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· Bepm>~e aKcnepnMeHTbi no perncTpannn cnonTannoro )lenennsr cnnnna 

·nponaBOJlHIIHC& oJlnonpeMenno c naMepennsrMn nepnona .cnonTannoro neneansr 

Topnsr n ypana B 1947 rony uan6onee conepmenni>IM B To npeMH MeTonoM 

MHOI'OCnOiiHI>IX HOHH381lHOHHbiX KaMep/1/• 

B 3-rax aKcnepnMenTax aa KaMepax, aarpy)l{eHHI>IX cnnnnoM, na6mona

nnc& aa 6on&mne npoMe)l{yTKH npeMenn ennanqu~>~e nMnyn&c~>~. OnnaKo nx 

nponcxo)I{Jleune ne 6blno onnoanaqno ·ycTanonneno, n MO)I{HO 61>1no nnw& aa

KnmquT&, qTO nepnon cnonTannoro neneansr cnnHIIa no KpaiineA Mepe n 104 

paa . 6on&me, qeM ypana. B · nan&neiimeM npnMeneHHe nponopnnonan&HbiX cq(!T

quKoB cymeCTBeHHO nOB~CHnO .qyBCTBHTenbHOCTb H H8Jle)KH0CTb T8KHX H3Mepe

HHli1 qTO noanol!llno yCTanonnT& HH)I{HIDID rpannny nepnona cnonTannoro nene-
21 ... /2/ 

ansr TOpnu, T1/2~ 10 neT .. EcTecTnenno 61>1no npennono)I{HTb, qTO nnsr 

cnnHIIa aToT nepnon na Mnoro nopHJlKOB 6onhme, qeM nnsr Topnsr, noaToMy 

SKcnepHMeHTI>I no H3MepeHHID noCTOSIHHOii CHOHT8HHOI'O nenennH· CBHHII8 ne 

UpOH3BOJlHIIHCbo 

OnnaKo B aacTOsrmee npeMsr non~>~e o6cTOHTen&cTna aacTaansriDT cnona 

o6paTHT& nnnMaHHe aa npo6neMy nccnenonaHHH. cnonTannoro Jlenennsr cnnlllla. 

·.,· 

B nocnenane ron~>~ nosrnunoc& necKon&Ko·TeopeTn'lecKnx pa6oT, npencKaabl

nammux cymecTnonaane nec&Ma· cTa6nn&HI>IX srnep n o6nacTn aaMKIIYTbtX , 
o6pno'leK 'npoTOnon< Z = 114) n aeATponon ( N = 184)13,41. TaKne srnpa 

JlOn)I{HI>I nMeTb 4>opMy1 6nnaKym crflepnqecKoA; 6ap&ep, npennTcTnymmnA nx 

caMonponanon&noMy )lenennm, cornacno pac'leTaM, nocTnraeT 10 Man. OT-

cmJla nepnoJll>l nonypacnaJla STnlt srnep oTnocnTen&no cnonTannoro nenennsr 
10 /4/ . 

MOI'YT JlOCTlli'8Tb 10 neT • 
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'TeopeTnqecKnerrpencKaaaunn nonyqnnn neKoTopoe nonTnep*neune n 

_ SKCnepHMeHTUX no HCCnenonaHIIIO COCTaBa TSI*enoli ·KoMnoHeHTbl 'KOCMII'IeCKOro 

nanyqennn/5/. B sTnx sKcnepnMenTax 6blno o6napy*eno, 'ITO n cneKTpe 

nepnn'IHoro KocMuqecKoro uany:ennn nMeroTcn qaCTllllbi1 coaAa~mue nonn

aauuro, cooTneTCTnyromyro aapnny Z · .. 106._ Hn*nnn rpan11ua npeMeHu *113-

. 1i11 TaKnx nnep orrpenenneTcn, no-nnniiMOMy, npeMeHeM )l{l!3HII nepnii'!Horo 

·KoCMII'IeCKoro uany'leH!In 10 6 - 10 8 neT. nocKonbKY o6paaonanne sneMeH

. TOB1 BXOnHIIJIIX B COCTaB nnaHeT COnHe'IHOfi CHCTeMbi1 npOIICXOnllnO B npouec

caX1 aJianorllqHblX TeM1 B KOTOpbiX renepupyeTCSI nepBII'IHOe KOCMII'IeCKOe 

uanyqeHne, cefiqac neaban nonHOCTbiO ncKnro'lliTb rurroTeay o Hannquu n 

cocTane rop!IbiX nopoA 3eMnn nepnoanaHHbiX TpaiiCypaHOBbiX sneMenTon,cpenn 

KOTOpbiX nau6onee cTa6unbHbiM oTnocuTenbHO cnonTannoro Aenemm non*en 6hiTb 

sneMeHT c ~ Z = 114. Hccnenonaniie XIIMli'Ie.CKux cnoilcTB Hebanno oTKpbiToro 

sneMeHTa 104-KypqaTonun noKaaano, 'ITO pnn aKTHHHAOB aanepiiiaeTcn 103 

sneMeHTOM1 n 'ITO Kyp'laToBuil nnnneTcn xuMII'IecKliM ananoroM ratjlnnn/6/; 

0Tcrona no aaKoHoMepuocTnM cncTeMbi MenAeneena sneMeHT 114, no-nnnuMo

MY 1 lll\lleeT XI!MII'IeCKlle CBOHCTBa1 6nH3Klle CBIIIIIJY • B CBR311 C STI!MII '06CTO-

nTenbcTBaMII npencTannnnocb ue nnmenllbiM CMbicna nponecTu onhiTbi no 

nOIICKaM stjltjleKTa cnoi!Tannoro nenen11n B CBIInue. 

B sKcnepnMenTax uan6onee uenecoo6paal!biM Kaaanocb ncnonbaonanne 

nusneKTpnqeCKIIX neTeKTOpOB qaCTIIU1 o6naAaiOIIJIIX 6onbiiiOil 'IYBCTBliTellb

JIOCTbiO II M8llb!M tPOHOM/7,8/ • 

B rrepBbiX OllbiTaX CHOII MeTaUHII'IeCKOrO CBIIHUa o6mei! llHOIIJa.ilbiO 

l\11
2 

rrol\llemamicb n KOHTaKT c· . ~nenKoil nancaua 11 aaTeM sKcnonuponanncb 

n Teqenue 100 cyToK na rny6nne 40 l\lleTpon non aeMnei!, 'IT06bi ncKnro

'IHTb .B03MOlKHblfi BKnan OT neneHI!SI CBliHU·a KOCMI!'IeCKliMII '18CTliU8Mll/9/ • 

!B STOM SKCnepiiMe.l!Te 6btn0 aaperncTpnponaJio 7 aKTOB neneHIIll HAep. 

np11 rrpOCMOTpe 2 M2 naBC~HOBOH nneHKll ( 'tjloHOBblli OnbiT') 6binO Hail

neHO TOnbKO. nna cneAa OCKOHKOB. 

Kamymniicn nep11on cnonTaHnoro Aenennn cnnnua, cornacno STHM nan

HbiM, cocTannn Tt/2 ~ (2±.1).1021_neT •. 0TMeTnM, 'ITO conepmanne ypana 

n cnnnue 6bmo nai!ne~o panHbJM 2.1o-9 r/r 11, cnenonaTenbuo, l\llorno o6ycno

nnTb ·ae 6onee 0,01% oT na6nronae.l\lloro stjltjleKTa. 
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Eonbiiian nnnTenbHOCTb n TpyAoeMKOCTb SKcnepnMeHTOB co c 

Mil cfJonbraMU :JaCT8Bilna HaC 06paTIITbCSI K o6pa3UaM1 B KOTOpbiX 

necsnnneTnil nnn cToneTnil nponcxoAnna perncTpaunn nenenun sme 

*amnxcn n cminue. TaKI!Mn o6paauaMn .nnnnroTcn, no-nepBbiX, CT€ 

nn.niiinecn n Te'lenue Mnornx neT n KoHTaKTe c MeTannuqeCKIIM ci 

no-nTopbiX, cTeKna, conep*amne n cnoeM cocTane coennnennn 

npu npocMOTpe .. 10 cM2 rronepxnocTn cTeKon nnTpa*a XIV neKa 

nnniiinxcn non cnHnuoM, n 80 cM2 nonepxnocTn cTeKon neilnencKol 

co cnHnuonoil o6KnanKoil, naroTonnennoii n Konue XIX neKa, · ne 6 

neno .nu onuor<;> TpeKa ocKonKa. 3ToT peaynbTaT cooTBeTcTny.eT K; 

nu*neil rpaunue rrepnona crroHTanuoro neneHim cnHnua T
1
/

2 
:::_ ·2. 

nnn nnTpa*a XIV neKa n T1; 2 2:, 1022 neT nnn neiinencKoil 6an1 

ne cornacyeTcn c uanii'IIIeM s¢¢eKTa n nepnoM OllbiTe co cnnnuoa( 

0TcyTCTBIIe scfJ$eKTa B SKCllepnMe!ITaX Ha CTeKnax1 uaxonnBIIIIIXCSI 

CO CBIIHUOM 0 CBIIneTenbCTnyeT1 nO-BIIAIIMOMY1 B nonbay Toro, 'IT.O 

OT neneHUll HAep CBIIHUa KOCMII'IeCKlll\1111 'laCTHUal\1111 oqeHb Man. lJ.n: 

MOJKHO yKa3aTb1 'ITO stjltjleKT OT neneHIISI nnep TOpllll KOCMII'IeCKIIMI 
' 

yponn'e Mopn npnnonnT K Ka*YIII!i!licn HII*Heii rpan11ue nepnona crro: 

nenennn TOplln 1.5.1019 neT/11. 

Ll.pyran cep11n sKcnepnMeHTon 6blna npenrrpnnnTa co cTeKnaMJ 

mamnMn cnnneu. · Ll.nn BbiHBnenun TpeKOB OCKOnKOB B 06oeMe CTe 

IIpiiMeneno nocnenoBaTenbHOe Tpar,nenne. npn KalKUOM TpaBneHIIll ~ 

en enol! cTeKna Tonmnnoi! no 20 MK. CneunanbHbJe KoHTponbHbie 01 

Kaaanll1 'ITO cnenbi OCKOHKOB neneHIIll q(!TKO OTnii'IaiOTCll OT cny'ta~ 

tjleKTOB CTeKna. 

B OnbiTe CO CBIIHUOBbiM CTeKnOl\111 113rOTOBneHHbiM B 1958 ron 

Me CTeKna OKOHO 0, 7 CM3 
1 6bin0 aaperiiCTpllpOBaJIO 27 cnenon OCK< 

nennn. Ha6nronaeMbii! stjltjleKT cooTneTcTnyeT Ka*ymel\llycn nepnony 

noro nenen11n nnn· cnnnua, conep*amerocn n cTeKne T1f 2 =' ( 2±.0:, 
B onbiTe c xpycTanbuoi! noncTaBKoi! oT naabi1 naroTonnennoil 

XVIII neKa n ·o6neMe 0,27 cl\113, 6hm aaperucTpn.ponan 31 cnen ocll 

'ITO COOTBeTCTnyeT Ka*yiiieMycn rrepnony CnOHTaHHOr<? neneHIIll T 11 

= ( 3±_1) .1020neT. CnenyeT OTMe.;.HTb, 'ITO nKnan· oT nenea11S! cime~ll 
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e nonTnep~neHne n 

'MnOHCHTbl 'KOCMII'ICCKOrO 

!H01 'ITO B CnCKTpe 

lbl1 C03.lla~IIIHC IIOHH-

rpaHnua npeMeHu ~na-

M )l{l!3HI! nepBH'IIIOrO 

y o5paaonaHne · alieMeu

rrpoucxonnno ri rrpouec

BH'IJioe KOCMH'ICCKOC 

HnoTeay 0 HanH'IHI! B 

OBbiX aneMeHTOB1 'cpenu 

oro nenemm non~eu 5biTb 

ilCTB Uei\aBHO OTKpblTOrO 

IAOB aaneplliaeTCSI 103 

ananoroM ra.PnnSI/6/; 

·neMCI!T 114, no-BHAHMO-

CBSI3H C 3THMH,05CTO-

nponecTu OIIbiTbi no 

3anocb Hcnon&aonanne 

~bliiOil 'lyBCTBIITenb-

o5mefi: nnomai:lbro 

illTBM 3KCn01!11pODilnl!Cb 

neil, '!To5hi ncKmo

mMH '!aCTHUilMII/9/, 

7 aKTOB neneHIISI S!liCp, 

)IIbiT') 5biiiO nail-

'• cornacHo 3THM nan-

ITO conep~anne ypana 

3aTCnbH01 MOI'nO o5ycno-

Eon&li!aSI .lUUITen&HOCTb 11 TpynoeMKOCTb aKcnepuMeHTOB co cnnHUOBbi

MH ljlon&raMH :'laCTaBI!na HaC o5paTHTbCSI K o5pa3UaM1 B KOTOpbiX B TC'ICIIHC 

ACCSITlinCTHil nnH CTOnCTIIil npOHCXO.llUna perncTpaUUSI .llCnCHIISI SIACp1 COACp

~ali!UXCSI n cnnHue. TaKIIMH o5paauaMn .smnSIIoTcSI1 no-nepnbiX, cTeKna, naxo

AII.BIII!IecSI B TC'ICJII!e MHOrUX neT B KOHTaKTe C MeTannH'ICCKIIM CBIIHUOM1 

BO-BTOpbiX1 CTCKnll1 CO.llCp~amue B CBOCM COCTilBC coenHHeHIISI CDHIIUil, 

npn npOCMOTpe ,. 10 CM2 nonepXHOCTH CTeKon BHTpa~a XIV neKa1 HllXO

nnDIIIHXCSI non CBIIHUOM1 H 80 ~M2 nonepXHOCTII CTeKOn neilneHCKOil 5ai!KI! 

' 
CO CBI!IIUOBOil o5KnanKoil1 U3rOTOBneHHOil B KOI!Ue XIX BeKa,' He 5biiiO Hail-

neue· HI! onnoro TpeKa OCKOnKa, OTOT peayn&TaT COOTBCTCTBy_eT Ka~ymeilcSI 

nn~neil rpannue nepuona cnonTannoro nenemm cnnnua T 
1
/

2 
:::_ 2.to22 neT 

nnSI BHTpa~a XIV BeKa H T1/ 2 ::: 1022 neT nnSI neifnCHCKOil 5aJIKII 1 'ITO 

ne cornacyeTcSI c nann'IIICM a<fl!jJeKTa B nepnoM onbiTe co cnunuOI3oil !jlon&roil. 

0TCYTCTBHC aljl$eKTa B 3KCIICpi!MCHTilX flU CTeKnax1 UaXOnHBIIIHXCSI D KOHTaKTe 

CO CBHIIUOM1 CBHneTenbCTByeT1 IIO-BHnHMOMy, D nonbay TOr01 'ITO a.pljleKT 

OT neneHIISI SIAep CBHHUa KOCMH'!eCKHMH 'lllCTHUaMH O'leHb Man, .Unn CpaBHei!HSI 

MOJKHO yK333Tb, 'ITO a$$eKT OT neneHUSI SI,l:lep TOpHSI KOCMH'ICCKHMI! ny'IUMII 1111 

ypOBHe MOpSI IIpliBOnllT K Ka~YIII!i!ilCSI Hll~Heil rpannue nepnona CIIOHTiliiHOro 

nenemm TopnSI 1.5.10 19 
neT/1/, 

.UpyraSI cepnSI 3KcnepnMeHTOB 5Lina npennpnHSITa co cTeKnaMn, conep;.. 

~aliiiiMII CBHHCU, . .UnSI BbiSIBneJIHSI TpCKOB OCKOnKOB B 05'beMe CTCKna 5biiiO 

IIpHMeHCI!O nocneAOBaTenbHOC Tpa&nenne, npn Ka~OM TpaBneHIIH ycTpaimn

CSI Cnoil CTeKna TOniUIIHOil no 20 MK, CneuHanbHbie KOIITpOnbHble OIIb!Tbl no

Kaaanll1 'ITO cnenbi OCKOnKOB neneHIISI '!eTKO OTnll'laiOTCSI OT cny'lailHbiX ne

ljleKTOB CTeKna, 

B onbiTC CO CBHHUOBbiM CTCKnOM1 H3rOTOBneHJibiM B 1958 rony B 05'be

Me CTeKna oKono 0, 7 cM3 , 5biiiO aaperncTpnponano 27 cnenon ocKonKoB ne

nennSI, Ha5nronaeMbiil a#eKT cooTneTcTnyeT KaJKymeMycSI nepnony cnonTan

noro nenennSI nnSI. CBI!l!Ua, conep~amerocSI B cTeKne T1/ 2 =' ( 2::!:_0. 7) .to20neT. 

B OnbiTC C XpycTanbi!Ofi: noncTaBKOfi: OT Ba3b!1 H3rOTOBnCHHOiJ B KOHUB 

XVIII .BeKa B .05'beMe 0,27. CM3, 5biii aaperi!CTpHpoBaJI 31 cnen OCKOnKOB1 

'ITO COOTBCTCTByCT Ka~yiUeMyCSI nep11ony CIIOHTaiiJIOr~ nenCHI!SI T !/a 

= ( 3::!:_1) .1o20neT. CnenyeT oTMeTHTb, '!To BKnan· oT nenennS! conep~amerocSI n 
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cTexne TopnH xocMnqecxnMn qacTnnaMn npeneopelKHMO Man. Cornacno nan

HhlM paooThi/2/, onacn~ii HBJIHeTCH KOHIIeHTpannH TopnH na yposne 1% no· 

secy. CnennanLnwe xonTponLHbie onhlThl no nenennro Hnep, conepJKamnxcH 

a csnnnoBhiX cTexnax, neiiTponaMn c aneprneii 14 Mas, noxaaann, qTo co

nepJKanne TOpHH B aTnx cTexnax ne npesocxonnT 10-5 r/r. ~on, ooycnosnen

Hbiii cnonTaHHhlM nenermeM ypana, conepJKamerocSI B aTnx cTexnax ( oxono 

10-7 r/r), ne MoJKeT npeaocxonnTL 10% OT naonronaeMoro a4x!JexTa. 

TaKHM oop830M B OllbiTBX CO CBHHIIOBhlM C.TeKnOM H CBHHIIOBOii: iflonbi'Oil 

ohln aapei'HCTpHpOBBH a4x!JeKT OT neneHHH Hnep, KOTOphlii He MOJKeT OhlTb 

o6ycnosnen cnoHTBHHhl.l\.1 nenenneM conepJKamerocH B aTnx o6paanax ypana 

nnn nenenneM Topn~ KOCMHqeCKHMH qaCTH!l8MH. 

PeaynLTaTw, nonyqennwe na CBHHIIOBhlX cTexnax, no-snnnMoMy, ne 

MOI'YT ObiTb · ooyCJIOBneHbl !flo HOM OT neneHHSI Hnep CBHHIIB KOCMnqeCKHMH 

qacTnnaMH. 

B nonb3y Taxoro aaKnroqermSI csnneTenLcTayeT oTCyTCTBHe ~KTa 

HB neKOTOphlX_nccnenyeMhlX Oopa31l8X1 a T8KJKe 3KCTpanonHIIHSI·peayllbT8TOB 

OllhlTOB no onpeneneHHIO BepOSITHOCTH neneHHSI Hnep BHCMyTa H TOpHSI KOC

MnqeCKHMH nyqa~H HB BhlCOTe OKOnO 4 KM/9/. OnnBKO BBHilY OTCyTCTBHSI 

axcnepnMenTanbHhlX nannwx o nenennn cBHnna xocMnqecxnM~ qacTnnaMn 

HB ypOBHe MOpSI STOT a4x!JeKT B HBCTOHIDee BpeMSI nenb3SI HOnHOCTbiO HCKnro-

'I:JHTh. 

npyroe B03MOlKHOe Oo~SICHeHHe naonronaei.mro a4iiflexTa - npennono-

JKenne o cymecTBOBBHHH THJKenoro XHMnqecxoro aneMenTa. - ananora csnnna 

Hffil COnyTCTByromero eMy aneMeHT81 KOTOphlii HMeeT nepHOH CHOHTBHHOI'O 

neneHHH cswme 108 neT n coneplKHTCSI a oopaanax B oqenb Manoii: npn-

Mecn 10-12 _ 1o-13 rlr. 

Paannqne a4J¢eKTOB1 na6niOnennhlx na csnnnoBhiX CTeKnaX H CTeK-

nax, H8XOilHBIDHXCSI B KOHTBKTe C MeTannnqecKHM CBHHIIOM, MoJKeT ohiTb 

ooycnoBJieBO paann,noii XHMHqeCKOii HCTOpneii MeTannnqeCKOI'O CBHHII8 H ero 

coennneHHii1 BBOHHMhiX B COCTBB CTeKon. 

B nallbneiimeM aapHny c ysennqermeM cTaTHcTnxn n oopaooTxoii BOBhlx 

00p831lOB CBHBilOBbiX.CTeKOn nenecooop83HO TaKJKe HpoH3BeCTH HOHCKH aifl-' 

tflexTa CHOBT8HHOI'O neneHHSI B CBHHIIOBhiX MHHepanax, KOTOpble OhlnB aamn-

6 

menbi oT soaneiicTBHH KOCMnqecxoro nanyqennH Tonmeif ropnbiX nopon 

HMeiOT reonOI'H•IeCKHii B03p8CT llOpHnKa neCHTKOB MllnnHOIIOB neT. 

B aai{nJOqenne aaTopbi cqnTaroT caonM 
npiiHTHbiM llOUI'OM Bbipaai 

rnyooxyro onaronapHOCTb HayqnoMy 
COTpynHHKy 3.UecbnHK aa oonbmyi 

MOWb npn paooTe CO CTeKnHHHbl.l\.IH lleTeKTOpaMH. ABTOpbi 6naronapBbl ' 

C.fi;TpeTbHKOBOH H rpynne naoopaBTOB-MHKpOCKOllHCTOB naoopaTopnn 

peaxnnli, ooecneqnsmnM o6pa6oTxy n npocMoTp oonLmoro qncna oopa~ 

nnTepaTypa 

1. A.B.honrypcKaH, B.H. Kanamnnxosa,~ 
r.A.CTonHpos, E.n.BopoobeB~ 

pas. :>K3T<!>, ~. 503 ( 1955). 

2. r.H.<l>nepos, n.C.Knoqxos, B.C.Cxooxnn, B.B.TepenTLea. nAH CCC 

69 { 1958). 

3. H.Meldner,. P.Roper, referred to in paper vV.D.Myers,. Vv.J.SVI 
Nuclear Physics.; 81,· 1 (1966). 

4. S.G.Nilsson. R.Ncc,. A..: Sobiczewski, Z.Szyi1¥1nsJd.. S.Wycecl 
. ' 

C.Gustafson. P.MOIIer •. Nuci.P~ A115, 545 (1968). . 

5. C.<l>.hayann. BecTrmx AH CCCP 1968, .!!, -S-21. 

6. H.3sapa, IO.T.lJy6ypxoa, P.UaneTxa, T.C.3saposa, M.P.IITanaescxnfi, 

B.B.IITnnos._ AToMnan anepro:H,:~, 83 ( 1966). 

1. R.L.Fleischer, P.B.Price, R.M.-Walker, Science, ~· 383 (196 

B. A.KanyciJHx, B.ll.Uepenb!I'nn, C.ll.TpeTLHKoaa, B.H.CannepcKnli. ll1 

1968, N1. 42. 

9. r.H.<l>nepos, B.H.KanamRIIxosa, A.B.UWU'ypCKaSI
1 

E.n.Bopo6Les, r.A.• 

nHpoB. :>K3T4> .llli, 7271 { 1959). 

" 
Pyxo:mcb nocTynnna a n_anaTenbCKHii: oTnen 

18 nexa6pn 1968 rona. 

7 



, Man. Cornacno nan-· 

~ na yposne 1% no· 

mep, conepJKamnxcn 

., noKaaanu, "'TO co-

i r/r. <l>on, o6ycnosnen

~ux cTeKnax (oKono 

Mora 9(jxpeKTa. 

1M H CBHHUOBOH ~onbroi 

obli ne MOJKeT 6b1Tb 

aTHX o6paanax ypana 

t, no-BHAHMOMY 1 ne 
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menbl oT soanefiCTBHB KOCMU"'ecKoro nany"'enuSI Tonmeif ropHbiX nopon 11 

·, I!MeiOT reonoriiTieCKUfi B03p3CT UOpSIAKa neCSITKOB MUnnHOIIOB neT. 

· B aarmiO"'enne as'l'Opbi c"'nTaiOT csonM npnnTHbiM nonroM BbipasnTb 

rny6oKyiO 6naronapuocTb nay"'HOMy coTpynnnKy3.UecbnSIK aa 6onhmyiO no

Momh npn pa6oTe co cTeKnBHHhiMn neTeKTopaMn. AsTopbi 6naro.napHbi TaKJKe 

C,ll;TpeTbSIKOBOH U rpynne na6opaHTOB-MUKpOCKOUUCTOB fla6opaTOp!iU nnep!IbiX 

peaKnnif, o6ecne"'nsmnM o6pa6oTKy n npocMoTp 6onhmoro "'Rena o6paanos. 
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