








TIasa 23

CHOPIIPH3BI K [TPA3IHHKY

Korga Bm 3ax0THTe NOpajloBATH JApY3eil NPa3fiHHYHEIME CIOPIPHA3AMM, MO-
npofyiiTe HCIOAL3OBATE ONMCAHNA OlLITOB N3 3TOMH MAABKL.

«OrHeHHaN BaIHCH»

Ona nospasiercA Ha GyMare npn peakmuH DasnoXXeHWA HHTPATA Kanus
KNO;,. Bor kax noxassipaoT ator 3pdeKTHbIHA OnbIT.

Ha nucre Gymarn HaMeyaloT KORTYPHLIA DHCYHOK H FOTOBAT KOHUEHT-
PAPOBAHHEIA pacTBOp EuTpaTa KanuA. [las atoro B 15 ma ropaveit BojsI pac-
TBOpAXOT nupu nepeMemmnpannn 20 r KNO;. 3aTeM C MOMOINBK KHCTOYKH
HPONKWTHIBAKOT OYMAry no KOHTYPY PHCYHKA 9THM PaACTBOPOM, He OCTABAAA
nponyckor i npomesxytkoe. Korga 6yMara BhICOXHET, Ha/lo KOCHYTHCA rOpA-
mieit aydmHKON Karkoik-uubyas ToYkKH Ha kKomtype. Toruac xe noasurca
«HCKpas, KOTOpPaA GyAeT MeAJIeHHO ABHTATHCA NO KOHTYDY PHCYHKA, NMOKa
HE 3AMKHET €ro [I0JHOCTLIO.

[Touemy aro npoucxoaut? BenoMunM, KAK pasaaraeTcs PH HarpeBaHAR
surTpar kanua KNO,: on npespamaerca B antpuT kaana KNO, u srgenser
KHCJAOPOA.

OT Bienswmerocs kuenopona 6ymara obyraupaerca ¥ obropaer, a pas-
JIATATHECA HAYMHAIOT CAeAVIOUiHe, cocelnne NOPIMHN KPHCTAMINYEeCKOro Hu-
TpaTta Kaaus. Bee aTo nponasoauT eine Gonbinee BNeYATIEHAE, eCaN B TIOMe-
HIEHNH TEMHO,

'THpPASHEIA M3 KPHCTAJLIOB
Bykesl nanu GUryphl MOXKHO BBIPACTHTS M3 KpucTaanos. Jlaa aroro no-
TpelyeTcs ceNaTh M3 NPOBOJIOKH KAPKACh! 3THX OYKB uad daryp, obMorars

Tnaga 23. Capnpuin & npadnuxy ) 193



HX WepCeTAHLIMH HUTKAMH (Ayumie — Genoil mpsaAXKed), a NOTOM ONYCTHTH
ux (Ha 1—2 4) B Ten/nli HACHIEHHLIA DACTEROD AMIOMOKATHEBLIX KBACIOB
KAI(S0,), - 12H,0 ¢ nobapkoit xpomoxannennx keacnos KCr(S0,), - 12H,0
HAn mMegroro kynopoca CuSO, « 5H,0.

IpoiizeT HECKOJBKO CYTOK, H HA KADKACe BLIPACTYT KPACHBLIE KPHCTA-
asl — GeclBeTHbIe, CHDEHEBOI0O WJIN cBeTAo-roay6Goro nsera. Mx ocropoxno
BLIHHMAKT H3 PacTBOpa, NPOMOKAaT (PUALTPOBANbHOH GyMaroi U NOKphIBa-
10T BGecruBeTHbiM naKoM, 4TOGbl OHM HE <«BLIBETPUBANHChS, T. €. HE TEpPAIH
KPMCTANIM3AIMOHEYIO BORY.

Kpucrannnueckue nucbMeHa, 6yChl, 3Be3/{kl ¥ F’MPASHALI OTJAUYHO YKDPA-
CAT HOBOT'OJTHIOIO €JIKY.

Ilepss B GpHATHAHTAX

IIpurorossTe ropA4Yni KOHUEHTPHPOBAHHLIN PACTBOD, COAEPIKAUHH TO-
BAPEHHYIO CONb (XJIOPHA HATPHA) W caxap (caxapoay). [lna aroro 8 50 ma ka-
name# soan pacrsopure 30 r NaCl u 30 r C,,H,,0,,. 3arem, He oxaaxaasn
PacTBOpP, OKVHHTE B HEro 3aroTOBKY Mephes, BLIDE3AHHYI0 M3 BATMAHCKON
GyMar#, ¥ NpeJocTaBbTe PACTBOPY MOCTENEHHO IPHHUMATE KOMHATHYIO TeM-
nepartypy. [Tocne ocTEIBAHKA PACTBOPA 3rOTOBKA OK&XKETCA MOKPLITOMH Gec-
UBETHBIMHM KPHCTAMIAMA, TIOXOXUMH Ha ADATOIEHHbIE KAMHMY,

Yro6bl KPHCTALAE! He ockinanucs ¢ bymaru, nux obpabarmsaior U3 aspo-
3oabHOro GannoH4YuKa GecuBeTHRIM JakoMm AaA Bojoc. Tlepssi — oTAMYHOE
YKpalleHue MYLIKeTePCKOW WAANL! MW HOBOTOJHEr0o MACKAPALHOTO KOC-
TIOMA.

Byker B Gamke

CaenaiiTe ua GyMary, NpONUTAHHON KPAXMANLHELIM KielcTepoM, HCKYC-
CTBEHHBLIE I[BEThI ¥ MOMECTHTe HX B BOALMIYIO CTeKAAHHYI0 DAHKY C KPbIL-
koii. PaamecTnTe O3Bl BHYTPH COCYAA TAK, YTOOKI NONYYHIACA KpacuBhli Oy-
KeT, H BHecHTe B 6aHKY HeCKOJBKO Kaneab CMHPTOBOH HacToHkM foga. 3a-
TeM MJIOTHO 3akynopsTe GaHky Kpelinko#. Yepes 20—30 muuyT aenectku
UBETOB OKPACATCA B CHHHUM IBeT: MMEHHO TAKYH OKpacky mpuobperaer
KpaxMai B NIPHUCYTCTBHH HoAa, Mapbl KOTOPOTo MOCJ/ie HCIaPeHHA CTIAPTa 3a-
TMOAHAT BHYTPEHHMHA obbeM Gankn.

YeuryitaaTsiii JpaKoH

HapucyiiTe Ha aucTe maoTHOMW Gymarm xoHTYpP GHrypst apakoHa (Wam
JAPYTOro CKa304HOr0 TepcoHaxa). Buipesxbre GYMaXkHYI0 QUTYPKY B ABYX
9K3eMILIAPAX, MOMECTHTE MEXAY ABYMA CAOAMM GyMaru JOCTATOYHO GOab-
moi nnact BaTh M cioelite ofe GyMaXHBEIX (PUIYPKH ¢ DOMOIILIO HMIOJAKH
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u Genoit autku. [loayuaercs ofbemuas 3arorosxa Hawero Gyayuiero apa-
KOHA.

Ipurorosere ropauuit KOEIEHTPHPOBAHHBII PACTBOD, COAEPIKAIINI HA
100 ma Boas: 30 r noBaperHo# conn (xaopuaa gatpud), 50 r caxapa (caxapo-
ant), 30 r ceautper (Hurpara Kanus) u 30 r mouesnnn (kapbamuaa). Ecan
KaKkoro-=EuGyAL M3 MepedyHCJeHHLIX BemecTB Yy BAC Her, MoxHO oboifiThch
M TeMH, KOTODhIE HMEIOTCH.

He oxaaxnas pacTBopa, OKYHUTe B Hero OObeMHYI0 3ArOTOBKY MIpy-
LIeYHOro APAKOHA TAK, YTOOL! 3KHAKOCTH NPONHTAJA CJIOM BaThl, H NOABEChTE
APAKOHA C MOMOWILIO MPOBOJOYKH HaJ GIroAleM, KyAa CMOMET CTeKATh M3-
GuITOK pacTBOpA.

Koraa Mrpyiga BbICOXHET, BN VBHANTE, UTO APAKOH NOKPHIT GiecTamedt
KDHCTALIHYecKOH wewryedt. 310t HrpymKo#l MOMKHO VKDACHTE HOBOTOAHIOWN
eNKYy.

Exossie xyxu

Yem HexopoIIa MCKYCCTBEHHAA €JIKA, TAK 3TO OTCYTCTBHMEM JeCHOro 3a-
naxa. Ho ecau ecTs enoBhie MM COCHOBBIE OTXOABI — CJOMAHHBIE BETKH,
XBOA, 06PE3KH KOpH, — MOX<HO NepPerHaTh HX ¢ BOAAHLIM IAPOM K IOJAYYHTEL
xBoitHOe Macio. [leperoHKa ¢ BOAAHBIM NAPOM NPEJOTBPAILAET PAIJIONKE-
HHe OYHIaeMhIX BEHIeCTE IPH HATPEBAHMH M I03BONRET OYeHb (i peKTHRHO
BRUIOJIAT MPOAYKT H3 CMECH NPpH ero 4pe3BhIvaiiHO MANOM COAepKa-
HHH.

Ias atoro mponecca HAM noTpebyeTca KPYraofosEas koaba eMKOCTHIO
oxono 0,5 1, k KoTopoit HaKo noaolpaTs peanHOBYO NPobKY ¢ IBYMA OTBepC-
TaaMu (puc. 57). B ogHo M3 HuX caegyeT BCTABHTE AAMHHYKO (T0—80 cm)
CTeKJAHHYI0 TPYGRY ¢ cyxalomumes (OTTAHYTRIM) KOHIIOM, KoTopasa Gyzer
AOXOAMTH MOYTH A0 AHA KoJAOHI (3ra TpyOka GVAeT CAYKMTH HPEJOXPAHH-
TeABHHIM KjaanaHom). Yepea BTopoe oTepcTHe mpoGKH BBefeM KOPOTKYIO
H3OrHYTYI0 TPYORY (¢KOJEHO»), KOTOPYIO NPHUCOEJIUHHM OUATHL-TAKH Hepea
npolKy ¢ ABYMA OTBEePCTHAMH KO BTOPOH KpPyraoAoHHOH xoabe Tak, 9robs
0HA AOXOAWA IOYTH A0 AHA BTOpoi Konbul, Oreog ndpa ua sropoit koabsl (¢ ne-
PeroHAeMBIM BelecTBoM) GyaeT NpOHCXOANTS Yeped BOASHON XONOANIbHHK,
rAe OTTOHAEMOe BEIecTBO AOJMKHO KOHAEHCHPOBATHCA BMECTE C BONAHKIM
napom. Jlna cbopa koHAeHcATa HesecoofpasHo HCIONIL3IOBATE He Koaby-npH-
eMHHK, & JeHTeJbHYIO BOPOHKY, IMO3BOJIAIINYIO CINTE BOAHYIO YACTH KOH-
HEeHCATA, COXPAHMB AYIIKCTHIE 3(pMpPHBIe Maca.

CoGepem 200—250 r xBO#HEIX OTX0A0B, HIMENLYHM HX HOOM HJIH OCT-
PHIMH HOKHHIIAMHA H IOMECTHM BO BTODPYIO K0AGY, 3a/1HB MHHUMANBHBLIM KO-
AudgecTBOM Boakl. B nepeyio konly 3asuBaeTca BOJA, 3aTeM BRIIOYAETCH Ha-
rpesaHmre. [leperoHKky ¢ BogAHBIM mapoM Begem B Teyenue 30—40 munyT,
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Tpybka-

Kaanas

Mapet xsoitnoro  XoAOAMABREK
mMacna /
i

' — Cmech xBou
¥ BOAB

Y

7 Mecwanasn
DAeKTPONANTKH Gann

Puc. 57. Tlony4enne xpoitHoro Macia

CYMTAR ¢ MOMEHTA 3aKMIAHMA BOABI B mepsoif Kosabe. IIpoaykT (xBOiHOE
MAacJI0 ¥ BOJAHBIH KOHHeHcAT) cobupaem HA BHIXOAE YCTAHOBKH B JeJIMTENb-
HYI0 BOPOHKY.

OGBLIYHO B XBOE COAEPKUTCH JINIIE HECKOJLKO ACCATHIX J0JelH NPoueHTa
a(upHOro Macaa, HO y»Ke HeCKOJbKHX Kaneab coOOpaHHOrO Macja AOCTaTo4-
HO, 9T06B! CO3AaTH NPHATHLIN JECHOM apoMaT.

DpyKTH! H OBOIIM HA ejIKe

Kpome NOKyNHBIX MIpYIIeK, XOPOILIO YKPACHTh JECHYIO KPACABHILY Ca-
mogeaxavn. [TogoHayT MrpyMIKKH M3 AWIHON ckopaynsl, Oymaxusie duax-
KM ¥ PHDASHAK, 8 TAKXKEe MCKYCCTBEHHbIE ()PYKTHI ¥ OBOIIH, KOTODhIE H3ro-
TOBHUTH COBCEM HETPYAHO.

Tpesxxae Bcero HAg0 CBApMTL KpaxMaibHBIH Kjeidcrep ¢ aHTHCenTHYe-
CKMMM M MPOTHBOMOMKAPHLIMH nobaBkamu — wmoamaom prytu(ll) u amo-
mokanmessimu ksacuamu KAI(SO,),. Ecnu mer Hg]z. MOXKHO BOCIOJIL30-
BATLCA HeGONALIIMM KonuvecTBoM wmexmoro xynopoca CuSO, mmm Oypwmt
Na,B,0,.

Koraa xanefictep ocThiHeT, B HEro OCTOPOIKHO HA HECKOJIBKO CEKYHJ OKY-
HAKOT KOMKH BaThl, VI3 BATHI, CMOYEHHOMH Kielcrepom, senar A6IOKHU, rpy-
1M, OrYPIUBLI, NOMUAOPH! ¥ PACKAAALIBAIOT MX CYIIMTh HA NOJUITHIIEHOBYIO

naenry. ITpocoxuine oBOIH ¥ (PPYKTH PACKPALIMBAIOT I'YAlIEBEIMH KPacKa-
MM, AKBApeNBI0 AN (uomMacTepom.
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Anenscus, 1amMoH, a6ixoko

Yrobel NOKA3aTh YyAECHOE NPEeBpPALeHHEe «ANeJIbCHHOBOTO COKAs B «JIH-
MOHHBIH® M ¢AGN0HHBIN, HAZKO NPHIOTOBHTH BOAHLIA PACTBOP AMXPOMATA
Kanusa K2Cr20., u pactsop menoun NaOH (ruapokcuna HaTpus). B kpaiaem
caykae nojoiAeT ¥ pacTBOp coabl NazCos. A eme — pasbaBneHHYI CEPHYIO
kucnory H,SO, i pactsop cyandura natpusa Na,S0,.

CHavana wapofeii NOKaXeT 3pATensaM Koaby HAM CTAKAH ¢ PACTBOPOM
AHXPOMATA KaTHA. Sror PacTBOp — OpaHMKeBOI'O I1BéTa, LBeTA aneJALCHHA.
Ilorom, mobaBus mieg0Yb WJIH PACTBOD COABLI, NMPEBPATHT «ANeNLCHHOBBIN
COK# B «JIMMOHHKI». 3TO NPOHCXOAMT, KOT/A OPAHIKEBLIH JHXPOMAT-8HHOH
Cr,0% npespamaercs B xeaTsiii xpomar-asuon CrOf .

KeraTi, MOXHO ciesaTh B HAOGOPOT: H3 «JIMMOHHOIO COKAs — <«ANeldb-
cuHOBHI» . CTOMT AHIIL 2064BMTL HEMHOIO CEPHOI KHCAOTH, KaK NPOX30ii-
JeT peaKkIEA NPespaleHHs XPOMATHBIX HOHOB B IHXPOMATHEIE.

A ecau k pacreopy auxpomata xanns K,Cr,0, gobasurs nemuoro paa-
GaBneHHOMN cepHOH KHCAOTHI H CYALMUTA HATPHA, TO XMHAKOCTE CPA3Y e no-
3eNeHeeT Ha-3a TOT0, YTO HAET OKHCJIHTEbHO-BOCCTAHOBHTENbHAA PEAKIIHA.
Nuxpomar xanua K,Cr,0; — caasnsiil oxnciuTtens, a cyasguT HATPHA
Na,SO; — BoccraHoBHTeNb. B peaynasrate peakunu noayuaercs 16;104H0-3e-
neustit pacTeOp cynsgara xpoma Cry(SO,),, a cyaspur narpua Na,SO, npe-
BpamaeTcs B cyAL(paT HATPUA Nazso‘ (oba GecupeTHnie):

K,Cr,0, + 3Na,80, + 4H,80, = Cr,(S0,), + 3Na,S0, + K,S0, + 4H,0

O6parHoro xoaa or «AGNOKs K sanebCHAHAMS H +JIMMOHAMS HET: OKHC-
JITeNbHO-BOCCTAHOBHTENLHYIO DEAKIIMK) NOBEDHYTH BCMATE HE YAACTCH.

HcxyceTBeHHBIE APArOMEeHEHOCTH

IMonpobyiiTe NAroTOBHTL CYBEHHPE! K MPASAHHKY — HCKYCCTBEHHBIE Ca-
MOIBeTHI.

B nnaMenu rasoBoil ropeikm pasorpeiTe, a4 NOTOM PACTHHHTE TOHKYIO
CTeKJIAHHYIO TPYDOUKY B CTEKIAHHYIO HUTh. 3ATEM 3TY HUTL HAJO0 NOTPY3HTH
B npo6HpKY ¢ pacTBopoM HUTpaTa KobansTta(ll), nocae wero BHecTH ee B ro-
PAYYI0 30HY namenu ropeakd. Hate npespaiaeTca B CTEKAAHHLIA [ADHK
CHHEro upeta, moxoxuit Ha cangup. CuHAA OKpacKa cTexkja obfycaopieHa
npuMeckio KobansTa.

AHaIOrHYHLIM 00PA30M Bbl CMOJKETe HINOTOBHTHL CTEKAAHHLIA IADHK,
OKpalleHHbIH B 3eJeHMH [BET, ONYCKAA CTEKIAHHYIO HATh B PACTBOD COAH
xpoma(Ill), a norom criasnfas B IJIAMEHH rOpenkH. JTOT wapuk Gyaer no-
X0 HA H3YMpYA.
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PERUIN IiBeTHBIe Mepas:

HuXpPOMOBYI0 WY MAATHHORYK) TIPOROJIOKY OT CTAPOH TEPMONADE! CBEp--
HHATE YOIKOM M, HAIDEB 9TO VIIKO B IJIAMEHH TOPEJNKH WM CMHPTOBKM, 3a-
xpaTuTe UM HemHoro Gypsr Na,B 0, « 10H,0. ITomMecTs NpoBONOKY B NJa-
M#, pacriaaBeTe Gypy. '

Ob6pasoBaBiiniica nMpoapayHbiil GeclBeTHBIH mapuk (rnepia) 6ypsl morpy-
auTe B pacTeop cosnu kobansTa(Il) n cHoBa BHecuTe B mamdA. Ilepn oxpamn-
BaeTcA B cuHuil 1seT. Ecnu 6ecuperHsiit meps 6ypsl TOrpysuTh B PACTBOP CO-
i sukensn(Il), To B mIaMeHHW rOPeJIKM OH OKPACUTCH B KPACHO-OypHIit 1iBeT,
a [oC/e OXJANAEHHA CTAHET 30JO0THCTO-KeAThiM. EciH BMecTO conu HuKe-
N MCnoNb30BaTh conb xpoma(lll), momyuuTca mepn M3yMpyaHO-3eNeHOro
1BeTa.

CyTh ONEITA 3AKAIOYAETCHA B MOJAYYeHHH [ePeoxXJIaJeHHBIX PACIJIABOB
(cTexon), cocroamux u3 Merabopata HATPHA NaBOz, OKPaAlIeHHBIX MPHMe-
caMu MmerTaGopaToB kobaneTa, HMKens -uam xpoma cocrasos Co(BO,),,

Ni(BO,), # Cr(BO,),.
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OIIBITHI JUIA MUIANIIETO BPATA

3TH OMBITH MOMXHO MOKA3ATE CAMBIM MANEHBKHM 3DHUTENAM — OHH Jaxe
CMOTYT NOYYACTBOBATH B IEMOHCTDPALIMH 3THX HEXHMTPHIX XHMHYECKHX Uyaec
¥ omyTaT ceba yueHuxamu somuebuuxkos. Ho ath oneiTer AomxaE GLITh He
TOJBKO KPACHBBIMH, HO ¥ NOYYHTENBHRIMH, 4T0obOk Maaaurnii 6par uim cect-
pa YBAEKJHCh XHMHeH Tak e, KaK H Thl caM. MokHO HCIIONB30BATH H ONbI-
Thi, ONHCAHHA KOTOPHIX NPHBEJEHH B NPeALUIYINHX TJIABAX, HAAO TONBKO
TNOMHUTE O npasunax GeaonacHoctu. Y ewe: ayvine MOKAMH HEMHOrO Ok~
TOB, HO CyMeii HX OOBACHATS ¥ CAeNATH HHTePECHBLIMH.

Bonme6GHan KapTOMKa

Cambie npocTaie H H3BECTHLIE BELIECTBA — KODHYHEBLIH PACTBOP HOAHON
HACTOHKH M3 aNTeYKH M CyXoil Ge/iblili NOPOIIOK — KpPaXMaj, KOTOPBIi M-
NOABL3YIOT AAA NPUrOTOBJeHHHA Kucend. Ecay WX COeMHHTH, MPOMCXOAAT
HHTepecHbIe Aeaa: BMecTo Genoro Nopomka # KOPHYHEBOH XAAKOCTH MOXy-
YATCA CMech CHHEro nBeTA. XMMHKH FOBOPAT, YTO «HO/ ABAAETCA DEAKTH-
BOM HA IIPUCYTCTBHE KPAXMAJa», & ¢KPAXMAJ CAYIKUT HHARKATOPOM (YKasa-
TeJieM) MPHCYTCTBHA HOJAs.

Kpaxmas B TOM MIH HHOM KOJIHYECTBE AMeeTcA B G0NBIINHCTBE IPOAYK-
TOB, KOTOphie MBI efuM. [laBaiiTe BOOPYXHUMCA NHUIETKOH H NY3LIPEKOM C
MOAHO HacTONKOMN 1 onpefilenM, ecTh M KPAaXMaa B Kaprodene, xaebe, a6-
JI0Ke, B Kpynax... PaapexeMm ans 3Toro KaprodeJnHY i HaHeceM HA Cpe3 U3
NHOeTKH OAHY KA HOAHO# HACTOHKM (npeABapuTeNBHO pasfasBneHHONR
nononaM KunA4ero# sogoit). Touro Tak e NOCTYNHM ¢ 2610KOM ¥ 0BOLLA-
MH, KOTODBIE CMOX(eM IOMPOCHTEL Yy MaMbl, 9To6BI mceaenosars. Ma xaeba
COMHEeM MAKHIU, HAMOYHMM €0 BOAOH M TOXe KanHewm pasbasiaenHofi fogno
HACTORKM.
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Kak yanarts, rae kpaxmana 6onsite — B kaprodee, abaoke, xaebe? Iro
NPOCTO: I/le CHHAA OKPACKA fpUe, TAM COfepyKuTCH Gonbile KpaAXMana.

Jlakmyc A8 UBeTOB

Cpe.nx BeIlECTB, KOTODLIEe MOXKHO HAWUTH JOMA Ha KYyXHe, B anTe4YKe HIX
B BAHHOH KOMHATE, €CTh KHCAOTH ¥ menoyn (TouHee, ocHOBaHHSA). YTo6H!
OnpeaeNnTh, KAKAA cpefia B PACTBOpe (KHCAOTHAA WM MEA0YHAA), HCTOAb-
aywoTca ocobble BemecTBa-HHAMKATOPH. CaMulil cTapuifi B 3acay:KeHHBIR
cpeam HUX — nakmyc. JlakMyc cuHeeT B Le/I0YHOI cpesie U ienaeTca Kpac-
HbIM B KMCJIOTHOM.

Cpenaiite ua 6enoit puabTpoBansHOi Gymarn 10 GymMa’kHBIX BETOB M
OKYHMTE MX B PacTBOp snaKmyca. B HeiiTpansroit cpese atoT pacTeop dmone-
TOBOT'O I[BETA.

A Teneps NPHArOTOBLTE B CTAKAHUMKAX MM HAIIKAX BOAHBIE DACTBODKI
OOBIYHBIX JOMAIIHUX ¢PEAKTHBOB®: YKCYCHON KHCJOTH, JUMOHHOH KHCJO-
Thl, TUTHEBOI CO/JIbI M3 KYXHH, HAMATHIPHONO CNMPTA M3 ANTEUKH, KANBIY-
HHMPOBAHHON COMBI ¥ CTHPAJILHOIO MOPOIIKA M3 BAHHONH KOMHATH. Xopouio
TaKiKe, ecam y Bac Halinerca 6ypa (rerpabopaT HaTpui), WaBeneBad KHCHO-
Ta, pacTBop «Benuanas ana orbenusarua Traner (Ocropoxuo! 10
eAKasn M HUAKOCTSH!), aTakke HEMHONO WIAMIYHS ¥ CPeACTBA ANSA
MBITBSA NOCYAHL.

B ka)ablif M3 MPUrOTOBNEHHLIX BAMH DPACTBOPOB OKYHHTE «JaKMYCO-
Boifis GyMakaLl nseTok u ofpaTHTe BHMMAHHE, KAK M3MEHMWJICA €ro IBET.
Teneps BEI HABEDHAKA JAMOMHMTE, KAKHE M3 AOMAIIHAX XHMATYECKHX Be-
1IeCTB KHCJOTEL, &8 KAKHe — meaoun. B pacTeope « Benuanbls IBETOK cTaHET
cHavana cuHEMM (cpeja menowHas), a noToM GenbiM H3-3a XJ0pa, KOTOPHIH
obecuseunBaet N060H HEAUKATOP...

BacHIBKOBaA P0O3a M PO3OBLIH BACHJEK

Yrobs OpHTOTOBHTH STOT CIOPOPH3 MaMe, HaM momHagobuTca dmasTpO-
BanbHAA GyMara M npoBoJoKa (YTo6k! HArOTOBHTL OyMajXKHBIE IBETHI), & TAK-
e XMMHAYeCKHEe DeaKTHBhI: MeJHBEIH Kynopoc (NpoAaeTca B X03AHCTBEHHOM
MarasMHe ¥ B MAaradMHe [UIA CAJ0OBOAOB), HAIUATHLIPHLINA cuupT 1 denondra-
neuH (A3 anrexkn). Eme nyxnaa 6yaer 6anka, KOTOPYIO MOXCHO IJIOTHO 3AKY-
TOPHTB.

ByMaxayio posy HaJA0 NPONUTATE PACTBOPOM MEJHOro Kyuopoca, a Gy-
MarKHBIN Bacuiek — pacteopoM derondgranenna (nyqine cnaprossiM). Kpa-
CHBO PA3MECTHE BAAXHBIE LBeThl B Danke, BonkeM B Hee 10 Ma HaIMATRIpHOIO
COMPTA ¥ 3AKYNODHM TOPJAOBHHY KDHIIKOH. “lepes HeCKOJBLKO MHHYT DPO3a
CTAHET APKO-cHHel (BACHAbKOBOIT): MeHBIH Kynopoc obpasyeT ¢ aMMHAKOM
KOMMJEKC WHTEHCHBHO-CHHEro mpera. A BaCH/IeK CTAHET PO30BO-MANHHO-
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BEIM! HHAMKATOD enondTANeNH B IIEJOYHON cpejile OKPAMIMBAETCH B MATH-
HOBHIA OBeT. OTKyAa Ke menoynas cpega? HamaTwipaslil cnupr (ato Boa-
HbIl pacTBop amMmuaka) ucnapser NH; — caaboe ocrRoBaHme. AMMUAK, pac-
TBOPASACH BO BJIAre HA JIENECTKAX MCKYCCTBEHHOrO IBETKA, OKPAIIMBAET HH-
AHKATOP.

PasHONBeTHAS CMOPOJMHA M YyJecHAS KANyCTa

HHAMKATODBI KHCAOTHOCTH ¥ OCHOBHOCTH cpefsl GHIBAIOT HE TOMBKO XH-
MuaveckuMu. OHM HAXOANTCA BOKPYT HAC, TONLKO OOBIYHO MbI 06 3TOM He 3a-
aymuisaemca. BosbMem, HanpuMep, HEMHOrO COKa 4epHONH CMOPOAMHEDIL, e3Ke-
BHKHM, MAJMHBEI, BUIMHA ¥ 1006aBMM NUTHEBYIO COAY. Bce coxm mpu Taxom
nelCTBHH CTAHOBATCA... cMHEMH! Ecam ke Teneps B cHMHMI DACTBOD COKa
A06ABHTH YKCYCHOM HAM AMMOHHON KMCAOTHI, TEMHO-KPACHAA OKpAacKa Bep-
Hetcd. Toasko nset y»ke He GyfeT TAKAM ADKHUM: BeJb Mhl pasbaBHiau COK
BogOM.

Ecau o6pabotaTs NHTheBOH cogoll H TuMOHHONR KECA0TOMR 06pe3ok aucTa
KPACHOKOYAHHOW KAIYCTH MW JOMTHK CBEK/bI, TO CPAa3y BMAHO, YTO OHH
TOX(E KPACHEIT B KHCJIOTE M CTAHOBATCH ronyfoBaTLIMH B cojie.

IIprpoAHLIME HEAMKATOPAMH 3AECH CJAYIKAT KPACAIIHE BEIECTBA PACTe-
HUH — AHTONMAHLI, KOTOpPbie ObecneYnBAIOT KPACOTY W paduoobpasue oxpa-
cKk# GoabIWIMHCTEA 1BETOB, oBOMIeH B QPYKTOB.

JleTHHEe MHAMKATODEI

JleToM TOxe MOKHO 3aHATHCH XuMEei. [TonpofyeM BRIACHHTL, KAKHEe M3
[BETOB, ATOM ¥ OBOINEH MOryT 0fecnevYnTh HAC CAMBIMM MYYIDHMH HHIHKA-
ropamu. JIns aroro Hano cofpars no 2—3 pasHeIX OBETKA — PO3, FEOPIHHOB,
acTp, BACHJABKOB, MepaHH, AHAMH, MPHCOB M Ap., 00 1—2 Aroasl ManuHE,
KAyOHMKH, YepeluH:, BHIIHH, CMODOAMHEL, Gy3uHbl, KAMHHL, }KUMOJOCTH,
a TAKIKE HeCKOIbKO OCTYNHAIX /18 ONLITOB M APKO OKPAIeHHLIX OBOLIEi.

Yr1obul cAenaTh BHIBOL, KAKOH M3 OPUPOAHLIX HHAMKATOPOB CAMBIH 1O-
Ne3HLIA AJA XMMHKOB, HAM0O MX MCNLITAThE AeHCTBMEM KHCJIOT M IeJoYe.
Jlna aToro morpysuTe MBeTOYHLIE JENeCTKH, JOMTHKH oBollell ¥ npeagsapu-
TeNbLHO H3MeJbYeHHBIe ATOAL! B npobupku ¢ pa3bapieHHON YKCYCHOR KMC0-
TOM ¥ ¢ pasbaBieHHBEIM HAIDATHIPHLIM coupToM. Eciim HeT ykcycHOM kuco-
Thi, MOXHO B3ATH JHMOHHYIO MJIH LABeJIEBYK), BMeCTO HAIUATLIPDHOIO CIIHp-
Ta MOXKHO MCIIOJIB30BATH PACTBOD KAMLIHHHUPOBAHHOM HIH NHTHLEBOH COLBI.

3annmuTe Ha AucTe GyMarn MM B CHEIMANBLHON « XMMHYecKols TeTpa-
au ansA nabaogennit, KAk MeHAeTCA [BeT HAIIHX PACTUTENbHEIX 06BEKTOB B
11eJIOYHOR ¥ B KHCA0THOM cpefax. [Ipumepno uepes 30 —40 munyTt cregyer
elre pa3 CPaBHATH OKPACKHM KaMJoro mHauKartopa. Te U3 HHX, Yeil uBeT Bbl-
JAepIKAN MCOLITAHHE BpeMeHeM, ¥ 6yVT CAMBIMH JAVYIINMH.
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BEXJ 3eaenan qyma amersnt

Ceityac Aa)ke MaALIIIY IHAKOT, YTO 3eeHbIC DACTEHHMS YCBAHBAIOT CBETO-
BYIO 3HEPIrHiO ¥ C ee MOMOUIbIO NMPEeBPAIAIOT BOAY M YIJIeKHUCHABIN ra3 U3 ar-
Mochepsl B OPraHMYecKOe BeulecTBO Kpaxmasd. XHMHYEeCKul NOMOIIHHK
PacTeHmil — 3eJeHOe BelUleCTBO XJIOPOdHIA, KOTOPOEe HA CAMOM AeJie COCTORT
¥3 HECKONBKUX BEIleCTB PA3HOro IlBeTa, PA3NMYHEIX 110 CBOMCTBAM.

Pasorpem B crynke 10 aucTeer Kakoro-mubyas pacresns, 6oraToro xio-
poduanom (Banpumep, MONOALIX NOGENOB H JHCTHEB KPAITMBAI), J00ABHE K HUM
HEMHOIO Pe4YHOro necka, 4Tobbl HaMeabdeHue wa0 Gonee uHTeHCcHBHO. [lna
HeHTPANTH3AIMH KHCAOTHI, KOTOPAS NPHUCYTCTBYeT B DAacTeHHH, AobaBmM
HECKONBKO KPYNMHHOK ruipokapborara natpus. K noayuensoii nocae pactu-
panus seneHoi kawmune gobasum 50 ma anerona (Octopox ol Orme-
onmacHoe BemecT B o!) ¥ nepeHecem cMech B Koaby ¢ npruuLndoBaHHOM
npobkoii. Beizep:kum cmech B Konbe B TEeMHOM MecTe He MeHee uaca, BpeMs
oT Bpemenn BabanTuiBasn ee.

Tenepps HaA0 NOArOTOBMTHL KOJOHKY ¢ ajgcopbeHTOM (morsorurenem),
4yTo6Bl NMPOBECTH pasjie/ieHue COCTABHBIX yacTeit xaopodunna. Jlna aroit ue-
JTH MOYKHO MCIIOJB30BATH CTEKJIAHHYIO
TpYOKY (KONOHKY), CHM3Y 3aKpPHITYIO
NpoGKOH € OTBepCTHMEM M BBIXOAHOM
Tpybroit. Ha npobky Bago noMecTHTH
CBEPXY KYCOK MAPJIH MJIH CTEKJIOTKa-

Hexopnwi

senenniit e canonii HH ¥ TAMIIOH M3 BATHI (pnc._58). Caep-

pacreop 3omA Xy HA BATY HACHINAEM CJIOH NOrAOTH-
(xn0, b) =

P —r C“:::M Tens — okcuaa anomuERA Al,O, (cBe-

nyapa s A renpokanensHoro npu 600 °C) rak,
(xnopodua a) yTo0bl OH 38HAJA MO BhicoTe 2—3 cM.

Kap6orar 6

KATLIBS 5 aE Han atum caoem GyzeT pacnosaraTs-

- (:x“um"' "", ¢ Apyro# noraorurtens — kapBomar

obits ransuus CaCO, (cyxoit u pacreprsiit

(xaporuts) B CTYIIKe MeJ): ero cJ10il Jomren OLITS

BeICOTOM 4 cM. Eume Baime nomecTum
Mpobra

cnoem BbicOTO# 6 CM TOHKO pasmo-

Kon6a JIOTYK0 ® BBICYIIEHHYK CAXAPHYIO

nyapy.

Ilo mcreyenum 4vaca, KOrga aue-

TOH M3BJIEK M3 PACTHTENBHBIX KJETOK

BeCh XJIOpOQMAA, HANO CHAYANA OT-

(UIBTPOBATH €I0 Yepe3 BOPOHKY € KO-

Puc. 58. XpomaTorpadus pacTeopa MOYKOM BATHI, OTAENAA DPACTHTE/]b-
xnopoduana HBlE BOJOKHA M nNecoK. DuasTpar
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(HMAKOCTH) B MIPOXOAANIEM CBETE BBIMAALMT H3YMPYAHO-3€N€HEIM, 4 B OTpa-
JKeHHOM cBeTe npuobpeTaeT KPACHOBATHIM OTTeHOK. B KojoHKY HanwmawT
HECKOJbKO MHAJMIMTPOB AIETOHA, 4 NOCHe TOro KAK OH NpPOHAeT Yepes ciou
norjoTuTeNell M YBJIAXKHUT MX, BAMBAIOT B KOJOHKY pacTBop Xjaopogmana.
Ecau pacTsopa 6b110 HE CAMIIKOM MHOro, TO Mbi OGHADYXXHM B KOJOHKE He-
CKOMBKO PA3HOLBETHBIX C0eB — «30H». Yrobsl uX pasaudue 6s110 eme 6o-
nee ABCTBEHHLIM, HAJIMBAEM B KOJOHKY eule 10 Mu aneToHsa u »xjeM, NOKA OH
BeCh NpoiileT Yepes CI0N mOrJaoTHTeell.

Haxoner, Mbl ofHapyuBaeM B KOJOHKE YeThIDe 30HbLI PA3HOrO LBeTa.
Bepxu#As, }KeATO-3e7€HAA 30HA, COAEPNKHET XA0poduan b, a cuHe-3eNeHAH 30-
HA YYTh HHXKE — XJOPohHAN a. ITO ABe PAIHOBHAHOCTH BAXKHOIO N8 pacTe-
HU BenecTsa Xjaopoduana, KoTopoe npejicTaRifgeT coboit KOMIIEKCHOe co-
eHHeHHE 3IeMeHTA MATHHA, HMEIONIee OueHb CA0XKHoe cTpoenue. B cioe ok-
CcHJA ANIOMHHIA MOIOTHICH ¥ KeAThld KPACHTe b — KCAHTODHAN, & MOA HAM
OPAHKEROEe BEl[ECTBO, KPACHTE b MOPKOBH — KAPOTHH.

Cronbuk noraoruresnedl MOMHO BHITOJIKHYTH M3 KOJOHKH CTEKJAAHHOMW
NAJMOYKOH, PA3AeNHTh HA 30HBI M M3BJeYb M3 MOTJIOTHTENEH DasHRIe Belle-
cTBAa.

MeToi, KOTOPBIM Ml BOCTIONL3OBAIMCE, HA3KIBAETCA XpoMAaTOrpadmei.
Ero uaobpen s 1906 r. pyccknii 6oranuk Muxaun Cemenonny I{ser. Xpoma-
Torpadus OCHOBAHA HA DPA3AMYHON CHOCOGHOCTH NOPOmMKOOGPAIHLIX Be-
IMeCTB-NOrAoTHTe el (aacopbeHTOR) VAEPKUBATE BEIECTBA, JaXe eCaH OHM
OTAHYAKOTCH 10 CBOMCTBAM COBCEM HEMHOTO.

Camsiit BazHBINH Traa

Pacrenna npH (OTOCHHTE3E MOTMOLIAIT YI/IEKMCIBIH I'ad, 8 BhIASNAT
KHCJIOPOA — a3, KOTOPHIM MEl ALIIITMM. Y4YeHhle CYMTAIOT, YTO BeCh aTMO-
cheprbiit Kucaopos sa 3emae 06pa3oBasics 3a CYET JKHIHEJEATENbHOCTH Pas-
HOooBpasHbIX pacTeHHH.

TMonyunTs KMCAOPOA AOMA MOMKHO O4eHb mpocTeiM crocobom. Ham mo-
TpebyITCH AAA 3TOr0 NepoKCHA BOAOPOAA M3 ANTeukd (MM NEepruponb ua3
X03AMCTBEHHOr0 MAarasuHa) ¥ AKTHBHPOBAHHLIA YyroJib (ONATH-TAKH M3 an-
TeYKH).

B crexnanny GaHKY HanumaoT caoeMm 1—2 ¢M NepoKcHA BOAOpPOAA.
Cpepxy BuichinawT 5—6 TabneTox aKTUBHPOBAHHOIO YI/A, NPeABAPHTENLHO
PacCTepTOoro B MOPOIIOK.

AXTHBHDOBAHHEINA YroAb CAYZHT KATANH3ATOPOM DA3JNOMKEHHH NEpoK-
cuja BoAOpoAa. B peayabrare BRIAEAAETCH KHCAOPOA, B KHUIKOCTH BCOEHH-
BAETCH.

¥V6eaursca, 9TO 3TO AefCTBUTEABHO KHCIOPOJ, AOBOJABLHO JIETKO: JA0CTA-
TOYHO NMOJHECTH K ropioBuHe DAHKHW TIEIMYIO JAYYUMHKY, H OHA BCIBIXHET
SPKHM NAaMeHeM.
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BoiopoaHbIe MBLIBHBIE MYy3BIPH

B na6opaTopuu nosy4aoT BOAOPOA B3aUMOeCTBHEM METAILIOB (HanpH-
Mep, IMHKA MK JKezeda) ¢ pasbaB/eHHRIMH KHCAOTAMHM,

IMonpobyem MposenaTs NPOCTOM, HO oueHb 3D EKTHEIN ONBIT: NONYIHTH
MblIbHBEIE MY3bIPH, HANOJHEHHBIE BogopoaoM. [lns aroro mam morpebyercs
(1aKOHYMK, B KOTOPOM paHbiIe GbiIM, HATPUMEp, KAIlJIK OT HACMOPKA, IJIa-
cTMaccoBasi Tpy6oyka OT naKeTa ¢ NencH-KoJI0i M IUIACTHJAHH, & TAKNKE KyCo-
YeK JKenesa WIM UMHKa W coasHasd kuciaora. Hy u KoHewHo, MELIO ¥ Boja.
IlueK ¥ npegsapuTensHO pasbasienuyo conanyio kucaory (Ocrtopox uo!
DToeaAKan MM AKOCT.!) HAJO MOMECTHTE BO QIAKOHYHK, & TPY6OURY
ILIOTHO «IPHMA3aTh* K €ro ropasiliKy NaacTHAHEOM (puc. 59). Haunraercs
XMMUYECKas PeakIus [MHKA C CONAHOM KUCa0Tol, a B peayabsTate ofpasyer-
CA XJIOPUA IMHKA U BRIZIEJISIETCH BOJOPOA.

Bonopoa BeixoauT uyepes Tpybouky. Teneps camoe BpeMs AesaTh MbUIb-
Hble ny3bipu. OnyckaeM KoHel TPyGOYKH B MbUILHBIH PACTBOD H... HY, Aalb-
iile, HABEPHOe, BCce crupasATcH M camu. Hamm MuuibHBIE Ny3sipu GYAYyT He-
VAEPHUMO JIeTeTh BBePX: Beb BOAOPOA nouTH B 15 pas serue sosgyxal

Kucnopon H3 MaprasnoBKH

[Tonpobyem noryuuTs HEGONBINOE KOAUYECTBO KACAOPOIa Pa3IOKeHneM
TBEPAOrO NepMAHTaHATA KANUA — OOKIYHON MAPraHUOBKH M3 AOMAlIHeH an-
TeUKH.

Jins aroro norpebyercs jKene3Has MJIM MeJAHAS IUIACTHHKA, KYCOK JKec-
TH WM HEHYXKHBI| Yepenok oT pasbutoi dapdopoBoii yamku. Ira nIacTHH-
K& WAH YepenoK y HAC HA KyXHe GyAyT HCNOAHATE POJb KAPOCTOMKOrO XH-
MHYEeCKOr0 THIAA AN PA3NOKEHHS, M ITOT THreJb AOMKeH GhTh coBep-
wenHo cyxum. [lomMemaem B HEro HEMHOr0 KPHCTA/IMKOB MAPraHIOBKH

Bon;p—; \ ' ]

HCl(pas6.)

— unk

|
|
|
. . o

Puc. 59. Bopopoausie MBUIbHLIE NY3LIPH
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(mo o6bemMy He Gonblle YeTBEPTH YAKHON NOXKKH), KJajeM Ha KoHQOPKY ra-
30BOH NIHTHI ¥ 3aXKUrAeM rald.

Kar ToNBKO NIaCTHHKA XOPOIIO HarpeeTcs, HAYHETCH PA3JIOXeHHe nep-
manradara kanua KMnO, g0 manramara xanua K,MnO, u auoxcnaa map-
ranna MnO, c ogHOBpeMeHHEIM BhlZleleHHeM rascolpasnoro kucaopoaa 0,.

Yrobe: ybeauThCA, YTO B PE3VALTATE PEAKIIMH JEHCTBHTE/ILHO BhiAENA-
eTcA KHUC/AOPOA, K KYYKe KDHCTANNOB Ha IIACTHHKE HAA0 NMOAHECTH ene
TIEOUYIO JePEBAHHYIO NAN0YKY — JYYHHKY. BOIH3H KPHCTANIOB MepMaH-
raHaTa Kajaius oHA JOJKHA ADKO PA3rOpeThCA: KHCAOPOA OYeHb XOpPOLIO MoA-
AepPXKHUBAET ropeHHe.

MHI!}"I‘ Yepes NATh—AeCATH NOoCae Havada OllkITA HAA0 BEIKJAKYMHATb a3 1
NOXAATHCA, MIOKA HAII THTEAb OCTEIHET. 3aTeM OCTOPOMKHO, C MOMOIILI) JTHC-
Ta GyMars uau mano4xoll caeiyeT cehaTh OCTATOK OT NPOKANMBAHUA B CTa-
KaH, Ky/a 3apaHee HATHBAIOT BoAy. PacTBop okakeTcs 3JesieHbLIM H3-34 NPH-
cyrcTrA Manrasata kaaua K,MnO,, 8 KoTopslil npeBpaTHIICA OepMaHranaT
kanua KMnO,, # MyTHEIM OT YACTHUYEK HEPACTBOPHMOrO AHOKCHAA MAPraH-
na MnO,. A Bean pacTBOpP MCXOJHOrO BelecTBa (MapraHnoBK#) Gula Gb po-
30B0O-(hHONETOBRIM!

Kpacussie reoagn

Ecnu B joMe ecTh MeHbIH Kynopoc (ero npoaaioT B X03AHCTBEHHKX Ma-
rasHHAX M Ha PRIHKAX, TOPTYIIIHX CTPOHTENLHEIMHE MATEDHAJAMH HJH pe-
AKTHBAMH JJIA CAJOBOAOB M OFOPOJAHHKOB), MBI CMOMKEM 3AIPOCTO «IDEBpa-
THTB* KeJe3dble reo3an B Meausle. lna aroro morpelyerca mpe:sje BCero
TUIATENBHO OYHCTHTE FBO3JH HJIH APYrHe XKeleaHkle NpeIMeThl, KOTOPLIe Mbl
XOTHM MMOABEPrHYTh ¢YyAECHOMY MPEBPALICHHIO®, OT PIKABYHHBI, 8 MOTOM
06e3KMPHTh — T. €. XOPOLIEHLKO BRIMEITh B ropaveil Boje CO CTHPaJAbHRIM
NOPOLIKOM HJAH CPEACTROM JJA MbIThA NOCYAbI, A& HAIOCNEJOK TPOTEpPEeTh
BATKOMH, CMOYEHHOI cTHPTOM, GeH3MHOM HJIH AlleTOHOM.

IIpurorosus 5% -HEi roayGoii pacTBOp MEAHOr0 Kymopoca, MOrpy3nM B
HEro XeJesHble MpeAMeTh TaK, YTOOLI OHH NOJHOCTHIO OBIIM MOKPEITH MKHJ-
KocThio. IIpu 3ToM MOXKHO AaXKe NPOH3IHECTH Kakue-HubyaAb BonmebHBIE 3a-
wamHanus THoa: «[IpespaTucs, cepoe jxeneao, B KPACHYIO Me/ib!s

Ve uepes 30—40 MEEYT MOKHO BHHYTH XKeJle3Hble NpejgMeTs U3 pac-
TBOpA ¥ YOEAHTBCA, UTO HA MX NMOBEPXHOCTH MOABMJICA CJIOH PO30OBO-KPACHO-
ro MeAHOro NOKPHITHA, & PACTBOP Kynopoca npuobpen smecTo roayboii sene-
HOBATYIO OKpacky. [IpuunHa 2T0ro +uyjsas — B OKHCAHTENbHO-BOCCTAHOBH-
TeALHOM NpONecce, HHAYE FOBOPA — B PeaKIUH 3aMelleHHA MeJIH Xeae3oM.
Keratn ckasath, aAXMMAKH — NPEANIECTBEHHAKH COBDEMEHHBIX XHMHKOB
BCepbe3 CUMTAMAH, 4TO NPH TAKOH peakunuyu Melb 3AHOBO «DOMJIAETCHA» N3
pactsopal

Cnana 24. Onnime dus seiadweco dpame 405



NMPIWIOXEHUSA
Hpuwioxwcenue 1

ITepuogudyeckas cHCTEMA XHMHUYECKUX 3JTEMEHTOB
IO. . Mespgeneesa

2 4 5
A NG V6 VB VB WiliB, VIlIE,
myna | rpyma |[rpyna || pyna || rpynna || rpynna pynna

rpynna
I - Cumson — Nopsaxoswit HOMED
—— OTHocHTENbHAR

i -3 IBe 4 Ha3sanwe — aTOMHaR Macca

.01
Bepunina
Mg 12

FIK|
LR

K m|[ca ®|[sc 21|[Ti 2|V  B|Cr 2¢|[Mn %
»N10 40,08 4496 4788 50,94 51,996 5494
Karwdh Kamugeh | (Camgped || Tinan Barages Xposs | Mapraneu

a7|lse 38 n|zr |[Nb 41|[Mo 22|[Tc
5 L) .82

Co &7
58,93

2 8

Rh 45

L) anxn 29 95,94 a9 12

Pyl ||

o

Crpopst
Ba || s-n|[Af 72/[Ta BIW 7a[Re
13| |la-lu 17849 180,95 183,85 186,21
Bapwii
5
Papit

g 5
e |

192,22

it

Ra 88|[ #8-103][Rf 104|[Db 105|[Sg 106|[BR 107 Mt 109
Ac-Lr %111 262,11 23,12 264,12 %713 268,14

-

E
i

Celioprwi | | Bopeeit

Pr 59/INd 60|/|[Pm 61{|Sm 62
140,91 144,24 144,91 150,36
Npassama | |Hoogs | |Mpowsred | | Casagesil
Pa 91{|U 92|INp S3||Pu ™
21,04 23,03 .06 244,08
Tip Ypast yod | |Nayroedt

la
*  JlantaHouaw | | 1ms
]

Ac 89
* % AktuHOMAb W

- SFF @
igs:iﬁga i

406 TMpusoxcenue 1



[0 )2 ][ B[ w] s ][ 6] 7] 18
we, | 6 (| ws | wa {l || w va || wa VIIA
pynna I pynna [rpynm “ rpymna || rpynna || rpynna pymna || rpynna || rpynna

Al
lmm.al
N 28j[cu 2|zn %][Ga 31- Ge 32'
weo||  ms|| o ssvz,. 21|
Hmens | |Mems | [ | |ranmei J!I'mmmﬂ
[ﬁ'ﬁlAg 47|[Cd 48](in " ¥)[sn 50|[Sb 51|
10642 e n2a| m.nll Ilam 121751
LFlamm | [cepeton | |canmws | {wunt | {0ncuo
Pt 78|[au 79| 79ng so'.n 81 [Pb az. 33'Po 8|
185,08 196,97 2059| | mm} mu 98'
_nmmca ﬂ!ﬂum-lli’m: . :huﬂ |Eu:ny1 !
b ir2 na 114
|
K ‘\ W O O

1 ml 1]
Meranns  AmdoTepHue Hmwm-
| InesenTy

{mm {212
L !L |

Eu 63(|Gd 64|[Tb 65/[Dy 66|(Ho &7|[Er G ¥Tm 8|yp W|[Ly 71
wer|| | wmas|| | seml| ees||  sass||  veas||  wam|| || mew
Eapondd !r | {retu | [ ronast  |[opos  {irma || Do

]

Am % [Cm 96| (B 97] CT 96| Es 9] [Fm 100 (M 101 [No 102 (7 108
|
|

308 wm||  m =10 =28 5718| | 258,10 259,10 260,11
e | [kopwt | {sope | [anaporseds | soearaiuns |Gupnat | [ hosenst | |

Tpusoxcenue 1 407



Hpunroxcenue 2

I[a'ra " NIPHOPHUTET OTKPLITHA XUMHYECKHX 3JIeMEeHTOB

Astopm

Ac | Akt A. Jlebbepn (Ppaniusi)

Ag | Cepe6po —

Al | AnmoMuanit 1825 X. 9peren (Janus)
Am | Amepruumii 1944 T'. Cubopr, A. I'opeo n ap. (CIILA)
Ar | Apron 1894 1. Panei, ¥. Pamaait (Aarmaus)

As | Muiussax * e

At | Acrar 1940 3. Cerpe, /1. Kopcor, K. Makenan (CLIA)
Au | 3onoro * —

B Bop 1808 JI. Teii-Jlwccaxk, JI. Tenap (Ppannus)
Ba | Bapuit 1774 K. Uleene (IlIsenus)

Be | Bepuanmii 1798 JI. Boxnen (®pannmns)

Bh | Bopwuit 1981 I1. Apm6Gpycrep u ap. (PPI)

Bi | Bucmyt * -

Bk | Bepxamit 1949 I'. Cubopr, A. I'nopco u ap. (CIIIA)
Br | Bpom 1826 A. Banap (Ppannus)

C Yraepoa * -

Ca | Kansuuit 1808 I'. laBu (Anraus)

Cd | Kagmuit 1817 @, lIrpomeiiep (Cepmanns)

Ce | Ilepmit 1903 W. Bepnemuye, B. Xucunrep (Ilsewus);

M. Knanpor (lepmarns)

Cf | Kaaudopsmi 1950 I'. Cubopr, A. T'nopeo u ap. (CIIIA)

Cl | Xnop 1774 K. Illeene (IlIsenus)
Cm | Kopuit 1944 I'. Cubopr, A. I'nopco n ap. (CIIIA)
Co | KobGanbr 17385 I'. Bpauar (HiBenus)

Cr | Xpom 1797 JI. Boxnen (®pannus)

Cs | Lleawmit 1860 P. Bynaen, I'. Kupxrod (Fepmauus)
Cu | Meas * —

Db | MyGmmit 1970 I'. H. ®népos, U. 3sapa u ap. (CCCP); A. I'n-

opco u ap. (CIIIA)

Dy | Ducnpoauit 1886 I1, Jlexok ae Byaboapar (Ppanunsa)
Er | Apbnmit 1843 K. Mocanaep (IlIsennsn)

Es | Dftamreiinui 1952 T'. Cubopr, A. 'nopco u ap. (CILIA)
Eu | Esponuit 1901 9. Jemapce (Ppannus)

F ®rop 1771 K. llleene (UIsenusn)

Fe | ¥eneao b -
Fm | depmuii 1953 I'. Cubopr, A. I'nopco u ap. (CLLLA)
Fr | ®paunnuit 1939 M. Ilepe (Pparuns)

Ga | Fannni 1875 I1. Jlexok ae ByaGoapan (®pannmus)
Gd | F'agonmamit 1886 I1. Jlexoxk se Byaboapau (Ppanuus)
Ge | lepmanmnit 1886 K. Bunkuep (Fepmanusn)
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*
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1772
1807
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1898
1751
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1774
1804
1669
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I'. Kasenaum (Asrans)

K. HKancen (Ppanuusn); H. Jloksep,
9. ©panxnasn (AHrIUA)

1. Kocrep, 1. Xeseun (lauus)

I1. Knese (IlIpemns)

I'. H. ®aépos, U. 3sapa u ap. (CCCP);

I1. ApMGpycrep u ap. (PPT)

B. Kyprya (Ppauuus)

@, Peitx, K. Puxrep (l'epmanusn)

C. Tenuaur (ARraus) |

I'. lanu (Aurans) |

V. Pamaaii, M. Tpasepc (Anraus)

K. Mocanaep (IlIsenusn)

A. Apdsencon (LIsenus)

I'. H. ®aépos u ap. (CCCP); A. 'uopco u ap.

(CILIA)

K. Vpben (Ppanuna); K. Aysp dosr Bease-

Gax (AscTpus) |

I'. Cubopr, A. M'wopco n ap. (CIIIA) |

I'. doeu (Auraus)

10. I'an (Illsenus)

K. Uleene (LlIpenus)

T1. ApmGpycrep u ap. (OPI)

1. Peaepdopa (Auraus) |

I'. lasx (ABraus) |
|
|

Y. Xargerr (Aarans)

K. Ayap dou Beancbax (Asctpus)

V. Pamaaii, M. Tpasepc (Asraus)

A. Kponcrear ([lIsenus)

I'. H. ®aépos u ap. (CCCP)

9. Maxkmnanan, O, Ji6acou (CLIA)

K. Lleene (UIsenus); Mx. ITpucran (Aur-
ans)

C. Tennant (Auraua)

X. Bpanar (lepmanusn)

@, Coanm, J1. Kpancron (Auraus); O. I'an,
JI. Meitruep (lepManus)

V. Boanactos (Auraus)

Jx. Mapuncks, JI. Fnennennn, Y. Kopuena
(CLIIA)

M. Cxaoaorckasn-Kiopwu, I1. Kiopn (Ppanuus)
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Ipodoaxenue madauybt

j JneMeHTA OTEPWTHA
Pr | [Ipaseogum 1885 K. Aysp ¢on Benescbax (ABeTpus)
Pt | Maatmea x =
Pu Ilayrorui 1941 I'. Cubopr, 9. Makmunaan i gp. (CIIA)
Ra | Paguit 1898 M. Crunomoscran-Kiopn, II. Kiopu (dpan-
unA)
Rb | Pybuanit 1861 P. Bynazen, I'. Kupxro¢ (I'epmarns)
Re | Penuii 1825— | B. Hopnak, M. Taxke (Fepmanms)
1828
Rf | Peaepbopanii 1968— | I'. H. daépos, K. 3eapa n np. (CCCP);
1969 A. T'nopco u ap. (CIITA)
Rh | Poanit 1804 Y. Boanacron (Anrans)
Rn | Pagon 1900 @, llopa (Fepmanus)
Ru | Pyrenni 1844 K. K. Kaaye (Poccusn)
S Cepa * —
Sb | Cypsma * —
Se | Cranauit 1879 JI. Hunscon (Lllpenns)
Se | Cenen 1817 . Bepuemnye (Illsemss)
Sg ! CunGopruwii 1974 I'. CuBopr, A. 'vopco u ap. (CLLIA)
Si | Kpemumit 1823 1. Bepuennye (Iserss)
Sm | Camapmii 1879 I1. Jlexox pe ByaGoapan (Ppanuns)
Sn | Onoso * —
Sr | Crponumit 1787 A. Kpotdopa u V. Kpykinesk (ArRrina)
Ta | TasTaa 1802 A. Oxebepr (Ilpennsa)
Tb | Tepbuii 1843 K. Mocangep (Illseunsn)
Te | Texneunit 1937 9, Cerpe, K. Ileppnep (Mtanus)
Te | Tenayp 1782 @, Mionnep don Peiixenmreitn
(Benrpua)
Th | Topwuit 1828 H. Bepueanye (IIseuus)
Ti | Turau 1795— | M. Kaanpor (lepmanus)
1797
Tl | Tammmi 1861 V. Kpyxe (Arraus)
Tm | Tyani 1879 I1. Knese (IlIpenns)
U Ypan 1789 M. Knanpor (Tepmannsn)
A Bananmnit 1830 H. I'. Cederpém (IlIeerns)
w Boasdpam 1781 K. Ileene (IlIseuus)
Xe | Kcenon 1898 ¥. Pamoaii, M. Tpasepc (Aarauns)
i Hrrpmit 1794 10. Tagomun (Purnaanua)
Yb | Hrrepbni 1878 I, Mapunsak (IlIseinapus)
Zn | Ilnex L —
Zr | UnpxoHuit 1789 M. Knanpor (Fepmanns)
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Oxonvanue maGauym

Cxmmox w massamme Astops
BIIS18SHTA OTKPRITHS
110 e 10. I1. Oramecas u ap. (CCCP); I1. ApmGpyc-
Tep u ap. (PPT)
111 b I1. ApmGpycrep u ap. (PPIN)
112 i I1. Apm6pycrep u ap. (PPT)
114 P 0. I1. Oranecan u ap. (Poccus)

* JnemenT B cBOGOAHOM BHAE, €10 CNAABLI MM COCANHEHNS HIBECTHA! C APEBHAX Bpe-
MEH HJIH C 3NoXH Cpe)mesexolul.

** [IPHHATO peleHHEe He 1P BATH 3. TV H 0 HA, OrPAHUYHE-
WIHCE TOMBKO ro HOMEPOM,
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Baxxenponep, lenpux — 19.10
Bacuauii, Baseutnu — 1.7
Béaep, ®puapux — 4.18, 8.23, 122,
13.35,14.6,14.35,17.1
Bepuep, Ansdpen (1866—1919) —
14.25
Burae6, Morann Xpuctuau — 1.9
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Bucamuennyc, Horasn — 13.21
Boxaen, Jlyu Haxkona — 4.11, 4.30
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Byand, [lurep — 14.51
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l'a6ep, Ppun — 14.33
Tau, IOxan — [1.19
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11.20
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6.24,1386, 14.15, 14.18
I'meamnn, Jleonoasn — 6.21, 12.29
Coappumanar, Manc — 18.8
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JNaasron, [xon — 14.10
Jlé6epeiisep, Horanm Boanprasr —
10.3,11.26,14.3,16.7
Jlpe66en, Kopuennye — 9.14
Jlpexcenas, Ivnis — 14.49
Joanu, Temppn — 4.1, 9.15, 9.18, 9.24,
9.39, 1427, 164
Mwameas e Morco, Aupu Jlyn — 13.7
Joaonr, IIvep JTyn — 13.21
Jopan, Kan — 8.22
3urmomun, Puxapa — 19.6
3uann, Hukonait Hukonaesuu — 14.44
Ka6ayxos, Hpan Anexceesuy — 9.28
Kasenawu, lenpu — 9.17, 12.10, 12.30,
14.39
Kammepep, Au — 7.5
Kapo, leapux — 7.28, 13.33
Kexyae, ®puapux Asryer — [4.43
Kupxrod, I'ycras — 11.2, 14.26

, Mapran — 3.26,4.17,4.20
Kaaye, Kapa Kapaosuy — 14.34
KouasGe, l'epman — 18.9
Konn, Tepman — 22.2
Kporcrear, Axceas — 2.20
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12.30, 14.23, 14.29
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Jlangoast, I'an Menpux — 19.9
Jle6o, IMoas — 4.19, 8.22
Jlesur, Kapa — 12.25
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JIamu, Knon Orroer — 11.12
Marnyc, l'enpnx I'ycras — 13.38, 20.10
Maxep, Ilsep — 13.27
Maprrpad, Asgpeac Cmruamyma —
1447, 152
Mapren, [Isep — 14.36
Mapym, Maprusn san — 9.8
Mapm, [Ixxefime — 9.19, 12.16
Menpenees, Jmutpuit Hsanosmy —
10.12,10.15,10.16, 14.2, 14.12, 14.40
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