
fl ' 12-8151 

K.A.raapiiDOB, KIIM ,lh Ea, r .B.JiiyltD&HOB 

DPHMEHEHHE QETHnOHPH.r..HHPO.r..AHH.r..A .r..nJI 
BY.r..EnEHHJI H PA3.r..EnEHHJI TPAHCYPAHOBLIX 
H PE.r..K03EMEnLHLIX 3nEMEHTOB H3 
PO.r..AHH.r..HYX PACTBOPOB 



b9)l;HH9HHOf'O HHCTHTyTa H,ll;9pHbiX 

l CCJie,ll;OBaHHH 

I 06'be,IJ;HHeHHOrO HHCTHTyTa H,IJ;epHbiX 

)TCH CaMOCTOHTeJibHhiMH rry6JIHKaUHHMH. 

JHll co CT. 4 YcTaBa OlUIH. 0TJIHqHe 

B TOM, qTO TeKCT rrpeiipHHTa 

.• :o~·.,·o:,,.·,c- ~u?o HayqHOM )l(ypHaJie 

' . IKaUHH OHJIH HMeiOT 
j 

,.,.·;, raBJIHIO~yiOIIOCJie,IJ;· 

... 6b1Th rrpe,IJ;CTaBJieH .....,.......,_ 

rnHHCKOM HJhiKaX. 

I TOJibKO B CTpaHbl" 

orrpe,IJ;eJIHeT 

I 

l 

' 12-815·1 

K.A.raapllliOB, KIIM .Q3 EH, r .B.J»yi:JJ&HOB 

DPHMEHEHHE QETHJIDHPH.QHHPO.QAHH.QA .QJIJI 
BW.QEJIEHHJI H PA3,QEJIEHHJI TPAHCYPAHOBWX 
H PE.QK03EMEJihHWX 3JIEMEHTOB H3 
PO.QAHH.QHWXPACTBOPOB 

Hanpaaneao aa 4 nonhcKyro Koa¢epeauHro 
no aaanHTH'leCKOH XHMHH. Bapwaaa, 197 4 r. 



faBpunoB K.A., KHM ll9 Ea, EyKnaHoB LB. 12-8151 

DpuMeHeHHe uerunnHpHJlHHPOilBHHJla JlnH BbiJleneHHH H pas)leneHHH 

TpaHCypaHOBbiX lf pe)lKOSeMenbHb!X 9neMeHTOB HS pOJlaHHJlHbiX 

paCTBOpOB 

HccneJloBaHbi ycnoBHH a~~eKTHBHoro rpynrroBoro pas)leneHHH aKTHHHJl

HbiX H naHTSHHJlHb!X aneMeHTOB Ha KOnOHKe C KHSenbrypOM, HaCbiiUeHHbiM 

0,2M paCTBOpOM ueTHnllHPHJlHHpOJl8HHJl8, Donaoe pas)leneHHe JlOCTHraeTCH 

BbiMbiBBHHeM peJlKOSeMenbHbiX aneMeHTOB 4-6M pacrBopaMH NH4SCN. , 
c nocneJlyiOmeli )lecop6uHeil: aKTHHHJlOB O,lM paCTBopoM NH 4 SCN. 

npenpKHT 06-be.[I.MHeHHOrO HHCTHTyTa Jl,[!,epHbiX HCCJieAOBaHHii. 
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BBB,4BHHB 

B :JKCTpaK:QBouuwx nponeccax, CBJI3auuwx c Bw,D.eneuseM 

npo.D.YKTOB JI,D.epuwx peaxnllii, see 6om.wee BHBMauae B ua

CTOJIUlee BpeMJI DpHBneKaeT DpBMeHeHBe 'leTBepTB'IHWX 

aMMOHBeBWX OCHOBaHBi. Hccne,D.OBaHBe CBOiCTB :JTBX OCHO· 

BaHBi nepcneKTBBHO ,D.n.II BCDOnL30BaHB.II BX B XBMB'IeCKOi 

TeXHOnorBB TpaucypaHOBWX :JneMeHTOB, pa,D.BOXBMB'IeCKOM 

aaana3e o6ny11euuwx MHoro3ap.II,IJ.HWMB BQBaMB MBWeaei B3 

aKTBHB,IJ.OB B ,D.pyrBX 3a,D.a'l aHanBTB'IeCKOi XBMBB. 

3KCTpaKQBOHHaJI CDOC06HOCTh aMBHOB B 3Ha'IBTenhHOi 

Mepe 3aBBCBT OT BX CTpyKTypw B COCTO.IIHB.II B paCTBOpe. 

BnBJIHBe :JTBx ~KTopoB ua :JKCTpaK:Q~ :JneMeHTOB pac

cMoTpeao B OCBOBHOM ,D.n.II C~?.BHeHBi C ,D.nBBHWMB Qeooq· 

KaMB anKBnhHWX pa,D.BKanoB 1 • B Hawei na6opaTopBB 6wns 

DpOBe,IJ,eHW BCCne,D.OBaHB.II HeKOTOpWX 3KCTpaK:QBOHHWX 

CBOiCTB BWCOKOMOnexynJipHoro reTepOUBKnB'IeCKOrO aMB· 

Ha - ;neTBnDBPB.D.BH6poMB,IJ.a /CPB/. HaMB 6wna DOKa3aHa 

B03MO:lKHOCTh acnonL3oBaHBJI pacTsopos CPB B xnopo4lop~7 
,IJ.n.II 3KCTpaK:QBB 'leTWpex- B meCTBBaneHTHWX :JneMeHTOB 2 • 

,ll;o6asneuae B30aManosoro cnBpTa npe,D.OTBpaiUaeT o6pa3o

BaHBe B 3KCTpaK:QBOHHOi CBCTeMe YCTOi'IBBOi 3MynLCBB. 

3Ha'leHB.II IC03 .. BQBeHTOB pa~eneHB.II HeKOTOphiX nap co· 

Ce,D.HBX TpaHCDJIYTOHBeBWX HJlB pe,D.K03eMenhHWX :JneMeHTOB 

.D.nJI cacTeMw CPB- •LiNOa-0,01 M HN0 3 no3BonJDOT Bon

pe,D.eneuuwx ycnoBBJIX npo'BecTB ax 'leTxoe pa3,D.eneaae /3/. 
fio BMeiOIIUIMC.II ,D.aHHWM /4-6/ BeCLMa 3 .. eKTBBHWMB 

:JKCTpareuTaMB ,D.n.II TpexBaneHTHWX 3HeMeHTOB .IIBn.IIIDTC.II 

'leTsepTB'IHWe aMMouaeswe cons B SCN- 4lopMe. CacTeMw 

'leTBepTB'IHa.II aMMOHBeBaJI COnL - TBOUBOHaT MOryT BCDOnh-
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30BaTltCJI ,nnJI rpynnosoro pa3,neneuuJI TpexsaneHTHWX 
TpaucypaHOBWX B pe,niC03eMenltHWX 3JteMeHTOB. Ilpas,na, 
,nnJI 6onltWBHCTBa uccne.nosauuwx cucTeM ICo34MtiBIUieHTW 
pacnpe,neneuuJI nauTauu,nos CBnltHO so3pacT8.10T c ysenu'le • 
uueM nopJI,nxosoro uowepa 3neweuTa u uau6onee HB3ICBB 
4laxTop Me)l(l"pynnosoro pa3,neneuuJI cpasuuTen~tuo ueswcox, 
no3TOMY nonuoe pa3,neneuue rpynn .nocTuraeTcJI JIJIUilt 
MeTO,ItOM DpOTBBOTO'IHOB 3ICCTpaiCnBB, nu6o MeTO,ItOM 3IC· 
CTpaiCIUIOHHOH XpOMaTorpa4!BB. ~JlJI HaC ecTeCTBeHHWH BH· 
Tepee npe,nCTaBBJlO BWJICHeHBe B03MO)I(JIOCTB DpBMeHeHBJI 
,nnJI 3TBX nenei neTunnupu,nuupo,nauu,na, JIBnJIIOuterocJI con1t10 
reTepO:UBICJlB'IeCICOrO OCHOBaHBJI, CBOBCTBa ICOTOpWX ,nBJI 
po,naHB,ItHWX CBCTeM B HaCTOJiutee Bpe)IJ.JI eute He,ItOCTaTO'IHO 
B3y'leHW. 

3KCIIBPHMBHTAJihHAA ~CTh 

1. B nepsoi qacTB uacTO.Butei pa6oTw uccne.nosanoclt 
nose.neuue uexoTopwx Tpaucypauoswx u pe,nxo3eMen~tuwx 
3JteMeHTOB DpB 3ICCTpaX:UBB BX paCTBOp&MB:UeTBJlDBPB.ztBH· 
po,nauu.na B CMecu 94~ xnopo4lopMa u 6~ B3oawunosoro 
CDBpTa. 

Pa6oque pacTsopw 3ICCTpareuTa npuroTasnusanuclt, 
xax u s pa6oTax /2,3 I , B3 neTunnupu,nuu6powu,na 41upMw 

'CHEMAPOL "/qexocnosaiCBJI/. 
B uexoTopwx onwTax 3ICCTpareuT npe,nsapuTenltHO ne· 

peso,nuncJI B po,nauu,nuy10 41opMy, o.nuaxo, xax noxa3anu 
pe3yJtltTaTW napanneJtltHWX ODWTOB C 6pOMB,nOM, BCXO,nH&JI 
conesaJI 4!opMa aMBHa ue urpaeT CfuteCTseuuoii ponu npu 
3ICCTpaiC:UBB TpexsaneHTHWX 3JteMeHTOB B3 po,naHB,nHWX paCT· 
sopos. 

3xcnepuMeBTW nposo.nunuclt npu ICOMBaTuoii TeMnepa· 
Type. 06utBii 06'lteM 3ICCTpaiCnHOBBOB CBCTeMW COCTaBJtJIJl 
2 Mil. CooTuomeuue Wa3 • 1: 1. IlepeweWBsaHBe pacTsopos 
DpOB3BO,ItBJlOClt B Te'leHBe HeCICOnltiCBX MBHYT B CTeiCJtJIHHWX 
xouuqecxux npo6upxax c npuTepTWMB npo6xawu. Ilpe.nsa· 
puTen~tuo 6wno ycTauosneuo, 'ITO 3ICCTpaxnuouuoe pasuo· 
BeCKe ,ItOCTBraeTCJI B CBCTeMe 3a BpeMJI MeHltme 1,5 MUH. 

B pa6oTe ucnon~t3osanuclt cne.nyKRnUe pa,nuoaxTBBHwe 
BlOTODW: 9ly l44Ce l47Nd l55Eu l60Jb l69yt, l70,Lu 

24.1 ' ' ' ' ' ' ' Am, 244 Cm. 
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~n.11 onpe.neneHBJI xo34MtlunueuTos pacnpe.neneHBJI (D), 
swpa•aeuwx xax oTuomeuue xouneuTpanBB accne.nyeuoro 
:me MeHTa B opraBB'IeCKOI Wa3e IC ero JCOHil8HTp&nBB B BO,It • 
uol, B3 o6eax Wa3 oT6&panuclt aJtBJCBOTW, JCOTopwe nocne 
DO.ztCYWBBaHBJI DOCTynanu Ba pa,nBOUeTpB'IeCICBe B3UepeBBJI. 
Kax npasano, B3uep.Bnaclt y ·axTBBHOCTlt npenapaToB peJJ.· 
IC038MeJtltHWX 3JI8U8HTOB B auepU:UBJI B a ·&ICTBBHOCT .. 
KIOPBJI• 2.4. 

Cpauueuae pe3yJlloT&TOB, nony'leuuwx npa uccne.nouauaa 
BJlBJIBBJI ICOHileHTP&IlBB 31CCTpareHT&BICOB:UeHTp&IUIBPOJJ.a• 
BRA& &UUOHBJI H& DOBeJJ,eHBe BCCJ18JJ,yeMWX 3JteUeBTOB, 
CBB,IteT8JlltCTByeT 06 OJJ.BH&KOBOM U8X&HB3U8 nponecca 3JC• 
CTp&K:UBB TpexBaJJ8HTHWX JtaHT&HHJJ.OB B &ICTBHB,nOB. 

Ha puc. l npBBeJJ.eua 3&BBCBMOCTit Ko34Jc)BUBeHTOB pac· 
npeJJ,eneHBJI Am B Eu oT KoaneaTpanuu CPSCN a oprauB • 
qecKoi 4la3e. Haxnoa nony'leuuwx np.BMWX paaeu 2, no3· 
TOYY COCT&B 3KCTp&rBpYJOutBXCJI C08JJ,BBeHBi YO)I(eT 6WT:b 
npeJJ.cTaaneu xax ( CP ) 2 M (SCN) 5 • 

Ha puc. 2 noKa3auo BnBJIHBe xoaneuTpanau poJJ.&HHJJ.a 
&UMOHBJI B BO,nHOI Wa3e Ba 3KCTp&KnBIO HeKOTOpWX peJJ, • 
IC03eYeJtltHWX B Tp&HCypaHOBWX :meueHTOB. 3KCTp&JCnBJI 
DPOBOJJ.BJl&Cit 0,2M paCTBopou CPSCN. norap&c)Y JC034Jc)a· 
nB8HT& pacnpeJJ,eJteHBJI JIBHeiHO B03p&CT&8T C pOCTOM ICOH• 
neuTp&llBB NH 4SCN • HexoTopoe 3&MeTaoe uapymeaBe 
xapaJCTepa 3TOI 3&BBCBMOCTB ,nBJI auepU:UBJI B KIOPBJI DpB 
KouneHTP&IlBB NH4SCN uwme SM, o6ycnouneao, no·BBJJ.B· 
YOYY, KOHKYPBPYIOuteii 3KCTpaxnael poJJ,aHHJJ.& &YMOHBJI 
pacTsopou neTannupu,nuupo,nauu,na. H3 pBcyuxa BHJJ.HO, 'ITO 
CTeDeHit 3KCTp&KnBB Jl&HT&HB,nOB CfuteCTBeHHO YBenB'IBB&· 
eTCJI C pOCTOU &TOYBOrO HOYepa 3JteMeHT&/COOTBeTCTBeH· 
HO, C yYeHltWeHBeU BOBBOrO pa,n~yca/. IlpB 3TOY, B OT· 
JlB'IBe OT HBTp&THOI CBCTeYW /2/, B po,naHB,nBOH CBCTeYe 
K03414!B:UBeHTW pacnpe,neneBBJI TpaucypaHOBWX 3JteYeHTOB 
BWWe, qey pe,niC03eYenltHWX, 'ITO CBJI3&HO, BepOJITHO, C 
6onee BWCOICBYB KOHCT&HTaYB yCTOB'IBBOCTB po,naHB,nHWX 
KounneKcos TY3. 

2. Ha ocaosauuu nonyqeHHwx .nauuwx uauu 6wnu no
cTasneuw ODWTW DO pa3,neneHBIO TpexsaneHTHWX &ICTBHHJJ.OB 
u nauTauu.nou ueTo.nou 3KCTpaxnuouuoii xpouaTorpac)uu. 
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Puc. 1. 3a6ucuACoc•~» rco3HUIIUeH•o6 pacnpeoeAeHUJI Am u 
Eu o• KOHI#eH•paiiUU CPSCN 6 opzaHU'Iecrcou gia3e. · 
BooHaJI gia3a - SM NH4SCN. 
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Puc. 2. 3a6ucuACoc•~» Ko3HUIIUeH•o6 pacnpeOeAeHUJI P33 
u TY3 o• KOHI#eH•paiiUU pooaHuoa aACMOHUJI 6 600Hou gia3e. 
KoHI#eH•paiiUJI CPSCN 6 opzaHU'Iecrcou (Ja3e - 0,2M. 

B KaqecTse ueno~BR~oi opran&qecKoi ~3W RcnonL-
3osancJI 0,2 M pacTsop CPSCN ua nopomKe KR3enLrypa. 

,ll;nJI npRroTosneHRJI cop6enTa 0,5 ZKR3enLrypa /pa3Mep 
3epeu- 30/l I TutaTemuo nepeMeWRsan& c 2-3 Mil 3KCTpa
renTa. nonyqeHH}'IO cycneH3RJO BHOCRnR B CTeKnJIHHYIO 
KOnOHKY C BHyTpeHHRM ~RaMeTpOM 4 MAC R BWCOTOB 80 MM. 
H36WTOK 3KCTparenTa y~anJincJI npoMwsau&eM KonoHKR 
no~ ~asneuReM 0,5M pacTsopoM NH4SCN. 

fipRrOTOBneHHaJI TaKRM 06pa30M KOnOHKa XpaHRnaCL BO 
R36e•auRe RcnapeHRJI pacTsopRTenJI B pa6oqey pacTBope 
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po,AaHH,Aa aMMOHR.I. Ha O,AHOit KOJJOHKe MO)I(HO DPOBO,AHTL 
6·10 pa3,AeJJeHRi, 6e3 C)'UleCTBeHHOrO yMeHLWeHR.I eMKOCTR 
cop6euTa a yxyAWeHHa aocnpoH3BO.ARMOCTR pe3yJJLTaToa. 

0Dh1Thl CTaBHJJRCL DpR KOUHaTHOit TeMnepaType. fiepeJl 
pa6oToi KOJJOHKa npo:wwaaJJacL 2-3 Mil SM pacTaopa NH4SCN, 
DOCJJe 'lero DpOR3BO,ARJJaCL cop6IUI.I 3JJeMeHTOB H3 0,2· 
0,3 Mil 3Toro •e pacTaopa. 

Ups nponycxaHRR qepe 3 KOJJOHKY SM pacTaopa NH4 SCN 
a nepayro oqepe,AL BWMWBaiOTca pe.AK03e:weJJLHwe :meueu
TW, B TO Bpeua KaK TY3 KOJJR'IeCTBeRHO OCTaiOTC.I Ha 
cop6eHTe R BWMWBalOTC.I JIIIIUL 60JJLWRM 061teMOM :noro 
:mroeuTa. Ha puc. 3 noxa3aHo B xaqecTae npa:wepa OT.AeJJe
HHe 1 M Z 2 43 Am OT 5 M Z Eu { +155Eu) 3JJIOHPOBaHReu RX 
SM pacTaopo:w NH4SCN. 

JioJJee y,Ao6uo Jlll.l aw:wwaauaa TY3 npaueueuae pa3-
6aaJJeuuwx pacTaopoa po,AaHQa a:w:wouaa. Ha puc. 3 H 4 
DpRBe,AeHW XpOMaTorpaMMW CJJO)I(HWX CMeceit JJaHTaHQRWX 
H aKTHHH.AHWX 3JJeueHTOB. B nepao:w cJJyqae I puc. 3/ 
cnenaaJJLHO npHroTaBJJRaaJJacL cuecL puaoaKTHBHWX H3o
Tonoa :V , Eu , Yb , ·Lu , Am R Cm, B3.1TWX B RH,ARKaTopawx 
KOJJR'IeCTBaX. 

B ,Apyrou onwTe /puc. 4/ pa3AeJI.IJiacL cuec~a Tpex
BaJJeHTHWX aKTRHUOB H JJaHTaRQ08, BWAeJJeHRWX COOCIJK• 
,qeuaeu c c)Topuo:w JJaHTaua /- 2 MZ >La/ R3 pacTaopa 
ypaHOBOB MRWeHR, 06JJy'leHHOi ROHaMR aproua H& IUIJCJJO• 
Tpoue Y-200 JIJIP OHJIH. 

B o6oli:X CJJY'I&.IX TY3 BWNWaaJJRCL R3 KOJJOHICR O,lM 
paCTBOpOM po,AaHH,Aa &MMO~R.I DOCJJe DOJJHOrO 3JJIORpOBaHR.I 
pe,AK03e:weJJLHWX lJJeMeHTOB SM pacTaopo:w NH 4SCN. 

XpoMaTorpaMMa CHHMaJJaCL nyTeM R3MepeHH.I HHTeH· 
CHBHOCTR y- H a ·R.3JJy'leHH.I OT,AeJJLHWX K&DeJJL 3JllOaTa. 
0To6pauuwe c)paKJtRR ero no,AaepraJJRcL y-R a -coeJCTpo
MeTpH'Iecxo:wy aHaJJR3y, a pe3yJJLTaTe KOToporo 6wJJR 
H,AeHTHc)H:UHPOB&HW 3JJeMeHTW, DOKa3aHHWe Ha OpHBe,AeH· 
uwx pacyuxax. 

HTTpHi, K&K H CJJe,AOBaJJO O)I(H,AaTL • B COOTBeTCTBHR 
c ero Kolc)c)HnaeHTOM pacnpe,qeJJeuaa /cu. puc. 2/, aw
uwaaeTca pau~awe eaponaa, 'ITO D03BOJJaeT OTAeJJaTL Y ue 
TOJJLKO oT TY3, uo a oT TalKeJJWx pe,qxo3eueJJLHwx lJJe
ueuToa. CJJe,qyeT OTMeTHTL noae,qeuae axTHHHa, KOTopwl 
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Puc. 3. PaaoelleHue 1 MZ Am u 5 MZ Eu. KoiiOHKa 4 x 
x 80 MM. HenooeWitHOJf (Jaaa - 0,2M CPSCN Ha nopowKe 
Kuae.111.zypa. 31110eH• - SM NH

4 
SCN . CKopoc•~t 31110Upoea

HUJI • 2 KOn.IIU/MUH. 
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Puc. 4. XpoMa•ozpaMMa paaoe11eHUJ1 cMecu Y , Eu , Yb , 
>Lu, Am u Cm. KoiiOHKa - 4 x 80 MM. Heno06WitHOJf (Jaaa -
0,2M CPSCN Ha nopowKe KU:Jell~tzypa. CKopoc•" 311rou
poeaHUJf - 2 KOniiU/MUH. 
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Puc. 5. XpoMa•ozpaMMa paa()eAeHUJI cMecu AaH•aHu()o6 u 
a~e•uHu()o6 • npoc)y~e•o6 Jt()epHoil pea~n~uu 233 U ( 40 Ar, f ) • 
KoAOHKa 4 x 80 MM. Heno()6WitHaJI ~aa - 0,2 M CPSCN 
Ha nopor~~Ke KUaeAr,zypa. CKpopoc•• aJUOupo6aHUJI • 4 Kan· 
AU/MUH. • y M a~e•u6Hoc••· -x-x- a • aK· 
•u6Hoc••· 
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BWMWBaeTCJI BMeCTe C JJeriCJIMH JiallT&llli,Q&Mil ll BOJlllOCT:WO 

OT,lleJJ.BeTCJI oT TY3. 

H3 nony11euuwx pe3ym.TaToB uacTO.BIQe:i pa6oTw Bll.llllO, 

'ITO ~eTHJlllJlPil,llRHpO,ll&Hil,llHaJI CRCTeMa MO)I(eT ycneiDJIO 

npRMeH.BThCJI ,llJlJI pemeRR.B pQa P&.llllOXRMil'lecox 3&.ll&'l 

llO BW,lleJJeHRIO R p&3,lleJJeHRIO TpaHCypaHOBWX R pe.zuco3e • 
MeJJioHWX 3JleMe&TOB. 

BJJB0,4/J 

1. HccJJe,llOBaHW OCHOBRWe 3&I<OHOMepHOCTR 3I<CTpai<· 

~R Hei<OTOpWX JlaHT&Hil,llOB R ai<TRHil,llOB B CRCTeMe ~eTRJJ· 

llJlPR,llllHpO,llaHil,ll • pO,ll&Hil,ll &MMORRJI. 

2. Bw6pauw ycnoBRJI JlJI.B 34lcllexTRBHoro rpynnoBoro 

p&3,lleJJeHRJI Tpaucyp&HOBWX R pe,lli<03eMe.IIhHWX 3JleMeHTOB 

MeTO,llOM 3I<CTpa~ROHHOi XpOM&TOrp~RR C BpRMeHeHReM 

0,2M pacTBopa CPSCN B I<a'leCTBe RenO,llBJ[)I(HOB opr&RR· 
11ecxoi c)a3w • 

3. noxa3aHa B03MO)ICJIOCTh OT,lleJJeHRJI TY3 R TJI)I(eJJWx 

P33 OT RTTpR.B R ai<TRRRJI. 
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