


<l>nepOBbiM C COTpy,qHHKaMH I 1/ B reOTepMailbHbiX paCCOilaX 4eneKeHa 
3aperHCTpHpOBaH HOB~R CnOHTaHHO ,qeilR~HRCR HYKilHA H c,qenaHo 
npe,qnOilO~eHHe 0 TOM, 4TO OH RBilReTCR H30TOnOM CBepXTR~enoro 
:meMeHTa /CT3/ C aTOMHbiM HOMepoM (Z), B o6naCTH 108-116 . .QnR pa3-
pa60TKH 3$$eKTHBH~x Mero,qos H3Bile4eHHR CT3 ~rt3 pacconos Heo6xo,qH
Ma HH$OpMa4HR 0 <!>OpMaX Haxom,qeHHR M MHrpa41-11-1 HOBOrO HYKilH,qa B 
np1-1po,qH~X ycnoBHRx.Onpe,qeneHHe XHMH4eCKHX <I>OPM Haxo~,qeHHR CT3 s 
npHpO,qHWX paCCOilaX B HaCTOR~ee BpeMR 3aTpy,qHeHO BCile,qCTBHe Hi-13-
KOR aKTHBHOCTH o6pa3uos.O,qHaKo npe,qcTaBilReTCR none3H~M H3Y4eHHe 
pasHosecHoro cocTasa XHMH4eCKHX <I>OPM nerKHX aHanoros CT3 12; 
4T06~ HaKOnMTb ,qaHH~e, n03BOI1R~~Me npOBOAMTb 3KCTpanOI1R4H~ XH
MM4eCKMX caoRcTB a o6nacTb CT3. KpoMe Taro, TaKHe pe3yilbTaTbl 
npe,qcTaBilR~T HHTepec npH MCCJle,qoBaHHH MHrpa41-11-1 3IleMeHTOB B 
np1-1po,qe. PaHee s~nonHeH~ HeKoTopwe pa6oTw a 3TOM HanpasneHHH, 
HanpHMep 13·6/ , B KOTOpbiX 113y4eHo noae,qeHHe Zn, Cd, Tl 11 Pb. 

B HaCTOR~eR pa6oTe npe,qnpHHRTa nonwTKa onpe,qeneHI1R 3apR,qos 
KOMnileKCOB BI1CMyTa, Cy~eCTBY~~I1X B 4eJleKeHCKOM paCCOile, C no
~l~biO 3IleKTpo<l>ope3a Ha 6yMare H KOHCTatH pacnpe,qeneHI1R B~1CMyTa 
np11 cop64111r1 Ha CYI1b$11,qe Me,ql1 (I!). 

nOCTAHOBKA 3KCnEPHMEHTA 

a/ Onpe,qeneH~r~e 3apR,qa KOMnileKCOB BI1CMyTa 

3apR,q KOMnJleKCOB BI1CMyTa H3MepRI1CR C nOMO~biO 3IleKTpO$Ope3a 
Ha 6yMare /BaTMaH 1/ C 11CnOilb30BaH11eM pa,qi10aKTI1BHOrO H30TOna 
BI1CMyT-207 /6e3 HOCI1Tei1R/. np1-160p AilR npose,qeHHR 3IleKTpO$ope3a 
6b1Il co6paH no on11caH1110 a pa6oTe 171. 6yMa~HaR nonocKa 3a~HManacb 
Mem,qy nnaCTMHaMI1 113 oprcTeKna, KaTOI111T lrt aHOilMT OT,qenRI111Cb 4e
pe3 coneswe MOCT11KH 11 npoMe~yT04H~e eMKOCTI1. nocne onwra nonocKa 
HaKna,qwaanacb Ha Il11CT YHI1BepcanbHOro HHA11Karopa AilR npoaepKH 
pH. TeMneparypa pacTsopa no,q,qepm11sanacb paaHoR 330 K c noMO~biO 
B03AYWHOrO oxnam,qeHHR . .QI111TeilbHOCTb OnWTa, HanpR~eHI1e, AilMHa 
6yMamHoR nonocKI1 11 T.n. no,q611pan11Cb a npe,qaapHTeilbHWX onwrax 
C 4e311eM-137 H BI1CMYTOM-207 B paCTBOpax XIlOpMCTOro HaTpHR C 
KOHUeHTPa4MeR, 6nH3KOR K KOH4eHTpa4HI1 XIlOPMAOB B 4eileKeHCKOR 
BOne. B COOTBeTCTBI111 C Tpe6oBaH11RMH, C¢OPMYI111pOBaHHWMI1 B pa6o-
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Pnc.l. TipnMep 3neKTpo~o
perpaMMbi BHCMyTa B qeneKeH
CKOH BO,lW I 207 Bi aueceH 
B paccon,B BHge a30THo
KHcnoro paCTBopa/. 

rAe ui 
1-!0HB B 
MB)I{HOfi 

- nOAB~)I{HOCTb i -
6yMare, ~B - Ail~<~Ha 6y
nonoc~~. £1 - pac-

CTORHHe OT T04K~ CTapTa AO 
MBKCHMYMB nHKB BKTHBHOCT~, 
r- apeMR on~Ta, E- HanpR

meHHOCTb 3J1eKTpH4eCKOrO 
nonR IBicMI. Ha p~<~c.1 H3o-
6pameHa AI1R np~Mepa 3neKTpo
$operpaMMa BHCMYTB B 4ene
KeHCKOf:i BOAe. 

B 3Kcnep~<~MeHTax c 4eneKeHcKoi1 BOAOH B Ka4eCTBe pa6o4~<~X a~-
6paH~ YCilOBHR, npH KOTOp~X nMK BKTMBHOCTH ~e3MR-137 npOAB~<~ran
CR Ha 13"!:_0,51 CM OT T04KM CTapTa. CornaCHO pa6oTe/S/, 6bln0 np~<~
HRTO, 4TO 'nOABH)I{HOCTI-1 pa3H03Bp.RmeHHbiX KOMnneKCOB BMCMYTB AOJl)I{Hbl 
6b1Tb KPBTHbiMM nOABH)I{HOCTM ~e3MR, T. e. OAH03BP.RAH~H KOMnneKC 
BMCMyTa (Ill) B XIlOPMAHOH CI-!CTeMe MMeeT AI1MHY npo6era (fi ), pa8-

HY~ -3 CM, A8YX3BPRAH~f1 -6 CM M T.A. 

npM pa6oTe c 4eneKeHCKOi1 80AOH Y4M!~8BJ10Cb, 4TO Ha pesynbTa
T~ HCCJ1eA08BHHf1 MOryT BilHRTb ycTpof1CT8B, B~80AR~Me 80AY 1-13 
CKBB)I{MH, M cnoco6~ o6oco6neHM.R npo6 1-13 ecTeCT8eHH~X YCilOBMf:i 
IKOHTBKT C BTMOC$epof:i, MBTepMBil TBPW H T.n.l. no.6anaHCY aKTI-18~ 
HOCTM 6biJ10 YCTBH08J1eHO, 4TO cop6~MR 207 Bi npaKTM4eCKM OTCYTCT-
8yeT Ha cTeHKax nonM3TMneHo8~X COCYA08. B 3TMX on~Tax Mcnonb
soaanacb 4eneKeHcKaR 80Aa, MMe8wa.R KOHTaKT c 803AYXOM. nepeA 
onbiTOM ycTaHa8nM8anMcb MCXOAHble napaMeTpbL ao,qbl IE h =120 MB, pH 
=5,4 M TeMnepaTypa 300 Kl 19~ Co,qepmaHMe OCH08H~X MOH08 pa8H.R
J10Cb: Na+ -3,3 Monbln, Cl- -4,45 MOnbln, Br- -7,2·10-3 Monbln, 
r-o, 2 ·1 o-4 Monbln, so~-3 ,8·1 o-3 Monbln, HC03-0, 38 .J0-2 Momln. 

0Tc~,qa MOHHaR cMna (~ pacT8opa 6~na 6n~<~sKa K 5. 

KoH~eHTpa~M.R 8MCMyTa 8 4eJ1eKeHCKOH BOAe He onpe,qenRnacb, 
OAHaKo", HCnOilb3YR AaHHble, npMBe,qeHHWe 8 pa6oTe /1/ MO)I{HO noKa3aTb, 

. ' 8 
4TO ero COAepmaHMe B BOAe AOJl)I{Hd COCTaBJlHTb OKOJ10 5x10- MOilbln, 
4TO ropa3,qO M~HbWe, 4eM KOH~eHTpa~MR C8MH~a 15·10-SMOilblnl M 
TBJ1J1M.R 16•10- MOilblnLg BHeCeHHe 8 BOAY PBAMOBKTHBHOrO BHCMyTa-
207 8 KOJ1M4eCTBe 2·10 MOilbiil Cy~eCTBeHHO He MeHRJ10 KOH~eHTpa
~~-~~ BHCMyTa. AnR onbrTa 6panocb 1 0 MKn Me4eH6ro 4eneKeHcKoro 
paccona, co,qeoma~ero aKTH8HOCTb 207 Bi, paBHY~ -1 MMnlc • 
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Hcnonb3oaa.hc.R csemenpMroTOBJleHHbli1 M BbiAepmaHHblf:i Ia Te4eHMe 
10 CyTI TOHKOCJ10i1H~H HeopraHH4eCKMf1 cop6eHT ITHCI - CYI1b$MA Me
Al-l (II), nony4eHHbli1 MOAH¢Ml.lHPOBaH~-teM ri-1APOKCI-!Aa MeAM, HaHeCeH
HOrO TOHKHM cnoeM Ha rpaHynw /0,2-9,51 MM ~enn~nos~. 3Kcnep~<~
MeHTW npOBOAHilMCb ·B CTaTH4eCKMX M AHHBMH4eCKMX YCilOBH.RX. TeM
nepaTypa paccona a onbiTax no,q,qepm~-teanacb oKono 330 K. ·AnR ycTa
HOBneHMR M30TOnHoro 06MeHa paCTBOp BWAepmHBBilCR B Te4eHMe on
peAeJleHHOrO epeMeHM. Cop6!..1110HHOe paBHOBeCHe B C~ICTeMe rHc -
4eJ1eKeHCI<BR BOAS yCTBHBBI1MBBJ10Cb 38 10-20 MMH. OnbiTbl B CTaTM-
4eCKHX ycnoa~.RX AilMil~<~Cb 60 -120 MMH. CHMMBI111Cb saBHCHMOCTM 

- --1 - -1 
lg( -lg[m), rAe ( =8(1-S) ,S- cop61.\MR, [m] =m·V , m, v -

MBCCB Cop6eHTa M 06beM paCTBOpa. 3aTeM paCC41-!TWBaJ1MCb K03$¢M
!..1HeHTbl pacnpe,qeneHVIR (Kd) no ¢opMyne 191: 

~ -1 
Kd = dmJ . 

B AVIHaMM4eCKVIX ycnoBMRX Me4eHaR 4eneKeHcKaR BOAB nponyct<a
nacb 4epe3 TepMOCTaTI-IpOBaHHy~ KOJlOHKY C cop6eHTOM npM TeMnepa
Type 33 0 K .. Ha BbiXOAe oT6MpanMCb anHKBOTbl npowe,qwero 4epes 
KOJlOHKy paCTBOpa AilR pa,qHOMeTpH4eCKMX VI3MepeHHH VI noCTpOeHVI.R 
BbiXOAHOi1 KpMBOf:i. 

05CYmAEHHE PE3YnbTATOB 

Y4HTWBaR aHMOHHWH COCTBB paCCOilB, a TaKme BeJ1114HHW KOHCTaHT 
AMCCOI.\Ha!..IMM KOMnneKCOB BMCMyTa C pa3J1M4H~MM IlVIraH,qaMM, MOmHO 
nOKB3BTb, 4TO B 3THX yCilOBMRX OCHOBHWMVI KOHKypeHTBMH AI1R KOMn
JleKCOBaHVIR BVICMyTa RBilRIOTCR aHMOH~: Cl-, Br-, J- ~<~ OH-:B Ka-
4ecTae MOAeilVI AilR PBC4eTa paBHOBeCHOrO COCTBBa XHMH4eCKVIX_¢opM 
BMCMyTa (III) B 4eJ1eHKeHCKOH 80Ae 6binB B3HTa CHCTeMa Bi S+- NaCl
-NaBr-H20-HCl, 6m13Ka.R no COCTBBY K 4eJleKeHCKOH BO,qe, npM TeM
nepaType, paaHoi1 330 K laaBVICVIMOCTb MOnRpHwx 3HTanbnMH peaK~MVI 

KOMnneKCOo6pa30BBHMR OT TeMnepaTypw He Y4MTWBBI18Cbl. BBHAY 
OTCyTCTBHH B IlMTepaType ABHHWX no MOAVIAH~M KOMnJleKCBM BVICMyTa 
(lll) H OTHOCVITeJlbHO MBilWX, no cpaBHeHVI~ C XIlOPVIABMH VI 6pOMM
ABMM, KOH~eHTpal\Mi1 VIOAMA-VIOHOB 8 4eJ1eKeHCKOi1 BO,qe, HX BJl~.RHVIe 

He Y4MTWBaJ10Cb . .QnR pac4eTOB MCnOilb30BBHbl Jll.1TepaTYPt"lble ABHHble 
no KOHCTBHTaM AHCCOI.\Ma!..IHI-1 KOMnileKCOB BHCMyTa/11·16/. T. K. Ail.R 

paCTBOpOB C ll>3 ABHHWX HeAOCTaT04HO, a Ail.R 3HB4eHHfi fl. is OHM 
n04TI-I OTCYTCTBY~T, TO pBC4eTW HOC.RT Ka4eCTBeHHWi1 xapat<Tep. Ha 
pMc.2 H3o6p~meHw pesynbTaT~,ct<opee rosop.R~VIe o 411cne cy~ecT
BYIO~~<~x KOMnneKCOB, 4eM 06 VIX VI~TMHHOH ,qone B M3y4aeMOM paCTBOpe. 

Ha p11c.3-5 npMBeAeHw 3KcnepMMeHTBilbHWe ,qaHHwe no onpe,qeneHM~ 
3aPRAOB KOMnileKCOB BI-!CMYTB C nOM~b~ 3J1eKTpo¢ope3a Ha 6yMare. 
H3 nony4eHHWX ,qaHHWX BHAHO, 4TO B pacTBOpe XIlOPMCTOrO HaTpM.R 
lp~<~c.jl M a 4eneKeHcKof:i BOAe lp~<~c.4,51 BMCMyT Oil) o6pasyeT 
OTPHI.\aTeJlbHblf:i OAH03aPRAHbiH KOMnneKC. HaBeCTHO 1111, 4TO BMCMYT 

3 



Oai~ 
0,9 1f 

• 

o.1~ ..... ,PH 
' I 

2 3 4 5 6 

Puc.2. Pacrrpe~eneHue ranoreHu~
HbiX KOMITneKCOB B CHCTeMe Bi3+ -
Nam-:... NaBr-H 2 0 ,(a Bi - ~omr 
aTOMOB Bi, csasaHHblX B KOMrrneKc), 
11. =3, 9, [CC] =2s 8 MOnb/n, 
[Br-] =4,83-10- MOnb/n, t = 
=320-350 

1
K /pac~eT/. I - BiOCl 0; 

2 - BiCl~- ; 3 ...,. BiCl~-; 
4 - [Na(BiC1 5 Br)] 2-; 5 

[Na 2 (BiC15 Br)] -. 

lfz , 
0,9, 

I ' 
I 

0,7t I \I 

I , , :y , , --:-cb- , t,'-1 
. - -- 120 160 200 

Puc. 3. Pacrrpe~eneHHe sapH)I(eHHbiX 
«PopM BHCMyTa B 3M NaCl c spe
MeHeM Bbl~ep)I(KH paCTBopa rrocne 
BHeceHHH B Hero 207 Bi B BH~e 
asOTHOKHCnoro paCTBOpa. pH=6,6, 
t=/320+"10/ K, E=ll B/cM, r = 
=25 MHH., ¢z - ~ona sap.HJKeHHOH 
«lJopMbl. su_cMyTa. a - Bi_Cl% 
5 - BIC14 ; B - B!Cl 3. 

(III) B paCTBOpe, COAep>KaU1eM U1eJl04HO~ MeTaJlJl, ofipaayeT aCCOI..IHaT 
C ero y4aCTHeM, SaMeHa >Ke XJlop-HOHa Ha 6poM-HOH npaKTH4eCKH He 
CKa3~BaeTCA Ha YCT0~4MBOCTI-1 acCOI..IHaTa/12/ n03TOMY HaMfionee se
POATHO, 4TO BHCMYT (liD B 4eneKeHCKOM pa~cone fiyAeT HaXOAHTbCA 
s BHAe [Na 2(BiC1 5 Br)]- . Pac4eTbl TaK>Ke npeACKa3biBaiOT 
o6pa30BaHHe B 3THX YCilOBHAX IlHWb OAHOro OAH03aPAAHOrO OTPHI..Ia
TeJlb Horo I<OMnneKca [Na 2 (BiC1 5 Br )] - I p1-1c. 2/. L\m'l y4eTa Hao
TonHoro o6MeHa npM BHeCeHI-11-1 P~AHOaKTHBHO~ MeTKI-1 B pa3H~X XMMH-
4eCKl-1X ()JOpMaX (NOS, Cl-, SO~-) HaMM fibiJlM nOCTaBneHbl OTAeJlbHbJe 
onbJTbl. 

B on~Tax c 3-MOilAPH~M pacTsopoM xnopHcToro HaTpMR 1-1 c 4ene
KeHCKO~ BOAO~ 6~110 noKa3aHO, 4TO nocne BHeCBHHA B paCTBOp a30T
~St<H.CJ10~ COJll-1 BHCMyTa-207 AOJleBO~ COCTaB pa3H03apA>KeHHbiX ()JOpM 

B1 MBAilBHHO H3~eHAeTcA co speMeHeM. Ha pHc.3, 4 npHBeAeH~ 
3KcnepHMeHTaJlbHO nony4eHHwe aaBMCHMOCTH AOilM (¢z) pa3H03apR>KeH
HbiX KOMnneKCOB BMCMyTa (III) OT speMeHH. B nepBOM Cily4ae /pMC. 3/ 
BMAHO, 4TO ecnM speMA B~Aep>KKM pacTsopa nocne A06asneHHA paA~o
aKTHBHo~ MeTKM MeHbWe 80 4, TO B paCTBOpe npeo6naAaiOT HeaapA
>KeHHWe KoMnneKc~ BHCMyTa. 0AHaKo s AailbHe~weM /200 4/ npoHcxo
AHT o6pa3oBaHMe OTPl-11..1aTeJlbHO aapA>KeHHOro KOMnneKca C 3aPAAOM, 
6nH3KHM K eAHHHI..IB. Bo BTOpOM CJ1y4ae /pHc.4, KpMBaA 1/ OCHOBHYIO 
AOJliO COCTaBnAeT OTPMI..IaTBJlbHO 3apA>KeHHbl~ KOMnneKC BHCMyTa -i (III) 
C 3aPAAOM, 6nH3KMM K eAHHMI..Ie. 3apAA, pasH~~- 0,7 /KpHBaA 1, 
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Puc.4. Pacnpe~eneHue sapa~oBb~ 
«lJOpM BHCMyTa fcpz~ CM.pHC.3/ 
B ~eneKBHCKOH BO~e C BpeMeHeM 
Bbl~ep)I(KH paCTBOpa rrocne BHeCBHHH 
B Hero 20 7 Bi: I. .B su~e asoToKuc
noro paCTBopa: I Z = -0,7; 
2 - z = 0,0; 3 - z = -2,0; 
4- Z=-3,0; 5·Z =+1,0; 
6 - Z = +2,0. II. B BH~e 
comiHOKucnoro pacTBopa: 7 - Z = 
= I ,0. 

0,6 

0,4 

0,2 

6,0 5,0 4,0 3,0 2,0 1,0 

Puc.5. Pacnpe~eneHue sap.H~o
Bb!X «lJopM BHCMYTa I ¢z - eM. 
puc.3/ B ~eneKeHCKoi:f.so~e B sa
BHCHMOCTH OT pH /BpeMH Bbl~ep)I(
KH CHCTeMbl paBHO 815 ~, Ilocne 
BHeceHH.H 207 Bi : I. B BH~e 
asoTHOKucnoro pacTBopa, I -
Z = -0.,63; 2 - Z = 0,0; 3 - Z= 

= +1,0. II. B BH~e conHHOKuc
noro pacTBopa, 4- Z = -1,0. 

pMc.4/ yKaswsaeT Ha MeHbWYIO noABM>KHOCTb o6pasosaswerocA s 3TMX 
yCJlOBMAX KOMnneKCa BMCMyTa, 4eM npM BHeCeHMM OTMeT4HKa B COJlRHO
KMCJlOM pacTsope /KpMsaA 7, pMc.4/. Ha pMc.3 M 4 OT4eTnHBO BMA
HO, 4TO sa'MeHa 11oHos No; Ha Cl- ~AeT MeAneHHO, M sa speMR onbiTa, 
BMAMMO, AO KOHI..Ia He OCYU1eCTBJ1AeTCA. K TOMY >Ke HaJlM4Me B paccone 
6poMa 1-1 MOAa 04eBHAHO yseJlM4HBaeT 41-iCJlO MeTaCTafiMilbH~X ()lopM BMC
MyTa, 4TO BJlMAeT Ha BMA KpHBO~ 1, pHc:4. Ha PMC.5 noKa3aHa sa
BMCHMOC.Tb COCTORHMR BHCMyTa OT pH paCTBOpa. 

nepeXOAA K pesyJlbTaTaM no COPfii..IMM BHCMyTa l-13 4eneKeHCKO~ BOAbl 
Ha CYilb$MAe MeAM (II), He06XOAMMO nOA4epKHYTb, 4TO nocTOAHCTBO 
COpTOBbiX K03()l$M1..1HeHTOB pacnpeAeJleHMR /eM. Tafin./ npM M3MeHeHMM 
pH paccona rosopMT o HeHsMeHHOCTH cop61..1MOHHoro MexaHMsMa ssaM
MOAe~cTBMA BMCMyTa C cop6eHTOM B l-13Y4eHHOM AMana30He 3Ha4eHM~pH. 
KpoMe Toro, cosnaAeHMe senM4MH Kd, pacc4MTaHHWX no pesynbTaTaM 
CTaTM4eCKMX M AMHaMM4eCKMX 3KCnepHMeHTOB, nOATBep>KAaeT npeACTas
neHHe 06 MHepTHOCTM XHMM4eCKMX ()lopM BMCMyTa B 4eneKeHCKO~ so
Ae /4,10,18/ 
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B on~Tax no cop6~~~ s~cMyTa s A~HaM~4ecK~x ycnoB~Rx 6~no no
Ka3aHci, 4TO- nOIIHOe HaCbiiJ.IeH!-1e COp6eHTa no Bi-1CMYTY npOI-1CXOAI-1T npi-1 
nponycKaH~I-1 4epe3 75 Mr cynb¢1-1Aa MeA~ (II) 900 Mil paccona. 
/

11Me4eHHOro' 1 207 Bi/ • 
PeHTreHo¢moopec~eHTHbli1 aHan~3 s TOHKOM cnoe noKa3an, 4TO KoH

~eHTpa~~R s~cMyTa Ha cop6eHTe nocne on~Ta 6~na pasHa 2·10-6 r/r. 
B cooTBeTcTa~~ c AaHH~M~ 3Ha4eH~RMH no Kd s~cMyTa B 4eneKeHcKoi1 
BOAe OCHOBHaR Macca B~CMyTa Cbp6~pyeTCfl Ha CtiS C Kd == 2,13.103 Mil/r 
~ Kd;.:: 5 · 1 04Mn/r. CneAoBaTeiibHO, Hcnonb3YR AaHHble cop6~~0HHoro 
OnbiTa, MOlKHO noKajlaTb, 4TO KOH~eHTpal.i~fl B~CMYTa IlelK~T B npe,qe
IlaX 1,1·10::: Mr/n- 9,4·10-3 Mr/n. CpeAHee 3Ha4eH~e:5,25·10-3 Mr/n 
~!111 2, 5 • 1 0 MOllb/ I1, 4TO 6JI~3KO K ynOMRHyTOMy BbiWe 3Ha4eH~IO. 

Ta6nHn;a 

CopTOBble Ko3¢xlmu;HeHTbi (pH) pacrrpep;enermn Ha cyno¢mp;e 

Mep;H 207 Bi, BHecemmro B paccon B BHAe a30THOKHCJioro 

pacTsopa (Kd MJrlr) 

pH 5,40 3,70 l ,20 
~ 

15,20~0,601. 102 

It , 50~0, 201. 1 o 3 I 1, 50~0, 201. 1 o 3 

12,30~0,20/·IOS 12,30~0, 201 .JOS 12,30~0,201 .Jo8 

14,80~0,301.10 3 14,50~0,301 .103 

5 ·10 4 5 ·I 0 4 5 ·10 4 

CosoKynHOCTb no~y4eHH~x ,qaHH~x no3sonReT yTseplK,qaTb, 4TO s~c
MYT (III) M~rp~pyeT B BO,[IOHOCHbiX rop~30HTaX 4eneKeHa B B~,qe CIIOlK
HOrO ranoreH~AHOro KOMnneKca C OTp~~aTeJibH~M 3apR,(IOM, paBHWM 
eAHH~~e. 

np~ npoXOlK,qeH~~ B~CMyTCO,qeplKa~~X pacCOIIOB 4epe3 CYilb<!>~AH~e 
MeCTOPOlKAeH~R /Cyiib¢~,qHWe reox~M~4eCK~e 6apbepw/ KOHLieHTpal.i~R 
e~cMyTa e pacconax, o6ycnosneHHaR era cop6Li~ei1 Ha cynb<I>~Aax, 
6yAeT, KaK npae~ho, 4pe3B~4ai1Ho Mana, 4TO ~ Ha6niO,qaeTcR s 4ene
KeHcK~x pacconax. 

_ B 3aKIII04eH~e asTop~ C4~TaiOT ceo~M np~RTHWM ,qonroM no6naro,qa
P~Tb 4IIeHa-KoppecnoH,qeHTa AH 4CCP H.H.3sapy 3a ~HTepec K pa6oTe 
~ none3HOe o6CYlKAeH~e pe3yilbTaTos. 
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