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CHEKTPAJIBHBIA AHAJIN3 IPUBPEXHBIX BOA
HCCBIK-K¥JIA HA TOKCHYHBIE THXEJIBIE METAJLJIbBI

K. ¥Ypumanteros, X XK XKeenwGaes, X Jopxyesa, P.A TawraHos
HMucruryt wavku HAH Kuiprsiackod PecnyGnuki
720071, Buwwxak, Yydcknd npocnext, 265"

MocTymang 8 pegasumio 1 sapTa 2001 ¢

MpeacTaenedsl PE3IYNLTATH ONPEOSNEHIR WBCTI .uuxp{da.n:aMEHTna g npubpexHux BOAAY 03epa
HMeocwr-Kynb, MNokasano HEOOMHAKOROE DACNPELANeHne WX NO NPUODEXRHOR 30He, YEasads BOIMON-

Hbl2 NDUYHHBL YEENHUYEHWA KOHUBHTRAWWY TOKCHMYHBIX METANN0E B HEKOTODLIX TOYKaX.

YpmanGertor KapeiGad - kaHaAnWOaT GUIHMKO-
MaTemMaTU4ecKux Hayx, 3as. naGopartopuen
aToMHOW cnexTpockonuK MHectutyTa duankm
HaunosansHoR akagemnn Hayk Keipreiackoi
Pecnybnukm.

O6nacTe Hay'YHbIX WHTEPECOB: aTAMHO=
IMMCCHOHHBIA avanua paanoobpaanbix 06bek-
TOB W PUIUKA HUIKOTEMNSpaTYPHOR NNasmel.

Asrop 75 neyatHeix paboT, 4 asTopcKnx
CBMAGTENLCTE.

Meenbaes Kanmbex XKeenbaeauu - npeau-
AeHT HauMoHanbHON aKaneMuM HayK Keiprbia-
cxo#i Pecnybnuxu, aoxTop GHINKo-MaTemarH-
“ecKMX Hayk, akagemwsk HaunoHansHol akape-
mum Hayr Keipruiaceoi PecnyBnukn, 3acny-
KEHHBIR geatens Hayxkn KP.

O6nacTs HayYHEIX MHTEPECORB: DNTHKAE,

DHIMKAE HIZKOTEMNEDATYPHOMN NNAIMEL I
NPAMEHEBHAE €8 B PA3NWYHBIX 06NAcTAX HAYKK
M TEXHWKM,

Paaarie [.tlli:.!l [HECHHIX METOA0B aHASTHA TO3R0-
afeT sppEKTUBHO OPHUMEHATE MX [ BLICOKOTOY -
HOIO ant‘llt'.'tl'ffitb[ NHMHYECKIX MWIeMeHTOR B DHO-
ceheprby ofiberTax. Metoa atoMuo-amuccHotHoit
COEKTPOCKONHHE € MPpHMeHeHHEM JBYXCTpyiinoro
TUTAIMATPOHA TPUATERAET BHUMAHHE AHATHTHKOB,
TK. CETOMOMOLULH MOHEHO AHATHINPORATE FICY ORI -
KOBBIE W stiakne podis [ 1-3]. Beicokasa TeMmepaTy-
pa. MATAA CKOPOCTE AHATM THYECKOH 30Hb I0TOKA
IIA3MBI CIOCOGCTBYIOT HHTCHUHBHOMY TEPMITHECKD-
MY E!{J.'i,‘l_{'ﬁ[‘THi"[Hl Ha BEOIHMMBIE METROANCACDCHBLE
MarepHaibl 4 0GecneYHBAIT MOAHOTY HX HCMApe-
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Astop 255 nevaTHmx pabor, 9 movorpacmi,
332 AaBTOPCKMX CBMAOESTENLCTH.

Dopxyesa NynGapa XycynBaesna - mnan-
WKHHA HaYy4YHBIA COTPYOHHK nabopaTopvu aTom-
WO cnexTpockonku MHcTuTyTa dhuwankm Haym-
OHaNBHOW akagemMuin Hayk Keiprackon Pec-
nyGnukm.

OBNACTE HAYYHLIX MHTEPECOR! ATOMMO-
IMWCCHONMAN CNeXTRPOCKDNMA.
Astop 6 nevaTHuX pabor.

TawTtanons Pyctam AGasipacynoewy - mnag-
wini HayuMelll coTpyaHwK naBopaTopuu atom-
HOo#W cnexTpockonuM MucTuTyTa duzukm Hauw-
OHanbHOW akafnemny Hayk Keproiackoi Pec-
nyBnuxu. .

OBnacTk HAYYHLIX HHTEPECOR: IMHCCH-
OHHARA CNeKTPOCKONMY W MPUMEHSHKMe NNa3-
MATPOHOR ANA aHANW3A NPUMPOAHBIX BELLECTE.

Astop 7 nevyaTtHeX pabor.

HEH B CTRYE, TeM CAMBIM MOABCOUTHA OIS IETAT B LU -
PORHE EPYT 3eMeHTol © 50008 BRICORON TOUHOCT IO
1 HHAKHM Npedenom obHapyaeHIA [4],

Heowii-Kynk ABIACTOR 0AHIM H3 KPACHBETITIN
BLICOROGIORHBI O3CP MIPa HOTITHYACTCA OT TPV
KPVIIHLIX BRICOKOrOPHBIX O3€p GJHODOIHOCTEIG B
pacnpeileteHtH HOHHO-COAeRON0 COCTABA BOIkI M0
ARBATOPHM 1 e 5],

B pafore |5] nogpofuo HavueHa FHAPOXHMILA
MAKPOATCMEHTOR CAMOT0 03€00 M BITA ALY B HETO
[EE. n].]i'[ PALTHHYHBIX BEJAMYHHAX MHHCPDATMEALIMT
5] L[EHTPLLTI:HGI-:II 4] ﬂpliﬁpl“_"d-il [hIX 3OHAX, JATHBAX BORO-
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Y M3 KATHOHOB B IKBHBATIEHTHOM BEIPAHE HIHN Mpe-
obnagatot Na*, Mg u Ca". naanmmonos - Cl. SO* w
HCO . [ToaToMy 0CHOBHON XMMUSECKHH THIT 03€D-
Ho#t roaei Cl - SO, - HCO, - Na - Mg - Ca He naMeHA-
eTCA.

Hechik-Kyib 0THOCHTCA K COTOHOBATBIM 030DAM.
B xMMUYeCKOM COCTABE €ro Bojibl cyakgarst npeob-
JNa1a0T HAL XI0PHIAMK, YTO ABAAETCA ocodeHHoC-
ThE) KOHTHHCHTATBHOMD HPDHE‘KﬂH{;—lEITITH COMEROrO
COCTABA 2TOrO 03€Pa, MHTACMOrD BEICOKOTOPHBIMH
perami. B epasy ¢ 3aTHM 0co0kI HHTEpeC NpecTan-
ARIOT OoApoGHbIE HOCASA0BAHNA MITKPOIEMEHTHO-
ro cocTasa Bojibl pupescHoil 30HbI, 3a1HBOR 1 3a-
TOHOB 03€Pa, OTHHATHIMECH PAXTIHHON MUHEpa-
AM3aLEeil B 3aBHCHMOCTH OT cTeneHH paabanieHHA
PEMHBIMI BOLAMIL. DTO 0%€Hb BAMKHO, TAK KAK Ha-
KOTLTEHHE TOKCHYHBIX THMEIBIN METALIOB MOMET
MPUBECTH K HEMpeICKAIVEMOMY KaTacTpodriuecko-
MY BOIACTHCTBHIO HA HHBOTHLI MMUP 03epa.

MuxposnemedTHill cocTae 03, Hecwe-Hyie, mo
MAHHBIM JUTEPATYPRL, 38 NOCAEAHUE FOIbI He T10/1-
BEPrAICH HH XHMITYEC KOMY. HH CIEKTDATEHOMY aka-
muaam. TToaToMy NpeacTasideT HHTEPEr onpede-
JIUTE 3arpAIHEHHDOTE BOALL 040 P THACALIMI TOK-
CHYHBIME METAMLTAMI.

MpoGooTbop u npobonogrorosKa. [l iayie-
HUA PAcpeleIcHiid MHEPOAIeMeHTHOTO COCTARA
BO/AbL. OCOGEHHO TORCHYHBIX TARE LY METALIOR B
MpuUGpeRHLIX 30HAK 03epa, HaMi B epuog ¢ 20 no
23 asrvera 1998 . Goam oTobpassl MPOOLE BOLLL 1T
HA MECTe DOJRHCTeHBL A30THO KrcaoToil. [1pofis
rpaHcoopTHposanics B Butikek. s HueriryT -
sk HAH KP Tlyvusret orBopa 10 npol nokasaHbl
Ha PHCYHEES,

Myt aTBopa Npod so0w S3apE MoCEK-KYy e

Mpobsl, 0TobpaHHBLIE 13 03epa. OTRIETPOBLIBA-
A, n | BOaBL MELIeHHO BBIMAPHBAIH B NECYaHoil
BAHHE 10 cyxoro octaTtra. [oavaentsie s hapdopo-
BEIX THOIAN CYXHE OCTATHH MOACYLITABASTH 1 ITPORD-
AUBATH B MyvehebHOM ey pe TeMneparype 450" C
B TeYEHHE IBYX YaAC0B, 3ATeM BABCILHBANY HA AHA-
AHTHYECKHX BCCAX: MACCA CODTBETCTBYIOLIHY Npob
coctaeuna(r): 1-6.19.2-6.395,3-6.027.4- 1.674,
5-4.175.6-3.400, 7 - 4.859. 8- 5.545, 9 - 5.568,
10-5.515. Pasandie Mace cyxoro oCTATHA MoBopuUT

0 TOM, YTO B PAATMYHLIX TOMKAX OPUGPEAHBIX 30H
paepa cTeleHbs MUHEPATH3ALMT 3aBUCHT OT pasi-
faBneHMA pedHBIMIL BOJLAMIL

[Mony4eHHBIE CYXHE OCTATEH M3MeThYalil B ara-
TOBOI CTVIIRE [ CMELLHBAM € VTOIBHBIM MDPOLLEOM
smapki OCY-8-4 p cooTHouterimn 1:2,

YenoBHA AHANHIA. AHATHI CYXOMD BCTATHA PO-
BOITH Ha yoTanopke "Hyp™ [Dyrosoil AByxo T pyviTHbi
IU1A3MATPOH) NP GHUECHPOBAHHOM pexmmMe of pado-
Thi. Tok gyru 80 A, pacxos pafoqero rasa 3.5 /1/MIH,
TpaHCIopTHRVIOUEro - 0,6 1/ muH. [Tpi aToM peski-
Me PaGoT bl VETAHOBKH ONMTUMANBHEI Yy IACTOR CTPVH
maaaMe! (BelcoTa Habnwaenua H = 1duam) npoesti-
poBaiIca Ha e cnexTporpada JPC- 13 ¢ paape-
weHnest 4 A/ MM, ITHPRHA Bean 15 MEM, pepoib-
pepHad gnadparva 5. COesTphl pericTRHPOBALIH
ta dhoromnacTiHke [PC-0, 1 ¢ YyBCTEUTEILHOCTBIO
Gen. MOCT npu skcnoanupn 30 ¢,

Peaynerarhl B oGeymaenne

HauecTBeHHbBI aMHCCHOHH LI CITeRTPaTEH BN
AHATHS CYXOD0 OC TATHEA MOKa3aT Haly e,

- makpoaiemenTon [Al, Ca. K. Mg, Na. Si. 5r) i

- mukpaanesmentos (B, Be, Bi. Co. Cr. Cu. Mn. Mo,
Ph. Se.Ti.V.Zn. Zc Y).

LA AanhHeR e rs Roayes TBEHHOTD OIpeleae-
HiA Bubpanst Zn. Ph. Cr Cu, Bi. M. Ha ocrosanig
HAYECTBEHHOIO aHaIEa A8 COCTABICH I MKV -
CTBEHHBIX 00 PAILIOB CPABHEHMA NI0AHAHE COOTBET-
CTBVIOLLIC KOHLEHTPaUiH MaKPOaeMEH TOB, BXOL -
HIMX B OCHOBY CVYXOTOOCTATREA. OCHORR NMPHroToRIe -
Hil 113 ORCIUIOB MArHHHA. KAV BUHA. WTHMITHHA, KPen
HEHA 1 OO HATpIsE B cooTHoweHu 4.5:4.5: 1: 1:2.5.
[‘.I_IEITE'TI'["—[EK‘HHE FiJTOBH BIC {]ﬁ].]i-!.-i‘l[ih] L'l:l‘i.iEHt‘l-lHﬂ
MPUroTOBASHBE BEEAEHHEM B ocHOBY 0 1 "5 unHEa,
CEUHI, XPoMa, MEIH. BosyTa i maprada. [oc-
aeayiowne ofpasubl CPABHEHHUA TOTOBILTHCE TOC-
NeJoRATENRHBIM pﬂi!ﬁﬂﬂ.’[t[ritlﬁ.ﬂ] JAHHOTD Dﬁpdd].lﬂ
Ao KoHUeHTpawHe - 10% onpeaeideMbix aIemeH -
ros. ToToebie 00pasubl CPpABHEHHA CMetIHBATH ©
VYrOJIBHEIM [MopoiiKoM B cooTHoWe MmN 122, Mo aTim
CHHTETHYEC KM Hﬁ'lili!llilm CPpaBHCHMA DbLTH MOCT -
PoeHbl rpagyHposanibie rpadmii B KOOPIHHATAX
AS=M1gC). PeayasTaThl IEPBLIN AHAUTHIOR BOALI 038
IJCI HPE.E[{'TEIFL'IE‘JII.I B Talnie. BeanuiHa oTHOOH-
TEABHOMO CTAHIAPTHOID OTHIOHEHHA LR VEA3aH-
HBIX 2aeMedToR cocTasnaeT 0.04-0.12.

Ha rafaniel BILIHD. YT KOHUEHTPALNK BCeX 00
peaeIAeMbIX ANEMEHTOB CYLECTBEHHO MEHAITCH B
BOJAX IPHOpes ol 30HEL, OcofeHHO CIIBHLIC BA-
pHALHI HAGTIOAAKTCA IUTA KOHLEHT DAL MapraH-
ua. HauBonsiume KOHUeHT paLii npuMeceii Hadmo-
AATCA B TOYMKAX, GAHIKO0 PacnoIoMeHHBIX K MPo-
MEILLUTEHHEIM 00 bekTaM (Kamsn-Caii (1. 3). rae ana-
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fpaer B osepo MaleHbEWT pyuyeex; Kaparoisokan
npueTaHs (T 5), re pades 6u1 3aBog). 3aMeTHOS Mo-
BbitieHue cogepsanuda Cu, BL Mn, PhbuZnet 6
MOHKET ObITh PEIVIBTATOM AHTPONOTEHHOM0 BINAHIA,

Tak Kak Tam finako pacnotokensl 1aun. bonee ag-
TATBHOE HIVUEHUE PACTPEICAEHIA BCEN TORCHTMHBIX
MeTannoe B npulpemublx Bojgax odepa Tpebyer
CPEICTE. HOTOPLIMH Ml HE PACIIOIAraeM.

CogepsaHMe MUKPO3NEMEHToE B Boge ol MocsicKyns, mrin

| Touka anﬁ.ﬂ&nnamaanam g

| otbopanpoG! Mn | Pb Bi | Zn cr | cCu

{ {cm. puc.) .[ l

[ 1 018 | 0037 [012 [ 04s | 0001 | 00024 |

[ 2 0035 | 0,025 | 00083 | 0064 | 00013] 00033 |
3 36 |012 |001 | 036 | 0004 | 0,0066 |
4 0084 | 0033 | 00033 0.1 0.002 | 00018
5 025 | 0021 | 00048| 025 | 0,0031] 00012
6 03 |01 J0017 |02 [ 00012 00078 |
7 0,039 | 0044 | 0,014 | 0,048 | 0,0015] 00042
8 0,033 [ 0016 | 0,0083] 005 | 0002 | 00015
9 | 0030 | 0024 | 00092] 009 | 00014] 00026
10 0,0061| 0,038 | 0011 | 0,11 | 00016] 00045 |
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