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Ha npumepe peHTrenod NyopecUeHTHOMRD onpedenequa Ba, Sr. Zr. Zn B NoYBax NOKa3aHo, 470 4nq
YAYHLLEHWA KAYSCTES aHANUTHYECKDR MHGOpMalMK NP BxGope rpadywposodHsx obpasuos Heobxo-
AMMO NPUHUMATE BO BHAMaHWE HWOMeoxumMiHeckie CBDRGTRA ONpeaanaemuix MHKpOINEMEHTOB.

 miuza e ——

Alicyena TaTeaHa MElHn ~ HaYYHLIA
coTpyaHuk MHCTUTYTa reoxumnn CO PAH.

O6nRacTs HAYYHBIX UHTEPECOR: MHOMOKOMMNO-
HEHTHLIA peﬂ'lrurllmbnrﬂpm:ucﬂmhﬂ aHanus
nova.

Asrop 6onee 10 nydnmquii.

T = L =t

[Mpst npoBeAein MOHITOPHHTA NOYB 1 OLEeH KT
X TEXHOPCHHOTD 387 PASHeHIA Havaerie hopy Ha-
XOAASHWH NIEMeEHTORB | |.'2.| MOABOTARET ONpeleldTh
BReMA NPESLIBAHIH IOCTVITAIOUINY ¢ 3arPaaieHin-
ME MUEPOIEMEHTOBR B MOMBEHHOM CA0E 11 KOHTPO-
JMPORATE MX G010 HHECKYEG 100 TYTTHOCTE JUIA pac-
Tt‘l-lli“- Bil."lﬂﬂ{‘.lf‘ (‘U.'IEPH{:I HiiTe .‘q.II'I!-Ep[:Ii-]_'IE‘hr'[l'HTUH
JaeT HHOPMALLIN 0 NPOUeceax Nepese e i Be-
LIECTHEA B Pee1ax MouBCHHOTO PO HAA.

,r],.'lﬂ orr Pf'..".[f":lf"lﬁlﬂ BILUTOBROM I‘C}.'IHIIH'EHIIHH MMM R
AMEMEHTOB B MOYBAX HCIOIB3IVIOTCA PAa3IHY4HbLIe
AHANUTHYECKHE MeTOak |3], 1A SonbLIMHCTEA 13
KOTOPBIX NPEABAPHTEILHOE PANTOHEHHEe OpraHil-
YeCKOro BellecTsa ABAAeTCA ofA3aTteasHbiM. [pu
aTOM BOIHNEAET OMACHOCTE MOTEPL MUEPOITIEMEeH -
TOB 11/ WK 3arpAaieHde Npod AHTogpHALHBIME 30e-
MeHTaMH. TTo3aToMy P onpeas/ie HHH BATOBOr o Co-
JepsHaHMA AEMEHTA NPHOPHTET OTAAETCH MPAMEIM
meTogaMm aHanuaa (MHAA. PMA), noaponamwaimnm

Iynuqesa TaTeAHa HukonaesHa — AOKTOP
XMMUYECKHX HaYK, BEAYUWIMA HAYYHLIA COTRYA"
HUK MHCTUTYTa reoxumun CO PAH.

O6nacTs HAYYHBIX HHTEPECOB: MHOTO3NE-
MEHTHBIA peHTreHodnyopecUeHTHLIR aHanKs
KOMMOHEHTOR OKPYXaWLLER cpeibl, umr.m
IKOre0aAHANWTHYEC KM JaHHBIX.

AsTop Gonee 120 nay4neix pabor.

AHAMNANPOBATE Npobu Dead HAMEHCHHA PX ecTe-
CTROHHOTO COCTOATMA T IMUVIVHATE JIHLI.IUPML'I.I.[H]-G (8]
t'tl,‘_‘l.t_‘]}'.-l-i.'ﬂﬂﬂ! ATTeMeEHTR ﬁf‘aﬂTl[l]f‘llTl‘.’thH letJlJ.\'le
Ero HaxosIeHHA B aHaiiaH p}'t"."-lU."-l MﬂTl‘FI-l-lii."]f_".
(OHako NpH peHTreHoIVOPecUeHTHE L anaTHae
AOCTOBEPHOCTD ]'[U.'I}""fﬂf"."-ﬂ]ﬁ HELASETY S u B ‘{{'L'I{Oii' M-
(POPMALIE ONPeTETACTOR KAHeCTROM HOMOABIVEMBIX
AR CPATYHPOBAHHA CTAHAAPTHEIX 00pazuoR (CO)n
AAFKBATHOCTBI HX XHMHHECKOT, MIHCPAALHOTD 1
rPAHVIOMET PHYECKOTD COCTAROB AHATHINPYEMBIM
mMatepiatan. Jadactyvio npi POA nods 118 rpaiy-
HPOBAHIA HCToL3VI0T CO TOpHBIX NOPOL. H3peIKa
AononHAeMsle HMenimaica CO BTopHYHBIX TpH-
poaHLx cpel. Homenkaatypa otedecTBeHHBIX CO
FOPHLIX OPO/ H BTOPHYHBIX MPHPOMHBLIX CPEL HEe 0T+
PAGKAET (PHPOIHOE pagHoobpasie NoYR, ocobeHHO HX
IYMVCOBLIX ropisoHToB. [loaTtosmy npy setGope CO 115
rpaJavipoBaHuA NPeLIaracTeA NPHHHMAaThL BO BHIT-
Mar e GHOreoXAMIHMECKHE CROCTBA ONPeleTAEMELY

137




AUANTEEE W KosTpone, 2001, TS, Na 2

anemeHToR, ofyCIABIHBAIOIIHME MPHPOIHOE PAZTHe
TOPHEIX MOPOJ K BTORHYHLIX TPHPOAHEIX CPE,

Ha npumepe mukpoanementor Ba, Sr Zr n Zn
paccMOTPHM MPOABIEHNE 3TOMD paatnunsg. B rop-
HBIX [TOPOJAX JAHHBE MHKPOVIEMEH TR TPHCYTCTEY-
T B GKUECCOPHBIX MuHepanax (£r B UuMprone
Zr[Si0 ). Zn B epanepure ZnS, Ba s Gapirre Ba|SO |
Sr e uenectune Sr{SO |), a Takke B BuAE OpIMeceit
B KPHCTAUIHYECKHY PeLIeTHAX [TEPRHYHBIY MHHE-
panos( Ba. Sr e nojessix wnarax. Zn saMen@aer Mg
B CHIHKATAX ). OCHOBHBIM HOTOUHUKOM MUEPOIC-
MEHTOR [1TA HEZATPHIHEHHLIX MOYB ABAHKTCH Ma-
TEPHHCKHE MOPOJLL, MTPH BLIBETDHMBAHIN KOTOPBIX 11
B [IPOUECCe MOYB000PaIoBAHMA BOAMOEHO Kak Ha-
HOMACHHE. TAK W BBIMbIBAHIEC 31eMeHTOB, Murpa-
LHOHHAA CMIOCOBHOCTE MPOAVKTOR BEIBCTPHBAHUA
OGYCAABIHBAETCA YCTOHYHBOCTBIO MHHEPATOB-HO-
CHTEEI H 3ABUCHT 0T HMX PACcCTBOPHMOCTH B Bode [4].
Huprosui, scaeacTeie yeroiiuHBocTH LIMPKOHA, B
MOYRE OCTASTCA B HHE PTHOM COCTORHIM, HE MU M-
PYET Ha JAjIeKHe PACCTOAHMA oT MecTa ofipasosa-
HHA 11 He HAKATUTHBACTCA B OPTAHMYECKOM Belle-
CTBE, TAK KAK HMEET 0IHH M3 CaMBbIX HHIKUX Koadg-
e TOB GHOTOTHYECKOrO MOIMOME A H3-33 or-
PaHIYEHHON JOCTYITHOCTH A/1H pacTennii [5-7]. Ba-
|'.|'Hﬁ' B NMOYBAOX OCadEIacTCH B BHOe T&I{L'IHPECTH{IPII-
MBLX CVIB(QATHBIX i1 KapGoHaTHLIX Coneit. ageopi-
PYETCA DIHAMIL TPH 0CaIk0HAROIIEHITH KOHIEH-
TPUPYETCA B MHHEPATAX I KOHKPELIMAX. COMePra-
urx Mn u P [5,6.8]. Crposumii. ocoGeHHO B OKHCIN-
TEeALHOI Cpejie. G016 MOABHHKEH, MOMET 3aXBaThi-
BATLOA CAMHHCTRIMI MUHEPATAME W CHIBHO CBA-
ABIBATHCA © OPralH9IecKiM BOILECTBOM. PH 0cajl-
KOHAKOIUTEHMI OCAHIATLCA B Bille GHOreHHBIX Kap-
Gouartoe [5.6.8]. Coeannenna HHKA, B KUCABIX
OHHCANTEIBHBIX cpegax, od1agan T Becokoil pa-
CTBOPUMOCTRIO. [Mogsiwknsit non Zn''. obpasym-
LWHHCH TP 3TOM. COpOUPYeTea KAK MHHEPaTaMin,
TAK 1 OPraHfveckiMI KoMioHenTasMu [5.6]. B pe-
IWIETATE MOYBOOGPA3LBATEALHOID MPOLECTa THPOHC-
XOJHT HAROMAEHHE 3TeMEHTOR B CTITHHCTON YacT
MIOMBE., TYVAIVEE., OTYACTH B ORCTUEX Fe i M. doos sk
poXIEMEHTOR B MO TOM chpar i ocTUraeT noao-
BITHE 11 DoJee o1 ux obiero cotepaanna [1]. Mpon
TEXHONEHHDM 3ArpasieHi OCHOBHAA YAacTh MIUK-
poaneMeEHTOR NOCTYTIACT B TEPMOAHMHAMIYECHH He-
YOTOMYMBLIX coeauHenuax. Beaeaersue Baanmo-
AEHCTBUA C OPraHHYecKiM BELLECTBOM MOYB OHI
CPABHHTEALHO OLICTpo Nepexoaar B Gotee yetoiidn-
Bbie (hopMet [9. 10] i KOHLEHTPHPYIOTCA B FYMYCOBOM
ropHacHTe. B YacTHOCTH, Cpead paccMaTpHBAEMBLY

Ba. % Sr. %

HNEMEHTOB LIMHE, HAKATLTHBAKIMIICA B OKPYHAID-
Liedi cpejie BRICOKHMH TEMITAMIN, CUMTABTCH O/THIM
M3 MPHOPHTETHLIX 3arpA3HuTeneil. TexHore b
MOTOK €ro NOCTYTUTEHHA B OKPVHRALLYIO CPegy rnpe-
B.‘.'I..‘lll].'.l}’ﬂ"l‘ HdecTeCTBCHHLIN. 8 0 PAAS CTVHACE CO-
mocTapusM ¢ HumM [ 1 1], Creacteiem seero seinecka-
JAHHOI0 ARTASTCA PASTHYHE FPAHYITIOMET PHYCC KO-
ro M MHHEPATEHOTO COCTABOR MOPHLIX MOPOI H MOYE.

B nacrosuieit paGore uanprsepe pertresodmyo-
PECUEHTHOrO ONpefeleHiA MitkpoaienenTos Ba, Sr
Zr. Zn Bo BTOPHYHBLX [TPUPOIHBIX CPEIAX T0KA3AHO
BTHAHMEC NPUPOIL! rpaayiposodtsis CO Ha kaye-
CTBO AHATHTHYMECKOT HHGOPMaLTIN.

Jlas aToil e uenoassosand 32 cTaHIAPTHEIX
00paala cocTasa FOPHLIX NMOPO/L. MOYE. 1108 W 10H-
HbIX ocaaRon. Haunx - 9 CO leoaoriuyeckoil cirywbn
Anonit (GSJ) n 23 orevecteennnx CO. CTangapt-
Hete obpasust cepin GSJ npeactaeneds 7 CO rop-
HBIX Nopoa (rpasoganoputsl JG-1A, JG-3, rpanur
JG-2. 6asanerenJB- LA JB-2.JB-3, puoautJR-1) 1
2 CO peunmx ovankos (JSd-2, 3)[12]. Cpeas oTeye-
CTBCHHBIX CTAHIAPTHLIK 06pasuos - 19 CO BTopiy-
HBIX MPHPOARLIX cped (nousst CI1-1.2,3, CKP-1,
CHT-1.CCK- 1. CANC-1. gonine ocazgen C10- 1,23,
BHJI- 1.2, uaw CTX-1.3.5, puixabie oTAoweHUA
CrXM-1.2.3.4) 11 4 CO ropHbIx nopos (ans6uTism-
POBAHHBLA rpadnT CI- 1AL rpadsit CT-3. rafGpo-a-
oputT CTA- LA, Tpann CT- 1A) [ 13]. B nactosmee Bpe-
MA 3TH CO HanGonee Q10CTYIHE! T8 AHATHTHYSC -
ki rabopaTopiii.

B tafinue 114 HeRoTophix oTeqecTeeHHEbIK (0
npueegeta HHPOPMALNA 0 METOAAX, TPHBACHEH-
HBIX K NOOVHEHHE) AHATHTHYECKHX TaHHLIX, KO-
HECTBE H BeAHYHHe oTHOUIEHHA (C| /C ) peayas-
TATOB, HCMOTLA0BAHHELIX TP HX aTTecTannn [14],
Buano. uto ofee KoAHIecTBO peayIsTaTos kodel-
neres ot 8 ao 24 o npeolanaiommsi ARISIIOTON
JAaHNBle ATOMHO-3MHCCHOHHOro anatisa, Tak, ann
Ba n Zr peayasrate AJA cocTastAoT Gonee 50 % B
cpasHerin ¢ 8.5 % ana CO nous ceprn GSS [15].
Tem He MeHee. Kak 1w CO cepun GSS. wm Bofik-
wHHerea COupcexatementos C /C - He npeBL-
uraeT 3. Hekmouenne coctasaneT Sr B crangapt-
oM ofipasue cocTasa KapSoHATHO-CHAMKATHLIX
PhTE oTiosernit CUXM-3,

JANanaantsl coae pannil, npeacTapieHHLE Bil-
Gopramu CO ropueix nopoi (1) i BTOPUYHBIX MpH-
POAHBIX cpel (2], NOKa3LIBAKT, YTo ATA St Zr Bbi-
Gopra (2) ABAAETCA COCTABHOIT YacTRIo Baibopru (| ).
an Ba n Zn npeacTapteHHLIC BRIGOPKH ML Yac-
THYHO MEPEHPBIBAKITCR!

Zr % Zn. %

1 0.0020-0.1300 0.0008-0.2300 0.0050-0.0690 0.0010-0.0270

2 0.0270-0.3300
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WMuchopmaumsa o HekoTopblx oTedecTaerHex CO

Snement!  Wwdp McnonbaoEaHEIE METOOL! W PE3YNETATH C../Cu
Ba CrX-1 A3A 6, POA 2 1.2
CrX-3 | ADAB, POA 2, ADA 1 16
Crx-5 ADA 8 POA 2, ADA 2 , 19
CrXM-1 | A3A 11, POA 1, AA 1, DA 1 2.3
CrXM-2 | A3A 12, POA 2, AA 1, ADA 1 3,2
CrXM-3 | AJA 12, POA 1, AA 1, ADA 2 2,5
CrXM-4 | A3A 12, POA 2, AA 2, ADA 2 2,5
Sr CrX-1 ADA B, POA 5 MDA 2, ADA 1,AA 1 2,1
CrX-3 A3A 5, POA 5, MDA 2, AA 1 1,6
CrX-5 A3A 5, POA 4, DA 1, AA 1,ADA 1 16
| CrXM-1_| ABA 14, POA 6, AA 2 24
CTXM-2 | ADA 12, POAG,AA2 | 3,2
CrXM-3 | A3A 13, POA B, AA 2 . 6.9
Crxm-4 | ADA 14, POA 4, AA4 2,5
Zr CrX-1 | A3A10,P®A 2 XCA 1 16
|_Crx3 A3A 11, POA 2 12
CrX-5 | A3A 11, POA 2, XCA 1 ) 14
CrXM-1 | ADA 9, POA 3, ®A 2 19
CIrXMm-2 He arrectosad CIXM-3
CrXM-2 | A3A 12, POA 3, ®A 2 28
CrXM-4 | ADA 12, POA 1, DA 2, XCA 1 25
Zn Crx-1 | A9AB AAT AODA 1 B 1.9
‘- | crx3 A3AS5 AA10.MMA1 15
Crx-5 AJA 4, AA 10, 30A 1, TIFA N 1.4
CrXM-1 | ADAB. POA 1, AA 12, MTA 1. XCA 1 33
CrXM2 | ADAB POA 1, AA13.MMATXCA1 | 27
Crxm-3 | ADA T, P®A 1. AA 11, MFA 1. XCA 1 | 2.9
| CrXM-4 | ABA B POA 1. AA 12, MMA 1 XCA 1 | 28

Mpuraesasve Caape-wa ana CM-1. 23 CCK, CKP CHT. CANC. COCQ-1.2.3 He 20CTyMhs.

MpUHATEIE COKDALLEMMR
A - nONaporpade-Ec-1ia AHATNI]
AZN - IANCCAOHHO-CREETDANBHBIA EHEMA
Af - aromAc-abcopBunoHHe B aEaNN
Pdf, - padfressnyopecUBATHRIM BH3NNY
ADA - RASDHO-MIAHBCKIA aHANND
KOA - XMMUAKD-CNEXTPANGHEW BHAMNAI

PeurrenoduiyopectueH THLIT AHAIHM3 NPOBOLILTH
Ha PeHTTeHOBCKOM criekTposeTpe VRA-30 npu cae-
AVIOUGHX VEJOBIHAX: PEHTTEHOBCKAA TpyDKa ¢ Ad-ano-
oM. vekopsioilee Hanprkerne 50 kB. Tok 20 mA.
O berMHO- I03HPOBAHHBC 00PAIUE] HACKEINAAN B KO-
BETHI, BEIPABHUBATH 1 VILIOTHAMH. B KavecTse aHa-
JUTHYECKITX Menoabaosaln Ku- nunuu Ba, St Zr i
Zn. Cofle prsaHHA MHEPOIIEMEHTOB PACCHHTLIBATH
cnocofosM cTanaapra-foHa B COMETAHMA © THHEeH-
MOl MHOMECTBEHHO perpeccHei.

Ing HesasHUCHMBIX Hany4gaTeneil CO BTopiyHbIX

NPHPOAHLI Cpe BhiIl paccHHTANEB 1BA PAIA KO-
wenTpaunin. [Mpi noayuenun 1-ro paga s rpaiy-
npoBaHitd Henoasaoeaad CO ropHeix nopoa: 2-ro
pida - CO BTopHuHBIX npHpoaHex cpel. Thaduyec-
KO CONOCTABIEHHE PE3VIETATOB peHTreHoduIyopec-
UEHTHOTO onpeaeaenna Ba. St Zr v Zn ¢ aTTecto-
BaHHBIMI COASPRAHNAMI NPHBEIEHO HA pHC. 1.
BiaHo, 4T0 OTHIOHEHHH OT ATTECTOBAHHLIN BETH-
YHH pasiiMEH bl 10 BefHgHHe W anary, Hanboakimie
OoTHI0HeHNA HAOTIAAKTCR A 1-ro pAga peayib-
TaTos onpegeteHna Ba, Srn Zn,
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Puc.1. Conocrapnexmwe paaynstaroe npamorm
C ATTOCTOBAHHEIMM CONBPMAHUAMA C
= G[1)

CratucTiyeckan obpabfoTra o nosvoisio TTeeTa
AAIA CARIVIOLLIHE 3HAUSHUA BEPOATHOCTE TOrG, YTo
Ka#Iblil PAI Pe3VALTATOR 1 ATTECTOBAHHEIE BETH-
HIHBI BAATLL W3 FEHE PAIBHBIX COBORVIIHOCTE, KO-
TOPLIE HMEHT OIHD 0 TO e CpelHee:

A Ba Sr Zn
F{l) 0.400 5 488E-08 4.53E-04 2.31E-02
Pl2) 0.383 0.376 0.248 0.352

P(1). P(2] - sepoaTHocTs 118 | -r0, 2-10 pAAOS peayiin-
TATOR,
ITH 3HAUCHIH OTPAHAIOT crie Ky GHoreoxH-
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PEHT EHODNYOPRCUBHTHOMD anankaa C1. 2},

ana CO aropuydslx NpUpoaHss coan;

&« Gl2)

MITHECHOTD NDBEIEHIA PACCMATPHBASMBIX 21EMEH-
ToB. [MonvueHHsle 1A WHpROHIE TIH3KHE 1 3HA4YH-
Mite pepoatHocTin P{1) u P(2) cenaeTenweTeyioT of
OTCYTUTRHI CHOTEMATHYCC KHN PACKORACHHA MeH-
Oy peiibTaTaMi KadJoro palo i aTTecToBaAHHE -
M COIEPAAHIAMN 1 MERIY PeaviLTaTaMil paaos
HTOATEEPHAAKT TOHASCTREHHOCTE HCTOYHHKOR 2T
B MOYBAX H FOPHBIX Mopofaax. O Io3B0IAI0T cle-
JATH BEIEOL O MPHEMACMOCTH HCNOAL3I0BAHMA JLT#
rpagyupoBadus CO ropHbsix Nopos rpH rMpaMon
PEHTTEHORIVOPECHEH THOM OlipeleIeHun Zr B no-
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YBAX KaK (POHOBLIX. TAK H TEXHOTEHHBIX 3ROCHCTEM,

Manwie aHadedus sepoaTHocTeld P(1) ana Ba, Sr
Zn YRa3bIBAKT HA HATHYHE CHCTEMATHHECKHX 0T~
EJIOHEHHI peaVILETAToR |-ro pAfa 0T ATTeCTOBAHHBIXY
peaauH. [MocnemgHie Xa PAETEPHAVIOTCH OTHOCH-
TENBHBIME CTAHIAPTHLEIMH OTRAOHE HUAME, PABHbI-
nesn 0.09: 0,07: 0.08 cooTBeTCTREHHO. BoJibLUKE MO
CPABHEHHID © Sr aHatueHii CHCTEMATHHECKIX M0~
rpeuHocTel ANA peayILTaToR | -ro pAja npi onpe-
Aenerny Ba v Zn KpoMe pazsoil mprpoibl FpaiyH-
POBOYHBLX O0PAIIOE I AHLHIHPYEMbIX MATEPHATOR
0DYCAORIEHE! ¥ TEM, YTO OMPEIeIAeMbIC KOHLEHT-
PALLHN LA OCTeHMK JIeEaT HA KOHIEe Wil BHe 00-
nAacTH rpagayviposadns. Mo aToil npuYHHe Henoib-
aoBaHne 1A rpaayiposatirg selfoprit CO ropHsix
NOopoa MPH AHATH3E TOYE N3 30H TEXHOreHHOrD 3ar-
PHIHEHWA, XAPAKTEPHIVIOIIMXCA MOREILIEHHBIMH
HOHIEHTpAHAMM Zn, ocoleHHo 13 rYMYCORBIX Fo-
PHAOHTOB, ANPHOPH MPHECAET K NOJYHEHHI0 Hejlo-
CTOBEPHBIX AHATHTHYECKNX JaHHbIX. Henolb3osa-
Hue oA rpajgyiposanns CO BTopudHsix npHpol-
HBIX CPETapaHTHPYET OTCYTCTBHE CHOTCMATINeC-
KHX pacxoAieHiil npu npAMoM peHTredoduyopec-

HEHTHOM ONPeJeTeHHH BCEX PACCMATPHBACMEBIX
MHKPOATEMEHTOB, 4 OTHOCHTEIbHEIE CTAHIAPTHbIE
OTHIOHEHHA, XapaKTePHaVIOILIMe YPOBeHb COTTIACHHA
C ATTECTOBAHHLIME BEAMYMHAMI W pasHeie 0.08:
0.05 u 0.046, cooreereTBerHo 118 Ba, Sr it Zn. ne
[PesLILIAT JOMYCTHMBIX 3HAYEHHIT.
MNpaBrIEHOCTE CACIAHHBIX BRIBOIOB ObiH anpo-
AHPOBAHA C IOMOITILH PE3VARTATOB AHATI3A IVI0-
BhIX 1T0YE (258 npol) YeonbCcKoro arponpoMesniLIcH-
noro pafioda Owmoro Mpnbalikansa. xapakTepHay-
HOLHETOCA BLICOKOI CTENeHBI0 TEXHOTEHHOI Harpya-
KM HA OKPVHAIOLWYI cpeay. OcHoBHON BRIAD Npi-
HagtemuT AQ “Xumnpom”™, rae AeficTBYIOT KpyTiio-
TOHHaRHbBIE XIMPYeckHe nponasoacTea. Ha pue, 2
CONoCTABRTEHBL | W 2 PAALI PEAVIBETATOR OITPCACTE-
HHA Z11 B BEPXHEX FOPHA0HTAX MOYBEHHOTO MPodie-
1A, a Takke onpegencina Ba s womieTodl dpakLmm
ANLTHOBEHATEHBIX OTI0@eH i, PRAL peavakratos | i
2 noayueHel PN TeX e Yeaosrax, 1o v in CO sTo-
PHEHBIX NPHPOAHBIX cped. BHAHO, 4T0 TEHIeHLHN
H VPORHH PACKOAICHHIT LA peaibibix mpoh ana-
AOTHHHE! TAKOBLIM LA CTAHAAPTHBIX 0Dpa3ios,

Zn

Ci1).%

0.013 1
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0,007 0003 0.013
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Ba .
¢!1L".-‘"p
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0.05 - 5P
8 B
0.03 1
i
0.01 . — .
0.02 0.04 0.06 0.08
C(2).%

Puc.2. Conocraanedve C(1) » Cf2) peaynitaron NpaMont pedTreHodinyopecusHrHOMR AHANWIA PEanbHuld ROHE

Takum 00PA3oM. BbINOIHCHHBIE HCCTEA0BAIIN
MOKAZAT, 4TO [PH TTPAMOM peHTTEHOIVOPeCLIeHT -
HOM AHATHAE [TOYE LT TOAVIe HITA GOTee HAACHHBIX
PESVABTATOB HEOGXOIHMO MPH BBIDOPE TPAIVHPOBO-

HBIX uﬁpaauna MPEHRMATE BO BHEINAHC OLOreoM-
MIHECKHHE CROC TR CUHPCICTACMBIN MHRPOINEMEH
T,
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