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MeTOQ8MH aneKTpOMHrpaDHH H HOHHOrO 06MOB8 HSMH paaee 6wno DOK838HO/I/' qTO 

8CT8THH, nocneQBHA H9CT86BnbHblA 3n9M9HT rpynnw rannOBQOB, M0~9T HSXOQBTbCH B 830T

HOKBCnWX paCTBOp8X0 COil9p~8DIHX 6axpoM8T-BOB, B cjJopM9 OQH038pHilHOrO K8THOH8. no p>l

llY CBOACTB 3TOT nono~HT9nbBblA HOB B8DOMBB89T OQHOBanOBTHb!A TSnnHA: OR B3Bn9KH9TCII 

H3 I - 5 M pacTsopoB HNO 1 . ocaQKOM 6axpoMaTa Tannaa ( Ta6ru<na I), cooca~aeTCII 

) 
/2, 

c aoQaTOM cepe6pa ( Ta6nana 2 ,aQcop6apyeTcH aa JtpHcTannax cjJoccjJopaosonbcjJpa"'aTa ne3RII 
x / 

(Cs
8

P W). 

06p830BHHH9 ManopaCTBOpHMblX B pa36aaneaawx MHaepanbHbiX xacnoTax coneA QH-

reTepononHKRCnOT - o6mee ceneKTHBH09 CBOACTBO TR~9nb!X OQHOB8n9HTHblX K8TROHOB. 0Q

H8KO 8QCOp6nRH HCT8TRH8 BMeeT pHQ OC069BHOCTOA, H9 CBOACTB9HHWX QpyrHM OQHOBaneHT

HblM xaTHOHaM, B qacTHOCTH 'It+ H Cs + • B pHQy menoqaoMeTannaqecKHX cone A cjloc

cjlopaoaonbcjlpaMosoA KHCnOTbl acTaTBB nyqwe scero Hllcop6apyeTCH aaa6onee ycToAqaaoA 

SonbwoA a36biTOit HOHOB ne3BH B pacTsope HaQ ocaQKOM, npaxTaqecKB nonaocTb~ 

noQasna~DIHA aQcop6nBIO sa Cs 
3
P W Qpyrax OQBOBaneBTBbiX MeTannoa, ae yMeabwaeT 

aQcop6ua~ JtaTaoaa acTaTaaa. Kacnaa conb 

Xy~e HOpMSnbHOA. 

Cs HPW 
2 

aQcop6apyeT acTSTHH 3aaqaTenbao 

Mw ae Morn• cTporo o61oiiCH11Tb npR'IH:Hbl TaJtoro HHTepecaoro noseQeHHII JtaTaoaa ac

TaTaaa. B naTepaTYpe ae yQanocb aaATB coo6meaaA o6 aaanoraqawx caoAcTsax KaKax-na6o 

QpyrBX sneMOBTOB. 'lT06b! nony'IH:Tb BOBblO CB9Q9BBII 06 3TOM nponecce B 9DI9 pa3 YTOqHBTb 

BM9!0DIB9CJI ll8BBW9, 6binO DpoQOn~eBO HCCn9QOBaHB9 8QCOp6DBB 8CTHTBB8 cjJoccjJopaoBOnbcjlpa-

M8T8MB. 

Mbi ae ocTaaaBJIBBaeMca B aacTOIIDieM coo6meaaa sa aonpocax nonyqeaaa npe napaTa 

8CT8THH8 H H3M9p9BBII ero p8QB08KTHBHOCTH 0 T8K lt81t OBH 6blnH DOQpo6HO H3n0~9Hbl B Ba

/1,2/ 
WBX ony6nBKOB8BBbiX CTSTbRX • 

B xoQe uposeQeBBII pa6oTbi Bb!IICBBnocb, qTo npoQyltTW paano~eaa11 "l• cy-

IU9CTB9HBO B3M9HII!OT pe3ynbT8Tbl 31tCD9pBM9HT8. no3TOMY KBCnOTS KBMBcPBKSDBR •x.q. • 

(BTYMXn ...QPY-29-55) QononaaTenbHO oqamanacb QByXKpaTaoA nepeKpHCTannH38DBeA H3 

0,1-0,3 II H N0 3 
'lTo6w nonaee OTQ9nBTb paCTBOp ltBCnOTbl OT TOHKOA B3B9CR B9p8CT-

BOpHMb!X npHMeceA, It BOMy Q06aBnllnCII MOnKOBOnOKHHCTblfl, CD9DHMbBO ot:;pa60T8HHWA ac-

6eCT/S/ B cycneH3HII oT<jlHnbTpoBblBSnacb qepe3 CT91tJI>IHHblA cPBnbTp N. 4. nepeQ YCT8HOB-
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...-1 ·4 
H lW a 2.10 w a IM H NO a - 1. 10 M H ~ Cr ~0 1 no6aaru11111 KOA TBTpa X paCTBOpy 

10- 15.10"tixr Cs NO a lfepe3 cyTKB pacTBOp nexaHTan&eA oTnenllllll oT Bbtnaamero ocan-

xa B cn9Jlbl B3BeCB Yll81UinH neHTpH<jlyrBpoBaHBeM. npRrOTOBneHHbiA T8XBM o6pa30M npenapaT 

H ,P W a Te~eRBe nayx-Tpex Henerr& no3aonan nony~aTb npa pa6oTe c acTBTBHOM xopo-

WO BOCDpoH3BOJlRMbl8 OT ODbiTB X ODlil'l"/1' pe3ynloTBTbl. 

Oc8llXR <jloc<jlopHoaonb<jlpaMaToB npHroTaanuaanHCb He pasee ~eM 3a cyTxB no npoaena-
+ + + 

BBH sxcnepBMesTa. Cs , Rb B NH 
6 

OCBlKJlBllH B 3 M H NO a - 0,005 II H 2Cr ~0 T • npB 

nony~esBB sopManbsbiX coneA xosneHTpanBH KBTBOHa menoqsoro M&Tanna a pacTBOpe nocne 

oca)I(Jlessll 6blnB 2.1 o-2 
II • nepen pa6oToA OCl;l.llKB npOMbiBBnsCb pacTBOPBMR Taxoro lK8 

COCTaBa, XBK B paCTBOPbl,t B XOTOpbiX onpenenllnBCb 8JlCOp6nBH aCTBTRBB. 

PacTBOpbl u oc8JlKB nepeMem&sanHcb B Teqes&e qaca a nesTpB<jlyJKsblx npo6Bpxax sa 
-6 3 1o-t1.10 M cTexnassbtMB MemanxaMB, apamaawBMIICH co ciopocTbJO .. 1000 o6/NBs. KaK 

BBJlHO 113 pe3ynbTaToB, npellCTaanesHbiX aa pacysxe 1, ancop6naossoe paasoaecae JlOCTBraeT

cH 6biCTpo B KOn&qeCTBO a)lCOp6BpoBaSsoro aCTaTBSa se MeSHeTCH BO BpeMesH B BRTepBane 
2 3 

OT 24.10 JlO 18.10 CeK. nocneJlHee MO*HO paCCMaTpBBaTio KaR YX838HBe Ha o6paTHMoeTb 

nponecca aJlCOp6nBR K8TBOHB 8CTaTBHB Sa llOBepXHOCTB TPYllBOpaCTBOpBMbiX KpBCTannoB 

Cs
1 

P W • 

0THOCBTen&Hble xonsqecTaa acTaTBHa, ancop6apoaaBsbte B3 3 IIHNO - 2.10-
2

11CsN0-
-3 a a 

5.10 M H 
2 
Cr 

2 
0 

1 
, npaMo npoll9PllBOBanbBbl aecy ocl;l.l1xa a o6paTso nponopnsoHarr&Bbl 

o6~My p8CTBOpa (Ta6nsna 3). npa pa3nBqBbJX COOTSOWeSBRX pBCTBOpoB B OCBJlKOB cpensBe 

3HB~eBBH xos<jl<j!BnseSTOB pacnpeneneBBR llOnyqBJOTCR Jl0BODbS06DB3KBMH:OT 370 JlO 475. 

0 
Bee npRaenesable Bblwe pe3ynbTBTbl 6blns nonyqesbl npB 15 ! 1 C. Bb1nonseHRe onpene-

neaaA llpB <jlBKCBpoBBSHOA TeMnepaType CBR3aSO C TeM, qTQ llpB npo~HX pBBBbiX ycnOBBIIX KO-

nRqecTBo ancop6apoBaHsoro sa 

pbl (Ta6nsna 4). B KOOPJlHHBTax 

C8 aPW BCTBTHSB pe3KO llB)laeT C yaenaqesBeM TeMD£paTy-

fg K d - t° C sxcnepBMeHTBnbsble TOqxB xopo;no noJKBTCH sa 

npHMYJO (puc. 2), cneJlOBBTenbSO, TeMnepaTypsBR 38BHCHMOCTb pacnpenenesRR KaTHOBB BCTB-
-2 -3 

TBHB MelKJly Cs aPW B JM HNOa- 2.10 II CsNO a- 5.10 IIH~Cr 20 1 orrR-

CbiBBeTCH ypaBHeHBeM BBJlB Kd ·biT 
a: a e · • YMeHbmeBBe xos<jl<j!HnHesToB pacnpeneneHBII 

He CB!I3aHO C Heo6pBTHMbiMB a3MeseHB!IMB XHMBqeCKOrO COCTO!IHH!I aCTBTBHB ana cop6eHT8: 

nocne oxna)I(JleHBR no 0°C npenaapuTenbso HarperoA no 96°C cycneH3BR, conepJKameA acTa

TaR, cop6naR nonsoCTbJO BOCCTBSaBnHBBeTCR. 8o3MOlKH0 0 qTO nepaonpaqHsoA OTpanaTenbHOrO 

BnBRHaR DOBbiWeHHOA TeMnepaTypbl SB a)lCOp6nato RBnReTCR a3Mesesae XBMBqecxoro COCT8BB 

DOBepXBOCTH cop6esTa 3a cqeT CJlBHrB BnpaBO pBBSOBeCaB B peaKnBa 
+ + 

Cs a P W + H ;t Cs~HPW + Cs 3TO BllODBe BepGRTS0 0 TaK KBK KaCnBH COnb paCTBOpa
/4/ 

Ma sa nopRJlOK xyJKe, ~eM SOpMBDbSBH: 0,07 r/n B 0,8 r/n COOTBeTCTBeSHO • naHHble, nps-

Be)leSHble B TB6nHne 5, DOKB3biBBIOT0 ~TO KBTaOB BCTB.TaHa 8.JlCOp6spyeTCH sa Cs H PW 
~ 

BO 

MSOrO p83 XyJKe, qeM HB Cs P W 
a • B aToA cBH3a npencTaanseT asTepec yJKe ynoMHHaB-

4 

--·. 

141 
masrcB pa6oTa XSJIR , a KOTO 

l NH 
6

) lW R 0,1 Ill HNO a 

113 JlaBSblX Ta6nBnbl 5 cnenyeT, 

JlDH K8TBOBa BCTBTBSB 6on&me • 

6bl o6pa30BbiBBTb c <jloc<jlopsoao 

ll83RA. 

Mbl yJKe BbiCXB3biBBnH nJ>E 

CR nyqwe Cs lW 1 '16M c 
HBTpaT lle3aR, CB!I38SO C yaens 

SBCblill8SSOA CTpyxTypoA, sa KO' 

nonoJKesua cnenoaano, ~ se 

JtaTBOB acTaTRB8. MOlK8T MC 

Rb NO a • NH NO 
6 a B p8.• 

BO, sa6nJO)laeTCR SS OllbiTe ( TB' 

Cna6o 3aBBCRT OT KOHlleBTp8llHI 

Pe3Koe yMea&meHHe cop6Hpye~ 

BBeM ltaK R3MeBeBB!I COCTaBa 0 

MeCTO B ICOHlleBTpBpoBaHHbiX pa 

Mbt npennonaranB, no ac 

HOBaneHTHblMH K8THOH8MB BJlCC 

TO, qTo B JlaBSOM cnyqae Mbl I! 

XaCnOpoJlOCOJleplKBillBMH KSTaOBI 

RM89T 8B8nOrR11Hbi8 XHMRqeCKH 

noaTOMy 6btn0 6bi HHTepeCHO H 

paCTBOpHMOM <jloc<jlopHOBOnb<jlpa~ 

MyTan, KOTOpbiA, HaDpHMep, B 

MaToM: (BiO)~Cr~OT 11cXOJlR 

CHHTe3HpOB8Tb ( Bi 0 ) a PW 

HccnenoaaBHe He ynanocb, TalC 

H Bi (NO a> a DpoHCXOJlHT pa: 

pBTHpoB8HSOA OKaca BOnb<jlpaMa 

pe3yn&TaTOB HanpaWHBaeTCR Bl 

wo. a3 HlW • Bo3MO 

MO, aTo paHee se Ha6ntonaawee 

aoro HccneaosaHHR 1 qTo,oaaaKc 

nn11 sac onpeneneHHbiA Hl 

llHH H PW 
a 

H BHCMyTa OCa)lO 



·4 
D M H 0 Cr ,0 T no6asruum 

oTnenBnB oT swnasmero ocan-

IHhlll TaiCBM o6p830M npenapaT 

DpH pa6oTe C acTaTBHOM XOpo-

ee qeM 3a cyTxB no npoBene

- 0,005 II H iCr 00 T • npB 

o MeTanna B pacTBOpe nocne 

nBCb paCTBOpaMB Tattoro lK9 

aCTaTBB8. 

9HTpBcjlyJKRYX npo6RpK8X Ha 

tOpoCTbJO .tooo o6/MBa. Katt 

IBOHB09 paBHOB9CB9 llOCTBraeT-

!TCSI BO BpeMOBB B BRTOpBane 

u yxa3aBBe Ha o6paTRMoeTb 

paCTBOpBMbiX ttpBCTannoB 

t3 3 II H N 0 a - 2.to-
2

11CsNO; 

I o6paTHO npoDOPfiBOR8nbHhl 

paCTBOpoB B OC8lliCOB CP8llRB9 

tDB31CHMR:OT 370 110 475. 

15 + 1°C. Bwnonaease onpene-

11 npo'IBX paBHbiX ycnOBBBX ItO-

~T c YB9nR'I9HH8M T9MD£P8TY-

Ible TO'IXB xopo;no noJKaTcH aa 

pacnpeneneusH ttaTROHa acTa-

- 5.10-3 II H0Cr ,0 T OIIli-

KO~BnReHTOB pacnpenen&HHSI 

HHBH acTaTHHa BnH cop6eHTa: 

cycneH3BR, conepJKamell acTa

epBonpB'IRHoA OTpRnaT8nbHOrO 

~9H8HBe XKMR'leCKOrO COCT8B8 

peaxnHH 

iK KaK KBCnaH COnb paCTBOpH

>TBeTCTB&HH0/4/ • naHHbl9, DpH-

:>pf5gpyeTCH Ha Cs H P li • BO 

~n!!&T HHTepec YlK9 ynoMHH8B-

I 
I maRCH pa!SoTa XanB

141
, B xoTopoll OTM&'IaeTcs, 'ITO xoaojlljlnBeBT pacnpeneneHHR Cs + M9lKAY 

l NH , ) ,PW B 0,1 Ill HNO a B TpBnnaTb pa3 6onbme, 'I&M nps ancop6nBB Ha (NH) :lfPli 

H3 nasswx Ta6nBnw 5 cnenyeT, 'ITo asanorB'IHoe oTHomeHBe xo~BnseaToB pacnpeneneass 

nnsr xaTxoaa acTaTRHa 6onbme eTa. BeposrTao, B MaxpoxonaqecTBax xaTuoa acTaTRHa Mor 

6bl o6pa30Bb!BaTb C cjloccjlopBOBODbcjlpaMOBOII KBCnOTOI! 6onee DpO'IHbl8 HOpMaDbHble COnB, '19M 

D93BII. 

/2/ 
Mbt yJKe BwcJta3wBanB npennonoJKeaBe , 'ITO nocttonbxy ttaTBOH acTaTBHa ancop6apyeT-

csr nyqme CafW , '18M ·Ca 
0
HPW , TO DOBblW9HRe ancop6nHB B paCTBOpax, conepJKaWBX 

BBTpaT D93RR 0 CBR3aHO C yBenR'I9HB9M Ha DOB9pXHOCTR ICpBCTannoB KOHD9HTP8DDR y'I8CTKOB C 

sacwme.llaoll cTpyttTypoll, sa xoropwx, co6cTBe.IIHo, 11 nottanB3yeTcH a cTaTHH. H-a 3Toro npen-

nonoJKeassr cnenoBano, 'ITO se TOnbxo sa Cs PW a 
K8TBOH aCT8TBR8 MOlKOT AllCOp6BpoB8TbCR ny'IW& DpB DOBhlWOHHYX l<OHD8HTp8DBHX 

Rb NO a B NH , NO a B pacTBope. Tai<oe yBenB'I&BBe ancop6nuu acTaTaaa, nellcTBRTenb-

uo, aa6nJOnaeTcR a a onwTe ( Ta6nxna 5). KonB'I&cTBO acTaTuaa, ancop6BpoBaaaoro Ha Cs j'W 
cna6o 3aBBCRT OT ICOBDeBTpaDRR a30THOil KRCnOThl B RBT9pBane OT J M llO 5 II (pRe. 3). 

Pe3xoe yMeabmeaae cop6apyeMOCTB np• 6onee Bwcoxax xBcnoTaocTHX MOJKeT 6biTb c nencT

BHeM KAK B3M9B8HB!I COCTaBa DOB9pXHOCTR, T8I B pa3pymeBBH Cop69HTa, KOTopoe HM89T 
/5/ 

M9CTO B ltOHD8BTpBpoBaHHbiX pacTBOpaX MHBepanbHbiX KBCDOT 

Mbt npennonaranB, 'ITO Bo3MOJKRol! npB'IBBoA neo6bt'IHoll no cpaBHeHHIO c npyrHMH on-

HOB8n9HTHhlMB K8TBOHaMR 8llCOp6nBH ttaTHOHa acTaTBHa Ha cjloccjlopBOBOnbcjlpaMaT8X SIBD!I9TC!I 

TO, 'ITO B naRBOM cnyqae Mbl BM99M neno He C DpoCTbiM KaTROHOM At+ , a CO cnOJKHbiMH 
+ + 

At 0 • H 0 At • ( H3B9CTHO, 'ITO ROll KRCnoponoconepJKalllHMH KaTROB8MR 
• 16 11 

BM99T 8HanorR'IHbl9 XRMH'19CKRe COCTO!IHB!I 0 ycTOii'IHBbl9 npH onpeneneHHbiX ycnOBHHX ' ) • 

no3TOMY 6btn0 6bi HHTepecao H3Y'IBTb ancop6nBIO xaTBOHa acTaTBH8 Ha KaKOM-HH6ynb TPYllHO

pacTBOPHMOM cjloccjlopHOBOnbcjlpaMaTe OllHOBaneBTHOrO OKCHKaTBOHa. nonXOll!llllHM K838DCH BHC

MyTRn, KOTOpbiii, aanpHMep, B 1-2M H N 0 a o6pa3yeT TpynHopacTsopBMbiii ocanox c 6axpo

M&TOM: ( B i 0 ) 
0
Cr 

0
0 T HcxonH B3 STOll oTnaneaaoll aaanorss, Mbi aaneHnHCb, 'ITO cMoJKeM 

CBHT83HpoB&Tb ( Bi 0 ) a PW ana ( Bi 0 ) 
0
HPW K coJKaneHHto, npoBecTB aaMeqeaaoe 

sccnenoBaRRe ae ynanocb, Tax KaK nps cnaBaHBR IM no p8CTBOpoB 

npoHCXOllRT pa3pym&HH9 cjloccjlopHOBOnbcjlpaMOBOII KBCnOThl C Bbtnall9HH9M rRn-

paTHpdBaHHOft OKRCB BOnbcjlpaMa (Ta6nHU8 6). npR paCCMOTpeRRH DpHB9ll9HHbiX B T86nHUe 6 

pe3ynbT8TOB H8Dp8WHB89TCSI BbiBOll 0 TOM, 'ITO BRC!ocy'T nerKO BbiT9CHH8T OllHY MOnexyny 

R3 • Bo3MOJKHO, ao Meaee B&poHTHO BbiTecHeHHe BTOpoll MoneKynbl • Bsns-

Mo, 3To paaee ae aa6ntonaBweecsr apyrHMH aBTopaMR HBneHse, 3acnyJKHBaeT 6onee n eTanb-

uoro HccnenoaaHHSI, qTo, o.o.aaxo, BhiXOAHT 38 paMKH aamero uarrpaaneunR. 

DHH 

nn!l HaC onpeneneHHhlll HHT&pec npeaCTBBnHn TOT cjlaKT, 'ITO o6p830B8BWHIICH DpH peaK-

H PW 
a 

a BHCMyTa ocanox WO·H 0 
a • 

ancop6apoBan acTaTHH. Bo3HHKan Bonpoc, He 

5 



CBR38H8 flH diiCOpOURH K8TROH8 BCTBTHHB HB Cs PW 
a c MHKpopa3p)"WeRBRMR nosepxaoc-

TH cop6euTa B a30TROKHCflbiX pacTsopax B c o6pa3oBaBBeM B pe3ynbTaTe &roro npoaecca aa 

KpBcTannax ~oc~opHOBOnb~paMaTa cnoa MenKonacnepcaoA sonb~paMosol! KHCflOTbr? Xopomo 

H3B8CTHO H3 auanHTH'I8CKOA Up8KTHKH 0 'ITO aMOp~HaR rHnpaTHpOBaHHBH OKHCb BOn~paMa, 06-

naJl810In8SI pa3BHTOft nOB8pXHOCThl01 He SIBnH9TCSI ceneKTHBHbiM HOH006M9HHHKOM H MO>KeT S.Q-

COpOHpoBaTb 113 KHCflbiX paCTBOpOB MHKpOKOflH'I8CTBa p83flH'IHbiX KBTHOHOB. 

Bbrwe H3no>KeHHbre coo6pa>KeHRR nenanu aeo6xonRMbrM u3yqeuue ancop6aaa KaTaoaa 

BORb~p8MOBOJl KHCROTOl! B 830THOKRcnbiX p8CTBOpBX, 

00'b8MHCTbl8 08flbl8 OCBIIKH W 0 a H 
2 

0 UORy'ISRHCb 38 CYTKH 110 OflbiTB UpR CnRB8HHH 

oxna)t(Jl9HHbiX paCTBOpoB Na WO H Q 3M H NO 
2 • a 

Henocpei!CTBeHao nepe11 npoBeQeHH-

eM onpeAeneaHll OCSAKR UpOMbiBBflHCb T8MH paCTBOpBMH, B KOTOpbiX UOTOM H3Y'I8fl8Cb 8ACOp6-

UHH KBTHORIJ BCTBTi!HB. YcnoBRH nposeneHRR SKCU8pHM8HT8 ObiRR Te >Ke, 'ITO H npR pa6oTe 

C ~C~pHOBOflb~p8M8T8MH. 

2 
BpeMa KOHTaKTa (36.10 ceK) oblno RBHo ael!ocTaTO'IHo nns AOCTR>KeBBH ycnosaA,6RH3-

KHx K pasaosecHbiM ( Taonuua 7). Ho cneuB~RKa pa6oTbl c KopoTKOJI()(BYIUHM sneMaBTOM l!l 

ASHHOM cnyqae Qenana HepaUROH8nbHbiM llOflY'18HHe SKCD8pHM8HTHRbHbiX AaHRbiX DpB 6onee 

nn&TenbHbiX speMeuax. 

Pe3yflbT8Tbl OllbiTOB DpHB8118Hhl B T80flHUaX 8 H 9 H H8 pRCYHKe 4. QqeBBAHO, 'ITO BC8 

38BHCHMOCTH 8ACOpOUHH K8THOH8 8CT8THH8 HB WO a. H .0 HM810T COBepmeHBO RHOA xapaKTep, 

'18MB cnyqae Cs
3
PW R, cnenoBaTenbHO, aawu onaceaaa, 'ITO ancop6naa aa ~c~pao-

BOflb~paMaTax CBR38H8 C pa3pymeHR8M COpOeBTa, B80CHOB8T8RbBblo 

3aKR10'18HB8 

1 • nony'IBHbl SKCR8pRMBHT8RbHbl8 A8HHb18 00 BIICOpOUHH K&TROHa 8CT8THH8 HB ~OC~pHO

BOflb~paMaTe UB3RH H3 paCTBOpoB 830TROA KRCflOTblo 

2. A11cop6uaa acTaTuua aa Cs ap W HBnReTCH o6paTHMbiM npoueccoM. Koa<jxpauaeaT pac-

npeneneRHH B 3 M H N 0 a - 2.1 o-2 M Cs N 0 3 - 5.10-3 M H 2Cr J) 1 

npu 15°C pasea 420 + 60. 

3. Kona'lecTso ancopouposaaaoro aa Cs aPW acTaTaaa pe3Ko y6blsaeT c 

TeMnepaTypbr. Ysenaqeaae KHcnoTHOCTH B HHTepsane aT 1 M 
Mano CK83biBaeTcH aa npouecce aAcOp6nau. 

4. HaAneuo, 'ITO a 1 M HNO a BHCMYT nerKo paapymaeT MoneKyny H aPW • 

nOBhllli9RB8M 

110 5 II HNOa 

5. np!IB8A8Hbl CB8ABHH!I 00 aACOp6UHH KBTHOHa 8CT8THH8 H8 rHAp8THpoB8HHOA OKHCH 
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