




npH 3TOM npoTeK8.1OT peaKUHH, OTaeqalOtltHe YP88HeHHIIM:

Pb2++82- _ PbS; Mn2+ + 82- - MnS;
'lep"wA po3OllwA

Cd2+ + 82- _ CdS; 2Sb3+ + 382- - Sb;;a
IIlpKO-lKenTWA OpaluKuw.A

tJJtlS HenpoMOKalOlJI;HC cnll'UOl

TaKHe CDI[qKII KpaMUe He06XOAHlliIJ:.I B tJy'l'eWecT8I1H. a U3N)1'()BHTL HX

HeTpYAHO. ec.nH Bee ne06XOAHMble onepaa.IlH 8WnOllRJlTh C ,AoJI>KHoii OCTO­

pmKHOCTblO H aKKypftTHOCTblO. Ba.... n0TJ)e6YeTCli ueMHoro .o;eJlnynOU,Aa

(MO:>K80 aocnOJJb308tlTbCSI HeHY)f(HblMH 1PoTo- MJUf KHROnnCHKaMH) H aLteTOR

(CH3)2CO. Ecnll UCJlnYJJOMAHOA nneUKlf, paCTBopHMoil: 8 aLteTOHe, H8UTU He

YASCTCJl:, 8O)l,OHenpoHlI1l8cMoe nOKpblTHC npllACTCJl: C)l,entlTb, ncnonb3YJl: ro­

TOBblii HHTpoueJlJllOJl03HbfA Kneit. HY:>KHbf OYAYT T8K:>Ke KOMnOHeHTbl38.)f(H­

raTeJJblfoi\ CMeen - 6epTOlICTOB8. COJIb (xnop~T KanHJl: KCI03), CeJIIITpa (8M­

TpaT KMuII KNOa), ,l:l,peBeCHblH yf'OJlb, cepa u KP~CHblH <j)oc$op.

Hape3aHRYJO MCJlKUMiI Kyco'lKaMH lleJlnynOH,AuyJO nneHKy HaA0 nOMCC­

TlfTL B '1MCTbIif anTe'lHbJit IIY3b.1peK, 38JJHTb allCTOHOM (5 MJI) II. 3llKpbtB

npOOKofi, DOltO>KA8Tb ,1:1,0 IJOJIHoro paCTBOpeHItSi nneHKU. 3aTeM HaAO pacre­

pen R OAHOH <j)aP$>POBOit CTYUKe 0.02 r KCl03 51 0,02 r KN03• 8. 80 8TOpoii

CTyDxe - 0.02 r yrnll 11 0.01 r cepb.l. nocne roro KaK 6YJJ,eT nOJJ,roTOaneu

Ka1KAblfi U3 KOMnOHeBT08 CMeeu, ero BCblnalOT B nY3b1peK C 8tt.eT'OHOBbiM

paCTBOpoM lleJL1lynOU,lla H T1Il.8TeJ1bHO nepeNeW1t88IOT. nocne,llBIfM' BbICWD8­

lOT 8 ny3b1peK DopornOK KpaCHOf'O~pa (0,02 r). B a " MaR n el 5 e p­
ToneToay conb If CeJlHTpy au B KoeM cny'lse HeJJb3$1

paCTupaTb B CYXON 8lt,lle BNeCTe c cepoH H ¢Ioc¢lopo .. :

B03NO)f(eH 83pW BI

rOTOSYIO cycneu3IUO RB6upalOT DIlTIeTKOH (co D,BB nY3b1pbKa) Ii 80'leSh

He6oJIhWO~KOJnI'lecT8e H8HOCAT Ha ronOBKH 06b1KUOBeHllWX CnU1:IeK. LJepe3

10-15 MUBYT CDIf'lKH BWCWX81OT. Tenepb ItX MOJKUO 38>tCeQb TpeHHe.. 0 mo­
6ylO noaepXHOCTb. t.{T06b1 CD,Cn8Tb 3TH CnU'lKH 6e30naCHblMU. ron08KU OKy­

H81O'1" B paCnnaBneHHblH oapa¢tuB II AaJOT 11M OCTfotTb. a nOTOM K 8 )K,ll y 10

C n 1I 'I K Y no OT,lleJJ b BOCT H 38 BepT hi B8.IOT H K8JIbKY. DJlQTHYIO

HCnpoMOKaeMylO 6YMary HlI~1 nOJlHaTHJleHOBYiO nneHKy. Tenepb COll'lKH He

3aropHTCli y P8C R KapM8uel



FilOsa 23

CIOpnPH3bl K nPAJ)I,HHKY

Kor.a;a 8101 aaXOTnTe DOpa.ltOB8TI. npY3eii npa3AHH'IHblMU ClOpOpil3&M.H. no­

np06yjiTC IIcn0J1b3088Tb OOUC8HU8 OUblT08 ua 3TOii rn8aw.

~ .OrBeHHaa B3.Q,nHC".

QHa nO.ABJlsteTCR 88 15yMsre npn peaKIUJU pa3J10>KeUHR UlITpSTB KaJllUI

KNOa , BoT Kax DQK83b1BaJOT 3TOT 34><t>eKTHWH OObiT.

Ha JHIC'N! 6YMsrn H8Me'l8JO'l' KORTypHblH pllCyHOK It roTQaJlT KOBlleHT·

pnpoBaIDIwii paCTBOp HUTpaTa K81UUf. Jl,nR 3TOl'O B 15 MJ1 ropH'CeH BO/tid pac­

TBOpJUOT upn ncpeMemU88HIHl 20 r KN03 , 3aTeM C nOMO~blO KIlCTO'fKM

nponHTbl881OT 6yMary DO KOBTYPY PUCYU.K8 aTUM paCTBOPOM, He OCTaD/UIa

nponycKOB n npo:4e>t<yrK08. KarA8 6yMara BbiCOXlleT, B8,AO KOCuyrhCSI ropJl·

lltefi JJY'tlHfKOIi K8Koi1-Hn15YAb TO'IKU 88 KOHrype. T0T'i8C >Ke JlORSHTCR

t'HCKpa., KOTOp2J1 (iYAeT MeAJIeHHO ASnr8TbCR DO KOHTypy pncyHK8, nOKa

ue aaMKHeT ero D()..IlHQCTbJO.

n01leMY 3'TO npoMcXOAHT? BcnOMHUM, K8.K pa3J1arSeTCJI UP" HarpeB8.HIUl

HHTp8T KM.lIJt KN03: OU npeBpa~aeTCjI B UUTpUT K8.lIH" KN02 II 8b1Ae.nJU!T

Kncnopo,ll.

Or BblAemllOLQ,el'OCJl K1JMOpo,ll8 6YNlara 06yrJlHBBeTC" Jot 06ropaeT. 8. p83­

naraTbCR H8"HR8JOT cne,llYJOlltue. coceAllue DOP~lD1 KpHCT8JUm.,ecKoro un­

Tp8T8 KaJI.1UI. Bee 3TO npon380,llIJT ew.e 60nbwee 80e.,sTJIeHUe, ec.nll. nOMe­
w.eHltH TeNlHO.

em.rupJlJDIJ:la u3 KpHCT8nJlOB

BYKBbI AJIIt 4Inrypw MO>KUO BblPSC1'HTb "3 KpnC1'anJlOB. An" 3TOI'O no·

Tpe6yCTCR C,lle.n8Tb 83 OPOBOJ10KH K8.pK8CbI 3'Tnx 6YK8 lin" 4Inryp. 06MOT8Tb

J93



IIX Wepc1'Sl8L1NU ""TRaMH (nY"lwe - 6enoft npR)f(eH), a nO'rOM OIlYCTJlTh

HX (Ha 1-2 "I) B TennwA H8cblw;eHHblA paCTSOp 8.iUONOK8JI.HeBWX KB8CnOB

KAI(SO.)z • 12H20 C ll06IlBKoli XpoNOK8JlUellblX K88CU,OB KCr(SO.)z . 12H20
HnH N'eAHoro Kynopoca CuSO•. 5HzO.

npoAAeT HecKo.n ..KO CyroK. II H8 KapK8ce BwpacTYT Kp8CHBwe KpRCTa.n­

JIW - 6ecUBeTHble. CHpeHe80ro HnH CBeTJlo·ronyOoro l.l.BeT8. Hx OCTOPO)f(RO

BblHHNaJO'T H3 pBCTBOpB. npoMOKB!01' ~IIJlLTpoBanbHoH6YN8roA II nOHphl8a­

lOT 6ecLl,8eTHDJM n8HON, 'ITOObl OHH He .. 8I>lBeTP"BaJlHC.... T. e. lie TepRnll

Kp"CTannn38uHOHHYJO SOlty.

KpHCTaJlmt'leCKHe lIHCbMBH8, 6YChl, 38e3~bJ n l'upJUlHAbJ OTmtQHO yKpa­

CRT HOBOroAHlOfO enKY.

e.. nepMI B (iPHJL1lH8HT8X

ITPIIl'OTOBbTe roPR'IHH KOHUeHTpHpoaaHHblU paCTBOp, COAepmalD,HH DO­

B8peUHYJO con.. (xnopnA U8TpUR) H caxap (caxap03Y). AJI.fI 31'Oro B 50 N.n KH­

DftlD,eA BOAbl p8CTSOpHTe 30 I' NaCl1i 30 r C12HZZOll . 3aTeM, He OXJJ~8SI

paCTBOp, OKYHH-re B Hero 381'OTOBKY nepiteB, BWpe3aH.HYJO "3 B8TN:aHCKOH

6YNarH. H npeAOCT8.BbTe paCTBOpy nOCTeneH.HO npHHHM8Tb KON:H8THY)() '!'eM­

nep8TYPY. nocne OCTblB8lIHft paCTBopa 38I'OTOBKB OKaJKeTCR nOKpblTOH 6ec.
D,BeTHblMH KpHCTaJln8MH. nOXO)f(HMH a8 A.paroueuHble K8MHK.

tt,.OObl KPHCTBnJlbl He OCblnanUCb C 6YM81'H, IIX 06pa6a'rblB&lOT"3 83po­

30JlbHOro 68J1JlOH'I~IHD. 15ecU8eTlIbiM n8XOM Anll Bonoc. ITepb$l - OTJUI'IHoe

yKpD..llJeHne NYWKeTepcl'oA WJlAnbi "JiH HOBoroAHero M8CKap8JJ.HOI'O KOC­

TfON8.

I!iIlIII 6)'KeT. 68JJKe

CAenaATe "3 15YMBrH. npoCHT8HHOH Kp8XN8JJbBblM K.lJeHCTepoN, HCKYC­

CT8eHHhle Lt,BeTbl M llO!llBCTHTe HX 8 Oo.ttbWYIO CTeKnRHHYJO fiaHKy C KpWW­

KOA'. P83MBCTHTe J)OOhl 8HyTJ)" cocYAa Tal', 'fTO('h:>I no.nY'lHJICJl KpaCHBWA 6y·

KeT, II BHBCMTe III 68JlXy HecKon"KO Kanenb CnHpTOllIOB HaCTOlh(H AOAD.. 3a­
TeN nnOTHO 3D.kynOPbTe 15aHKy KpbLWKOU. Qepe3 20-30 MHHyr JlenecTKH

1..t8eTOB OKp8CflTClI B CHHMK U8eT: ".MeHKO TaKyfO oKpacKy npH06pe'T8eT

Kp8XN.aJI ~ npHcyrcTBHU HOAB. napbI KOTOpol'O nacne HcnapeHHfI cnHpT8 38­

DOJlHfl1' BHyrpellHIIH 06"beM 158HKH.

EBIJI 'lewyHlI8ThIH .a;p8KOH

H8pHcyATe H8 nUcTe nnOTHoA 15YMarn KOHTyp 4>Hfj1>l:.r AP8KOH8 (uJln

A.Pyroro CK830'IHOro nepcOH&JKa). Bl:t!peiKb1'e OYN.a>KHYJO ~Ul'ypkY 8 AByX

3K3eN.nJlllp8X. DOMei:TUTe Ne)f(Jly ASyMft c.nOllNlH 6yMaru AOCT8TO'IHO I5oJlb­

WOH DJl8CT 88Tbl H cweliTe o6e l5YM8JKHt>lX ~HryPKH C nOMOWblO HroJlKH
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H 6enoA HHTKH. nOJlY'f8eTCJr o61.e.VH8R 3BJ'OTOBK8 uawel'O 6YAyU\el'O APB·

KOUS.

npHroTOSbTe roPJl'fH1t KOulleHTpupo8B-HHwft p8CT80p, COAep}K~HHU8

100 MJI 80Abi 30 r DOB8peUHOii ConK (x.nOPIIJI.8 aSTpHR). 50 r caxaps (CAxapG­
3W), 30 r CeJlHTpbI (HltTpS1'S KMHR) H 30 r NO'feBHHbI (K8p6aNHAa). EcnH

KaKOro-HU6YAb Ha nepe'fHCJJenulolx aeW;ecTB y Bac HeT, NO)f(HO o6oA1'JtCb

11 TeMU, KOTOphie IlMeIOTCJI.

He OXJJ8.>tUJ,8J1 p8CT8opa, OKyuH1'e 8 Hero 06'!.eMHYIO 381'OTOBKy HI'PY­

we'lUoro .Aj)8KOua 10M. 'IT06w )f(HAkOCTb nponHT&n8 MOA. 88ThI, H DOAsecbTe

APaKOHB c nOMOW;blO npoSOJIOliKH HBA 6J1IOAlleM, KYAs CMO)f{eT C'J'eK8Tb "3­

6WTOK p8eTsopa.

KarAs HrpYWKs SblCOXUeT, Rbi ySHAHTe, liTO ApaRou nOKpblT 6JtecTJI~en:

KpHCT8JLIII1'1ecKOH lIewyeA. :noH I1rpywKOH NO>K..HO yKp8CHTb 80801'0.0.81010

eJlKY·

IBIiJI EnoBwe JQ'XH

t{eM HexopoW8 HCKYCCTBe8lfS1I eJlKB. Tal< 3TO OTCyTCTBueM JlecHOro Ja­

nus. Ho ecJtH ecTb eJJOBble UJJU COCH08b1e OTXOAW - CJlOMBHHble BeTKH,

X80Jl. 06pe3KH KOphl, - MO>KHO nepe('HBTb IIX C BOASlHblM n8poM H nOJlY"tHTb

X80HUoe MScnO. neperoHKB C BO,IVlUbZM napoN npeAOTHpSUJ;SeT pa3J!ome­

Hue oqUtD,aeNWX BeU\ecTB npu 8B,rpeaanul:t H D03BQJlJleT OlleHb a<txl>eKTUBHO

BblAenllTb npoAyKT 113 CMecu np" ero lIpe3BblQ8ih:l0 ManON: CO,llep>K8'

BHH.

,({JlJI 31'01'0 npon;ecca HSM nOTpe6yeTCJI KpyrJtO,llOHHBlI KOJl6s eMKOC1'blO

OKano 0.5 n, K KOTOpoA HMO nOA06p8Tb pe3HHOOyJO npo(iKY C ASyM.K OTBepc·

TU.KMll (puc. 57). B 011HO U3 HU.X cne.o;yeT BCT8.BUTb AnHHHylO (70-80 CM)

CTCKJJ1IHHYlO Tpy6KY C cY>KalOU\uMcSI (OTTSlHyrblN) KOHqOM, KOTOP8JI 6y.o;eT

AOXOAHTb no.,TH .0.0 AH8 KMOW (3Ta Tpy6K8 6YAeT CJly>tCJI1'b upe.o;OXpSHH·

TeJJbHIo.IM KJJ8D8l:l0M). Qepe3 BTOpoe OTBepcTHe UpOOKH 88eAeJIA KOpoTKylO

H30rHYTYIO Tpy6Ky (.KOJleUOt). KOTOPYJO npHcoe,llHHHM ODJlTb·Ta.KH "Iepe3

npo(jKY c ,IlBYNUI OTaepcTH.RN" KO BTOpaR KpyrJloAoHuoft KOJI6e Tax, lIT06w

OH8 AOXOAKJlB nO.,T" 11.0 .o;U8 BTOpoR K0Jt6b1. Orso.o; mipa 1:13 &TOpoR K0JI6b1 (c De­

pet'OH.ReM.LJM 8e~ecTBOM) 6YAeT DpaHCXOAHTI> lIepe3 BOARHOn XonOAHJlblJH.K,

r,lle OT1'OHSleMoe Be~ecT80 AOJUKHO KOH.o;eHCHpoB8TbCli BMecTe C tJOA.Kl::lblM

napoN. Jlnft c60pa KOHJleHCBT8 u.enecoo6p83HO HCDOJIb300STb He K0JI6y-npH.

eMHHK, 8 .o;eJUfTe.nbHYJO BOpoUKy, D03BOJJ1IJOIl\YJO CJlKTb 804HylO qaCTb KOY·

lI,eHC8T8. COXpS.HHB AYWHCTble 3IS>upHble MSCJla.

Co6epe~ 200-250 r XBOHKIo.IX OTXOAOO. U3MeJJblllUt HX HO>tcOM HJlU OCT·

pblMH HOmHHlJ,8MH H nOMecTHM 80 BTOpylO Kon6y, 3MRB MHH5'M&n&HblM KO­

JI'HqecTBOM BOAw. B nepBYJO K0Jl6y 38J[HB8eTCSl 80A8, 38TeN 8KJlIO'fBeTCJI Ha·

rpe88HHe. neperoHXy C BOAJlHhlN. napoN BeAeM 8 TelfeUHe 30-40 MH"yT.
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3J1eKTpoIIJl UTIlIl

PIIC. 57. OOJlY'/eulle xBoiluoro M8CJ18

C'IIlTlUI C MOMeUT8 aaKllnaHlfli BOAbl B nepooH KOJl6e. IIPO.l\YKT (xBonno

Maeno fI BO.l\UblH KOH,lleHc8T) c06f1paeM Ra BblXO,lle yCTaHOBKH B AeJlIlTeJlb­

UYlO BOpoRKy.

06bI'IBO B XBoe COlleJ»KRTClI JrRWb ROOKOJlbl<O ACCllTbiX llo1leu npol.(eST8

&e!lIlPROro M8CJl8, so yme ROOK01lbl<HX KaDeJlb c06pBHRoro H8ena llOCT8TO'f­

HO, 'lTOObi C03)\8Tb DPRRTRblH nOOHoH 8poY8T.

~PYKTJd H OBOID,H Il8. eJlKe

KpoMe DOKyDHblX Hrpym K, xopowo YKp8CllTb nooaylO Kp8caaOD,y ca­

MOlleJIKaJom. IIOAOHJtyr m-pymKO 83 Rlf'fBOif CKOpnyobl, 6YW8)f(Hbie 4m8)f(­

KH H rHpJUrHllbl, 8 TllK)l(e IfCKYCCTBeaHble IjJpYXTbI H ODOlItR, KOTOpble R3ro­

T0811:Tb COBCeM UeTpYllHO.

IIpe>KAe acero UBAO CD8pHTb Kpaxlll8JrbDhlU KJleUCT p C 80THCeDTH'le­

CKIlMR H DpoTHBODO>K8pUblMH ,lt06aBKBNH - 11:0llH,AOM PTYTH(D) If anlO­

MOl<8JlHe8b1MH KB8CI.(8MH KAI(S04)2' EC1IH HeT HgI2, MO>KRO 8OCn01lb30-

B8ThCR ue60JlhwHM X01lH'feCTDOM MellHoro KynOpoC8 CuS04 HJrH 6ypbl

N82B40 7·

KorA8 KneHCTep OCTblHeT, B Hero OCTopomHO li8 8OOK01lhKO CeKYHll OKY­

N8JO'!' KONKH B8TbI. Ha B8TbI, CMOqeUBOH KJleHCTepoM. 1IeDRT 116110KH, rpy·

WH, orypUbI. nOMH,ltOpbl H P8CK1IBAblD81OT HX CyWHTL U8 DOJlllllTH1IeUODYIO

n1leuKy. IIpocoxwHe 08011.(0 H <\JPYKTbI paCI<paurH8alOT ryawe8b1MJ1 Kp8CKa·

MH. 8K88pen1>10 BJrH <\JJJOM8CTepOM .

.llJb 'hr:n.2. J"lfllll 1£JlbllblCUlfblrbl



~ AneJlbCHB., JlKMOB, "MOKO

1.fT06b1 nOK838Tb <lYAecuoe npeB~eHJle .aneJlbCIIHOOOl'O COKa. 8 <Inn­

MOHHblih " t.H6no'iublih, H&.AO npHI'OTOBHTb 80.0.81>1" P8CTOOp AHXPOM8TB

KanUJI K2Cr20 7 Ii p8CTBOp ID.e.JIO'lH NaOH (rUAPOKCHA8 BBTpH.H). B KpaMueM

cnyqse nO,AoAAeT H paCTeOp COAbI Na2COa, A eute - p836aaneHuylO cepuYIO

KHC,nOTy HzSO.. H pacTBop cynh¢HTB "8TJm$( NazSOs'
CU8'1ana '1apo.o.eA nOK8>KeT 3PH'J'eJlIfM KO)l6y HlJH CT8J<BU e paCTBOpoW

AHXpoWBTB KaJlHJI. 3TOT paC'T'80p - OpaH>Ke80l'O llBeT8. ItBeT8 aneJlbCHHB.

nOTOM, .o.OOaBHB menO'lb UJIB PSCTBOP COAbI, npeBpaTHT .anenbcHHoBLul
COKt B tJlHNOHHWA •• 31'0 npoucXOAHT. KarA8 OpaUJKeBblii AHXpoW8T·8.HHOIt

Cr2~- npeaP4ll.l8eTCSI 8 >KenTblH XPONBT-8.HHOH Cra:-.
Kc1'aTH. NO>KBO CJJ,eJl8Tb H uao6opoT: 83 .JlHMOHHOro CORa. - _aDenb_

CHHOBWA•• CroUT .IIflWb ,A06UHTb HeMHoro eepHofi: KucnOTbl, KaK npaRaeA­

,lI,eT peaK~R npeBp8.ll\eHHII xpowaTublx HOitOB 8 AHXpow8Tuble.

A ecnH K pacTBopy ,1UIXPOM,8T8 K8J1HJI K2Cr207 .a.06aBHTh HeNlloro p83­

6aBneHHoH cePUOH KRcnOTW U cynMPHT8 H8TpIUI, TO )KHAKooTb cpa3y me no­

3eJleHeeT "3-38 TOro, 'ITO n.a.eT OKUcnUTeJlbJtO-BOCCT8.1fOBHTeJ1bU8JI pe8KIUUI.

,llHXpoM8T K8JlJUI K2CrZ0 7 - canhHhlA OKHCJlHTeJlb, 8 CYJlb~UT H8TPUfi

NazSOa - BOCCTaHOBHTeJlb. B pe3YJlbTBTe peBKlI.HH nony<18eTCR R15nO'lJlO-3e­

neuwA p8CTBOp cynbC»oTa Xpollil8 Cr2(SO.)a' a CyJlt>4tHT H8TpHR N8zSOa Dpe­

Bpa.~8eTCSIB cYJlM!JaT HBTPHR NB~. (0686ecI.C.BeTuble):

K2CrZ0 7 + 3N~SOa + 4H~. - Cr2(SOC)3 + 3Na:SO. + KzSOc + 4H20

OtSP8THOro XOAB O'T' .R6J10K. K .aneJJbCRH8M. H .nHMORBlloU HCT: OKHC­

JlHTeJlbHO-BOCCT8HOBHTeJlbUYlO peaKltHJO nOBeptlYTb BcnSlTb He YABCTC.JI.

~ HCKYCCTseu.owe ,Ilparo~eBBOCTK

IIonp06yihe H3roTOBHTb cyBeuHpw K npB3AHH.KY - ItCKYCCTBeHHble ca­

WOnseTW.

B n.n8ateHH f'830BOii rope.nKH pA30rpeihe, 8 nO'rOM paCTRJUJTe TOHKytO

CTeKJUIHHylO Tpy60'lKY a CTeKJlSlHHYJO HHTl.. 38TeM 3TY RUTh HMO norpY3HTb

8 npOOupKY C paCTBOpoY. HHTp8T8 K068J1bT8Ctn, Doone '4ero aHeeTH ee B ro­

pR'IyJO 30ny nnBMeBH rope.rlKH. HUTh npeap8.ut8eTCSl B CTeKAJlBHWH wapHK

cHuero 1l.BCT8, nOXO>KHH U8 c8n4>Hp. CHHAR OKpBCKB CTeKJIB 06ycnoBJIeH8

DpHMecl.lO Ko6a.n"bT8.

AHBJlOrU'IHblN 06p8.30M Bbl CWO:lKeTf! H3I'OTOBHTb C'reKJUIHHblA wapHK.

OKpaweHlIhlH 8 aeJleOhlH I\8eT, onyCK8J1 CTeKJUtHl:lylO HKTI> B P8CTBOP COJlll

XpoMA(lIl), a DOTQM CnnUnJlR B nJlBMeOH ropeJiKH. 3ToT WapitK 15YAeT no­

xo* ua u3ywPYA.
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f!IIiI ~BeTHlr.le nepJlLI

HHXpoMOBYIO lIJllt nn8THHOBYJO npoaOJJOKy OT CTapOH TepMOnapbI CBep-·

DHTe YUlKOM H, HarpeD aTO yWKO 8 nn8.MeHU ropeJlKH UJlA cnHPToBKH, 33·

X88TH'T'e UM HeMHoro 6ypbJ Na2B.07 -10HzO. llOMeCTHB npoaOJloKy B Dna·

MR, paCnnaBLTe 6ypy. .
06paaoa8swl1iiCR IlpoapatfUbJH 6ecUBeTHbIH wapHK (nepJl) 6ypw norpy­

3nTe B paCT BOp COJIH Ko68J1bTs(H) H CROBa BueCHTe 8 IJJl8.MA. nepJl OKpaWH­

8aeTCR 8 CHHHii Ll,eeT. EcnH ()e(:U,BeTHwH nepJl6ypbl norpY3HTb 8 paCT80p co­

JUI H"Kenn(Il), TO B nnaMeHH ropeJJKH OH OKpaCHTCH B KpaCHo·6YPbIH uaeT,

a nacne OXn8mAeHHl'I CTaHeT 30JlOTlicro->KeJITbIM. ECJlH BMecTO comt SUKe­

11$1 ItCnOJlb30S8Th com. xpoMa(IlI), nOJTyorHTCR nep.1l H3yMPYAHO·3eneHoro
UBeT8.

GyrI> onblT8 a8KJUOQ8eTClI 8 nOJlyqesHH nepeoxn8>KAeHHbtX paCnJl8aOB

(CTeKon), COCTOHUJ,nx 83 MeTs60psT8 H8TpHH NaB02, OKpsweHHblX nplfMe­

CSlMIf MeTa60psToB K06aJ1bTs, HIfKeJlR -IfJl" XpoMtl COCTSBOB Co(B02)2'

Ni(BO,l, H Cr(BO,l3"
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OnblTbllLIlJI M.JIA,l{WErO IiPATA

3TH OOblTbI MomHO IlOK8aaTb C8MblM M8J1eJlbKIIN apH're..nRM - OHM A8>Ke

CMOryT n0}"l8CT8088Tb B AeMOHCT~" 3THX HeXIiTphlX XIIMH'fecKHX "YAce

Ii OW.yr$lT ce6a Y'le8HK8.MH BOJJWe6HHK08. Ho ;;tTK ODblTbI AOJl>f(}lhl 6LlTb He

TQlIbKO KpaCUBblMH. HO H nOYlfUTenbHbIMH. 'fT06bl: M1I8,AWHfi 6paT ItllK CeeT­

pa YBJleKJJHCb XHMlteH Tax >tee, KaK H Tbi caM. MOmBO JlCnOJJb30BaTb II OOW­

TW, ODHC8.lUUI K01"OpblX npKBeAeSbI 8 npeJl:blAY~HX r.'1llBax, H&AO l"OnhKO

DOMRlITb 0 npSBltJJ8X 6eaoDaCJlOCTH. H e~e: ny'llDe nOK8Jk1t HeNnoro OObl­

TOB, HO cyMeA HX 06'bRCHHTh" CAenaTb H.H'l'epccHblMH.

m. BoJIWe6oaR KapTOllDl':8

ea:-.ble npoc:rwe II n3secTHwe aeLllecT88 - KOpU'fUeSwH p8CTBOP HOAHOM
H8CTOiiKH 83 anTellXR H cyxoii 6eJJblil nopoWOK - KpaXM8J'!. K01"OPblfi nc­

DOllb3yIOT AJJII npurOTOBJleHHH KHcen.11. ECJUt UX CGe)lHBlI1'b. nponCXO,lJ,RT

HHTepecHble Ae.na: 8MecTO 6enoro nopoWK8 H KOpU'IReBOA "'-RJJ,KOCTH n01l)'­

<I({TeR CMecb cUBero ~BeTa. XUMHKH roaOpslT, 'ITO _HOA R8JUU~TeSl pcaKTH­

BOM Jl8 npUCYTCTBHe KpaxM8.JJ8_. 8 _Kp8xMan cny)KHT llHAlIK8TOPOM (YK838­

TeJleM) npUC)'TCTBUJI nOAh.

KpaxM8.JJ B TOM unH "HOM K01Jn<leCTBe nMeeTCJ! B 60nbWHHCTBe npoAYK­

1'08, KOTOpble Mob! CAHN. Jlaa8HTe BOOpY)KUMCSI n"OeTKOH " ny3wpbKOM C

UOAHOR a8CToHKoH H OnpeAe..'H~, ecrh1JH KpAXMan B K8pTO(J)e.ne, xne6e. Jl15­
JIOKe, B Kpynax... PaapemeM AJlR &Toro K8pTO$eJtRHY n HaHeceM He cpea H3

nUneTKH OADy K8D1UO HO,llROll RaCTOHKH (npeABapIlTeJtbRO paa6UJleHHOH

nonOJt8.34 KHDSI<lenOH BO,IIOO). TO<lHO TaK me nOCTYITHM C x6nOKOM H 0801l{a­

Mil, KOTOpbl'e CMO.)f{eM nonpoc"TL y MaMbl', <lT06hl nCCJleA088Tb. Ha XJle68

CO!rllHeN NSlKHW, RaNOlln .. era 8040H II TO>Ke Kannel'll p83688J1eHHOH "OAHon
RaCTOAK".
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KaK y3u8Tb, rAe KpaXl\II8Jl8 OOJlbWe - B K8p-roc1)eJle, 116nOKe, XJle6e? 3To
opocTO: rAe CHRRR oKpacKa Rp4e, TaM COAep:lKHTCH 6o.nhwe Kp8XMana.

B:III JIaKMYC,ttJIJl ItBeTOB

CpeAH 8em,ecT8. KOTOphle MO:lKHO BSHTH .nOMa "8 Kyxue, B AnTeqKe HJllt

B 88.HUOH KO~B8Te. ecTlo KHCJ'IOThl H lI{eJJOqH (TO'Ulee. OCHOB8.HHB). LJT06bl

OOpeAeJJHTb, K8K8JI Cpe.Il8 8 p6CT80pe (KHCJ'IOTHBJI KJlH Ul,eJlO'lH8R), HCOQnb­

aylOTCft oc06h1e Bem,ecT83·HHAHx8roPhl. CaMhiH CTSPhiH H 38cnY>KeHHblH

CpeAR HHX - JlaxMyC. JIBKMyC CHHeeT B m.en:O"lHOH cpeAe H .neJlaeTCJI Kpac­

UblN 8 KHcnOTHOA.

CAeJlaiiTe H3 6e.noft ~HJlbTPOBa.nbBOH6y¥8ru 10 6Y1U>KBhlX U,8eTOB H

OKyHHTe HX 8 p8C'I"BOP naKNyca. B HeATp8JIbIlOA cpe.lle 3TOT paCT80p ttluone­

TOBOro nBe'l'8.

A TCDCpL npUt"OTOBLTe B CTaK8H'lHK&x HJUt \f8WKU 80,Q;Hhle p8CTBOpbl

06b1'IBblX ,Q;OM8WBHX tpe8KTRBOa.: yKCyCHOH KncnoTbl. nliMOUHOH. KltCno·

TbI, O"TheBOH CO,Q;hl "3 KYX1IH, H8W8TblPHOro cnHpT8 "3 BDTe'IKR, K8JlLU,H·

tlHPOB8HHOH COAbi If CTHpllJJLHOro nopoWK8 83 BBHROH KOMUBTbl. XOPOUiO

TSK>Ke, eCJlH y sac IISR.a.e-rclf 15ypa (TeTpa60psT U8TpHH), w,8.Bene88ll KUC.n:O­

T8, PSCTBOP .6eJlH3Ua:. AJIR OT6enUBllHHJI TK8HeH (0 C TOp 0 >K H oj 3 T 0

e A K 8 $I >K U A K OCT bt), a T8K>Ke HeNROro W8MnyHft n Cpe.nCTB8 Mft

NblTb$I OOCYAbI.

B K8>KJI.bul H3 npHI'OT08Jl:enHblX BaM" p8CT80poa OKyH8Te tJl8KWyCO'

BbiA. 15YNamuwli Q,BeTOK H 06p8THTe 8KHN8Hue, K.8K HayeHHJJCJl ero qaeT.

Tenepb 8W 88.BepHRK& 3800MH.H'I'e, KaKue 543 AOWalliaRx XKMU'lecKHX Be­

lltecTB KHcnOTW. a K8KHe - m,enO\f.H. B paCTBOpe tBenH3H.blt D,Be1'OK CTlWeT

CH8'lanB CKHKN (cpeAa ~eJlO'l.lJ8JI). a DOTON 6eJlhlM 83'38. XJlOpa, XOTOPhlii

06ecu,aeQM88eT nlO6oii MHAHK8TOp•••

BIll BaCHJlbKOBBa: po3&. H P030BhlH BBCHJleK

l.fT06w npHT'OTOBHTb 3TOT CIOPOP03 waNe. n8.M notf&JI.06HTCJI ~MJlhTPO­

88J1hH8JI 6YMara H npo80.n:OK8 (qT06b1 H3l'OTOSMTb 6YM8>KHWe ltBeTW), 8 Tax­

:lKe X.HY.H'leCKHe peaKTHBhI: Me.nUblA KynOPOC (npo,A8eTCR B XOOftACTBeUHOM

Nar83Mue H 8 M8r83Hue AJlft C8.AOBOAOB), a8WftTblpnblH CRUPT H ~HOJI¢rr8'

neoll (83 8nTeKH). E~e Hy>KHB 6YAeT 15aHKB, KOTOpylO MO>KIIO nnOTHO 38Ky·

nopKTb.

5YM8>fUtylO po3y lIlAO upomtTaTb paCT80poM MeAHoro Kynopoca, 8 15y·

Mamln.lii B8CUJI!'lK - paC'rBopoM <l>eHOJltVr8J1eUltS (JlY"lwe C[lHpTDBWN). Kpa­

CHBO p83MecTHB 8Jl:B:lKHble Lt.BeTbI 8 68HKe, 80Jll>eM B nee 10 NJI H8waTbipHOl'O

cmtPT8 H 38KynopHM ropnoBHHy KpWWKOiL LJepea necKOJI.bKO M8B)'T pea8

CTBueT RPKo-cHHeA (ll8CHnbKoBOA): Ne,ltHblH KynOpoc 06p83yeT C 8MMU8KOM

KONnnexc HBTeaCHBDo-CUHCro llDeT8. A BaCHneK CT811eT p03080·Y8Jl1l80·
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BWN: HB,D;HKBTOp 4M!HOJl¢rrftJleH" B w.enO'lBO" cpe,a:e OKP8WHB8eTCR 8 MaJrH­

HOBWA ItBeT. OrKy,a:8 *e W.e.n0'lH8R CpeA8? H8W8TWPHWU ClIHpT (3TO BOA­

Bbln paCT80p a.""MHaxa) HC08PI'll!T NHa - cn8l5oe OCH088HHe. AMMUaK, pac­

TBOPIUICb 80 anare Ha JleCecTKax HCKYCCTBeBHOl'O llOeTK8. OKp8WH88eT HH­

AHK.8TOp.

BIll Pa3BOl(BeTRali CMopOJJ;KBa H qyJJ;KBaJl K.8nycTa

HKAHK8TOPbl KHCJlOTHQCTH " ocaOBSOCTM Cpe,D;bI 6b1BaIOT He TOJlbKO xu·

Mtt'lecKHMU. OHO H8XOAIITCII BOKpyr flac, TOJIbKO OObl'lno MW 06 aTOM He 38­

Ay.lllW,aaeMCJI. BoabMeM, aaopowep. neWHOJ'O COKa 'IepuoA CNOponUHbI, eme­

BRKU, MIlJUUlbl, BUm"" H no6aBHM DHTbeBYIO COAY. Bee COIUf DpH TaKai'd

AeAcTBHH CTQU08I1TCII .•• CHHKMH! EcnM >Ke Teoepb B CHaMA paCTBOp COKa

,ltOOaBJfTb yKCYCHOil IUllt JlH.MOHBOA KHCJlO"t"W, TeWBO-KpaCH8$1 OKp8CKS aep­
DeTeR. TonhKO I1,BeT yme He 15YAeT T81UfN IlpKHM: BeAb MhI pa36aBHJlU COK

BOAOA'.

Ec.n:u ofipsl5oTSTb D'HTbesoft coAoA H JlHMOJUioA KHCJlOTOA ol5peaoK JlUCTS

KPSCHOKO'fSHHOA KanyCTbI HJI,U JlOMTIIK CBeKJlbI, TO CPS3Y BHARO, "ITO OHM

rome KpacaetoT B KIfCJIOTe " CT8HOB1tTCII rony6088TbulH B COAe.

npUpoAHblNH H8AHK8TOpaNH 3Aecb CJl}')KaT KpaClu.Q;He BeIl.\ecT88 P8cre­

HUH - 8HTOD;H811b1, KOTopble 06ecne"lHB8.1OT KpaCOTy H P83uoo6p83He OKp8­

eKH oo.nbWHHCTB8 lJ,eeTOB, ooomeH H llJpYKTOB.

Em JIeTRHe KIIJJ;HK8TOPW:

JIeTON TOme MO)KHO 3aJUlTbCli xWlHeil:. nODp06yeN BblIICB.HTb, K8KHe 83

lJ,ReTQe, IIJ'OA It o80w;eA NOryT 06ecne"lHTb Hac caNblNH nyqmHMJt HRARK8­

TOpaMH. Jt,nH 3TOT'O HAAO co6paTb DO 2-3 p83UWX Q,Se'f'K8 - poo. reoprHHoB,

8CTp, B4CHJlbKOB. repaRR, JlHJlHA. UpUCOB HAP.• DO 1-2 IU'OAW M8JlH.HbI,

KJlyt)UHKH. 'lepewHII, BHWHH, CMOPOAHHW, 6Y3HHbI, K8JJMUW. mHMO.1l:OCTlt,

8 TaK>Ke BecKOJI.bKO .IlOCTYDHbut ,IlJlII OObiTOB H HpKa OKpameHRWX ouoUleH.

lfTOfjw CAMaTb BbiBOA. K8.Koli 83 npHpo,lt8WX HRAHK8TOpoa C8.NblH no-­

Jle3UbJH AJlII XHMHKOB. HAAo ax HcnWT8Tb AeHCTSHeM KI'ICJlOT H ~eno'leu.

Jt,nll 3TOT'O norpy3HTe D;BeTO'fUbJe nenecTKH, JlOllilTHKH oBomeA H npeAB8pH­

TeJlbHO H3lli1eJ[b"leRlfbIe SlT'OAbJ 8 np06HpKH C pa36a.BJteHHOA yxcyc80A KuCJIa­

TO" H C pS36aa.neUHWN H8lU8TblPSLJ:M COHPTON. Een" neT yxcycHoii KHCJlO­

TbI, MO)f(HO B3l1Tb .1I:HMOU.UylO HJlH ll.l8BeJleBYIO. 8MeCTO H8.1U8TblpnOT'O COUp­

T8 MO>KHO HCOOJllo3088Tb paCTBOP XaJlbD;HH.HPOB8HHOH: "JIB nHTLeBOH COAbI.

3anUWHTe 88 JlHCTe 15YN8rH "JIM 8 eOeItHaJlbUofi .XHNKqecKOlh TeTpa­
AU UII Ha6nlO,ll,euHA, KaK MeBReTClI.Q;BeT Ha.wHX paCTMTeJ!bHWX 06'heKTOB 8

w.enO"lHOH H R KHCJlOTHOH cpeAax. npH!IIIepHO '{epe3 30-40 NHB}'T cnUyeT

eUle pS3 Cp8.BUUTb OKpaCKH K8mAOro HHAHK8TOpa. Te 83 BUX. lIeA ll;8eT BbI­

Aep>K8J! HCDhlT811He speMeHeN, H 15yAYT CUbUlI.H JlyoIWHMH.

fnaRa 24. 01110/11/1>1 11'11 II,W.hUCIO fi(l(llllfl
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1Ip06K8

3eneBaJI Aywa JlHCTBW

Ceilq8C AAlKe M8JIblWH 3H81OT, \ITO 3eneBble pSCTeB8H yC88H1I8JOT C8eTO­

BylO 3BepnUO If C ee DOMO~blO Dpe8p81l{8JOT BOAY H yrneKHcnhllf r&3 113 8T­

Moc4lePbl 8 OprSBHqecKoe BelItecTBO KpUMan. XlIMHqecKIrii DOMOIItBIlK

P8CTeBBH - 3eneHoe Be~ecT80xnopotPllnJl, KOTOpoe U8 CaMO Aene COC'I'OlfT

\13 BecKOJll>KHX BelItecTB pa3Horo ~BeTa, pa3JIlllflUolX DO CBOiiCT8aM.

Pa30TpeM B CTYDKe 10 nRCTbeB KaKoro-IIB6YAb p8CTeHH$I, 6oraTOro XJlo­

JXXIlIUlJlOM (08!I'PIDlep. MOJIOAbIX Do6eroB 8 JIliCTbeB KpamlBbI), Ao6aBHB K BltM

BeMHoro pe'IHoro DecKS, \lT06b1 83MeJJblfeSBe UlJIO 60Jlee HHTeHCRBHO. Anll

HeiiTpan1'l38~H K8cnOTbI, KOTOp8H rrp"'CYTCTByeT 8 p8CTeBllH, A06aBRM

BeCKOJlhKO KPYDllHOK rHApoKSpOORSTS BBTPHJI. K Donyqe8.BOR Docne paCTH­

paHIfH 3eneBOii K8lllHtte A06s8KM 50 MJI S~eTOH8 (0 C TOP 0 m B 01 Ora e­

o 11 8 C B 0 e B elIte C T 8 01) K DepeBeceM CMecb 8 Kon6y C DPKUlJIBctx>B8HBOii

npOOKoH. BhlAepmKM CMecb 8 Kon6e 8 TeMHOM MeCTe He MeRee 'lacs, BpeMR

OT BpeMeHH B36BnTblD811 ee.

TeDepb HMO DOAroT08KTb KonoBKy C aACOp6eBTOM (DornOTHTeJleM),

qT06b1 Dpo8eCTH p83p,eneH",e COCTaDHl>IX qSCTe" xnopocpKJIn8. )l;nJl 3TOH tte­

JlH Momao HCnOJlb30BSTb CTeKJlJlHHYIO

Tpy1iKy (KonoHKy), ClfK3Y 3aKpblTYlO

npo6Koii C OTBepCTKeM R BblXOp,HOH

Tpy6KOU. Ha np06Ky BaAO DOMecTHTb

c8epxy KYCOK M8PJlK RJlR CTeKJIOTKS­

HU 8 TaMDOH 83 88Tb1 (pRC. 58). CBep­

xy H8 B8TY uachlnaeM cnoR DornOTH­

TellJl - OKCRA8 anlOM8RlUI A120 3 (cae­

>ReIIPOK8.lIe8.Boro npR 600 0c) TaK,

QT06b1 OB 388M DO Bb/COTe 2-3 CM.

HaA 3THM cnoeM 6YAeT pacnonaraTb­

CH APYrou DOrJlOTKTeJJh - KapOOHaT

KBnbIlHII CsC03 (CYXOH R p8CTePTblR

B CTYDKe Men): ero cnOH ,I:lOJImes 6b1Tb

BblCOTOU 4 CM. ElIte Bhlme nOMeCTRM

cnoeM BblcoTOtl 6 CM TOIiKO PS3MO­

nOTylO It Bblcyweuu:y1O caxapHYIO

llY,a.py.
no HCT \leUHH qSCS, KOrAS ane­

TOH H3BJleK H3 p8CTHTeJlhHbTX KJleTOK

BeCb xnOpO¢HJlJI, UaAO CBaQana OT­

IPHJlloTpoBaTb ero qepea BOpoHKy C Ko­

MO'iKOM 88Thl, OTp,eJlSUI PSCTHTeJ1h­

Hlole BOJlOKaa H necQI<. ¢IHJlbTPaT
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()I(HAKOCTl» B npoXOAlIlll,eM CBeTe BblrJUIAHT H3YMPYAHO-3eJleUWM, 8 B OTpa­

)KeHlfOM C8eTe npHOOpeT8eT KpaCHOB8TblU OTTWOk. B KOJIOIlKY H&nHRatoT

HecKOJlbKO MUJlJlUJIliTpoa 8ueTOU8, a nocne TOro K8K ou npoUAeT' 'Iepe3 eno"

norJlOTK'f'eneii H ysnll>KHHT UX, eJllla8.1OT R KOIIOHKY pSCTBOp xnopo4)ulIJls.

EenH paCT80pa 6blJlO He CJlUWKOM ""HOro, 1'0 MW 06H8py>KHM 8 KonOHKe He­

CKOJlbKO pR3nOUBeTHblX enooa - taOUt. 1.fT06hl HX p8aJ1lt'lHe I5b1J1O eme 150­
nee IIBCTBeHlIblM. H8nll88eM 8 KOnoltKy e~e 10" MJJ 8.1l,eTOH8" nc,£l,eN, nOKB 011
Declo npofiAeT 'fepea enOl! norJlOTureneil.

HSKOHeu, MbI 06uspyncuoaeM 8 KonOUKe '1CThipe 30Kb) PS3KOro useT8.

BepX.USlII. >KMTO-aenCUSSl 3OM8. COAep>KHT xnopo4lHJlJI b. 8 CSlIIe-3eJleUSH 30­

Ha qyTl> DRace - XJlopo¢ltlln a. 3To ABe PS3H08HltHOCTH 88}f(HorO AJUJ p8CTe­

HuA BemeCTB8 xnopo4)lInJl8, KOTOpoe npeACT8BJlSleT COOoU KOMnneKCHoe co­

eAIIHelflle 9neM.eHT& MflrUHH. HMeK>mee O'leHb c.nO}f(Hoe cTpoeHHe. B cnoe OK­

CHA8 &nlOMIIHIUI norJlOTHnCR menTbl.A KpaCHTeJlb - KC8HTO¢!IIJlJI. a noll. HUlII

OpSJUKeaoe BemeCTUO, KpBCHTeJlh MOpHOe" - KBpDTHH.

CTOnl5HR nOrJlOTHTeneU 1II0>K80 BhlTOnKHYTb "3 KonOHKH CTeKnRUHOH

O8JIO"KOn, p83AeJJHTb Ha 30HbI H 83sne"lb 83 DornQTUTeneH pS31:fble Beme­

CTB8.

MeTall.. KOTOpbllll MbI BQCDOAb3088JllfCb, H83b188eTCH xpoM8TOrps<lUteH.

Ero H300pe.1 8 1906 r. PYCCI<MH OOT8.HHK MHX8JUI CeMeHOBM"I QBeT. XpoMa­

Torpa<lUJJl OCHOB8H8 H8 pS3nH'IHoi\ cnoc06HOCTU 110poWKoo6pa311WX Be­

mecTs-oorJ10TKreneu (8.ACOp6eHTOB) ynep>K.lfB8Tb Bel1.ll!CTa8, A8JKe ec,nu OKlf

OTnH'I81OTCR no CBOUC1'B8M coace", HeMKoro.

BIll CaMW" Ba2KB.bJH ra3

P8CTeIJlfH UP" 4>o'rocMHTe3e nornOm81OT yrneKHCJlbul ra3, a BbJll.eJlHJOT

lUtCJIOPOA ~ rS3, XOTOPhlM MhI ll.bJWHM. YtteHble C'fltT8K1T, 'fTO Beeb 8TMO·

C4H=PHbZA KHCJlOPOA us 3eM},e 06pa30a&nCR 38 C'IeT >KH3HeAeHTenbHOC'TH p83­

Ho06p83Hb1X p8cTeHKA.

nony"HTb I<HCJlOPOA AOMa MO>KHO O<f:eHb DpDCTbUof cnoco6oM. H8M no­
Tpe(iylOTCSl AJlH :noro DepoKCHA BOAOPOl(B M3 anTeqKH (umt: nepnlApo.'lb U3

X03RACTseHHoro MSra3IfHB) H 81<TKsupoa8HHblH yroJib (OrulTb-TS.KK 1t3 an·
oreqKlf).

B C'TeKJIRHUYIO 68HKY HILJIIUI&IOT cnoeM 1-2 CM nepoKClIA 8OAOpoA8.

CBepxy BblCbln810T 5-6 Ts6JleTOK 8KTUBlIPOB8HHOro yrJlSl, npeADapUTeJlbHO

pSCTepTOro 8 DOpoWOK.

AKTHBUPDa8JJlfbdi yronb cnY>KlfT KST81IH38TOpoM pS3J10)f(eUlfR DepoK­

CHAR 80AOpO.n:S. B pe3ynbT8Te BblAeJlReTCR KUCJlOPO,a" It )f(~IAKOCTb BcneHM­

8SeTCR.

YI5eJUfThCH. '{TO 3TO AefiCT8HTeJlbHO KHCJlOPOll. • .a;080JlbHO JterKO: AOCTa­

TOqUO nOJI.HecTM K ropJlOBllHe 68ltKM TJIeJOUlYto nyqltHKy, H OHB BCnbUUfeT

Bpl<UM DJiaMeUe:'Ool.

f.'1asa 24. Om"m", da MJWOWtiO 6pomo -lO)



I;Ig Bo~opo)J;llhleMWJIIoBhle D}'3wpH

B nB60pBTOpIlH DOn)"fBJOT BO.nOPO.n B3aHMO.neliCTBlIeM MeTa1I1IOB (aanpll­

Mep. ~IIHK8 IInll >KeneaB) C pa;roalllleaBl>lMH KHc.nOT8.MH.

TIonp06yeM npo.neJlBTb DpoCToii. 80 O'ieBb 34KPeKTHblii ODblT: DOnY'fHTb

MblJlbBble nyablpH, HBDOnaeHHble BOAOpoAOM . .!J.JUI 3TOI'O BBM nOTpe6yeTCli

cPJlaKOH'lHK. B KOTOpOM p8JIbWe 6b1J1H. BaDpl1Mep. KBDJlK OT RBCMOpKa, DJlB·

CTMBCCOB8.11 TPyOO'fK8 OT UaKl!'l"B C neUCI1-KOJlOH H DJlBCTHJlHR. B TBJOKe KyCO­

'1eK lKeneaB HJIB UBBK8 11 CQJlJ/B811 KHCJIOT8. Hy II KOHe<mO. Ml>lJIO H BO,llB.

URHK H npellBBPllTeJlbHO pa36aBJIeUBYJO C01IIlHYJO KBc.nOTY (0 C TOP 0 >K H 01
aT 0 e A K B II >K H A K 0 C T bl) UB,IlO DOMeCTHTb DO «pnIlKOII'lHK. B Tpy60'lKY

DJlOTHO .npHMBaaTb. K ero ropJJbllIJ.l(y DJlaCTRJlKBOM (pIlC. 59). Ha'lKHBeTCII

XKMH'leCK811 peaKUHlI UHHK8 C conlilloA KHCJJOTOA. a B peaYJlhTaTe 06pa3yeT­

CII XJJOPH,Il ~HHKB II BbI,llenlleTCII BO.llOPO,ll.

BOAOPOA IIblXOAHT '1epea TPy60'lKY. Tenepb caMoe IIpeNII AeJJBTb MblJJb­

BbJe oyabJpH. OoycKaeM KORelJ, TPyOO'll<l'1 II MblJlbBbIA paCTBOp .1'1 ... By. A8Jlb'

we, BBBepuoe, Bee cnpaBIITCIi II CBMH. Hamil MbIJIbBble oyablpll 6yp;yr He·

Y,llep>KIIMO JleTeTb Baepx: Be,llb BO,llOPOA UO'lTlf B 15 paa nerqe B03AYXa!

HI!JI Iwu:llopon K3 MapraB1l,OBKK

TIoDpo6yeN DOny'lHTb Re60JJbWoe KOJllf'leCTIIO KHCJJOPO,llB p8aJlOmeOKeM

TllepAoro nepMBIfl'8.HBTa K8JlKII - 06bl'lROA NBPl'8RLI,ODKH 1'13 AOMaWReH aD­

T-e'lKII.

llJUI 3TOro D0Tpe6yeTCJI mene3H811 HJlH Me,ll1lBJI onaCTHBK8. RyCOK mec­
TI! 1IJ111 Beay>KBblH qepeDOK OT pBa6l1TOH cPaPcPoPOBOH qaWXB. 31'a unBCTHO­

Ka HllH 'lepeDOK y Hac HB KyxHe 6yp;yr HCDOJlRllTb poJIb )K8pocTOll:KOro JUt.

MH'lecKOro THrJlII Anll pB3JlOlKeUHII. H 3TOT TfrreJib AOJlmeH 6b1Tb COBep­

weRHO CyxlfM. TIoMe~BeM B Hero ReMBoro KPHCT8JlJlHKOB MBprBBllOIIKH

Puc. 59. BollopoJllJble MWlll>lIh1e Oy:JblpH

404 4acn. 23 fll1M T£.l1blfbf£OflblTb/



(no OO1:.eMY He 6oJllowe lfeTBePT" qUiHOH JJO>KKH). KJlllAeM HS KOH$)pKy ra­

3OBOH nJlHTbI " 38JKHr8eN: ra3.

KaK TOJlbKO nJlSCTHHK8 XopoWO H8rpeeTCJl. Ra'lHeTCJI pa3JtO>KeHlIe nep­

1II8HraHaTa K8JJiUI KMn0-4 AO MllHl'8.HaTa KaJUlR KzMnO.. H AKOKCHIJ,8 Nap­

r8.Hua Mn02 COIJ,HoapellfeHRblM BhlAeneHHellf ra3006pa3Horo KHCJlOPOlJ,8 02'
'hoob! y6eAUTbC.l'I. lfTO B pe3YJlhT8Te peaKU.HU Aefl:CT8HTeJJhHO 8b!lJ,enJl­

eTC.l'I KKcnopoA. K K}"Il<e KpUCT8.J'lJlOB H8 Dn8CTH:HKe H8Jl,O nOAHecTH eJle

TJIelOl.1tylO IJ,epeB.l'IHHylO nano'lKy - JlY'lHHKY. BOJlH3H KpHCT8.JUIOB nep.l\taH­

rSH8T8 K8.JlH.l'I OHa AQJ1>KHB lIpKO pa3ropeTbClI: KKCJlOPOA OqeHb XopoWO nolJ,­

IJ,ep>KHB8eT ropeHue.

MH,HYT Qepe3 OJlTb-lJ,ecIlTb DOCJIe aa'UlJla onWTa I18,AO BblKJllOqnTlo ra3 H

IJ,O)KJl,8TbClI, nOK8 HAW THreJlb OCTWHeT. 38TeM OCTOpD>KI:IO, C nONolI\blO nuc­
T8 fiYl\I&rH HJI" na.n:o<u<.oA CJleAyeT ccwn8Tl. OCTaTOK OT 0POKaJlH88HHR 8 CTa­

KEli., Ky.a:8 3ap8.Hee H8J!HB8JOT BOAY. PaCTBOp OK8.>f(e'1'CR 3eJJeHbl1IIl H3-3B npR­

Cyf'CTBHR )(OHr&H8TB KaJJHR KzMnO... 8 KOTOPwA npeepsTWlCR nepMftHraHBT

K8JUt" KMnO... $I MyrUbiM OT '1aCTHQeK HepacT8opuNOro AHOKCHAS ~aprOH­

Ua Mn02• A seAb pacTROp HCXO,D,HOro Be~ecTB8. (MSpl'tlHll,OBKH) 6b1J1 6101 po­
3080-4!UD.neTOBbllII!

WI!! KpacKswe rao:uJ)l

Ec.nH B ,D,OMe ecTlo MelJ,HWA Kynopoc (ero npoA8JOT B XOOSlACTBeHHhlX Mft­

ra3HHax H H8 pWHKftX. TOprylO~HXCTPOHTeJl1,HhlMH M8TePHa.n:8MH WI" pe­
SK1'HB8.JI(U AJUI CAAOBOAOB It Oropo,ltHKK08). MY CNO>KeM 3anpocTO .npeBpa­

1'"1'10' »<eJle3l:«We rB031J,H B Me.llHble. JJ.JUI 3TOro DOTpe6yeTCSI npe>t<Jte ecero

TU\8TeJ1hHO O\(]fCTHTlo rB03lJ.H HJlH ,D"pyrile >Ke.ne3Kble OpelJ,MeTW. KOTOphle MW

X01'UN nOIJ,SeprUYT1o ,"'y,D,ecUOMy npe8pa~eHHfO" OT p)KaBllHHbl, a nOTOM

06e3)KHpHTI> - T. e. xopoweUloKO ShIMblTb B rop1l'feA BOAe co CTHp8.JIbHhlN

nopoWKOM HJlH Cpe,D,CTBON AJlR MblTbJI nocYAw. 8 H8JlOCJle.llOK DpoTepeTb

S81'Koit. CNOl.leHROA cnupTON. 6eH3HHOM HJlH aueTOHOM.

npnroT08HB 5% ·HWH roJly60A paCTBOp Ne,D"Horo KyOOpoca, DOrpy3HM B

Hero Hte.ne3HloIe npe,D,MeT'hI TaK. 'I1'OOhl OKK nOJ1HOCT1olO 6h1JJH nOKphlThI )KHJJ.­

KOCTbfO. npH 3TOM NO>KHO IJ,a>Ke npoH3HecTH K8KHe-HH6Y.llb 8OJIwe6Hhle 38­

K.nHU8HH.l'I THna: .npeapaTItCb. cepoe >KeJle30, B KpacayfO MeAbh

Y>Ke 'Iepe3 30-40 MHHyr MO>KHO SWIlYTh >KeJte3Hble npelJ,NeThl Ita pac­

TBOpa H y6eauT!>C1I, "'TO Uft HX nOBepxHocTH nOJlBH.nCA CJloii. po308o·KpacHo­

ro MelJ,Horo nOKpWTH1I. 8 p8CTBOp KynOpoca npHOOpe.n S~CCTO I'OJJy60A 3e.ne­

UOBBTYfO oKpacKy. npHQHHft 3TOra ....yau - B OK5ICJJHTeJJI.HO·SOCCTOHOBH­

TeJlbHOM opoa,ecce, H.Hs...e roBOPJl - 8 pe8.KUHH 38.Mez..a,eHHJl MeAR meJle30M.

KcT8TH CK838Tb. a.n:XHMHKH - npelJ,WCCTBeUH.Ifi<U COBpeMeHBLIX XHMKKOB

BCep&ea ClIHTa;u" liTO npH TaKO" pe8KUHH MeAl. 38H080 'PO>t<Jt8eTCJl' H3

pacTBopal

4{)5
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ffpUAo.1KeHUe 2

.naTa H npHopHTeT OTKPbITHJI XHMH'leCKHX 3JIeMeHTOB

~.-11~ A.ropw-- I~L ..... oncpWTHJl..
Ac AKTIiRKH 1899 A . .Ile6bePH (¢>PllHJ:lHJl)
Ag Cepe6po * -
AI AJlIOMHUIlIl 1825 X. 3pcTeA (.IllUlHIl)
Am AMepnuml 1944 r. CII60pr. A. rHOpcO >I liP. (CIliA)
Ar AproB 1894 .Il. Pane.H. Y. PllMaaH (AnrnHIl)
As MhlWbllK * -
At ACTaT 1940 3. Cerpe. A. KoPCOB. K. MaKeBau (CWA)
Au 30nOTo * -
B Bop 1808 JI. reH·JIIOCCaK. JI. Tenap (¢>psnlllill)

Ba BapuK 1774 K. IDeene (lliBellHlI)
Be Bepannml 1798 JI. BOKneH (et>paHI.\IIlI)
Bh BoPIIH 1981 n. ApN6pycTep II ,lIp. (¢>Pr)
Bi BHCNyT * -
Bk BepKnllH 1949 r. Ca60pr. A. I'Hopco II .l\p. (CiliA)
Or BPOM 1826 A. SMap (¢>pllHUHlI)
C Yrnepo.l\ * -

Ca KMLll,ml 1808 f. AaBH (AurJllHl)
Cd K8.I\MIIlt 1817 et>. LlITPoNellep (fepMaBHlI)
Ce IJ;epHif 1903 a. BeplleJl\{YC, B. XIICIlHrep (W8el.\lIl1);

M. KnanpoT (fepMSHllll)
Cf K8Jl H«PoPHUli 1950 r. CH60pr, A. I'Hopco II lip. (CIliA)
Cl Xnop 1774 K. IDeene (1ll8eUHlI)
m KlOpllli 1944 r. C..60pr, A. rHopco " .l\p. (CIliA)

Co Ko68J1bT 1735 f.BpaH.I\T(1ll8ellBlI)
Cl' XPOM 1797 JI. BOKneH (¢>PaRD,lJlI)
Cs IJ;eaHH 1860 p, ByHaeH. f, Kllpltro<!l (repMaHllll)
Cu MC.I\b * -
Db .Ily6Il.\lli 1970 f. H. ¢>nepoB, 11. 3MpS H.l\p. (CCCP); A. fH.

opCO If Ap. (ClllA)
Dy .Illlcnp03l111 1886 n. JIeBOB.I\e Bys60.l\pSH (¢>PSllD,lfll)
~~r Ap6nH 1843 K. MOeAh,llep (lllBeD,IIH)
Es 3liHUlTeliRlfH 1952 r. CH60pr. A. fHOPCO HAP. (CllA)
Eu EBponllH 1901 3 . .IleMspce (¢>paHlllIll)
F ¢>TOP 1771 K. llleeJle (WBeD,IlH)
Fe )Keneao ., -
Fm ¢>epMHH 1953 f. CH60pr. A. I'nopco HAP. (CllA)
Fr et>paHlJ,ll11 1939 M. nepe (¢>P8HUnll)
Gil f8JIJlIlH 1875 n. JleKoK p,e Bya60p,pllH (et>pllHl.\nll)
Gel f8.l\OnllBIlil 1886 n. JleKoK Ae Bya60Apall (¢>P8JIUHlI)
Ge fepM8HUg 1886 It. BIiHKJlep (fepM8HIl1l)
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npoiJo.u<~ptu~ ma6.w/l1>l

AaToplol
t .~ "t • £ ,a cmqlloln/JI

BoAOPOA 1766 r. K8JleBAKID (Am-.ma)
remdi 1868 >K. >KuceR (<I>p8JIUIlII): H. JIOKht!p.

3. <l>PIlBIUIUA (AnrnHa)
facjlulIH 1923 A. KocTep, A. Xeaemn (AauHJI)
Pryrb *
fonbMHlI 1879 n. Kn ae (IDaeUOJl)
Xacc811 1984 f. H. <l>nepoa. H. 3aapa HAP. ( CCl');

n. Ap1ol6pyCTep B .lip. (<I>l'f)
I HOA 1811 B. KYPTYa (<I>pu118a)

In HRJudl 1863 '1>. Pellx, H. l'8XTeP (fepMIlKua)
II' HpUAHJj 180~ C. TeUBaHT (AnrnKa)
K Kannll 1807 f. Aun (AnrJtJul)
Kr KpKnTOK 1898 Y. P8M3ail, M. Tpaaepc (AnrnKa)
1.0 JIUTBIl 1839 K. MocaBAep (IlloeunB)
Li JlnTuK 1817 A. ApcllBeACOK (IllseUHII)
LI' JIoypeucHil 1961- f. H. <P.IIepoo HAp. (CCCP); A. fHOPCO H .lip.

1971 ( WA)
LII JllOTeuHli 1907 )1(. Yp6eH (<I>pa.uurlJl): K. AY3P cjlon BenbC-

tiax (A8cTpJlB)
MeuJleneaull 1955 f. Cnllopr, A. fuopco If lIP. (CliA)
MaTlmll 1808 f. AssH (Anrnu.ll)
lapraueu 1774 roo fBll (IDBllUHB)

Mom.6A >I 1778 K. Ilfeene (IDaeIUlB)
MellTlIepHlI 1987 n. ApMtipyCTep HAP. (<I>l'f)
A30T 1772 A. Pe3epcj>oPA (AurJrHlI)
HBTpull 1807 f. ,A30K (AarnHJI)
Hn06ull 1801 "I. XBTqen (Aa.r.llll.ll)
HOOAuM 1885 K. Ay3p cjloll BeJlbCtiax (ABCTpIlIl)
HooK 1 98 Y. l'llM3aH. M. Tp8Bepc (AnrnK.II)
HJtKem. 1751 A. KPOOC1't!.l\T (illBeIUl.ll)
HolIeJll" 1965 f. H. <l>nepoB HAP. (CCCP)
HellTYlIKii 1940 3. MlUOInnnllu. <1>. 311tinco>l (ClllA)
KucnOPOA 1771- K. Ilfeene (IllBllUIlB); ,A>t<. npllCTnn (Aur-

1774 .I1nB)
Os OcMHlI 1804 C. TeullIlHT (Alfrm"l)
p <I>occjlop 1669 X. BPllBAT (fepMuHII)
l'a npar8K'l'HJlui! 1918 <1>. COJl.l\K. ,A. Kp3BCTOH (Aurmlll); O. fu,

JI. MelITaep (fepJfllHna)
Pb Calmen *
J>d llannllAIIJt 1803 Y. 8oJInaC'TOa (AnrnJ1a)
Pm DPOMeTHii 19-15 A>t<. MapIfOCKJ1. JI. fneBAennH. "I. Kopuen,~

(CllIA)
Po nonoBIIH 1898 M. CIUIO,l:\OaCK8.II·f(IOPH. n. KlOpn (<l>pllllnlla)

npwrOXtHut 2 4{)9



npflikJJlJ/U'HU'- ma6Auqb.l

CIrJo.M.~ .A.a'l'OpW. .. ~ . f'--- ontpW'r1l.w:

p, npa3eoAuM 1885 K. Ay3p $OJ( BenhC6ftx (ABCTpUJI)
Pt nnftTHHa •
P" nnYTOHHlt 1941 f. CH60pr. 3. MaKMI:l.II.'laH U AP. (CIIIA)
R. PMull: 1898 M. CKJlOAOBCKUI.KIOPH. n. KJOpu (CI>PaH.

1.1"11)
Rb Py6uAuft 1861 P. BYH3eH. r. RHPXf'04l (repMftHHlI)
Ri~ PeRH" 1825- B. HOMaK. H. TftKKe (fepMftHH1I)

1828
RC PeaeP4!OPAHII: 1968- f. H. ¢»nepos. 11. 3sapa "Ap. (Ceep);

1969 A. mopco HAP. (CilIA)
Rh PO.ll,HA 1804 Y. BonJU\CTOH (AHrJluSI)
Rn Pft,lIOH 1900 (J). Jl.opu (fepMauHH)
Rn P}'TeHH" 1844 K. K. Knayc (POCCIISI)
S Cepa •
Sb CYPbMft •
& CkaHAHA 1879 JI. ""nbCOH (LllDeQHJI)
8< Ccnell 1817 R. Bepf.tCnHYc (lUBCltHJI)
Sg CH60prH" 1974 f. Cu60pr, A. fHOPCO H AP- (CliA)
Si KpeMHHA 1823 A. BePIICJtlIYC (mBClIHJI)
Sm CaMap"" 1879 n. JIeKoK Ae Bya60APSUt (4JpftHUHSI)
Sn OJIOBO •
S, Orpolluld\ 1787 A. KPQ¢loPA " Y. KpYHweHH (AHrJIHH)
T. TaRTan: 1802 A. 3Ke6epr (Waeu.u1I)
Tb Tep6IlH 1843 K. MocftH.Aep (llIsclv'lJl)
Tc TexllcuulI: 1937 3. Cerpe. K. nepP~lep (HTlI.JIHJI)
Tc TeJJJlYP 1782 CI>. MJOJ!ncp <PoR PeiixeHwTeiiH

(BearpHll)
Th Topm1. 1828 A.. BepuenHYc (WsellHJI)
T; THTftn 1795- M. Knanpo'J' (fCPMftHHH)

1797
TI TftllJntA 1861 Y. KpYKC (AIII'JiHJl)

Tin TynllH 1879 n. KneBe (lllaeuuH)
U Yp.. 1789 M. KJIanpo'J' (fepMftHHJI)
V BailftAHii 1830 H. f. Ce$CTpeM (lllseulIJI)
W BonblPpl'lM 1781 K. Weene (WBeUI'lJl)
Xc KceHOIl 1898 Y. PIl.M38H. M. Tpasepc(AHr.IIHJt)
Y HTTpliH 1794 10. rftJ\OnHII (CI>lIIlJIJlII,l:\HJI)

Yb Hnep6l1H 1878 W. MaplIRbJlK (lliBeuuaplI:Il)
Zn U,lIBK •
Z, U,upKonuA 1789 M. K.nanpoT (fepMIl.HHJI)
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111

Jl2

114

"1O

**
1O1O

1988

1994­
1996

1994­
1996
1998

10.1.1;. Ora.aecsm K JlP. (CCCP); n. ApM6pyc­
'rep HAP. (CIIPf)
n. ApM6pyCTep »AP. (ClIPI')

n. ApM6pYCTep » .lip. (ClIPI')

10. 1.1;. Or8I1eCSIR 0 Ap. (PoeCOSl)

•an eBT B cII06ojl1l0 8U e. ere CIIl18BbI MY coe,llJlJleKBJI K3BeCT1lbl c APtBKRX 8pe­

Mee BJUI C 3nOXH CpeABeaeKOB-wI•
.. npRKlITO peW8BRe ue UpRC8lUlBan ne... llT)' R""aKoro Rft38BBBJI, orpaaR~IIB­

WUCL TOJlL"O era IfOMepo....
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1995.
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"XMMMSI: 3HI.tMKIlOneAMSI XMMM4eCKMX 3neMeHTOB».

nOA peA. npo¢. A. M. CMoneroacKoro

-

XH 1\'1 HH

3TO noco6He - YHHKanbHbI~. He HMelOlilHii aHanorOB KPa~HO KMIO­
CTPHpoeaHHblii cnpaB04HI4K. B HeM COAeplKaTCIl Bee HeOOXQAI4MbIB CBeA&­
HHII 0 KaJKAOM XiIIM144eCKOM 3neMeHTe. BXOAlllllBM B nepl40AH4ecKylO C14C­
TeMy,Q. lil. MeHAeneeea.

04epI<iII 06 3neMeHTax HapllAY C HOBeiiweii HaY4Hoii iIIH~pMalt14Biico­
AeplKBT CBeAeHlf1l 06 IfCTOplfill IfX OncpblT'olIl. ,QOCT)'nHOCTb 1f3l10lKeH141l rap­
MOHiII4HO C04eTaeTCIl C HeOOxoAiIIMOH Hay-.Hoii 4encOCTbIO.

KHillra npeAHa3Ha'ieHa Anll Y'lallll4XCIl CpeAHI4X WKon. rMMHa3lfii 14 Kon­
neAJKei'. a6i11TypIfBHTOB, CTyAeHTOB, Y4i11TeneH 14 npenoABeaTeneii. a TaK­
lKe wllpol<oro Kpyra 'lll'raTeneii.
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