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Ill 
B JiepBOII 'I&CTH STOll pa6oThl 6blllo noKaaaao, 'ITo pe~:~Koa&Meru.able aneMeiiTbl ne-

pHeBOII IIOIU'pyllllbl B COCTOSIIIBR, CB060I:IHOM OT BOCHTelUI1 MoryT 6h1Tb nerJtO OTI:I9119Hhl ~:~pyr 

OT ~:~pyra Ba ltOIIOBie, aanonaeBBoll CBIIbHOOCBOBROII 8IIBOH006M&HBOII CMonoll, npH RCIIOnb30-

BaBHB B lt8'19CTB9 an~RT8 B01:(110-M9TIIBOIIbBbiX paCTBOpOB B911Tp811bllhiX IIBTp8TOB. 01:(BaiO B 

11penap8THBBOII pai:(BOXBMHB pel:llt039M911bllbiX aneN&BTOB 'IHCTO IIOHBnBBTCH aeo6XOI:IBMOCTb 

p831:(8119HBSI M111tp0KOIIH'I9CTB p91:(1t039M911bllblX M9M9HTOB (p.a.a.) OT M81tpoKOIIB'I9Cl'B COC&I:IIIHX 

pas. 3Ta Beo6XOI:(HMOCTh 06bi'IBO B0311Bit89T llpB paap9W911BR CII91:1YIOIIUIX npo6neM: 

1. nony'I&IIB9 OC060 'IBcThiX npenapaTOB p.a.a. 1:1118 B3rOTOBII911BB llRKIIOTpollllbiX MIIW9-

a ell. 

2. Onpe~:~eneBHe npHMeceA p.a.a. B pe~:~xoaeMeru.BbiX coe~:~aaeBBHX B M&Tannax. 

S. OT~:~eneaBe cB06oi:IBbiX OT aoc;BTemr p&j:(HOaKTBBBbiX npo~:~yKTOB Hl:lepBbiX peaxnBII OT 

M81tpOKOIIB'19CTB 119B30TOIIHOrO B9W9CTBa MHW&IIB. 

1. npoi:(81Kflbl9 11p9118p8Tbl p.a.a., 1:18lK9 R8B6onee 'IBCTb19 1 BC&rl:la COI:IepJKaT p9j:(K039Men•

llbl9 aarpaaaeHHH. KonB'I9CTBO 3THX IIpBMecell, B aasacaMoCTB OT Ka'I&CTBa npenapaTa, Mo

JKeT I:IOCTBraTb 10-100 Mxr aneMeaTa- aarpHaaeBBB aa 1 r aneMeaTa -ocaoBhl. B aeKoTO

pbiX cny'I&SIX BX 11pRCyTCTBB9 89 BM99T 6on&moro 3R8'19RBH. 01:1118KO B Bl:lepaol! XBMBB ORB 

MOryT 6b!Tb llpB'IBHOII cep&e3Hb1X 38Tpyi:IB9RBII H, B '18CTHOCTH, llpB Bbli:(9119HBB R BCIIOIIb30-

BaHBB npOI:IYJtTOB peaKilBII rny6oxoro pacmenneHBB l:lnB B1:19pBOCII9KTpOCKOIIH'19CKBX H3M9p9BRI. 

npHCyTCTBB9 OTI:I911bHbiX p.a.a. -npBM&cell: B KOnB'19CTB8X1 3H8'1BTellbRO np9BhiW81011UlX 10MKr, 

MemaeT Kax IIpose~:~eaBIO MBKpoxpoMaTOrpaljlBqecKBx paa~:~eneBRA p.a.a. -npo~:~yKTOB peaxnall: 

rny6oKoro pacwenneaBH, - TaK B nocne~:~yiOmeMy npxroTOBneBBIO BCTO'IBBKOB H3ny'I&HBB 

SII9KTponBTB'I9CKHM M9TOI:IOM. noSTOMy COI:(epJKaHBe OTI:I911bRhiX n&rKBX p.a.a. _;11pBM9C91! B 

M&Tepaane I:IByxrpaMMOBOII p91:1K039M9nbHOII MHW911B I:(OIIlKHO 6b1Tb IIOpHI:(Ita 10-4%. 

II. KoaTporu. aa 'IBCTOTOA MaTepBana MBmeHH, npei:(BaaaaqeaaoA ~:~mr o6ny'leua, Tpe-

6yeT aa~:~eJKRblX B 'IYBCTBBTen&HbiX MeTOI:IOB. Bon&mBHCTBO cospeM&IIBbiX aaanBTB'I&CKBx Me· 

TOI:IOB OCHOB8HO 88 9P9ABapBTellbBOM OTI:IeneBBB CYMMbl p.a.a. -llpBM&CeA OT aapH3H9HHOro 

o6paana B nocnenyiOmeM BX paaneneBBH H onpeneneaxB. 

Paaneneaae ae6oru.mBx KOnB'I&CTB p.a.a. -(nopa~:~Ka Mr BnB nonell Mr) ~:~pyr QT npyra 

MOJKRO llpOB9CTB nerKO. noSTOMY BblCOKO'IyBCTBBTellhBbll! 8KTBBallHOHHblll 8H811B31 B 06W&M1 
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I 

ae cTaBBT Tpyo~~ao paapemBMbiX npo6neM paao~~eneHBH. Eonee Toro, aaanaa a aeKoTopblx cny

qasx MO~IIO DpOB8CTB B006me 6e3 Dp8AB8pBT8JILHOrO p83A8li8HHH0 HCDOJIL3yH TOJILKO Te B03-

MO~OCTR, ltOTOpble lip8AOCT8BliHIOT 9JI8KTpoiiHb18 lipB60ph!, 0AH8K0
0 

8CJIH HCJIOJIL30B8TL M9Bee 

qyBCTBHTeliLIIb18 8H8JIBTHqecKH8 MeTOAbl, H8DpHMep Cli9KTpO~OTOM8TpHqecKBe, KOJIHqecTBO Be

W8CTB8, OT KOTOporo aeo6xOABMO OTAenBTL MIIKpolipBMeca, 118p8AKO AOCTHraeT 1-2 r, B 

8H8nBTHqeCKOII XBMBH peAK038M8JILBhiX &neMeHTOB HMeHHO 8TOT nponecc 06orameHHH npa

M8C81t CBH38B C oqeaL 60JILWHMB TPYABOCTHMH, 

III, Toqso TaKoA ~• nponecc npeAaapHTenLaoro KoanesTpapoaaaas MHKpoKoMnoaeaToB 

Tpe6yeTCH H lipH o6pa60TKe o6nyqeHHbiX DpoTOBaMH BhiCOKHX aaeprHII 2-3- rpaMMOBhiX MB

W&IIell 113 p.a.a. C ll8JILIO DOJiyq8BHSI BeiiTpOBOAe~BilRTHbiX H30TOJIOB p.a.a. AliH HAepaocneK-

/2/ 
TpocKoaqec~~:ax H3MepeaaA. B aameA npeAbiAymeA cTaTLe yJKe 6blno noKaaaao, qTO aaaos-

Bblll o6MeB 113 BOABO-MeTaBOJILHbiX pacTBOpoB aeiiTpanLBbiX BBTpaTOB MeTO.QHqecKB YA06ea 

AliH Bb1A8JI8BHII CB060AHbiX OT HOCHTeliSI nerKBX p.a.~ 113 ra.QOliHIIBeBoA MHW8BH, o6nyqeH-

HOII DpoTOR8MR C aaeprRel 880 Mas, Pa60'P8 0 CBK38HR8B C o6pa6oTKOA o6nyqeHBbiX MRmeseA, 

celqac eme upoAon~eTca, • pe3yJILTaTbl ee 6YAYT ony6naKoaaabi JI03ABee. noaToMy a sac

Toamel CT8TLe p8CCM8TpRB8IOTCII TOJILKO npo6neMbl oqaCTKH H aaanR3a nerKHX p.a.a, 

3KCD8pBM8BTaJILBaSI qaCTL 

MeTason II BBTpaT aMMosaa, BCDOJIL30BaBmReca llpB BhiDonseHBa aacToameA pa6oTbl, 

6blllll KB8~Bit8JIBB 'qRCTble' B AOliOJIBHT8JILBO Be oqamanBCL, 

0KBCJibl p.a.a, CO.Qep~anB pe.QK03eMeJILBb18 38rpS13BeBHSI liOpSIAII:8 1-10 Mr/r, Jlna TO

ro qT06bl BM8TL nyqmee DpH6nH~eRBe K peaJILBbiM YCJIOBHBM MBKpo-MaKpopa3A8li8BHA
0 

aTH 

OKRCJibl nepe.Q pa6oTOI Be oqsmanBCL, 

PBABOUTBBHhle B30TOJILI pe.QKRX 38M8JIL Bb1A8JISIJIRCL H3 TaBTanoBoA MHmeaa, o6nyqes· 

aol uporosaJIIB c aseprRelt 680 Maa,a oqamanacL sa KonoHKe 2MM x 80MM, 3anonaeaaolt 

J:8TIIOBHTOM JlayeJ:C 50x8 - 400 Mem B 8MMOHBIBOII ~pMe; 9JIJOeBT -

R306YTRP8T 8MMOBHII. 

a -raApooxca-

Bo BC8X 8BHO~o6MeJIBbiX 8KCD8pBM8BT8X BCDOIJL30B811CH CBJILHOOCBOBBOA 811HOBBT 

AM6epllliT IRA 400 B RBTpaTBOA ~pMe. 

C0Aep~mae M&Taaon anJOeBTbl ao acex cnyqaax. 6blnB cae~enpRroToanesahle a noAxac

naJIBcJ. 830TBOI KBCIIOTOI AO 0,01~ HN01 , 

npeAB8pRT8JILHhl8 Ollb!Thl. ./lJIB TOro, qT06hl nonyqHTL BeKOTopyiO BB~pMa-

llRIO 0 B03MO~OCTB OTA8JI&BHII MRKpoKOJIBqecTB ll8rKRX p,3.~ OT ~aKpOKOJIHqecTB COC&A-

2 
BBX p.3.e, 96hlno npoae.Qeso aecxonLKO Ollb!TOB sa Konosxe 0,8 eM x 22,5 eM, 3anoiJRes-
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ROll AM6epnHTOM IRA 400 200-400 MeW B HBTpaTROA ~pMe. TeXHHK8 SKC 
/2/ 

onacaaa a npeAbiAymelt pa6oTe • Ycnoaaa pa3AeneaHA: co.Qep~aBHe MeTaH 

KOHil8BTpanHSI HBTpaTa aMMOBHSI B T8MDepaTypa liOA6Hp8JIHCL Ba OCHOBaBBH 
. 2 

Bee axcnepBMeRTbl BhlllonaeBbl npa cxopocTa noToKa aniOeBTa 1 Mn/cM MH 

TSMDepaType 50°C, 3a HCKJIIOqeHBeM BSCKOllbKHX cnyqaeB, AliS KOTOpbiX 9TH 

MeqaiOTCH CD81lB8JILH0 0 nonyqeBHb18 pe3yJI&TaTbl Dp8ACT8BJI9Hbl Ha pBCYHK8X 

OqRcTxa OKBCB raAonasas. Jlns naKnoTpoashiX o6nyqea111t Mhi 

npBrOTOBIITb MRWeBL 113 oco6o q&CTOit OKBCH ra.QOJIBIIHS, Jlna oqRCTKR ra.QOI 

2 
paaa '6on&maa• KonoHKa 8,6 eM x 25 eM, aanon11eaaaa AM6epnBTOM IRA 

B HBTpaTROA ~pMe, QqacTKa raAOliBHBH OT 6onee nerXBX p,3,9, BblllOJIHHJiaC 

npRBe.QeBBhiX B TeKCTe It pacyaxy 1 a. 

20 r oxaca raAonaaas pacTaopanac& B 5 N a3oTaoA KHcnoTe. Ha6wTc 

JIHJICSI DpH ABYXKpaTROM ynapHBaHBII, nocne 0Xli8JKA9HHH RHTpaT ra.QOnB.IIIIR,_ ~ 

MHHIIM8libHOM KOJIIIq8CTBe BOAbl H nepeBOCHJICH B MepByiO KOn6y 88 200 Ma. 

liOCb 24 r RHTpaTa aMMOBHH 0 1 60 Mll M9T8BOlla 0 H KOn6a AOliBBallaCb AO ME 

STOrO paCTBopa 3aliHB8liOCL B KOliORKy, npe.QBapHT8llbBO BarpeTyiO AO 5()°C 

80% CHa OH - l,SN NH 4 N 0 8 (8-4 CB06oABbiMH 061>eMaMH KOliOHKH)x/• [ 

rSAonaaaA aniOapoaanca co cxopocT&IO 0,1 cao6oAaoro o61>eMa B MIIByTy. B1 

BOp C06Hpancs Tp8MH ~p8XUHSIMII (pac, 8). nepBaH ~paKnHH 0 8KBHB8li8HTBaSI 

061>8M8M0 eme Be COA8p~ana raAOliBHBS, 8-14 061>8Mhl OT6BpanBCb AliH Bb1A8 

~ 111111, 15-21 061>eMbl COAep~anH aarpS13H8HHbiA ra.QOJIHBHA, KOTOphiii nocne per 

AHBancB c aeo6pa6oTaBBhiM npoAyKTOM. H3 aniOaTa raAonHBBA ocaJKAancll DH 

Toll. 

nocne llOIIHOrO BbiMb!BaBHSI ra.QOliHHHSI nerKHe p,3,8,, OCTaBWH8C.II 88 X 

La ) , yAananac:& npa npOMbiBXe ABYMSI cao6oABbiMH o61>eMaMB BOAbl. 

jJ; 

OnpeAeneaae 38rpS13H9HHR OKHCH raAOliHHHII H MeTa 

ra.QOliiiHBII II e r X B M H p.a. 9, 2 r, OKHCH raAOliHHHH ( BJIB 8KBHB8lleBTHbl8 : 

TannBqecxoro raAOIIRHBH) p8CTBOpHliHCb B se6onbWOM 061>eMe 5 N aaoTHOA ··I 

TOK 830TBOll KBCliOTbl yAaliSiliCH DpH AByxxpaTBOM ynapHBaHBB c BOAOll, nepe, 

pBB8IIB8M A068Bn.llhBCb .113B8CTRbl8 KOnllqecTBa H30TODOB 
14T 148 14' 

Eo + Eu 
148 . Ill 

Sm B Ce AliSI onpe.QeneHBSI XBMRqecxoro Bh!XOA8 H B KaqeCTBe 

HIIARK8TOpOB. 

HBTpaT raAonBBIISI pacTaopanca B 20 Mn 65% CH
8
0H - 2,5 N NH 4 N0 8 • 

Tb!BaliCSI MeTannBqecKBit raAOliHHBit, TO nonyqeaabllt paCTBOp ~BliLTpOBaliCSI A, 

Kp8MBeKHCliOTb1), 3TOT paCTBOp nepeHOCBliCSI B KOliORKy 8,6 CM
2 

X 25 CM, 3, 

x/ , 
Cao6oAHbiA o61>eM xonoHKH ,.., 00 Mn. 
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apewaM&IX npo6neM paa.lleneHBH. Eonee Toro, aaanaa B B&ltOTOpbiX cny-

8oo6~e 6ea npe.llaapaTen&aoro paaQeneaaa, acnon&aya TOIILitO Te aoa-

9.1lOCTaBnHIOT 31I9KTpOBHb19 npa6op&lo 0JlHaK0 0 9CIIH BCIIOIIL30BaTL M9Ree 

HTR'IeCKR9 MeTO.Ilb1 0 aanp&Mep CII9KTp0cpOTOM9TpH'I9CKB9
0 

KOIIR'19CTBO B9• 

aeo6xo.llHMO OT.IlenaTL MHKponpaMeca, aepe.llKO .llOCTHraeT 1-2 r. B 

peAKoaeMen&a&Ix aneMeaToB BMeaao STOT nponecc o6orameaaSI npa-

6onLWBMB TPYAROCTSIMH. 

~e nponecc llp9JlBapHT91IbHOro KOHUeHTpHpOBaHHSI MHitpOKOMIIOH&HTOB 

6oTKe o6nyqeaa&IX npoToaaMa Bblcoxax aaeprall 2-3- rpaMMOBLIX Ma

LlO nony'leHHSI H911TpOHO.Il9cpHnHTHblX H30TOIIOB p.3.3o JliiB BJl9pHOCIIeK-
/2/ 

peaall. B aawell np&Jlbl.llymell CTaT&e y~e 6blno noKa3aao, 'ITO aaaoa-

MeTaaonLHbiX paCTBOpOB H&IITpanLHbiX BRTpaTOB MeTO.IlB'I9CKB YJlOOeB 

BbiX oT aocaTenSI nerxax p.3.a. B3 ra.Qonaaaeaoll Maweaa, o6ny'lea-

880 Msa. Pa6o'Pa, CBB3aaaaa c o6pa6oTKoll o6ny'I&HBbiX MRmeaell, 

R pe3ym.TaTbl ee OY.IlYT ony6nRKOB8Bbl II03JlBee. no3TOMy B aac

TpRBaiOTCll TOIILKO 1IpOOII9Mbl O'IRCTKH R aaanR3a nerKHX p.3.3o 

3B:CII9pRMeaTan&aaa 'laCTL 

T 8MMOBRH0 BCUOm.30BaBIIlReca IIpR BblliOIIB9BHR HaCToamell pa60Tbi
1 

CTble"' R JlOIIOIIBRTenLBO Be O'IR~anRCL. 

•JleplKana pe.llK039M&IILBble 3arpa3aeaaa IIOPHAK8 1-10 Mr/r. nns TO

e npa6na~eaae x peanLHbiM ycnoBRliM Maxpo-Maxpopa3Aeneaall, 3TH 

He O'IRIIlanRCL. 

30T01Ibl p&.QKHX 39M&IIL Bb1.[191IRIIRCL R3 TaBTanoBoll MHIIleHa
1 

o6ny'leB· 

·aell 880 Maa,a O'IRmanacL sa xonone 2 MM x 80 MM, 3anonaeaaoll 

X 8 - 400 Mew B aMMOHRIBolt cpopMe; 31IJOeBT - a -ra.~:~pooxca-

M&BBbiX 3KCII&pRM9HTaX RCUOIIL30BBIICR CRnLHOOCHOBHOlt aBROBHT 

Bo acex cnyqasx. 6blna CBelKenparoToaneaable a no.~:~xac

HN01. 

on biT bl. nnll TOro, 'IT06bl IIOIIY'IRTL BeXOTOpyiO HBcpopMa-

eneBRII MBxpoxonaqecTB nerxax p.3., oT ~axpoxonaqecTB coce.~:~

eao aecxon&xo OIIbiTOB sa xonoaxe 0,8 cM2 x 22,5 eM, 3anonaea-
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aoll AM6epnHTOM IRA 400 200-400 Mew B HRTpaTaoll cjlopMe. Texaaxa :axcnepaMeaTa 6blna 
121 

onacaaa B npe.llbl.llymell pa6oTG • YcnoBRR pa3.1leneaall: Co.llep~aaae MeTaaona a aniOeaTe, 

/1:J./ KOBneBTpanaR HBTpaTa aMMOBHR R TeMnepaTypa IIO.IlOHpanac& aa OCHOBaRBH JlaHHbiX pa6oT • 
• 2 

Bee 3ltCII9pHM&HTbl BbiiiOnHeB&I npa CKOpOCTB IIOTOII:a 31II08HTa 1 Mn/CM MHH H paOO'I&II 

TeMnepaType 50°C, 3a HCitiii0'19HReM aecxon&xax cny'laea, .llnR KOTOp&IX 3TH napaMeTpbl oT

Me'laiOTCR cnenaan&ao. nonyqeaable pe3yiiLTaTbl npe.QcTaaneabl aa pacyaxax 1 a 2. 

0 'I R C T X a 0 X R C R r 8 Jl 0 n R H R B. nns llHKIIOTpOBBbiX OOIIY'19BHII Mbl AOII~Hbl ObiiiB 

nparOTOBRTL MRIIle.BL R3 OC060 'IRCTOII OKRCR ra)lOIIRBBR. nns O'IRCTXR ra.llOIDIBRR 15&Ina co6-
2 

paaa "'6on&mas"' xonoaxa 8,8 CM x 25 CM, 3anonaeaaas AM6epnRTOM IRA 400, 200-300 Mem 

B BRTpaTBOII cpopMeo 0'1RCTKa ra.llOIIRHBSI OT oonee nerKBX Po3o3o BblliOIIHRnac& npR YCIIOBBRX
1 

1IpRB9.[19HBb1X B TeXCTe X pacyHKy 1a. 

20 r OKRCR ra.llOIIRHBR paCTBOpRIIHCb B 5 N a30THOII KHCIIOTe. i130biTOK KRCIIOTbl y.lla

IIRIICR IIpH JlBYXKpaTHOM ynapHBaHRH. nocne oxna~Jl9HHR HRTpaT ra.llOnRBRR paCTBOpRIICR B 

MRHRManLBOM KOnR'I&CTB9 BO.Ilbl B nepeBOCBIICR B M9pHyiO KOn6y Ba 200 MIIo 3aT&M .[IOOaBIIR-

IIOCb 24 r HRTpaTa aMMOHRR, 

aToro pacTaopa 3anaaanoc& a 

80% CH8 OH l,SN NH, N 0 8 

1 80 Mn MeTaaona, a Kon6a Jlonaaanac& .llO MeTKa BO.Iloll. 20 Mn 

KOIIOBICy, 1Ip9JlBapRTenbHO HarpeTyiO JlO 50°C H IIpOMbiTyiO 

x/ 
{8-4 CBOOOAHblMH OOheMaMH KOIIOBKH) • nocne cop6nHR 

rB.Ilonaaall :aniOapoaancSI co cxopoCThiO 0,1 cao6o.llaoro o6&eMa a MHHyTy. B&ITexaiOmall pacT

BOp C06RpancSI TpeMSI cppaKilBSIMR {pac. 8). nepBBSI cppaXnBSI, 3KBBBaneHTHBSI C9MB CBOOO.IlBbiM 

o6b8MaM, eme ae co.llep~na ra.llonaaaSI. 8-14 o6&eMbl oT6apanacL .llnSI Bbl.lleneaaSI ra.llona

aas. 15-21 o6&&Mbl CO.Ilep~ana~ 3arpSI3aeaablll ra.llonaaall, KOTop&III nocne pereaepanaa o6&e

.llHBRncs c aeo6pa60TaaabiM npo.llyKTOM. 113 aniOaTa raQonaaall ocalK.tlancs maaeneaoll xacno

Toll. 

nocne IIOnBOro BbiMbiBaHHR ra)lOIIHBHR nerKHe Po3o3o, OCT8BWHeCSI aa KOIIOHKe {oT Eu JlO 

La ) , y.llansnac& npa npoMbiBKe .llBYMSI cao6o.llHhiMH o6&eMaMa BO.Ilbl. 

" 
Onpe.~:~eneaae 3 arpSiaae·aa R ox a c a ra.llona HR SI a MeTa nna qe CK oro 

rli.llOIIRHRR II e r X R M R p.a. 3o 2 r. OltHCH ra.llOIIHHHSI ( RnR 3ltBHBaneaTHble KOnR'IeCTBa Me-

Tannaqecxoro ra.llonaaas) pacTaopSinac& a aeoon&WOM o6&eMe 5 N a3oTaoll ··xacnoT&I. 11a6bi

Tolt a30TBOII XHCIIOTbl Y.llanSIIICSI IIpR .llByXKpaTBOM ynapHBaBRH C BO.Iloll. nep&Jl BTOpbiM yna-

14T U8 UT 140 pRBaBReM .tiOOaBnSiiiRCb R3B&CTBbl& KOIIR'I&CTBa R30TOIIOB Eu + Eu , Pm , Nd 
IU 18t 

Sui R Ce AIISI OIIpeneneBRSI XRMR'IeCitOrO BbiXO.Ila R B Ka'leCTB& p8JlHOaKTHBHblX 

RB.IlRKaTOpOB. 

HaTpaT ra.llonaaaSI pacTBOpSincSI a 20 Mn 85% CH
8
0H - 2,5 N NH, NO 8 • { Ecna o6pa6a

Tb1BancSI MeTannaqecxall ra.llonaaall, TO nonyqeaablll pacTBop cjlanLTpoaancSI .lliiR y.llaneaas 

KpeMaeKacnoTbl). 3ToT pacTaop nepeaocancSI B xonoaKy 8,6 cM2 x 25 CM, aanonaeaay10 

x/ C . ._ , 
BOOO,!Ulrlll 00b9M KOIIOHKH "'J 90 MIIo 

15 



I 

AMlSepiDITOM IRA 400(200-800 M&m, BBTpaTB8ll ljlopMa), Dp8AB8pBTem.JIO aarp8T)'IO AO 

50°C B DpoMbiT)'IO COOTB8TCTB)'JODmM INIJ08BTOM0 OlS'IoeM KOTOporo 9KBBBaJI8BTeB 8-4 CBOlSOA• 

BhiM olS'I>eMaw xonona. 

3nJOeBT Ans raAOIDIBas lS1>1n Ta~roll JKe, xax a ODhiTe0 noxaaaaaoM aa pacyue If • 

nocne llpOXOliCJ1811R8 'lep83 KO.IIOBK)' lNII08BT8 B KOIDI'IeCTBeo UBBBaneBTBOM 908 CBOlSOABbiM 

OlS'IoeMaM lrGnOBII:R 0 CDBpTOBO-IUITpaTBblll MI08RT aaweasncs ARCTR.IlnRpoBaaBOI BOAOA 'I p,a,~ 

aarpaaaeaaa (oT Eu AO La ) , ocTaBmaeca aa xonoue, CMhiBanBclo IOO Mn BOAhl. 

BoABhlll pacTBOP aarpsaaeaall ynapaaanca AO 20 Mn, Ao6aansncs 1 wr n10Te•••• a c 

sTRM aocaTeneM coocaliCJlanBc& p.a.s. nocne A06aaneaall ae6on&moro aa6&ITKa .aMMBall:a, 

0CSAOK I'Rll.pooii:BC81t oT«jlan&TpoBb188.11CR 88 DOpBCTOM I'BApo<jlo6B3BpoB8BBOM ,!18M8TB.IIABX.IIOp

CB.Il8BOM CTeK.IIIIBBOM ~B.IlbTp8 S 4 B paCTBOpRnCH BeCKOnbKBMB K8D.IIIIMB I N CO.Ilii.BOit KBC· 

110TWe 

nocne paa6aaneaa11 AO 8 Mn peAxoaeMen&.&hle sneMeBT&I a6coplSapoaanac& (a ll&HTpa

~ylltlloA npo6apxe) npaMepao aa 25 Mr xaTaoaoo6MeB.Bolt cwonhl .llaye~c 50x8 (400 Mem, 

aMMOB.BIIB8R <jlopMa), CMona DpoMbl&anac& 8 Mn O,I N xnopHAa 8MMOBBR1 8 Mn AHCTB.IlnR-

pOBaB.BOII BOAhl B nep8BOCB.Il8CJ. 88 MHKpOXpOM8TOI'pa~H'I8CK)'IO -~O.IIOBK)' 2 MM X 80 MM1 aanom

BeBBYJO Jlayexc 50 X 8 (400 Mem, 8MMOBBAH8B <jlopMa), P,a,s, pa3Ae.IIR.IIB aa STOll KOnOBK8 

C DOMOIIIIoiO an&~-I'RAPOOKCBB306)'TBpaTa aMMOBBR1 BCDO.Ilb3)'11 TeXBBK)' I'p8AHeBTBOI'O snJOH• 

/8/ 
poBaJIRll 0 KoanenpallBR MJOeBTa H3M8BR.IlaCb r sxcnoaeanBa.llbBOII' CM8CHT8n&aoll CRCTe-

Moll, COCTORmell 83 AB)'X paCDO.IIOlKeB.BhiX APYI' BaA AP)'I'OM CMeCBTenloBbiX KaMep B pe3ep

/4/ 
ayapa 

BbiT811:810mBII paCTBOp co6apancs OTQe.llbBbiMB K8D.IISIMB (0,02-0,08 Mn), PaAB08KTRB

BOCTb 11:8D8nb R3MepR.118Cb TOpiiOBhiM C'leT'IBKOM fellrepa-MIOJinepa, COAeplK8.11Be p,a,s, B 

/5/ 
xannsrx oupeAensnoc~o cnexTpo<jloToMeTpB'Iecxa c peaxTBBOM Apceaaao Ill • nocne non-

npaBKB Ba XBMB'I8CKBit Bb!XOA paCC'IHThiBanOCb o6mee KO.IIB'IeCTBO OTAen&BbiX p,a,s, 

Peayn&TaThl • o6cyJKAeBBe 

Ecna p,3,9, B CBOlSOABOM OT HOCBTens COCTOSIBBB MIOBp)'IOTCR R3 CBnbliOOCBOBHOII 

8JIROB006MeHBOA CMOnhl BOABO- M8TaBOnbBbiM paCTBOpoM HRTpaTOB1 Mhl DO.Il)''l&eM O'leB& 

CBMM8TpB'IBbiA DHK MIORpoBaBBH. C DOBhiWeBHeM KO.Illl'leCTBa Po3o9o 9T8 CRMMeTpBH DOCTe

neBBO BC'I83aeT: nepeABRR1 pacTymas 'laCTb KpHBOA1 CT8HOBHTCII Kpy'le, a cna:~&IOIIUIII '18CTb5 

6onee nonoroll. P.a.s. Ba'IRHaJOT BhiMbl&aThCR ace 6onee a 6onee 6blcTpo (xpaaaH snJOH

poaaHHH CABHraeTCR B H.IIDpaaneBBH BCe M8RbWBX BbiT811:8101IlBX 06'1>8MOB), 

npHC)'TCTBH8 MaKpoKOnB'I8CTB p,3,9, BnHR8T 88 DpolleCC a6cop61lRH H sniOHpoBaBBR 
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COC81liiRX p,a,s,, KOTOpb18 llpBC)'TcTB)'IOT B MBKpOJrOnB'Iec!TBaX. KpaBaB lNIIC 

mero MBKposneweaTa, BMeJOIIlero wea&mall aTOM.B&III BoMep o "18M M8 

DpeTepD8Ba8T B3M8B8DSI: pa3MbiB88TCR B CT8ROBBTCSI 6onee DO.IIOI'OA nepe 

a xaocTOBaSI - 6onee BIDI weBee eoxpaaSieT nepBOBa'la.llloBoe O"'epraBBe. K 

8TOI'O MBKpGlNI8M8BTa1 COBM8CTBO C KpHBOII MAKpOM8M8BTa1 TaKlKe CABBJ 

yaeiDI'I&BBB aarpyaxa xonona, Ecna aarpyaxa xonOBKB o'lea& !Son~omall, xe 

cny'lae, upeAcTa&neBaoM 11a pacy11xe I a, Mupo- a M.BxposneweaT&I aa'IBa 

DO'ITR Ollii0Bp8M8BBO, 8 T8KBX C.lly'I8SIX )'ll06Hb18 ycnODll AnSI O"'HCTU Mllll 

OTCyTCTBYIOTo noiiBJK8BB8 pa60'18A T8MnepaTypb1, K8K R DOBbiWeHH8 J[OIIB 

DOB8BT8 1 DpHBOilRT K CnBWKOM 6hiCTpOMy BhiMhiBaiiRIO MHKpODpBM8CR 1 a Ta: 

D8p8Kpb!TH8 KpRBbiX BhiMbiBaBHSio 

MaxposneMeaT, aMeJOmRII 6on&mee , '18M COC81lBBA MaKpo8118M< 

~KT)' Bb!TeCBeBHR M8Kp09.118M8IITOM1 Bb1Mb1888TCSI 0'18Bio p83KOA H CBMM< 

BOA DO.IIOCOA (pac, 2a - c), 3TOT ~eXT 0'18Bb YA06ea AnSI O'IBCTKR MaKp 

6onee TRlKe.llbiX p.a.s. upaMeceA. 

B Ta6na!le I co6paHbl s~rcnepaMeBT8.1lbHhl8 peayn&T8Tbl o BhiXOAax r 

pBSI B npaaeoAHMa nocne npoBeAeHRs nponecca aHRoaoo6MeaaoA O'IBCTXR, 

paCC'IBTaBbl H8 OCBOBaBRR COOTB8TCTBYJOIIlHX KpHBb!X MIORpOBaBBSI B DpoBt 

CTBeHHbiMB B3MepeHRHMB (c DOMOWbiO paAHOAKTBBBbiX HBARK8TOpoB) COilep 

Mecelt BO ~PAKilBHX1 COOTBeTCTBYJOWBX O'IBIIl811BOMy DpE"'lapaTy, 

JlnH llpBI'OTOBneBRR 'IHCTOI'O rat~OnRBBR MO*BO peKOM8BAOBaTb 9KCD8~ 

.IIOBBII1 Dpll KOTOpbiX BbiDOnlleBbl p831leneBHSI1 DOKa38BBb18 Ba pBCyBKaX la I 

OC068BBOCT81t M8TOAa O'IRCTKR1 HCDO.Ilb3088BW8I'OCII B Hamel! na6opaTOpBR1 . 
pac. 8. Oxac& .raAo.IIRBBSI, npllroToBneaaas T&KBM MeTOAoM, nonaocT&JO yAo 

6oaaHRRM 'IRCTOTbl II: npenapaTaM AnR CRBXpoDIIK.IIOTpoBHhiX MRW9B81! 113 p,< 

AyeT OTM8THTb1 'ITO Mbl • npeADpHBI!Ma.nll BI!KaKRX ycHnRA llnll O'IIICTXR 

TRlK9nbiX p,a,s,, TU K8K OHR B9 MeWaJOT XBMII'I&CKRM OD9p8AHRM1 cneAyJOD 

Bb!M o6ny'leal!eM, Cne.aoaaTen&ao, nony'leHB&IA aaua raAoni!BBII coAeplKIIT 1 

'18CTb AIICDpo3RR1 DpHCYTCTBOBaBWRe B RCXOIIBOM npenapaTe, EcnR 11eo6xo 

9TH ll&a sneMeBTa, cne.ttyeT pa6oTaT& npa ycnoaaax, aaanori!'IBbiX TaM, np1 

nonaello paaAeneaae, npaBeAeBHoe 11a p11c, Ic, 

npa O'IRCTK& caMapRR Mbl llOnlKHbl 6blnll o6paTI!Tb BBBMaBR& TOnbKO 

TOMY 'ITO B90ARM B8'1BBaeT MIORpoBaTbCR 0'19Hb Aanexo (DO 06'1>eMy) OT 

DRII, coAeplKami!X caMapBA • .llaaable Ta6nRilbi I noxaabiBaJOT, 'ITO 85% caMa 

BeAeBHR Dpoll8CCa O'IRCTKH 1 RM910T 'IHCTOTy, KOTOpas YllOBn&TBOpReT BC&M 

Tpe60B8BBRM, 
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(200-800 M8W 0 HHTp8TH8ll cjlopMA), Dp811BIIPHTellloHO H8rp8T)'JO 110 

91110CfHTOM0 06'1t8M ltOTOporo 9KIIHBilli8BT8H 8-4 CIIOISOI1• 

6bln T8KOII ••• 1t81t 11 onhiTe1 noJt838HHOM H8 pacyue If • 

SDJ08HT8 II ltOnR'I8CTII80 HBJIB8D8RTBOM 9,8 CJIOISOI1Bb1M 

snJOeBT 38M8HliDCSI 11RCTB:Dl1Kpoa&BBOII JIOAOII 'I p,a,~ 

) 0 OCT811WB8CSI 118 ltOJIOBit80 CMbiBaDBC& 100 MD JIOIIblo 

ynapBB8DCSI 110 20 MD, A06811DSIDCSI 1 Mr IIJOT81Ull1 B C 

nocne 11068EI.II&IIBll ae6oll&moro aa6&I'rlta .aMMBaltao 

118 DOpBCTOM rBI1pocjloiSB3RpoB8HROM 118M8TBIIABXDOp-

p8CTIIOpliDCSI H8CKOIIbKBMR KSDIISIMB 1 N COIISIBOII ltBC· 

3 Mil p811K038M811bHhl8 8D8M8HTbl a6copiSBpoB811BCb ( B II8BTpB

H8 25 Mr lt8TBOB006M8IIBOII CMOIIbl .naye~c 8() X8 ( 400 M8W 0 

XIIOPBI18 8MMOHBll, 3 Mil 11BCTRIIIISI-

H8 MBitpOXpOM8TOrpacjlH'I8CityJO KOIIOBity 2 MM X 80 MM0 aanom-

8MMOHBIIH8SI cjlopM8), p ,3,9, p8311911RIIH H8 STOll lt0110Bit9 

8MMOHHSI0 HCD0Db3)'SI T8XHB1ty rp8llH8HTIIOro SIIJOH• 

B3M811RII8Cb 'sKCD0118BltB81DoHOII' CM8CBT8Db&OII CBCTe-

p8CDOIIOlK911HbiX 11pyr H811 11pyrOM CM9CBT911&Hb1X lt8M8p B peaep-

co6Bp811Cll OTt:I9DbHb1MB K8DmiMB (0,02-0,08 Mn), P811B08KTBII

C'I9T'IBKOM reilrep8-MIOIInep8 0 COI19plKaiiB9 p,a,s, B 

/5/ 
c peaKTRJIOM Apceaaao UI • nocne non-

ah!XOA p8CC'IBThiB8DOCb o6mee KOIIB'19CTaO OTI18DbHhiX p,3,80 

Peayn&T8Tbl B o6cylKl1eBBe 

OT HOCBT8DSI COCTOSIBHH SDIOBpyJOTCSI H3 CBDbHOOCIIOa&oll 

M8T8HODbllbiM p8CTBOpoM HBTpaTOB0 Mhl DODY'I88M 0'18Hb 

C DOabiW9HH9M KOnR'18CTaa p,a,s, 9T8 CBMM8TpRSI DOCT8-

CTaHOBBTCSI Kpy'l90 a CDa.'l810WSSI 'laCTJb6 

BbiMhla8ThCR ace 6onee B 6onee IShlcTpo (KpBBaR snJOR

ace M9HbWBX abiT8KaJOWBX 06'b8MOB), 

p,a.s, anasreT lla npou:ecc 86cop6DHB B smoapoBaHBR 

6 
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coceARBX p.a. s,, JtOTOpble npacyTcTB)'JOT a MBitpOKOllK'18CTaax. KpxllaSI MJOBPOBARBll ISIIlllKAlll

mero MBitpo9118M811T80 BM810W&ro M8HbWBII 8TOMBblll IIOM8p z 1 "18M MaltpoM8M811T0 TOJK8 

DpeTepD8B88T B3M8H8BBSI: pa3Mb1Ba8TCSI B CT8ROBBTCSI ISonee DODOroll nepeAHSIJI "18CT& KpBJIOII. 

a XBOCTOIIaSI -- ISonee BIOI M81188 COXp8Hli9T D9PJIOII8"181DoJ108 0"18PT8HB8_, KpBBIII sn10Bp011811Bll 

STOrO MBKp08D9M811Ta0 COIIM8CTBO C Kpaaoll MllKp08118M8HTa0 TaK)[(e CIIBBraeTCSI BD8JIO llpB 

yaellll'l&IIIDI aarpyaKB KonosKa. EciiB aarpyaKa KODOBKB O'l&ll& ISOII&mall, K8K0 B8npaMep, a 

C.ll)''l88, Dp811CT8BD911ROM 118 pBCyBite 1 a, MUpo- B MBKpo9118M8BTbl 118'1BHaiOT 8DJOBPOB8Tbell 

DO'ITB OIIHOapeM&HHOo B T8KBX CDY'l8BX yA06Bbl8 ycnOHll Allll O"'BCTKB Maltp09118M811Ta yJKe 

OTCyTCTB)'IOTo noaBlK8IIB8 paiSo'lell T8MDepaTyphl, KaK H 110abiW811H9 ltODB'l8CTB8 MaltpOKOM• 

ll011811T8 0 llpBBOIIRT [[ CnRWKOM 6biCTpOMY abiMhiBaiiBIO MBKpODpRM8CB 0 a T8KJK8 YB8DR'IRB88T 

118p8Kpb1TR8 KpRBbiX BbiMbiBaiiBSio 

MaKpoaneMeaT, BM8JOWRII 6on&mee , '18M COC8AIIBII M8KpoaneM811T1 6naroAapll 

scjlcjleKTy llhiT9CII811RSI M8Kp09118M811TOM0 ab1Mbiii88TCSI 0'1811& p83KOII R CBMM8TpR'IIIOII 8DJOIIBOR

IIOII DODOCOII (pac, 2a • c), 3TOT scjlcjleK'r 0'18Hb yno6ea I1JIR O'IBCTKR M8Kpo8D8M8BTa OT 

6onee TRlK9DhiX p.a.s. DpRMecell. 

B T86nRDe 1 co6paabl &KcnepBM&IIT8Db&hle peayn&TSTbl o Bh!XOil8X r8llonRIIBB, C8Ma

paa R DpaaeottaMa nocne npoaetteaaa npoDecc8 aBBOIIoo6Meaaoll O'IRCTKR. 3TH ll8Hahle ISblnB 

paCC'IBT8Hhl H8 OCHOB811BB COOTII8TCTBYJOWIIX KpHabiX 8D10BpOB8BHll B npoaepeHhl H8DOCp81l

CTII811BbiMB R3MepeiiBRMB (c DOMOWbiO pallROaKTBaHhiX BHI1BK8Topo11) COttepJKaiiBll MBKpODpB

M8C811 JIO cjlp8KJ1HSIX0 COOTa&TCTBYIOWBX O'IRW9BROMy DpP'18p8Ty, 

.nnsr DpBrOTOIID8HRSI 'IBCTOro rattODRHBSI MOJKBO p8KOM8HilOB8Tb 8KCD8pRM8HT8nbHbl8 yc

noa&R, npa ltoTophlx B&IDonaeahl p8atteneaasr, noxaaaHBhle sa pacyuax 1a a 1c. CymaocT& 

OC06eRROCT811 M8Toll8 O'IBCTltB 0 BCDODb30B8BW8rOCSI a 11amell na6opaTOpBB0 DOKa3aRa 11a . 
pBC, 8. 0KBCb .ra110DBBBR1 DpBrOTOaneRRSSI TaKRM M9TOilOM0 DODHOCTbJO YI10aD8TBOpllna Tpe-

6oaaBBSIM 'IRCTOThl K npenapaTaM ttnsr caaxpo!IBKDOTpoiiHhiX Mameaell aa p.a.s, OttaaKo cne-

llY8T OTM8TBTb0 'ITO Mhl H8 DpellDPHRBM8f1B RBK8KBX YCHDHII "'llll O'IBCTKB Gd oT ISonee 

TRlK9DblX p,3,8, 0 Talt K81t ORR 119 M8WaJOT XRMB'l8CKRM OD8p8!IHSIM0 CD8llYJOWBM 38 DpoTOR

HbiM o6ny'leaaeM. CnettoBaTeD&Ho, nony'leHHhlll H8MR rattonaaall cotteplKBT aec& Tep6all a 

'laCT& llHCDp03BR, npacyTc'raoaaamae a acxottiiOM npenapaTe. Ecna aeo6xottRMo c6pocBT& 

STR ttaa aneM&IITa, cneAy8T paiSoTaT& npa ycnoaasrx, aaa11orB'lllbiX TeM, npa JtOTOpblx ahl

nonlleao paattenesae, npaaetteRI!oe 11a pac. 1c. 

npa O'IBCTK8 C8M8pRll Mbl I10DlKIIbl 6b1DB o6paTRTb a11RM8HR8 TODbltO lla eaponBII, no~ 

TOMY 'ITO 1180ilBM 118'1RH88T SDIOBpollaTbCll 0'18Hb ll8D8lt0 (no o6'h&My) OT DOCD811BRX cjlpaK

IlBII, cotteplKamax caMapall • .n8sHhle Ta6nRIIhl I noJtaahiBaJOT, 'ITO 85% caM8pasr, nocne npo

B811811BR DPOII8CC8 O'IRCTKH, BM8JOT 'IRCTOTYo KOT0p8SI YllOaD&TBOplleT BC8M npaKTB'I8CitBM 

Tpe60BaHBSIM, 

,, 
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TaiSn••• 

Bwxoll.w ael:oTOpwx p.a.a., nony'l&ll.Bhle 11 OJ(bJTU no O'IIICTI:e li.O aali.Uaol CTemtn 

'laCTOTH, Dpa acno~oBa&ILB 81:CJl8piiN8KT8nloRblll: ycnOJUII, DpRB8li.8RHhiX a& pac. 1 a 2. 

la Is lc 1e 2a 2s 2c 

Bwxoll. B% . 
0'1RID8JIH&JI I'8.!l011BILBII0 COll8plKIIJDHII 

M8H88 0, I% 6&JBID8I'O B acXOllHOI\ol 

npeJiapaTe 

Tepe5asr 70 0 90 68 

8BpOIDISI 75 0 82 20 

Tep6asr a eaponasr BN&cTe 45 0 72 0 

0'1l!JD9HHblll C8Mapall, CO.!l&plKIIJDBII 

Neaee O,I% 6h!Bm9I'O B JICXOli.BOI\ol 
npenapaTe 

espoiUUI 85 

1190.!lRM8 IOO 

8BpODRSI H II90ABM8 111\olaCTe 85 
0'1BID8HHhlll Dp8380.!lBM0 COll8pliCIImltl 

l\ol81188 0, I% 6h!BW8I'O B HCXOAHOM 

npenapaTe 

H80.!lRM8 76 88 

nepasr 80 85 
H80.!lRM8 R II8pRSI BM9CTe 58 78 

llllll OT.!l9118HRSI MRitpoltOIIR'I8CTB ll9pHSI OT M81:pOKOIIB'19CTB 1Ip8380li.BM8 II8BC5on&e 

Y.!l06Ho pa60T8Tb DpB yCIIOBBlllt 2c, B ABBHOM CIIY'188 70-78% B3RTOI'O llllll O'IBCTXH Dp8380• 

.llaMa MOliWO DOIIY'IBTb e .B806XO.QHMOI 'IJICTOTOI, 

Taxae p83A8118HIIS11 lt81t STO DOK838BO 118 pile. 1 B 2, MOlKHO BeUOIIIo30BaTIIo He TOIIIIo

KO Allll O'IBeTU p&.!lltHX 38M811bo HO B Allll ltOHD8HTpHpOB811Hll p8.!lK038M91111tHhiX Dp11Mecall
1 

DpBeyTCTBY~lDRX B MBitpOKOIIB'19CTB8X; e Jl811&~ .!l81111oHellme:ro KOIIB'19CTB8H.BOI'O 8H811B38 

STOI'O ltOHD9HTp8Ta, 

Jl&I'B:Re p;a,s, - DpBMaeB B o6paanax llPO.!l8liWOII OKHCR I'8.!lOIIRHBll B M9T81IIIH'18Cit0• 

I'O ·I'8.!lOIIHRIIR'K8K STO OTM8'18110q& Bb!We, ObliiB eKOHil9HTpBpOB8Hhi H8MB DpB RCDOIIIo30BaHHB 

yenOBBII, TOlK,Il8eTB9HR&IX llpRB9Jl9llllblM Ha pRe. If . Ecna xoaneaTpaposaaae npOBOIDITb 

B IIpaeyTeTBBB pa·JlROSKTRBllhiX R30TODOB-BH.!lRK8TOpOB 811811B3BpyeMblX SII9M9RTOB
0 

TO MOlK

HO Ba6eJKaT& TPY.!lHOCTel!, eBSI38RllblX e KOIIB'IeeTB9HHOII pa6oTOII, J1 .B TO lK8 eaMoe BpeMR 

MOJKHO I'8p8HTBpOB8Tb yenOBHll 0 IIpH KOTOpbiX KOHil9HTpaT !IpBM&eel IIOCII8 p83.!l8fi8HHSI H8 

8 

-

C5yli.&T COA9pllrllTIIo 81181\o19HT-OCHOBy B I:OIIB'I&eTBaX, !IpeBHW8~1DBX 38.Q8Rab 

f<a'l"IIOBOOC51\o18U8SI XpOI\olaTOI'paMMa I:OHil81rTpaTa DpBNecel OAHOI'O H~ 

oe5pa3J(OB MeT&Nia'I&CI:OI'O I'aAOIIBHRSI DOit83Bira aa pae, 4, Ha STOM pac;rJ 

ll!8 KOIIII'I8CTBa OT.Il&lllltHHX Po3oa. 3acn;rlKIIBa8T BHRM8HBSI TOT 4laJtT
1 

'ITO 1 

eel, Bhi.QeneaHhll u oe5paaaa raAOIIBHRll, CO.!l&plKan ISonee 80% oT oe5meN 

RD B TOIIWI:O 10...., OT B3IITOI'O lliiB 811811B38 I'8JlOIIBHBllo 3TO llBcWhl SIC 

COI:;rm C?&Be.. 'IIICTOTH 81lBOBOOC5M8H.BOI'O P&3.!l81191lBSI II BOli.B0~8TaROIIIItf 

Tpai!WIIoUt HRTpaTOII upa noswmeaawx T&MnepaT;rPax. 

AsTOpY C5.ta:roll.apaY H.A. JleC5eAes:r aa noneaayro ABel:yccam • 3. ~ 

TJ!041oTOM8TpB'I8CI:B8 OIIpeA8118HBllo 

3 a 1: n m 'I e a • e 

Hccne.RoiiUw .aoaNOlltHOCTK aRRoaooC5Neuo:ro paa.QeneuR Maxpo- a 

118I'I:IIX pe.QI:038M811W!blll: 8118M9HTOII DpB aeUO.IIIo30BalrBa B lt8'19CTB8 811108H 

BO.IUIO-M&'l'IUIO..awx paCTIIOpoll HBTpa.Ta awwouB. Hai!Aeao, 'ITO aHBoH.BYII 

BHI B 8TBX paCTBOpax, OCOC5elrBO upa DOBbiW8UbiX TeMD8paTypax, OTKpbiB 

BoaMOliUIOCft llU O'IRCTI:R a aR8IIB38 118I'XRX Po3o 9o ll&TllllbHO ODaeaHY Mt 

I'aAOIIBHRR • non:r•eaaa XOHil&lrTp&Ta np•wecel upa aaaiiBae oC5paanoB ox 

CI:OI'O I'aJIOIDIUllo 
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TaiSnau:a 

hiX p,3,3, 0 DOJI7'19JlBblll B Ol[biTilX DO O'IRCTI:II .QO 31lAdROI CT811'8D 

OBaJIJI.B 3KCJt&pHM8.BTilnloR!>IX ycnoJIJII, JtpHB8A8.1l.RWX Ra PKC, 1 R 2, 

1a 1a lc 1e 2a 2B 2e 

Bb!:xo.Q B% . 
1!0 CO.Q&p.lKillllllll 

B IICXO.QHOM 

70 0 90 68 

75 0 82 20 

ecTe 45 0 72 0 

COII9p.lK811lHI 

B HCXOABOM 

85 

100 

:M8CT9 85 

0 COII8p.lKillllHI 

B HCXOIIHOM 

76 88 

80 85 

CT9 56 78 

HKpOK011H'I8CTB D9pHR OT MllKPOKOnK'I&CTB Dpa380.QRMil HllHfSOnee 

ycnoaaax 2c. B t~aaaoM cny'laa 70-75% B3BTOro linK O'IHCTI:K upaaeo

c H806XOIIHMOll 'IKCTOTOI, 

11:1111: STO DOII:Il31lHO BA pac, J R 2, MO.lKBO BCD011b30BaT& 88 TOn&

X 38M8nlo0 HO R llnH KOBD8BTpHpoBABHH p91111:038M811&BhiX DpRM&eell, 

Kp0kOnH'I8CTBilX0 C D911b~ IIA11bBellmero K011R'I8CTBaBBOro llBilnB3A 

- DpHMecR B o6paauax DpOIIIl.lKHOI OKHCR rllii011HBRH R M8T81111H'I9CKO

OTM8'18110Cb BbliDe, 6binH CKOHD9HTpHpOBaHhl HSMB DpB HCD011b30B8HHH 

blX DpHB8118HHblM Hll pRe, 1f • Ecna xoaueaTpapoBaaae upOBOIIKT& 

THBHblX H30TODOB-HHIIHKATOpOB 8HilnH3HpyaMblX 9118M8HTOB
0 

TO MO)I(-

1, CBH38HHblX C K011H'I8CTB8HHOI pa6oTOll, M .B TO )1(8 C8M08 Bp&MSI 

ycnoBHH, npa KOTOpbiX KoaneaTpaT npaMeceA nocne paat~e.rteaaa ae 

8 

• 

ISy-.QeT co.QaplltiiT& aneweaT-OCBoBy B BOnH'IecTBax, JlpeBHmaJOmax 3at~aRabla aapaaee. 

J<aTROROOfSN&UU XpOMaTOrpaMMa KOHD8HTp8T8 DpRN&Celt OIIHoro B3 BN8BIDBXCB y HaC 

oiSpaanoB NeTanna'leeaoro ra.nonaoa noxaaaaa sa pac. 4. Ha sTOM pacyHII:e npaaet~eah! TSJ[

•• II:OnK'Iec'l'lla O'l'i.en&IIHX p.8,8, 3acny-lKIIBa8T BBHNABHR TOT IJlaK'l'0 'ITO KOHD8H'I'pa'l' ltpRMa

celt, Bh!llenea!lHI u ofSpal!llla .rat~onaiiiiJI, co.Qep)l(an ISonee 30% oT oiSIJlero XOnK'I&cTBa eapo-
-4 

HD R TOIIWI:O JQ % OT B311'1'0ro .QnH AHAnK3A r8.QOnKBHH, 3TO DRijJpH BCHO DOKA3HBaJOT BH-

COKTJO C'l'ella.a. 'IRCTO'I'H anoaooiSweuoro paat~eneoa B BOAHO-NaTaaon&ablx pacTsopax aei

TpaiiWIHX D'l'paTOB JtpR IIOBHID8BHHX T9ND8pATYPSX. 

ABTOpH IS•aro.~tapllbl H.A. neiSe.Qeay 38 11oneaay10 .Qacx.yccaJD a 3. XeppNaaay- 3a cuex

TpO<jJoTOW8TpR'I8CitRa Ollpeii81!8DH, 

3 8 K 11 1D 'I 8 H R a 

Hccne.QOBaBH B03NO.lKHOCTR 8DOBOOfSM8BHOro pa3.Q81!8BHH N811:po- H NRKp0KO!IH'I8eTB 

.ll&rKRX p8U088N8&Hb1X sn&M8KTOB llpa BCD01lb30BaDH B KA'18CTB8 &niO&HTA H&ITpan&Bblll: 

BOAHG-Maft.IIO ..... biX paCTBOpoB DTpA'I'8 AMMODH, Halt.Qeao, '1'1'0 8BHOHHhll OISWea, JtpoB811811-

Rbll B 8'1'RX p8CTBOp&X, OCOfSeBHO JtpR DOBhiiD8BHbiX '1'8MII8paTypax, OTX.pb!BaeT HBT9p8CHhl8 

B08MOlltiiOCft .QU O'IRci'Jar R llBAnB3A nerii:HX p,3,&. .lleTan&HO OIIBCAHH N8TO.Qhl O'IBCTI:H 

r&QOnBDB R IIOJI7'18BHB KOHD8BTpATA DpRMecelt llpR 8118nB38 OfSpAaiiOB OKRCH R N8T811BH'I8C+ 

CII:Oro ra.QOJOlDBo 
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~ 
t 
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3 t '-'• 

2 

1 

't o. 

2 

1 

3 .. 
2 

1 

Tb 

8 

B 

Gd 

8 

16 

Tb 

16 

16 

24 32 

24 32 

.24 32 

Jolumn Toluaee 

3 ~ h. Gd 

2 

1 

8 16 24 

rl. 
Gd Eu 

2 

1 

40 48 8 16 

3, ~ :r • Gd 

Eu 

2 

1 

8 16 24 

Pac. 1. PaaAeneue cneAoB nerux p.a.e. R M&ltpoltOnR'lecTB raAonRIIRJI. KonoRita 
O,S cM2 x 22,5 CM aanonaeaa AM6epn:RTOM IRA 400 200...roo Mem a 

IIIITp&TIIOA tjJopMe. 

1l) 80 Mr Gd 1 01 1 80% CH
8
0H-1,6N NH, N01 I 1 

11) 1~ Mr Gd 1 01 I 80% CH
8
0H-1,1$N NH 4 N01 ; 1 

c) 80 Mr Gda Oa ; 88% CH
8

0H-1,SN NH
4

N0
1 

1 

d) 80 Mr Gd 1 01 ; 70% CH
8
0H-2N NH, N01 ; 

e) 80 Mr Gda 0 1 J 80% CH
8
0H-1,1N NH4 N01 ; 

f.) 80 Mr Gda 01 ; 88% CH
8
0H-2,5N NH, N01; 

2 0 
MJIICM MBIIi 80 C~ 

2 0 
Mli/CM MRIIi 81) C. 

MnlcM
2

MMa; 5()°C. 
2 0 

MJIICM Mall; S) C. 
2 • 

1 Mn/CM MMIIJ ~ C. 

2 MJIIcM
2

MMII: B0°C. 

10 

-

3 t "• 

2 

1 

8 

' b. 

j 

l 
2 

1 

i 

i 8 

' t o. 

2 

1 

8 

Gd 

Bu 

sm 

16 24 

Nd 

Pr 

16 24 
lid 

Pr 

24 32 

oo1111111 vo1\lllee 

32 

32 

40 

I•oo~.:fllliUIIl becins to elute 
after :f:"noti<'n 9r,. 

40 48 56 

40 48 56 

ce 

4B 56 64 72 

Pac:. 2. PaaAeneue cneAoB nerux p.a.e. • MUpoltOliR'IacTB caMapaa • npa: 
Konoau 0,8 CM2 x 22,5 CM aanonaeaa AM68{WITOM IRA 400 ~0 
B IIRTpaTIIOA ljJopMe. 

a) 80 Mr S.,01 I 80% CH
8
0H-la5N NH,NOa 1 

a) 80 Mr Pr 1 0 11 I 70% CH
8
0H-1,5 N NH4 N0

1 

c) 80 Mr Pr 1 0 11 80% CH
8
0H-1,5N NH4 N01 1 

11 

2 
MJIICM Mlllll 

2 
MIJkM MRJfl 

Mn/cM
2

MSa; tJ0° 
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Tb 

2 

1 

8 

3 ~ Oo 

2 

1 

8 

3 ~ ... 
Gd 

2 

1 

8 

Gd 

16 

Tb 

16 

16 

24 32 

24 32 

24 32 

Jo1tunn vo1uaea 

3 ~ h. Gd 

2 

1 

8 16 24 

d. 
Gd Eu 

2 

1 

40 48 8 15 

f. 
Gd 3, 

Eu 

2 

1 

9 16 24 

eneBBe cne.QoB nerxax p.3.a, • waxpoxona'leCTB raAOnBBBB, Konona 
.,.2 x 22,5 CM 3anonaeaa Awt5epnaTOw IRA 400 200--400 wem a 
TBOA <!JopMe, 

I 80% CH
8
0H-I,5N liH4 N01 

i 80% CH
8
0H-1,5N NH 4 N01 ; 

G~ Oa ; 85% CH
8
0H-I,5N NH.N0

1 
1 

Gd2 0 1 

Gd 2 01 

I 70% CH
8
0H-2 N NH4 N01 1 

I 80% CH
8
0H-I, IN NH4 N01 ; 

; 65% CHSOH-2,5N NH4 N01 ; 

l(l 

. ..,.. 

2 0 ; I Mnlcw NBBi 8:l Cr 

I Mnlct.~2Maa; 00°C. 

Mn/cu
2

NBIIi 50°C, 
2 0 

wn/cw NBBi 50 C. 
2 • I wn/cw NBBi lll C. 

2 Mnlcw
2
Naa: 00°C, 

i .. 

I 

f 

Pac:. 2. 

Gd 

3 ~ "' 
Bu 

2 

Sm 

1 

8 16 24 

H bo lid 

2 

Pr 

1 

8 16 24 
lid 

' t o. 

2 Pr 

1 

8 24 32 

oo11111111 voluaea 

32 40 

32 40 

l'oo~.,Uua beeins to elute 
aftor fo-noti~n 9f,. 

49 56 

49 !36 

ce 

64 72 

PaaneneBBe cne.aoa nerux p,3.&. • wupoxona'lecTa eawapaa a npa380.11BMa, 
Konoaq 0,8 ew2 x 22.5 cw 3anonaeaa Awt5epnaTO.w IRA 400 200-400 .wem 
B JIBTpa'l'Bol ljlop.we, 

a) t'IO wr S.. 0 1 1 80% CH
8
0H-l,SN NH, NOa 1 

a) 80 Mr Pr 1 0 11 I 70% CH
8
0H-1,5 N NH4 NO 

1 

2 oe. Mnlcw NJIJII 50 
2 0 

wnkw waa; 50 C. 
c' 80 wr Pr 10 11 ; 80% CH

8
0H-1,5N NH4 N01 1 2 0 

unlet.~ NBa; 50 C. 
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PHc, S. 

• 0 
0 : ... ."Ju,Sm, •• • L:..·. '8 0 

~ Gd 
0 0 0 
0 0 0 • 0 0 r+-:- H2o 

E 
: 0 

0 \\ 0 

2 0 

: .. 
i s \o i 0 .. 0 \ I 1 0 

.:•:u with the or1r,1na.l 0 
0 

eluent 0 

i ·,, _ ........ -................... 0 
0 

~ 0 
0 ....... c 

10 20 30 

column vo:luaea 

2 QqacTB:a o6paa~ta raAonHHHH (2 r Gd 2 Oa ). Kono.HKa 8,8 eM x 25 eM aanon-
aeaa AM6epnHTOM IRA 400 200:rsoo Me~ B aaTpaTaol! (jlopMe, Snl09l!T: 80% 
CH

3
0H-1,5 N NH4 N0 1 ; 1,1 MnlcM MHll; 50 C. 

i . 
K s 
i .. 
~ 
i 
!l 
" 

2 

1 

Sm 
e.is Jl8 23 

Nd Pr Oe 

~- r--o"' 
Pm -v 
A 
:1 

n Eu 0 0 

1.5 J.l8 ! : 
0 0 Gd 0 0 
o I 1.1 )lg ; : 

0 0 
0 0 
0 0 

; \ \ 1 
50 100 

La 

150 

drops 

Pac. 4. KaTHoaoo6Meaaam xpoMarorpaMMa npaMecel! nerxax p.a.a., BbiJleneaa&IX aa 
otipaa~ta weTannaqecxoro ra~:tonuaaH. KonoHKa 2 MM x 80 MM llayexc 
50 x 8 400 wem B aMMOHHllaol! (jlopMe, CxopocTb npoTexaHHll anJOeHTa 1,5Mn/cwtaa; 
TeMnepaTypa 2QOC; SnJOeHT an&(jla-ruApooxcaaaotiyTHpaT awwoHIIH pH • 4,5, 
rpaAII&HTaoe an~upoBaaue. (Haqan&Hall KOHJ:teHTpa~:tHll xoMnnexcoo6paaoBaTenH B 
HHJKHell CM9CIITenbHOll K4M9pe 0,22 M, B Cp9AH9l! - 0,84 M B 2,19 M B B9pXH9M 
peaepByape, 06'&9M HHJKB9il CM9CIIT9n&Hoil K4M9pb1 8,9 Mn, Cp8AH9ll-7,4 Mn), 

12 .. 
l ______________________ _ 


