn*tanudup. Maceneu:

gnz+ 12ps3+ <-+, gn a* + 2Fe 2* (D
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. Pearcujaaa Ke,qaH aejmlrur.rnrju Sn2* r{oHy HKr{ eJreKrpoH wrt4ptrplllr.,
Sna* NoHyua qeBprlrrup. CxeuarrEx oJrapar 6yny arnarruaxu rannr,rK y:pa
r(ecropMoK oJlap

Sn2* - 2e -- Sna* (2)

sn2* HoHJrapbr repesrangeu r.rrr{pr.I*rrm e,'reKrpolrJrap wKet Fe3*
HolrJrapbrHa Kea{apoK, onrrapbrH i lxlapnnrn a3aJrrbrp :

2Fe3* 1 2 s a_-: )2Fe 2* (3)

Taupy6a zne cy6yr erMaK oJrap KH, r{a3opAaH xeur,rpAr.rjnvus pearcrajaaa
henrorau eJleKTporfi apbru KeqMacr{ 6aur nepup.

Ajpu.la KerypyJrMyrrr r^KH 1 so 2 craKaHJrapa (ruaxrm 6) ener<rpnx
KeqHpMoHH aprbrpMar ee 6y AysnapbrH h*rgpolra:raru.rH raprublcbrrrbr iurMaf
y.ryH HCI una ryprrryJraurAbrpHrrMbrtr 0,1 M Fecl3 na Sncl2 rraehnylnapbr
roKyJryp. Ey craxarmapbr "erreKrpoJrr,rr aqapbr" a,{.rraHaH, Aaha gorpycy, KCI
rraeh-rryly _r4rro AonAypyrrruryn U-mermulr 6opy puIa (3) 6HprraruAupr{prrap Ku,
vourap 6rp creraruan o 6xpuclrHe qr.ribQy:r.rja eAa 6wi*rr^. tvtatrryrrap"rn
hap 6npurro ruraruH eJreKrpoAJrap no genpaje heccac BoJrrMerp (ai roury6,
olrJrapbr 6np-6r.rprua Mlrc rerr BacrrracH u.rra 6NprarnAr,rpHprrrop 1b"p**" ,i.*
xeur,rprun). Bo.rrruerprH u6pecaHau uej;r erMacH anrrsiur,o tiurBiurlrK
e[e],{eHrHH xappl![H AeBpac]Irua e[eKTpr,rK uepoj auunrru r.aejAaua rr6rxMacbrHbr
Kecrapr{p Ba oHyH HcrHra\4arHulr uyejjaH erueje HMKaH Bepr{p. Kecrepu.t_
nrrnr haltla erreKrpoHjrap HqapxcrfirAa SnCl, naah.uyny onaH .ioa* (2), F;cl3
uahryly oaan ra6a (1) aorpy jepnHr Aajr.rulap. oxap 6up MyAAorAarr coHpa
6y uahryllapry VjVn peaxeHrJrap Bacaracr{ rz,re joxnacar, oula SnCl,
raahlynyrfla Sn2* uormapbrHbrH ro Fecl, rureh,rynyraa ,ca Fe,i 

"o**rp"-rr"r"oJrAyry uejAaua qbrxap.

Ey ouy Kecrapr{p xu, henmeroH 2 se 1 ra6napuH,qa jyxapsr4a (2) re
(3)-qy rarur,Krrapne nfraae orryrrirH rpocecrap KeAr,rp ," S#--la, F"ri- a
AoFpy eJreKrpoHJrapbrH KeqMocH raFuahuga orryHlp. oxap 6y raruruKJraplr
ajpu-ajprursrrAa roruracar, rzurBaHrrK elreNreHrAo KeAaH (1) peaxcnjaruu
yMyMu rarulujruu irJrMbrrtr oJrapbrr.

IarsaHm( eJreMeHrrrH ,rrtrH 3aMaHBr Cl- uonnapu aejuruux.nr{a yrpalaup,
6opy (3) Bacuracl una l-qu ra64au Z-,tu ra6a xevapar uapa;augu A*""
qenpaj a j ep,uejulruocrrHr.r j eprue j erupr.rp.

Ererrpur .rapajanu riurBzlHlrK eJreMeHTAo KeAaH 6arura oKclr,qJrarrrMo-
peayrcuj a peaxcr.rj anapbrrrAa Aa uejqaua qbrxbrp.

Ee'ta erer',reHrJrapuH hap 6lrpu uyajjeu eleKTpHK hepaxer: ryBBacr.rHa(e.h.r.) MaJrraK.qr{p xu., 6ynnap .qa peaxcr{ ara Lrrrrr^pax eie, Ma/u(eJrap,H
e'rreKrpolrJrapBrHbrH najlanuara rerua66yc KecrapMocr,r[Il{H arrqycyAyp.
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Oxcuxeu rrrlHK eJreMeHT ony6, onyu aToMJIapbI eneKTpoH 6rapneru.4rap-

Irajo ualmurapKaH raptubrnbrrnbr ro'cprpAa oJIaH aroM ne ja uoleryJulap oHa

e3 eneK'rpoHnapblHbl Beptrp.

Eyuy Ho3apo anapar, nyea.fiuz amourap, ilonexyJlflap 8a uoH:ilap

mapaQuudeH eteKmpotutapuH umupuJtn4ocu uta h4ywaluom onyHaH KuMJagU

"piiir".rp"" 
hanitcw bxcultawna KuMu 6auta dywynyp. Pedyr<cuja

ix.cudtatinaHuH oKc npocecu ondyayrudan, eteKmporuapwu 6upnetu*ocu wt,
xapaKmepu3o oJtyttyp-

Jyxapuga Ho3opAoH KeqLIpAHjHMH3-p€aKcHja,q,a Sn2* .r'Iouy Sn4+ xnvtll

oKcr,rAfloruMqr[/[Hpr aMua Fe3* uouy r.rco Fe2* KnMu peAyKcHja onyHMytuAyp.

Orcltpeurlta-peAyKcl{ja npocecJloplaHa ar41 laha 6up Heqo Mllcan

KocropaK:

4e -Je- 2e-=, r-l [],
2 Cu + O2-<--- ) 2 CuO C'u + Cl, 4>QLlQl, 21 + Cl2 a:>lr+Z Cl'

I4oil BO ja MoneKyJrrrapbrH repru6uua AaxHJI OJIaH oKCI4AJIOIIIOH

aroMnapblH eneKTpoHnapbl I'ITI'{pMocI'I oHnapblH uyc6ar jyruoputtuu apr-

*aacurua ca6e6 onar{alAblp. KecrapruaH MI4czIJIAa MHC aToMy oKcHAJIauopoK'

Cu(II) HoHyHa rteBpHII,Ip: ra-rraj (II) uoHy I,Ica Aalta uxn eJIeKrpoH Hrl{papoK'

.-)1'gV; ,onynu ,"rp*rp; It uouy 6rap enerrpouy zrupu6, elexrponejrpa.n

joaa Iz qeBpHJrHP Bo c.
Eyuaau Saprnra oJIaPar, oKcl4AJIauMoHI'IH oKcHHo oJIaH peAyxcl'IJa

npocecl4HAa eaeKTporulapblH alblHMacbt eJIeMeHr[H aTOM' I'IOH BO Ja MO-

neKyJryHAa OKClrAJrorrrMo Aopar{acHHuH zL3ZlIIMacrma ce6e6 onyp. Meceleu,

KyK\?.qyH apAhlqlbrr *upu. io'-, ,ory, cep6ecr KYKYpA s sa 52- lloHy oMaJIa

xele 6ulop.
Meh.nynlapla rrayc6or jyr^nour'auru 3-Aen jyxapu jYre MzUIHK caAo

r4oHnap MoB\ryA 5ejan. By uorurap ja hr'tapauauapar aKBa KoM[neKcJIap

oMono Karl.Ipup, ja Aa rtaehnynAa I,IIurIrpaK eAoH rypluyJlapblH aHHoHnapH HJIa

6rapraruepeK KoMnrreKc 6rrprouruonop BepHp (ulionanr, .[SnClJ-, [SnClr]2

na c.). Jlirr,rs oKcg.qJrarrrMa:pegyrcnja peaKclUalapuHuu ja:u-nblrublHbl ca,qo-

JrorxArrpMoK y'IYH 6y ,ro*rrapur-ca,uo rlounap uaKJII{HAa Kecropupnap (r'ro-

conoH,^Sna*). laiUa caxJraMar Jra3brMgbrp ru, 6y uah"uylga oJIaH I,IoHyH heruna

re:ujjaruHo yjryn xaruuP.
ijea*coriarrip 3aMaHbr eJreKrpoHrlap cep6acr raluajapar _6zp aror'aIaH,

MoneKyr "f .ii LtoHnapAaH 6aurracsiHa Kerl,p, hauurue 6up MaAA.HI4H

oKcHAnoIIrMecu 6aurracblHblH peuyrcuja oJIyHMacEI HJIo MYlxauar onyHyp'

Eyu.uapAan 6upunuu oly6, o 6upuullu OflMaMacbI IIpocecII aFJIacbIFbIJIMa3-

AbIP.
Eaufa 6up ualuIeuHH oKcr,rAJror.rrMoor{Ho Ce6e6 olaH hap haucrr 6up

Malr[a e3y 6; 3aMaH peayrcrlja orlyHypca' otccudnawdupu4u a'qnaHblp'
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Oxcnuo, pearcnja4a oKcr.rAnorrroH Ba 6aurra MrI{,rloH}rH peAyKc,jacunace6e6 oJIaIr Ma"rrJIo p e d y x c uj ae d uqu a,taruwp .
JyxapHga Aejulan:repuu rraurrcslrutau' ajrs*r oJryp Kr,r, oKc,AJrorrrMo_peayxcrrja pearcujarapuiqa orccur)ttau,tdupuLtu pony oxcudaeruan uadda_a ap d aru cut b*t M brtt er eKm p oHrep u 6 upt aid"ir ;;;;" "u' 

iir:p r * a up. o rcc uua,pedyrccujaeduuu, daha doepyry,- o*rur)nru.tau uadda ornapi, 6epup.ErexrpoH'rrap cap6ecr ra-rra 6ulrr.reAr,KJrap,HAo u; peiyxcujaedu,{u mapa-Qurudau 7epuJtrltuut eteKmpowupttu cajot oxcudttawr)upu,r,uuuu andotatt etexmp.oHtapuH cajwua dapa1ap on**ru,d*p. sy. o*"rqrlul;ulp"oy*"rju p"*_CHJ?JIaPEJHLIH TAHJI}IKJTOPIAUIO OMCAJIJIAPbIH TAIbI,'IMACbI 1^rYU UCTTZSAAO OJIY-na 6urep' Pe4yxcnja 3aMaHbr urupurir* ne ja alr*rMbrrrr eJreKrpoHJrapbrHcajurua Kopo yjryH 
"r"r"rrropru _oKcr,rAJrarrrMa AopoqocHHq rrayojjeneAr{pJrop. Aga'rau oHnapbrH oKcrrAJrorxMo AOpAqocH* aura*rqa K.Crop}uroHne:rajjere ocacaH vyojjen erMoK oJryp.

1. hn4poxen Bo Merarrrrap oi"H.q,oruuo_peayrcuja peaxcujzurapbrHlaA.MOK oJrap KH' h3ynule eneKrpoHrrapbrHbr Hrvlp,tp. hrzqpoxeuuH oKcHA_JrorrrMa Aopalroc,, a.qoroH, rahrqe na ouyu uo-uy 6irp'uv"oi"jy_.;;_;#.2. orcuxeu, a,qoroH HKH erieKrpon 
leoin ";r;,,;""h" Aorpycy, oHyrrpegyrcHjaorynr,aa Aopoqacu urr.rjo'6opa6epazp-'l?y^;;yHAaH 

KoHapaqbrxMaFa HaAup haruapaa racaqy$ LlunHp-). \-/
3. EreueuruH

eJreM e Hrrr op,, n,, ",ffi " 
J,"J:'"lTli +# f#J""1i,1'tTr, "" 

u, u', riul aH

4. Monexy;ry rorxKprr eAoH erreMelrrap hlrcce,,rraKropuu jyxnepzgrnur{oMr.r crrQpa 6apa6opq,p, 4aha Ao.pycy, MorreKyJr elerrpoHe;rpaJr,brp.heM.rr.rHun e.rreMeHrrropuH aroMrrapornum cajrr ga cuspa 6epabep.{ap.Mucan yryu HNO, ,or.oynyn4a onaH a3oryH o*"rAr"_nra AapaqocHHHrarrar. Eup arou huApoxenuu oKcrrAJre[Mo Aoporrocn nahuAe 6apa6apAr,rp,aaha aorpycy, 6np erreKrpoH Hrr.rpM,run,p; hT orp 
""-"r*eH 

aroMyHyHperyKclrJ aorryHMa .qapoqecu uruje uuruu:|l1g. t.""iir, lr-'o*.r,."H aroMy
#:l'dff:ffi#fflca ne 6up a:or alouv 6eur ererrpoH'Bepopca MoJreKyIr

5. Myperr<o6 ,:IAu nyxrenr.re eopua;r, aroMlrapbrH HrHpMHtrr BaiurMbrrx orrAyrJrapbr eJreKrpoHJrapbrr ,r.rup", upu""rr!u*u, eapr oHyHaaleumuj aHr,r ue j yxnepuH. cajrrurr ra,ju, 
"arrp.orccuAreruuo-peayrc uj a p e axcuj arapbrHbrH rouluj uull Ay3oJrAapKaH r.rMeJreKrpoH_HoH cxeMJrop,HraH ncrusa,{a i1r"* na3brM,brp. Ey cxeurrep pear_cuja.I.a Hrrrrr,rpaK eAoH eJreMeHTJrapnH aroMJrapbrHf,r, oi"rrue_Mo Aoparrro_cvrHvr qejuruuocuH',-^ 

_qeaxcujuao 
^ r*rrpu* eAaH HoH ne ja MorreKynyHropru6uuan ae.iuur'l13rzHr4 Ao *""r"prp. Jyxaprraa KecroprrrrMrrrrrlgp Kr,r,hop haHcrr 6up oxcu4nouMo-peAyK.rja rpo"""H, aKap 6y npocec rzurBaHHKereMeHrAo KeAr.rpco, 

_:l_"*rpr" uepejaHu ueu6ojra ,err+".r* xepo 6unep.Eyuyrr yqyH peAYKcujaegu'ulr se bxt,{o:,errrlluprr{H 6:rp ajn' ra.rapAa or-Ma,rbr B.. eJreKTpoHnapusrr Aajuruo 6ra.nr,,renuqrrp. Erp tuolu pealxcuja_
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a

eAHr{r.rHuH oKcr,rAJrorrrMo peaKcr,rjacbr, o 6upucr{H.qo fica oKc}rAJIauAupH\tLtHvtH
(enerrpog BacHTocH l,trta peAyr(c4iae.{a,-rrrHlru nep,uuju eneKTpoHJIapbI aJIMbIIIT

onau) pegyrcnja onyuvra pearcujacbr Ke4r{p. Orop hep nxa ra6ra xeAaH
pearcujalapuu roruujuuz ajpn-ajpburbrrla ja:vruru oJlcar, BepHnMHru Ba

uurblHMbrrr eneKTporrJrapsrH cajnrru 6apa6apnorrr/urpcoK, rerulujHH ajpu-ajprt
y3BnapHHt4 qraMJrocaK, oHAa raJrBaHr.IK eneMeHTAo KeAoH oKcr,IAnaIIrMO-pelIyK-
cnja npocecuHr,rH yMyMr,r raHmrjunn anM[,r[r oJrapblr'.

1. fialnapuu (II) uutpar rypruycy, Aaha noFpycy, Hurpar HoHy LIrIa

u^(cv.lJroruMa pearcujacbr yqyH eJreKTpoH-r4ou reunujuHr tlblxapar. Fe2' uouy
Fer* uouyna KHMH oKCHAna[apoK, 6up enerrpoH Beplrp:

Fe2- - e -+ Fe3* (4)

NO.,- uony oKcurnorrrAl,tpkttrv o.uIyr)HAaH, sl,tc6arou rypur uyhurqa NO-
ja ruuu peAyKcr.rja onyHyp, 4aha gorpycy, fr eneKTpou ro6yr e,4up:

NO', +3e +NO (5)

Jlaruu 6y roHnur AFKyH roprn6 egumaa4njuH,qaH oHyH co:r ropotfunAa
caF repoQuue suc6eros HKLI oKcr{KeH aroMy r{oxllyp. Ey oKcI.IKeH
aroMnapblubt 6uplaurgupMoK yr{yH AopA hr4ilpoKeH HoHy Jra3brM Konup:

NO', +4H*-3e +NO+2H2O

PeqyKcujaeautru repoQHHAoH Bepunrvrrrur Bo oKClr[1rrorrr/r'Hpurilr.r ropoQHn-
aon re6yn e.qlryrMlllu eJreKrpoHJrapuu cajlrusr 6apa6apleru^r.rpMaK y.IyH (4)
ron:tujnHu (3)-a nypuar na3brMAbrp. Ey loullrKnapr4H ajpu-z,,ipu y3BxapHHI{
arourajar:

3F-e2* - 3e -> 3[]e3'

NO-r -r 4H'+ 3e + NOt +2I1rO

3Fe2* + NO-3 + .1H- -) 3}ier' +NOt+2 H2O

Teunzjran coJr Bo car ropaQuH.qaKu oKcprxeH aror{naprrH,urH cajr'tu.uau
KepYHyp KH, o, Ay3KyH roprr,r6 er[rrMHrrrAup. EyHqau nnaBa, c' 6unasrtcnra
I{oH reuruja rxaK.rr}rHIlo aJrbrHMbIrrr/(brp. Ey, eJreKTpoH-r{oxJ MeroAyHyH
ycryulyjyny Kecropup; 6elo rlr, aou raHlaju nahnyrua KeAaH rrpocecropu
gaha 4y:xyH aKc ergupr{p.

. Ey r"rerog a.qu ycyJrJra eneMeHrJropr4H oKcuAno[rMo AopolraciaHu heca6-
JraJapKoH AY3I\YH HOrHrrO irJrbrHrlra.qbrrAa Aaha anRepHrrlrHgrlp. 6eire hznnapa
peaxcrajanapAa hulpoxeH rrepoKcr4A na ja 6aura flepoKcr.rl.\ 6upnoruuolopn
LIIITTHpaK erApIKAa roca[y+ eAHpHK; MocaJroH, aMMoH.i.r),M -.repc],Jrqla'r
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(NH4)2s2o8, enoqa ua 6up-6r,rpLr t4ro rap6on aroMy vno 6uplerxaH y3BH
MaAAoJropHH peaxcuj anapunga (ueceJroH, oKcaJrar ryprrycyHAa H2C2O4).

2. Typur uyhurao oKczrrrar-r,roHrrapbrHbrH CrO-ro ueprau.iuir MnO-o
r,roHy r4Jra oKcHAJrOrrrMO pearcujacbrHbt Ho3opAOH KeqHpoK. orcalar ryprryc_
HyH rypyrryrr Sopr'ryny:

O =C-OH
I

O= C-OH

Ey 6upneurr',re4o rap6oHyH oKcr,rArrer.uMo Aopalroca Aep.uA\?. Orcatar
ryprrycy MnO-o ule co, KHMrr oKcr{4narrrrujungox rap60nyH OKcHAJTOTMO
Aopoqocr4 0BBOrlrO OJrAyry KrrMra raflbrp. ErerrporuapHn nepunuecu xap60n
aroIvLJIapbl apacbrHAaKbr KoBzureHT arraroHrzlt rbrpblnMacbl heca6rrHa CrOo.-
HoHy Bepr,rp:

C.,.Oo'' - Ze -+ ZCO2I (6)

- Typ, uyhurae MJo; uouy Mn2* K.4MH peAyKcaja onynyp, Aaha Aorpycy5 enexrpou ilJrbrp. flepruauraua*o*rynyn,"p*r"6"nau'&un oKcHKeHr{
6uprelrgnpMoK fryH (4) reunujra (3)-e oypar:

MnO-o +8 H* +5e -+Mn2* +4HrO (7)

CrO'-olrouy repeQHHAaH.BepHJrMLru na MnO-, uony repoeuugau re6ynerlI,IrIMn[ eJreKTpoHrrapuu cajrrnu 6epa6oplorrrl(upMaK y.ryH (6) rorurujraHa5-o, (7)-uu Hco 2-ja BypAyrAaH corpa- o*rrupr, ajp''_ajpu y3BnopuH.
TOmIaMar Jla3brM,qbrp :

5C2O2'4- lOe -+ l0 CO,

2MnO o+ 16 H + 10e -+ 2Mn2- +g HrO

5c2o2-4+2Mno+ +16H" _+ 1o Co, t+g Hro
Aluuuuur uon raulujuHnH Ay3KyH oJrAyFyHy 6uluor l^{yH oHyH coJr Baca. huccecuuAe oJraH oKcHKeH aroMJrapbrH'rn cajriuir hica6najar:

20+8=20 +8. Tannux Ay3KyH repru6 eAr{nMuruAr.,rp.
3. Ilepcyrr$ar CrO'-, LroHy r{no Cf* -nyn CrrO}, xr4un oKCHAJrarrN{o

pearcuj acuuun rorulaj HHH rrbrxaprar;

- _Oxcufnorrr/I,pr4qrnHuu ropru6uH.qo oKcHKeH oJrAyrAa (uacolon, NO-., ra
Yno-o), 6y oxcuxeHn 6upnaugr{pMaK yryu huapoxen ,ouy rra3brM KoJrHp.
EyHa xepa qa 6up rajAa orapar, 6elo oKcuAnarrrAr,rpt4qHropuH HrurupaKbr
nno pearcraja rypu ruyhurge KeAHp.
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Clrrt,roHyHyH oKcHJIJIatuMacrr (arc ha;r) Harlrqoc14uAa rap'sl6anAa

oKcHKeH OraH Cr2O7' uoHyuyu oMoJIo KaJIM€)oI{ IlpocecH KeAHp' Ey ctlicuxeH

cy MoJreKyJryH.qaH iuIbIHa Orrup- Byua xepo ga lapru6llHAa oKcltKt'n 9]]1'
hauurr HoHyH AMaJIO KOJIMOCI{ YqYII .rIa36IM oIIaH oKclIKeH aTOMIIapblHia VJIYH'

;;;r*J;; ;tn repaSau[a cy \{oreKyn]lapbl ja:uaua oKcI4$IauMo lrpocecrHll

ja:vrar oaap:

2Cr3* +7;g^z1- 6e -+ Cr,A2-t+l4H-

OxcuAnaurAvpvql uepcynQar rypuycyHyH aHllonyAyp' Ot'ttAarr't KYKYpA

aroMyHyH OKCHATIOIIIMO AapoqlocH aJITbIA.6tp' 
- ^.

flepcyrQar rypuycyHyH peAyKcHJa r'aahcyny SOr-t -ttouylyp' 61'paaa aa

KyKypA aroMy tull-bl oKcI'IlrJIoIUMo AepotdacHHa naalplKJlfiP' Ey'aa' xepo 'uo

pJof"";*unorrajo ro'crap KocropeH efie.llrpoglrap, IlelpoKcl4A rP)/rr5't1o" o'un

OKCUKeH aToMnapbl apaCblHAaKbr roOplrEUaCuja OJIaI'OCHHHH rblpLInMacbl

heca6usa arbIHbIP:
SrOrt, + 2e -> SOr-.

Ee:rolux.no, hap 6up Cr 3' ltouy 3 enerrpou Bepup' hap 6rap S'O2-3 aouy

nco 2 e.rrerrPoH ajiIbIP. EvPaqau:

2Cr3' + 7I{2O - 6e -+ CrrO)', + 14 H'
3S2O82--6e-+6SO2.r

1Cf" + 3S2O2-8 '7HzO -+ Ctroz',+6sor4''14H'

4. farasa rnryhnrga [I,O, ra'c.ltpllH,rau CrO,- -Hyt'r (lr()2 '' - B'a KHI\{il

oKc,AnerrMa pearcujacbrHbrH T'HJIHJI4HILI i:aprr6 
"qu*. 

P'aay*cujaeT-1nv'rl' gaha

Aorpycy, CrO, YuYu arlapblr:

CrO-, + 4OH - 3e -+ CrOr- r+2LIrA

Orc:uA:rourAr,rpuqll huApoxeu nepoKcl'{.r{lll{p H-0-0-[{' Onyn pt:4yxcraja

onyHNtacbl HOTHqOCI'IHAA rIepoKcHA Oflafocl'IHHH napqaJlaHMacbl xe',[Hp liy

,rron HrO, tr.tolexyrty 2 elerrpon ra6yn e4up:

H1O, + 2e -> ZOt{

Pegyrcr,rjaeUnrru ropaQuH,aH BepHnI4Itl,, Ba oKcHAnotu,[upLrukt ltpaQl"l-

Aorr .u6yr, 
-"Arr*r- 

erLeKrpoHJlapblH cajrtnu 6apa6aiuaulAl{pMaK Y':tYh

6r,prno,r,-'ruttlnjll 2-jo, raruuulr raunujn ltca 3-a Bypypyr:
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2CrO-2+ 3HzOz + 2OH-_+ 2CrO2_a+4H2O
5. Jyxapuga H?_:opAoH xevzpAajuu H3 Mtcut;ra oKcuArrorrrAr.rpulrr.r Bo3H_+," fl:l#,oi,:p{yj y y.,yn ..oaorruyhrrru xapaKrepAap.JranuH oHD Heqo laha ryBBoTJrr{ oKcrqralrAupuuanopla KMnOa,K2cr2or, iranoiory, ,!rano""r.';;;;ro rypru uyharqa s3yHy peAyK_cuJaeAuq,u KHMr,r afiapapar, oKcuKeue run, oKcr,rAJra[rup:

H2O2 _Z e _+ Ort+ 2Hr
Mzcal oJrapar MnO o-rrH Mn2* xuurl rypur rrryhurAo H:O, ro,cr{prrHraHpeAyxcrrjaonyHMa peaKcuj acuu, r;*il;;;,

5HrO, -10 e _+ 5Ort+10H*

2CrO-2+ 8OH-- 6e _+ 2Cfr2-a+4HrO

3HrOr+6 e -+ 6OH-

2MnO o+l6lf rlge -+ 2Mn2*8I{2O

2MnOl *5HzOz+6H* -+ 2Mn2*+sOrt+BHrO

7. Typur Myhurge I' uourapuurru CrrO2-, lroHnapbr HJro oKcraArorroclr:

6I- - 6e -+ 3I,

CrrO2-, + 14H*+ 6e _> 2Cf'+ 7y1rg
6 I-+ Qlrgz't * l4H* -+ 3Jr+ ZCft + TH.O

FeS-rEn AypyJraurAbrpbrrrMbrH HNO3 uahlyaynaa ham omaacu :

FeSJ - 3e -> Fe3* + SJ

NO', + 4Ht + 3e -+ NOt + z}jro
FeSJ+NO3+4Hn -> Fe3* + SJ + Not + 2grg

9. Na BiO, re, clIpI,rHAoH Mn2*- uyu MnO-o KHMu ocKrr4larrrMoclr
2Mn2* +8H2O -10e -+ 2Mno-o + I6 H*

+3

+ 14H* -+ 2MeO o *5 Na, +5Bi3* +7H2O

8.

2Mn2' + 5 NaBiO3J
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I 0. SrOr2-'ra' cupllHgeu Mn2*-uyu MnO-o KHMH oKcHAJIorrrMocH:

2Mn2* + 8H2O - l0 e -+ 2Mno; + 16Hn

5S2O2-8 * 10e+ 10SO24

2ldn2* + 5S2o2-8 + 8H2o-+ 2Mno-a+10so21+16H"

12. MnIv-MnvI KHMr4 co,qa Bo KaJIlIyIu xJlopar BaclITocH HJra

oKcLrgnouMocLt. Opngulrraa 6epx Malu(anopJlo (peaxctlja 6apx Qa:44a xegup)
xerglljuugeu pearcujalapuH ItoH toHnujuuu jaauar oJlap. Peayxcuja-
eAHqHIOH OKCuA.norrrIr,rpu.,lraje KerIaH eneKrpoHJlapltu cajunu heca6lauar

1^ryH cxeru rapru6 egax:

2KC1O3 + 6NazCOs + l2e --> 2KCl+3O2+6COrt + 6NarO

arO -12 e -+ 6 NarMnOo + 6H2O

6MnO(OH)2 + 3KCIO3+ 6NazOr -+ 6NarMnO4+2KCl+6H2O+6CO2t

orvrcarnapuu hauucrrsH 2 gaQe :r:lilryar:

2MnO(OH), + KCIO3+ 3NarOr--+ 3NarMnO4+ KCI + 3HrOt + 3CO2t

13. farrr HI,ITpar rypuycy ta'cupu ule As2Sr-uH oKcrl,qJlaultacu. Ey
oKcrrAJrorxMa-peqyKcuja pearcrajacrturts Aaha r'lyper<re6 haluAup, qYHKu

AsrS, uoreKyJryHAa hep urn eJIeMeHr oKcurnollrMoje uo'pyr r:IrIbIp. Eypaaa
apceHr,rH oKcH.4rroIIrMo Aopaqocs 3-Ayp, haMquHI,IH apcenar rypruyclta
Ker{apoK, oHyH oKc}IAnoIIrMo Aapoqacu 5 olyp. Eenoluxle, HKI'I apceH aroMy

.qep,q eneKrpoH HrI4pI.Ip.

AsrS3 -Ae KYKYpAYH pegyKcuja orryHMa AapoqocH z-\rtp. Peaxcnjanuu
Horr.rr+rocurrAe cynQar rypuycyHAa KYKYpAYH oKcI{)UIauMa Aopor{ocu 6-aHp.
Eeneruxlo, hap 6up KyKypA aroMy 8 e.nerrpon, ft aroM KYKYPA uco 24
eneKTpoH Lrrurpvp. I'arrt nnrpar rypuycy HJIo oKcI4InoIuMo rauauu AsrS,
MoJreKynyHyu hep 6upu uauu 28 enerrpoH HrI'Ipup, Ey reaep eJleKrpoHrlapbl

oKcnAJratl]Aupt4ttv, Aaha Aorpycy, HI{Tpar ryptuycy ,uIMiInhI ona',largup. I-arrt
Hr4rpar rypruycy, Qepurra oJlapat NOr-je KHMH peAyKcraja olynlp. EyHlapun
hauucunsl Ho3opo arur6, aruarblAaKbl 6epa6apnnxnapu ropru6 eAHpI'IK:

AsrSrJ +}OIP.2O - 28e + 2HrAsOo+3HrSOo+28H*

28NO 3+56H* + 28e -+ 28NO2f + 28H2O
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Maconotap ea cyalmap

Kocr"rpr.nu" Bepulmuur ur4caJrJrapAa qeK;1ypyrreH uoHJraphrH tarbr_
nbrrnapbl 10-6 r-uosh KHMI,T a[raFbr .qyrrrr(yK/Ia, qoK.qypMo rrpaKrHKH orrapar
lau hecae'i gAuril p. harr.rurr qo'rr{H honr o.nau 6upla[rMoHr4H .roKrypyn-
MoCTIHHII 6atulaHrr,t,,rrtHga oHyH uuc6arau holl orraH Qopr*.racu oMaJro
KoJrHp. Eyua xepa qe_ hh rujrr,loruHu nnc6ereu hanl olari sopua yryn
KerypMoK na36rMAbrp. 9ailrH harur olau 6up;rouua "roqrar,qbrrAui,. 

"orpuo3yHyH gaha :ans hor;r oras rrlo;lrrQaxacujacuua KerrHp. oua xepa go
MlrcarrbrH hanlungo qeKyHryHyH hOn;r oll,racru,qa heuuu 6lapnouuespru hh-
uun Aaha sens Qopr"racr,rHa yjryu xeJIoH rujuorHuu *eryp*rox Jra3brM Konlrp.

9arun he"n;r olan 6uplourua:ropr4H M.lrxronue eoprrlalapu yvyn h^h_
aun rujuaru \IaIIBaJr 12-ga repulMr.lrrAr.p.

hauqrauun Ha3apo iurMar fla3brM Konup KH, o,rar reMrreparypyHra
;1ojMytrr cyny naehnylJrapbrHAa huApoxen cyu{:uauu rarburbrFbrHb, orryrr^heg
orrMacbrHa, gaha goFpycyt 

10-1 M-a 6opa6ep heca6 erMoK oJrap.
l.oxap HCI aro 0,5 n rarrurbrFa Kr4MH TyprxynauAbrpbrJrMbrrrr 0,001 M

cdcl2 uah-uylyil.uan HrS KeirupcoK, cdS uoxyurycy aMorro xore 6urepuu?
Vaea6: rreKyHry eMono KoJrap.

2. Moh-rrynyH pH-r*ur haucnr rujuornH4e huqpoxen cyneu! r4na
,rIoMHp (II) cyrsuqurr raM r{eKMacu}rr..r anAo erMoK onap?

Hana6: pH>4,81 onAyr)ra.

3. pH-rru hascu rujveruH4e F,e2+ HoHy _0,i M_a yjryH Ay3
rvrohnynlapuHga hllgpoxeH cynQuAr-rir ro' cupuugoH .rerlra:?

\Iae a6 : pH<2,3 orr.qyrAa.

4. 0,01 M clrHK^ Ay3y uoh,rynyHga pH-uu haucu rujuaruuge
hugpoxeu-cyn$lla ruro ZnS r{eKMacr{HHu raprurlcil anguap?

Waea6: pH< 1,46 orrAyrAa.

5. 0,1 M ZnCl uahlyrryHa ('$opr,auar 6)d,ep rapbrulbrFbr HrurupaKbr
ano lrahlyryH pH 2,0 ca6ur cax.rTarllarJra) Hrs 6ypixrrup"u, ueve Qau: tr.rHx
r{eKMYrx onap?

9laaa6: 99,987o

Ey rem'rururopr4 r'IoMnacaK, aJrapblr:

l\srSr+28IINO: --) 2HrAsOo+ 3H2SO4 + 2gNO2t + H2O
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6. Tapxu6ungo rarbulblFbr 0,5 u HCI oran 0,1 M CuCl uah^uyry orar
reMneparypynga huAporen-cyr$ua Hrro Aojaypylyp. Pearcujala H* evo.no
xongujunu Ha3opo zuapar, rteKMaMlrur Cu2* noHlapbrHblH rarrrnbtmrHrr he-
ca6lauarlrt.

Kocmaputa. Cu2* +HzS-+CuSJ+2H* pearcajaHrrn raulujrge ecacau 0, I
r-raou Cu2* qeK"qypyrMocu, 0,2 r-uox H* aMana KaJIMacI,I une layuahule
oJryHyp. ,[evonu, r{oKAypMaHr,IH axsrpunga H* rarbIJIbIFbI 0,5+0,2=0,7 r-
aou/n-o 6apa6ap oraqarAbrp. [H*]-uu 6y ruljuarnuo ocacoH, coHpaJIaH
rapaurbrr halunAa [S2-] mjr'.reru heca6ranbrp Bo 6yna yjryn xsrau Cu2*
rarblrrbrFbr uyajjeu eilvnvp.

Vaea6 : fctJ2*l-2,6 . 10-15 r-uon/n.

7. Auuouayu-cynSra Bacurocu una qeK,ilypMo ryprapAblrAaH coHpa
(axop orryH rarbrnurul 0,01M-e 6apa6ap orrapca ne uahlylyn pH-u 9,25-e
6epa6ep cax-uaHrmapca) rraehnyraa Fe2* rarbulblFbl Ho qyp onauar4up?
heca6raurauu: a) (NHo)2S-nn uruH'lra hugpolz3 rIHJlnocHHH Ho3opo zurMaAaH,

6) ony Ho3opa anapar arapMarbr. A-nuHuuur Haruqaropu r*.rlrajuce erMaJrH.
Kecmapuru. HrHu.,rH hr,l[ponu: nHJr.JrocHHa ocacoH heca6rauasu

a[raFbrraKbr KHMH anapMar Jra3brMABlp. hap urejAeu aBBoJr, pH-uu najueruue
ocacoH [H*] rrajr'reru ranbrnbrp. Aruarugaxrr

lH.l[.s'- ] .-#=K"=1,3'lo-r3
lHs- I z '#1,* = K'K' =r'z'ro-20BA

roHnuKrropAo jepuua jasu6, [HS-] ne [H2S] xer'ar.rjjornepuuuu [S2-] xeuujjorr.r
r.rno uSaue eAHpnap.

\{amauuu caxrraHMa raHyHyHa ocacoH IS'?-]+[HS-]', [H2S]=1O-'z onny-

ryHAaH, 6y ron.nux,rlo [HS-] na [HrS] uQalalopuHaH rarrbrJrMuur rujuoruun
ja:car, 32- mjnoruur acaH heca6nauar olap. Coxpa uco agu ycylra Fe2'
HHH axrapbrJlaH rarbl[brFbrHbr heca6najrrprap.

9asa6: hep r,rru hanaa rexuuuoH 2,21 .10'12 r-prosh-o jaxuH o4e.q
iLTIbIHbIP.

8. heunau Mr,rczurbr aMMoHlryM-cynQrdr BacHrocu wrc pH=9,25 ongyrAa
Zn2*-uyn rroKrypynMocu 1,.ryH herur erueru.

r{asa6: lzn2*)ol. 10-16 r-uou/n

9. Oxap qoKAypMo pH=5ge alapbrnca HIH, oH,qa aMMoHr.ryrvr cynSHA
Bacl{racu nra (ouyn aprblrbl 0,1M orl,qyrla) Mn2* ya Zrf* rarblflbrFbr Heqo
onapAr,r?

289



Vasa6: [Mn"]=20 r-zou/n; lzn2*1:2.1g-tt r-uos/n

10. HrS-un (orar_ reuneparypyH4a) gojlrym cyrry rrrohlyayHga s2-
farburbrFbr Heuejo (repa6aplnp? oxap r,loh,ryry pH 0,1 -e rnr,fla ryptrryJrarx_
Abrpcar, o Heiro ua4ra aojpru-rop?

Kecrepum. EupuH.,lu cyara riraBa6 repqr.rK,qa, huApoxeH cynSuAuH K,
r{yH onaH roulnjungau ncrurpare erMoJrr{: MaAaM KH, Anccocru"r;u""rnurn
I'IKHHqIH uI{JIJIaca oilAyrqla qox a3 Eopor{oAo KeAHp, H* Ba HS-
raTbrrrbruraphrH^r,r npaKrr.rKx onapar 6apa6e p KerypMoK onap.

Vana6: [S2 l=1,3.10-13 r-uonfu; =10 ,rg a"6^u ura,rup.'

iI. Kap6ou 4 o.culunu (200c-,qo) AojAypypnap; a) rauzs cy arro; n) 0,lu
HCI ueh,ryny una: 

_|1'auH_ reMneparlpga CO, r.rJra qojN.iyur uehlylyH
rarbrrrbrrbrHbr 3,8.10-2 M_6epa6op ro6yr eau6, hop zru hrrrx; 

"Ln 
yr*u 6o'.r:

-HylI rarblJrblFstnrt heca6lajtIH. KecropuloH rarburr,rFa HCl-yH r,lrrrrr{paKbr Ho
uyp ro"cup xecrepup?

glaoct6: a) 4,8.10-r'; n)8,2.1017; .-600000 aa$a a3irnAr,rp.

12. Yjryu N.rerrulrapbrH 0,2 u acerar lrotr-ry.ruapuHAaH ra3 ruorurru CO,
KerruprA,K,qo caco, (hh=4,8.10e) na pbco3 (hh=1,0.10-13) very6 ne ji
qeKMoMocunn heca6lajuu.

ttl ae ad : CaCO, veruej o,*ergr4p, JraKuH pbcoj (rucrrleu) rreKordoK,qi4p.

13. hol;rorlra hacunuuo ocacoH: a) H,c4H4o6 ro"craplrugoH HCI
I4IXTI4PAK6I UIA KHCOHOOU VEI<UOVOCHHHH NO HCI UUIIXTI.IPAK ETMOIIAH OHYH
raM veKMocunuu ce6o6uuu, 6) hovuu lly3yH raM rleKMocr{Ha a.rraBo eA}rrrMr{u
CHTCOONa-uH re"cupuHrau ca6o6rrr rrih 

"arn.14. a) Ha yqyH ZnS cynsar ryprycyHAa har_l o:ryp, rraKHH CH3COOH_
Aa nco he:rn oluyp? 6) He yqyH cHHK cyltlru4aau eopinra orrapar, MaHraH Bo
AaMr.p (II) cyrQuanepn hep HKr.r rypuyAa her-r onyp? n) ne yryu 6ucrrayr
cyn$ua HoHHKH cr4pKo ryprrycyHAa, horra_ AypyrrarurbrpbrnMbrrx iyr4u, ,e .juxnoprrA ryprxyrrapbrHAa Aa ho.rrn onvyp? r) uo yryu BirS, jyxapruaru
Typuryrrapga heln oluaAurur har.qa, Dr3.qbrpAbrAa fiXb., _,qi fiu* o"uyp? a)
Ha fryH HgS har'runHHH r{HTpar ryprycyuAa Ae hann olvyp?
_ 15. a) Ho yryn anyN{HH}r)/M Ba AoMr4p (III) eocearrip", CH.COOH_aa
hom olua.uur' halAa, cy*a a3 henn o.riau o*"ap eocearnap, ouga harn
onyprap? n) Ho yryu AaMHp (II) hnaporcrag hau ryp-yrapao ne heu qa
aMMoHHyM Ay3JrapbrHAa he:rl onyp, rraKraH i{oMup (III) hraapoxcr.rA r.rco ja-,rHua
TypxryJrapAa herlrl olgyry halga, aMMoHr,ryM ay:iapr,mga holl orvyp? "

16. Hrzrer cyrQra.uuu aH :eu(: heirn brrau rr,rogusHKicujacunuu
ho-nno.xnaa hacunu 1.10-r6-ja 6apa6apunp. Nis-prn *e"r"prrcn uoqueuracu-
jacsrnrur 0,1 u HCI rvrehnynyHaa horu ollracuHrr heca6lajuu.
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17. hancu halAa Ba Ho Y{YI{ Ay3 vrohlyny a) nej'rpari' 6) rypur' o)

faJIaBH percujaja MzuIHK onlP?
18.^ fiy:naprrn hraApo-[r'I: rraahcy'rulaprlHbl olulapbtlr t't.lprua6lrHo AaxLJI

o]IaHKaTHoHBaaHHoHyI'IoKcI,luIoIxMaIlopeqactlHIl,oI{''acbulbloaapat
KecroplrH. o ,yr;;;;; 

-M;l.-A;i 
, N'Ier''Arl", Me,r'o'',''-''ne"*Altz'- Ba

Mc'''An.'- THrI uyrrupur*, hugponu:uaH I{"3apAaH KeqHpMorH' oHnapblH

hugpolu:uuu yjryH pearcuja rorlnrlKlropfl ullo Kocrapl\itoJll'l'

19. Ho f"wn NurSOr* tuup-*ema NqSO.+2H2F z 2NaC][1]-H,SO. "rou
roruuju ra;ra aQaAa erMaK onlta:?

Zb. ge yuyu AlCl., rnrehnynyua Ha'r.puyrvr rap6oHar I,u,Ia r,"c^,tp .TAHKJIa

Al(Oit)3 qeKYHrYcY uercyp? Plarcujanrru iann'r5u? Ha y'ryu Alsn uouyngau

6up,r"i'onupii frrfni' uony NarSO, ri"",rprnoa,t hrupo*cu.r uraKrrHHAa rejrrn,

rap6ouar roK'IIrHAa verYP? ,t
21. haucu YCyJUIapna hugpolu:lt IJBBarnoHAHptuoK onap'
ZZ. NazSO., aa itraHSo.-e1s hlrgpo-nn: ca(5,uoptlnnrt nljlti:rr.napuua

heca6lar*la,rrt.
9asa6: KNa2Sor= 1,6' I 0-? ; KNaI{So.:3,7' 1 0-6'

23. I M Nratrryrga NarSO, na NatlSO..-uH htl2tporl{3 Jropa\Ioct'mw (h)

hcca6raltalrl .

9asa6: h*,rso. x},l3o/o; hrouru, x0,38o .

24. Fe3' rIoHyHyH carrujjoru pearcnjarapbmAaH 6;"rp-n--aMMoHHyM poAa-

HI{IILIH NH4SCN ,o;'crpl, uno ,r.aM,p poAaHTIAHH FI:(SCN)3 al*la'Iro KarIMocL

nahryna r.btpMbl3bi p"n* 
""p.p. 

Orop^ aMMoHl{yM poAaltu,4rla 'aXNH")rFeSOa
.I2H2O,uy:y laohrynyua: 6) AoMI{prIH KoMrrIeKc uyry Kr[Fe(CN),'] uatrrylyua
'ro"cl4p eAHJIco, 6y peur< oMaJIo xonopuu?

ZS. frlnelCN).] vrah-rrlny /{al'rllp (Ii) uy:"'raptl P-ro a:ruarblraKbI raHrIHK

y:pe pearcr.rjaja xnpup.

2K, tFe(CN )o.l 
-r3 FeSOa -+,tre, [F e(CN)o] J 3Krflo'l

PeaxcujauuH HOH'reunujnuu ja:r'aaru.
26. a) KoMnrIeKc lloHnapblH sane:Hrrlljlr; 6) KrlPb(l'l]' II[AuCl]'

[co(NH.)lSoo 6uploruMoJlopHHAa KoMrrrr()KCoMaJIoFiorHpHt+IItiIo['\HH KoopAH-

Hacaja oAo4roplr sa jyxloprr uajo 6apa6aplurp'
27. a) Korranr"*#uprn r.oJ,r,nrjrnu' 6)'[Coffir).]Clr; [Co(M {''),NO']Cl'

[Co(NII,),(NOr)l; Kr[CbNOr)J 6upnorunorli)p cblpoohrHAa xapur'Irr ](oopllr-

nacraja c4epacsrngu'ronrupi*' cajurrrsrn gojlrurun.taocuitn u'uajsH ' Koc'ra-

prrJ* 6uprl-*orup 
"urpu"o,nrr, "in, 

MU,.:Ijap raI'bIrIbIFa MaluK luehc;yrvtapuu

eneKr[pK KetIupMacH Ha lrYp AaJ]rIuMonIuIUp'

28. PtClrtsr, ' '4NH3 e,ittn eunnpllK tllpynyu''tL M'il.tlh:' I'txn 5lapilauua'

AgNo3 uohnyry'ra"crlpl4HAatr MYxroiltrs livp pearcr'rja Bcpl{prrup Evrylal-

gau 6rapn AgNO, ,""&prnunn A'gCl qsKyrIrYCY Bepl{p' r: 6upu rtco AgBr
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qEKYHTCYHY. KECTOPITNOH QOPTIAHMAHH H3Ah ETMOJII,I BO 6Y 6UPIETUUE.NO-p", 
!?p 6upz yryn roopAunacuja Sopuynyuy ja:rrranu.29' Eurutpar.Qopnryny c;Brlci.,^.lII!_"- yiryH xanaH HK, H3oMepapacbrHAaKbl Sepr haucsr peaxeHran ,",,"rp, ,ra ,yi.liou eAgrro 6arap?30. Koumexc_ AyurapbrH 0,1 ,_. ygrr_apuulaa coHpaAaH KoJraH

Iff U#tiH,?;T",oE s, o, r, r rai(ir.r), r air. ;.".;fi - 
1 i u o vr) rar.rlr br _

Vana6: 1.1.10 3: l,Z.l}-s:7,05.10_8 r_nou/n

37. 0,2 M KtAg(CN)21 uahyry 6apa6ap heuyqo O,Z MKI ueh,ryny uaerap6rrrr/{brpburhrpca, AgI uo*yuiyry 
"rur" KaJro 6alaprr.rr.r? AnrrHuruuHarallo ra.,rpy6euan €AaAJroprt,rL 'Ay, 

xolapuu? ( 6ax: qaUnar 15).
KCN32 r?J"or;rgrr"yu 

avrrvronj a"u, *oorrrn"rc [Cd(NHJiaO. uahnynyHy
e"uo"rlunirn ,Jrn"rf"' 

o' KaAMI'{yM cHaHHr' 
^on"''"*",peax,.rjarrap","*"JIX#,X""""X*i;i#,".tHITffi;""'ffi "#T'#?;

H,s_;;;:"#;H"IXX'#:iff &"li#ff ?.;.":sl3%#;l:,,31X';KaAMHyM ay:y r'rah-rylyHa oBBOrqo KCN-rau aprbr.br oJraBo e4rE6, conp a HcoKocrap,JraH pea^eHTJrap Hro ro,,cHp 
"ra"",-onau 

qeKyHTy a"r"rrrru Aejul,JaJrrrbr3 HrS-lrH re',cup_pruro, ur"r"i"nup. Eyny uaah eruana.34. Ho y.ryH kglglcDrj 
-;;;;;y"oa 

Ag* rarburbrFbrHbrH qox a3
##:t'ffi,:;xuajapar' H's-ntr 

-ra'c'p"noun 
vo*ay Mr.rrAap Ag2S vexyurycy

"" *';fffi*l"u?-"r. pear<czjarrap'rH troH roHrr,KnopuHr4 Ay3onAr.rH
orryHAyFyHy *,".r"rrj,u 

aroMrlapblH oKclrrraluu6 so haHciiium peryrccuja

CuSOa * Fe -+ FeSOo+CuJ

AgrSOo +2FeSOo _+ 2Ag*J+Fer(SOo)3

2KI+31, -+ 2KBr+I,

SnClr+2HgCl, -+ HgrClrJ+SnClo

Kecrepmeo 
"T:l"pr{H MoneKynyHyH ropxu6une Aaxl.ll orraH erre_eHrnopr,rH aroMrrapbrHbrn jyiy haucu oJjr,urr_":e ua,,pys ramrp?

292



III fPYfI KATI{OHNAPbIHbIH PEAKCT{JAJIAP,bI
BO AHA,TII3IIH KEAI4IIIII

az

S 54. III rpyrrlrl YIIWH xapaKrepucrrrl{lacbl

III aHaJrHrHK rpyfl KarHoHrIapbIHa Al, Cr, '['i, Fe, Mr^, Zn, Co, Ni
MeTzUIJIap[,IHbIH ,ot*ipu Bo 6a:tt a3 jainnr"lulr eJIi3MeHTIlapI4H 6aura
KarrroHnapbr AaxhJIAHp.

Ey rpyn I ro II rpyrr KarroHrrapbrHAaH yjryrr cy.rrQr.r,n,IopaHllll cy4a harur

orrura"r- nro QapnIaHrlp, naKI1lI Aypyrauivlbl[l rypuy.rlapAa acan halrt
onAyrJrapbrHAas, IV ne V rpyn;rapAaH Qapuauap.

III rpyrr KaruoHrrapblutru cynQuArapu'IyptrryrlapAa ita-u,r ortAytyH.qaH

),jFyH gyirupum rypurynarllrblpbrrlMlrur naaluyuaprt hugporen cyLlQrag

BaCHTOcfi IIIO qeKa - 6unr*aUp. Typurynaurgblpbl'IMbllx Ittt ir-n1l.qAa heUqraHUu

hugponeu cynQna ja III rplm KarIIoHnapbIHbrlI cynQua 6up;taruui:lapl'IHH
rreKAYpMYp, ja ga rarra orM)'p (ZnS'1. H2S ra"c.upllFlAoH lll ananurrlK rpyn

KaruoHnaprrHbrH ajprnuacn pH)S,7-la aN{lvloHuyM 6ytpep rapbllllblrbl
(pH 8-9) r4[rrupaKbr r.{na rpy[ pear,(eHru olan (NII.)2S-uH r'(]"cl{plLIJIa
alapbrJrbrp.

Aurraouuyl,t cynQu4 JIa3blM o.-IaH illopattrlta LI-l ryynyH oKcap Kal'LloH-

napblHbl cynQua:rap uTaKJIHHAa qeK.[YpYp: f-erSr, FeS, N{nS, ZnS, Ni S sa CoS'
^ rr,rptxcua 6irpnaruMonop,Ho t,ri^0"r", ionQ horul onas Al3'.C/u sa

Tirv uouraprr, (NtI.)2S-uH ra"cup,H,€)lJ huApoxca.qllap uaKJIItHllo qeKYp.

Al3*, Cr3* sa Tilt-AaH 6aurt'a, 6y uopcnl'rxga 6ax*nuaian III rpyriyH ttoX'rIY

6aurla KarHoHnapbr (uaca;ren, R"", S"'*, La3'. Zttu Ba c') ltart'lt'lHlttl
huqporcug 6nprouruoropu IUaKTIHHAa tloKYp..

Cyn$runep maKJIHHAo r{eKaH III auzun'rnK rp.yil KaI'HoHJlapbI 'iJlelv{eHr-
nopnrr AeBpH cHcreMHHJlo Aepl{yHqry 6ejyr Uerpyrr opTa hraccoczrrAa jep-

,ru-rprup,'Aaha geFpyc),, 6y *uinon up fryrrqry eJrcKTport raSaracu'HAtr 8-

AoH 18-a raruu eneKrpgruap oJIaB laMaMxaHMavlbIIII eJIeMeHrIIOpo yJFyH

KaJrLrp. Eyua repe Aa 6y KarrroHJrapbru 6up rajAa olapa):, x[tpuqlu eJIE)KrpoH

ra6atoctuauau,rautrarir,,r,Iurp. Tirraaularirurrur t8 e'rerrp'ou ra5'i:rt:cuuo

MaJrprK otas Zn2* MycrocHaJrbri 
^a,,co 

e"ru6apu.ua (hulpoxeru cyn$u7i racu-

racH Lrrro qeKMaK ra6unujjarugo x.epa ) III Bo IV allaJlurnK rpyll KarH-

orrJrapbr apacblHAa KeqHA TaUKHn ellup.
i'pyn- p"u*"Hrr4 ro"cHpLrHAaH hugporcugrop T.KJIHI{Ia qet(irH III asa-

rrr.rTHK rpyn KaTHoHrapbI, Crl* gO Llc2' uycracHa OJIN{aIJIa, AOBpH CUcl'eMHH

III-IV ,pyn;ruprrnaa r<uqux sa ja 6ejyr u*rupraprau 6rlpunuu japslcuuga

.;"-pnaurup. Ounap 6lepr,rnun HKH rpyn *arrrorrrapil .KI,MI{ 
raMa\{JIaHI\4bI[I 8

eneKTpoHny xapHqII{ raSoraj a (Cr' - vycracHa o,''lMallla) va rlurgutrr'

IiI ana-rrlirprK rpyfi Karl{oHna.pblllbt On'io-rlo ix.aTltpoH eJIeMeHTiIiipt{H At)i]pl{

cucreMAa jeprorur,,rocl4 aHzLrtH3 YqYH alox 6ejyr ahol'iltiioru oJIaH ilo 6y rpyttY
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I ge II aH€ururlr.
onaronapAbrpu#"n*"1,I6,1f ii",3"'#T,:HXXf r"l;XJ'r"xvcvcr.rj 

ja,reprro

"r"*T;X":Trnjyxy 
III ananrzrra* ,irln, rou]Kurr eAoH erreMeHrrrop, AeBpH

;;;;;;,";#11.# j+#il:Tff ::#l1,,ih'"1),"1t1,"J,,t#;,-il,TffJ;
eJreMeHrrrap, xycycoH cr4HK raMaMrraHMr,ru r'g' 

"r"ird;u-i r6apu" ra60rej eBO iuryMr{H,yM Tar{aMJraHM'rru g erexrpounau u6aper ,"6"*j" MaJrr,Krr{p.ormap zn2" sa Alj* ra-.lto*up"rn"r^'"MoJro Korr.Ipup.TauauraHMaM'rrx igeJreKTporr;ry xapur{H .re6arejo MzurHK AoBpH cr4creMuH ieJreMeHrJrapa raraH 
_ 
(rV .py), ;0"_ ryr"d;li, i,"#T rirli"$j";illyJ

:x*Thxxff 1"!H'i,^*y:L'4ffi j;to"'*"*"uq"p",u.,*,4"'v^,u,,q
Ma'lyrvr orrryry* KlrMH,_ rrryxienrae jyre MzurnK lropearcujanap ,"prp. Jl1.rzy ey ;";;"p"n hauuc' or4u1"ffi"rTx;:#X*AeJHJTAHp. Macolen, Mn3' so Cl*'q

KeAr.rrrrHHAa acaHJrbrura Mnr* no cf- lo* 
reJpH-AaBaMIIbrAbIp Ba aHiurr{3HH

hop r'trr.r .";;;;; rJ.-'rl #.;r*Ia 
rreBplnupnep' oxcaue' raMHpaH

ct'*,Ti,u,Fei,iili?,ziri,coilr"iu,"^l}urur roAop .qaBar{ri6rA}rp. Er.r: 4t,.,.oxcrasns-;" 
ol_1Ruu h"ro-;;Jffi:Hri#.ij#"ffT*6,. r u" rraHaJrHTr.rK r-pyn-napa roJraBH 

"e orurr,
a ah a aorpy"f 

- ;;i;u,. xac c o,rop, r 
",]?orXli, 

J nffi i :,#j# "X#ill*lllnp' I ne II rpyn *u:T:y1!"'"u,n trapo*"rarrparrH Marrre3r.ryur haApor<cuirMycrocHa orrMarJra nlrcSerbn .yruurri ,e 
"yai he* oru, ocacnap KaMaarapblprlap. Jlaxan AeBpH 

"r"*rau ^_:uru Aorpy jepnerueu rpyrnapa
Xi,,TffiHi,"itfl,?-fl:1ffi :f "J;l"JJf ""p'*'ver:amntr*u""e,"p,roApr{lroH,n ini iipr".rrran -vII rpyn 

"r"r"nrr.'"o 
ryBBarnoHap' Eejyr< nenprepu,

xacc aca h ap -"ji" " aprbi r AeBpu 
" 
r. r"f#t:, HvrilT;r^uu,: #,"HiloKcr.rAJroruMo Aopoqocuua rr,lanai eneMeHrJropAe ryrr"rrr r6uau onyHyp.VI rpyn eneMeHrH_xpoM CrO, CrrO, Bo brO, o."r_"prru oMonaIollp_tp. EyH.napaau 6npurr.*ra_cro r;;; ;";Y,i^":',i.1c<oirl, ,*o 5lr. ";;[:":.:':,:::* 

oKcrlAql4p, 6yxa yjryx KorroHcrp;l;,*'";".r:ilf 'ff XX,iH':;#"r"'fi 'r#.*i:f *i':#,;rrXo;(CrCl3, KC.O2 i" 
" I 

'C.O,: 'r"" -r"""; UrCrO"-,"u 
-"Or",poru, 

HrCrrO,
Y,flH;,1ff1:"r":ffi 

"fr#;,ffi il1,, 
.* rt,,ol, 

- _ _, oup.",n,p r*pby

ffii,it,i;m'*tJl":^.;:;"l#{;:Jff[(li?[iEil;",;?i,
nih,T"",I*t'#"nmlru"fr; jlfiHl^,TillilXXf'ffi #Tffi*

IV .pyn eJreMeHrJropr,rHAoH irrun, TirO, ne TiO, oxcnglopr,rHr,r oManeKorl-tpup. Eyunap4au 6ipuuotucu 
";;;; oKcaA oryo, ,ypilyr3pna Ay3rrap
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oMano Korr4pr.rp, MocoJroH, TiCl3, Ti(SOa)r; 6y Ay:rap 6onenruoju paHKo
6ojaurtrnunap. Onnap ryBBorJII,I peayrcujaeluquAnp. Tsrau orcu4u TiO,
ar.,r$o'repAup,6yua yjryn KarraH Ay3rrap (Ti(SO4)2, TiCl4), 6ys-rraprru hr.rqpar-
narrMbnrr KoMflrreKc r,roHnap: [TiCls(HrO)]-, [TiCL]], tTi(O]Dr@rO)o)'*,
[Ti(OH)rHSOn]* ra c. uroKn]IH,[o olyp.

Coupa-nap rr{raHbrH ceuujjonu pearcuja.naprruu jarAurAa, 6ut oHy Tia*
r{oHy rrroKJrr,rHAo xecrapa,,rejur. Jlarprn jrruta caxjlaMar ra3bIMA6Ip KH,

uopa[TAoH acbrrrbr onapar 6y peaxcnjanap qox uypexra6 MexaHu3Mo Ma-rI]rK-
gup. helrvunr,ru Na2TiO3, &TiO3 Bo c. KI{M}I AFrap; rllraH TiO32- aHI,IoHyHy

oMaJro Korr.rprzp. Ey ay:napa yjryn xeloH rypuy H2TiO3 Me.rarllraHar
alnaubrp.

Manrax oKcuAropr.rHaan (VII rpyn) MnO,MnrOr,MnOr,MnO, ro MnrO,
6upuu.,rul IzKH oKcHA ocacu, axblpbrHqbl yq oKcHA I4co ryplxy xaccoclaHa
Mzun4KAr.rp. Typury oKcHAnapHHa yjFyH KarIaH MnO(OH), (re ja H2MnO3)
hunor'lanrasur HrMnOn MaHraHar ue HMnOo nepMaHraHar ryptxyJlapblAblp.
Mauraur,rH aMano xerupurajn ploHnapAaH 6ypaaa Mn2* ratuoHy Bo MnOa-
(uepruanraHar zoHy) aHraoHy Ha3ap)raH Kerrupl4nlrp. Eaxr'aajapar ru, MnOr-
Cfro'- ro CrrOr2- aHllonlapbr KI{MH aH[IoHnapbIH aHaJII43HHAo ro"juH eAH]Iup,
naKr,rH or{JrapbrH MyhyM pearcujarapu Mn2* Bo Ct'* Kar}IoHJIapbIHbrH
peaxcujeLnapbr Hno 6npluxga 6axrua.{ar.

flysnaprrn hu4ponusu. III ryyr KarHoHrIapbIHbIH aMorla xarnpauju
hnApoxcuAlopHHuH ocacnblr xaccacl4 :auS u$aao on)rnMyrrlAyp, oHa Kepo

Ao oHnapa yjryu xeneH Apnap qox Ba ja ae unr4apAa hHApoJIu:e uo"py:
raJrMaJrbIAbIp. MyxroruQ AFJIapbIH veh-ryrutapunuu pH-ustH rajr'reru
harrsrHqa acacoH qoABan 9-yu nepranoHJlapl,IHa Kopa roxMHHH racoBBYp
japaruar onap. Maca-uos, 0,01 M FeCl, uah-rrynyu.ua Fe(OH)r-Hn qoKMocrl

pH 2,2-Ae 6auuauup. Eyna xepe Ao 6y laehlynyn pH-u 2,2-aas a3

orlaqarAblp.
Jyrcex rarblnblrrlapAa AoMLIp (III) lyulapu uahlyrulapblHblH rypluynyry

gaha uox ola 6unep. Eeno xu, I M FeCl no ja Fe2(SOa), iuahnynnaphlHAa

pH-rrn nrjruaru 1,5-Aes jyxapu ola 6unuea, ha.n6yxn, 6ela halaa Fe(OH)3

uexveja 6auuap. hott.{uHI,IH rleuup (II! A}rnapblHa oxuap, ruSajor reaeP

ryBBornu Typur peaKclljaja arIyMIrHI,IyM Bo xpoM (IIl) gyerapr,I Aa MarII{K

onMaJrbrAblp, qyHKH 0,01 M Ay3JIapbIH uehly:;,rapslH.qa Al(OH)r -nn iIeKMocH

pH 4,0-4a, Cr(OH),-uu r.rca pH 4,25-ta 6auurajup.

[aha rypur peaxcujaja rnraH (IV) ayvrapblHblH uehlyrulapu MzLrIHK,u,up,

rryHKr, 0,0IM r,aeh-rrylaa 1{raHbrH cyrry oKcr{.uu pH 1,4-,qa vexueje 6alunajup.
Ko6anr, HlrKeJI, MaHraH Bo SHHK Ay3JIapbIHbIH rr,rahlyruraprr jyxapu,qa

KecraplanMHlx KarHoHrapAaH Sepr:n'r onapar, jaluus qox :au$ -rypur

pea*cuia.la MUIIIKAI,Ip. hugpoxcugnopgH r{oKMocI{IIIIH 6arullaHSt'{ pH-HrrH

heca6lauttacbtHa acacJlauarr 6y uynahuselepuu hauucbl oHJIapbIH roxMI4HI'I
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oJrMacblHa 6ixruajapar, HaAHp
rEAOp Jaxubr racAHr o.[yHypJrap

Mycl'ocHanap oJrMarJra, raupy6eqa r<r.leajer

Eo":ax lrohryl.uaprr caxJrallbrrAa ocacH Ay3Jrap no ja hugporcn4nepr{oKyHrynopHH}rH qeKrvrocHHo KOTHpOH hu4ponuwt eHnoNlOK y.rvH 6v ae ia6aura ryprxynap oJraBo el.,rr*p. Maconarr, Ti(IV), Fe3* na t'";l; #;;;Alcl, uah-rlyrurflpbrHbr hauuruo, ryprrJyrrarxrbrpbrpJlap. Byna xepa Ae 6elauahrlyl,raprrH pH-rr, aAaraH, nahulgaH KHqr.rK 1i.ja-ora O"puOei oryp -

.' Myxroaue Ay3rapbrH rr.rohryrurapuulru pU_nurn ,rj,ilurrup, KacKHH
sepuauvocu Hor,rdoc,H.rta aHiurn3 oJryHaH 

-.uahnynyu "pH-nuin ;;;t;;
rrrohnyrrga 6y no ja 6arura HorrnapbrH oJrMacbr (ra ja orrrraaJacrr; r,rMKaHbrHbr
KecrapHp.

9ox :ora$ ryprxynapAaH, MocoJran H:S, H2CO3, HCN Bo caup,qarr oMoJra
r(oJroH Ay:]JrapbrH hu4ponu:a 6a"3oH (Alr-, Cr.:i ua Ti,, ryurapbr yryn) enocyp'ouonup r(r4, cyny uahnyn4a yjryu ay:yH MeBqyA oJrMacbr rorH MyMKyHonMyp. Eyua xepe ge, hop haucrr 6r.rp peaxeurun ra,,cnpuHroH uehnyua
raMaMpr.[o hlrgpoll.r: eAaH qy3y oMoJ]e Karr,rpoH rioH Bapca, oH.qa Hargqa.qayjryu hr,rgpoKcr,rA srrbrHap.

oxcr'rAneruMa-peAJn'(c,nja xaccanepu. I no II auaruruK rpyr Karaorr-napblHr,r ejpeHapxau 6u: harullura ,y6aurru peaxcHjanapbr Hrra pacrnau_
y-r-^$rjf:.!I*rpyr Karr.roHnapbrHbur ra".juuuHge oKcuArrourMa_peqyrcuja pe_aKcHJailapbluaan ucllSaro onylrMa/IbrFbru.qaH oHnapbrH oKcr4lurorrrMo Aopo_r'rorap, ca'wrgup. rrr a,aturnK rpynra gajurueu o""r*",,nno Aapordocr.rHaM.UIHK' rIoBpH cHcreM,rH aJrH rpy,, ereMeHr)roprl Ho3opAaH re.rapunup. EyuaKepa Aa III rpyryn aHiurr{3rrHAo oKcug-rrauMo-pel}xcuja pearcajalapr,rHlaHr(eH,rrr ncrurfaqe oJryHyp. Xycycz,a oHJrap lvraHraH, xpoM Bo AaMr.rp,Hre'JuHu no ajprurrracbr.fry.H !-ejyr oheurrJ,ot.a Marrr.rKAr.rpnop. Ehruuan xa,oKcr,tAJrarrrlrprlqut llon (na-ja 6apnaruue) jyxcex orcugrraurrnloK AopoqacHHaMa,r,K oJrcyH. Eelelopu MnOr-, CrOa2- (na-ja CtrOrz-), F"r- r; c. Eup. OulapE.IICKTPOHJIAPTT |A6YI ENOPOK CJIEMCHTI'H AUIAFI,I OKCI,IANOIIMO IOPOCIACHHOMaJII4K HoHJrapa (ra ja 6up"nourualepa), 4aha AoFpycy, ;nr".6.ri fJr;;;;peqyKcr.rja orryHyprrap. Ey u*urpuir"urr^p pely<cujae.qur{Hnop ony6,oKcr.rAJroruMex ra6nnujj aruHa MaJrlrKJu4p.

Kouuvrerc oMaJro KorrrpMoK ra6,mljjaru. Koumerc aMo.rro KarHpMoKra6unnjjern cvcreMvrHuH 6ejyr aenplap,H op,,a huccerapuHgo jepneurunru
eneMeHTJIOpH KecropHpnaP. Bypaaau ajAUHAl,rp rH, KOM[reKc oMoJroKorrMorpocecu III asanuruK rpyn Kar,oHJraDr,rHr,rH aHZUrr,r3HHAO rnryhyvr pon ojnajup.
lr,Pyn Kar,oHJrapbrHbrH arrzurr43rrHHH cHCreMarHK KeAHrxHH.{a cor,,Ni2., roZn'' KaruoHnapbrHblH aMMorrHyM huAponcnruH aprbrFbrHAa ICo(NH,,)n]r,,
[Zn(NH3)o]2- na [Ni(NHr)o]2" ar,rruonjr*u', oor,,reKcrrapHHHH aMono KorrMoKra6unujjarunaau rzcrueaaa 

"lirrp. 
peaxcniaja'--^ NH,cr_rn orraBoelI,InMocHHro Morco.q, MaHraFr hulpoxcnAus 

- "heruonnal 
hacuntnwtKelrMoMOCr, sA Mn2* -HyH KecropHJrOH KOMrrJIeKcJrop ulo 6upauxge uerlrynqa
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rarMacbr MyNffiyHryp. 9ynru NftOH+NHoCl (6ax qoABor 9) raprrururbrHbrH
japarruuru orrAyFy pH (9)-la halrolua haculnHun rujraornepn jyrcer
oJr,qyFyH.qaH ro ro',lpy6eHr4H ruopaHT[Ho ocacon, 6y raruo]urap aur'loujaxar
Ko\{nJreKcJropr.I oMoJIa r(orr.IpMaAlIKJrapr.rHAoH Fe'*, Al", Crl* Bo TiIv
hugpoxcuglap uoKrrHHAa rloKypnop.

Eeloaux-ua, aM M oHHyM -hulpoxcn q r{JI a aMMMoH HyM Ay3y rapbrrrrhrrbrHbrH
ro"cupl,lH,rloH f{yHqy rpyn Karno}rJrapbrHbr llxu japrnrlrpy[a 6e.nrraer onap.
NHrOH-nn oBo3aHo, heuqnsus y3Br,r ocac-nprpnAuH CrHrN nle ro"cup
el'MaK onap, 6y 3aMaH Mn2*, Znz*, Ni2* so Co2* lMelcrHrN)r]'t ropxu6nz
KOMIJTeKCJTAp AMOJTO KATHpOpOK, rnlah-rrynqa fa[brpirap. flupuAlluun HIuTrr-
paxu lroh:ryrl4a ptl 6,5 japarr'racbr HorrcrocuHge (uegnal 9-Aan xepyngyjy
xulrn) Fe3*,A13*,CP* no TiL raMaMprJro haapoxcr.r.+nap rxoKJrHHAa qeKypJrap.

,[euup, cr.rHK Bo xo6alr HoHnapbrHbrH ra"jun oJryHMacbrHAa cHaHHA, po-
AaHrlA BO rrIIrBO pOAaHHA KOM[neKCJIOpr{HHH, eJIAqO AO 60"3lr III rpyn KaTHoH-

JrapbrHbrrr y3Ba peaKeHTnap-AuMerr4JrrJrrroKcl,rM, c[ -HHTpr.r3o- B -HaQrorr ne
c. HJro KoMneKcJropr{H aMono KoJrMocHHrln 6ejyr ahar'aujjeru BapAbrp.

III rpyn Karr.roHJrapbrHbrH peaKorja-napuuu ejpeuepxex 6us 6y so ja
6aurra peaxcujanapa MaHeqr,rnuK TepaAaH Horurapbr nopAoJraMoK y.ryH
KoMnJreKcaMaJror(arlM aHun rer6urur IaJIo pacrJlauaqlaFblr.

$ 55. fpyn peaKeHTlrHHH rarrcrpll

III rpyn Karr4orurapbrutr ja roJroBH r',ryhurga hu,upoxeu cyl$ua no ja ,ua
oHyH peaKeHru oJraH aMMoHHyNr cyrQraa (NHo)rS Bacuracu Hrro qeKrypypnep.
houuura onAyFy Kr.rMr,r, san$ rypuryJrapAaH oMono KeJroH Ay3rrapbr qeK-

III?MoK yrryH aH MyhW luaprnapAou 6upu r'aehlynyu pH-xulr nrjuerulrap.
heca6naua Kecrapr{p ru, III rpyr KaruonrraphrHbrH hauucunus hu.qpoxeu
cynQuu Bacl,Irocr,r rEne ruQajer raAop raM qeKMocH y.ryH r'leh"rrylga pH>8,7
japatrr,rar Jra3brMAblp. III rpyn Katr,toHrrapBtHbrH Ay3Jraptr rvrah-rryrrynapbrHbrH
pH<7 ongyryHAau H* HorurapbrHbrn pearcuja HorHqrocHHAo ro[JraHMacbrHa
6yua repo Ao 6y ronraurrtja 6axr'lajapar, re.lpy6axun pH-uu (8,7-geu a:
oJTMaMar uraprrula) ca6wr caxJraMar yryn, ueh-nyna 6ySep rapEltrbrFbr aJraBo
erMaK JIa3bIMnbIp. AAoron, aHaJrLI3Aa rer6ur oJr)rHaH rapbrrubrflrapqaH 6y har
yqyH raMaMHrro japapnncsr jarunr pH B-9 (NH4OH Bo NH4CI rarbr-
JrbrurapbrHbrs suc6erauAoH acbl[br onapar) onaH aMMoHnyr"r 6yQepugr,rp.

Zn2*+HrS + 7115'1,+2H.

Hnr 6axuurga 6ere KepyHa 6unep ru, III rpyr KarHoHJIapbIHbI aMMo-
Huyr*l cylQuA HJro qeKAypAyrqa 6yQep rapbrrubrFbr oJraBo eruojnu Mo"Hacbr

joxayp, 6ena xu, 6upunvu nHJrJra y:pe -1007o huqpolu:l,IH HorIllIocHHAe
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1ffi,1J1:,"ffH'vHvH 
e3Y pH 9'25-a MiuII{K (rta4no'rr 9) arr'rnaoHr'rv,r 6yeep

2NH*4 * 52-+ HrO + NH_o+ HS-+ ]9111611
JIaruH herurerAe yce 6y 6ela geju.rgrap. 

lrxuuuu rpyr Kar,oHJrapbrH*rH
'reKrypyrMac,Hra orrAyry KHMH, H'HHKH rurah-rryla ,u.iiJ^orun pH_a uanur' 6y+ep r'reh'rrynyu oJIaBa eAr.{rlMoc}r, horra 6y xoun;ffin "npu*rr^, 

oJraparcadur caxrraHr,urMacbr, aaha rorpy"y, ov+"p-."iI_ur#rurn ryry/MyHyHruSajor ro.qop onMacbr ,^ryH aa ,arrirurar rrasrruArrp. herureraH ueh-uyraja,ruus (NHo)rS oJraBo err\{oKJra rvreh"qyu o.rrMaMar HMKaHhr auraFbrAaKbrnayaahu:olep r,rJro racArrr onyHyp.
1. III rpyu Kall:Hrrapbr.ayrrupurn"rn ruoh-rryay haApo:rasgH Horr.rqocuoJlapar ryp,, peaKcuja nepaujn,AoH-, aHeur,3r{H cacreMarr* *"qr,,prule hral_

#[J"?#}ff zna IV ro v rpyn rarl'Ior{rrapbr,br r{oK.qy-papreu raehnyaa HCI

urorS'HXHJJ# '.:#111'Macbr rrYH vox 6ejvr .Mlrr,apAa (NHo),S-uH

aip"rrru"rru 
"j6"o ffiut'*a 

hana'ia rahopan huApoxeu 
"yr&ra*

(NHo)rS +2HCI -+ 2NH.Cl+11, 5f
2' Jyxapttgaja:*nuuur,oHrrr4KAo {\f1)z;!p hurporrz:u Ha3apo arbrH-MaAbrFbrHAaH oHvH urahnyny NH4oH ge NfioHs ;dffi#;;au u6aper,4up.

|J";:"rr"t' 
n"i"pu arlapar pearcr.rjaH' ,o, ,anrri,, ,r"*rrnu" 6eno ja:var

NH4OH + HS-+ 2It _+ HrSt + H2O + NH,r
Aj;1,uq,p KH' aMMoHHyru cyrrQrzgurr rypxryJrap Hno mpruburbr,rbr ra,,cr{_pu NHaOH r4[uro.qHJrMocu re NHo*^ ,ornurr*u"", rane rrayurajer onyuyp. hou-TIHHHH III rpyn KaruoHnapbrHlrH rreK/{}?ynMocr.rHAo 

ae 6.re tryp,
Me2-+ NH4OH + HS-_+ NeSJ + Hro + NHn*

'(euolu' (Nl.,4)rs r''reh,ry,yHyu ejnu ulluapaa NHooH MoJreKyn-rrapbrHano NHo* HoHJrapbrHbrH r{iurr.rK onr'raJuua_-6axuajapar, Kecrop,JroH peaKcra_JaHbrH KeAr''rrr4 HArlrr{ocr4HAO oHJrapbrH .ar,lur,rapbrH6rH 6epi6aplrzj, [o3y_ryp' larrubrrrrapbrH suc6eru 
";h;;;;-.uqraK orrMa"ur rjryryH pH-nrruTHJMoTHHH 9,25-aeu arraFbr eHJIHpHp:

PH=14-4,76+lg [Nurou
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Oxap 6y pH-rru a[rarbl AYIuMacu Ko3a qapnaH AapoqaAaAupce, Aaha

Aorpycy, 
- 

r,,reh-rry,'ryH 6y+ep ryfyMy rusajar roAap qejulco, III rpyr
KarHoHnapbIHbIH rIeKIuacH raM oluaja 6ulap.

3. reja erMoK Jra3brMAbrp ru, (NHa)2S qox 3EMaH norulcynQugnapnu

rapbrrxr,rFblHsl, (NH*)2S2 g3YHAO caxlajapar hananun oKcHKeHH I{JI3 aMMo-

n"y, cynsra,quu oKcHAJIOrrrMocH HorHqacHHAO OMOJIa KonHp. flolucyl-
cpu4nap rypltlyrlapblH ro"clrpuHAoH KYKYpAy ajupup:

(NHo)rSr+ 2HCl + 2NHoCl + HrSt + SJ

Cyncpua qeKyHrynopl,IHun KyKYplI uno qHpKnaHMoc[I Ao uercage yjryu

4ejurqup." 
Jyxapu4a .qa eAr4IrOHnApr,rH har,arrcr,r Kecraprlp KH, rypru lrohnyla

6hnasacura ar,,ttoOullyr"r CyIQlrq ul3 TO"cHp 9TMOK, oHyH JIa3blM OlaU pH-a

MzurHK onMacblHa 6axr"rajapar, MarcoAa yjryu Uejangap. Oaremto rypIIIyHy

aMrvroHl4yM hHqpoxcl,tA sacnracu rala uejrpa-rUrarlr/{6lpMar JIa3bIMAbIp. Auuo-
urayru hl,rgpOxcl,U,au onaBo cAHJrMocH Mg2* ueruacgHo ce6e6 oJIAyFyHAaH

nu$ajar raAap NH4C[ oJIaBa eALITIHp ru, vahly;ryn pH-g 9,3-Aax qox ojrMa-

crtu. Eaurra ce3Jla, (NHJzS-a araBa erIvIa3AoH eBBoJr uah'ryla aMMoHHylv{

6yQ.p rapbIIIrbIFbrHtI AaxHn erMoK JIa3bIMAbIp xrt. uehlylyu 6yQep Tyl'yMyHy

o roAap aprbrpcblH ru, NHo*-yH 'I'oIIJIaHMacbI Ba III rpyn KarI'IoHJIapbIIIbIH

qeKAypyrrMocg KeAu[II{nga NH*OH HrIrgpaKbl pH-gH rujuorunu x(e3o qap-

[a]r Aopar+rolo gaj uura 6umtlocl.tu.
NHoCI-uu aJIaBa eAI,InMoc[ oylQugnopuH Ko,.uloull r'aahnyrulapllHblH Koa-

ry.rrjacr.rjacrrHa, KoMOKJII,IK Kecrapl4p. Fene uopaHTAa qeK,{YpMo :arrlasu III
rpyir KaTLIoHJIapbIHbtH hauucrt Al3t,Crl*sa Tilu MYcTacHa.oJIMaUIa, TaMaMHJIo

cyrQuanan ruorcrprsle qeKyp. Al3*,Cr3n I4oHJIapbI sa Ti'' yjryH cyn$Hrrapo
,rr"6"r"n, xaha :oprQ harul onan hugporcuglop ilraKnt{Haa ueryp' Eyua

Kopo llo cylSra4trape iuc6areH hggpoxc-l.tryapun hal,rolua hacul.rrapu, gaha

re3 anAa egutaujwaaoH Moh3 oHJrap uerynryja Keqllp.
Jyxapuga KocTapILJIMI,IIIJAI{p KI'I, III rpyn Ka'rl4oHnapblHblH rIoK,[YpYaMacr

:aaQ rolonu rtayhrarqa pH- g onayrlia anapblrrtp' leju etuax niullMAblp KI'I'

lypita ryruern, .e.,rJult t*lyhraru .iaparuar orlMa3. 9yurua: a) III rpyr
oiirorrapur nrra 6up jep.uo Mg2* raMaMtlno qeKap; 6) pearcnja HorIaqocHHAp

:rnbIHMbIIIr -y*rttry" ," *po"y, (III) auQorep hugpoxcu4nepia AlOr- na

Ctoi oMeJro Koruplrexla 1ialn onapar II se I rpyn Karl4oHrlapbt urrc 6up-

nuK,[o rtlohlynga raJlap.
Eeraluxlo, III rpyu Karl,Iotulapbll{blH oHyH rpyn peaKeurra (NH4,)2S r'ua

qeK,uypyrMocunu NH.OFI ra NHaCI nurrupaxu lIrlo pH=9-ua anapblpnap'
gerlnryja III rpyn KarHoHrap6rusrH hauslcH cyriQragllop uIaKnuHAo KeqHp,

Al3*, Cf1 sa '['irv MycrocHaJl'rr ra[rKl,rJr eAHp Ktr, 6yu,ap ga hugpr-rx.cu[rlap
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lrloxrusre rreKyp. II se I rpy[ Karr.roHJrap'r (NHo)rS-rnn aprbr.br wrc 6upJepAo Bo aMMoHr,rwyH 6aurra 6upnoruMoJrapu rvroh-rynga r:urbrp.He:epe arrMar'.1r-brnnrrrp *r, sit- turun"rn-J*&'r."i, Hrre oKc,Arrou-MocH HorulrocraH.qo (NHo)rS re3_re3 e3yr{Ao SO.;-;"p;;ruHu caxrajup.,{uxep repesaou (NHJ;S 
"#;;;, "r"nu Ao rypuyHyH HeJrparuraruMacbr*IYH HIxrIarHiroH aMMon,yiu hrrqpoKcrA COr.l *fift;;;u caxraja 6urep(hanagau CO, -uu yAMacbr Horu.docauAul. fuf",ryrOil^^_r, 

", aHHorurapbrHhep uxucl't X rpy.tr Karr.ro,JrapbrHH qeKnypyp. Eyrlau 
"rur", axbrpbrHqbr_rrapbrH rrjyrrnY III rpyn 

^urr'on 
upu*"rr. t*po,i"r*;p;, r4rra rorua qeK_MocLIHu Ho3opa ,rnMar Jra3brMAbrp. Byna Kepo Aa tII se II 

"pyn 
KarHoH_

;31"il1;'rT'i",1tr [ff T":UXf bI HbI H,vejj eu hr,ccecu uruputrpui un -

oir u 
1ia1 @ *;; u,.u, ;y" ;;;;; ";ill,tH",IJX, J###"ra ^ 

aer6 L x ur
Hohajor, III rpyu Kar,oHnapbrn",H. 

"y,e1a,, Ar;;;;rorroprrrr,H ryp_llJynapa onaH MyHacu6oru yr"prrg" ouiurru.. Eyuaaprru hemro,rua hacuule_parrrlH rajuaru *"9_ijT, .do:lq oEj-rfip, ourap (herrom.ra hacunrepuuaurHJMorH Aaha xu.rr.K_ orrau tV. .pynyri 
"ry+ru;p;;"n...p"p.r, o"rrapar)'qypynaruMbrru Typuynap,.a acaH her"r onyp.-Haxen r!- *lo*roru cyn*smepaMYcrocHarrbrr rorrrKrr- er4ujunqeu rcoiyrsa) Aypydffi;;uuur HCI noH2soo-4a npaKrr'rKr, onapar fr""" ;""yp. Eyua 6axnrajapar,^co2* no Ni2* 

^on-lffi;H#:#;\il 5^ Xl^S ":ffT* ::orl 
o H' pus z'oravra a) 3 ahrap au 6v

IT"*oay6,u,1xr;A";";;"ffi #H,Hli"#;HT:X.tXYffi:jt-#",]:3aMaHhr rurK oBr,on aahi qox h"rrorru'.uOrrr.;iurrur" 
-*lrr* 

herrorua ha_cHJUIopu yjryu onapar 3,2.10-re na +p.16-r; ;;;;"'N;ij'*^"'sa CoS 6up_
;il'"tffi'*" t'##',p. h amr or ur u tru"r-rup a n nu naj u errr a p r.rHo ec ac en 6yH;'s;;;;,"H',-ilXl1r5[*1'r11iT#,:ii3t#ir;:*,t,:ltti:
.ffi "#A#m,"*::i-*G6;;:y'#;;.",#;;rrn'rrrrpyryH
;trJ_r.-H""iffiXXu,,ieffi ,y,""jX'J:,Tfr ",i#,1J,,",1;0",,u,",,",0,,,u

I. Konyc uroKHJurrr cbrHar uyruocaHo hap 6rapraHgeH 2 Aauvu AaMHp(II), aor',-rp (III). ruaHraH, cr.rHK, HHKerr ,-1,_:6glay3rrapbr r,lah.nyLnapsr re_r<y6, 6yrrrapbrH l,3ap,.Ho :i;: i;;;J 
'N'rrin, 

NH4cl ra [*r.;,s uah.uyruap,onaBa eAHrrHp. Ey rauau viryu cyner*"*prn rrsKyHryrop, qeKyp:

Fe2* + 52--+ FeSJ

2Fe3" + 3S2--+ FerSrJ

Mn2*+52+MnSJ
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l'eS, FerSr, CoS sa NiS verynrYrlopr rapa patlruu, MnS or poHIUIH Ba

ZnS ar p3HKIII4IHp. III rpyrr cynSHglapun hatusrcg, NiS sa CoS r"rycrocua

oJrMarna, AypyJrarIIAbIpbIJIMbtlII HCI se ItSOo-Ao H2S rasu qblxMaula holn
oryp:

FeSJ + 2:H' --> F-e'* + HrSt

MnSJ + 2H'-> Mn2'+ HrSt

FerS, ha.u oJIaH 3aMaH Fe3* rtouy ajpruraH hugpoxeH cynSuaraH he-

ca6trna Fe2* Kr,uuu peUyrcuja oJryHapar, KyKypAyH ar 6ynaurucblHbl oMorla

KATHpI,rp:

FerS.,J + 6FI' -) Fer'+ 3HrSt

2Fe3*+ HrS + zFez* + 2H. + SJ

hop urn rorutuju qaMJIocaK, pearcujauuH YMyMH ronlnjllHn aJIMrIIIT

onapbll:
FerSrJ * 4Ht -+ 2Fe2* + SJ + 2H2St

NiS so coS-nu (yxaprr 6ax) hann orrMacbrHbr onAa erMoK yryu jalult:
rypuryJrapJla gejul, heuquuun oKcEIIrIarII/tHpI'IqH I'IJIa Ao ra"cnp erMoK

Jra3bIMAbIp; MacoJIOH, hr.lgpoxeH [epoKcLI)I. Pearcuja rbl3AbrpMarna KeAHp:

NisJ + 2H* +H2o2-+ Ni2* + 2H2o + sJ

cosJ + 2H* +H2o2-> co2* + 2H2o + sJ

lrt:grtpuama 6 n. Hi{rpar rypluycy ga ejua ta"ctlp KecrapHp' KNO, ra
ja NaNO2-uu 6up Herro Kpr.rcTaJurapbrHblH onaBo eAITJTMOCU OKcH,[noIIIMo

pearcujacuHl,t KarzulIrrttx cyp"ouoHAnpup:

3coSJ + 8H*+ 2No-3 -+ 3co2* + 3SJ + 2Nof + 4H2o

CoS sa NiS 6upnaurMonopgHH hat{.ILIuIdH qap aparblHga (I ha'er'l rarrt

rrrrrpar rypluycyHyH HNO3, 3 ho.,IM rarg HCI HiIo rapbIIuH6I) 16tsArlpMarna

holl erMoK oJlap. hauqrnus HHTpar rypulycyHyH Ba qap apaFblHbrH

ra"cupuuAau III rpynyH raIraH cynQunnapau (ea huapoKcuAnapHH) haurtcu
ham oryp.

2. (NH4)rS rtrehnyly trrla aJIYNTHHHW, xpoM Ba rltraH uahlyllapuna
'ro"cHp 

"tgr*re 
AlrS3, itrs, *. TiS, ena:una AI(OH), (ar paux'nn), Cr(OH)3

na r(OU;o (ar panxrlu) 
-hrtpo*"rgrrap 

IUoKTII4HAo qeKYprlop. C/* yryu
peaxcnjausl 6ene ja:uar olap:
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ct'*+3s2-+ 3Hro -+cr(oH),,J + 3HS
Pearcuja 3,aMaHbr oMoJro KoJrMHru HS- uor,rapbrHbrH 6np huccac, coH_Paaa, hz4ponu: Horulrocr,HAa HrS-e rreBpurr,p, ejHra aauarqa rflcMorr a[ra_Fbr.qaKbr pearcaja Aa KeAr.rp:

Cr3*+3HS-+ 3H2O _+ Cr(OH)rJ +:UrSt
E{TIjrg*-":, Al.1- "" T]_11yl repru6 erMaK orrap.Al(otl)3, cr(oH): ae Ti(oFi)o .rJ*yi,"yr"pa, III rpyrr Karr,ro'napbrHbrHcya$Ngra pr{Ho oxtrr ap, AypynaurAurp"rr rirrl rypuynapAa ho.rr.rr o"rryp.

$ 56. AI3- EorrJrapbrrrbrn pearcujaJrapbr

Al3* cyly rraehnyrura poHKcu3AHp.
I' Jejwru roJ'roBr{Jrop NaoH ns KoH ehrurjaua orraBo eAnJTAHKAo(Aavurr-4auuu) Al3* -n1{(OU), r".;"r", ruoKnr4nAa r{oKAypyp.Cusar uyrrocraHo i u ,{t""^r_*i"rnry, ay:y uehnyny jeprorrAra purmpBo y3opizHo I :raM,,rrr 2 H. NaoH 

""11----------------vriv ""u'1" Lr#r,p. ruo.l"r,rH 6uphucceca'z 6y;rar*rr are'ylrry raro 6r,pnrzKge 6aurra 
"iru,u" .,,yruocrzHoKeqHplu,p 

'e y=op.I]_o haJ: haucrr 6up- rypuryrau 6up Heqa AaMr{br orraBoeAHo, rreKyrrryrryH he,, oLruacrr"o, ,yr'ahfi; 
";;l"rp;. 

..-

AI(OH)3 -r- 3H, -+ Al3* + 311rg 
G)

Majennu tzura.H^ huccacunas y3opr4Ha 6Hp ueva rlaM(rbr NaOH ne jaKoH r"rehrryJry orra.Ba 
-eAro 

.up"r-rirpirprrp. sy 3aMaH qeKyHry nnyb{aHarbrHuurblHMacbr uai: haLm o:ryp:

Al(oH)3 + oH-+ Alo, + 211,6 Q)Eelonuxne. AIfOH)r e3yHy runr4x av(rorep huaporcng Kr,tMt4 afiapbrp.(I) pear<*ziaga onvu ocacr{' (z)-ru r.rco rypuy^ xaccaJrop, aj,{,uLlaruup.Al(OH)r-rar, ro" ,"*-recu pH5_4a orrAo eJlllrrrzp ($44), coHpa,uaH roJraBr,rHHHonaBo e'qr'rJrMocrl (pH>l,)-Aro, 
"""r.. KorrMoc, rano Ar(oH)r-raH hennoJIM?cr';IH. ce6o6 onyp. Eypagar,i aja'uaup Kr,r, arryMr.rHar uehnyrnapuugauAl(oH)3rreKyrrrycy * 

"oupu 
Aii; ;;;;;r.rp6rHbi arrMar y.ryH hop haHc, 6upTypruy Bacr4roc, Une uroh-rrynyu pH-uu rujuarrauz aua*r ca.rvrar Jra3brM,brp.

Ir1----'"unyur y'{yH, jyiop,a'u 
- 
o""rup-"n revpy6a y3po arrbrHMbrrrraJIYMHHar ueh:rylyna AlMqI6r-Aar,rcrbi Aypyrarrrr'prururiur HCf uohnyly orraBae\vilvp. Osserlro AI(OI{)3 r"nynry"y qeKoqoK.qr.rp. TypruyuyH coHpaAaH
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aJraBa eAHJrMocu (aaha qoFpycy, pH-u a:anrArtrAa) TIoKYHTY jeun4eu han-rr

OJIA\IATAbIP:

Alor-+ H*+ H2o --+ Al(o$rJ

AI(OH)3 + 3H"-+ Al3* + 3H2O

Eyulaprr rollJlacar AlOr- anuoHJIapbIHbIH A13* raruOnJlapblHa qeBplrn-

MacH 3aMaHrr pearcujaHblH YMyMH reumajunu aJIMrIIU oJlapblr:

AlOr-+ 4H* <--2 Al3* +- 2H2O

Pearcujanlt AI(OH)3 -LIH aMoJIo KanMocH uaphelacungo caxJIaHMacbI

rryrr, eJro peaKeHT HrA rO"CHp eTMAK na3brMAbrp Klr, o MahJryryu pH-urrn
ir.irurrrr, 5 sahuAAsu arrrarbl czIJIMacbIH' O.nnepuuuu peaKeHr NHoCI-uup.

harure.rXo Aa, NI{4* uoHy OH-HoHIIapbI ula 6apnauapoK, Mohltynyn pH-

usrn rujuarI,IHI,I a[IaFbI canblp. Jlarus oMoJIo KoIMI'IU NHoCI-nu aprrmrt pH
9 olau aMMoHLIyM 6y$"p rapbIIlIbIFbIHrr (hap HKH KoMIloHeHrnoplIH rarbl-

Jtbrnrapbr 6opa6ep olgyrqa) japaarrp. ,[enolu, qoKYHTY harul olr'tajardar Ba

pearcuj a AI(OH)3 aMaJIo r(oJIMocI4 uophenocutlgo aaj aua"largup:

AI(OH)3 +2H2O+NH*, + AI(OH),J+NH.OH

By pearcr,riaAaH aHuurH3r{H cr4cTeMarr,lK Ke[r{uHH,UA A13* -yH re',juunnqe

re3-re3 lncruQaAe oJIyHyp. Ony anapruar f{YH 6up ueue AaMlIbl aJIYMHHaT

rurohryny FapI,IHo AojMyIr NIlCl r"reh-rryny (ra ja 6up re4ap rypy AF) arraBo

"lror"p-"" 
6up ueue Aor-Hro rbr3Abrpburbrp. Al(oH)3 qsKYHrycY 6o":en cyjyu

y3opuHo ar ho[MouruK traM6blr IIToKJII{HAa ajprulup.' 'Pear<cujaHbrH 
Kr.rQajor faAop e".nu6apnrr oJrMacbr yvyn, r,,lohlyJly y3yH

MyIAOT IbI3AbIpMaIJIa (rajuarr,rarna), auuonjax TaMaMIrIo llblxaHa KHMI'I

a.raptrprap. Orcap ruehlyJlla ona 6ruen TaJIaBHHHH NILCI I'IJIa raplllbl,nblrnbl

re"irapuHlen euere KaJIoH auuoujarrrH aprblpbl 6ejyr oiry6, rrleh-rrynyn pH-u

NH4OH r""crprrrglH aJryMr,rHtryr'a hugporcvpi1r1 e"rn6aplrt qexrvlacH HCI

OrraBO eTMaiulo TlplxylarrrAblpbuMbllx MJhnyJIAa ennanUeqOn AlOr- LI9H-

rap br rrbl Al3* rarson yHa q eBIap.uHK,qoH coH D-a qsKAYpMoK,qI'Ip'

2. A1ruon1rpr huqpo11cu1 NH4OH AP- HoHyHy, peaKrI'IBITH aprblrbrHAa

6rap rogap hann olan AI(OH)3 IuaKrII{HAa qoKAYpYp. (anyrvlr'rurayryr hraq-

po*"rgrn^ auQorep xaccocflHlaH Mej.qaHa vuxuacu). EIElAujur'au: K]iMI'I

Al(OH),-1rn hellolryra hacuru qox a3Abrp so Al3* proHy aMMoHllyu hugporcug

Hrro KoMrneKc oMoJIo KorltpMltp, AI(OH)3 TIoKYHTYcY aMMoIIUW ,[y3rIapBIHAa

ho.nn o.uuyp. EyHa Kepo Ao Al(oH)3 MahnynAaH aMMoHHyM hH'UpoxcuA rua
aMMoHr.I)/M Ay3Jrapbl rapuururut r,aeh,rlynyuyu ro"cl4puH,[oH qeKYp' Ey onyuna
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,3ah e\.,ilr4p Kr'r, A'l(oH)r-un raM qeKMOcz pH 5-qe oJr,o eAr.rJrArajrz halaa,NH4OH-INHOCI rAPrrUrrrFI,IH'IH PH-Ir hOP HKPI KOMNOHCHTHH TAT'IJI.IFI,IH'IHnuc6orunAerr acbrrrbr onapar g-1d onyp.
3. 3eue rypilry- Bo ryBBornu acac,qaH auoJro KoJroH ry3nap, NarCOr,NarSOr, KNO2 AP' noHyHy AI(OH), 

_rraKJrlrHAo 
qeKrypyp, 6elo ru, 6yAy3napbrH rraehrymapu hnAporne,"rroro"zrrAo xuQajor raAap rarr,rJrbrruraOH- uanprqr.rp. Meceleu:

3CO2-3 + 2Al3* + 3H2O _> 2Al (oH)3J + 3CO2t
JaAa calar Krz, rpyr peaKeHru (NHr)rS_aa Al3* uouyua 6ele re,,cupKocrapr{p.
4' Harprpr acerar cH3cooNa iurwHHHyM AFrrapbr uehlyr.lapu urenau6grnapu qoKyHry nepup. Ey 6uploiuMoHrrr{ ,[arar repru6u rrayejjeHeAriJrMoM,rrrAup' hu4pon,3r'r ryBBorJren4r.rpro* lUyn uohryny cy HJrO qoxAypyJrarxrbrprr6 rajnaruar rra3brMAbrp.
5' Harpuyu huapoeocear Naruroa Al3* -uy ryBBorrrn rypuyrapaa hennorlaH' rraKIIH cl{pKo rypxrycyHAa rpaKrtrKH orrapar hem onuaj;" ;;'Alpo;r.rroKJrHHAo .reKIYpYp:

Al3*+ HPO2-4+AlpO4+H*
hugpoxerr ,roHJrapbr oJraBa eAr,r.rrM,rx Hpo42 r.roHJrapbrHbrH aprbrFbr H.rro6nplauropex HrPO, arraoro Ko.rHptzp:

II* + FIPO2 4 
_+ HrpO-o

.[evelH, 
'rehryraa 

pH>7 rujueruna cax-najaH socear 6yeep rapbrubrF.r(NarHpo., + NaH:poq) arrbrHbrp xu, 6y uu atro.-r,ri;";;# qeKMocH rryHxu$ajor4up. Jyxaprrga jasunvrr. Ilnr,r*"p, qroN{,roAr,rK{oH coHpa,peaKcuJaHbrH yMWH reHnujuulr iurMbrrrr oJrapbrr:

Al3' + 2HpO2-o-+ Alpo4J + HupO-a

NarHPoo ro",lpHu.qou Al3* aony Arr(Hpoo), hu4poeocear ruoKJrr.rHAoAejIIJl, AIPO4 IuoKnI.rHAo rroKMocll hanrrua AHnEr BepMoK na3bryAbrp.Poo3- uonnapbrHbrH vehnylqa ,ur*arrnurH qox a3 oJrMacbrHa 6axua-japar, AIPOr-uu 6aurra eoceir 6upr".r"ruprso uprc6areH, xueajer regapas hal:r oJrMacbr Harurdacr.rHAe pear<cuja 3aruaHbr 1upunuu nenbeAa hauuully3 fryH horlolua hacunu urlti .urrrp. lfl, o aa uex1,uryio xevap. oxopr{sKMo 6auuauuurca, oHIa rr,toh,ryl4aH pbrr_ vsrxnracu heuuu Aorr1ro HpO42Ho:ryHyH coHpaKbr 
^nccoc^uacujacbrHbrH 

heca6uHa o,unu.riip. jo,uu npax_rHKH oJrapar uehnyaaa AI3* uonrapunrru hanr,.; Aiio;^ii"Lrrnr" r{oKyH-rYJO KerraqoKAHp.
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Al3* -Aau {eprnrE onapar II rpyn KarfioHnapbr hauun peaKeHr r,rno

hupoQocQarnap BaHPOo, CaHPO4 Bo c. uroKJII,IHAo .reKryjyHaeu r*,rahr 6y
ryurapbrH 6upuuulz ues6eAo horuolua hacruuopr,l arrAo erytnup. Oxep
peaxcraja OH- HoHJIapbI HPO42- r,uro pearcujaja Aaxan orraH roJroBH
luurHpaKHHAa anapburbrpca, oH,qa heuqusus opra Ay3Jrapbr Aa aJrMar oJrap
uoc. Bar(POo)r;

HPO2-4 +OH- <:- PO3-4 +H2O

Eynyn HoruqocuHAo r*lahnynAa POa3- uoruapbrHbrH rarbutbrFbr qoxalbrp
na HPO.2- HoHJraprrHbrH rarbrJrbrFbr Hco arraFbr Ayr[Ayjyngou 6upun.ru uen-
6eae SocQar 6uprourManopr4HHH Ba3(POo), hernonua hacurrrepunuu nlj-
MOTI,I AJII,O CAHJII{P.

,(ejranaunepraH hauucu 6up aaha Kocp[ qeK,qypMa npr,rHcr{nlrHus ehe-
rr,lrajjerr.ruu ($29) usah eAHp: oKop pearcujaaa hauuure 6up ueve rvryxrenuQ
sar,rS haru olan 6nplelxMa ilnblHbrpca, oHAa harronua hacull,r Sarruxu
oJrapar oMaJra KaJrHp. Ey, A[3* HoHyHa :anS rypuryJraphlH Ayulapbr se Ba2*
HoHyHa KrCrrO, ueh-nyny ulo ro"cup erAHKAo Ao 6aru BepHp.

6. Aluaapuu anyMHHHyM hugpoxcugu HJra irJr-rhrpMhr3br paHKJrrE,
"aJryMHHlryM flaKbr" ar,JraHaH ar herl orau 6uplarrrMo BepHp.

ooH
OH

Arusapunun Qopnryry:

Ehruuan Kr.r, aJrbrHMbIru 6upnaurMaHuH repru6u a[JaFrlraKbr Sopuyna
yjryu xonnp:

HO-AI-OH

d

/\o
lt OH

Onnorlap 6ere racersyp eArf,[HpAra ru, 6ypaAa ,qajzurau rapru6e MaJIHK

agcop6cnou 6upreurue aMorro KoJrr,Ip. Eelo 6uplaurtranapuu bMoJIo

KonMacra ur,a 6ut Mg'* yryn pearcujarapu ejpauopxaH pacr *61v1,1rrrflHK.

Aru:rapuH rtrta 6ero poHKJrr.{ 6ojanu 6aurra KarI,IoHJIap ga nepup. Eyua
Kepo Aa oHnapbl Al-aan ajupuar rIa3bIMAbIp. PeaxcujauuH AaMr'IbI Mero,qy

rale jepune jerupauxaa, Il[Fe(CN)o] rer6nr eTALIKAo peaxcujaja MaHeTIHnHK

repoAoH KarHoHJrap :enQ herul oraH hexcacuauoQepparnap (II) oMoJIo
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KOTHPI4P BA AAMqI,IHhIfl MOPKA3HHAI) ]]ZUIMbIIII OJIYPJIAP. A.I3* UOHY
Kr[Fe(CN)o] una qoKyHry nepveTlujuuAoH .rroKoHu" orpaErlra an66yggja
eAopaK o, NItoH fi[rrHpaKbr l,Ina uurr]3apuHurr ro"cupraHuaH re"jnu !arr"
6utup:

Peaxcujanrm jepraHo jelupuruacr,r rexHaKacnr 6erequp. cy:xeu KaFbr3br
3orraFbr y3apHHo 6up gau.ru Ko[Fe(cN)o] rr,reh.ryny rojyryp. iaruJlorerrru
MApKO3rlHs 6zp Aau,,ru a]Huwl3 oJryHaH r'.rohnyr jepnel]rfr.rpr,rflap. syuyu yuyH
ranu:rjapuH yqy KaFbr3a roxyHynyp, 6y .[a.ranranjup ryrrrirnrn "u;"rpr'rru6prp ra,qep aHzurH3 onyHaH r',ratury:ry cax:rajrrp ee iaranjaprr 6ene u".injj"ra"
6up ueua caHuje cax.rrajrrplap. Oxop rvrohllnga 4lr. -au, 6arura pearcujaja
MaHesrrjrrrK TepaAoH Ka'rHOHnap (uaca.ueu, F.,*) oJrapca, oHAa JraKarrHH
MopKo3r{HAo eeuS henn onan hexcacuarroQeppar,rap (II) rreKyHrycy zutbrrrbrp.
Aacop6,{a onyHMyrrr Ai3' uouapsrHu jyl.rai.yqyH, haunH y"y*u qeKyHry
y3apr4Ho 6up .uauuri cyjyu enaro e.qnrrMocr.r eajlzuruaup

Jloranu aulroHjar 6yxaplaprr ialo u,,rajrrpJrop, 6ylryu yqyH Ka.br3br
aMMOHLTyM hUApOrcu4uH rarbr rr,,errnyry onaH my,,oHr,rH a.3brHa ryrypJrap.

Jlerenun erpasunrr Fropprc,r{,ro utv3apvH uahryrry orr* *an r.lup ,rro
AoJraHrbrpr,rp re jeungeu avuoujar< 6yxapnilprr nne uuuejraprep. Ey =*run ,yp-
r'lyhr.rrla arrH3apHHo xac onaH capbl paHr{Irrd 6ojaurraa *r*-urA"rp.

Al3* onqyrya 6euosrueju eo_naa uehpaju herre -u,*r,riiluro,p. Ey cporr
foJroBH uyhurqa ut],1.3apL4HLtH p6yl er4aju porrKH rarrKlrJr .arp. ^e*up 

6onAl3*-yu oMorro xoruprr,rja vohpajrr poHKr.r r'ryruahugo ,.rupruiu 6rp'.urup
r{orrrHJrHK repoAHp, KaFr,r3br ehrnjarna aJroByH ycryHAo hyraypaun ryrMarrra
rypyA{pnap. Ey sanau anauonjax y{/IyFyHAaH, a,rir:apuuun^6eu'enuoj, pu*r^,
CAPbIJA qEBPHIOPOK' ZUIYMHHHYM JIAK'IHI,IH UITAhNgACUUE MAHE ONMYP.
Pearcuja 6aura Karr4oHrrap HrxrupaKbr ulo Ai:,' r4oHyHyH KBcpH re"juHrz
yryn ror6nr eAHJrup.

Ey peaxcujaNrr haila.{uHaH Tne cupKa rypuycy uyhnruxga cbrHar
ruyrrjocHHAo Ao anapMa-r onap. rlahpajrr r{eKyHryHyH roarynjacnjacbrHblH
j axur_u KerMoca yryu rrloh-rry:ly rlr:Uuprraar na3brMgbrp.

7. A.rryruunon_-aypHuyxap6oH rlptuycyHyH aMMoHHyM Ay3y
C22H_,Oe(NH4), Al(OHr) uno rbrpMbr3br po""", 

-6rpr"u,r" 
aMorro KorHpHpru, 6yua Aa 6e"rre rypynyul Bepr,rprop:

=C=
-DH

OH

o
AI

PeaxcujaHu jepr.rue jerup^uer l ryrr 6up roAap cupKa ryprycy orraH
,rnyMHHr'rw ay:y r'aeh-rryly[yu 2 AaMr{brcr}rHr,rn yrepun e, l-2 rar"r.-rH 0,0170-x,t

-:rJrWx_H_oH 
uehryry orraBo eAaJrHp Bo cy halravirnga rbr3Abrpbu'p. CoHpa

NH4OH uehnyry roKapoK (nj xenouo ruuu) z-3 gauust Nrrjrco, ruah,ryry
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arraBa eAlIJrI{p. fstpurtart flau6ursapu arYMpIHl{yM naKbIHbIH aMana KoJIMacLt

Alu* orgy.yny cv6yr eAHP. Peaxcnja qox hoccacAblp' Heeapo arMar

noro,n gorp xa, Al'. I{oHyHAaH 6arura zIJIYMnHoH IIno rbIpMbI3bI paHXnH naK

Fe3*, Cr31 go Ca2n r4oHnapbl Aa oMoJIo Kilrl'{pqp. A;ryrra_tauuypt naKbIHAaH

$epr:rra oJlapar,. xpoMyH aMollo xarnpruju lax NHaOH-uu' KurncuylvtyH

oMona KaTHpAI,IJI'L,.*' r"" (NH.)rCO.-uu'to"ckpHuAaH [apt{araurtp' Fe3'

r{oHy otsBOJr.,raAoH raMaMuna ajprurrrranillfSlp (rOnanuHHH apTI'IFLlHrtH TO'CH-

prnlr", 6yirgaH coHpa -uinn,ru,ur AIO; HoHyH'[aH u6apar r'retrnyl

CHjCOOH lula rypuynnrrrrrtprrnrtp.).
& Jloprur uejrparr na ja crpra rypuycy !ila DplIryraxublpbulMbllr arryM4HI4)M

rryurapbr "it rl"tyn, 
"rrro""lr,rtlrtlu lft; firyopecceucraja Bep,p' Pearcujaurt

leprHa jerrapraix yvyu 1-2 AaMqIr,I tryn'au'y* lurehlyly y:apuHo 6up ueua

,*"u, |U,COOH-"u t"r-u jaxrrn cy onaBo eAl,r6, I AaN{r{EI MopHH lvlatulyly

rura ra"cup e\Vtvp. Pearcraja qox heccacgup. JIaruH eneKTfJHK uIllbIrbIHAa

Snyopeccen cvtja nuc ceqH[HP'
n 8-oxcuxunoJrrrH acerar 6y{rep uaturyny HLxrI{paKI'lno aTIYMHHHyM

Ay3Jrapbr pH=5-Ao (uarne:ltyvgaH Qopuu'oriapar) jaurrtltrlu-capbl Kpncran-

nr4K, rvruHeparr rypmyJrapAa honn o,rau any*rraHnyM oKcl{xnuo-ujar qoKYHTY-

.ytty ,"prp. gexynryHyH raprrE6u auraFblgaKbl Qoprtayna yjryu xelup:

o - Al3Y3

It
l\l\i na ja AI(CeH.No)r
l.l-lr\7\:2

10. fypy YcyJrJra pearcuja. fuiynannltyt*'tyrr 6opx 6uploruualopl4 oHJrapbl

rrox Aypynaurlurporrln rur ColXOr), rnroluryny rgo-ufl{]jrz6 xe:aprAI'IKAaH

"orrpu-'tlnap 
nirl1"r" allrrar{aH ro6ernr anyur.rHa'r Co(AlOr), iuIblHAbIrl,IHAaH

L.{aBH poHKo 6ojaHup:

Alr(SO4)3 +Co(l'IO3)2 + Co(AlOr)r+3SOt+2}rlort+Ort

Pearcujauu jepuna jerrlpvax YrrYH arYMI4I{HyMyH 6up ralap rypy [y3y

HLIXpoM TeJIHHHH ryfiarrlblFbl HqapHcHHa ;ep'u*a*up-"np l-2 '[aMrflbl xo6alr

uyry rrrah-rryl r.rJro Hcnalbulbrp BO ra3 JraMnacbl aJrIoByHAa I((l3OpAHnI'Ip.

$ 57. Xpom r{oHJrapr,IHbln pearcuja'napu

Xpor'r IIKH cblpa ca6ur AFrIap oMorlo KDrHpLp: xpoM (:III) t"..p:ly ryl)
Ay3Jrapbr. XprrM orcnaH .qy3JrapbrHriu uah,rylnPblHAaKbl xpoM \tr{YKJIY Lr-

KaTITOHy UAKJII{HAOAI{p.

307



Myxronn$ oKcrrAJrorrrAr,rpuqrriJrap,H ro"cprp, Hno xpoM (III) crrv xeve_paK, xpoMar T)lpuycyuy.H CrO42- (xpouaruo.ry; ," .;u Ori*poMar rypuycyHyHCrro;.l (6uxpouar uouy) unrorrupuiHbr oMorro Korupr.rp.
Xporr'r (III) gFraphrHbrH 

. 
ueh-rymrap, jarurur ;"'j" 6aHe,uej, poHKoM.JrprK,qHp' xpoMarJrapbnr uotrrryrnapu -caprr, 

or*porurrupuu ueh-nyrulaprrHcO HapbIHr'IEI pOHKAAAr,rp.

Ct'* uoruapbrHbrH peaxcujalapu
1' Jejr'rru roJroBrr NaoH na KoH--ct'* uouy ure 6osyurya-6euenurejura ja 6o:yrrrryn-jarrrbrrr poHxrrr.r Cr(oH), ,""r;ril;;i"rr"orp *r, 6y tuauQorep xacceja Manr.rKAHp. pearcuja ,ur-r*"p, il; ,orynyn yjFyHpeaxcvj a roHju4KJropr pr.rre ejunlnp.
Cr(OH)r-Ho *l?:T_"1;" ,"'brp. erAr.rK.qo zurhrHMbrrrr NaCrO, ne KCrO,xpoMr,rrJropu rapnar j alpur poHxa 6oj auu utrnap.
AryuunauapAaH $opnrra orupu., o^Hnap rajuar^ur4a cr(oFr)3 .MaJraKor,pMacr{ Hrro AsHMo3 napva-rran,prap (nrapo"rcji -^'*

NaCrO2 +2H2O + Cr(OH),j: NaOH
2. AuuoHryrrr hIIpgK_cH,s l\rr4oH ne reue rypruyrrap,qarr oMorro KorroHAy3nap [Na2cor, (NHo)rs] ct'* uouyny c(oH), ?"'^ir*" qoKAypyp.cr(oH)'-uH raM qeKM.cr'r rryH pH=6 0ngyrAa aJrAo ervrwrp, o herrrquHauaMMoHHyrv{ 6y$ep raphrrurrFbr ie,,capuHle, iNftoOU _ NH;Ci) japaaruan pH8-10^(AP. -pearcujacu r.ua ruyrajucl erruerra) ,-iurru 6;16. 

^

3' Harpnyu acerar .crr.iooNa (*r:gup4urga) KoMrrreKc Karr{oHoMona xerupsuj,Hreu (Al3* ro Fe2*_qeu eeprrrn;16;; i;]I ;;;r;';'#AYPMYP.

4' Harprryrrr hruapooocOar NarHpon*ct'* uoHy ure jauuurbur rreKyH-rycyHy Bepup. pearcuja haM.rHHrrH Alj* ,orysu ;;ri; KHMH r(eAgp.9eryHry MrrHepiu rypuynapAa Ba roJroBuJraple herlrt onyp.5' Xpou (rrl)-yx Bo xpoM (rv)- ja KrrMr{ oKc,.qrroruMocrrHrr uyxranueoKclrrJrou.qHpuqrHrop,H Te"crzpa r4Jro anapMar onap, MOCOJTOH, Hror,Na2Or,Cl2 na Brr,KNdnO4, (NH;rSrq-;" c. ferenu_ lryhurue COor. HoHyoMorr Korr,p. Typur pryhr.rrAe o*"rArrlu,ra r{co crrol,;;;upbrHbrH oMarraKoJrMocr{Ho xerupn6 qbrxapbrp. .[ejunennepa Ho3apo a-n'6, ajprurrrrgaoKcuAnorrMeuaH hep uxu hanrrrr, *resapa.u KerrupaK.1) Or cvtl, laruMoHr.r roroBtr r,ryha14e hep urejaouoBBoJI huApoxeH nepoKcr.rA Ba ja HarpHyM [epoKcrrAr{H ro,,cupu uJroa[apblpJlap. hagporen nepoKcr,rA r,rJro oKcrrAjroruMoHg Ha3apAoH KeqHpoK.
L:::l=tl5A" ^p:y, jJI_i) xpoMrrrlp uoKrrr4Hro orr)1p, Moconeu KCro2,oyHa KOpO ge pearcujaHbr a[raFbr,qaxrr r-eruux Kr,rMH KecropMoK oJrap:
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ZCrO-r+ 3H2O2 + 2Olf --+ 2CrO2-,+ 4}lz0

2-3 gau.,Irr xpot',t (IU) uysrapu uahlynyna 4-5 AaMqbI 2 u NaOH

vrehnyly, 2-3 Aau.c.l,; 3io/o -:1a hxgporceH rlepoKcug I'aahryny reKYnYp Ba

rraohnynyu jau:un paHKLt capulja KeqoHo rcur.au 6up Heqo A3rullo rbBAblpbulblp'

tvtetuyly coupaxu **py-6urup yryn caxnajblpJlap (Cr()o' -urt ra"juHu)'

fej,u onyur,ryu rovpy6ega hngpoKeH nepoKCHAH HlTlIyM rlepoKcuA uno

(6yHyH iy ,ra .up-"irur.rtt re'tuplrugox H,02 na NaOH oMalro """'!l,l-:ju" cpo#v (no jaxy.u xropny) cy *rna oBa3 erMoK orr:tp' Eporuny cyjyu

ro"cupuH,uon pearcuja a[raFbl,uaKbl TaHJIHK yepa KeAHp:

2CrO-r+3 Br,+8Of I- -+2CrO1- o'+6Ba +4H2O

2) Typur uyhurla oKcHlinalxMa KMnOa, OIH4),S2Os Ba 6a"3u 6aurra Aa-

ha rynnarnr.r oicraAneurArprorr"p ro"cHpHHAoH hojara Ke{uptdrill{p' Maca-

JreH, aMMoHITW repcyJlQarsIH (NH4)2S2O8 Cr2(SO), -a lo"cupHHII Ho3apAoH

KeqHpoK. Pearcuja atuarblAaKbl TaHJIHK Y3pa Ke.qup:

2ct'.+3s2o2-8+ ?Hro --> Cr,Oz-r+ 6502-4 + 14H-

Peaxcujaurl aflapMar la{YH cblHar IuYtuacllHo 5-6 AaMqbI (NH4)2S2os

uoh,.ryny, yi"pr*r" 1 uaMolri 2u HrSoo ryplxy'cy Ba KYN{Yu -Ay:y 
I'lohnyltapl-t

aJraBo e1axtup, irJrbrHMbILu rapbllxblra 2-3 AaM.ilt Crr(SOo)3 r'lah'nyly ae 1a

Cr(NO.)3 (CrCl3jox!) rery6, rbliAblpblrrblp. Ey :ar"lan panr< llejuruMacl'I aMono

Kanup. A,'IuIHIr{nru r'aah-nyn coHpaK[I raupy6enop YqYH caxra Hburblp'

K-ryrn n"prunrunut Aa ir'* ,ony*ri nepcyr6a,aa onA)try KI'IMI'I ro"crlp

KocrapI4p:

2Cf* + 2Mno-o+ 5Hro -+2Mno(o$rJ + CtzOz-t+ 6H*

Pearcuja rbI3AbIpMauIa roHyp paHKrIH MaHraHar rypluyoyHyiq MnO(OH)z

oMono KoJIMOCH I4nO KeAlIp.
6. fypy YcyJIna peaxcxja (ruyxuyr-rrapbrH aJrblHMacu)' JyxapnAa Kocra-

pnnaH yty-iptn orp, ,4r,6 cr(ou), 
"6*yrry"yny 

am't6, ouy ceHrpuQyra

iarpr"p. 
- 
Cerrrpusyrar ryJrJIaHbIJIbIp, qeKYHrY l.co ,,t{rier tsacurocll HJro

cy3Koq KarbI3bI y..irn" *irrprrrp.^fllatuu ,"rr, (se ja HI'IxpoM r:eluuuu)

ryJIarqbIFbIHbI rbrpMbl3bl oJIaHa raAop re:epAn6, KpHccraJInI4K Ha'rpHyM rer-

pa6opara (6oparc) NarBoOr'lOH2O re ja (4aha jaxruu) Hal'pHyM hrlapoQoc-

sara NaNH4HPO4.4H2O roxyHAypy.lyp. Januurrtlbrrll KpHccrzulnapH ra3 JIaM-

nacbt arroByryIa, KyTJTaHHH tuuurMocu ryprapaHa KI'IMI4 Ke3oplAnpirap' T"1'
aJroBAaH uilxapm6, arIbIHMbIIu txYua eapu (uyuvYr) rYrtrana coJyrypnap:

Coupa nco ci(otl)3 'rerynrycYHY Karbl3 Y3oprIIIraH KerYpYio Bo JeHHAoH
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Ke3opAHpJrop. A,-rbrHMbrrrr KyrJro cojygyrAan coHpa :yrrapyay-jaurbur poHK,4o
oJrapca xpoMyH orrMacbrHbr.cy6yr eaup. Ey Aa xpoM socQairin crpoo re ja
xpou uera6oparbrH Cr(BO2)3 aMoJro r(oJrMocr,rHAoH acbrJrbulbrp:

3NaNHoFIpOo + 2Cr(OH), -+ 2CrpOo + NazpOq + 3NH3t + 6HrOt
3NarBoO, + 2Cr(OH)3+ 2Cr(BOr)r+ 6NaBO2 + 3H2Ot

CrOn2- ne CrrOrz 1aorurapbrHbru pearcujaJrapbr

i. Ar hanr onan ry3JrapbrH oMoJra KoJrMocrr. crooz- raouy pb2* ,Ag* ao
Ba2* r,rno seuQ hemr oJraH Ay3Jrap aMoJro Kerapr,rp ru, 6ynAau Aa oHyH ra,JzH
orryHMacbrHra Bo ajprrnuacuuqa ucrnsana erMoK oJrap. peircujzr,rap
arrlaFbr,qaKbr ToHJrHKrrOp y3po KeAr,Ip:

Croo'- * Ba2* BaCrOn J
capbr poHKJIo

BaCrOo J
capbr poHK,qo

Ag2CrOo J
KOplIrr+IH-rbIpMbI3br pOHXAO

CrOo'- + Pb2*

Cfio'- + 2Ag*

--)

-)

-)

PearcnjaHsr
Jra3brMAbrp.

aceTar 6yQepz rapbrrubrrbr HrrrrlrpaKbrHAa arapMar

2. Bensrrurn ClrHr(NHr), cr.rpre TyHtuycy nrrrrr,rpaKr4rro xpoM (Vi) raony
Bacr'rracHJro oKcrrAJro[ropoK, MaBr{ paHKnH 60jaurr,Ibrur 

"^err"y, ururu
:Trp-1f 2l;y" 6y re'jrau pearcujaciruu HrO, (ra ja NarOr) ro,,capuuqonLr -yH Ur{J+" -a K:,1.M]'1^ oKcr{Alrorrr/lHpArrKloH coHpa AaMq6r MeroAy Hnoa[apblpnap. Hro, ure pearcaja saraHui .rJrbrHMbrru naehryn 6up Aau,u, cy:-
KOqr KaFbr3br 3.JraFbr y3.pr,Ho rojynyp ue 6yna 6en:rarunl,*r acerar ureh-rrynyHro ro"c,p eA,rrr{p. Jlexe naasun".rp. 

_peaxcuja O:it ;; xpoMy re,,juuerMoK HMKaHbr Bepup. Aypynaurua copho4gu 1:200 000_arap. ti"."pa"n
::Irp*ir"us peaxcnja,uau 6arura *arraorraprru hauucnsbrH HrxrrdpaKbr r.rrraUt" -HyH Kocpta re'JuHrz yryu ucrxSaAo erMaK oJrap.

.Ey-,F r{yH peaKcr'rjauu caar rrryruocr,rue (no ja [yraHbrH rauaruuga),
opaja 3-5 AaMqbr a*uil43 onyHaH r,.rah-nyn jepnoruqHir,ro,'yoprn. 6np raAap6apr HarpHyM nepoKcr.r, NarO, urur-u eA,nfip Ba rapbrruhrr jaxrusr
rapbrruAbrpbuup. Ey 3aMar{ C_r3* uony CrOo2- _a KraMr/L oa"rlr"arp.

Pearcuja rapbrrubrrbrHw Z-3,yau"tbr cy Hno AypyJrarrrAbrpu6, yuy nanu,.ljap
IrroKnr4HAa AaprbrnMbrru uyrxo 60py racrar_ecH r,rJro xanunjap ry"rei, ,"""rp,
HarHqIocHHAa 6up roAap rreKyHry HJro 6upnrErge rrlaje xerypylyp. Coupaxanrljapun yqy aJro cy3Koq KaFbr3brHa roxyHMarJra, o Baxra Kr,rMH
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caxJraHbrnbrp KH, MapKo3Ao oJraH qeKyHTYHYH aTpaQslHAa 6ap ueva M[;r|jrllt1l-

MeTp SHHHAO cy 3OHacbI OMOiIa KOJIgI,IH. Ey :olarga CrO4" HotUIapbI' qsKYH-

ry1i uca nyxienuQ hagpoxcrag 6upneurualopl{, o qYNoIaAaH Cr(OH)3 ne

*,,orl?#I 
ilJflrro" zrrrbrHMbrrr jaur rexenr4H arpaebrHbr rqap,cr.rHAo 6eH-

3r{ArrH olau'xauunjap uno AonaHAblphlpnap. Oxap aHzuIH3 oIryHaH uehlylga
xporvr Bapca, TIoKoHI,IH erpaQlruaa MasI'I hanra oMarlo KaJIHp'
' Pearcrajarrbr alapapKoH Ke3neMoK Jra3brMAblp KI{, 6eu:uAl1lt vehlyly

rroKoHHH MOpKa3uHO honuacun, 6enO KLI, OKC halga qsKYHTYAo OJIaH

Co(OII), no MnO(OH)r, 6eH:nAuHH oKcHILrorIrAHpoH Mallr\onopl{Ir heca6nma

CrOo'- 
'r111trpu* 

erMoAHKAa 6elo, MaBHnouMo alIbIHa 6ralep' [euo:ru,
peaxcuja joLtiott,o utapaumda uuandupw+atdup xu, naou hatee hna LtoKyHmy

apacamda 6ojaxuauotut soHa oncyH.' 3. Ilepipomat rypuycylryH IIrCrOu oMorro KoJIMocH' I{rO, u'rla

rypuynatrrAbrpr,IJlMblll xpoMar MahJlynyHa ne ja 6nxpoMara To"CUp erAHKAa

repxpoMar ryprJrycy H2CrOu iurbrHAbrrbrHAaH, Mahryr HHTeHCI,IB Kej poHKo

6ojanup:

Cr rO r2- +H2O2+2H* -<:=:) ZHLCTO 6 +3 H2O

Cyly raehrynAa nepxpoMar rypuycy onAyrAa rejpu-qanarvrmr'uup' 0, Ct'*
HoHyHyH aMaJIo KarrMacu Hrto [apqanaHblp Bo MaBI4 poHK rea jaursma Kerlup.

Jlariri Mohryra aML'In crupru C'H,,OH ne ja guerur eQupra (C2H5)2O orlaBa

eIIHJIco, oula uah-nyny qanxiua,u,blrAa rlepxpoMar rypllycy 6y halneAl4rdgrop

ro6orocuua KeqopaK oHyH AaBaMJIbUIbIFbIHbI KYq"qY ap-rblpblp'

Ja:suruum pearcujaHlr oBBonAo ejpauunrr,luur Ct'* -nyu CrrOrz- -I{a KHMI,I

oKcI4IuIolIMe peaxcr4janapblHblH hap hancsl 6npu uno ror*l6unacuja ercoK'

III rpyilyH AHKop KarHoHJIapbIultH haullcblHblH t{IIIrl'IpaKbI I'Ilo xpoMyH

Kocp; ra"jfiHra yriH racru6aad erMoK o.nap. hauncblHAaH e'ru6apnucbl ryplu

uyhHrge KMnOn peaxcuj acuHgaH HcrraSaAo erMaK'qI'Ip'

Eup Heqo AaMqIbI aHarIH3 onyHaH Mohn)'r) HrTpar rypruycy HJIo

ryplxyru-aHprt6, Y3opI'IHO aprblrnaMacbl I'IJIo KMnOa OJTaBO eAOpAK 6Hp

Her{a Aoraro cy hamarrarr*rga rbr3.[brpblpn.rp. Conpa vah-rylyn poHKI4Hl{

rrayuahuga eAl,Ipnop. O, napnar-Mopyry paHK'Ao onMaJIbIAbIp' Eela paux

,..rypyr*y* KMnOo-un MHrAapHHbrH Ma?rtyJr,u,a oJIaH pe,[yKcl,IjaeAur{sropgH

har'liicirunn, o qIYM[oAan C1-, oKcl'lA,[aIIrMacI'IHe xuQajer ergrajuHu cy6yr

eqrp. Orop Mopyry poHK arlblHMa3ca, on,qa 6up regep KMnOo alane egu6'

j eHugau rbr3[,brpMar Jra3brM,qbtp. Mopy.y paHKIaH aIIbIHMacbI oJIAO eAUJIAITKIoH

Lonpu, tvtnO(dp, qoKyHrycy cenrpnsyra e\vnvp Ba ryrlrlaHbulup. Ceu-

rpusyrar jaxu$r cojyAyryp (erc hal4a nepxpoMar. UPutycy re3 napqaraHa

Oirep), onyn yruprna-g-iO AaMlrbr aMurr cnrrprn (re ja AHerHn eSupu) ne

6up ueue AaMqbr HrO, alane eAHJrr{p. Ey raluau [epMaHraHarblH aprblphl

Mn'* ruuu peAyKcuja oJIyHyp, JIaKI'IH Ct2Orz'HoHy Hca nepxpoMar ryplllycyHy
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oMono Ko'rupap KH, lraJrxiuraH,ur,rrAa o aMHJr cilLrprr4 TO6ArocLlHO KerropaK,oHy MaBr,r poHr(o 6ojajrrp, 6y qa aualr,r3 onyHaH ,^"hrryrraa xpoMyH oJrAyryHyracAllr eAHp.
Peaxcujantr jeprana jerrapepxoH^ jrryIa caxraMar Jra3brM,[brD Krr- nen_

MaHraHar rare 6upuu.dr.r uen60.qe Fe2* uouy oKcr,AJroru,p ," ffiI"r;;i;coHpa, heuuu fipocec ryprapilbrrAa, Ct'* oKc,ArrarrrMacr-6auurajurp. A"rilr,
.oKop KMnOo a3 KerypyJrMyr, oJrapca, yehyl^u *por-rouy olca 6ele[epxpoMar rypuycy alrr'uaja Aa 

-6ulep. 
Mehnyly h"aau, aprbrr ryBBorn,TypruyJrau,brpMar oJrMa3, qyHKr,r 6y :auau repMaHraHar UnblOU), o."r_KeHLTH ajpnrnuacrt uno [apqaraHrrp.

4. Cr Iv -yn CrIII-a *rrrn p"ryicujacrr rypur uyhurge uyxronae peAyK_cujae4u.,rulopuH, Mocoleu, NarSOr, HrS: "rr, "nrpm CrUrOU, o"il;jD
Ay3napbr Bo c' M,'U{OJTOpHH ro"crapn une jepnna jerupane 6unep.-pear"rJ;;;
anapMa. yryu HrSO4 lrno rypuyrrarxAbrpbu**rru KrCrrO, uehiyly y.#;;;6np ueve AaMirbr NarSO, rraehny.ly oJraBo e.qunup:

CrrOrz- +3SO2 3+8H* -> 2Cfn +3SO2-+ +4H2O

KrCrrOr-uu raru cyrear rypuycy rrJro rapbrrrrrrrrr (,,xpol,r raprnurru,,)oKc,AnouMo xaccocr4Ha MaJrrrKAr{p Bo inrujenu 
- 

,u6opu"op ujanapmurYUraHHH cerhuuAen jarlr ronap eiruex MorcoArarro ra6lapgn jyjyluacu
fryH KeHHrx rer6rar e1prnn4p.

$ 59. Ti rt nounapuHbrH* pearcnjaaaprr.

Ti'u ryanap"rHuu uah^nyrJra-plr poHKCH3AHp.
1. Anruonrym cyneu4 Ti. ubuy r.rrra oproruraHar rypuycyayH H4TiO4ar qeKYHTcYHY aMoJro KorHpr,rp:

Tirv+ 4gz- + 4H2o _+ HoTiorJ + 4HS
9exynry_ ryprryAa homr onyp. y:yH Lry4ger rajnarAurAa o, Merarr,rraHar

rypuycyHa H2Tio4 Keq,p' AypyJrarrrr,brpr-rrr- rypuynapAa saue hom onyp:

II4TiO4J+H2TiO3J+H2O

2. Jejuuu roJroBuJrop Bo aMMoHltyrrr hulpoxcu.q op,rorr,rraHar rypuycyHy
H4TiOo euane Korr,tpup.

3. Turan (IV) ryrmpbrHbrH hurponnru. HoTiOo her-r Typruy, hau laocacu xacceja, je"uu TyprrryJr apAa henr oJrMar ra6wujjarHHA MaJrr.rKIHp
* 

Ouu"r1" Aeju4ar.rjr.r rurrau uohly.rurapAa Tirv lrounapbr MeBr{yA Aejurl1up; Tirv uyhrnqouacbrJr-br oJlapar uyxreaa{ KOMrDreKc }roHJrap oMaJro Karr.rpup. itu*r, 
"rr*"nu}rpMaK rryHor,r3 oyHAaH JrraHH3 rxraH uolryrryn ulopru uurapacuHJlaH ircruealo 

"o"*fr*.
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Jlaruu 6y vra/r,r(auuH acacJrbrr xaccocr.r vox :ell$ r.lQaae oJryHMyrrrAyp. Eyna
Kepa ,ua rarar (IV) ayuraRbr lyBBarJrr{ TypuylapAau ru$ajer Aopor'raAo
hugponra: eAHp Ba ryptu peaKcnjaja raa-rrurgr.rp:

ri(so4)2+2Hro € Ti(oH)' (HSo4)'

3ou$ ryprrryrrapAaH aMoJro KorroH AFJrap Hco cyny urah-rryJua raM
MeBr,ryA oJrMar ra6unujjorr.rHo MiurHK Aejlugup. Oxap rapxn6uHge Ti Iv

KarHoHnapbr onaH r,aohnyla rauQ rypuryHyu hap haHcrr 6up lyay zno ra"cup
ercaK, oHAa aF rroKyHry TiOr.nHrO oMoJro Konr,rp. Jyxaprrga xeoropunguju
KlrMI,t, aMMoHr,Iyr\,1 cyn+uq 4e ejnra ,,lyp ro"Clap equp.

4. Tilv 1u Ti3* -o Kr{MH pe,ryxcujacnr. TuraH (IV) ayurapu uehlyayuy
l-2 qar'luu rarrr HCI ura rypruyJrarrrjlbrpapar ne 6up [apqa cr,rHr MerirJrbrHbrH
rbrpbrHrbrcbrHbr o.naBa egu6, xealajupnep, 6y :auaH auarbrAaKbr pearcuja
KeAup:

2Tirv+ Zn -+ 2Ti3.J +Znz*

Pearcnja Ti'* y.ryn xac oJraH :euQ-6oneruraju panr<HH oMaJro r(aJrMocr4
uno uyurajar oJryHyp. Ey rarnlau jalunr rnleh.nynyH y3yH MyAAor cHHK Hrro
rapurbrJrbrlnrr re"cnpr,t{AoH coHpa Be rHTaH Ay3JrapbrHbrH rarhrJrbrFbr xuQajer
raAop oJr.qyrAa hlrcc onyHyp.

5. lrulpoxeH nepoKcng HrO, rypur rtlyhrarge HapbrHqbt-capbr poHK
Bepap xu, 6y .{a rr,rraHbrH flepoKcrEg 6npneruuecuHlrH aMoJra xongHjuua
KecTopr.rp:

Ti(SO4)2 +H zOz ) [TiOr(SO4),12- + 2H*
ea ja

Ti(oH)r2.+ H2O2+(x-2) HrO -+ [TiO2(H2O)_]2*

Ey Tirv-uun oH xapaKrep pearcrajanapbrHAaH 6uputup.
6. Xpomorpor rypuycy. Cy:xe.a KaFbr3brrula na ja lauuu lenhocunge

hop 6upnngen 6up AaMllbr oJrMar ruoprr,rJro aH,rnu3 oJryHaH uoh-rryn
xpoMorpofi Typuycy r,rfla rapbrrrrAbrpburbrp. Ey :auaH xapaKTep r6rpMbr3br-
roHyp paHK irJr;rHbrp.

Xpouorpon rypuycyHyH Qopr,lyry:

HO-

HO
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so3H

. Fe3* HoHy peaxeHr I{Jro jarurur poHK BepAnjHH.qaH oHy r,rporuqoAoH Fe2* _jo ruun SnCl, ro"cnplr r.rJro peAyrclrja erMaK Jra3brMAbrp,
cy:xe.r KaFLr3ErHa 6up .uanau' Sncrr, coHpa ,"" ur-r, oJryHarr uehnyajeplarrr,4upulllp. Ycryuleu jeua 6up .uau.lrr SnCl, oJraBo erAHKnoH coHDanaKa xpoMorpon ryprxycyHyH nreh:ryry ,rJro rzcJraAbrrup. Tirv ,,ornouriouroHyp JroKa ne ja honro arrbrHbrp. peixcuja 2 urr *r!nu, ra,jnu erMoK. HMKaHbr Bepr4p.
A-uuuapuue *9po peaxcujauuH hoccaclu.rr oHy uejrpa-rr rrryhurre

MocorroH, CHTCOOH + CH3COO_Na 6ySep .uprr."r.o^rrn ,rrrrrpuKbr r4rroanapAbrrAa, xejlu aprup
Xpouorpou rypurycy voh_rryny rejpn_Aanar.{nbr orrAyryHAaH, HponuqoAaHOHYH r'AOhIYrrY HJIA I4CJI AT,IJIMBIIII BO IYPYAYJIMYIX",ffiUoI KAFbI3bIHAAHucruQaae erMaK jaxu*rgrrp. Eela xarrr3 Boporr,rHr,rH y3apr.rHa 6up AauvuaH'arrprz orryHaH ""11f Tj{Iyp Tirv nony orrnyrAa xaparrep ErpMbr36r_roHyp

paHKJrr'r JraKo aJrbrHrrp. .e'-_noHy xpoM+orpou rypurycy ,ri iu,,"r, 60jaui,riBepr,rp. Eyua repe qo rr.retr-uynaa 
-Fe3- 

oruyrAa, xpoMorpon rypuycyHyHuahnyny une hongypyr]vlyu xaFr,r3 y3opuHo F'.i. - F",i'*rrr"p"ry*"nja eruaxy.ryn, 6rap raMrrbr SnCl, uahnyry eraiu erMoKJro re.,rpy6euu roKpap erMoK
Jra3brMAbrp, III rpynyu Ar.rKop KarHoHnapbr peaxcujaja ,ur. orryp.

$ 59. .[onrup HoH.rapbrHbrH peaKcrrjanapu

[arr'rup HKH cbrpa ,.,,rrap oMorro Korr.lpup: .qoMr.rp (II) ue (III) ay:napu.
flor'rr'rp (III) ay:rapbrHbrH uehryrrapn niv*v r",' 

"urrIr*ui"rru Mar,Krr.rp.
Pl :::yo"* pearcrajarrap",- runirrr"' 4"p.r"rari;,r*;: 6ae 6yu.naorraJpbulblrla Ho3opAoH reuupo.,lej ar.

* 
C1=*on KilFbr3brHbr l}Vo-tru xponorpo[ Typmycy rrrehryny uno hongypypaap, orar

llYl".plTypvrlla rypyay6, aF3hr qruriuraHMbrur rbrxaq lr.rro 6ainir onau ra6rru ,ir"pr.rnocaxnaJLrpJIap.

ouyn ruraH r4Jro aMono xerup4llju 6uprreurueHun ehruual oJryHaH
repxu6u:

oTi/"
\
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f,'e3* uonnapblHbrH peaxcuja.napm

fier'rup (III) ry:napbl capbl ne ja rupr"ru3bl-roHyp poHro MarHKJlr'Ip'

1. Jejruu rora;unop^ NaOH Ba KOH Bo aMnoHrrryM hutpoxcna

NH4OII Fet* uouy IIrIa mlpMbl3sl-roHyp Fle(OFI)r- qeKYIurYcYHY BepI'Ip'

AI(OH)3 na Cr(OH)r-uen Qoprnu orlapar' raMup, hugpor'uqu rpaKrI'IKL

orupu.'u"4orepnl{K xaccacuHa MzLTIHK ue-irarurup na 6yua Kepo Aa roJraBHHI'{H

op"ir.urngu ten, or"yp (oxnaua-ru). Fe(OH)3-I'III raM qoK'Mocitd pH=3'5 Ao

,rrl" 
"Arnaujuu,qan, 

L, ,{r(orD, no Cr(ol{)',-o oxrra?, aMMoHr'IyM hu'upor-

CI,IAI{H Bo oHyH aMMoHI{yttI /lFnapbl H.rIa l?2bl}xblr.-I -3''cHpHHAoH ,u'lj qeKlp'

2. Harprryru u."rri cil,cboxu 
"ujvsvtry l"l] -y:lt ll-u t'vAu l:T

onalr rbrpMbr3br poHxrrrr KoMIUIeKc 6nplerulttr [Fe(CFI,,CO9).'O]' Bepnp (Ur

-a oxuap). fua.ErrpgurAa 6y 6upno.*u .,""yniyja reuup (Crr' -.u,au $opmtl
onapar). Anyrrauurayr"r holvrun lxopaHrAo aF paI{KrIH acacu []/3 r{oKYHTYCYHY

..prp. III rpynyu 6arrru Karl4oHrlapbr CHICOONa nno qoKY*lV::PYll- 
r:-3*

3. Ielenu MeraJrnapbln rap6orrarirapbr Bo aMMtlurlyu KapooHa{ re-

rroHy plJro roHyp ocacu Ay3nap veryHiycynY al\'loni) KorirpHp' 6yunap

lbl3ublpAblrra hurpoxcu.qa r{eBplil}rp.

4. Arvrruonryrrl poAaH[A NH4SCN ne KSCN [lJIo r]'IpMbI3bI-taH paHKrH

AaMHp poAaHLIA lreh-nynyuy Bepl4p.

PoAaxnA HoHyHyH rarbulblFblHrraH acbulbl orapar r'tyxraluQ rapxu6lu

KoMnJIeKcJIop oMona xolo 6ulaP:

Fer*+SCN- -+ [FeSCN]2. Fe3' +2SCN -+ [Fe(SCN')J-

Fe3-+3SCN--+ [Fe(SCN)',1 ]re3* +6SCN + [I'e(SCN)13-

PeaxegrUU apTbtFbIHbIH OJIaBA SALIJIIuOCII PAIiK.I{ IYIlBO-lnOH}l['pul]' Ey

Fe'* -nyn ur, ,yhy* Ba oH ecac hoccac pearcrrjurapbll{.[aH 6up'4,4p''p' Jlarun

o, honrlrura 
""irbupro, 

gejruAup, 6elo Kll' Fu-r' uJl() KoMrlneKc oMoJIo

KorHpoH 6up cblpa MalAoJIap' poHril4n aMono KtlJIMocIaHo MaIIe onyp'

MecanoH, F- uony Fer* ule :eu$ noHraurau KoMIIJIeKc [FeF6]1t- ol\Iona

Karr{pHp.

[u""p(III)gysyrnlohnyrryual-2lIar*,r,{ltNI]4SCNr'atlluy,ryaJIaBloer.,fl{K-
Ao rbrpMbr3br 6ojanua oMoiro KaJIALIK'{oH coHpa NHaF oo j:i Na}r ltJli) ro"cup

CAIIJICA, paHK I4THp:

Fe(SCN), +6F- + [FeFu]3-r- 3SChl-

<Doc$ar ryplxycy, oKcartar', qaxblp, nHMoH 'rypil'IyJlitpbl /ly3na pbIH'bIH Bo c'

alaBo eAHJIMooI.I Aa 6ene ro"ctrp Kecropup.
5. Kanrlyrrr hexcacNauoQeppar (II) Ko[Fc(CN)ul Fe'* l'toH1' Hna rYHA-

rutanu "6eplplH a6rtost" qeKYrlTYcYtIY oMono Ke''rHplrp:
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,4Fe3* +3lFe(CN).lo- _+ Fen tFe(CN)ulrJ
PCAXCUJAUTTN KEAHUII'HA UYhYTYU TYPIUYJIAITI/I'IP'IJIMACbI OJIBEPUIIIJIUro"cup Kecropnp. r{_o-x rysnau, ,yp*yro.ohrpMar veinaher xepyauyp: 6y3aMaH rreKyHry BA eroqo 4a peaxrlrrrrr, qo* aprbrFbrHBr onaBo erguxga heruroryp. laraurrop 6eprnn a6rrcusrr f e(OH)3 u.lirp"arru- nlpi"arru:rp.6.Harprryru hnapoeocear Nuritp6; -*F;,1';i!=.rr" 

ryBBarnrrrypuynapAa hern o111, laxl.rs 
"rp"" rypuycyHAa herm orlr*.rajau eeue_cap,paHKJrH 

l"POo 
r{eKynrycyHy aon"re *,"rrprp,7. Orcn.ureurme-pe,qxcuja pu"ri"rj*"p"r. F"r*_y Fe2*_Ha KHMHpeayrcrzja oJryHMar-- fi6ranujjeiun" 

"*r*grp, o, or"aArr",,,I HpHv.t4)\Hp.Mocorou, .qoM,p (III) ty:nap"rrrirr,'-ryp.yr1^obrpbr.rMbrrx uehnynyu4auhrApoxen cyrrSr.r4 o"rrpar*a" Hrs _;, ui 6yroriu, .,"*r*e ajprrnauKyKypAa KHMH oKcalnoruMacrr KeAr{p:

2Fe3n + HrS -+ 2Fe2* + 2H- + SJ

Jala czuar *r,.^6{-.p"axquja FerS, r{eKyHrycyHy 
rypruyrrapAa hanrrerAHKAo Aa KeAr,rp !! ,rl. Fe3* uouy heM.{uuuu Snr*^ _u 
-Sn,, 

ruM'r so I_HoHyHy I, xul.lz oKcgAJrorxAr4pup:

Sn2* +2Fe3* _) Snrr *2Fe2*

2I-+2Ps:n -) I2+2Fe2+ '

Axuprru"*r pearcujauuu KeAHrrrHHtr TypuynarrrA'rpbrJrMbirx KJuehlynyna AoMI4p ([tI) ayiy orraBo 
"rfrr*"n coHpa roHyp poHKHH zurhrHMacbrulo 6uluox olap' oxop-hlunu 

"rni.- *y.o_c,Ho I, -yu cyja nuc6areH Aaha

'"HT"" :HX"#T:a 
o,in 6up uevo o*ru, 6eu:or,'cou.i'r'.:u x.rropoeoprra)

,u0"o"il"r".:#",HiTlil;"1;"J["_l,",1,"HTm,Xl;Xj;l;ffi ;;
Jlaruu Fe3* uouy ."r4 o."r4rr"_orprnrrup. Eyua Kepo Ao o, jaruu:uuc6eros ryBBorJrr{ p.ay*crja"ai-q;""p:l oKc,ArrorxArrpMoK ra6rErujjeraueMIUIHKIHp. Huc6orou .uaha :olaQ p"ry*"rJu"OuqraJrop, MocoJroH, Be-, Cl- re c.oKcr,rAJrotxMHp.

8. Cypmae (@.M.@nanurcxu) Drero,y ule f,,errr_5ru ro,,juur.r. Kr.r,rvunu racaja (ne ja qyr*H-renhoja) 6up ueva O"p* f.rfSoi, rprcr._rrupurJepnalrnlrpn6, roxruuuor-6Lopa6ep rr.ruraap oup* ur'"o*, 
"viiiloi1ra NH.SCIJI,[Io rrr.rH, qecrejraH.. HiEr,rK repeeu ,ru 

"ypryplep. 
-Ey 

3aMaH pearcuja
:1p:::]:1, Fe(CNS), Bo ja 6iurra ,"p*rOr, ^ *ornrl^"r"p oMa,roKONAI,IJ IZHAOH T6IPMBI3bI -TOHYP POHK AJIbIP.
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Oxap rypy Ay: gejun, uehlyn aI{aJII'I3 eAuJIHpco' oIIAa Fe3* ro"jrau erMoK

ylyg ogyn 6r.rp Heuo AaMqrbrcbrHbr 1-2 Aar'a.{rr 2 H H2SOa r"tohlyuy ultl
rypyjaHa . KHM*| 6yxapaau4lupMaf Bo coj),rIyrAaH corrpa iurhlliMbluf rypy
riurblrga jyxapHAa reJA oJIyHaH peaKcHJaHbI afiapMar ra3bLMAbIp.

Fe2* Non.napbrHblH peaxcH ja,lapul

[arrrup (II) Ay3napbl urah,rryny eaNQ-jarusn poHKa 6ojauu6'

f[ypynauarrpblJlMbIIx uoh-nyr:lapu paHKcH3AHp.

I. Jejlrull roJroBgJrop NaOH Bo KOtl Fcz' Fe'(OH)2 u€)Klll4Hl{o
qeK'qYpYpnop: 

Fe2* + zc)rl- .-+Fe(oIfrJ

Oxep voxgyprnra hanacH: uyha'rXa arrapbrnca. olrir,a aF paHKJIII [6r(OH),
ITSKYHryCY IIOKYP. AAU UTOPATTTAA IIICMAH O, OKCHANOIUAITJI{HAOH TIHi]KHH-

jamrut poHr(o M;ITII,IK onyp. tler<y1{rYHY ajstpAstr4,a har,4ra oHyH poHK.I{l;llH

typ"ot b .qejuuruocunn r,lyruahnla elMoK anBepHIuJIH oJlyp' OrcnA:rari-
MoHr4tr axblpblHqbl Ir,rohcyny Fe(OH)3-aup. Fc(OH), .ua Fe(OH)3 qoKYHrvlIopM

rypruyJlapAa hann onypnap, rarroBunapAa HCa holn o.ut'lyplap.
- ^ 

d. AntnnoHuyM irlpo*.r1 NH;OH Fe(oH)2-u qoKAYpYp, raKItII 6y
qeKMa rar,,r,qejl,rn:frrp. A*ronI{yM Ay3napbl I'ltrIrI{p,aKbIHAa Fe(()H)?.. totu
qeKMyp. Eyuyu ca6a6n, Mg(OH)r-aa orlAyry rrauu Fer(OH)2 (hh=[,10-'')-nus
xuQajar ra;1gp 6ejyr hellollra hacunrzrlts rujvaruna MaJIIaK oJllv,(acllAblp,

haucu KlI, oJIaBo eAHJroH aMMoHHyM 6ycpep rapbllubirblrrr'tn OH rarbIJIbIFbI

lrJro onAa eArana 6u1uup. Eyua 6axuajapal', caxJIaAbII;[a hasaHrttl oKr?I'IK€Hl{

heca6rrua TaApr,rluro Fe(OH)r-uu 9KSLIAJIo[IMo t',tahc-\':t.naprrH r{o'KMOcH

6arurajup.
3. fi-,renu MeraJurapbrH Bo aMMoHlrJA{yH xap6oHal'lapr,r Fe2* }loi{y Hna

aF FeCO, rIeKyHrycYHy Bepup, 6y AA hanaAa cyp"arlli: roHy'pnaluapat

oKcr4AnorrrMu n"r"r"iuuga 
-fi(OH).,-arr 

aN{uro l(onMac}lHi3 co(ia6 orlaH

r{eKYHrY Bepr4p:

4F-eCOrJ+6 H:O+O, -, 4COrt+4Fe(OH), J

4. Ka,rnyrvr hexcacxanorleppar (IIt) (H',[Fc(CN)u] HoHnapb i Irilo MaBH

"rypH6yr MaBHcu" t{oKyHrycyHy tseptip.-' 
Myacap r""ry*urrrupo' i"aio*i, 6y r{eKYH'tYHYlt T oprcll6 a "'6eplnn

a6r,rcu"suu repxa6llue yjryH xa.nup. Pe:axcuja aIIIat'blAar^bl rt)HnuK Y3pa
KeArzp:

Fe2- +[Fe(cN)6]3- +Fe3 I lFe(cN)Ja-

4Fero +3[Fe(CN),Jo- +Feo -r'IFe(CN)6J-.J
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"Eepnran a6brcbr" ro "rypx6yl MaBr.I.H"HHH poHK.[opH apacuuga eeproHyHJra rasah eAr,rnup Kk, jyxapHga ja:rrruuur eoprrayl qeKyHryHyH
ropru6uHe rau yjryu_KoJrM,p. Beaa *rr, 6nplarur*ronraH'reprra6r* X..
HoHJrapbr gaxnrgap. ,Ey qeKMs rxopa,T,H.q.rr acburbr onapir 

^ajururzp.
rlexynry 

rypuynapAa hemr oluyp, ,uri" roJroBHJrapAo napquraHbrp.
He:ap4eu revupAujuur'rs_pearcuja Fe2* uony yqyH .qaha xapaKrepAr.rp.5. AmrenmnnoKcrrM (gyrajen p"r*rrr"j F")* ,ory rue cyga henr

OJIAH fbIPMEI3bI POHI'IH AAXHNH KOMNJIEKC AY3JIAP.IH'I TEPUP. PEATCUJAHTT
aMMoHH)a.r trruporcyg uyhururqe qaxbrp Typuycy r4rxr,paK6r r,rJro
AIIAPf,IPJIAP' 6Y AA FC3* HOHJIAPbIHbI KOMIIJICKC IXAKJII'IHAO 6UP.TTONTIUPHP KI,I,
aMMoHHyM huAporcuA une Fe(OH). vexyurycyHy BepMacHH.

Butywjuuu3 Kr.rMr4 AHMerLr.Jrr-JrHo*"rn, Ni'.^ ra'onyi,yn 
"yty, 

peaKeHr,.[r,rD
Bo oHyHna^ vehpaju poHKrrH rreKyHry oMoJra *"*prp, i"r1 ;;y"y" ;;:rr{paKbr Nf* re' jun,Ho MaHeqHJrr,rK repoA,p. Hosopaeu',xe.rrapaajr.rMu3 peaK_

i11i1,i13.11"']1.1, 
yryH jannu, o 

"u*, rar6nr J;"* ;""p rz, uehrl,:nsar\l- HoHyHyH oJrMa,qbrFbr cy6yr eru,,rcuu (no ja KCN r";,"upn.r4en 
.ory

AaBaMrrbr tNi(CD4f - KoMrrrreKcuHo Ke{r.rprAr.rKAoH coupa).
6. Fe'* -5nr Fe3*-e Kr{Mr.r oKcrll.neurrnecn. Fei. 

'nouy 
seae oKcHA_

noflrAr4pr,rqru poJryHa MzrJrr.rKjrup, .[aKr,rH Fe2. nouy xraeajer roAop ryBBornHpeayxcujaerv\t'rLtp rg 6ap c'pa orcu4narr^rpr,qk.Jropr4H, MocaJroH, ryp[ruy_hrarag HrOr, KMnOo, K-r!r?Or, FI.NO3 ,e ". ,o,'"lrplnraa, oKc,ArrorrrMoK
ra6u"rrrajjoruHo Miurr4Krr{p. My6o""or'oropa. Hr,rpar rypuycy Bacr,rrocr.r HJrooKcHArrorrrMoHr,rH y3apHHAo 4ajauar. peaxcuja -u.u.urau"oi 

roHJrr.rK y3po
KeAHp:

3Fe2n + 4H3* + NO-, _+ 3Fe3*+ 2H2O +NOt
Pearcajauu anapMar y.ryu 2-3 raMqbr AoMr.rp (II) ayuapr t uaturylyrua Z

AaMqrbr 2 H HrSOo r'rehryny se r-2 AaMqbr 6 u Hlvoriliryry arraBa eArrn,p.
Iirf:rf.tl - rapqaraHaH- rejpu-4anauru KoMrureKc 6npaourrrauuu
[Fe(No)]soo aMaJro KarrMacHHAoH acbrJrbr orrapar roHyp paHK HroHo KHMH
.qaBaM e\Hrup.

_ _ 
I"yrp (II) cyrQu.qu Hr,rrpar rypurycyuga horr erAr.rK,qo Ao honuupeaKcnJa KeAHp:

FeSJ+4H* +No3- _)Fe3* +SJ+2H,O+NO1

Eereaur,a, III rpyn KarvoHJrap.rurr II se I Kar,oHrapbrruIaH ajrrpAsrrAaH
coHpa AoMHp r'lohlynga Fe3* tuoxl[HAo oraqarUtrp. AHa-rrra3 y.{yH 6y ur""_
pH[rnHAHp' qyHKH Fe3* uouy uahlyrgan ajprurraa .urrn", Fe2* aonyua uuc6o-roH raM qoKYp.

,^_,.*1^r."-yryH raJraBH rrryhzrge oKcuAJroruMacu H2O2 ro,,cupH rane jepraua
JerHpHJra or,rJrop:

2Fe2* + 4oFI- + HrO, -+ 2Fe(o$rJ
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$ 60. Mn2* rroHJrapbrHbm pearcujanapu

Mauras .qy3JrapbrHblH uehnyrrnapu aeuQ-uahpajn paHKa MaJIHx,qHp.

fiypyr aur,{upburMbl ur uehlynnapu poHKcH3AHp.

I. Jejrum rorraBrrJrop NaOH ne KOH Mn2* -HoHy Iara Mn(OH)2
qeKyHrycyHy oMoJra KarHpHp xu, 6y Aa rypuynapAa herrrr oJlyp, TIaKHH

roJroBr4JrapAo hemr onMyp:

Mn2*+ 2oH- -> Mn(oprJ

r{erynry hasa,qa Mn2*-ullx MaHraH (IV) rurrau oKcHAJIoIITMocH Horurla-
cr.rHAa, aaha goppycy, hunouaHraHar rypuycyHyH MnO(OH), (no ja HrMnOr)
oMoJro KoJrMocr{ Harr,IqacuHAo cyp"atro roHyp poHKo 6ojanup. Oxep
ronaBlrAoH orraBa, MaHraH (II) gyeyua oKoHAJIoIITAHpHTIH IIJIo Aa ro"cup ercoK
(HrO, ro ja 6por"rry cy), onaa MnO(OH), auu orlapar ryrryH-roHyp paHKrIH
qoKYHTY rXAKJrr.rHAA r{OKAp:

Mn2*+ 2oH- + Hro, -+ Mno(oH)rJ+Hro

Mn(OH), -lau Qepruu orlapar MnO(OH), qeKYHrYcY Aypynalrrrulpbrrl-
uslur H2SOo-Aa hemt oJrMyp. IIaruH, H2SO4 -,qau 6aura 6up-urn gauurt HrO,
uah-uyny oJraBo eAlrJlco, osAa henroJlMa KeAop. Eena urepaurge (e"uu rypru
r'ryhuruo) HrO, Mnlv-e pe.uyricujaeArrr,Iu KlrMI,I ra"cHp Kecropopax, cep6ocr
oKcr{KeHO KHMH OKCHAJIOIUI{p:

MnO(OH), + 2H'+ HrO, -+ Mn2*+ 3H2O + O2t

MnO(OH), qeKyHrycYHy HrSOo-u,ua henn erAI4KAo MaHraH (IV)-utt
MaHraH (II) KHML peayxcuja oJIyHMacbIHbI haM.rHHI,Iu Hurplrr uahnyay
(NaNO2 re ja KNOr) erane erMeKJIo oJlro erMaK orlap KH, 6y aa yjryu
ur.rrpara oKclrpolxup (NaNO3 re ja KNO3). Cy.uQar ryptuycyHAau Sepma
orrapar, xrroplrA rypuycy MnO(Ott)2-uy (rurguplurla) hern egup, 6ypaga

pegyrcujaeguqr4 ponyHy Cl- r,rouy ojuajup xu, 6y la Cl, KHMH oKcI'IAJIaurHp:

Mno(oFI), + 4H* + ZCl- -+ Mn2* + 3H2o + Cl2t

2. Ananonnynr hulpoxcru NH4OH acacu raJlaBHnopa oxuap Mn2*

r.roHyHy qeqypypyp. JIarr.IH rIoKMo rau lejraranp, TIyHKH hhr,rorr, hetLn

onMacbr uuc6arou 6ejyrqyp ne pearcuja 3aMaHbI NHa* uoH^napbl ToIrrIaHbIp:

Mn2" + 2NH4oH -+ Mn(oH)rJ + 2NH.ot
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Eyuyu r{arur{ocrrHlla uohriyrryu pH_ri 10,g3_geu (uauran haAporu.lAun
raM qeKMocH ytrylr na3brM oraa reuujjar) a: onyp. orep uehnyna ruQffi
ragap NHaCI alano er,rrMr,u oJrapca, oHAa M;hJryryu pH-u Aaha a[aFbr
AyruayiyHrau Mn(oH), qoKyHrycy heq eruoro *urr"ioni*gup. Jaqa ca,rarxn, ejuu hu Mg(OH)r.ro Fe(OH)z y.{yH .qe N.ryuahHIL 

"rrrrrurarp. Mnii
I4OHYHYH AMMOHI4Y]\{ hUgPOXCITg I,IJIO 

- 
AMMOI{I{YM AY3Y TAPbIIIIbIF'IHbIH

ra"cupuua vyuacu6oruHlloH oHyH AI3', Cr'-, Fcr, no Ti,v_au, ajpsrrrrnacH'ga
ncrrasaaa oJryHyp' orrT ap aa 6y fapbrrubrr r4Jra npaKrHKr,r, raM Al(oH)3,
cr(oH)r, Fe(oH), ne Ti(oH)o luoKnuHAa rreKypnop. Jlaxas 6y ajprurua rarvr
aejmanp, qyHKId N4n2*,-aunaounyr"r hngpoxcna r.,ryhrirrrou ."oprr,ilro haBaHbrH
oKcr4KeHr.r HJro fu{n(Iv) KHMIr or"uqrrarrrapro MnO(OH), ,""y"ry"f
ruaKJ[4HAO rrOKYp.

3. Auuosul'y, Bo roJroBH MeraJrJrapb,r xap60uarJrapbr TypuyaapAahall olan ar MnCO, r{eKyHrycyHy aMono Korr,rpHp.
4. Harpuyu huapoeocear NarHpO, Murypy rypr.uyrrapAa Bo cupKoryprxycyrr[a ha:[r olaH (A13., cr3-, Fe3* so ri]r-rur'4;lp.Ia o,,apar; arMnr(PO), qeiKyHrycyHy aMarro r(orHpup.
5. Mn2* -nyn MnO.- -a KHMH,*"rao"-*r., Mn2, re,juura yryu 6e-jyx ehavujja'ro rdzurHK oly6, uyx.re:rlrQ oxcug:rarrr./,Iupuqrpr.rropr.rH ro,,cupHrrAoHjepnn_e jeruprana 6unap. AuraruAaru v,ero4raptr Ha3apAoH KerrgpoK.I) fypryuryn AopA oKcHA pbO, une oKcruJ,rorrrMo. IIIyua Kl?oK Hrro6up roaep PbO, ro:yny (ne .ja pb3o4) cbrHar ruyurocuHAo jepnanrAnpu 6, 4_5

IIaMlrbI 5 H narpar rypuycy r,aohryny onaB.a 
"irr6 .ufrui;;;r"p. l_2 ter.coHpa ceurpu$yra ellapaK qeKyHryHy ajupuagan, ,"hryry, paHKHHauyuahuge arapbrprrap. Orop o, yopyry 6arieuurelu (M;q _uu pouxra)poHK'[a onapca, peaK'rnBr'rH ,opxn6uuqa Mar*aH BapAbrp uu ,""pyoe yrynjapapcrr:gsrp. Poux .rr'rHMaAbrrAa hounH_ cbrHar ,,y.,ocrrHa Ndr'uu iud,

fapbrrrrbrFr,rHrau I 
^auuu 

raprH6uuge cl- uorurapri onrraajaH tunsoo u" iuMn(Nor)r, aH,tv3 onyHaH Mn2* uallry-nyHa onaBo eu,n.p, rapbrruAbrpbrJrbrp
n_e jenHAeu rbr3.qbrpbrJrbrp. Ey 3aMaH 

-NrIn'* 
uepuur*nu,'- ryprycyHa Kr.rMHHMnO, oKclrArrorrrHp Krr, 6y Aa cauajjenu'r.,op1,ry O#ir111u.;, poHKo

MaJrHK,qHp:

2Mn2, +5pborJ + 4H, _+ 2MnO-o +5pb2- +zHzO
TeHnuxgen Kepynqyjy KHMr4, 6ypra, oKcuAJrorxA upwilu pbor_azp.
Ey ra 6yugau coHpaKbr peaxcrrjir"r jepuno jeruparaxaa MaHraH (II) rysyr'roh-nylyuAarr qox a3 Mlrrrap oJiaBa erMoK Jra36rMAbrp Klr, oHyH aprbrFbr oMoJro

KorrMlnr oran MnO-o -u MnO(OH), rcur'ru peAyrccerja eAr,rp:

2Mnol + 3Mnz* +7H2O _+ 5MnO(OH)rJ + 4H.
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oxep aluuMblu MopyFy-rbrpMbr3br uohlyna aJraBo onapal 3-4 AaMrIrt

MaHfaH (II) Uy:y nehayny orraBo elu6 jeuuaoH rbr3Abrpcar, oHAa peHK I4rap.

hauuH co6e6Aas uahnyn1a 6aupa peqyxcr.rjae4llcgflap Bo xYcycgrle Cl-
r4oHrrapbrHbrH oJrMacH luittoo- -u, tvtnblOft;, KI{MII Ba ja horra Mn2* xllMtl
pelyrcuja eAupnop:

2MnO-o + 16H* + 10Cf -+ 2Mn2'+ 8H2O + 5cl2t

2) Aunrornyu nepcylQar (NH4)2S2O8 ruro oKcrr,u,rloru.4rlpMoHu Ag*

Karanl{3aropy Hlxr}IpaKbl wlo arapblp'rlap' Ag* I{oHnapbl' ehruual Ktr'

aMMoHHyM nepcyl$ar uno Ag2* [oruIapblHa KI{MI'I oKcI'I.qJIauup:

2Ag* + Sro2-r-+ 2A{'+ 2So24

Coupa r(yMyrx Ag2* uorurapH Mn2*-rr MnOa- -o KrrMI{ oKcI4AJIarIrAI4po-

por, jeuu,4an Ag* KHMI,I peAyKcuja onynyp:

Mn2* + 5Ag2* + 4H2o+ Mno-a + 5Ag* + 8H*

Eenolur<ro, Karanr,r3arop pereuepacraja oJryHyp na jeuuaou pearcujaja

AaxrrJr onyp. {au uIoKlIIiHIa pearcujauuu raHlujuuu 6eno rocaBB}? erMoK

oJrap:

2Mn2' + 5Szo2-s + 8H2o -->ZMno-o + l0so2-4+ l6H*

Ag* umrnpaK erMoALIKr,o, eJlotla Ae Mn2t aprblFbl I'IIurI'IpaKbl ule MnO-o

oBa3HHa roHyp MnO(OH), qeKYHrYcY oMoJIo Konl4p.

Peaxcujanu jepune jerupr"rer y,ryH 5-6 AaMr{br (NH4)2S2O8 r*leturynyna I

AaMqrbr 2 H HrSOo (no ja HNO3), 1-2 AaM,,Ibr raru HrPOa na 2 AaM.,IrI KYMYIII

ly:y uahnyly aJraBa eAu6 rtr:Aupbrpflap. fg:guprurublu oKcHAlIaIrr/lHpHlII,I

rapblubrFbrHa rrrytxo uy6yr nacuracu raJra MyMKyH raAop a3 MI,IrAapAa,

,r"pr"rng" Cl- uounaprr OnuajaH, a1ufir3 onynan Mn2" r"rebryny oJIaBo

eAr4p Ba lapbllIrAblpblpnap.
orep MnO 4 -brH aMoiro xonAujuuu ,,y6yr eqoH ,UIhIHMbIIU MOpyFy-

6auenuraju poHx :enQlHpco, aHnH3 oJrlHorr r'aah-tyngau jena a: MHrAap

oJraBa erMoK o.nap. Onep oKcr{Ho Mn2* ratultblrblHbtH uox jyrcax rarbL'IEIrAa

onAyryr{y KecropaH roHyp MnO(OH), qeKYHrYcY qeKapca, 6ena ha'naa 6up

AaMlIbr aHzIJIH3 onyHaH uohlyny 6up Herla AaMriIbI cy I{JIo OBBortqOAAH

Aypyn arlrAblpMarAa rooryy6o ntl roKpap erlrprlop.
Eero ri, Ct'* ,ony aa (NtL)rSrO, wrc Cr2O|- KI'IMI'I oKcl'Irursrrrrujlittgou,

hauaH pearcuja nlo Mn2* ra'JuHrlul.r Ct'* uonyuyu rg'jHHH tue 6upaaur-

ArrpMaK onap. Ey 3aMaH jyxapsrAa jaerugrmtr ruMg Mn2* f{YH peaKcLrjanu

anipu6, her'.rns cblHat ruyuocl,Iuo 6rap rOqep (2-3 ,qaM',IH) aualue oJIyHaH

?
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MahnyIAaH roKpap onaBa e[up Bo jenugeH rbr3AbrpbrpJrap. geruyur
MnO(OH), rroKyHTycyHy cenrpuQyra eAHp ne cenr-pusnurou- ("ojyay.ru,
conpa) Cr,or2- -Hy rrepxnopar ryp.y"ynu Hrcro; ,"rrpr.*" re,Juu
eIZpnop.

3). Harpryll 6uculrar NaBiO, I4[o oKclrAJrorrrMo arr]aFbrraKbr rorrJrr.rK
Y3pa KeAup:

zMrn2t + 5NaBiOl + 14 H'-+ 2MnO; + 5Bi3- * 5Na* 1- 7It2O

Ey peaxcuja 6arurzur-apbrHAaH $aprnra oJrapar cojyrayrya KeAr{p ro 6yna
Mn (II) .uy3.rlapbtHbrn .,ry3"r,r aprbrFbr MaHe oJrM)p.

coiyraa cl- uonnap' Mnoo- ,re jauaruu peaxcr.rjaja KVpLtp;6yua ne-
PA AE I,IJIK BAXTIAP OHJI PbIH HIIITI,IPAKbI UIE UEhIYTTYH MOPYFY PAHI(HHI.IHoMaJro KoJTMocHHO r,ayruahraAa a[apMaf onyp. Ol6err5, .reh-rrynaa xnopr4A_
JIap HH qox IVII,ITIapLIHAaH gOK r.rH MOK Jra3brruIbrp.

Pearcujaulr arapMar yryrr r-2 AaMqrbr uau.au (II) aysy rnlohnyny y3opHHa
3-4 rar''r"rrr 6 H HNo, uehayly sa 5-6 naMrirbr cy oJraBo .TAHKIIaH coHpa
uohny-ra ruyruo KypoK ulo 6zp as NaBiO, ro3y AaxrrJr eAlrprop. fapuru_
4upu6, peaKrHBr,rH aprbrrbrHbr ceurpurpyra elap Bo rrleh-nylyu poHKuHa
Myulh,ge arapbrpnap' Ey pearcuja onqlr.{a haccai Ba arrBepr{rrrJrr.r^Hp.

HesepAon revupArajllr,ara: pearcnja,qa oMoJro KoJraH [epMaHraHar ryp-
uycy. HMnO4 eH ryBBornr{ oKcrrAnorxA,p,q,ropAeu 

_6upu ory6, ,o*ry ,i'*_
ra.rruQ pe;ryrcujaeA,qHnopH oKc,AJrorrrArp*ar ra6urajjoruno MaJrr4KAr4p.
Oxap 6y oKc,ArorrMo rlpru rrayhrar4a KeAr4pco, trrtn(Vry Mnz* ;;pegyxcnja oryHaqrarAbrp.,,. felanu na.. ja uejipan ,ynirae oKcHrrrorrrMo
peaxcujacu 3aMaHbr Mn(u") jalusla Mn'' or* p"q1*"2.1a o,yuavarAbrp ru,6y
Aa rgHyp MnO(OH), rroKyHTycy uroKrruHAa r{eKor{oKAnp.

HrSOo HJro ryprxyJrauAbrpbrnMbrru lloMr.rp GD lV:V uah,rynynyH y3apuHo
AaMr'rbr-AaMr'rbr Aypyraxr.4blpblJrMb[rr Ka[]4yM-nepMaHraHar lrehnyry 

"rurueAr{p Ba oHyH poHr(cr,r3Jrorrr}r{ocauo uyurahrrAo anapbrpirap. pear 
"iiu uii_

FbrAbrKbr ToHJIHK Y3pO Kelr.rp:

5Fe2* + MnO_r't- 8H* -+ 5Fe3* + Mn2* + 4H2O

__ ^5MrOo-rrH poHKcH3JrOrxMocH ony rajHajaHa KHMH rbr3AbrpbrnMbrrrr Bo
H2SO4 r{Jro rypuryJrarrrAbrpbrJrMbrrx oKcaJrar rypxrycy laohnyny u" ju ory, ayryy3opHHo oJraBo erAHKAa Ao 6aru Bepup:

5croo2- + 2Mno o + 16H* --> zMnz, +loco2t+gH2o
hap uxrz peaxcnja MHrAapH aHanlr3Ao 6ejyx aharraujjere MaIrHK,qHp.
MnO-, -uu Mn2* Illyu qeAyr(cujacr,r peayrcujaegrrrdr4 poryHy ojHajair

hngpoxen [epoKcHAr{H HrO, re"cl.rplr }rJro aJrAo eAr,rJrup:
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2MnO-o+ 5H2O2+ 6H'' -+ Mn2'+ sOrt + 8H'O

6. Een:nAun CrrH, (NHr), MaHTaIIrIII (IV) 6uplauruaropu HrIa

oKcHAnatIIapaK MaBr{ pir"" 6ojauinoru, rrlahlyn aMaJro Karr.rpHp. Pearcuiauu

AaM\IbI MeTOAy I,IJTA aflapMar aJIBepI4Urnl{AI4p'

MasraH itI; gyry lleh-nynyuyH 6up Aaulisrcr,rHbr. cy3r(i)!r-Ka['bI3t'I 3oJIaFbI

y3apuHa iepnaurlu-PrO ur"onjur 6yxapu tuta raru-i-rajupnap' Onatla KoJIMI'III

Mn(OH), hasaHr,rH oKcI'Ix(eHI4 I'Ino cYp"orno 
-oKcI4AJIaIxapaK 

MnO(OH)'

;;;pr";;; 6y sauan rraKo roHyp poHI( arblp' Eyua coHpa'Aa, 6eHsI'IAHhruH

acerar r,roh-rrylyuIan 6up AaMr{bI To"ctlp ercol(, MaBI'I poHK iulblHap LCrOI -

HyH yjryH peaxclrjacrt nla uyrajuca eruolu)' fearclrio 0'15 r'ar'rMn2* re"juu

erMoK rMKaHbI BepHp. [ypylaurlra cSphaaara 1 :330000-ur4p'
- - 

Coj, ,r.gup"i ,o* 6ray.aa Mn:*- Htr'rprpaK e.r'Ma.u,rrKl(ir rollrp vann paux

aJrbtHa 6nnap. 6ynyH rapIIIbIcbIHbI iUIMaI flYH gaMqlblllbl trl{Motllryru-hUgpor-

c74[ AJTaBA eTMO3AAH aa6ut, KaFbI3 y3AprIHAO 6up AaUlIrt aMMO]t{}jyM XnopHA

r,retrnyny HJro l{trrJloMoK na3blMAblp.

f. i<yn yru xJroprrA AgCl Mn2t KyMyru MerarIblHa KI.IIVII,I peAyKcHJa eAl'tp'

Peaxcraja .qaMltbl MeroAy tila a[apblprap.
Cyrxau KaFbr3brHbrH 3onaFbl Y3opHHa 6llp Aauuisl HCl r'rotutyly roJynlp'

Alslnuuu jaur naranHH MopKa3rnn" *un";ap H'rlo KYMYIIT aysy vrehltyly

.lep,raurlapunnap. Ey 3aMaH orrorrau AgCl uJxyH'l'\cY aMarlo KoJIHp'-*iI^T:

Jap ryBBocuHnu cainaj a 6vtrtgatiu Murrap cy rlrla uoilAypynMy'ur Kafiun]apbl

JroKoirHH MapKo3uuo rojy6 uexyutyrry ao.r. jrjvnlln' Kannl'1apsr o Baxra

KLrMH caxJraMar Jra3brM.qbrp KH, noKaHHH l11a6e1p;g /-l 4oSo 6ejyuyut onuyH'

CoHpa jyjynrr,ryru ,"*ynty te"juu oJlyrlaH Mn2' uahlyJryHyH 6up gau"tucrt

Hna l{cna,Il,blnbtp Ba .utoi Nuoir uoh-rry:uyHyu KHqHK AaMllrrlcbl *"" l:--:-il
egvrJrr4p. Mn'* ,r-rrpaK erAHKAo AgCl-ra MeraJI KYMYIDo KrIMH roeJIyKcI'IJa

er,rraj llsAeu, JIaKo raPiuIbIP :

2AgCl+Mn2' +4OH'-+ 2AgJ + MnO(OI{)ri + 2C)r +'H,O

8. Iypy Ycynna pearcnja. Xpor'lyn pearcujalaprturga onryFy KI'IMH

NarCO,-riH-,yu"y*yuy altr6, cHyH BacHTtlcH IIJI, 'falllt{{- eill,naH f'IaHIaH

,rurupaK eAoH 6opr Ma[4oAaH, MocarliaH MnSO' Ba j:l MnO(OH)z

qoKyHTycyHAau 6up roAap KerYpYp Bo ryB3alflH Ke3op'f,fplup' l6yH'qaH coHpa

MyHqyr nne 6up roIlap KCIO3 *p'"t-'"pti xetyi'yo- jeunriarr ehrujaua

*".uiLrprop. Jauuri (ne ja r"lanra) pun*I" MyI{t{yrJH oMo-lo KoJIMracn un-Y-1

ory*,un laahJlyrraa Mn''- olllyeyHy'KecTapllp' tiy hanla pearctljiarlblH 'ralJirHJH

aruaFblAaKbl KHML KeAIIp:

3MnO(OH), +3Na2CO-. +KCl i -+ 3Na2MnO4 r-KCl+3 I i'O1' +3 COl't
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Alrtrruuru MaHraHbrH Na2MnOo 6rzplaurlreci{ MaHraHar ryprlycyHyH
1l-11 :y_6, 

MaHraHbrH VI oxcugrorxMo Aopoqocr{Ho yjryn xanup.-ir{yily.y"
JarxbrJr paHKJru oJrMacbr NarMnOo Ay3yHyH oJrMacbr HJro oJraroAapAbrp.

$ 61. Zn2* r{oHJrapbrHbrH peaxcujalaprr
Znz*_yyutaprrH hrH uahnyrmapu p aHKclr3Ar{p.
1. Jejuur.r roJroBr.rJrop NaoH ne KoH Znz* uoay HJro aF poHKJrr4Zn(OH), rroKyHTy_cyHy (sa j a 

_ 

H, ZnO r) oMoJro Karxpr{p. g exynry ryp txyrrapAaBo rEnoBr.r.Jropae ham onyp, (arraeoreplnr) 
"r""rurr 

r r-

zn(o[)r{ + 2H' -> zn2* + 2H2O

HrZnor{ + 2OH- --+ Znor2- + zH2o

,. Cuurar uony 
^ZnOrL iuryMuHarJrapAaH eeprnu oJrapar NHoCI_uuro"cr.rpr4ugau Zn(OH)r r""yrry"yny oMono xer,prrp, 6ele xa, o aMM.HHWAyinaprrHla horul onyp.

2. Auuour.ryu 
- 
hulpoxcuA NH4OH Zn(oH), r{eKyHTycyHy aMorraKarupopoK NHoOH-lru aprbrFbrHAa he;gr orryp; tz"(Nirtj;J ;^" j;

[Zn(NH.,)o]2. .

Zn(oH)rtr, + 6NH4oH + [ZnQr{Hr)6]2*+2OH- +6H2O

Cunr hugpoKcrrru, Ktsajar.^roAep 6ejyx horrolua haculraHe Miurr{K

:TY}T_511 Zn(OH)z =7,1.10-'8), auuouuyu xnopr4,qAo honn oryp. EyuaKepo Ao Ln'' aMMoHI,Iy'I AFnapbrHr,rH r{rrrr,paKbr uno hu,por"r^ 
-Orpr"a_

MOCH ruoKJrr,IHAO rrsKMYp.

3. Auuon4ynr Ba roJroBH MeraJrJrapb*r xap6onarJrap.r rypuynapga he,.norau.Aajnuan repxu6.ul{ aF qeKyHry 
"iurc Korr{pnp.4. Harpuynr huapoeoc0ai NarHpOo^ rypruirupou, rorroBL,nopAo BaaMMoHHyM haApox*rAqo hem o,,an 
-zn 

(pb.lr r"*v""i&ni-u"prp. Ar'ruo-HI,IW AYATIAPbIHEIH HIIITI4PAK'I AIO AAhA A: hEJI,T O'UN ,*,.Ui INNIIOPOO
Ay3yHyH r{oKYHrYcY rreKYp.

5. lrn,qpoxen cynQug HrS Zn2, -Hy aF poHKrrH ZnS rreKyHrycy
IXOKJIHHAO qEKA\?YP:

Znz* + HrS -+ ZnSJ + 3H.
Zt2* uoayruvn H2S-a onaH MyHac u6erw ouy hngporeu cylerrA luevaruajeu III rpyn KarHoHrapbrn,u hausrcbrHAaH $eprnangup,p Bo IV rpyuKarHoHJrapblua jaxrtnlarrrAbrpbrp. zn2* uoufiapbrHbrH r{oKMOCH OHyrua u:ahoJIyHyp xu, ZnS-un harrolrrla hacururnun rlr3rurerrz III rpyn Karr,rogJrap1rH6rH6aurra cynQuanepuugo, xusajor raAap KHr{HK.qHp. heci6la.aa no rovpy6a
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Kecropllp t<v, Znz* HoHyHyH raM qeKMocIa pH Z-7tan az oJlMalIbIlAa orAa

e!wrvp.
pH = 2-ao HrS i{.lo ro"cfip erMolcqe Zn2' -ny III rpyfiyu rafiaH

"r,r"o"rup"lnun 
(elo',ra lo II sa I rpyny) HurrnpaKlllo re"jun erMoK onap'

ri,u*"r1u1u jarnna Fe3* uaHe oJlyp, qYHKu o, H2S-u cop6acr KYKYp'4a KI4MI4

or,lcnAJrarrrAujlrageu ZnS-a ox[ap ar qoKYHTy llIoKnHHAo aleK\fp. 016orro,

uahnylAa 6aurra oKcrr,u,rotrlArap'rdqnop, or""nr"*t MnOa-, Ct2O7)-, huqporeu

HcpoKCIlA Bo c. OJIMaMaJIbIAI'IP'

KaTuorUapurr aHaJrr.{3HHIIH CI4CTeMaTHK KeAt4luHsAa, IV rpyl't Kal'HoHna-

pr,rHbr ryplx r"ryhuraa (pH= 0,5) rvtahlylgau cyJl$ua BacHrocl4 l'I'rt'3 'loKJYp-

A),K,[aH coHpa, 1r rpvnvrl aHzuI]r3HHo Oiu"'ojtp"ap' Ey :arnrau Fe3' ttoHy Fe2*

KrrMrI py.[yK.r:u 
"r,vnv;, 

i;'' HolryHyH 'u"i'n'in" 
MaHe,o;rM)P - 

I-v tpv:

KarrroHrlapbl ajpul4urgaH coHpa -ut*'*u'-- r*lahlynyu pH-uu ()'5-uau 2

;;; ;p;p"ui^6";'n, H* rarruturrturt 0,3-;qan 0,01 r-uorft-o KLIIV{I{ a3arlr-

car) uo'Fld ,r"-ru""rp e,'coK'-oHAa rypuy'raplla he,-t-onau ar Zn'S qoKYH-

'rycyHyH qeKMoclrHo #";;; z.'; ,""jd "'"o 
onap' pH-uu. rnjua:ruuw Z-io

Kt,rMt{ qarAbrpMaFbtrr aH 
'c6ocr4 

1lohnyla Sopr"taar 6:'S"p ['uIpbIlIIbIFbl

I.IcooH+HCbONHo, uaha goFpycy rra3brM orraH far'rrrbrr.qa Ko'I'\/pY"rMYIIr'

mpbllrrfa rypluycy nno oHyH Ay3y rapbIlIlbIFbIHbIH OJIaBO eAI',InIllacHI'Ii)'

Orap rr.rehnyn,4a IV ui V ryyrrlap joxaypca' Fe3'' HollrrapblHblH

Irauevulujuuu apa,aH riurAbrpblnMacusui .nB'pHIIIJII'I YcryJIy, Uahlyly

cojyrga caco, ,ory ,ru qiurxaJraMarArrp. Ey 3aMaII r'aohnynA a onaH rypllly

,"iip-ru-blp Ba pH raxuunas 5-a KLIlrlH aprblp' Fe(OH)3-HH raM rIeKMacI{

pF{ 3,5-ga u*u 
"or"o"juHAau 

Fe'- ajpu"ru-rr-r1 orlaqlarAblp' .*19-T]'#;
brprrnuu A1(OH)3, Ti(OH)4 Bo rr{cMoH Cr(OIJ)., qeKap.'lap' t)KcI,I}Io' r'Ir

HoHy raMaMnna r'rahlynAa fiulap, qYHKH zilOnlr-uu,'-"*"oc' ii:i:,^*'O.ii 
<i*;-yr, .uro,r"*sr 10-2 r-raos/n) 6aurnajurp' -CaCC)' 

Hna peaKcuJaHbr

crrjyrga alapMal JIa3bIMAbIp, TIYHKu rbl3AbIpAbIIAa 6y Ay:yu lutEpo-'ru:u 'lox

ql"ret tauaujungau, Zu(OH), vora 6ulap'
CaCO3 ia"cupungeu oMoJIa *o"'ul hu'uporlcag' tI6KYI{TYnol'y:Y :,

peaKeHTI.IH aprr,IFr,IHbI KoHap eNu6, p{ 2-ga hugporleu cylQu )\ vno Lt|" -Hy

,a"jur, 
"arpr"p. 

tvtatt ryrry, pH-n",*i 2 nnjrtaaruHo t{arAblpblJrn'racr'r j;ptaprtga

,.rj,u onyro*l ycy, rure ,"itpi, uehnyla Qop'r'rut tiyQep rapl'riublFl''l aratsa

e'[NroKJra anAa eAHJIo 6u-ilaP.

6. Kannynr hercacnanoQeppat (ID Ko[Fe(C'N)ol Zn;L* t'oHy HrIa

fi)noB,napA" i-,ug onaH cr{HK Bo KaJII,IyM hercacuasoqbeppat (II) llnurar 'Uy:

I{OKYH'IYCYHY AMONA KATI4PLIP:

3Zn2- +2K + 2[Fe(CN).]o- -, KrZn',lFe(CN)ul'J

Ey peaxcuj a Zn|* -uy A13* -lrau Qeprre nfiHpup' jerHtrr Al3* K' [Fe(CN)u1

HIIa qoKYHTY AMAJiO KOTI4pl\r.lIp.
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7. Ka;rnyu hexcacnanoeeppar (nI) Kr[Fe(cr\)J znz* uony une HCIrypuycyuga he.rur orraH rcHyp-caphr paHrurlr Zn3[F;(CN)6]r r"*y*rry"yny
oMoJro KaTHpr4p.

8. ,I[rruroH x.nopoeopu (cHCr4) no ja rap6ou-4-xnopus.qe (ccra) henn
oJrapar Zn2* u.lio MopyFy-rbrpMbr3br poHK" 6o;inr.r- lu*ii^ KoMrrneKc Ay3oMoJro r(or,pr,rp; 6arrrra eJreMeHTnopun oxurip 6npreruueropHHAAH (araro-
3oHTnapAaH) Qapmu _onapar 6y aye roJroBH uyhurae ,rourx, CHCI3'ne ja
CClo re6ororopuHu, lerra cy ra6erecuHrr Ao 

'6ojajgp ye21xp"1i-t.;;;
Kacpu ra'iuna l ryn III ryyflyH KaruoHJlapblnrru hiurrlbrHbrH Hrr]rlrpaKbr r4Jro
HrrrJroAlrJr,p.. ouyn gaha elnepuur-uu ror6ur onyHMacu 6ere4up. Mr*po-
nYraAa (na ja caar rrryuoclluAa) 3 .qauqrr aHaJtH3 onyHaH ar ul,raap 6apr
HarpHyM [epoKcr.rA NarO, rrJr-o HrrrJroHmr,rp. Cyp"airre xeAon pearcujaga*
coHpa, ZnOrz-, AlOr- no C.Or'_uoHJrapbrH.uaH, enor,ra le NaOH aprbrFbrHAaH
a6apar ora 6ulau, uoh-rrynyH 6rzp aarnl.,lrrcrrsu hr.rApoKcr,rA rreKyHTyJropq r.rna
6upnu*rre, xauranjap BacHTocH Hna cy3Kor{ KaFbr3br 3oJraF6r y3op*Ha rojyp.qap.
Kannnjapr*r ysyHy KaFbr3 y3opr,rH.qa o Baxra ruuu caxlajbrpnap Kr.r, qoKyH-
TUYtt erpasuuga roxMr,rHoH 6Up neva MM eHr.rHAo cy 3oHacbr aMono KoJrcHH.Coupa jaur rroKoHHH erpaeriHu, rqop,c,HAa Ar,rrH3oH irreh-nyay ;;xanlujap HJro AoJraHAbrpbrpnap. couujjenn MopyFy-rbrpuuan hanroHrrH oMoJre
KorrMacr zn2* otgyryny re-rapup.-oxep Lirl o"ii"u, turo HapbrHqbr
gou*,qe onyp KH, 6y Aa rolonu uyhurge Axrr,r3oHa MoxcycAyp. Sy p"*r'orup,
SeprneHsupMoK r{yH Karbr3 y3apHHo 2 n NaoH ""i;;;'y .;"pr"-arpioy3opuHo 6up Aau,lrr AHTH3oH rurohnyly oJraBo erMoK Jra3brlllbrp.9. Anuonuyu rerpapo.qa,oMepKyprrar (NHo)r[HgtsiN).t coclr_uH
rrrurrrpa*rrJre. Cusar uyrlrocHHo 2-3 \auq* "o* :elr+ 

'(O,02%-m) 
coct,

uehayny ]:oKyrryp Bo y3opr.rHa 6apa6ep hacr,rAe fNu)rlHg(Scgoi arane
eA,rrr4p. cr_rnar 

',y,,oc,HrrH AHBapbr rrryuo vy6yr "uiii"J" uno 1/2 aer.CYPTYJIYP' 6Y :AUAU MABH POHKAO qEKYHTY IIJIrIHMIIJIrIATTP. COUPA t'"",,
cbrHar ruyrxocuHo 1 AaM.,rrr cHHK Ay3y rr.reh-rryny oJraBa egu6, jeuraAin 1/2 gar.
IIIYIuO UY6Y[ AACATACII HJIO C-bIHAf IUYIXOCI,IHHH AI,IBAPbIHbI CYPTMOKJIO MABH
POHKJII,I II'KYHTY IreKYp, 6y Ia Co[Hg(SCN)o] Bo Zn[Hg(SCN)oJ-aeg
u6apar4up:

Co2* + tHg(SCN)ol2- + Co[Hg(SCN4]J

znz* + [Hg(scN).]r- _+ znlH[(scry4] J

^ -Zt:^--HyH_ 
porry oMoJro xerupgujn u. zolHglsCN)ol ne MaBrr poHKr,rH

Co[Hg(SCN)a] qeKyHrycyHyH qeKMacHHH 
"yp"6rrensrirp, ZnlUglSCNy.

oJrMaAbrrAa qeKyHry caarrraprra vexueje 6ranep (uQpar aojnay- ,Shryflyu
anrmuacu). 9ynxu, Cor* loHynys MHrAapbrHAaH acburbr orupu., hap'uxa
6uploruua aqblr MaBr{ no ja ryng MaBH paHr(nu rapbrrrrhrr KpHcrzrJrnapbr
oMoJra KarHpHp. He:epe irrrMar Jra3brMAbrp rclr, xo6anrH, nr"^6"a", au"",
uehnyrurap, una co[Hg(scN)4] qeKyHrycr Zn2' onvarurga 6ere cyp',ouo
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aJrbrHbrp. EyHa xepa Aa rarbublFbt 0,02Vo qox ortaH CoCl, uehlyllaprtusrrt
rar6uru uecraher aejun.

Peaxcujaja Co2*-u5rn tlox MInrAapbI, enarla .qo Ni2* ra Fez* (NHo),

tHg(SCN)+l rana jaurm poHrcIIH r{eKyHrYnop oMoJIo KorI{paH HoHJrap MaHe

olyp. Fe2* [rurr.rpaKbr r{Jro qeKyr{ry 6euerrueju polmAo ,IrIbIHa 6nrrap. EyruaH arlilBo,
qeKyHryHyH porn(Ll aMaIIa KaloH AaMHp poAaIil.IALIH F{SCI{)b KecKt,IH porilol Erro

""pa.oroop. 
Ey uantuutcuapra NaF sa NILF arulBo erMoKIIo so Fe3* -nu [FeFu]]

KoMrureKcHHa 6nprlauwrpMoKJlo apaAaH IitrtrDlpMar olap.
Pearcujaxrr jepnua jerapepxeu jaru(a cax"naMar JIa3bIMAbIp KLI, oHy

ryBBarnu rypur rvryhrarAo arapMar oJIMa3, 6elo xu, Zn[Hg(SCN)a] uerytrrycy
ra'rbr rypluynapAa henl o-nyp. falaBI,IIIapIlH Ta"cHpI,IHAoH o, Tar6llr oJIyHaH

peaKenr (NH4)r(SCN)4] xraruu, capu HgO qoKYHTYoYHYH ,InbIHMacbI HJIa

napqalraHbrp. fieueru, pearcujanu ia seuQ Bo ja Aa uehlynyn opra
rypruyrryryH.[a (rypruyHyH rarburbrFbr 0,5 u jyxapbr oJlMaMzulugup) anapMar
na3bIMAtIp.

10. Eoxennejn ueru.n 6ojacu. Oxap nejrparl Bo ja uox seu$ rypur
cr4HK Ay3y r'leh-rrylyua NH4SCN HurHpaKbIHAa 6ouerurejH MeTHJI 6ojacrt ule
ra'cup ercaK, Ay3yH KHTIHK KpHcrarInapbIHbIH 6auesurajn paHKlrH cycfieH-
:ujacsr anbrHbrp. Ays 6oHesmeju uerunuH y3BH KarI,IoHy Bo KoM[JreKc aHI,IoHy

[Zn(SCN)o]'z' -.[aH oMaJI" 6pnl,4vrrrrnp.
flparruru oJlapar pearcujaHu gaha jaxurrl alrapMar Y'IYH 2 tul cyja 5

AaMlrbr r{axbrp rypuycyHyH AojMyIr r"rehnynyny, 1 lar'rqn HCI uah-rryly
(cuxruru 1,12),2 AaMqhI Zjvo-nu NH4SCN uahnyny so 2 AaM,lrt 0,06o/o-nu
6anenureju Merltn rvrehryny anaBo e,q[pnop. H* te'capuHAoH MaBu-jaurul
paHr(a 6ojanr',rnur uehryny japu 6ery6, oHyH 6up japucrmu uyrajltco Y'IYH
caxnajtrptap, uKI,rHuH japrtcrruuu y3aplrHa uco l'2 AaMqbI aHarrr43 oJIyHaH

Zn'* trrahrryny anaBa eAHpJIop na ua-nxarajblpnap. PaHrun 6axeuurojuj a Znz*

onlyryHy Kecropup. Typruyuyu aprblrbl peaxcuja YqYH 3apapnnqnp. EyHa
Kepa Aa jox-nauaHrt arapMa3AaH oBBoJI rypu-r uoh.rryny MWKYH rarap Aorur
uejtpamarnAbrpbrpnap. Tat6ur oJryHaH peaKerrrnopus haurrcuHblH tarbulbl-
Fl,rHbrH Bo MnrAapbrHbrH AorI,Ir KerypyJlMocuuo Quxup Bep[nMaJII,IAHp, oKc

hutlLa roArurarbrH Horuqlocu Ay3KyH orrraaja ;ra 6unep. Ey peaxcr.rjaja Fe3* sa
Cu2" uaHe oJrypJrap. Eyruap HIxrLIpaK erAplKro, ueh-nyny rypFyruyH Merilnbl
Hna r[,r3Ablpblpnap KH, Fe3* 

- 
Fe2+ KHMLI (lu2+ LIca MI,Ic MerzIJIbIHa KHMH

peAyKcHja orlyHcyH.
JIaruH Aaha e'ru6apluctr, 6y pearcujaurrH aHUUIH3HHH cHcreMarHK

aHaJ'IH3HH r(eALrrIrHH.U,A III rpyn KarhoHJIapbIHbI aMMoHHyM Ayulapbl
r4rxrr.(paKH Hro aMMOHUyT'l hugpoxcl,{A ra'cHpHH.qaH ajupAurAan coHpa ror-
6ur olyHuacblAbrp. A-nuuurrur Mnz* no Ko6arrr, HI{KerI Ba cuHKHH ar'.rrtrouja-

Kar KoMlJreKcJropHH,qaH u6apar auuoHjarcnrt uehnyl, MyMKYH reaap HCI
Hrra .qorur nejrparaaurgrlpblllblp ne jyxapsraa KecrapuJlruju ruuu Zn2* ytytt
jox.uausurrtp.
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ll. MurpoKprrcraJrJrocKorrrrK peaxcuja. cH3cooH r4Jro ryprxynau_
AbIpbInMBIIu Bo rbl3,ql,Ipbururrru 6up Aarr{og cr,rHK .qy3y rvreh-rrya y:epuue eurja,,y,,ocr4 y3oplrHAa 

9_rg^lrynur (NHo)r[Hg(SCN)o] ruot,ryry orraBa eAopaKaMarro KoJrMr{rr Zn[Hg(SCN)o] rpucrarurapbrHbr nauxpocrou :urrr,rHAa Myrrra-hu.qo eAuplap. onnap xapaKrep xaq Bo AeH.[purrrap uaKnHHo MiurHKAHp.MHuepar rypruyJrap- r'rJro ryprxyJranr/r.rpbrJrMbrur ne ja cr4HK .[yuraphrHbrHAypyrrarrr/rbrpburMbrx uehlyn.uaprrHAaH Kprrcriurrap reiiu-6epa6"i ,"r+;;yr6ylamap Ba ra3 rrraKJrr'rHro oMorro xanrrpnop. uil";;h"#yH upan,qroAaH6up AaMr{brcbrHbr aruja uytuaclrHAo jepno,rqr,rpu6, 6yxapaauqhrpMaruecroharAup._fypy falum,r. cojyayrlan^ginp, Orp o"""; pea^eHr Hrronuurajuplop. Aypynaurr'la cepholln 1 : 10000.
12. fypy ycyirJra pearcuja. gox Aa 6ejyx ornaajaH cy3Koq Karbr3br

3orraFhrHbr cr,HK Ay3y uahryny Bo AypyrrarrrABrpyMlbrur Co6t iOr;, 
""h"t;,wrc vcna4trpnap, rypy,uy-prap na jangupupnap. Ko6an, 

"rr*u, 
_ ..punlran

janLllllr" oMoJIa KoJrMocH ueruuocunqo KaFbr3bIH ryny jaruru paH*o6ojaurrasrru onyp:

Zn(NO3)2 + CoQ{o.)z --> CoZnor+- 4NOz t+Ort

$62. Co2* _ HoHnapbrHbrH peaKcrrjanaprr
KpucraLrohHAparJrap Ba AypyJrarrrvrrrur xo6arr Ay3Jrapr,rHrrH uoh.nyllapu

:.:T^3]^":-.l"HKraAHp. 
Ey peHx hnrpauauuuru [Co(OHr)61 LroHrrapbrHaMoHCyoAyp.

1' Jejn'ul raJroBr{Jrap NaoH so KoH co2* r.loHy Hrro MaBH poHKJrH
OCACH AY3 IIEKYHTYCYHY AMONA KATHPIIP:

Cor* +Cl-+ OH- -+ CoOHCIJ
.ANESUUUU COHPAAAH OJIABO EAHJIMACH BA TbI3A'IP,IJIMAC'I T{EKYHTYHY

uohpajra poHKrrH xo6alr (U) huqporcuAuHo r{eBrpr{p:

CoOHC1J + OH-_+ Co(OH)rJ + Ct-

hanaga qoKyHry co(oH), roApu.{ro roHyprrauapar, xo6arr (III) hurpor-CHAT,IHO r{eBpHnnp:

4Co(O$rJ ..,. O, + 2HrO -+ aCo(OerJ

Oxap ro6anr Ay3Jrapbr rraehlynyHa raJroBH ee hraApoxeH rrepoKcuA llJroro'cHp erAr4Kror,r ryHA-roHyp por*r, Co(OH). qoKyHry uereuexgap:

2Co2* + 4oH- + Hro, _> 2Co(ogrJ

328



t{exyury H2SO4 - Aa harm oJrMyp, JraKr{H oHyH rypu uyhurgo Corrr -ny
COII -jo xnr,,rn (Mn rura r,.ryrajrE"o !a*,) peAyK;Hja ;aau Hro, re NaNO,
rapbrrrrbrrbrHAa heru oayp.

2. Arvrnronnyu.huapoTgua NIIOH Coi*. uno MaBr.r poHKJrH ocacr.r Ay3rreKyrrrycyHy uep.qujrrHAoH NHaOH_,H qox 6ejyx aprururr,qu 
"" iu urronrfr,

Ay3JrapbrHAa unpxuu-jaufiul paHKJrra rourrnexc 6uproruueuuu aMoJro
KoJrMocH u.ne heru o;ryp:

CoOHCIJ + TNIIOH -+ [CoQr,tHr)o]r* + 2OH- +NIf4 +Cl- +6NrO

Eyua xepe Aa aMMoHHyr{ rFJrapbr.Hrurr{paKbr-uao NH.OH Co2* HoHyHy
'reKrypruyp. rlaxuH, uahryrga Fe3-, Al3* ne ja Ct'' ,.rrpL eA,pco, oHAa6ynnapu ajrtpAbrrAa Co2* nacuron rorua qeKyp.

3. Ieaenn MeraJrnapbru xap6ouarnaprr Cor* rrra AypyrarrrMbrrxryprxyJrapAa' aMMoHrr)a,r 
_ 
hr,lgpoxcu4r,rHra Bo aMMoHr{yru rupooua"ua trorrloJraH rbrpMbr3brMTrrl 4ejraureu repru6ru acac, Ay3 qeKyHrycyHy aMoJro

KOrr.rpHp.

4' Harpupr huaposocear NarHpo, 6euerurejn cor(poo), veryu-
TYcYHY oMoJIo xouap4ujnngau rypuynapAa, 

_o_ _r,r_yMno.qoH cupKa ryptuycyHlaherrr oayp. lerenurepuH ra'cup,rH4an o, Co(OH)r, urronii" n"Lboi"iii"ra'cupungoH Hca ,rpruujau*ur poHKJrH KoMrureKc Ay3 oMorroxarupaujungeu he"rrr oayp.
5. Arumonrynr poAaHH.q NH4SCN Co2* trrro (NHo), tCo(SCN)/rapru6lu KoMrrJreKc AyJ oMoJra Karr.rpup:

Co2* + 4SCN- -+ [Co(SCN)o]r-
oxop ir'rahlylra aMr4n cflHprr, onaBo ercoK (ro ja onyu eerap uno rapbr-rurtmmrr) Ba qaJlxaJracar, oHAa OMOIO KOJIMT,IIII KOMnJIeKC Ornpre-re'Oy

horneAu.,ru re6arecaHa (o,cyja H[c6oroH, 6ypaaa aunu ju*ruu, iurr-rl orypj
KerropaK, oHy MaBr.r poHr(a 6ojajup.

,^_-.IiL1-- 
xapaKrep orar{ Cd- rroHyHyu 6y peax_cr.rjacuHu jepaue

Jerr4popKoH, Ho3opa_ a,ry1! rra3brMAbrp Kr, [Co(SCN)o]2- rounlerccu sox
rejplr-ganal,urbrAbrp (Kv"= I . I 0-3).

PeaxcnjanuH zurbrHMacbr fryH rrleh-nyna poAaHHA HoHyHyH aprbrrbrHbr
anaBo erMoKrro KoMrrneKcr4n Co2* Bo SCN- ubnrrapur*ru arlaocuacrajacunu
arraFbr ciurMar Jra3brMAr,rp. 2 Eau\rst xo6enr (II) ay:yuyn rraeh-rryly yaepuua g
AaMqbI .Uojuyru NH4SCN vahryny (Aaha jaxu6r"", 6rp-.".qop ryp, sF)-no 5_6
AaMqbr aM,rrr crHpr, orraBo 

_equpJrop. 
pearcujaja Fe3* uane onyp. NI{4scNr{no fbrpMbr3br-raH poHKJrH 60janr'.ra Bepnp: o, co2- HyH OMOJTA- xarupar,rju

poHKH nopaarejup. Eyna Kepa ra r'aeh-nyayH rbrpMbr3br poHKn r,rraHo Kr4r\{rr
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NH.F re ja NaF aJraBo errvroKrro Fc'n r,r [FeFu]r KoMrrJreKc ruoKJrr,rHronapAonojuplop.
Auraruraxu ycyn n"rre peaxcujaHu jepuuo jerzpluxge hoccacr,r aprbrp:

1-2 AaM'drr aHarr^3 oJryHaH :oue ryoru ,u',ryru lexep r"t. ,.rrpaK e,qlrpco,6up ne-u-o- yr4J'rnrpaM 6apx $lyop,A a-[asa erp,rup) rapBrrxAbrpMama 5
AaMqbI NHTSCN-HH aceroHAa aojuyru r,aehnyny ,", *'"rf 

"arpr.p. Corlr4oHyHyH Mr'rAapbrHAaH acburbr orapar, *lehryl MaBr,r Bo ja jaurrn'p"n""
6ojauup. Co2* rtlurgapbr rrox a3 oJrAyrAa aMrvroHuyr\.{ poaunrl, vpy ay:ruaKJrr4HAa KeTypMOK na3brMA6rp.

Hohajer, Ho3opAaH xevrapgujlrnras peaxcujaHbr ro3er KaFbr3br 3oJraFErHAa
AaMqr'r MeroAy BacHTocH rrna anapMar qox orBepH[JrizIIHp. onyu ropxra6raHAo"ajArrHrarrrrbrpbr.,rbr" Ma,qro - JTHTHHH Bap.qbrp ru, 6ynyu Aa rrurr,rpaKbrHAa
XO6AIrrTrr POAAHI,IA KOMINEKCIA JYTCEX. AABAMJIbIJI'IFA MAJII'IK ONYP BA CY HJIOrapqaraHMbrp. PearcujaHbr anapMar rryH, ra6arua4aH NHdii{ ," 'NH*F
aojuy,r uahryalapu ,,e honaypyJrMyrrr Ba vpyqyrr*,ryru Karbr3AaH zcraeaAoerMoK jaxurqup. Eere xar,sa aHufi73 .rynun 

""h"yrlrun-6rp ournur onaBoeTAHKIO MaBIA pAHKnU JroKo zurbrHsrp.

-^9; .i-...lT9ro- B -uaQror CroH6 (NO)(OH) (HrrrHcKrr peaKrr4Bz_ Co,*- Lo KrrMH oKCH{1uIIl!_upoK rbrpMbr3br_roHyp poHKJrH haqr'rrz Eaxv)rLIKoMrrneKc ay:yH [C,,H6(NO)O]3 Co uexyurycyHy aMano Korr.rpnp:

O=N-> por3
I

_o

PearcujaHu anapMar yryu 2-3 AaM\rbr uejrpan re ja serze rypru ro6zurrr(II) ry:y ya_tr.rrynyuy (ryurornu rypur rrehnvu cH, 6boN; orraBo erMoKra:rnnrgup) 6ap ueve AaMqbr cy ,n e Aypyrrarrrbrpapar Y,op urue 2-3 AaMqrbrpeaKeHr oJraBo eAlr6, *re.qbrpbrpxap- peaxcujzrgi Fe'* ,ouy peaKeHr r.rJraroHypy-rapa qeKyHry oMorro xorupuujraH.uoH MaHe oJryp.
7. Auuouryu relp?-pg4aHomeprypuar Nfrr)rtH!(SCN)41 Co2* ro,orp

erAr.rKAo r'.lanu Co[Hg(SCN)*] veryurycyry neprap. 
-e:-norrlrap 

CHHK Iy3yHyHonaBo_ eAI,rJrMocI4, oHyH rIeKMocrrHH cyp, aTnon.qupr,tp.
9exynry uanr uoh,ryry,r zurcrnracbr lrjro 

-g-Cl_la 
hel.rr olyp, cy r4Jlo

lryIT1lrr*. oHyH poHxr4. vahpaj'ja rreBprrnr4p. Jejuuu rcnoBHrrop ;aaMMoHJaK peaxeHrrz nlglanajapar, capbr paHKrrH iruBo oKcHAr4 qeKyHrycyHy
oMorro K_eruprrp. UVpV t{9-L_E qeKyHry AeMoK orrap KH, heln onuyp.

8. Kauryrrl Hr.rrpHr KNO2 uprir.rara.br lrJro qox Aa aypy onruajaH cr.rpKolypluycy Hna ryprxyrrarxAbrpbrnMbru xo6arr (II) Ay:y ,iri.y"y y3apr.rHAa
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arraBa onyHMylu halAa Kor{nreKc qy:yH K,[Co(NOr)J capbl KpHcrtuIJIHK

q8KYHTYCYHY OMOIIa r(orl'Ipllp :

co2* + 7NO-, + 3K* + zCHTCOOH + Kr[Co(N{OJu]I + NOi+ 2CHiCOO- + I{2O

EypearcujaCo2*-qoHyHyNi2'-AauajupruarrrYHI4[UIaAu:ro6u,rep.
[ypynaurgrrpbrJrMbrru rvrahnynnapaa qeKYHry rbI3AblpAbIIAa Bo Ke3apAuK'qo

rtaejaana qLIXbIp.
g. MurpOrpucraJrJrocKorrr{K pearcuja. Mnrpocrou aJIrbIHAa Co2*

r,roHyHy jyxapirAf Ho3apAaH revupuujuuH3 naprl-al_yu::.-!:""rII'{ Kprlcran-

napr,IHbIH uuIbIHMa pearcujacrt BacHrocH rala r'ryojjaH erMoK olap' P-earcu-

jaug anapr,lar yqyH 6up .iar,r',ru uejrpa,r no ja aaNQ rYPIx rco6anr (II) ay:y

rah,ryny oruja urYluacn FapHHlIo rypyjana runu 6yxapJraHAhlpblnblp Bo

cojyuyrlan coHpa 6up ,[alruu pear(eHr I{JIa HUJIaHI'InI4p' Fe3* ulurl'IpaK

erAHK.q,A peaKeHrr{ oJIaBo erMo3AOH OBBOJI EaMtI6I y3apHHO NaF '(ouacuuu
caJrMar JIa:lbIMAbIp.

10. fypy Ycymla pearcuja. l)Harpuyrvr rerpa6opar MyHr{yryHyH aMorra

KoJrMocH. Ko6anr 6uplaruuocr4 Harpr4yr\4 rerpa6opar nrta Na2BaOT'l0H2o

MaBn poHxnr,r MyHqyr Bepr.lp. Ni2--uyH MHrAapbI roHyp poHKJIH MyHqIyr oMona

naTupanjlruaeH peaxcrEjaja r'raue olyp'
2) Cypry'm'ro MeroAy (tD'M'<Dnanurcrtluuu)' Asa'nu: onyHaH rapbl-

rrrbrrbrH 6rp ""u" 
Kpr{cTaJrJrapbrr{br qrrHH KaCaAa ra ja vunu IeshaAe Aec-

.rajun uasurc rcpaQu uaa 6up neua NH4SCN xpucralnapbl Hrlo cYprYprap.

Oxap rapurubrr roHyp orypco 16y Fel. IIoHYHyH onAyryHy recrapup)' otty

6up 
-ueui 

HarpHW'*o"yrqut NarS2O., KpI'IcraJIIIapbI I{rIa .YPTYP-.?p,: Ey

,u"un AoMHp tlfb - AaMHp (II) xr'rnau peayrcuja onyHyp na Fe(SCN)t-un

rbrpMbr3br-ronyp p.r*, urlrp.' ko6zuITbIH qgrr,IpaKbl I'IJIa rapbllurrrtu 6y

p"n*, (NH.t[Co(SCN)o] r,ranu poHKH HrIo oBo3 orlyHyp' oxap alrtuuuu
MatsH poHKrIu peaxcuja rapbllublrbrHu 6up AaMltbI "y ryu--'-JlocoK' oHra

ro6animr pouurra 
- 
"oum"rc, 

huqparnauruurrr [Co(OHJu], I{oHyHa

,"uprr"""*iup. .[ervrellr, cyjyH uturgpaKbl peaxcujaja MaHe. oJlyp' Eynl xepa

4a jaur ycyrra oHy jepnue jerupuxxao peaxcr'rja r"rahcynyny cy Ltflo

rapriuluajirl y3Br4 haruelqqu ule (auul cnnprr.) ercrparcuja erMoK rIa3bIM

KonHp.
Irlupurrorqurp KH, cyprMa MeToAy ruro cyjyH HIIITLIpaKbI uno xeruejan

orp roiiu peaLcujanap"i'i"prnu jernpuox ry'*y'ayp' M""aaau, Co2*-tty

aHarh3 onyHaH rapbltublrbl Na2SrOq Hna cYp'rMoua uyojjau erMaK onap'

$ 63. Ni2* - HoHJIapbIHbIH peaKcrrjanapu

Tepnra6nu4o HI{Ken (II) uoul' orlal{ cy-{y vahnyn'rap hugpauaruurtru

HoHlap oMoiro nangujuHleu jaurun poHKo 6ojantrpnap'
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1. Jejrulr ronoB,Jrop NaoH se KoH Ni2* - uoHy rrna jaruru Ni(oH),rroKYHrycYHY OMOJTO KoTr4plrp:

Ni2* + 2OH- -->NilOff;rJ

Yeryrmy ryprrryJrapAa, aMMoHr4yM huApoxcuAraHAo Bo aMMoHHyM Ay3Jra_pbrHAa henr oayp.
2. Aunrorruyu hnrpoxcnA NH4OH 

_aBBarrira jaruur acacl Ey3(NiOH)rSO4 rreKyHrycyHy oMona KorupLrp, 6y rc 
"onp'uou, 

NH.OH aprrr_Fr,rHAa MaBr4 poH*nlr KoMlJreKc oMoJro xe.rluocll _re hen, oryp,

Ni2* + 6NH4OH + tNi(NHr)61r. +6H2O

Anruoujax Ni2* r.r.no [NiOIHr)u]r* KoMrrreKc Karr.roHyHy aMaJro Kor,p_MOCU HoTHriracHHAO OHy qeKlypMyp.
3' fonenu MeraJurapb,r xapGonarraorr jaurua paHKrrH, ryprxyrrapAa,aMMoHr,ryM hr,lgporcll4go Bo aMMoHry, *up6onuraa nJrr- *aH HHKerr Kap_6osar Nr-qO, rreKyHrycyHy oMarro KorHpHp.4. Harprpr huapoeocear Nar[ipO1_jryry paHKrrrr, rypruyrrapAa, oqyrlnoAoH cr.rpKo rypuycyHra heru oraH NirgOr;, ,"*ynry"yry aMona Ko_

I191p: Yerynry heNr.ruHr.rx aMMoHr.rW huapor<cvrua hem onayry ha.n4a, je_
Juqu _raroBurapao he"nn orrMyp.

5' ,{uuerunrarroKcr{M 
-(gyrajen 

peaxruna) Ni2* - lrony r.rJro aMMoHHyMhugporcnA uyhuruuqo xapaKrep .rlpuu:ur Aaxunr4 KoMlJreKc Ay3 rreKyH_
rycYHY oMorro Korr4pr.tp. pearcujaHrr jepraHo jerupurex y.ryn Orup our^r"HUKeJT ay:y uohlynyna hep 6rapungeu 6lap qa^{.,rH OJrMaDra .qr{Merr4Jrur,oKc,MBo AypylauMbrur aMMouuyrrl hr,rgpoKcHA 

-rr,reh-nymrap", 

"ruu" e;1wfiip. Nir; _
HoHyHyH 6y r"ryhyr'r pearcr.rjaclruirH jep,uo.ierrrpn 6x-ur"furrrnu KorrAr.rK,qo,hop ruejaen aBBorr 

-ueh-rryayu 
pH-Hb; .r1""rr'rr"-;;;;;", rej4 eruraxJIa3bIMAbrp.

Mehnynaa TypIIryJIyFyH,MlzrAapbr rrox prAyrAa peaxcuj a aJrbrHMbrp, qyHKrz
AHMETI4JITiIHOKCHM _ EOTAIP TYP.,Y OJIAY*YHTAH, OHYH OMOJIO XOTI.TPAI,JHKoMlJreKC H* ro'cupuHAaH lapqrurarrup. holavrnrn uoi"on"ry, rrr4poKcr4A,Hapr'rFbrHAaH TT'KHHMOK na3brMrbrp. yuyr'arzjjerno, Ni2'-nyu Air"rrr.rroKc,Mura xrasajer ra,qop raM rreKMaci iwriurz pH-",n 5-10;;fr;rAr.rHAa Ke.qup.Peaxcujansr ace"ui 6y0ep .up",-ir.r,'i.rrpu*r, Hrro Aa (CH.COOH ranocHrcooNa aprbrFbrHbrH rapr;ruuru) pH*J-g6 anapMar orup. He:apAeHrevuparajran'ru: peancujaAa Fe2* r-rrpur. eAapco, AHM'rilrrcilHOKCHM Hiraherur-9r1y rupMbr36r paHKJrr{ \axvrru KoMrJreKc Ay3 oMona Korrop.

NarHPOa r,Ile pearcnjaHbr KaFbr3 y3apr,rHEo unupru.ru--fri2r _uonyuy
MaHer{[rHK TepaAoH r.roHJrap r4rxrHpaKbr nle re'juu 

"rrua olap. pearcr;uuur
KaFbr3 3oJraFbr y3opuHo 6up qauvrr NarHpO, jepleru{upaO, n up*o;;;;
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iuIEIHttIbrIIr ja[r ,tarcaji) nqaprrol.IHAa aHiL[H3 oflyHaH uohlyr onal{ KzlrlunJap

Ir.rro roxyHypJlap Bo jeuugau NarHPOa uahrryrry aLIo 'ro'cHp euupJli)p. EyHlan
coHpa iroKoHHH orpa$nmrt HrropHCLrHAa \t4uervcrurutoKcuM oJraH Ka[I'IJrJap

ano AoraHrbrpapar aurrou.iar 6yxapsl nla arulejuplep. Ni2' orlAyuta vahpajn
ha;ro aJrbrHbrp.

$ 64. III, II se I rpyfl KarlroHJrapbr rspbrrlrbrpl'rldrbrlr ahttull,r3l,I

tII rpyr KarlroHJlapbrHbrrr uyhyrrr pearcajarrapsr tle'r. 17-,tro r.ryrajuca
euunvp. III rpyny ejpaHopxou, 6lr:l II Bo I r-pyrJrapAau ,'!erpr'rl,I orrfi.par, KHM-
jeru uenpulMoJropun 6ej1x r'lyxleru$.rrr.lju BO MypaKKo6 crll,aacrr r'Ino pacr-
JlalilAbrr. Eyuy uaaapo alapar, III rpynyu aHurrru{3HHHH (5up ciirpa myxronuQ
MeroAJrapbrrlbr rejA erMar: oaap. Oulap 6up-SraprapuHAoF,r hap .urejaau oBBoJi

III rpyn KaruoHJrapbrnuH japrrl.lrpyunapa ajprrm,aa yclrnJ.rapbr HJIa Qopr-
xoHr{pnop.

hnApor.eu repoKcr.rAuH rar6llra r4no oJraH MeroArra ja1:rsrurpynnapa ajrtp-
Mar fIyH hu,qpoxes [epoKcraA]rrr ro ja HarpHyM [flpoKc{4rtr{H HrxlI4puKbI I{iIo
taJIoB[IHIiH aprbIFbIHbrH ra'cupraHllan ncruQ&[o onyrryp. Sy :altru .Alt]* Ba

Zn2* Karuonnapu AIO-, sa ZtO2-2 aH,(toHnapbrHa qeBl)r4nopaK Ba ra,r!)BH l,{y-
hnrAa hu4poren [epoKcHAnH te'cupun4an Cr (III) c)Kcul.(nou]Mi)cH uiJT'I4\Ia-

cLrHAo zlrrErHaH CrO2-o uro 6npmarga ltalurlu2la raJrbrl)nap. farau KarrloHJrap
Ti(OH)4, Fe(OH)3, MnO(OH)r, Co(OH), na Ni(OH), urirrcilrrHrra qeKyp.rop.

Alnronuyu hHAporcuA MeroAy u;la japuurpyrrrapri a-jpr,unrarutu ac_a-

cbrHbr aMMoHr.ryM ,uy3napH r4rurrrp:rKbr rrJro NH4OH r()'clJpuHl.[ou A1]*, Ct'*,
TiN na Fe3' hugpoKcHA ruaKJrulrAo rroKhdonopu, Mn-?*, Ilr:2*, [-Zn(NH3)6]2*,
fCo(NHr)u]'?- ra [Ni(NHr)o]'* KarHoHJrapbriHslu rnlohtry-rrAa j"iurNracbr rt)urKurI
egup. Aur'toHHyM hagporcnglrHlrn oBa3r.rHiJ aN{MoHizya,r Ay3.)rai)br rilxlupaKbl
Hrro flIrpr,rAun CrHrN rer6ur eAr{nco (pH 6,5) aJryMunr4yM, ;qi]Mr.rp (lII), xpou
(III) na rHraH (IV) haapoKcar:ur€)p uraxrn{uAa qsKrrpoK, jepa,.: ralau III
fpynyH KaTI{oHnapr,I rupuAr,rHJre 6uprnlrqo horJl o-,Iau KoMrrJr(".Kc . y3nap
r.xoKJrrrHAo rrlahlylga r,aJrbrpJrap.

feroru Merolly Bacurocu urra japrrurpylnapa ajprrrnura, rrr sIi'rpMaua
NaOH-uH aprbrFbrur,rH Ta'cHpr.r HJra arrapburALrrlla Al3'' so 7,n2* utyt,u4H,ar-r,roH
(A1O-r) Bo cuHKar-uov (ZnO2-r) uahnyn4a riuapar, .,[II rpyliyn riaJraH Ka-
Tr.ronnaprr uce hngporcr.rAJrap naKJrHHAa qoKypnop.

Acerar MeroAyHAa (ocaceu xpor,a onuagirrAa ro'r(iprr onyHaH) Alt* so
Fe3* CH3COONa alo rbr3AbrpMarJiil ociecu acerarnap, rllraH Hca Ti(r3H),
IllorurhHlla qeKYpJrap.

Ey uero,u:rapu rer6ur e'r'Ar,rqa, CoSl, NiS so III tpyry'H rzlri'eH cyrrlug-
iropnHuH gyp)/rrarutrbrpbrnMbrrrr llCl-lta hturi orrrlacl,rnAaH ur:rrr(x,g.a eitro,poK,
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co2* so Ni'* aAeren Hpor,qoAoH ajup'pnap. Jlaxun 6y ajprurr,ra irox Aa raMorrMaAhrFbr yrpr japuuMr{KpoaHzrrrr{3_,uapiuiuuge 
iapup""ria"rp.lejg err,rex Jra3brMAbrp ra, III rpyp KaraoHJrapbrHbrH ajpnuluacrrurmraran 6aurra Mero4rrapbr rorrra qeKMo hhucenefr-'-r"- t 

"aa,rrroH 
aprb*uyperre6neluupno. gynrn aMMoHr,r)ir\d hrapo*crrl 

""rlay"ou aJrWHHHw,xpoM' rHTaH BA AAMHp,,H hu4porcaqnepu r4Jro 6uprrax4e Ke30 qapnaH
AopoqoAo co2*, Igi2* ra iz"nneu Nin'n roura qeKyprop. Eyua xepa Aa oHnapbrjapuurpynnapa ajrrprua-:gaH oBBoJr, re,jun erMaK rr,recneherlrap. hurporeurepoKcl'IAHH ror6ura 

),reroAlH4a (na xyiyca-rro ranaBr{ r,aero.qyg,qa) vexyrr"y.lo
KeqoH uourapna 6up jepae Zn2* veryp.

Aruarrr4a III, II ra I rpy., irrrorrapu, rapbrrubrrbrHbrH huApoxeu
T:!_OT""O' 

AMMOHI{YM hTTAPOXCNA BA TIHPI,IAI{HA rAr6Ui ETMOKIIO METOAJIAP'IH
Ja3blnMacbl BepHJrMr,rurlup. Eupuutrr.r r,rKH MeroA yjryH cxeuJropJra HJUryc_rpacuja onyHyp (voq.18 ne 19_a 6ax), 6yurap i"iiii" j;;;"" jerrapuejuuTa'r,uarbr rejnrr, janHu: auenujjarriH K.AHTTTHHHH apAbrqbrflrbrrbrHbr Bar.roHJrapbrH aj pruuacu rrpocecHHu Kecropr.rp.

Ja/u-ta caxraMar na3brMAbrp KH, ne:opleu revrapAr,rjuuH3 aH.ir,3 MeroA-napbrH hauucrr ja-uurre po3-o rarurupaK erMoAlrx,qo ,ei6ri eA,rro 6nnop.II ne I rpyfl Kar,oHJrapbr poHKc,3Aupnop Bo aKcop h.r.qu aF rreKyHryrop

l"-B(pY, lr]--yl-l* 6up csrpa Karr.roHrrapbr paHxrrr.rAuprrep (Ct'., Ni;;,'C;f,re ) Bo poHruru 
-veKyHrynop oMorro Korr,rpupnap.- Ey re ja 6aurapoHrcrroHMo vox vyhyr'r aHiu,rr,K urrrrarrorapa"n Orprru rarxKHJr eAr,rp,6yua uce qox qu.qru rr4rrar jerzpuar Jra3brM xoJr,p. Ee,:au 6y auanu:u voxjyurymeurguptlp Bo oH)r{ HarHcroJropHHHH Ay3KyH oJrMac'rHa uHaMbr aprbr_prrp. Oxep, aHiur,3 oJryHaH r-leh,ryn paHKcr.r3A,pco, oHAa jyxaprrqa xec_ropr{JroH paHKJrH KaTyolrapblH .,ry3'l,r MrdrAapbr 6ea-e ururapax 

"la 
^6rr*"..

hoN,t.ruul.IH (NHrrS 
"e'arprrAeH 

poHKcrr3 rreKyHryHyH rrJrbrHMachr aHa_rrr'{3 
'JryHaH 

r'loh-rynqa Fe3*, Fe2*, Ni2* se co or*ra,qrr.irni, *""repup, 6enerH, 6yrulapun cylQugnopu- rapa^ poHKroAr4p,nep. Orep qeKyHry roMr,r3 aF

l"j*:l-p-"^".:_ I:lly*u A lr 
*, 

-Zn2' 
ra j a Tii,, .r rapx ra, j u.i. paHKnurr{pcoUF , or poHMoAHpc-la : Mn2* onAyryHy KecropMaK orap. o.u6orre,uyxrara+ uouaapuu_6r.rp jepae onMacbr HarHqacHHAo peuxlap 6u p_Oupuiuuopsaaajap; rraKrrlr 6up c,pa hannapaa 0""" n"fre;;;;'6u", 

""fi;p.Peuxu r'lyruahaga a[apMarna aHzurr,r3 qox acaHrarubrp. fiuxep ropeeAaH,uroh'rrynyu poHKHHrr ro_ .ja 'reryHryJropfi Ho3opa €r,rapar, 6e,seH cehnnepu
y1"g:# :Tu* onyp. Meconau, III rpynyn aHarrv3t4 3aMaHbr F-er;, F;ti:;5;Bo r\l- ranruualu6ca, cylea4 r{oKyHTynapu_rapa paHK,qoAr,rpce, ajgriHaupKV, hapa,qa uco cehr 6ypaxu:ruuruairp.' Ey 

^"r"-aun- 
aHuru3 onyHaHuahnylyn o3YHYH paHKHHI,I Bo oHyH aHar,v3vt Hor1rrdocqHAa aJrbrHMb.rrqeKyHrynapHH p.Hrffrapr,rHr{ Ho3.po iurMaf oJrryFr-a nauulaup. oxep uahny,

ryBB.rJrr, r€JroBrr pearcujacuHa M'rnr{KAr,pco (pH> r0) ne urroiju* ,j,BepMHpca, hluporcr.rAnepra auQorep xaccaja r'-r* omuajan KarHoHJrapbrH
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heu 6npu urxrrrpaK eqa 6unua:. ,[euoln, 6eno ha-ura III rpyn KarHoHJra.
pbrH.uaH ja.rrHrrs aIryMLrHHW, xpoM Ba cHHKr,r axrapMar Jra3brMrbrp, 6yrua1
rarraBu rr.rahnyrurapla AIO-r, CrO-2 (re ja CrOlo) te ZnOz-, aHr4oHJrapbr tuaK.
nrrH.qo urrrrxpaK eAr,rpnap. Oxop r"rohryayH ranenruruju auuouuyu hr41.
poKcHAraH ra ja ouyr hep haucn 6up auuour4yM Ay3y lrJro rapbrrubrFbrH,qaf
r'aejAana rrhrxbrpca, oHga raehlynra Fez*, Mn2*, [Zn(NHr)u]'*, [Ni(NHr)u]2- ne

[Co(NHr)1'?* ururupax eAa 6ratap, JTaKHH Fe3*, TiN, Al3* sa Cr3* (exep pH
10-nau jyxapu aejunlupce) uurupax e,qe 6uluouep.

Typur peaxcHja sauauu r,aah-rrynfla III rpyu KaruoHJrapbrurrn hantrcbr oJra
6urap. Jlarus 6ypaaa ga pH-uu mjueru ahouujjarcns 4ejran4r.rp. Oxap
r,,rehnyn pH25 naruKAr,rpco, oHAa r{ox 6ejyr ehrur"riuurbrrJra opa,qa Tirv sa Fe3*
oJrMaAbrFbr ropapbrHa KoJrMooK orrap. Fe(OH), ruexluuae pH 3,5, laxun
ruraH Aaha qox rypur uyhnrla (,,raa. 10-a 6ax) raMirMuJra qeKyprap.
Jlaxun 6yHlapun hauucrrua 6axrvrajapair pH rujuaruuun ro'juuu Bo
uohnynyH poHKLIHHH rtryurahugacH sox ehar'.rnjjernugup, r{yHKH 6ele
r"rymahugo aHarII.ITHKa 6a'gu roxuHH[ Kecropulx Bepr{p. AHa[usaH Horr.trdocu
ura uyrajuco erAr,IK,[a xycycr,rra axep xuvjeBr LtHELtBt4Ayar Ma,ruoJrap re'jun
eArnHpco, oHyH AY3KYH jepuue jerrpnnuacu 6apoga HHaMbr aprbrpbrp.
Meh-rrynyn rypu peaKcujacu HaHHKlr uehnynaa 6y ne ja 6aurra III rpyn
KarHoHJrapbIHbrH Hrurr,rpaK erMacHH4au, horra a:aatru3ytH KeAHurr,IHAo r{ox
Baxr oJraBo oryHaH cep6ocr rypuryHyH HrurupaKbrH,[aH acHJrbrAhrp. Ol6ar:re,
6ele ha.rnapAa Mahnyryu pH-uu 6ulanacuro re'juu erMoK va'uacrrs,qup.
Mah-rrynaa lrrurHpaK eAoH KaruoHJrapbrH aHiurHrHK HHuaHoJropHHH KecrapoH
hep haucu 6up envy ruuu pH-uu rujuerunu atrMat fryH, HponfiqaroH
cap6ecr rypiuyHy rapblruAbrpAbrrga rruejen 6ylaurrr arrbtHaHa KHMu
Hejrpa-nnarrrfibrpMar ra jalnu: 6yuaau coHpa pH-u ra'juH erMaK na3brMAbrp.
AHarHsuH KeAr,rrrruH.qo pH-mu re'juuuuuu III rpyr KarnoHJrapbrHbr
aMMoHHyM cyrQul ueh-uyny Hra qeKrypMo3AaH aBBon anapMar uacnahargup.

}TT IPOXETT IICPOKC}IIUH TAT6ITIIT IIJIO OJIAH METOA

1. Lfrr un uyruahu,qelop Ba joxlaua"lap. 1) Meh-rrynyH poHKr.rHAa Ba
qeKyHTyAo rayurahraga anapMar Bo oHAa orlil.r Bo ja onr'aajan ajprua poHrsru
KarnoHJrap harruH,qa ehrHua-nuH ropapa iurbrHMacr,r.

2) Yerprrynlu hona orrMacbr no II rpynyu cynQarnapbrHbrH ajprm-
Macbr. Anaau: oJtyr{aH uehlryl rreKyHTy ruoKJrnH.qo oJrapca, rapbrrrr-
Abrpuanra cbrHar rrryruocuno 2 yaruuu rexy6 y3oprrna 2-3 lar,firrr 2 N HCI
oJraBo eqopoK rbr3[brpbrplap. Oxep rroKyHry haln olapca aHaJM3 oJryHaH
ueh,ryryn japucrr y3opxHa 2 N HCI uehlyry onaBa enner.ne henn
e4rrnopoK arrrarbr/Ia Kocropr{,JrArju xmln roArurr emrpnop.
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oxep qeKyHry raMaM,no hon-rr o:,'.rypca, Ba2* so cr* cyleauaprrurruHrrrrr,paK ergHjuHu Kecropr4rJ. Eene halalr rr.rohnynyn hu*ura"rru, 6up Hevo.[aMr{Br 2 rr H2SO, naah,ry-uy t4.rro ryprxyirauil.rpbrprap. EyHyrua ejHu aauan4aHKrr Morco.{ onra e"rIHnHp: 6up ropos4an rypuryla t "r, oron r{eKyHryrapuHhavu*r h..nn eAu;rup 1rapt5onfo,jo; r,r,iir#.il_in,fl.qrrrup ru c.),AHKap 
'apeoqan 'lca, exop ruretr,rynja So''o aoruapbrH'*r rar'rJrbrFbr II rpynKarrnoHJlapbrHbrH haurrcuHrru .vrqrurrup rrroKnHHJIo TaM

i'{ffii'J:;lffi lat";]f m,'SllX;X"Hcolrpa,",,uo,J.l;-!*ffi I,"HJ;
6yuyu 1ry, ,,"iru. 

",yuac,Ho H,so4 ""#lj':#;l## i;#lH fl:ffi'rHr?6rap reAap cirHrp,Cllyra e.qu,'r,p l,n -i,nroru uaeeas uehryla 6up ueveAaMqbr H2SO4 rrJro ro"cup 
"qrrrp. 

r{eryuryuy, ,_u*ruruc' Baz* so Cl_cyrQ_allapurrr,rH raM .reKr yj yHy *L"ropr1r.
Mehny;r cynsauap ,-n-a .uprru*rr .1*rgq cy hauauu ,'ra z-3 Aor,rou,r3Abrpbrrrbrp. hanl onr,.rajarr BiSOo ro irSb,, ;"il;;;,eA*rrup, jyjynyp no aH,ur,3 ory*,yp. ir;"#;r;Hffit::IJ;:X#Xt#

TOArlrr e4Lrnilp.
3) Motrrynyu pH-Hrru ra'juHz. oxop aHa-nr{3r4H KeAH,,,},HHH .BB.JTKHuephalocun4e vrehlyl rypulyniur4brpbuMbnrrca, pH-rr III rpyn KarHoHJra_

X;,';1, ?1[:iJ,lo!r,lj,1f#,,T:;"#r;;'u'auo aBBarr, r'aahnvrv rapbrrrr/rbrp-

A aH 
- 

c o Hp a r-e'.j, H 
- 

"r.u 
o K n a 3 br M^bro. 

" 
jiiff""# "d:I"i ,T:rJ#XTi:rHH;cep6ecr 

Tryxry*ryu oJrMacrrHbr,*""rlprp.
4) NH.4 r'.lyajjeu e,qr.{JrMi)cr{. I1l^rpyn Kar,orrJ,rapbrH.r rpyr pea^eHrr{Bacr'rrocu uro qoK.qypopKoH uohryna NfIj, an;an 

"oiii'p'"r. 6yua xepa 40NH*o 6y .{oKAypMoAaH oBBaJr Kacpn,r{ero4rra nayejjeu eA}.rJrManHAHp.Te'junarrr l-2 ,qaM'{rr aHuru3 oJryHaH ,ur,ryrJ.* *"t l'p"u"rrroa NaoH_pruaprbrrbr ulo ja 4a Hecnep peaK,rHBt4Hl4H lh-ourpur"'ruiuru.;pu,iu'ny*r;:,;"';;d;"::ff"'ii:r';:ffi |f,"i#xi*rTl#pHHAeH III rpyn nrrronr"poiro,,, t,rapo*cra '6ffiffi;opr.rHH 
qe*y_

fl ll#?,:)iT,?,ilrf "n*rQrra erHIrHp Ba iurr,rH rvr.,,, 
".r"pr4y.urou Nii,

5) Fe3* Bo F.e2* ruyajjan eArrr,rMocu 
III rpyn KarHoHJ,rapbrHbr r{eKrypMo_loH oBBoJI a[apblr'IMzurbrlup. Ee:ro xu, 6y qoqlpruragen ue 

"-"aynryHy 
HNOr_Aa hern erAHK,qoH coHpa roMrrpHH har,aric' F"t.";"*;iinTrunu*urp.oxep III rpyn KarrzoHnapbrHbrH cynsrng 

""-nror"[liiop]rHr.r xJropr4Ar)?urycy HJro Hrurrorrr{rrupco (NiS ne i"-S_, ,1"prri'fffi oHAa A6MHpHHhaurrcrr haApoxe' cyreua' ,",.rprrr"n pe4yrcraja oryHaqar Ba Fc?*UoKnLIHAA olar{alIBrp.
Fe3* rr.ryejjeu erMoK rryH AaNrqbl reshocuure ra ja cbrHar uylroclru4a IAaMqbr aHarrrr3 .nyHaH rraoh:ry,y 2 n HCl ,"- fur<6iiJ',i"trr_opbr HrrorapbrrrrAbrpbrpnap' Feo[Fe(cN)u] 6epnnu a6rrcri,rn,our-qeKyrrrycyHrl{
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aJrbrHMacbr Fe3* orqyrlmy roc.qur egup. TypuyJrarrrMbrr[ uehnynyu garrrpz
huccocuuo 6up Aauuu NH4scN uoh.uyny Prno ro'cup erMoK onap; 

-Fe(ScN),

oMono KorAHjuHroH rbIpMbI3bI 6ojanrraa aJrbrHbrp. Fe2t HoHy, TJ{pruynar[-
AbrpbrnMbrrx rraoh.ryayu ajplma HyMyHoctrHo Kr[Fe(CN)u] aacuracu Hra ro,-
cr,rp erMoKla r'ayejjeu eAznHp. Maru veryury Fe2* oJrAyryHy Kecroprrp.

6) zn2n ro'jr'*r onyHMacbrHbr Kacpu Mero*ra anapMar ,"."eiuyi"yrayp,
rryHKH crrcreMarllK aHaiII,I3AO toua qeKMo HorHr{acuuAe 6O,aan 6y noulaprr
re'juu erMoK MwKyH orrMyp. znz* re'juu erMoK yqyH ja H2s- peaxcuja-
cbrHAaH, ja la EurazoHr{,Ira oJrag peaKcuja_uaH racrueaAaorynyp.

Eupnuuu han.qa _II rpyn KarroHJrapbrHbrH cyrQarripii ajprug'rgau
coHpaKbr ueh-nynyu 5 ,qaMqHcH urrrlejeu 6ylauru er,aan-e KaJroHo Kr.rMH
Narco, une uejrpannarrrrbrphurbrp, 6yaauru l-2 AaM.dH 2 :r-HCl uehnyaynga
hem erunup. A-ruur'*rrw :aHQ rypru uahnyJra roxMr,rHoH r,rKrr heuu iy,-6lnp
Aon4ro MYAAoTHHAA Cyp'erue qaJrxaJraAbrfAa uyejjan huccecu heLn orlr*lajaH
rxaKlrJrro turrrMar llreprrilra caco, ro3y oJraBa ehl,1.ilt4p, Ey :auaH pH-iftr
rnjuaru raxMHHaH 5-e rar*rr.r rirJrxbrp^ ne peaxcujaja ,aHe.rurru* rrp"gei F"r*
Fe(oH) ureKJrHHAo rreKyp, JraKr.rH znz* uahnytra ranbrp. llerynry ujporrurp *e
ryJrJraHbrJrBtp, ceurpuQyrara 10 AaMqbr Qopuuar 6yQep rapbrrrrbrFbr aJrirBo
eAr4iropoK (pH=2), ueh.nyrgan l-z Aorgro HrS ra3br xi.rrEpuprep. Ar
qEKYHTYHYH OMAJIO KOJIMOCH BA HCI-AA hErU OJIMACH ZNz* ONAYFYHY
Kecrapup, (Dopunar rapbrr.ubrFbr oBo3r,rHa ruohnyna rt4 ha.,rM 0,05 " HCt
uahnyny erAr.rKraH coHpa, pH-u jox.rraju6, hurpoxeu cyneua ule ro,clEp
erMoK onap.

he^{'ru,Hn zn2' na Al'* -y III rpynyn 6aurra Kar,oHJrapbrugat 3Tvo-tu
NaoH no ja^KoH urahnyJry HJro ro'cup erMoKrro ajupuar onap. Meh,ry,Aa
janHu: ZnOz-, ne AIO', oflaqarAbrp. Ey uah-rryla huapoxeH cyl$ul 

-ana

lo'gup eArurHp: ar qeKyHryHyH aMoJra KoJrMocr{ cuHKHH OnAyFyHy Kecrapr,rp.
ZnS ajpruqbrrAaH coHpaKbr $unrpar cN3cooH Hra rypuynarrrAhrpbrrrbrp Ba
rajnaruama hu.qpoxex cynQr,rA qhrxapburrbrraa, coupi Al3. yryu joxnar,aa
aIIapbrnbrp.

Eo'su harurapAa, MoconoH uehrryaaa Fe3*-gaH oJraBo, 6aura oKclu-
JIOTTIIHPHI{}'JIAP OJIAYTAA,-CAP6ACT KYKYPA UEXA 6IEIEP, BO'gErr qEKYHTYAA H3
TUoKJTHHAA HHKeJT Sa xo6_a-[Tbrn cyrrQua 6fipleruueloptr ona 6r,uop: r{eKyHTy
6os sa herra rapa ora 6unep. heM.u4Hr.rH rr.rraHar ryprxycy H4Tio4 .r*",
qeKyHry nepe 6unop. Eyua Kopa Ao, huApoxeu cyir$ul re,cupnHgaH qs_
KyHTyHy atrsr6, Znz' yryu joxlarr.ra pearcujacu, unap"u. na3brMAbrp. Ey ve-
KYHTY YqYH I{IIIJIOH}I.JI}IP, CEUTPUSYTA EAI,IJII{P BO CEUTPUQYTATgA ZNz*
HOHyHyH oJIMacbI (NHJ,[Hg(SCN)4] pearcuJacu I,IJIo MI{KpoKpI,IcTiUIJIocKonI{K
JOXJIaHburbrp.

znz* -lroHyHy hornr.r,u,H AHTH3or,na AaMr'rbr pearcujacu me re'juu
erMoK oJrap. Xapaxrep Mop)iFy-rbrpM6r3br cHHK Ar,rrH3OHar helrocuuun
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zurbrHMacbr Znz* otgyryruy Kecropr{p. Cuur oJrMaAbrrAa aMEJra KoJrMr{uHarpHyM A^TH3.Harbrn ho-nracu HapbrHqbr paHKAa iurbrHr,rp. Cohr eruouoxr{yH' aHarrr'r3 .nyHaH uahnynyu rraKocr,rH,H jauuna I aI**", 2 u NaoH
fgy#] 

jepre,,4Iapr,6 so aHrI'IsoH HrIa n"'""p 
""""""", ;;;"""pu rrryrajuco

7) Ti re'juH eApurMocaHH Kocpx rleroA[a a[apMar jaxrurr orap, xy-CYCI,IJIO EXEP III rPY,, KATIZOU'AP"IHUA AMMOHI,IYM CYN+HI BACI,ITOCH }IJIO''reKnypyJrMac, rbr3AbrpMar uno arrapbrJrMbrrrc_a, THraH rypuynapAa harrr o.n_

H'filr[jj#ffi# ##:, 'vp'v"v,u xeva 6urap u" u'nLr.rH KeAHrrrHHAa

TuraHu aaha .jaxuru xpoMorpor rypuycy Hrro AaMqbr peaxclljacrrBac7roclr HJro re'jrzH erMaKAHp. houvzu,un 
- 
ouy ryput ruyhrarle HrO,ro'c,pr4H,qon, Fe3* - HoHyHy r4paruqoAoH 6o"6ur,ryprrrlyly Hrra KoMnJreKc,,raK,n.qo 6up"rrougupMoKJro naye.jja, erMoK orup sy tnvn'rryn rra3brMAbrpKH' Fe3* caprt paHKJrH gJrAyFyHAaH, eJroqro Ao aMoJro KoJrMHIrr ruraHblHircpoKcuA 6uploruuocpr 

.herul.ru poHxleAr.rp. Csrnar tuyrrrocr,rHo 2 [aM.,rrraHzrrr,3 .JryHaH uehlyn 1 qanarlr Qoc+a* rypruycy ueh.nyly sa 2_3 AaMqbr3vo-nu Hro, orane,.?Til* oxep ii** o,rrri, *"try, poHr(,ruArrpco,(aruru na ja vehpaju penx) Bo caparrMa 
-nuc 

hicc 
"ry;;;;, uyrajuco yryH"Kop 'navpy6e., a,qnauau uehry,r tu.irprurr. rra3brMAbrp. EyHyu yryH 6aruracbrHar uy,uocr{Ha heM.rHnHH 2 aarrr.{ir aHaJrrr3 orryuan rrohlya, I 4auuuHrPOo se 2-3 AaMqbI 

-cy 
Korypyryp. Oxep 6npuH.ru ;il;; uyrrocr.rHAoKr.ruahnyn, uxuuuuj a Hrac6oreu .ipi,a,i,p"u, 6y "rd;;;;' "*y.*, Kecropr.rp.z. Irr rpyn Kar,oHrrapbr*br, it ,. i ilil;;;ililbr,.(aH ajprrn-Macbl. III rpyn rarrrorlapui II ne I rpyrurapbrH aHiuru3trHAo rer6ur eAr.rnoHNa'HPoo' olH4)2co3, G'{Ho)rcroo r"'6o.,.u,,peaKeHrrrap L,,a r{eKynrynop

;:l#'#:i; 
6vna xepo ae hap-rueiAoH oBBarI ur''pl,- 

"u,""oriiup'nu, ajupr,.rai

Konyc uaKurrJrrz cbrHar ruyuacuHa 29_2^5 Mu\ru (aprur om,ra:) aHaJrH3orIyHaH uehnynqaH 
lerypy6 Ba y3opr.rHo 6 g A;,;;;-ilipi'rr.rahryny oraBoequ6' rypuryHy aMMoHryrr^ t rqpo""io uu"r"""r{ HJro nejrparrnaurgbrpbrpJrap.Auuonuyu hugpoxcuguH aprbrrbr Nis ro 6arura cyrsu;propnH KoJrJror4quehlymap oMaJro *e"rparj, lryr r"3rpaJrrrarrrMaHbr ehrnjaua, AaMqbr_AaMlrbr 2 u NHooH orase- 

"rr"*" no^ hep o"+" ;;. uyrxocr,H,HHI{OPHCI,IHAOKI,HH TAP'IIIIA'IPMANIA AlllMAr JIA3'IMA.IP. AUUOHIIYTTIhr,AporcuAr'tHraH oJraBo e4aruacnun rapbrrrrr{'rp,qrrrya u,ruejeu 6yaau*r Bo:eaQ rolenu uyhuruu (pH=9) iapaur'racuHa KHMrr AaBaM eAr{prrop. Ey jonnaaHiurH3 oJryHaH ueh-rry:ry ha:srplaju6, ouy rajuajaHa KHMH .rrgurp"rprap BorapbllxAbrpMama III rpyr Karr.roHrrapbrHbr iz rs i""";-(G.);i uah.nyry nroqe*\pyprap' ,ercyHry hucce'{r.rKripraHuu jaxu*r roarynjacraja erMacu r {yHcbrHar uyuocr,rHr.rH Hr{opucraHAarzuu jeuugeu .y t uranoorna a 6up HeqoAoruro rbr3Abrpapar r{eKyHryHy .eurpa,py.a e4u6 rau n"*ran, I .qa}r.{rr
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(NH4)rS Mohnyry aJraBo erMoKrro joxnajupnap. Oxep qeKMa raM

uejuruupce, oraBa oJrapar 5,6 Aar*,rqrr (NH4)rS arraBo e\urrvtp, rbl3Ablpbulblp,
ceurpuQyra el..prrrrp na jeuu4aH raM qeKMa jox,ranrtlup.

Tarnl qerue onAa eAr,rnAuK,qoH coHpa, ceurpuQyrar 6aura cblHar tuy-
rrrocuHo KearupopaK r.rxu gaQa NHaNO.-nu Hcrv cy une jyjyryp; oHyH ner-
rwsacuja oJryHMacbrHbrH raprlrblcrrHbl aJIMaf fryH aMMoHHyM HIaTpar oJIaBo

e4krrrr4p. Jyr',rarqa MarcaA - 
qeKyHTyHyH ocac KyrJracr.{HAon agcop6craja oJI)rH-

r'lyn Cl- HorrlrapbrHrr KoHap erMoKlIHp, 6y Aa Mnzr - HoHyHyH MnO-o-a xuuu
oKcrrAJra[rMa peaxcujacbr HJra re'juuune MaHe oryp.

III rpyn Karr.roHJrapbrHuu cyrQuq ro hHgpoKcaA treKyHry:ropunu arst6,
rreKyHryHyH poHxr,r uyurahuga eqnlup ue 6yHyu acacblHAa oHyH MWKyH
orraH TopKr.r6u hamrrnga, ltrrK TaXMHHH Haruqra qbrxapburbrp. r{eryHryuyu
coHpaKbr a:uuwr3r 6.4-ga onAyFy KHMr4 anapbr.flbrp; II sa I rpyr, eroqo Ao
(NI{)2S-uu aprBrFHHAaH u6aper orraH ceHrpuQyrar 6.3-la xecrepurauju
Kr{MH H[rJrOHHJrr.rp.

Onaee. Oxap 6y Bo ja Ar4Kop qalbrrlMaMaulblrAaH t"rohlyngau
ceHrpra$yra erMozuro qeKyrrry nuc ajprurupca, 6up AaLrriIbI aqjrrlylu NH4NOi
Nrehlynyuy aJraBa eTMoKJra Bo rbl3Ar,rpMarJra aMoJIa KaJIIur{ru KoJrloI,IA
laehnynynyn xoarylj acuj acbrHbr ro' Mr4 H erMoK na3brMAbrp.

3. MehrrynyH II Bo I rpyn KaruoHnapbrHbr re'juH erMoK Y.rYH
haurpnanuacu. 52- - aoHnapsrurrH hasaHHH oKcHKeHu hecafirtua SO2-o -
pIoHJIapbrHa KI,IMr.r oKcr.rAiraruMocuHaH rapubrcrrHbr iurMar ra II rpyn KarHoH-
napbrHbrH cynQauap ruozurprHAo qeKMoMocH yqyH ceHrpuQyra eAI{JIAHK,IoH

coHpa (NIIr)2S-rau aprbrFbtrbr heuns AarHrc cearpuQyrara rytr)ury arlaBo
eAlr6, rrrsAslpMarJra napq anaM ar na3brMAbrp.

Moh-rryny uuuu xacaja revupu6, CH3COOH Hno rypruynarxAblp'blpnap Bo

ro-rMHHoH japucrr rzuraHa rur,rr,r 6yxapJraHAbrpbrpnap. 9errvryur oJIaH I(yKYpAY
ceurpusyra erMoKrro ajupsr6, cy3yHryHy rypyjana rzuu 6yxaplau,a1upu6,
aMMoHI,,W AyuraprrHbrH ubrxMacbr yrryH Ke3opAr4pnop (6y ay:lapblltr t{ox

MurAapbr II rpyn KaruoHJraprrHbrH aMMoHllyr'r xap6onar HJra raM qeKMacI,IHo

MaHe ona 6nnep). Cojylyraau cogpa rypy rarrblrbt 10-72 IIaMqIbI 2 rt HCI
naeh-nyrynua herul egrapaop Bo $ 40-aa xecropzrgrajla KvtMn II aa I rpyrr Ka-
rr4orrrapbrHbr TaAfrzr eAHpJrop.

Orase. Oxep rypy rarrbrH NCI-la raMaMr,rna horu olr',rypca, oHra oHyH

haar olau huccacuuga II rpyn Kar'IroHnapbruun cy.rrQar 6up.nourtuanopnHll
joxlavar ra3brMJlbrp.

4. III rpyn KarnoHrrapbrHbrH cynQlr.u no hH.[poxcuA qoKyuryJropuHrrH
henr onuacbr Bo Fe2*-nyn Fe3- -o Kr.rMIr oKcu.qJroruMocrr. Il'I rpyn ra-
ruoHnapbrHbrH jaxuru jyjynuyur cynSaa Bo hu4porclq qeK\/FITynopnHI'I

pearcnjauu cyp'auauqprpMaK yvyu l-2 AaMqbr KNO2r"roh-rryry aila-tlo elu6 4-
6 gauurt 6 n I-INO3 ueh,rry;ry uno rbr3rbrpMarna r,rurnajr,rpnop. i[]xop 2-3

Aorura rbr3AbrpAbrrAa tapa r{eKyHry rzurbrpca, jeua4aH 3-4 AaNtqIH HN()i oJIaBa
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ax'*Tfrffi1:iT.?r^*Hlr$#5;ffi,y,h::ff 
ix"+il"e4N6,ryarajbrpnapHnrpar rypruycyHy onu 

- *"po rer6ur e4rapnep Ktr, coS Bo Nis
Jiilf'fiii.i ;:l{ff T",:'XYmIuvrIapbIH,qa 

he,r onnayprap. Ey'aa,
onBepnrrrrr.rAr.rp.A.n',u'uruahryr6.i-r"ff ,Lffiffi i??#lXHXTffi ,H*III .pyu Karr,roHnapbrru*, 

"yr6rra ne huAporcnA rreKy,TynopuHrzH henneAr4rrMocHHHu 6arura ycyny aa n eruy4qyp *r, gy au NiS ," CoS -u 6yrpyrryH rrrKop KaruoHrrap'traan ajuprr.rara ierupr,r6,v;rp";;
Cyn@ua ne hurp^oxc,^rrop ,""y*rry"yny ,S_ZO ,q".r.;uou ueh-rryr une6upnzxga caxiraMar Jra3hrrr{Abrp-. Ey raxi ap3HHAo r{eKyHTy ,.rouanrrrp.. 

Bo HJrKoBBoJr oMoJro KonMr.rru nuc6erau henn o.nau_ NiS" nu CoS, ,oarenxacuja_"uapu qaha rrer,rH henn olau NiSy -Ao Bo coSp l,roarasr#r3arruphrHa qeB-pulgnjranaan 2 u HCl-aa_hem oamypn'a1-haa6vru, III rpyn Karr.roHrrapbrHbrHralau cynSrna ne hu4poKcnArropu onau tu* onypnap.EyHa xepe aa cya61g 
""'rrro6""i*"pru jyjyruyur qoKyHrycyH y 2 uHCI uaa u'ueuexne_^rl .pyil*-;;;HoHJrap6rHbru ha*rcr*rl, ueh-rryaaKeqr'rpAr'rpnop' Ni'* so co2* ,y"*"ru orri,{a,ra, 6ynrrap Niso no coSp uaxnun_Ao r{eKYHryA" ranH31]P. heaa oluajau roKr.rrrlo rzurMbrrrr Ni2* 6s 6oz,HoHJlapbrHbru cyldr.r

y=i,i,ffi ,'iJ-,ffif";#d;Iffi 3l;',"Bfi,E8difi H.i##.,A:;f i:,u-?jlf uexyuryuy he-- 
"arprep---'-

0", [?#l"Ll,ifi*r cvT Qiq"u raMuM,rro qbrxMac'rira KHMr{ rbr3AbrpAbrr-

:iTi:!:,r"t;,t',iKix"r,Hq:iil:XX;E'flT;"J,H.ffi f#H"i'"r#ro JHH eAHpJrep.

.,---t:-_^1:'.,l1Ti:, _Cgr., ^Nir. Bo Tiry 
^_nrllr AI3*, gp* Bo zn*_Aa,aJpbrJrMacbr. Ti(IV). Fe3*, Ar3*, Cr3*, Mn2n, cr:'iii;.",; ;i. una 6upnnxreHNOr-nyH aprbr.hrHAaH u'apar orun 

^""rrpre_yrara 
(6. 4_e 6ax), raaeru:eaxcuja uurbrHaHa *rr, 

"a., (3Ovo-trwl- Niofi,""t"r* ;;r" eru.mup. Eyrauau HNo, nejrpa-rrrarubrp Ba jy^upursu 
"ajrrr.rnnuir ;;;r;;"p,s hauuc'lLIApoKcLIAJrop uoKrrr.rHAo v"*yprep. Coupaaan 5_g .qaprorri NaoH uah-rryly

ll_.1^-.f,^ou"\trt 3%o-ilu_ Hro, il;#;y;aBo eAupnap. Cyp,eue KeraH
Ifrrfif""HrapAhlrAaH coHpa *ii." 6^p Heqa s"iro "y hauaururqa

feresflu,u aDrr,rF],r ro'cupllxgon ausorep huaporcuplop A.(OH), ra.n(oH), ho'ur oraH aJryru,Har Bo cr{HKar HoHrrapbrHbr oMoJro Kar,pHpnop.(poM hrEqpoKcrnq a:-!dl]l N"Off*{lprr.", re,cupHu4eH rbr3AbrpAHrAaipoMara (CrOr;) KHMH oKcuAaerrlao. Ev
; ac c oc H H a M.ur HK ;; ;; ili' ;-r, y; aJ-L:X," 

" 
r,ffii;:i1:il^ jTHf;l

tap, 6ele KH, MaHraH h,olpor."n"r;p;""* ,","rpr*rgen MnruKHMra, xo.anr
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uce CoLr Kr,rMlr oKcl{Allotuupnap. .[euenn, r{eKYHTYAo Fe(OH)r, Ni(OH)2,

Co(OH)r, MnO(OH), Bo Ti(OH)4 ona 6uneprep.t 
veryurytry -iiO oHyH-poHKHHa Allrrar e.(Hprap,-6yHAaH coHpa jyjyp'ap

Bo roArl{r eAl{prop (6. 
-6-j; 

6ax). Cenrpr'r4yrarsI 6' 10-Ea recrapu'rr'uujra

KLIMH ToArlIr eIupnOP'
6. gerynryryx henn oJrMacbr so Co*z re'jnHu. Jyjynr"rylu huApoxcnit

qeKyHrycyHy rbl3AblpMama 6np Heqo AaMqbr 2 u HrSOo-ga uohlylyuga hell
elrprop. Co(OH), na MnO(OH), cyrsar rypuycyrqa,,,-hg* orlMypnap,

orrupt* urohlyra-xeqMoc, yryu HrSOo 
-me 

jiHaurrr Col"Mn'' se Mn" Bo

Co" rrar,rn peayncuja egaH hep lranci, 6rp yjryn peAyKcHjaeAHqH Hra ta'cup
erMoK ,ur"r",qirp. PegyrcujaeAuqr,r KHM1a r*lehnyna 2-3 \au\tst KNO2 r,reh,'ryny

orraBa 
"grprup. 

KNOr-nuH aprbrFbrHbrH raprraraHMacu uehlyly clr haua-

MbrHAa 2-3 Aorure rbr3AbrpMarna aJrAa e^,,vp. Ajprrua HWyHaAo Co2* ro'juu
eAnpnap. Ey*ry" y.IyH i AaMqbI r*lelrrrynyn Y3aphHo 8-10 .qarrlqH lojuyut
f.fU.SCi\f "ut"y"y 

(a*ururco, 6np ra,Uap 6epr Uy: orlaBo eruex) arlaBo

e,qunup. oxap Fe(scN)3 oMoJro KoJrMocH HorHr'IacLIHAo faH-rbIpMbI3hI poJIKI4

repau'Fe'n ,ory ,-trpaK eAllpco, oHy rbIpMbI36I paHK I'IraHa rHMu NaF sa

ja NH,F 6epr haUa .oJraBo erMaKrra [FeF5f _K'MIITI.K.LIHa 
KequpHp'ap.

-Eynaun 
co*rpa 5-7 AaMrirbt aMr4Jr cnr{prr,r csHrroH oJIaB-a eA}IpJIop Bo

vinxanajuplap. yany ea:aunH,ar, pinxa 6ojanr,,racg (Ntl)2[Co(SCN)+]

aMaJro KoJTMacHHH KeCTOpIrp.

[aha enrepIIIrrIIHcI'I 
-Co'" 

uouyHyH, HpanHqraAoH Y3opI'IHo NH4SCN no

NH4F rvrohnyrJrapbr rure hongynynMyrrr Bo rypyIryIMyu ra3er KaFbI3bI 3oJIa-

FbrHAa AaMqbr pearccHjacu ulo ra'jHH erMaK.qr,rp. Co',* ouyrAa KaFbI3Aa MaBI'I

JroKo oMoJro Kanr.rp. Orap horrruuHHH Fe3* Bapca, OBBOIqIa Fe(SCN)3 - uH ro-

Hyp poHKH OMOJTA KOJrr{p, 6y aa F- - HOHnapbrr{bIH TO'CHpHHAAH re3 HrOpOK,

,*r* p"n* [Co(SCN)o]f, una oBa3 onyHyp. Co2'-ny M,KpoKp,crafirocKor,K
p"*"r3u ne ja 

-I4lr,rHcxll 
peaxcnjacbt LrJro (Fe3* oruaqrtr4a) ro'juH erMoK

onap.
7. Fe3*, Mn2* Bo TiL -nrm Ni2* se Co* -ran ajpruuuacrr. Mohy+ua

roJroBH pearcuja aJIbIHaHa KHMH rarbl (Z,?c-tru) NH4OH r'rohlylyH,Uan 5-g

AaM'{br oJraBo eAopaK 4-5 AaM.,IH 3Vo-nu HrO, rexy6, oKcI'IKeHHs (3-4 Aarare)
ra6apqumaprr uuxrt6 ryprapaHa KHMH cblHar IUYIuoCHHHH HqappIcHHAaKHHH

.",rsu,pu,prap. Fe(OH),,-UnO(OU), re Ti(OH)o u6aper 
-uerynryny. 

(ouyH

pu*r*, t ia ilrrrp) ienrpu$yra eAu6, Aerur jyjyp,ap (Mn-u,n ra'juuuue
,urr" orun cl- raoH.napsrHbr rrbrxaprr,lar y.ryH) ne 6.8-le xecrapr.uaujH KHML

roAfHr eAlrpnap.
CeurpiqyrarAa orra 6g.neqar tNi(NH3)J'?* (ruasu paHKAa) re [Co(IllHr)u

]'* (vahpaju poHKIa) IaoHJIapbIHbI 6.9'rc xecrapnlAnju KHMLI roAn'Ir

eAHpnap.
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8. Mn2* ne Fer* re'junu. 1) gexylryuy 15_20 AirMqbr cy zle 6y_rausupn6, 5 .qaMqu 6 u_HNO, raehryry, iO au"rii"y;J;"p roaep NaBiO:ro3y oJraBa enHDJrAp. fapruuarrprairrra, rapbrrubrFbr l_2 garure caxnaj,6
X,""',?",T"r:XllT'*fr ,*f*jif iaxreajupup'uptut"t',v,v,,"ffiI
,"*Yi,1"r;*;erMoK v'rvu pbo, 

Ai? ffi,lh wre ,wwuinuuz

-p_"ay,.",ju ",", Ji;ffiXriffi; #l?rfi:H"?ffi3; Hfl ru:
il?X'o, 

uro orlaH pear<cuja ou-.*uprua uac6ereH Cll raonyua as heccac_
2) Oxep roxMr,rHu joxlaua,qaH co

arrrbr HAa .-!n" u, 
J o - ;;;- ;; #;j #iX? 

"r,*" 
r"ffiTtfi 

# Iill, .HX[:rYHyH 6np huccocrEun uit-au ir;; eAupnap 
"e ,r",rr.r, ueh.nyaa&tF:(cly.l ne ja NH4scN ;;;",;;;eAilprrop.

3) Xropraa rypulyny 
"et "yqu ;;un y"y, xpoMorpolr rypruycy nu ja

h;#t;:-#^" 
peaxcr'rjacHu, unup,,r1. orup F"jr---,nony,y soceat

;*l*;;"";;frffi LHdTxxx'tif *,u11',..,u"Hoix,,,"#ff 
''xx,.lif""H}

9. Nih-ryn re,juru. Hurer se xo6arrrrs auuouiaxarona 6ruren r'aeh-rrvnvn ajp'va ;y"y"""@'iii;. 
.##":il;3I*" 

rfrilytytt 1-2 AaMqIbI ueh-,ryrly ou"r""""utocr{H.qo 3-4 uauqnt Ar.rMer,Jr-Drr.roK_cHMr.rH aMMoHaJA,r huApoxcr.rAAaxu urohn
K yHry Ni'r "*ffi ,v {ecrop Ep. h e ua u J#,.#: #,ffiiffi i ; LTxlji.lT #;AaMqBI MeToI{y^ r,rno a[apMar oIap.

,.-__?_^"0 
Ni2* yryu ce.lzjjeru'poHK irlrbrHMrrpca, Mohlylyu pH_uu joxna_Jbrpnap Bo ryBBorrrr.r raJroBH peaxcnja orrAyrAa (pH >10) cupKo ryptuycy(257o-m) nle pH-n eao roH3r4M 

"onipr"p *n, ouyu *rjuara 5-9 cephog-Ar.rH.qoH KoHapa qbrxMacbrH na 6ynsau 
"onp. q1o"r3un"i.,;63p egupnep. Ey

:trHJ.j::X}*coHpa 
Co2* 1'v'-.;""oeu joxuaua p"*"r1u.r, anapMaFa

l0' cro2l re'junu ne ajpr.mvracrr. ceHrpu$yraruH capbr poHrurrz oJr_

f;::'",'#3 
: Sf+iffr]nv """"up'p'' s v"v'u'i#i,"*""t f.-,';"#-

l) I4vepuca*rao aua'l'oa oJryHaH ceurpu@yrar oJra, ranuljap,u )Ary HJrOcy3Koq Karbr3br 3.JrarbrHa roxynapar 6zp ueve cauaje hauaH sa:Hjjeraocaxnajuprap. Jaur JToKaHHH 
":pr+rr 6eH:ugun uahnynyu AonAypyrrMyru Ka_

IJJ#| #Tr|. 
oo"unoblpbulblp' Mari hen.enrn u,,u,nru"u, *foryH orrryryr{y

2) Z-3 AaMqbr a
Bo rbrpMbr3br paHK ;ffi ffi "#;,^nHr,_x?fiT' :T ff Utrj,t"#il9,H:::eArprlap. Pourcu:roruurur uehryra jeue r z o*"" ffi;ir ''"rur" 

e4a6 ne
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MohJryny cojygy6 (axap o vcru1ltpce), auun cilrrprH ura HrO, ro'cupr{HuaH
onga CrO2-o re'juu eAl{pfiop. Cnrapr ro6aracranun [epxpoMar rypuycy
HrCrO6 ra'cIEpunreH MaBH poHKo 6ojaur,.racn CrO'-o HoHyHyH oJrAyryny
rocAHr eAr.Ip.

Oxep CrO2-4 t4lurr{paK eAopco, oHy clrpKo rypurycy uyhurnuge BaCrOo
rxoKrr4HAo qeK.uypMoKro ajbrpbrprap. Eysyu yqyH cupKa ryplrrycy (30%o-m)
aJraBa erMoKJra ueh;ryryH pH-urr 4-5 xuuu Korr,rpuprrap, 6yrgan coHpa
rrr3gbrpbrpnap Bo BaCl2 r',rah-rryry ],rna xpoMarbl rreKrypypnop. Tau rreKMo

arura eAHJrAr{KAaH coHpa BaCrOa qoKyHTycyHy (ona 6nncux, BaSOo) ceHTpr,r-

Qyra e4uprap Bo ryrurajuprap. CeurpuQyrar Ba2t aprbrFbr ure 6upnuxge
o3yH1o Al3* se Zn2* caxtaja 6urep, 6yuy 6.1l-ge xecropu:ryuju Kr.rMH raAn{r
e.qHprop.

11. AI3* Bo Zn2* te'jnnlmu, CrO2-3 HoHy oJrMaAurqa 6.10 ee ja 6.5
ocacoH zrJrblHMburr cenrp[Syrargan, ajprtua HWyHa KerypMaKJro aflapbrpnap.
Axnpuu,ru ha-rraa r'rehnyay 30Vo-nu cHpKo rypruycy Hrro pH 5 xuuu
rypruyrrarrrlbrpMar na3brMAbrp. Mehnyny uxu huccaje ajpupuprap.

1) Al3* re'juun. Cupre rypmyny r'aahnyryn 6up huccacuxa 6up ueva
.qaMqbr aojr'ayur NH4CI uehnyny (ar'auonuyu Ay3JIapbIHAa heru olau cnux
hraAporcpunH qeKMoclrHrlH raprrrbrcbrHbr aJrMar yryH) ne 6up o raAop NH4OH
oraBo eAirpnop ru, nahryn ronQ ranonu (pH 9) orcyu no cy harraauuu,qa 6up
Heqa Aoruro rbr3Abrpbrpnap. flau6urBapu aF AI(OH)3 rreKyHTycyHyn oMaJro
KoJrMocu Al3* ol4yryny Kocrapup. Ouyn MHrAapH a3 onAyrAa nau6urnapu
AI(OH)3 jalnus cbrHar ruyruacrrHuH rqopracr.rHo Aurrorno 6axAnrAa KepMaK
onap.

gerynryny amr6, Al3* yH oJrMacbrHbr ilIryMHHoH, zIJII,I3apHH no ja vropuu
ura joxraua pearcujacbr BacHrocu Hrro rocAHr eAl,rpJrop. Eynyn yqyH troKyH-

ryHy cerrrpuQyra eAu6 ne jyjy6 mrsuupMaua oHy 6up Heqa .qaMr'rbr cupKo
rypruycyH,qa harm eruax Bo coHpaAau $ 56-ua xecropun4r.rju Kr{MH hepexer
erMaK Jra3brMAbrp.

OIABO. Al3n re'juulrHr{H Ay3KyHnyjy e3 BaxrbrHAa r',rehnynyu cnpKo
Typuycy Lrno ryprxyJraruAblpbrnMacbr Ba aMMoHuyM hulporcng puro rroKly-
pyrrMocrrHAoH acbrnbrAbrp. Oxop CH3COOH rnQajar roAop onaBa egranr'aaju6-
ca Bo rvrohlyn roJraBH pearcr,rjaja MaJrHK,qr.rpco, arryMHHHyN{ AIO-, r.roHnapu
rxoKJrHHAa oJraqarAbrp KH, 6y la aMMoHr{W hugpoxcugnu re'cupuqqeH
qoKYHrY BepMHp.

,(uxap ropoQAeH, oKop qeKAypMo 3aMaHbI aMMoHHW hlaapoxcna xuQa-
jer reaep a3 oJraBo eAHJrMI,ruca, ueh.nyl ryplu peaKcujaja r*lanr,m onaqarAhlp
sa hoM.{rrHuH rroKyHTy uexuajauergnp. Enave Ao aMMoHHyr*r hugpoxcl.rgl.lx
qox aprbrFblH,qaH r{oKHHMoK Jrtr3brMAbrp, TIyHKH o qeKyHTyHyu hann oJlMacbrHa
Bo aJIWI,rHarbrH oMaJra KaJrMacHHo ce6a6 onyp.
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2) Zn2* ra'juuu. Cupxe ryprrycy_r{Jro l.yprxyrrarurbrpburMbrr.u ueh;rynyHIrKHHr,rr.r hruccocuurE rrr:gHpbrpnap so- oHAaH HrS xevzpl,rplep. HCI_aa heruroJraH-aF ZnS veryurycy oJrAyryH, Kecrapup.
Joxlauar yryu rreKyHryHf ceomplr+yra elu6, 3_4 AaMorH Z , HCIuohnynynga horur erruaK oirap, r"r:4s,ppu.q1l 

"gnpu 
(HrS_u qbrxaprMaryvyH) arrunu,ru uahryr*a zni* ,oninyn 6vu-1rffi[sirv1.1 ,ru Mr.rKpo-KPI,ICT,UITOCKONI'K 

.P,.:1.i:11 
," J A rAPrrrUrr. KPHCT'UIJIAP'IH AMAJIO KOJIMOCI.IZntttg$^C]lal peaxcujacbr Hrra roArur erMoK orap (g 6l).OIABO. He:ep4eu. KerrupunoH MeroArra Zrirtyn,xaeajar Aopor{oAoFe(oH)., Mno(oH)r, So(oN)r r" NifoNi;;";#r;"iJ

Zn2*- r.roHyHy ""*rr* joxnanaasa ;"j;y *^;*"; ;"#::XrTHfTrll;orrMacbrHbr uyejjen eAe 6umreprar. Ey.Lah*"p";;uo;;-.-ourpro. 
1,.ryr,2 

". fl ;;il;l:,' o:H:H 
;X,x*Hffi #'i "" ;;";";"";;;pv, vp ($ r +). 

" -'

;3;ffi ad 
- -'upu'L",.u,nu,n 

un-r r r,,#"Hlr.ffi 
"#'' "*'J,r'"r"I, T-lI

Arvlnonjax.nbr MeroA

Ar'ruonj aubr MeroA Hrro aHut'3 jyxaprr4a HO3apAoH xevrapqujarrau: Hro,
X:11i.y"1"{ynAa ogy*y KHMH, Je;nu jurr.;il.;;;;;-l"or*r* u 1_4

ffiffij'#X;#ff#r,r1lrTlaH,p. 
-corpaK'r 

ro.qrr.rrarbr rrco auaruga rejA
5' co} Ba $2* 

^re'junu. 
NHoCI-uu Hlurr4paK6r r{no aMMoHawherrporc,'q re'cupuHgeu aprrlunr onuRul arryMlHTyM, xpoM, AoMr.rp (III) rerrlraHbl halporcu,q.r:l*:yrro. 

""r*'tpoyxAo Cori 
"" Mrri rolrlrapbr rouaqeKyprop. Urnu ":!: oHlrapbr *""."frr,u onryFyrvry3 .reKrypMaje xril,r,re'juH onyHMac' MorcoAa yjryuayp. iilrrur",-F ".pi" 

*irronrupurH cyn_$ul se hulpoxculn:pg1, ,"*y"ryrepuuu HNO,_gu i,"rr-"rorKAog coHpa- " T"'H.X "T#:." aj p u.,r a H yMy6,.^"ryp, 
"*" an ap6r prrap.r., \-u - HoHvHy r,rponHlroAoH Ho3apAoH *"rrplrir"r., ,"roIAu orunhauun pearcr,jarapni rr"- 

"roi*"r"""npa an,Hu,ur uehlyl4au ajpuuaHYMy]ro KerypMoKJro arapbrprrap.
2) Mn2* re'juu erMoK yryH laoh-Tyny!-6up AaMqbrcbrHbr l0-r5 aarrr.{rr cylta typynau{lbrpbrpaap, 3-5 .qaM,,r, o , rrxo, *;,rr;;; ^;;;Bo 

eAr.rprrop Boo,p raAop NaBio., ro3y Aaxrrrr eArrprrap. ruvr" '"voy"*i' 
.upor,,aurpur6NaB ior-r.rn aprbrFbrHbr cenrpueyra ;;";" u;1?1,p1apl 

-il;;yry,, 
M opyry_

::f:f#: Bo ja vehpaj, 6;"-';;acur - (rvr.b;i * -rurr,. 
oIrAyryHy
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tt 'I,l

Heunen 15

IIT-I KATI,IO allutv3vt KeAI,IIITHHI4H CXeMI4 AKJIbI

lJ)
5

I. I,L'rxHH joxraua: a) uehnylyH poHKI'I, rJli, qoKYHrYHYH onMacblt oHyH

her1lrl oruac"rn"r, joxlanrutr,1acn, r.aah-tlyrlyn pH-nrtH re'jIaHu; 6) NH*4, Fe3*, Fe2*,

poHKr4, rroKyHryHyH HCi-aa
Zn2*, Ti'u uyojjeH eAIInMocI4

( r,,reh,rynsau qi pry- qtpq HYIuYHOJIOP xerlPrr,teX,rO)

2. Mahnynyn tIoKyHry une 6nplurge
raM r{eK,qypyJlMocu, BaSOo, CrSOr, (CaSOo)

HCI una uruloHMacu; II rpyn KaruoHnapburuu cylQarJIapbIHbIH

ajprrnr',racu. Cylsauap qsKyHTYcYHY qaABor 12 6.3-a acacoH

roAfr{r eAHprlap

3. Auuoiruyrvl Ayulapbl ra NH.OH HIIrrHpaKbI nne (NHa)2 S ra'cupuuAeu
qeKAypyrMacN. gerynryuyn repru6uuxn NH.NO, oaan cy HJIo jyjynuacu

III rpyn Kar[IoHJIapbIHbIH

CeurpuQyrar:Ba
Na*, Q.IH*4)

, ,K"gerynry: AIrO.xH2O. CrrOr. xHrO.xH2O, FerSr, FeS, MnS, ZnS,

CoS se NiSr. firsqrlpMaula r{oKYHTYHYH HNOr-la henn eAlEltrlecn'

Krxvpl qoKyHrycyHyn ajprurlracrr.
6. eFI eF ,a Fe3* Bo TiGe-srm aMMoHHw Ay3napbl

rarrrrr,rpaKbr une NH4OH-IaH aprblFbl ro' cllpu H.uaH qeK.uYpYJIMacIt'

CeHrpuQyrar: Mn2* [Zn(NI{r)u]2',
[Ni(],{Hr)ul'., ICo(NH3)6]2*. Meh-
rrynyH 6up haccacunAa Ni2*
re'juuu.

gexyury: FerO, . x HrO, Ct2O..
xHrO, A12O3. x HrO, TiOr. x HrO
Bo n cMaH MaHraH, ro6arr se
Hr.rKeJrHH hnapoxcug 6upnerulta-
Jropn.

Cupre rypuycy I{JIo rrl3.qblpMaflIa

O{Ft]zs-m aprbIFbrHbIH ilapqa[am,Iacbl
(copyry u:xafua) KyrqpA r{eKyurycyHyn

ajpruuacrr.
faru HNO3 HJIa 6yxaplanr,r-lnpMaula
aMMOHLIyT\,I Ay3JIapbIHbIH qox

huccecunlaH rrblxapbuMacbl Bo rypy
ralrhrFblH Ke3apAr,IJIMocu. Ey TaJIbIFbIH

HCI rue ryprx.vnaurrblpbrnMbllx cyAa
herur eApmuecu. 9a4ser 12-je caceu II
Bo I rpyn Karr.roHJrapbrHblH re'juH
e.unnMocH.

I
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7. Al3* Ba Cl'
r,roHnapbrHbrH Fe3' Bo TiIv
heNr.InHHH eaoAo a3 MHrAap
Mn2*, Co2' aa Ni2*) 6 n NaOH
aprbrFbr se 3Vo-tts HrO, te'cupu
are ajprrnuacu.

8. @opuraar 6y$ep r'rehnyrry
Llrxrr4paKbr rala H2S ro'ctrpnHAaH
Zn2' uouyryH qeKrypyrMocfl .

orraH KyKypAyH ajpum,racu. Auuo-
HlrW ry3napbrHbrH sox huccocr,rHllu
rarbr HNO. uJro 6y-
xapJrarrr,rlbrpburMarJra ajpuluacrr

r{eryH'ry:

FerOr. x HrO,
TiO2. x HrO
[MnOr. x HrO,
CorOr. x HrO, Ni
(OH)J raArHr
eAHnMHp.

Ceurputpyrar
[A(oH)4]'
so CrO2-
a) CrO2-o
ro'jux e4ul-
Mocr{ Bo aj-
pbulMacbr;
6) Al3. ro'-
juu eAHJrMo-
cpt

9exynry: ZnS
(rucuan CoS se
NiS hor'rquunH
ajpura 6r.mep)
HCl-la hern
e1hrrnp. Zn2'
yryn joxnalra pe-
axcujacrr

CenrpuQyrar:
Mn'*, Co'*,
Ni2" roArur
eI-uilMr4p.

lJ)
A
o\
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OIABO. Mn2* yuyn PrO, ne ja (NHo)rSrO, ule pearcujanapn 'rer6ur
erMoK o.nap. Pearcr,rja vox a3 MHrAap Cl' uoHrapu u[JTHpaKbIH,qa aflapbulap-
ca MnO-o-u MnO(OH), sa ja Iv(n2* KI{MH peA}.Kcwia ergwropnH.qoH (ronyp
poHxuru vexyHry) MaHe onlp'rap. Jlaruu 6yuyHna jaHauru III rp'yu KarHoH-
napbrHbr qeK.qypopKas Cl- uosnapbl qeKyHTy rapeQznAoH a6cop6craja orlyHyp
Ba r{oKyHTy harm olgyrga oHJrapbIH Ke3aqaptrall M[rrAapbl (xycrcou qoKYHTY

jaxum 
-jyjynuauuur 

brapca) inarrrt oryrir, ueh-nyni ,[axur orl]/Fr. Mn2*
r,{oHyHyH cojyrga NaBiO, rrJro onaH pearcujacuupa 6y AeMoK oilap K.H, MaHe

orrMyp. Jlaruu 6ynyuna janaurt III rpyn KarI4oHrIapbIHbI qeK4Ypaprau Cl-
HoHnapbl rleKyHry ropoSprHgeu a6cop6craja onyHyp Bo qeKylrrY harin oqqyrAa
oHrIapbIH Ke3oqapraH MHrAapbI (xycr<cau qoKyHrY jaxurt jyjylrraauuur
onapca) aHuuru3 orryHaH nrahnyna Aaxvil onyp. Mn2' H'oHyHyH cojyrlla
afiapbrJraH NaBiO, Hra oJraH peaxcujacuuAa 6y AeMoK o,rlap KH, MaHe

onMyp. Jlaxus jyxaprEaxu pearcuja rar6ur onyHypca, Cl- -Hy ajnpuar
na36IMAbIp. Eyry*r yryu r"rahrylyn l-2 AaMqbIcbIHbI rbl3AblpMarta 2 H NaOH
r'rah-nyny r.rro qeKAypy6, uexyuryuy cenrpa$yra erMoKrlo, HKI,I rteQo jyjy6, 2-

3 aar,adil 2N HrSO4 haru e.qu6, -urut"turu qypy I'Iehryraa .tr{n2* r'e'jau
eTMOK OJrap.

Cl- -nonyuy heuuuHuH MLIKporIyraAa aHaJIH3 oJIyHaH rraelurynyH l-2
AaMqbrcbrHbt 3-4 Eau\til 2 n tIrSOo uahlyry Ba ja rarLLHNO3 u-ua rypyjaua
ruur,r 6yxaprarrrAbrpMarJra ra3 rrraKuJrrrl HCI Sr:puacrruqa qblxaprr{ilr onap'
fypy ramlru cojyuyraaH coHpa 6up ueua AaMqbI cyla hann eAnp'nop Bo

nrohnynyn 6up .rar*luuc6r IrJIo jyxaprr4a Kocrap1arlaH Mn2* -r,tyH pearcu.ja,;rtHil
aIIapbrpJrap.

6. Al3*, Cr3*, Fe3* no Tilv -HrIH rroKAypyJlMoc[. III rpyn KarIzoI {Jra-

pbIHAaH n6aper HHTpar ryprxyry uah-nyna, 8-10 AaN{qrr gojuS'ru NFITCI u,lh-
nyJly I,rna qeKAypypnop. Auuouuyu hu4porcrlAu ronoBu pez.'xcnja aJ(bIH aH

KHMr4 onaBa eAr.rpJrap. Ey ar*,ranujjar ruuau", Al3*, Ct'*, Fe3* so Tilv hugprlr-
cvlrrrapr4 uer<yaryja KeqHp. III rpynyn rurrraH KarnoHnapbl (hnrtporcraa 6rtp-
JIaIIrManopH) ar'auouuyu huAporcuAr,rH aprbrFblHAa no ja aMMoI{HyM Ay?rl,a.-

pbIH)Ia hall oraHnap. Moh-nyua KyuIoHt4H 6arfilma hulccarcu Mn' ,

[Zn6Ur;u1'., [Ni(NHjt]2'ra [CoQ.lHr)uJ'- ruoKr4.rAo orar,IaruHp. Jlaxuu Mn2'
sa Cor* HoHJrapblHbru 6up huccecu yjryu hHapoKcHrIJIap uoIiJIHHAt) rreKYH-

rYAo rana 6unepnop. geryuryHyu aHzIJIH3HH 6.7-rc xecropta:rAujjtr KHMvt,

ceurpu$yrarbrH Hca 6.9-ua orrAyry Kr,rMH anapbrpnap.
7. Fe3* so Tilv-Hrrn Cr3* ne Al3*-Aau ajprtrr,tracrr. geryu',ryu1' (6.6-ja

6ax) 5-6 AaMriIbI 6 H NaOH rnlehnyny ula urunajHpJlap B€) rbl3[bltr)blpnap.
lsr:grrpuaru KocMaAaH, 5-6 Aaurlrt 3To-n*t H2O, naehnyry (AaMqbr-,qatl'llt)
oJIaBo eAupJrop. hop Aau.lugaH coHpa cEIHaI' ruytuacldHl,IH Iaqapucu IvtYoJJaH

MyArar rapbrrrrAbrpbrplap. t{eryHryHy 2-3 Aenaro r-blsrAblpbrpJlap, ceHr}luQlra
err.{pirop Ba orry uoh-nyrqau ajsrpuplap.
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A'rryruunuyu-hu,uno-r1tf Al(oH)3 foJraBr{Ao he,,r onapa. aayur.*rar (Alo-2) eueno r(orr.rpup; er(oH). -"""1""p1u- H2O, raurup#;;" Cfir_otroHyHyBepap' Eerenuxra, r{oKyHryAe Fe(oH)r, }(o-ul. 't"*ornrn 
oBBorrroHhu4poxcag ruoKrr,HAo_rorra 

.r{eKMyrrr MaHraH'(II)'ne ro6arr (II) ranup,6yurap Aa coHparal l1to, ru'"rpris"u MnO(OHi, *rMI4 oocHrualllrpnop.Cfi2-4, Alo- , se NaoH-u, 
"p#;;r;;n n6aplr #"* ;;;rpueyrar, 6.8_o"xecrepnrr4raj rz KHMH aHzurrz3 oJryHyp.

8' Xpou Bo arryMrrHnyrvr uounapbr,brH re,junu. E.7 y:pe iurbrHMbrrruehrylr4a_H ajpuva TI"yn9 *""ypore*ri anapburbrp.
1) Xpouyu (VI) ro'jraHrru O.t0_qu .ju=uuroi"rur hNApoxeu repoKcuArzror6ur erMoKJra HporrLtAo Ha3 opAoH r<evapquj uruns raero.q,rrf alaphrpJrap.2) Any...uuu.pry r,ryejj au 

""rer, y"y",' C'roi;_,rr-;ffi uiun, ur-r3 orry_HaH ryBBOrnH rbnoBr'r rnrahlyn H2so4 (2 u) una pH>+ *r* rypruyJrarrr/Ibr-pbrprrap. Conpa nce :ane ronoBu pearcajaja *rr, 1pH= ef urronryu huA_poKcHA oJraBo etrHDnop Bo rbr3Abrpbrprrap. ai nar60r.rlpl, ai(or-D., ,";rr;r&
tl]--:**ny *""t"pap. Al3*'""'ofi; r{eKyHryHy ceHrpzgyra eA,pnap,JyJyprlap, crapKo rypuycyHAa harn eAup",r?; u"' ain-"rry, atru3apr4H,arIyNrHHoH uo ja uopur ($ SOy jo_x-rraua peaKcHJarrapbrHbr alrapbrprrap.9' Ni2* re'jrauu-. Hgren, .to-r, 

",irK, 
eroqoio Mnr* inyn urroujaxarKoMrrrreKcJrop,HAaH a6aper oJra 6unon a,vuoujax*r vreh-rryryn ajpuvaHyr{yHacr{Hra .uHMeTHrrfJrHoKCr{lrrrH ro'c,pr{ uro. ro"'juu 

"orprr"p. 
pear<cnjaHrrhuapoxen nepoKcHA (o.q),,-r"Ar"", ir"ror"a .luerrirarr.i irw arapbrprrap.

.,..^,,1r.: ?:* v*v, JoluraMa p"u*.rJ".i" 
-oxap Zrl; ;;;rjoxaana.napAaMyoJJoH eAr.rrrM,rrrca, 6ypga uah.nyny HCI r.,re ,"rQ-;;;;yJrarrrl(6rpMariraZn2* ro'juu, y'{yH peaxcujauu r"^pui erMoK onap. An,Hrauru :er.re rypuruahnyry cojyrsa cico, rtry ,r" irl*urui",prup'""' aii"'i":rrtr.rju xuv,hapoxar eAr.rprrop.

III, II na I rpyn KaraoHnapH raplrrrrbrF6rHuu auuoujaKJrbr Merogy HJraaHatu3r4ukrr cxeMr,r qoa. I 6_aa s"pxr[,t Huarp.

?t9,
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qaaser 16

III -I rpyn KarHoHJIapbI rapblurbrrblHbrH aHar'Irr3 Ke,[HIIrrIHlrH cxcMx
(hlrlpoxeu nepoKcuAuu rerduru Irflo oJIaH rueroA)

L Hlrr,rn joxnalta: a) ruohnynyH paHKI,I, nju, ueryHrYHYH oflMacbl, oHyH

henl o.ul'.racbrHbrH joxrauulnacu, uah.nynpt pH-urtu re'junu; 6.1 NH'4, Fe'*, Fe'*,
(r.,r obryngau aj pn-aj p u HyMyHanop xeryprnl oxn e)

poHKH, qeKyHryHyH HCl-la
Ztt2*, T i" r'.ryajj eH eALrnMocH

2. Meh,ry:ryH qoKyHry u:rtl 6uprllxga
raM r{eKAypyJrMocn, BaSOo. CrSOo, (CaSOa)

HCI Hna HIIIJIaHMocII; II rpyn KarnoHJlapbIuuu cynSarJIapbIHbIH

ajprmvracu. CyrQar rleKyHTyrapu qlo,qBor 12 6.3-rc oJIAyFy KI'IMn

urunajaprrap

3. Aurtrouuyrvr .qFnapbr ne NH.OH rrurrupaxrrr lrJro OJII), S ro'cuplluaan III rp)m KarI{oHnapbIHbIH

qeK/.(ypyrMaol. geryuryuyu ropxr.r6uHIlu NH.NO, olau cy urio jyjy,rr'lacu.

Cenrputpl'rar: B
sl*, sa2*, Mg2*,
Na', $iH'o)

K*
geryury: AlrO.xH2O, Cr2O3. xH2O , Fe2S3, FeS, MnS, ZnS, CoS ra NiSr.

fi,i:gupuama qoKyHiyriyH IINCr-la henn cAHnMocH. Kyxypr qeKirIrYcYHYH

aJpbIJIMacbr.

4.(NH),S-uH aprblFbl-
uuu CHTCOOH ltra
rbr3,[bIpMaula
napqanaHMacbl
(copycy urcaQua)
IIEKMYIU

[Al(oH)4];xxFf ,4F Hx MnO HrO Mah,riu:'2 2o s3.Co,ezO: ,o,t{exyury:

;Zn(oH)+J'?-

tx
\(o

6. Al aa'z ' HoHyHr,,H F ,N BA -Aal,:- 3lo/a-nu NaOH
sa 37o-\n H,O,aprrtru EIIITilpaKbI I4JIo rbI3AbIpMaHIa aJpbuMacbl

7. tl?tynrYiiY u H1-SO; iii-d KNO2 mpbllxblFr-irtAa hann 9" Iv1eilu,vryu 6rp
C02-o

t
)

o.j-IaH KF(YpAYH tU-

ptinMacbt. AutnlouuYl't
cAUll,'l'oclr. Me Fet* ivin- Q.2- Ni'- TiIV ha

{

I



6up huccecunge re'juu eAHJrMacr{. re'juH eArrJlMacfi.
Orap o uyajjen e,qm-
MI,IIUCa, OHyH rraeh-
JryJryH hauucunAaH

aprbrFbr sa 3Vo-ilu HrO rale ajprrruacu.
-qau NHoOH-raH8.F BA BAN-HbIH

Na2SOo-nn HrxrupaKbr
rrlre BaCl,, To'cfiplrH-
AAH aJpburMacbr.

6vQep r'lahlynynla

Ay3JrapbrHbrH qox
huccecuuug " rarbr
NHO, Hrro 6y-
xapJraruAhrpbrJrMaDra

aJpbrJrMacbr

Bo rypy raJrbrFbrH

Ko3opAr,rJrMocu" Ey
qeKyHryHyH HCI
Typuycy LIJIo

1-ypuryJrarnflbrpburM bux
henntIexyHry:

FerOr.xHrO,
MnOr. xHrO

TiO2. xH2O.Mn2*
re'juu eArrJrMocu,

AAMHp BO THTAH

yrpr jox-naMa pe-
aKc

Mahryr
ICo(NHr)u]3*,
[Ni(NrI{3)6]r* Ni2*
ra'juu eAHnMocH.

YeryHry
(BaSOo)
eAHrMrrp,

BaSrOo
TOATHf

o2+Ln ro JHH eAHrrHp

huccecunAa
ajpu-ajpu
Al3* Bo

Meh-rryn
uabrynyn

II Bo I rpyn
KaTr{o}urapbrHbrH

uyejjaH eAr.rrrMocr{"lA
t4
o

I
IIll lt I



VI OOCI4JI

IV BA V TPYII KATIIOHJIAPbI

Osner,qa xecrepunaujr.r KlrMrd (I Qocun, $3) IV se V aHarnrr.rK rpyn
KarroHnapbrsrrn hauucbr rypru vyhurga hugporen cynQrau ro'cupzngen
:anQ hanrr oran cynQualop rrroKrrr,rHAo qeKyprap. Ey rpyn raruoulaprr 6up
qox yMyMH xacconopo KoMrureKc oMoJro KorHpMoK ra6ulujjeruna,
oKclr.q]rorxMa-pegyKcfija peaxcr.rja-napuHa Bo c. MaJruK,qr.rpJrop. V rpyfl
KarrroHrrapbr xyrvryur (I), DpFyrrryH (II) ra .,lzna (I) 6y .pynytr 6aura
KarHolrlapblHgau $eprnH onapar xJropu.uJropr.ruuu eonQ horul om,lacbr lrJro

Qapmauuplap. hnqpoxeH cyn$u BacHrocu Hno qoK.q\?Ma hugpoxeH
xnopnA Typuycy r,rJro ryprxynarrr/ErpbtrrMblru uehlyl.[a arraphur,qblruugaH 6y
KaruoHJrap reuS herur oJraH xrropu,qnep AgCl, HgrCl, na PbCl, uoKrrHHAo
ajprurupnap

Yrr,lyuujjeua,IV na V rpyn Karr,roHJrapbrHbrH xaccoJropu rrox jaxunqup,
6y .pyn Karr,roHJrapbrHbrH xaccaJropr,rHHH ejpanunuacr vrra anaroAap oJrapar
oJraH Ho3apI.I MocaJIanopHH MyJrahulacu, hep uxrl rpyn y,ryH 6rapluxga
anapburaqarAbrp.

By $acurya [apaJreJr onapar peaxcujaaapuu ejponruMocr,r Bo IV sa V
rpyn Karr,roHJrapbrHbrH aHirnu3 KeAHrrrH r,lrra jaHaruu oKcn4,morurrra-pegyrcaja
rpocecJrapuuuH na:eprEjjacHHuH ejpeuu.nr'recu qa jeroprrnAr{p. Bypaaa or-
cHAnauMo-pegyKcuj a floreHclrzrJrbr Bo oKcr,rAJrarrrMo-peAyKcraj a pe arcuj anapbr-
HbrH r,rcrr.rraMarr{ oHJrapbrH KerMocuna peaxcr,rja rayhnruHuu re peaxcuja"ua
rapllrbrrrbrrulu te'cup KocrapoH Ma.uAoJIopIrH rarburblFbrHblH, eJloqo Aa, oKcHA-
noruMo-peAyxcuja npocecnapHHr.,rH rapa3Jrbrr ca6umepuuun ro'cHpnapu
Ho3opAaH KeqHpH[up.

HO3API OCACNAP

$ 65. Oxculorrmo-pe4mcxja norencraJurapbr

MyxremQ oKcr4ArrotrrMa-peqyrcuja npocecnopuun ejpeHguxqa, 6u: he-
Mlrrra 6up oxcu4nauAupnr{lrHaH hap haHcu 6up va.{.{eut,t re ja }rony acaH
oKcHgJlarrrAnpa 6ruar,rjr{ KHMr.r, 6aulra oKclIAJrorrrAHpHr{raHHH 6y qyp oKcr,rA-
norxAupMoK ra6rurujjeruHo MaJrr.rK oJrMaAbrFbrHu uyurahupo eAr{pHK. Opue-
jun, Cl, Br- -rroHyHy oKcr.rgorrrAupr{p:

Clz+2Br -+ Brr+ 2Cl-
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.{arrlap GID Br _ HorryHy Br, xulru oKcrryIorrrlrapo 6anuup, larun I_oHyrua acaH oKCLIAJTOTIHp:

2l' + 2Fe3* -> Iz- 2Fe2*

Ehrur''ral rpr' 6ypaaa ejna oruajaT-..rf.i"-: aaha norpycy oKcr{ArrorrrAr.r-. pt4r'rr4rap ra peayxcujaeAr4r'r,n-opHu ruujeru axrumujuu"r, ,y*r", uu,.ujuMeJ,UaHa rr'rxbrp. Ey hanaa Fe'*-e suc6areH, cr, .yrrlr* oKc,llJrorrr/(Hpr4_'ilLryup. I_ uouy td 
--:lf"r* KHVH O:*:r: erMoK ra6nnujjarraHo MarrrrK orr_

i#ry;u?"X r";rX3"i#ffffiii'eaa oanrnrojeu Br. - IroHyHa HHc6oroH,

",.. 
#"Jo ;rH ffi , rH"?" x#' #H:ltt'q u eleKrp o Hrr aphr B epupc o,

AoFpycy, oKcr,rArraruA vp,4\,,4 re 
_ 

j a,-#:411?,:I{{' 
"i;X""ffi 

; 
/H};

OJIYHAH QEPr, OHIAP'IH TOPKI46,ZHE'AIX'U".OJIAH 
ATOMNAP BA JA HOHTIAD'IH

ffiXJflrffiool' -''ut na ja nepruox ra6unujjarilHr.rH rryxiera4 orru"u, ,ru
hep haucrr 6up arou' rroH BA ja uorrcrcyn HO rcAAp acaH eJreKrpoHJrapbrHrl4pupca, o 6r.rp ."1:!^o aaha .1,n"er,lira pe4yrcuju"or", oryp, hep haucr,r6r'rp arouyH, Ho'yH se ja uolexyryn 

"r"-orpo*rrupuire6yrr ervor ra'utrujjarurHo roAap 6ej1x onapcal 
-oHylt o*izarrorraupuui 

^rrr'*rr"mzju ao 6r,rp oroAap qox oJraqar,brp. Myxrolue aroMJrapbrH, ,,onrupur*, ," ,or"*y_upu*eneKrpoHnaprr ,rr|-"::1- ,u F.^ 6_!pru.,lrrpn ecHur, 6y Bo ja 6arurapearcujauu rarrBaHHK 
"n"n 

e,r.4j ($ 5:I.r-oaii,;;ilffi^ Ilrrru"r*,oo orrAoerMoK olap. Eleue-llrapr.rH 
. "royr'ryru "r"rrpr_r hepexer_ rynracu (e.h.r.),oHy raruKHJr eaeu hep ,zru japul'r 

"r"r"rrrrn ,upuarir. [oreHcHrurJrap'rHbrHSaprraHqa n u 6ap or 
.",.,Igl "#*re";r-;;; p"ayn.rj u"ar;r;;; aro'r,rapbrH,aHoKcr.rAJraurlHpr.rqr.tHHH aToMyHa *"""ua orqycyAyp.fa-unasax elev

rapx a 6 ra nqo n 
""",rl"J'il ; rffi*:i:# 3 

1 : -,-".1 "i*: 
prr j ap,u eIIe Me H rJr ap H H

hona ourapour rr"ro Ko.rroH 
"r*;"JtTS'Jfrrlr"r"* X?i.Jlfiffil?cucreMAa peaxcraja Horur{ocuHAa uapajau BepoH eJreMeHlro

Sn2* + 2Fe3* -+ Sno, + 2p*zn

^ ,* ra6rapAau 6uprH4a HOT4HKH Sn2* uoulaprr, harra oHnaH oMOJro KOJTaH)n' -,roHJ'rapbr uu :ull:]p. Ey uourap 6up j"p;;'*si;ffid.
3IJ,I3X;ff iryefJ jxff#::?#"rut*."i*:fljffi :"hdJ;il'"Jf :n6aper4up, noe.ereu, ta3brpKr.r u"rr.ij"ialntlfi[ll"I'Ji;f,-7p:':' "vrvna"nhep haHcu orcrrr",,,,;-;";.#:.::: :l:1"" tso rc' ttc'
Aapaqroc,HaMarrlrK"f#:"'#:,0?lfi?:,{H3XITS;#:..ffi 

.,:XHtt:
352



-
Ma BA OH arrlaFbr oKcHAJrorrrMo Aopar+IocHHo MzrnlrK (sn2*, Fe2*) eJIeMeHTAoH

oMorro KaJraH peayxcuja onyHMyur $opnaaurr $oprnoHar,rpMaK na3blM,qblp.
hep 6rap oKctrArrorrMo-peAytcnja qyryH,[o oKclrrrallrMraru $opua oKc]I,urolr-
Ar,1pr,rrrrr,r, pe,qyKcr,rj a on)irraH r,rco peAyKcv$aeauuu oJrypnap.

Myxreml$ oKcH.ErroluMe-pegyKcllja qyrnopl,IHlr rdararlrllblpMarJra IiuIBa-
HlrK eJreMeHr aJrbrHbrp, 6ypaaa r'ryxremaQ oKcuArrollrMe-pegyrcuja pear-
crajanapu KeAHp.

Ey eleueHTJropuH e.h.r.-nu olrrrMoK jory N.rra ruyxraluQ oKclz,qroru-
[.lrpu\tv Bo peAyKcrrJaeA[lrHrropuH ryBBocHHr,rH MHrAapr{ xapaKrepHcTHKacbrHhr
,IIIMAT Y'IYH, AJPU-AJPU IdYilIAPU hAIT,TIIUA EJUN CTAHAAPT I{YFIAP HJIO

r'lararrrltblpMar Jra3brMAbtp. Ee.rre .,lyra H* - HoHIIapbrHbIH raTbulblru (uaha

Aorpycy arrnuujra) I r-uorft 6opa6ep onaH Bo ra3 ruaKlrJLIIr hugpoxenun
ro:juna 1 aru. 6apa6ep 2 H*lHz r'IYryHY MHcurn KecropMoK onap. 0 craHAapr
(nopva.n) huApoxenf eJreKrpory a,q,rraHbrp. hrgpoxen eJreKTpoAyHyH rypyryuy

4

rrraK. 7-.qo xecrepHJrMHrrrAHp.
Craxaua ( 1) rarbrJrbrrbr 1

uolh oJraH IITSO, r'aehlyny
ToKYJIYp BA HTTApHCHHa YsApr{
eJreKTpoJrHTHK KHTTHK AHCIIepC
rrJrarlrH ra6erecu HJro opTyn-
MYrI IIIIaTHH eneKTpOA

caJrblHblp ("ruratun rapactt").
Eopy (4) Bacl{racr4 Hrro

uehryra xuujenu roMH3
hugporeu 6ypaxmrup, 6y Aa
IIIIaTLIH eneKTpOIJIa KO-
pYIlIOpOK, Klrrrr,rK AHCnepcJIOrU-
MLIIIJ nJIarHH I4JIo agcop6cuja
oJryHyp. EyHa xepa Aa eneK-
rpo.q hHApoKeHIoH haauprau-
MbIIU KI'IMIT TE'CUP KECTAPHP.

Eejnanxanr uyraruleje oca-
coH craHAapr hrapoxes

{ L

6

eJreKTpoAyHyH noreHcl,Iaru cu$up re6yn e,r1 urvt14 rr r^Hp.

Crarqapr huaporen eJIeKTpoAy Hro HrropucuHgo laH,qnKarop eneKTpogy
czurbrHMbrrrr 

- 
hauap rrJrarlrH fleshe oJIaH croKau (2) .qo olau 6arura ,,Ir1ry,

MacaJloH Fe3*/Fe2* lra:rlarrr/lblpMaDra urer.7-Ae KecropunoH TzIJTBaHHK

eneMeHTH alMar oJrap.

1 so 2 crexaurapu KCI r',rehny.rry plrlo Aor.qypynMylu 6opy (3)
(enerrponurur avap) ula 6uproruAupunup. A-nunuuur eJIeMeHTHH eneKrpuK
hapexor ryBBocr,rHLI (e.h.r.) IloreHcl,roMerp aAnaHaH tIHha:HH xeuaxruju ulo
oJrrrMoK oJrap. Ey e.h.r. heuus qyryH ruoprl4 rIrKiIJIaAa [oreHcHzuIbIHbI

lflorur.T. Fe3*/Fez* qyryIryH cralrrapr oKcn,uJroluMo-
peayrcuja noreacuarrrbrHbr ro'jnH e,[aH ,{uhasru cxer4t :

1,2 -craxaHlap; 3- "eaerrponrrrux avap", 4-
noreHcroMerp; 5-nnamruounuuu rutaruH elexrpo4y; 6-
nraTufl ene(TPoa

q-
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xapaKTepH3a eAI'Ip. Teupy6ege Ta[burM],rrrrAr,rp Kr.r, Fel,l na Fett ratrrnntDrapbr(axurmuxlopu) nahr.qe 6epa6ap orrAyrAa, noreHcuiu Eo=*0,77v_" O"p"OJf_aup. Ey roreHcuiur heuraH r{yryH cra*r4apr oKcr,rAnorrrMo_peA}xcuja noreH_cHiurbr allJraHbrp.
Eo':en Ho3opAoH reuuplzjurnlrr3 rroreHcllanbl hoM.ruHHH ..peA_oKc,. 

11o_TeHCHaJT aAJraHAbrpblpjrap. "pe4-oKC" a,r(rr 6auuaHF6rqr ceulapr.rH 6rapnor,r_
MOcITHJIoH reductio (pealxcraja onr'ra) aa oxydato l0rczanerur.re( uejaaua'r*,rxM,ruAr,rp. Coupeuan u$a4enuH r'ca oJrMacbr yryu 6,s 6y ,;p;;;;;ucruQaAa eAe.qojur.

ITIerun 7 -ua qoKrrJrMurx .,rr4haerrH 
_ cxeMr.rHAo oKcprlnoruAr.rpaqHAaH

(peayrccrajaeau"rugau) 
- 
eneKrpoHrrapH ra6yne,qr.rvu--rr"p"rll nerusecuuu

KspoH nuguQepeur erreKTpoA poJryHy rrJrarHH renhe ojnujrp, JraKr{H KCI ruleAonAypyrl{yu 60py Hco, rrKr{ rao apacbrHAaKbr erreKrpHK pa6zrecnuujaparr'lar yryu "xepny" na:ueacuHu Kepyp.
florencuaauu .ajrrreru Kecrop,p in, anuuuurrJ eneMeHrAe heuau uyruyc6ar ryr6 poryuy ojnajup 

^r, 6ypuau peAyKcHja orynru-npocecu Ke4up.craugapr huspoxeH enexrpoqy_uoir6, .yr6 p;;y"y'ffi"p xn, 6ypa,uaoKcI4uIoIuMa rrpocech Keilgp. Eyua 1iryu oJrapar, 
"eH6, rflr6ae ;;;_TpoHJrapbrH Bepr4JrMac,, r,.ryc6ar4a Hca - oHJrapbrH re6yn Lgr.urMoc, KeAr{p,oHAa eJreMeH'rAA arxarbrlaKbl eneKTpOrulrjanr npocecJlAp- KeTMAJTHAHp:

l-.,ru creraH.qa Hrt _ 2e _+ 2H*

2-.'Iu craraHAa 2Fe3* -l 2e -+2Fe2*

lenpa4o pearcujauuH yMyMr,r ren:ruju:

2Fe3' +2Hrt -+2I1* *2Fe2n

oxop crau.4apr huapoxeH erreKrpoAy Hrro Fe3"/Fe2* qrry oBo3H na clr/Zci-
:UT1I^,I1"1i"::"iu -erc-oK' 

oHyu cra..aapr peA-o*c rroreHcr.r,rbrHbrHrl"vtzt JLt: +1,J6 v 6epa6op oJrAyryrry,anapur.. Ey o qelraKA,p Kn, eJre_MeHrAo auaFbuaKbr pearcuja KeAHp:

2e
l--{/

H,t+ CIr -+ 2N' + 2Cl-

By .qu jyxapsr4a Ho3opAoH xevupglr.juurr: ha-nqa ouyry KHMr,r, H,_geueneKTpoHJrapbr aJrMaFa xerapu6 qbrxapbrp, ja:rut* Sepr- onauaurp ru, 6yCJIEKTPOHJIAPbI AJIAH OKCHAJIOIIIAUPH\ILI, FCI'-'UOrUAP"i A"i", fA3 ITAKI/,I,,JIJIH
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Clz-Lyp.Jlarprn 6ypatu eJIeMeHTLIH e.h.r. (1,36 v) 0,77 v-AoH qox 6ejyrayp'
onA)'lyHAaH Cl, eJreKTpoH.rlapbl 6raplaurAupuax Y'{YH 6ejyx ra6unrajjara
MiurplK,u4p, laha AoFpycy, Fe3* nuc6aros Aaha ryBBarn1l oKcrIAnauIAIr-
pHr{uAup.

Jlarus 6y o.qau jarHlt: hevuit qYrYH raprn6uua [axl4n onaH oKCHA-

Jlo'IJlHpr4qILrHnH ryBBocI4HH Kecrapuup. hauvnuuH yjryrr peqyKcuja eAHqH-

Jrapr4H aaha aorpycy Fe'* sa Cl- - HoHnapbrHbrH ryBBocHHn r'lyrajuca eAHpJIap.

harutrerga Ao, Cl, ryBBarll4 oKcHA,[aIxAHpH'{uJII.Ip, 6y o ger"texgup Krr,

oHyH aroMy eneKTpoHJiaprr re6yn erMoK, qaha norpycy Cl- raouyua r{eBI'IpMoK

la6unrajjaruno MzITIHK,{Hp, laha AoFpycy, qox :eu$ pegyroajaegl4lluAoH
ra6apergr,lp. Oxcuuo, Fe3* - HoHyHa eneKrpoHnapuu 6upneIxMOcII HoTlIr{o-

cHHAo oMona I(oJIMI{II Fe2* uouy yjryn onapar Clrl2Cl- qIYry craHAapr peA-

oKc rroreHcHzrJrbr HJro l,ryrajraca erILIKAo, Fe3'/Fe2* r{YryHAO CTaHAapr peA-oKc

floreHcuzlrlbtnuu rujuerg KI,Ir{HK oJrAyryHAaH, Cl- uac6or:eu Aaha tYBBorn}I

pegyrcuj aegHqHAoH ra6aporglrp.
BelarltKno, craH,qapr hlaqpoxeu eJIeKTpoAyHa nnc6oren oJIqYJIMYIIT,

craH[apr peA-oKc rroreHcailrl qyryHyH rzjnaerzua ocacaH, qYrYH repxu6uuo
uaxufiI oJIaH oKcI{AJIOrrrIHpHr'IH BA pe/lyrCUjaegI4qII,IHUH OKCI'I.IIJTAIXMO BO

peqyxcuja axruuujuHu tuyharuuo erMaK onap.
hauqr,rnun r{yryH craHAapr pe.q-oKc rroreHcnztrlbt ua roAap 6ejyx olapca,

y.lryH orcrza.naueH Qopr*,ra 6up o raAop Aa ryBBarJIIl oKcHAJIoIITAI'IpIIvHAHp Bo

ja o roaap ae :araQ peqyrcujaegur'Inrnp.
Ehruual ru,ZIH*lHrt qyryHyH oKcr,IAnorou Qopuacrt, gaha 4orpycy H*

- HoHrapbl, Fer*- uonyua Huc6orart, gaha reu$ oxcuglalxAl4puquAup. JIaKI'IH

cap6acr H, Aaha aKTHB pegyxcprjae4ur{HAup, HoI,IHKH Fe2' rrounap:u. Zn2*lZn,
qYrY Y.rYH CTaHAapT pe.q-OKC IOTeHCHUIJIbI:

n0E)n,-,rnt = -0,76v.

Hyryu Tapa3irblr uorerrcuulrlbl HaI{HKu oHyH Taprld6wsa Aaxutt oJIaH oK-

cuAnorrr/(npprqu Bo pe4yxcr,rjae4hqIHHHH ra6narpluAou, houAo oHnapblH rarbl-
JrbrFr,rHAarI acrururrp.oKcHAnolIArIpqI,I Bo pegyxcajaegarilnHllH TaTLIJIrIFIIHrIH

racupr{Hu r,rpoiruqro.[oH KepMoK qarr.IH lejunaup. Ajxstuaup KH, Ho]IJIapbI-

usrn uohrylAaKbl rarbrJlblFbr Ho roAap qox onapca, oHnapblH oKcHAlIotxMo
axruuHju ua 6rap o roAop qox orap. Eyua xepe ua yjrya peaxcu.ia4a erc
flpocecr-rH KerMocHHo racHp r(ecropoH Fe2* uouapblHblH rarbulrmu 6np o
roAap a3 olap. fierrrolu hauuH ql\ryH oKcHlIJIaIrIMo peqyrcraja fioreHcfitulbl

[Fe3-]/[Fe2*] srlc6ersHuH aprMacbr rrJro oKcH,(na[IoH Ba peAyKcuja oJIyHaH

QoprnrarapuH rarbrrrbrrnapbr guc6aryrtrun aprrvlacbl Hro rtoxarMaJIbrAblp.
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Tapa:lrrr halrruga oKct4AJrerxMo peAyKcuja [oreHcazurbrHbrH (E)BoJrrJIa uQaae onyHaH lajrvroru Bo peA-oKc qryry KoMrroHeHTJropHHr{H Korypy_rroH rarburbr,rap'r nuc6eru apacbrH.qa Mr{rAapH acbrJrburbrr N".o.i,"#Iil"Hrro Ja3hrJrbrp:

E = Eo * Y. r, [orc.]
'. nF "'fprll (1)

!0 - u_yryn craHAapr peAoKc floreHcuzurBr, v;
[oxc.] - oKcu4lrotuau eopuanrrH rarrurbrrbr (arrunlujn);
[pel.] - peAyKcljl gryna*, Sopuauun rarburbrrbr (arrumuju);
R - ra: ca6uru g,314 uoyn (.naa.ror;;
T - uynrer reMreparyp,-OIi;^
F - <Dapaqej oAoAH, 96500 KyrroH;
n _ oKcr,uurouran Bo ja pelyrcuja eopualapbrH iurrbrFrr ro ja r.rrupqajpreJreKrpoHJraprru caj rr ;
(1) Torrruxaen repyu4yiy Kr,MH, qrryH craHAapr peAoKc [oreHcr.ruurbr[oxc.]=[pes.]=1 oqyraa tgio"".to. o :auan E=Eo.oxep ca6urJrop,H 

"{uo, rajuernepr,Hz j^epnne jascar Bo Haryp:ur rro-rapuSua4au ouryr norapraeuaj u *""""*,^ o*, iit' ;"';;;;ryp r{yH:

E = Eo + 
0'059 

. rn 
[orc']

n -'* 
[p.oJ Q)

Fe3*/Fe2* syry yqyH peAoKc rapa3Jrbrr nore'c,aJrbrH'r aruaF.rAaru eop-Myn y:po heca6lauar olap:

E r,,,1p"r* = 0,77+ 
0'959 

. r*1959JI LpeA.l

Oxep, [F"'*] - I r-uoult,1Fe2*1_0,0001 r_uouln orrapca, oHAa

E p",*,ru,* : 0,77.12. lgloa = l,oo6v

Au.,rar o""*:T:_u_ Sopuanuu pegyKcraja oJryHaH eopuaja qeBparMo_cItHAo peaxcuja ro{1j1uao, sahrro 6epa6op ornriiun 
"irr- Bapca, oruapNemst raruujuu^e yjryr rarrulhrrJrap y.ryn n."""purroH gepauaje jyrcenr.ae_nuAup. Eela ru, Br2l2BF uyry y,ryH
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-n 0,59 lBrr)E=E"* z,lgffi
Zn2*lZnJ, rdfryHo oxuap hannap y.ryH, peAyKcr.rja olyuau Sopr"ra ue-

raJutaH u6aper orryrAa, oHyH rarbulrtru ca6vr raurajjar orIAyFyHraH E YqYtl
onan z{a,uojo Aaxr,rJr oJrMyp:

. Errr,,rrr= Eo +ry 'lglZn2')
z

Ehrurraa,'l rH, E0 ranrujjoru - (0,76 v) [Zn2'1=1 r-uouh orlryrAa rapa3-
Jrbrr froreHcuzurbrHbrH rujua:auo 6opa6ap oJrapca janurta 6ela halAa
lglZn2*):0, jo'ur.t E = Eo onap.

Ey raxra ruuu HepHcr reurujunn oKcrrrAJlallr,{upurrlu na ja peayrcuja-
e,uurilu caaa (erer'lenrap) uou,rap oJIaH oKcH,q,JlorxMo-pelyxcnja peaKcHJaJIapbI-

rra tar6uru Ho3apAoH KerrupsnMurrrr,Hp. Ey IaoHrap pearcnja 3aMaltbl 03 jYK-

rropHHlr goj uruepor rapru6lepu uu ca6:ar caxnajuprap. Ea"3oH oKcHAJIourAIa-
praqru Bo ja peayxcujae.qnlll,r pearcr.rjanapAa r'aypoxxa6 I4oHJIap uur-upaK er-
N{aKrIa KeAup. Mocoreu, [Fe(CN)6]r- r{oHnapbr [Fe(CN)6]a- HoHrapbrHa KuMa

IVInO-+ HoHJrapbr nca MnOa2 lroHnapbrHa Kr4rvrH peAyrqaja ofiyHa 6ralep-
nep.9ox re3-re3 uypaxxe6 Hourap oKcr,rllrrollrMo na ja pelyrcuja npocecnHAe
'ropru6uu gejnuruacuuo ue"py: raJlbrpJrap. tlynru oKcuAJrom{a pearcuja-
raplra rypur uyhurqa; MnO-q l4oHnapbl Mnz* uosnapblHa KI{MH Crz\z-t

HoHnapbl Cr3* Kr,IMu, AsOa3- IroHnapbr AsO3l- KuMr{, SOo'- Bo So,'-
HoHJIapbIHa, eJIeMeHTJIop KyKypAo na ja H2S Kr,rN{I4 Bo c. r{eBpHnI4pJIap, Maca-

JIAH:

MnO-o + 8H** 5 e -> Mn2*+ 4HzO

CrrOr2 +l4H* + 5e -+ 2Cl- + THzo

AsOo3' + 2H' i'2e -+ AsO,3- + H,O

SOo2- + 2H' t 2e -+ SOr2'+ HrO

SOo2-+8H* +6e-+S+4IHro

soo2 +lOH' +8e -> H2s + 5H2o.
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. BepunMuur ro_HJrHKJrapAoH KepyHyp Krr, M\lpoKKa6 uonnapuH peAyKcr.r_Ja oJryHMacH na ja oKcur,florrrMo", .rpo"ecrnger.l, Aajuruux-nuKJropAo hrnapo_r(eH ,roHy 6ejyr pon ojnajapar, r,.rypo*a6 
".;y; .;;il;;^i-ryr,y cy MoJre_Kyny rrrorcfiuuge 6nplorrrArrpt4p. Ajlrruarrp *r, 6"ra harraa-or,cganorxMo_pe_

AyKcHJa [pocec,HprH KeAHlr]rHH, aaha aorpygy, yjFyH 
"y.ruprn oKcrzAJrarx_no-pe4yrcaja roreHclriurrrap, uehnynau.u, 

^H*- 
;;;;p;r*rJ .ur"rr"r.urrrunacbrJlbr onMaJrbrAbrp.

H*- rarurrrmrr HepHcr renrujungo ,rorapu$na u,,apacu r{Jro KocpHH
:f,::T" Kequp; o p"T:41:Ir.11 

lenrujuHna H1 *"-",*,u?pa6op Aapoqa_Ao JyKcorrup. Eele ru, MnOa-/Mn2* ory.y yryu

EMnqlo,lr'*: Eo*Y 
'*

LMno;ll7'l'
lMr'.1

Eeaelaxno, ff - zoulapbrHbrH rarhurhrFbrH'rn gejuuuoca xycyc,JrohouuH lryryH oKc,AJrarrrMa-pegyKcr.rja rroreHc,rilJrbruuu rajuer,Ho ryBBorJrr,rro"c,p Kecroprp, oHJrapbrl ,u.u.ur.i, aprr6rr\ra, 4aha AoFpycy ueh-rryayH pH_br a3arrbrrr{a, 6y ryere cyp"ouo aprbrp.
r:epnltMr.rtu roHnHMoH KepyHyp Ku,,troMhu qryryH craHAapr oKcg&rrorx_ue-peayxcuja roreHcuzurbr prarrc[1:1n4nr.]: t r"' tiiif = i T_^rnt, onAyrAaja.nuus 6y ueparatae E=Eu olap. 

r r L'r-r

g 66. OxcqanorrrMo-peryr(cuja peaxcujaaapr,*rH lrcrr.rraMaru

Hepucr reunujuuo raxr,rJr oJraH craHrapr oKcr.rlurorrrMo_peAyKcuja no_re'crrzurbrHbrn *j""11-^!i qoxry Mr.{rAap. 
^ayxieruQ 

,y.""p nv, erqyrMyru-lyp (ue4ran 17). By qr^aABorAo qryrnop,H craHAapr o*"rrr"rrro_peayrccnjarroreHc,uwrapbrHbrH 
-!i m.iuerunrn aprru"br chrpacbr ruro jepleruMLtru Myx_reauS KoMroHeHrrruprn 4opryrutupii ,"prrrr.gup. Hxunuu rpaeaaa or_c,ArrauA,pr{lrrnopHH (6upwnuu rp;+a) ij.y, p;;;;;r:^u'"r#*"pe (yryrruyrpa$a) qeBpr.urMocr.{ 
H or,qrocv H.qu -urrrr'r r; 

- 

; ;".:.];; *::" "
pI{JIMI4rrrAHp 

r,Yeunl1l{d arrblHMbIIIr eJleKTpoHnaprru caju n KOCTO-

Craugapr oKcr'.qrrorrMo-peayrccuja loreHcr,iurJ'rapbr rzjueuapauunapTMacbl OKCr.IrJrorrr/IHpHqr-rHr.IH ryur""rrr, a3iulMacblHa yjryu xonrnp. qeq_nal 17-ge oH TBBOTJrH OK.r4rnarrAap,qr,rop 6upuu,u.pa4unrrn coHyHAa,Aaha rynreuer peayxcuj a"rro*r"p ?"i--r"r"urktH r{yHqry rpasacrrn'u 6aur_JIaHFbITTIbIIIIa j epAOruUu[IJIOp.

358



\

9easer 17
E o " 3 H qyrropr,rH (250C -le) craHrapr oKcu4rrarrrMo-penl6cuj a

rroTeHcIlIztIInapbl

Hurapenop: t -ra:; M - uaje; J - 6epx Kyrno

OxcuAneuraH

Sopr',ta (or-
cu.4[aruAr4plr-

.-lunep)

Erexrponra
puu caju n

Peayrcr.rja
olynau Sop-
ua (pegyrcu-
jaeguqHrep)

Craugapr oKcuMarrrMo-
pegyKcnj a roreHcr4aJrbt

Eo, v-Ia

I 2 J 4
Zn2* 2 ZnI -7628
Fe2* 2 FeJ -0,440
Sn2* 2 SnJ -0,140
Pb2* 2 PbJ -0,126
Fe't 3 FeJ -0,04
2H* 2 Hrt -0,00

sJ +zrl- 2 HrSt +0,14
Sna* 2 Sn2* +0,15

SOo 
2' +411* 2 H,SO.+H,O +0,17

Cu 2" 2 CuJ +0,337

I,J 2 2l +0,536
Fe3* I Fe2* +0,771

NO-3 +4 H* J Not+2H,o +0,96
HNO2r-H+ I Not+H,o +0,99

Br,(M) 2 2Br' +1,087

Cl, t 2 }Cr +1,359
MnOo - +8 H* 5 Mn2* +4HrO +l 5l

+2,87Frt 2 2F'

Maconau, oKcHAJrorrrLHpHqHropAaH oH ryBBorJrncu Fz-Ayp, 6yHyH Eo-
HrIH oH 6ejyr rrajr'aerra (+2,87v) yjryn xelup. hauquuun oH ryBBorJrr,r oKcHA-
rorrAr.Ipuqr4rap cbrpacbrHa o3oH 03 (+2,87 v), aMMoHr.ryM nepcylQar
(NHa)2S2Os (+2,0 v), HarpHW 6ucuyrar NaBiOr (>+1,8 v), hugpoxeH rrepoK-
cug H2O2(+1,77 v), rypru MyrrrurAo KarryM rrepMaHraHar KMnOa (+1,51n),
Cl2(+1,36u), Ai*, Ai3*, Ag* uourapbrHbr Bo c. KocropMor( onap.

Huc6aren ryBBorJu,r pegyrcujaeguqHropa roJraBH Ba roJroBr,r ropnar Me-
TiurJrapbr, heuquuun Mg, Al, Zn so c. Aaxur,qup.
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cujaeat'munur xaccocu onlrajau F--uouyayp. Mo"ny{ onA'yFy KHMH, F- _uo_
HyHraH jalHus eJreKrpoJr,3 [pocecu uno eneKTpoHJrapbr rolaprMar oJrap.Myxreru$ oKc,,urorrrll Hpr.qv ra peryrcnj u"rrorrr"pii,,uc6u 

ryBBo-cusn 6uruoKJro, oHnap apacbrHAa KeAoH pearcnjauuH t4cruraMorunu ra6ar_

. 

qaAaH xa6ap BepMoK olap. Bene heea6 eAoK Ku,

2Fe3*+Sn2* <-> Sna*+2Fe3*

peaxcujacuHAa Fe3* -r{oHv Hlo Sn2*- HoHyHyH Sna* xllM, oKc'r4rroruMocurro
AoFpy Bo ja erc HcrHraMarle xergujuu, ,yaiio1, erMoK ,u_r,rp,i;;ri;r;
r+rYryHyH (+0,77v) craH.qapr rroreHc,,rrr,r sna*/sn'* qyrryHo (0,15v) uuc6ereH,{oxryp. Eyna xepo Io, oKap 6y ,lyrnep4aH- tarBaHHK eJreMeHr .uy3oJrrM4txoJrcar, oHyn rueuQu ryr6 sn4*/sn2* ,,rrry, - Fe3*/Fe2' ,yr1 ,""-ryc60r ona 6u_nap.qu.,fionaalu, eJreMeHrAo arrraFbrAaKbr [pocecJrop xerqraj un4on,

Sn2*- 2e ) Sna*; Fe3*-; 2e ) ZFez*;

pearcuja Sn2* -uoHyHyn Sno* Kr,rMH oKcruJrorxMocu Hcrr,rraMoTHHAo KeAopAr.r:

Sn2 ' + 2F s3* ) Sn4* + 2F e2* ;

hep 6rrp oKcr'r,qirorxMo-peryrcu j a flpocecxHAo K orypyJrM yru oKcraAJrorx-\vpwnv ne ja pegyrcujaeauuugau jerlr peryxcnjae.qrn, 
"f 

^*"r4Anorrr,rr,pur{u
zIJIbIHMacbrHbrH KopMaK he.r Aa rrorqH yej]7g:,gwp:

oKc.r + p,:Iz ) peAr + oKc.,

I:::t^:: :":uptujuuuz MUcutAa Sr,4"/Sn2* so Fe3*/Fe2* qyrrapraH,H peaK_cu-raAa aMaJra KOJTOH CTaHAapr rror(:Hc,irJrJrapbrHbrH yiryn rnjrraorra 10xcua_rarrl^Hp,q, Sna* no paag"rjr"graq, Fe2-, 6aurraH*r.r Ma,r{,r(oJrapa (Fe3, reSn2*) Hrac6areu_:ou$Aupnap. Ey 6yr.gH 6arura oKcr.r.qrrouuo_pelyxcprja peaK_
craj anapu yryu henaror4rap.

feja eaar xa, hop 6lrp orcu4rrourlt4pr,rr,rH jaluus oHAaH jyxaprrga gy_pau ('re4na-ru'rH rryH\ry rpasacuu4a) na craugapr fioreHcaanbru rajueru aronaH Ma,ry{oHH oKcr,rAJrorxAr,rpo 6nrep se orcuio: hap 6up p"ay*"rju"ar",ja-rrxu: oHAaH auaFbrAa aujuro*r (va4no:uru 6upnunrir .p"u{u""rnoa) 6ejyrcraHAapr rroreHcr4zrJra Nrzurr4K OnaH Nr,,ru(oxH peqyKcrrju 
"a"'6nrap.'o;;il_nauMo-peAyrcr'rja flpocecu Bo rrporor]prrr^ p"u*c,o.ju uiu"uirgu*u, o*,Iupr"r.u

HO3Op Cutaf:
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1) Oxcr,rrureurMo-peAyKcnja peaxcr.ljactr eJIeKTpOHnap Ke!{I,IAH, JIZIKHH

nporoJrlrrHK peaxcraja uca - nporoHnap Keqr.IAI{ I,IJIO MYIITaJI'Iar oJIyHyp.
- 

Z) Oxcu,uraurue-peayrcuja peaxclrja-rrapbrHAa I(erYpYnMYu oKcH,qJloil-

AHpH(rlr Bo peAyKcHjaeAr,rlrr,rAoH jeHu pelyrcujaeAu.lu Ba oKcHAnoIxAI,IpHqH

anitnurp; heuqr,rHun nporoJII,IrI,IK pearcujaga KorypYJlMYIx rypury Bo acacAaH

aruaFbIIaKbI cxeMAoH KepYHAYjY KHMH JeHH ocac Ba rypuy iuIbIHbIp:

oKc.r + peA:) oKc.2+ Pe,rl
ryprxyr +ocacr)rypuryr+acac r

3) EnexrpoHrlap Ho roAop acaH Bepun[pco, peqyrcHjaegu'ar'I 6up o ra-

Aop TBBoTJII,IAHp; oKcHIJIaIrrIkIpy|\LL4 Ho r,oAap TBBaTIII{ oJlapca, oHyH

"ri*rpbrrupu 
5uplaurAl4pMoK ra6unojjeru 6up o raAop t{ox oayp' Eyua ox-

rrap, rypllyHyH rpororll4rl4K Ho3opujjoctr'luua ocacoH' Typuy Ha roAap ryB-

B3TJIH onapca, 6up o roAop Ao eJIeKTpoHJIapH acaH Beplp, JIaKI4H acac Ho ro-

Aop ryBBarJrr.r oJrapca, oHyH nporoHnapbr ro6yn eruax ra6ururujjoru 6up o ra-

Aap rrox o[yp.' 
4) fyrnerru oKcl{Anaugkrprlqa, eneKrpoHy ra6yl e4epex, rauQ pe4yK-

cnjaellra.,luje rreBpr,urr4p BO OKCr,rHo. Era.,ra Ao, TBBArJIH OCaC npoTOHJIapbI

6npnaurarapepex :eu$ rypuryja rIeBpHrI4p uo saHQ rypuy nporoHnapbl Bepo-

poK ryBBornu ocac aMaJIo KorHpI'Ip.

JyxapbrAa BeprrrrMuu rajgauus ror6uru MI,IciuIrapbIHbI Ha3opAoH Ker{u-

p3K.
1) gaAuen 17-leu KepYHYp xu, Zn Merailbl (E0=0,76v), Pb (E0=0'13v)

ne ja Cu (Eo=+0,34v) urac6ereu taha ryssarnlr pegyrq.rjae[uqu,qup. @aror,

"rnr, 
ay-uprr uah;rynyHa Bo ja r"ruce MeTrurJrr,rK gHHK H;IA TO"Ct'Ip erAI'IK'qO

arrrafsrAaKbl peaKcHJ ilnap KeTMOIIHAHp :

Pb2*+ Zn ) PbJ + znz*; cuz*+ Zn ) cuJ + znzn;

orep uerauapuH hauucbrHl,r craHAapT peA-oKc noreHcl{nJUIapbIHbIH

yjryu .,ryrnapra mjr*aernopl{HuH aprMacbl cblpacbl l{JIo ,uY3coK, oHra KapKHH-

"r" "uriu""i 
na ji ruerannapbp aKruBJrlIK cr,rpacbl oMoJIo KoJIop: Li, K, Ba,

Ca, Na,^Na, Sr, Mg, Al, Mn, Zn,Fe,Cd, Co, Ni, Sn, Pb, H, Cu, Sb, Bi, Hg' Ag'

Ag, Pt, Au.
Mera.n 6y cnpaHuu Ho raAop coHyHAa jepneurepce, 6up o roAap Ao o

4aha rynneurn pelyrcujaeArardr.rAr.rp Ba oHyH ruujonu axrunnuju gaha 6ejyr-

Ayp. E;p .unyt, orapu., cauqu gajanau- MeraJInapbIH heu 6upn oHAaH conAa

AypaH Merzrlr l,roHyHy oHyH Ay3napbr uahlynyulaH qblxaprMar (aaha AoFpycy

ilty""rju "rr"*i 
ia6utruiieiuHa Marrr{K aejulAtlp, TIaKI,IH conAa qajaultuur

Mcra[Jrap e3yHAoH caFAa AypaH MeraJrJIapbI oHnapblH Ayulapbl naahlylyH.uan
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\II4 (F
Hbrp.

rrbrxapbrprap. heupoxeHAaH CoJrra jepnouran MeraJ,rapbrH hausrcH, Typrxynohlymapun4au H, qbrxapAbrFbrH.qaH ryprrynupau t u-r'oryprap. hu4poxen_
AoH ca.Aa AypaH Merarrrap AypynauMbrru r)?rrryJrapAa henn onuypnap luur-par ryprxycy MycracHa ollrarrta).

2) Llxw,uu M*car runrpl I- , Br no cl- -raorurapbrHbrH ana.uusunqo 6yu-napbrH ra'Junu yryu 6ejyr eheunjjere MaJTHK onaH MyxronuQ oxcrEqr".rr-p,q,ropa oJraH MyHacrz6erunz Ho3aporH.KerrupoK. cep6acr br2 
"";,"rpirr_[eu Br uony Br2 KHMr.r oKcH[nouro 6urguju harAa, F'e3i re,'cl.rpr,rHAoH oKCt4A_

IiHy?:. eKop craHAaPr peA-orc EoreHcuzurbrHbrH r,roABaJrr,rHAo Cl2, Br2 naFe JepJrarxMaJrapraHuH Ha3opIoH KerrupcoK, onaa 6ynys ce6a6u raMaMuno
aj,.rru oaap. harzroroH .qa Br2 rasr,r Cl2_a H,c6er"* Auhu :eue oxca,qleru_
A^puqil oJrryFy h241a, Fe3* prco 6yulapa uuc60reu auhu ryr""rrugzp. Jonu:

Cl2+ 2gr- ) 2Cl- + 131,

peaxcujacu jyxapula KecrapunaH raHyHa yjryn r<aruap. Orcr.rHo,

peaxcuja*rHcooHa#1":.".r'"1,!,'.,?#Hilreueoxcu4norxAHp,-
e'*1 no peayxcujaea,qr'rAorr (Br),'aaha ryBBornHcH (Br2 ne a;ri^HJ-

2Fe3* + 2Br- ) Br2* )pel'

craugapr peAoKc rroreHciriuurapbr ,.AB.THHAOH acrurp4ge erAuxAo 6e-Jro ropapa xoJrMoK oJrap KH' HHTpar rypuycy I-- rzonyuy oKcHAJrOrq uprujwhaua,__Br HoHyHy oKcraAJrorxAHpMHp.
Hrarpar ryprxycyHAau $opi.ur.l orupur, rypru r,ayhurao nepMaHraHar Ho_Hy (E0=1,51v), rror.rHKu I- -Hy, harra Br- Bo cl- uoHrrapbrHbr AaOKCH4IIOIUAI,TPI'P. AJ^TTHA'IP KH' Br2, I_ HOHYHY OKCHAJIOITTA,*AN]U hzuUA CI-r4oHyHy oKculJrenr,IIHpMHp.
3) Auann: 3aMaHbr re3-re3 'roArr4r o.rryHaH ueh-uy.ny4a 6r.lp neve peAyK_cujaequvu [Br- no I- 

.) .ona 6utrup *r, 
"ruuu "orr"n o*"-r*"* upuuu (Cl2uahrlyly) ulo peaxcujaja rupo 6ureplep.

_ o*Io6a' oHJIapbrH oKcHAJIoruMocH rrpocecu hascu apAblr{buulblr.ira KeAo6unep' veAsera Ha3op jernprraorna , acaH KepMoK oJrap Kr4, I- -rzouy oKcHn-leruu6 ryprapAblryaH coHpa, janHu: Br- -raoHy oKc,AJrorrrMoje 6a,,raja 6u-aap.
horsrorlo ae, hep hascu 6up ca6e64oH xJrop, nne 6pouyu oKct AJram_MOCI, KEAHPCO' OHIA AMOJIO KONMHIU Br2 r',rOICr<YIY Br2IZBi- 

'YTYHYHY 
CTAH-Aapr noreHcHiurJrapbrHbrH croABorAoxu ne:njjairra 

"cu"on 
rr-e"rrEl, o".ro
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Zl-llr-jo KHMr.r oKcuAJrauop. Ey upocec o Baxra KHMr,r AaBaM eAoqoK,uap KH,

I- uoruapunrrn haurrcrr I, xraun oKcHAJrourMrrru oJrcyH (6unanacnre xnopyH
e3yHyH ro"cHpuHqou ra ja eMoJra KaJTMH[r cap6ocr 6portryH ro"cHpI4HAoI{
oKcHAn oaruMo HrrH x(erMocr,IHAaH acbrbrrrbr on u aj ap ar).

[ejlrnan4eu 6ere xorrlro r{brxaprMar oJrap rH, hep haucsr 6up orcug-
narxAup[quHr.rHu ra"cupu hap urejqou aBBaJr rraahnyly,rra ]rrurrrpaK eAaH Aa-
ha rynaeuu pegyKcujaeguvuje joHonMHrIrAHp. hop haucn pegyrcujaeqra..ru-
nuH ra"cupu Hes6aAa gaha ryanernu oKclr4ltsrr'/\upruuje jeueruurnAHp.
Earura csuro, hauuu uopaurgo MyMKyH oJraH oKcuAJroluMo-peAyKcuja upo-
cecrloplrHr4H hauucuugau 6upuuul,r ner6aAo laha 6ejyr oJraH craHAapr peA-
oKc rroreHcHaJrnaprr Qeprurne yjryn xenen npocec KeAr,rp.

Oxep SnCl4 MohnyryHa Fe uerarbr HJro ra"cHp ercoK, oHAa aIIraFbIJIa
peaxcuja xeAop.

sn4*-f Fe ) Sn2* + Fe2*

naKHH Sna*- uouyulrr MeraJurur ra,raja KrrMH peAyr(cuja onyur'ra peaxcujacrt
KerMa3, 6ena ru, axtrpbrHqrbr peaxcnja Sn2* xlluu peayrcnja oJryHMa peaKcu-
ja [+0,15-(0,44))=aQ,59 v nr.rc6ereH roreHcuiurJrap QepnannH Krrqr.rK rnjt"ro-
ruua [+0,01-(0,44)]=a9,45 v yjryu KarIIap.

4) Hahajer, 6elo raceBByp eAoK KH, MerarrrruK AaMHp qy:y HNOr-aa
hem egulap se 6y peaxcuja haucu roHrrr.rK y3po KeAHp. Craupapr peA-oKc
IIoreHcHuuIJIap r+IOABanHugeH ncrutpaAa eAopoK, 6y rr.tocelesn heryt erMaJlll.

feja eaor K[r. HKH H* se NO-3 or<cr'r{rarrrAr,rpHqHrapr{ BapAbrp. Jlarun
NO-: qoAnerAo H* -AaH qox arxaFbrga Aypyp sa Aaha 6ejyx oxcnglotxMo aK-
ruuujaue MaJrHx.qHp. .[euoau, jyxaprraa BepHJrMHtu raHyHa ecacaH 6y pear-
cujala oKcr{Alrorrr)Inpvtrfl Marcagu pr.ne H* gejul, NO-, uurrnpaK egardoKAr.rp.

ConpaAan 6ene 6r,rp cyar uejaaua qbrxbrp xu, peaxcuja AoMr,rpHH hancu Aa-
paqacHHo KI{MH r(eAor{oK,qup. Eaura gyul.roK rroraH Aejr,ur4up xu, Fe3*-Houy-
HyH aMeJro KaJrMocr,rHo unc6eros (1,00 v), Fe2* -uyu oMoJro xaluecuulrs 6e-
jyr< noreucuarilap Qaprune (1,40 v) MiurHK oJrMacbrHa 6axuajapar, HNO3-H/H
aprrIFbIHbIH Hrurr,rpaKbl ura Fe3t aJrbrHap. Orap Fe2* l,toHy anbrHMbnu oJrapca,
oHAa oHnap, q{aABor,qo ryrAyurapbr na:ujjernapugo ocacoH HHrpar rypuycy-
HyH aprbrFblHuu ro"cr.rpu HoruqracHgAe hauus .qornro Fe3* runr,r oKcHA-[a-
[rop.qunap. He:epAou revupAujur'lus pearcujaHbr aruarbulirKbr raHJrr{K y3po
ja:uar orap:

FeJ + 4H* +NO-r -+ Fe3* + NOt +2H2O
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$ 67. Pea-oKc \ryry KoMrroHeHTJropu rarbrJrbrrbrHbrH
ne pearcuja myhnruHrrH oKcrrAJrourme-pe45n<cnja

noreHcrranbrnrrn rnlneruHe ro"cupn

onsemlr naparpa$aa H€3opAoH Keqapr,uroH Muciurnap Kecropr,rp Kr4,
craHAapr fioreHcualrAan ucruQaAa eAopoK, oKcnAnor.uMa_peA]rKcuja npocec_
JIopl4HHH r4crraraMorr4 har[a uylahu:a jypyrvoK oJrap, qaha goFpycy oKcr4A_
rarxAr,Ipuqu re pegyKcraj ae4r,rqr HHt{ H cerrMoK or ap.

Jlarun 6y ua4eengan ucrrreaAo 
"rArzxae, 

ja,n,.a caxraMar Jra3brMAbrp
KH, OH,qa BepzjrMr{ru rroreHcHirrrnap craHAaprAbrpnap, ja"nu MyajjeH .arrrnrrr-
napa ([oK]=[PeA]=l) aHA.quprrop. Bynyu Horuqocr4 orrapar peaxcujanuu uc-
rr,rrzuorr{ raMaM oKcHHo uejratre 6unop. Mocalon, E0 rujuoruHe ocacaH
Sn2*/Sn qyry rryH (-0,14v) 

"e 
pbr*lpbJ t-o,tgr) MeruurrrlrK .* nbr. ;;;;

pegyKcuj a erMoJrr{Ar.rp.

Pb2*+snJ)pbJ+sn2*

oxop Pb2* aoIIJIapbIHbIIt rarblJlbrFbrHuu 0, I r-proHh-a Kr4MH a3iulTcar,
ouga Hepncr rarurujuna acacaH pb2*/pb qyryHyH oKc,AJrorrrMo-peayr<cnja ra-
pa3JrbrFr,rHbrH rroreHcr4aJrbr aruaFbr Ayxryp se sn2*/sn (0, 14 v) qrryHo rurac6e_

T91 * olyp. Eyna Kepa Ao peaxcujauuH Hcrr{raMorra Sn2*11r-uoultr) ss pb
(0, lr-raon/n) houuH rarburbrFbrHlla raMz11a oKc HcrgraMorAo gojuruuru1ur ora
6urap:

PbJ + sn2*) SnJ + pb2*

. EhrraueLn KH, Ho3opAiJH Ker{prpAujuuus peaxcnjanrrH Hcr,r.aMar,rHr,rH
aejuururocu HoHJrapAaH 6upnuuru ra"rr"r*:rruurrilojuunrecv ktrro aJrAo erMoK
orap, qyHKra hap HKH q\ryH craHAapr rroreHcr.raJrJrapbrHbrH eaprra a3Abrp
(0,01v).

2Ag*+H2t) 2Lt-+2Ag),

pearcujac'HAa 6y Qapr 0,[30v rorrrKnrr egup, 6yua Kepa Ao pearcujanun uc-
TlIraMoTHHuU gejnuraacu.ia-nuu: Ag* rarruluFsrHbrH orAyrqra qox a3aJrMacbrH-
Aa MYMKYH 'OnaqarAbrp. farrurrrpHs 6elo aga-uuacbr o Baxr KeAo 6u.nap rlr,
pearcujaHuH Hor,qrac,H;re xaQajer roAap a: horur oJraH Ay3 ne ja xyruyuryH
:euQ Aucc.uacnja eAoH KoMrrJrercu enaoni KoJrcrrH. Maconlu, o"r" ,u"auuyp
eAoK KIr, Meruur"lruK KyM.yma 1pr hprApoxeu joanq rypruycy uno re"cllp egrz_
map. Eere rlr, AgI-raH h,erur omua hacurtu 10-t5-ja, naKuH r'rehnyrya I-rarruur-
*t lr-uon\n-o 6epa6erpaup. [Ag.] 6y rurjueruuao Ag*/Ag qyryHyH peurrr ro-
reHcr{zrrrbr Ea,+/Ag-Cr,80-0,058 lgl0t6 = -0,13 v-a 6epa6epaup.

. Ag*lAg'I qrry roreHc,uurbruuu 6y r,lansn rlrjvaru Ho3apAoH KeqrrpA,-
Jr,rMra3 rrropar4'rAo peirrcnja carAar{ cona Aorpy KerMonr4Aup. Eeloluxlo, Me_
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rarr KyMylIr hugpoxeu joaul rypflrycyHAau hragpoxenu qblxapblp' han6yru'

KopKuHnlrK 
"orpu"urnAu 

o h4qpoxenAaH caFAa Aypyp ne 6yna Kepa Ao oHy

6aura ryprlryrlaprln uahrl'rrapblHAaH'"'ffi qlly::,?.raP Pearcuj*1 I^
r4oruapbl I'IruTI4paK "g'p"u, 

ou"apo'u farblnblfnapbl oKcHluIalrMo-peAyKcIIJa

roreHcuzulbln"r" .rjnnoi'Ho qox TBBoTJIH ro"cup 
"t"'"-P^11.:o 

6y rarrulrtr-

napbIHhIH .uo.lrnrrnnacu peaxcujaurun '""'u'orHHI'IH[ 
Aojuurruacuga co6a6

ona 6nnap' 
nan, HrAsOr/FIAsO-z (+0,56 v)-sa r.rr2r' (re ja J-3l3r) (+0'536v)

rrry,op,Hr E rujruornep,H. O.acari, Asoa3- uony I- i'IoHyHy l, rcWvtu OKCHA-

JrouAI,IpMAnHuI'Ip:

' H3ASO4 + 2I- + 2H' ->t{AsOz + Iz-i 2H2O

JlaxuHpearcujaNaHCol-lrrlap,tblFblHluTI{paKbII4IIaanapblJlblpca'
(pI{=8), osla NaHco3-bIIl aJIaBO to"'*""' "u 

Hn farllJlbrFblHblu l0-8 r-

uogh-eKHI{I,azuluacuI,l2|-q3yryHYHIloTeHcI{uIJIbIHato,'cupKocTap-
uaja.tot<.

Orcusa, oKcuruIallron Sopr''rauuH peAyKcl'Ija T{"T Sopr'aaja 
r{eepur-

r',racu H*- I4oHrapbl I'IIurHpaKbI I4no KeAaH H:ASO+/HAsO*2 ufr${n' TaHJII4K

iil_;r; KopyH[yjy Kr{Mr.r rapa3rrbrr roreHcHarbrHbrH rrajuerru auaFbl [Yllla-

,{a11{uP:
0.059.

Enrntor,rnru, =0'56+ 2'E
AsO)lH.l2I,H,

lHAsOrl

lH, As Ool = IIIAs Or] ne [H2]= 1 6'* or4yrqa ailapblr:

0.059
8,,,n,o,,,,n,o, = 0,56 *ttt = lg(10-8)r =0'068 v'

gyurra O,Vo88 <0,54 (l) peaxcujacbl oKc HcrI'IraMorAo KelaqoKAup'

Ey.yn 6y uaruualopiru 
^havslcbl 

KYTnanopuu to"ctlpu raHyHa ocacoH

arbrHa 6unap. osserAe gl.inrulljil KI4MI4' H* nurnaAuJlMocu a'qoroH oKcHA-

JrourMo peaxcujanapomqu *yt^f''ug egungrajutt'uaH oKclIKeH aroMy huqpo-

KeH r,roHnapbl IrJIa orpil-"pux Hro'n"*y'yny oMaJIo KorHplrp' Eyua xe-

pa Aa I'{ahryryH rypllIynlty 6ej6 porl oJHaJHp'

Eunupur KI'I, pe,lloKc qIylYHAo oKcIaArIauaH KoM[oHeHrnapI'IH tf uur-

rHpaKbI I{JIa pe'[yKc'iu o'yn*ucil [H"]=t onAyrAa horururuP' oKcI'IArIaurMa-

pegyrcraja pear<craja,T ipblHblH r4orl{raMorH harrllnAa hanaus pearcujala fiurrH-

paK eAaH ,*, "ru.rAipr 
rIoreHcnaJIIIapbIH r{YrlopI'IHHH l'tyrajHca eAIiInMocH

i--,rrl fu'l=1 urapararuHAa MYMKYu'cyp' tf tu'''o''o'*'nut*' 6arura rNjr','orrttt-

ua ajpu-ajpbt uYrrapLIH lro'reHcaiul!'Iapr'I ena KacKI'IH qojrauro 6ranop ru' 6y Aa
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Hffi:'IT#X#;Hil*"HH oKcuHa aojaurep- Eyayu AoFpy ory{y.yHa ro*,py-

1' cuuar ,,y,,yocr,HAe KI se KNo2 uehnyrurapu rapbrrrrAbrpburbrp.rruornvot (0,99v) p"o-o*" *y.yrryrr-"raHAapr noreHcnuurbrugu rujueruuraHr'/2r (0,54v) rirrrrllyH craHAapr rroreHcr{zurbrHbrH vyryHo uuc6areu 6ejyrrl,JMoro MuurHK oJrMacrrrHa 6ixr'aajapar, I aonyuyH i;';;;, oKc,A/.rorrrMoclrKerMsp. Jlarnu ueh-rryna 6up roaap H2S0a, Uif i" t 
"r.u 

^CftrCOOH 
elaneoiryHaH rulru heuuH IIorHro NO ajprrlrr,racbr r4Jra KeroH [ruA,[orrr,r peaxcuja6arulauup Bo Tynr-rorryp jol ,"*yn'ry"y oMoJro KoJrHp:

2,1- + 2No-2+ 4H* _+IrJ + 2Not + ZHro
Eyua oxura.p, raJroBH aa ja uejrpal uyhuraa I nouy oKcop 6aurra on_c}[4rarrrflplpuqn aHaoHxap una peax-uj uju'au*i offi, MocorroH CrOz-a,IO-3, BrO*3, CIO'-3, ASOa3- ne c. TypuynarrrrbrpA6rrAa I-_nyu I._a xu4uoKcnq_JrorrrMocu Kel{up.
2. KzCrC)+ ,:_---IurS u0h,rynnspurHbr rapb[xAbrpAbrrIa hev 6llp Aejn_IITITKJTUK KerM[rp. Oxop aruuru_ .upurrubrrbr rypruyflaruAbrpcar, oHAa arxa_FbrAaKbr peaxcuja KeAHp:

3 S11-+2Cr{)4}+ 1 6H*+3 S J+2Ct'.+ grlro

heM'II'IHr'ru 6anrna oe;ryrcajSeau\rr'{ - aHr.roHnap (cL, Br, [-, so32, Sz0r2-, scN-,
,"j;,'', 

ASo33- ," 
" f C.ol;-;;';; ,nH3-n,. "yd;fi;o oKcrqJrorxup_

No3-' croa2' no 64"'ra qoxry oKcr.r^rrorrrJ{Hp[qr.uropAou sepmz oJraparMnoo- HAHHKTT j;urHus rypur rr.ryhrErAe, herr, roJroBr,r lryhrErgo Ao oKcrr&,,ou-uar ra6ruunjar:Ene-r'ranuxrup. Typru r"ryhurAa oKcrarl,rorrrAapllr{Kra Mno+- 5eneKrpoH 214pzt', Mnz* xaun pe4yr<caja-ol1'Hyp. felanu (re ja nejrpar) uy-hr.ae 6y aHuoH ja-uuus 3 enexrpoa i,ayr'"i^a, M;o; ila MaHrarrar ryp_IUYCYIIA MriO(OrI{), KHMI,I PCAYI(CIAJA O"TTYHAPAT IOHYP TIEKYHTY UIOKIHHAO qS-ryp. Vjryn ojrarpar nepMaHraHaror*, ,ypru Bo roJroBa rr.ryhrrle oKcaArrorrMaaxruuuju qox ryBBOTru Qaprriounp""p, 
"rurr-apr noreuc uarurapbl qyrrap,-Hau uyraiucac,*rAoH aj,usru oryp *r, Mnoo/Mnt*'("=;1,;;;a Mno_a iMno,(Eo=+0,6(Jn) MnrC r-yr, rypur Bo rorroBrr rilyhutle pelyrcuja 

"r;;.;::::CI'IIIHH tr'ryxrenu{r oJrMacbrHbr ajArrsnarrr/(rrpMar rryH Mno2-uuH Mn2* ruMuoKc rl.qlrouI.ldocra HHH leHlnji raltr uesepaeu KerrupMoK ru$aj ergup.

MnOrJ+4H* +2e -+Mn 2" +21g.rO
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Bepunuuur roHrrHK xecropl,rp KH, Typu uyhr.rrgo Aaha ca6ur $opua
Mn2*-Asrp (aruaru oKclrAJIoIIrMa Aapaqacu). Exap 6y peaxcujzraa rrnK oBBorr

MnOz aMana KoJrMr4ru orca :,/,I.vt, onga H* larblflblt'blHblH rloxryFy ta',cHpun-

AaH o Mn2* -ua KHMH peAyKcuja onynuynbl HAH. Orcuno, ranoBpl re ja aej-
lpzur r'lyhurge Ha3opAaH revupAujuuH3 rapuBnblr Mno2, Mno (0H), oMaJro

KorrMacu r{cruraMorHHa, Aaha Aorpycy hu4pauaruuuur MnO2.x H2O 6I,Ip-

JrarrrMocuHlrHu iurbrHMacuua jenelMurrr oJIapAu. AjAuuAup ru, 6y 6upnaruue
h auuu luopal,IrAo MnO-a-uu pe4yrcuj ac nHbIH axblpbluuu rrlehcynyAyp.

$ 68. Oxcu.qrarrMo-pe4nrcuja npocecnopuHAa rapa3Jrbrr
Bo olryH cyp"oruHllH luyejjau e4lulMocrt

Oxcugourue-pe4yr<cuja pearcujanapblHhlH ucrHraMoTI,IHlr aKcHHo Ao-
jnurgupuex IrMKaHbI, ehruual ru, 6y peaxcr.rja-napuH geHaplr.rjHHI,IH HorLIr{o-
cHAr,rp. [euop peaxcrajalap, ue"rryrugyp xlr, xlIujasl,I rapaulblrblH japanua-
cbrHa rarzpu6 qblxapbrp. hep uxu qylyH peAoKc noreHcI,IrIJrrIapbIHbrH ruj-
MorHHr4 6luruex-na, rapa3irblr ca6urusuru heca6lauar onap. Eele heca6aaua-

uu sn2* 1-2Fe3* -) Sn4* +2Fe2* peaxcujacn r{yH arapar. 6y peaxcnjaurm ra-
pa3rrbrr ca6uru arrraFbl.qaKbl ToHJII{K yspa uSaua onyHyp.

Kl
lsn4. )f Fez. )2

(1)
lsnz*flFe3.12

Sn4*/Sn2* so Fe3*/Fe2* uyuepn rryH noreHcuaJrJrapbrHbrH usagecuul.r
ja:ar:

D - E:o -.,- 
0'059 l- ['Sn 

o* 
]

L snn,,rn. = L grtt lgrz* 
+ Z Ig 

lsir.l 
(2)

I Fe3* f
Err'*1p".r* = El-"r*1r"r* +0,059te1p*1 (3)

Ey reuruxnapAaH KepyHyp KIa, Sn4* ra Fe2* rarbulblrnapbl aprAhlrqa,

Sn2* na Fe3* rarbulblurapbl a3iurAbrrFbrHAaH peaKcuja uern.,lacuHAo oBBorqlo

a3 oJraH 6upvtuuu qyryH Tapaurbrr noreHcll3rrr,I TaApHrIaH aprMaJIbI, I{KI,IHqII,I

qyryH rapa3Jlbrr rroreHcnzlJrbl vtco LsaJrMalbIAbIp. Hahajar, 6y no'reucuaruap
6epa6epneurHprlap.

JIaruH Mo'JrWAyp KH, eneKTponnap Ker{HAI,I JanHbI3 fioreHc]raruap

Qepra oJr,qyrAa MyNIKyH.(yp Bo o orMa,qblrAa KacunMoillru.up. fieualu
E5n4+75n2+=EFe3+/Fe2+ oIAyI'Aa Tapa3Jrblr japauatlarAup. Ey rapaaJlblFblH E5n4+75n2+

Bo Ep"3+7pg2+ rujr'rouapusvt (2) na (3) roHJIHKJIopHuae jepnno jarcar, anblpblr:
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Eo**,r,,,. Y'tf#tl = E"r"', 
t F,,* to'osg rrffi

6ypzraaH

ry'ri#+-o,ose hWJl= E,*,. ,..z EI*,,,.,.

Alunltnu raHnr4K,qo cor hucceuurr r4KrrH\rH y3ByHyH arxaFbrAaKbr Kr{Mr.r
6arura uroKr,r,Iro czuar:

0,059 
. lFrul 0,059 . lFet* l' 0,059

' ie lFe\= z tg tFti Bo 
2

oMczlJrbrHbr lre"topu:a4oH KoHapa qblxaprcar

ki#r] -Effi)= E'i,*,,",, - E;,.,,s,,*
0,059

2

6ypaaan

lFr'*l' (Eo pr't- 
1 lrur* - Eo gn* 1r,rr*) .2

LSnl* lf F'ez.f
lg

Toruuxro norapuQv
rr.uz: peaxcuj aHbrH rapa3Jrbrr

, [sro.I
'g [s" ] 

-'e 2 - 0,059

lek

lsn2. l[Fe3. fz
uuapacH HJro onaH ueara, Ha3opAaH xeuupguju_
ca6urprsAau u6aporgup; K=lQ2t.-

Eto 
- 

Etou 
Fe)+ / Fe2+ u 

Srn* , "rr* )z (0,77 -0.15)2_----...----=.--_1i
0-059 

N L)
0,059

A-n'un*rru aAa,q Kocroprrp KH, peaxcuja uahcyrlaprr rarb,,br*apbr-
HbrH BypMa haculnepu oHyH rapa3Jrbr haftru4a rerujjauruaon 10r, aese6auuaurrrq MaMoJropl,rH peaxclrjaja Aaxr.rrr oruajaH iirrrr.rupurrbrH BypMa
hacuruuqau qoxAyp.

Ey cracryr'rgo, ehraua,r rn, peaxcuja Sn2* se Fe3*_AeH Sn4" se Fe2'
,urbrHMacbr r,rcrr.rfaMorrdHno KeArrp. PearcujanuH rapa3Jrblr ca1uru uno yjryu
CTAHAAPT TIOTCHCINIUIJIAPbIHbIH TNJUETU APACbIHAA ONArO YMYMI,I ilIOKHJIIIO
(25'C reuueparyp y.{yH) arrraFbrlaKbr rar{JtHK y3pa Kecreprru 6rr"p,
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,, @r-oi,)."
'g*: o"osq

6ypaaa E, ne En KorypyJ,rMyrr oKcu,qJrorrr^Uptlriru (E,) ne pelyrccujaeur,r-
uuj e (En) yj ryu .,lymepr,rH craH,qapr peA-oKc rroreHclrarrrrapbrlhrp.

Oxep 8,">811o olapca,_ ouga lgK>O ne K>1. Ey o AeMaKAHp Krr, ra_
pa3rrbrr ruopaHTHH.qo pearcnjaaa oMoJro KOJTOH uahcymaprrH rarbubrrJrapbr-
HrIH BypMa haculu, peaxcujaja ilax:ar erurMnlu rapubrJrbrrJtr ra"cupAa tl_
Irajau uamarropuH rarbrJrbrrnapbrHbrH BypMa hacunnngaH qogyp. Earura
ce3Jro. peaxcuja heruraras Ae heuun ucrHraMarAo r(eAr,rp no E,o- En. +ep.nnuQajar raaap 6ejyxaypce, peaxcuja rpaKrr,rKa oJrapar axbrpa KprMH KeAo-
qaK,qHp, oxcuue, oxap Er>En onga K craHAapr uoreHcua-ruaprrH seprz I(IE-
Qajor rarop orrAyrAa qox KHqHK oAoA ora\ilarAup. Ey o l"r&,qrp KH, rapa3_
Jrbrr ryBBorJril. oJrapar cona cypyilMyurryp, gaha gorpycy, ha:upxlr ha-rua pe-
aKcruJa oKc I,IcTrrraMoTAo x(eTMonuilup.

oxep hep uxl'l qryryH craHAapr noreHc,irrr,JrapbrHbrH eapna a3Abrpca,
oHra rapauur ca6urur sahr.rAe jaxunAup; jauu peaxcujauu HcraHHJroH vtc_
rr'rraMoro jeuenruex yqyH na3brM oJraH ruapaur japagrrrMa:lca, oHAa yjFyH
pearcuja axbrpa KHMtr KeAo 6unMoe. yyuxn atuaFbr,[aKbr peaxcujanuu

A3AsOa+2I-+2f ) HA s O 2+12+2HzO

rap_a3Jrbtr ca6uru (yjryu craH,{apr roreHcuuurrrap eapra -0,02v) .darvrr _10 6e-
pa6ep4np, KerypylrMyrrr M,MoJropraH raM rreBpr,uMocr{ rryH llehlyna farbr
HCI arrase erMoKJro, Ff uog.rraprrHuu rarbrJrbrFrr aprbrpMat na:uugup. Teu-
JII4K,4OH XEPYUAYJY KHMI,I TAPA3JIbIFbIH CYPYIXMACHHA hEM'{HHUU UEh.UYNAA I-
faTbulblFbrHbrH apTbrpburMacbl Aa KoMoKJILTK eEHp:

[HAsOrlLIr] _ L._.1A

feja eruer Jra3brMAbrp Kn, craHAapr noreHcuaJurapbru rujueruue eca-
coH here rapaslur cyp"aruuuu japanr'racbr harrbrHAa uynahnea jypymrar
oJrMa3, 6era xu, 6a"3oH 6ejyr< norencnarrnap Qeprrane 6ejyx jox, .r*r* p"-
arcrEja cyp"orra yjryu xerup, Mocorou, oKcr{KeH Bacr,rrocrr rane huapoxeuun
oKcHArrarlMocH, CTaHAapr rroreHcl,1,a[].Ji.ap QaprnH-l,23 v rujrr.rarHHAo Orar
reMneparypyHAa onryFra rauQ xe4up. oxcuse, Fe2* -uyn oKcrrKeH Bacr,rra-
CI,IJIO I4JIA FE3* TUUPT OKCI,IAJIOIIIMOCA, CTAHAAPT IOTEHCH IIJIAPbIH SEPIA A:
orrMacbrHa (-0,46v) 6axvajapar nuc6oren cyp"ouo xelup.

3au$ xeaau pearcujalapHn cyp"orJraHMoc,Hrn uyxrenue ycyJrJrapra
orrEa erMoK onap. TeuneparypyH 10 lepe.{auou 6ap aprbrpbrrrMacu pea*clnya_
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HbrH opra heca6ra 2-3 .qo*e cyp"orlrnu hon40cu cr4rcvre ,,po aprbrp,p. pe_arcujanuu cyp"arr.lue re"iap ir"" ouru.u aMHJr, peaKc ujaja raxunoJraH MaA_AarropHH rarbrrrbrDrapbrr;rp. Kyraenepuu 
""""ri, .*rffi;ocacoH holrro_xen rnyhurge pearcr,rjanrrr, 

"yp;'orru 
pea*crlara .aprr*rr"r"rrr ro,,cHp4e oraHMa,r,r(aJropr,rH rarbrrbrrnapHrrHbrH BypMa hlcultu ua Ayr _uyrenacu6g up, 6e_

ffi*?":ilfi:blr 
crexuoMerplzK ir,ocara yj ryu xaneH 6opa6oprrr;; y;;

PearcujaHrrr
6uaepar:

2I- +H2O2+ 2H* -+Irtr, + zHrO

cyp"err'l KfruroJrapr.rH ro',c[pu raHyHa ocacoH jaza

v: K [I']rlHrorl[Hl,
oxap [I]=[Hzo2]=[F,"1=g orrapca, ou^a v:I(e, arapu". JIaxHH re.{a_py6e xecrop,p KH' xo3apAoH revzpiajulr ua peaxcujanrru cyp,,oru 6eruauq,AopolroroH rarhrJrbrFa uyreuacn6 a"ffi,p, Kfrno,,op,H r",,"rp, raHyHyHAaH6y rsa,qpar ycro saha ao.py.y y:(gf'

HyH,HraH 6y uypa KoHapa,brxMar .r, :fr{8t..-HHH:ffi ::;#i,lJi;flpocecJrop,H,a My,rahflgo e,qr,ur,p. Een'e reuapa rrbrxMaJrapbrHbrH ce6e6z ox_cr,rJrourMo-peryKcr'rja peaxcuja-napbrH.rH Mypoma6 xeri""rrrqu, u6apar_
Mypexxe6 peaxcnjairuH c1p,,oru ajpu_ajpu. uepheneaepuH c1,p,,orraH_AoH acbrnbrrbrp Ba 6yua xepe ae pLaxculanrru cyplar, r,rpor,qaAaH qoM raH_JILrJr,rHa ocacoH cejleuule 6u.nrr,lei.
Vouy oKcr,rrn€rrrMo_peAyKc[ja [p_orcecJropr.rHr,rH 6^p cbrpa apaJrbrruopholareprr" 

""rT:"1 u.,u*uu^L ry]runr.u.q"n ajrcru--Lnyp. Mehnynaaxuujonu pearcujaHrrH KerMocH, ehrp*raan KH, raplubur.rurbr TO,,cupAa oJraHr'roHnap ne ja uoreryrrrrapbrH roxyHMacbr 
]]rrrau'uqaH ou-uJurp. EjHra ruepa_HrIO roxyHrrlar ehruuanu horunn peaxcujaea HO raAAp ,on uprrn"rn (no jaMoJreKyJuraptrH) uurrzpar ern ocr.rrlllun u"rrurgurp

Meceneaep Bo cyaJurap

1'Mn2*a4nJ rdrryHyH craHAapr rroreHcraiur't -1,r9 v-a 6epa6ap4,p. Eyr'IrrAaH Bo craHAapr,1Tr_"_l* 
"r"*rpo4ynaaH oMoJro KoJrMrrr rzurBaHprK e.rre_

ir"#Xi.3frXHe 
hauc, rpocecrlop 

^"aun 
u*srp. e"u*"ri ur"r, yMyMer raHrr, -
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2. Byny ejuuno Sb3*/Sb so 2H*M2f qIYrnopI'IH,qoH aMoJIo KorIoH eJIe-

MeHT rrYH eTMOnI{.

3. Mn2* rarbulblFbl: a) 2 r-,uoaln; 6) 0,005 r-uorfi-a 6epa6ep orlryrAa

Mn2*/MnJ qyryHyH rapaulblr noreHclliulbl ueja 6epa6epurap

{asa6: a) E=1,18Hv; 6) E=1,258v.

4. Eneueur craHAapr hugpoxeH eneKTpoAy sa Ni2*/NiJ r{YryHAoH rarr-
Krrn eAuJrMHIIrrHp. Niz* ratsutrmu 0,01 r-uor/l-e 6opa6ep onqyrAa, oHyH

e.h.r. 0, 288 v-a 6epa6epaup. Hnrel erreKrpoAy r'aaHQu ryr6 ponyny ojuajrtp'

Ni'z-Ali.f qlyrryI{yH craHAapr noreHcHuulblnu ta"juH erMoJIH'

Hasa6: E=O,23v.

5. Typu vryhurge [MnO+]=[Mn2*1 olAyrga ne hugpoKeH IloHJIapbIHblH

|ATbIJIbIFbI:

a) i r-uon/n; 6) 10-5 r-uon/.u-o 6apa6ap ongyrAa MnO-o/IvInz* uyrynyn

rapa3nbrr rroreHcrrirJlbl naje 6apa6epanp
{asa6: A) 1,5lv; r) 1,038v.

6. Sna* rarbulblrblHbl 0,001 r-Hos/1, JIaKHH Sn2* nce 0,1 r-uor/n-a 6a-

pa6ep oJrgyrAa Sn4*/Sn2*.,IyryHyH rapa3rblr [oreHcl'IaJut ue'rejo 6apa6apaup

9ara6: E=0,091v.

?. Sn4t/Sn2* Be Fe3*/Fe2* rdyrflapl,IHAoH n6apar eneMeHTrIH e.h.r. seqo-

jo 6epa6apgrp, oKop Sna* so Fe2* hap 6upuHr,ru rarburbrFbr 0,01 r-uon/n 6e-

pa6ap oJIAyry haqa, Sn2* so Fe3* rarruurnapblHhlH hep 6upn lr-uon/a 6apa-

6ap,uHp.
9asa6: 0,797v.

8. Mera-ruuK rypry[ryH MHcII oHyH ay: r"rehnyrurapblHAan 'ruxapa 6u-

JropMH: Merar,'II'Ir MI'ISLIH ro"cgpgHAon F9SO+ r"rahrynyugaH AaMIapH r{bl-

xaprMar olapuur?
9. Su, Cu, Al, Hg ueralnapblHblH haucrulapu ryp[ryJlapAau hugporenn

rtbrxaprMar ra6unujjaruHo ManuK,qllp?

10. Typur uyhurge KzCrtOt ro"cupHHAou a) Fel-uy Fe'* rurlpr; 6)

AsO-2-uy Aabr'- K,{M,i; r) Mn2*-uy MnO-+ KHMI'i; r) SO32-uy SOa2- rurvrn;.q)

SOo2--ny SrOr'- KHMI4 oKcHAJIoIxAHpMaK onapruu?

11. Sn2'ro"cupurl[an: a) Br2-y BT-na KHMH;6) Fe't -uy ueraruux Fe

Kr.{MH; n) Fe3*-lry Fe2t xrauu peuyrcuja erMoK olapurr?
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12. Oxep TyprxyrranrlbrpburMbrrrr Fe2(S0a), uehlvavr
#'#,HXff 

"i,Xl ff L!^e 
Fei*, onv r"';'*1,;T fi;'Ji,,n ff ffi X" TJ_

13' cu'* se cd2* oJIaH 'ryprxyJrau_AbrpburMbru 
naehlynya Merau,,r.rK ro_MHp ano ro"cup erAr.rKAo ue 6aru ,,Jp" orrJpi--.-* 
,'roruryJ

14. He y.rvr
FeCl2,;*; ,,'r'[' 

*""-'HK 
'qaMl4p HCI-uyu aprbl.bl I{ro ro"crp erAHKro

-.;;;i"'r 
nnrp?r rypuycyHyH aprblFbl ,ru ,J""rp errr{xAo uce Fe(Ng.).

15. MnO4,Cr2O72- no Fe3* u6apar orraH ryp,, ruehlyaa H2S uno ro,,cl,rpeA,prrop' Ev :auau haHcbr peaKcyj-'"p 
". ;;r#;po";Jffi,.ru KeAop.16' Ag*/Ag 

.Bo 
craHAapr t rgpoxeH eneKrpoAyHAau u6aper riurBaHHKerreMeHrAo 

"""**T,r::po"n orp#, iorrrKHrr eaeu AgN0, uehlyayua exnr_BzureHr MarAap HCI onaso eaupnop. hh or", nrjueranu ua:
fl:HHTffi ji;f : 

*^ 
" "r 

e p oj au -i*"', n, u Aei auu ec ,* "i& ffi;T? #
qasa6: 

aejuuAuprr,l r.rp.

77 '0'7 M AgNo3 uehnyay y3op,Ho jyxaprrga Kecropr4rroH M,carrAaKbreneMeHrr'rH eJreKrponunHrJropr'THA.H 6upu ony6, nrehlynaa tN- ron uphrHbrHrarbl[brpbr lr_aouft_e 6opabep o"*u. rultr 6epr KCN
Stfiil)# ;T#:I" " "H AaB aMc bI 3ru r c a6. *.i, ",,,, n-", 

" "#::", f HXi
Yara6: o";r.ffi 

rropajaHHu 4ajr'rure or"*";"n" iJr- 
"rrr.

".,# #H;,;;#'x;[#:T"J::"];raoHft -e 6epa6ap onan cu*/cu ne
E,eu"nrao ""; ;;p erreK.rponr.{r", 

"J#TH:r:"[:Jf";lriJ:il;r';l,i:i!;*,i]'";fl:: u6apar xou-;;.;;py c\- uourran.rH'rH rarburbrFbr-
arcula-nuu;;r;ffi;Ll'"i;*$'#1 roAop 6epx KcN 

",uu"-"rr"xno 6y pe-
Vara6: Oxc ucruraMorgo aejuruap.

pbl r{6lxaprM-", ," orrup'n oAaAH *ir"'IrtiTr#?kffi. Y'ryH fiopuyrrra-
Vasa6: a) lgK:l3,i; rgr=r;-.1o'iil'"Ol ,**=u 2,7; K:5.1062
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IV BO'V IPYII KATI,IOHNAPbIHbIII PEAKCTJAJIAPbI
BA AHAJr[r3UH KEAI{rUU

$69. Mnanurux rpyr KarrroHJrapbr
cynQn4rreplHrrH xacconopn

$ 3, 41 sa 42-Lo xecropnngujn KHMH, IV ne V analau.x rplm KaruoH-
rlapblHbrH hauurcu hagpoxeu cynQr.rg HJra ryptx uyharge qsKyprop (pH=0,5
ongyrAa). Ey rpyn KarnoHnapbrHbrH oxrraplunu 6yllynna oJraraAaprbrp.

Jlaxuu 6y raruonrapslu cynQuAiropr{H}rH xacconapuH.[a, eroriro ,[a Ka-
raoHrrapbrH e3JropHHHH 6arura peaKeHra oJraH MyHacu6arnnga r'lyejjaH uyx-
reru$lur< Aa BapAbrp. Macenas , Agl , [Hg'*]" xrropuA ryprycy Bacprracn
HrIa seaQ herur oxaH xnopr{Anop uaK,.rrdHAa r{eKyprop. Ey KarrroHJrap
aHiuIH3HH Ke.qHruHHAa 6upnHtru Hen6eAa xnoprrllJrap [roKHJrHHAo ajprurrrp-
nap Bo Syua xepe Aa ajpuqla V asalurux rpyr KaruognapbrHa ,uaxprrr oJryp-
lap. Ey rpynyH xaccocpr, xapaKTep peaxcwjalapbr Bo aHarrH3[H KeA]uuH coH-
paAaH Ho3apAoH KeqHpHnaqoKAup.

[uxap repoQAan, rypur r'ayhnr4eH hragpoxeu cyn$raa ra"cnpuHgoH
r{eKaH rruraH erreMeHrJrop, ,[.H.Meugelejerru A6BpH cr.rcreMr4HAo jeplaur'.ra-
nopI.IHAoH acbrJrbr oJrapar, rayxrelu(r xaccanapi) MarrrrK onan cylQuAJrap Be-
pHpJIap. OHnapu uxu japur',r rpyna 6enr',raK oJrap.

1) Muc japuu rpyny [Cu'*, Cd'' , Hg2*,(pb2*), Bi3*,Sn2* na s.].
Ey japrrvr rpynyH KarnorrJrapbrHbrH KyKypAly 6upnoruMoJrop?r, oH)rH

rapxu6une Aaxr,rn oJraH eJIeMeHTnopHH ocac.rrbrr xaccoct{ yoryHnyK TauKran
ergnjuugen ronaBr{rropAe herm oJrMypJrap.

2) Apcen japulrr rpyry (ASv ASIII, Sbv, Sb"',Sn't ra c.).
Ey japur"r rpyn uoHnapbrHbrH cylQnqnepu raJroBuJraplto na jyxaprqa

rejl onyuan peaKeHrnopnu hautrcrrnAa herm o.rypnap. Sn2* KarHoHy 6up ro-
Aop MycrocHaJrbrr rorrrKuJr egrrp, 6ynyu cyrSagu roJraBurapAo, NarS ro
(NH4)2S 4o horu orMyp ru, 6y Aa SnIu ulrc6arou Sn2* uoriyayu laha ocaclr
xaccoje MaJIr.rK oJrMacbr una u:ah qlvrrtp. SnS janurre aMMoHr,{yM rroJrucyJr-

Su/rl1a horr.r ora 6ulep, 6ela rla, 6y sauan Sn2*-nyu Sn'u rnuu oKcr{Anau-
Mocu KeAup, heuuulrxH HporulroAau Snz* HouyHyr{ SnIV xnuu hop haucu
6up yjryH KoJraH oKcr,rAJrorrrAapnqHnop ilfio oKorrruorr]ArlpMoK oJrap.

Hesepgen xevrzpAujlrrnru3 AepAyHr'ry ro 6eurunr{Lr aHzrlru'r'r4K rpyfl KarH-
oHJIapbIHbIH eJreMeHTnopu [.PlMenaelejeruH AeBpH cucreMrrHHri 4,5 sa 6-,*rrl
6ejyr gerplopuHuH japucrru4a 1,II,IV na V rpyrutapAa jepJrouuaurulap. Ey
MerailrapblH raoHJrapbr ja xapuuu ra6aroAo raMaMJraHMuru 18 elexTpoua, ja
)Ja aKLt xapHr'IH re6orsAa 18+2 e"uexrpoHJtapblHAau rz6aper,upn'p. Cu2* uyc-
TOCI{ilJrbrr ToIIIKr.rJr eAnp, xapHrirH eJreKTpoH ro6orecu TaNraMJraHMsrur*qup. Ee-
-ilo KarnoHJlaprru 4e$opr'aaclrja onyFrr\,rar ralurrujjorwlro MuurHK 52- l,r<-,rrlapu
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,.,,A MPIII'UI'IDI'I TO''C,'P HOTH*IACHH.qE hAP IIKH flOHYH ryBBOTJII,I UOTTJAPU:A-

:-{i:1 ""oup 
Bo oruraprrH xapuqu 

"r"*"p-o, ""O"or"p, ?rqu;"" r€Aap Aa_Jt4lJruilup.
HaruqeAe aroMnap (uomlap) apacbrlrAa anar. KOB:ureHr rr,rrrHHo jaxnn-Jralublp' EyHa yiryn onapar xapHqI,I eneKTpoH re6eracrHge 1g ne ja lg+2

T:i3on rypyrryrrryHa MiurLrK KaruoHrrapEin hauucrr he.rilonua haclrJluilunrHJMOrr, qox Kr'rqr'rK onau cynsr.r^rrap .MAJTO K.Trrp,pnop no 6yna 
";p" ;;IV na V aHauurnx rpyrr Karzonnaprrua AaxaJrAr{pnop.

^^-^^-rr-*au 
$aprnu oJrapar' raMaMJraHMb[u 2 se g xapu,erE eneKrpoH ro-oorocrrHo MzurHK Kar,oHrrap, roze nolj ap uuacwja ""rrffi . Eena raruoHra_pun 52- aHr'roHy Hno raprxbrJrurnrr ro"capfl eneKTpo, ,o6"ae"rHAo Ke3o qap_,,aH A.poqoAo gejuruuxn,K aMoJro KorHpMHp. Eiae rarraorrnap 6zp rauynonapar cy4a :euS herl,r olau cynsu4nep oMorro xerupue4ujr.rHroH I na IIAHZUII{THK .PY,,A AAXHNAHPNAP. EYPA hOM'IIHI.IH r{YHqY .PY,,YH O KATI,IOHJIAP'IAZilETIAlIp KI,I, ouJrap AI3* oxruap aMMoHyM cyaeuaun ,",,"rprra"H huapo_oKCH,qJrap [roKJrHrrIo qeKYpnap.

Kew4^errerrpon rypynyui rrlammje"un xap,qrr,r eJreKrpoH re6erecu raMaM_JrauMaMbrrrr 18 errercrpoua Marrr,rK o.rraH Kar,,c6ereu,rr;;;;^*r"p".;p,,;p'dff #T*"ffi X?HT,ffi#;?rfrll
poqoAo norrjapueacu.ia eraujuruoH 52- uony w,,o rap[rburbrrnrr ro,'cnp 3a[r:lrrbr 30_

-'9 
h"'' orau cyrsr4rrep 

""puprrep.laxr.rH 
cyneuarrap oMaro r(orrapoH ere-MerrrJropr{H lloBpr'r cHCrEr,rAo jeprrounrecnrqe-u_ acburbl orrapar, oHrrapbrH harm or_Miulapbl KocKr.{H c}porAa fupnrenuprep. Meha AeBpr{ ir*""n HKrrHqra BoYqyHr'ry AoBp erreMeHrrropretAaH oMoJro KorroH **o*up, R;;, iuf.; ilF;'o$iYl'Pc he*rqr,*HH ta ae ia+z ry1pyny*;;;^ elreKrpoluap rurrar.r rv ne v aua.uu-rl'il( rpyuapa Aaxr{rAr'rprrep.Eyxyn ce6e6u orurapAa 1g se'32 erreKrpoH re6eracu_Hr'rH orrMilc'r orrrrapbrH uonjapuse oryr{Mar r a"p* ,*j"f**"i" *o-rii*r*,rYBBArnorIqHpMocr'rAHp; 6y xarraonnapru s2- 6r,rprreur"*uprnrn raprrrhrrbrurbrtE"cupHHHH norrjapasacuju"r*rn .yrr'"-"***u yjryn cyl$raarreprau her,, onua_cbrHbrH ataJuacbrHa xerupll6 qbrxapbrp.

Aenpr,r cHcreMHH 
-6upwawi 

dr*u"orrr"rH eJreMeHrnoprrHAoH oMoJro Ko_
I:l:-1T""rap Fe2*, Co2,,Ni2* henr.{HHr.ru Mn2* lg ," rurii eneKrpoH ro_oot€c,Ho MiurrrK qejurgup, 6yunap'n uonjapuso."rd;- iJ,"rp, Bo xycy_cn nonjapr.r:e onyHMirrrapbr suc6lreu o"jyi, 4"irrri6;y;; yjryu orurap,ucYlsulepprH,H cyAa roue,ha"rur onMalrapbrHa 6axuajapar, IV ne v aHa.nprrarrpy[ Karl{orurapbrHbrH cyreu4napuso nlrc6erar, nlrrn orra hacr.rr_opr4Hr.rrujuarn 6ejyrayp ne 6yua *"p" aL I.fI **r"rK rpyra Aaxr.rruupnop.Jyxaprqa KarnonIraprrH xapuqH eneKTpoH rypynyrrrJrapu harAa Aejx_rlogrropr.rH hauucu qognaj 2l_rc wwycrpacnja orynff. 

-,----.
cu2* -.uouyHa nuc6eren ;";;i;;-oaBaMrrbr KarHoH oraH Cu*, nKr.rHrrr{ropoqorn ahauuiie.re M:urHK orqy.ynaurr,-6ypa.ua r;;;p*; KeynpnrrMHp.iHgrl'. KarHoHy, ieue ho- orui"ii;H, orpi"*re";;";;;"r" Korr,rp,l,_
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jnngou V .pyna Aaxr.rrrAllp. Hg2* -rarzoHy Mlrc japur'rrpyny rane IV ryyryH
apceu japuMrpyny apacbrH.[a aprulbrr ra:rajjer ryryp. Ey japuu rpymapbrH
6enyHlrrocr,rHgoH acburbr onapar o hep uxu japurarppa Aaxnrr eAraJro 6unep.

[epour<.ue ro6yr eryrnnuu 6arncy ycyryrra ocacoH, Hg2* ramorry ar{aJrr.trrrrH

Ke4rururrAo apceu japrnarpynyrrua raurbrp. III rpyua or1ryFy KuMr,r, Ho3opAoH Kequp
gujm{a: Karr{oHrrapbrH h4qporcnArapu (ryuyru hqqpoxcxro.r MycrocHa ornaaraa) rurc-
6araH aeuS ocaqap orr4tryHArrH, olrJrapbrH AaJrapbr qox Bo ja a: r"orrgapga ryBBarrur
hr4Aporrr{3 eAraprrop ne ueluryrqa rypu pearcujaja uanrNanprep.

IV rpynyu aKcop KarHoHnapbr 1n{yH aMMoHr,ryru hugpoxuc.q, cvanur, Bo
6arura MaMoJrapJro KoMrureKc oMoJro KorHpMoK ra6unujjeuopu rrox cauujja-
BHAr,rp; auuoujarar KoMrrneKcJroprr oMona xarupuejeu jalHus Pb2* ve Bi3*
HoHJrapbr.ubrp.

Xycycuna apceH japuurpynyuyH r.roHJrapbrHbrH cyAa hersr onaxr rr,roAy3-
nap oMoiro KarHpHJrMonapH y3opnHra gajaur'aar na3brMAbrp. Jyxaprua Kocro:
purrMlrruAt4p xu, 6y japuvrpynyH r,roHrrapbrHbrH cyl$uqnepu Kr.rqHK haruol-
ua hacruru rujueruue MaIrHK,qLrpJrop, orurap Aypyna[rMbrrrr rypruyflapAa herrr
oJrM)ipnap (orcu4rarunae ra6r,urjjaruHo Mairr,rK onr"rajan) Bo rypru Myhr,rrge
hugpoxeu cylQua Hro rreKyprep (pH=0,5 orlyrAa).

Muc japuurpyry KaruoHrraphrHbrH cynQu.qrapuHaeu Qeprnrr oJrapar,
6y cyr$ualep NarS, KrS se ja (NHo)rS ro"cupl.lHgeH rr.roy3rrap agnauau 6np-
JrorrMoJrop oMoJro KorHpr4plop.

qaaser 18
BA AHAJIIITIIK

E.lrerrpou rypyJryury Katuoruap Axanurux rpyflnap
Tauaurasrrlauuur 2 na

8 enexrpoHny xapwlv
ro6orp

Li, K*, Na*, Rb*, Cs*, Fr*
(Mg'*), Ca2n, Sl*, Ba2*, Ra2n IseII

Bfl, MgI, AP*, sf, y3*, La3n,

narIToHLtlI fionrraphr, Afl,
aKn,tHoI{It uorurapu,Tiv, Z.{,
Afl,M",Ta',1cf'1

III
I japrurpyn (Ng)rS ra"o.r-

pHHAoH cynQualep
ueKJrHruto qsKoHnop

Tavaurasunu:
eneKTpoHny

ro6aro

18

xapu\IH
vlv, c/t, Mn2*, Fe2t, Fe3n,

co2n, Ni2*12n2*, zn3', Ga3*)

III no

II japru rpyr, $HlS
ra"cl,rprcqaH gnlhrunop
UIaKJII{rUA qeKOHIap

cu2*, Ru3*, Rh3*, Pd2*, osN,
YrN, Pd'

lVsoV

Tauar"uagurul 18 elex-
Tpoluy xapnlru ra6ora

cu*, Ad, Av*, ztfr, d*, Agt,
Ga3n, Yn3*, Gdv, snN, sbv, Asv

IVseV

Xapwwr ileKrpoH crgm-
rypacu 18+2 oflanrap

Tl*, sn2*, Pb2*, ASIII, sbllr, Bi3'
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Tuoayslap ruoryprrryJrapr,rH yjr-y'rr ry3JrapbrHAaH pr6aparllupnap,
MocorraH ruorataj NrSnS,, ruoapceaui HrAsS, .u"^". i-y--"ypruyJrap repru6e"ru6apaaa oKcrrKeHJrH ryprlynapa oxuapAbrp, 

"i,r, "r"r"Hra Mzurr,Kll,pJrop,sapr onaaabrp Klr, oKclrKeH aroMJrapbr oHa oxuap eJreMeHr olau ejuuMr{rAap KyKypA aroMJrapbr r.rJro oBo3 onyHMyruJrap, MOcaJroH:

ApceHHr rypuy_cy HrAsO, _rr.roapceHrrr ryptxycy HrAsS,Apcenar -.:'- H3AS04 -rraoapcreHar _',_ HrAsSoCru6ur -"- H.Sb04 ruocru6uur _,,_Hril;;
Craugur _',_ HrSnO, TIIocTaHHI,IT _,,_HrSnS.

Tzo4yuap ca6ur oJrMaAbrFbrHAaH rypur uahnyJrnapAa huApoxeu cyl_$Hguu ajprurr'aac' na yjryn cynsugrrapun arrbrHMacbr conyu.ry napquuraHbrp.TuolypuynapAaH Seprnu oJrapar, orrrripur n Ayurapbmururrre ca6urquprop.Jyxapuga reja onyHaH ,rro4ysrap'r, oMorro KorrMoc, peaxcujacrr,ryplxy oKCI4MopI'I HJra acacu oKcHAJropHH raprrbrJrhrrJTbr ro,,cuprrH.qoHoKcrr*errJrr{ rypyflrnapbrH Ay3napbrHbrH ,rrr.rHMa peixcrajalapbrHa oxuapAbrp.
L:l:.II, Ll!:+* Na,S->Na,SnS, peaxculr"", ino,Jifqo'-Na,Sn0, peax_cHJacbrHa oxuapAbrp.

Muc japurraryynyHyH cynsuanu 6uprerulronop,H,H, apceH japurrarpy_nyHyH cyn$rz4rrepu une uyrajuca", ,.""rapvp KLr, aiupuu.*rrrapAa rypuryJryrxaccacu ajq,n HQa.qe oiryHMyrxAyp.ounap rrrorypr,yrraprrH ruoanhpr{Arro-pHH oJrIIyFy y.{yH yjFyH cynQuArrop eruene,KorupM6Krre orcrrxeur,r, rypuy_
;XrAX":l^* 

KHMUI, cvjy ajupuama anhrzapu,+nep 
"r"r" KornpupJrop,

H,SnO:+H,O+SnOrJ H2Snsr_+HrSt+gng,

2H.AsOr+ 3FLO+ AsrOrJ 2H.AsSr+3H2St +45rgrJ,

Apceu japuurpyny cyrsu4nepnnuu rypuryrryr xaccocu yjryHe.rIeMeHrJIopIrH A.U. MeuqelejeauH aerp, crrcreMnHAo jep,roulrec vr woo-raro,aapAbrp. onnap AeBpr.r c,creMr.rH IV (Sn) ," vtaJr"'iiy.py*upbrHbrH6ejyx qenprrop,H,H r{K}rHirr4 japucrrnaa l"dr;;rp";.1;;*" jep"rremoHeneMeHrJrop 4aha aj4sru rejpu-uera;urbrr xaccocun, ,srr"-"aupJrop, 6y rcoKcrr.qJropr,rHHH Bo cyneuanepuHlrlr rypuynyr xaccocHnu re,juH "*p] n,3aMaH, rypuyryr xaccacu V .p)r, eJreMeHrrropuur(es As sa s6 _r, *viv""ioHrrapbrH jyxcar oKc,,rorrMo AOpor+rocHHO 
_MZUr}rK Supaomuerapr,rHAa, ja"ur.lSbrS, no ASrS,-aa ,+Tu orryHMiurbrArrp. IV ,py, il;;;;;prauseu Sn-sarypuryJlyr xaccocn seHS oruyFyngan jir-nurra jyxcax o*"r*"*ro Aopolrocuorau 6uprerxMocuHAo SnS ecacu cyreua.u""'6yru yj.yr,Ti"rS ne (NHo)3rSr.rrro rr.rogy3 eMorro KorHpMr4p. 9yurn rarajsr trap axu iap.rr-iiynou jox, 6rap
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japruvlrpynga te'Jlru erMaK MorcoAo gaha yjryu orIAyryHAaH, oHy HpoJrHr{a[oH
jyrcar oKclurorxMo AopoqocuHo areBl,Ipuprap.

Apceu japuu rpyry HoHJrapbHbrH xapr{qru eJreKTpoH re6erenopuuun
rypynyuy, r'anc japur'r fpyry KarHorurapbrHAa onqyFy KtrMHAr,rp. Apceu japrrru
rpyfiyna arxaFbrAaKbl HoHnap AaxI,IJI,q[p: a)xapu.'Iu eneKTpoH re6arecuuo 18
ae ja (18+2) olau; 6) xapu,,ru re6ere.noplr 8 elerrpoHgau 18-e rogap
TaMaMJIaHMsII[ oJIaH, 18-,qeu 32 roAop eJIeKTpoH re6erenepu oJrMacbr
HoHnapbrH uoajapusacuja eAxqrrd ro"cupr.rHu Bo xycycu nonjapueacnjacLrHbr
aprbrpbrp.

Mohs IV ne V rpyn HoHJrapbrnbrH xapulru eneKrpoH rypyJryrrrJrapbrHbrH
ejuu oruacbr HorI,IqIacIlHAo rypru uyhlrrAe 6ynlapun hugporen cyn$ule
rap[rbr oraH To"cHpu ejHu, jo"Hu aruona KoJrM]r[ cynQuprepr,rH r{ox KHrr[K
honronua ra6unuujjerurHo Mzurr,rK oJrMaJrapbrAup. CynQualepuH xuujanu
xacconapHH,{axr,r IV aH:IJIlrrprK rpynyH ajpnnuacunuu ecacbrHbr rorrrKr.rJr
eaou Qepr oHyH H.H.EJroKyH anapAbrFhr roArurara ocacoH 6y rpyn KarHoH-
napbrHbrH r{oH rroreHcrdarrbl aA,JraHan rnj ueuepu Hno aJrarEcr,rAr,rp.

Ey uoreucuamr HoHyH jyxyuyn ouyu eQexrr.rB p4rHycyHa onau Z\R
rruc6arune Aejurup. Hon norencuarrbrHa xo6ya Aa oJrca rnon rcpoQr,rHAaH
japanruraH eneKTpHK cahe ryrnocunuu jaxuHJraruMburr effrycy rcrarrau 6axuar
orap. Eo"ran, ejnu xapHrdH eneKTpoH rypyryluyHa MzrnHK oJraH r.roHJrapbrH

I'ypuy-acacnbr xaccocHHH r"ryrajnce erMoK yqyH, rroH noreucnalH 6y
xaccoJropr,rH jaxrmlarulrbrur err{ycy rnuu ucraQaAa eAr4[o 6uirop. Eele ru,
\roABan 19-aan KopyHyp xn,ejHu xapa3v eJreKTpoH rypyJryuryHa MarrrrK
HoHJrap HoH noreHcuaJrbrHbrH uy:'r.l QapmaHMocu une ZIR ocacfi cyr$ugrep
aMaJro Karupr{pnop. Oxcuue, ZIF.-rtrt rujuorn 6ejyr oaan HoHJrap rypuy
cyrSuarepunr.r (ruashralpu,lirepu) eMorro Korupltp xl.l, 6yuap ga jejuuu
ran aB rrrapAo Bo Merarrnapun cylSuAJroplrnu H uahryruapuuga [Nar S,(NHo)r S

ne c.) rr,rogy3Jrap oMoJro KorrrpMoKJre herut onypnap.
ApceH japura rpyny KarnoHJrapbrubrH cynSnglapuunn xaccoJrapuHnH

6aura ryynqaH ajprrnruacu ytlyH HKH erraeruljjar rra3brwbrp:
a)Typru uyhutqe (pH=0,5) MHc rpyry ura (V rpyryH x.lopna 6up-

JrarrrMaJropu aJrbIHAbIrAaH coupa) 6upruxqa hugpoxeu cynQna ro"cnpuH4plr
III,II ne I .py.r KarlroHrrapbtrgalr ajprnMacbr;

6) IV rpynyu cyr$uanepunuu (HrS Hflo rrsK,qypyrrAyKAoH coHpa ,urbtH-
rr,Iuur) apceH japuu rpyryHyH cyrQHgrapuHH rHoAy3napa rreBr,rpMex ra6unuj-
jaruue lvrzrJrlrK, hop hancu 6up peaxenr BacurocH r,rJro lrurJloMexre uuc ja-
pbrM rpyrryHyu cynSLr2uroplnH,qaH ajpum'racu ;

Ey :auau r'arac japuu rpyny cynQllA.rtopl qeKyHryAo ranbrp Bo apceH
japuru rpyryHgaH ajpunup.

Men'uya rapbuubrrAaH apceH japur',r rpyny HoHJrapbrHbrH 6arura rpyn
KarrdoHnapbrHgaH reru ajpunuacujaluu: jyxapuqa KecrapnJroH HKHHuH

or,,ranujjargan coHpa MyMKyHAyp, oHAa 6y japHu rpynyH rpyr peaKeHrlr
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KLrMH apceH japbrM .pynynp cynQzrurepnnn hem e,qu6,rnoqysJrap oMoJro
Karr,rpaH peaKeHr heca6 eAr,rpflop.

Ey MorcaA yqyH aHaJrr.rrnK reupy6eaepae uyxrolus Manr(onop
urrnoAuJrtrp,MocoJroH,aMMoHHyM nonr.rcyaSul (I.{Ho)zSr, 6ynyH ycryH .,raherr,r
oHraH u6aporqr,rp Kr,r, oKcHAJrorulHprqn oJrryrylrAaH, oBBOJrr,ra SnS-n Snsr-je
KHMH oKcuAn6rrrIupHp, 6y Aa coupaAaH Tr,roAy3nap aMoJro KorHpMoKJre herur
o.nyp:

SnSI+ (NH4)2S, + SeSrJ+(NHo)rS

Jraxun(r{H.),r,tl,t;'i"S#'ti;i"S,X*#1il^**aKbrqarburrvrajau
,,loheTJlepra BapAbrp:

a)CuS-un rtacMaH he-rrn olapar CuS2-, oMoJto KorupMocr{;
6)r*.rehnyny coHpa,qaH TfprlynarrrnpgrmgaQ{Ho)rsr-r, aprbrFbrHbrH

IAPqAIAHMACbI HOTHI'IAC}IH.uo oMoJIo KonMHru KYKYpA I,IJIo cyrrsna
rroKyHTYrAplrHHH TyBBOTTH r{HpKroHMocH :

IV se V rpyn r{oHnapbrnbrH aMeJro xarnp4njn cy.uen4.napun
ruujenu xacceJrapr{Ha HoH noreHc[aJrbr Z/R rujnrarunnu te'cupu

Hounap

Au*,, Ag*
cd2*,

, Cu*

Sb As

s) (NHo)zSr-Aeu ucrusa,qa erAHK.qo 6a"3an eno rapbuubrr :urbrubrp KH,
ceurpraQyra erMoKJro ajupr,,rar rrorHH onyp. ApceH japHu rpyryHyH rpyr
paKeHrH NarS HarpuyNl cynQragArap. cyny uehnynla npaxruru oJrapar raMaM
hugponua eAoH aMMoHHw cynsHge Huc6oron, har',run rypuyraH (Hrs)
oMorro KoJroH Ay3 Harpr{w cy-nsnl, gaha ryrnouu ecacqrip, huapomrse
oJrAyFra aa (xycycrug H_lIpr^yM huApoxcl.rAr.rH r.rrrrHpaKu nne) ,e"py, i-"rp.
EyHa xepa ga NarS ( NH, )rS oa ja (l.iH)2S2 uehnynnapunn,rr"d#an lartra.rox 52- HoHlrapbr cax-rrajup

Jlaruu r',rahryaaa s2" uourapuHbrH rarburrrFbr rrox oJrAyrAa, HgS har.r-
qHHr{H heru onapar rrnoAy3 BMJrr4 Karupr.rp:

HgSJ *S2'-+ HgSrr-

+2

Xapu.lu elex-
rpon ra6eracu-
HHH rypyryuy

Hon
NOTEHCI,IAJIbI

ZIR

CynQllgrepru
xr.lujeuu

xaccaJlOptr
18 enerrpon 0,7-2,4 ocacu

18 enerrpon 5,4-10,6 rypIuy
18+2 -e- 1,5-2,9 ocacH
18+2 -e- 3,3-4,4 TypIIIy
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Na2S uJIo ro'cl'lp erAHKAa Hg'* t{oHyH HgS22-auuouyu ilroKIIItHAo

'u,u,^"apceHjapslurpynyHyHrHoAy3llapbtnaaurr6aporlrahllylaKetlHp.5*"rn", OUfr)rS, rpyn peareHrH MarcaA fi :alta ucrraQare eAllJurl{xro MrIc

japuu rpynyH *utroi*upu, rale 6rapluxAa Hd. qeKYHTYAo ranblP'

AjlurUtrp Klr, oKc,r,qJropAa onAy'y KI4MH acac1a Bo ryplxy cynrpuglapu

apacbrHAaKbl cephag rraQajoi raAop *u"*'n ajprura 6unuup' vynrn 6yu-

,up^un 6e"sunopu "-"pir* 
r,ayxroiutp ,,'apaurAa uyxrenuQ 'lYp arapblp-

rap.
As, Sb na Sn eJIeMeHrJIopr 6upnauruanapAo HKH oKcllrulaluMa Aopa-

qocHrra MIITILIK OJtAyrJIapbIHAaH yJFyH efleMeIIr'rIOpHH AeBpH CHC'rCMAa ryrAyr-

napbt narujjar ula aJraroAap oJIapaI oMono KaJIIv(uuI oKcHilJIapI'IH hul-

pr'rrup" 6e"goH (Sn) ecaca, 6e":en. r'Ico (As'Sb)-r'vpuryja jarlrtHnaurblp'

iIu*r" 6y re ja o 6upu xacco a3 Bo Ja qox Aa orca' auQor:pl1:.*'""u".'
KocKHH HQaua onyHyp. Mocareu, ra'naj (lI) hulpooxcran. Sn(OFl)' Ba Ja

HrSnO, TypuynapAa ,6 or"rrreplo henn onyp' (axpttuqn ha[qa cl'aHuTnap

oMaJro xetrapnp):
Sn(oH), I +2H* -+Sn2'+2HzO

H2SnO2 J+zog + Sno2-r+2Hro

Eenenurue, Typu ueh-rrynnap ranaj (II) Snz'.raruoHrapbl l'uaKrI'IHAa'

roJroBH ruehrynapta flco craHr,IrJl"pr*, al"ao cuacuiaculAan SnO2-, aH]IoHy

T.TToKIILIHAA OJIyp. . I
Texuunes apceH ue cru6uyuyH yjF,vH Ayulapbl Aa 6elo xacctla Ma-

Jrlrrarupnap. Apceu AeBpH cucrer''tln V tpyt'yHyn roK cllpaobl eJreMe'tr'rt{ oJI-

AyFyHAaH ""r-rupu 
uuc6eren, t"1p' ""ta'*apa 

aaha jaxslu4up" Ouyn

As2O3 re As2O, oKcHAJIapHHa yjFyH KanaH rypu'y'ap - atpceHur H3AriO3 ne

,p""nur gresOo -4up' By rypuynap "e 
ou'ap"tu AFJIapbI (apceHnurcrp na

aDceHarJrap) upc"*rrn a.qn 6rplL.,u'opHHAaH n6apargnpnap Ba aHiuII'r-3HH

""o"-"r1" 
Rior3- na Asos'o iuI'Iounapst Hro pacrJlaurMa,rbl ofla(Iarblr'

- op""n (IIi) yuyH peircuja rypruynyFyH Aaha auarrt nyhnruqqa

x(e.ur4p. Ouy 6ena jaruar onaP:

2tIAsO2 +3H2S + AsrSrJ+4HrO

IoreeH MeraJIJrapbII{ apcellHr Ba apcel{ar ruohlynr'rapurura hu'tlponn:

HoruqocflHAa KYirlH MHrAapAa o'"uta aMaJIa Ka'lup' Eeaa uah'n'vnAaH

hropo*"n cylQrla 
^"rrptar*ae -Na2S 

oMono KaJIar{oK'4I'Ip" Mah'nylAa ra-

JTOBHHIrH Bo raJrOBfi ,at- CyIQlI.qL{HIrIt oJIMacbI, apceg cyn$raglopuuAU

oMaJro KOJTMSCHHa MaHeq,nr'rK TepaAHp, 6e,la xn' TI'IOAy3JIap o&lona KanMp'
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Cruduyu Aa e3yHy ejryrre anapbrp._Apceu no crur6uyu r4oHrrapbrHbrHH2S-uu re'czpuue, .apu"r"o*" 
"viiu"r6"rir, ;;p;;';;uoHrrapna sejwt,Kar,roHnapJra 6r.rp jepae Ho3apAoH xeuuprnraj e """;;;;d."Aejprrerurapaon aj^rru onyp ,.1 IV ,pr* ;;;;;p6rHbrH hrAporeucyrSr.r4 r.rJra raM .reKrypynMo", .i-n"r, rypu uyharo" ,.6orp. Tapa:r.urunAst*, 56r* KarrroHJrapbl Bo c. oMono KoJrMocH I,IcrrrraMorLrHAo cypyurMoclrH_AoH aJraBo, TyprrryHyH oJraBo eA?rJrMocH herrr.ru*rrr; *orroro r"reh^xymrapoMoJra xerapueje .rox uejr KecrapoH tv rpry ;;";"p"r;;;; cyreu4,ropnuuut<oaryljacnja erMocaHa rerercrrzi eAup. hugpoxeH cyneng Hejrpal Bo

XJflffX"rrTnenu 
nayhur4o apceH jap,r"r rpyny,o*rrup"rr"ru cyneugnepuHr.r

$ 70. fpyn peaxpHrrrHun (HrS) re,cupll

huqpoxeu cvlerag rypru ruah-u yrLrrup,,a pH 0,5-ro IV ee v auarurur<I'pyn KarraoHnapbrHbrH harurrc,urr .{eKAypyp,'6yna GO"'o", V rpyn xa_rr{oHnapbrHbrH r,por-lqogon ha,,r onuajau xrropr,r*[op ,ub*rrra" ajpunuana_

ffi 
"3ffiT?j 

ii# J"*#5i"X1ffiTX[ 
^P.ryv, 

^r,v 
"; tt ;j;, 3 aM aHAa cvrr -

Jaftqa caxrar,ri

lXi$,X*#^r*#'"ru:'nU;:t'.'.fli:ffi l"*ru:^*U*:l
3 brMA brp K r,r, o HyH ."#Jo:, ""ffilliH:d ""x;# # L ft :;x n**ly #huapoxeu cynsrzaan oKcop hr""ec, Jerranjjercae oaapar Mahryrran xe.re_TrIoK Bo hasaHH sehepnejaoloKl{Hp.

^^_.,^,-l-1ry"xe1 
cynsza,u"rrl", rrrro Hrur.r ryprapAbrrAa, oHyH KpaHbrHbrHoaFJraHMacbruu j a ruau vuxapnuaj uu.

Ey xecrepurrr,. Ho3opa anu6, IV re V rpyn Karr.roHJrapblua reupy6e4aHrS-uu ro"cupuHr,r elpaurau. n"O 
-,ir; 

,r* ayryn uahrynyHAaH 1_2 4auvuxerypy6, crrHar ruyuocr.rHAo ou,ap,- jlo aur*u, cy r{rra Aypynarr/{brpapar IAaMqbr 2HCI uehnyly ,r." (ne ja KyMyrx, rypFyrxyH ," 
-nrr" 

(I) ay:napuorrryrAa CII3COOH urre) ,yprynurrrairpurO, ^ ,,u*r"iu, naetrryrla, HrSKeqHpAupnop. hop reupy6a,qeH coupa, huApoxeu cyne,.q 6ypaxrulau ,,,y',oOopyHy Aarrar jyr,lar Jra3brM,qbtp.
Kyr"ryur, rypFyruyH, ,rri, 6rcn y. Bo qHBo (I re II Ay3napbt uahnynynaHrS rare ro"cHp erAHK,qo Agrs, pbs, ari,"riir, ; tJ rapa poHKrrHrroKYHTYrop[ oMoJro KOJrr,rp.
Kaauylvr Ay3napbl 

-uohlylyu.qaH xapaKrep rapnar-cap' po'Krrn cdS

;:XIJ#"t"'"-ffiy :'' 6v,vu Aa oMarlo 
-"en*""' 'cd,. ;; ,vnv, ,J+;

Cd2'+ HrS + CdSJ + ZH.
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[Hgr]'* raony hr,rgpoxeu cynQu,[ ro"cHpHIIAa]I HgrSl veryHrYcYHYH

tsepr4p rr,r, 6y Aa aHv, onapar FIgS no Hg napualaHrtp.

[Hgr]'* +HrS -+HgsJ+ Hg.l +zu'

Armulrtrur HgS ne Hg rapuururbl rapa poHrrJrI'IAI'Ip.
ITI ns6.1111sK rpyfl Ka'I'I4oHJIapbru cynsrl4lof,tuHAoH $aprnu onapar, IV

ro V rpymrapbiH IIoHJTapbIHhIII cy,rcpra,qnapu AypyraruAblpbulMbllx xypilrynapra
(HCl, iirsOo) harrn oJlMypnap, oHrIapbIH holnoltlit hacullopuuuu r"ajuorn

KrzrrHK onAyF),IIAaH, uahryri repr"ruut oit;lyrnapbl 52- Noulapu [paKl'IlKI,I

or'Iapar H* -proruapbr LIJIa-6uplaurua 6urrnup. Jlaxun S'- -nortyul' cap6ocn
KyKypAa KLIMrI oKclunalxAHpoH AypynalrrAblpblnMbulr HN0, rypurycynAa

acas herr orypnap:

3CuS+2NO-: *8H* ->3Cu2' +3SJ+2Not+ 4Hro

Peaxcuj aHu rbl3AblpMatna atr apblplap. houoJlMarl bI cYp"or.rra H.qI4pMoK

yryu 6up ."4"p KN0, re ja NaNOr-51rt e,larn orlyHMacbl capQo:rH,''IHP. Ey

3aMaH a3OT OKCI,IAIIApHHHH OMOJIA KOIMACH I(aTaliHI'lIK O,IIapal peax cHJaHbI

cyp"atlanAlrpupnap. IV rpynyH cyl$ulnopnHHH hanrtcr,tEiraH Hll\e6aroH

acan holl orraHbt CdS (hh=7,9JO'2\ HarrHKg HN0r-ga, herra ral'bulbiFbl

rzQajar rolap onau HCI uohnynyHla Aa herr onyp. Eela ru, I rI HCL

""uhryry 
,ur=gu,pgur.Aa rn6ajor ruirraap CdS-ra he-'ui earap xra, 6yHgau Cd2* '

HoHyHyH joxlaua pearcujacrtuga ucruSara eIMDK c)xap.

CdS- eru Hel- ga harm ollrlacll HoTIHKH S;- uoulapuHbrr lyplrlyHy'a H

-Izotaapbl une 6rapneuMocl,I, harra [CdCla], roumeKclIHLIH oMoJIo KaIIMOcH

rura Cd2* raTbUIsIFbIIIblH aIuaFbI AyIxN{OcI4 HIa oJIaI'oAapAbIp. Ey ouynna uc6.ar

eAHrrHp Klr, opra rypixynyFa (pH:0,5) MaTIHK uoh.nylAaH, exop opaja AojtYl
nauu hep hiucu-brp h-o"eHIrA I'Iaconau, NH.CI trnase eAHJIco, CdS
rroKMyp. Cd2'-ys I n rarr,urrrla IICI -Aa jaxyr 6arura harioresuA Hlurl{paKbl

HJra HrS -r,ru prro"cuprrHo uyHaca6err{ KaI(MHyMy MlrcADH ajrrrorntar yuyu

zc'r'uQa,[o oJryHa 6rmep.-hrutpoxerr 
cynQraa I4na qsK.qYpMo anapAblrAa rtaah-ny-uyn pH-ur'rH O5r-

AAH a3 OnMaMaCbIHa qox AHfl'o1' BepM()K na3bIMAbIp, alic lluulAai uct

TaMaMHJro rtraturynAa raJlapar, "Hto" 6nlop.
CdS-teH Qapmn orapa. IV rpyryu c1'aQrunepHHl1aH au sourp ho;r'l

orIaHbI .,rnre cylQLIA HgS thh=1,6.10-s3) Harauxlr HCI "Aa, harla HN0, -la
ho.ru onMyp;- 6y*ru Kepo qI4BoHH IV rpyryH 6up cblpa darura

KarrIoHJIapBrHgau ajprrJrMacbr y.ryn ncraQare eAIUlHp. Jlaxuu ajpuua vor'

Aarlzr.qejungap, Ke3o r{aplaH Aapor,Iaro Hgz* luah.rry:la Kerlo 6ranap-
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{une cyneryr{H raM he.ru omrlacbr rrap apaFbrHbr (l hauu rarrr HN0,ae 3 he.,rrl.r raru HCI-u,yn *p"r,,r*rf rer6ui 
"r"-*" J*" 

"orrrp, 6y aaHHTpar rypuycyHa nr.rc6eren 4aha rlaneraa oKcHAJrorrrJ.{ upu\tupnp.

3HgS J+zHNo: + I 2Hcl_+ 3HrtHgclrl+3 s J+2Not ++Hro

OKEP Hg2* 
-HOHYHYH 

qOX AABAMJIrI [HgIJ, KOMIJICKCI,IHO 6APIETU-

fl:ff;l' 
ou'qa HgS-uu HCl-.qa herr,, erueK orrap. pearcuja rgasupruarna

ugSJ+zucl +4Kl _+KrtHglal +2KCl +nrst

ouiun#*' 
Ao apceH japurra rpyny cyr+uaaepprH,H xaccoJropr FoprHra

1' ApceH' t) oxcuprerrMo Aopor{ecu 3-onaH apceH uony, 4-5AirMqrbrNarAsO, ro ja KrAs0, ,"tryry"u &;;;.1, eahepnejuuroipl rypru peaxcujazurhrHaHa rauu HCl. eraBo eAr.rnrip ra Mehry,ga;.i;d ;ffi 'pr^rrp.
A-uuuuuru AsrS, ,"*ynrly"y ceHrpaerya 

,;;;-nd" 
," 4 huccaje6enynyp' Evunap4au.aipii 

"tro;; rinpyo" nv, ""L":'6 (HN0r_uyHro"cupu, arrraribr 6ax), r.rxr.ru.,r"j"_ NIC V"ynrge NabU ," o"poyn*yje uce(NI{o)rC0. uro ro"crp 
".qrpr"p. n"p y, haraa qeKyHTy heru orlp:

AsrSrJ +311arS -+ 2NarAsS,

AsrSrJ +6NaOH _+ NarAsS, aNarAsOr +3HrO

As2 53 J +3 (NH4)rco, _+ (NHo)rAs S r+(NF!)rAsor+3 Co, t
fV peaxcajanaphrn r.roH roHnaKJropuuu ja:un.foresrye herur 

"T*r*ra arsr:r' lr,J 3auaru", heuquuprH apceH,rTypuycyHyH aHr,roHy As03-. oMorro xlnup. AsrS3 (se errSrl oH MyhWxaccocu (Nlt)zc,: ra henu oauu"",grp,-6i o*"ffin';;.;j"o,M rpyryHyHoalura cyaQu,ulepAaH $eprnang,prpl'sy xaccaAoH u*rarrair*, KeAr{ru}r}rAo
1l_t-tn, ajupuar y'ryu uinaQaqe eAr;e d*$. ;;"+;ffi;"ennn ce6e6uoHAaH lr6apergup *u, auuoillylr xap6onarnu .;aparnniru o** pH=9,19JarIHbI3 KocKHH Typlyrryr 

.xaccocu Heale onynan cynenqrep rnoAyurapoMano Kar,pa 6nnep;rep. Apceu 
"yr+a+rr"py AeBpr.r "r"i"rr*, V rpynyHyHroK cbrpacbr erreMeHril orrAyFyHAaH ," 

""roryr; ,r;;;;;, KHrrr,rK aroMrIoKHc,Ha MZUrr'rK oJrAyFynAaH, UOhe Ho3opAoH revupArajauu: cynQnanapAoHhanarrcuugan aaha qox jyp uynyr xaccocraHo MaJrr.{KAHpnop.
Apceu (v) na (IIr) cyreuarup^rn aaha r*ryhyu eeprra o'rrapbrH rarbrHCI'ypruycynga he.ru oruauaiuAnrp; 6y xacco auuru=uix"ar,uronae apceH
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HoHnapbrHbrH crr,r6uyNr BO raJrajAaH ajprulUaCHuga ucruQaAe e4ulllp. As2S,

."r"i rrNo, ue ja uap upururnai hem enuax onap' Apceruln +5 oKcH'qJIoIuMo

Aopar{acldHa MZUIHK I{oHy oMoJlo 5oryp'
Kap6ou A€pA-oKcHA (tIHa)2C03-uH aprbltbl lrrlo peaKcnJaJa KHpapaK

u"rorrfi- 6ronap6onar oMarlo KorHpHp' Tuogy3rapHn eu r'ayhylu WWH
xaccocu, Typuynapbltt To"cHpt{H,[oH napqzuanapar' cyaQua qeKYHlYrapuHI'IH

aMoJro KorrrpMarlspu[]Ip. Ey pearcnjauil apcen cynQyllne Na'S ule re"cHp

erMoKJro zlJrbrHMbrrr NarRsO, rrlaluryny HJIo alapblH' As2S, qeKYHTYcY roflaBlt

na ja auuonuyr"r xap6oHaT HIIO HUIflAHaH 3aMaH ZUIbIHMbIII apceH]IT HJIA

rHoapceHHr rapbIIubIFbIHa rypuynap Hno .ro'cltp erAHKAa pearcuja 6erre

KeAlIp:
AsS3-r+ AsOr-3 +6H+ -+AsrSrJ+3Hro

2) Orcu,ureuuo AopoqocH +5 oJraH apceH I'IoHy' ApceHauapun

NarHAs0o (rynrarnu sehapaup) opra TypruyrIauJAbIpbIIIMbIlIl ueh'nymapn

.oiyrlu hl.rgpoxeu cylQuU ,iey=y*, MyAAor qeKYHrY BepMHp. Maje ralpu'ua

6ynauup se nahajor capu AsrS3 qoKYHrYcY qoKYp'-'-- 
6ty p"*"r;u onyn u ,iah ea"'p-rrl, HrAsgo-na nuc6erau H'As0'-uu

rypuryJlyf xaccacu ,ruiru ryu,"TJII'I, JIt.KLIH ocacllblr xaccocu r'lce vox :au$

nSaae orlyHMyrrrAyp' Ejuu 3aMaHAa HrS-rn YF,S - 
qYTYHYH craHAapr

[oreHc,aJrrlap qIoABonHHAo Ba3HJJo"n" 
"La""u 

(E,,=Q'l4v' E0' =0'56 v S)

Kr.rMrr pe[yKcuj a eruer ra6nuujj eruHo ManI'IK,qIrp :

Asoo3-+ H2S + 2rl -+ Aso-, + sJ + 2H2o

Jyxap'aa 6u: xep.uyx xu, AS0o3- -qan {epm, onapar As0'- noHyry

rypgryJrarrr^btpAbtrAa ru$ajbr MnIAap As3* xanaoruapblHbl BepI'Ip Bo AeMaJIH'

eSooi pelyrir.rj a orrAyrr{a aruarbl'uaKbl pearcuj a KerManHAHp :

2AsO'.r+ 2H* +3H2s +AsrS3J +4H2o

Eupunuu raruruju 2-ja nypy6 re onyn ajp:i:iryy..tTopllHll I'IKI{HIIrI

TOHIHKJTA riroMJIOCOK, peaxcnjausrH YMyllM TOTUIHJI{HI'I aJIMbIIU olapblf:

2AsOo3-+ 5H2S + 6H. -+ AsrSrJ + 3SJ + 8HrO

huApoxeu cyn$ul Bacurocl l'uta As0o}-lln As0-2-e xurtru pegyrcuja

onyHMacbl r{ox saup KeA}Ip' Onys cyp"ornauuocl't Y'IYH qeK'qYpMBHlI

roxMr{HoH 70"c xurrlu rbr3A6rpMagru unupix1up. Eynaan 
-aJIaBo' 

uahlyna 1-2

AaMr{bI KaraJll{3arop l'[gJ r,aaturyrryn elare elnm'recu aher"rujjatnruup'Onyu

poJry auaFbrAaKbrHAaH n6apargrap. 1- uOlUIapbIHbIH To"cUpHHIaH AS043-

cyp"orro AS0-r-e KHMH peAyKcr'rja olynyp:
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AsO3-o +zI- + 4H*+AsO-2+IzJ,+2H2O

JIarraH L (E"=+0,54 .r) craugapr iloreHcnalrJrap r{alBoruHAo S/H2SqYTHAOH IIOX AIIIAFbIAA JCPIAUAIIJUH4EH, OMANO KAIAI{KIIIO H,S |IiU
peaKcujaja KHpapoK jeuuAen I- ruuu peA)&cuja oryHaqarAbrp:

Iz+HzS +2J +2H* +Sj

[euolll, I r.loulapu raMa\{uJ]o pereHepacuja onyHyp Be peaxcuja
3aMaHbr cep+ o-rrynvyp. JIaruH orryH HrxrHpaKr,r una peircuju .yru"#"
cyp"erneuup, 6ere xu, o.jyxapbrAa KocrapuJraH uepha;ronep yapo KeAHp,
JIAK}IH 6Y PEAXCUJA ASOO3- NA^ H,S APACbIHAAK.I TAPTIIJIJI'IDI'I TA"CLIPAOH
6rrasacuro Aaha re:_xeAup. Oxop qoKAypMoHH cojyrla H2S _u 

"yp,irr"6ypaxgrlrqa Bo rarbr HCI rypur_ycyHy, aprbrrbr urxr,paK erAr4K,qa anapcar,
HrS-uu HrAsOo Ay3JrapbrHa ro"ctrpuHgon hanaqsnu AsrS, 4o rurMar onap.
Pearcuja suc6aron cyp"orlo KeAHp. Apceu cy.n*_luf (V) capu vexynry oly6,jyxapu4a rejl onyaaH peaKeHrnop ana o3yHy AsrS., oralyry *r1a1a unrpurp.

AsrSrJ +3NazS -+2Na,AsSo

4AsrSrJ +24NaOH -+5NarAsS**3NazAsOa+ l2H2O

2. Crudtryru SbCl3 ne SbCl. xrropuA rypuyny uehryrnaprr [SbCl6]3-ra
[SbCL]3- KoMnrreKc arrrroHrrapbrrair r6uperfip""p Hel-;;;rpaxu u;re pH
0,5-ga oHrrap HrS una a[raFbrAaKbr xHura pearcajaju ,"rprprrep:

2[SbCL]3-+3H2S +SbrS3J +6H* + 12Cr

2[SbCl6]-+5H2S +SbrS.] +l0H* + tzcl_

Ouene KonMHru rreKyHryrap- HapbrHr{br rbrpMlr3br poHKJrH ony6, NarS
!] jejuuu ranoBurropAe horr, onyp, ,rixras NH;)rCO3 _ou t"-, orrMypnap
(6yHyHla AsrS, ne AsrSr-qau eoprneunpnap):

Sb253 J+3NarS+2NarSb53

4SbrSrJ+ 24 NaOH+ 5Na,SbS, + 3Na,SbOa +t2H2O

c,u6rayuyn rr.roAy3Jrap.r ryprryJrapbrH ro "cup,rsAaH n apqilraH brprap :
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2NarSbSa +6CH3COOH -+Sbrc, J +turst +6cH',COONa

Apceuuu cyrQu,qrapuusHe Qepmu orrapar' "1Y6"y" 
cyn$ualepu

.urro"rpo'r.ou *r, HCl-rra ho* onyplap. Ey iarrran Sb rur,ut peayxcuja

on*'5. 
fa;raj. Sncl, r'rahnyrryua HCI uurrHpaKbulo H'zs Hno rb"c,p

erArIKAo, ryrryH -roHyp SnS veiyHrycY oMono KorII{p' Ap::1-jupttMrpynyHyH

Ou-.u cyntpl'lAlepunuou Qaprnil onapar' SnS ecacu xaccoJo MtlflI'IK onAyry

yqyH reraBr.rrropAa, f,"+i*rpoa haru onMyp. Jaruns (NHo)rS, -Ae herur

oJrapar rHOAy3 Bepup. . ___ c_C, ^:-' farajrrn tropyurapu rypuynap ro"cupltugon 
^S1Sz 

ajupuarna rapqa-

naHblp. crr'ronryyH 
"y"+,alt"pHlAo 

oJIIyry KHMI'I' SnS2 Er:AsrpAbIrAa rarbl

KropHA ryprrJycyHAa han, orapar, hexcaxlopocraHl'Ir KoMIIneKc TypuycyHy

;-;;; ;";;pn p' ( apc e n cyn Sraanap u uae n Seprnau up ) : 
^

4. gnuo (iD. gd.--'nouy H2S ula rapa HgS qoKYHTYcYHY aMorlo

KarHpHp. ouyu courniju"? *v"y"'j.1eri rtNor-la hem orlMaMacblAup' ([V na

v .pi.v" 6arura "vr+""4""p"'n 
-liu'u'""'naau 

Saprnn oonapar) '

Eyulau ,enna'(2) fyrqu.Uran IV rpynyH 6au*a cynQnAJlepurUan

ajpunlrlacu yryn lrcrutparo onytlyp'

HgS-ur^puputu,'au".luraruHCInoKIraprturbEblHllahelnerr'aox
onap. Aiuprtnuu harlAa peaxcuja aIITaFbIAaKLI TaHJII'IK Y3po KeAHp:

HgsJ+2H* +41"+ [HgIJ'- + H2st

guse (II) cynQll,u 03 xaccoJropu e"rn6apHJlo MI'IC japuu rpyry Hno

apceu japrnrr rpyny apachlHla--opra^no:ujja' UIE- lvlnc japnr'rrpynyHyH

cynQngrepH*" o*yty'*,*', Hgs (mfJrS na (N[)2S2-ua heru olr'ayp'

6ero xr, 6yrurap"rrl''r,rehnyrurap,-hu'qpolu: HarI'IrdocI'IHAa HS' [oHJIapbrHbI

"""r" 
xerrlplrojru",, n'i6'oH a3 MlIrAap 52 t'loulaprrHa MaJrI/tK orlyprap'

OrcuHo,HarpnyMcynsua,qeoHJlapanuc6erauashugporul3eAaHHarpl{yM
cyn$ra,u HgS-uu rI'IoAy3 oMaJIo KarI'IpMoKJIe henl egnp:

HgSJ *NazS + NarHgS,

felaoranepuH ro"cHpnH'uan ejuu pearcraja rergrajnu'uax HgS qeKYH-

rycy har'auure hffixer' 9f"{ru' aqcop6cllja eqr'lp' fana-uunepuu te"cupuu-

4eH hIE4por."n "yr6rl 
ltiurS aMorla ie"p'p' 6y aa H-cS -e herr erMe

ro"cI4pLI Kecropl,p. ip""n jupu'*tpyny erreMeHrrlapusun 6aurra rI'IoAyuIapbI

KuMtr, uuna (fI) THoAy3y rypuiynap ra"cupunAoH flapqarlaHapar HgS qeKYH-

TYCYHY aMoJIo Kafl{pup'

385



Muc japururpyryHy apceH japrrr,lrpynyHlau ajupruar yqyH NarS_uH
ro"cupuHIlou ucruQago eAunr.rp, ouqa HgS2* apcen japuurpynyHa Aaxgr
eAHrrMorrHAIap. Apcen japurrlrpyny erreMeHrrrapHHAoH olnre 1tg ijrrp*a. yryu,
aMMoHHyM Ay3JIapbIHbIu ]]o"cltpltugaH THoAy3yH)rH rrapqalraHrraar ra6ranniie-
THHAoH ucrnSaao erMaK olap. Vuue (II) rraoay:yHyH 6y xycycu.liern 6"llp
repasAeu 6y rraogyryH saras rypury xaccacHHa Miurr{K oJrMacbr, AHKOp ro-
paQAoH r.rca aMMoHHyM Ay3JraprrnbrH hlrgpolusn HarHlrocHHAo rraehnyn;ra ja_
faxvuur hugpoxeu HoHJraphr rarburbrFbrHbrH xusajer roAAap oJrMacbr HJro
urah oryuyp:

HgSrr- +NH*4 +2Hro_+FIgSJ +gs +NH4oH

Eeneltrxno, NHaCI-rzu rypy Ay3yHyH apceH japrrr"rrpyny rrroAy3trrrapbr
r.,rehlylyua ro"cHpu Harur{ecuH.[a HgS r{eKyHrycy rxaKJrHHAo ajpirrr1ur.r,
halga, 6arura ruoAy3napbrH hal6rcu uohlynaa r:urbrpJrap.

IV rpyn KarrroHJrapbrHbrH huApoxen cyneu4 nna
qOKAYPYJIMOCX IIOPAHTH

1) IV rpyn KarHoHJrapbrHbrH qoK,qypyrrMocr,rHu rypn ruyhrarga, (pH=0,5)
anapbrJrMacbr H*- uoulapbr rarbrnbrFbrHr,ru 0,3 M-a 6epa6ep oirMacblHa yjFyH
x(angp. Typury;ryr a3 onAyrla IV rpyn Karr.roHrrapbllHu cyr$Hgr"p, ,rj 6rpjepAe cuux cyr$Hg Ao qeKa 6unep. horurareH pH 2 orlyraa cuur cylsua
hugpoxeu cynQHg r.uro- rreKyp. flrlxep rapeea-eu .urorrr. r rvr o,ayril(o"nu pH 0 or4qyrAa) hHApoKeH xrropu.q_Typrycy CdS-u horu eranjsnaou
haM'rr'rHraH 6y m "r.rrMf,ru" oraqarAbrp. h6p-* 6upleuruarep, ,ehryrguqox MHrAapAa onryrAa 6y xycycune acaH oJra 6ra.uep. Eypuru pH -rm roH3r.rM
oJryHMacbr r{MKaHbr 6rap ae oHyr{Jra r{orlrurraruup Kr,r, i,H il,S yqyH yjFyH
KoJraH 6y$"p rapbrrxbrFbr Mo"ryM qejun4up. Byua-repe au ""u"r-" uehlyr4a
orraH rypruyuyH nejrparurarxAbrpllbrrAaH coHpa r,rah-rryaa 6apa6ep henrqe b,6;
HCI eenaso eAHnHp. On4a naehnyrqa HCI r.arburbrrbr 0,3 M, aaira aorpygr rl{
=0,5 olAe eAr4JrMr4rrr oJrap.

Eene haqa pH -un najnaaruuu hap hascu 6up yj.yn HHqr.rKarop
Baclrrocrfia ro"jrzH erMoK MyMKyH AejurqHp. Ey ouyuna ,=ir, "lrrrp "r"ryBBorrrn rypu uahlyn ruQajar roAap 6yeep ,o""rprno MaITHKAHp, Aaha
AoFpycy, pH -u vox saus aejuurg,prap. Metenon, ,"t yry, pH _uri l_qau
0-a ruuu arxaFbr caJrMar yqyH, orryH 1 r-nuu y3ap,Ho 0g r"rorr-a jaxuu HCI
OJIABA CTMOK JIA3bIMAbIP. AUUA HHAI4KATOP KAFbI3bIHAAH UCTUQAIL ETMOKJIO
pH-un eJrqyJrMo MeroAyHyH .qorumuju nahra^ cophagruu4e4up. EenoJr,Krro,
ajarrH4rrp ru, 6y HHAHKarop MeroAyHy rorfur 

-erMaKJro 

""'i,ryry, ;";;oJraH TypuynyFyHy Aorur roH3r,rM erMoK rejpr.r uprxyHAyp. Ol6erra, pH _un
ra'JuHuuuH,uerurnujuuu, aHzurr3 orynur rraahnyryn'ra"cupr,ru4aH MerHJr
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MaBucnHHH paHx(trHHH gajuuruacuHl4 oHyH 0,3 u HCI r'lehnyny a-rlaBa eAHIIoH

lUapaHrAoKH MohnynyHyH paHKH Irno MYrajuco erMoKJlo .aprllpMar onap'

narix 6y ycyn jyiaprua iaxnuQ onyHaHa unc6arou at e"ru6apllrlAblp Ba

ouyu jepuue jerupuluracu rtayajjon BopAHIIT rana6 e4rap'- - Zi t uaporeH cynSug rane *.*gyp"orq"n aBBaJr 'rra6oparoprajaaa

uilrnaAlrnoH,yp-yrrpaun r',rahnyny r)/puynalrl/(blpMar YqYH''l'u,aran, Flcl-Aan

ucru$ala eAIInup. herurereu HN03 I-I2S -I4 KYKYpAo KIIMH oKcHAJIoluAHpHp'

n;J0ffih"y;-i'oo'--ror*y rax,rt erplp KH, By'aa Ba'., sl*, (cl) sa Pbh

,"oaypyp uL 6"rerr*ro aHzIJtH3H uyparuo6ns"irnpup, CI{3COOH uca :audr

,yp;fiyp na r,lahnyrua Jra36rM orun H* - HoHnapbrHbIH rarburblrllHu japaAa

6wwup. Meh,ryay HCI rltro rlpurylarrr^blpAbll-ra, V rrplrl I'IoHnapbIHbI

uer<alpyprop uu 6lrurr-u orrupu, UrS ulo ra"cup erMo:lr(oH oBBan 6arura

r.roHJIapAaH ajupu6, ajpu.,ra allzlrlr3 ealzpnop.
3) CynQaa 6uploruuelopltHnH uahlyla KonnoLIA olvloJlo KorHpMo-

crLHvr:Ht4 rapIIrbIcbIHbI aJIMar rIYH, qeKAYpMOHH ucru t'tohlyJu:ta ailapblpnap'

JIaruH, 6aurra ra3napblH hal,rrrcunua oJuyry KVMH, HrS-u1 ha;u o;ruacu

reMneparypyH aprMacbl vna a3arIBIp, 6ynyu HoruqaclzHi(a IV lpyu KarI'IoH-

rapu uuc6oroH raM ajprutruupnap. liyua Kepa ro r{eK,qYpMaHHH axblpblHAa

lreh.ny:ry 6epa6ep ha.,Ir.{Ao cojyr gucrnuta oJIyHMylIr cy I'IrIe Aypynau-
g"rpurp;rp 

"i 
j".raun HrS une lojuypypnap. Ey joLuta HaIrHliH vlohnylya

cojyUynuicrr, he, Ao Cd2*i -nyH rarvr u"r.ru"rr" KoMorciIHK e4ou l{* lIoHJIapbI

TaTLIIbTFbIHbIH aIIIarbI AYIxMac I'I OJIAo eAI'IJIHp'

4) IV rpy[ KarHoHrIapbIHbIH cynsrra qoKYrY'IapHHI'I r'tahlyn HJIo

6rzplurgo 
"u*rrag"rrga 

cnux cynSuAuH apAblqbll qoKMac:H t"lyurahnga gEI4JtLrp'

HeruqloEe Znzt "HTMr4uI" orta 6unop. EyuyH rapulblcblHbl zulMat' flYH' :I'aM

qeKMo onAo eAlrnAI,IK,qoH coHpa, cynQu,r qeKYHTYilopunutu hauuH Aan'Ira

uohlyngau ajupruar na3blMAbrp.

$ 71. Cu2. -uorrJrapblHuu peaxcr'rjacrr

Cu (II) Ay3naphrHblH rraeh-nyny MaBh Ba ja -larusu paHKAaAllprop'
l. Jeju.rll rer-reurrrrp Na0tl so KOt{ Cu2* Hno MaBr{ poHI(J'IH Cu(0H)2

qeKynrycyHy oMaJIa KorI4pH rcw, 6y Aa rbl3AblpAblrrula Cu0'-a qeBpH.rMocI'I

HATH(TOCHTIAA mpaJlblp:

Cuz'+2orr -+cu(oH)rJ

Cu(OH), J -+ CuO J +llro
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Muc hxlpoxcrA serae Heage onyHaH ar'reorep xaccacr.rHo Miur,rr(Ar,rpne 6yua ,.epo Ao KoH na:i Niorr aprbrFbrHAa nrcMoH herur ory6 (xycycrurer6r3Abrp,qbrrAa) rynpur aMano xerapup.
Inucepzu, hel{.ruuH-u qaxrrp Bo Jrr.rMoH TyprxyJrapbr sa hurpoxcHrrpyfiyHa Mzurr'rK 6r,rp c,pa 6aurra ysru 6r,rprerr]Monop,H Hr'rr,rpaKbr lrJro MaBHpoHKnr,r KonarureKc 6nplaruua aMoJro ,<err.rpup irE, 6y rc r€JroBlr,JropJrorreKMYp.

2' Arwnonryrrr^hulpoxcru NH40H jarurur paHKrrH a3 MHrAapAa anaBoorlyHMyru (Cu0H)rSOo ocac, ry3y qeKrypyp, 6f ou p"u^"rr,H aprbrFhrHAaacas hor.rr oryp. Ey 3aMaH 1pH-r2l Mlrcr4H rrHreHcHB MaBrr poHrfiru auuonjarKoMrrJreKcH oMaJro KoJrr'rp. cu2* -HyH 6y *upu*r"p plaxcuiacrr uoHrrroKJr,rlrAo arrraF'rraKbr rorrJr,K y3pHo xecrcprrra brr"p,

2cu2* +so2-4+2NH4oI{ _+ (cuoH)rso4J +2NH.4

(CuoH)rSooJ +sNuooH _+ 2[Cu(NHr;012* +so2+ +2oH.+gHro

MucsH auuonjar KoMnneKcun, 
"ypgy{arrr/{brpAbrrAa, NH, MoJreKyJry

L:-:ll rure 6npaeruapex ,qaha aur*rui ^mi.. 
*orrir[*&]r, 

"""ru Korlrp_AI4JHHAoH, flapqanaHbrp. Ey :auau rvrehnylya ryHI MaBH poHKH rraarzje (Crrr*_I{oHyHy peuxpr) rreBp,n,p. c-u'zl -nyu .ui",,rro, r,reh-uynaa cuS-rEs harur oruahacvnunu KeqMoK Y1Yl""f"i"t "r*jrn eu, [Cu (NHr)o]r* KoMrrrreKcuHr.rH6ene napvararu,rac"i rirs 
"u'trp"nC,J"jour"' r;;;;,' oi "iu*un o veryHryj eKeqUp. ' -J !-''

3.Karurp,r hercacuanoeeppaHr (II) K.tFe(CN)ul pH <7 orqyrqa Cu2*HOHJIAP.I I{JIO T'IPM'I3bI-TOHYP MHC hCXCACIAAUO+"'PPU' (II) qEKYHTYCYHY
oMAJTO KOTHpr,rp:

2Cu2* +[Fe(CNu]o--+ Cur[Fe(SDr] J
rlexynry AypyJrarrr/rbrpbrfiM'rrx TyprrryrrapAa ho.rrn onMyp, naKHHaMMoHl'ryrlr hagpoxcngunga (iorurnrexc 6upleurMo oMoJro xergujuuqen) hennoa1p.heuuuHuH o ranoBr{JropuH ro"clrpnH4oH [apqaraHbrp:

Cur[Fe(SN)uI +4oH-+ 2Cu(ogrJ + [Fe(CN)Ja-

Ey peaxcraja NH40H pearcHjacrrrra uuc6eran hoccacgup.4. Harprpr ruocynqar \arSr0, rypruyJrarrrrbrpburMbrrrr Mr4c Ay3yuehlyayna oJraBe eAHJTAHKTa KoM[JreKc Ay3 aMono xelgujuugeH, oHy poHK_cu,,oruA,pup' oxep aJrbrHMbru uahryny rbr3Abrpcar, rapa-roH)p curS ruaKyKypAyH rapbrnrbrFbrHAau u6aper qoKyury irrrbrHap :
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ZCrsz. +ZSzO2'j+ZH2O + CuSJ +S.t +4H. +2SO2'+

MaAaM ru, Cd2* rypru ruyhr'rrga NarSr0r-uu re"cnpuHraH cyrrrluA ue-

KyHrycy aMarla ,."trptrli, 6y'pearcnj a C'i; HoHyHy Cd2' -sAan ajupuar

yryH-r.rcruQaAa eAlrno 6lLnep. __^___ r-,,Zt
5. Arrymuxr{M' AoMHp Bo cuHK MeraJrJrapbl Cu2* -uon5my MeraJIa

Kr4Mr{ peAyKi":" *ip *r, oy Aa .ulpMbl3bl cYHKopBilpH KYTJIa ,uoKlIHHAo

qeKrfp, MacarloH: 
36u2* +A13, _+ 3CuJ +ZAl3*

P eaxcujahauqsHnsn Cuz*- nouyHy Cd" aj ulpuar. plyl--lcru$aae onyHa

6unap. Kesrelaar onap KI'I, Kapr(HHnuK cblpacblHAa jepnountracuHo acacaH

CusaCd-yuhopulcucuanYMI4HyM'AoMupBacItHKMeraJrJlalpblBacI{TacHI'IJra
oHrrapbrH Ay3Jraphr uohnylyugan ,orrupoaaqlafAblp. Jlaxnu I{rSoo-nyU \ltJITvt-

paKbrHAa rypuryJlapAa herul olan KaAMI4)e{ MerilJIbI qeKMYtr)' OxcuHa' Mnc

Meranbr KopKHHJIHK cblpacbHAa ". 'u'-I{;jutl4Ho 
r(spa hngporeuAoH caFAa

Ayp.qyryHAan, gypyru*rinu HrS0r-nla hJln oJlMyp Ba oHa Kopa Aa oHyH

HrIrTHpaKbI I,JIO qeKYp.

3CuJ +2No-3 +8H. -> 3Cu2* +2No' t +4H'o

Mucr.ru rreKMOClr OHy acaH hOll eAan I{N0, lturrupaKbl }Ino Ke:[MI',Ip

ii;;;;,'6;;';;ty,.v Cd' -nuun ajtrprrra:sa, ennar' 
-HN 

03-H)i'raMaHrla

qbrxaprMar ,*ur**"rp, hi o" ruehny'Ty itrSon ra'rro 6yxaplaruAb'lpMarna olAa

e*Vn,p' t----- tra -...^ //rr\ I qbrxMacbl I'Iro
O. frrrr.y* jourl KI vrac (II) ly:rapH H'1:. J.oAyl

oKcLIr,JIaIlup. f3nr"ruraH,qa qarLIH heru olan unc (1) jonu'u qeKYp:

2gu,2* +41--+ 3Cu2* +2NO2.t+ lrJ
7. Ka-r,ryru ""riii 

x^Cx'ir; -rony lr-rra aBBorr capbr Cu(CN),

qeKyHrycyHy 
"ruru' 

Jffi ,pl 
-r*, 

n oY--rej n'r:aanaytr- :-:IyFvHAaH' 
hoMI4 H

ltarrra ar paHrcrru *r" (f j 
"runra" 

CuCN peayrcnja o;ryuyp' CuCN qeKYH-

rycy cTIaHI,IAI,IH aprblFblsAa harm onapar KoMruIeKc Ay3 aMora Kor'I4pldpj

Cu2* + 2cN -+ cu(cN), J

2Cu(C$rJ + 2CuCNJ +zCNt

cucN J +:cx -+ [cu(CN)o]r-

389



8. Cunr acerar Zn(CH.CO0)2 Ba aMMoHr.ryllr rerpaAoAauoMepKyprrar(NHrr[Hg(sCN)4. Iarr*i "Lrtul'r*"r., rypuynarrrAbrpbrrrMbrrrr aHirrr,3onyHaH uehnyayn 6^p our*r,"", 
--i

:#j:,r,:l:r,iu-iNHlih;L$ffi ":Hl,n],:',,+H:':i#,i,ill,"=^;:X

P:#;m*ffi i""f:#.I"rt:;';;ffi ;;r:IH?r
f 3;,,ea,reju;";;;c;rnriil* j.i"?J?r";ryH:,J"l"jgl,.r,r*i;*
Nl" uoH.flapbl oJrMaMaJrbrAr,Ip.

,{WyJlaruua copheqra 1:500 000.

xp,,,d1fiXil,XlffiT,T:m lmrcuja. cH2c00H v,,a soug
(NH.), rHe/,rscNl.l uahry,y ;il';1,ldfffi:,H,HllZ.frfl:,gU*xapaKrep KpHcrarlnapu,^1gIyp. IypynauMa 

""ph"s, r, ioooti. cu [Hg(SCN)r]66r' -r'roHy t'en'quHuu (Nnoj;rfr(dadj r.ura Kp,crarr qeKyHry Bepup.10. Aaonyn 6oja,ruac, i[u"."jrli, t,ti," ;;;;;tX;, IraMracbrHbrrrpoHKcrr3 ,uroByHy MaBH Bo ia ia.rom poi?u oo1u1u,p.

S 72. Cdh_ uorurapbrubru peaxcrjaaaprr

Cd2*-aonv cv.r

.r,,-i;:'.-"ffi"#T#Jtr16*:::T{sH'rypruvrrapAahermorauar
Z. A}IMOHIIYM hUIPOXCUA'id'- HJIE Cd(OH), qSKYHTYCYHY 

OMONOI#ff"' 
xu' 6y Aa peaHKeHrHH aprbrFbru4a harur ony6, auuoujar rouuaex,.r

cdr* +2oH-J caloryrJ

CalOryrJ +4NH.OH J+ [Cd(NH ,)ilr* +2OH_+4Hzo

[Cu(NHr)o]'? 
.l31A"pDIH orrapal Jca 1Nt1;01r. KoMrrrreKc, poHK_cLr3ALrp. Ey xoun-uercJpptrH oMoJro ,."rn 

""rraoH aHiurr43,H KeAHuHHAo Cu2rae Cd2* HoHrIapbIHb'*.:]-j:;;;;;"#",AbrrAa 
r.rcrugaAe orryHyp, 6ero ru,oHcMyr NH40H re"cuprlHgon 

- 
urrorry" hraAporcuAnH apr6rFbrHAa horrnonuajlu ocacu Ay3 r{eKyHry_c-yHy aMano iurrpup.3. Karuryu craHrr1 kbN Carrrol

'y"yy . 1_"prp 
-*r, - 

6, ou, 
" 

u*rrz B a H .o;X#;.';":I T"1, SflE)IrHf;lX;tzon [Cd(CN)o], erraeae Korr4pHp:

cd2* +2cN + cd(cN)rJ
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cd(cNr.f +2cN- -+ [cd(cN)4]'?'

Ka,ur'l1ryr"r cr4a11l, KoMIrrIeKcI'I rHcMoH Cd'* se CN uouyua AI'Icco-

cuacuja eAup. Ey 3aMaH Cdz* - uorUIapbIHbIH MahJIyJIAaKbI IaTbuIblFbI H2S

ro,'cupuHAoH cds- rlH hoJrn oJrMa hacgJrlrHrr KeqMaK yryu rutpajor eAHp Bo

TIOKYHTY qEKYP,

Kagryl.ryr,r cuaHg.q KoMnneKcI,IHAaH +Opulu oJlapar MucIaH KSMIUIeKqII

rrox AaBaM[brAbIp Bo HrS re"cupI,IHAaH flapqzulaHMblp. Ey aHaJI]I3HH Ke-

Ar,ruuHro Cu2*- uoHy ajpbulMa,uaH Cdz* -l'IoHyHy ra'JuH erMaja HMKaH Bepup'

Eynyn yrryH Mr,rc Bo KaAMr,rWyH aMMoHjaK KoMrIrIeKcJIoplIHlIH rapbIIIrbIFbI

y3opr.rHo KCN ueh.nyrry nne [cu(NHr)n], raouyryH MaBH paHK[r nroHo KHMI{

ira*a onapar 2-3 (aM.,rH aprbrFbl reKynyp. [Cu(NHJJz KoMrueKc]r Aaha

AaBaMJrbr [cu(cN)|3. KoMrrneKclrHo Keqr,rp-. orap KCN orraBo eAHJrIr.rKAoH

coHpa, vreh-nyruau HrS reurpcoK, oHAa Cd2* onuyrla xapaKrep capbl poHxuIH

CdS .rexyurycy aJrblHap.

Peaxcnjaurt jepuue jeTr'Ipeprau ja,rylta caxlaMar JIa3bIMAslp ru, KCN

ryBBoTnH sahepgup. Onynrra y[IJI3AHKI3 OH TIIITAAH cypoTAo ehrnjarnrurtrrr
Ko3JroMOK JIa3bIMAbIp. KCN lula rypur r"rah-nyla To"cflp eTMoK oJIMa3, 6SJIO

ru, 6y 3aMaH y.ryqy Ba qox 3ahopnH cr,raHu,q Typuycy HCN ar"rono I(oJIHp.

Taorpy6o1ou coHpa cHaHI4A onaH Mahnyny copycy IIIKaQAa oJIaH qaHar la6a

(ne ja rrryura) reKYJrYP.

4. fruxpoxeH cyJr$lII a{ox Aa ryplJr onMajaH, hoMqI'IHI4H HejTpaII Bo

ranaBH naah-nynnap,Ua (pH>0,5 oJIAyrAa) capbl CdS ueryuTYcYHY oMoJIo

Karupr.rp, qoKYHTY jeju,ul rarlaBlrrlopAa Ba HarplIW cyn$HAIa (SnS, sa

apce; 
"y"Srru,"pruaiu $aprnu onapar) hert onvyp. Cdi. rrYH oH xapaKrep

onau 6y peaxcnjauuH KeAHrIHH,qo TypIIIyHyH aprblFbl Ba halloKeHnop MaHe

onyp. cds -AoH +oprrl.r oJrapaf, Aaha Kr.rqrrK heru omlar ra6HrHjjorHHo

MilJrr4K onaH MI,Ic cynSlIA CuS, rynneml,I TypII MYh-nrAa tlox MI'IrAap NH4C|-

r4H r.lrrTgpaKbr HJro eMAna KaJIHp. Eyu.Uau Cuz*- HoHnaphIHbI Cd2*

HoHJrapbrHAaH ajblpMar 1rt{YH HcrI,I+aAo erMoK onap, qYHKH oHJIap aHaIII{3HH

KeAr{ruHHAo aMMoHJaK KoMIUIeKcJIopH IIIoKJII,IHAa 6rap jepAa oryplap. Ajpnn-
MaHbr MYXToJIHQ YcynflapJla anapblpaap.

1) [Cu(NHJo]'z. ra [Cd(NH3)a]'* uoulapblHAaH u6aper orlaH aMMoHH)n'I

hugporcltqlg MafuIyJIy MHc KSMIIJI9KSHHHH TYHI MaBII paHKHHI'IH MaBI{

poHKr,r KerroHo KlaMA 2 H HCI Matu.Iyly una jYHKYnqa. TypIxyIaIIIAbIpbIpnap.

Alr,lutuuut Mahlyily (HCI r'rarfapblHa Kepa 1 u) rajirajaHa KLIMH IbI3AbIpbIp-

nap Bo oHy cojyMaFa tojMa[aH hugpoxeH cyrl+HA I'IrIa AojAypyprlap' TaM

qeKMaHuuH zInbIHrbIFbIHa I,IHaHA6ITAaH coHpa, CuS vexyurYcYHY ajupupnap

Bo ryrrrajbrpnap. CeHrpraSyrarH 3-4 AaQa cy r.rra AypyraluAblpblpnap

llypynaurAupMa,qaH CdS rIoKMl?) Bo HrS 6ypaxrrpnap' CdS-uu capbl

I]EKYHTYCYHY Cd," OJITYryHY KOCTAPHP'
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2) Ar"rrr.roHjaxrur uahryna ryprr pearcuja urrrbrHaHa xuuu 2 n HCI
rr.rehlyly Bo rIuIJIxuuaHMauIa uehny.n 4ojaua ruaur.r NlIoCl lysy oJraBa eAgprop.
Mahnyny rusgrrprr6, oHraH HrS ievupnplep. cuS-HH raM qeKMocHHH orAo
erAprK,qoH coHpa, ouy ajupupnap Bo ryruajrrpnap. Ceurpueyrarbr 6up neue
gaQa cy Hno .qypyJrarrrAbrpbrpnap re H2S Kerrupupnop. cap, cdS verynrycy
Cd2* o;rgyryny KscrapHp.

. 3) Ar"t'aoujax-nu laohlyny MHcHH auvoujax KoMrureKcHHuH MaBH poH-
Kr{Ha ceqoHo Kr.rM}r jyuxyn,le ryprrryJrarrrrbrpbrpnap, uehnyly rbr3AErpbrpnap,
MHc Bo Ka,qMr4W cyrsngrapu raM qoKoHa KHMr{ oHAaH rIrS xeurapmep.
9erynryny ajupupaap sa 5 Aarvr,{rr 2H HCI *rohnyly na 5 gau.lu cy rapbr_
tubrFbr r{Jro rbr3Abrpbrpnap. Ey :auaH cdS henu oJryp, JraKHn cus ,"e !e-
KYHTYAO rirlrbrp. qeryHryHy ceHrpu{yra erAr.rK,qaH coHpa, cenrurpuQyrarrr 3
geSe cy prrra AypyrrarrrAbrpbrpapar hugpoxen cyl+ug ne ja ,-eeo 

- 
hasnp-

nanMbrrrr hngpoxeH cynQnglra cy r.{Jro ro"cup eAupnop.
5. Cd2* roryr{yH Cu2*,Pb2*, se Bi3*-.qaH 

-.rrucepun 
CH2IH-CHSII-

cH20H Bacrrrocrr ure ajprrmracrr. Ey ajprurnaga urucepHH cuzn, pb2* no
Bi3* -uourapbr r,rJra 6upneruapeK yjryH MrrceparJrap arraHan roururexc 6up-
JrotuMoJrap aMoJra KorHpMocHHa OcacJraHH6 oulaptru jejuuv foJroBr,rnopJro
rreKMonopnHo MaHeqr{rrlt rgloAr.rp. Oxep, rrluc (II) Ayuraphr ueh-uynyna rnN_
cepr,rH orraBo egu6 sa Na0H ulo ro"cup ercoK oHAa Cu(0H)r- r-"*ynry"y
ilrrbrHMbrp, uahnyn uco ryHA-MaBH paHK anbrp KH, 6y aa MHc rnHceparbrH
oMoJro xen4njunu cy6yr enup:

Ejnu 6r.rp,rorrrMaHr.r, horraql.lnrEH pb2* se Bi3* euale xerupllp; cd2*
rJIHCEPVH I'IJIO^KOMTIJICKC OMEJIA KOTHPAPAK TONABI4JIOPJIO qEKYP. EEIOIITXIO,
oxop cu2*, Pb2*, Bi3* ne cd2* uon;rapriugau u6apar orur .upurabrFa ruruceprzH
ro Na0H u^[o ro"cl,rp eAHJrco, oHAa rreKyHryae Cd(OH)r, r'ratt,ryngu ,a" _

rruraH KarHo}ilapbrH DrHcepar 6uplourualopH oflaqarArp. yexyHryny ajrr_
p,6, jylyrlaH coHpa, ony HCI rypuycyH,[a he;,r eaupn-ep 

"e 
'Cdrr 

,u,jrn
euMoK rryH rorn4rar aflapbrpJrap. ceHrnpurpyrarga Kacpn pearcnjanap natu_
rocr{ r,rJra^rJr}rcepar 6uploruueaopu cH.c00H re"cupl.r ,nni nupvanaH,qbrrAaH
coHpa Pbz* cu2" re'JuH eAupnop; Bi2* -r.roHyuy lunaiacwro roJraBH rrryhnrge
(SnCL, peaxcujacu lrna ra"juu eAuprrap.

$ 73. Hg2* rrou,rapbrHbru pearcuja;rapu

Asalpl: KeAr{urr{HHH ceqr,rJrMac}rHAoH .cr;urbr oJrapar Hgr* ju MHc
japuurpynynyu cyrQrq,uapH uJra 6rapnuxge ue /rrryAa [oxap IV ryynynyucyrQua qeKyHrycyHyu har"rucurHbrH nlrJroHHrrMacH Ba apceH jupur".pynynyn
ajpruruacu o{[t)rS, BacHrocr{ HJro aflapbrJbl6ca ne ja llah,ryua rr.roAyurap
rxaKrruHAa apceH japrn'arpyny ula 6upnnKla oKap IV rpyuyH .yr6ra
IIEKYHTYCYHYH HIIIJIAHMEUC NA,S BACUTOCH HIIO ANAPbUIU6CA] OrrA..IArAbIP.
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Eyugan acbIJIbI oJlapar Hg2* -nouy ja ur'Ic japur'arpynyta ne ja Aa apceH

japururpynyna Aaxl4ir eAHJIa 6unep.- 
1. Jejruu ronoBrrJrap Na0H ne KOH vuna (II) Ay3rrapH urro rirrBo

capbr HgO qoKyHTYcYHY oMarlo r(arlrpup' 6ele KH, Hg(0H), rejpll

AaBaMnbl,u,blp.
Hg2* +2OH' -+ Hg(OH)rJ
Hg(o$rJ -+ HgoJ +H,O

2. Auuonjax NH.0H aF KoMIraeKc Ay3 qoKYHTYcYHY aMoro r(orupup:

HgCL +2NH4OH + [NHrHg]ClJ +NU.o +Cf +2H2O

r{exyHry TypuynapAo heru olyp.
3. i<r""yt ioalra Hg'* -lloHy I'LJro HapbIH\IbI -rblpMbl3bl HgI,

A{EKYHTYCYHY OMOJIA KATLIPUP:

Hg'* +2f +HgIrJ

PeaxeuruH aprbIFbIHAa qoKYHTY henn olapar, qox AaBaMJIbI [HgIo]2 (K
q/d:1,5. 10-30) xounnexc lIoHyHy oMaJIo KorHpI'Ip:

HgI2J +2I- -+ [HgIo]'

Oxep a-nr,ruuuur uehlytra 6up AaMqIbI NH40H rrleh-rryny re ja hep hau-

cbr aMM6HHW Ay3y ne 6np Her{o AaMqrbr rarbl roJroB}I r'rah.nyny oJIaBo eAI'IJIco,

oHAa xapa1rep rbIpMbI3bI-IoHyp MepK)ipHaMMoHHyM joUraX TISKYHTYgY anbIHaP:

f --He. -,
NH* o+ 2lHgrl2' +4oH'-loi ) .u,l IJ+7I'3H,O

L -He' ]
Ey pearcuja Heuep peaxcrajacu aAbI HJIo Nlt* -uonyuy re"juura ytyu

ga ncru{:a,Ea oJIyHa 6uloP.
4. KamryrrrxpoMar K2CrOn caxJraAb[Aa rbt3apaH (ehrur'ran KH, acacr

AY3YH 3MOJIA KOJIMACH HATHqOCI4HAE) CAPU HgCTOA qOKYHTYCYHY OMONO

KorHp[Ip.
S.ffg'--*nt to Hg2*, MeraJr,JrlIK wmots KI{MH pe4/Kcuja onyltracrr
l) gune (II) pyuapu r'aahlyrulapuua SnC! uro to"cup erAHKAa

oBBorrr{o aF Hg2Cl, qeKYHTYcY oMoJIo KoJIHp KH, 6y Aa peaHKeHrI{H

aprbtFbrHAa raApHqla 6oeapapar qIuBA MeTaIIbIHa KI{MII peXyrcnja onyHyp.

Pearcuj auuH KeAr.rruHHH a1ll aFbrAaKbr TaEJnur qcijra KecTopMoK oJIaP:

2]HrgClr* Sn2*-> HgrClI * Sna* + ZCl-

393



Hg2Clrl,+ Sn2.-_> 2HgrClr{* Sna* +2Cl-

2) Muc Meralbr lraBo HoHJrapbrHbrnu uehlylyHraH oHyH Ay3Jrapbrrrbrxaphrp, 6y :auaa qr.rBo Meramr ajpunrrp:
Kepxaruur cbrpacbrHAa qrrrBoAoH conla AypaH 6up cupa 6aurra

MerzrJrJrap ga ejHula ra"cup Kecroprzpnap.
6. .(nQenun xap6aru4 \II'IB' .qy3JrapbrHbrH r,rehnyruaprr ,,ao 6ones-treju ne ja rraanv poHKJrr,r rreKyHryrap aMoJro rerupup. gexyurylepr.rH rep_xu6z ruyejjaH eArrrrMovsrrlup. Mehrynga ryprrryJryryH MHrAapbr aprAbrrqapearczjauun hoccacnurbt a3aJrbrp.
Hejrpa,'r ro ja cr,lpro rypxryJry vehny.n,rapaa \uSeHul_rap6asuA rare

aFbrp MeraJrJrapuH 6au'a Karr4.HJrapbr Aa_ (Cu'?: Fe3*, borr "" i.) poHKJrl6upreuruenop aMano 
T_u]_llrp, 

rraiu, O,Z_'uotritr fnfO, orran r,.rah-rrynrapaa
pearcuja janHul Hgz* yr{yH xapaKrepAup (axep *p.orur-r" ruolu6.qar ol_uasca). PeaxcujauuH hoccacnuru Hurpar Typuycy ruyhnrunAe aqbrJrMa
MHHHyrlMy 1 uxr Hg2* Hno xapaKrepr.r3a orryr{yp.

__ _- XropuAnapuH qox Mr4rgapAa HrrrrapaKbr :eue Auccocuacuja eAeHHgcL AFyHyH oMoJro KorrMocu HoTr{lrocHHAo qr,rBoHr.rH re,JuuuHl,urIATHHIArrrAHpItp.

S 74. Bi3- _HorurapbrHbrH peaxcrrja;raprr

|i'irgny cyry uehryrrrapAa paHKcu3Ardp.
1' cyirr ro'cupu (huapornr). Bicl3 uah-rry:ryHy cy Hna ryBBarJrr,r[ypynarrr/IbrpbrpJrap. Ey sauraH ar Bi0CI u"u", qyryn o".y*..y"y arrbrHbrp.Osner.{e huApolrr HorHqrocHHAo

reurujn ,=po ""*1'';;f'i:,L;,Ii[?p,?*?il;L^" HKH hu4por<cunrp)mJIapbIHbI caxlajup. Jlaxuu 6y Ay3 AaBaM.rrbr onMa,ubrF'rHAaH oMoJroKonAHKqo cy MoJreKyrryHy Hrrapapar Bi0Cl repxn6lu ocacn ,qy3 oMoJroKArr,rpHp.

Bi(OH)rCl -+ BiOCIJ + HrO

Cyjys ajpuluacu HoruqracnH,qo ocacu Ay3 MoJreKyJry hu4poxculrpyruapuuBl caxl aj a 6ruM agr.rj u uga u peaxcraj ururn ron ru"rrii *
Bi3* + cl- + 1116 -+ Biocl J +2H.

heM'rprHr'rH Bi(N03)3 truaporut eirrajusaaH Bi0N03 repxu6au ocac, Ay3oMoJra Korrrpup. JIaxnH, 6r,r,r.ryr Hurpar ,re p"o*"rjo ,r" xergujuuqen
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Biocl-a nuc6eren Bi0N03 paha jaxulbt he-u olyp; 6yua x(epa Aa plporutlolel{

jaxurt oJlap KI'l, giG'i0;; Jtn"y"ynu hap hancii 6up xlopu{' uacena'u Nacl

aJraBo eAHncr.rH KH gigcf ,"iynty"ynY aMano KorI'IpcHH. Euclryryu ocacu

Ay3yHyH rapxu6nna ou*r, orrun rii:o rpyry 6ucul1..utr a[raHHp' BiOCl sa

gi0N0, yjryu olapar 6uctuuryl xropllA ro 6ucuuryn HIIrpar a'u'naHblp'rap'

ocacu Ay3JrapbrH oMaJro KaJrMa pearcajanapbl A€HopAlIp. Eyua Kepa Aa

Bi0Cl-a rypury oJIaBo eAra6, mtgAupAbltAa qeKYHrY harrrt ofiyp:

BioclJ +2H* -+Eli3* +cl- +H2O

Mah-rryny cy Hra AypyJrarlrrr,hrpAblrAa jeuugen ocacu Ay3 qoKYp'

2. Jejuin irr.*rrbp Na0Fl sa KOH ryplryrapra hon't olau' rraKI4H

."r"urr,"pgl harrr oauajiu ar p.HIUII4 6ucuyr hulpoxcuA qoKYH'IYcYHY

oMorla KarHpHp: 
Bir. +3oFI -+Bi(o$,J

3.AmuorrjaxNHI0H,rueh.rrylyl.aTbUIbIFbIHAaIiBaTeMrUepaTypAaH
acbrJrbr orapar raprn6ra 

- 
g.j",,ur,, 

- u. acacu Ay3yH qeKYHrYc'[H1a oMaJIo

"ut"xl'*r.rrrryM Ba HarplryM cra'rrJrap K2Sn0, na Na2Sn02 Bi3* -uouyuy

6ucrvryr MeraJrblHa rnuu (rapa poHKllll uexyHry) peAyKcl{a eAup"

Pearcujausr jepuue ' jerupr'lox VoVn i 
'AaMqbI tl',tt' t'leohly:ryHa

(cojyraa) craHHr oMano KarHpoHo *"' 
-d-tO 

aaMolsr 2H Na0II ra ja KOH

r,rotr-tryly oJIaBo eAHpnop :

Sn2* +2oH-+Sn(oH)rJ (ua ja HrSnor)

HrSnOrJ +2OH- -+2HrO+ SnO2-,

Al'uu,ru ,ur"ur'*u1,,yna 6up AaMqbI 6u,uyr Ayry uetr''lyly aJIaBa

eAr,Ipnop. Ey :auau 6ucr*ayr MerzuIbIHbIH rapa qeKYHTYcY qeKYp:

Bir'+3OH -+Bi(OH).J

2Bi(oB3J +Sno2-2 -+2BiJ +3Sno-23 +ZH,o

Ey peaxcuja qox MaparJIbIAbIp' horHrarAo Aa Stlctuyr-ue3"',-111:T

r"ryhurgo ryBBorrII'I p"ly."riu "l 'i xnrura (E0 nio,ai:0'32 v) res-ree roro r''l-

eAHrIHrIp. o 
"y*rreie*r, 

6racuyr MeruIIIbI aeurap (III)-y AaMI'Ip (II) ruu'u

1E0Fe+3/Fer+:0,77v) peayr<cuja eqa 6ranep'

7. Kanuyrvr i.,a"i Ki ruQajar raAap rarbl ryprrynaurttl!:',-H'11
6ucrrayr Ay3napbt *ahryrynguH HapbIHqbI paHKnPI KOMIIJIeKC HOTIJiI-I LblL4 I
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oMono
Bepr,rp:

KonMocr{ rure KI-nu aprbrFbrHqa herur olan rapa BiI. qeKyHrycyHy

Bi3'+ 3I- -+ BiIrJ

BiI3 + I-+ [BiIo]-

Cy nno rypynarrrl\brpAb.ra 6y veh-uynyu jeHn40u rapa BiI , qeKyHrycyr{eKYp:

[BiI4]- -+ BiIrJ + r
lynnernu rypyJrarrrllbrpAbrrAa BiI3 eBo3HHoqeKYHrycY ajrbrHbrp:

HapbrHqbr acacH Ay3

[BiI4]- + H2O _+ BiIrJ + 3I- +2Hr

8. Tuorap6auHg SC(NHr)r. Tuorap6arrug^ 
_ryeh-rry4r u,re 6ucuy-ryuHllrpar ay:y luohayrlma re",'rp erAHKAo, igitsc(Nirlrlrl* KoMrrrreKc HoHvoMono rerg,rjaHreH clpbr 6ojanr,ra -",norp. ptr;-i'J"cdt;"^;;;;;r;^";i

ruorap6auu4 u,re reuf, heru olan 6r.rpnorura oMoJro xorHp,pJrop, JTaKHHBilr-uyu re'JuuuHe oHnap MaHe oJrM)ipJrap.
9. Oxcuxnonun brHr0H ,J^*roryn, joaua ft 6ucuyr Ayurapbruohnyny rure HapbrHqrhr-rbrpMbr3br r{oKyHryepup (oxcr.rxunornuuu HBiyoKoMrrrreKc rypruycy una,cdHr,H.HBiI4 ropxu6nu-6upaeu*re). Mehnylaa I-Irno rreKyHTy BepoH Ag*, [Hgr]rn Bo pb2,, houvr,ruuu,'enoqro qe I_ aouyuy I,KHMII oKcHrrlonrAr.rpt4r{Hrap, o rdyr!fioAoH, Cu2* ,u f"t;- o""aualugrrp. Or_cr'r*orrrrr.p,qruoprH uaueuruuju NarSro, na ja Sncir-uriJ"'"r."Krro apaAaHrlurAbrpburbrp' Ey :auas^6elo hepoxir eAr4pnop. Moh-rlylyu 6up HerroAaM(IbIcbrHbrH y3opr,rHa z-3 la*roi, peaxeuf lorcaxuuorauuu KI srarapruurrrur) so I Aarvrdu Hr4uracra urehnyrry oJraBo e.(upJrop. Oxep iraeh-rry.n 

_
M.aBI'I poHK 'ailapca (rurahnyrga oJraH oKc,AJrorrr/tupaqrdJrep tL,,crupruleH jogyuaJpbrrrMacbr uaruvcuuqe), poHx(cn3JroruoHo KHMH AaM(rbr_AaMlrbr NarSr0,Iteh"rryrry oJraBo eArrpJrap. br"ry. o"oy.ou HapbrH{rbr r-hrpM6r3br rreKyHTy
arrbrHbrp.

Pearcujanrru heuquuuH AaMqbr Merory ruro Ao alapMar olap. Cy:xeqKaFbr3brHbrH 3.JrtrFbrHbr Sncl, r'reh-uyny HJro HcnaAbrpnap; 
"orpa uco oHyHY3.pHHo hep 6prpzugan 6zp AaMlr'r orn u.nu aHzurr,r3 .JryHaH vlahlyngau BopeaKeHr urohnyryng-a, 

i-eUaulauf,prrap. O*"ra,rr".arprnrrupr*, raMpelyrcuja onyruyryHy joxlaruar -y.ryH 
peaxcuja ,"*""rn, 6rp AaM(rbrHHIIracra ruro Hcna'qbrpJrap. Haprur.lri-*rpr"rr"r"p"*r* ni1; -HyH oJrAyFyHyKecrapHp.
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10. MuxpoKp[craJulocKonnK peaxcnja' Eup AaMqbI 6rau'lyr uyay

uohnynyna 2n HCI- HyH KIaqHK AaMqbIcbIHbI, i{I rt'lahlynyHyH Ba CsCl (no ja

RbCl) KpI,IcriuIbI ururu eAl'Ipnop. By 3aMaH HapblHrtlbl-rblpl\'Ilbl3bl zulrbl

6yorain' Csr[Bilr].2,5 H20 so ja Rbr[Bits]'2,5I{20 Kpl,crarlrlapbI iulbIHbIp'

Aqsulua Mr4HrrJnr{y 
'-O,f A' ,*.-,U"rp. d3n, 

--I(pr"rarrrrap"t 
Sb3* -H)v aMoJro

KorHpLIp.

$ 75. Apcen (III) na (V) uoHlapbrnblH pearcnjalapu

Apceuur ryprtycyHyH Ay3rIapbIHAa apceH (lU) 6aurnu'la olapar l\sO-'

HoHy rxoKJtHHAoAHp.-Jlaxr.ru 6y urroraru ra6apor uahnyr:lapul rypIJIIy''Iau-

gurpiu,rAu, 6oi'au peaxcuja;rapblH r(erMoMcl'r YqYH xuSajet eaaH rarblrlblrAa

As3* uorutapbl oMaJIa I(onIIP'

Apcen (V) aeMoK orlap Ka, raMiul'uo As03-o aHHoHyHy (ne '!a HttO';)

oMa,ro *"trprp. EyHlaplrH halusrcu cvrry vrohrryrrrapAa paHKCIlsAl'lp' Apceu

6npnouruonapfi qox :ehaPnlrguP!

Apcennr [oruIapbrlrbur As0--r, As0-, peaxcnjalaprr

l.Kynryur HHTpar AgN0, AsO, ulo capn AgrAs0, uexyurycl'HY aMarla

Karnpup *r, oy ,u rrNo", ,L xurou-ga holn oryp' Axupuuurt harAa

[Ag(NHr)r]' KoMIUIeKc uoHy arrblHblp:

AsO-, +HrC) +3AB' +AgrAsC)rI +2H'

AgAsOrJ-r 6NH, -+-1 [Ag(NH,,)r]. +AsO3-r

2. JoaI, mohnyny uejrpan ra :enQ ronoB, .t*11'hlmAo 
Asg--'-r'r AsO3-'

KIIMH OKCI,IAJIAIIAI,IPHP :

AsO-, +I2+ 2H1O + H2AsO- q- 2I' + 2H*

Eyuy jo,q ruehnylyua xac oJIarI roHyp paHKI'IH HrMocu lrrlo acaH

*"p"uo- onup. H.A.OolUAsg, (E:+0,56v) uyryuyn Huc6arou_q'ox orUIylyHAaH'

peircujauun tupu=rur.bl caFAaH cona Aorpy cYpYIuMYUrAyp' PeaxcujtlHblH oKc

HcTHraMoTAo Kel\{acu ylyu, Na[ICJ[i, e.nano eTMoKTIO H* 6upleltu]"lpMAK

na3brM,qbrp; 6y 3aMaH H.,At0o/HAt0, qYTYHYH Tapa3JIbIr [oreHcH&rlhIHAaH

KI{qHK OilarrlarAblp.

397



Apcenar As031 rorurapbrubnr pearcujanaprr

1. Kyruyur Hrrrpar 
_tgIO, As03-o _Hy rrrro HN'. re NI{,,H heml olauxapaKrep rahraja_roufp (AsOr_4pn eoprll.r) poHrur, agrarO. r"*y"-.f;y;;oMono KorHpr,rp:

2. Kamryr ry^'H.#?"fi#iit.?:t,. _Hy ,rJro joAa ruuuoKcuA,rorurap ru, 6ynyu Aa Horuqracr*r4rr"hry, .onfrr#"rp,
HrAsO- 4* 2l- + 3H* + HAsO, +lrl, i ZtlrOPeaxcujauuu heccaclrrrbrHbr H,rrracra oJraBo erMoKrro (uanH paHKo6ojaurvra) ra ja ysnn her,,erlrqrur"pr o"n.or, xnopoeopM Bo c. (6enenurejupenx-ueue) joay ercrparcuja eruai jory une aprbrpMar orrap.

By peaxczja jyxap,ga n"."pa"rr-ueuupgujlrun: I, re As,_, apacuugaKeAoH pearcajauuH oKcHAHp. Axrip,uvu tuii yry" r-i ,or,,upu*run 6ejyrrarf,rJrbrFbrHbrH aprbrphrJrMacbr rele6 .nyHyp, bv o" *yrr"r"prn ra,,cllpllraHyHy'a ocacoH, rapa3JrbrfbrH Jra3brM oJraH r,rcrlrraMerc (raha 40rpycy cara)cypyrrrMocuHo KeMarcrHK eAHp. flejunerrnepo. yjFyH orupu" lryarc rejtoJryHaH pearca.ianu 6zp uevo aurrui .ur", Iicl ,"ry-p*"ir4,ro arapbrpJrap.Meh-nyaa Ir-y cyja nri6er"n j;il;; h9rrn 
"o"n 6Hp resep 6es:or onaBoeAHpnop ne varxarajbrpnap. JogyH qox huccocn o"n io, i"-d"r""rn" 

^;;rp,6v aa xapglgp 6eueruijra pu"", -urp.3. NI,,H Bo tUtnCt ,*"rp*", Hrro Mar,errrJ&r ry3JrapbrTypruyJrapAa horm oraH, JraKr{H 2,5vo -,,u auuoujax uaruryrynaa npaKrrKr,rhenn om'aaj aH MgNHoAs0o. 6Hr0 r"*yrry"yny oMorra Korr.rpnp:

Mg2* +tr4HoOH +gn5g2-o _+ MgNHo AsOo J + HroEy pearcnja Mgr' peaxcujacunr-,n o^.^upbr,qbrp, JraKLrH oHAaH eoprnuonapar P0r1 enesuno oHa qox jaisru onaH As,o! ,il;p; ;;up. pearcuja'sranapMar yryn 2-3 AaMqbr apceHar uahnyryuy 6"p;'6$ 
-ilr", 

Marrre3,.rrraphlrubrfbl r'IJro rap.Irrr/{blpbrpJrap Bo OKOp Jra3r,_rM oJrapca caxlajrrpnap.4. Morrur',qen uajecu, jo',uu reprn6HHge 'NU.No, 
oJraH H,rparTypIrIycyHAa ha:upranubrrrr_ aMMoHl.ryru r,aorn6gar 0.li{.irNaooo, apceHar_LIoHy rrrra (NII)r[AsMo,roae].xI!0 rapxu6rra 

"ul, ^ir"ii#raK aMMoHH)MapceHo-Morur6aar qeKyHTycyHy aMoJro lcarupup.qeryrrry apceHarbrH aprbnb*ua acan hLrfi orapar KoMrr,reKc aHr{oH oMaroKorlipHp. 2-3 aalnrrr apceHar ruelurynyua 10_15 aarur.{bi;;;;, ruajeca rery6,rypy NII4NO3 arraBo 
"lrrrup 

ra 6r.rp n"r" .q"*o cy hauaurrqa rrr4uprurgp. r{eKYnrY rurryar q/eu)rytilA 
s*m ."ap, laram pju+u.l'r*.r*erc'- na am,roHrrynn trr.qporrcr4ryo acan tnlrr oryp. pf. +ory ejru .{eKyr1rjy qfl_}tftqrOqOnxffr0 lojffi

l",fly h"ra, ve4qyjy ha4aa, (lrt)r" [a"uo,,or!ot. _urb'il;;; yryn 
^rahnpyuraJHaJarra KHMr.r rbr3AbrpbtrrMacbr rena6 olyuyp.
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1) Typur rvryhnrge peqyKcHja orDrHMa HCI-na AgNO, anapMaura
raupy6enu nyraja HCI re MarHe3r,rwy jepnorrrfluplr,rerrte, 2-3 AaMr,rbr aHirnr,r3
onyHaH r,aahlya roKypJrap. Apceu oJrlyrAa ajprrruuru AsH, -Hzn ro"cupr,rH-
gou Ag*-uoHJrapbr Merarra Kr,rMr4 peAyKcraja onqyFyHAaH, KnFbr3 Te3 rapaflap.
Ey :auau peaxcuja a[raF6]AaKbr Kr,rMr,r KeAr,rp.

flyraaa AsO3-r+ 9If+3MgJ + AsHrl +3Mg2*+3Hro
KaFbr3Aa AsH, t+6Ag*+3HrO +6AgJ * HrAsos*6H*

2) fenenu uyhrrle peryrcuja oJryrrMa. HCI eseauHo rarbr (3\Vo-ru)
NaOH r*.rehlyly, MarHe3r{WyH oBo3r,rHo r{co-aJrMuHr,ryM Ba ja cuux roay
Kerypyprop ee jyxapu4a rypru uyhnrge anapbrnaH peAyxcnja ruuu hopexor
eAr,rpJlap.

Aso3-3 $znt + 3oH- +AsHrt + 3zno2'2

leleru uyhurge AsH, ro4ep jalunr AsO3-, -r4oHy peAyKcuja eArp,
JraxnH AsO3-o -r,roHy r{co erMHp. Bynyu 1^ryH eHqra AsO3-, -u 

- liO'j --u xrw
H2SO4 HrxrrrpaKbr r{Jro KI BacuToclr HJro peAyKcrija erMoK Jra3brMAbrp.
Cru6uyu roJroBH rrayhur4e 6y r',rera-rr-rrap Bacrrrocu Hrra peAyKcraja onyuyp re
peaxcajaja MaHe onM)p.

5.A sIII ne Asv-ltr cep6ecr apceno KrrMrr pe4iKcujacrr raru HCI-la
haar,rplauurrur qojuyur SnCL, ueh.nyrrynyn ro"cl,rplr ule jepuue jerupula
6urap:

2As3*+3Sn2* -+ 2AsJ +3Sna*

Ey peaxcNja Bacr{Tocu r{rra apceHr{ 6amra KarHoHJIap firurupaKbr Hno
re"jrnH erMoK orap. Murponyraja 1-2 AaMqrH HCI re"cr,rpr,r Hno V .pyn
KarrroHnapH ajpruquryaH coHpaKbr laehnylaau jeplenr/Iupuplep, hap
6r.rpr,rrgeu 2 AaMqu oJrMarura NH4OH, HrO, re MgCl, r,aehlyLrrapu arraBo
egnplop.hugpoKeH repoKcnA apceH (III) 6upleuruelopuHu aMoHHW
huaporou Ba MarHe3LrW .uy3y HJro MgNlIoAsO4 rreKyuTycyHy oMono
KorHpoH KtrMr,r oKcgarrrfluptrpJrap. Mohlyny .r.oApuqna rypyjaxa KHMr{
6yxaprarrrupbrprap Ba ryBBorrru Ko3apAuplrep. MgNHoAsOo Ko3oprAHKAo
yqy,,ry oxuajaH MgrAsrO, (uarueeayu nrapoapceuar) rreBpnrapaK nyrala
raJrbrp.

Cojyraau coHpa rypy rarrbrFa 6up Hevo AaMqbr raru HCI -gaKbl SnCl,
r*leh-rryny anaBo eAr,lprrop ra jyaxyn rbr3Abrpbrpnap. ApceH orrAyrla uehnynyn
roHypnaulMacn uyurahu,qo eArdrrnp ae ja rapa As uexyHrycy rreKyp. Peareur
oJrapar SnC[2-uu raru HCl-laI_u rrrehnynyry rer6ur erMoK nil:rbrMAbrp. tlynxu
6ere hanga janHu: Asv na Asrrl xaruoHnapbr peA)t(cuja oJrynyp.
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976. Cur6rpr (III) na (V) uonnaprnrrrn
pearcujaaaprr

Crn6ry*, apceHo oxuap, uKH cbrpa 6upnaruuarop oMaJra xerupup, 6y
6uplouuanopAe oHyH oKcHItJrilrrrMo Aapoqocu +3 sa +5 onyp.Cr,alryrnn
Ay3napblHbln uehrlyraphr poHKcr.r3Aup.

Cru6rylr (III) HorurapbrHbrH pearcnjanaprr

1. CyjyH re'crapu (hryporre). Eup neva ,aaMqrbr cr1r6uyru(Ill) ayryHyn
r',rahrynyuy cy HJra ryBBornr4 Aypynarrrlbrphrprap. Ar SbOCl ocacvt Ay3yHyH
qeKYHTcYHY qoKYp:

lSbSLl3_ +fIrO -+ SbOSIJ +5Cl-+2H*

Pearcuja Bi3* yjryu pearucjac,Ha oilrrapAup. HCI-yn aprbrrbr r.rrro
rbr3AbrpAhrrAa sbocl qoKyHrycy herrr olyp. Biocl-lan Qeprnn orrapar, o
horvr.rHuuH qaxHp rypuycyHAa hem onapar KoMmreKc 6rpraurra oMoJra
KornpapoK 6y aa ehrlru.Nt KH, aurarbrAaKbr raHJrHK y:pe xegup:

sboclJ +HzceHqoa -_) sb(oH)c4H4O6+H*+Cl-

2. Jejwrtt roJroBr{Jrop ne auuonjax ar ueracra6ur -rypuycyHyH
qeKYHrycY Bepilp:

[sbcL]3-+3oH- _+ HSbO2+6CI-+H2O

9exyuryny l*u jepe 6ely6, oHrrapAaH 6upuua hep haHcu 6^p
ryBBOrJr{ Typuy na o 6upHe Hco fajroBH u^rra ra'cup eAHpnop. irep ,*, hrrA;
qeKyHTy horm onyp.

3. Harpryru ruocynear :or.rs rypru uyharge r-br3AhrpAbrrAa Sbrrr ura
rbrpMbl3bl cru6wyu oxclrcyl$ng SbrOSr(cru6uyrra ruuorap.r; qoKyHrycyHy
oMoJro KorHpHp.

2Sb3*+2S2Orr-+3HrO _+ SbrOS, J+2SO4- t 6H.

Typruyuyu qox aprbrFbi, peaKeHr, SO, ra KyKypAo ajupuaraa napqa-
na.qbrrAaH pearcr,rj aj a MaHe oJryp.

4. sbll-yn cru6ryrrr MeraJrbrHa KHMrr peAfi(cujacu. l) faraj raJra
pegyxcraja orryHMa. Eup napva ra-uaj Qo-nry Y3apHHo crn6rayrnr (Ill)ayryuyH
xrroprrA TypuycyHAaKbr uehlynyH.qan jepnourrHpHpnap Bo 6rEp l'rylra-ar
caxlajrrpnap. Crra6rEyu MerzrJrblHbrH rapa JraKocr,r oMoJra KoJrr.rp:
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2 ISbCL]F +3Sn +J 2Sb + 3Sn2* +12C1-

ApcengaH Seprnu onapar, cru6rayvryu noKocrrHr,r 6up Aauvsr rosa
ha:uplauuuur NaBrO rtrah-rrynyn I{JIo I{unoAI,IK,qo }ITMr.Ip.

2) Cunx HJro peaKcrrja. flnarnn reshe y3apr.rHo 1-2 Aa\a.dH crn6uytr
(lII) ,qFy uah-nyny jeplenrAr,tpHprrop Bo 6y r,rehryna cHHK rapqacsrHbr eJro

canbrpJrap Ku, cr.tHK llJro flnaTlrH KopYTJTMYIII oacyH. Ey :araax fiuIBaHHK uyT
aMona xu, 6yuyu ga uauQra ryt6u Zn, Myc6ar ryr6y nca Pt-Aan r,l6apergnp.
Zn rapoSuH.qoH BepHnaH erreK'rpoHJrapbr Pt alapar ouy crr.r6ayur HoHyHa
BepHp ne pegyxcuja orryHyp. Couyula nJIarHH rerhega cru6uyt"t Mer:urbrHbrH
rapa noKocr,r oMono Konup. fanajlau Seprnra onapar cru6uyu HCI-aa ham
onMyp, JraKlrH HNO-,qa har.rr onyp.

5. Ka.rrrpr rerpajoaomepuKypuar tKrHgI.] rEJroBH HrrrrrrpaKHrro

cru6uyr"r(Ill) une qruBo MeraJrbrHa KHMH peay<cnja onyHapar rapa r{oKyHry

uraKrruHAo qeKyp. Cru6uyru(Ill) hanvunuu Hg(CN), uohryryna ga 6ene
ro"cup Kecrapup. Cru6upr(V) 6y peaxcujauu BepMHp. Cru6uylr (IID
r.roHyHa oxuap raraj (II) laory ila ra"cr4p xecraprujuHrlaH o aHrrrru3 onyHaH
rra ohlyrga onM aMaJrbl,qhlp.

6. OxcnxuHoJrHH CeHTON Kanr{yM iralra KI nlurupaxrrJro ryBBorJrH
rypur uyhurga C.HTON . HSbI4 repxu6ru capbr qeKyHry Bepup. Ianaj ne
apceH [oHJraprr peaxcujaja MaHe oJIMypJIap, 6aurra rpyfi Karr,roHJrapbr

oJrMaMaJrbrAbrpJrbrp. Ouyn ylyn 6y pearcr,rjaurt jarnrr: aHzlJrrl3raH cucreMaruK
KeAr.rruHHAo apceH japur'arpynyHy Mr4c japur'.rrpynyngau ajupabrrAaH coHpa
rar6ur erMaK oJrap.

Typury ycyny urro apceu japuurpyny HoHrrapbrHbr ajupuuraa r'aeh,'ryrlga

cru6ayrvry ro"juH erMoK yqyH 6 n HCI une jaxalaHMbrrrJ (cyjy vurxaprr'rar
yuyn) cuuar uyuoclrHAa 2-3 AaMlIlr aHiulr{3 oJIyHaH rvrahryla 1-2 Aa[,r.,rrr
peaKeHr ruohly.iry (orcnxuuolnHun K HJro rapbrrrluru) anare egraprep. Orep
r'lahryna cru6uyu I{oHy Hllrrr,rpaK eAr,rpca, oHAa uehnyrurapuH KopyruNra
cepha,qlprruo caphr poHKJrH qeKyHry oMoJro Kanrap. fuegrrpqnrAa o herul
onyp, cojylyrqa jeuu4oH r{oKyp. 9ex1nry cy LIno A}ppanvr5lrya harur oryp.
A.*rnMa Mr.rHHMyrt{y 2 uxr Sb-Ayp.

Cru6rpr (V) uou.rapbrHbrH pearcujaaapu

l. CyjW re'crpu. Cna6nyvr (V) Aprrapbr uahrrynyuy cy HJra

rrypyrraurAlrpAbrrra cra6uyr'ryu (V) lysyHyH SbOrCl aF qeKyHrycy aMano
KOJTHp:

[sbcl6]' + 2H2o -+sbo'clJ +5cr +4H*

HCL aprurn rrJra rbr3,qbrpAbrrAa rreKyHry herur onyp.
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2- Jejuwt roJroBrrJrop re auuonjax r,,reracu6ur rlpuycyHyH ar qeKyHry
oMoJIO Kerr.rpup:

[sbcl6] - +5oFr + HSbO, J +OCr +2HrO

$77.f:ataj (II) na (IV) nonnapbrubrH pearcnjalaprr

Ia-rraj _l.rru cupa 6uploruMoJrop oMoJra KorHpHp: rarajrru oKcHgotrrMo
Aapardocu +2 otau HKLr oKcraA Ay3Jrapbr ra_ranaj,n'o*"rai",rMo AopaqacH+4 oJraH ranaj Aepr oKcr.rA Ay3rrapbr. faraj- 

^yrrupuirrur, 
,"hryrrup",

paHr(cH3Ar,rp.

Sn2* - lroulapbrHbrH peaxcnjanaprr

l.Jej*w' ronoBlrJrop Bo aruuonjax Sn2* uoHy r{,Jro aF Sn(oH),qoKYHTYCYHY oMAnO KOrHpHp:

Snz* +2OH-+ Sn(OH)rJ

9eryury ansorepaup, jo"HH horu rypruyaapAa Bo hera Ao rorraBHrrapAo
henn oryp(oxnajrrH). Axupuu.,rr,r hzuqa-""in*rup (SnOr; uorry) oMorro
KOJII,IP:

H2SnOr+2OH- -+ SnOr2- + 2HrO

l(9I1, vexyurycy.NHaOH-uu aprbrFbrHAa hem onuyp.2. sn'*-HH repAuju _ryroTcuja pearclrjanapu. drio*/srr. qyryHyH
craHAapr rroreHc,arrbr 0,15 v-a 6epa6opqHp. EyHa yiry, onapa. snr"lioivllox rysBarJII'I peaytcuja eAHrrIxAt p, jyrcor oKcHAJrorrMo rroreHcrzurbrHa
MiurHK onaH rroxry oKclra,rrorxAHpvqrnropu peayxcuja erMaK ra6uaujierrzHa
M'INI'KAI{P:

1) Yune (rI) x;ropn4un pe.qmcujacw. 2-3 AaMqbr Sncl, ueh-rryrryHa6up .rau.rn HgCl, onaBo 
",qrpr"p. 

-Ar 
ilgrC! ,r.yn"yry"f^-"rn"rp, 6y auraApl4ctrta qI.IBo MeriurbtHa peAlxcuj a onynqyryHaan raparlrip.

ZHgClr+SnClz -+ HgrCl2J +SnClo

HgrClrJ +SnClz + 2HgJ +SnCl+

Ey peax_cuj,a jyxapuaa Hg2* peaxczjalapu yqyH rejA eAurrMrarrrl.tup,
JTaKHH he.r Aa Sn2* -HyH rc".iuHu y"yn orlun a. itenrri.ler" ,-rr. rc:r*ipi'
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2)Bf-- yH pe4/Kcl{jacu. Ey peaxcuja hauqunuu Bi3* til"juru f{YH
ror6ur e\wturp:

2 Bi(oB3J+3Sno22- -+ 2niJ+:snorz- +3Hro

3. IIuxpNn rypuycyrylr C6[I2(NO2)3OH pelyxcnjacrr- flnxpun
ryprrycyHyH rrr4KpiNIHH TypuycyHa C6H2(NO2)2NHr)OH pe.uyra,ia<;rt Sn''

f{yH qox caunjjonugnp. Ouyn jepnna jerupruruocu .qaM-qIbI MeroAy BaclrocH
r,rJro ra3er KaFbr3br 3oJrarbr y3opuHo 6up Aauurt IltKpHH ryplxycyHyH cyny
uehryny Ba aHuru3 onyHaH uaturyl4au oJIaBo eAuprop. Meh;rymapnru
honuacunu cyp"otfloHgupMoK 1,.IyH, Karbleu seutp ro,sgrrptna. orap' Sn2*

onAyrAa [HKpzrMHH rypuycyHyH oMono KoJlMocH rIJIa oJlaroAap HrIreI{cI{B

HapbrHrirbr 6ojanua uejaaua y6rxbrp.- 
Pearclajanu cblHar 1,,ytuocllllAo roJIaBL uyhu',rge jepvlua je'rupuor

o;rap. 5 AaMqbI aHaJII,I3 olynu, ruatutyla I Aal'lqsI nHKI)HH Typrrlycy r*lehlyly
ne Sn(OH)2 qeKYHTYcY iuILIHaHa KHMI,I AaMr'IbI-AaM\IbI NH4OI{ r*aehlynyny

oilaBo eAupJrop. Bo rbl3Abrpblpnap. Otuola KoJIMLIIII uIlKpaMI'IH Typuycy
rbrpMbr3br paHrsrH rreKyHTy oMano Korupup. Peaxcujaja jaluu: qII{Ba Ba

KYMYr.u HoHnapbr MaHe onyp.
Orop ranaj Sna* utoxrlnro oJlapca, hap urejlon aBBoJI oHy a-il'IMHHHW

ra ja MaIHe3Hyt{ MeTaJUIapbI BacHTocH nlO Sn2* KHMIT lleA}rl(Cr'ija erluter

Jra3bIMAbIp. Peaxcujaurt HCI llurrup'aKbl t4rlo 1bl3.qblpMaflIa an,apblpnap.

4. Zn nrera1rr Sn2* so Sna* u6lnnapblHbl cap6acr MeTaJIa I(.HMH

peayrcraja eAlrp KLt, 6y au 6or cyHKYpBapH la6are uaIUIIIHAo troKYp'

Cru6uyr"uau Saprnu orlapar, ra-rraj HCt-aa he.m orlyp. Eylra xepo i''a
pearcujanrr jepuna jetraplur,uo r"rah.nyn qox rypru omr{aMarblAblp'

fanaj (IV) uoulapbrHbrH pear<cujalaprr
I. Jejrull roJlaBl{nop te auuonjax ar oprora-naj rypuycyH}rH Sn(OH)o

aa ja HoSnO., heruarunx r{oKyHrycyHy oMano Karlrpup:

[sbcl6]2- + 4oH + HrSnooJ +6Cl-

rreKyHry raJIoBI.{JIopAe haln oJlapar craHar.flap oMaJIa Karllpup
HoSnOoJ +2NaOH -+ NarSnO, +3H2O

2.Snrv-rru SnII-ja KHMH peaKclljacnr.,fiepclraxga re6yrr eAruIMI'Iu

a:r.ar,u3ltH KeIIHIITHHAo, SnS, cylQuannu ha-nl erAHK,[a KoMr,uIeKc HoHy

arvlono r(aJIHp. Jlaxun.rrIaj", ag"to, ra"jutl erAHKAe Sn2*-lt(.rslapblHblH
peuyr<cuja 

"rre" 
ra6rarujjarriHgan ucrxQuAu "nrrrp. 

Ona Kepo Ai) [SnCle]'?-
I.roHyHy Sn2*-na KuMH peAyl(caja etrax Jla3blMrbrp. EyHy Mg, Al, Fe Bi) 6aura
Mera-rurapbrH To"cHpH r4Jro oJrAo erHpnop:
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HAgJ +lSnClolr--+ Mgr* +Snr* +6CI.
FeJ +[SnClu]'- -) Fe2, +gn2* +661-

,{ourap Merirrrbr ranaj IV_u ra-naj ruera-ubrHa K,MH jox, jalurrg Sn2,KI'IMII pelyKcwja elup, JraKuH 
"u.n"rrr,i,ryAyKc,r 

; "G;,*;i;;;" ffi;iI" : .,j,ffffi 
}X#j T,"J,ffi?ffi [::tIeKyHTycyEyH oMono--Ke'uocaue'xeruiuo qbrxapa 6qrup. Eup ueuo raMr{brraru HCI I4rIo rypuyniuuA'rpAhrrAa o hian orupu. S;r;;;";; r(orr,p,p:

SnJ +2Hr _+ Sn2* +Hrf

$79. w rpyn uonnapbr rapbrrubrFbr' aHaJrrr3n

. Muc japurra rpy[y Karr'roHrlapbruuu uryhyu peaKeHrnop Hna peaKc,-Jalrapbr qoABor ,r_r"_-:!:"n iup"r"foyny eaelreuuapr.rHr4H aMorre xorupAajapeaxeHrJrapan ro " clrpa r",quei ^1 
g _a" 

"y.u; 
r"" ;;;;il;;p*

Yemen 19Mrzc j aprnrarpyry Karfl oHJrapbr H brH pe arcnj alapsl

0,3 H HCI-aa
BO Ja

(NHo)rS

HCI no ji
xrropHAnop

KOH tso Ja
NaOH

NH4OH
(aprurru)

SnCI, + HCI

arSnOr+
NaOH

KATI,IOH 1A
Cu:

rapa veryrrry, HgS,
HNO, -aa horu on-
uajarr HgS-r+r mpa

CuS rapa
qeKYrrTYcY

CdS caprr
rroKYHlY

BirS, rapa
qoKYHrycY

HCI apru-
rrrulla hell
orlaH ar. qe-

K' BiOCIHgO capri
qeKYHry

Cu(oH),
MABLI

Cd(OH), ar
qeKYH'rYcY

at'
TToKYHTYCY

NHrHgCl ai
IIEKYHTYCY

aBH poHKnu
ICu(NHr)o]2*
I,IOH,TIAPbIH6IH

oMOno
KAJIIVIOCH

Mr

brH poHKCA3
14OrurapbIHbrH

oMOno
KOIIMOC'T

Ay3nap
r{eK}TlrycY

Ar ocacH

Hgrclr,
TOApHquro fapa_
IIAH

Hg ar

HgO capu
r{eKYHrYcY

MABA
r{oKYHrycY

cd(oH), af'
qeKYHrycY rapa

N
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{eanen 20

Apc en j apur.lrppy lroHil apblHbll I peaKcuJ arl apbl

ISnCL]"'?Sn2*

I4OHJIAP
Isbct6l-3AsO'_E-AsO'',

Peaxeurnap

7654J2I
SnS,
capbl
qeKlrlrYcY

SnS
roHyp
IIOKYHTYCY

sb2ss
Hapb[rldbt
rblpMbl3bl

t{EK\TITYCY

sb2s3
HapblHqbt
rbrpMbl3bl
qoKYHrYcY

AsrS, (ra ja
AsrSr)
capbl

LIEKYHTYCY

AsrS,
capbt

qeKYrirYcY

Xnopug rypltryclrlyH
r,nrlTupaKbl wre HrS

Tuoty:
AMOJIA

KaTLIp\{aK
Jra henn
onyp

NarS henn
orrMyp

Tuotry:1tr
aMairo

KAJIMACH

rl're henn
orypnap

hel:.rt
orrypnap

ha.,ul
orrMypnap

CylQualapLIH rarbl
HCI-a o:raH
uyracu6eta

henn
orMyp.ilap

hern
o.r]MypJIap

CynSru:rapr+t
(NHo)rCO, onax

rrwacli6?Tll

5
(, Cyn{uanapuu Na2S sa

(liH)2S2 onau
nrynacu6oru

SbOCi ar

'leLYHTYC,Y

SbOrCl ar
q0Kl:,Tycy

?;aeu Ay3yll
ar'.{oK\rtll'YcY

a0acl4
H.o ily3)',H af

lsbc16l-
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HSBO, ar
IIOKYHTYCY

HSbO. ar
qoKYHrYcY

Sn(OH), at
qoKYHrYcY

herul
orrypnap

IIUIABIAHITH harrn

JeJr{qpr raJraBu,rep ae ja
NH4OH

7

HoSnOo
ar
qeKlrrTYcY

HCI arrrupaKbr Hrro
AaMr.{p (uera"uux) Sb rapa

r{eKlrrtYcY Sn*2 ruaur,r
peA)iKcHja
onyHypfanasu uyhrar4e

6 Bi rapa qe-
KYHTYCY

HgCl, HgCl, +Hg
ilF raparraH
qeKYHrYcY

NH4OH ra NHoCI-zu
I.rrtrrr4pzlKbr ure MgCl,

MgNHoAsOo
aF KpT4CTUUUU.TK

qeKYHrYcY
HNO3 r{rrrTr.rpaKbr r.rJro

(NHo),MoOo
(NHo),[AsMg,

O4ol.xH2O
capbr r{eK}TrTY

AgNO3 AgrAsO,
capbr

qeKlrrrYcY

I As"Aso;-
| -I*orua

roHyp pexxnra 
Ir{oKptr\,cY 
I

Ag
rapa
rreK\'ITTYCY
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V-I TPyII KATI4OHIIAPbI TAPbIIIIbIFbII{bIH AHA]II,I3 KETIAUII{HI4II CXEMI'I

s
-)

oirMiMacB[, orDlH pAHKH,

harru
uah.nyryn

F
,r

e' As
Pu-u, veryrrrynyn

eAlurMocr,r.
l. I4JrK uyrahrale ne

BA

TypuyrapAa herrr onuajax cyntPat aMoJro KarHpaH KarHoEIrapBIn jox.rranu.nuacu. JIa:uM Karlopca -

2rt
2.

I,IJIO
nBo

BA IIVI,IJIA rpynyHcyripauap (Pbso4HCl KarEoHIIapBrHbIH xJroprrIJIopHHI,IHJ to'cupl,t rpyrCojyrna
acacHBABA (6ncuyr rauajrnrcruiwytttI1IJIA xnopruI qoKYHTYIopu6zprru<aa ajpruuacucyrQamaprt)

cxeM uulturH385BOIIJIA
m, II ra I rpyu

12se

Sb ,,

KI{MII5

TIJIOeAl4rrMr.fltrco

,Ag(mcuan), Bi )

r,uro rroKrypyJrMaclr (axap SbIVBATAH3HM EALI'IMACH hrapoxen cynabru6. rpFyrrryPrtrynyryHyl{Meh.uynyr
Sn'

,
hau.msus HCI se

4. Cernpxtpyrat:

7. r{erynry CuS, CdS, PbS,
WOrC+NaOH re'cuprcraau

Bi2C3, HgC, A12Ca, SbrC, cyrqpualeprcraan u6apetqup.
r,{Hc j apbIUIp)qEIH 4pggrl-iepll}gg4/H4aH aiPllnMacbl

8. Cerrrputpyrat:
III, U sa I rpyn KarI4oH-

Jrapbr, HrS- .ruxaprurua-
chl Ba r"rehJlyryt 6yxaP
naEAEIpMarna raTbulrutr-
r'racH III-I lpyrl KarLIoH-

lrapbmblH ra4rfln{ $66
(,{ea.18 Be ja 19-la
Bepr{rrMHrtr cxeM Y3pa
iulapbulhlp.

15. Cerrrpatpyrar: A12SI3,

Sbs3-4 , SnSar, HgS'-r,
NIIoCI-t+r rypy AFynyn
te'cupu.

8. geryn'ry: PbS, CuS, CdS, BizS3. 9eryu-rpry rus-
AbrpMaura AypyJrartrrbIpBIJIMEIItr I[IO3 l{no HrruloHwrMocr.I.
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10. Meh-rryn: Pb2*, Cu2*, Cd2*, Bi'z- (HNO3) 16. rlerltl-
ry HgS+S
HJ+HCI
HgI ra'jrcra

IT.Cerrrpntpyrar:
Aso, Sbv Ba Sn*
rr,roAy3irapbr.
CH3COOH ro'cl.rpr.r
(ruogfi,'raprnr
Uaptla,'IalrllacH)

ll. HNOr-xyu
iUIbIHfUIA KHM}I

r{brxapbrrMacH se raehrynyr ar 6ylyr
HrSOo una 6yxapnarnAlrpbLrrMacrr. Cy

pila

l8.9erynry ALS3, Sb,

,S5. SnSr(3) rmr HCI
ltrro ro'cxrEl

Vexyrrry: PbSO4
CH3COONH+ AZ honr
eAllrrMacr4 sa Pb2* ra'inuu

Malu5ar: Cut-,@F GIrCO)
12. NIIOH -rur robzpa rcla Bi+
aJpb!!!1acbr. Cu2* raJru eArilrMocu.
rleryu'ry:
6ucrrayryu
acacr[

Metr,q,r: , ) (MloIL I4.t s
HCI rarnaparor wre Hd Bacmaq{ rfio Cu2*

13 re'jrnn e[rrJrMacr.r rlexyrrry:
CuS

Maluryn:
(IICI Bo ja
}.{t[Cl) A,py-
nalq{FlpMircbr Ba

C& ra'yrut

t9 rlscl4ily ALq +S,

G\FD2Cq raJarmI HNQ
Ta'arymr,r,ro harr Eurl\r{rl
A#-ru Asv-rre KrzMrr oKcr.q-
JrollwilqoH corpa rycefl.trI
tG{IJ3AsN4oLOolxt _IO

Cempreyrdrlsb0J',
snct6lz(HCl)
21. sbF-yr sbv_a nnm ra Snv_
n Sr{-ja Kr.rMr.r rrfiurea{y{ Bacr{r}
cu run gxcr4ia or5rrmlcbr
22 Yerynrl: 23. Meluryr
S#ne uanemayu Sntrro jrru
23. heu.ltmr SH na Srf
uahnyrua 6.20 ppe oKciurar
rlprqrcy Ba qilGrp ryprrjrcy
xor,rmercaapa ($80, 6.7.4.)
m,ergtreuo joxlaN,rar o[@.

t1I'a. )" tt Ir



IV aHarr,rrr,rK lpyn Karr,roHJrapHH rapbrrubrFbrugau u6aper ruehlyayn
a]F'?[lv3l4]F,vt anapopKoH hap urejnaH oBBaJr apceHHH oKCH.trrrOrUMo Aapo-
qrocHHH r',ryajjaH erMoK Jra3brMA6rp.

Jyxapsqa xecreprilgaj, KHMH ($69) r-ryhr,rnaH pH-rrrgaH acburbr oJrapar

apcerr MohrryJrAa r'ryxram,rQ roprur6ln Holrlrap (AsOo3-, HAsOo2-, I{rAsOf, ArOrr,
HAsOrh, F!AsOr-) re ja 4uccocuacuja onynr,rajan MorreKyJurap (HrAsOo, H3AsOr,
HAsOr) ruaKrrrzHlo MeBqyI orra 6rurep. ApceHu cyrQnl uroKmrnAe .rer(AypMK
yryn xuQajer reAap rlpur uyhr,rr japaruar na3brlvlgbrp rc.r, uehnyrua qor(AypMaK
yaryH rIa3bIM o]raH rirrburbrrAa Asv se Asm rarr.roruapbt aMarro Karrcr{H. Ey xycycwre
Asv yryn 6ejyr eher"rujjoro Marrr.rr(84p, r{yHKH o hr4apoxen cyr+HA rulo'jalnua
ryBBarnu rypru uyhrraa (>6 n HCI) qoK\?.

I. Asv re'fln eElrrltocrl. Anam,rr orrygaH rr.retrirynyu 6lp ueva Aar\fl,rbrcbrHbrH
y3opnHo 6apaGp heqMAo rarbr xroprA rypurycy arraBa eAr.rpJrap. Oxop nrn<
r"rehrryn Hejrparr se Aaha r]?ru olca aJraBa eArdrroH rarbr MahrryJryr{ r,ryhurnH 6N
HCI-a KorHpHp. Mabryruan hr4qpoxeu cyr$rrA 2-3 uenrre xevraprunrp. Orap
capbt rreKyHTy iurbrHbrpca, 6y *rehrryrua Asv oDrryFyrry xecrapup. larran
cyn$uanap pH-rnr 6ela xnrr.rK nrjr',rerurqe oMarro KalrMr,rpJrop.

Oxep r',rehnyrua Asv napca, oHAa IV rpynyn cynQ44nepunun hauucrrmrH
TzrM aroKMacu rryH eJrqy KorypMaK Jra3brr\4rbrp. Eyry y3yH LrIaAoT sCrU uehrryaxan
IlS rewrpr'roKJro Bo ja As' - r.lu AsE -e KHMrd Karirnmlil( orapar peryxczja
onyrlMacbl y.IyH 6I,Ip AzIMI,rbr jo4ru cnr,rprlq MohnyrryHy oJraBo erMoKJra oJrAa
eAupJrop.

2.Meh.trylrp r)?uryJryryrryH rorr3rrM e,urJnrocr ne W rpyr Karuou-
JrapbrrrbrH cylrfuane qoK,[ypyJrMrtr. IV ryyn KarHorurapbrHbrH
h4rpoxeH cyr+IaA I,IJIa rtM qoKMocH fIyH, na3brM olraH H* rarrrnuruHhr roxMr,r-
uas 0,3M 6apa6ep, gaha go{pycy pH^O,5 japan'{ar Jra3bnvr&rp.

Mohnyryu qeKyrryry (sbocl, Biocl) orrAryuy Ha3opo iurMaAaH arrbrnMbrrrr
noluryaa vox 6ejy< Ba HaMo"Jqa,r r-arburbrrAa orraH rypltry{y uejrpannauurrpbrp-rap.
HejrpannarugblpMar y.ryH Aon r raplrrr,[],rpMarra AaMqrbr-AaMrdu 257o-lvt M{4OH
LreluryrryugaH o Baxra rtrMu alaBa egllpnop xr,r, lrrelurynyr axbrpbrrrqrbr AaMqbrcbllrAa
rarroBH pearcuja arrbrHcbrH (pH 9-10). EyHgaH coHpa AaMqbr-rilMlrbr 2 s HCI
r'leturyny oJraBo erMoKrre pH=7run*lH, iIMMoHr.r)M hugporcuguu apmrrbrHbr KaHap
eAr.rpnap. Conpa, r,rehrryla Gpa6ap he.n'aIe 6 u uopr.u ryprrycy arraBo erMaKrro
rr:l3brM oraH Typtrrynyry (0,3 M) japaarrpnap.

crurar uyuocr,rHr,rH llebryr rare 6upnurqge rajnajaua KuMH rbrqAhrpburrdbrur
cyja ca.rrupnap ue 3 Aorrare lvryAAarr.rrl[o Meh[y[qaH HrS ra:u (copyuy uxae!)
KEITLIPHPNAP. COUPA CbIHAT IIJYXIOCHHI,IH I,TqAPI,ICHTTAOKII O3Y hE',IMI.THAO COJYT

Ar.rcrrdJuro orrynM,vrx cy rrJro AypyJrarr[brpbrrrap Ba jeHr.rqeu uahrryry cojyga Z
Aon4ro lvryAAorHHAo huuporeH cyrQnA mo aoj.qJpypJ-rap. geryrrryny cerrpu$yr-a
eAIapJIop, cerrn$yraraa ra3o ha:trpnarnrrnrr hr,rlpoxeu c}m$runn cy r4[o .rilM
qeKMoctrHr,r jorrajrpnap.
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Oxep veruo rau gejmce, r'aahnyly 20 aaDr,,IrI cy LIIIo ro/pyllarrlrblpblpJlap Bo

jeuUneH H2S una aoj:rypypnap. Tau qexueslr ama eTAHKAoH coHp4 TIoKYITTHY

ropxr,r6urpa NII4CI (verynrynyn nermasaclljacllHbtYn raplublcblHbl amlar ytyH)
orraH cy nno jyjyprap lanaj jannua SnS, IxaKm'IIIAo rIloAB *aMoJIa Konlpup, oHa

*rp" Ir hnuporeu cyrQlag Iila qeKAypMoKAoH oeror Sntr -ju SnN -ja xrar'lu

oKcrr$ouuopMoK na3blMlup. Eynyn ylyH uahnyla 3-4 Aavqrt 3Vo'ttu hugpoxeH

nepoKcr4A uelr"'ryrry onaso eAI,I6, H2O2 -uu aprbIFbIHbI napqalaMar yvyn 6up He.ao

AArura rbl3AblpblpJrap.
Oxep coHpaAaH Muc Bo apcen japuurpyrly HoHJIapbIHbIH ajprrm'aacu

(NlL)rS, xerrreruu,rju I,trlo anapblrlblpca, 6y euaru.rjjar JlzulbIl,t qeju,rqllp, qyIIKH

aMMor{LrW nonucyrSua esy oKcpullaryplpuqrlrJll{p.
3. F[r" japrumpynyryu atrrceH japrnmpynyqan ajpruuacrr. Jyjy:ruyl

cyrQnnrrap rroKylrrycy 10 Aar"r.,Iu NarS-uu ranraBu ualuryrry wrc 2-3 Aorl4rc
M\trAorrrlrAa reu$ mpqupMzlrJla Bo rapblrll/lFlpMaraa ulrnojupnop. Ey 3aMarl apc€H
japurr.lrpyrry uoHlrapblHbrH cylQu4topll yjryr ruoryarap oMono rorupuerne harut
orrypflap, r*,rrac japru"rrpFry Hotilaprmrm clnQHLIropH I,Ico qonYHrlao fturbryfiap.

Crrsar ruyrrrocuHuH ruapucnruloKu uahrryny 10 Aar'adu D/pyrlarl6lprr6, ueryrrryny
ceurpraSyra erun6 rualurlqqan ajupupnap, coHpa 6up aa HarperyNr cyr$ua nne
uurnojuprap. hap I,IKH HIITTIoHMoAoH coHpa a[r,IHMbrrlr cerrrpuQyrauapu
6upneur4rapupnop re 6.4 ocacoH ro[Hr eAupnop.

CuS, CdS ne BirS, ora 6uraqer qeKyurytry NlI4Cl -r:ra cy rrro jyjyprap aa
6.8-ue jauuguru KHMH roArI,Ir eAHpJIop.

Jyxaprua oJryrilryFy KHMI,I, MI,Ic Bo apceH japrurpyrJrapbrHbrH HolrHKr,r

c1u$ul, herra auuoHrryrl rrorrncyl$ua nacurecu NFL)zSz rrJro Ao anapMar orap.
Eena haraa naahlyla ruoA,ulap Bo apceH, cru6vryr ne ralajrm (hor*rvrannu a:
MrrulapAa CuSr,) oKcu[yirapbl Keqoqlor([Hp, r{HBo cyn$u:r HgS r{co M}rc
japnr"llpyrynyn cyn$r.rnnoprl Hno 6raplrar<4o qeKyrir171a raJrar{arAbrp.

Ey lryp ajpumnrauu arapMar y.IyH, cyrQugrepgeH u6apar jyjyrrvryru
qeKyrryHy 15-20.qaM,,rH OIH4)2S2 r'aaluryrry rilra a3qa rbr?r(hrpMarna (40-50t) 2-3
Aarr{ra M\aAorrrruo jaxruu rapbrrrubrpbrpnap. Jyrccar reMreparyp rueclohar
KepyJrMyp, r{yHKr,r, uehiryra MHCTTH Murgapbr Aaha qox Kerrap. Cerrrputpyra
erAr4KAoH coHpa, cerrpuSyrarsl ajupu6 hew.ru uoparflAo r{oKyHTyHy (NII!)2S2

mahrryry u,'ro raKpap uurnojlrp:rap. hep HKH HrIUroHMoAaH coHpa anbrHMbrrrr

cenrpuQyrarnapu 6upnauravpu6 6.4-e ocacaH r€An{r eALIpJIop.

4.Tuo4r:.naprm rapqa,'raHMacbr. 1) IJr€. -HrrH apceH japrrurpyrry
noFurapbmraH ajprunracu ne Hgl. ro' jIaHI,I.

AsSr3- (Asu) (hrypoxeu cyaQug.no r{eKrypMa npocecuHra Asm-e Kr.rMH pe-

4xcnja oryryp) SbS43-, SnSr2- ne FIgSI lrouJrapbr ora 6lllle',rex 6r.rprerugupllrurux
cenrpr.rQyrauapa rarraBr{ rr,rehrryrynyn aprblFbl nne 6npru4go N}LCI AFy araBa
eAI,IpJIap na aar,r$ rbl3Ahlpblp-rlap. Apceu japgr'arpyrry uorIIIapbIHbIH haur,Icruuau
Hg3* an qox ocacu xaccaje MzLrrHK orraHr,blp, oHa Kepo ae N$Cl-uu hrqpomasH

HOTI,TI{OCI4}UO AMOJIA KOJIAH, qII4BOHI,IH'THOIYf,I'IAPbIHbIH NAPqAIAHMACbI \ryYH
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Kr4eajarrr{p. vure rapa HgS veryxrycy *a.Yyq" ^jpttl]l:.:?.Yryr}'HY 
ceHrpH-

OrluLr*"*a ajrrp'pnap ia .rapxn6urure_ NttCl orlaH cy rlrlo JyJypilap'wr'' "*ij'- il;*ir"L".,.;K fryH HgS eo S -6tr u6apor onan qeK'HrYHY, 2-3 Ao-

rzra MyrJ{arHHla rbI3/rbIpMaEIa Bo rapblluAblpMama 2 Aail"IbI rarbl, (12 u) HCI ne

2 Aarvr,.rbr KI r',rehrrynynyu rapblurblrbl ll-a uru; ajuplop' Ey :al'raH HgS KoMITIIeKc

uorr [HgIo]2- aMoJIo *"*p,ulolu leu o1rn. holul p,lruajau qeKYIrryHY (S) cerrp'l-

Qyra erupnop * ,Tr;j;;poap' ce*t'p'$y*'au' oMarra KaTIMHIu H2s rbnAbrp-

Mirna qbxapblprlap' e;;;rfi;*' 2 u 
"NrLoH sa NaoH-I'IH rarbl i{ahryrrytry

alane eraPnap. lrtprrusbl-roHyp qsKYlrrYHYH aMoJro xam'rocll' Hgf* orrlyFyHy

"""*oHo reJunu yuyu 6arura ycyny A:r rar6ur erMaK onap. ger<ynryHy 6up

Heqa AaMqbl ,up up*",'rii" *"*'pi,iT ap' Hgs harur trrluyr;4an coHpa' cenrprar'pvra

erMoKrro rrbrxapbrprap, cenrpnsyanbl HCE uix ehrr'rjarna nyraAa uup up,Ttloj:1

aprbrrbrHbr rlblxaprMar'YqG ur*llT.*"lpblpnap (r'zu 6yxap-raHalla KI4MI4 Jox' aKc

haraa peaxcraja auana'"J*,i. i{gc! yua 
'6rurip1' 

9T,pu 
uohns,ry 5-8 lauurt cy

flno AypyJI2IIIArrpu6 6yuyu ajpsrea-uyr"rynu"'*tau SnCb uo jouaillpilap' A{'

peaKeHrLIH upt"**r"' ;;-il; 6a,urajan q'KYHTYHYH olv.torla xianr"ra,, I{g"

"*B 
I(ec-ropHp 

cm6ryr"r ne raraj rrroAyirapbH_brH . 
naifrraJrzn*r{acbr. HgS

ajpruUp*l,s 
"orpu -"r""*u ruah:ryny (Ii.l. axop Hg3t joxn4rca' oIIAtr rI{olI)B-

napbH lux trellrryrry), ArMqrbr-AaMqrbr rypu p"a"",rja pFI-5 aJIbIl{aHa xrauu tharraruro

rapbrurrbrpMarna; rarsi'cqcooH ,',e 
'yptuynqrgrins'n3'9' 

Ey:ar''rau rl4or)trap

napqaralrblp ," o-,upu--vj'"r" **on-etS'i Sb'S''"- l:l:^:TAI'aArIop 
tlarprW

cynQlrugaH oMaJIo t"*", *y*ypa ma 6uP:rlx'ua vexym{a Ker{Hpnop'

csmarrry","";;;;t*-fi 
'Y--;u6'p"*'qudeHe'i:----------------,11YrccvhaurmtunuAa

rbBAblpblpnap, coHpa cenrpuQyra e[upflap Bo rzIM'leKMoHu joxlat'nr YIYtr anaBo

onapar I AaMqtr 6H,COOH iiuu" eg,prop. fa-n,, ttoKMo arlJta eIH'jI.Ill,l(AaH iroHpa'

ceurprae,-aro, """1n1,!iul-u.iu*u, 
ty-uii,prup. t{eryrrryuy I'rHoCl -r rH c)i I'uro

jyjyprad sa 6.5-.qe reja earuraujn KHMI4 reAndr eAl{prlap'

5. As -rum Sb na Sn-uan ajprrnaacH' 

'y"A'i^ 

qeKYnrYnapuu 3-5 Aoruro

N{\'IrnarI,IHAo 5-6 ourt"',-**' ribt- u' 6opa6t'p ha"IM cy araBa erlilaKJlo

rr,I3lblpblpnaP' Ey :auaH ralaj na o.'ql ' "v'iQ'*up' 
trarul ouapar'' [SbCIn'l] no

[SnClu]] ,o-up"*ur-""*" ""*pruju 
ha.rAa 

- 
AirS, r'rca HCI -Aa hann ctrl da'qblI"blli-

AaH, KyKypA uno 6npuuxla qsKyrryAq rarrbrp. 9er!r**ry NOI -"Tlbr cy Hra jygy['IaH

*rh,^oe;r, c.*oplrqy**t uce 6'7-jo i:cnacoH lEAllIr oAnprap'

6.As,S,IIeKYIrrycYHYIIheruromracrrBoapceHuHra,jruru.Jyjyr'utrut
verynryia 5-7 laMqur cy Bo aprblrnavacbl me (NF!)CO1 [)BY^ auaBo eAHFrrIap Bo

l.(enrro rapblllr,4llpMama jynxyn rbl3Ablpblpnap 
^Ey 

sar'aau As2S3 ltiarn orlapar'

(N[).AsS3 no Q.tF!),Aso, orrale' *",,p,p, S l,rca -rexyrrryao r.ulblp. Ky"tptly

)"rt6;,Oyt; eru6 ienrp,Qvry.rsr ryu*uT*' KHM, roArsr e'[Hpaop'

1) O*,),A;i:,"NH"J;*'; na firi]Io)rCoi -b*r ,]p1]IFbIsras n6a,cor orait

""ntpr6y*rirn 
6^p hr""*,""n FaplrHa e'hi'jo"'a rypru peaKcIlja annrtau rrartu
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2sHCl 
^aeturyry 

alaBo eA,pnep. As$capbr ruer(yHTyr{yH eMaJro xarruecu Asor4/FyHy Kecroptry.
2) rar^n'ur cerrrpasyrarrr 1-2 4enrra r-2 aalr.drr I10z uoluryrry nrrorbqAbrphrprrap. Ey sauan Agsrlre AsOr,-_1\Oa, 

-_il;; 
o*r")*r".ror"p._ As ra'JuH erMoK yryn ualuryrry'*nor' y; 

";*;;6rpbrprrap 
Bo oHaoxp rerep urtuol pr:v Try .j"pnep, vomr6ae, ;"6;H aprbrrbr (10_15aauqrr) r4rro re"cup_ 9au6 5-10 iemre rbr3Abrpbrprap. capu Kp,c,iurr,rK

:eKylrrymyH (NF[)][AsMorzoc0] .x Hro er,arEy,yu eses,'a " 
n q H;"h;;3; T#;##""#,##H,I"fl31,ffi;

ffiL,fii;5it1Jffiffi.I"T}H"'"^ :" "^p"^p,Iil'-ocKorr4K peaxcaja
7. Sn re Sb rerjlur 

"*r^n**'O.s
[HXHffiI"rl."*ceHropr.rgvran,H#T#ffi H,trit*k]';".J:ffi

1) snry ra'jmrr ourja ruyuro"*u"- 6up Aauuu *,{oH lrchrryna 2 Aav*rct:IHaIrIr3 ory'aH uehnyrry errare eiapr"p. e""i;;**';## Kor,pco I Aauqu2 H HCI mo w_uyluru'pupu. *"nuprupaa hffie -irn*u xrarraa :oraerbr3Abrp'rpnap. cojyxyraau 
."onpi ,^p**o., arrrurua Kpr,rqaflrapbr uyruafuraoeAr'rprop' ceuzjjaru orrajegp +op"'* Kpr.rcrarurapbrH (Irrfl*)rSncru oMorroKarrMacu rarajr,r o4ryFyrry ,*reprp. her,n*r 

_peaxcraja,u v ipyfl norrJraphrHhrHqeKyHrynop, ajpr,q'rqaH courpa i a**, Hci- 
"r""il.,vrurl*,r",,r"_ _*uehn5rrryn 6rp aaMorHcumr HrO, ;; rusquprr6 S#*- _j, Snry -ja rurwroKcr{tr{?trrAr,rpMoKrra AO erMoK Orrap.

. 2) Sb reJaua. 
.Erp a*ori ,"lrry? rarraj eonryryn rapqachr yrapr.rrl{o

i"ffiffiH'illfftrltro,o?ff8 fiffio" oMorro *.*,,p"e, iv r",,rr a;;
*nrr.rpc3-*,reru5ruul ;b6ry"-;ililr1fl"ffir#il"r,pnop. oxap 

- 
aer<i

3) Snry_vu *{- ;d_ **"r:L, ," S;r"+ joxrarua pearcajaraprr.
,J:,n* $PfJft#uc-ramrap",, arall 

SarrMocu 
peaxcajacu xaeajer reaep

9,,_,,.-"s,'-fi 
'#..j:i."f:'8ff:"dTt3.Tffi 

,Xffi :";;fl#tro;fJOXnaMa'qaH raJrMbrrrr 
"5p'u 

n ehqrrra, 6irp ,upru yarHe^r,ryrv{ MeTarrbr anare era6.rau harn orraHa KHMH 
-xearaja[ro; ;, *yT f*a^\i1,-r"ry iircr.f ,o,yru,harrra rarraj rueraruta-Kymyt, rlpury arorAJr-Aa-[SUC[1, ,L6r;"" rapa rreKyHTy

orrAyrAaH coHp4 aMarr€ KaroH ranaj r'rerarru tt r- o4,y.y ffiirrn* .,yxrac,HaI-2 qaM"rbr raru HC] 
_ur*" "*^u:Ir!*0"*r.lo sb--y,r'.;;rHu cenrpueyrae*'iprap'- ceurpuisyrarra uco 

.Sn2" ugc'i, ra""rny** iHg;air-,*" ar qeKyH_rycy, Snu apmrruT_ynarmn), ;d;y^, +*+.p""friri?* ne ja nr.rxpunrypuY? 
ryaxcujalapH sacurecr.r raro r,ryejjou eAupnop.4' Sn m Sb y'ryn,lrrraua ffi""y"op"urq 6y Ho,IrapbrH KoMrrrreKcoMorro KalMocHrIAou ucrusa4a 

"g"p"i anapMar olap.
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6.5 y:pa arrblHMbrrrr ruotluylyn 6up neva AaMqrrrcbrHhl ejtu he.unqa )lrrcruJuta
oq/uMylrr cy I4rIa pgrpynarrr,rElpu6 uehrryn gojaua xrruu Kalrl'ryrvl oKCtuIarHIt

Kpacra[[aphrHbr aJraBa erupJlap. Mehryryran I{rS KeqHprHKAa' crll6LDrt"t

cynQ4quu Hapbtffibr poHrsrr4 qeKyHrycy anbtHblp. 6.5 yspia aJIsIHMrIIU Ivrotu-Srry cy

Lrlro AypyJrarrr/tr-rpu6, uaxup r)puycyrryH KpucrarrrrapBl I4JIo Aojilypypnap. iBy eartaau

cru64nayn laBaMrrbr KoM[neKcH aMaJIo KoJILip. Mehnyl,,ran hwtporeu cyl$rur
Kerrup,[Hr(Ao ranaj-cynQraar,rH rapa qeKyrrycy iIIIbIHbtp.

8. Muc japrnu'pyny KaTHoIUrapbIHbIH cylQualeprnnru hanrr o'iluiacbl.

CuS, BirSr, CdS-a5H ru6upar orulH veKyHryny 5 gar"trru cy na l0 AaMqlbI 6H HNO,
uebryny rue nlruajuplap. Pearcnjauu cyp"ornoHAllpMoK ylyn 6up r.:Aap KNO.
sa ia NaNO2 onage eAIa6, cbIHiIr Ix$xacHHH cy hauaurrqa lll3Ablphlpnap. h'xu1

orruajan KyKpA r{eKytrrycyHy cerrpta6y.u egrl6 sa ja urylt:, 'ly6yr arra jru+6

rynnajupaap. Mehrynyn 6up huccocllltJlo Bi3* roAruIr eAllp"rap. El,uyu fIY't{ cLIHar

tuYlrtocuro 2-3 Aaraqnr rnlohrryna 8-10 uarrqrr cy enano eAup"rlop. ,Ar 6ynaulrrullH
oMona KoJrMacr,r Bi3* <r:ruyryny Kecrapnp.

9" Bi3* ajprrnmcri ne C#* To'FHr.r. CenrpuQ:yzra ( 6.8 \3po zrnl,rlubllx)
25Vo -nu NH4OH ruahrrylyruan roJroBH peaxcnja irJr.brHaHa KHTMH oJIaBa eA.qpnaP:

Bi3" -r.roHy 
"*", ry. ua ja 

-haapo^cl.E(ar- 
paHKJTra) uraxr.u4ro rtoKYp, rr'aKI'lH Cu]

ne Cd2* arvtraoujax KoMIrrIeKcJIapu uazuII4HAa [Cd(Nt!)a]'?. ue [C--uffir)o]2* (n'rarn

paur,4a) r"rehrryrua ftulblpJlap. t{eryrrrytry HKra Aor?ra IbI3/.iSIPrIbIrAiI}l coHpa ('iuuuu
xoaryljaczja erMoK fIyH) cerrynsym e.qupnap, jyjyplap nlr 6'10 ocaceru r3Arl4r

eAHpJIap. CernpuQyrarblH MztBLI poHKAo o.ruacbl MI{c}IH oJIAyDtry I',:ecr"opup.

Oxep p-aux arrblHMblpca cenrpzQyrarrur 6up A:lM\IbIcbI CI-I3CIOOH HrIo

rypuynarrrAhlpbrlrbrp Bo oua 6up AaMr.rbr t&(Fe(CNL] r'lehy.rqy rrto 'ro"cup ep up-

nup. iurprulibl-rorryp Cur[Fe(CN)6] qeKynrycYH\ryI aMona Ko-iIM€rcH Cuz* orTryq/n]
recAHr eAHp.

10. Bi3* y.ryH jrx;raua peancu.iaraprr. Jyjl,nuyru B(OID? qolqrrYcfHY

6up Heuo AaMr{bI Harp6ylu ctaHl4r NarSnO2 r*lotr,ry.rly }LJIa rapbIIIrALIpapaI' jf:iy.trlP.;

Elacrvryr MeraJrbIHbIH zuIrIHMacbI HaTur4ocHHAa qgKYtrTHYH raPilJIMa(:bI Bi'
oJrAyFyrry racAr{r eArrp.

11. Cd2* re'jtmn. 1) Oxap vohrryrua rvruc joxaypca, auuoqiarnu r''loh,rryny

2v wxa (pH>0,5) :enQ r5rprnyrarrrrstprt6 I{rS -aoH revupuplap. (i -n NaOEI

laohnynyrUfa horur oruaajan capu qeKyHTycyHlH oMaita KaIIMacH C)d2' orrqgryuy

Kecropr.rp.

Mrc japrnrrpynylryH HrrrcepHH-roJIaBH aHaulrr3 Merolry

1. Crl2*-nyn Cu2*- sa Bi! -lan ajprumactl: 6.8 y:pa a[tIHMbIIU M l{c
japnrr'arpyny Karuoulrapbruun cyrQu4rrapuHprH Hrrrpar rypuryJry ualuryrrqvua cy I4n'a

AypyJrarr[vrhrur 5-6 AaMqbr (l:1') rnucepr{H oJraBa eAHpnop. Cpapa AaMqbI-AaMrdbI
raIIaBH pexcuja a;rbrHaHa Kr{Mn '3)Vo-ttt NaOH uah,ryny 'I€Kyp:.rrop. Be'

rapbnuAbrpbrpJrap.
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Ey sauau cu2* se Bi3*- ErHcepHH r4rro KoMrureKc 6aplaunae oMaro
KolrprlrKrraprHAaH rraetr.rryuaa r:urbrprrap. cd2' uco ct(orD, ruaKJrr{HAo qeKyp.
Meturyrry 6up rannre rb*AbrpbrpJrap. coupa qoKy*ryHy cerrrpusyra eau6 6arura
Merzrrrlr-apbrH (xycycr,ure 6racvryryu) a: uuraip hsaporiryrnuprr* *r*upr* yryn 2
aoQo 2-n roJroBr,r r'aehrryly Hra Err4c€p[H rapbrrxbrbtua (20 AaMlrhr z-3 gavw,t
mucepuu) jyjyp'nap.. Cony.,rAa uexyrrryny 

-6up 
ou+u iy -ru jylapar 6,2.

cerrrpn$yramr r.rce 6.3_e ocurcoH roArr,rr 
"arpr"p.

- ?:Cd'* re'jrnln Jyjynryru vexymyny-4-ja*r 2 NHCI laeluryrryrua hanrrelu6 2.O AaM\{br cy Erro Aypyraxterpapar, o}rAarr IlS xeuuplrprrep. Caprr CdSrIeKyrrycy Cdz* orryngyryny Kecropup.
Orasa. Oxep Mac Ba 6ucuyryr rorua rrsKMacr{ HorulracurrAo CdSqeKyHTycyHy NaOH r'.returyny L,,e ilrurrga rreKyHry raMrs capbr paHKrrr4 jox, ryrryn

poHx(a MarurKAr'rpco, oHra orry cerrrpzQyra eTAHKAoH coHpa rbr3Abrpuar,ri HCi nrro

iyX?I y,:*o"tp. funIq,.ryru uoluryny 4ipynarrrprpAbrrAaH coHpa H2S re,,ctrpr.r
r'rJra ud'' re' jHH eAHprrop. ctS y"r*, cavajjanu onaH lrnaou capbr poHxutr{ treKyH_
TY aJrbrHbrp.

3. cu2* ne BiF- ra'fru e4urMacrl" Molurynyn HyMyHocHHAo (6.I-e 6ax)
Cu2* se Bi*- yqyt joxrrar,ranap anapb[rbrp:

,^_ _l_-ft]_uony. Mehryryn-r*, poHKr.r Cu2*-orryr.vny Kec-ropnp. paHx rraSa_
Jar rcAop Aarrlr om'raAB-rry cerrrpaQyramrH 6rap qiMorbicsrHbr brrrcoorr -r"rlpuryrlaurAbrpapar oHa I![Fe(cN)6]-ro ra"c,p eAupnap. lupunsu-roq/p pomcr,rroKyHTyHyH oMarro KarrMocr,r Cu2n olgyqmy Kocropr{p

2- Bil. worry. z AaMqbr sncr, r'rit,ryrynu b-io AaMrdbr 2-s NaoH uohryny
oJraBo eMpJrop Bo rapbrrrrI[.rpbrpnap. fuiuuru"Iru HarpHyM crzl]rHrrr 

""t ryr!"i
AaMrrbr-AaM{[br ar{arrH3 orryr{aH T|g", rrrohnyny onane egHprap. Eucrvryr MeriursrHbrH
rapa rreKyHTycynyH arrbrHMacu Bi* oflryFyFry KecrapHp.

s79. Beruunur rpyfl Karr{orrlrapbr rpy'r peax(errrxoprrHrrH rer,4xr

V rpyn Karr{oHrapbrHa Ag*, [Igr]* se pb2* Ba Aopqurqo peaxcnjanapuua
6axrurr'aajau 6e':u 6arrrra cylla Bo [ypynarrrAbrpbuubrrrr rypurynapAa reue harnoraH xrroprz[Jrop oMa]ro KornpoH Karuorrlrap aax-rar,rir. 

-)Grbprrarr"pin 
6yxycycujjanr Karr4ogrraprrn hauuCrnrbrH ylrwH rapbxxbrFbrr{Aas v rpyn *orr_

JrapbrHbr ajupuar yryn ucnrea4a eAr,tJrr4p.

. ANl,HgCb ne PbClMopr4lrapunuH cyja, HCI_nyu aprbrFbrHa, aMMoHr{W
hugporcraae na 6aurra peaKeHrJropa orran rrryrracraGrsuun^ coHpa,qaH v rpyn
Karr'roHlrapbrHrrH ajpr,^aacuua LryhyM ehaur.rjjernopu BapAbrp. Eyni xepe rc'0rcrpyfl Karr,roHrrapbrHbrH xroprqrrapuHuH xaccaraprr y3apnr{Ao uy$accor ai.y*ar.

_&ey*rrryrpbrrrMburr xrroplrA Typuycy (*ora a" -op'rarropuu r"rahryrry)
Ag*, [Hgr]'*, Pb" lroHrrapbr AgCl, iigrCl, ra pbCl, ,"*y**ryrup, rxaKrrr,ruo
r{eKYpnop:
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Ag*+Cf +AgClJ

[Hgr]'. +zcl- + Hg, C! J

1)AgClI{oKYHIYCYHYcblHarurYIxocH}IAoqaflxala'u,blrAaaFKacMHKBapI,I
uroKnHHAo rotrlratubrp.'Hrrurgu o 6eHenruaju orD/p -ry-la 

hatra rapamlp

(napuanauua). lypyrarEbrpbuubllu rypurynapAa HNO3I HrSO. K\ rYrrl xrrop4'

6rrp An KHMLT, ryBBarJu.r TypruyllaH oMoJIa_KaIIIujurUou harul oll"gp. NTLOH - ,qa

u"i" i"r. *up- Ag- - HoHrapblllbln [Ag(N;11)r]' xouruexc Lto*y IuaKrIH]IAa

6upnaruaupuP:

ANII + 2NltoH -+ [Ag(NHr)rf + cr +2H2o

Oxep aruu*rrur auuoujarar KoMr[IeKcI'IHa hap hancu 6up rypury' ua-

COJroH, fnqO, Ule rp'Cltp STMHIU Oncar, O 3iMaH CI'ICIEU3 AiyC{JI gAI'LIMI4UI

hugporesro*up"rNHruo.nexlmywleAaharuehxeuKoMrureKc[roK]r[rHAa
6llpreruap Bo rapa3IIbIFbIHbI cilFa hopexer srAI'IPop' I

[Ag(NHg)z]- < -J Ag* +2NH3

Kpryur aruuonjararuH KOMIIIIeKCITHLIH [apqaflallMacbl HoTI'IqocI4HAO r"reh-

iryrla Ag- se Cl - noErrapbr egC_l_-y ham ornna haclulusr'l KerMHlu oJIryryIIAaII

heuus AIB qeKMyIII **^-Aurp. HerepgeH reuuppjur'lus pearcnjaublH Yttqa'II'I

rennuju:

[Ag(NH,)r]. + cl +2H.+ AgCIJ +2Ntr4

NItOH-uu re'crapuHgau aHiuIlI3I'tH KeAI4ruHHro AgCl-u HgCl'- Aan ajuq-

Mar y.ryH ucrraeaaa .ai*p, irJrbrHMbrrrr teg$ftlr):]- ryrahrryrryua HNOr-nyn re'-

l*r'"* -Agi ra'juu erMoK yryH rlox K^HK harur ornra hacnnnua MiurHK

iin[^r*,r.to;i, eg.- rloHytryH'f rura 6npaeuwecuH'qoH oMarro xanen AgI

qoKyrrrycygyH ,r"rnru"ur*nAun 1a llcmQaAo erMaK ^olap' fieuarnl' 6y ueryrrynyr

oMonoKoJIMoc[vqyrrtAg(l.IHg)z]*(Krh=5,8.10{)KoMIIJIeKCHHI{Hrureturyrrylaa

"r* eg. -roffi * -.u***, 6ele ru'rQaja-Ilup. AgCl-un ar*ruonjarcnrt

;d,,)rdyr, 6rp re"r AzrMrdbrcbrHbrH \aap,Ho 2-3 ltrM,,rbl KI rlahryrry anare

eAuprop. Capn AgI qeKYnrYcY aiIbIHbIp:

[Ag(fIH,)rf +f + LWO-+AgI J + ZtrEtOH

KI -nu aprhlrblll.[a KoMIUIeKc oMona xergujuEqaH qglqHry 6up raaep harrr

orryp:
AgJJ+I+[AgIr]-
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Eene xouunercu Ag* nouy Cl- _JrHraHA oJrAyrAa Aa Bepup (ouyH
rarburhrFbr 6ejyx on4yrga). Eyua Kopo Aa rarbr xJropuA rypuycy uehlynyn4a
Bo xnopr.rAJrepao AgCl Ko3o rrapraH AopoqaAo herur-onyp: ^

AgCIJ + Cl--+ [AgClr]-

. flejuleHrroproH 6ela vuxup ru, V.rp)r] Karr.roHJrapbrHbr coKIypopKeH

H::ffif#ycyHyH 
rarblrrbrFblHBl rrox Aa jyrcantrraex orras, rryHKr, ag.'ru,

2) Hg2cl, aF poHKJrI{ rleKyr{ryAyp, o HC[-Hyu aprbrFbrHna henn oaaparKoMrrJreKc oMono KorHpHp; HgrClr, AgCl_aau $oprnu onapar, NHrOH ;;;_cHpHHAaH honn omrayp. Ey :auaH eurJrou *rru g; oonnn;o" 6upreruuecz
oMoJre KoJIHp:

Hgrcl, J+2NH4oH _+ [NHrHgr]ClJ +5 g.o+2Hro+Cl_

reja HgrClrJ + 2NH] _+ [NHrHgr]ClJ + NH*o +g1_

Teprcr.r6 e"ru6apulo [NH2Hgr]Cl 6upreuruecr.r NHoCI_e yjFyHAyp,6ele ra, r{Krr aroM hngpoxen ,., uro, Hg, zno 
"r"=-JryrrryruAyp. O[aBaMrIbI oJIMa{bIFbI H4aH, cyp " orJro [apqaJraHblp :

[NH,Hgz]Cl J-+ NHrHgCl+ +HgJ

Terunrx,uoH
pearcujacu KeAup

KepyHryJy KLrMr{, 6ypatra \a Agcrporopcujmawua

[Hgr]'. -+ Hg,* +HgJ

hap ura auuqo6upnarxMaJrap [NHrHgr]cl oo NH2Hgcl ar panxlH4up.qeryurynyu rapaJrMacbr qrHBo MeriurbrHbrH ArlroJro xoaueiuunu ce6e6ragr,rp.[HgJ't rroHy'yH 6y ruyhyu p"ux"rriu".i*un, uo"r"u Hg re,jaH erMoK rryHacru$a,{o eAr4pJrap.

3) PbCl, rroKyHrycy aF poHKrrr.rAr.rp, HCI aprurrru4a Bo rtsrroB,MerzurbrH xrropu,q,Hro haru onyp. o heM.r,unH Hcrr,r cyra jaxuu t"- orD;.EyugaH PbCl -y AgCl ne HgrClr-geu ajupvarqa Hcrueaae orryHyp.
PbCl2-uH hen-n oluacH hoM.ruur,rH

(- t0 r/ir 
-z'ot 

c-a"l. nynyr rurr*rno""?#1'llirXi Tf,ffi 'H"rHr;
ajprurrr*rp; r'rehnynla rirJrMbrrl hucco ,"rrnu.qr IV .py, *urr6*upu, ula 6up
iepae PbS uroKr{JrAo rrsKyp.

416



$80. lg-- HonJrapbllrbur peaxcuja;rapu

Cyry raahlyrurap4a AB*- r.roluEphr poHX.cH3AHp.

1. Jefrlrx roJroBlrJrap NaOH so KOH Ag* ule roHyp peuxnu AgrO
qeKyHrycyHy Beprdp, 6y Ea oMoJIa KoJrMrIIu rejpra-.[aBaMrH Kwyrr
hragpoxcuguH [apsarr aH MMachI H orttrdocHH.qo oMona Konnp :

zAe* +zo:H-+ 2AgoHJ

2AgOHJ+ AgrOJ +zlF.zo

9erynryuyn NtIoOH-ne henn oJIMacbI KyN{yIxyH auuonjax KoM-
IIJIEKCI,IHHH OMOJIO KOJIMOCI,I HJIA AO HATHqAIOHI,IP.

RgroI+4NH4oH -+ 2[Ag(NH3)2]* +2oH- +3H2o

AgrO- Hun NH.OH-Ao herm onMacbrHbr aMMoHr.ryM Ay3Jrapbr Htrrrr.rpaKbr
IrJro anapMar na3brMAblp, 6arura harAa, KHTIHK tllrpejuur Horr4riracr,rHAo napr-
lajau, KyMy[] ur3l,I.q AgrN ar"rera KoJIo 6nnep. Kyuyn Ayurapbl uehrrynyHa
NH4OH lura ro"cup KerAI,IKro heuqusuu AgrO ueryHTycy ?lnbrHa 6unep, 6y
Aa aHH onapar peaxeHrrrH aprbrFblHAa henn onyp.

2.Kanryrrr xlloMar K2CrOn Ag* uony r,{fla Kapnuqru-rbrpMbr3br poHKrrr,r

AgrCrOo rroKyHTycyHy oMoJIa Korr.rpup:

2Ag* +CrO2-o + AgrCrOoJ

9oryHry HNO3 na NI{.OH acaH, rraKr4H CH3COOH-Aa qox qoruu hol.u
oryp. Peaxcujann pH=7-qp anapMar Jra3brMAbrp. feranpl uyhnrge Kwyur
oKcrrAH (AgrO) qeKyHrycy rraKJruHro qeKyp. Auuroonjax.nbr Ba ryBBorJrH
rypur uyhur Ao qeKyHTy henn onuyp.

3. NarHPOo Harpxl,n huapoQoc$ar Ag* nrro capbr paHKJrH, AgrPOo
r{oKyHrycyHy eMaJra Karupup ru, 6y aa HNO3 na NH'OH- ga harur onyp.

4.Bporunarrop Ba joguArepuH uehnynnaprr Br sa I- Horurapn Ag'
une :au$ capu AgBr Bo capbr paHKrrH AgI ueryHrynopHHu BepnpJrirp:

Ag* +Ba-+ AgBrJ (hh:5,3 .10-'t)

Ag* +r -+ AgI J thh:8,3.10''';
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Kyuyru xrropu.qAoH eapmra o.rapar (hh=1,79.10-ro), xyr.ryru joqr4 NH,oH na hamr orvyp, Kyyy,, 6por',uaq Hco a3 honn onyp. onnap'u-NH4oH-o
uynacu6eru hamr orrua haculrapunlrH Myxronr,s onllic' HJrO OnaraAapAbrp.

5. Ag-rr Kyrvryrrr MeraJrbrHa KHMI' peroiKclllacu. Ag* raouy suc6oroujyrcex c-raHAapr rroreHcHJraHa (E =0,90v) ,arrr*grp u5 oynu *"p" ourrayxrelu+ pegyrcprja ellHlrHnap BacuTacH H.rro Kwytu MeTiurr,rHa KAMHpeayrcuja oiryHa 6unep.
1) (Doprrrangehua FrcoH rzrro peAlr(cuja. Xpor.r rapbrrrrbrfbr ure jar4aH

TOMH3T*TOHMHIU BO COHpa jyjynrrlylu cbrHar ruyurocurre 6rap Heuo AaMr,rbr KwyIU
ayry r"rehflyny rexy6 10 Aau.eri cy r{no Aypyrrarrr/Ibrpbrprap. fapslrurira'gjl 0
AAMI{'I 2 H NH,OH rA 6UP HEI{O AAMqbI AYPYJIAUA'IP'IJIMbIIII QOPrUArr.{ChUg(rpopuarrrzn) rr,rah,ryry orraBa eA,prrap. iuinu. ,,y-""rrr, ^ riinap cyla
cuurAbrrAa, oHyH Ar4BapbrHAa napbrngajan KyMyrrr MerzurbrHbrH ajHa;u'"r"r"
KOJTHp:

2Ag. +3NH.OH + IICOH _+ ZAgl + HCOO- r3NH*a +2H2O

2) Mnz* rroHrapbr Hno peAyKcnja. Ey pearcujau, 6us Mn2* _HoHy fryHAaMrirbr pearcnjacu xrauu rol6ur erMrrrrrlHK GAZ, A.l AaD:

2AgClJ + Mn2, +4oll- _+ 2Ag!.r2Ct- + Mno(oH)rJ +Hro

Peaxcuja hoM.il{Hr.rH AaMqrr,r MeroAy ule-Ag* re"juHu yryn ucruea;1e
e,Hrro 6ulep. Ee.ue ha-nAa a*atru3 o-rryuirr,uoh-ulna, 6lrp oui,ru, Mn(Nor),uohnyry oJraBo erMoKJro a.raprrprrap. Ag* orrnracrirurn ,raun"", roJraB,
Ta"cr,pr'rHgoH aHr, onapar JraKoHlrH mpaJrMacblqup. Jlypynaruua cophapgu
I:25000-qup.

$81, pb2. -lroHjrapbrHbrH peaKcuja;raprr

Pb2*-raoHy cyry uoh-rryr,,rap.qa poHKC u3 Ltp.

. ! Ienenulep NaOH, KOH ne MIrOH pb2. Hrro aF rypFyrrryHhuqpoxcn,q qeKyHrycyHy oMoJro Karraprp:

Pb2' +2OII- -+ Pb(ogrJ

t{exyury ausorep xa.ccejo MnnrrKlu4p, je"nu rypuryJrapAa Bo roJra-
Brr,nopAo hen.n onyp. AxrrpunrrH hall(a nrryrrr6r,lrrap 

-NarfUO, 
ne KrpbO,

oMona KoJrlrp.

Pb(oH)ri + 2H' -+ pb2" +2Hro

H2pbO2J +2OH-+ pbO2 
"+ 2HrC)
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Avn"ronjaxpa Pb(OH), qeKyHrycy han;r om'lyp.
2. Cyr$ar rypuycy na hanr orau cy.nsarrrap (SO', -uouy) Pb2*

r.{oHyHy ar PbSOo qeKyHrycy uroKJrpruAa qoKJtypyp:

Pb2n *SO2.a + PbSO4J

tlexyHry jejzuu raJIaBrrIopI,rH trrohlyrnapst una rbr:rAblpbrJlAblrrla,
myu6ur oMaJro xergnjraugau hem onyp:

Pbso4J +4oH- -+ Pbo2-, +So2-. +2H2o

PbSO4 hou,rptuun rurrr (31Vo-tu) CHTCOONH4 ro ja (Mtro)2C1H4O6
Hno rbr3AbrpArrr4a holr olyp:

2PbSO4 J +ZCUTCOO- --+ [pb(CH3COO)2 . PbSO4] *SO2-+

pbso4 J +c--oHoou' -+ Pbc4 Flooo2-+ Soot- +'2H-

FICI ne HNO3 ryprrlyrryapbr PbSOo -rrH horr orrMacsrHbr aprslpup. Ey

rypryruyH cynsar rapasuHgou uohnyaa Bepairan SO2, -raoHrapsrur,Iu H*-
uoHJrapbr u,ra 6uprauropex HSO'o-auaoHyHy aNrona KarHpMocl4uutr co6o6a-
AHP:

Pbso4 J <- Pb2' +soa2-

HNO. -) NO-r +H*

1
Itso 4

Pb2- -uonynyu PbSOo rrroKJrrrHAo ajprr.ruacrr jzuurr-r: Kocropurli)H ryp-
ruyrapbl ajupqrrrAau coHpa MyMKyHlIyp. PbSO.-uH ho;rr unua hacnnunun
rajrnlerlr (hh=l,6.10-s), 6aprzyu cylQaruH BaSO, halrr olua hacrutlrHuH
rajlaaruugoH (hh=l,1.10-ro) nnur.rK onAyryHAau, BaSOo-r.ru ham oJIMacbIH?
TypruyJrap Ke3o qapnaH AopordoAa ro"cr4puHu KocropMilp.

3. Kamlpr xpoMar KrCrOn Bo KarrrrJm Eaxpouat KrCrrO, c;*qu
poHIUIH :an$ herlrr orraH rypFyruyH xpoMar qeKyHl'ycyl{y (hh= 1,8. t0-'-)
oMana KoTnpilp:

Pb2- +61912- + PbCrO4l,

2Pb2* + CrrO2-1+ fIrO -+ 2IbCrOo J rU'

419



rlexyury jejxva roJroBr.r,nopAo acaHlrbrura henn onyp:

pbcro4 + 4OFf -+ pbOr2-+ Croor- + ZH2O

. PlCrO4 qoKyHTycy AypynarrrMbrru Hr.rrpar rypmycyHAa a: herur onyp.
Ar'rrr'roHjaxga, 

^ 
aMMoHrayM acerar Bo raprparJrapAa npaKruKr,r oJrapar hirrir

onu5rp. 
- 
Ey Pb2*- uyn ou r,ayhyur pearcrEi a-rripirrau, 6rpr,qrp.

4. Ka.rnryr'r .ioaua I(I Pb2* r.rJro capbr pbl, uerynrycyHy Bepup:

pb2*+2I-+pblrt

^__ _ ^qg5yHryHyH 
alrr6, cmrar ruyruocune 6up Heqo AirMqrbr cy ne 2 u

cH3cooH rraohnyny aJraBo e4u6, ruagbrpbrprrap By :auau ueryury herur
onyp, JraKlrH cbrHaf ruyruocr,rHr{ cojyr cyja carrAbrrAa pbl, jenulan na-
gbu,quiaH.rbr3burbr Kpr,rctrnnap rxoKHJrr,rHAo qeKyp. pb2* yryn Le.,lujjenu olaH
oy peaKcHJa eJHH 3aMaHAa aHaJrHrHK pearcrajalao-uH aH MapaurbrcbrAbrp.

5. Harpryru huapoeocear NarHpOn p62* nna u. purxlm pb;(po4),
I{oKYHTYCYHY OMOJTA KATr.rpup:

3pb2* +4l{pOor- _+ pb3eo4)2J + 2H2pO-4

fypryuryn Soc$ar_ Pb3eO4)2 AypyrraurMbrrx Hurpar Bo cr.rpKo ryp_
rrryJraphrHAa unc6eren as herur oryp, 6yn4aH ga 60"301r po',-o lroruap"ruH iil,II se I rpyrr KarxoHrrapbrHAaH ajsrplrar yuyu ncrlrea,[o eAHnHp lrorl"nrropao
haan o-rryp).

$82. [Hg ,] ] -uorurapbrHbrH peaxcujaaaprr

1. Jejr.u.r ronaBrdJropun NaoH ne KoH [Hgr]'* H,ro rapurbrrrbrulbr
ro"cupu HorlrqrocuHAo napa qeKyHry uraro (I) o*"rg--;;"rp,

[Hgr]'* +2OH--+ HgrO J +HrO

2. Arunoujax hlH4oH uune (I) Ayurapbr Hro qHBoHHu haucu 6upnaur-
Macr,rHr{H KerypyJrMacHHAoH acbr,Jrbr oJrapf uyxrola$ raplxbrJrbrfnrl ro"cupAo
orryprraD. Hgrcl, uno pearcaja ($79) jyxaprrga recrepungnjLr. Kvtnvr, rrre 1t;
xnopr.rA aMuAr,rH oMoJra KoJrMocH r.rno KeAup, 6y aa coupa,qaH quBo (II) ar"rag
6npnaurrrraci{Ha Bo qrnBo MerarbrHa napqaJraHbrp.

Hgr(NOr), una peaxcuja, r,{r,rBo MeraJrbr se MHmouyH acacu ry3yHyH
iIJIbrHMacbr HJro KEjAHp rra, 6yua Aa 6ene rypyJryru ja:uar olap:
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o

Hg

Ey peaxcujaNH*, re"juH erMoK yryn zcruQaJlo eAI'Irr'Ip.($25)'

S. kaanym lraul Ki Hgr'* urehryny ule jarurur I-Ig,I' uoxyHrycYHY

eMano KorHplap:

[Hgr]" +21- --> ]{grlr}

4. Ka.nryrrl xpouar KrCrOn qIHBa 0) HJIo I't'IpMLI3bI Hg'CrOa

qeKyHrycyHy Beplap KI4, 6y Aa ronoBunopAa Bo AypyrlaluMbll[ III'Irpar

ryprilycyHAa herrn oluYP:

[Hgr]'- +CrO2- o + HgrCrOo'L

5. [Hgrl'* nougrfn qlrBo MereulblHa Kr'IMI{ peayxcujacr'r' 1) "rura 
(I)

Ay3y ,"trfrrynu 2-i'rcuv16t SnCl, rr,rahnyly arra*a erAHK.u,o aF' HgrCl2

qeKyurycy oMoJIa Kllnup KU, 6y rc [Hgr]2--uyu qII'IBo MeriulaHa KHMI'I

peuyro,rj acu HarHqIocHHAa mpiulblp:

[Hgr]'. +}CI-'> HgoCl, J

Hgrcl, J, + Sn2* -+ 2Hg J + Sn'u + 2Cl-

2) Oxep 6Iap Aauuu Hgr(NOr), ruahnyryny napu'rrgajaH uuc nenhocu

y3oprlHo jepneflgfipll6 6up rolep xe:nacaK, olrAa lerhaAa qHBo M()raJIbIHblH

6oa norocu aIIbIHaP:

[Hgr]'-+ Cul-+ Cuz' -2HgJ

Oxop r"rah-nyJly cy lue jyjy6 Bo JIoKoIIH napqa no ja- cY3Kar'I KaFbI3bI

llna cyprca*, o nup".Aajavaruup. Myhyu peaKeHrnapuln V rpyn x'aliuoH-

napbrHa ro"cHpI-I qea.20-.qa BepI'IJIMITI ru(Hp.
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\oanen22
V .pyn KarpronJrapbrHbrH peaKcr,rj a-napu

I
0,3 u HCI

uyhrzrus.qe HrS
BO

HCI ne ja
xlopzalep (a:

$ 83. V-I Karr{oHJrapbr rapbrrrrbrrbrHbrH aHaJrrr3u

Yrrayrtau aHuurH3HH clicreMarl4K KeAHrrrr{HAo 6eu rpyn Kar,oHJrapr,rHharrartcrtHrrn r*pblrrlblFblHra rrox ,urun-un-H3 .JIyHaH ,atrryr, 6ttp crrpaKaruoHnapbrH xrropHA ra cyl$auap qeKyHrycyny caxnajup: AgCl, UgrCir,Pbcl' Pbsoo, BaSbo, srso.lcasoi oy ,-"oyn"yoe houquuuH cru6uyv re
llcurvH oKcHxr'ropraAurp, sboci'"" "giocr 

ora 6urep. Ey qeKyHryHyH
raM aHilrrr3rIHra. Ho3OpAOH KeqHpoK.

hep urej4au oBBorr cyi6arrapo,., oJrMacbrHa oKop oHnap Bapca,OHJIAP'IH I"AM qEKMOCLIHO HHAHMAI' JIA3'IMASTP. ($64). SYNi' r{YH IIEKYH-
rYHYH a3 h,Hcccocr,H, ceurpueyra evu6, uxu trucceje d;d;"p. Eyu.rrapAan

2 J 4

/il(pHAIIOI

AgrS
qara griktinttisii

PbS
rapa qoKYHrYcY

HgS +Hg
qara grikiinttisti

rrDrtblHAa

AgCl
aF rroKYHrYcY

Pbc12
ar qoKYHrYcY

Hgrcl,
ar qeKYHrYcY

KOH ne ja
NaOH (aprrlrrr

Agro
roHyp veKlrrrYcY

Pb(oH),
at. TToKYHTYCY

Hgro
rapa qeKYHrYcY

NH4OH
(aprrrmauacr,r

HIIO

[Ag(NHr)r]'
LIOHJIapLIHbIH

OMOJIO KONMOCI{

Pb(oH),
ar qeKYHrYcY

INHrHgOlNO,+t1g
rapa qeKYHrYcY

1 2 3 42 u HrSOo rreKYHrY BepMr4p Pbs04
AF

HgrSOo
AFSnClr+HCl As"b

rapa qeKYHrYcY
Pbcl2

aF rreKYHryCY
HgrClr+Hg
aF TOApHqno

NarSnO, +NaOH Agro
roHyp r{eKYHrYcY

Pb(OH), - Pb
aF, ToApr,rqro

mpaJraH

Hgro

mpa qeKYHrYcY
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6r.rpuuqa cylQar-uouyuy, HCI IrJIo ryplxyJlarrur,blpbulMblru r',rehlyla 6rap ne.re

AaMqbr BaCl2 oJraBo erMoKJro qeKAypypJrop. gexynryHyH aJrbrHMacu SOu2-

HoHyHyH uohnynyuaa oJrAyFyHy Kecrapup, AeMoJu4 Ba2*, Sl* so Pb2* (arep
oHnap orapca) npaKrHKH onapar raM qeKMyrruap.

Oxep SOo2- 1,.IyH KerypyJrMyxl HyMyna rraanQn Horuqa BepMrruco,
oHAa ceHrpu$yrarun 6arura huccacusa 6r,rp Heva AaMrirbr NarSOo ne ja 2H

H2SO4 r,,rohnyry aJraBo eAupJrop. 9exynrynyu oMorro KaJrMocH Kecropr,rp KH,
r.aah,rrynaa aeuQ rypurynap,qa henn onuajaH cylQauap (Ba2', Sl-, Pb2*) artaa-
rra Korl.rpoH r,roHJrap urrrTr,IpaK eAr,rp.

Ey xarnorurapu ruoh.rynyu harrmrcuHAaH TaM r{eKoHo xuuu 2 H H2SOa
r'loh-uyny aJraBo erMaKJro cynQar IxaKJTHHAo ajupuar rriBbrM,[brp (cynQar ryp-
urycyHyH coHpaAaH oJraBo eAunMacH HoTHqrocr{HAo qeKyHTy iurbrHMaMa-
lrrgrrp). TaNr .rerMoHr{ oHa Kopo Mocnoher xepypnap KH, aHuurH3r,rH Ke-
llrrrxuH,qo Ba2* Ba Sl*-y acau "urI,IpMoK" onap: oHnap qeKyHry ua uohlyn
apacbrHAa najlanuuur oflar{auap Bo axop aMMoHHJ T cylQu4rau repxu6uHqa
SOo'- (hananuu oKcr,rr(eHlr heca6rrua S2--na oKcuAoJrrrrMocu HorHqrocunae)

no ja ar"rlroHuyr'.r hrgporcu.q uehnylyHyH rapKu6unAe SO.2- (haragau SO2-o -
HbrH ygynMacbr HorurrocllHAe)olapca, oHAa III rpyn KaruoHnapH r.rJro

6npnraxga r{oKor{oKnop. gexyuryao Ba2*, S1*, Bo Pb2t KarrioHnapbr
cynQauap uroKJrHHAa acau ra'juH onyHa 6uloplap.

HCI-uu aprbrFbr arox orAyrla V rpynyH xJropnAnapu KoMrrJreKc HoHxap
aMoJro xerup.urnjuuAan ham onypJlap. Oua xepe Ao HCI-yn aprbrFbrHAaH
qoKHHMoK Jra3brMAbrp. Jlarnn, Ar,rxap repeQaau HCI-yn rarbrJrbrrbr rraQajer
rcAap onMaJIbIAbrp KH, r{eKyHTy nparr4Kr{ orrapar SbOCI ne BiOCI rapu-
rubrFrrHbr caxJraMacbrH. Xnoplra 6upleuruaaapuHr,rH eu jaxuru qeKAypyrMa

rxapauru pH 2 japaaunMacbrAbrp. Meh-rrylyn 6y pH-uxaa KyMyru, truuo (I) ne

rypFyrrryHyH xrropr{AIapu rpaKrrlKr,r oJrapar r.M qoKyprop, cru6uyu Ba
6ncrtryryir (hertlvr.lulln raraj) oKcrrxJropuAnopn Hco ueryuryje vox uys"l,l
Mr.rrlapAa KerrHpnap.

Jyxaprua KocrapuJloHJrapu Ho3apo iurcar, 6Hs V-I rpyfl Karr,roHnapbr
rapbuxbrrblHbrH clacreMarnK aHutLt3vIHHH aluaFbrllaKbr Ke.quIrrHHH rexlraQ
eArrpHK xn, 6y qa rare6o repoQraugeH r4rrrprH KeAHrrrHHAo 6y na ja 6arura
eJreMeHr ralburMaAbrrga qejuurure 6unep.

I.[Imun Myrrlah[Aanop Bo joxlaruarrap. heuuura oryypy KytMH,

aHzrrrH3 ulr uyurahraAo Ba jox-nauanaplaH 6auuauup. hap urejaeu aBBarr

nrehrynyu poHKHHo 6axuplap, 6y 6e"aeH Cu2* ongyryuy r,ayajjoH err*reja
HMKap Bepr.rp. Ey paunu Aaha anrescuB erMoK yryu, uaturynyu 6np AaMqrbr-

cbrHbrH y3opr{Ho 1-2 Aarra.,Iu ZSVo-I-.rNH4OH r,rahnyny oJIaBo erMoKJro Cu2*-ny

[CuGllHr)1'?* urorurauAo 6upnaurgnpHprrap. JIarl.lH, Ha3apo anMar aa3hlMAbrp
KH, reuQ MaBH paHKrrH ilJrbrHMacbr HHKeJTHH auuoujax KoM[ireKcHHHH

[Ni(NH3)6]2* oMorro KorrMocr.r Horuqacr.rHAo,qo oJra 6urep.
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conpa uahrylgan ajprr,ra HyMyHa KerypMoKJro Fe3* so Fe2*-uoHraprr
f{yH peaxcraja (6e.rre ru, HrS uro ro"cup erArrKJIoH coHpa AoMnpr,rH hauucrr
rtrah"rryrqa Fe2* uraxruHAo oJryp Bo oKcH.qJraruMa Aopaqoc,HH ro,JuH erMoK
MYN{KYH oltrlyp) erMoK Jra3brM.qrrrp. IV.pfr KarHoHJrapbrsu hu.qpoxeH cyleu4Hro rroK,qypMo3AaH OBBOJT rlpuynyFy roH3HM erMaK y.ryu rrlehnyra- Nui-rroHnapbr oJraBo e\uilt4p.

. EynaaH oJraBa, hauurue oJrryry KHMH, ueh-rrylyH pH-uu ro,Juu erMoK
Jra3brrrqbrp. pH -brH arrraFbr rujuore Mzurr{K oJrMacbr, uehlylaa cop6ocrTypIuyHyH ne ja xycyceu 6ucuyr Bo qrHBoHtrH, hoMuraHuu ,rru, Bo AoMr4prrH
TBB.TJIH hlagponn: eAaH ry3JrapbrH.qaH acbrJrbr ola 6zrop. Oxep-;;rfi;6^p huccecu.,u urvrejan 6y;raHru aMoJra KoJroHo KHMIr ehrujaraa
nejrparuranrrbrpAbrrAaH coHpa pH -uH .,jueru gejr,,,,rrf"", 6ere ",il";erMoK oJrap Ku, 6y xaruoulap.qaH hep haucu 6yqucr r_rip* egup. Oxepueh.nyn rorroB, pearcujaja 

-ylr1yrp9_":. ouu 6y o ,"r"*oip xn, IV se Vrpyrr KaruoHrrapbrHAaH pbO,-2 [Ag(NFIr)r]., [Cu(NHr)o]r*, ;LdlNUr;.1r. se6o"3H 6arura KoM[neKc HoHJrapbrH, MocoJroH cHaHHEt Taprpar, urHcepar Bo c.
Ill_1""1"rr"pu orra 6urap. ApceH, cru6wyu re ranaj '6y 

:auaH uahrylgayJryH oKcr{ryprxyJrapbrH auoHJrapbr ruoKnHHAo oJra 6lanep.nep. Eyiruouueh-rryayn ajp'uyuyuaclrHAo, hearr oluajau cyneauuf 
"r"* xerupau So2-4 r.roHyHa jorulaua anapbnbrp. 

-_C^Vleur.up aHarru3 orryHaH uah-nyayuhaurtcuugaH AaMqbr-Aar,r.,r' 2 n HrSOo- rue'ny.ny ,ru 
"ur-'rrKMo :urbrHaHa

KUMH qeKAypylo 6ulopnep.
2. V rpyn KaroHJIapbIHbrH rroK,qypyJrMocg. Kouyc uroK,rrJr, cBrHarruyuocr,Ho 2 gau',lu rarbr (r2 n) Hel 

- se a*arvt3 t ynu, ueh-nylgaH
rapbrrxAbrpMa,ra r,rqopucr,rHAoK, 6yranrrr.uu rroKyHry ure 6rEplr.r*a" (on 

"pnapca) 25 aavorct arraBo. KeA,prrap. gerluryny ieuiutpyra egu6 6up ueue
,[aMrr6r 2 H HCI onau (pbClr_uu haln oJrMacbrHbr aruaFbr cirJrMar y.ryH) cojyfcy r4na jyjypnap. yexynry AgCl, Hg2C1, pbc12, pbSO4, SuiOo, 

.S.bO. 
;;rrrcMoH CaSOo, 6r,rcuyryn (hauvrauuu Sb 1e SnJ aca"a lyerlup"rrrou, ra6aparoraqrar. 9exyHry 6.3 se 6yugau coHpaKbr 6enArep yrpe ,ea.ri eAr.rprrop.IV, III, II, I rpynrapAaH u6aper orraH, ceHrpusyraru $gO_Aa (6.9_a6ax) reja oJryHaH aHiurH3rzH KeAlrrrrr{Ho acacoH fV rpyny horApoxeH cyneergHna qsKA\?yoK y.ryH hasupnajupnap.

3. Pb2* re'juHu ne-rn-ctr-u, ooap"rJrMacbr. gerynryuy r0 AaM.drrA,crr4rura oJryHMyrx cy.uno uumojopax r'r3Ablpbrpnap; pbcrr-uu 6rEp h,cca"u
!:ry:"vp I-ajyap uahnyry veryHryaoH rea-aii,priprup r"-p6r; ;";;;;;Krcroo re ja KI pearcujarap,-raiuracu u"i joxralrrprup. fur"Br.,rrapAohonn olan capu pbCrOo na ja ru:rlru poHrorH (rr,returyny r,:4upu6 neCOHPA COJYTAY'AA) PbI2 ITEKYI{TYCYHYH OMOJIO KOJ]MACI' rp.ffi,;onlyFyr{y Kecropup.

Oxep Pb2* oJrapca, oHy r{eKyHryAaH raMaNrn[a rrbrxapbrpJrap. Eyuyu
rIYH TIEKYHTY ONAH CbIHAT IXYUACI,IHO APTbITNAMACbI I{JIA (2-3 II]i I'"'i*.
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oJryHMyru cy oJIaBo eALI6 rajnajana rnuu rbl3Ablpblpnap. herul olr"rajan
qeKyHTylry (AgCt, HgrClr, PbSO4, BaSOa, SrSOa Ba rrcMoH CaSO) Ba ocacu

Apnap (exep ourlap 6.2 yzpe arapurlaH aMenlajjarua rau jyjy-nuajn6napca)

re3 ceHTpr{tpyra elulrnrex.ne 6.4 Y3pa roAn'Ir eAl{prop. PbClr-aes u6aper
ceurpuQyrar raAI-I,Ir eAHnMnP.

YerynryuyH prcrv cy nne jyjynuacnnu PbCl, rau hem onaHa KHMLI

(yjyruy- ruajeae Pb2* uorutapblHblH oJIMaAbIFbIHbI I(ecrapoH HYMyHo) AiIBaM

eTAHpMAK na3bIMIbIp.
4. Ag- ajprrnuacu Bo ro'iruilr. 9erynryuYH MHrAapbIHAaH acblrlhl

oJrapar, ona 4-8 AaMr{bI rut:,;, 257o-.nu HNO, rrlehnyny oJraBo eAI'IpJrap Bo

jaxruu rapbrrrrflblpblpaap. Ey 3aMaH AgCl ror'arueKc HoH [Ag(NHr)J. oMorlo

xel,qujr.rrueH henn oJlyp, rraKI,In HgCl rlca rapa poHrffiI{ ffi2Hg]Cl+Hg
rapbrrubrFbrHa rreBprunp.,[,euelll-, aMMoHHW hugpoxcug rb"cuprlugou
qeKyHryHyH aHIz rapiulMacu [Hgr]2* oAyryHy Kocropup. Ey ueruua o Bal(r

r4HaHAbrpbrrirbl oJr)fp KI4, IV rpyn IdoHJIapbI oJIMacbIH, qYHKn TIoKYHTYHYH

rapnMacbr ralajuH (II) ecacu Aysy ra"cupuHAoH AgCl -uu KYMYIII MerzulblHa

KHMH pe.UyKCHjacr[r,uau ,urbrHa 6rurep. Oxep fV rpyfl [roHrrapbrHbrH onMachr

MyMKyHAypco, [Hgr]'- oJIMacbI harAa ror"I'I ropapbl janHrta 6.8.1-ae
jasruArru ruwt joxlarua anapAblrAaH coHpa BepMoK onap. hern Onr*lajan
r{oKyHTyHy ceurpH$yra eAllprop Bo 6.6'ja ocacotr raArllrar anapblpnap.

[Ag(NHr)r]. -qaH u6aper cenrpuQyrar 6.5 yspo ro.qrxr eAIdrrLIp.

5. Ag* ro'jnril. Ceurpr.rQyrarun 6np huccacune 6rp AaMqbl

$enonsra-tel,IH, AaMriIbI-AaMqbI 5 n HNO3 rvrehnyny (rupurtsul paHKI.I I{ToHo

rur"ru) Bo 1-2 lar',r.{rl HNOr-nyn aprblFblHbl oJIaBo eAlrpnop. Ar AgCl
rreKyHrycyHyH (6ynauru) oMoJIa KoJIMacH aHzIIIH3 oyHaH uoh-ryrUa Agn

orrAyryHy Kecraprp.
Arur,.ronjax.usr ueh-rryrrys 6aurra huccacuse 6np Aar,ruu [ypynaIuMbIIII

KJ ruahnyry luto to"crnp erMoK onap. Augr-capbl poHl<llu AgI uexynrycy
Ag* - Hyn orIAyFyHy Kecropup. Orop NHOH lo"cupuuleu (6.4-e 6ax)
qeKyHry rapiurbrpca, JraKr,rH aMMoHJnKJrbr rvreh.nynaa rauruuajrr6ca, oHyH

orrurutu, haaaa tapap e"ru6apcH:Aup- Ee'na Kn, Ag* qllrBo MeraJlhl H,ra

(HgCl ne NHOH apacblHAa KeAoH peaxcujalan oMaJIo ronuuru) rapulbl-

nbrrJrbr To"clipl,IgoH ne ja ra;rajuH (II) ogacu A!3y re"olpIIHAaH raMaMHJIo

MeraJra KHMI,T pe.Uyrjuja onyga 6unep. Eeae halga, uehrrynIa KWYUY

TANMA,qbITAA, OHY IIEKYHTYAO AXTAPMAT JIA3bIMAbIP. (6.8.I-E 6AX).

Oxep Ag* r',ryejjeu eAHJrMrIuca, V .pyn qoKYHTYcYH'qaH oHy raMaMI'IrIa

qbHaprMar laruu.[up, 6ynyH yqyH cerpH+yrafgaH Ag.. y"yn uanQn peargr{a

BepoHo KHME r{eKyHTyHy roKpap onapar aMMorruw hHgppocl{A rure (6.4-e

ocaceu) uruejupnaP.
6. PbSOn-im ajptumacu. gerynrylex AgCl-u ajupn6, 6up laQe cy

Lrrro jyjypnap, oHAaH coHpa rbr3AbrpMarrra- 10-15 - 4ryqlbl 30 Vo-rtu

CHTCOONH4 ruah.nynyn rane uuuajupnap. Ey 3aMaH PbSO4 re [NHrHg]Cl
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herrl oJl)?nap. ^.9erynryny cenrpn$yra ^eqil6, cenrpueyraruH 6rp
huccecuH,qe Pb2* y.ryn K2croo ne ja Hrsgr r.lne jox-rralaa 

-pearcujanapu

ANAPbIPJIAP, OXEP Pb'* OJIAPCA, qEKYHTYI{YH CHCOONH4 HJIO I'IIUIOHMOCI'IHH
PbSO4 raM ryprapaHa KHMr{ AaBaM errr,rpHpJrop, coHpa heru onuajaH rarrblFbr
6up zeQa_ cy uno jyjyplap se 6.7 y3po roArur eAupnop.

7. ocacu NrrJrapbrH he;rn omuacrr. farrrru-6.6 y:pa aMMoHlryru acerar
firo uluroHrrrK,qoH coHpa 1-3 Aarvr,,rrr raru HCI ne nxlr rar he.,rM cy (2_4
4aru.,ru) ano 6np Her{a AarHrE rbr3Ahrpbrpjrap. Ey 3aMaH qeKyHTyAO oraH
6ucrvryryn ecacu Ayulapbr (hauuunr.lu cru6uyrrl nj ratajr*r) horrn';;]rp;"p:
horm omaajan r{eKyHTyHy cenrpusyra eA,pnop. ceurpueyrar,- ^ utr
ro"cfipnHga,u _(6.2 yrpa) V rpFr Kar,oHJrapbr ajprulaHrlaH coHpa irJrbrHMbrrr]
rnlohly:r nne 6upnerrr fipupnop na 6.9-15 y:po ibumr e4apnap. geryury 6'8
Y3po aHanH3 e4fiItwp.

8. Kyuyru Bo qrrBo yuyH joxnaua__peaxcnja;raprr. Basoo ne srson-nu re"jrHu. 1) oxo_p_rroKyHry NI{4OH (6.4-a 6a}; ro"capr.rHAoH rapalrbrpca,
oHyrr ropKu6uule (6.7 yrpo HCI r.ue HrrrnaHAur(Aen conpa), 6apupr ne
cTp_ocrryMyH cyn$arnaprru.qan 6aurra, hoMvr,IunH r,rr,rBo Meranhr Bo KyMyrx(6.5-o 6ax) ora 6unep..guse se x(wyuy ajuprr,rar Bo oHJrapbr re'Juu 

"rrf*yryu (erep 6.5 y:pe uahnynga xy'ry,ry r,ryllbH erMoK 
"yr*yn onrr.raju6ca)

6y uerynryny 1 gauuu 6 u HNo, , 3 qau,ru raru Hcl rap'rrubrFbr Hrro
rh*.qbrpbrpJrap. Ey 3aMaH .uuoe HgCl2 rxoKJr,lrAo rrlahnyla *""rp. gexynryuy
ceurpuQyra egu6, 6up AaMlrbr cenrpraQyrara 6up neve AaMqbr s^ncr, 

"urr"vrvorraBo eAnprrap. Ar, rapamuar ucrejeH rreKyHTy @grCL _+Hg) ,r"".r^
onAyFyr{y Kecroprrp. Typuynlp ro"cHpr.rngou herur ornniian .arriior (Agcl,
BaSOa, SrSOa) jyjyplap ne 6up Her{o AirMqhr raru NFIOH laehnyy "lale
uur-rraj upnep. qerynryuy cenrpr.rsyr a eAu6, [Ag(NHr)r]. i.o-"*" noH)r{AaH
g6apar oJraH ceHrpu$yrarqa, 6.5-a" ,.""r"prrra-rj" 

"ii" Ag-_ny ;;;rfi;.
laSOa ne SrSOa-aau u6aper qeKyHry jyxapuna jar"rrgurrr, "*rr, (42 6.3_a6ax) re4rur e\lv.rmp.

2) Oxep NH4OH ro"cHpr.HqaH qeKyHry rapa.rrMbrpca, 6.7 yrpe rzrJrbrr

ly_"_lllqeH coHpa,. o ja.nxu: BaSOo so 
.SrSOa_aun ,6uparanp.'Ony ,"s

JyxapbrAa xecrepulaujH KrM:a (42, 6.3_e 6ax) reanrr eAuprr+,
9.Mehryryn ryprrryJryryrryH roH3rrM eArrJrnrocil ne IV rpyrr KarrroH-

JIapBrHbIrr hnlpoxen cyirsn4 rno,rroK,{ypyJrMoc[. 6.2 rc 7 y:pe irJrbrHMbrru

9"I_-_rpYQryrrlap rapbllxblFbrHra Asu re'Jr.rH eA,prrop. ($g0, 6.i-; 6ax) Cffisn(p -e sn(Il)-ur'r Kr,rM,-_o_Kc,Arror.rrArrprpnop, i"hryry, rra:|brM orau pH-n,q0,:) japaanpnap B.o IV rpyry hraaporen cyrr$llg r4rro .reKAypyprap.
cynsugrepn cenrpueyra egrErrMS*" ujurpgrrrau*.' Lnpu- o.ts-" ocacoH
aHirJrH3 eAHpJrop.

^_^^ 10: -Ary= japrrnrrpynyryn uuc japrurprryHrau ajprr.rruacu naapceH JapbrMrpyryHyH aHiurr,r3r{ $90, 6.3,4_7_je ecacen anapburbrp.
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11. Muc japrnurpyny KaruoHrlapbr cynQuplapl'IHHH qoKYHTYcYHYH

(CuS, BirS3, CdS ra PbS henn orIMacbIHbI $80, 6.8-o ocacoH anapbrprlap'' ' 
li.'Pbz* qo*rYpYJtruoc, Bo IINOr-yn rrbrxapblJrMacbl' Iypryuyu

ryBBorJrrr rypur uyhuraa PbCl, se PbSOa IIT3KJII{HAo raM qoKMyp, oHa Kepo

,ue ouy rr,,ai 3apilurpyflyHyH 6arura Karrrorurapbrugan ajsrprtar JI,a3bIMAbIp.

tvtet"yy nniji 1ra' ja-urlnr.r xacaja) jepraurarapn6, osa 5-6 Aa,v'drr 2 u

H2SO4 r.,reh.nyny onilBo equ6, cynSar rypuycyHyH cLIx aF-rYcrYcY tuIbIHaH

*r-rrr'1"opyory uxa6aa) 6y uprura"rpurprap. Ey eaiuau r'tehlylAaH ctpfgr
HNO3 ^"p"d orryp. 

'(un"u, ^^r, 6yuy" ,rr*p"^u' ula 
-Pb2*-nyn 

PbSO4

rxoKrruHAo raM rIeKMocHHlI oJl.qa erMaK MYMKYH aejnurp' Hurpar :{p#y"J
hOuqunuU CU2*-uOUyUyH MHC M.TZUILI IIJOKJIIIHAa ajprmUacUna no Cd'" -tlyH

CdS uror.nuuga re'Jnu oJIyHMachIHa MaHe onyp. EjHIa 3aMaHAa HHTparJIapbII{

hauncu cyn$arnapi qeBpI{rII4p KH, 6y aa H2SOo-uyu HNOr-Ha uucdoreu a:

y.rysy oJrMacbl I{JIO AJIarOAapAbIp.

faru HrSOo-nga PbS-O4 
""*1oty"y 

haln onyp, 6yHa repa ua r"raturyly

.ulrcrr,rJrno onyHMyI[ cy t{JIo PbSOn-rIu raM qeKMacI'I f{Yr'I AypyJlaurAblpMar

Jra3brMAbrp. Co;nyrla, co6pa ryra,U,aKbl railblpa ehrujal,ra 10-1:2 AaMqbI

Ar{cTHJr[O OJryHMyur cy onaBa e,qrlpilap Bo KoHyc IuoKI4JIIIH CbIHar u] FXACI',IHA

KerrHpAr,rprop. ryp.yllIv" cynsar rIoKYHrYcYHy cenrpusyra e'rAHKra'H coHpa'

onynru 
'orpirrri" bliu 6u,'ayryH aiacu Ay3yHylI rap6-lIU!1Fl'I jorulausutup'

Eyuyn Y.IYH q6KYHTY rbpAblpMarn a 3Oflo-ns CH3COONHa rrletluYly HIto

HtrrIaHLuHp. A-nununur ,"hryrau KrCrOo ra ja UrSOt Iane Pb2* luyu
jox-rrar'ra peaxcujacu a.,apu*"ip. Oxap CH3COONH.. lo"cuprHH4e'H holn

tnuajau uexyrry raJrbrpca, ouy 6up Her{o AaMqIbI HCI une nbl3Ablpblpnap.

Amrivrrur ,"try, (Luuar 
-urYUacHHI'IH jyxapucuua xuuu) cy InJIa

AypynaruAblpuurorp. Ar 6ylauruHblH oMaJlo KoJIMacH BiL* orgyryHy l(ecrapup'

13. iuz*, ili'* ne-Cdr* to'junu. 6.13-e ocacoH PbSiO4 ajpunAurAaH

coHpaKbl r'aeh-rrylyn $80, 6.9-11 acacen roArl{r eAHpnop.

14. nain-nyryn III-I rpyr KaruoHrlapbrHbrr 'ro'iHrrr y'rYH

hasuplanuacrr. hragporeH cyl$ul ra"cnpuHqou IV .rpyn KarIac)HJIapbI

ajpungrrrgaH coHpaKbl ceirrpnQyrarr,I (6.9-a ecacou) nyraja KeqHpI'IprIDp Bo

firS yrru. 1r.ryn liau*r, 20 aar"rrrr,rja jaxuu ftulaHa xauu 6yxaplaluAbllpbJpJlap'

Cenrpneyru "ir"*ru 
KyKypAy a.1"ipur6, rynnaj,plap. CeHrpInr$yra' ItrI, Il sa I

rpyn KarHoHJrapbI ftYH $64-,l{e xecrepruraju KHMH raArr{r eAtrrlnp'

v-I rpyn KaTHoHnapbr rapblrubrF6rHbrH aHiIJrH3 KeAHIUIaHHH cxeMJIo'pH

.,re,[. 21-lo 
-i.p^n p. Oxip analu:] onyHaH uohlylga POo3* onapca' 6y'Hy

xycycH HYMyHa KorYpMaKJIo r,'ryjeau e[Hprop. LII, .pyn Ka"ulol{JlapblHbl
qoKAYpMOKAOH ABBaJI OHy tlblxapr*ar''as"t"Aup' POos- HoHyHyH ra"jNHnUUtr

Ba qblxapbmMacblHblH 6o"3u Meto,lIJIapbI, eroqa ae III-I rpyn KarI'IoHJIapbl

rapblubrprapbrHbrH POo'- HoHyHy nir"upr"agaH aHzuIH3 MeroII)/ $87-Ua

Ho3aPAOtI KeIII4PHIuP.
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{e,qpen 23

V rpynyn xlopua rreKyHrynopunun cynsa-rnap (BaSOo, SrSOo, pbSO4,
rr,rcMoH CaSOo) Bo oKc,xrroprarrep tiiOCf, SbOCI ;;;;ili."""

a}luil43 KeAHTUITHHH CXeMH

I Meh-ryqa HruTr.rpaK eAoH + Bo cyr$ar
IIIOKJTI{HAO TIoKOH KaTHOHrrap Y.rYH HWyrroHHH
KerypynMacu. Eelo KaraoHrrap orrAyrAa oulapuu 2 uHrSO.uehnyay urra .roKAYpYrMeca.

2. HCI tE'cupn rrne (,cojyraa) V rpylyH aJpbrJrMac6r

9eryHryuyu HCTU Cy HJIO I{IrrJroHMOCH

Ir,

II
4.

Soo,

9erynry: BiOCI , Hg, Ag ne II .pyn KarlroHJIapbrHbrH
cylSauaprr.
6. BiOCI-ua rbr3AbrpManra HCI _ga hea-u eAlrnMacr.r

I{exyury: Hg, Ag II rpyryu cynQaraapu
7 9eryuryae KYMYTU BO qI,IBAHHH ONMAC6IHbIH
JOXnaHburMacsr
HbrH Jox;raHlurtracrr ($93,

ro II rpyu J€ruoHJrapuu cylSauapu_
6.8, 2-e 6ax)

$ M. Bec$rr aHaJrrr3rrn rre.urrutrHAo rnoaceraMrrAAoH
ucru{ra4e onyHMacbr

hrqpoxeu cyacprA.vox sahopauaup,6yna Kepa Aa necez a*,owr3rl.cr{creMarrurK Kerr{uu}rda hugpoxeu- 
"yr$rt1i, r"p;k;;; KyKypA orraHhaAporus erALtKJIo 

^HApoxe; "vr+rri olrorro Korr4paH rHoaceraMrrluloH

Mehryr

Mahlyn

Bi3* se Sb(IV)
(HCl)
2 6. yspe HCI rccrl
pHrr{aH aJr6rHMbrru
uehrryn HJra 6rrp-
norrulHpHJrHp.

Mahlyn
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Hcrr.ISaAo eAl4prlap. Tuoaceralrur CH3CSNH2 rHoclIpKa -rypuycyHyH 
aMI'{Ar{-

;;p. 'Cy"y t"tryruu acera*t41, rapqaraHapala,Ey"" r*lohcYn oJIaH rI{ocPIpKa

irp-y;dy CH,aoSH Bo aceruaMuarn CH:CoNH, nepup' Teuneparypvn 1iT^
Macbr HJIo [apqzuIaHMaHbIH cyp"arn aprblp Bo coH AypyMAa peaKcl'rJa

aruaFbl,qaKbl ToHJIITK Y3pO Ke,[Hp: 
t

cH3csNH2 + HrO 
- 

cH3cooH +NH3+H2S

Tuoace'rauuAun flapqaulaHMa cyp"art'I haM'raHHH H- Ba OH-

r,rrrrTgpaKbl 1aJra aprbtp. PearcNjauuu rerur.tjnnll qoM IIIoKI'I1HH'Ua aIuaFbI'iI'aKbI

KMr,r x(ocrapMoK onap: Typru uyhurqo:

t
CHTCSNH2 + 2H2O +H* ei CH3COOH + NHt4+H2S

lonesu uYhurle: 
t

cH3csNH2+ 3OH- : cH3coo- + NH: + H2O+ 52-

Bepult'lnru roHnHKJIapAaH KepYHYp KH, ry?lu uyhurAa 52- rarrulurst'

roJIoBH rrayhum uuc6aran onAyrqa u'u*'go'p, 
-Oin" 

*'n' huApoxeH cytrpuA

TypurycyHyH lr""o.ru"rjacu" tueh'nyl,4a o'un cep6acr H- heca6ma

j;;"6;"rp. Jlarun Hr3-un guccocuacujacbr_ Horflqoc,HAi) arIbIHMbr'I

HoHnapbIH ra'I'buIbIFbI, aKop rreKAyprr're 
- 
80'90' C-[o r'aahnyny rbl3AblpMarna

uflupolnup"u ," ;u-1:o,l 
-H 

onapia, IV. ana'rut'" lry^-*arHoHnapblHblH
[ur'"r"or"utn 

"y"Qrou,"pl'lnuH 
ho.. olua haculuuuu rujuernopuHll KeqMoK

y.ryu xnSajor e,qaP.

Eelelnrue,-lV .pyn Karl'IonapblHuu cylQraqlapHHl'IH rl'{oacera}'tl4A I'IJIa

r{eKMo rrtapavrkt AeMaK onap KH, hu,qpoxen cylQua }ua rreK'u'YpMa

uopar.rrnHAan heq uyp SepmoHMH-p, ja"Htr r{oKrYpMoHu ]Y!} r''ryhrarae pH

0,5 (xropuA typ-ydlnu xepe 0,3 u r"rehnyn) re 80-90"C rbl3AblpMaila

arrapHprrap. w arriiii" .pynyo, cyrQngnapu ajp,-uguryaH coHpa' r''rah-uyry

aMMoHI,IyM huupocHl nno pH 9 rllul't. uejrparur-aruablpblpJlap' 6ena ru' III
aHanurr4K rpyr *uiro*up"tr"rn cyu6rur na hu'qpoxcrlg'6rapnouruanapn
qeKypnop (hir"rwrHrau 80-t0'C KIIMH tbl3.qupr"rama)' IV se II[ auanxrltr

.pyti" 
"yrQrarr"prHuH 

I'IruIoHIuocH, ejuu onapar hralporen clutpua aHaJrI'I3

MeroAyHAaonryFyKHMI{AI'Ip.hnAporercylQnacrz6uyt"t'Kal{Mr{}tr{'CHHKI'{H
ro,,jr,rul,r y"yn ,ua"r* o*y*u, hei,ruuun r,oaceraM,IlqeH ucrtl{rago erMoK

onap.

1. IV fpyn KarroHrrapu cynQru'naprrHrrH rIoKAYpYrMacm' V rpyryH

xJropH,4JropuHr4 Ba II rpynytr cyn$atnapslnrt ajupgulAaH coHpa tulblHMbIIII
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MohryrAa Sn(II) HporrrqoAoH Sn(IV) KHMH oKcr.r*rarrrAr{p,pnop. Apceu (V)te'JuH erMoK yrry' HpalrqraAeH HyMyHo^KorypopoK o n ttct rraeh"rrynyugaruoaceraMrrr nna re.rpy6e *uprrpiup. er."p.;il; ivi 
"vrer*r.rH capbrPAHXJIH qEXYHTYCY-.ZUI'IH'IPCA' -IV 

rPYN KATT,OTUIAP'IUTTU CYTTQI4,IOPIIHHHhaMbIchIHbI qexaypop{pn '6ap. 
,ur'"u, joqry cyivs onaBo eA,rrMocreheuujjeuurup, 6y Aru_ra A;fi, ;;ruu peayx.gnj i peaxcuiacr,rHbr cyp,,or_rroHIHpHp. Jlaruu ueh^uyly cy harrrau"rua" 

-"r,$qi";-.fiil 
rrr:gupgurga jo4onaBo eAHJTMOAAH, qoKMO TaM onaqarAbrp.I-IV asanaTtK rpyfl KaruoHJraphrurru haurrcbrHrag u6aper, aHrus43

ffiTlr5T##ily_:1"*u"u i"prsr,alrprpnap r" ur*orryrn hr4qpoxcr4s
uer-yayil;;fJP"f;il1{dTfi ,=,ffi 

ff ffi:"tl,"J#i?*;H?rreKyHTyHyH (cru6r.rpr ra -6r"uy.yi 
oKcuxrropnA 6npneruuenepu) oMaJroKoJrMocr.ruo 6axuajapar, 

"r-oa""rilrrrA (:o.pyqy ruraeaa) riu{ qeKaHo KHMHonaBa eAr'rprrop (-2, wt I M uah'rlyrrl- Men,yry 
Je-xyury ule 6upnzrga r.rKr4cbrHaf ruy,,ac,Ha jepaeuraupuo cy iraruauurrrai 3-5 0u*." 

-.oraobrp'rpnap 
BO

fJfl#*ffi " 
%XoJ "o,;, Y*JXI; i1," n "t ; ffi ; i*,, u*, u,p ap a r

KaqM,yna 
"v+*',,i. 3301i 

q oKyHrycy ;ffi ,[3: #:HIHTJ#H"n"ff#!J,ii:;cy una Aypyrrarrr/tbrpu6 rau ,"**re unupupu. jyjypnap nj cyreuanopu a,quycyrl:ra uuuejupnep. ($ g3). Apceu, 
"r"9rW ne raaaj cya$uglepr.r su 30Vo_nr.r HarpHW hulpoxcug sa ruo-cerar*nlrr raprrrrrbrruurai h-orur emprrep. EeaoI,Apar,rAa 'luae (II) rr{oAy3 aM.na K.r,pr,rp BO apceH, cru6uyu na raaajrrurnoAy3rrapbr une 6apluxgo uahnynu *"rrp, ouy a,qH ycyurare,Jr,ru eA6prrop('IeKAYpoH aMMoHr.rvM yoprarn O"pn qy.y r.ua anapup.uap).

*"#;r.r[:r.tn# Karlro&rapbl,Erlr,--"y]-Qro Bo hra.qpoxcu^nop,H,H
Karno'Irapbr,"","##Jffi;'l;1"1'*?*HT^;#;:,"##ltfu:,iHi;
oJraua KHMH aMMoHITJA'I 

_ 
hrrapo*"rra_-L" eejrparuarrrAbrpbrpnap Bo cvhauaurtn4a 80-900c-aa-.srs i#.q -ri*"rrnoo 

rbr3Abrpbrpnap. Tau .{exreu,JoxrlaJbrprrap. oxep qeKMo ,u, a"j_"i 6up ueve r*"ri ,r,o".ru*rrr aJraBoeAr.rpJrop ne jenuqeu- rrr3Ahrpbrpnap. tit rpyn KaruoHrrapbruuH cyreuA ne
;ffffi;Hr.1T[X11"n"" ii"ipu,i,up- cbupa iv:yp,"i-,o aAa ycyrura

$ 85. Oocear rrorurapbrHrru re,jrHu ne ajprunaacrr

Por3- aorulapbrHbrH 
-r"rah'rryrqa oJrMacbr III rpyn KarnoHnapbruu, II ne Irpyn Karr,ro*rraphrrrAaH ajpuluacuuu ,ur" oayp, 6eae *r, II rpyfiyH BoMarue3r.rryyn eocsarnapbr cyAa hanr o.o,yprup. hr .pyn'--.urrorurapbrHhr ur*:TfiIuo;rlff# ffi.{:Xffir}ffi
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aHzuu,r3 oJD/HaH T)rpur MohJryn I.lrJIoBH Bo ja HejTpar oJlypca, oHlap Aa
qsKYHryja Ker{Hprop.

Ajgungup ru, POa3- HIIrrHpaKbI una (NH)2S tts"cupunAou III rpyn
KarLroHJIapbIsuH II rpyr KarHoHJIapbIHAaH ajrrpuar oJrMi[t, POa3- llonynyr
MHrAapbrHAaH acburbl oJlapar, II .pyn Mgl* r,ue 6upnnxga rauauuae ne ja
rrrcMaH vexyuryja xeue 6unap. Ey ruta6.qa Ho3opAaH Ker{HpunaH MerolAaH
ucrusaAe eAopaK, ajprmruanrt oJIAo erMoK y.IyH, oBBorqo POo3- uonyly
qbrxaprMar na3brMrblp. 6ynyn fryH MyxranuQ ycyrurap uo"nyug5p: PO3-o

HoHyHyH qeKMocr,IHIr SnCla na ja Zr(NO) a ylrto HCI rypuycy t*ryhuuanqe,

6ucrr.ryr HoHy uno HNO3, Fe3* uony une acerar 6ytppn uIurI,IpaKbIH.qa

anapMar oJlap.
hep urejaeH oBBoJI a.lirlpblHtlbl MeroA Y3apI'IHAa aajanar. Ey ueroqyu

ocacbrHbr uehlyryn pH=5 enraex ra6unujjarllHo MiuIuK onaH CH3COOH+
+CHCOONI{4 acerar 6yQep rapbILIrbIFbIHbIH I,IIxr}IpaKbI ulre POr3' -}IoHy

raMaMr,rJro FePOo IIToKJIIIHAo rIsKMocH roItrKlJI e4up. pH-rrn 6y rujuoruH,qo
Ba2*, Sl*, cd2* ne Mg3*, ele,ra ae zi*, Mn2*, co2*, N2* Bo Fe2* (Qaxrr,rxu

oJrapar uxu jyx.rry Karldonnapbln hauucrt) uoHJIapbI r'aeh-rrylaa raablprap.
Oxcuuo, aJryMI.IHLryn, xpoM Bo ruraH tpocQatnapn FePOa ma 6upnurge
qeKYprop.-- 

fleuup (III) 6up cupa ce6a6nap,tau POr3- -uonynyu rreKrl?YqlYcy

MorcaAr{ un-a ucruQaAa oJIyHyp: a) Fe2 re Fe3- KarHoHIIapbI I,IJIK nohrrynga

acaH ro'Juu onyHypnap; 6) III rpyn KarHoHrapbIHbIH ^ SocQarnapu
HqopncuHAa AoMHp QocQar aH a: heror onaH.qblp (hh=1,3.10-2'?); r) QocQat-
r,roHyHyH ral{ qeKMocu yqyH Fe3 aprrrrrr JIa3bIMAbIp; 6y apruru AoMHpHH

aceTar KoMIIIIeKCI4HI{H OMOJIO KOJIMOCI,IHI4H rbIpMbI3bI pOHKII IdJIA ACAH

6unruar onap; aTIyMHHLIW aceT ar HoHy Inne poHKcH3 acacg acerar, xpoM

uce-herur oJIaH KoMnJIerc 6tpneuMo aMono Karupup.
Fe3 uouynyH aprbIFbIHbI qblx-aprMar Ba POr3- -rartl ajupuaryuyn,

r"rehlyny rajuagupnap. Ey 3zMaH Fe'*-nouy ocacu aceTar luoKJIIIH.qo qeKYp.

Eyuyuna 6rap jepao arIyN{LrHHyM Bo xpoMyH ocacu acerarrapH (aeuup

lrrrrrTnpaKbr Hna xpoMyH hem olaH aceTaT KoMnneKcll napqaraHblp, xpoMyH

Hco acacla acerar qeKYHrYcY uerlp), heuqnnuu uohnynyn jyxaprua
KecToptIJIoH pH-Aa TI{TaH Ay3JIapblHbIH huqpOnuetl HoTHr'IOcuHAa oMOJIO

KoJIMHLII TI{TaHaT TyplIIyCy Aa qeKOr'IAK[Ap.

A.nunuuru qeKyHTyAo Al3*, Cl* se Tia* (axep o upanmroAan r*lyajjen

oflyHMaMbltuca), yehlynla EcO -UI, II ne t IpyII KarHoHJIaphI ToAn'lr eAl[n1ap.

Oxap aHuILr3 oJryHaH uehJlynAa V rypn KarlroHJlapl*run hauucrr

6r.rpnuxgo POo'- - ,qan u6apat oJlapca, oHAa V sa fV rpyr KarI{onJIapbIHbIH

ajprmrvracu Bo aHaJII,I3lt a,(u YcyJIJIa aflapbulblp. Eylulap ajpluqurgaH coHpa

Iii, II sa I rpyn KarllogJlaphln4au u6apar ualrrDu, :urIaFbIAa xecrepranluju
KHMI,I TOAN,IT EAHJIHP.
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tr'epOo rrroKnuHAo pOo3- -nyr ajpru*racrr

I. rr.rrxr.nr joxnaua;rap. l) orap III, il ne I rpyn Karr.roHnapbrHhrH
rapbrrxhrrbrrrran ra6apar aHaJrH3 orryHaH 

"guyr, v sa iv rpylr xaruoHnapbr
ajpr,rgurAaH coHpa zurbrHMburrca, oHra NH+4 Fe2* se Fe3*- "u':rn-"r"!*na3brM yejmgup, rryHKH _9y*up rpoJrHAo ro'Jun 

".n 
rrr*anp. Oxep

aHaJrH3 oJryHaH uehnynla v se IV KarHoHJrapbr onuajrr6ca, 6y .iox-uar*aaurlanapMar Jra3DrMrHp. Eyruapaau 6arura heuquuprH Ba2* se sf- r,loluapur""in
cyr$auap rroxrrr4HAo. HporuqoAoH aj pumlacu ra eclohergup.

2) Aurarrua reja orryHMyrr soiear-uouyuyn ajprmru r"roArupbrHbrH
hauucrmga, rrraH nporuqoAoH KsrypynMyur ny"yr-tia hulporen cyr+Hr
ajprurgHrAaH. coHpa (exep IV 

"pyn 
Kar,o.rrapbr cyreug 6^"p;;;;;p;

ruoKJr,Hro ajpruruuruca) re'Jran e\vilt4p. TrEran socQar r5rpuynapaa senQhoru oruar ra6usrujjerury.yTlI onryFyruaH, npaKrHKr,r oJrapar raMaMurro
verynryje Keqop (rucuaH Tio.xrLo ureruruHge) 

"-" 
u"ur*"r.ra ure 6urep.'rurann re'Jun erMaK 1^lyu ha,poxeH cy:reug Bacr.rroc, aae IV rpyn

Karr{oHJrapbr ajprur4rrr4aH coHpaKbr rraohny:ry 
-20'-30 

AaMqbr ftuaHa KHMHH2S-u qbrxaprMar yryH 6yxap_naullbrpbrpnap Bo qeKMyut oJraH KyKypAy
cenrpu$yra eau6, Ti(IV) wv; Hro, ro ja xporr,rorpon rypurycy rue pearcuja
anapbrpJrap. Turasrr Fe',* oKcr,rAJroruMocprHAoH ABBOJT re'Jr,ru 

"rr"*JIA3bIMIbIP, 6CAE XU, FC(III) A3 POHIilT }IJIO THTAHbIH ?A'JUUUTTO MAHE OJIA
6u-rrep.

Oxep IV rpyn hugpoxeH cylQng ule ajpnnuaju6ca ne ueturyl4a Fe2*
1r9!y- MYajjoH eAllnMr{rxco, xrroptrl Typtuyrry 

"it yrj, Orp n"ru AaMrrbr rarbrHNO3 Hna rbr3AbrpManra..oKcplqrr".arpr-6 ajprrua riy"yr"* pOJ ;;;;uolu6Aeu r"rajecu lure re'Jau erMoK ,ururrgurp.
EynF rryH HKH AaMqrbr aHa.Jrr,r3 orlynin uahnyna 6up Aauvu rarrrHr{Tpar rypurycy oJraBo eAupnop ne rypyjaHa KHMI,Soc$ar_uonyuyH ra,ju_

HHHa MaHeqrrr'rK repaAan HCI-ny r{brxaprlrar-yqyH 6yiap,aHAbrpbrprrap rypyraJrbr.br HKV AaMqbr cy ne 6r,rp raMlrbr rarrr HNTor uni rauneiud"p: or6pJra3brM KoJropco, qeKyHTyr{y rau heru oJraHa KriMH rbr3AurpuiO, -"rnr"rriuahnyna NH4NO3 Kp,criulJrapH se 6 AaMqbr aMMoHr{yM rr.ronr6lar 
""f,"yyoJraBo egn6 jeHugeH rbr3AbrpMaHbr AaBaM eAr.rprrop.. cuiu, 1Xu,]rtpMoro;;i. iHrO uerynTycyHyH oMoJra KoJrMocrrt, aHirJrr.t3 oJryHaH r*lehlyl4a eocear_lroHJrapbrHbrH onAyFyHyj(ecrapHp. oxep poo3- uyajjen eAr4nMkrxco , a1aJTr43vt6.2 yrpe arapbrpr.rap. o orrraagurru ,r" 

""r,y tAlJ';;l^ onAyry KHMIraHiltu3 ony[ryp.
2. P03-l-rrylr ajpru,rnacrr. fa.nau ruehryna rapbrrrrAbrpMaua Qocsar rehsapoxcsrrepnu urrtrejeu 6ynauruchr oMoJro KaJraHo Kr{MH oJraBo eAr.rpnap.conpa qeKyHry hor,, oraua ruuu NIloH__na j. ,ilil;u^"r3u iurbrHaHaxuuu 2 u HCI uahryny orraBo e.uupnap (Hcl-lrr 6;;il"H rroKHHMoK
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na3brMAbrp). Anununru reuQ ryplu r*lahrryna 15-20 AaMqrbr 3UVo-tru
CH3COONI{4 oJraBo eAu6, Mohryrryn pH-u joxnajnp.uap. (pH=5)

Oxep Fe3-noHJraphr POo3- -ny qeKAl?MoK yvyn rena6 oJryr{aH MHrAap-

4an r*lyrajnca eAr.ilalroK AapqaAo aprbrrADrpca, AoMrrpr{H (III) acerar rOu-
rrJreKc uahrrynyHyu xacccacuHo xac oJraH r'letrrryn rupMbr3rr-roHlp paHKHHo
6ojana',rargup. Oxep 6y uyurahuao eAHJIMlIpco re ja AoMIrp laehnynaa
TaMaMHIro joxgypca, oHAa rbrpMbl3br-roryp poHK anbrHaua Kr.rMu AilMqhr-
AaMqbr FeCl3 uetrrryay orlaBo eAHprrop. Conpa rvrahryny rreKyHry r.r;ra

6npnHr<ge craKaHa Keqnprpnop. 5-10 un rajnap Aucrnura orryHilryr{u cy
oJraBo eAr{pJrop so 2-3 Aorflra rajnagnpnap. Ey rar',ran AluI, Ct'* so FeIIr

oKcr,rararrrapbr, eroqo Ao ruraHar rypruycy qeKypnop. MajeHu cojyuara
roju4qan, qeKynryHy KHqHr{K {urmrpre cpypfiap. 9exyntyny Qrumapge
rajnap cy r,rrra jyjypuap, jyjyruyu cyjy ryrnajblpnap. Jyjyrnryur QocQaraap
accacu acerarnap Ba rr{TaHaHr rypuycy qoKyHTycyHy 6.3-e ocacoH,.
cpyHryny uce -6.4-e acacou aHaJrr{3 eAHpJrap.

3. Al3* ne Cf re'jnnu, 6.2-je acacoH aJrblHMbrru rroKyHTyHy cbrHar
rrryrnyacxHo Kerrupflprop se 3l%oO-mr NaOH ueh.rrynynyn aprhrrlr se 6up
AaMqbI 3%o-tu H2O2 ula uunejupnap. Mehrtyry qeKyHTy Hna 6npauxga cy
hauaunHAa 2-3 lerure rajuagupnap. Ey aauan Cl* r.lony CrOo2- ruuu
oKcr4AJraruup, 6y ga A10-, ule 6upmlx,qe rraahryna Kerrrp. [euup (I[)
Qoc$ar, AoMr.rp (III) huapoxcr{A Bo ruraHar rypruycy qeKyHTyAa ranup. 6ena
KU, FeIII se TiIv ra6ar.,IaAaH ro"jgx eAr{rIAr,IKJIopr{HAoH, troKyHTy rtsAnrr
errzrrMr,rp. Ony ajupnpnap Bs ryrnajnpuap. CenrpuQyrarrru ajpsrlla HyMy-
HocHHAo CrOo'- sa AIIII se III rpyn Karr{oHJraphrHhrH aHann3unaa reja onyn-
A)rFy KHMr,r raA[rr eAHpnap.

4. III, II ue I rpyn Karrrorurapblnnrx retjruru. 6.2 y3po rurhrHMbrrrr

cy3yHTy II re I rprry lr.rlo 6up.nuxge III rpynp rarlaH Karr,ronnapbrrrraH
u6apargup. MaqaM ru, uehrryrgan POa3- - Horry qblxapburMhlnrAbrp, orryH
aHaflr.r3r{ a4u ycy$ru anapburbrp. ($66-ja 6ax).

POn'-.- Horryryu BiPO4 rrraKJrrru,[a ajprrmracu

Ey MeroA BiPO4 LIJIo npaKruKr{ oJlapar AypyJlaurAbrphrJrMbrru (0,5 x)
HNO3-ga heru omvrauacbrHa acacJraHMbrrrr up. Jlarnu o xnopr,rg T)?tuycyrua

aaha jaxuru herrr oryp re 6yua Kepo Aa Cl- -uouy nrah-rryrua oJrMaMiIJrbIAhrp.

OnyH NrehrryryaH r{brxapburMacbrHbr uru .ue$a HNO3 rure uehnyry rypyjana
xuuu 6yxaplauuFrpMarna onqa eAHpnap. POo3- uonyny ajnpuar 1,.IyH aHiurn3
orryHaH naehnyny rrar.rxponyraja (ra ja racaja) jepnauraupu6, 6up Herro AaMr{br
raraHa ruun 6yxapaarll[blpbrprrap. Conpa 5 Aauqu 6 N HNO3 orasa eAr.r6
jenu4en 6yxapaan,lupbrpnap (reaepruax oaraar). Efry 6up Aa jenulax
raKpap eAlrpnop. Conpa 6Np Herro AaM\rbr cy oJraBa e4u6, rqmaHhrn
HrropucuHroKHJrapu heql,{H 4 r*n-leu Kr{qr,rK orrraajan KoHyc ruaKr,r,ru[ cbrHar
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rrryrnocr{Hr.rH uqopuclrHa KeqHpH6, 2 utt-o KHMH AypyJrarrrIHprr6 *rehnyrry
aMMoHr.ryru hrnqporccra.q luro Hejrpa-rurauublpblprap, coHpa ArlMqrbr-AaMr'rbr

rapHrrr,rlbrpMatna rypur peaxcuja zIJrbIHaHa KLIMI,I HNO3 oJIaBo eAapoK
r,teh^rryrryu rypuynyFyHyH 0,5 H oJraHa KHMH oJIaBo eArlpnop. Moh-rryny 3 nan-o

KrrMr AypyJrsnr uprt6 rbl3Ablpr,IpJrap Bo POo3'uerueK y,ryH 0,1 M Bi(NO3)3
nrah-nylyugan hep .qee$a 5 AaM.,Irr onaBo erMorJro raM qeKAypypJrap. Eucr*,ryr

Hr,rrparbrH 6up raaop aprrIFbIH onaBo ealr6, chlHar luyruocuHH 6up neva
AarHro rhr3Abrpblpnap (.rerynrynyu jaxuru roarynjacuja onyHMacbr y.ryH),
ceurpu$yra eAr.rpnop ue jenuaan rEIM rloKManu jox-rrajrrpnap. Oxep raM
qeKMo uurbrHMbruca, ceurpuQyrarbr 6aurra cblHar ruytuocrrHo KeqlrpHpJrop.
Bi3*-uoHynapbrHblH aprbIFbIHbI HrS HJro rIoKAYpYpnap. Tar*,r qeKMo aJIAo

eAr,rJr,qr,rK,qaH coHpa, BirS3 .reryHTYcY cenrpuQyra eAHJIMoKJIo ajsrpH6 ryn-
JraHburbrp. CerrrpujyrargaH H2S vuxgurAaH coHpa 1 ilur heqr*{ riuraHa KlrMH

rarburarrr,r(brpbrpJrbrp se III, II se I rpyn Karuorrrapbr jyxapuaa xecrepralquju
rur',ru ($64 6ax) regrur eALIrIHp.

POn3- -uoruapbrHbrn xpouamrpaQrrK MerolJra ajprumacrr

1. Karuormnr haruprannracrr. Toupy6euu ha.,rr\ar.r 25 ul uyura
KpaHbr oJraH 6yperge araphrpnap (urex.8). EyperuH KpaH oJraH Ha3HK

hrccacuHe 6up raaap tuytue uau6ur jepneuraupa6 onyu y3opnHo 10 r npe-
flr,rqraAaH 6up xyHlaH a3 oJrMaMaHIa cyAa caxraHburMbuu SBS re ja KY-2
KaruoHHrr.r reKypnap. KaruonlrruH jyxapu huccecusa tuytuo nau6lrrAan ha-
3btpJraHMbrrrr TaMnoH r,rJra oprypJrep. Te.rpy6aja 6aurnaua3AaH aBBoJr, Karr,r-
oHHrH hasrtplauar na3blMrblp.

L

lllax.8. Xpor'.rarorpaSur MeroArra
POlo-r.ronyrry ajupuar yryn uuha:.

l-rarnouur; 2-uryrue nau6urgan
raMrrorurap; 3-rraehrtyrry rorrrraMar yqyH
ro.n6a.

hasuprur Karr,roHar re6erecunAes
15-20 r*rr 6 n HCI KequpMoKro, oHga H*
Horurapbr r,rJro oBa3 oJryHa 6uneu, Karr{oH-
rrapbrH hauucunrr r{brxaprMar yqyHAyp.
Typruynyn rrleh-rryay 6ypergen caHujage
l-2 AaM:l{hrAaH aprblr cyp"arro
Ker{MaMa[HAr,rp. Eyperaa Karr,roHr,rr

re6arocu y3opurue 1r',r.n-,qan qox oJrMaMar uaprura rypury r,,rah-rryrry

raJrAbrrAa, KaT?roHr.rr[r cy HJro o Baxra rurtax jyjypnap Kr.r, jyryrlan coHpaKbr
cynapbrH axbrpbrHqbr AaMqbrcbr Meruir HapbrHr{bt ma hon4ypynMyrrr KaFbr3br

a
A

434



.rahpajbr poxKa 6ojar"racuH (o"Hl't jylyrgaH coHpaKbl cynapElH pH-n 24

oacyu). ,- Bo 6aura2. Karnonnaptm yryJrMacbr Ba orurapbrn POo

aHroHrrapraH ajpnrimacrt. 
-A,,a,,'= o'ynun 'Lt''y'yn 

pH-uu re"jn1

;o"pr;p,-;i-"n 
"rirjr"t, 1,5-2-Aax a3 orlMaMarlbl'Ilblp' '[aha rynsarrrH rypur

;],fi;i"r 6yna"nrn zrJrbtHaHa KuMlr aMMoHr4)M huAp.xcr',u YEte

,":rpi,n""i*rrpui5 ti-i ""i t-Z AaNa.,rt 6 H HCI uoh-nynynla he'ru't eAuprlap

ue uehlyny cy ,nno 10 r",r ha!il,{a KHMH AypyJlarrulblpblpilap' fiy r*leh'ryny

G";"yp;u"ri," ("urrj"r"-t-i uarvrun) xaulonnr-ra6eracunAoH Keqr{pl4prrap'

6enarra,uahnyruaoJlaHKarl'IoHnapyAynapaF'KarI'IouHTAaHeKBr{RzuIeHT
MrrrAap H' uonyry 

"u", "arprep- 
fol'o'r-auaH rapru6uulo H'PO' sa (iarura

ryp*v!"p oruu horrry- rr'rahnyny-vuxaprMar rrYrK-onoHlKanrt 
jeuuAeu llorrr

jyjypnap (iyjynr"ryur ueh-nynyrpi{o' t"i""un'i-" 6opa6ap orlaHa ruun)'

3. yrymrynr ;;;""rprrH ajprrmrracLr Bo Karrro,trr{rHH lDex(eBepa-

cujacu. Jyjytrr,ra ry.prapAbl-rAaH.conpa, KarHoHI'Ir oJIaIr KoJloHraAsH (6ypeT}Irt

urrrrbrHa croKaH ,u iu ?&Ou rojylyp) hauuH cyp"ema l5'2O r"m 6 n xro}ru'A

rypsrycy uehnyrry 
- 

;;;6rd'"p'" conpu ibT oura'uao 
-aBa3 

orryIlMy'tu

Karr.roHlrapbl rlblxaprMar Y'{YH cy tl1-" 1y1y'lytuaH coupaKbr--cyjy heurl" 
-f.qij;;;,d;p. Mahynyu-tJ*ir" +O-SO 

-,ri-" 
,atautrsa, tuajentq qI'IHI{ K4caJa

reuupu6, cy hauauuHla 6aufiansH.il- t "or" 
KHMI'I 

-0-2 MII) 6yxap-

Jrarrrrbrpapar aAI{ ycyJUIa KarHo-IuIapbI TaArr'{r eAI{pJIop' Karnonur jenu eua-

nujjar y.ryH ucrnQ.il ;^-" 6*"p. Karra.ruap"n jI IvreroArla ajpsut*lacq'

yv aeQe KoJIoHKaHbI jyruar xaru' l<"*'*"au ^ne-6eiyr hauy'nrl r"rahly''tytl

i*priun 6yxapnaruaupruu*lacrr anapblJlAblFbls,uau 6up reAa'io r{olFHHAlHp'

POn'- lloxy ajprrrnaa,qau III-I aHaJrHTrrK rpyu

rBTlloHJrapbl fapblrrblFbrHblH aHaJrlr3 MeTO'ry

III-I raruonJlapbl rapbIIubIFbIHbIH alurusal Y'IYH' 6y rpyn IirrrI{oHJIarDbIr;

QocQauapbrHbrH rypEynapAa, roJroBr{IrapAa ne auuontotyt'l hi'IApoxcHJ'IAa

;yi.i";;+ uyp trerio orrMacbrHa ecacnauin MeroAHKaAaH l,cru{pana erMa\K

onap. oxap rroerr-rrynaa- ioo'- io*yp"a, oHy xYgycu oJlapar Aaxlur' *i1,1':
[y-ilr-to.'-'rl*ypvry ponyHy oJHaJbIp' Mih'tryryn,yptiuynyFy'jy AoJrI]x-

Ar,rpMaKrlo KecropHJIoH rpjqyn KarldoHJlapbluu aj upluar olap'

Iv rpyry t"op#J cynsua "" .ajnpanraan---t'?'pu 
a\rbIHMbIIu

r*.rahrryn,a jyxap,la KecropHJraH roxMHxH_ jox.nirraa.trapltH- haurrt:'slllbl oIIo-

;;rt;;p ra"o,'rn'lorj"v" 'u""rocl,Irlo 
Fez* uon)my Fe'*-e KI'Ilt'vI oKcI'I'q-

flarrrllupr.rJrop. oxap AoMl,tp t'IoHy Jox'qypca' ouy coHpruaH xpoM (Sr)c+arblH

raM qeKMacH Y'IYH oJraBa eAI{pJIap, EoMHp (Ill)-nou-uaphl onMaAblrAa o 3aHq'

ajpnurup. coupanan ajpnr'lault auaFbIAaKbI cx'eM Y3po arapblprlap'
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1' Arororuyn hruporcnare he_na omrajan QocQarnapbrH rroK,qy-pyJr,oc,,' *-or1_lrn ana-rrrEs onyHan raphrrxFbrHbrH Ils qhrxaphuubrrAaHcoHpa I rrffr he.,rrr{u}rAo ToAplr*rra, ipa"u, ](oCI,I,JTMOAOH rapbrrrrlbr puaruta, 2_3MrI Z,vo-nu aMM.HHW ri*po*"ri- r*,rehnyry y*pr;""-orr.Bo eAnpnop.Coupa,qan 6y r'aehrryraau a.l*l:orruyu hrgpoxcngAb harul omr.rajau $ocear_;ffi,ffi;fl3.a ?'*" er^ae*T a 'Ylpvp""p, -eexvuryuv cernpueyrar-

._i.1";"".i;;"r.fl il;":;*#ffi[#ff 
"'_;,-""#*#,Xffi #ffi ffi TJffi '#'*trX'-'*xn"ru*#xrffi ,'d"dr,."'jtr#ure uuurejupnop. Ey earr,rax^ ruo".rir, oup",., 
":p"irvr, KarcuyM Ba

ffi trffi ffi Hl11*,ry1:=-ry_:nir::#ffi
i. 

""f.ii, 
#_# %i"Jfl 

,,1Jilh,,x8l - .,ro,ro;,rorirJyjyn^ayu rroKy'ryHy -iOEo-_ir' 
N"o? Bo.^3vo_nr4, HrO, uah-rryry HrraHrruraJupnop' Ev saMau Alpo4 herur onapar Al0, *";r;; ueh-rryra Kerr,p.Xpor',r (IIf Croro -a-_xr.rr*r" o*"r*"**j: g^rrrirr" ";6,;" Kequp. Ey hepI,rKr.r uorurap acarurbr'ra aAr.r- ycyJrJra ,e1.;rn oJryHypnap.4 Mtr2* ,nor*ryfl nu*'r"s].,'i;;.,Mgr*-rorurapr*rafl 

ajprunaacu.6.2 y:pe uurbrHMbrru ."nrpr$yora, 5 i'ar*rqu ."rli]ilio3 ne 6up ueve
ffi 

pu;Tffi:rl,"?r:#;:;I:1,6-;Iri,s#H:,#'y##H

ff*H,ixfiH n m*,rx *m;;*:"###.5;*ffi?x1,",,;r{sKyHryHy jaxruu^ jyjyplap, rbr3AhrpMarna AypynarrrAbrpburMbrrrr cupKorypuy? ueturynyraa hen r elupl"p ---''
Cenrpueyrar^a tI rpyn xurio*up"rnuu xap6o'arnapbr ajprurgrrgax

:Tii.""tte3l'IyMy 
ouyn cevnjj"r, p"*ir3iurapbr Irue ra,Jnu eaupnep. ($2g-

. 5. Ko6a.nr, HT(en Bo crur* cyire[,qneplHfiH rpyrr KaTrrorurapbrrrraHaJpburuacbr' 6'r yrpe ,urbrHMbrrrr netryiu cos, Nis so'2is"Ivr+,*rapu raMrIsKoHo rzuu (NlIoLs 
"1T?:rrprr"p. r"p"r."*, ZIr_iti."C;"Mu cy hanaa_MbIHra rb*Ahrphrpnap Ba zo-30 a#r.i "i+3JG;e.-6v"+i*"p cenrpney-riualrr^hlpAblrAaH coH?a jyiyiryp Bo aAr,r v"v"u aHarrr.r3 errurr4p ($ 64_e 6ax).S2'-ajprqqurlan co'pa -urrrur., ceHrpr.rsyrarga (HCl urraTJfpluynarrrlbrpburMbrru ue H2S ra NHo* raM. rrhrxaHa xuuu rajn4guluuru) K*

;3',i}:."f,H;iloAoH 
na3blM orau nrvhurn japar4,rqa, 

"o*rpu 
(g 27-je 6ax)
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VII OOCI,IJT

V, MO, W EJIEMEIIT,TIOPII

$E6. Ymyruu xapaKreplrcrrrxa

V,MosaWeJIeMeHTIIopHHHoBBoJUrop"Hagup"erleMelrrnapo'L\ail{fl
eAr{pArilap. Jlaxun orrJrap re6nerAe rutpajer .e^ep K.eHHru jajrrnr''*,u'napr' Ey

eJreMeHrJrop xycyctr floJra*apblH Bo ipeppoeplour,Jlep,H'ncrehcalslsAa

r(eHl{u rer6nr eAI'IJIIIP.

EneueHraapun AOBpH cHcTeMr{HAA Ha3apAoH xevupAujnuus eJIe-

r"r"r"p IV, V ," Vt O"iy AoBpJIopI'IH 6upuHrtll japucurqa jepleluruutuulap

ro xllujenu xacconapl'IHa Kepa Sapuauupnep'
B aHaAHW, rolrroo"n u" ro,6pu'"i T rrar'r; ac"r onAyrqa r'ayporcxe6Sup'

sv "r"r"rr"rJp 
Aajuuren oKcI,AAJIauMa Aapaqocr4*o Mur^x oly6' r{o}iny

*n.luplu 6upneurr*,relap oMaJra Karupl{pnop ir, orurap 6y 6uplaurivloJlapuH

,apru6rlna raraon na ja aHnon tuoKrlHHro AaxlIJI onypJlaP'

Ey eneuexmaprrH cyny r,rehnyrua uaaujjernepn ]YcYcune 
ruyporxo6-

gHp. oulap uyhurun TypuynyryH'qu" '"i-i'"o'uput 
6Np- cupa rulx'reluQ

KOMITIIeKC HOHJrap oMaJra KarHplrpJIAp: iIKBa KOMIIJIeKcJIAp' oKc',o Ba

hragpoxcoroMrrneKcJlop, [oJIHMep I'IoHJIap Bo c'

[epcaux.ua 6;";;;;;;""i," "v+ft*n "Iasa6 '9pt:*- 
y'r-yu.. he'r 6up

r4MKaH jox,yp. fueajar raAap ra'+e6c=, Mo"rl,r{ar xYcycu ala6r'rjjarnaplax

,u.rru." orup. Eypulu janulre BaHaAI{)M' ruonn6leu .ra ror$paurtu eJIo

6upnauUelAp,Hr{H xaccanapr,rHl,I Ha3opAaH reuupa'rajuK K}I' 6y eneUenr-

Jropr,rH opr{Hrwropusnn harul gAI,IJIMaSI{HI9 rarbl Harpar rypruycynyu 2 rt

cynQar rypuycy I{rIo rapbIIubIFbIH'4aH ne ja vap apa}'bIHAaH ucru$aAe e[Wrup'

KecrapuleH eJleMeHrrrop euIopHHrIH JyKcoK oKcHAaaIuM D Aopaqacun'e' v(v),

Moflr'!, ra W(V! Keql{prpnap. Eyna Kepa Aa 6ns 6y erleMHrnopuu jyxcex

oKcH,qJtotuMo AopoqocHHo MaJII{K ona" 6upleurr*lenapl'IHHH XaccaJIApH

y3opHHAa gajauauarur.
orcu,qleruu"--.q"puo"""+5onaHBaHaAHyN|uahrryrrla6llpcblpa

uyxrolra$ repxu6tn HoHrrap nepe 6unap: VOo'-, wOr(Off)i'-, [V2O6(O[D]3-'

[VOr(OH)r]-, [Vr9r]'- na c. Pearcujaxltn ja:unuacuublH caroJlau{qupMoK

onu.."o, ,r" to" ?oryny jaeavarur, 6ele xu, 'repxu6unga 6y anrao"u onau

oup* ly-up, (I'{Hrori .;y"y uehnyn'ua hngponu: eAopaK' r"tyhurgaH acbIIIbI

orupu.ly*upb1qa KocrapunaH MYpaKra6 uormapbl oMoJIo KarHpI'Ip'

Monra6Aen (VI) se "o,6[u" ryD YqY] raprn6urua MoO+'?' ra WOo'-

aHaoHnapbl oran ro6utl 6upleuuen"p-'" 
^6epr 

AITup r''ra"lyvlAyp' Mece-

reu, PbMoOa, MgMoOo, G{Ho)rMoOu, neWOo, frAnWOt' Ca\\'IOo' PbWOo Ey-

Ha Kepo Aa BaHaAHI{yMAa orIAyFy KHI\4[I' rualuylAa-^rrayxro'T rrQ KoMIUreKc

r.roHrrapbrH ,"rryo 
* 
*'rr[r"u 

' 

6axruai ap ar, peaxcuj alapblH ToN{nHKII apI'IHAo

437



MoOo2- ne WOo2- aHuourrapbrHuu Sopuya)rrAaH_r{cruQale eq3.,rBir.rx. Mo(VI)Bo w(u) hr.rapoxcuaropr.rHa KerrAHK,qo, 6l*up I*r. Hro Bo jaMeOr.2H2O eoprr.ryrurapuua yjryu *"irp ru, Me=yo(M), W(U). JyxcexoKcr{AraruMo Aopoqoc,rrro orraH Ho3opAor, xevnpArajnui, tiy d.";r;;;;;;r.oHJrapbr xycycaH 
-yl ryor, Mo u gra_oor; ,;fii-";;w(Vl) Wo,;_uouy)aJpbrqa aHarHTr,rK rpyryHy roruKr{n erMnpnop.

Bana,4uyru, *agru6aen re rolepaubrH oMoJro Kor,pAr{KJropr,r HoHJrapbrHhancrr a,arr'rrr'rK rpyfia Aaxr,rJr onlaacu NsahHHhrH Jr eneuujjeuucn,oruaprm 
_(NIl)2S-e^ onau uynacu6aru.qup.

VOr-, MoOo]__1"_ *Oio- HoruIaprr rue NHo)rS rreKMypnop, rraKr{Hrr'roAlanap oMono Korr'rpnap. Macenen, aMM.HHW rr,rbnu6aar (NH.), Moooueturyayna cN&)rs orrara 
"rr"*,r" Lor,rorr,6gar 

"""r" xerup4,juugenroH)apnaruhrp:

. MoOo'-+ 8NIf. + 4S2- + 4H2O _> MoSo2- + gNHoOH

,"orrruJf,,*e 
(NHo)'s une rorspaMar Bo BaHaAarirap sa 6era pearcr.rja

WOr-o + g NH* c * 4S2- +4HrO _> WS2-o + SNH4OH

vo ,+ 6 NH*4 + 3S2_ + 3H2O _+ vS_, + 6NltoHEy peaxcuja 3aMaHbr oMoJro KoJrMHrrr rr,roAyurap xuccerrep, e,,rn6aprureapceH' cru6upl ne raraj r,oAyurapbr Hrr€ oxurapA,p. EyrurapuH hauucuclqa jaxurn hea.rr onyp ra rypruynapurH rc,,cupr.rHroH napvixauupnap:

Moura6aeH .#ff'":3,',;#:i; 

".x;il 
-"*,,*a q6Kyp.

3-1"1 
6, 

""*y"y*'y dwno)rs # Nirilrr apr'rrhr Hrro r.rruocax, o jeuuAeuTrIoAy3 oMarro xornpgujuugeH naah-uyna KeqolraKAr.rp:

-Apceu, cru6avu re #*:J"Jr*"],, ffi,1""""*ryr,,r, ronepaM Bouonu6r-ennu Aa 
"v:t11,:p., 

" o;;; i"creMr.rH uyxrenr.rg rpyffrapbrHAa
Jepnou_on clrcreMlropo yjryu rypury iacce"uxe MiuruKAnpnop.

Ey xaccerapa ocacnaHapar, Vo-3, Mooo- ;;llfo;r: uourapuuq IVAHAJIIITI{K .PY,I KATHOHJIAPBIH'IH APCEH 
-JUP,,".PY"Y*. 

A \AX.-T ETMOK JIA3'IM-aup. Ey japurr,rrpynyn 6arura ,orraprrnqin orurap HrS_e oaaH uynacu6eruuexepe QeprnoHr{pnop. Apceu, 
""r6rynn' 

*e .arri;urn 
"""r"- r(orHpA,Krrop,I{olf,rrap' qpu uyhurre hr.rrpoxen cya6r.rqrra qe(AyKrapn ha-nga, 6y 60hcaaHO3ApAaH Xeuuplujur*lH3 norrJrapAau j a-unur Moooz-- ror' oHyrrJra rroKyp:

MoOo2- +2H. +3HrS_+ MoS3J +l4HrO
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Ycretur MoS3 xoruror.q r.,rehrryl oMAJIO KaTHpMAcH HaTHqocHHAO,

oHyH TaM qeKMoCr{ jarruua Te:jr,rr zuTbtH,ra alapAblrAa onAo erMoK MYN[-

KylrAyp. VO-3 ne WOo'- HoHrrapbr hugpoxeH cynQuA;re rerrajjen qeKMYprop.
' - 

Eyrryn HOTI,ililoCHHAa Kar[oHJIapbIH aHan]I3HHHH cIICTeMaTHK K6AH-

rrrrrE[o jannrts MoJrH6AeH Jril]bIM oJraH e3 rpynyHa Aaxll.rr onyp' WOo2- -HoHy

HCI ra'Lnpnn^oH seuQ hern onan WO3HTO aontppauar rJ/pluycy IU.KJITIHAa

KyMyrrr rpyfly une 6llplr,rK,qo rreKyp so 6eflenuKno, oKcap KaTHOIInapAaH

uip"UIror* olyp. WOf- -I{oHyHAa. oKcI'rHa VO-, oe HCI une, Ho Ao oHy

BaHaAflyM MeraJrblHa KHMH peAyKcraja e4en hNgporen cyatpruute qoKMYp:

2vo-3 +H2S +6lf -+ 2Vo2* +SJ +4Hro

A^nnrttuur r'returyna (aur'aonnyu hulpoxcr'u r'ayhn-ruuaa) (NlIo)'S IDIo

re'cup erAI{KAo BaHaALu I{oHy cyJIQuA VOS ruerurnUa III Ipyr KaTHoIIrIapbI

^" 
^6rprrKAo qeKyp. Ey eneueurJropHH hauncH 6np neve oKcHArIoIuMa

Aoporracu oMorlo *btrp"p. [euennl oHnapblH a-HilrI]IrHI peaxcujanapu

ErropHcHHAa oKcr,rArroruMa-pelyrcuja pearcujaJrapu 6ejyr eher*lujjere MIUIHK

oraqailrap, xycycaH otuaP 
"itrnyriyr 

penxlturf gejxuuecu ula r*yruajuer

oryryprup. Jlamr 6eae peaxcujanap vox seuQ xeAnplep' oHyH Y'IYH

pearlnla iap,rurr*rnn ruqajer reAap FyH MYAAaT caxraMar IIa3bIMAbrp'

$ 87. VO-r uoruIapDIHLm lrcaKcrriaJrapbl

f. Typrrylap uno BaHaAar uehnytyna ra'cup erAl{xro layxreau$

ropxn6nu nonunaHaAauap oMoJra KoJIMACH HATHqOCIIHAA OIflap HapbIII![bI-

capbl pbHKa 6ojanuPnaP' '2. Auu6luryu iylqun MeraBaHa,qar r*leturynyna ehrujaua orlaBa

eAr,rJrAHK,qo ronyp ,"*yr..y Bepnp. Peaxruanu aprblrbllrAa TAApuqma haJrII

orrapat ruoAyg (VSi-uony) aMono KorHpI'Ip'^ 
3. hrjfpoxeH cynqrA rypu uyhutno VO-3 HoHyHy qeKIYpMYp' TIaKHH

ony januu: MaBI{ poHKo 6ojanr*lrrur BaHarHno K}IMI'i peAyKcuJa e4up:

}VO-)+H2S + 6tf + 2YO2* +SJ +4H,O

Cojyraa peaxcuja janan', rbl3Ablp,qblrga uca cyp'orJle.KeAllp' Ejuu tarte

6e'ru pefr.cr.ii "ln*-"p, 
MocoJIoH Sb2 no ja Fe2* 6ela re'cup Kecropup'

+. VO-.-t H V3* KI{MI{ pegyKcujacu rypuynaurAblPblJrMbllrr BaHa'uar "

ruehlvnyna crnHK MeraJrbr r{JIO re'cup- erMoKJrA OrrAO eAwrltp; 6y 3iMarl

tvturoirt* noryl{a xac orlaH 6enenruajn paHK arIbIHEIp:
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2VO-3 +3Zn+ t2ll + 6HrO -+ 3Zt2* + 2[V(HrO)6]r.

5. hUponen rre_IrcKclr,q HrOr. TpruyaaurabrpblnMbrru BaHa,qar r*,rehny_
nyta 6np AaM!ilbr H2O2 ueh-rryrry anaBo eAr{prrop. V(y)-y nepoxcrEa 6rap_
[oIIrMocI{HHH oMoJro xaJIMocH Harl{qocnrua uah-nyUa a.n6alg-rsrpMbr3br Ba
fa .rehpaju-roHyp poHx( oMano Konr,rp. 6y sauau, ehruua.n Ku, aBBarr{a
VOI - uon hngpauarubrp re VOo3- aMoJre Karr,rpxp:

VO-, + HrO -+ VOo'- + 2I]"

coupa uca voo3- r,rorryHAa r.rKr{ Bo ja lepr aroM oKcr,rKeH nepoxcr4q or2'
rpyrry Hrro oBo3 orryHJip:

VOo3- + 2H2Oz -+ [VOr(O )2]1- + 2H2O

VOo'- + 4:Hzoz-+ [V(or)r]3- + 4H2o

H202-uu aprhrFbr paHKr,r :an$neArap re peaxcr.rjanun hoccacJrBrFbtHbr
illiurAblp.

$ 88. NfoOn2- - uonnapbrHbrn pearcujaaapu

1. Tlpuynap ,{a uoau6garaapuH rraaturyrryHa ro,cup erAuKAo,
TyprryHyH aprbrfbrrrAa hersr oJraH ruoau6genar rypruycyHyH treKyHTycy
iurrrHbrp (rorQparuaaH_Qepnru oaapar). Ar'ruouuyrrr 

"o""olai ""t"vvriv olrp
Herlo ,qaM![bl raru IISOa rura 6yxaplarrrlbrpAhrrAa, roxMHHg 

"ep*rO, 
ff4orO,

x HrO Qopr,rynyna yjryn relau rylrA-MaBa r{eKyHry iurbrrrbrp.
2. hn4poxen cyn$n1 HrS rme ,orr6aaiurn rypruyraurAbrpbrrrMhrru

r'.reh.rrynyua re'cnp erAr.{Kro "rrloaH6AeH MaBI.{cH" 
"r"r"^ 

xeunllurae, lunu
AoFpycy uoru64enuu uyxrenue oKcr.rrJraruMe Aapoqorra (;5 Bo 

-;6,
6npreurualopuHr,rH rapbrrrrbrFbrHAaH oBBaJT ro rraehrya 

"u*, "o"pa 
uco roHx)

MoS, uexynrycy rroKyp:

MoOo2- + 3HrS + ZH. _+ MoSrJ + 4Hro

HrS re'cuprrlrAeH TrrM qeKMo ja*r-ua rerjur aJrrhrHAa oJrro eAlrn,p.
Metury-ny rypuynarrrnbrpAbrrAa raoAy3 MoS, ne ftrS_e nup"-urrp.

3' Auuonuyn poAarrrrA NH4scN raaaj xnopna bnct, urrrrrrpaxrrJro.
Moau6Ae'r_ y,ohuVna, 

JypruyrrarlrArrprrrur*- SnCt, rr.retulyr una ra,cup
errHKAo Mo'r -nun Mo" inuu peartujacu KeAHp. Arrruourpa poAaHr,rAr.rH
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coHpaAaH aJraBo eAI,IJIMACH HOTI{IIAC}IHAO KOMITJIeKC 6npneUUe AMOJTA

Karr,rpup ru, 6y aa cauujjarl,I HHTeHc[IB rblpMbr3bl paHKa MaJII'II(AIIp:

2MoOor +Sn2* +12[r +10ScN -+ [Moo(scN)r]'-+sno* +6H2o

Fe3* uouyna poAaHldrrlopna ro'cup erAlrKAo heuuu poHKH Bepup.

Morua6Aen KoMTuIeKcHHHH poHKlI H3PO. re'cupllrl4oH HTMHp.

He:apAeu xeuupaujur*lus peaxcujaubl cblHar IuYuacuHra ne ja xarrrs
y3opr{HAa jepnue jerupuar onap. Cysxoq KaFbl3hI 3oJrarbl Y3opI{Ho SnCl
rypruynarrrAbrpburMbllu r'aahnynynaan 6up AaMqhI rojyplap na jaur JIoKaHH

apAbrr{blrr onapar aHarrH3 oJryHaH r*rahnyn HJIa uurnejnplap. KarrrsAa
(IT{H4)2[MoO(SCN)J oMoJIa KoJIMocH HOTHqIACHHAA^ TbIPMbI3bI NOKO AIIbIH6IP.

iurr'-ifCt re'cuplangeH paHK Llrup. Eypa,Ua Fe3* -tloturapblHblH oJrMacbl

pearcajaja MaHe orlMyp, qYHKI oHnap SnCl, ta'cnp[ngan Fe2* KI{MH

peayxcuja onyHyp. Ey la NILSCN I'Irra pearcujaja KUpMI{p. A'rbtrMa
MHHT4MWy 1 :500 000-aup.

4. Harpryru hurpoQoc$ar Ih2HPO4. 5-6 A,McrbI (NHo)rMoOa

ruah^nyryuy Hlrrpar rypuycy HJIo rypuynaurguprt6, roxMI{HoH 50'C xxvu
rbr3Abrpbrpnap Bo l-2 AaMqbI NarlIPOo r'rohrryly ullo ta'cup eAl{pnap.

Auruoul.tytrr Qoc{opor*,ronu6Aarrm capbl Kpl'IcraJrnapbl rIeKYp :'

l2MoOl- + 3N[f 4 +POr4 +24H* + (NHo)r[PMo,2Oao]J + l2H2O

$89. WO4r - roturapblubtrr peaxcnjalaprr

1. Typurynap. BonQpauauapun uehuynyra rarbl MHHeparI

Typuynapna (HCl) re'cup erAHKAo, ar nonQpauar 4'puycynyH rIeKYHrycY

aJrbrH6rp:

wool-+ 2H* + H2O --r WO3 . 2H2O

WO2-3H2O cyAa rajnar4urga capbl paHxnH WO3H2O qeBpurap.

Bonspar'aar rypuycy rarbl rypuryrapaa (MoO3.HrO Qeprnu onapar) herrr
oJIMyp

2. hnlpoxen cvndu.u rypur r.rahayua WO2-o -Hy qoKAYpMYp.

3. Arrmomrynr cyrtQrr4 ron$par'aar wrc cyl;L heal olas flroAy3 oMaJro

woot +8Nlt* + 4s2-+ 4HrO-+ WSot + 8NI{4OH

KorlIPup
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Tvrolysy rypuryJraurAbrpAbrrAa aqbrr roH)p poHtcrru WS3 uexynrycy
aMoJra x(oJrHp.

4t" WOrabrH pe4rxcnjacrr. l)HCl Ba ja HrSOo lrrro rypruy-
narrr,qbrrrburr*,ruru rorspauar uehryr)rHa qr4HH Kaca Bo ja nyraua cLrHK MeTiurbr
rapqacbr r.rJro ro'cup e[u6, 6mp MyrAor caxlajrrpnap. Oue.ne KoJrMHrrr
,or4panaar rypuyc)rrlyH rreKyHrycy (WvI re W' 6r,rprerur.,renopunaoH n6aper)
gejuurorr ropxN6ru uehcynnap aMono Korr.rpMocr{ HorHuocHHAo MaBr,r paHK
:urblp.

2) heuuu 6npleurue Zn ueranu SnCl, uah"rryJry r{Jro oBo3 onyr{AyrAa
Aa iurbrHbrp. Peayxcnja oJryHMar yvyn NarWOo uahnyny oBa3r{Ha, jyxapuaa
ja:rnan ruuu (6.1) anbIHMbIIr sor{pauar rypruycyrryH treKyHrycyHy Ao
KerYpMoK onap.

S 90. VO-3 , MoOa2-, WOn- -rrouJrapbr rapbnubrrbrxbrH auaJru3[r

Karuorrnap rapblllrbrFbrHbrH BaHaAH)rM, uolu6Aen ae non$paryr 1ao11;rapbr

r,[urHpilKbr t4Jto allufi{3 KeAr,rur.rHIrH yMyNlH cxeMuHr{ rIa3opAOH Ker{uplln-
r'aejavexgnp. Byuyn oBo3HHo jannu: aaha 6ejyr npaKrr.rKr.I Mapar AoFypaH
hamr, 6y HoHrrapbrH III rpyu Karr{oHrrapbr (Zn2' uycrecsa orruaila) na Cu2*
trJro 6upll.rxge _oJrMacbrHbr aj[rlrrnarrrArrpaqaFbrr KH, 6yrurap Aa xycyctr
loJraqJrapbrH re Seppoapr.rHTr4JropuH aHaJrH3HHAo rrayruahr,rge e\ulrnp.

Harepleu revupAujuraa3 aHaJrH3 KeAr{rur,rHr.rH acacbrHbr ejpanaujur*aus
eneMeHrnopr,rH arrritFrrAaKbr xaccoJropn rorrrKra;r eAr,rp: a)Wor.IlO-nyr cyqa,
eraqo le HCI aprbrFbrHra he.m onuaMacbr; 6)MoO2-o ne Cu2*-uyH Typru
r',ryhurge H2S re'cnpHHAoH rrsKMoK ra6r.urnjjotneprE; n)III ryynyH aKcop
KarHoHJlapblnuu jejnuu roJIoBIrJIap[H aprbrFbr HJro rbr3AbrpAbrrAa r{eKMocu

hann, wo-3 r,roHyHyH AIo', une 6upnuxge ueturyrya raJrMacbr han-uapn.
1. wo42- - rrn ajprr.mracrr. cunar ,uyuroc,He 20-25 AaMqbr rreKyHTy

(oxep o napca) u.na 6npnuKAo aHairr.r3 orryHaH rrlah.nyl Kerypynyp sa- 2-3
AarHro rbr3Abrpburbrp. Ey sauan woo'-, wo3.2H2o aF poHrsrH qeKyHTy
rrroKJIHHAo qeKyp, rbr3AbrpAbrrAa roApr,rque WOr.HrO qeBpr,urr,rp (capu
penrnu) rypuynapAl horm onyp. tlerynryny ceHrpra$yra eruoxne 4u_
phrpnap,, ouy rajnap 6up ueve AaMqbr 2n HCI onaBo eAr.rnMr.ru cy Hrro jyjyp-
rrap Bo 6.2 yspe raAmr elr.rpJrap. CeurpuQyrar 6.3 y3pa raArlrr eAr.rJrr,rp.

2. WO42- rctjnnu. geryuryje 1-2 4anaun raru HCI oJritBo egu6, cunr
MeraJrbr napqacbr ulo ro'cup eAupnap sa ja 2-3 AaMqrbr SnCl, r*,rohnyly rexy6,
6up rtayl,uer cax.najupnap, "non$paM MaBrzcr.rHr,rH" aMaro xenrraeiu- WOro -
HoHyHyH oJrlyFyrry Kecropr{p.

3. Cu2* re MoOln qoKAypymrecu. WOI ajpunguryaH coHpa :urbrHMbrrr
r',rah-rryra 1-2 lar"rqrr (NH4)2S2O8 uehnyrry orraBa eAr{pJrap Bo rapbrrubrFbr

442



rbr3Abrpbr6, 3 Aerura MYAAorHH.qo fIrS reuuprap""p:-E{Tax^coHptl vroh'nyuy

6epa6ap hedMre cojyr cy r'Irlo lvpyn"'A'p^PT j",11:" 2-3 Aofllro

huApoxen cyrQraa r'r-rra lojgypypnap' Tar'r 'IerMell ,J:YTo"ou" 
coHpa'

qeKyHTyHy ajupupnap, ceutpusyrarbl iIHHH Kacaga se ja nyraua japrr he"lt't

riuraHa xur,ru 6yxapJlarrrIlblpblprlap. orop 6up reaep 'reryury (MoS') vetruytU

orapca, oHy ceurpusyratnalx'4blpManla'ajrrpapar oHqDAaH a''jprurmuur

qoKyHry ,r" orprerrlarlrpr"p' s'|'aur'qnpr;^'Hlu rroKYHTYrepu jyjapar 6'4-

.qo Kecrap vn;ruJr4 xuMtl taarll. "a'p'"p' 
CeurpuSyrar 6'6 'rspo aHarrl{3

eAurIHp' 
{eryuryxyn hanl oJrMacbr ne }rNo3 qbrxapbr,rMacrr. cruS,M6'rg, sa

s-Aou u6aper ora 6uua'dor voKYHTYHY ;iIsa;p""4-19.I*.".' 6 n F{Nor

r.aeh-rrylyrua nr"" 
"*p-n.p. 

rt"*'"'*uiun *y*wgy ljynu6' r'aahlyny rDrrala

Kerr,p,pnop. HNo3 rypurycyHy .'"'*up*ut-^*'fr'' 4-'5 
^gnMnIH 3 n H2'so'1

uohnyry aJIaBa "1 
6, "y"pui 

r)?luycyHyH 
-aF 

rYcrYcY- arlblHaH K?IMII

6yxaplarrrflurp"rprrup. CojigrAaH "o'pu, 
r"reh'nyny 5 AaMqlI cy }II'a

AypynallrAblpu6, 6'5 Y3po roru'Hr eAupnap'

5. Cu2* ne MoOlarrH re'junu. 1; cu2'-T]lT',' Mahnynyu 2-3

.qaMrdbIcbIHbIH Y3opHHa aprblrnaNlacbl ulro Z1vo-nu NH4OII oJraBo eIuIpJIap'

[Cu(NH3)]'z*tlouynoManoKaJrMocLJIaararaAaporlaHMaBHpourCu'*
-HyH oJIMaCbIHbI x(ecTapHp.-' - 

i)MoOal re,junu. Cy:xa.a KaFbr3blHbrH 3oJraFbr y3ep,Her hap 6uptuu.uaH

6up Aauuu or*u.ni SnC!-llu rlplllynarrrllblpblnMbllu ye]r,aY, aHaJIH3 orly-

nan uehly,, ne NH*SCN r*,rahnylyuy orraBo 
"Orpr"p. 

[MoO(SCN)']2- ar'rala

KOJTMOCH HOTTTqO'HHAO rbtpMbl3br ,aHKLIH r.,rejAana {bIxMaCbI IVIOO^} ol'rgy-

EyHy Kecrapnp.
6. vo,* Bo Fe2* [oIIJ'IapbIHbIH 0KGIIAJIaIIIMoCII B€I lryplllylfi'tl

rrbrxapbr,Jtruacu. 6.3 y3pa iurbIHM,'' *tJt'"v*u 
-[irv' 

14n2*'- I{iz-'' Al]"' cf"
C;t;" 6r.rpnnxge HCI-nn aprhlFbl' e'oqo uo hu'qpoKes cylOnaun tlilclaracri

ruta vu so Fe"'peqyr<cujacu n""'n"""*J J""'J'"""'" vb'- Bo ir(:2+ ofla

6unap.nop. Ey ruehnyna 2 AaM"Isl.O n ffrOr-'"it'y"y so 4 AaM"Isl 2r't [:irzSO+

r,rah.nyny arraBa .ri6i,, *r"u ," ja nyaw-cyn+ar rypuycyHyH aF rYclYc\'{'

arrbtHaHa rauu (axulpa KHMIr rypyrMar onrtraa)-6yxaPJlallIAblpblpnap' Ey sauan

VO2* so Fe2* uonnapbr oKcgJuroruupJrop. Cojgyuan coHpa r*roh-nyny 5 Aar'aoll'

cy ruIo Alpynarrr^npu6, cblHar tyu"c"*tu Keql'IpopaK 6'7 y:pa roAt-tl''

eArIpnap.
7.vo-3reAl3*te'jnrru.Mah.rryrraro;|IaBHpeal:cr,rjaaJIbIHaHKI,IMII

3O2o-yvr NaOH up.i*rru, 
""ruu" 

exu6 l-2 Aogre MYrILalHlIAa rb{3Ablpblpnap'

Ey :altau III rpynyu oKcop KarlloHnapbl 'rerytrryje KeqHp' JIaKLIH WO'' sa

AIO-2rroHJlapbll'tcot'lehly;rAarai.Iblp'CeHrpxQl'rrlalullblpMa'rnaqoKYHTYHY
ajupupnap, nru aoQo c! una jyjypnap Ba 6'8 Yipa rarrxr eAl'Iprrap'

CempnQyrar I'Ico 6.9 yape roAn'r ervurktp
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8. m rpyrr Karrlorurapbrr{bru rorjrrrru. Jyjyluyru qeKyHTyHy rbr3Abrp_Manra 6-8 na^rraqu ?-"Irg91 r"rehnyafrga n"-i'"arp""p.--er""p 6y rauau
-rry-yryqhrrBapu MnOr. HrO ranupci, ory-.rraq"rpr,a.ni l_2 gar*", KNO;re ja NaNo2 oJrnBo eruexrJ henrr erupaap. III rpyn KarHorurapbr iurbrHMbrrrrcynQar 6upreruuenu laehnynynau, u3p"1". ;\ily;- llryp"exre reJuneArxrHp.

1) TiIv -LroHy. Fe+ permcns tF{poo)Jt KoMrureKc rrroKrr,Ho KerrHpMoK
YqYH iucm,rbrur rtlefurynyr 3 .qarrlr{brcbr y:aprlne 2 .qaMqsr Hrpq 

""ruffioanaBa eAapox ehn{arna cbrHar uryruecunun ErBapbr me 6rp ,"r" ,q*ot WOzarlaBo eAI{pIop Kr{, o ilr:ur.r3 o[yrraH rraetrrryrrrri *p"ru*"u*. Meluryrurap'#Kspyrrtr{o cephearo*rqe fl{ra'brH nepoxcuo6upna_"*'*r" ;;; re ia rup"rilipoHxcru horuecurum Kepyrilr,rocu TiM orrryryrry Kecrepup.

,. 2) IMn2* uory. MnO-o -a KrrMr,r oKcr.r.qroruMe pearcujachr BacuroclrJrareJun eArr;rr{p.

3) Ct'. raony. HNO3 HrurapaKrilre MnO o re,cuprauro a Cr2Orz- aMaJroKAJrMA.peaxcujacrr, coHpa,qaH.-nepxpoMar rypruycyHa qeBpilnMoc, BO 6arrrrapeaxcnjarrap Bacr4rec,no clu-y- iru-6 KHMH oKcr.rAJrorrr HpMaKJra rejuuerMoK OJrap.

4) Ni2- uoHv. ,{auuu pearcnjachrHAa AuMerr{JrrnuoKcr{M Bacr{rocr,r rr,Jrorcjun eAupnop.
5)Fe3* so co2*,Holurapbr. 

|Ieh-iryryu 2 AaMqHcHHbrH y3opr.rHe g AaM.,rHaojuyur NH4SCN 
^aehnyay (p" ju rlpy lV:) orraBo 

"^r0""'O lupuu:u raHpoHKHH oMoJro KoJrMocH Fe.* uon5rnyn oJrryryHy_KecrapHp. NH.F re;a NanAy3y onaBo erMo*rro ueh-rryny peuxcnsnarrrlrpro, yr"piirl" orp Heqo AaMqbraMr{rr cn,prH onaBo eAopoK varxanaj'paap' lexcraxtrj"). 
- 
i"rp" oo"o-cr,rHHH MaBr,r paHxo 6ojauuacu Co2* ong5rr5nry Kecrapr{p.9. VO , ne AI$ re'jnrur. 6.7:ao xecrcpr.rrgr.rju Fpa iurbtHMbrrrrt,rehrqara, aen$ rypur peaxcuji (pH=3-5) :urHHaHa xurnrn HCi anaBo eAr{prrapne r',reblynyn ajprrua HyMyHacHHAe VOr- se Al3* reJr.ru 

"offip1) VO-, r.rony. 6-8 
-laMcH 

aerae rypur uehayna eh,ajarna chrHarruYIUaoHHHH Ar,rBapbr uae 6np ueqe laMorri 
-H2O, 

ere onaBo eAgpJrop KH,MWKYH raaap rrrehly,,rapuu re6erecu .ap.r-ri"riu. r,puueu-roH)? heare-Hr{H oMoJra KorrMocu yOl -rgy.yny Kecropr.rp.
2) Al3. y""y' lTiilypurl'ruetrnyna eeus rorraB, peaxcuja arrbrHaHa(pH 9) xuuu 3OVo -"aNtgl- r-netrlynyuaaH. €rraBo eA,pnop Bo rbr3A'rpbrpnap.Ar naM6nrsapa Alro, * IIro vexynrycy Ap- ;;),.fri;;:""p"p Jox-nauar

YrrYH qeKyHTyr{y ceHrpr'rQrynaurlupuarra aj upu6,' cy,ne jyjlpar, rbr3Ahrp-Marna 2 n HCI rrreh-rryrryHga henn eiauxlaH coHpa JriBhrM oaau rrayhraru japa-
au6 (cHrcooNa 6epx gyryny onaBa 

"rr"*"")T,1; -y ;;6rrH, arryr!(HHoHaa ja rrlopxn peaKT,Mapn Htr; re'jun erMaK yryn joxlarr,ra peaxcnjarrapbrHbr
aflapbrpJrap.
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VIII OOC[IJI

AHIIOHJIAP

$ 91. AHHOHnAPbTH TOCHIIOATbI

orcapha.naaaHuoHJlapblrrracurr$arot6apuyr'lBoKwYiuAyUIiIpbIHblH
yjryH rypuynapna ;Y;;;'+ uyp horu orlMacblHa ecacnaHMblruAblp' Ey

recHnear qu.qAr,r uyejJeU eAHirMHtu heca6 eAnJIa 6u.nl*las, qYHKH rt'ryxrenuQ

r,lyermuQlep aur'lounaprr, OHJIapbIH 6aurra xaccaJropllHA Kepa ulXrolnQ

cajua rpyruraPa 6enYPnaP.
Mecanarr,H.A.TaxarrajeBaEuorilapblaIuaFLIAaKbIrpyEJlapa6e.ryp:
I rpyna... Mno-4, cfr2-4, Nb-r, No-,' Aso'-o' [Fe(ctY)o]3-

oKc HArOr n,4 r4pvrqr4 aH HOTUI ap'

u ryyna... Cl-, Ba, I-, S'-, So'-r, Sro'-,' SCN-' AsC)'2-' C;t'o
peAyKcuj aeAHqII'I aHI'toHlaP'E "J 

dryr"^ sd-o,Po-;Bo-zsicr-,corrF,cl{rcoo- wluaQeperr amrohtnap'

Eue ejperr'uujr.,rur aHHoHJIapbI .{el.3O.la recrepulur,rjt{ KIYIM}I Yq rp}Iila

6enavajur.
Auuoxnap acac e'ru6aprula 6up-6upnepnnurr reJl'rnuna MaHe

orrMypnap. Eyna *G Ao 4pt"u ni5cnia311'ua Huc6a"rou H4tlr{p

hannapAa MyparrHor eTMOK JI'BbIM *"rrp. Anr'rou-trapntn raJurut ('Iox 3aMlaH

KOCpll MeroAJra, laha ,qorpycy aHaJrr,r3 
'onytu, 

ueh.nyrl,[as_ ajpuul'l HYMyHA

KerypMaKrra ,"irn^'!aii61-'Eyrf; yjryH blapar aHLIotnapbIH a,ia'lllr3llu'[a

rpyn pear(eHT, a[aroH rpyfiJlapa 6e'lr-ner 1"ryn aej''r'"' orcapeu oulapt'r"n oly6

no 
.1 
a onr*lar"racblHbl layajj an erMoK Y'{YHAYp'

AHuounapsrH oKcop peaKcl'IJaJrapui^ "" 6u: raruounaprt ejpeuopKoH

raHbIIu oJtMyuryt. Mocaleu, Ba2* sa Pbz* t'tolutaPrr*r SO2-o no 9(-"-:
aHuoHJrapbr "u"rru", ^e 

reSu*r erMlrruHK. orcuuo-, 6y anuoruapu 6apltly:'nt

Ba rypFytlryH Ay3JIapbIHbIH KoMoKIIHJI{ HJro roJuu erMi)K MYNIKYHAYp' 'Ag'

yryn-i"un 
"nr 

Cl- , L*"rn", Cl auaouyny Agt reuaxrniu una re'juH erMtoK

onap.

Enpmr.m rPYrI aHrrolr.lurpbl

I rpyn aHl{orulaphlua SOr}(cyasar uouy)' SO'} (cya{lut uony)\' S'O't

(ruocynsar uouy), CO3l(xap6onar raony), rot' i4o"6.1 rtouy)' ,":3i:
(apceuar uouy), AsO3h oa ia esO-r(apcenur uouy)' BO-2 (6opa'r uotty) 're 1a

Boou- lrerpa6opar-.r.ror9,'-rOo' 1*pot"t uony)' Cr,O'l l6noxporaar uouY)'

ri l4ryopra uony;, SiOh3 (culuxaruouy), C:2O24 (oxcanar r'rouy) [axI'IrIAIllp"
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Cajruran aHHoHJraD Ba2* aaa cyra il] herul oaan AFJrap oMono Korupupnop.Eyrurap Aa (BaSOo MycrocHa onuarna) AypynaurlbrpburMbrrrr Mr{Hepiur ryprrry_napAa henn orrypnap. Eyna xepe qa 
- 

f 
'"pyn 

unrorrrraprr, SO,o _Aeu 6arura,rypu ye|ufurapAa 6apuyM .uy*ipr III eKrH rrAo qeKypnop.
flejlrlrenrrepo 

IJ_lm orrapui I 
"py.r_ lyloHrrapbrHhrH rpyn peaKeHru,nej+t 

:." j::1rg 1ae* rrrehrryn4a tiir, _r>R"air;;:"'
rrg rdlro I rpyn aHr{orrJrapbrHhrn aMoJra KornpAr{KJropu Ay3Jrap, II rpynaH[oHJraphrHbrH oMo:ro 

, 
Korr,rpAursropu AJrJrapAaH eeprnu onapar,Aypyna rrrMrrrrr rypuynapAa heru onypnap'.

CynQar uory SOaF cynsar rypruycyHyH aHHoHyAyp.

Anuoruraprnr recrruear.rr
Ve,trsea 24

I

fpy.,yu TOIUKT,UI eAOHlpyny peaKeHTlr

2 3 4
.(y3raPbr cyAa
onyp.

Eapryra
as herur

,OKCAIIAT

aouQ ja rore-
Bu uyhr.rr4a
BaCl,

BO

f $qa,rq r,rorry)

S" (qar@u raouy)

SCN(pqqaltr4[rcHv)

tR(9..0.f 0rerr"+W*fO
na Ja rFppmaarru r.rony)

E{CN)-J Curmd,lo+epm
Q ne jagapmaaruu uoriyj'
CN-(oaarlunony)
hO, (6poaruony)
Ior (ilaarrcnv)
C, } (turroxnq.rr uouy) ne c.

Ct(rurq.rq nony)
Br- (fu0n{r Holry)

2I.[ HNO, rurmrpaKH wre
AgNO3
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1 2 3 4

Eapuyt"t
,[y3raphl

I orvp.

Bo KYMYUT

cyAa herIrt
NO-r(nutpar uory)
NO', (unrpur r.rony)

CHsCOO'(acerar uony)
ClOi (xnopar uouy)
MnO-, (nepuauranar uouy)

rpyn peaKTHBH
jouyp

$ 92. SOa4' HorurapbrHbrn pearcnjaaaprr
cyltpar TypruycyHyH 6apuyvl, cTpoHcr.ryM, rypryluyH Ba_ KzulclIytvl cyAa

sen6 hen^rr orin lyurapblAblp. Ia-rran cynQarnap jaxuru- harur oIypJlap.

NarSOo na K2SOa ueh.nyrraptr uej'pananp. O-rcane, 0,1 n NaHSOa re
ffiSO. uehnymrapu ryplu 

-pea*"t;a;a (pH 2) MaTTHKAI{,' SO'1 -HoHy

poHKcrr3AlIp.' 1. Baprpr xJrop[r BaCl2. Ba2* -uouyuYu SO'o uehnyny rno mp-

[rburbrurbt re'crpAeu, BaSOo qoKYHTYcYHY oMaJIo KarHpHp. fynrernn ryp-
lrryHyH seuQ herur onaH Ay3y oIIAyFyHAaH, 6apryr'l cynQat rypurylapla henn

or"yp SVrl* 6ene xaccecu SOla rc jununqe ncruQaAe onyuyp'
-^ 

Z. brponcfiyr]r N.napbr ar SrSOa qeKyHTycyHy oMono Korllprp Kr.I, 6y

Aa rypruyJrapAa hertrt orIMYP.

3. IlpryuyH ry3Jrapbl (Pb'* uony) ronoBrlnopAo Ba aMMoHI'IW

acerarAa hem olau ar PbSOo TToKYHTYcYHY oMorla Kar[IpHp'

4. Kymyru HxTpar AgNO3 cynsarnapHu .qYPYllqblpbulMbllu rraehlyn-

rrapbr r.IJIa qoKyHTY erere KorHpMHp, 6elo ru, AgSOa cyaa ruQajar roAop

jaxruu heJUI onyp.- Jlaxun cyl$arnapuH rarbl r,rehnylynla Ag2SOo qeKYHrYcY

(ar paHxae) euena xale 6ralaP.

5. M66pO6p[cTaJUIOCKOIIIIK pearcnja. 6up AaI\'{qlbI_aHiIIII{3 oJIyHaH

1.rehnynyn y:epr.rue qox Aa 6ejyx ollrajau 6up AilMlIbI Ca(CH3COO)2 ra ja

CaQ.{Or)2 uafrrryny anaBo e.qu6, hauujo oMoJIo KonoHa KHMH rbI3AbIphIpJIap'

frtcrn-CaSOo.jgrO KpI{craJIJrapbI aMaJIo KoJII'Ip. [ypynaur"ra caphag4n

1:86 000.

' $ 93. SO32- HorurapLlHlur pearcuja'naprt

l.Eapnpl xJroplrA BaCl2, SO', - aHI{oHy }Ina aF paHKIIH BaSO'

qoKYHTYCYHY aMano KorHpHp:

Ba2* +So2i+ BaSo3

2. Kymyul Hrrrpar AgNO3 cynsurnepun r''rehnyly HrIo aF Ag2SO3

qeKYHTYcYlryaManaKoTHpapaK'HNo3aaSo,i-uotlflapblHhlHapTbIFbIHAa
hena onyp.
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3. crpoHcnpr -NBnapEr (sl-) cyneuraepuu r,,rehnynnapu Hrro
hauqusnn rypruyJrapAa hertrt oaan aF paHruru qeKyHrycyHy oMano r(orr,rpup.

4. Mruepaa rylr,'ynap cyla hern orra, _Bo -rri.ia, cyr$urnepiH
haurrcrrnrr napvanaj apar, KyKypA anhugpugnHn SO, oMaJro xe"upupnep.

SOr-uu reJuu jrrlr?T oHyH jol .sa ja KMnOo ,"-hrryrrup"r*r",
poHxclrurorr/tupMaK ra6urr,ljjerrur4eu ucraearo eAr4rrr{p:

so2 +I2+2HrO --> 4H* + SOrL+ 2r
5. SOl, Bacrmacfi rlrre peAyr(cnja onyma pearcnjaaapu JoA ueuru<u ra:

ruoKruutrr so2 nna, horra cyaQr'rraepun r.aehnyrry r4ra Ao peryrcuja onyH)?:

SOr2- +Ir+ HrO -+ SOo2-+ 2l- + 2Hr

Sro,'- so 52- joay peryrcnja erquxgo ryprry oMaJro Korr.rpM,prrop.
Eyna xepa Ao rrepMaHranar cyaeuraop Hrra p",,iy 

"irju 
orryHyp. e"i^c"iunli

har*a rypur sa heru Ao ronoBu r,ryhurAo arapMar orap. ar*"p Na2SO, 
"Jn 

y_
nyry cyrear rypuycy Hna ryprrryrraurtlrp'6, tar,rqri-Aau*sr fMnO. uru""
eAnflco, ilGrpbrHqbr poHKcu3Jrarxup (Mn2* KHMu peAyKcuja oaprua):

5SO32-+2MnO-o + 6H _+ 5SO2l+ 2Mn2* + 3H2O

raneru uyt,rrra per5xcnja orAyrAa peaxcaja 6a,rra Tryp Ke*rp. onsorda
Mirrrra'ar rprrrycyr{yH _a,}ro*y Mnoot oMoJra xarrurjulraen, t tool -brH Mopyfy
poHKr.r jau*ura Kerr4p, 6y la rtraHraHrur +6 .KcrwrarrrMo Aopoqocm{a-v:-v, 

"*1"p.orep anr,uuur ja*rn poHKrrr.r uehnyny Er3Ahrpczrr, o ro,ypJ.raruapar Miurra,rdr
TyprrycyrryH ro4/p paril(Ilu qeKyllrycy aMaJro Korflpor{aKIHp.

3SO32- *2MnO-o + 3H2O -+ 2MoO(OH)2 + 3SO42- + 2OH-

6. Harpnyrra Hr.rrporpyccna. Nar[Fe(9N)sNO] cynerqlepzn nejrpanuahrynnapunrr vehpaj u rbrpMbr3br peoke' 6ojijup.- zns'o.-"lrrryryny 
"rur"erAr.rKgo peHx gaha HHTeHcHB oJryp.

orop 6up Heqo AaMrrbr Ko[Fe(cN)u] enane eAr.rJrco, oHAa rbrpMbr3brqeKyHry aJrbrHap. Typurynap peHxu jox eArpnap, oHa Kepo ra ryprx
r*reh-rryruraprr Hejrparr-na,rAbrpMar na3hrMAbrp. sror" -HoHy o"re p"u*cr1a
BepYHp. s2- -uoxy Harpr'ryM H,TporpyccnA Hrro 6euerurejn poHK Bep,p Bo
SOr2--uu raJunaue MaHe oJr)p.
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$ 94. S2O32- HonrrapbrHbrH pearcilianapbl

Tr.rocyrQar Hony S2O32- ruocynsar (na ja cyn{rur) ryprrycyHyH aHIa-

oHyAyp. Ey rypruy HrSO.-e suc6oras Aaha ,qasaMJIbIAbIp ae cep6ecr ha-rua

SO2 no S euane KarHpMocLI HJIo napqaraHblp. TuocynQarnapAaH cyAa jaxuru
hOln onanrr IOJIOBI{ MeTannapblH BO CTpOHCII)IM, CHHK, KaAMHJA,I, HI{KSJI,

Ko6iurr, MaHIaH Bo .qoMup (II) ryalaprUup. fanan ruocyn$arnap :euQ hen-n

orraHAbrpJrap. SrO'i - HoHy paHKctI3AHp. Ioresu Merzln ruocynQauapblH cyJly

rraeh-rrynnapunHn peaxcuj :IJIaPbI Irejrparla j axuxgup.- 
1. Eaprpr xJroprrA nact, apirrmauacbl I'IrIo orraBo eAmguxAe, SrO2:

aHr,roHy lulo aF BaSrO, rroKyHTYcYHY oMono Karlrpup. Eapuyr*l ruocylSar
raQpar Aojuyur Mohnyr oMono KarrpMaK ra6r'rnujjeruHa MaJIIIK[up, 6yna
Kepo Ao pearcujanu jepuna jerupluxae, cbrHar uYuocI',IHIrH AHBapbIHbI

ruyxa .{y6yr llno cyprMoK na3bIMAbIp.

2.Kyrwyru-nuTparbl ABN0, aprblulaMacbl llno anaBo erAI{KAa aF

AgrSr0, qoKyHTycyHy oMoJIa Korl,IpopoK eHqa caparblp, coHpaAaH roHyp-
narrrbrp re uehajer KyMyIu cyntpuae qeBpI,uIMocIa HarurilacHllAa mpaJlblp.

AgrSrO, + H2O -+AgrSJ +2If +SO42-

Ey S20r2- pIoHyHyH xapaKrep pearcujanapblHAaH 6upulup.
3. Typurynap - rucocynQarnap I*lehlymapungaH cep6ecr H2S203

ryprrrycyHy ajupup rw, 6y Aa e: Hes6acLIHAo H20, S02 sa S--a napqarlaHllp:

S2O32--+2H* -+HrSrO,

H2S2o3 -+ HrO +Sozt+ sJ

PearcnjauuH HorI,IqocHHAo oMoJIo KoJIoH KYKYpA ueh-rrylyr 6ynauua-
cuua ce6O6 onyp, THocyJIQar uouyHyn rarbIJIbIFbI Ha roAap qox Bo r,returylyn

reMneparypy Ha roAap jyrcex oJlapca, 6up o raAap Aa re3 iuIbIHbIp' Eele
ru, ejuu urapaurle cynsutnep ge S0r-uu ajupup, JIaKuH KYKYpA 6ylautucu
oMaJro r(orIMIIp, peaxcuja Sr0h, uoultapblHblH S0F, ururupaKbl I4rlo ro"jun
en',reje unxai Bepl{p Bo ruocyasarun oH MYhW peaxcujunpblHlaH
6rapuaup.

$ 95. Co1 -Honnapbrurur peaxorjaaaprr

Kap6ouar uouy C0r2- xap6ouar rypuycyHyH H2C03 aunony oly6,
cap6ecr ha.rqa l,l3"Iyv qejHIIl.Ip. ,flys-rrapqaH ,IIIbIH,qbIrIa, o raMaMI'LJIo

auhrEqpune (C0) re cyja napua-nnup. HrC0, uox reuQ rypuy orIAyFyH,qaH,
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roJroBH Meriurnapbr' Kap6.Harnapbr ronoBra peaKcujaja Miur[r(At4pJrop. opraAyurap,qaH clla hemr oJraHhr ja-rriru: 
^5--ryr, 

,u"pryrn 
- 
r" aMMoHr.r)a{.qyirapbrrbrp. fa-nau rpyy. 

-rf3r,gHrrapbr Cor2-uri opru ," 
""u", xap6ouauap,JTaKHH 6o":rnrrapu rca (Al3*,Ct'-,,Tiiu; huApoxcnAaop rxoKJrHHAo q€Kypnop.NarC0, ne KrC0r-r.nr 0,1 1 ^n"hryrrgup", lroporrr' ;;;;;""oo ryBBor,r4rorroBr.r (pH= 11,6) pearcprju^r"prprgp. Corr_ ' --;;;;;;;p' l. Bapryn xJroprA BaClr, i,rriroHyHy * -nubO, 

*"ilr*u .re*rypyprcu' 6y Aa rypynauM'rrrr Mrr,epar ryprryrrapAa Bo cH3c00H -4a c0r-nuHajpruluac, nne hom orryp,. 
. 
Cin$ar'ryprycyHyH re,,cupuugeH BaC0, helnorrMarna ejHu eauauga soH$ hem Lnan'aup*;w iynQar 

"r"rf,'r.urrp.z. Kwyur Hurpaf {qry9. "r,p-vrrpau i;;"';;" aF Ag,c0.qeKyHrycyHy oMono KarHpHp. HCI ra"cupnuaeu AgCl er,.reae 
^*rp. E;a;l-rr rajuargrrrga AgrO ne CO, nupo-ur"ro.

3' T;'pruynap rap6oHauapu cOr-HiH ajpruuacbr Hrro napvanaj,prap:

Cor2-+ 2H* __+ HzCor; H2CO3 + Hro + CO,f

COr-uuu ajpuluacrruu eheux ne ja 6apur cyrrapbrHbrH, qaha AoFpycyca(OH), ro ja Ba(0H) ruehnyruapbrHbrH 6yru"ru"iir;;;;;, re, jrzu erMoKMWKyHryp. Ey r*.reh-rrynnapuH Cb, ra,,cuprlHgon Oyrunru"ir CaC0, re jaBaCO, rreKyHryropr4HuH oMoJro xonMocu uerureecuu.qe olyp:

Ca(OH), +COz -+ CaCOTJ +HrO

$ 96. p043- rroHJrapbrHbrn peaxcuja.naprr

Ooc$ar uony p0o3- oproeoc$ar rypuycyHyn Hrp0o auuony ony6,opra rynnejo Marrr'rK r)puryAyp. yi etacrur ,ypqy oruyrynaan rr cyp Ay3oMorro KorHpHp: eo,cgarnap (Na3p0o), h*il;"+""S;;ip* lNaruro.; BoArhusQogqpauap Ca Gt po.)r. \ r -1/:

oocsar ryp-fl ayroup'naun cyaa horul oJraHbr roJroBr, Merarr BaiMMoHHyM AyyurapbrAbrp, enor,ro .{o artrano+o"e;;;fi,"; _"oBn roprarMeriuurapbr, MocorroH, Ca(H2pO), _qup. fanau AFnap iyla hor, oJrMypJrap,rraKrlH i4uHep,u TypruyJrapAa, 6zp ubx^,:
onyp. cupxe' rypyruycllry F ep 0o ;" o i rfln l'"#""r:#rff irtr"H?ff J,?tqypyJrarrrllbrpburhrMb,u (0,5u) HN0, -.qa ."16 hu* 

"ryil r"r"r, ""r-rupu*QocSauapu ryBBorrr H *T, 1_p:* cuj aj a Marrr{KAuprrop.l' Bapuyru xrroprrA Bact, NarHi'tio ,ehry, ;;" ;;ruyrrapAa he.rm oranar BaHPoo voxyurycyuy oMorro Ko;";";,

' Ba2'+Hpoo2- -+ BaHponJ

,a^,



Orep peaxcujauu r€JIaBn I{rlrrupaKbl LIno anapcar, HP0a2- uouy P0a3- -

a qeBpnrtoqoK Bo rleKyHryla Bar(P0o), ora.,rargrrp.

2Ba2* +ZHPoo'- * otr -+ Bar(Poo)rl, +2H2o

9eryurynyu rypuryrrapa orraH uyuacu6eru, BaHP0o-qa orlryry
KrdMlrAr.rp.

2. Manresuar rapbrrlrblrbr, Aaha AoFpycy MgCl2-Hr.rn NH4CI Bo

NH40H r.rno rapbrrrrbrFbr aF KpLrcraJrJrLrK MgNIfP0o rIeKyHTycyH BepLIp:

Hpo42- + NH4oH *Mg'* -+ MgN[IaPooJ +Hro

Ey pearcuja Mg2* ejpeugaKAa Ha3apAoH Kerlupnnvsnuup.
3. Monu6gex uajecu, ja"un aMMoHr{yN{ rnroru6Aar (NIt)rMo0o- utu

HNO3 Aa rraehr^nyry, SocQarnap rirro ce.rujjeru capbl KpHcTaJUIHK

Qoc$opouoxudgar ne ja Myacrrp HoMeKJlarypaja ecacan, aMMoHnyil{ 12-
u omz6Aeuo - QocQar qeKyHrycyHy aMorro Korr4pr.rp :

POr3'+ 2NH4* +12MoOo2- +24H" + (NHo)r[PMo,rI{ro]J+l2H2O

Aruuoul.tyrvt Qoc$oprr,ro"u s6\ar r{oKyHrYcy QocQarrrn apruruuga ho.ul
onyp. Eyxa Kepa Ao peaKeHTH qox aprbrnraMacbr llJro onaBo erMaK
na3brMlblp.

1-2 qaruuu $ocQar r'rah.rrynyna 8-10 aar"rqu Monu6AeH uajecu oJraBa

eAr4pnap no jpt<yn rbr3Abrpbrprrap (40-50"C rur"ru). Jlasurl KoJrco 6up raaap
caxnajnplap.

Peaxcujanrru hoccacluru NFI.N0, Ay3yHy oJraBo erAr.rKJro aprbrp.
Mehnyrga peqyKcr,{jaeguqunapuH, HrurtrpaK erMocr{ pearcr,rjaja l.raHe oJryp,
6ere KU, oHJrap Mo-n uo.uu6ren xejyuo KlrMr,r peAyKcuja eAr4pJrop.

Pe4yrcr,rjaeprqvnopLt oKcr{Arrorrr/{[pMaK ne Cl-. rroHaphrHhrH 6up huccecnnn
qblxaprMar y.ryH 2-3 AaMqEr 6 u HN0, uehnyn une rajuargbrrAaH coHpa Bo
irJrbrHMrnrr uahnyl llrle jyxaplryaru peaxcxjaHbr arapMar onap.

$ 97. 8402-7 ne B0-, HoHnapbrHbrn pearcuja;raprr

Cep6acr 6op (opro6opar) rypurycy HrB0, ar paHKrrr.r 6apx xpucra-rr
Ma,n"rlo oly6, cyAa xnQajar roAnap jaxuru heLu oJrAyryHAaH oH ranS
'ryptrryrap cbrpacbrr{a au4 e4lzorutp. Eop rypruycyHyH Ay3JrapbrHbrn rapxu6ra
uera6op (HB02) re ja rerpo6opar (H2B407) Typrynapbrua yjryu KoJrHp.
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EoparanapAau cy$a herrr oJraHEr jarruu: roJroBr{ MeraJrnap.rH
AFyJrap'rAbrp. EyrurapgaH oH ehervrujjernucr, Harpr{yna rerpa60par NarBo,, -(6opaxc) a.qrraHbrp. gox :aue ,yp-fruprrH Ayy3napbr orrAyrnapbrHAan, he.morau uera6oparnaprrH hauuiu cyry na'atrnyrqu .rrr"r;rl't raporr= eAapoK
'€JI.BLI 

peaxcujaja (pH 1l) r'aan,xqHpr"p. Cygu herul onr"rajun Oopu"iufrypruyrrapra herur onypnana E gpauapur, *"t ayrrrrupui p"""*.rrp
L' Eapxyu xJropu Bacr, NaBr0r-yu Ayp)rnarrrAbrpbrrrMbrrrr ueh-ryr uraqox Aa seuQ ryprxyrrapAa heru orun u.^6upryr'r"ro6opu, Ba(BOr),TToKYHTYCYHY OMOJTO KATr,rpup:

B oOr'- +3H2O -+2BO- 2+2H3BO3

Baz* +2BO-r-+ Ba(Bor),

BoOr-, +Ba2* +3H2o + Ba(Bor), J+2H,Bo,

PearcujaHuu rennujungeu xepyngyjy Kr.rMr.r, .rexynryje ja.nn,suehnynaa urrrrr'rpaK eAen 
-uera6opar ^,Eorrfry, japr*r -o"rrp. 

ouy raurreKAypMaK fryH peaKcujanu roJroBrr rrayhurge a[apMar Jra3brMAhrp:

2H3BO3 + 2OH- +Ba2r _) Ba(BOr)rJ +4H2O

2. Kyuyru Hurpar AgNO, ne NI!0H -qa henn orraH ar AgB0,TToKYHTYCYHY Bepr,rp:

Boorr- + 2Ag* + 3H2o _+2AgBorJ 2H3Bo3

3. A;ronyr 6ojaHuacrr. Eo!{n- y.rycy 6upleurrue;lop}r rraMraHbrHpoHKcH3 :lrroBy,y jaruun poHKa oo.;a;'p.- sopu"rup ry*t--r""a,qbrFbrHAaHaruaFrrAaKr,r ycyJrlaphrH peaxcr,lj acuHbr alapMar oJrap.
ny.u,qu'4-5 AaM.,nr NarBo0, uahyyl^6yxapraurqupbrpnap. fypy ra_rIEI. cojyryraan coHpa 3-4 4auvu .ar", itrsoo, s-?; a""*"i erun 1ne ja ue_rar) cuupru wro 

-ryT-"]_ 
rapbrrrubjp.br6 

--jT;;",pr;;: 
iurrun cnprprr,HanoByHyH KoHapJrapbr jaurun poHKa 6ojanup. peurcrrja ,ru*rau*", raHJrHK

Y3pa KeAr.rp:

BoOrr- + 2H* +sHrO _+ 4H,BO, ve ya (B(OH)r)

B(OH)3+ 3 C2H5OH _+B(OCrHr;,t +:HrO
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Ouola KoTIMHIu 6op aysynyny erl{Tr eQupra B(0CrHsL rlox }^{yt{y Ma'uAo

oJrAyfyH,u,aH uIrIoBy co',lujjenu jaruru poHKa 6ojajup'

$ 98. F_ rroHJrapbrublr pearcujanapr'r

F-uouy Qnyopug ryplrycynyH aHI'IoHy y'Iyqy r"raje ,oly6' 19'4'C-lo

*jrujrp. 
-o'rvi ovi"i"'i""i.ni rnjnu ne'.y'r"er* sahapnulup.,Earura

ha-rmoxin-nu ryp-ynupaun Qeprnu orlapar, IIF rypruycy opra ryBBonh*Aup'

onyH xycycnjjornepra F- -Hyn xuujoru peaKeHrnop ra"cupnngeu cep6ocr F,

KHMT,I oKcuArlolxMaMocr'rarf,,yu*, Q,YoP Mo"ryvf oJIaH oKcHrJIoIuirLIp[-

qunapuH haraucunAan .yui""""cql'Ip' gF-uu cavnjjaru xy':ycnjjaru' oHyH

Si0, ra.nO f&prlr6,rblrn' ie"cttpA. OJrAyrAa CHJIItKaTJIap LIJIO Ia3 IIIOKI."TIJII'I

cvlraH SiFo ouola KoTHPMacHAHP;

Sio, + 4HF -+2HrO +SiF4t

CaSiO3J + 6HF -+ CaFrJ + SiF4 +3Hro

faroeu MeriIJrrIapbIH Bo ilMMoHllytvtyu, haM'rI'IHHH KWYIU' arIYM[t'{yM'

ranaj Bo qr4Ba SlyoproAenup cyAa hanrl onypaap. f'aleru ropnar Me"[aJIJIapbI'

rypryuryH, MHc Bo cunr QlyoplrrJlapu *oh,y-"pu'HblH peaKc'lljacu nejrpa-

.na jaxrtu- uoHy I,Ico poHKcH3AHp.- 
l.Eapuyu *ropra BaCI, $nyop rlo MHHeparI r.ypluyilaapbln aprbtFt'IHna

Ba aMMoHI,Iy, ay-up"rsaa he-rrn-onan at po,x'u BaF, qoKYHTYcYHY aluoJlo

KorHpI,Ip.'Z. 
t<arcuynr xnopry CaCl, MI{HeparI rypluyrilpAa 3oH+ Ba cuPKa

rypuycyHAa herul onr'aajaH ar CaF, qoKYHTYcYHY aMaJIo KarI'IpHp'

3. Anurapu. 
""""rp*o"rny" 

GV) ti"iput' Orep hep 6upnrrleu 6'up

AaMqrbr oJIMaffIa uw*apvH I'Iro 
"rp^onry,J 

GU AysyHyHy rrae'hlynyttJ

rapbllllAblpcar, 6auesu.i, p"r*r, crIpKoHHyM-tuIH3apIiHar 6oja'cu 'aJIbIHap'

Alunir.ruur rapb[rrbrFbra-6up ralep qlyopu[ oJIaBO eA[JIca' oHAa cI'IpI(oHI{W

(IV) raouy Uu^hu ,qururrur-xou.urer.c fZlplz SI3KJIIIHA3 6Iaplaure'lilKAup'

Cxeuarur oJrapar peaxcujanu aurarblqaKbl KI{MI'I KecropMoK onaP:

Zruliz+ 6F- lZfrJ'- + Aliz

6enerurajra penx jaurrulrturrut capbl poHK'

Oocsauap Ba oKcaJrarJlap peaxcujaja MaHe oJlypJrap'
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$ 99. Si032- HorurapbrHrrrr peaKcrrjaJrapbr

- Te6uu ,,opa,rAe rryxrelue cHJrHKarJrap a,qnaHaH qoxry ckt r4c*u,_oupnorrrMoJropr,r MeBqyAAlp Bo 
"y:rr,,, cyporAa :urbrHa 6urepnep. Eynrrapttyxreaa+ clur,Kar rypruyrraplrn"ru Aysrapbr o156, reprn6lapu y'{,,u ,.,o_xrrnaernSi0r. *r9 eopuyn lllle nsaqo onfra 6rrrop.

. Orcep haul 
3lirurar rypuryrrapbrHhr raMH3 h-lu ajpsnaar MwKyHAeJr,urr{Ap Bo oHJraphrH raplrrrrruilnu y.;'.y*, AyuraphrHbrH oJrMacbr u-rre rrayejjeHerMaK onap' EvrurapAaH cyra herur or*", j;r;il;;;;""#i*u" rypurycyHyH"harr oJraH cl{Jrr.Kauap" u.urrnuno or"B, MeraJ,rapbl,brH NaSi0, ne K2Sio3Ayurapbrrbrp. oruapuu 0,1 H cyny 

""h"t 6;_.';;;;;;;. Horrqocr,AoryBBornr.r rEJroBH pearcrnjaja (pH lj) ,*r*gri Ee,,:an. 
"yru 

o"rUI oruajaHc,JrKarnap Mr'rHepar rypuynap xno 
-flapqaraHapar 

cep6ecr' cr.Jrr,rKar rypuy_napbrHbr oMoJro Kor,pllJrop. cyru rriun oalaajun ^u" - 
TypuynapAa [ap_vanauuajan crnr.rKarrrap r.ret,ryra Nurco, 

-;;-?;'c0, 
.u!ur."r.ruobr rrJroopHTMoKJIo KeqfipMoK oJrap' 6y oauau roJroBH MeraJurapbrH he,rn oJraH

:fl;11ftr:HpnollrMarlop, 
i"u'n'"f- t*r*u"rup",n ,eri,yrupu, poHK-

-,-..,-1'PprryM 
xnopua Bact, si0r:- uae ar Basi0,2- .rex,Typruynap,crdrrr'rKarrypruynaprH'n-"v-r"riloi"p;i#;"#H"Hl"Tilx?

rroKyrrryHy' ilJrbrHMacHrrran napvaranuipr"p.
2'Kyr'ryru H,rpar AgN,, ;;-*-;r*prru uehryr arro caphr AgrSi,,rroKyHrycygy oMono Korr,rpapoK HNo, _re h;; 

"ryp;^J" 

rurL

SiO32- * Ag*-+ AgrSiO3J

3. ,(ypyaaurum,-rypruynapa rorpr.r,,,,re qox Aa aypy onuajaH c,Irr.rKaruehlyrrnapuH'r oJraBo erAr{r(Ao - 
"r-r*u" ryp[ryJrapbrH'rH ar homraeruprxTIOKYHryCYHY (XCA) OMOJIO KOTHPHP. EO''3EH CbIHAT UYIIYACI,IHI,IH I,IqOPHCHH-Aexu henueurux ryueje 

_r"rporiri. ilp_yny, aprbr.brHbr cyp,,orao orraBoerAlrK,rro, xycycr,,a 
{ypynauA6rp"."""i, ";"# ;;#;u,p"rnou rreKyHryaHH Onapar rreKMyp' Ey :auan 

"rrrrou, rypuryJrapbr l,,rohnyrga KOJUTOT4A rrraK-nuHra (aol) rarrup. filtueu terre_r* 
"nnur" 

KoJrAr,rr(Ao ,u" 
"orror4 rrleh-rryn

ill,Xlll; "tTr""?r;,#:. 
*.,rrf ,u"r'"", rra cHJrHKar ryprycyHyH

. Crlaxar rypuycyHyH rau ajupr*lar yqyH raru HCI rtno 6rap He.re lo$erypyJaHa xauu 6yxaprarrrr*rpMar raiur*quip. Ey :auau 
"rr-r*u, Typuynapbrcycy.nauapar npaKruK, onapar hem o"rrr*.rajun" -"*-," "Jr'rp""p. vexynryTyplrryJlalrlAblprurMrrru cy ane HUrJroAHK,qaH CoHpa ceurpnQyrrarrr,r{blpMarnaaJbrpMar Jra3brr.{A6rp.

4' Arunrorr5Tn--p-'r"p"'. Typuryrrapa Huc6ares cMnHKut ueh.rrymla-pbIHraH cr'rrrr'rKar rypuycyHy aaha-iar,.r ajrrpuprap. Ey p;;;jaHbr, KeAr4rrr,
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cmlrKarbrH hu4ponus rapasrbrFhrHrlH [o3yJIM.acbI. Bo aMMoHI{W Ay3JrapbIHbIH

NHo* uony HJro crUrr,IKaT TypuycyHyH KoarynJ aclrJ acbrHbIII HOTUqIOSHIHp:

sio32- +Hro -+H2Sio3J +2olr

2OH- +2NF4 -+ 2NH4OH

sio32- +2H2o +2Nlfo -+H2SiO3J +2NH4OH-

Oxep cojyraa TToKYHTY aJrblHMbrpca, MahnyJry cy halraauun'qa 6up ne're

AAII{rO rbl3AblpMar na3hII'{AbIp'

Heaepe aJrMar Jlir36rM,qbrp Kr{, aJryrrrugaT NH4CI HJrO r6r3AbrpburAbrAa

Al(0H)3 r{eKyHTycyH Bep}rp Kr.r, 6y ,qa Qopr'aacblHa Kepa cHJrLIKar ryplrJycy-

HyH r{eKyHTYcYHO qox oxuajblp. hoM.II'IHI'IH raJlaj Bo cru6uyu NH4CI ro"cu-
puuaan 6yua oxulap hugpoxcua rreKyHrynapuHH OMorra KornpnpJrop. Eyna

*"p" g" iehs eTMer*,roK y.ryH, Si032- yuyn jox-naaua peaxcnjacrrHbr aflapMa'br

ueineher Kepyprrop. Aualtus onyHaH r'aehlynpr 6up hnccocranu rypyjana
ruruu 6yxapliurgnpapar, rypy rzulblFbt cYiKoq KaFbI3blHblH Y3spHHo xeuupu6
MaBH Merr.rJreH 6ojacuuun O,Sflo-nu cplpKo rypurycyHAaKbl MOhJIyny IUIA

rrrilojrrpJrap. Cojy. cy IrJIa jygyr4an coHap cHJIlIKar TypuycynyH hauuerunx
qeKyHTycy raJrbtp ru, 6y Aa MeruJIeH MaBHcLI HlIo TYIIA MaBH poHKa 6ojanlrp.

$ f00. Cr0n'- [roHJrapbIHErH peaKcrriaJrapbl

Orcanar ruory CzO42 oKciular rypuycyyl{H HzC204 aHHoHyAyp. Cap6ecr
oKgiurar Typlrycy - ar paHKIIL MaAAoAl.Ip, I,IKH MOJIeKyJI Kpl,IcraJlnaurua cyjy
prJro KpucraJrrlaublp. O cyAa jaxtubl heru olyp Bo opra rYBBojo MzUII'IK I4KI{

acacrmi TyptrryAyp. Ehrnjmrra rbr3.qbrpAblrAa aca* cy6nurvracuja onyuyp. Iyr-
BOrJrr{ Ke3opA}rnMo HaruqocI,IHIo H20, c0' ne c0 uapvanaHhlp' H2C20r AY3-

lapuugau .herut OJIaHrI jannrra IonOBIt MeTaIInapbIH BO MafiIe3HW)m

AyurapbrAbrp. l-alau oKcanarJlap cyAa 3aHQ, MI,IHepiM ryplllyrlapAa nca harut

orypnup. Oxc-ar Typuycy Ct'*, Fe3*, Ni2* uorulaphr r,rJro KoMrrJreKc aHgorr-

,ap, tcr(CrOo)J'-, [Fa(C2O4)3]3- , [Ni(C2O4)3]+ oMorlo KarIrpMoK ra6urujjeru
cev r.rjj euuar.rp. Sr0''o - aHlIoHy poHKcH3AHp.

1. Bapuyrrl xJropur Cr0o2- ule aF ponx<;tu MI'IHepaJI TyptuylapAa Ba

rajHarlbrrAa cnpKo TypuycyHla heLn olau BaC2oo qoKYHTYCYHYH oMoIIo

KorHpHp.^ 
2. Ka.rrcnyru ryJnapbl (Ca'*) Cr0n2' -uonynyH MI'IHep,IrI TypluynapAa

ha.ul onau Ba cl{pKe rypuycyHAa eharul omtaajau ar CaCr0o Iu3KJIHIIIO

qeKAypyp. cacr0o-nn clrpKo TypuycyHa onaH MyHacu6eru KiuIcl{W Ayarapsl-
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HbrH oJpaHAI,I-fHMH3

Qepuoruupup.
3. Karrp

oKcrrAJIOrrrI(HpI,Ip ;

aHr4oHJrapbrH haurrcrrugau CaF, MycrocHa oJrMaura

rrepMaHraHaT rypUl rr.ryhrarge CrOnz--u S0r_ue Kr,rrru

2MnO-o +5CzOq2- +16II" _+ 2Mn2* +l0CO2 t +aHrO

Pearcnjanu 70-80'c rbr3AbrpMarJra anapbrpnap. peaxcujaHun KeAH-
IrrHHr.rH Uah.nyla AaMqrbl-AaMqrbr onaBo eAHJrMHrrr [epMaHraHarBrH poHKCr,r3_
noruMocpr una acaH Myajj?I erMaK o-rap. Penxcu:aolllue a,qoroH aHpr oJrapar
6arunauup. 1-2 ganavrr MnSOo ueh-rryryuyu oJraBo eAr,rJrMacn pearcujanrr
KaTU[JIr.rTr{K Onapar cyp"euengvrpup.

Eyryn rryH'cbrHar ruymocnHo 6uup Herro AaMqbr aHiuru3 onyHaH
rrrah.rryr rerypy6, Na0H 

^una 
jysxy, roJroBHJrorrrAr.rp,pJrop. Eerarux-re,

laehrynaa ora 6ru1o.{er CaC! ueh-rrynyuyu aprbrFbrHbr onaBa elrz6 6up ue.r;
.[orrlro rbBAhIpbIpJIap. Kancr.ryrra AyurapbrHbrH qeKyHTycyHy ceurpaeyruraru_
Ahrpapar, vtcrEr cy r4Jro jyayrqaH_ coHpa .ureqHpra"la i. H Hrsdo r{Jro
uuuajuplep. r{exyuryxy ajupu6, aJrbrHMbrrrr r,r-ehrryra i la}r.rir MnSOo
oJIaBo eAIa6 sa cy hauauuHAa rbr3Abrpapar, AaMr,rbr-AaMqbr 0,01 .n n"orurr]
raHar HJro re'crap eAnpJrop. Mahlynyu paHKcuuloruuecn C,Oo2 _ ,;;rr*
oJrMacbrHbr KecTapr,rp.

4. Kereprue. Couyuuy oKaJrarJrapbrH a3 _Mr.rrAapAa KeMyprrouopoK
fiaprraraHMacbrHbr Beprnp. leneuu Meriuulap ne 6apuyuyl, oxcaliuupri 6y
3aMaH yjryn xap6oHarnap Ba Aoru ra3br oMoJro Korr,rplrp:

Na2CrOo -+ NarCOr+ COt

,[ourap, Hr{KeJr, ro6a.nr, MHc Ba laAorp Mer.oflap oKciurarJrap HJro -
Meriur oKcr,rAJropu oMoJro KorHpnpnap. orca.nauap 6ap cbrpa Karr,roHJrapbr
r,uro KoMrL[eKcJrap oMono KorHpMo( ra6amljjeruHa Miurr,rK orgyrgaprrngaH,
aHiuru3 oJryr{aH naehnrryla_rarr,roHJrapb; re'jun-erMo3AoH aBBoJr, oKciurarrraphrqbrxaprMar Jra3brMAbrp. qHxaprurua ja hana Aaxlrrr orrMaDra yi# 66;
MAMOJIAP}IH AJI.IHMAC.IHA KHMH I'I3A'IPMAIJIA, JA AA OHY TOKPAP OJIAPATrArU CYI$A' BO HHTPAT TYPUIYJIAPbIH'IH TAP'IIIIbIF'I HJIO I,IIIIJIOMOKJIO ONAO
eAr{Jro 6ulep. Ee"ne urureueuu S^Or-aH "Tycrycy,' oMoro KaJraHo KHMr4 fbr3_
AbrpMa,ra re 6rzp ueve qe$e cr02-o uou.rrapbl y.ryq uan$ra peaxcuja :rJrbrHaHa

il-Y: Xi'_"" erAupupnap-. Ajauruap KH, Ba2*, Sl*, Pb2; ,o .,r"nl", Ca2* 6y
OMOJIT,IJJA,T 3AMAHbI SOUS hArU OJIAH CYAQAUP IXOKJII{HAO I{EKOIIIOKIOP;
oHrrapbr uahlyla KerrupMoK[o roArfi r eAr.rpnap.
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}IKTIHITU TPYII AHIIOHNAPbI

l,hHn{H rpyn aHHoHnapbIHbIH repxN6uue Cl- (xlopua uouy), (6pouua

uony), I- -(oaua uony), 52- - (cyrsru uony), SCN- (poaanr'Ia uony),

tFe(CN)Ja- hexcacuauoQeppar (II) tFe(CN)ul3-hexcacauauoQeppar (III), CN-
(cuanprA uony), Br0, (6pouar uouy), ClO- (hunoxrlopHr uouy) Bo c. AaxHrI-

AHpnop.- 
Sy aHr{oHJrap :en$ Hzrpar rypuycy r*lyhnrznla Ag* une qoKYpnop.

Eynrapuu oMono KarilpAI,IKJIopI,I KYMYIIT Ay3JIapbI AJlpyJlarlrAblpunurrauru (2H)

HNO, -la harur onr'lypnap.
II rpyn aHuoHlrapblngax Saprnu oJlapar, III rpynyu oMarIo xarrp4nju

Kwyu.AyJrrapbr eroqo .qe S0o2- ne F- cyAa heru olyplap, I rpyryH 6aurra

aHHOHJrapbI rdlro oMoJIO ruteu 6upleIIIMOJIOp uca AypyxarrrIlbIpbUIMbIIII HN03-

Aa hanr oJIypJIap. II rpyn aHI,IoHJIapbIHbIH rpyn peaKeHrI'I Aypynalrlrl,hlpblJl-
uuur HNO3 rypur Irryhurte AgN0r-lup.

S'- uonlipu HI{Tpar rypuycy IrJIa KyKYpAo KHMH (herra S0o2- ruuH)
oKcuparrrAujunAeu, 6yua 'xepa ga tI rpyn aHHoHnapbIHbI rpyr peal(eHrH

ura joxlagbrrAa , aHzIJIH3 oJIyHaH r"rehnyny Aeivn, KWYIU HI'ITpar r'reblynyHyn
HHrpar rypuycy Hno rypuJyJraulAblpMar na3hIMAbIp'

II rpyn aHLIoHrIapbInuH 6apnyu Ay3Jrapbl cyla herul olypnap. OHyn
y.ryH, I rpyn aHlloHnapblngau Seprnpl oJlapar, II rpyn aHl'IoHnapbl BaCl, ule
,"iryprip. II rpyn aHI,IoHaapbI [Fe(CN)u]a- re [Fe(CN)u]3- uycrecaa onMarna

cyly iuehryrurapAa poHKcI,I3AI,IpJIop.

$ 101. CI- nonnapunbllr peaKcrlja.napu

X-ropua uony Cl- xrIopHA TyptuycyHyH HCI auuonyayp. Ey rypuryHyH
ra3 ruoKtrJuru hu4poxen xJIopI,IAlIH cyAaKbI nrehnyny aH ryBBoTJIH rypIIIyJIap

cbrpacbrHa lIaxHJIAlIp. HCI-uyn IYBBOTJII{ aCaCiIJrapJIa IapIUbUIbIDIbI ro"cu-
pr,rHAoH oMoJro KoJIMI,IIr, CaClrBo c. KHMH xJIopHAJIapuu rtaehlynapu, uejrpal
peaxcujaja, rraKuH aeuQ ecacnlPaau oMoJIt, KoJIoH Ay3JIapbI trlohlyly uco -

rypuJ peaKcujaja r'laruxaup. Aejuleunop raMaMnne 6poul'qne jogurrapa 4e
ar4,uAup, rryHKra HBr se HCl,ruuu TBBoTJIH TypmynapAblp.

XnopuqrepaoH cyAa eens heru oilanrapbl AgCl,HgrCl2,PbClz , erlaqo
ga 6ncuyr, cru6nyu oe raaajuH acacu Ay3JIaphIrbIp. falau xJloplrArop cyAa
jaxuru hem onypaap.

1. Kyuylu Hrrpar Cl- une aF KacMI{KBapr'r AgCl TIoKYHTYcYHY BepHp'

HururAa qeKyHry 6oayuryl-6euerurejn oryp, JTaKHH coHpa,qaH rapanblp

(uapvalaHsrp). AgCl ryBBornu rypuryHyH :eus herm oJraH Ay3y orIAyF)rH,qaH,
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ryprryrrapAa he,a olrrlyp, MocoJraH, HNO3.-JIarus NH4OH, Na2S2O, KCN
Kr,rMI{ Ma.qAOnOnpI,tH ro"cupraHgaH acaHJrbrnla he.rrn onyp.

AgCl +2NtlOH _+ [Ag(NHr)r]. +Ct-+ 2ItO

. Mahayrry ryprrryJrarrrAbtpAbrr4a AgCl jeru.r4au uexynryje Kerrup:

[Ag(NHr)r]. + cl- + 2H*-+ AgclJ * NHe*

Agcl-Aen (hh=^1,78.\!.'o) +utr*H onapar, AgI Aaha as ho,,, oruarra6r.uujjamrHe (hh=8,3.10-'7)uanl.rxgup Bo [paKrHKH oJrapar aMMHoHl,rwhugporcugle ha^ru onMyp. AgBr(hh=5,3.10-13)se Aga6irf Gh=t,l.igitiqeKyHryropH uy3"r'r AapoqroAa hern oryprap. Jlaruu ""v*rvu, 
6porrru ,epoAaHr.rrr,rH 6y uys"u henr onuacbrHbr, clrcrer\{o aMMoHr,ryM iupa"ii GZiiorraBo 

_erMoKJro hugponus HoraqocnHAe (pH 9,2) alae 
"ir"* onap.yexyuryHy 6y r,,reh-rry-u ,'no ryBBorJrr{ rriuxara,qbrrAa Ho3opAoH

revrapAnjnnar'r3 KyMyru xnopu.q hem oruapa 6arunajup, ffiv,, 60puu4 repoAaHr,rr aco AeMaK onap K[, heq herul oJrru)p.- Oxep t"r. ^or"uiu,
rroKyHryHyH ceurpu$yraarrr/{brpcar, .lJrbrHMbrru uo6+ae cenrpr.rsyrar; d;;
Her{o raMqbr KBr uehayn oJraBo ercoK, (6aau,ran*rv ,"tryrqu cl. onayrra)aMM'HHW hrupoxcr.rr r'aeh,yrynga Ag* rarhurbrFbr n! eg'ai KeqMocr{ rryHrlr$ajer roAop qox oralrarAnp. Eyni Kepo Aa uahnynga capbrMrbur_ aFpoHKrrr'r AgBr 6ynanrucu uejAarar, ,r,xrp; 6ynyn 

"""r" KoJrMacr{ croJrMacbrHbrH Hr'ruraHac,rr{p. o onMaJlb*Aa xyr'ryuyn 
-6porlrg 

Ba poAaHHAJrAp[
aMMoHr,ryru xap6onar4a :ene hemr oray.yraa, r,aehnyl raMaMHJro ureeea$haula riurbrp, aaha goppycy, rnrajeuuH hr"" orynrajau aoa,{ole 6ynauuacrrr'aejqaua rrbrxbrp' AgC) - h^oT- gruer vrvj *v1ryy haaupraHnrbrrx rapbrrrbrrrerfur erueK onap. (l n-e 0,25 M NH40H 

""^ 
(NOr, opiVigNor;.2. Oxcuureur,erprr*r,Jreprur re;cnpu. Cep6e", Cir-_ qox 

ryBBornr.roKcHAJIoIIT/{upr,.\tuAup. 
9b/2cl - 

qryryHyH craHAapr noreHcrrarrbrnuH rurjuerur
1,36 v raurxrur 

-eAqp: 
cl- uouy reue peayxcr,rjaeguvuAr.rp.

Jlaruu aaha jyxcer norescuali MiurLrK o*c,rJrorrrrup*,u4[opo ro',c,p
erAr,rKro CI- uoHy Cl, rwrln oKcr.rIJrorlup.

Eene or<cnArorrrrrrf)HqHnopo M,cEur oJrapar, rypru uyhur4e KMn0o,PbO2 ne KCIOI urro-lp 5o"3eu pearcujaja laxrn olau 
^aa,qgbnenepuu 

yjrynrarburbrurap'r ceqMoK MyMKyH oJrapca, oHIa xJropa uuc6erou *i;,
:ffiffi!ffir,trffidXiffi***Hqrropro ro"cup err,rqo cr uoHyHy

t{yHru, uopnl rtrehnyrna 6up neva AaMrirbr rarbr (H2s04), 6r,rp reaep6epx Mno, (E:Mn0r/l\4nr*=123v)oirase etH6 rbr3ABrp.qbrrAa CI, vuxrrp :
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MnorJ +Zcl' + 4H* + clrt +Mn2* +2lj,ro

peaxcujaHtm 6y ucruralroTAa KeTMacr{, rvrah.nynaa }I* raTsrnsrrL'II{bIHbI

6eyx olruacbr r,rJlo r.Iiah eaurap rn, 6y ga Mn0r/Mn'" "ll"rynysYH 
rapaulblr

rroreHcl{rulblHbl ryBBornH jyrconaup. Br2/lBt (+1,09V) no 7212I- (+1'54V)

qyrrapuHllH crasAaPr floreHcuiulbl Cl2lzcl- qIYTYHYH craHAapr roreuc]Ia;IbrH-

AaH KnquK oJrAyry yuyn 6yryn oKcnAJrorrrAupr.lunnep cl- noHyHy c12 xur'tn

oKcn.q,Jrorrl^upup. Eerre hanqa f se Cl- HoHJIapbI I, ee Br, aJIbIHMacBI I{JIo

Aaha rce oKcHl[florrrl{pnep. fejl erMoK ,TIa3bIM.qbIp KI'I' peAyKcujaegu'uulopuu

oH :eIaQuH.Qan 6npu *u", Cf aHHoHy roraBu rvryhurga KMNOo-ut

MnO(0H), KnMLI peAyKcnja eruer ra6unujjerraHo M:UII'IK AeJIIJIAHp'
'S.'i<a.,rrym Or*po"u" KrCrr0, ne-cylQar rypluycy HirSO4' K2Cr20'

HrrrrapaKrl HJIo -op'rat re"cllp- erlurK'qo xpoMyH yqyqy 6uplaurvecu

aAlaHaH xJropoMtlJl xJIopHA Cr0zCLz aMano KoJIIlp:

4NaCl+KrC rrO, + Otlrsoo --> zcrorcl2t +2KHSO4+4NaHSOa+3I{2o

dprulr,rnru olaH CrorCl, rolonu rraah'rryn urla pearcujaja xupaper

xpoMaT oMoJIO KATI,tpHp:

cro2 c12J +4oH- -+ Cro2-o +acl' + zHzo

fejA e.UunaH ra.,rpy6o qox AorHr jepuue jernpnnuocuHr|Hvl rana6 t:Aup,

qyHKl, Iircrrgr-un luon*ircu, peaxcuja rapHIubIFbIHa na ja cblHar luYluocldHl'IH

Ar,rBapbrHa ToxyHypca, o 3aMaH cl- -uy oHcIO arIMbIlII O.nap'blr. HeeapAOn Ke-

unp,uujur*,fla: uoHy peaKcuia 6.1rejA eAulnaxla jauaulbr Br ra I- uurrupa-

Kbr HJIa Cl ta"jnu onyHMacbl yvyu rerc6l{r eAI4JII'Ip'

$102'Ba uoHJrapbrlrbnr pea(cnjalaprt

Epor'rlrg uouy 6por"rl{A TypuycyHyH aHHoHyAyp' HCI-o orxIIr?F' huap!-

xeH 6po1au^a n 
"yxu 

lr,reh-rryrylyp. HBr haltquuus Hcl xuult IYBBe\rnH Typ-

uryAyp. EpoNrH,q rypuycyHyH Ay3rlapblrlAan AgBr, Hg.2.Br1, PbBr, cy'Aa herrt
-ori"vp"up. vuyr'lr.j.iaile 

-6po"nae"p 
xaccoJrop, e"ta6apruto xJIoplIAJIopo

.lox jaxurqbrp Bo orurapAaH 6arunuqa oJrapar oKcI,IAJIauAHPuqI'IJlaPu{H ra"-

c[pI,IHo a3 AaBaMJrbI onMalapbl ule Q-opr:teHllpJlap'
1. Kyruyul "r"[", 

igN0. ^6po*''g'ipuH r'raluryn rulo rtruQ capn

AgBr veryHrycyHy ;-"'p"p""-frNd, -ou-tt"ti onMyp' t{exyury N*LoL:3it
harn olyp "" ,pu*rr*i orup". (NH4)rC0, no AgNO, -YH zMMt)l{EKIIbI
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MohrynyHAa hem oluyplap. Cy na 2H h2CO4 Typuycy r"rehlyryuga KyMyrrr6po*rrro,"rHK ro3y rrJ re;crp-erruKro:

2AgBrJ +Zn{ --> zi* +2Br- +2AgJ

2. fatrr II2S04 
. 

Typmycy ule 6epr halga olau 6polru.4lapo, ro,,cup
erAlll<Ao, ra3 rrraKrrJrru hnlpoxes 6porrluff aj pbrJr6rp :

NaBrJ + HzSo+ -+ NaHSoo +HBrt

_ hragpoxeu xJropu.u,qoH eepmu oJrapar, hu4po(eu 6pouul rHcMoHcyaQar rypuycyHyH ro',cHpraHgou cap6oci Br, xuruu oKcr,LqJrorxfip. EyHyroHyp poltKrru ajpunan ra3brH rrbr.KMacbr arre 6um,rax onypl

2HBr +HrSOo -+ Brrt+2FIrO.+ SO,t

3' oncu,(norqfiprrq,Jrapun re'cnpu. Jyxap'ga Kocrop,nMurxAHp Kr.r,Brr/ZBtjy|t3_1-y oKcr4IrrotxMo roreHcrjirrrrrHbrr{ rnjrrrerra (E"=1,09v) yjrynoJlapar cl2/zcl' qrryHyH (E"=r,36v) oKc,Arror.uMo roreHc,aJt*ra nuc6areua3 orAyFyH.qaH. Ba uouy Aaha ryBBarJrr4 pegyrczjae4uqapnp, je,,uz. Cl-LOHyHya acaH OKcH.trjro,Ilup. hoNr.{r4Hr,ru eJro oKCr{AJrO rr r/rr4p uqnrip," "ryunAyp
xu, cl- -uy oKclrAirrrorrrr,rpMaK ra6ulHjjeruHo Mirnr,rK orn uo"raruprr harga,Br-uy Hco oKcr'rnJrran'qupry;op. Eera oKcr,AleruArapuuaja Ha3apraH Keq,p-
aajur'ar.rs pearcajagau repyqyjy Kr.rMr{, raru I{rS0o ,.r"r"pr"* orup.

Epor'.ru4neplrn uoh.nyayHa xnony cy litr_yu "y"y ""t"yny) re ja
Harpr.rry{ huno:x-nopur NaCI0 ro"c,p erfipnop. Br yvyx couujjesl.r oru, 6y

P:,T:1.T",:::. i_l.pJ"l_ryf cbrHar uryruocr.rue 1-Z sau,,ru Nun. ,er,ryryoLIp Heqo l{zr\4rdbr 2I-5rSO, uehnyly r.rrro rypruuylarugup'6, t_Z rciorixrlony cy tso ja NacI0 r'rohnyny orisa 
"guprrep. 

-cepoecr 
Br, ajpruruacuHar,qrec,riAa r"rehnyr roHypnarrrbrp. oxep r,,rajjj e^cyj a sr.rc6areu Brl-y j axuruhoru e4ou 6up He.re AaM.{br rur-,lpoeoiru crr"ct, ,il :, ;;;.o erano e.r*r6q:uxaracar'" ho,,e,quqil ro6anecn- 6porr,r yry, -caorriia*, 
orraH HapbrHr{brpoH*o 6ojna'largrrp. Xnopny 

"y 
uprur.ruMacbr r,rJro KerypynAyKAo Hapr,rFrqbr

penx capuja Keqrap, 6y Br -rroH-/HyH ruyhyyr,r pearcnjanapbrHAaH 6upugup.
CI- r.ronyuya oxruap, Br -uouy ,qa eene p"ay"trju.*Ar.rqu orryryHraH,

rorroBr,r lryhnr4e peayrcNja erMaK ra6alrEjjerlr"i r'rrr* aejllarp
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$ 103. I- uon.naprurbrH peaKcuja'lapu

l- uouy hngpoxeu jo4ugun cyAaKbr rvrahnyny olaH jogug HI ryputy-

cyHyH urrorryuyp. by rypurl,HCt se HBr Kr,rMH ryBorrilalup. cy,aa harut ol-
r,aajau joqu1repa". KYN{YI[, qrI'IBo, rypFyluyn,, hoM'IuHuu ur'rc (I) EF-

JrapbrAblp. Irl2t- .,lyryuYH craHAapr rloreHcuilJru Br2l2Bt vYryHYH rroreHcu-

il.JrbrHAaH 'o^ 
*rtr"bflIy,'y Y'IYH; HBr ne ja 6port4,gropo H-o33poH, hugporceu

joaua rypllycy Ba oHyH Ay&'rapH acaHnblrJla cep6acr I, xnluu oKcI4IEa-

*u""*arp. uuc6oreu gaha a: onrylyHAaH joaua rypuycy Bo oHyH Ayy3napbl

I, ruuu yahaa acaH oKcI'IAnourAI'IP.

1. Kynryur Hlrrpar I uoHy lrrlo capbl AgI uexynrycYHY oMaJIo Korl'Ipa-

paK HHTpar rypurycy Bo u*rorrryt hunpoxcrlaae (AgCl-aon $apura) harul

onMyp.
AgBr-ae onryry KHMII, AgI -,qe na ia 2n H2S04 r'aehlyly HHIITTI'IpaKsI

HlIo cLIHK To3yHyH Te"cupuHgoH [apqiIJIaHbIp:

2Agr{ + Zn{ -) Zn2* + 2I- + 2Ag{

2. fypryrryn 4r:naprr I- uoHy Hno capbl Bo ja rstsulu ponx;lr'I PbI'
qoKYHTYCYHY Bepl{p.- 

S. iaiur HrSOn joaru 6upleuruolapllHo 6por"Ir'ralapAo orl'r)ryy KI4MH

ra'cup eAapaK HBr -nn oKcHAJraIxIvIacI4Ho Hnc6aras, HI rypurycyny I, rutvln

acaHrIbIUIa oKcI4AJIoIrIAupup. Cyl{ar rypuycy 6y saruau S0, naja HrS xuruu

peayr<craja orIyHyP:

BI- + SO42- + loHt-+,4trJ+HrSt +4H2O

oMela KoJrMHrrr jOa cojyraa ryrryH-6o: qoKYHrY luoKJIi.IHAo rloKapoK

r',reh.nyry roHyp 6yxapu ajprrmlp.
4. Hnrpur HoHy. N0r- InoHy cylQar, x;lopll.u, Bo he'rra cupKa

TyprxyJrapbr HrxrHpaKbr Ula I- HOHyHy eJreMeHTap joga ruuH OKCI.{AJIArIIAHpup:'

2I- +2NO-2 + 4H*-+ IrJ + 2HrO + 2NOt

Clrpre ryplxycyHyH LIIITTI'IpaKrI ula jogu4 I'IoHyHy oKcu'&rloluMocu

N0-, -urr cevujjorll xycycnjjeruanp Bo oHyH re"jltunu YqYH ucruQa'4o

"lrrrp. 
Peaxcujala aMoJIa KoJIMHIT 12 ryrryu-6o3 poHKrfl qeKYHrY IxaK-

rrr,rHAo qeKYp ra r'aah-nyny roHyp poHKo 6ojajup' ouy 6eHso-r "" 
j" 

11TTl1
rueh-nynyHyuyu xeraejn-uaa re jllu erMoK o.nap.-AxupbIHTrIbI hzurAa peaKcHJaAa

aJrbrHMblll,orryp nnlhryna AiIMrdbI -l*tottt, i-3 AaMcIbt Hnuracra uohnyly

oJraBo 
"4rpr"p. 

-Mohnyn jog una HlrulacTaHblU 6UplaurrrlacHHHll aJIblHMaCbI
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H.THrroc,rrro HHreHcr.rB MaB' poHKO 60jajrrp. lrra.qupgurga paHK r,rrHp,cojyayr4a uce jeuugeu oMoJro Korrr{p.
I- nouyrqau seprnH onapar B. -nony Hrrrp,r t4,ro oKc,AJraurnrup. Ey

gHyurla u:ah egurup ru, N0-24I0 (0,99v) *yrynyn craruapr noreHcgzrrrbr,
l2/2r- (o,54v) 

"ryryna uuc6eren 6eiyx, Br2r2Br- 1t,oeu; qyryHo uuc6eren
HCO KII{HKAHP.

5. Muc ,uyry I- HJra atrraFbrbrlaKbr Kr.rMr.r peaxcnjaja xs{pap:

2Cu2* +41- -+ 2CuIJ + I,
Ey aauau Q*rl cy*ryjy paHKHrrIa r-l.uc (I) jolrra qoKyHrycy qoKyp.
Hrrr arurajunrAa 6eno Kepy,a 6unep iu, peaxcr,r.laHbrH r,rcrrrraMor,

r2l2l- (Eo=+0,54v) se cu2*/cu* (H=+0,25v; ny.r"prnrn """unoupr 
rroreH-cl{arrrrapbrHa yjryn x_o.nlrr}rp. Ey raHyHcysrryryH ce6e6, Cul6l-:'tb_,ri-;;i,.Q

hann onuacbtuaH u6aperaup ira, OyuyH Aa Horr,rqocusAe uehly31ga Cu* ra_T'UIbIF6I ryBBOTJIH AIUAIbI TYIUYP SE CU,*/CU* I{YryHYH TAPAUIbIT IOTEHCHZUI'Ijyrcenup. 0,I2l2I uyyni nl,c6ereu qox a3 orrAyryHAaH peaxcujauuu
KEAI,IIIIHHII I- UOUIAPTTHbIH OKCHAJIOIIIAI,IPMOK HCTI{.AMOTI4H.qO AIAP'IP.

(E:Cu2*/Cuy=0,86v)

$ 104. 52- uoruapbrrrbrH peaxcuja;raprr

CYrrQT {ouy HrS-au cyAaKbr rraahnyr orraH cyrsna rypuycyHyH
aHr.roHyAyp. Cyreua ryprxycy - en ser.re ryprrryrrapAa, Oraprrar.rp. byri y:.y,oJlapar, ryBBarJrr.r ocacJrapAaH aMoJro KaJroH cynel.lgrep, raehnynla ryBBorJrHrEJroBH peaxcujacuHa MaJrHr(AHpnep. heca6laraa^ *"""uprp *r, 0, 1 la Narsne. KrS uehryrurapunuu pH = 13-Ayp. harunH .ur"rrur.lu CNHo)rSuohrynynyu pH uce_925-tip. gox aeu$^u"u"rupaun 

""";; r(orroH Ay3nap,6o"ga.ha'rrrap4a (Alrsr,crrsr,Tisr; cy urur,paKbr LrJro MeBqryr ona 6ulureju6,yjryn huapoKcrdArropr,rH oMoJro KaJrMocr,r ,,,a. flapqanaHbrpnap. Karuoruraprnrrpymapa ajpruuacunra- cyaerEgrepuu 
"v:u,'.yp.vipi''..r"rrr"p" Bor€JroBrr MeriurlrapbrH cyr$nnnapr.rHa oJraH ,ynacrr6arll 

"rr"*, 4""rrirupa"n:ah eAu.rrrr,rgnuup.

, 1. Kyrr,ryu Hlmpar S2-nna rapa Ag,S qeKylrrycyrry Bepap. geryrrry NIIOH_le herrrr 9ryyp, rbrqAbrpAErrAa A/pynaruDrpburMbrru fnroraui"]rrr rrl,p.
. 2. Typuryaap. {ypynaura'pu-ruru HrS0o ," i{Cl ,yp.ynapbr 6up voxcyr$ugrepu napvarraj upnap:

NarS +IISO. -+NarSOo +HrSt

FeS +2HCl +FeCl, + HrSt
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hugporeH cyn$uauH ajprmuacnurt rax jyuypa ujuHuH oMarla

KorrMocu Bo eror'ro Ao Pb(cH3c00)' Bo ja NarPbo, ueh-rrylapu HJro

HcnaAburMhrlu KaFbI3brH rapa:IMacbl rute 6H-nuox olap:

H2S +Pb (CH3COO)r -+PbSJ +2CH3COOH

HrS + NarPbO, -+PbSJ +2NaoH

3. Harpuyrr Hrrrporpyccnl Na, [Fe(CN)rN0] 52 uony ulo cawujjern
rnpuuu-6enenureju poHKrroMa Bepup Kr, 6y ta Nao[Fe(CN)5N0S]
KoMrrJreKc 6uprauruecllHl,IH oMoJIa KoJrMocHHHu ca6e6uAup. Orcuuo, roJraBn

oJraBa erA[K,qo, poHKHH oMoJIo KoJIMocH xuQajar roAap 52' nonnapunun
oMoJro ranqujrarueu I*lejgaua rrblxblp:

H2S +2OH- -+ 52- +2H2O

4. 52- r.ronaapll LIJIo anapburaH peayrcuja peaxcuja.napu. S/S2- lrYrYIrYH

craHAapr [oreHcHitrIbIHbIH ruj r',terlt KHq Hx oJIMacbI Horlrr{oc}IlrAa (E"=-0,48v)
52- uony cep6ecr KyKypAo KITMI,I qox acaHJrbIrJIa oKcur,JIaIxHp na 6yua xepa

lo arrn, pelyrcrajaear,IllAl,Ip. Eelo xu, S0r2- ne S20r?'selllunblHa oxruap, o

joa vehrynyHy poHKcl{3Jlolrrrupopar, Ir-uy I- uonyua KHMH peAyrcuia eyup:

s2-+ Ir-+ sJ +zr

52, 52032', 502-3 ne S0n2- aHI{oHJIapbI rapbtIIrbIrbIHbIH aHiuII,I3Id (6aurra

aHIrOUIap Or'laAlrla)
S'-, Sr0r'-, S0'', sa SOo2- aHoHlapbl 6upnnxge onAyrAa re"juu erMBK

1n{yH aHIUru3HH cl{creMarnK KeAHtuI,IHAoH ucruQaAe erMaK JIa3bIMAhIp. 9ynru
6y aHuoHnap 6up-6upune MaHe oJIypJIap. hemrerAa Aa aHiuIH3 onyHaH

r'rehrya 52- ne 52- na S02-3-gau u6aperAl,Ipco, rypllrynarllrblpAblrga HrS ae S0,
ajpur.rrup:

so2+2H2s -+3sJ+ 2H2O

HargqeAe 6y raenaplan hancn apTBIDIaMacbI LUIa oJlapca, o rillblH Aa

ajprurrrlacu uyejjo6 on)fiaqarAhrp. oxep s0, aprur:lauacu HJro orapca, oHLa

Jhrr*., ru,' 
-r'rehrynyn 

rypluyrlaqqupmlruicg rvreh-nynaa jannus Sr0r'-

oJIMacbI hanur ruuu (S0, nO S-nu eueyle xanuecu) uyurahnga oJryHar'Iaryblp.

Eena ha.nqa aXbIphIHqbI "gHEOgAH arIbUIMbIIIl" OnaqarAblp. 
^ 
Aj.UUu.Uup xu,

S0l3 ne 5202-3 .uprrrrt t bt ry)?uryJlarn/(blpblrlaH 3aMaH 5202-3 -nun nepluju

r,.rahcyny OMOnO KoTHpoqOKIep. Hehajar, 52- UurrupaKbl fino S0r2--11n ra"juH
erMaK fIyH HI,ITporrypclIA pearcujalru rar6ur erMoK oJrMa3.
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gynxu Sr02-, uurrupaKbr r,rJra ra ja 52- ne S0r2-rapbrruhrrbrHra S0r2-- r,ru
re'Jux oJryHMacbr rroruHJroruup. hop ura harAa rrrehryry ryprxyJraru{upu6
BaClz une peaxcrajaHbr arapAbrrAa, rypuynapAa heru onuajaH af KyrqpA
rroKyHTycy iurbrHbrp, Qyny aa BaSOo ruua ro6yl erMor( orryp.

S'-, 5202-3, 502'3 Bo S0''o rapbrrrrbrrJrapbrHblH auraFbrra Bepr.rJrMHrx
cHcreMarrdK ald,atrvt3yt cxeMH rua: a) CdC01 ro"cupr.rHgoH 52: vexgypyJropKoH
S032-, 5042-, Sr0r'- HoHJrapbr r.,reh-uynua raJrbrpnap^; 6) S, uonyuy .reKryplaojeH,
crpoHcHyM Ay3y Bacr,rrecrare ura S02i na S0o2- qeKAypyrMo"r"e; ,) ,4ypy-
rarrr/lbrpbrJrMbrrrr ryp[ryJrapAa SrS0o rrn npaKTHKH OJrapar holn onuactrna,
ejuu sauauaa uce SrS0, -un henl oJrMacbrHa ocacJraHMbrrxAbrp.

1. s2- ra'jnnr.r ra ajprrauacu. Eup AaMqbr un*^i oJr)rraH rbJraBr,r
uehryna 6rap gauvu Harpuyru HuTporpyccug nrohnyny enaro eAr,rpJrap.
lupr',ruru-6aneruroju poHK\rr{H oMaJro KoJrMocH 52- ongyryny Kecropr4p.
Oxap 52- uyejjon eguJrMr.rco, 5 gau.,rrr uehlyla 6up reaep CaCOray.y 

"ru""e,qr4pJrop na .ralxa-rajpbrrrap. f:I_eryHrynyu ceirrpuQ)trnarrr/(brpMar:ri ajHpu6
'raM rreKMenn jox-rrajupnap. Mahnynyu 6up ,qau.eucr[ra u]rpuyM HHTpo-
npyccHA Jra3brM Konopco, jeuo ga cdc03 o.rraBo eAopoK uanxa,rajrrprrap. Tarur
rreKMo oJrro eAr4JrAllxAeis coHpa, cdS ro KaAMr,ryM 6aarrrra .uyrflaprrugau
u6aper qeKyHTy cdc0, -un aprbrFbr nne 6upnaxge ceurpntpyranrrr/Erpu6,
jyjypnap. 9erynrynyn capbr porrx,qe onlracu S2- orrAyFyrry rocAr.rr eAHp.
oxap paux aj.usrn gejr,rrgupce, cbrHar rxylracHHo 6rEp Aar,luu cuSOo ne z-3
Aarl.,rrl 2.u HCI rvrahryly orraBo eAuprrop. Ey :auau cdc03 herm onyp. cdS-
HH capbr r{eKyHry^cyHy aaha :aus herur oJraH rapa cuS vexyHrycy r,rJro aBo3
gnyHy-p.Sr0r'-, S0o2--4en uSaper oraH (ne 6aura auuoHnap) ceurprz4yruru 6.
2 se 3 ocacoH raArar eAupJrap.

2. 52032- -re,juxu. 2 gau.uu ceurpueyrara (6auuauruu ueh-rrylAa 52-
ollra,[urAa) 3-4 garrauH 2 u HCI ueturyny oJraBo eAo-paK rbr3AbrpbrpJrap. A. ,e
ja capu 6yraurunun^(ryrypa) oMaJro KoJrMocr{ Sr0r2- orgyryHy Kecrapr.rp.

3. s032- ne s0r2- -xyr re'juuu. Cenrpuey*i"rn rauau hr,rccocr.rHo raM
qeKoHo rurr.rr.l SrCl, ne ja Sr(N0r), uohnyl Hrro orraBa eAHpnap. gerrrryru
oJraH qeKyHryHyH (SrS0r,SrS04 Bo crpocilyuyH 6aIrra ly:rapil) aorur jyjy-
Jlapar (Sr0r' 

_KoHap erMoK y.ryH) 3-4 ,ualrru-cy r.uia 6yrarlirpu"rraaH coHpa
uahnyly uxu hucceje 6el1pnep.

1) S0r2--uH ra'junu. Eup huccaj a 2-3 EaMr'rbr 2n HCI rr.reh-rryly re
AaMqbr-AaMqrr 12 uahnyny aJraBo equplop: ouyH poHKcH3jrorluaclz 

-so,r-

onM acbIHbIH HI{rXaHOCr,IALrp.

2) S0o2--rm ra'junu. leryuryuyn 6aurra huccaor4no 2 gau', Bacl,
uah-rryr (srSoo-u gaha saur| herIJI oran BrS0a Ay3yHa qeBHpMoK yvyu) no
aprbruraMacbr r,rJro 2u HCI lrahnyJr HJro ro"cfip eAr,rpJrop. gexyuryHyu heln
oJrMaMacbr S0o2- r,louyHyH oJrAyFyr{y, ,.""""prp. onv h"rr"nrn plar< ueh-
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nynyH ajpuua HyMyHocInHqa HCI ne KMnOo I{llIrlIpaKbI une BaCl, r,aah-nyn

ro"cupuHAan ta"jutt erMoK onap'

S 105. SCN- roHJlapbrHbrH peaKcrljanaprr

Pogann4 na ja trloc*rulvt1 uony SCN poAaHI'IA TypuycyHyH -HCSN
aHr.roHyAyp. Ey rypruy paHKcH3 uaje ony6, KocKHH r.rj.nu oa cyly r"rehnyl,ua

e3yHy-6np acacnbl ryBBorrIH Typuy KI'IMII anapup..PogaHr4 rypuycyHyH

aKcop Ay3Jrapbr cyla iaxur"t herut olyp. herm onrvrajaH KYMYIII, r"ruc (1) no

qlrBo (iI), -eouS 
henn orlaH Hco rypryuyH Ay3IaPbIIbIp' SCN-nouy

poHKcH3AHp.

1. Kymyru Hnrpar AgNO, SCN- uonyny aF KYMYII poAaHI'IA qeKYHrYcY

rrraKJru HAO rreK,uYpYp :

Ag* + SCN- -+ AgSCNJ

2. gune (fI) nurpar Hg(N0Jz poAaHI{rI'IH aprblrhlnAa hom olan
KoMrrJreKc 6upnourva oMoJIo KorHpaH, ar quBo (II) polasuA TI6KYHTYgYHY

oMana KoTl,IpLlp:

Hg'* + 2SCN- -+ Hg (SII$rJ

Hg(SCN),J + ZSCN--+ [Hg (SHN)a]'?-

3. .[ervrup (III) roruapu SCN I'IrIa rblpMbleu ne ja vehpaju (SCN
rarHJrbrFbl a: oruyrqa) poHKrII,I AaMI'Ip (lII) polaxua oMoJIa KorHpHp:

Fe3* +3sCN- -+ Fe(SCN),

Peaxcnjauu jepuna jerupapreu Fe(SCN)r-un hugpoml:HHHH IapIubI-

cbrHbr iIJIMar yuyn rrleh.nyay TypluyJlalxAblpMar laurugup. SCN- TaTEUIIIFrI

a3 oJrAyrAa .rorylop (III) po.qaHr,rAgH y3Br,r hargeAu,,rq oJraH, aMI,IJI cnupru ne ja

Euer:,u.lr eQupra uno eKcTpaxcuja eruoxlo aouS p3HKHHI,IH aprblpMar onap'

Ey SCN oH uyhyrrr ro"juuug peaxcujarrapAan 6upuqup. SCN- noHynyH

*e"tpu*u*t 6upneun*lelapuU hauucblHblH HIIIThpaKbI rale Ta"jnH erMaK

yvyn ruehnyraun Znsgo ra'Zn(CHrC00;r'ra"cl'Ip, Hno [Fe(CN)6]a- qblxaprMar

Bo aJrbrHMbIIII ceHtpuQyraru HN03 I,IIurHpaKbI HJIa AgNO, llehrryn ula
LrruraMoK rra3bruAblp. By :auan SCN- uony_ loKYyrYJ? 

KeqoqaK ne pearcujaja

MaHerrrilrr.rK repaAoH I'aJIaH MaAAaloputr 6ejyr 6up hnccecunAon ajpu'nvuur

onauarlHp. SCN- uoHrapbrHbr uehlyna KeqHpMaK rIYH oHy I- uoHyxlan

ajHpruama AgSCN, AgCI, AgBr,AgrS u6aper oxa 6ure'{aK qsKeYHTYHy KBr
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Mohryr r.rrro r{iurxiurajupnap. Ey aauan AgscN-nu 6ejyr 6up hprccecu Aaha
sau$ ha.nn oJIaH Kytryx 6pouule Ker{Hp oe ueturyl4a SCN- LroHJrapbr
uejAaua r{brxbrp:

AgSCNJ +B. + AgBTJ +SCN-

. Kyuyur poAaHHAAaH Qepuu orapar, rtyr,{yur joAul AgBr_e Huc6erou
Aaha xrE.{r,rx herur orrr,ra hacuauua MaJrr4KAHp. rn. .rparrrE*ri orupu" AgBr_o
venpranrraegujH yqyH I- nouy ueh.uyna KerrMr,rp. corga, SCN uouy I- uoHyu_
gau ajpruMbrrrr onyp.

4. H2S04 re'cnpu._flypynauraupu.ultrur^ (-1:l) HrS04 raehnyny rypypoAaHr.rA AyirrapbrHbr xap6on IyKypA oKcHAr.r COS (:ehepar{Anp) ujrlp""*l
napva-najup: COS xej alorla jauup:

SCN- + 2H.+H2O _> NH*o + COS1
Iarrr cynrpar _rypuycy rypy po{gt{lgpr{ cyp,,orro uapuarajapar

KocKr,rH uje ua-uur 6yxaplap, ra3rrap (C0S,HC0bH,CSr,C0r,S0r) ne I<yr<rp;
ajupup.

5. Muc NtsJrapbr (Cu2* raoHy) AaM\rbr-AaMlrbr aJraBo eAr,rJrAr,rK.qo poAaHrrA
r'rJra oBBoJrrda 3yrupyAy-jaurur paHK Bep,p- pearenrun aprhrrbrHAaH rapa
CU(SCN), IIOKYHryCYHY OMONO KOJII{P. CYA$A1 ryP'Y"Y''Y' UIIITI'PAK6I HJIO
oHyH oBo3HHo Mr,rc (1) lysynyH ar rroKyHrycy ajpuirirpi 

- '

2 SCN- * 2C** +SO2 +2H2O + 2CuSCNJ +SOr-c +2H*

- 6. Ko6anr roBnapbr (Co2* uouy) poAaHH,qJrop t4rro aMilil crurprnHAo
horm olapar MaBH heare aMoJra xerupeH ro".rre*i 6npreuruerop Bepr,rp.
Peaxcujaun jepr.tre jerupepxex So(NOr)r_uH rypynarrr brpburMbrrrr 

"it"yiryn_AaH AaMqIbI-AaMqbI oJIaBo eTMoK JIa3bIMAbIp, IIYHKy [Co(SCN)I, *o,.,,"i",
SCN- uouynyH qox 6ejyr apr'ruHbrHbr Hrur,paKbr HJro oMoJro Konrrp.

7. Cmx MeraJrbr rypru uyhnrAo poAaHilIrrop[ rapqiurajapar tuugpo*""
cyr$na ne HCI aMorro Korr{pup:

znJ+ SCN- + 3H* _) znz* +H2st +HCN t
Peaxcuj auu copysy uxa$un aJrrbrHAa arrapMar JrrubrMlbrp.

S 106. CN- norurapbrubrH pearcuja;raprr

Caaruul proHy CN- ,9* .:eue cuaHr,rr rypurycyHyH (K=6,2.10-ro)
aH,oHy[yp. C*raHng rypuycy (ne ja cuauun) 

"o* =it"prrirrp. Ory, 'r"r"r,
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Bo rrarroBr4 ropflar MeTaJrnapbl IdJIo oMoJIo KeTI,IpAI{KJIopu Ay3;mp CyAa jaXIIIbI

t urIJI oryprap. By .uyurapuH Iuohlyrutapst hragponr're Horllqocurulo roroBll

pearcrajaja MaTILIKTI{;;"f (o,rn'r tccN r*retuyrryrlyHy pH-, ll'10 6epa-

6aprup).
Eaurra MeraurJlapblH aKcop cLIaHIrAropH cyAa herm ofl]tlypirap' JraKI'IH

KaJrHyM se ja uarprayvr cuaHVAuH up,"t"''gu ha'rn onapar xoltruexc 6up-

JrorrrMonap aMoJIo ,.Ltrprprup. CHaHnunepIlH cyJly naoh^lynaprl rejptl la-
BaMnblAblp Bo y3yH MYAAOT CaXJIaAbIrAa [apq:ulaHblpnap:

KCN + 2HrO +HCOOK +NH3t

hasaAa S0, na pyry6atnn ra"ct'IpuHAeu 6apx hart olan cHaIIHA[ap

rap6ouauapa qeBPITJIHPJIoP.^ 
1. ffiylaru.uupburMblrrr MnxepaJr ryprlryJlap c5''Aa holut oJIaH cnaHIaA-

nopr.rH hau,cnu*r, Hg(CN), MYcracHa orlo.*, cojylqa uapua'najupnap' Ey

:ar,,taH HCN ajprrnup (copy,ly uKa$la).
2. faru "yro#'ryp-y"y 

t"-, onuajau cr4aHrrArropr{,_eflo'ila Aa

cvartvlprl4 KoMruIeKc 6upnruuaneprl nupuanajupnap' Pt:rarcuja 6up cupa

;fu; uephaneneprr^"*r xeq^njurleH o, r{oM IuoKrI[rHAa aluaarblAar(5l

KIMH Kecraprue 6u-rreP:

Zn(CN)rJ + 2H2SO4 +ZnSOa + NlI4)rSO4 +2CO2t

3. Kyrrryur HI'ITpar AgN0, aprblrJlaMacbl HJIa KT IHyN{ cHaHIIJI uah-

ryrryHa oJIaBo 
"lrr,,tri,u" 

u.l"r"e,,rK KYNIYI, apKeHroc,asua Ag[A8(C]9']
r{eKyHrycyHy aMana Karupr{p. pearcHja oBBaJrr{a, uohly,raa clrl- aprblrbl

o.rlAyrAa herut olau AaBaMJIbI KoMnlIeKc oMoJIo Korllpllp:

2CN- + Ag* -+ tAg(CN)'?1-

Kyr"ryru Ay3yHyH coHpa,uaH aJIaBo eAHJIMo(-'H qeKYHrY BepI'Ip:

iAg(CN)J 
- +A8*+ Ag[Ag(C$r]]

Oxop, aKcHHo AgN0, uehlynyua KaJII'tyM cfiaHHA oJTaBo ercoK' oHAa

oBBArqo qoKYHTY OMAJTO KAnAp:

aj. +cN- + AgcN J
cHaHHAHH coHpagaH onaBo eAI'IJrMocH qoK\TITYHY horrr e'quP:

AgCNJ +CN- -+ [Ag(cN),] 
-
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4. .{eu,p poAaHrrrrrH oMoJIa KoJrMocrI. cnanguH raru rraotrrqrnyua 6upHerro AaMqrbr aMMoHayr{ noaucyreuA oJraBo. e{L,pJrop Bo 
"t""iirru 

- 

"!hauau'Hga 6yxapnaurg,p,pr-ap--(copyory ruxaeaQ: fypy r,rrrbrFa 6up He.roAI,,.IbI AypyrraruM'rur HCI ne 1-2 AaMcrbr leonrrp GfD ,_opr^ rrnehnyay 
"";;;gA,prlop' ,{ouup poAaHHA oMorro xea4ujuugau, r,rahnyn ,irr}"rpruobr poHr(oooJaHbrp:

CN-+ Sr,- -+ SCN- +S2-

52- + 2Hn_+ HrS t

3SCN- + Fe3* -+ Fe(SCN),

S 107. [Fe(CN)ul] norurapbrHEnr peaxcuja;raprr

Oeppocuanu4 
_TolI no ja hexcacuauo$gppar (II) aouy, hercHaHo_Qeppar rypruycyHyrl HoreicN)u u"ronyayp. ny ryBBornH rypuy aF paHKrrHKpr.rcriur Maru{o ory6, cyAa ," c.rrpraa ilu" h"_ o;yp.--Sepr haqa e3yHopyry6eru r{oKopoK raApu'deu oicr,r4leuru6 6epluu a6rrclrurr aMoJrox ernpar,rj u H,uoH MaB r.lJrorrrl,rp. Horep4en

+"p#;;;ffi ln'i"*AasiMnrrA'i""r.b"'#XfiT*'i#1,H,HI:1;f lT:H:;roprar MeriuurapbrHbrH Ay3napbr cyAa henr'o"yi. rurun"yr,,upu, uejrpanuyhuro jaxuugup' faaau 6"ppo"rarrarep :eu+ re ja upaxr,K, oJraparcyAa Bo AypynaurrbrplurMErrrr cojyr rypruyaipaa lr'"r- or"yprap. [Fe(cN)6]a-aony j aurmrbrJr-capbr paHxo 
^tanrnxlllir.1. Kyuylu Hrrrpar [Fe(CN)u]a- Hrra aF KyMyru Seppocr.rauzr r{oKyH_

TYCYHY AMOJTO KorHpr,rp:

4Ag. +[Fe(CN)o]o- + Ago iFe (CgulJ

,erynry AypyJrarrr/{hrpbrJr}rbrrrr Hrrrpar TypruycyHAa Bo auuonjargarrpaKrraKu onapar herrn om'ryp.

- 2' '{euup G,I) rysriprr uejrparr re seue ryp,r r'ryharge 6epruuaobrcbrHbrH MaBH qoKyHrrrycyHy r"prprep,

4Fe3* + 3 tFe(CN)la_ + Feo[Fe(CN)6]3J

rlexynry AypyJlarrrArrpbrJrMbrrx HCI-aa hemr onr*ryp, JraKrrH rarbr rJp_ruyla herrr oayp. [Fe(CN)6]a- uonynyH 6y MyhW p.".ir.l"".rHga Fer* urorhrpMbr3br-raH poHxcrru AoMr.rp poraHHA re(Sci\Dr'OrprJ_r""rn, oMarroxornpeu SCN- -HhrH urrrrupaK erMacu MaHe onyp. Oxep pearcplja AaM_lmr
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MeTOAy IIJIO alrapbulblpca oHyH MaHequrIHjI{HH acaHJrbIrJIa KoHilp eTMOK

onap.
KaEus 3oJraFbr y3opuHa apAbrqbul oJlapar 6ttp AaMrdbr r'ypFylxyH

Hr.IrparblH qojvryru ueh-nyryugau, 1 Aau,*lu roArlrr onyHaH uahlyn[an, 6up

lraMr,Ir,l cy jeprourgupHpJlap. Jlexannn MapKa3HHAo rypryuryH +lepllocHarrsll
qeKyHTycy illrbrHbrp. Ey rauau Pb2* une uerc"rojeH SCN-pronlapbt JIoKoHHH

KaHapbrHa cllxbrJrapar [Fe(CN)6]a- HoHnapbrnAan ajprutuplap. Coupa JIaKo-

HkIrI MapKa3 huccecusu FeCl, r',rahnyny Ba Aypynaur.qblpruruuu HCI wra Hc-

na[blpflap. Ey saluaH rypFyrxyH Seppocraauu,rl 6epluu a6ucuua qenPurapaK

JToKoHHH MOpKa3r,lHH MaBr,LilArrr^Hpup.
3. M*rc (II) ,uyrnaprr Hejrpal aa ja cupKo rypuycy uelh-uyrryrl,qa Mlzc

QeppocuauuAr,rH rbrpMbr3br-roHyp q€Kyr{rycyHy oMo.rlo KarL{pHp:

2Cu2- +[Fe(Cbi)o]o--->Cu2 [Fe (C$6] J

9exynty MI,IHepaJI rypuryJlapAa ro auuonjaxga heru olyp.
4.CrHx (II) ,ryslapbl ronaBrulopao hann o.rlaH aF paHICTIH qeKYHrY

Bepr4pJrop:

3Zn2' + 2K' + 2 Fe(CN)Ja- --> KrZnrtFe(CN)ulrJ

hznr[Fe (CN)o]rJ +l2oH- -+ 2K'+ 2 [Fe(CN)6)4'+3zno,2-+ 6H?o

5. fiypy cylQar rypruycy cojyrga Qeppocr.Ianu,qnopu napqiulai]trlp'
Y:yu r'rya.uer rbl3AblpAhrrAa oHnapblr cvawil)\ rypruycyH.yH oMaro Kanl/ocpl
uno fiapr{araHMacbr 6aur repap:

[Fe(CE)u]a. + 6H* -) Fez' + 6 HCN1

Mymnae copyqy uuca$ antmuuda uruta,ilrarul larut H,S0+
r-6r3AbrpNrari-r a QeppocuaHHAropll H harunc sr nsl napuarajup :

[Fe(CN)6]a- + 12H* + Fez* + 6 NH.'* +6CO t

Eena harqa Fe2* uounapu cyrQar ryptuyc)/ HJIa oKcl'IAnotuopaK, S0,
KHMLr peAyKcuja onyuyp:

2Fe2* + so42- +4I-I* --> 2Fe3'2H2o +so2 t
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6. Jejrnu rEJroBHJrop harrnom'aajan seppocuaH,rJrapr{H hau'cru*r
roJroBH Meriur QeppocnanxlJropnHo so yjFyH-hr,qpo*crnlrrop" oMaJro Karnp_
Mocr{Jro napualaj rrpnap :

Feo [Fe(CN)6] 3 +12OH- + 4Fe(OH),J +3[Fe(CN).]G

Cur[Fe(CN)u] J +4orr _+2Cu(oH)rJ +JrelcN;u1"

S 108. [Fe(CN)J3- rorurapbrurrH peaxcuja;raprr

tDeppocraaHug Bo ja hercacuauoeeppar (IID uoHy eeppoclrannqHr[Fe(CN)6] rypruycyayH aH,oHyAyp.A,qra h.,lu 
",-"y1, J"iruu hem oras

IOHYP POHKNH KPHCT'I,JUIHK M,,TUOAIIP. fAPArUrTrgA CAXJIAHbUINbITAA.qABAMJIbI,
HluhrrAa cua*iln HCN rypurycyHyH oMaJro KoJrMocu ulro napqaraHbrp.

@eppr.rcuaur,rA Typuycy - ryBBorrrn fracacnbr rypxJyAyp, oKcnAratu_
AI,Ipr{(rr{AHp, oHyH reJroBr,r Merafirrapna, eJralroAo aeuup 

-fnil, 
xporra (III) noiurr,rMr.rHuyn r{,Jra oMoJro KoJrMr,ru Ayuraprr_ eeppuHlunr,rarep- cyga hermonyprrap. Earrrra SeppucnanuA.nop harra Aypy rypuynapAa Aa harulonMjpnap.

1' Kyuyu Hrrrpar. [Fe(cN)u]3- rrrro Kylryu seppucuaru.rAuH HapbrHqbrqoKYHTYCYHY Beprrp:

3Ag+ [Fe(C].Dulr- + Ag, [Fe(Cgu] J

q:"VILjHTpar 
rypuycyHAa heLn oauyp, rraKHH aurr,roujaxaa herrorapar Ag: [Fe(CN)u] .veKyHrycyHy Ag[Fe(CN)u] au, geprrlaHgr.rpup.

2- Aerrrnp (II) Ayuraphr uejrpan Bo rypu, ruehrynapaa rypyu6yrr
Y:^r-l^"-1,1T 

qeKyHryc-yHy oMorra KorHpHp. [Fe(CN)6]3- HoHyHyH 6y r,,rytryupeaK'HJa.hrnrrn ucru$aAa eAHnMAClrH,qo oMona r(aJroH ,rernHrr.rK a""rp'1ii;-suu hara,qa acaH oxclrAlrorrrMocralap. Ona xepe AFyH rpopKu6uula Fe*2 Hlroj}nryt F"'"o-" onyp. [Fe(cN)uJ'- ,-rrp*"rrrg u rj. ,""r"**raH Sopuae".,6apnrre Qeprnenrraajeu 6ipnNH rarr", rreKyrycyHy Bepr,rpnop. Eero_
rII'IKrIo' t'lehnyrga [Fe(cN)6]a-- orrAyry harmapra ir"(tr.i).tt aprbrr ranbrJr-
MaMacbr yryu FeSO4 peaKrr,rBt4HrrH roMHUriirru- ;o*a"u. ni*brMAbrp. o,NH4SCN rrreh-rryny HJro poHK aMoJro KarHpMoMoJrr,rAHp. Oxap peaKrr,rB
r{upKraHMl,rurca [Fe(CN)u]3- re'Jr.rnr y,ryH roJroBH urxrr.rpaK6rHAa MnS0o ralapeaxcuj anrr rer6ur erMoK na3brl,{Abrp.

3..fleuup ([)-rylTpbr rreKyHry BepM,prrop, rraKHH roHyp paHKnoHMo
oMorro Korr.rpHprrap ([fe(CN)e])+_Aen Sapra) .
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4. Orcu.qlauffo peaKcuja.napu. Tepxu6uugo Fe(IIf olan [Fe(CN)u]r-
aHr.roHy [Fe(CN)6]a- KrrMu acaH peAyKcuja orryHyp. O, souuxu acaHrrbrrJra oK-
cr,rArrouroH ManlrloJropu, herra y:nr.l Ma,rr,{aJropH (oxcalar rypurycy, ceJuryJro3a,
ruerap) Bo auuoujaru Aa oKclrAJrarrrrrrpMoK ra6rurujjoruue MrrJrr{K,qr4p.
@eppracuanu,qropuH oKclIAJIourMocH a,qaroH r€JraBr,[ ruyhnrAe KeAr,rp.

5. Jejuw ronoBrrJrep ne xap6onauap. (uaconeu, N02C03) hersr
oru aj an QeppucuanurrapuH haurrcrrnrr raj uanrama napvalaj rrp :

Fer[Fe(CN)6]2 J +6OH- --+ 3Fe(OH)rJ+Z [Fe(CN)u]3-

$ 109. Br0-, rroHJrapbrubur peaxcujaaaprr

Br0r- 6pouar noHy ullc6aroH ryBBerrra HBr0, 6pouar rypuycyHyu
aHvoHyAyp. Cyaa jarrnu3 raJroBt4 MerirJr 6pouauapu jaxuru harur onypaap.
Epouar rypuycy ryBBorJrH oKcr,rAlrorrrAupulru oJrAyFy 1nryH oHyH re'JrEnlruge
ncrur$a,{a eptnrrrlp.

1. Kpryu Hlrpar 6pouauapuH rarbr rr.rehrynaapunAaH Aypy Hr.rrpar
Ba cynQar rypuyxapbrHAa acaHrrbrnra oy1aH rraH reus-capn AgBr0,
qeKyHTycyHy ajupnp. Kpyru 6ponrar KoMrrneKc 6upreuruerop BepMoKJro
auonjax,ra Bo KzrJruytlt cuaHr.r,q.qo herur olyp:

AgBrOrJ+ 2NH4OH + [AgQrl-Hr)z]. +2]Hzo + BrO-r

AgBrOrJ + 2CI\f -+ [Ag(C]D2l + BrO-3

2. Bapryrrr xJropHI 6povarnaprm rarbr MHHepa[ TyprrryJrapAa
acaHJrbrua herul orau aF Kpr{craJurux flapuyv 6pouar r{oKyHrycyyHy ajupup.

3. EpoMrg @r) ra joau,qrap (I-) rypur r',ryhurqe 6pouarnapla cap-
6ecr 6pou na joaa KHMH oKulrrouupnop:

BrO3- + sBa + 6tI* -+ tBrz +3 H2O

BrO3- +6I- + 6H*-+ 3I2 +Ba +3H2O

$ U0. I0-, uorurapbrrrbrH peaxurja;rapu

I03- uony ryBBarnr.r jolar HI0, r1lpulycyHyH (K=1,6.10'') aHrroHyAyp.
Cyny r',rahnyrmapla jogar rypuycy ryBBarrrH accocuacuja ergnjunAeu
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arccoanarrrap uoKJII{HAo MeBqyAAyp. Eup ocacmt joqar rypuycy HKH cbrpa
opra (KI0,) Ay3JrapbrHbl oMa,,'Io KorHpI4p. JoAar ryprrycyuyH roJroBH
Mera[apbrHblH Ay3JIapbI cyla jaxlrlbl herur olyp:rap.

l.Kyuyru HHTpar. 103-3 une KoMnireKc 6up,raruuolop oMaJro r(arrrp-
MaKJro KyMyrrr xnopHAH hertrt eAas auuoHjar BB cHaHprI uehlyrlapux4a
ham olan aF KocMllKnra AgI0, r{eKyHTycyHy Beplrp.' 

CynQur r,roHlrapbr Hno rypttr uyhn'rge I0-3 -uoHy Bo KyMyuryH aMMoH-
jar rorrlruexc SraprourMacl{ oJIaH uehlyna ra"cup erAr.rKAo Kwyru joau.q
qeKYHrycY aJpblnblp:

AgIOTJ + 2NH4OH -+ [Ag(NH,)r]*

AgIOTJ + 2CN- -+ [Ag(CN)r].

Kpry- jo4ar harr,r.ruHuu cynQar ne uurpar (1:4) rypuyrrapbru,qa herur
oJrapaf , r*lohnylga ryBBarJrH rroJrr{MepJrarlou jogar TypuycyHy Bepnp.

2. Eapuym xJroprrA I0, ule aF poHruru AypyJrarrr brpburMbrrrr xnopr4,q
(rurqupAurAa) re uurpar ryprlryJlapblHAa helr olan qeKyHry oMoJro Karpr-
prp. EaprayNl-jogar acaH AojMyu r*.reh.nyn oMorro rerupgrajnHgoH. cbrHar
tuyruacuHuHr.r Ar{BapbrHbr rrryua vy6yr ula cyprlyxle qeKyHry ajpunup:

2IO-, + Ba2*'-) Ba(IO,,), J

Eyua repe Ao aHzurlr3uH KeAHlrHHgo, 6apuyu joqar, aKop o uohnyua
r4rrrrHpaK eAHpco, vexrrlajo,aergup. Eapu)avlyu 6aura haln onrr,rajaH 6upneu-
Morrapu ure 6uplurae jolar suc6areu acau ajprulup.

3. fypryuryn (II) ayrmprr I0-, ale 6apHyra-joaara suc6eraH MuHeparr
rypruynapaa aeuQ honn oJraH ryprJrxyn- joAar rroKyHrycyny oMoJra Korr4pr4p:

Pb2- + 2IOl + Pb(IO3)' J

4. JoAu,qlop (I) rypur r',ryhur4o (harla cupKa rypuycy) jolyn
aj pruluacrr una j oraru oKcrIAJIauArIpHpJIop :

lo3- +5r +6H* -+ 3I2 +3H2O

EyHa xepa Ao aHaJrrr3HH KeAurxuu.qe II rt'yn anuoruapbrHbr Kwyru
Hnrpar r,uro qeKAypAyKAa peaxeHru oJraBo erAr,rKAaH coHpa uehnyny ryprxy-
narnlbrpMar Jra3brMAbtp.
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5. Hatpnyrrl-ruocynQar NarSr03 jogar rypruycyHy cep6ecr jo4yH vux-
Macbr r{Jro pe,qyrcnja e,qup. HaTpI,IyMyH ruocyn$aruH aprblFbl Hno pe.qyKcl'Ija

oJryHMa joalla HoHyHa KHMH KeAI'IP:

10s2o32- +2Io-3 + 12rr -->12+ 55402-6 + 6H2O

lz*2SzO'-r-'> 2I- + 54062-

l2S2Or2- + 2lO3- + l2Il -+ 2l- + 6 34062- +6 H2O

S f ll. CI0- uoruapbIHLIH peaxcnjarnpbl

hunox.uopnr ryPIuYcYHYH
gej rmAup, re3 napqaraHblP:

aHr,roHy oJry6, cep6ecr harraa MoBr,IyA

2HCIO _+ ZHCL + O 2t

hunoruropllglepun cyrry naah-nyrulapn huqporurs Horr,rqocqHAa reJIoBH

peaxcnja Bepl{p.^ i.faol TJrpuynap. hsnoxlopuAnap Hro cyp"otre pearcHjaja Kllpo-

paK oKcr,rKeHH qblxapblpnap. XIopLIIJIAp[IH l,Ilurl{paKbl IIJIo xJlop ajprurup:

zClO- + 2tf -+ 2HCl + O, J

CIO- + Cf + 2H* -+ Clrt + H2O

hr,rnox.rropugnopHH cyny ueh.rrylynaaH Aypy cyntpar Typluycy xrlopar

TypruycyHy qbrxapHp. heuqunuu xJropar TypuycyHAaH ryBBoTnI{ olan 6aura
Tlpulnapr Aa 6ele ra"cHp KOCTOp[IpJIOp.

2. Jorulttop (r) rauQ reneu.r MohrryrrAa huApoxnopua Bacllrocl/t I,IrIo
jogar rurvrn oKcHAJIoIUIIPJIaP:

clo- +2I-+Hro + 12 +Cr+2OH-

Mehrynaa huapoxcua Mr{rAapbr rorraHlblrqa pearcuja znraFblA,u(bl

ruuu xeruaje 6auurajuP:

2I2+ 6C.lJ- -+ IO-3 + 5I- + 3H2O
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3. Kymyru Hrrrpar CI0- uno raprrrburrrun ro,,cuprlu4ag rHcMoH xnopyKYMYI, xrIopI{A rxoKrr,HAo 'reKrypyp; xrropyH yuae 6up f,'r""u", 6y :arurauxJropaT r{oHyHa rreBpr4rMr.ru oryp:

3ClO-+2Ag* + 2AgClJ +ClO-:
' 4. MaHran 

"rj_til JVInS0o raneru 
_uyhur4e cojyr4a hanoxropraAr,MaHraH-Aep.q-oKcrz4 ajprrluaua, xnopr,rJl rrroHJrapbrHa arw p",qy* cuja egup:

Mn2* + CIO_ + 2OH_ -+ MnO (OH)rJ + Ct_

,"*"ffi?rffiffi;ITIAHpI'IlII'Irlop 
(N0'2,N0-3,CI0-3) renoBlr uyhur4e 6y

YTIYITTITY fPyII AHI{OHJIAPbI

|[] rpyr aHr{oHJrapbrna N0-, (uurpar uouy), N0_, (uurpur uony),cH2C00 (acerar uony), Mn0-, (neprraauranar,yory), cl0l.(xnopar uouy) nac. .uaxr.rrrlrrprrop. Ey rpyn aHr.roHnap,H 
:ay_3.]oBri 

xycy,ajj_eru yjryn 6apuyuBo KWy,, Ay3rrapbrHbr:^l?- orrr\{acbrAbrp_. Eyua Kopo agNO, ro BaCl, rurpyn aHI'IoHnapbIHbI 
_qoKAypMypnep. Kp,ryru ry3Jrapbnraiu uuc6eron soueherm oraun AgN0, (trh= i,6 .io"j r" ejCrorjr,rrT.lOrl re CH,CooAg

fl;irJ o* 
ff$##f,ffi ld;"i,x"#ryapAaH 

qeKyHry Bepo, 6,,,p,apl

'up. 
rt.nrrvrfr"fi'p"ur."nru jox,qyp. 

3'qblpAblr;qa oHrlap acau henn o'lyi-
flepuaurau- 

::1III_ 
-acri ^ 

SepnrenaupeH .deher oHyH jyrcaxoKcr'r'*rrorrrAupMoK ra6unajjeruaap.' orcranorxM. peaxcujacu nepMaHraHaraoHy fryH ceuujjorraqup.

$ ll2. NOl uonnapbrubrH peaxcuja;rapu

HHrpar uoHy oH TBBoTJTH MHHeDa.n
rypuycyHyHu,,onyayp.Eff ;ffi il;'ili#il#,xr:,1rffi :ffi f :H,ffi;lIupuqu orrMaDra r"ryxrenn$ peayr,'rjaealruunepir'sKsr*r;r*;p"or 

ra6rmuj_arr.rHo MiurHxrr,rp. ByHys HorurdocuHAe HN0r 
-rn";;;;'"HTi 

ne urS0o Aaraaroruajau aKCOp MerirJrJrapbr BO op,HraJropu, 60,'3rz cyrsu4ropu haln)rMoK frYH rr,uraAr{rr_rrp: O:,y: pray*.rju onyHMa rr.rehcyly a:or (IV)_oxcr.r4\0, na ja asor (II) orcur Nb ;;yp;ilHHqu Myxrorrue uarursnopuH rarbrJN0, ule oKcHAlIoIuMocHHIaH, rarl.ru.{[ i"a Aypy HN0, ro,,cupr{HAoH oMoJro
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r(oJIHp. Ea"3u harurapaa HHTpar rypuycy Bacurocu r.rJro peAyKcrrja coHyHAa
ja a:or N, ja ga auuoujax HNj oMarro xala 6zlap.

Euclryr Bo r,rprBoHHH acaclr Ay3Jrapbr, eraqo Ao 6a"su y:ru acacnapbrH
Ayulapbr MycrocHa oJrMarura, HurparJrapbrn hauucu cyAa honr oJrypnap.

fyrreua acacJrapAaH oMano KaJraH HurparJrapbm uehlymraprr Hejrpal
pearcuja, :euS ocaclapAaH oMono r(oJraH HHTpar rnrohlyrurapu iaco rypur
peaxcuja Bepupnop. Hurpatnap herrr oryyryngau N03- ro"jun erl\.roK fryH
oKcrrAJrorrrMa pearcajataprr rar6ur onyHyp.

1. Muc na cylQar rypruycy. 2-3 Aalrqm HHTpar rypuycy uoh-nynyua
6up Aalu.,rn raru HrS0o ne 6up flapqa MHc Merarbr oJraBo elllapnop. Cunar
ulylrracuHrl rblsAbrpbrpnap. fouyp rar (Ir{0r) ajpluurp. Oxep cuuar ruyuracrrHr{
aF KaFbI3 y3aprzHa ryry6, ouy jyxaprqau upuahugo anaprubrrrr orcar, 6yuy
Aaha acau KopMaK olap. OnrenqroAoH peancujaHslHbr a{ox cyp"ar.rra KerMo-
MocuHo HHaHMar na3brMllbrp. Pearcajaurru raunujll:

2NO-3 + 8H'+ 3CuJ -+ 3Cu2* + 4H2O + 2NOt

2NO1 * Oz--> 2NO2t

2. .flenrup (II) cylQar. 6up Aarrr,rbr aHiuru3 oJryHaH Hlrrpar l,rohriylyuy
laMqIbI .ueshecu no ja caar'ruyruacuHro,jepnarugupa6, caHlrar 6al-i'u 6oj,ua

Fe rpHcrzulH rojilyrAau coHpa 6up Aauuu raru HrS0o aJraBo enapaeP. N0-,
oJrAyrya Kpr{cran orpaQrrHga roHyp helra oMoJro KoJrHp:

6Fe2* + 2No-r + 8H* -+ 6Fe3* + 2NO + 2H2o

NO f Fe2* + SOo2- -+ [Fe(NO)SO.]

JogLIAnep oe 6pouuglap peaxcujaja MaHe onyiorrap. 9yrmu, oHnapr,IH
r4rurl,rpaKr,rHAa I, ne Br, ajpturup KH, 6yunapuu .qa poHrcrrolpu honralflr{H
poHKHHo oxurirgbrp. Cr0o2-, MnO-0, [Fe(CN)ul3-, [Fe(CN)u]o-, ,SCNT, Sr,r)r2-

IaoHnaprr onMaMrurbrAbrp. N0-, -rroHy Aa 6y peaxclrjanu 5rspgujlrHAau
pearcr.rja Aypynarrr/(rrpbrJrMbrrrr H2S04 re CH,(J0OH pure KeAHp.

3. AuuoujaKa Kr{MH pe4rxcuja onynMa. Cnrrar uyxocr.rHa .3-4 Aarra.{rr
aHaatv3 oJryHaH HHTpar lrohnyny, y3opr.{Ha 6rap Heue AaMr{br 2 u Na0H
r'aahnyrry Ba l-2 napqa aJryMrrHyur Mer:urbl oJraBa eAr.rpJroll. Cttnar
ttrytuoct4HAou (uox ga rraehr<ona jox) r{ErxaH ra3Jra roJroBr,rr{lrH TylJraHMa-
cbIHbIH rapllrblcbrHbl aJIMar \qyH, r:urbrHJlblrbr 1 cu jaxrru raMnotr rtau6rrr
uro ranajupnap. TauuouyH jyxaplrcuuAa 6up ilapqa jaru narrr,ryc no ja
QenorQraner.rH KaFbr3br jeplaurgupwl 6wp Heqo )loruroAaH coHpa jynryn
rbl3AblpblpJlap. Cyp"orlo hngpoxenuu ajprur"racsr 6aurnaHan x..r.rMu.
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rbr3AbrpMaHbr hoMHH aH KOCMAK niBbrMAbrp. Ey urepaurge N0 , aurrlonjaraKHMH peAyKcaja oJIyhAyFy rIyH JIaKMyc KaFbr3brHErH MaBuJrorrrMocunu ne jaQenon$raleaH KzrFbr3brHbrH rbrcapra""iuu BepHp:

3 NO-3 + 8 AIJ + 5OH- +2HrO __+ aNH.t + 8AlO ,

,,-^ irrlScajajl !H-o MaT orAyfyHAaH rpanErroAoH ueh-rrpry ranoBlrrdiro raJHarMaua qbrxapburbrp. reaxcraiaja =p*r6r*ra" 
-iJ, 

orurr, he^{.,,uzHAJIYMI,IHYIU UAE NH, KHMH PEAYKCIIJi hYUiU 6AUrrA AHVOHJIAPBIH hAUUCTIMaHe oJDfpnap.

4' N0-2 -je runrx peryrcuja orryHMa. cHjc,.H nrur,paKbr,Aa .HHKrlJro rE"cap erAr'rK.qo HuTparJrap Hrrtprrrrrepe peryrcuja onyHypJrap:

NO-, + Zn I + 2CH3COOH -+ NO-, * Zn2* + 2CH3COO- + H2O

N0-, -HIIH OMOJTO KOJTMO'H oHyx caunjjenu peaxcr,rjacbr Bacr.rrac, r,rJrouyejjeu eAura 6znap.
5. .(u@xrurauuH (C.Hs)2llH. .Ieuzs jyjynr,ayru oe rypyjaua Kr.rMr.rcI{rIHHMHrrr caar rrry,,ocr.rHe 4_5 AaMqbr- .u*, -iirsoo- 

_HAaKhr gueeuulaunuraeh.nyny jepneu.qujro ,""". ,i*l'rrf* rrG;; ,;; r,rurrap aHiur,3oJryHaH Hnrpar r'rehnyny-rojapaf rapbrrrrAbrp'rpJrap. N0-, orgyrAa r.rHreHcHBMaBIr poHK :urbrHbrp xu, 6y ,Ia anoerb KoJrMHrx Hr,rrpar rypuycy ro,,cnpur{Ao'qnQeuunauaHHH oKcr,rAJrarrrMocHIHp.
Ey pearcujauu N0-r, Cr{n;, MnO o,- F"r*, [Fe(CN)J3. ra g.reajar

;ffi'*Jf"* roreHcrzura MuuI'IK orraH 6aurra oi"rareirraHprq,orop Ao

Oxep [- HoHy_Lr_rrrrupaK eAupca, cynSar rypuycy ouy I, xnua oKcHA-rrorllAupr{p, 6y uca \O: "r:- 
al_orra xerupaula poHKrr uepaereja 6ulep.6' Manran xJroprrJr Mncl2. a"-r. onyHaH Hrrrpar ruetr-uyryuy rarbrHCI-qa ha:upranubrrl 

- ryular heqr,rAa aojuyru MnCl, rr,rehayay r.rrrorsr3Abrpcar' rraehryl [MncL]3- KoM[JreKc H.rurapbr a^rere xenqnjurqauTyrryH-roHyp poHK ruraqrarAhrp:

3 MnCl, + l2HCl + 2HNO, _+ 3Hr[MnClu] + 4HrO +2NOt

6y peaxcujaurr 60":r,1 6aurra oKcr,rAJ.rarrrrupnqunop, MocoJroH, MnO o re
9:91; Bepllpnap; N0-, nony uaje4e .I -"*--a N0, -uzn heru orrMacbrHOrt4qocHHAA caphr peHK Bepr,rp.

476



$ 113. N0-, uonnapbrHbln pearcuja.rlapu

HHrpr.rr nouy NO-, HLIrpI,Ir ryplrycyHyH HNO2 aHIroHy oly6, januua

cojyr AypyJraurMblllr cyJly r'.rah:rylnapaa MeBqyAAyp: o qox acallnblura

aHhuapuA ne cyja rapqaraHhlP:

2 HNO2 -+ N2O, +HrO

Hntpnr anhngpr,rgr.I jannrt: aIuaFbI reMneparypra ca6uuuP' Otar
reMrrepaTypyHla o aHI,I oJlapar napr{araHblp :

NrO, -+ NOt+NOrt

Hurpnrnep HNO2 nuc6ereu Aaha AasalvflIbl.ublpJlap' Onnapuu hauucu
cyaa jaxruir honn orypnap. AgNO, KWY, HHTpHT cyAa 3ogqb rbI3AbIp{BIrAa

i"" i.un horur o.uyp. Hrrprt rypruy"y iutpargat $epuu orltrPar ulac6eren

eauQ rypuryAyp (K= 5,1 .10 ). Jyxapu,qa rejg oryur'{yru N()-, uoHyHyHyH

p"uri"r;-ui"rrr* hauucuug (6.4 ne 8-Ae *e"repqrloHrrapAor+ 6aurra) horu-

qrrHHH NOr- - Ao BepHp. NO-, - nn NO-3 r.roHyHAaH aruarbllaKbl pearcujauuH

reuexnuju une QaprneHAupMaK onap.
1. Typruylap HLITpLIrnopun hauucuubl roHyp NO, rasu qblxMarna

napvanajrtpnap:
2NO-2 + 2Hn -+ 2HNO2

2HNo2 -+ NO2 t+Not+rtro

2.Kaaryrl jorurn Aypy MllHepan rypllryrlapblH re ja CHTCOOH-uyH

HIIrrHpaKbI I,IJIo HHTpHTJr"prn ta'crprraerr- I, rnnu oKcHEJouIrap' Mrauepan

rypluyJlaphlH I,IrurIrpaKbI HJI3, oKcuAneruMo go'reHcgzul6l rr'r$ajer raAop

jyrcor olau MnOo-, CrO2-4 ryBBarJrH r.ypur r'lyhrrrqa ejuu .rala I- HoHyHa

ra'cup Kecrapupnop.-3. 
CylQanrrJr rypuycy ne o-naQu'rJraMrrH' NO-, -uNu on haccac

peaxcajacrt a:o-6Ojanap IdJIo naPJIaf paHKnaHMa nepuaja ocac.rIaHI\{bIIuAbIp'

byHy ilp"ne jerufeprLn, Uu"", ,.r^hailoro (ua ja caar rrYupcranqa) 6up

AaMr,rbr nejrpan ne ja cHpKo Typilycy I,IJIa TypIIIyiIraIrIAbIpbIIIMiuru o-uaQ-

rHrraMr,rH aJraBo e,nupnep. NO-2 onryrAa aHI'I orapar no ja 6ap Heqo }{otu-

raAoH coHpa (NO-, -HI,IH MI{rAapbIHAaH acbIJIbI onapar) co'gujjaur rlblpMbl3bl

paHK aMaJIO KOJILIp.

NO-r-uuu r"teh-nylgau trblxapbulMacsr NH.CI ra ja (l'{Hn)rSOto qy:laprt

r4Jro rbr3AblpMaula onJla e'I'MoK oJlap:
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NHo* + NOr- -+ ryt +Z6O

,"'"roo#ffi Ay3rlapbl KI'IMI'I rypltr r"rYhurae rap6avna co(NI!), ejHa

2Nor-+ 2H.+691pH)r__> 3I!o + cort + z1rt
4 AauqH Hurpur Mehnynynga 0,1-l_1 jaxux rap6aunq henn egepor;

ffi iTI }#:fry: .^1t.. " ai*i't i ;: Ilf -o; 
ffi;r# #;, " e4H p.rrop h ep6;,;;5;;ffi 

=!{J?ffi 
:'#lffiil,::,,:{i;*"*:,"i"ffi##:#

coHpa 6prp reaep.lry*y1-:u_ajapar,.311x 
ajnuqa HyMyHocuHAe NOz_ _uy

Merolrra *o-,".,1XI^,^,fi Lffi ':"',f"":,}"Imun Jv^upu,oa j a:r,^,uur
rlaruu' ja'qta 

-caxnuru" 
,*iJqrl 

.::r Hr.rrp,rrrop acaH oKcr.rAne_rur.rprrap Bo oKop oHrrapbrH or6u.io" .u1"p Mr,rrAaprr uehnirua oJrapca, oH.qal3##,H:,Tk",,j:X;,X,,rf,##*,r. syna n epa ae No-, y.ryH

S fI4. CH.COO_ uorurapbrHbrH pearurjaaaprr

*,ri,","#'HI,tfEir"o:X*i._lH-".FT,r1",:fl*-Bxo,"""X?#"r#.:
ffiffi,i;',ffi il3;Lff#r;;#:'I(wyu acerar ," o"-,,, .arura ly,,apl. Cyl$ar @Tyy a""raraapa 

".:,:rp erflrKAe cep6ecr CH,COOH_g,=*tU;:::|f , ri"a"'pro,.a"-'"1*r:: *; r; rn"- 
-""i5"-n 

ra J rzn orryHa
rHs6r -,.g"'"i;;;#Jffi"."JflffivHv KI.'[IHK 

"rm t uu"r*s" N"Hio. *i ji
_2. Erwt'erceraT Bo aM[JracerarbrHuyu 6ap ,""" o*ur;fri^,,]::",:Ti oMono xernrecu. A

r:uurapbrHa r r r;".,iii"i"H,"!ilI?i., xt"6:m til* ::ff#[,;{#,u*t 1-2 Aoruro 
"v.1,:ryr^111ri""ffi.rr*, "u*u. ;y-;";r" Froprcr.rH_5:#[:,,"fgJ# 
^|}il, 

"""*unu 

"';ffi"p. 
c",,iJJ*"1*o,u aie MarrvK

2CH3COONa + HrSOa + NarSOn + 2C\COOH

CH3COOH +CzFIsOH __>
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E.rul cnuprraH, aMHIr cflHprr,r rue C,H,,OH eses erAHKAo, apMyA
ecencajacu a.g.rl^aHar awrnacerar CH3COOC'H,, auoae KaJrHp.

3. fleuup xnopr.q (I[). CI{3COONa r,rohnynyua 6up relep FeCl.
oJraBa eAr,rpnap, KoMrrJreKc aMoJre xengujunqen rbrpMhr3br-roHyp poHK
iurbrHbrp. Meh"rryny cy uJra AypyJrarrr/(ErpAbrrAa Ba rbr3AbrpAbrrAa ocacr.r Ay3
[Fe.(cl!coo)6o]oH qeKyHrycy qoKyp. Meh,yr Hejrpan or*arrr-r/\hrp Bo
AaMr{p (III) une qeKyHry BepoH aHuoHrrap: CO-rr, SOr-r, pOr-., [Fe(CN)u]a- ne
I- oruaua-nbrrhrp; jolua Fe3* 

_n-na I, xuur,r oKcHMorxAajungaH, rraehryla
rbrpMbr3br-roHyp paHK 

"."p1p: 
KecrepareH HoHnapbrn haurrcrrHu nejrpal

vrehnyna AgNo, ne ja Ag2Soo anane erMoKrro rrbrxaprMar onap. JIaxuH'6yrroxry MrarAap Kwynl Ay3JrapbrHbru cep$ oJryHMacbr aJra onaroAap
oJrAyFyHqaH Bo qox Jrzu}brM oJrMaAbrrAa, Ho3OpAOH xev*tpAujurrrus pearcujaurr
ucruQa,ua erMoK Jra3brM aejrananp.

$ 1f5. ClOr- HoHrrapbrHbrH peaxcuja.lraprr

Xnopar raouy ClO3- oJrryrqa rejpn-aasaMrbr Bo acaH napqaraHaH xno_
par rypurycynyn HCIO3 anr.ronyAyp:

3HCIO3 -+ HrO +ZClOzf +HCIO4

zclDrt -+ Clrt +2}zf

Eyuys Horurdoc_u onapil xJroparJrap rypm r*leh-uyJrIa oJrly\ra ryBBorJrH
Bo xJropar r{oHyHyH 6aur.[Hqa pearcujacn oHyH oKcr,rrJrarrrl{}rpMa xaccocr{Ha
ocacJraHMbrrrr/Ibrp. Oxc4qgeuruo-peAyrcuja pearcujacuuun Horr.r(rocuHAo
*rehlynAa xJropraA HoHy oMoJro KaJrlrp. Eyuy covujjoBr4 oJraH peaxcr.ljarap ure
re'juH eAr,rJrup.

1. ,[ylryaaumrrur cyaQar rypuycy xrropar raahlyrmaprm4aH a,
AABAMJI6I XJIOPAT ryPuIYCYHY AJUPAPAT XJIOP BO OKCI'IKEHI,IH AMOJIO KOJIMOCI,I
Hno naprralaHbrp: aKap rypuynarrr brpbtrrMbrru xjropar nreh-rrynyra 6up Heue
AaMqrbr KI uahayny oJraBa eAHJrca, joa ajpu-rrtrp:

clo-, + 6I- + 6rr _+ 3Ir+ Cr + 3H2O

Crapxe Typuycy HJro TyprrryJrarrrllbrpbtrrMrrrn uehnylaa 6y pearcuja
KeTMr{p.
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2. faru cyaQar ryp[rycy xrroparrrapbr capuurun_jatrrbur ClO, ra:u
aj prmuaua nap'ra-naj up. Teruneparypy j yxconrgzxao pearluja ruprruj"rrr,ru
Ke.qup:

3ClO-3 + 3H2SO4 -+ 3HSO.-+ HCIO-r+ ZClOzt + HrO

zclozt -+ Clrt + ZOrf

3. Pe4n<cujae4rrr{unap 
_ 
- cyl$ur rypuycy, AoMr.rp

aJryrflrHrrw Bo. CHHK (renenu rr,rehnyrqa) Meralurapbr xnoparnapEr
(D Ay3y,

xJropr,rAJropo
Kr,rMr.r peAyr(cr4J a eAr{pJrap :

clo-3 + 3H2SO3 -+ Cl- + 3SO42-+ 6H*

CIO-3+ 6Fe2n + 6H* -+ Cl- + 6Fe3*+ 3H2O

clo-r+2Al{+2OFI-+ Ct- + 2AlO-2 +H2O

Pearcuja Horr,rqroc,H,qo aJrbrHMbr, xJropHA raoHyHy aAH ycyJrJra ro'juH
gAupnap. CynQnr rypuycyHy! Iy3y r.rrro peaiorjauu uripra. rryH oHy rypyhalga_xerypuer jaxuruqup. Myraer rop raupyee rojnaaruu."rrqurp, OVri,yryu 6arura cbrHar ,,,y,,ocr.rHo cy.nsur rypruycyHyH rypy Ay3yHyH lrrlecelen,Na,Sor) y3op,Ha 6up neua AaMqbr Ar{cr,rrno oryur.ry,r cy, z-l AaMqrr 2 u
H2SO4 se 2-3 .qaMlrbr AgNO3 u9h-rryny oJra.Bo.e4nprep. exep xop revpy6ajo
nsc6erou aHiur,3 .rryHaH uahryn^a ru$ajer ^reabp ,o* MrrrAap AgclrreKyHrycy iurbrHhrpca, oH,qa xJropar rromapbrHbrH oJrMachr harla- ."pipu
KOIMOK OJIap.

4. .fiu0eHu,ranruu (c6Hs)2NH ryprx r*ryhurge xrropar Bo 6arura
ryBBATNI,I OKCI.IATOTIT/(IPI*HIOPI,IH hAUrrCU ruIA OKCHAJIOIUOPOK, MAB}I PAHKoMoJro Korr{pHp.

S 116.I,II no III rpyn rapbrrrrbrrbrHbrH aH:urrr3r{

AHarurur reupy6enapao aHr,roHJrapbrH aHaJrr3HHHH c,creMarr{K Ke.qH-
rrrrrHa Haltup harya Mypaq,or onlHyp. Ey, o,yiula naah ouyuyp xu, re6ua no
cenaj e_ o6jeKrrrapuHAo 4AoroH r"rehlia 

"uiau 
arro*ap orryp.

hep urejleu oBB.oJr aHrroHnapbr Kocpu rrr"rorrri, aatiu qo.py"y, aHartt3
oJryHaH uehnynuan ajpuua 

_ 
HyMyHo KerypMaKrra vyojjen apAbrqbuur'rflra

re'juu eA,pnop. Ja-nnur srac6ares HaAHp hannapra u;pirru peaxcularrap"lua
MYpaqlroT oTMOK Jra3brM KOJrHp.
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AHuoulaprrH aHaIrr,r3HHIa pearcujauun 6y re ja 6aurra apJIbr{bIJlIrbIFbI-

HbrH sa.d[6 oJrMzIMacbIHa 6axuajapar Aejnurrure 6ulap' OuyH yuyn uuru

rrayajjan rnaH yJpo anapMar JIa36IM KaJIIrp. Analueu _raxMlIHH 
joxnauanapna

6up- cupa aHHoHJIapbIH r',rehrynla OJIMaCrI I'IJIa 6auuanuaraa aHaJIH3I{H

coHpaKbl Ke,q,HIIrHHI{ CaAOJIOTI rIlHpMaK OJrap -

Hosape iUIMar JIa3bIMAbIp KI,I, aHHoHIIaPbI Hpontaua,qAH rO'jIrH olyHarrar

ruahnynAa iarrEounap,Uan jalnsre K*, Na* na ja NH*o onMaJrblgbrp. Ianas
KaTr{oHJrapbru hauucu aHLIoHlIap }rno cyAa a: hell:n onaH Ay3IIap aMOJIO

xaruplnjlang3H, oHIIapbIH ro'juur.Ino MaHeqHJIl'Ix repargrjflHAgH HaTpI'IyIu

Kap6oHar LIJIa rajHarMaula rIpoJIlIqIoAoH qblxapbrrlMaJrblrblpnap.

Maneqgnl4r T9pOAOH KaTInOHJIapbIH rIbIXapbUIMacbI 3MO1I'IJJaTbIHa

MyQaccoJr oJrapar 6epx MaAAOHHH aHaJrr{3r,tHHH u:ahusla coHpa,qaH

6ixrua.{arablp. EyHyH r'aahujjern oHAaH H6aperqup KH, 6apr Ma/u(aHIl

AojMyU rraTpgyM-Kap6ouar rtretrrryny rano rajnarqrrrya aFblp MeriIIUIapbIlI

*irro*nrapunuu hauucH Kap6oHarJlapa Bo ja oxcuhNgparnapa r{eBpl'ulopoK

cyAa hoJur onMajaH uoKJra Kerrlrprop. Meh-rynaa jaruue cyAa hoJur orlaH

xap6ouarnap K-;Na* sa NIf4, heM'lutrtau 6o'su auuoHrap (AsO'-r, AsOo'-,

Cfr 42-, Cr2Oa2-,MnO-o Ba c.) fiInblpnap'

flepcnuxae r,Igah eAHnaH aHaJrH3llH KeAHIUITHI'I qorHrulorlu(HpMoMoK

yryr, urac6araH HaAHp Ba a,qora6 rrpaKTr,tKg ehalaniierc MZIJIITK OnMajaH,

i"^*r*u 6up-6upuue oKc orraH oKclI,uIaIuAHHr{LUrap se pe.qyKcujaeAuqu-

JrapHH HturHpaKbl r*lyQaccOl oJlapar ajnpl 9AHJIMHp. Ee.nO rs, huuoxlopnA

r,roHy - c1o4- rrox ryBBarJrH oKCr{AJrOruAHpwqv onAyFyHAaH, harta IEJIaBII

uyhrarga 6eae pelyrcgjaeAgrdn aHuoHJIapbIu hauucuubl oKclIAJIorrrII,HpInp.

Joqar Hony IO-, har,r T)/pru Ba heu ge ronoBH *ryhurge 52- lroHyHy S-a xnuu
oKcuAJrorrl^upup. Eela ha.ruapun ca,AocI,I aulurrblAa HO3apAaII KerII4pnIMI'Iu-

.qup. [aha MypaKKo6 harnap,Ua xYcycu age6ujjara MYpar{Hor erMoK JIa3bIM

KOJIITp.

fiapunxao aHr.roHJrapbtH aHiurr,r3 KeAr,rmu YrrYH aruaFbl,qaKbl aMoJIHJJaT-

JrapbrH jepnne jernpu.nuecu Ho3opAo ryryq/p:
a) IrnK HWYHoHH KeryPYnMacI'I;

6) MahryryH ajpuua HWyHocr.rHAoH KoTYpMoKIIo, Kocpu MeroArla

re'juu oJIyHa 6ruren HoHJIapbIH MYojjaH eAI'IJIMocu;

r) 6apury, crpoHcury Ay3napHHAaH (uejrpa-u Ba ja seaQ ronoru

rrayhlrrqe) no ryruyur 
^ 

Ay3yHAaH rrcrH+aAo eAopoK (nutpar Typuycy MYhu-

rHHAA) aH[roHJrapbIH apLblqbur ajpsutruacu'- - -' 
RpOurqlbllr ajpbuMa 3aMaHbI Kocpu MeroAJIa acaH To'jHH onyHa 6ruleH

unro*up ta'jun egrmuup, JraKI,rH aHaJIH3I'IH KSAIIIUI{HI,I tUypexxe6leur-

orp"":"'ca6e"6 orI.[yFyHAaH rpyn IuaKnHHAa qeK'qYpYnMo3AoH essex Meh-

JrynAaH r{brxapburMailrAup. Eyunapa arraFbIAaKbI aHI'IoHnap Aaxwr1ilp: I rpyn

- SiO,'-, F- ne CrOo-''; II rpyn - S2-, CN_, [Fe(CN)6]3-, Bro-:Bo clo-:
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AuaruagrlH cncreMarrrx xeAHu11Ao ro' jllH onynuajau aurroHnapbrH
KocpH MYOJJoH eIUrnMAcH

I rpyn aHrrorurapbr

1. SiO32- Myoj"ioH eArrJrMoc[. 4-5 Aan.{H aHiurr,r3 oJryHaH ueh-ryna 2
iaMoru 2 n arnlrvroujar uah.ryrry, 3 garuutr aojuyur NH4CI llahrryly eraso eAra6
cy hauarnruxga 6up He^qo Aon4ro rbr3Abrpbrpnap. Ar haluaruar qoKyHryHyH

aMoJro KoJrMocH SiO32- oJrAyryHy r(ecropup. Mohnyrga arrlQorep 
^u""u.j"MirrrrrK erreMeHrJropHH KarHoHJrapn (Al, Sb, Sn) oJrMa,qbrrAa pearcuja janHtrs

ejuu Mo'Haflbrlblp. Ey eJreMeHTJrapuH Karr4o[rJraprr HrxrupaK erAr.rK,qa
MerHJreH MaBHcH r.rJro oJraH pearcajanrr re ja Nar[CuFu] errlele KaJrMOcrrHrn
Mr{KpoKpr.rcrzrJrlrocKorrrx- peaxcuj a une jourarrlar na3hrMAErp.

2. CrOz-n ne CrO2-, uyejjen eAxJrmoc[ o Baxr aflapbrnbrp KH, aHiur[r3
oJryHaH uahryn capu (ue ja Haprmuu) penxe 6ojanr'luru oJrc)rH.

2-3 Aaracn aH[rJrH3 oJryHaH r',rahryna 6np gauvu Qeuorerareun (orap
r-brpMbr3br poHr( arrbrHapca), poHK HroHa Kr{MH AaMqbr-AaMlrtt 2 u HrSO4
rrrahnyny oJraBo eAHpJIop, EyuIan coHpa, aJraBo oJrapar 6rap Aau.,ru rypuy,
6up ueve AaMrrbr aMuJr crrupru, 6up AaMqbr hrarpoxen rrepoKcuA rery6, auu
oJrapar rapbrrrr/(brpbrpJrap. MasH hanra repxpoMar rypruycyHyH (HrCrOu)
oMaJra x(oJrMocr{ CrOo'- (no ja CrrOz-r) oJrAyryHy Kocropup.

3. C2O2'4 ne F- uyejpu eErJrMocrr. 1) Auanua orryHa r'retrrrynyu
CH3COOH une (pH 4-5 rur*au) ryprxyJrarrrlbrpburMbrrrr ajpurra HyMyHocHHo
(.3-4 qaM.qrr) cacl r',rehnynyuyu aprbrrbr Hno rbr3AbrpMarJra ro'cnp eAr,rpJrap.
CaCrOo ra CaF, qeKyHrycyHyH aJrbrHMaclr C2Oa2- ne F- uorulapbrHbrH oJrMacbr
HMKaHbrHbr Kecropr,rp. cenrpu$yranarxAbrpMaura rreKyHryHy aj upapar, roMH3
jVjV6 (alcop6cr.rja 

-o_rryHMyrrr 
peAl/rcujaeauqurrapil .trxapiruir yuyH)

rH3AbrpMaHra 2 s H2So4 r*rehnyny una uuuejupnep. oxep ral.r harm bnr.ra
KerMrrpco, herur orr',rajaH r{eKyHryHy ajupn6 60-700C. Kr{Mr.r rbr3AbrpburMbrrx
ceurpuSyrara AaMqbr-AaMqbr Aypyrarrrrbrpbur\,rbrrr (0,01 u) KMnoo l,rehnyry
oJraBo eAupJrap. Ouyu pauxcH3rro[rMac u CrO2' aofl,qyryHy rbcggr eAHp.

II rpJm KarrrorrJrapbr
1. 52- uouylryH re'jr.rnn. Cunar tuytuocuHo 5-6 AaM.,rH aHaJrH3 onyHaH
uehryr Bo ryprrr pearcHja iurbrHaH KHMr, (pH<2) (1:l) HCI uehnyay
oJraBo eAr,rpnop. cHuar luyuocHHHH aF3brHa rypFyrrryHyH HHTpar, acerar
na ja narpuyu nnyrra6ur uehnyny uno HcJraAbrirMhrrrr cy3xolr KaF6r3br HbrH
3oJruubtHbr ryrypnap. Karusrtu rapaJrMacbr cynQua HoHyHyH onAyryHy
Kocropr,rp. harra.ruHr,rH Harpnw Hr,rrponpyccr.tA Lrno onan pearcnjanu 

"r""*oJrap.
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r(ecrepl.rp.
4. CN- [onylryn ro'iHHH' CN- lo"juH e'I'MoK YqYH cHaH]IA

rypruycyrlyHy ouy*L'eolrQ 6nnaa"r' .se haTra 03 AylJIapbI r"rahlylyuAau

xap6ouar rypuycy ,[ ;;;p;"""u, t -o,rnun r.rcruQ-ago 
- 

eAuprlap' cuuar

.uy,uacr.rHo iepnaurqnp;"ty -1 
j^o'"nui un#" *y"1i I:yv'ar' 

6up roraP

rypy HarplryN{ 6rr.up6'orat NaHCO3 coHpa Hca ryplu peaxclrja uulb'IHana KHMI'I

3obo-rru CH,C00H onaBo eAl4pnop' Cslnar IuYuacHHI{ ajpu 6opy

carrbrHMbrru rbrxaqr lr,ro re3 6arnajnplap. Eopynyu ."lTI yqIrIyH (arrrra

cbrHar ,,y,,ac,HrlH I'IqapHcI'IH,qo "'pu':'yp"'yty-""o 
rypuyllalutl;IpbulMbllu

AgN0, r.aehnynyua "-r,p'up' 
et egCN u"ty'ry"y*'YHY aMarla xonruacu CN-

orrAyFyHy KecrapHp-
5.Br03-HoHyHyHro,jrrrn.3-4AaratlrraFLa]Iu3onyHaHr',rahrnylyIrI4TpaT

ryplr.tycy ,re ,yp.ynulllI(blpapar TaM rl.eKoHo KHItlH KWYu Ht{'fpar uahlyly

aJIaBo eAHpJIop' {erynryuy -cnrpnsytualll^blp'[blrIlaH coHr]a 2-3 Aa+a

AHcrI,rrrJIo orIyHMyH cy ra-rre jyjy6 na 6rap Hstro laMqbl 
- 
rarbl HCI }Ine

u[urojupaep. gexprry oJraH cblHar *ytt""'" 2-3 Aar{'*Ilt ;<^nopo{r:pu ra ja

rap6ou -4 -rnopna oJlaBe eAupnop' -Epolrar 
ilonnapbl rtlurllpax e'rAHK'q'a

yri, rr"**Hqn^ra6erocu capbl parrKa 6ojauup' 
-.---:-- ..

6.CI0-[oIIyHyHre'jurrra.orr..IoleHrecrepruurr,rjtlKLIIuHCI0.ct:6ocr
josy ronanu ruyh,raa (ranhn o*"'*"t-oil;;;;p"n [::T'*' 5v To"cizpup

ja-nuHs typ. *vnrii"t';;;a;;P) ru *"h'}'y'au' ajui$rP' 2-3 Aaiu"Irt

a*a'tv3onyHaH roJIoBH ueh'nyna upt"*u"u"iirura KI *nat''y'y no 6up ut:uo

.raMqbr Hnuasra ;;"'-;aip;"p' tvt"t'ynyn rejopr"rall CIO- ctrlAyF)'rly

Kecroprlp. Mahnynga hranoxnop* ,orynyL bnlracir peayrcujaell'Irrll{[apI'IH

l{IIrrHpaK eTMoA}IJI'IHI{ x(ecTapHp'

2. tFe(CN)ula- uonyryn re'juxn' 2-3 u'ana'{rl alattut3 orryllaH uohlyla

rypul peaKcr;u -orru*, ;;t;' HCI 
"r''rahnynv 

1-2 lav-qrt FeCl3 arlaBa e,'rupnap'

Masil 6eplun a6ucu q.KyHTycyHy, 
-'-orrr"u"r, 

[Fe(cN)la orl,[y'yHy

Kocrapl{p.*-'-i."fre(Cr9ul'- 
[oryrryH re'jnxn' 2'3 Aana\tst TyprlyJlauru'brpburMbllu

aHzrrrr{3 oryHaH r"rehlyna 1-2 AaM,,rsr Fecl, vrah.rryny anaBl-eAuprlap' lv{asu

qeKyHryHYH "Typn6yn MaBHcI'I" aMoJro 
- 
*"'"""' tFe(CN)Ja- orIA)'IlrHy

III rPYn aH[roHJIaP

1.Mn0o-rrortyryHre'junu'MnOo-onMacblHbrHHl'tulaHocl{ltahnytry't
rvropyFy -6oueuraju 

't'" i" iohpaju *lO; rarbulblt:bl aa oruyrla) paHlt['o

onNIacbIAbIp. Jo*'u*af-ti"' i,,uf''y'u io'C'u"At'lpMarJla traMqr'I-AaMqbl

(NII4)2C204 onaBo "o'pnup' 
Posrcusleuruo MnOf ofl'[yFyHy Kocrap]rp'
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Y"9r_ re'Junuua croo'- oJrMachr MaHeq,rrrr4K repaA,p; oHy r.rponurroAaH
Ba(0H), uoturyny r,rre BaCr0o rrroKJrprHAo .{exAypMer JrirbrrvrAbrp.

2. Mehnynaan si032-, sts, [Fe(cN)6]G-, [Fe(clg.lr- no cN- anuon_
napbrH CHHK NBJrapbr rrraKJrrrHAa rroKlypMaK j<Lrry nae ajpru[r,ranaprr.hap ruej.qeH oBBoJr hercaauuncr,rmhuapai uehyiyuy t u."rprurur. Jra3brM
Kon,p. Efyn fryH cr.rHK aysy rr,rohnylyui ehrr.rjarru-gi*r"r_garo", Zn()H),rleKyHTycy arrbrHaH ruuu l.ovo-tw NH40H r'aah-rryry onaBa eA,prrop; NH4Oii-r{H aprhrrbrHAaH qoKHHMoK Jra3brMAbrp. A.rruHunur crrHr( tirapo*"raqeKy,TycyHy cy rrrra Aornf jyjy6 lovo-tu NHa0H rraehnynyn4a herur equprop.
[Zn(NHr).]'?* Ba eKBr.rBirJreHr Mr.rrAap Off uozurap"r*u, u6apor or* 6y
ueturyl_ vex.qypyqry. Bo3r,rQecuuu Kepyp.

, Hejrparr na ja :euQ raaerr,r^rr.ryhurge l-2 AaMqbr aHaJrlr3 onyHaHrraet,ryla haurpaanurrur hercaauunrirn*hruApurAa, Ou*"r_o*o", raMrroKyHTy ilJrbrHaHa KHMH oJraBo eAupnop. Jyxapuaa KecropuJraH auHoHJraprr
I'IpoJrr'rr,raAaH yMyMH uehlynaqn Kacpu MeroA lUre uyajjeH L"uo* Jra3brM.qbrp.

Ajpruurarrur cnHK Ayurapbr_qeKyHTycyHAa CN: rur"rpu..rnqu covzjje_BH pearcrnja.rrap BacuTocr{ une 6aruri aurorrrapr, jox-rrauar olap.
CenrprQyrarga cHHK Ay3rrapbrHbrH qeKyHrycy ajprulqurgaH coHpa

AITTAIIIAA JA:U^UUIIIU AHAJII43 KCAHIUI,IHE OCACOH AHHOHNAP6IH CI'ICTEMATIIKroArunrHr{ alapMar oJrap.

I -IrI rpyn a,rrorurapbr rapbrrxbrFbrHbrH c,creMarrrK aHaJM3rr

Meh-rryra jarruur roJroB, Mer:urnapbrH Ay3JraphrHhrH rrrur,paK erMocr4 Bo
AHAJIH3HH CI,ICTCMAT}IK KEAHIIII4HA IiAXUN OJIAH AHHO}ilAPbIH OJIMACbT HO3OPAOryryrryp:

I .pyu: Soor-, Sor-, Srorr-, Corr-, Bo-2, po43-, AsOr3-, Asoo3-

II rpyu : Cl-, Br-,I-,IO-3, SCN-

III rpyn: NO-r, NO-r, CIO-3, CH3COO-

. A. kltrcusjoxlaua"rrap
1' Mehnyryr pH-nrnr nnyejjen eru,ruecr.r. 1) oxep aturvt3 onyHaH

r'aehlynyn pearcujacH ryp-rulypca (pH<2), olua y.{yqry Bo rypurynapa raprxbr

Iily!_"r,.: aHuoHrrap 5.032-, 5032-, Sr0rr- re N0r- ,.rrp* eAe 6puMes.
bylIAaH OJrilBO, rypur rrlyhrarAo aruaFhrraKbr qyr aHHOHnap ra-ua dunrraesnep:

. f - NO-zj ; I- -IOl; I- -ClO-r; I--AsO.3-; NO; _ClO-3;

NO-, -AsO'l; SOr,- - AsOor-; SrOr-r- AsOo3- .
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2)oxepaH[IJILI3oJIyHaHueh.nyrryrpeaxcujacrtrcnoBl4uapco,oH.q,a
n"r"pa", xe'rrapaujur"rra anrot aprtn hanartcrt ola 6ltltep'

2. Eo'ttt oKclrAJroruAlrpnr[Jlop Bo pe,ryKcujae4rwr'leprn 541axxae

r{urrrpaK erMocrlH}r joxnanrar YqYH rrYlvtyuoHurr KorypYmlecn' 1) Aualua

oJryHaH ruah-nyrry 2 u GH3C00H sne TypuynaIIIAbIpAbIILa I- -No-, ue ja I- -

l0-. uurrupaK eALIpco cep6acr jol ajpruap
2)Oxep6ynaaueHriIoKI'IHYMyHor'reuQuHorI4qIoBepMI'INca"rvrohllu

2n HCI zrla rypuynalrlAblpblrlbl p. I, -uun uji"-"u"o-' t-. -Cto-' ': I-: o-t^0^:'.

r{yilapuH,H Htur,paK erMacl{ I{MKaHbtHbI *aituptp. Matr"uynyH 6ylan*racnt

Sr032- -nu onMacbIHbIH HI'IIuaHocHrHp.

3. farnapuH rrrrxMacbr YqYH rrt'Drynaxr{H xelVPt'}ocu' Eup ue'ra

AaMrirbr aHruur3 onyHaH r*aeh.ny.ny-rana-nrunojepox ehtUjatrna oHyH 2IrraFbI

huccecuse 6apltarna roxyHMarna jynxyn 
'a"xaT 

aiulpnap' Oxap rzur ra6ap-

r-rblrflapbrHbrH r{brxMacbl hltcc oJlyHMypca, cbrHaf IIIYIIIACUHTI ]t'bl3llblpblpnap'

la:rapuu oMono KarrMocH (C02' S02'N02) C032-, S0'i: !19:.- 
no N0-2 orlMa-

"rr"or^ 
Kecropup. Eeae joxrlaManapAa nay"'ryr' rylreP ajpuxt'lslm m:ulapblH

"up""0"n""' 
tryajjan erMoK "a="'n'A"lp' 

Eyrnapt'tu 6e":talapuuuH

xacconopl.IH u iaw ciurar:
a) C0r-peHKcH3, roxycy3 ra3Ablp' Ohsur cyj)'Hy 6ylaugupr'rp' (osys

6yraunacu h"trrtt,trt S0, ie';cupnp u'rlo Ao oJIa 6unatc): 
-' 6) S0, -rajuap KYKYpA roxycy BepoH rarAbIF' [ypy'raurlltpblnMbllu

KMn0o na I, r'aehlyrurapblHbl paHKcH3narIII(HpI4p'

r) N0, -KocKI'IH roxyja MIuII{K 
''urp'"'=o' 

-ro.Hyp poHKJrIl raagr'rp' KI

r"lah-nynyu,rau oHy KeqHprMoKJIo capact jol ajplulnp (Htluracra HJIa

.iox"naua-rru) ^4' I rpyn aHlroHJrapbrHrr joxnauar Y'rYH rrYilryrrB' 2 Aal*a"ln HtilTpaJl

najaseuQTypulr.aahnylra(pH=7-9)2.3IaIr{.dHBaCI,rvreh.nlmyoJIaBa

"*pr"p. 
t"*yttynyH oMono Karllt{ocu I rpynyu orlnyryH)rH KecropHp'

5. II rpyn urro*up"t rr joxnanrar y'ryrr HYlvtyHo" 2 -3 larct'l irtHuuru3

onyaH r"reh-nyla 2-3 aarra"IH AgNQt arop ueryrlTY oMoJIo Kanopca' t5up ueva

AaMqIbI HNoi ururu 
"arpflJp. 

te*yn'y*'yH lttrm oJIMaMacbI arraFbi)IaKbl

,uy3napbrH HIurHpaK ege 6rrJrra"rn, *'"t'p'p' AgCl' .itgBt' 'AgI' Agrot

fgsc\, egrs lsrori- 
-fory,,y' 

Ag* I{Jia rapllrblJlbl.nsl ro"cMpIa Horr{('Iocl{tuto

oMono xalruurrr).
6. pe4rncnjaero.r.rs aHrroHrrapbru rrrurrr[raK "rt"""rJHf#TIt];

1) 3 Aalur.,Iu iua-tru: oqIHaH r'rahlyla 1 qaha''IH 2H rones'l

AaMqbI uypyruu*"rp";;; xun0o n'rat.,5T ry o'rlaBo eAHDnoD' Hexplryn

orrMaJlbrrra naahnyly cy httuauuu.qa 1 Aemre *"goipu'p"up' f:1"11

Mn0r.xH20 qoKYHTYcYHYH oMoJIo KoJIMacH pe'uyrcujaeuruIu aHIac\HnapbIH

(SO'r; SrO,'-,I-, AsOr3; SCN- onayryuy kectapup'
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2) Oxap oBBoJrKr4 joxlarraa pe4yrcnjaegHqrEnopuH oJrAyryHy Kec_rop,pco' aHaJrrr3 .n)maH uehnynyn 6aurra uyuynecrnnu 
-4sb* 

HJroTypluynarulblpapar l-2 yauuu Hr{rrracra u.ne pojauuuur joA uahnyry 
-"r*"

eAr{prrop. Mehrrynyn poHxcn3JrorrrMocu Sr0r2- ie ia soir- aHourrJraphrHbrHbr
oJrAJnyHy Kecropr.rp.

7. OxcururerrrErpuqru aHrronnapbrn rrrxrr{rar ermocrr yrryH rryr}ryno.2 N H2s04 I'IrIo ryprrryJrarrrrlbrpbrnMbrru z-3 aur"u] aHiurr43 oJryHaH uehlyra2-3 aarvrqrr 6eu:on ne ja 
. 
x.nopoeoprr,r, 1-2 ,qaM.,ru KI orraBo eAr{pnop.henneeAuqr'r ra6erecunuH lvarianiairrra) 6anen.".;, p"nxe 6ojauuacu

oKclrAJrorrrAupkr\tu aHHoHJrapbrH (N0-2 ,I0-3, As0o3-, CIO-, e c.) oqyryuy
KecrepHp.

OJIABO: 1 Oxap ruehnyrya ejHu sauauga oKcuArrorrrJl Hpul*u Ba pe_gyrcnj aeguqr, oJrapca, oraa rei*lr,r", j o-a*-ap arapMa,ru o.o *""ruprrl*
aHHoHJrapBrH oJrMaMacu harAa rcrr.r ropap qhrxaprMar oJrMa3.

2. As0o3- -IoHy Karrra)M joanq ,"hryryrrguH joay haApores HoHrrapbrHrarbulblrbl xu$ajer roAop 6ejyr oqy.ai jrrr"r." ui'p"rpiii. Ana.nu:raH xe_
AHIIJHH. acacoH 6.7 peaxcujacrr rrloueu Hor,rro ,epepce, As0o3- y+;";;joxnar"ra ra',rpy6anepn rojuai rrururrg"rp.

B. Be"gu auuorurapbrH Kocpu MeroAJra nrehnyrualr
aJpErr{a rrIMyHo rrorypMoKne re,, jrnu

. 1. 52032- ,, S0rr-, re S0n2- rerjrnu. Orep pegyK cujaegwuurrep yuyu I,uehnyay uno (6.6.2yrpe) xerypynriyr, rryrynb 
"yi6er"uerruqo 

BepMr.rruco,

^aehnyruau 
ajpu'ra HyMyHo xerl?MoKrra 3r5r,-, s0i-;; so];'re'3rn epl,nvp.

}gf^" *ry-"-[r? *" nae,Qu HorH-rIo Be-pupco, 
^aehaynyn 

ajp'ua HyMy-HacHHa Ba'- ura ra,'cup erMaxJro, SO.r- rglryr ,arpr"i. ,[vpyru*rrpu__uuur HCI -aa heru orruajau aF rreKyHry Bis0o-uu^""inJriJ"r"",'iool
HoHnapbrHbrH 

-oJrlyryHy KecrapHp.
2. cu'z re'jruru. Auarui oJryHaH Ma,ru{oHr;rH qox aa 6eiyx onuajanhuccacrasu u,yrrrg ra6aa jepno.uarfrpr"p. oxep 6vnau*l 

""renxu 
revpy6elrrla MaruloAe S02a.un oJrMacbr uyejjeu eAr,rJrMHrrrco, 6_g AaMqbr 2 n HCIuehnyny ruro re"crp eAupJrop.

. 3. P03., As03o ne As,ir. rer;,om. l) Orep 6y norrrap aHarrr3 oJryHaHr',reh.rryraa joxgypca,. p0o3- r.rouyHi nnorr6l", ir".;"""-"""'" peaxcnja uror."ljuu 
_ "AIg"p. 2 Aar"r.{' ui*r, onyHa, ,"tiryry 6up ueve ganrre 4

AirMtIH 6 u HNO, uahnyny r.rIra peAyKcnju.y^rrrrp; ;;;ouMocr.r r{yHrusgupu6 uomr6.qeH uajecuul.ru- up"ur.iru, orraBo eAapoK 40-50.c xpruurbr3AbrpbrpJrap.Oxep rg*yrry qeKMypco, 6ap ueue Nli.NO, Kpr{crarurapbr
aJraBo eAuprrap Bo 6^p MyAAor caxrajufnap. Capu (Nt!)3' [pMo,rOfo]qeKyHTycyHyH oMono KonMacr.r p03-o l.rouyuyH orrryryrry Kecropflp.
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2) Oxep As0o3- no As0r3- HIIrrHpaK erMocI'I MYMKYHAYp..' roAnnrarbl

jyxaprua reja euuunju KLIMII arapblprrap.

4. BOf retjmru. 5-8 aaM.lll anaraJwre oIryHaH rrletr.nyny 6up ueve

AaMqbr raru HrSOo ule uuraejupnap. Eup raAop erun (ne ja ryrenul) crHpTH

uru"" e$u6, ony janqrrPBlpJlap. Cuuprnu janan aIIoByIIyI (renapnapg)
jaurrn poHKa 6ojanuacu B0r- uoHyryH orl[yryHy xocroprlp'

5. N0; re'jnnu. NOf -uouyuyu r*lehnyny HrS0o I'uIa ryprynalu-

AbrpAbrrAa mHyp N0, raauHrtH tlblxMacbr rute 6unueK onap. Joxlauar yrytt
6up aar*lurr cupKo rypurycy nne (pH4-7) rlpruylaurablpbllrMblllr aHanH3 ony-

uau uah^nyna AaMqhI lenhocuH.qa cynQaHun Typuycy Bo cr - naQnrutaM1lH-

uen 6up larr,I',rrr olaBa eAr{pnap. Mahrynyn (ann onapar ne ja aatra conpa)

rbrpMbr3bt poHK aJrMacbr NOf -uun oflIyryHy KecropHp'

lrotuquuus NOf -uzn KI uohnynyHAaH crlpKa rypurycy MYh]mTr?
joay qhrxaprMar ra6unnjjernruen (IIIrx HYMyHo KoTYpYnMacHHo 6ax)

ucruQa,ue erMaK onap.

6. N03- te'jluru. 1) N02- -I'IoHy oJIMaAbIrAa N0r- -uonyny N0; -jo
qeBI,Ip,q,HKAaH coHpa cHpKa rypuycyHyH InIUrHpilKbI Hno cuHK Meruulbl

Bacr{Tac}r HJro rbl3AblpMailIa (6.4-o 6ax) jyxapuaa reja eAHJIMI'IIu cyn$anul

Typrlycy ue Cr-uaSrUIIaMIlH I{JIO pOHICllu peaxcujanuH aIhIHMacblHAaH rO"jLIH

erMoK onap. 5y peaxcujanapla N0-, -HLIH aJlblHMacrt N0-, -HH onAyFyny

"y6yr 
eueulrsup. SCN,[Fe(CN)5]a- no [Fe(CN)u]3- om,raq,rla N0-, rroHyHyH

*'jI{H erMaK y.ryH oHyH auuonjara KHMH peayrcuja orryHMacbr

pea?cnjacurqau qciusaaa erMoK olap. _Onnanva NII4* Y''YH peaxcuja

anapcar, oxap o tarurupaK eAopco, nyr4Aa 6xp ne.le AaMrIbI aHiIJrI'I3 onygaH

ruahlyn aprblrJlaMacbl llrlo Na0H Bacllrocl'I ula rypyjaua KAMLT 6yxaprrraut-

qurp*u.nu^ (ehrujarnu, cbrqpaMafAaH ropwiulbl) NH4n qblxaprMar JIa3bIMqbIp'

fly.a cojyruan coHpa 5-6 ,qaMqbl cy I{Jra Aypynalrrl\blpblpJrap, cblHar

1llyruocgHa xeuuprpnep, 8-10 AaMqbl 2 n NaoH r'lah.nyuy oJIaBa eAl'tPnop'

6up reaep anurr,rl'rnyu ro3y reKYpnop B.o jyuryn rbl3Ablpblpnap' cuuar ury-

,rocHrrI,IH ar3blHbt n*O"ra ,UrnOU orre (CUupaUanltH raplUblcblu alrr'rar yryn)

6arnaj upnap, ChIHar IuYuacHHHH aBhIHa HcJIaAbUIMbnu QenonQare'nHH KaFbI-

au ryryprap ne 6rap raAop caxnajrrpnap-oxeppegyKcHjavoxryBBoTJII,IKeAI{pco,cblHar[IYuIocHH}IHcyJa

caJlMama cojylypnap. Kamlgun rbl3apMacbl Q''lH, eraeao KoJIMocH) N0;
orAyFyHy KecropHp.

Eaura oKcL,qJIorrIIupur{H aHl{oruIap oJIMa'q'bIrAa (Mn0f' Cfr'-o'

[Fe(CN)J)a- re NOr-) NOi HoHyHy snQenular'aun peaxcujac-n- llrr:,:-'11:
erMoK anBepHrunuAup. Ey peaKclljaHbl jeprane jerupepxott roMH3 JyJynlryx

Bo ctrJrr,rHMlrru caaT 
^ruyluecl.lne 4-5 aur*u, raru Hrs0o -ga haartplaHMblll]

gu{eHLUIaMm p""*"rm jepneurgrpu6, roturas uYrlro uy6yryn yqynAa opu

qox a3 aHaJII'I3 ohynan ni"i.y, toiapur rapblrrrllhlpblpnap'' I4HreHcI{B MaBr
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poHKHH ol\{ono KoJIMocI.r N0-, onAyryrly KecrapHp. JoAYn qox aprblr
MLrrAapErHhrrH HIIrrlIpaKrr pearccujaja MaHe ola 6ulep.

2) N0-2 r.roHy BapAbIp. Eere halaa N0-, raonyuyH rlox Ml{rAaprr 6.5-,q"
jasruluru MeroI u.ne N0-, qblxapbulIblrAaH coHpa re'JrH onyHa 6ralep.

7. CH,COO' re'junu. 1) 3-5 AaMlIbI a:xurul: orIyHaH rraeh-rryna 3-5

AaM(rbr eruJr crrrlprn CrHr0H se 3-5 AaM\IbI rarrr HrSOo oJIaBo eAupJrap.

ErslaceraruH caunjjenu uj nunn qblxMacbl CH3C00- oJlryry{y Kecrop}rp.
2) tlox xa 6ejyr on:raajau a:aalrvt3 oJIyHaH 6opr r.aaruqoHu KHqHK

hareux,qe NaHS0o no ja KHSOa Ay3y LrIa cypryplop. Cnpxe rypurycy ujuxuu
KoJrMocu CH3C00- HoHyHyH onAyryHy r(ecrapl,Ip.

3) Jla6oparopzjaaa naHraH HLITpar orlAyrAa [, ne NH*0H ururnpaxule
oHyH peaKcnjacunu rer6ilr erMoK olap. S0o2' ne P03-o LroHrraphr Hpo-
rHqoAoH Ba2* uoHy I4na rleKrypypllop.

B. Aruronaapbru apAbrr'rbrJr oJrapar rpyflnapa ajprrrnuacu
BO aJlbrHMbr[r IIoKYHTYJTOpHH aH:IJrrI3rI

1. Crpriucryrtr Hrlrparbln re'cupu Bo aJrbrHMbrrrr rroKyHrynyH

aHaJrH3H. Hejrpa-n na ja sauQ ra"nenu pearcujaja MarrnK auuwt3 oJryHaH

ueh-rynyr 6^p huccocunnH (15-20 gauult) ceurpuSynran,Aupu6 cbrHar
tuyIuocl.rHo jeprarrr/(upa6 cy har'rar.,rurua 60-70"C KIIMH rbr3gblpupnap. I4cru
vrohlyra AojMy[] Sr(N0r), i'aah,ryry raM qoKyHTy ,urbrHaHa KHMrr onaBa
el(opoK 25-30 Aarr{ro xesnejupnap. rlexyrryao aruzrbrAaKbr Aprrap oJra

6urep: SrS0o,SrC0r,Sr3(P0o)r, Srr(As0r)r.

Orep ulxuH joxlar"ra 3aMabr P0r3- na As03-, ra"juu eAr.rnMuuco, oHAa
crpoHcr4yM Ay3y r{eKyHrycyHyH 5042-, 502-3 ne C0-23 HoHrrapbr 1,.ryH 're4rr.rr

egraprrap. 9erynryHyn ceHrpraQyuraugupu6 2n Sr(N0r)2 r'lehnyny r.rJra

jyjypi,ap. (1) CeurpuSyraru coHpaKbr aHarrr.r3 yryn cax-rrajbrprrap. 9eryu-
TyHyH jyjynr'aacrrnuu o Baxra KHMr,r AaBaM erArrptrpJrop K[, pegyrcraja-
eAr,r-lrr4nap fryH peaKclaja rtrauSu Horrrlro BepcHH, rryHKH oHJrap 5032- -l,lu
ra"juuuno MaHe orr)prrap. Jyjynrrlyru rr.rehly.ny rynnajupnap, qeKyHTyAa r.rca
auaFbr.qaKbr j oxrauanu aflapbrpnap.

1) Oxop veryHry raMaMrrrre 2n HCI -Aa hertrI orrMypca, S02o orgyFyuy
KecropHp;

2) 5021 ro"juHuullH arxaFbrAaKbr ycyrrJrapra anapbrpJrap.
a) Cunar uytuocr,rHga qeKyHryHlrr 6np huccecurua 2 n HCI arraBo

egu6, 6opycy oJraH Tbrxa$r r,r,Jro re3 6arnajupaap, cbrHar ruyuacr,rHraH li,r3Abr-
pbuMbuu cy hauauunga jepnarugupop€K qErxaH rar :eraQ KaJrHyM nepMaH-
rauar uahnynyHAaH (2-3t',lrr) Keqr.rprpnop. MyrajrEca erMoK MarcoAH r.rrra

6arura cbrHar ruyruocuHo heunn heuMre nepMaHraHar rrrehnyny rexypnop. 5-
8 AeruregeH coHpa hep nrr,r cbrHar rxyuonoprrHAo oJraH nepuanrauar uoh-
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JryJrJrapbmbrH poHKIIopInHlIH Myrajuco eAI{pJIop. TaM se ja rucuan [epMaH-
raHarbrH poHKcuurotuuacu cynSur-I'IoHyHyH oJIAyryHy r(ocrapup.

6) Cnnar ruyruacl{HAo qeKyHTyHYH Y3apI,IHo 2 n HCI r"rahlyny aJIaBo

eAnpJrop Bo oHyH ,InlbrHa jog-unuracra KaFhI3bIHbt ryryprap. Cuuar uYlua-
cr{HAaKu ueh.rryny ehrnjarrra rbB.qblpbtpnap. S02 ajpruuuru onapca, joA-

HH[racTa KarbI3bI MaBHnOIlUp.
3) C0'3 HoHyHyH re'Juu erMoK fIyH qeKyHTyHYH 6up hnccacrl orlaH

cbrHar IIIyurocHHo oBBoJTIiIO 6^p HerIA AaMrdbI oKcHI-[OIrIArtpWnA (Hr0r,
KMnOo ne ja KrCrrOr), conpa uca 6up Hecqo AaMr{bI 2 n HCI ueh.rryly arlaBo

equ6, uryuoHHHH af,tbIHbIH yqly ajpH 6opycy oran rblxaq HrIo re3 6aua-
juprap. Eopynyu yqyHy uqopucltHAa 6apur ne ja ehenx cyjy oraH HKHIrriIu

cbrHar tuytrrocllHo calupnap.CblHar IxY[ocHHL qoKYHTY HJIo 6upnnxga cy
hauausruAa jynxy, rbnAbtpMar olap. Hxuurrlll cblHar uYuocI{HAa 6aput na
ja eheux cyjyuyu 6yraHuacn, r{eKYHryAo xap6onar I{oHyHyH onAyryrly
KecrapHp.

2. Eaprpr Hrfrlrarbru te'cnpu Bo oJrbrHublur rroKYrrrYHYIr auaJrrr3l'r.

Oxop upenuqaAaH KerYpYnMYIIr HYllryHo.uo apceHar uony uyejjoH eAHn-

Musrco, qeKAypMaHu 6apnyr'l ,[y3Jlapbr HJro arlapMar JIzBrIM xannp. Oxep
As0o3- r*aaturynaa jopxaypca, crpoHlrcury Ay3y Bacurocld HJIo TIoKYHTY ajpul-
AbrDraH coHpa, ceurpuSyrar (I) -ao II rpyn aHHoHTIapbIHBIH KYMYITT Ay3y

Bacr,rrocu r,ura rroK,qypMoK onap. Eaprpl Ay3y Baclrrocln I,IJIa qeKAYpMaHH

6ene anapupJlap: crpoHcyM Ay3y ajpruqurgau coHpaKbl cenrpu$yraru (1)

60-70"C KHMIa rDr3Ablphlprap Ba oHa Aojrraygr Ba (N0r), llehlynyuaaH raM
qeKoHa KHMH oJIaBo eAl,Ipnap. gexyuryny uah-nyn rale 6upltlKAo 50-60

AorHro cax.uajuprap. geynryue: BaSr0r,Ba(I0r)r, Bar(AsOo)r, Ba(BO2), Ay3-

napbr oJIa 6unep.
Hesepa zurMaf [a3blMAbrp xu, 6apuyr"l Hr,rTpaT KecroPHJroH aHr{oHlapblH

jannur rarH lrehnyrurapAa raM .reKAypyp. Eyna xepe Ao 6y LIoHrIap Y.IYH

r"rax$n pearcujanuH anblHMacr,r heunrue oHnapblH onMa,qHFbIHhr cY6yI

errraup.Ounap cOnpagan KYMYuI HIrTpaT I{JIo oMono KOnoH TIoKYHTYAo re'JuH

onyHa 6maplep.- 
Eapuyru alorrap"rr"rn qeKYHTYcYHyn ceurpuQ-yrnaurAblpblpJlap ne (2)

ceurpnQyrarH c-ouparu, aHirJrH3 yuyn cax-najbrpnap. qerynry-ny cojyr.uucrrur-

no eAHnMHIrr cy I,IrIo jyjapar roArgi earrplJp' Eena ru, Asgol ne B0, HWy-

HoAaH r"*"6, jox.nar*la-nap Bacr,rrocr,t ule re'Juu gAI,IJI3 6uluegnjuHgeH'

6apuyu Ay3Jrapbr rreKyHTycyHla Sr032- re I03- re'Jnn eAI{pJIap. CeHrpu$yr

-cbrHaf rrryuacr.rHAo uexynryje 5-6 AaMqbr 2 H HCI Bo 2-3 IrIMqIbI

nr-u""unrH ureQQeS rrrehlyrryulaH anaBa eAr.Ipfiop. Ey saruan auarblAaKbl

hannap ona 6ulep,
a) Sr0r'- ne I0-, 6uplurle onAyI'Aa cop6ocr joa ajprurrrp ne r''rehny

r\{aBH poHKe 6ojauurur olyp;
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6) Oxep Sr0r2- olapca, cep6ecr KlrrypA ajprrrguruu,rqau uahlyn
6ylauur raJlbrp;

r) Oxep rypuynaurlbrpbrrrMbrrrr uehny ureSea$ nurbrpca na jo4
ajpruuraupca, 6y ruroh"uy;ra rypy Na2S0, Ay3y aJraBo eAr4prrop; joqyH ajpunrraicu
na rtrohlynyx MaBrfiorrrMocu jo4ar HoH)rHyH oJrflyFyr{y recropup.

3. Kyuyru HHTparbrH re'cupu Bo aJrbrHMblrrr qeKyrrryHyH auiurrrgrr.
(2) sa ja (1) ceHrpraQyrarrma (6aprayvl Ay3napbr Hra qoKyHry nepn6 ne ja
BepMoMocHHAaH acbulbl onapar) cojygyr4a AaMr'r6r-AaMrirbr Hparr,rlroAeH 2 n
HN0, ulo rypuynarxAbrpbrJrMbfl[ l,rohnyna raM r{eKoHa xuvu AgNO. rreh-nyny
aJraBo egupnap, 9erynryle auraFbr.qaKbr Ayurap ola 6unep: AgCl, AgBr, Agi,
AgSCN, {BIOr, AgrS. 9exyHryHyH ceHrprzQymarnAupu6 uru ge$o 

"y 
,ro

j yj yplap. cenrpu$yrar HrlroHrrrup. 9exyuryuyH aHzurr,r3uH 6ene anapup.u ap.
1) O*qp r{eKyHTy ajprrrgurgau ne jyjylayraan coHpa rapanbrpca

(AgrS), Sr0r2- orgyryHy r(ecropr.rp.
2) SCN- re'jaH erMoK fryH, rreKyHryHyH rrox Aa 6ejyx onr"rajaH

huccacunu qunu lerheAo jeplonuupu1 2-3 AaMr,rbr (1:4) H;SQ. .rur"
eAapaK ehrujaua, qeKyHTyHy fapbrrrr,rlbrpMama l-2 AaMr{br FecI, vehnyny
reKyprrap. r{_ahpaju poHKr,rH oMaJra KoJrMocrr SCN- onayryny KscrapHp.

3) ceHrpu$yr cbrHar ury[ocr,rHAo rreKyHryHyH ecac hraciecr4H,H
y3opr,rHa 5-6 Aalvrqrr (1:4) HrS0o oJraBo e4.r6 ruyure vy6yr rure rapbrrrulbrpapar,
cy hauaurrula 5-10 Aon r€ MyrAarr,rHAo rrr:grrpu6 ceurpueyrnarrrAbrpbrpjrap.
ceurpuSyrar' 6anrra cbrHar rxyuacr,rHa KeqrrpopaK ouy 6epa6ep ,rrlip 

"yIrJIo AypyrantAupr,r6 6np Hevo rapqa .qoHaBapH cHHK Bo ja iraHx ro:y orraBo
eAHpJrap. 5-10 lenrraloH coHpa, uehnyny roMlr3 cbrHar ruyrxocHHa cy3opoK
IO,--TTU PEAYKCI,IJACTI HOTI,IqOCHHAO OMANA KOJIMHIII T -LIOHYHYH Y3BI{
haffieAu.{H Hrrrr,paKbl HJro xJropJry cljyH ra"clrpu lr,ra ro'Juu eAr.rpJrop.

Oxep I0-r-uH oJrMacbr 6apuyr'a ,[y3Jrapbr rroKyHTycyHAo Aon r-MyojjoH
eAunMHrrrco, oH.qa ouy _6ypaaa ra'Jr.lH erMoK orap. Jlaxuu KyMyrrr AysnapbrHrroKyHrycyHy (1:4) H2so4 uehlyny une I0-, uoHy rryH uLgera pearcrrja
zubrHabrHa xuuu jyuar Jra3brM.qbrp.

_ 4)IO-3jyjynly.aa, coHpa r{oKyHryAa AgCl, AgBr, AgI re Ag SCN ona
6urep.

4.Amrnurrur rroKyHTyHyH agiurrr3rrHrr auraFbr,qaKbr cxeM y3pa alapMar
oJrap.

I) C'nar uyuocr.rHAo verynryie l2%o-tu (NH)rCO3 uah.nyry (NI{.OH
oJIaBo eAHJTMoAoH haruplaurrru) alase eAr,rpJrap Bo ryBBorJrr,r va-rrxinajgpnap.
9erynryuy (AgBr, AgI, AgSCN) ceurpueymas'lrrrArpu6 coupax, roArr.rrar
yuyH cax-rrajbrprrap. cenrputpyrara 3-4 AaMqbr KBr Mahnyly onaBo eyrt6,
IAPbIIIIIETPbIPJIAP. AgBr 6YNAHTbICbIHbIH AMOJIO KOJIMOCI{, AHAJl:'ii3 OJIYHAH
rraeh-rryraa 9I- orrtl.yny Kecrapgp. cl- orMa,qurqa ja-nHus seue ropAo oMoJro
KoJIHp. .[aha e"ru6apJrbrcbr uohnyny upanacraAaH rypyjana "rrrr, 

6y*upruru_
AbIPMAUIA XPOMI4JI X'IOPHAI{H AJIbIHMA PEAXCUJ ACUHf, IH AIAPbIIIMACbIAbIP.
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2) 6.4.I iurbrHMbrrr qeKYHTYAa I- - Ba Ba I'IoHrIalJbIHbl jo>ruajr,lpnap'

Te"junira 6aularua:AaH aBBoJI, oHIIapbI cHHK Bo cyl+ar -rypruycy ra"cl4-

puHleu MahJIyJIa KerI[pMaK ,urrngurp. Oxep ueryHrYAa A'gSCN n'apca, o 6y

peaxcujala firs ," oirry.*u aehepnra onaH crIaHIlA rypurycyHy HCI ar'rela

*urrprip. E,,i Ha3opo"arrapar reja eraujuuue euoaujjarur jannue jaxrun

"oryp*i. 
ra6NnujjoruHo MiuIrIK oraH copyqly ruxaQaa arapMar na36lM'qblp'

ony'jeprana ;erupnlrue qeKyHTYHY copycy ru-raQ,ua 5-6 Aan"Im HrSoo me
,r-i;"pe* 6up- as cHHK ro3y oJIaBo eAu6 cy hauauuu'ra rasrlapblH

6r,ftrS,HCN) rarnr ajpunu6 ryprapMacblHa rIltMH rbl3.urlpbliprrap' 1?:lt^
cbrHar rxyrrocHHu uru* orupo, 6rp Heqo Aofrrfo rrtsArtpu6 Pb(cH3 COO),

ne ja NirpbO, rvrohnyny uno r{cJra,qburMbrur cy3Korrl KlFbI3bI BilcHTac}'I IrJIo

HrS-uu ajpuluacuuuu ryprapAllrblHbl 6a:rEnxrau coHpa, qoKYHTYHY

(ajpsulvnru I(yMYur Bo cHHKHH aprurrt) ceurpraQyrns'rrrups.t6 ajupapal

ryn rajuplap.2-3 AaMqIbI ceurpu$yrarAa I sa Br - xJlopny cy Bo ja Na CIO

Grr"ynv ,are 6"nrorl ,a ia 
^*nlioSopl*'r nrlrllpaKurra ta"jun eAr'Ip'1ep'Ey

pearcuja ula janaruH hoM.rfiuuu tr sa Br ailIaFblAaKht pearcujzutap rala

ra"juu er!.{aK onap:

a) I--r.rony Hu[racra urxrr4paKbr una KNO, pearcujacu Bac[Irl4ocll uJIe

Oi gr-noHy Brr-ruuu oKcuAnarrr/urKAoH coHpa Q-yncun pt:axcnjaclt

BACI,ITOCI,I IIJIA

5. III rpyfl rroHJrapblHbrH alraJrlr3rr. Hej'rpan 
-Bo 

j.a 'rox :aNcp roraBu

peaxcrajaja MIuII,IK aHarIIr3 oJIyHaH unr lteh-nylyn 6up 
-huccacuHe' 

rapblllr-

AbrpMama raM qeKYHry anblnaHa KVMvt .uojl*aytu Ag2SO* rnlohnyla aJIaBa

"lrprup. 
gerynryja I ne II rpyfi aHl'oHaapi'urtu. halulsrct't KctIHp' 9eryu-

,yny 
"iotp"Sy-iirraurpupupui 

2 aa6o cy Hno jyjypnap'JyiiyrlM.yru r'aeh^nyry

"inipr6y*t"'i 
6upnerrrAl'tpa6 qustr 

"u"uuu 
6vxipi'a"ln'pA6'tAal{ coupa' III

rpyfl aHrroHJlapbl r{YH roArllr eAIrpJIOp.

1) NO-r, NO-r, CIO-3 joxlausmuacu' gutHl'l resha no ja vtluut ryraHblH

ranaFbrHa a*uil43 orry"un *Ln yruun 6np flauuu jepneurallPur6 6up AaMqIbI

4aseunnaruru "etr-ryl 
oJIaBo 

"arpr"p' 
Manu poHrI'IH oMoJIo ralvocu N0-3'

N0-2, CI03- oKclunanr HpHqHnapHH oJIAyryHy Kec'rcpup'

2) NOr- joxlaurrnr,l acat. 2-3 AaMqrbr aHaJIlI3 orIyHaI{ ualutyria rypur

pearcllja aJIbIHaHa KHMH 2 tt H2S04 ruahnyly Ba' l-2 AaMr'IbI

AypynanIAbIpblrIMbIIIr KMn0a (0,005n) yehnyny ong'? eAI'IprI?I')' NO-z o11y111

ualuyl poHKcH3 ra ja :anp vahpaj?r po-HKo. 6o.iannp' Po'sxu MyraJuca

;;"i pr1or, 6u-.u 
""r"*ru. 

,ryre"rta-6opa6ap ho',ll"rAa AHcrI'IilJIo oJIyHMyIIT

cy no l-2 AaMqIbI KMn0o (0,05n) r'rohlyly Ke'rfpYpnap'

3) CIO3- jopxlaultnn'lacu 2-3 Aala'{na:Hldna3 onyHaH r'itah-nyna 6up

ueuo NarSO3 KpI'{cr.uIJIapbI Bo ryplil pearcuja aJIbIHaH xuuu2 n i!:NIO' oJIaBo

eAI{6 *tsA*pblprap. CIO-J uouy (or<ap o napca Cl- KHMH peAyKr;rlja onynyp;

cl- uouy r4parHr,raAoH oiraBo eAr,IJlMI4lII Ag" tlou:rapblHblH apTblFbl HJIO
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TIEKYHTY BCPUP. hHCC EAI,UIETT AEPO'.IE.qE AgCI IIEKYHTYCYHYU TTIEJAAUA VUX-uacu CI0-3-brH orrJlyryHyH Kocropup. Myrajy"" ,"r"* yry, *op re.epy6arojpyp. Eypaau *TT-,:_Iryun r"tryrrair, 6aru.a, .-ur' riornoHeHrrrapHHhauucrr Hrur,paK eraujarueu aJrbrHMbrrrr rreKyHTyrapnH Mr{rAapLr (peaK_
TT"! heunura sarop,HAa xrrop,ArroplrH rap'rrubr.unri caxrajupnap) Myra_
Jr,rco eAlrpJrop.

4) NO-3 ioxraurnuac'. Oxap 6.2 y:pe N0-, rr.ryejjaH eAr{rrMr..uco,osla 6'5-ae Kecrop,JroH.ycyJ,rap'rH 6upu HJro oHy [apqaraMar,Jra3brM.*brp.
Mohnynaa hounure 

_11ejjeu 
,r.rup N0r: oueae Korrup, 6yna xepe 4e N0r-ro'Juu erMoK y.ryu N0-, [apr{araHAbr*u, 

"onpu 
.rox heccac peaxcujalanucru+age erMoK na36rM ,uejungr.rp. N0r- ururupaKbr r.,,o N0-3 uouyuyu re,JNuerMoK yryH 6pycuErro oJraH peaxirajaaiH r"rr6ug" il";;;.5) cHrcoo- joxnauunuacir. I ua II rpyn 
"urro*ulu, KyMyrrr Ay3-Jrapbr rxoKJrunae ajprurabrrAaH coHpaK'r ceurpuQyrarar, cHrc,0- uouyuyn

;i:%#r. 
j 
"xrlaMan 

apAa *""'"p *4ri, 
^r"* rI 1ffi 

' !il,i,# ^i s o"rr.. i,,-'d.
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IX(DOCHN

MAAAOHHH YMYMII AHAJII{3 K.EA[Irufl
(KATI{OH BO AHHOHIIAPbIH TE''JI4HH)

S 117. llrxNn myruahule Bo MarAoHrrH auar[3 Y.IyH
hauP;ranuacu

hop haucrr 6lap HYMyHoHI'IH 6arulauaeAan aBBon oulrg {nsuxn
ro,4rHrar6lHur*, u.ruporprup. trrtbtryr1;1apblH roArHrlIHI'IH Mero,qHKaobr, hoM'II4-

HHH r"rehlyrulapsl, 
"-"*yiryrap 

HJro 6upnuxga Mero/ILIKacbI rvry4accal ora-

par oBBoJrJrap Ho3apAoH KeqI,IpI4nMHIxI4p. Eypaua 6u:l 6auuruqla onapar

6oprc nyr',rynanoHp HH aHzuII,I3 I,I Y3 ap I'IHAo gaj aua'l arlrr' Eapr rejpll r'rerar HYMyHorapHn" irynu BacIIracH HJIa Aafl{r 6axuar

.raaslu.qrrp. Ey iar,rau qox Baxr HOHHKI,I HyMyHaHH ejuu vmnclg onNraIbIFhI-

nun r,ayejje, Lrr"* olyp, heu Ae ehruual onyHaqrar caj.la ouyn ropxu6unurt
rorrrK6n eAaH KoMrrouenlrrep harAa racesnyp japarr',rar onyp' hucca'etnxlepuu

paHKHHo, eopr,racuua sa'6ejyKnyj'nu 6'ri"p BepMoK rra3blMAblp. Eo"3I'I

e.[eMeHTJIopHH HIxrI{paK erMocI'I harla huccoqluKrapl'IH poHlctropta xYcycufia

MyhyM Hr,uuaHo rorIrKI,IJI egup. Eele xu, Hl'Ir'IyHoAa MaBH Kpucrtu'InapblH

onluacbl MHc Ay3JIapbIHblH, 'rahpajn KpI'IcraJUIapBIH oJrMacbl uca -r<o6alr: ae ja

MaHraH Ay3JIapbIHbIH oJIMacbI ehrultanrrsbl Kecropllp Bo c'
Ol6err-o, 6ene uyurahHAoJlap ocacblHAa heu 6rap roru rapapa KoJIMaK

orMa3. Jlaxuu oHrlap hap haua ehauujjeuruauplop'Eera KH, auaifir3uH

HoTr,rqocu nrro r*tyrajra"" 
"aAr*,q", 

oH)m oy="vn jepana jeurpunuet:n harAa

HHaMbr aprhlpblp.
HVrtrvrr-ouu xesejaprt MFuahH.qe , anapAblrAaH coH-pa, oHy aHaJrrr3 f{YH

ha:ttplauar'naruug"ip. Oxep aHarILI3 oJIyHaH Ma,ryla 6epxlupca' oHy xhlp-

aalajsrpnap. gyHru xbIpAaJIaHMbIIU M2,ruto acan heru oryp' tlyuxu jaxruu

xbrpAiuraHMblur aHaJII.I3 Orlyrran rrayxranuQ 6epa6o-p kta$cilA Hl'MyHAAa' oHyH

'rapxu6uuuH roIrrKHJI eAoH KoMrIoHeHrJIapHH 6apa6ap uajlaHuacuHbIHH ollro

"r'""* 
onap. Ey u"rrilutrn japsttrurarpoaHiulH3 lxopaurll y'r1'u 6ej1x eha-

rurajjorra BapArIp.
Acan xbrpAaJraHMbrru Ma,qAoJropu qr,IHI,I ne ja ara:r hasenKAO o BaxTa

KHMr.r cyprypJrop KI4, HapbIH To3 aJIbIHMbllu oJIcyH' t{ams KbIpA'u}aHaH MaA-

gonop, MoconoH ,y*turi6 MHHepaJuIap, oBBaJiqo [onu'q heronxra MYMKYH

"rra 
^6rru, 

KHiII,IK ,rupr-upu ajprurrrp na jalnur coHpir arar heraux'qa

cypri?.rrap. AAoran niBhIM onaH xblpAanaHMa A3paqacg re:1 aJItro eAI'IJIMup'
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EyHy ne:eo",T_1pu., Karr.rorurapbrH apAbrqHn aHiur,3r.r fryH aAoraH
i"11ffi[t1th1,jr? MarAa Ba oHy hL- .*"* yryH. rraehnynyH he.rnauuuu
rrrhrFbr,r.r3HHnH*:,i#Jli,ffi Tl.1?;?!r"#rsix|,;i,yx;";":5i[i:;oauaja 6nrrep BO oHy irox KerypMaK Jra3brM xen,ap. A*rror,,upu, rc,JuuerMoK *IYH orlaH r'reh-uyry *ryejjau raalq ehruj.;;;h.'r^"rp"araar (2-3 r,.u)
ffiffn";|ilf' 

"Auarase-'""p^y. 

" .-ur^,uaroHr.rH Aon4. *erypyrrocHHna
qoKMoK Jra3brMA'rp. 

aK YqYH' ouy hep haucu 6np heccac onaH ropo3rrro
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$ 118. llmrrm joxnarua.nap

Hyuyuanuu cplcreMaruK aHzuIIr3IrHa 6aIruaMasAaH oBBoJI, oHAaH

ajpuva HyMyHonop KsrypMoKJIa 6up cupa r€xMI,IHI,IH joxnaruanap anapMar
na3brMAbrp. Byuynap 6o"au texuI,IHH Mo'JlyMarnap BepAujungon HWyHoHI,I
rraehlyla KeqLIpMoK Y.IYH Aaha coMopoJrH YcynyH ceqHrMocl{Ho Bo ja
aHaJrr,r3HH jepnna jetupunuecunu jynryuonr/u,IpMoK yup eher'lujjornllAllp.
Oxep auanrn onyHaH HyMyHa lrehlynaan u6apergrapco,aAaroH ony rypyjana
xuuu 6yxapJrarnr{brpblpnap Bo roxMHHI,I joxnauarlap yqyH iuIbIHMbIIIr rypy
ruurbrrAaH r.rcru$a,ue eaupnop. Anuouraprtn ro"jnu oJryHMacblH.qa u[uroAHJIaH
roxMrnHu jox-rrarr,ralap ($ 116-ja 6ax) aprur ue"nyugyp. Eyua xepa ga,
6ypana KarHoHnapbIH Ta"jun onyHMacbIHAa aflapbulan jox.naualaprr
HO3OpAOH KerIHpOK.

1. Keuypao coAa rrJro Ko3oprMex. Ara.,r KoMypyH 6up napvacuuAa
6uqar HJro qox 6ejyr< om'rajan ha:upnaHMblru geruuje, 6up relep 6apr
LrKHrar MlrrAap cycy3 cora uno rapbIIubIAbIpbrJIMbIIx MaAAoHHH jeploruuupllp-
Jrop Bo rapbulrbrFa nehsra 6opycyuyH pegyrcujaeguuu aJIoByHy vtcrvffa-
MornoH.qr.rpMoKJro Ke3opAHprop. Ey o raxr anblHblp Kn, rehuu 6opycynyn
aap aeurujra JIaMnaHbIHbIH aJIoByHyn naprugajau huccacuuga jepnorur"rnu
oJrcyH no aau$ yQypr',tax-na aloBy I(oMYpYH ,qeIIrHK huccacuua anrnpr1ja 4ep-
py jenonrcuH. By 3aMaH aJIoByH januu: KoHapa r{blxMacblHa 6axr'rajapar
oBBonAo oJrAyFy KTIMLI ulIrbIrJIaHMbIIIr ha-rrga raJIbIp. Eela anoBbl oHAa

r(e3apMr,ru KoMyp hucce.'ILIKTepHHHH oJrMacbl HarHqacHHAa oHyHna roxyHaH
Mar/toHH peAyKcuja egnp. OxcHHo, axop lehuu 6opycyny arIoByH HqopucuHo

\axwr ercoK re rynnarru yQypcex, uurrtlgauuajaH oKcl4.trrlou,(Hpuqu aroB
aurbIHap.

Anaras oJryHaH Ma/u\oHI,IH rapbltublFblHbl coAa u,na He3oprAHKro
KoMypAa pelyrcnja oJIyHMyur iInoBAa aIIraFrIAaKbI haAplce 6aul nepup. hop
urejaax aBBaJI ry3 coAa Nne rray6a,quao napqalaHMachl Harur'IacHHAa yjFyH

rap6onar 6upleruueropllHo rIeBplrflup:

PbCl, +NarCOr-+PbCO, + 2NaCl

Oxcap xap6onauap ubeepu-rrallK,qa Merzul oKcI'IArapH na rap6on 4-
oKCHAHHHH OMOJIO KOJIMOCH HrO fiapqaJlaHblpJrap:

PbCO3-+ Pbo + Co2t

Jlarprn oMano xaJIMI{u oKcu.urap hauuure all^V oJlapar KoMYpYH

r:e3opMuru hucca'lldKrepu Elro Mer,ula KI'IMH peAyl(cuja olynyp:
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PbOi C -+ pb+ COt

Eelamlxle, Aerrrr,rK hucco.qe. jepneruuuru MaMo, naprugajaH,,Mera[
ryrvocu" (epu4ramanu uera"rr) ro ja ueruu opujeu 

""".u,'upuu 
_ epnuejan

cyHKoBapH Kyrno uejaaHa qbrxErp. oxep a*rHrauru MeraJr yqyqy oJrapca,onyu 6up huccecu 6yxapa .renpulapax aJroBAaH r{brxllbrrAa jeHupeH hananrur
oKcr{Kegy s,Jra oKcu.q,Jroruup. EyHa xepe KeMypyH cojyr huciecuHAa geuprjuHjan'uqa, oKc,,*rroplrH uyxrenne poHr.,ru H3Jraplr :rnhrHbrp. MoconeH,
rypFylxyH oJIAyrAa' Pbo-uran_-capbl poHKrIH llsu; cllui ar (rajHap saaHjjerao -caprr) ZnO yrc Beprrp se c. Huc6oroH acaH y.ryqy uera-rlnap (cl,*rx, .*;t"rO APCEN) hcq rAXr METZUI KYITIACU BEPMITPNOP, qYHKI,I MET,UI TAMAMI,IIAyAyrraparl yjryn orcuanopr.rH H3JropnHH oMeJra KorupHp.

Eo"3oH pearcr.lja 3aMaHbr ajprutvuru. Meriur napqacbr o na.qop KHqHKoJryp Kn' oHy KepMoK qorlrH oryp. Eele harurap.ua aer,rr,IK t r"""a" orunMarLToHr{ xecu6 r{brxaprMar, hoseHxAa ehrujarlla *irpo-urar n:BbrM.qbrp.Ey rarrlau MerarbrH gaha arup AoHoq,Kropr, h"r"rr^'ril- *Orrr" -;;#;
JraKr{H KeMypyH jynxyr hncceduKrapr{ HCo aiaH cy ra_e 6npluxgo KeAr,rp.Meraruap 4ejyre 6nnau Ba KeBpoK orruiou A^p_dip*nteu Sepme_ur'rp. Kuuux Kypo uraKJrunae rejyne 6ulen uerarrnapir heseHxr,rn Aecraju-,e 6acu6 o3MaKrro na ja qorr.r.{ne neshe -"*#;- "Jr"rprup, KeBpoKMeraJprapbrH "rcylgoloplrHu" HCO cyprynMoKJrA ro3 rrroKJrUue (arar[aH oJraHhesaHxre) Kequpupnap.

3.AaonyH 6ojauuacu. HCI-a czurbrHMbrrrr Bo ryBBorJrH Ke3oprMaKro
TOMH3JIOHMUIII MIATIIH rA JA TTUXPOM TEJIH BACHTOCI,I I.IJIO AH,UIH3 OIYUATT 6EPrMaMoroH 6np reaep Kerypypnop Bo zuroBa ryry6,paurrE;;;;"u KarrMocHHouyurahuae anapbrpJrap.

AHanu: onyHaH HyMyHoHr.rH repxn6 hnccelapu (oxep orapbrrubrrAau u6aper4lRce) e3yHyH yvyoryryr ra6unujjerine yiryu reMyMKyH roAap 6up 6upuwwu^ ra"jr.ruuue a3 MaHe oncyHJrap aejere',lpy6ouu 6eae anapurpiap. Osse;.,re renu nuc6oraH a[raFbr reM[e_paryp cahecase 5 aronyH ocacbrHAa jepneur4npHpJrop. Enp uyg.uerleucoHpa oHy oH jyrcar< rel'rneparyp cahecu,e Keqr.rp,prop. Hehajer, rerrr{aJroBAaH vrrxapu6 aeuS y.ryqy {y1rapbr, acan yvyvy xnopu,q 6upaeru_MonopuHo Ker{HpMoK yrryH oHy HCI une ilcrra;lsrplrap Ba raqpy6ouuraKpap epuprep.Ey 3aMaH uyxrerus *urrorruf, alIory nryxroraepaIIKo 6ojajrrp ('{eu.25).
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Cojylyuy.aau coHpa
oKcHAJrOrrrAupuqu
iuroB.qa aJrsrHMbrru

MyHqyHrapbrH poHKH.

MerauapuH oJrMacbr
ehruuamr

CoMasH
MasLr Cu

JarrrbLrI Cr
roHyp-capbr Bo Ja
iauruuruu-caprr

Fe

rbrpMbr3br-foHyp Ni

poHKcrn3 Sn
paHKcLr3 BA Ja a3

ce.,Iuiiesu
Zn, Lg, Pb, Bi

9eluer 25

Harprrylu rerpa6opaxc HJro MyuqyrJrapbrn 6ojarnaacrr

coJyAyrrAyrAaH coHpa
pegyxcujaepuvr,r iuroBAa
albIHMErr[ MyHqyrnapbrH
poHKr.r

a3

rrnpKr.rH jarurur

6oe mrpurrsrr ne ja
H JIOKA HJIO

(Cy ll:nepnHuu
I,IJIO 6os

Valnon 26
A.rronyH 6ojanr'lacu

Merarrnaprnr
oruacu ehru-

MEIJIbI

Ca
Sr
Ba

Cu,Bi
Cu,Pb
As,Sb

4.far ruoKuJrJrrr ueh.ryuapbrH Bo ja resoprAuK.qa cy6irnrraurja
oiryr{rvryrrr MaA,[oJrop[H aJrblHMacbr. Ey jox.rrarrtanu a[apMar yqyH 6epx
MaAAoHraH Kr,rqrrK huccecunu,AaBaMrlbl tuylxaAoH haruplanuuru cblHar
uyuocr,rHr.rH Aa6r.luge jepneuranprapnep. Ey MotcoA yIYH axhlp hxccacuuga
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A.nonyH paHKH MerarnaprrH
onMacbl

ehruua-rrr

A-rronyu poHxr,r

Na

Kapunuu-rupMbr3br
Kapunuu-rupMbr3br
Capu-jaurur

Capu (nngr.rxo uah-
nyrry Ba ja uanu ury-
IIIO BACIATOCI'I HJIA

xepceuruup)

K
Jarurur
Masu

Eenonureju (uuluro
vreh-rryry ra ja uryure
Bacr,rTocr4Jlo TYHA

rUprttU:Uja
6eurejup)



6o"geu uco oprala x(eHI,IurJIaHMocLt oJIalI xycycu 6opyaaH ncruQaAe erMaK
olap. Eeae 6opy uox acaHJIbIUIa yqycy uehcyrurapu napuarrajapar re'Jnn
erMaK r,rMKaHbrHbr Bepl4p. Eopyaa (ne ja cblHaf LIrYIxocHHAa )ual4euu
Ke3oprAr,rKAo 6rap cnpa hannapu vyuahr'lgo erMoK oJrap.

l)Eopynyr AHBapbrHAa cy ttaMqu,IcbIHbIH oMono KoJrMocH, araJill3
oJryHaH MaIU(OFrr4H KpHcrzulnatxMa cyJyHa MaJIHK OnAyFyHy BO Ja oHy TepMHKn

flaprraraHMa 3aMrIHbI ajupArrunu KecropHp.
2)Ar peHxJrH Ha3LIK re6aresun (epn) r"rejaaHa qbrxMacbr zrMMoHlr)aa,

T|IuBo Ay3rapbrHbrH apceH Ba cru6uyu oKcI{&rIopHHIrH oJrMar HMKaHbrHbr

Kecropr4p;capbr poHrclrn apnuH oMoJIo KonMocH apceHHH cp$raa, qllBo

6uplouruocuHun Bo KyKypAyH (uoconoH,ruocynQauapaaH) oJrMacbr lrJro

oJraroAap ola 6rulap. Oxap 6os se ja ryrryr opn Merrur Lr3vr :anra 6upnurge
aMano KoJropco, onga 6y o AeMoKAHp KI,I, Ma/L\oHun repxu6uA[rHAo qruBo Bo
ja apceH pegyrcNjaeguquropra 6upnnr.qe Bo ja jo.unaaep oKct Arrorx-
Ar4pr.{qrunopra 6upllxge BapAbIp.

3)Ee":au rbr3l(brp,qbrrAa Ma/[r(aHHH poHK[trr.rH 4ejuruuecu uyruahuga
eilvnwp; 6y ouyu.rra usah eALUILIp KI{, reMfleparypyH aprMacbr r,rJro MarylogHH
Hrubrr yAMat ra6lurujjeru gejuurulllp. Eero KH, xpoMar 6upraruueloprrHr4
rbr3AbrpAbrrAa capbl poHK rbIpMbI3hI oJrlp,cHHK oKcr.rlu ar poHX,qoH capuja
Kequp Bo c.

4) Ea"3H Ma/t{aJlap [,I3AbIpLIJIAbIfAa y,{},qy uehcynnap ajupupnap
ru,6y Aa poHKr4 ne uju onan ce.eujjenu peaxcujuap ralo re"juH oJryHa

6unap: CO, (rap6onar 6uproruMorlopuHAon), SO2 (arup uera.nnapuu cylQnr
ne ja ruocy.u$uueprEugan), NO, (uurpauap Bo Hr,rrpurJrapAaH); roHyp
poHrclru 6yxap Br2 (orcuglolrlAl,Ipuqurop Hrurl,rpaKbr rrJro 6upor',rug.rrepAoH),

6onenurejra paHrLIIu 6yxap I, (orcu4neIrrAI,IpHrII,IJIop uInrI,IpaKbI IrJIa jolprl-
nopAoH); aMMoHHyM AyUIaphI NH3-UU rrbrxMacbr r,rJro napqaJraHMacbrHAaH
ajprrra 6unop.

5) fypy Mallrtorropa ryprryrrapbrH ro'cupu. 1)2 u x.nopua na ja cynsar
TyprxyJrapbrHbrH ro"cupr,rHAoH ar.uaFbrAaKbr ra3nap ajprura 1wsrup: HCN, H2S,
NO2, SO2, CO2

z)fWy r',ta.uAeja raru cyrQar rypuycy l.uro ro"cr.rp erAHKAa paHKJru Ba
paHKcr.r3 rauap ajprura 6luep; poHKcI,r3 ra3Jrap: HCI, SO2, NO, CO; poHKrrH
ra3rrap ( re ja 6yxap):NOr,Clr,Bt'r,lr. Ey joxrauarapbrH HoruqacuHAo aHarrrr3
onyHaH yaruteje 6y ne ja 6aurra KoMnoHeHTnopHH oJrMacu harrrrnga 60"3r,r
HoTr.rqanop qbrxapTMaf oflap.

He:epe aJrMar Jra3brMAbrp ru, rejA oJryHaH ToxMHHr,r jox"uauanaprru
hauucu o Baxr ajAux uyurahu4o onyHyp Krr,aHarrra3 oJryHaH Ma,rl,qo roMrr3
oJrcyH. faprrrunruH aHrrJrlr3nrrAo 6rp rpy., MeraJurapbrH pearcuja-napuHu
6aurra MerirJrnap napaaleja 6ruep. Eysa Kepa Ao joxlauanuu
Hornr{oropuHH My3aKr,rpo erAr,rr(Aa hep 6up HorHqoHH yjryn uorurapuu 6au:ra
peaxcujaaapbr lrJro rocAr.m erMoK Jra3brMrbrp.
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Texuusu joruraua:rap I{JIo ryprapIlblrAaH coHpa, HYMyHo}II'IH

cxeMaTHK aHaJTH3HHO KeqHpXOp, ra6[a Xecreputtlllaiu KH]VIH oI{)/H HKII JepO

ajpruruuru huccacunun 6upnugo KarHoHJIapbI, AHKopHH.qa Hca aHHoHJIapbI

aHzrrrr{3 eAI,IpJIOp.

$ 119. KaruoruraPbrr To'irHH

Eunqniur,lu3 KuMH aHUUIH3HH Ke,U,HtULrHH KaTUOH.rIapblH reijNHUngen

6arulalrar nraclehargup; oHJrapbrH 6o":nloprtuttu orlMac6l 6up cblpa

aHlroHJlapbrn or*uAt**", 
"y6y, ",urp 

Bo [I[IH acaHrlzlrlll,blprtp' ArtiutN:

6aurnu.{i oJlapar jaur ycynna anapbrrIIbIFbIHAaH aHiuln:i oJryHzIH Ma[.[o eHrilo

he,'r eIumlerritup. Ey-rinaH uyxrennQ BapnaHrnap o'la 6ultlp'

Anarus orryHaH MarJto 6ePxauP

hop urejgeu oBBaJr Ma,U.qaAaH KI{III{K HYMyHaIlop I(orYpi,IoKJIa yjryH

hame4ra.lta cequrup Bo I\{a,qAoHI'I uehnyla KeqI'IpAIiKAaH c()Hpa' oHyH

KaTr,rOHnapbIHbI aHaJIH3 eAI,IpnAp. herUeAuqplHIIHH cer{HJII\1OcI'I MaILqOrlpIH CyAa

harur om,racbt I,IJIo 6auuaunp. Oxop o cyAa harur onuypca (ne ja rracueu

henn onypca), ouy ryp-yaopaa HCl, HNq no ja uap apaFbrlrtra hanrr onuacrt
jouaumlsrp. TypurynapAa herur orluajau Ma,lI,4oHL{ uohnyua Ker{Hpl{pJrap Ba

6. 3-ae ja:ru,uuml KIIMI,I aHarIaI{3 eAl'lpJrop.

t. tUahryla KeqIIpHJIMo BA cyla hann onan Ma,qAiilHlll{ aHarJII{3lI'

AHarus onyHaH 
^t"la"nr" 

qox Aa-6ejyx oluajau M,HiEapnHHsr iho\iN,l

e"rn6aprure TaxMprHoH rra6pur 6au6rusrn haqlulluo 6apa6riO) hOtuuua

r?pbrrrr,r{brpMarna KoHyc rrraKHJlIrH cblHar uYuocl.IH.[a l5-2,0 .[aM\r.sl AHcrHlLrIo

onyHMytx cy H,ro a[urejuplap. orep Jra36rru Honopca r'lajcun 2-3\ [orl,rra cy

harraarrairrUa ruaggpuprap. 
-Orep 

rartn harrr oJIMa Kerl\,tfipco, MiUIIaTHuH

rHcMaH holl onuacm r*lyejjau eIrIIMHrIr Hp. tiyHyu yvyn he.rul oJIMalaH

qeKyHTyHY cenrpusymaur.qbrpurprlap, 2'3 AaMqbI ceHrupa$yrarur czlar

urylxocHHAo rypyjuua "uoara 
6yxapnaurpblpblpnap' 

-LlIlT 
rieao aprIHH i)Ma'IIa

KonMocH Marr,r(aHHH rHcMaH cyAa hoJUI onMacblHa cy6yrayp-
oxap M2JuI,o 

"yau 
,u*unnulo hamr olypCa' 25-30 AaMqIbI rr'rirttnl'-'r

ha:rtprauup Ba KarHoHnapbIH aHu\u3vt yvyu 
'a'iH'H 

onyHMylx (0'02).-tl)'0ilt)

MaIA6HHH HyMyHacHHIau'ucruSaAu "urrrp. 
A"nirntluru r'.latrtryl'{a;'I.',)'5-;itt

xecropurquj yI Kt Mvt aHzuIH3 e4nilvp.
Ma[^o cyAa rHcMaH ha.rul onqyrqa a*ura3 on)rHaH MaA/toHHH repru6

huccOcnu[s hauurcrruU r*lah-nyna revupepax, rtaahny.ny r{eKYHTYAall aj1'rorla

aHuut3 eAr4pnop. I1r[ageunu TypIIIyAa hell olyuapar aHaJII'I3 e,qHJIMe()I{ha

,"L0"r." 6yp*u 6up reaep qox Baxr cepr| olyna.,rarAblp. Eyua 6a.xr'aaja,ar,

aHaJrH3 qox 
"ug"r"arp 

se gaha e"ru6apnrr Haraqo Be,pup' Elurupux xu'

uohnyn,4a ne roAoP qox I'roH oJlapca, oHrlap 6r'rp-6nplap)IHHHHII 'ro"juHntlo

qox MaHe onaqaDlap.
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Meh-nyryn ajp'nrrrla se harroa^.rajau veryuryHyH a*arrurc., oHa KopooJIBepI{[uM.qap Ku, 6y 6e":n hanAa oKc]r,urorrr,rudpr,rqurop ,. p"ay*"r.;i-
eA,qr4rop,H r'rrurr'rp.K erMonop,H,n vorur,,zjprnu apa,qau raqnprrp; 6enoycyJr aHuuu.r3 onyHaH rap_brrubrFbrH repru6u harga .qaha hu*., racaBByp
.IJIMAT HMKAH'IH'I BEPI{P. MOCOTTEH, AKAP AH.IJII43 OJIYHAH TAP'IIU'IT BACTOO UAK[-Een n6aper oJrapca, 6y rapruurr""i u"uru,"*na ajrrpuar onyp. gyuxz
6yurapaan 6upuuul.r herur garrriiau, r.rKr{Hqr, z"e 

"y!u 
jaxurn haru o.nas

MaAAoJropAr.rp. Meh-rryny re heru oJraH qeKyHry"y 4l",,,irrgu ur-r: egu6,auuru3 oJryr{aH rapburrbrFhrH ropru6ra harAa ralaauzno ArsryH rocaBBypoKO,MAK OJrap. fapr,urrru ryp[ry,a horur e,,prxAo arrra.brraKbr pearcuja
KeAAqaKAHp

2BaCrO4J +6KJ+16H- __+ 2Ba2* +2Cf" +3I2 +6K" +gI!O

EyHaaepo Ae KI-us Mr,'Aapbr rr.reajer raAop qox onA)trAa, Cr021 rrony
oBo3IrHO cf* xaruouy ra,,b,,qar ra I -r,rouy uno jana,ru 

""p0"". l, "y"i.;",eAuroqoK,qrp Bo c. Aualu: onyHaH repxz6 race *jpn oy=r.yn- nzjulr_noHAHpr.InolroKAHp.
A'nunrrlrnu r*lehrpryH c,creMarHK aHanIr3HHo 6arulanra:,qaH oBBoJr,heuuure oJrAyry KHMr'r oHyH paHKrrHo sraxup BepMoK ne rraahnyayu pH-n're'Juu erMoK Jra3brcAbrp. peixra,e 

""u""n uehnynaa paHrur, HoHrrapbrH
(C.,'.., Co2*, Ni2*, Fe3*, Cr0o2-, Crr}2-r, Mn0-o) orry6 no ja oruauacu har4auyrahrn:e a[apMar orap, eflocr" .q" 6a".eH orurapAaH hep haucu 6upunuu
oJrMacbr haraa 6nnaBacr,rro Kecrpor,ru aJrMar MyMKyHAyp. Myxrear,re poHKJrr4HoHrIap 6u_p jepae orrAyrAa, aAoroH 6up-6ipuiun"p"nLupr* napAo_nejapnap, 6yua xepe Ao poHKnopr.rH ,y.u^hra".r;;; ;n;;;rMacbrHAa xpo_uarorpa$ux MeroAAaH ucr,saAe erMoK rrox anBepr.rLu,HAt4p. $10_la jrr"ii_
.{brFbr KHMr,r aJryMHHaTJrbI :uryMr.rHyM OKCr4Ar,r r.rJro AonIypyJrMyru xonouiaja 5

Ii:y-*flii.-:l{1"" uetrrryn orraBo egupnap ," ony 4_5 ,qurr., cy Hrro
JyJypnap. K.oJroHKa,qa uyxremz$ poHxoru 6emrrerep errrene KoJrHp:

llurrnpar eAoH Horilap
Fe3*

Cu2*
C02*

EemuelepzH poHKu
6os-ronyp

MABI4

vehpajrr

Mehnynra Fe3* orua,qurAa, ct'* nouyuy cu2* r,loHvsyH MaBr,r 6eaxa-
cHH,qoH jyxaprr jepreruuuur 6o:yuryn-uasi 

-6erxenrn -"oi"ru 
KorrMoc,Ha

X:3:"il_Y-1]_o_l 
erMoK orap. heuvvtnuu Co2* urrrrupaKbr *" Nir; ,"rVrV,LU- OoJTKO.HHHH ilJrrbrHAa jep.neuruuur, sor,r$ iaruu"rr 6erxanuH oMoJraKaJrMocr,rHo ocacaH te'Juu erMoK onap.
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pH-rm ro"jnu onyHMacbr 6y no ja 6aurra HoHJIapbIIt oJIMacbI harAa

roxMltHH rocoBByp ,"prp. Ey re"jauitu ja aHalI'I3 oJryHaH uohly:rgaH

ajpgua HyMyHa "-.ryprl-" 
(axap ,arUf" raraaur.ura cyAa harul oly6ca) ra ja

honn omtrajaH rzIJIbIr cenrpuQyra eAI'(JI,urK,qaH coHpa (exap I\42Iu(4 lI{cMoH

cy.[a herr orr'ryurca) anapuni,p. Oxap ua[qoHl{ rypuyrapAa haut r?rMoK

Jra3brM KoJrgpco onla pft-u, re'jrau erMesAau aBra-u, t"tah-ny:ryu a.iprr''la

Kerypy1Mylu huccecuuu ro.rIoBI4 I4JIa :enS, laxuH rapbllxAblpAblrAa urMoJaH

6yriuiu al"grarra xnruu uejrparJrr,rrrrr(brpapar ceHrpg6yra_en,raxno ajpslnup.

pif-urn ra'Jununa alailw3vl KeAHuHr{HAo Mfrrrar joxnaj,6, yjryH H()HnapbIH

peaxcuj alapbl Idno racAur eAI.IJIMaJTIIAI'Ip.

2. cyla hean oJrMaiaH, JraKr{H Typu}napAa ho.,nil onlaH MaA,AoHIIH

aHaJrrr3u Ba MAhJIyJIa KeqUpHIMaclr. Oxap MaL)Io cyAa haflI roflMypca' oHyH

horr oruacblHhl rypllryllapra joxnaj blprap.
1) CnHar IuYuocI'IHAa uox Aa 6ejyx o:ruajan bl2ruloHllH HY'MyHacHHI'{

rapbIIIJAbIpMauru2 H xJropI4A Typuycy una uur'rrajupnop. Ey 3aMaH ra3rlapblH

(Cbr, SOr, HrS, N0z) qbIxMacbIHbI uynah4qa anapMaflIa c'oHpa/laH

aHHoHnapbIH aHarII,I3IrHAo Ha3apa aJIbIpJIap. Oxap r"raua cojyrAa hean on-

Mypca, uajeuu rbl3Ablpblpnap. Talvt hanrr omtla KeTAHKIIO, aauQ rylltuyuy
qbrxapr,Ipflap Ba raTblcbl I4JIO OBA3 eAHpJIOp.

- 
Zi fifuaxbr ro.qrlrrarbrH HOrH.rocHHAaH acb,,l,I orrrrlajapar MiIUAoAaH

6arura HyMytro rerypy6 6 n HNO, uohlyry Hno rbl3lbrp!'Plap'
3)'Hbhajer, ,,u,q.q" ajpnnra n 

"rypyrryur 
ha,ga tICl se ja HN03 rraoh-

nyJrapbtHAa hem onr,ra4br1Aa, oHy qap apaFbIHAa IbBI{bIpMama joxnajupna,p'

Orcap cy[a herm orIMaJaH Mar,qanop' aarl$ xJIopHr rypuyc\rHyH

re"cupungaH hoJIJI olyplap. Hurpat TyptlIycy ryBBOrnI,I olic[.qJIaI]lIAHpuqI4

KuMH ro"cHp KecropopoK, xJIopIrA rypluycyHAa hom om*la'jau 6upr ct'tpa

Mz/t{arapH henl e,qnp. EyHnapa ML(curJr oirapar IV so V rpyll K:lr}IoHIIapbIIlbIH

"yr6rlrr'uprnu 
CuS, PbS, gir^S, Ba c. KecrapMg[ ona-p' Eucuyr, crn6lr.1'u ra

,--uio,n ,,,r"pa, TypuycyHAa herrrr oluajau 6a'sl{ 6uplourlrale)pu xJropIIA

,yp.y"yn^u henn bnyp.- gap apa.br, Hr.rrpar rypluycyHa nplc6iaras rlaha

ryBBarnI,I oKcI{.u.JIaIuAI,IpHql, onAyFyl{raH ajpr,lrurga KerYpYnMYur KIIopI'IA Bo

Hurpar rypruyJlapblnai hurllr o:naajau 6eisu Ma,uAanapa locagl'r'p e[Hrnp'

Ounapu l,rahnyna Kequpuprop re 6.3-ta ja:rugrtrut x'HMH raAruIr eAl{pnop'

orep muuao har''r'uurpar no ho*t Ao xJIopLtA rypuynapbluAa ho;ul

oJrypca, oHAa ycryrulyjy HLIrpar rypluycyHa Bepluo'K na3blM'D'blp' .IYHKH

Hr.{rparrrap xroprarrepu- uuc6oieu 6np o roAop Aa }n{yqy gejurlguple'p na

TypuryHyH aprrrrunri 6yxaplartnblpMaruIa tlblxaprAbrl'Aa, aHiuIH3 oJI-yHaH

,y*yuaoru rbpxu6 huccacHuuH Lrrt4punMocuua ar jo, llepMLILu oilypyr.

EyxapnaurgblpMar oHa Kepa na3bIMAbIp r<u, I-Ii 
-3r'bIlIbIFbI 

jyr:cax

onEyrla-IV rpyflyH 60"3r.r cyn$uanepuun (xycycu.rra cclS) raM qeK[Yp\rnM-

ocrr onAo eAr4rrMHp. Hurpar 
-rypurycyuyH 

BA r{ap apaFbIIlbIHsIH aprLIFbI oHa

Kepa oaMa. *r, iV .pyny HrS lrra q€KAYpAYKAa oH'rap HrS -ra KYK\ pAa

o*irrru..oupa 6n;rep.' ["""p rapesleH rypuy uro 6yxapr"attt'n'utlAa
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MahnyJrraH Karr,rorrJrapbrH To'Jr,rHuHo MaHeqHrHK TepaAoH aH,oHJrapbru 6ejyr
6up huccecu xaprur onyp.

.. PO-'o uouy (6ynyn urrrrr.rpilKbr rn III rpyr Kar,o,naphrH'r (NHJTS
r'"cr,puuroH r{oKAypAyr<ge II rpyrr KaraoHJrapbr Bo MarHe3[yM Aa oHJrapJra
6ttp.rruxge qeKyp sa 6ererrrKne,auarus uerrannirunp) 6y ycyrura 

""n d;;
xapHq oJllvf)?.

_ 
Toxuunu joxnaua"napbrH HorHqocHHAo yjryr heruleEr,rrrlr HN0, (6 u)

ceqa6, .ruuu xacaja re ja nyraja Z5-3O [aMqbr t"rrn,yp*y 
"ru O,OtiZ_b,S r

aHarn3 onyHaH Ma/uroHr,r l,ruulejuplep. Majeuu ehrrajarna Ke3oprMoMoK
rrraprH ule _rajn4gupaap (exep Jra3brM KOJrOpco, 1-2 aar,r.,rH raru HCI onaBo
e4upaop), 6yxapnalrgupMaHbr 

-rypyjana KLrMH AaBaM erAr.rprpnap (copysy
urxas). coupa uyraja 25-30 aar,r.{br cy orraBa eAr.rpnop, hor,, orrMaHbr
C1P,'OTIEUUOK rIYH IAPbIITII{bIPbIPJIAP BO IJTAHbIH HI{OPUCHHAAKHHH KOHYC

Iu_yT" cbrHar tuynrecuno Keqapr4pnap. Oxep ualu(o raMurMurro TypuryAa
lonll orlMypca, ceupu$yrJrarrr/(brpMama herur omrlajau raJrbrrbr aj,p'pnap"ne
6. 3 y:pe roAr,r eAr.rprrap (auriru 6ax). A,qH vtvr"u, ;;h"y" Kar,oHnap
rrYH aHaIrr43 eAlrrrup.

3. Typury.napra he;ul ormajau MaAAonopuH aHaJrrr3rr ne uehrryaa
KeqfiprurMocu. Typuryaapaa heru omrlajau Ma/u{onopo KyMyruyH harnonei,a
!ryyegueropH - AgCI, AgBr, 4gI, :eue he.r,r 

^orun 
"yr6arrap 

BaSOr,
SrS0r(caS0n), Pbs04 6e"3l.l re6nu Bo Ko3opAr4rrMa 3aMaHbr oKcr{A rro-
KyHryJropr - A1203, Crr0r, FerO, halr.rurruH SnO, ne SiO, araalup. Eypaja .rox-uy
cnl;,vKarrrap, AoMr{p xpoMr,rJr Fe (CrOr)2 Srryopra trrrrarbr CaFr, KyKypA, KoMyp
Bo 60"3r.I ye/r,rloJrop Ao aHIAr.rp.

ha,qrnoxeH-uopul- BlgyJrSauaprm herut orrua MeroArrapbr aprbrr Mo',_
ryrr{Ayp. Eero ru, AgCl, NHo0H-4a henn o.napar KoMnrreKc gye Jag(NHr;r1Ct
OMOJIO.KOTHP'IP. MEhTTYAY HN-0, HJIA TYPIIIYJIAITIII'IPA'ITAA NAPVAIiHUP; AgI
ne AgBr-u uapq.uraMar yryH 6np napua zn r,,reraair Ba rbr3,qhrpMarna-HrSbo
I,mo ra"cup erMoK na3bIMAbIp:

2AgIJ + Znl --> 2Agt + Znz* + 2I-

Kyr"ry, MeriurbrHbrH rapa qeKyHrycy rbr3AbrpburAbrrAa 6 u HN0r_qa
henn oraparAg* uonyny oHyH ce,,rajjiur.r-piarccujac, uro re'jrH 

"arprup.". 3eus henn oraH cynsarnapaau pbsOo ioEo -r, aMMoHHyM acerar
yej.uvnvua, -)"yy" ronoBr{Hr.rH aprbrrbrHAa henn oryp. Amrnlrulu'ruehnynua
Pb'- uonyny IGCilo ro"c,pH ura_re'jnH eAr.rprrap (axep herrre4uvr.r orrapar
rEJraBH KerypyJrMyrrca, oula CHrCO0H_aa rypruynaru/lbrprbrrAaH coupa).
Eapuyu, crpoHcr{W Bo KulrrcawyH cyn$arlap"ru"r aojuyru Na, C0r-aa
roKpapoH rajHa4ruruaua uehlyna KeqEpHprop Bo ro.qr-Hr errapaep. rr-arra-rrHHr{H oHnaprr yjryu xap6oxar 6upleuruelaprrHa NarCO3 ne KrC0,
rapbrrrrbrrbrHAa apurMoKno Ao KerrupHplep. CulucuyM_ 4 oxcu1 Bo ryp_
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rrryJrapAa napqaraHMajaH cl,rJrr,rKarJrap ro3 hanusa caJIAbIrAaH coHpa AojMyrx
NarC0, ne KrCO, rapbrrublFbrHAa opurMoxno Kerlupunop. Ey 3aMaH HarpnyM
Ba KanHWyH horu onau clrJrlaKarnapbl aMana x(aJllrp:

SiO2+NarCO, + NarSiOr+ COzt

Opuuru cojylyruan coHpa ehrnjarna AypynaruMburr xrropuA Typuy-
cynAa r,r[rJroHHJrHp, aJrbrHMb[u uehnyny (cururcar rypurycyny herm o"uuajan
h;:ra KerrHpMoK ycyH) 2-3 .uoQo HCI uolrrryn nne rypyjana Kr,rMH 6yxap-
narrr brpbrpJrap. farurrr axbrprlHqbr 6yxapraurua rauauu 6up Heqo AaMrirbr

raru HCl Hno rbr3,[brpbrpnap, 20-30 AaMr{br cy oJraBa eA}rpnop ne herur
onr'lajau cr,rJrHKar ryplllycyHy cenpuQymarrr BlpMaura ajrrpH6, aAn YcyJrJra
rraohlyry Karr,roHnap YqYH aHarH3 eAr{pnap.

Ajauruup KH, cuJruKarJrapnu 6y MerorJra [aapqaflaHMacunga K* Ba

Nu* -y re'Juu erMaK oJrMa3. r{yuru oHJraphr e314r{y3 oJraBo eAr,rpHK. Oxep 6y
Karr{oHnapbr ro"jun erMoK Jra3brMAbrpca, cHJruKarJrapu Qayopu,q (HF) se
cyrQar ryprrryJrapbrHblH rapbrrublrbrHbrH ra"clrpu Hra napqiuajuplap. Pear-
cujaurr rrrarHH nyraAa anapburlpnap, 6ypaja 6up regap jaxuu yjyayrvyru
aHirJlrl3 oJrynaH Mal/ta jepneurgrapeper 15-20 AaMqrbr raru cyuQar rypurycy
oJraBa eAr,rpJrop. Conpa ehrrjaua, Ke3opMaAoH tIoKr{HMoKJre, rypyjaua xnrrau

r'aajeHu rrrarr,rH ryra.qa (copycy uxaQaa) 6yxapnaurgupbrpnap. lypy rarurru
jeuu,qoH 6up ue,re AaMqbr IIF ura ucrla/tbrpnap ae jeHuqau rypyaypnap. Ey
3aMaH Si02-nuu ra3 rrroKI{JUrH cuilara SiFo venpulMocu KeA}Ip Bo Horr,rqalo
t KH Ao+o HF vlJto 6yxaplaruqupMarna oHJIHKaT ryptuycy MaAAoAoH

raMzMr.rrro ajprunartur oryp.Iallurt zrxblpblHbrqbl uetpe 6yxaprarur,qbrpAbrrAaH
coHpa HCI -la han-n eguprap Ba KarHoHnap 1"{yH roAnrr eAupnop.
" ' "horn omrajau oKcr.rArrop (A1203 ne Fer0r) KHS0a ne ja KrS20, ruo
opr,rrMoKJro rvreh-nyna Keqr.rpMoK onyp Kh, 6ynnap Aa yjryH cynQar
6uplouruaaopnHH Bepupnop:

Alror+ 6K}ISO4 -+ Alr(SO4)3+ 3K2SO4 +3H2O

flparrr.xn oJrapil apI,IrMaHr,I 6era anaprlprlap. 9ox Aa 6ejyr omvra-
jan ulrrgap aHaJIH3 oJIyHaH MatrI,rloHu jaxuru HapbIHJIaIIrlbIpbuIMbIur hanaa
roxMHHaH 12 rar aprblr KHS04 HJIa rapblrrlllblpblpnap, rapHIIrbIrbI [yr4Aa
jepreurlupl-rp;rep Ba ro.qpu\uo rbI3AbIpMaFbI aprblpMaula, o Ba(ra KIaMH

AaBaM erAnpupfiop KI{, rapbltublr aprbtr [IHruMaMHIu oJtcyH se ejuu qIiHcJIH

r'aajeje qeBprucuH. EynlaH coHpa opI,IHTLIHH cojyuyplap, oHy rbl3.[blpMarJr?r

a3 MHrAap cy HJro raunejup.nep no Bo iurblHMblur uehlyny Karl,IotilIap fryH
roArHr eAupnap.

Xpor"r oKcHAH Crr0, se AoMI{p xpoMHrI Fe(CrO), roxMI'IHaH 6 rar
NarC0, (2 hucce) ne NaN0, ne ja KNO, (1 hucca) rapbIIubIFbI rrrlo opnrMoKrla
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Mohryra KerrilpMeK oJrap. Ey 3aruaB xpoM (IID - xpoM 0V) KtrMH
oKcr4Anarllup:

CrrO, +21162COr+ 3KNO2 + 2NarCrO4+3KNO2+2CO2t

Xpouarrr opr,rHruAaH cy BacnTecv yrJta qbrxapbrpnap ne re'Juu egup_
lap. Aer"rup xpoMHr, Ao rypmynapAa ho[r oaaH Fer0, rraKJr]rHAo qeKyHryAo
rilnblp. Crauuyrr,l -4- orcilA Sn02, eleue Ao rueracrg6uar rypruycyny HSbO.
raxuprueu 6 rar aprbrr Harpr,rw rap6ouar Ba KyKypA (1:1) raprrubrFbr r4rro
oplrrMaKJro lvlehnyna KerrupMoK oflap. Molulylga hamr oJraH TproAy3Jrap aMAJra
KonHp:

2SnOr+ 2NarCO, +9S + 2NarSnSr*2COrf+lSOrt

flyraHun aF3br rarrarJra 6aurr oJrMaura, apr,rrMoHra :ere a-uorga o
Baxra KLIMIa IaBaM erAHpMoK na3blM[blp KI,t, KyKypA ToMaMr{Jro roByJrcyH Bo
KyKyp,[yH aprblFbl jauuacuu. C<ljy4yraau coHpa opr,rHrr,rHn HcrH cy HJro
uuuejnpnop, ceHrpu$yrurau/IbrpbrpJrap Ba qeKyHryHy ryruajrr6, aftr"nrrr-
cruduyu Bo ra.naj y.{yH qe.q.27-le xecrapungrajrn K}rMH (ruogyarapuu
rrapq ar aHMacbrHAaH 6anurauarria) raqrul r eAlrpJrop.

rej,u err'rex Jra3brMAbrp Krr, opr{Hrlrnapuu HNO, -71a rapqaraHMa-
cbrHAaH aJrbrHaH rE3o rroK,tlypynMyrr ueraranaj Ba ueracru6uar (HSbo,)
ryprxynapbr, Ke3o rrapraH Aopor{oAo rajnap rarbl HCI-aa helr oJryprrap;
6yHgaH ra-rraj no crra6nyu opr4Hrr4nopuHuu re'Jrm oJryHMacbrHuu ,"ri4uau
eAI4nr.rp.

hern om'.rajau Qnyopraanopu, caFr, SiFo euelo r(oJrMo pearcujacu
HJrO rO'Jau eAHpJrop. oulapH [JrarlrH [yraAa raru HrSOo-ga fbr3AbrpMar.ua
uapuanajuplap. lrragupMaFbr o Baxra KHMH AaBaM erAr.rpgpJrop xn, H2SOa
raMaMr4Jro 6yxapnauuuru olcyu(copluy rurasaa). Ey :auan 4roprranepae"
cap6ecr yrau HF, rirJrbrrAa uce yjryH cynsarnap (uaceron, cisoo; -uirrurpru,6yuy qa ueh.nyta KequpopaK rrae'lyrr,r onaH Merolra roArnr eAr.rpnap.

KyrypAy arroByH MaBu poHKe 6ojauacu re S0r-nuH roxycyHa, Kepo
hov.{LruuH 6opyuyu 6up yuyHaa apHAHaMoKrra 6auarurr.", uaiui hl.lcceae
rbr3AbrpAHrAa cy1nuwacaja eruocn H"rre lryojjoH erMoK oJryp.

AHalu: oJryHaH MaA.qa rraah-nyrAan ra6aporgup (no ja rr,rehnyn r{eKyHry
ano)

Eene halga, _oKop aHutvr3 onyHaH Ma/ua rue$Sae uohlyl.qalr
u6aparqapce, orry 6Hrasacure roA. 27-1, *r.rperrrgr.i, Kr{Mt4 alura3
elr4pJra_p. oxep anaruee irle"py: rarau uoh,ryrga veryuiy orrapca, oHy
ajuprr6 TyprynapAa ho, o.nuacsruu joxrajbrpnap. Typuryiriprrn,i""rpru'-
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AoH MohJryra Ho roAop Malulo Keql'Ipco (rypuynyn aprblrhlHhl 6yxap-

n4rrrAuprr6 Ba cy oJIaBo eTAI,IKAoH coupa) , ja WWrn r*leh-rryna 6npnenrllrpu6
Karuonrrapbr aAH ycynna (.,rag. 27-e 6ax) na ja 4a hap UKH uahnyly
ajpruurga anurur3 eAuprop. ham onuajaH riulblrbl napvalajapar jyxaprrga

reja earurgnjrl KHMH (6. 3) rc,qrur egHprop.

$ 120. Anuoruraprnr re'jrum

A,qoron o6jerrun roArHrI,IHAo oBBonqo KarHoHJIapbr, coHpa Irco aHLI-

oHnapbr re'Jun eAHpnOp. Bele nurnu caMaponu OIMaCBI aIIIaFbIAilIGlJIapAaH

H6apergrp.
1. Ee"sn aHuoHnapblu ony6 re ja oluauacbl MocaJrocn KarI{oHnapbIH

roj"Hnungo hann eArurnp. Mecalen, P0ot IroHyHy III rpyn KarLIoHIIaphIHbrH

aMMoHr{y}r cyrQna Hno tIoKAypMo3AaH oBBoJr re'Jux erMoK la:rnu,qup. Oxep
aHrurr,r3rrH KeAIIIuHHAo IV rpynga As(III) na As(V) uyejjan eAI,IrIMoMIruIco,

AeMoJrH, Asr0r3- ra As0o3- HoHJIaphIHhIH axraphrlMacbl Mo"Hacusqup. III
rpynAa Cr(IID ro"juu oflylrMarbtrAa, 6ene r€papa KoJrMoK onap KH,

uoh.nyua Cr0o2- ne Crr02-, joxnyp, 6ele ru, oHrrap IV rpyny hr'upoxen

cyrQug Hra qsKrypAVxge C(ilD rnrtrn pe,qyKcuja onyHapaulap. Mn2* r'e'Jnn

oJryHMaAbIrAa, rapapa KaJrMoK oJlap KlI, Mn0f joxayp.

Eo"3H aHlIoHiIapbIH HIIrrHpaK erMacHHH (S2-, 502-3, Sr0'-r, C02-3, N0;)
aAoroH a:na;;u43 oJIyHaH I*.rehrryny TypurynalxAblpMarna ajprurau ra3xapJla

(H2S,S02,C0rN0r) MyajjaH erHrIHp. 52032- ongyrga Hco (exep oKcu.qrou-

.qrdpr.rqurap joxaypca) KyKYpTYH ajpruuacu KeAHp'

2. A1wryts oJIyHaH MaIAaAo 6y no ja $aurra aHnoHnapblH oJIMaMacbI

halAa, oHga te"juH olynaH KaTI,IOHJIaprIH Ay3JIapbIHrrn herurI oJIMacbI HJI3

orararap 6esrd Herrr'lanap qblxaprMar oJIaP. Mecanes, 6ene racarnyp eAoK

KH, aHaJrlr3 oJryHaH uaturyrrga t'-,.90r'-, P0*3- anuonnapu uua reuS 6rp-
ro[rMonop BepoH Karl,IoHnap rr,ryejjen eA]InMI,IrIUt[p. Oxep aHaJwI3 oJryI{aH

Ma,ryIo cyga jaxrru hertrl oaypca, 6y aunoruap ona 6urMas.

Oxep Ba2*, Sr*2, Bo ja Pb2* BapAHpca Bo M^arAa AypyJrarr'AblpblJlMbllu

HCI ne 3a ttN0,-.qe he.ru orlypca, 6ene hanga S0f- ola 6ruuee. h3M'ILIHLIH

aHaJrH3 oJryHaH ueturyn4a (ouga vexynry oJrMaAbIrAa) Ag rarrhrrlghrrla, 6ene

rcpapa KonMoK oJlap KH, II rpyn aHI'loHJIapbI jox,qyp. Oxep r''rehlyn rypru

peaxcuja BepMr,rpco, osAa S0a2- se F- -Aas 6arura I .pyn aHuoHJrapbr ona

6rm,noi, onnapun oMoJIa K3TI,IpAHKJI3pH KYMYtu AyiIIapbI cyla hell or-
Myprap (AgrSOn Bo AgF MYcracHa omraaua).

EelalU11j|Ia, aHAJtLr3 OnyHaH r'rebrylAa 6O"3H aHI,IOHIIapbIH oJIMacbIHa

3MHH oJIAyIAaH coHpa, ona 6rula.,Iax 6y na ja 6arura aHHoHJIapbIH ra'JNH

onyHMachlHa Keql,IpJrap.
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Mauequ.nm repo,qoH KaraoHJrap oKcuAJrotrrMo-peAyrcuja xaccocr,rHo
ualur ory6, 6rp cbrpa aHr,roHJrap HJra r{eKyHTy BepMoK ia6uaujjoruue
Ma[HKIHpJIap. "Arsrp MeriuulapblH KaruorurapBlHbrH" rrbrxapbulMacbr aHiurg3
oJryHaH NarCO, naehnyny ule rajuarr*ranra oJr.qo elll/.wrp. Ey eauau Ma,r,r(oHLlH
repru6uue raxwt oJraH aHHoHJrap yjrys Harplrw Aysrapbr rrroKrrrrHAo
uehryla KerropoK opra Ba ja ocacu rap6ouar ro ja (6e"smepu) huqpoxcrzg
tuoKJrHH.qO qeKYHryAo raJrbrpnap:

BaSorJ +Cor'- -+ BaCO3J +SOrr-

2CuSOo+ 2COr2-+Hrg -+ (CuOIJ)2COrJ + 2SOo2-+ 6grf

2AlCl3+3COrr- * 3HrO _+ 2A(OID3J +6Cl- + 3COrt re c.

. "coga eKcrpaKTbr" a,qJIaHaH aJrbrHMbrru uahryl aH,orurapbr ro'JraH
emraje xprAMar egHp. Jlaxun, jarua caxrraMar JriBbrMAbrp xr.r, 6e":ri *uu"rup
HarpIrW xap6oHar M9h{yry-lrto rajna4blJrAbrrAa rrorr,rruruKro napqiuraHbrp-
nap. Eymapa M*cail_6a"su Socearnap, $rryopugnap so cyr$r.rArlp ,u *y_
MytrryH haloxerrnu 6upneruuelapu. Eylla xepe ae ha:rrprruur"rur uehlyrua
6ele anuorurapu re'Jau erAHKra oHJrapbr Narc0, re"cupnn4eH ,urbrHMburr
rreKyHryAo 6o"3oH fico aHzurH3 oJryHaH 6epx r'raryloAoH ajprr.ua HWyHA
KerypMoKJro re'Juu eAnpJrap.

on6erre ' oKop aHaJrH3 oJrFraH Ma,qro jaluue K*, Na* na ja NHo* -gan
u6apargupco' co.qa ercrpajcujacblHhlH ,rJrbrHrvra ervrenujjaru ue"iacunir uru-
pup. Eera harya caAo orrapar 0, r r Mary(o z-3 un ruirrrre onyHMyrrr cyAaheru eA,flr.rp Bo coHpa aJrbrHMbrrrr uehnyruau ajp,ua HyMyHa KerrpMaKrro
aHlroHnapbt re'Juu eAHpJrap. oxop "arup MeraJurapbrH Karr4oHrrapEr""olapca,
C}r'- aHarIH3_ oJryHaH ,orur"nm ajprinra HyNtyHocr,rH,qa (onyu ehrujarga
caxrraHMbrrrr hnccecunAen) ro'jun epitup. Coga ercrpax"raia"rruu, "6"r"
:urbrpJrap.

_1. 
oxop a*urvrs oJryHaH Ma,rr,{o 6ap*upca, oHyH To3 ha.nr*ra ciurbrH-

uuru 0,1 r M,rAapbrHbr KHTTHK crerauga (ra Ja nyraaa) 0,4 r ,"rr, 
"y"y=HarpHyil{ rap60uar (NarC03) r4rra rapbrrrrAHpH6 ri 2,5 un (50-60 Au"*";

Ar,rcruJrJro onyHMyrx cy onaBo eAopoK, uryuro vy6yma rapbrrrr/ErpMaura
rsr3AbrpErpnap. Maje rajuauar Aopaqocr,rHo jaxuu roir*,fliHen 5 qenEre rajna_
Abrrrbrp. conpa croKaHbrH (na ja uyraurfir) uqopHcr4HAoKH KyrnoHH KOHyc
IIIOKI{JUIH CbIHAT IUYIIIOCUHO KEqHPHPIAP NE CCHTPUJYUI'INAbIPbIPJIAP,q_E-
KyHry ueh-nyna xeuuejen 6e"su auuoulapui ibxraro,,"u* yryn
caxJIaHbrJrbtp.

2. oxep uarute^ uahnynaau u6aper4r,rpce (no ja uohnyn qeKyHry ara
6prpru'rKre) ouyH 25-30 AaM{rbrcbrHbr ra:e harrrpnannr"* i u Napor'rraetr-
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Jryny HJra IraJroBI{JrarrIIupHpJIap, coHpa 25-30 AaM(IbI Na2C03 - bIH aprblFbl

onaBo eAupnop re jyxaprqa KecrpoJlrnju ruuu (6.1) heperor eAI'IpJIap.

3. Manr{euu naoh-rryla KeqilpMaK fIyH Na2C0, re K2C0, rapbllxblrbl
BacHTacr{[o opI{TMoK JIa3hrM KollHpco (raruounaprt ro"jun erMoK MorcoAH-
ne), anuonapri cy uro H[[IoAIaKAoH col{pa uuIbIHMbIIIr uahly&[ir ta"jun
e.qHprrap.

AnuoHlapru ro'Jun err,rajo 6aguaua:AaH oBBoJr, coAa eKcrpaKcl'IJacbl

tarlo .urblHMbuu uohrrynaa NarC0, -bIH aprbIFErHIJ pH=7 iuuu cupKo r5ipurycy

wrc uejrpunalrr/{rrlpblFurap. CEC00- HoHyHy re'Ju, erMaK frYH, c€rrrpuSyrarun
6aurra hraccacunu HN0. ne ja HrS0nuotrnyulapbl LIJIa nejrparurarrrJiblpblpJlap.

Hejrparnarur"raHbr qox etrnzjar:'ra arapMal Jra3brl4[blp, hap gaumr rypury oJIaBo

e:rAr,rKIeH conpa r*.raje tapbrlllry.IpblflBIp. Typrynyrry agrbIFBHAaII qoKu'HMaK JIa3bM-

Ablp Krr, 6o"3u altzorilIap (MacillaH, S2-, NQt ne c.) rrurecllrlJlap' $yruan anaB€,

Ha3opa aIIMar Jra3burthlp KH, 6o"3H Karnoulap NarC0, nne raj.uaupryIa raM
qexMYpJrop. Eere xlr, au@rep hu.upoxcuu aNlafla KarHpoH Karl'IoHJIap' n'IcMaH @Aa

eKcrpaKrblHa yjryu auuorurap uaKIIHHa xevo 6rulaprlop (uacanen, Al0r-lre c.).

Muc, ro6anr Bo HHKeJI KoM[rIeKc 6upnaruuonop oMana KorHpAH-
juHlou rHcMaH uahryrtIa riuapar, oua yjryH poHK BepHpJIep. Oxe'p coHpa-

Kbr nejrparrnurrflablpMa 4erur jepuuo jerupulrpco, 6y 6upaarunaanepnn
haurrcn rapqaJraHapar uerynryja Ker{opnop.

Alo-2 + cH3cooH+II2o --) Al(oHlJ +cHrcoo-

2[Cu(Co,)2)'- + 4H* -+ (CuoH)rCo] I +3co2t +H2o

OxcuHo, axap nejryaJlrlartIAbIpMa AorHI- jepnua jerupHlueco, qeKM'Yru

oraH rroKyHTy n cMoH ro ja rauaurana jeHruoH TypuryAa heruI oJI apar Bo

arvranujjaruH WyMH Morcolu arlAa eAlrnMlrru olap. Orep uejrpa; uratlrMa

saraHii haruplanuuu uehlyl rIoKyHTy oMono Korl'Ipupca, oHy cenry:u(ryra
erMazuro ajupu6 aAH ycyJrna roArl{r eAVnLtp.

Kecrapu.rraraju r<uuu, 6e":r.r aHrroHrap, naah: P0a3-, F-, S'-, Br se I-.
NarC0,-stn ro"czpfiHgan uehlyna reuraajn6 qoKYHryAa .ranapnap. Ira:up-
JraHMbrrrr r*,rehrryrua 6y auuoulaprr ro"jun erMaru.IKllo qeKYHrI/HY oHinapblH

ro"juHll yryn jo*rauir .naauuAgp. Eela haUa auarbl,qaKbl KIaMI4 treperor
eAHpnap.' 

1) tIeryHTyHyH 6up hucceclaHg rbI3ALIpMarna 6up ur:ue A,aMrdbI 6 u
HNO, naehnyr-un-a nur-rrajupnap; arap herur omuajau qeKYIln'Y ranu6ca, ony

ajuptr6 jygyrgalr coHpa f "" Br ro'Junu y'ryu jox.najhlprlirp. ()rap P03-,

HoHy oBBoJIAo ro"juu onyuaju6gslpca, oHAa cenru$yrarr't P'0a3- YqYH
jouajnp.nap.

2; geryurynyu 6arura huccaclluAo S'- -ny AypyrlauM'btru H2S0o na

Merarr,Jrr,rK cI,THKHH Ta"cIEpH me jox-najrlpJlap. PearcnjaHuH ra3 Kah{epacblHAa
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anapbrprrap: HrrAr{Karop onapar Pb (CH3C00), ne ja Narpb0, rrra Hcrra,[brr-
Mbrrrr KaFbr3Aau ncruSaAo eAlrrrup.

3) rlexynrynyH 6up huccecunu rypyAypnap ue F- yryu SiFo -nux
oMoJro KoJtMe pearcnjacrr Baclrraclr r,IJre joxnajrrplap. Eoparcnap HrurupaK
erMaAHKro 6y pearcnjantr aHrurn3 orryHan MaAAaAoH (6opx) ajpuva upryne
KerypMoKJro re'Juu erMoK oJrap.

Hehajer, arep P0o3- joxaypca, F- ra'Jun erMaK \,.ryH cr.rpKoH urJrg-

lapnH pearcnjacrur4au Hcru+a,{o erMoK olap. Ey MorcoA fryH rreKyHryHyH
6up huccecr,rHrr AypyrarrrlbrpburMbrru HCI uehnynyuga he.rur eanplep.

$ 121. Meraa.nap Bo oHJrapbrH oprruTruroprrHrrH aHaJnmrr

oH uehajer aHzrJrH3 onyHaH o6jexr hep haucu 6up "rexHr,rKr,r roMr.r3"
MerurJr na ja uera.uapbrH apr4Hrr,rcu onr)rFy han yryH Bapr,raHrbt Ho3apAaH
KeqHpoK. Texnuru roMH3 MerirffrapAa ocac KoM[oHeHrHH (rraeranrr) repiu6u
aAaraH 95-97Vo -AoH a3 oJrM)ip, JTaKHH 6o"soH 6y 99, 99Vo se Aaha jyxapu
oryp.

Eypaaan ajAunrp ru, oHAaKhr rr,ryxrelr.rQ raphrruhrurapbrH MnrAaprr
(caj'la oHraH jyx_apu) .{ox uy3"rd onMaJrbrAbrp ro 6oi'gou ajpima hannapaa
Qauaun MnHAo 6up huccecxHu rorrrKuJr eAHp. Eeae as Mrr.gap (ra:aep)
rapbrrrrblFbr re'Juu erMoK qox MypaKKo6 rrlecelagup.

opaurunep 6up ne ja 6up ueue ea:a.uan u6aper oJraH crrcreMJropr[p ,

Eyruaprrr hep 1upucu e3 nes6ecun4e, ajprrua eJreMeHrAoH, rrr*,r.je"n
6upraruue re ja gejaoteu repru6lu 6epx uehnyuan u6aper ona 6u-nep.
opuurnnepnu xaccJrapu heu oHrrapbrH repru6uugeu, harr,r A oHJrapbrH

rypyJryrrryHAaH acbrnbrAbrp.

flapcnuxaa nuc6ares jajruruuur opuHrr{ rr,rrrJropr,rHH a*uru3vrlar
gteMrl BeprrJrMr{ru,qup. Eare ecac rrrrnopAoH AepAyHy KecropMoK onap(.eeg.
25 ). _Xycycr4no opunrrnJraplrH he.imeAu'drropo oJraH re"cnpn Myhyr,qyp:
oKcop ha.rl4a o ocac KoMloHeHTr,rH xaccacu ule rE'Juu eAr4Jrr{p.

- 1) fleunp apr.rHrr,r]rop,, 6ele Kr,r, AoMr,rp e3y, KapKrrHJrr{K cbrpacHHra
hu.qpoxeugeH coHpa jepnerugujuH,qoH, aAoraH AypynarulbrpburMrrru Bo rarbr
HCI-aa , eJroqo Ao AypynaurhrpburMhrrrr HrSOo ae HN0, -ai henn ol5p.farrr
HI{TPAT TYPTUYCY AOMI,IP BO OHYH OPITHTI,INAPUHH qOX HATITP AO OJICA ''TEJPN-

Qear"_ eaup. Ey 3aMaH MerairbrH carhu Ha3rrK oKcHA ra6erecu x,ro epryrryp
K[, 6y aa oHy r]fpuy Hra KopytuMox'qes ropyjapar onyH hem oJrMacbrHbr
noHKr,rAr.rp. Ey cyp Aa 6arura oKcHAJrorrulprpHqr,urop ra"cHp KocrapHp. Jlaxus,
Ho3opo arrMar na3hrMrbrp Kr{, AoMHpHH 6up cbrpa apnHTrr.nopHHH heru erraor
Y.IYH .Iap apaFhIHAa no ja 6arnp ryprrryJrap rapbrrrrbrFbrHla rajuarr*lar ralo6
oryHyp, 6o"3aH hep hancu 6np epnauur{, MocoJroH Nar0, ra ja NaOH Hno
apr{rMoK na3hrM KonHp. Ea"3oH opHHrHnop Aypynanr^brpblrrMbrru HCI na ja
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H2S04 horu oJIAyrAa 6ele oKcH,qJIoIxAI'IppIqHnopI'IH ra"crapuuAau raqMar

Jra3brM KaJrI.rp, IaKHH 6y :auau ,y*tt"6 MeraJInapbIH (Cr'W'V'Iv[o re- c')

xap6uy 6upnaurrualepu qeKyHTYAo rarhlp laaha abrpycy rap6on lmo 6up-

,u-*ur.pr); onnapri uahnyna KeqxpMaK YqYH oKcHAJIafir'4t{pMaK rIa3bIM

KoJIr,lp. oicuruaur,qupl'IquHH ia,,"u" han'n onr"ra ilpocecx ryprapAblrAaH colgl

irrrop"""""n ajpunti6 ryptupnnu""rnAas 6uluex olap) arlaBo eArpJlop' oKc

ha[qa AoMHp OKCr{A.rIorrrAHpHcH Hno aKTI{BCH3[oluoqoK BA OHyH hergl onraacr',r

Kocrrnor,roK re ja janaulbtja'aargElp.

2) Muc apllumnapu; Mvrc, KoPKI'IHnLK cblpacblHAa hrupoxeuAaH caFAa

AypAyryHAaH, AypynaIIrAbIpbuIMbIIu HCI se HrS0a-ga henn olvyp' rarbl Bo

AypyJrarrl^blpburMbllu ffid, l."rrupxu,'aa) onrlapu acan harrrl eA\Hp' [ypy-

ffi;;ap"#'ur HN03-nyH MLI. l',o rapllrburbl'Ibl ro"c'tpv*kt ai'xaFblAaKbr

ToHJIHK y:pa uSala erMoK oJrap:

3cuJ + 2No-3i 8H* -+ 3cu2* + 2Not+ 4H'?o

faru HN0, ro"clIpI'IHAoH N0 asesHHa N0, ajpruup:

cuJ +2No-3 +4H* -) Cu2*+ 2Nort+ 2H2c't

Hnrpar TyPIIJycyHAa horru ongyrga (exep rarhulblFbl xaQajot rcAap

jyrcexaraup"e; 
"pn*rrrHun 

repxu6fiHo AaxHJI onan ranaj a. cru6r;yr"r' B -
';;i; ;;rirr;ar* a,u,rlaHaH rypuynap oMarlo KorlIpHpnop xu' 6y'urap Aa

aF qoKYHTY luoKJrHH[o r{eKYprap:

snJ ++rnqo3 + HrSnorJ +Hro + 4No2t

2SbJ +10HNO, + 2HSbO3 +4H2O +10No21

lt,olnon 27

Eo":rn apHHTHJIapHH Tllr,,aplluun uyhyt'l xaccaJlapu ra repru6'neprl

f rarlfieIlurr H

H2S04, [(cl
Ba 6aur."a-

6

Cu>tL rtgtt
r/cu3

Topxn6N

4

OcacurAgH
H TI4NI,I

OpurruePu
Porn<u

532I 8

(nonaa),
6e"ron
TAMAMHNO

Fe, Mn, Ni,
Cr,V,Co,
Mo, Cu,W,
Al,Ti,
(c.P,si,s)

AaMlrpr{yFyH, noraA,

{.ppo
oprrHTrUap

.[arrlup
opl.tHTHJIePI{
(rapa
opuurrureP)

futeurul,
capl'1,
xYi'IYIUY-at-

Cu,Sn, Zn,
Pb,AL, MN,
Fe,Ni, (P)

MncEWVtt.,
,IATVH,

MenxHop,
nejsua6ep

Muc
opHHrhnaprl
(arlBaH
opnnrunop)
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BO

Aayrrrlrnyra

Mafrre3lt)A{
oPHHTEnePH

0ynxya
opxtmuop)

lypryuryrt
ePsnTruoprr
(arrrp
epnurtarr)

qeKyHry Ke30 qapnaH rapaqoAo rajHap rarbr xJroprrA T)rpuycyHra hoJ,ronAyFyr{AaH raraj Ba crr,r6uyMy re'Jau erMoK yvya ,cru$-u4u 
"r*"* orup.flaha aorpyc, fu"=-"lrHrr.rnopu vap aparHuq" ir"; ;;ffi; Ey haraa aHr.ronapar rarraj re cru6r,rpa hem oras -op* KoMrureKcJrop[ oMona K.rr4pr,rp:

3Sn J+4HNo, +l8HCl _+ 3[SnClu]2- +6H* +4Not +8HrO

3sbJ+5HNo3 +lSHCl _+ 3[sbclu] - +3H* +sNot +10Hro

3) Airyruunyrrl ne Mar,e3rdw apr,rHrr{nopu TypuyrapAa ne jeju.,luroJroBurropAe herur onypJrap: r--

2Atl,+zOIr +2H2O -+ 2A1O-r+3H21

feleaunep4a heM'rr,ruraH cr4HK, ralaj (no cullacuyu) horu oayprap.opuurunuu 6aurra KoMnoHeHrJr"p, orerr-"pru,uitrpi'u' o**u, coHpaCEP6OCT MCTZUUIAD UIOKNI,IHAO OPHHTHAO TAJI'IPJIAP (SE JA TPICMOHhu'qporc,alep urex-nunae). Ey , 
"6*yrrva, rn" 

^"rr"unrqujraugeu oHyHN03- cyrua heru eruex ,urrru xorrap.'
4) lypryruyu 

,r",13l] eprnrr-"p. fvnv.yu KopKr.ruulrK crrpacbrHAahugpoxerqeH coJura jepleruup, ,a*r, 6yna 6ax-najapar o AJ/pynar,qbr_puluruu HCI se HzS0.-aa nuc herur oryp, r{yHKu er.rene xenuuru rau$heru olan PbC! ra pbSO4 ,"r-urn y3opr4Ha rroKopoK, rypruyrrapbrHcoHpaKbr ro"cHp,ngoH oHrrapbr r'pyjyp. Syn. 
""pu o!" .ypryruyn_ranajopnHr,rrop,Hu horur erMoK y.ryu rD.Idr-ny rer6ur 

"rr.r, na peaxcujau,rbl3AblpMarna a[apMar.Jl5brMAbrp. orqa epnurHHHH repru6une Aaxr.rJr onaHSn aa SbHrSn0, ne HSb03 *"*rrna" verynryje *"rrpi"f. 
"'

Ernupur xu, 6elo r,trrJr, opr.rHTlrJrop janxu: oHrrapa Moxcyc oJraH6o"3l,t ueraffapu caxrajrrprup, *-ru ca,qaJrorrr lpMoK yrryH, hop lrej4eu
::'* roAr,r onyp' .pHHTHHHH hascu rr4na ar.rA onyHMacbr uecenecu hameAr.rJrMenaAr.rp ne 6yHa yjryu onapar aHirJru3u a[apMar Jra3brMAhrp.

I 2 3 4 5 6 7

uarna.nuj
c.

Anyrwruyrr4
Manreruyu

AI,Mg,Ca,C
u,Mn,Ni,Fe,
Zn,Sn,
(Cd,SD

Kyvyu.ry-ar 1,8-2,7 NaOH,. HCl,
H2S04

Ea6ur,
rehr,rvlep,
uar6aa
MCTAJIbT BA C.

llpryuyn
fanaj

Pb,Sn,Cu,
Fe,Cd,Zo,
Sb,(Ca,Na)

6oa,
6o:,

MaBI{,

KY|UYIUY-aF

8,5-t 1,5 FINOJ
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Ey ueceleHu herm erMoK yrryH opuHrr,rJropuH (veg.26.a 6ax) panxunu
Bo xycycu rtoKHcHHIt ro"juH erMoKJro jaHanrrr, ,io[,27-Ao jarrulruru rex-
Mr,rHr.r revpldareprnu aflapburMachr aheuujjernu4up. {eAsen 26-rc
KecropunMr,rrrr HyMyHonepu jepnuo jernpepreH, poHxerH unrexcur.nnjuHo Bo
ja yjryll pearcujalapbrH Horl,t'lacflHga zrJrblHMbrrrr rroKyHTynapuH Mr,rrAaphr-
Ha Aurror jernpr"rer JI:BbrMAbrp.

Mecelou, AoMIrp HoHHKu rapa, horra 6aurra 6r.rp uox apr,rHrr,rJropAo
HrrrrnpaK e!'fip. Jlarnu AoMr,rp opHHTHcHHHH aHiuru3urrAo NII"SCN-NS
re"crzpuuraH [rHTeHcLrB raH-rrrpMbl3br poHK aJrbrHhrp; 6aurra opr4HTrrnopo
KoJrArrK.[o Hco o r'ayrajrace eAHJrMo3 Aapbqalo aers se aeus-rupusl3br oJra-
r{arAbtp. 

yels en g

Opnuru-rrepr4H rnflJrapuuuu re'Jr'ln erMoK ftyH ToXMHHH HyMyHa

PbS04 qeKyHTycy ,rri 
"prrrrncHHuH 

aHa.rIlI3HHra aMoflo xale 6urep,
naKlrH o rypFyrrryH opuHrunapuHlrH aHiurr,r3nH,uo aprbrrJraMacbr ule gaha uox
oJrardaublp Ba c.

1. OpuHru KlrqHK ro3yHy cojyrga 2-3 gauust 30Vo -tu Na0H ureh-nyn
rrJro uurnejupnep. 1-5 Aor. coHpa huapoxeunn ajprurrrlacn aJryrrrHHHW
apr,rHrr{cr{Hr,rH oJrAyFyHy KecrapHp.

2. Opurlrunuu 6aura KHqrrK ro3yny 2-3 Aauqu raru HCI ula I 4er.
rbr3AbrpbrJrrttp. fuagrrpMaFbr KacMaAen, 6up AaMrirbt 6 H HN0, r,reh.rryly (Fe2*-

ruaH Fe3*-a oKcu,4rtaurMecu yuyu) onaBo eql;rllktp. 1 ,qer. coHpa aJrbrHMbrrrr

ueh-rrynyu 6rp AaMqbrcbr (exap Jra3brM.qhrpca, rroKyHTy ceHTpr.r-

Qynraurquprrnup) 6up Aar*ruu NH4SCN uehnyn tuo r.rruroHulup. HnreHcun
faH fbrprubr3Br paHK AaMHp opHHrHclrHHH or.qyryHy x(ecTopHp.

3. OpuHrnnepuu 1-2 ru.nrx ro3yHy 6 n HN03 rraeh.rryn ne 2 gauuu cy
Hno rbr3ABrprulnp. Oxep rroKyHTy aMono Konupco (HrSnO, ne HSbOr), ouy
cenrpuSyra egrrpJlop. CeHrpu$yraruu ajpuva HWyHocHHAoH arrraFsrAu *jt
oJryHaH HyMyHo ro"jun eAHnHp.

4. Mah"uyryH MaBIn paHKaAa oJrMacrr Mr,rc opHHTHoHHHH oruyryHy KocrDpup.
Eyuy joxraMar fIyH, uehayryH 6up Aauuucbr aprblulaMacbr rdlro (2-3
garvrqH) rarrt NH40H rue uurnoHHJrHp. Ey rar',ran HHTeHCHB MaBH poHKnr,r

fCu(NHJ]'?- oMorra xarrHp.

5. Moh-nynyn 6arura HpyHocr,rHr,r 2-3 Aartr.,rH cy Bo l-2 Aan.{u 2 n H2S0a

orraBa e.qHJrHp. Ar peuuu qeKyHTyHyH oJrMacbr PbS04 , rypFyrxyH apr,rH-

rr.rcHHHH OJrAyFyHy KeCTApr,Ip.
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Oxap,.{ea. 25 ve 26-lo BepI{JIMLIIu HlrttraHonapun haurtcrrsa ocacaH

opHHTr,rHr,rH1blra.nur oJryHaH MarepnanblH Bo opHHTHHIaH yMyMH ctlcreuaruxaja
yjryn renuocI,IHHH Ho oJra 6unraecu), $119-aa BepI,IJIMHtu YMyI"Iu raHyH y3pa

herut eA[cr,r ceqMonu Ba oH.qa 0,02-0,03 r jaxrru opLIHTH heru e4epeK, agu
ycyJlra aJrbrHMbrrrr uah,rynga KarI{oHnapbIH aHaJIII3HHI,I aflapMar Jra3brMAbrp.

Opunrunun repru6nHe AaXI,IJI onan rejpu-MeriIJIJIapbIH r'ayejjeu eAHJIMacH,

6y aepcrnxao Ho3apAoH KeqI,IpI4rMI'Ip.
Oxep opHHTHHHH THrITI rtryejjen eALInMHIIrco, ony herur eAapoK

aruarbrAa Bepr{flMnrx cxeMJIopAaH 6upr.r y:pe (qag.29) aHaJtvt3 arlapblrrblp.

Veanea 29

,{euup Ba onyn opHTMoJroprrHHH auaJrlr3r.r

5l22. hu4poxen cy;rQu,ull rerGrm erMoAoH BocQr aHaJrH3

[epcnuxgo Ho3opAaH Keqr,rpuJroH KarHoHAapbrH KJraccnK analrv3
MeroAyHyH cahsu oHAaH u6apargup ru, rpyny ajupMar 1^{yH hugpoxeu
cynSuguu rer6ur onyHMacbmu ra.na6 egup. Ey MaMo flna u[uroMaK rrox
anBepurrrclr:qup, coher yrryH 3opapnr.rAup. OHyH jepune jerrapulrr.rocu y.ryH
jaxuu copyqy uxaQrrn, MaKpoMeroAAa rrco xycycn hrqpoxen cynQug oraFbr
oJrMacbr na3brMAbrp. Ey ueroqyn 6aura.raruruuajau uaheuepu Ao BpaAbrp.

1. hep urejaeu aBBaJr, hrngpoxen cynQlrq [rJro aHa]rurr,rK rpyflJrapa
ajprurrrla - rorua soKMo Bo apAbrrirbur rreK,qypMo haalaprt HorHqocHHIo
r<uSajor raAop qenrr qeju.ngup. IV ryynyH cyn$ugnu rreKyHryrapu r,,rah-rryr
raae 6uprl.rK.qo rar,qbrrla cHHK cynQuguH apArrrbur r{eKMacH xerqnjungaH

1. 0,02-0,03 r-a jaxun opuHrr,r qr.rHu Kaca Bo nyraAa 12-75 lau\ta 2a
HrS0n uahlyl una rbI3AbIpbIJIbIp. hugpoxeu raMaMurro ubrxu6, ryprap-
EbrrAaH coHpa, AzIMriIbI-AaMlIbI rarbl HNO, (xap6ohuuapu napvalauar ylyu)
KOTTYKJTOHMO rypTapaHA Kr4Mpt OJIaBO e\vlrup B Orapa HerTOJrOp r,rroHo KHMI4

rbr3AbrprrJrbrp. Kacaurrs HqapIrcHH,qoKH KoHyc rxoKrrJuru cbrHar ruyuocr,rHa
Kerrxpupnop na ceurpuQyularuAblpblpnap. 9exylrryny ropKu6r.rrua NH4CI-
orraH cy nra jyjypaap.

Yexyury: H2W04, (HrSi03)
A1*3, Ti, cu*2,Moo4-r,vo,

Ceurpusyrar: Fe3*,Mn*2, Cr*3,Ni*2, Co*2,
Ti, Cu, Mo, V

2.Wre vtHvl 6. a o 6ax)

3. III rpyn KarHoHJrapbr Ba aHrloHrrapuuun re'juHH. Cu2*, nBo
V0-, .,re,qrar 29-rc (6.3-9) xecrepurauju xaun HNO3 ryprycy aprbrFbrHbrH

,T }IJIO IIbIXMACbIHA

(
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Zn2* 6o"tou "HTo" 6nrop. heravuHnu IV rpynyn cynSu,qrepH rala 6upruxge
III rpynyn 6e"spr rarr.roHlrapbr- Ni*2,Co2* Ba c. roua vexa 6lrnep.

2. IV rpyn KarnoHflapbrHbrH nru japur,rrpyna (uuc Bo apceH
japrur,rrypnnapuna) ajprrrrraarraprr heq Ao Aonrr gejr,urAr.rp. Ter6ur oJryHaH
peaKeHrAoH acbrrrrr orrapar- Na0H, NarS , (NHo)rS ra ja (NHa)2S2 r*rac
japrturpyny rrroAy3 oMarra Karupo 6nnep. Na0H,NarS, na ja NfL)rS
racruQa,u,e eAI,InAHKAo [ponHqoAoH ra-rrajrr oKcHAJrorrrAHpMaK Jra:]bltvr.qbrp,
erc halla rzr,raj SnS [roKJrHHIo r'luc japrrrurpyryHyH cynQua qeKyHTyropg
ule 6r,rpnuxgo rana 6ulep.

3. Teprua6uHAo re3-re3 S02-o 152- -np*r hanasrur oKcuKeHrr heca6una
oKcH,qrroruMocu HarHriracuxge) onau HrS oe (NHo)rS r,aeh-nyruraprr rar6ur
eAHJrMocH, re3-re3 II .pyn Karr,roHnapblurrH reus herur olas cyn$arnap eue-
na Korr,rpMonoplr lrJra 6upluxga "l,tTupuflMocrnno" ca6e6 ola 6rurep. Hrun-
r{r.r fpyn KaruorrJrapbrnun III rpyn KarHoHnapbr rue 6r,rp jepla verrvrecs, III
rpyn Karr,roHJrapBrHbrH ajpnnuacu y.ryu rer6nr eAr.rJraH aMMoHnW cyleug no
aMMoHH) { hngpoxcrq 6o"3oH ztMMoHIrW rap6ouar rapbrrrrbrFbrHn (haaagan
S0r-uuu yA,yfiMacbr neruueclrugo) e3yHAo caxJraMacbt HorHtraclrHAa ona
6r.uap.

4. Eaura rpyn Karr,rouJrapbrHbrH hauucu ajpbuubrrAaH coHpa
r"rehnynAa 1 rpyu KarrrorrJrapErnun re'JuH eililnMocr re3-re3 Ay3r(yH Ho-
rHqoHr.rH zrJrbrHMacbrHa roruprn6 qbtxapbrp, 6eno xlr, agcop6cuja so 6aura
Qopvanu roua r{eKMoaop Horur'Iocr.rHAo KaruoHJrapbrH rarbrJrhlrbr r'aeh.rryrua
onAyrr{a zIIIaFrI AyIrIyp, IlraKrrH orurapbrH 6o"sulopuuuH pearcuja"rraprr
nuc6arau a: heccacgnpaap. Kecropmar.rju ruuu K* ra Na* KarfionnaprrHbrH
KocpH MeToAJra rrlyejjeu eAHJrMocr,r jaxuru oaap.

5. CylQuruapr rreKlypaH 3aMaH r'lehnynyn pH-nrm roH3HM onyH-
MacbrHbtH 6ejyx eheuujjeru BapAbrp. JIarnH arrBepr,rrua 6y$ep rapbrrubrrbr
oJIMaAbIFbIH,qau pH=0,5 japaruar \z.ryH ronoBu peaxcuja iurbrHaH xuura NH.0H
oJraBo eAwrwp, coHpa r.rco xropnA TyprrJycyHyH aprbrrbr rrJro Hejrpar-
JraulsrpbrpJrap.

Heruuege rtrehnyraa qoxry Mr{rAapAa aMMoHHW N3Jrap_br rorrJraHbrp
xu, 6y Aa Ay: eQQexruuraH aprMacbrHa ca6e6 onyp. EynaaH orraBo, Clt -yn
KoMrrJreKc oMoJro KorHpMoK ra6ulujjeru ule heca6larrrMar Jra3brMAbrp, 6yny*,
HorH\racr,rHAo Ag*', Cd*2 na c. raM uexrraeje 6unapnep.

Eup cupa *rprrmSrnap rpyrJrapbrH 6eiryr*recunH KrraccuK MeroA[a oryvry
xraura cynsunnopfiH xaccocr,rHo ocacJlarr&Ipapar, o]uapbrH arrblHMacbl y.ryH HrS
Aejrd[, repKn6lagqa Kyr$lpA oraH hep hancu 6np peaxerrr nuJroAopox, MocarroH:
Harpprry uaocynSar rypur uyhrrae qoxfiy KaflloHlrapbr cy]rQqA rraKJrrurAa
qeK,(ypyp; ,lMMoHnyM norucyntpua (NItr)bS2, Harpnyru cyJr+Hr NarS, ruocemra4g
CH3CSNII2, aMMoril{ylvr 1r.rmorap6ouar (NtI)rC0S, ne c. Ey paxerruropuH
Ta"cllpuHgau oMaln KarrMnru oJraH cylrSuarrepru qoKyrrfnapuru,t coupaAalr
ryprllyJrapAa herrn eruox JriL3brM KaJrlrp.
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Eaurra rayerurrera-p Kar,oruapbrH rpyfiJrapa ajpuruacbrHbrH acacbr
oJrapar hep haucrr 6r,rp 6aurra *eroArup"r*, 

-orpr"-"i"ap[rHr.rH, 
MacoJrorr

hugpoxczAnepaH, Qoc$arrrapbrH, rap6ouanrapbrH Bo ja cop6ocr MerarJrapbrH
xaccacrzHu r(erypypnap. Mocenen:

rpyfl: Hurpar ryprrycy ueh_rryr une 6yxapnarrrlhrpAbrrAa HSbO, ne
HrSnO3 uoKJrHHAo rreKoH ra;raj no crulnyv LroHnapbr;

II rpyn: HCI une qoKaH Ag*,Hgr*, pb2*xaraonnapu;
III rpyn: arrartaorry,inJra Ay3napbr LtrrrrupaKbr r{Jro aMMoHl,lyu huporcrrl,H

reucnpurrgou hurpoxcznnop Bo ja acacu uoxJrrHAo ,"*ur"FLr:, L;;'-'e;'
Al3*, Pb2* so Mn2* KarnoruIapbl.

IV rpyn:^ auMoHHyM xap6ouaruH ro "cupr.rHAau rap6ouauap [roKJrHH,qor{eKoH Ba2*, Sl*, Ca2* xarHoHaaprt.
V pyn: papzyu hHgporcu4 ro',cuplrqqon hugporcu4rop uroKJrr,rHJIorreKoH Cu2*, Cd2*, zn2*, co2nf N i2*, Mgz* KarrroHflapbr.

Y .py, rpyfl peaxeuru oruajan Na*,K*,NHro KarHoHnapbr.
Id.xuu\tu Mr{c:ur onapar, MeriurJrapbrH hrlp&craauprrrn, hou,lunun

oHnapBrH oMaJra xerup4lrjn xJropHA ne cyl$auapuH"rnrrir he* orru"irnu
ocacJraHaH hagporencylQugclr: alarrvr3 MeroAyHy Ha3opAeH xeuupex. EyMeroAAa KaruoHJraprrT_rpyfirapa 6elyulrecu aruarbrAaKbr KHMH oJryp:I .pyn: A{,H€*r, pb2* -a.: horfi o,laH xrrop,,I 6upulerur'recu oMoJro
Kgrr4pHpJrop;

II rpyn: Ba2*, sl*, pb2t se ca2* -saue hemr oran cyn$ar 6zpaeuruocn
aMoJro KorHpilpnop;

lll rpyn, Al3*, Ct'*, Znzn xarnoHJrapbr, apceH ne ralaj HoHnapbr _

arraQorep huqpoxcu4lop oMorra ,.errprprup re 6yua ,..p" O" NaOH ,"'irO,
aprbrFbr Hre ro"cflp erA[rKro (IV ne V .py., Kar,oHJrapbr 6ele .u"purro"vexypnap) uah-nynaa fturbrpnap;

IV rpyn: Fe3*, Mn2*, Mg2*, Bi3*, Sb3* _ arraeorep xaccocHHa MaJruKomrlajan hurpoxclrA 6upaaur'renepu oMoJro Korr{poHJrop BO aMMOHr,rwhz.qporcugllH aprbrFhrHAa heal onrrrai arrnap ;v rpyn: Cu2*, Co2,, Ni2*, C;2*, ugu _ huapoxcul 6uplerulrerepu
Bepr'rpJrop BO aMMoHr'ryu hsApoxcrr,uHH aprbrFbfiua homr onapar-aMMOujaxar_
rap oMono r(orHpzpnop;

VI rpyn: K*,Na*,NH4* Karraonlapbr.
Ey auaru:4a hep ruejaaH 

"rr", HCI una ,o;,"rp eA,pJrap, rraKr.rH
JoHpa H2s.04 ueh-nynaan I so II rpyn (iyxapbrrlaKbr r""nr6u. y:pe) rarzoa-rlapblHbr ajup,prap. coHpaaaH r'rah4iryri ajpuua nyryi""rnoo, 6y rpynKarr,oHrrap ajprug,r4aH coHpa Kocpu pia""rj-up #"'r.rHir,-?i, ;'ff;;
aoHorrapbrHbr ]g"juu eA,p]rop. faras ueh,ry, NLOff ne Hr0, _r, upr"r*, ,ruAIIIJIOHIIJII,IP. MEhrrY,tqA III rPYU KATHOHJIAPH r.UIbIP, JIAKHH VETYHryJE UCAiV sa V rpyn Kar,onl3Lur^ Key,p. gexynry HN0, uie ,*"n*rp, 6ero KH,reKyHryra raJrMbrrrr HSb03 MyctFScHa oJrMa,ra, hra4poxcrag.nepuu h4uucrr
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hann onyp, HSb03 ajpsulgrrgaH coHpa, r"latr".ryra (rypuryxl' NarCO3 Ilne
Hejrpa-ulanr bIpAbIrAaH conpa) aprblrnaMacbl HJIo aMMoHLlylt hugporcu,u
oJlatsa eAHpJIap. Ey sauau V rpyn Karr4oHJrapbr auuonjaxar KoMIUIeKcnapIa
uiaKr-rr,rHAo uehnynua raJrgbrrurapbr halAa, IV rpyn KarI,IoHJrapbI LIco
hn4porcug,nap uarLrrraHAa qoKyHryAo raJrbrp.l ap.

B.H.flerparuen repeQr.rqan rerru,rQ orIyHaH KirrnoHrapuH rplrulapa
6eryuuecn Msror0myH ocrrcbrHbr cynQanraprnr aMMorMW lxupoxcllqAo, cHpKo

Tiprlycy Ba MHHepuu rlpuy/rapAa @pr-tua hann ornlacbl roIrIKr4II ewp.
H.A.TaHanajeo rernnQ etl.:,z,1jkt MsroAqa, Karr,rorurapbrn har"rsrcruu m<u 6oj6 rpyua
ajrrpup xu, 6y Aa amutv3 oryHaH uaturyary (xnopuurep no ja unrparnap) curx
N{era;rbr ro3y r4rro rflruroMorsra a[apbulbrp. Ey :ar.aaH 6rp crrpa KaruoH[ap Mcftula
KuMH perU/KcHja onyrqprap, JrzlKHH 6atrra KarHoruap uco MahnynAa ranblprap"

KylLru MHrrapAa roc$u aHaJrH3r,rH huapoxencyn{ruacs: aHurut3
Mero,trrapbr r*lyQeccan oJrapar xycycfi ala6rajjaTtrapAa rej.q eAlrlrMlIrIAHp.

goxny MLIrAapAa MeroIulapbllr tex-nrnQ onyHMachlHa 6axrnlajapar, hal-
ha:slpa xuun 6yu.rrapAan hev 6wpu az Aa onMy[r oJrcil KeHIdu rer6ur
ralrMaMblrrrJlap. Ce6e6N, qox KyMaH Kra, oHJrapbIH a3 Aa oJlci?, aaha ycryuayr
T'oluKr.r-r eqou hragporency.uQua MeroAyHa Hnc6erou, 6a:au xuQajet roAap
6ejyr cahuopo Miurr.rK onMarapbrHlau u6apor4r.rp. hugpoxen cyrQrq uero-
rr)'HyH l2O un 6yaaau aBBorI eJrMa Aaxun oJIMacbI MYlIlIorlIHAa, oHyH hap 6up
lurccacu jaxuru ejpenraruraur4rap. EyuTlaH oJIaBo, tecQu aHzuIi'.I3I{H KnaccHK
MeroAy 6ejyx neaaroxu ehor'aujjoro MilIIHKrup, 6ero Kr, Ha3opll{ hnccacnuuu
ejpauulrrracu*u aHarr4:uu reupy6u hnccecn une Aaha jaxuu onaroJloH-

AIlpMaK HMKaHbIHbI Bepnp. Ey uetog.qa re6yt egu;rMl{Iu KaTLIC)HrapbIH aHa-

tr4TvtK recHuSaru re6npr recuuQat ony6, erteuetlTnapnH AeBpIa' cHc'reMI'IHAo

oHJIapbIH yjFyH jepnaruuacu ra:ujjarr Hra Bo KarHoHJIapbIH xapnrrll
to6erorapuHl,rH eneKTpoH epryKJrapI,IHHH rypyJlyury HrIo cblx afiaroAapAblp.
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