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B B E 1l E H li E 

liccn8AOBaBB8 pacnaAa pa~oaBtBBHHX HBOtOilOB M8!0ASMB HA8P

HOA cnestpOCBOnBB HBnH8!CH OABHM HS acroqBHHOB HHWOPll!l~HH 0 

CTPYKType aTOM~liX H~ep.EonD~OA HBt8pec AIDI cneKTPOCHOnBH npeA

C!aBnH8! o6naC!D aeth'pOBOA8~H~H!BliX HBO!OilOB peAKOSeMenasx 

sneKeB!OB(psa),KOtOpHe B reqeHHe nocne~HHX 15 net RBHRDTCR OCHOB

BW& o6~8K!OM HccneAOBaBBU KOD8KTHBa WHBHKOB B O!Aene HA8PBOA 

cneBTPOCKOnBB B paABOXBKHH na6oparopBB ~epHl:lX npo6neK Offilli B 

PHAe ;zuiyrnx na6oparopntt. 

IlocraBoBKa a,nx pa6o, crana BOBMOXHott 6naroAapa nan1q1n 

B JIHil Offilli CHHXPO~HKno,poua c BByTp8HHHK nyqKOK npoTOHOB 2,3MKa 

npn aaepraa 660 - 680 MaB,c nouoau,n xo,oporo nonyqanrca 

H8ttTpOHOA8~H~HTBH8 BBO!OIW.0AH8KO ycneXB Cll8KTpOCKOnHqecKHX nc

cneAOBSHHA B BBatmT8nDBOU Kepe BaBHCH! OT paBBHTBH paAHOXBYBqec

BIX Y8TOAOB BHA8n8HBH BB o6nyqeHHliX wimeaea BHCOKOaKTHBHHX pa.nHo

XBMHqecxn qnc,ia: npenapa!OB paAHOBBO!OllOB B 683BOCH!8n~BOK coc

!OHBBH B narorojneaas BHCOROKaqectB8BBHX cneKtpOCKonnqecKHX HC

TcqaBHOB zaJiyqeaM.Ba:myn ponD· npn atoK 1rpae! cne~anDHaa anna

pa!ypa H sa~B!BB8 o6opyAOB8HH8,o6ecne1lllB8D~88 paAHa~IOBBYD 6es

onacBOC!~ 8KCll8pHM8B!a!Opa. 

Hac!O!llllaa pa6ota noo»a•eaa pemeon aa~aq no npenapatBBHOMY 

06eoneqea1n OD8K!pOCKODBqecHIX 1ccneAo»aa1a H HBJIH8!CH o6o6~8BB8K 

aaK0111euaoro aBTopoM ow,a pa6oru no »HAeneunn cyKKapuoro npena

pa,a PaJtBOHBO!OllOB naHTaHHAOB HS BHCOHOPSAB08HTHBBHX MHE8H8A~oCS

nyqeHH1iX Ha BBy!p8BB8K n;yqxe npO!OBOB CHBXpO~lUIO!pOBa C auep

r1el 660 MaB,paa~eneBHn a,oro npenapara aa OTA8nDHSe aneyea!s, 

nonyqeBHD HCTQqBHROB aanyqeBBH H npenapa!OB AnH Hacc-cenapa~BB 

I B8KO!Op0•1 aBan1,nqecROMY npBY8H8HHD ycRopeHHHX M8!0AOB paa

A8n8BBH KaKpO- B MBKpoxonnqec!B pas. 
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nancH aepemeaaw.Sfo HBBnoCl> np1q1aott paapa6o!KI pa'Ananeoaao-. 

aa~a,asx npucnoco6neaal K xonoaae c pyqauM 06oxyn1aa1ea 1 

cneitBanLBOI yc!aHOBRH O 'AHO!aBnBDHHHM ynpaBneHH6M 'AZill pB3'ABne
BIH aneaeH!OB O BHOOKOI PBAftOanHBBOO!LD. 

Xpowa,orpa~eqecxoe paaAeneaae ncex ene 6onee ,pex pas· 

o6uqao npOISBOAB!CH MOTOAOM rpaJtH8B!BOro auaponaaaa.Y1en1qe

BH8 BHMHBam~el onoco6aoo,1 auea,a,cBH38HBOI C 18M8B8Hl8M ROH

neu,pan111 an11 pH paoTBopa,ooy~eoTBnae,ca c nouo~m 010,ew 

oBHaauaHX uew co6ol nooneAona,enLuo ane napannenLao cueoa,eJIL

BlilX COOYAOB H peaepnyapa.BapLapya IOXOABYD KOBneu,pannm pac!BO

POB B COOY'ABX,HX 66tieu ana wopuy ('AnH napann8nLHO CBH38HHILt 
, . 

OOCYAOB). COSABE! TBKOB H3M8H8BH8 KOH~8HTpan11,xo,opoe aeo6xoAH-
MO 'AnH paBHOMepaoro BHUH118BHH 8X8K8BTOB BB ROnOHRI. 

Ilpoo,e1111cnoco61ar0To1aea1a cnex,pooaoruaqeoRHX eo,ou•

HOB aaxyqeau - BHCYIHB8Bl8 paAIOSR!IBBOro paCTBopa - Be noano

naer CA8X8!i IX fOBDU I OABOPOAIUillll no !onuue,'AaSe 8011 B 
npenapare oroy,or1ymr Beae,yqae ooeAIBea1a.MeroAW B8lll,ll[8BIR B 

Jl8KYYK8,8181!po~ope8a I 818RfpOpaomraea1a 18 K8llllnHpa OfBOOl

feliBO OIOUH B 1cnoueu11 H AmlfBILBH.B BfOU oraomeu11 Goaee 

1.-ocsea •no,- aaearponHHeoxoro ooa11JteuHH paa,ao,opoe npo1oxo
,-1r I 18 BOABHX pac,nopon.KaK 01aaaaooL,BfOf UO!OA nplMBBIM 

,.u np1roro1aea1H 1aqeor1eaaax 1oroqauo118 paotBopa ~ounaexoo

oGpaaonareu,1 KO!Opou 818M8BfH BBXO)tllfOH noone p88'A8X8HIK Ha 
xpoua,orpa11>Hqeoxo1 xoxoaBe. 

6 

\ 
~ 

mtCIIEP.,KEHTAllHAH llACTl> 

I~ Doeyqea1e npenapa!OB pas 18 fBB!aXOJOI UBIBHI 

Kon1qeo!JO paJBOBRflBHHX 1ao~ono1,odpaay~9U!XCH I JmmeHK, 
JO .IIBO?OM onp8'A8l!H8fOB npaBHllHH.11 JH60p0M ycnOBII o6nyqeHHH. 

Eon1 yqeori,qro 1eo ••mes1 oduqao orpasaqes no uetoJ1qeouu 

ooo6pazeauu,,o saedonee paitBOBanLaoA ~opuol c1axpo1u11morpoaaon 

KIISBI HBlff8fOH WIBO!IBKa rJIYdHHOtt ( Q ) 0,5-I IDl, ■IPBBOI cd) 
I0-20 D B IHOO!OI( h ) 25-35 1111. IlJiaCHHRa yc!aBaBHBBB!Ofi 
oraocuenuo uyqKa· nporoiioB iiaa,uo6H rpau ( h x cl ) paono-

1aranaci no 1aoarenLson R tpaeKrop11 lBBZaa1n nporosoB.Ilp1 

HOI rop1B0Hall!Ud paaxep ( d ) onpOAeJUIH ronuuy 11HeB1 
no npodery nporoso»,a nepr11ax1nu1 ( h. ) nu61pae,os J ooor

B8fOHII o paBKepo.11 n;yqxa no MPHKaD.fJIY~na nnao,11111■ ( a. ) 
ll HOJI c.1yqae DHdlpae,oH JI OOO!B8!CflllH O faK B8SHB8_8KWI 11sa-

6poool1111 n;yu~ 10GycnoBJ1eaaw paamanawu1 xoxedau1uaor 1 -noro

xpa!IIHlll Jl,pOXOQeBl8.11 npO!OBOB qepes Yll18BL. 

Paonp~enen■e HB!BBCIBBOOfl npO!OBOB no D8p!IKBII I 

11onozes1e U8BCIJIY11a O!HOOH!81LBO sy1e11ol CfU8fRI Ba npodBIIB 

~yc,ponc,~e Jll1I JBOla u11os1 B BaByyusym HaMepy yc1op1re1a) 

ODplllEIII no IS!ll8BBOI P8l1O1KfHBBOOfl B 1an6po1O1DU1X u■e

BU JWOO!OI I0-12 Cl~ PaonpOA818Bl8 PSltBOBK!IBBOO!I B IOll8BHX 
rpaf1qeo11 1sodpa1aercs o;uioropGol 1p1101,11p1aa Boropol ua 

ypo1se IIO!OllllBBOI IHf8BOBBBOCfl C0Cf8BJIH8f 25-30 MM.no KpHBOI 

.1er10 onpelOll!i yp01eai yo,auo11111soory a1meu1 ( h ),np1 

1oropol qepea aee :opobe! 8SABBBBH qaoTi ny~a. 

Tai 18K B8p!IKBllB08 paonpel8Jl8BB8 1Bf8BOHBBOC!H npO!OBOD 

I noaoxene MaBOIJ(YMa np■ IlOCfOHHBOK peuue pa60fH yoBOPHfBXH 
BB M8BBB!OB,!O onpeienesle 8!1X J8JllqJa BHilOmfflll o6i,rquo IlOCJ18 
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p8KOHCTpyx~H HJIH P8MOHT8 CHHXpO~IOIOTpOHa. 

nsa6poc"ny-qKa onpe'AeJIHJIH no pacnpe'AeJieHHD PB'AHOaKTHBHOCTH 

B T8HT8JIOBOI YHmeHH, HSrOTOBJieHHOI B B~e·na6opa TOHKHX nJiacm

HOK. AKfflBS~H nnaCTHHOK cpaBHHTem,HO 6HCTpo y6HB88T c rJiy6HH08. 

HaDpHIIBp, B lffllll8HH D!HpHHOI 12 1111 (20 r/cu2) 8KTHBHOC!'I, nJISCTHHKH, 

JI8ZBll!el HS rny6HH8 ,I 1111, npH6JIJIISHTeJII,HO Ha nop~OK YeH:r.me, qey 

BH8mHel nnaCTHHKH. B pean:r.HHX wmeHHX, mHpHH8 KOTOPHX 6on:r.me 

5 1111 (TOJlll!HH8 no npo6ecy npOTOHOB 6onee 8-10 r/cu2), aKX.HBHOCTb 

HapacTaeT nenponop~oHan:r.no TO~HHe wmem1. IlpH d.= 20 1111(33,2r/cu2) 

OTIOIOH8HH8 B CTOpOHY yueH:r.meHHH COCT8BJIH8T 30 %. 
Ilony-qeHHH8 'A8HHH8 0 pacnpe'A8Jl8HJIIH P8'AH08KTHBHOCTH B IIHmeHHX 

CJlyzHl'IJII OCHOB8HH8Y 'A11H BH6opa onTHUBJI:r.HHX paa11epOB pa6oqxx wme

Hel HS T8HT8JI8 H 'APYrHX THE6JIHX 118T8JIJIOB (ap6HH, ra'AOJIHHHH). 

B OCHOBY Y8TO'AHKH PB'AHOXHJIHqecxol o6pa6oTKH,T8HT8JIOBOI YHme

HH noJIOE8HH JIHTepa!cypHH8 'ASHHHe. Ho C ~eJI:r.D COKP811!8HHH BP8Y8HH 

BN;lt8J18HBB npenapaTOB C Y8KCHll8JI:r.HWI BHXO'AOU 6WIJ!I HCCJI8'AOB8HH H 

onTHllit8HpOB8HH H8KOTOpH8 napa11eTpH npo~ecca. C y,l6TOII 'ASHHHX o, 
,\ . 

COOCSQeHBH pas C ~TOpH,?tOU JI8HTSH8 HB pacTBopa uneHH K 8,1!COp6lUIH 

HS K8THOHBT8 BB paCTBOPS H3B~-HCI HCnon:r.ayeYSH HSIIH U8TO'ABK8 BH

~eJI8HJIH H KOH~8HTpHpOBSHHH paa 88KlllJll8JI8Cl, B CJI8~111teu:. Ta (4r) 

pSC!BOpHJIH B 20 lllI HF DPH ~06SBJI8HKB ~ ~3YJI) B npBcyTC!BHH 

B KaqecrBe HOCHTe11H 2 ur nsHTSHa, o~eJieHHHI ~eHTPHbrHpo~sHHeu 

1JJ F3 p8CTBOPHJIH H8C!i1118HHHU paCTBOpOU H3B□.3 B O ,211 HCI, 11,11cop6npo-

, BSD paa HS KHHOHHT8 (~15 ur),KOTOpel DOCJie D8p8B8~8HllH B Nff4-
WOPJIY roToB ~JIH aarpyaa B xpoua,orps~JAeCKYJ) KOJIOHey. 9TH onepa

~HH BWOJIHBYH B 60KC8 C noYOJU,D KOnHpYDJtHX uaHHnyu,opoB: 

Tax K8K peaJI:r.HO npenapam paa K YOY8H!cy P88'A8JI8HHH HY8DT 06-

IIIYD SKTHBHOCT:r. 2-3 r-aKB. pa~H, p83'A8J18HB8 ll DPOHSBO'AHl'IJII HS cne

. IUl8Jl:f>HO~ yCT8HOBK8, 88KJil)ll6HHOI B 88~THyD K8Y8py 11 06CJiyzllB88YOI 

BO Bp8YH ODHT8 ~BCT8HIUIOHHO. 

8 
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" 

YcTaHOBKa COCTOHT HS xpoMaTorpa~11qeCROH KOJIOHKH C A11CTaH

~HOHHlill ynpaBJI8HH6M H ycTpOHCTBa AJIH TpaHcnopTl1pOBRH,HSM6p6HHH 

P8Al108RTHBHOqTH H c6opa ~anen:r. ~JII08T8 B C6H4)-ROJIJ16RTOp. 

BalltHOH OC066HHOCTDI0 ROJIOHRH HBJIH6TCH TO,tJTO B Heil M6X8HH311p0-

B8H npo~ecc aarpySRB CMOJili 11 no;llati:ii' an10eHTa.8arpyaKa CMOJili ocy-

111ecTBJIHeTCH npH IlOMOll!H IlHil6TKH,ROTOpaH PlitJSlltHliM M6X8Hl13MOM MO

llt6T nepe11e111ar:r.cH HS U6HTPl1WYl!tHOil npo6HpRH,co;ll6pllta111en cycneHaHIO 

RSTHOHHTa H YCT8H8BJIHB86MOH B rHeS;llO PHAOM C ROJIOHROH,D ROJIOHRY 

B 38 CtJeT p63HHODOro ynJIOTH6HHH repM6Tl1tJHO COtJJ16HHTl,CH C Hen. 

B BTOM IlOJIOE6HBH IlpOH3BO;llHTCH Dl:IA8BJll1BaHH6 cycn6H3HH,B3HTOI H3 

ueHTPHWYlltHOI npo6HpR11,u ~op11upoBaH11e soHli HaHeceH11H paS;ll6JIH6MllX 

3JI6M6HTOB.IlHil6TR8 np11 BTOM BliilOJIHH6T ponb ropJiliWRa 06litJHOI RO

JIOHRH.Ilo ORQHqaHHH aarpya1rn Ill1Il6TR8 nep6BOAl1TCH o6paTHO B npo-

6HpRy ,a ROJIOHRa aaRpliB86TCH yRpenneHHOH Ha TOM lite plitJalltHOM M6-

X8HHSM6 npo6ROI C OTB6pCTlle11, tJ6p63 ROTopoe B ROJIOHRY nocTy naeT 

BJID6HT.Heo6XOAHY06 38RPliB8Hl16 H OTRPliB8HH6 wnaHrOB ;llJIB IlO;llatJH 

;ll8BJl6HHH H 3JID6HT8 ocy111ecTB1IH6TCH C IlOMOll!I,10 3Jl6RTPOM8IHl1THliX 

RpaHOB C eyn:r.Ta ynpaBJ16HHH,pacnonollteHHOro BH6 R8M6pli. 

Ilep611611!6HH6 IlO;llJIOllt6K ~R R8Il6Jlb,Ilp6ACT8BJIHDll!HX co6on ;lll1CRl1 

C yrny6J16HH6Y,npoHSBOAHTCH no cneu11anhHOMY RaHany TpaHcnopTHPYD-

111ero 11exaHH3118 IlOA A6ICTBU611 puti:aroB,npnRp6IlJI6HHliX K 38MRHYTOI 

uenH.IlOAJIOERH 113BJl6R8IOTCH HS R8CC6Tli H,aBTOM8THtJ6CRH OCT8H8BJIH

D8HCb IlO;ll ROJIOHROU H ;llaTtJHKOII paAHOM6Tpa,HanpaBJIH~TCH B C6HW-ROJI

J16RTOP.TOtJBaH ~HRCSUHH IlO;llJIOE6R noi ROJIOHROn H ;ll8TtJHROY pa;llHO

Y6Tpa AOC:T11raeTCH 6naro;llapH oco6oMY pacnonollteHHIO RaHana 11 pliti:a

roB Ha uenu. 

MexaHHSM npl1BO;llHTCH B ABHllt6Hl16 3J16RTpOMOTOpOM Tnna MC-160 

H nocne Il8}:l6HHH R8IlJIH sanycRa6TCH JIH60 BPYtJHYIO,J11160 8BTOM8THtJ6C

RH ti:epes peJie sanycRa C ROHTSRTHliM ;ll8TtJHROM Il8A6HHH Hanen:r.. 
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,ltaorq11 pa~1ouerpa y~anea oor.rnaBBHX 1coroqa1aoB 1s;nyqeaua 

(BOXOBKH H KOnneKTopa ~paK~HI) Ha paccTOHBH8 ~o 40 CM I 8Bpa
BHPOBBB uacronLxo,qoro nocoropoaaee as;nyqeame ae ucnaxaeor nona

saaal npH HSMepeBHH BaHM8B88 aKTHBBYX xanenL.'gyBC'fBHTenLBOCfL 

~efeKTOpa Bli6paaa B COOTBefCfBBH O Benuquaol IBM8PH6JIHX aKTHB

BOCTel. C ~enLD pacmupeBHH ~Hanasoaa IBM8p8BBR aBTHBROCT81 

HM88TCH BOUHMHPYE~88 ycorpOICTBO 00 CM8BBlillll aonnaua,opauu,no

BBXSDUMB 8~8KfHBBOC'fL perHCTpa~•· np16nHBHT8XLBO BIO B 100 

pas. 
. KonneKTop ~paxmil npe~cTaBnReT co6ol ~unaa~,aa 6010Bol n~ 

B8PXHOCH KOTOporo no BHBTOBOI nBBBI pacnono:eau aqelKI ~u 
no~no:reK ( 250 mTyK).l[BHZ8BH8 KOlleKTOpa CBRBauo C ~BH:18BHeM 

Tpaacnopor1pym~ero uexauasaa TaK,qro npa nepeue~eu11 no~nozeK 

OT KOXOHKH ~o ~aorquxa pa~HOMeTpa KOll8KTOp noBopaquBaOTCH Ba 

yron,coOTB8TCTBYDUI o~ol gq8IB8,0~0Bp8K8BHO onyoKaHCL Ill 

no~BBKaHCL ua TaKYD ze BHCOTY,Ba KaKyD IBK8BH8TCH nono:eaae 

aqeba.Bcne~cTBHe Toro,qoro KaQaH aqelBa npoxo~BT qepes oiasa

KOBOe nonozeu1e B npooorpaucorBe,aarpysaa noi1ozea Ban uozeor 

npOl8BOlH'fLCH C o~aoro M8CTa,a IKOBBO,BB 1aaan Tpaacnoporapym-. 
•ero uexaa1sua.Hsueqea10 no~1oze11s 1ououTopa OoyleCtBue:ca 
qopes'oaao B sa~uoraou aKpaue,uooropu oa 01pyze1.liJJ:aroAapa paaolS

lBD~el KYWT8 aoro uouo lenaorL B uGoe Bpeu 6ea aapy1ea1a npo-

~eoca pasieneaaa. \ 

itna c6opa Kano:m,aoTopue ueoGxoAIIIO acnonLaoBaTL uenoopei
CTBeaao nocne HBM8p8BIH aBTIBBOCTB,npeAyCKOTpea xonneBfOp ua1O1 

eMKOOfl,BHnonueBBHI B Bll8 c~euol qa■BI. 

Bee ynpaB1IfDlU8 aneueaTH (KaXOBIBI Alff _Bpa~8BIH BalOB, 

oryu61epu) pacnonozeBH aa nepeAuel coreBBe sa~HTBOI Kauepu B YAOc5-

BHX AJIH nom.soBaBHH uecorax. 
Hao6pazeuaaa Ha JJYILT8 JIB8MOCXeMa KOIOBKI I Ba~UICI 061er

qam: ynpaBneu1e ycraaoBaol. 
10 
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IlpH npaK'fHqecKOM BHllOHBeHHH paSAeneuHI BliCOKOaBTHBHHX npe

napaTOB Bee noArooroBuorem.aue onep~H (sanonueuae cocy~oB anm

euorou,ycorauoBKa uacceoru c no~nOZKaMH) Bunonuamrca sapauee AO 

Bueceuaa npenapaora B 1auepy.ITpo~ecc·snm1poBaHBH,sa acxnmqeaaeu 

peracorpamia pesym.TaTOB BBM8p8BBH B cueuH xonnHJ.m.TOpOB,MOEe'f 

ocy~ecTBIHTLCH aBtouaTaqecKu.Bce aoro noaBom:teT B npe~enax aopu 

. pa~amioaBol 6asonacaocra paa~e1IltTL npenapaTH c axrHBaocTLD B 

aecuonLKO r-SKB PSAHH.YC'faBOBBa npocTa B o6pa~eBHH,H8Tpe6ona

'f8XLHa B 06cnynnaa1n,ua~~zua B pa6oore.B reqeuse nocne'AHHX 5 

neor Ha uett Bsnonueao 6onea 200 pa6otmx pas'Aeneaal.Kax1x-n160 

aencnpaBHOCTel anu uapymeuua B pa6ore ue o6aapyzeao. 

l[JIH BHUO~H8BIH MBOroqacneBBHX pas~eneBHI npenapaTOB,COA8P

XS~HX npe1uy~eOTB8BBO 2 aneueaora O o6~ea aXTHBBOCTLD nopH~Ka 
100 Mr-SBB paABa,paapa6ooraHH npocrse npscnoco6neuaa,saaqsTenLBO 

noBHmam~e pa~BalUIOBByD 6esonaCBOCTL npH nom.soBaHBH KOHOHKOI 
c pyqaw o6c;nyzHBaHl8M.Haa6onee BaKHHM HBUeTCH yctpOICTBO AU 

~HC'faBIUIOBBOro BaKpliBaBHH BOHOBKB nepe~ no~aqel B B88 'ASBH8BBH. 

8a1pHBau1e ocy~eCTBnHeTCH nps nouou yxpenneaaoro B 10J1J1aqHe 

peSHBOBoro ynnoTHBT8HLBOro ABCKa,KOTOpHU llOA AeBCTBB8M aacazeaao

ro Ba OCL-PYXOHTKY 8KC~8BTPBKa npauuaerca K cpesy ropnlill!Ka BOHOB 
KI.OcL-pyKOHTKa I KonnaqoK llOABHZBO npscoeABBeBH K nnaCTIBKe,KO

TopaH JC!UIQJIBBa8TCH B8UOABBZBO Ba SaAaBHOK YPOBB8 O'fBOCH
TeJILBO cpeaa ropnwxa KOnOBKB.IlOM8C'fHD KOXOHHY C STBK npacnoco6ne 
a1eu B sauory B wopue KonoAqa,Bce onepami1 no sarpyaue npenapaTa 

B xonOHBy MOUO BlillOHBHTL'AHC'faBIUSOBBO,Be HaXOAHCL B aesa~H~euuoa 

oor aa;nyqeaaa aoue. 
Ilp1 nouou no~BHZBOI pelBH c raes~ua,npoxo.itH~el qepes 

•en B cTeBKax sauors,nerKo 1 6eaonacao ocy~ecrnnaeTca ycorauoB
Ba UO)tJ10:18B llOA KOnOBBy H HBBneqea1e HX nocne naAeBBB Kall8HL. 
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Tep6HH - B 2-3 paaa, AIDI raAORHHHH B 6-8 paa H Ba nopHAOK ARH 

Apyr11x nen11x naaTaHHAOB. 

3KcTpaKuHoHBaH xpouaTorpawna coaAaeT 6naronpnaTBHe ycno

BHH ARH BHA8R6BHH AOqepHHX npOAYKTOB pacnaAa <lonee THE8ROIO 

aneMeBTa.Eonee nerKHtt 8R8Ll8HT,8RDHPYDlllHttcH nepBHM,BC8rAa npOHB

naeTCH qeTKo,ecnH AaEe ero paAHOaRTHBBOCTL Ba 4-5 nopHAKOB HH

Ee,qeu y anDEpyDl!leroca noaxe.EnaroAapa aTouy no cnaAJ paABO

aKTHBBOCTH AOqepaero AHCllp03HH 9 BHA8R8HBOrO 113 WPaHUHH ap<lEH 

qepea paBHH8 npOM8lltyTKH BpeueHH, <lWI H,1(8HTHqJHUHpOBEUI BOBHtt B80-

TOn 157 Er c nepHOAOM nony pacnaAa (24 ~ 24) MEH. HccneAOBaHHII 

noaHTpOHHOro cneKTpa B cppaKUBHX ap<lEH H ronbL1EH,BHA8n8HBHX Ha 

KaTHOHHTHOll KOnOHKe H3 1!Hm8HH, H ronbMHH, Bll,l(eneHHoro H3 cppaKUHH 

3p<lHH Ha 3KcrprutUHOHHOtt MHKpOKOnOHK8, Il03BOnHnH OU8HHTo B8pXHHtt 
tnf npeAen nepHOAa nonypacn~a ,.., xoropstt He AOnxeH npeBsmarb 

12 MHB. B AanLBettmeM 8TH peaynbTaTH llOATB8PAHRHCb. 

0THOCHT8RbHO <lscTpoe pa8A8R8BB8 Ba 8KCTpaKUHOHBOtt HO

ROHK8 uaapo- H u1xpoxon11qecTB paa oxaaanocL qpeaBsqattHo nonea

HHM B aaanHTHqecKHX uenax.B.nepByD oqepeAL 8TOT M8TOA <lsn npEMEl-, 

H8H AnH BliCOKOtt oqHCTKH MaTepHana MHm8BH OT npHueceA nerKHX 

naHTaBHAOB H KOHU8HTPHPOBaHHH npHuecett npH aaanH38 3p<lHH.0TnH

q11e OT M8TOAHKH BHA8R8HBH paAHOl130TOllOB COCTOHRO B HCll0Rb30BaHHB 

npH 8RDHPOBaBHH <lonee paa<laBn8HBOA HCI ( 2,5 M),COOTB8TCTBYDl!l8LI 
. . \ 

H3M8H8BHH o<l~eua BllDaTa H <lonee BHCOKOU BliXOA8 OTA8RH8MHX npe-

uecett { 43~3% DY , 7~7% T6 ,89±'7% Gel ) .HexoTopoe yBena

qeuae Bp8M8Bl1 pa3A8R8HBH <lonbmott ponH 3A8Cb B8 HrpaeT.nocTE

raeuoe npu aTOLI o<loral!leHee npnuecett .ito 106 paa noaBoJIBeT npu 

nD60U OKOHqaHHH auanHaa noBHCHTL ero qJBCTBHT8RbBOCTL Ba B6CKORL

KO llOPHAKOB.Ilocne pa8A8R8HBH KOBU8BTpaTa noineueHT!lll(Ha xarHOHHT

HOtt MHKpOKOnOHK8)M8TOAOM Cll8KTPOWOTOM6TpilH C peaKUIBOM "apce-

. 16 

Baao·I'' Mml KOMlln8KCOUeTpHqecxoro THTPOBaHHH C llOMOl!lbD AH-

8TMR8BTpHaMHBll6BTayxcycHott KHCROTH B npHCYTCTBHH.apceuaao-m· 

B xaqecTB6 HH.itHKaTopa 3KBHBaneHTHOtt ToquH,MOlltHO AOCTaroquo 

roqBo onpeAenarL coAepEaHHe np1111ecett nopHAKa 10-4%. 

MeTOA 6un ycnemHO npHM8H8H npH aHanH88 HTTPHH BHCOKOH 

q11cTOTU Ba COA8PJKaBH8 np11uecett naHTaHHAOB OT naHTaHa AO ronbMHH. 

B ycnOBHHX llOBHE6HHOtt BarpyaKH KOROHHH HTTpHeu (-:: 5% 6MKOCTM) 

BHXOA np11uecett COCTaBnHn 55±5% ARH ronbMHH,<lonee 90% ARH AHC

np03HH H -= 100% ARH BC8X 6onee nerKHX naHTaBHAOB.IlpH BHA8R8HHH 

npeuecett H8 Ir HTTPHH H cneKTpanLHOM HnH aKTHBaUHOHHOM onpe

,1t8R6HHM HX B npo6e,qyBCTBHT8RLHOCTL aBanHaa nOBHCHnacb B 50-IOO 

paa no cpaBH8HHD C npHMliM__Onpe.iteneHH8M STHMH M8TOAaMH. 

lli~ IlpHM8H8HH8 M8TOAa aHHOH006M8HHOtt xpouarorpa~HH 

AIDI paa.iteneHHH uaxpo- H MHKPOKOnHqecTB pas 

B o6naCTH paa uepHeBott noArpynnH a!MJeKTHBB08 pa3A6R8HH8 

uaxpo- H MHKPOROneqecTB aneueHTOB MOZ6T 6HTL ocyl!leCTBneHo ue

TOAOM aBHOH006M8BHOtt xpouaTorpa~HH C HcnonL80BaBH8U B xaqecTB8 

8nD8HTa cna60KHCRHX BOAHOM8TaBOnLBHX paCTBOPOB HHTpaTOB.BHA8R8-

BH8 paAHOH30TOnOB HS raAORHHH6BOtt H B80AHMOBOtt MHm8B8H B8COM 

O,~r npOH8B~AHRH Ha KOnOHB6 C nayBKC !X8 ( 400 Ylllt, NQ,:.wopua, 

Vo =IS un) npa anmepoBaHHH uaxpoaneueara pacrBopou: 80% CH30H -

o,~M tlH4N 03 - o,o_~M HN 03 H 70% CH30H - 0,4M NH4tl 0- O,OIM 

HN03 cooTBEircrBeHBo H 0,02M HNo3 nerxex naaraHHAOB. IlpH aaTpa

!e Bpeueaa. Ba a!ror npoueoc oxono I qaca BHXOA cocraBIDin : 

Ba ra'AORBBH6BOI MHm8BH - IO% 6BPOIIHH, 85% cauapHH H nonHOCTLD 

BC8X 6onee nerRHX aneueHTOB,H8 H80AHMOBOI - IS% npaaeOAHMa, 

95% uepHH H =100% naaraaa.COA8PEaHE8 MaKposneMeH!ra B HOHU8HT

pare He npeBsmaeT 5 MHr,qro ue MemaeT .itanLBettmeMY HaTHOHO -

17 



odueHHOMY pa8'A8X8HHD,BOTOpoe B nepBOH cnyqae npOH8BOAHXOCi rpa

AH8HTHWI 8XDHPOBaBH8H,a BO BTOPOH - CTynesqaTWI H8H888BH8M 

HOBI\8HTpanHB d..-OHCHISOdyHpa!a aWIOBHH. 

Ha HOXOBH8 AHaM8TpOH I8 WI B.BHCO!Oil 250 HM ( V, =25 YI) 

npD noBumeBBOA Y'A8HiHOI sarpyaxe,npBBOAH~el x·yueB»meBBD Bl:IXO'Aa 

8Bp0Ill1ff B cauaplU!,ycnemHO Bli~8XHXICi npenapa!H HS raAOXBBB8BOI 

HBm8BB BOCOH Ir.llx pa'ABOaHTHBBOC!i YB8JBqHnaCi npHY8pBO nponop

~BOBSliBO Becy HBM8BB. 

B OIUICSBBOH BapHanTe H8!0'A aBHOB006H8HHOt0 pa8'A8n8BBH BCllOll

SOBaB 'Ami BOB~OB!PHPOBaBBH npauecel psa npB ananuse H8T8pBana 

HBmOBB.EWIB TaKB8 ualA8BH ycnOBBH ~ff 8@18HTBBBOrO BU~ene&BH npB

uocel BC8X psa 18 8X8H8H!OB ~epl8BOI noArpynIU,1.IlpH aaanl88 ra'AO

nBHIH BO'AXO~DU!M HBJIH8!CB 8JIJl8BT COCTaBa 85% CH30H - I,SY NH4"'>3-

0,0IY HN03,np1 aaaase aeo,1uu1a - 80% ca3ou - o,~ll NH4N o3 -

O,OIK HNo3.Bo Bcex cnyqaax nocne Bl:IXO'Aa HS nonoHRr uaxpoaneHen

,a MBRPOBOBBqecTBa BWIHBQD!CH 0,02M HN03• 

IY. nonyqeaze 1c,oim1J10:a J111Yqes■J1 )lJU! J -cneBTpo

cBon11 a1eHtpon1,1qac11u oca1Qea1e• paa 

Ha BOMta paCTBOPOB HIBepaliBl:IX Ill opraanqecBIX BBCXO! 

I BX C0.718it np1 pH~ I,5 psa i8Jl~Ktp0.lll!HOCII OCaJU~MCll B ~pK8 ,, 
r■)lj)OOUCOI a1ar0Aapa B08BBHBOB8BID D np1KaToisol OdlaO!I •enoq-. . 
soro cnoa ( pH ➔ 13 .) .B pacT:Bope KOHIIJleBcoodpaaoBaHII.!l (poone 

paaieneBRH Ba Ka!BOBB!BO~ MBRpOROIOBB8)p33 qacfBqHo npBCY!CTBYDT 

B WoPM8 Ka!BOBOB,HO!Op~e npB 3JOH!pon1se noi'AYT Ba naTOA.CX8AO

BaTeliHO,BOSKO:IJIO ocaQOBB8 psa senocpOAC!JOBBO 18 pacTJOpa 
I . . 

sua!a.~Bcnep1Mea,an»Baa npoBepxa noi!Bepi11a a,o npeino1oaeue. 

B CBH81 C !8M,q!O npl npolDIX paBBWC ycnOBIHX CKOPOC!i ocaz..e

BIH CBniBO SaBBCB! OT oa~e•a aJeR!pOnlta,GWia CBOBC!py1pOBaBa 

II 

MBHponqattHa,B HO!Opott anenTpOXBS npOH8BOABnCH 18 o6~eMa 

0,05 - O,IS Mn. Qlll,ITU no 3X8RTpoocal!t,lt8BBD paAHOH80TOilOB paa 

18 pas6aBn8HBWC paCTBOPOB naK!aTa aMMOHBH nonasann,qTo OKOpOCTD 

OCa:EAeHBH B BWCOA YB8XBqHB8DTOH C YM8HDW8HB8M HOHI\8HTP81\BB HOMil

neHC006paaoBaT8XH H YB8nHqeHB8M canu TOHa.IlpaBA8,B8HHqHHB CHHH 

irona orpaHHqeHa ras0Bll,!lenem1ou,n0Topoe np1r1 cene ToHa 6onee IS Ma 

HOE8T npBB8CTH H 8BaqBT8lliHOMY pasdpusrBBaHBD paCTBOpa.~a 0,05 M 

nanTaTa auMOHHH aa 20 MHH (BpeWt,npHeuneuoe AIDI H3rOTOBll8HHH 

HCTOqHHHa) npH OHlle TOHa IO Ma Ha nnaTHHOBOtt npoBOllOHe AHaMeTpou 

O,I HH H AnBaon IO-IS YM ocal!t,ltaeTcH 6onee 90 % paa. 

YM8HDWHTi HOHI\8BTpaqBD HOMWI8HC006paaoBaT8XH B HCXOAHOM 

npenapa!e (0,15-0,20 Hll c HOBI\8HTpaquen.naHTaTa 8MHOHBH OT 0,3 U 

'AO o,a U) AO Tpedyeuon Y'Aa8TOH cpaBBHT8~bHO nerxo ynapBB8HB6H 

ero noqTR AOcyxa 2-3 pasa,npa A06aBneaee Hal!t.ltutt pas no I-2 nan

na BOAU.C qen»D COHpa~8BHH Bp8H8HH H YH8HDW8HBH BOT8pi 3TOT npo-

neoc BUilOllHH8TOH Henocp8,llCTB8HHO Ha aHOA8 3ll8KTPOllBTHqecRoll 

gqettxB,HOTOpun BUBOXH8B B ~opue BOAOrpeBaeuon CHH8Y BBHHOqHH. 

Ooa:EA8HB8 Y'AOBX8TBOpHT8XiHO HA8T Ha caM!iX paanHqHUX M8Tannax,ao 

8aM8fHO nyqme Ha IDiaTBHe.IlpH oca:EA8HHH Ha anDMHHH8BYD qlOXDry npH 

llJIOTHOCTH Tona 6onee IOO ua/c,l- H llp0)t0lllOIT8lliHOCTB 8X8HTponusa 

6onee 20 uHH Ha6nDA88TCH qacTBqnoe paapymeHeo naTo.ita.O xopomeu 

KaqecTB8 HCToqaenoB roBopeT To,qTo paapemeHee neaen B cneHTpe 

HOBB8pCBOHHUX 3ll8HTPOHOB B o6nacTB 'AO 100 KaB npH6XHlt88TCH K 

np16opHouy BB 3-5 pas nyqme,qeu npe BcnonD80BBHBB BCTQqHBHOB 

1anyqeaua,np1roTOBll8HHUX BliCymHBaHH8M. 

1. Ilonyqeaee MOHOH80TOn&UX npenapaTOB H HCTOqBHHOB HanyqeaBJI 

Cy~8CTB8HH08 yBen1qeHB8 aj)@8HTHBHOCTH 3ll8KTpowarHHTHoro paa

'A8ll8HHff H80TOnOB AOCTBrHyTo 6naroAapa opHrHHallbBOll HOHCTPYHI\HB 

Hoaaoro ucxoqauna H HOBoro cnocoOa sarpyane B aero npenapaTa 

pnS)t8IDl8l!Ur 1!30T0llOB. 
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Pa'AHOaRTHBHbltt S116M6HT oca~aeTCfi S116RTp011HTHqecKH Ha no1IOCK6 

B011bWpaua,KOTOpafi nOM61Il86TCfi B llOHHBil llCTOqHHK,Bbln011H6HHHil HS B01lblf,

paMa B Bll'A6 SaKpb1Ba6MOro UH11llH'APa C YSKHM OTB6pCTH6M 'A1lfi BblBO'Aa 

llOHOB.EnarO'AapH STOMY npn HarpeBaHHH ncToqmma 'AO BblCOROil Te1.mepaTy

pb1 BIIXO'A S116M6HTa B Bll'A6 HeilTpanbHOrO napa orpaa11qea,a BblXO'A llOHO::e ti 

SqJW6RTllBHOCTb paS'A6116Hllfi COCTa::enHDT 'A.IIH paSHblX S116M6HTO::e 5-40%~ 

Ilpouecc cenapnpoBaHHH 'A.IIHTCH 5-IS UHH.MeTO'A OTJIHqaeTCfi BblCOKOtt CTa-

6H.IIbHOCTbD. 

Eonhmoe saaqeane nueeT T8KEe ueTO'A pa'AHOXBMnqecKoro o6ora~eHHH 

llSOTOnOB,::ennoTb 'AO nonyqeHHH MOHOllSOTOnHUX npenapaTo::e.STO OTHOC!TCfi 

KO BC6M T6M cnyqafiM,B KOTOpblX HM6DT M6CTO uenoqRH pacna'Aa,B TOM qHc-

116 HK nsoTonau,pas'AeneHHuu Ha uacc-cenapaTope.Ho Ha:116onee qacTo ue

o6xo'AHUOCTh B paS'A6116HHH uaTepnHCIU!X H 'AOqepHHX HSOTOnOB BOSHHK86T 

npH HCC116'AOBaHHH CU6CH MHOrHx HSOTOnOB KaKoro-.11•60 psa.IlpH STOM :a 

nD6ou cnyqae nonyqaDTCH npenapaTu c ueaee cnolltlluM nsoTonHuM cocTa

BOM,T.e. llM66T M6CTO o6ora~6Hll6 llSOTOnOB.0nTHM81lbH06 BP6Ufi M6l!QU' 

paS'A6116HHHUll H6TPYAHO pacctruTaTb ,HCXO)tll HS nepHO'AOB nonypacna'Aa 

npncyTCTByD~llX HSOTono::e. 

PaS'A6.II6HH6 S116M6HTO::e qa~e Boero ocy~eCT::Snfi11D Ha KaTBOHHTHOB 

MBKpOKO.IIOHR6.EC.IIH Bbl'A6.IIH6Ublff S.II6U8HT HU6.II HHSKYD pa'AH08KTHBHOCTb B 

6bl.lI sarpHSH6H MaTepHHCKHUH HSOTonauH,ero nOBTOPHO OqHl!l811B (HanpH

uep,npH Bbl'A6116HllH r45 Eu HS wpaK~DB Tb ) .SKCTpaR~OHHO-xpouarorpa

WHqecRHU M6TOAOM oco6eHHO Y'A06BO ::SI:1A6.IIHTb 'AOqepHB6 HSOTOllbl BS 6onee 

THllt611UX psa (IS? Dy HS TS ) .AleTO'Abl,OCHOBaHBb16 Ba SWW6HT6 CUl'I.IIap

'Aa-qanuepca B KOMM6RCBUX C06ABB6HHHX psa 6b111B ucno1IbSOB8Hbl npH 

B'A6HTHWIIIKaUmt :11s0Tono::e (Hsouepo::e) I~B Pr , I 63 'lb , I 65mTm, I63mTmu 

I59Tm. 
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YI. 3AKJllOqEHHE H B~BOZW 

HS110llt6HHbl6 pa60Tbl 6bl11H Bbln01IH6Hbl,r1IaBHblM o6pasoM,B nepHO'A 

c 1961 no 19?2 r.r. Bee paapa60TKD H HCC.II6AOB8HHH 6b11lll Bceueno 

aanpaBJieHbl Ha pemeaue sa'Aati no "uaTepna.1IhH011y"o6ecneqeanD HAepao

cneRTpocKonuqecKHX nccneAOBaHHtt nsoTonoB B o6nacTH paa.Ilpn STOM 

oco6oe BHHMaHl16 YA6.IIH.IIOCb :eonpocau pa'AHaUHOHHOH 6eaonacHOCTH, 

Ha'A6lltHOCTl1 pa60Tbl ycTpOilCTB H np:11cnoco6.1I6HH_tt,Bocnpo11sBOAH!AOCTl1 

M6TOAHH. 

On11caHHbl6 M6TO'Abl CHHTeaa H6ttTpOHO'A6WHUHTHblX HSOTOilOB psa, 

Bbl'A6.II6HH6 BX HS MaTepnana MHW6HH,paaA6.II6HH6 nOS.II6M6HTHO ll no

H30TOnao,a TaHllt6 ycTpottCTBa 'A.IIH BX ocy~eCTB.II6Hl1H nos:eO.IIHIDT nony

qau B Tpe6yeuux ;zina cneKTpOCHonnqeclUtX 11CC116AOBaHHil K01llll!6CTDaX 

uaoTooo :ecex psa c nepno;ziou nonypacna;zia OT 30 MHH ;zio I ro;zia. 

YHHKa.libHb16 no o6~en H YA611bHOtt aKTllBHOCTH,c BblCOKOtt pa'AHOXHMH

qecKott qucTOTOti,npenapaTbl HBnfiIDTCH OCHO::eoil np0B6A6HIIH o6runpHoH 

nporpaMMbl cneHTPOCROIIHqecKHX Hccne;zio:eaHHti B 0T'A6116 H'A6PHOH 

cneKTpOCRonllH H pa'AHOXHMHH OllilH II COTPYAHHqeCTBa C HCC116AOBa

T61lbCKHMH na6opaTOpllHMll HBCTHTYTOB CCCP,cTpaH-ytiaCTHHU omrn ll 

aeHoTopux ;zipyr11x aapy6euux CTpaa. 

BbiBO,l!bl 

I. 0Tpa6oTaHa ueTOAHHa onpe;zieneHHa reoueTpHqecaux napaueTpo:e 

BHYTP6HHero npOTOHHOro nyqHa CllHXPOUHK.IIOTPOHa OHHH H HCC116AOBaHo 

pacnpe;zieneHH6 HaB6A6HHOH pa;ziuoaHTHBHOCTH B MaTepuane MHW6HH. Ha 

ocaoBe aTux 'AaHHblX peHouea;zio:eauu Hanuonee nenecoo6paaHaH wopua 

MHW6HH H napaueTpbl ee ycTaHOBHH nOA n;yqoH. 

2~ YcoBeprueHCTBOBaHa M6TOAHHa H Hal1,l{6Hbl onTHMaJJbHble YC110Bllff 

Bbl.l{eneHHff cywm p3S H3 TaH'l'a1IOBOH MHB6HH C MHHHM81lblib1Llll aaTpaTaMH 

BpeL!6HIJ. 

21 



Texaonorea o6pa6oTHH uemean npncnoco6neaa AJIH AHCTaanaoaaoro 

ecnonH8HllH C IlOMOIIll>D Honepym~nx MaHenynHTOpOB. 

3. Paapa6oraHH HOHCTpyHnHH nonyaBTOMareqecHott AHCTaHnHOBBO

ynpaBnHe11ott ycTaHOBHH AJIH xpm,aTorpaqmqecHoro paaAenemrn BHCOHOaK 

THBHHX (IlOPHAHa H8CHOJibKllX r-8HB paABH) npenapaTOB,p83 H npocTue 

aa~HTBH8 npncnoco6neHHH AIDI MBKPOHOnOHHll c pyqauu o6cnyZHBaHB8M. 

4. Paapa6oTaaa aHcTpaHneoaBo-xpouaTorpaweqecHaH ueTOAHHa OT

aocnTen»ao 6ucTporo BHA8n8BHH paAIOSKfl!BHHX npOAJHTOB HB sp6ae

BOtt H raAonnHB8BOtt MBmeaett B8COM 2r,noBBOJIHBmaH B 2-20 pas YB8-

nuqnT» paAHOaHTHBBOCTb npenapaTOB JiaBTaBllAOB OT rep6HH AO JISH

TaBa.EnaroAapH ee npeueaeaam AJIH HoaneaTpepoBaHHH npeuecea B 

qecTHX npenaparax naHtaIUl,ltOB B 50-100 pas IlOBHCllJI&C» qyBCTBI

T8JibBOCT» 8H8JIB88 BTTpna.Ha.itAeBH ycnOBliH ll o,Tpa6oTaHa M8!'0ABHa 

npoBeAeBBH aBanirna uaTep11ana 1i1umeBH na coAepsamrn npnuocea ner

HHX naBTaHnAeB E ycJIOBBHX BecneneaneaapoBaHHo.lt na6oparopea. 

5. HaRA8BU pa6oqae YCJIOBHH H 0Tpa6oraaa M8TOAHHa nonyqeHBH 

paAHOaKTHBHUX npenaparoB JI8rRHX naaraHHAOB ll8 raAOJIHBH8BOit ( Sm -

La ) 11 BeOAEMOBOtt ( Pr - L.Ct) WlmeBett,cicBoBaHaaa Ba aaeoBo-

0611eaB011 pa8~8JI8BHH MSHpo- ll MBHPOHOneqecrB pas C llOMOIIll>D BOABO

MeTaBOJII,HHX paCTBOPOB HllTpaTOB,a TaKZ8 M8TOAHHS HOBneHTpnpoBaHBH 

npeuece.lt BC8X pas B SJI8M8HTSX nepH8BOtt IlOArpynnu. 

6. Paspa6oraHbl M8TOABHa esrOTOBJI8HHH "TOBHIIX" cnexrpouerpR
qecHHX ecroqaeHoB esnyqeaea nyreu snexrponereqecHoro ocaQeHHH 

PaAHOHBOTOilOB pas HS paCTBopa SJIDara H KOBCTPYHnHH SJI8KTPOJIB!'B

qecHoD MHHponqelHH AJIH ee ocy~eCTBJI8HBH. 

7. Ha OCHOB8 HOHHOro HCTOqftHHS opernuan»aon HOHCTPYimBB c no

Bepxuocraon eoueaanuen paspa6oraB BHcoxoswweareBHutt ueroA nonyqe

HBH MOHOHSOTOilBHX npenaparoB.Cy~eCTB8HHYD pom, B M8TOA8 1rpaer 

IlOArDTOBKS o6pasna H PS8'A8Jl8HHD,BHilOnHH8MaH 8JI8HTpOJIHTHqecHBM 

OC8lll:,l!;8HH8M H80TOilOB BS BOJl»WP8MOBOil Il0B8pXBOCTH.06ora~8HHH8 HJIB 
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UOHOH80TOilBH8 npenaparu pas C BHCOHHU BliXOAOM nonyqamTCH paAHO

XHMBqecKH paBA8JICHBeM C nouonu,m llOH006M8HHOil H SHCTpaHnnoa

uott xpowarorpawuu 'AOqepHllX H MarepllHCHBX l!SOTOilOB. 

8~ HA8HTllWBnHPOBaHH ~OBH8 uaoronu·(BBOMe~H) 162 ,163y6' 
159,162,163m 165mrm,156,157Er ,157Ho ,I36.I37Na ,.138pr, 

OcaoBHlie uarepnanu ABccepranuu nanozenu B cneAJD~llX pa6orax: 

1. A.~.Ho11ropoAOB ,B.JI.Koqe~rnoB ,H.A.Jie6eAeB,B.A.XanHHH. "Ilonyqe

BHe ecroqHllHOB esnyqeaBH 'AJlll fi-cneHrpocHOilHll 3JI8HTpOJIBTHqec

HHM OCSllt,1l8Hll8M pe'AK088Men»HHX sneuearon"PaAHOXHUHH,§,1(1964),73 

2~ S.XeppMana,X.rpocce-PmHeH,H.A.Jie6eAeB,B.A.XanHen. 11BuAeneu11e 

H8ttTpOHOA8~HnllTHUX HSOTOilOB SJI8M8HTOB nepll8B0il IlOArpynnu peAHHX 

seuem, BB ap6na,o6nyqeanoro nporoaauu 680 MaB"PaAHOXllUllH,2,6 

(1964), 756. 

3~ H.C.Toncrott,H.A.Jie6eAeB,B.A.XanHBH."M11HpoxpouarorpawuqecHa11 
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