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MeTo/ Macc-CNeKTROMBTOMYECKOND AHANMEE C MHOYK TMEHO-CEAZAHHONR NNE3MOA {(CN-MmC) & co-
HETAHWW C BLICOKDAP@EKTHBHON MUKDOBONHOBOMA NOArATOBKOR WCNONL3DEAH ANA ONPEASNEHUA CO-
ABRKAHNA JAMPRIHAIOWME BELLECTE B BOAS W ADHHLIX OTNOKEHWAX 03epa TasaTyih, KOTODOE CYMTAETCH
“wemMYyxWHOR" cpentero Ypana, No pesynsTatan aHanuaa 28 npof, otofpaddiix 8 2000 rogy, konu4e-
CTBEHHO ONpefeneHo cofepxadie 30 xMMUYECkx 3NeMBHTOE B BOOAX W 19 8 A0HHBIX OTAOREHWRK,
BONLUWKMHCTEO NONYYEHHBIX 3HaYEHWI YyCTaHDBNEHs! Brepase. B aTux xe YCNOBWAX NPOBEAEH aHanka
Tpex npoh a0k o3epa Baikan. NpoBEAEHO CRaaHEHME NONYYEHHBIX AaHHBIX © paxes onySnukosan-
HEIMW W NOKA3aH0, 4TO Cogepxanue GoNbLUMHCTEA 3NEMEHTOR B BOAE O3epa TasaTyi COOTBETCTRYET
AMENAIOHY KOHUBHTPALWR HE3arPAIHEHHLIX NPECHBIX 038D W peKk Mupa u oTpaxasaTt NPEVPCOHEIA

FrUApoOXMUYecEna Gomx,

Muporos AmuTpuid Bnagwmuposny — nHxe-
HeP-CNeKTPOCKONWCT Ypanscxoro 3nexTpoxm-
"mmmmr..' o S . Wi .. s =
_ O6nacTs HayuHBX WHTEpecos: Macc-cnexr-
pomeTrpua ¢ MCI, atomuan M atomMHo-aBcopb-
UHMOHHER CNeKTPOMETPHA, MPHMEHUTENEHO K
ananu3y o6exTos OKpyXalouwen cpeasi

5 %

Fonuk Bacunuit Muxainoauy — 3am. Hayans-
Huka LL3/1 Ypansckoro anexrpoxmmuyeckoro
komBUHATA, KEHOAWAAT TEXHMYECKMX HayK. .

O6nacTe Hay'HLIX MHTEPECOB: AHANMTHYEC:

[opHoe 03epo TapaTVIl HASBIBAKT KeMUVIKHHO
CPeL ropHbix o3ép Crepanoseroi oftacti. OHo
pacnonoxeHo 8 50 kv cepepo-3anaanei Exatepin-
Gypra. samMaet mowaas 2 1.2 kn i ABNASTCA Fit1-
POAOTHYECKHM H BOTAHIYECKHM NAMATHIKOM [pH-
poisl pecnyinKanckoro adadvenns [1]. Boapacr
o3epa okono 10 Teicsu net. Ha Gepery oaepa pacno-
JomeHsl nocénkl Kammnoeo, MNMpuosépuerii (Lasa-
Huxa) i ceno Tapatyvii c obiueit YHeIeHHOCTBIO Tpo-
HHBaIINXY oRoJ0 4500 venoser. Kpose Toro. Ha
fepery oaepa pacnonomens! Kaatusoscii Xivm-
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K2R XMMMA BHICOKOYMETBIX BELECTS, YPaHOBLIX
MaTepManos u 06LEKTOR OKPYXAIoWeR cpeab,
HInKO-XiwsoTKme

; ey e s A e A
Kucens Tateuna Apowoska — pykosoaurens =
rpynnsl CNexTpanbHLIX METoA0B ananmaa L3N
Ypaneckoro anexTpoxuMuyeckoro kombuHara,

0BnacTs HayYHbIX MHTEPECOB: CNEKTPaNkHbLIe
H XMMHKO-CHIeKTPansHbli2 METO4bI ONpeaene-
HUA HU3KMX COAepXaHWii SNEMEHTOB B YpaHo-
BbiX MaTepManax U o6beKTax oKpyXaluied

LE Y

YeckHit 1 HeBbaHe kI peiGHbi 3apoast. nogcobible
X03AHCTEA 1 Bassl oTabxG. O3ep0 CAVEIT MECTOM
MACCOBOTO GT/IBIXA H B HACTOHLLEE BPEMA BCE OLLY-
THMEE HUNLITRIBACT HA cefe AHTRONOreHHOe Bo3 el -
CTEHE. B OCHOBHOM. 3T0 CMLIB ¢ BOJOCGOpPHOIT Mao-
WAL BPEIHBIX BELLECTE, CBA3ALIHLIX ¢ MpeGbliBaHi-
eM BONLLIOTO KOMHYECTRA MIoAeil M pacnanKoii e-
MeTb. CBAMKH Mycopa, ObITOBLIX I MHLIEBLIX OTX0-
A0B 110 6e peraM 1 OTX0/Ab! IIPOH3BOACTEA. TOMATAN-
e B osepo |2).

TapaTyfl ABIAETCA HE TOALKO HCTOYHHKOM [THTh-
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€BOi BOILL. HO ¥ OTHOCATCH K KaTeropuu puifio-xo-
AACTBEHHKX BOA0EMOB. JTO 03HAYAET. HTO COAEP-
HAHIEe 33T PAIHAIOIINY BEILECTE B HEM HOPMHDYET-
CH ellé Go/1ee ECTKO, 9eM B MUTLEBOI Boje. B ciue-
Ke MPHOPHTETHRIX MOTEHIHATEHEIX 3ArPAIHAIINX
BEUIECTE O3EPA OJHO M3 NEPBLIK MECT 3aHUMAKIOT
TAMETBIE METALIBI M HEKOTOPBIE HEMeTaLTRL [ona-
MAKMLHE B BOAOEM PaaTUHEIMY [IVTAMI, OHI Y4a-
CTBVIOT B [IPOLIECCax MHApoHaa, copiumu i qecopb-
LI, KoMItiekcoolpasosanuA, ocadeni. Braroga-
PA 3TOMY XHMHYECKNE 2TEMCHTBI MEHAIOT QOpAY CY-
LIECTBOBAHIA. [ePexIaT B aoHHble otnomenna (0],
OCAMIAKTCA B BHC TPYIHOPACTROPIMAIX COEIHHE-
HIL. BHOBR NEPexoasT B Boaryio daay [3].

PeavaeTaThl aHaIN2a Bojbl 1 J1D npefcTapiaior
coboil MCTOYHHE BamHOIT HHDOPMaLiii O COCTOAHHM
o3epa W OUEHKH BAMAHWA HA 30POBLE YEeJoBEKa 1
MOEYT CAVKATE OCHOBOM LA pelleHHA Hay YHBIX 1
NpaKTHHECKHX 3aJa4 M0 OUEHEE BOJJelicTRIA Ha
okpy#anmyio cpeay (OBOC) B cBAIM ¢ JeATELHOC-
ThO OPeANPHUATHIL. B HacToALLES BPeMA B XHMIKO-
aHamTuTiyeckoil tabopatopim L3N YOXH paspabo-
Taus metoguks HCTT-MC onpegeneniin 30-1H sne-
MeHTOB B Boge ¥ 19-1i 8 [10, MHOTHE H3 KOTOPbLIX
HHEOCLA KOAHYeCTBEHHO PAHEee He OITpeJeTiiics B
npHpoaHeX obbekTax Ypassckoro peruona. [ina
moavyeHns Hanboaee noanoil nHgopMatnm o cocto-
AHMI BOJOCAMOB, PACTIOIOKEHHBIY B OKPeCTHOCTAN
ropona Hosoypanbkcka i B TOM 4dicie o3epa Tasa-
TVil. B nepuos e mast 1o oktadps 2000 roga Ok npo-
peéH oThop i anaana npobd poas v 10O no cneun-
astbHOl nporpasise.,

Lleab aannoil pafote - npumenenue HCI-MC
MEeTD/1a AHAIHEA B COMETAHNI ¢ BeicokoaperTHE-
HOI MIEPOBOIHOBON NoAroToBkoll npol LA Koak-
HECTRCHHOTD O P Ie IR coge pratinn S0bUIoro
HEPeTHA XHMIYECKHX J1eMEHTOB B BOIAX M I0HHBIX
oTameHiAx o3epa TapaTyit.

OT6op B NOArOTOBKA PO K aHanu3y

OrHop npod ABTACTUR BAAHbBIN 3TATION MITK M-
ASMEHTHOIO AHATHAA NpHpoIHBY ol berTos, He-
NpeacTapuTeLHbI MpolooTGop. A TAK #e 3arpaa-
HeHHA [N MoTe pi npusMeceil] B npouecee XpaHde-
HUA W 1PoGONoAroTOBKN CAVAT OCHOBHBIMH HCTOY-
HHEAMH MOTPELHOCTH MPH BRITIOTHEHH H3Mepe-
Hiit. B ntanHoil paboTe ocHOBHOH NPHHLMO, KOTO-
poiii coboaanca npn orfope W NOAroToBRe NMpod
BOAHBIXN DO LEKTOR — MUHUMYM ONepatytil 1 MIHI-
MVM PEAKTHROB 10 BEIMOJIHEHHA HaMePEHIHN.

[pobu Boas: 1 A0 orhupanu ¢ maa o cedTAbGpL
(BrmouHTeNLHO) 2000 roga © NePHOIHYHOCTLIO B Cpell-
HeM oaHH paa B 10 aHei A Boabl M OZHH pas 8 MecHLl
ana 0. Orfop npol BEITIOTHAIN B I0#HOH 1 cesep-

Hoit yacTAX oaepa. Beero oroGpano 20 npof soasi 1 B
npof 0. Npofie: sosas othupan Gea duuistpoparns
cornacHa [4]. Irot crocod oTlopa He HCKTIOMACT BAR-
AHIA Ha IEMCHTHBIH cocTar Mpolib! HEKOTOPOro KO-
JHYECTBA MAAHKTOHA 1 BABCILEHHBIX YACTHIL. BeeT/1a
MPHCYTCTRYIOUIHX B NpHpoaHoil sote. O1HAKD OH 60~
Aee NpeicTaBiTeNeH, T, NPH NpeaBapHTelEHOM
QBT POBAHMM MOHHO, C 0IHOI CTOPOHBL. OTEPATH
HACTE AEMEHTOB, HAXOAAUMXCH B BOJIE B BHAC BaBC-
CEH M KOJUIONI0B, 8 © APYTOIl CTOPOHLL, BHECTI 3ar-
PHIHEHHA OT JOMOTHNTETEHON ONepaii.

BonoaaBbop s oaepe Tapartyil ocyLIecTRARI M3
LIyOHHHONO FOPH3OHTA 03€Pa Ha PACCTORHIIN OKO-
Ao 500 m ot Gepera. rie BojHbBIC Macekl Hanbonee
eTabiabib! Mo cocTany, [MOCKOIBRY HCNOAb3YVEMBI
aafa anemerTHore adamaa HCT-MO smeroq,. Gaaro-
AAPA BRICOKDTT UVBCTBRITENLHOCTIL MTO3R0THET Orpe-
AeNATHL YPeaBsIYaiHG HHU3KIE KOHUEHTPALHMN 3/1e-
wMeHToB (o n- 10 7 mr/am’) [5]. To pansHeinnan noji-
roToBEL Npod BOOLI 3AKTIOUATACK AHIE B KOHCED-
BHPOBAHHH oTolpaHibIX Npod MHUHHMAALHEIM KO-
JUYECTEOM KOHUEHTPHPOBAIHON A30THOH KHCI0-
toil {1 em” na 1 v’ npobsl). Takis ofipasos, ajie-
MEHTHBIT COCTAR 1TPOl BOALI XAPAKTEPHI0BATI KO-
JOTOPACTBOPHMBIMIL (POPMAMI OTTpeIeTHEMBIX X1+
MULUECKHX 2TeMeHTOR,

Ofpasis A0 oTGnpain. no soaMosHOCTH, BTeX
e TOUKAX. 4TC H Npodbl Boakl, OT6H0D 0CYILECTEIA-
au npucnocofaesies B QopyMe WHAHHIPA HA WITa-
re coTEpeisaomelicn fokosoil cTedkoi, B npouecce
oriopa JIO nepese LiHBLTHCE FITOCAOTTHBIT M3,
Kk W OLEHED JHHAMITEH HAKOIICHIA 3arpA3n s
LMY BEWECTB HE NPOBOANINCE. YOI0BIA NOAT0TOR-
i npod [10 noapolino wanosiens & |G].

OnpeaeneHHe 3JIEMEHTHOro cocTasa npod
BOAOBI

HMCN-MC meToa ARIASTCR upe3skidaiiio Higop-
MATHBHEM TP OMpelete i CONepPHaHE Xinit-
YECKOTO COCTABRA NPHPOAHBLLE o0bberTon Grarolapa
BOIMOAHOUTH MHOMOIeAMEH THOND AHANT3AA, BRICO-
KO YYBCTBUTEABHDCTIT B HIHPOROMY AHANAI0HY
pRpeneIAeMels konuen T pauuil. Mpeneass oGuapy-
sceHid HCTT-MC MeToa naMeHAKTCAR B HHTe pBaae
oTn- 107 gon:- 10 mr/om'. 9To Mo3BOTAET OHOBDE-
MEHHO KOAHYECTREHHO ONpeaeInTs Ao 40 sneseH-
TOB B PA3IIHHLIX BOAHBIX o6 berTax Gea kakoit-anbo
npeipapHTelbHoil XinitHeckoi noarotoski. Paspa-
GotavHad B LI3J1 YOXK arrecToBaHHAA MeTOINKEA
HCII-MC aHaansa NpupoaHbix Boj |7]. no3asoaset
OMPEAENATE NPARTHYECKI BCE RKOHTPOTHPYEMBIE HA
CeroAHAILHNAIT JeHb B BOAE 3/eMEHTBI Ha YPOBHE
IMAK. yeranosaennsix FOCT 2874-82 [B] u Can.
MuH. 2.1.4.559 [9](rada.1).
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Tabnuua 1

Pesynerare: nonykonuyectaeHxoro UCTN-MC onpeaeneHis xUMWHBCcKHK 3NeMEeHToR B Boge o3epa TasaTyl B CPpaBHEHKK
G OMaNasoHamn oNpaasnAemMilx KoHUEHTRaUWi MaToduky WM 16 566-08 w auwavadwamu NOK, merom

3ne-| OpwernmuposcyHan |Juanasos onpenensemsix Hopmatmes (MAK) [8, 9], He Gonee
MEHT | MBCCOBAR KOHUEHTDA MACCOBLIX KOHUEHTRAUWA |MMvTeesan| Bona BodHbix obber-| Bona sogHbIx obwekToa,
UMA B oaepe Tasatyw no METOOQUHE BOAS TOB XO3RACTBEHHO- | NCNONL3yeMbIX ANA peiGo-
(NonykonMYecTEEHHDE W 16.566-98 7] MUTLEBOND M KYNETYD-|  XO3RACTEEHHGLIX Wenedi
onpaaenaywe B HO-EkIToBOrO BOMO- (He Mopekux)
pessunae TQ) NONB30BAHWA
Al 30 5-500 500 500 -
Ba 20 50 - 5000 100 100 -
Be 0,005 0,1-10 0,2 . 1 0.3
B 9 50 — 5000 500 | 500 100 (amopdhHLIA)
Fe 70 50 - 5000 300 300 5 (Fe™)
Ccd 0.04 0,5-500 1 5
K 2000 500 - 50000 - - 10000 k npupogHomy
ECTECTBEHHOMY IOHY |
Ca 16000 5000 - 50000 - - 180000
Co 0,08 1 - 500 100 100 10 |
4000 500 — 10000 - - 50000
Mn 10 1-500 100 100 10 (Mn?")
Cu 2 5-500 1000 1000 1 k npupogHomy
ECTECTBEHHOMY (HOHY
Ma 1 5-500 250 _ 250 1.2 K NpupogHomMy
| i BCTECTBEHHOMY POHY
As 2  1-500 50 50 50
Ma 5000 500 - 50000 200000 | 200000 120000
M 2 1-=500 100 100 10
Hag 0,02 005-5 05 05 otcyTeTeme (0,01 Hg™)
Pb 2 1-500 a0 30 100 (Pb*")
Se 2 5-500 10 10 1.6 ¥ npupoaHoMy
L - . BCTECTREHHOMY thoHy
Sr 100 500 - 50000 7000 - - |
Cr 08 5 =500 50 50({Cr™) 20 (Cr)
Zn 10 5 - 500 5000 1000 10 ]

npoyepk DaHaqanT OTCYTCTEME HDPMATHED

OaHako, NPeaBaAPHTEILHOE MOIYKOINYeCTREH-
HOE HCCIEJOBAHHE COCTABA BOALI naepa TasaTyii Ha
Mace-creRTpoMeTpe ELAN G000 8 noavkonmue-
CTBEHHOM pemumMe naMepenna Total Quant (TQ) [5)
MOKASAN0, 4TO PeATbHBIE COJCPHaHNa paaa aie-
MEHTOR. TAKHX Kak Ba, Be. B. Cd. Co. Mo, Ni. Pb. »
ATOM BOJOEME HAXOIATCA Ha VPOBRHAX AHAYHTEALIO
Hi#e [TJIK M. B HEKOTOPBIX CAVUARX, HIKHEH rpa-
HHILBI OMPEAeTACMBIX ROHIEHTPALHIA HCNo/bayemori
sMeToAuKH (Tabi. 1). Mooromy B gansoi patoTte GeLm
HCIOTBEANRAHB] COELHALIBHELE TREME] TpoBonoiro-
TOBKH. NO3BMIMBILHE CHH3HTL Npejein ofHapyike-
HEA METOANKH B TOIYVYHTh J0CTOBEPHBIE PeayiIETA-
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Thl PCAThHOUD COCPHAHIA 3TN 3ACMeHTOR, & TAL-
we cojeparanma UL TL Te. Bi, WV Shou LI #e Brmio-
EHHLIX B MeTOAURY [T]. BTo. npewae seero, npive-
HEHIIE 33 Be10MO MHCTHIX ILIACTHEOBBIX npofooTGop-
HbBIX (VIAKOHOB, HCMOILAVEMBIX TOIBKD JUTA OfIHOF
TOUKH OTHOPA. HCKTIOYEHNE MOIIIIX CPeIcTs, KHe-
AOT HITPOYMY PEAKTHBOB 'V MLITEA NpofooTiopHBX
(pAAKOHOB:! HCNOABIOBAIIE 118 NOATOTUERN npnt
KHCA0TEL, Mpoieguieil NpeasapuTe bV O4HOTRY
METOADM AMCTIAIALNH Gea kunenuda. Kpowme Toro,
BCE HM3MEPEHHA BRITTOMHAIN HAa MACC-CIIEKTPOMET-
pe. KOTOPBITT HE HCNOIL30BAIM LA aHaIH3a npol ¢
HBBICOKHM colepianinen npuveceiil. Hamepenus
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npol NPoBOIMIH HA KBAIPYTIOIBHOM MAacc-CleKTpo-
MeTpe ¢ HHAVKTHBHO-CBA3AHHON aasmoi “Elan
6000" npouasoacTsa hupmet “Perkin-Elmer Sciex”.
HucTpyMeHTaILHEE NapaMeTpsl MouHocTs HCTL
paspaaa— 1000 BT pacnbsLidTe kL — [107E PEHHO M-
TOKOBBIiL, pekHM paGoThl JeTEKTOpa - ABOHHOI, Ha-
MepeHHe Ha MTHKe (6ed cCKaHUPOBAHIA) C HCMOIbI0-
BAHHEM PesHMa ABTOMATHYEC KOTO HAMeHeHMA HA-
Mps#eHIA Ha HoHHo miHa3e (AutolLens), ofiuee Bpe-
MA H3MEPEHHA Mpobnl - 0K010 5 MHBYT. BeiGop nan-
TOMOB 2EMEHTOE AJIH H3AMEPeHHIT OCYLLeCTBIATH C
VHETOM BO3MOMHBIX CTIEKTPATbHEIX HAMOHKEHII,

PacTRoOpbl CPABHEHHA NOTOBIIH HA OCHOBE CJTa-
Bokrueaoit geroHIzopanHoi Boas: ¢ pH. papaemM pH
pacTBopoB Npob, Ha ocHORE [DCYAAPCTREHHBIX CTAH-
AAPTHBIX 06 pastos oTAeBHEIX ANeMeHTOR, O4ieT-
Ky BO/IBI MPOBOI/IH Ha yoTanoske "Elgastat Maxima”®
thupmbt “Elga Ltd”, oMHCTKY KHCAOT OCYVIIECTRAAAN
METOAOM JHCTIUUAALL §e3 KHIeHHA Ha YCTaHOBKe
cprpmbl “Milestone”. KOHUEHTPALIMH J1eMeHTOB B ro-
NOBHOM IPagyHpoBOYHOM pacTBope. OLLTH YCTAHOB-
MeHBL B COOTHOMIEHITH, GAHIKOM K THIHYHOMY CO-
cTaBy BOJ Hceleyenoro peritona (tabn.2). Pafoune
pPAcTBOPKI CPAaBHEHIA FOTORILIH pasbanieHeM ro-
AOBHONO IPaJyHPOBOYHOTG PACTROPA.

TabGnwua 2
Maccoanie KOHUBHTDAWWW 3NeMeHTOR B NONOBHOM
MPadyWpoBOYHOM DACTBODE

JnemeHT Maccoean KoHUEHTRALKWA B ra-
NOBHOM rPEAYWROBOHHOM
pacteope, Meriam’
Ma, Mg, K. Ca, 5r 10 000
Fe, Ba, B 1000
Cr, Mn, Co, Ni, Cu, Zn, 100
Pb, As, Al, Mo, Se, V,
Te, Tl, W, Bi. Li. Sb
Be, Hg, U, Cd 1

Hpose Toro. B paMEAX COBMECTHOI paloTsl Mo
H3ydeHo cocTapa Ballkaakekol BOIBL. B 3THX He
yeaoBHAX Hami G611 MpoBeIén apanns Tpéx ofipaa-
uoi Bojkl caepa Bafikan. oTobpaHHLIN CHIELHATIC-
Tamit Jinmuonorideckoro mueturyta Cubupekoro
oraerennn Poccnfckoil akanemuy naye (rHp-
EVTCE].

C peaune pesyisTaTsl KOTHYeC TBEHHOTO onpee-
AeHIA COAepHaniiag 3eMeHTos B Boae oaepa Tapa-
Tyil aa nepuod HaGMOAeHHA. A TAK e HX MUHH-
MATbHEIE. MAKCHMANLHBIE 3HAYEHIA ¥ 3HAMCHIA
OTHOCHTEBHOTO CTAHAAPTHOMO 0THAOHeHKHA [OCO)
aa nepuoj othopa npueelensl 8 Tabn.3.

AHATHS MOAYYEHHBIX TAHHBIX MOKAIAL, UTO KOH-

LEHTpaLMH PRAA 2TEMEHTOB B BOJAaX OHHOH H ce-
BepHOil yacTi! o3epa TaBaTyit HMEIOT 3HAYHTEILHBIE
KOIEGaHIA 34 e puol oTiopa. 3To 0THOCHTCH TTPEH-
e Beero k cogepsanuio Al Te, T W. Zn. Be. Bi. Co.
Cr. Sby Se. v koropeix OCO peayisTaToR COCTABIOD
Boaee 100 % aa nepuoa HabnwaeHud. Mbl He oTHO-
CHM 3TH KoAefaHuA ¥ Ce30HHBIM, T.HE. MEPHOI Ha-
G.1I01eHHUA 38 Ce30HHBIMH H3MeHEHIAMIT ABHO He-
aoeTaToden. Kpome Toro, rapoXHMi4eckie Xapak-
TEPHCTHRH BOL0EMOB, 0618AK0LIHY S3HAHHTENLHOIT
BOOHON Maccoil, KAKNM ARTAETCA osepo Tasatyil.
NoTHEHBL GBITE OTHOCHTE ILHO cTAGHILHBL BO BpeMe-
HH, TOLAD KAK XMMPYeCc KU cocTas pevHoro cToka
MOMET TPEeTePNeRATE CYILECTREHBIE TOI0BRIC KOJTE-
fanua, 3HauuTeAbHbI paslpoc B codepmann
DPALA AIEMEHTOR B 03epe 3a nepuoa ordopa (Te. T1 W
Be. Bi. Co. 5¢) MomHo o6 BACHHTE HX 9pe3bbivyaliinog
HHAKMMH KOHUEHTPALHAMHE M, CIEJ0BATEABHO,
f01bILI0I IOrPeLLHOCTBIO MPoBeIeHHA 0TOOpa H aHA-
auaa. HeoGxoauMo ckasats i o HeGoasLIoH cTaTie-
THHECKOT BLIGOPKE peayisTaTos, T.E. 0Tlop mpob Bog,
nposoIuan b cpeaien | pas 8 10 aHeld 1 TONBRO B
oanH uiakoH. T.e. 6ea mapaniensHbiX 0TH0poB.
PeaviabTaTsl ONpeIeeHA CoAeprHarig XHMH-
yeckHX AtemeHToR B oaepe TapaTyil Bnini conoctas-
nenst ¢ Krapros rdapocdepr [10]. [ 1], a Tak we ¢
AUTEPATYPHRIME TAHHLIMI O COLePHatI anano-
THYHBLIX 2JIEMEHTORB B Bode oacpa Baitkan [12]. [ 13].
[14]. |15] (Tata.4). B aroil e Tabanne NpHBeIeHb
AAHHBIE 0 COTEPRAHIM JTEMEHTOB B HE3ar pAIHEH-
HBIX MPECHBIX 03Epax 1 perax Mupa | 16].
MpiaegtHAEBE TaHHEE CRIIETEILC TRVIOT 0 J00-
TarouHoll YieToTe Boakl oaepa TapaTyvil - KOHUEHT-
pan GoJbIHHCTEA LIEMEHTOR. NPHBEIEHHEX B
tada, 4. IAHIMAKT IPOMEHYTOUHOE NOToHeHHe
MEHIV KAAPKAMI PEYHLIX I MOPCEIX BOJ (38 He-
kmouetnen Fe, Mn, Zn nAs). Oosaro. Tasaryii ana-
YHTenBHO YeTviaeT Baiikaay - conepsanie nodTu
Brex HaligeHnbix aaemeHTor (Kpoye Ca. Sr Al Mo,
Bi. U) B Boae naepa Taparyil sote ssiwe, Test He ye-
Hee FTHIPOXHAMIMECKIE XAPAKTEPHCTHEN 3TOr0 BO-
JOBME MOMHD HCTIONTB30BATE Kak OHORLIE T8 Ha-
[IEro PerHota. T.K. OKpPecTHOCTH o3epa TapaTyil ue-
NBITBIBAKT SHAYHTEILHO MEHBLIVHY TEXHOICHHVH)
Harpysky, Yesm cocegnue Bepx-Heiisuncekoe n Heli-
Bo-PyaAanckoe pogoxpatiumiiga. Coaepisanne Brex
Orpelest HHbIX ATeMEHTOB B BoIe o3epa TapaTyil He
TPeBLILAKT HOPMAaTHBOR - [TK nuTeeBoil Boabl.
[ Boabt B0AHLIK 00 LERTOB X03AHCTBCHHO -TTHTRE-
BOTO 1 KYIETY pHO-GBIToBOM BoJonons3osanna 1 [1J1K
BO/IbI BOAHBIX 06 BEKTOR, HCTIOABLIVEMBLX LA phifio-
xoaaficTeHHEX weded. [opsieHHoe. N0 OTHOLIE-
o K Baliikany, cogepmanne Fe i Mn B Boge oaepa
Tasartyii. CROpee BCETrD, He HMeeT TEXHOTEHHOTO Xa-
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pPAKTEpa. H CBA3IAHO C TEOXMMHYECKHMH ocofeHHo-
CTAMHM PACTIONOHEeHHA 03cpa ¥ He HAHOCHT Bpena

FHOCHCTEME, HTO NOATEEDHIACTCR JaHHLIMKA 3/1e-
MEHTHOTO aHAMHAA COCEHHX 03Ep H pek.

Peaynstartel MCMN-MC onpeggnerns coqepaHna XMMH-eckux 3NesmeHTos B BOAE 03epa Tasatyl 1a nepuog Eﬂ:;l 2
Bne- HOHan yacTs 03, TaeBaTyn CesepHan yacTe 03. TasaTtyi Cpegree no
MEHT 03, Tasartyn

C,. Cocr:]| S | 5% Gy B Cower | S.% C,, | Spn%
mirigm? | onriom® | masriom? mur/am’ | sakrigm® | masrigm? meriam’ | mkrom?
Ca 9500 7700 12000 14 10000 | 7000 13000 20 8800 3.8
Ma 5600 4300 8000 21 6000 3900 7600 2¢ 5800 4,1
Mg | 3800 2700 5200 22 4300 2500 6800 4100 82
K 2300 1800 3200 16 2500 1600 3700 21 2400 3.6
Fe 180 B4 380 ] 160 12 500 ar 170 7.3
Sr 99 58 140 25 100 62 130 24 100 2.6
Al 52 1.4 250 180 3 1.0 180 180 42 36
Mn 3r 17 64 50 27 6,5 62 65 32 22
Ba 17 14 24 21 17 13 23 17 17 1,2
B 16 6,6 25 37 17 55 32 45 17 4.9
Zn 4.4 1.1 15 104 33 0,59 69 67 3.9 20
As 3.0 1.0 6.6 66 29 0,10 6.5 69 29 21
Cu 1.9 11 36 42 21 022 5.6 75 2.0 6.2
Sb 1.6 0,36 2.8 53 1.7 0.3 7.3 120 16 7.3
Ni 1,1 0.10 1.6 39 16 0,10 35 56 14 29
Li 1.1 0,74 1.2 18 1.1 0.74 14 18 1.0 3.1
Cr 0,81 0,49 1.9 56 1.1 043 50 130 097 23
w 0,68 0,053 26 110 0,54 0,085 17 97 0,61 17
Pb | 054 | 0082 | 1.4 & | 037 0,10 1.1 79 0,44 23
Se 0,44 0,10 1,2 3 0.44 0.083 1.7 110 0,44 1.0
' 0,43 0,10 1.2 72 0,54 0,10 1,3 g2 0,49 16 |
| Co | 0,29 0,15 0,44 32 0,32 0,051 1.3 114 0,30 56
Mo 0,18 0,13 0,23 19 025 0.11 0.48 50 022 20
Cd 0,019 0,0070 | 0,038 48 0,029 0.0050 | 0,081 a0 0,024 28
Bi 0.061 00060 | 017 90 0,068 0,010 0,23 110 0,064 7.4
Te 0,043 0,0080 | 047 110 0,040 0.0090 | 0,13 B3 0.042 53
. Hg | 0,019 0,0050 | 0,040 65 0,021 0,0060 | 0042 52 0,020 8.3
T 0,012 0,0020 | 0,035 104 0.016 0,0050 | 0,055 100 0,014 19
Be 0.0031 | 00010 | 00070 | 65 0,0047 | D,0010 | 0015 100 0,0039 29
] 0,011 0,0078 | 0,020 31 00094 | 00066 | 0018 35 0,010 13

c

E

+ MECCOEEA KOHUBHTDALUWA INeMBHTA;

Cﬂ_ - MAHWMANEHOE IHAYSHHE MBCCHE0N KOHUEHTDALWY 3INEMEHTE 33 Nepuag oThopa;

C... = MBKCHMAMLHOE IHAMBHMWE MACCOBON KOMUBHTDALMA 3NaMEHTE 30 NopHoa oTbopa;

S - OTHOCHTENEHOE CTAHIANTHOR OTKNOHEHHE IHAYEHNN MACCOBON HOHLIBMTOEWAM JNemMesTa 13 nepuna otbopa (n=10);

5 gy © OTHOCHTENGHDS CTAHABDTHOE OTKNOHEHWE DEIYNETATOR ONPEGENEHMA IMAYEHUA MECCOBON KOHUEHTPEUWMK INEMEHTE B
paane4Hmy Toukax orbopa (n=2)

Onpepenenne 3NeMeHTHOrO cocTasa npol
AOHHLIX OTITONCHINN
MNocTynaouine B BOAHVIO MACCy BOAOEMOB XIMH-
HECKHE 3/IEMEHThI BLIBOAATCH M3 HIX ABYMA [TV TAMMA:

180

C BOAHBIM CTOKOM BhITEKAIOUMX PeK U (MIH) BMecTe ©
OCefaloMMK yacTHaMu Basecu B J10. INpu namene-
HHH (PHIHKD-XHMHUYECKHX YCI0BHI B BOZOEME aie-
MEHTEI 13 [1O MOTYT BHOBE MOCTYNATH B BOAHYIO MAC-
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cy [17). Kpome Toro, npu BaanmofeicTerm c opra-  Hewua [10 sarmouaerca e1é 1 B TOM. 4TO BOJHBIC
HIHYECKHMH BEMIECTBAMIL, TPUCYTCTBYIOWMMK B BO-  OPFraHH3MB! M PLIGkI POBOAAT GOTBILIYIO YACTh CBOETO
[oéMe, MOTYT 0GPas0BLIBATLCA HPE3BLMAHHO TOKCHY-  MHU3HEHHON0 LIHK/IA HA MOBEPXHOCTH I BHYTPH pile]
Hele (QOPMBI COEIMHEHHIT TAMKETLIX METAIOB (Ha-  H. TEM CaMbIM. HAKAMIHBAKOT 3B. KoTopkIE 1O TIHLLE-
NpHMEP METHIPTYTSH). ONacHOCThb BHICOKOTD 3arPA3-  BOF LIENTH MOTYT MOCTYHATE B OPraHAaM HEI0BEKA.

T.
CpaBHeHnE KOHUBHTPALWA 3NeMeHTos B o3epax TasaTyl U Baikan ¢ NWTePaTYDHEIMA JSHHEIMIA W C JaHHEMN O ;:::::1:
ypoBRAxX raapoctheps
MaccoBan koHUeHTpauws , mir om?
3nement | O3epo Tasaryn, O3epo Baikan Knapk mapoceps! |HeaarpasHéxHbie
HalLW PE3yNETaTb [10]. [11] npecHie 03épa n
NurepatypHbie gaKHeIe Haium Peunbie | Mopckuwe | pexu mupa [16]
Berposa B.W. [12], Mateee- | pesynsTatsl BOMAL BOb
ga AA. [13)w Bnosa B H.
[14], [15]

Ca 9800 16000 [14] 13000 - - -

Ma 5800 3000 [14] 3300 - - -

Mg 4100 2200 [14] 3300 . - =

K 2400 920 [14] o980 - - -

Fe 170 30[12],513] 38 40 5 3-1560

Sr 100 113 [14] 120 50 7600 214480

Al 42 a0 [15] 0.37 50 1 10-7900

Mn 32 04z [15] 0.25 10 01 0.4-1700

Ba 17 10 [15] 7.9 20 14 6-60

B 17 99 [15] 49 - - -

Zn 39 26 [15] 1.1 2 04 0,002-4840

As 29 03 [12] 057 2 2 0.02-40

Cu 20 093 [15) 0,32 T 0.3 0,01-400

Sh 16 017 [12] 0.20 0,07 0.003 0,02-670

Mi 14 0,51 [12] 0,67 05 0.5 0,8-135

Li 1.0 20 [15] 14 - - -

Cr 0,97 053 [12] 0,22 1 0,25 0.1-500

W 0,61 - 0.27 = - -

Pb 0,44 045 [12] 0,16 1 0,002 0.02-5000

Se 0.44 0,080 [12] 0.010 0.2 0.1 0,02-1800

v 0.4 D46 [12) 0,37 1 2 0,16-19

Co 0,30 0,047 [12] 0,065 o1 0,002 0.06-20

Mo 0,22 1.3  [159] 1.3 1 10 0,2-105

Cd 0.024 0,0084 [15] 0,0078 0.0 0,07 -

Bi 0,064 - 0,10 - - -

Te 0,042 - 0.010 - - -

Hg 0,020 0,005 [12] 0,010 1 0,002 0,02-5000

m 0,014 - 0,0001 - - -

Be 0,0038 - 0,002 " - -

U 0,010 050 [15] 0,52 04 3 0.0013-1.14

NpoYeps 03IHEYaBT OTCYTCTEHE SaHHblx

B 10 XxuMH4YECKHEe 3MeMeHTRl MPEJCTaBNeNb! B XHMHUYECKOTo BRIBETPHBAHMA FOPHBIX NOPOA H M-
paziHYHbIX hopMax: B HEPACTBOPHMBIX MPOAYKTAX  HEPAIOB. adcopbHpOBAHHEIE HA NOBEPXHOCTH OKCH-
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Aos Fe u Mn. NIHHHCTEIX MUHEPATOB B OpraHuyec-
KHX MaTepHanos U T.A. [lna onpenenenns opm Ha-
XOMACHHUA XUMHYecKuX aneMedTos 1 JlO HanGonee
HACTO HCMOMB3VIOT METOAHKH MOCIe10BATEALHEIX
sreTpakumii. K HelocTaTkaM aTHx METOIHK 0THO-
CATCA CYIECTBEHHBIE NOTEPH BELIECTBA IPH Npo-
MbIBKE 00PA3LOE MEMIY OTALNLHBIMI CTALHAMH
BKCTPAKUMI H HEBLICOKAA CTEMEHD CEAEKTHEHOCTH
WA pasmudHby hops aneMeHTos. B | 18| oTmeyeno,
UTO B nocjieHes BpeMA LA ONpeaeleH s CTerneHy
MOZBHAHOCTH H TOKCHYHOCTH 3IEMEHTOR HACTO He-
NOABIVIOT TONBKO OJHH PEATEHT. HATIPHUMED alleTaT
ammoriA. B [19] aueTaTHo-aMMoniiHaR BeITAHKA
MPeLIATACTCH HE TONBHO KAK CENeRTHEIHO BLILIETA-
THBAOUAR (POPMB! METAIIOB, OKA3LIBAIOIIHE BOI-
JefcTEHE HA HAIEMHBIE pacTeHiA, HO H Kak ofgHa
H3 METOAHK Onpe/leSieHisA BO3aeiicTBHA Ha rapo-
BGHOHTBE TORCHYHBIX (POPM METAILIOB, HAKOIUTEHHLIX
B J10. B HacToALel pafoTe akeTpakLMm moaBH-
HBIX thopM a3nemenToB 8 [IO NpoBOAH M ALlETATHO-
AMMOHMITHBIM pacTBoposM ¢ pH=4.8,

Orobpantsie ofipaats [JO BRICVIIMBATH [TPH TEM-
nepatype He seilie 80 °C (1178 yMeHBILEHHA NOTEPh
AEFKOACTYHIR aieMeHTos) e [6]. [Mocae romoreHmn-
AaLHW U ISy HeHHA cpeiiiel npobbl HABeCKH Mac-
coil 0.5 r pasgnaraay B MHKPoBOIHOBOIH meyu Anton
Paar GmbH (Perkin-Elmer) B cmecn ounnmenin
ROHUEHTPHPOBAHHLIX KHCIOT — A30THON 1 CoHHOE
npn remnepatvpe 230 -250"C [20]. OuneTry kHcnoT
M BOJLI OCYILECTRIANN TAK He. Kak i OpH aHa nae
Boakl. [l1A onpenenteHHA colepKatia NOABNAHBIX
(hopM AAEMEHTOB MPOBOAILIN IKCTPAKLIMIO ALIETAT-
HO-AMMOHITTHBEIM DACTBOPOM 1A HABECKH NPof Mac-

coit 58 Teuenne 24 gacos. [Tepea naMepeHitem no-
AYHEHHBIE PACTBOPLI pa3faBAaaM Bogoi M oTCTa-
uBamt. Mame peHHA BLINOTHATH Mo paapafoTaHioii
Hami MeToauke [20). OTIHUHTEIBHBIME 0COBEHHOC-
TAMH [TPH MpoBeaeHIH HaMe peHnii npo6 [10 ot ana-
AH3a npol BOILI ABMIOCE VBEIHYEHHAA MOILHOCTE
HCI paapszga (1300 Br) » ncnoasaosanite BHYTpeH-
HETO CTANIAPTA. B KAYHECTBE KOTOpOro npimeHnss Rh.
OnpejeneH e NoABHAHLIX (JOPM TeMEHTOR MpoBo-
ARIH N0 FPaIyHpOBOYHBIM 0GpastiaM., NpHroTORIeH-
HEIM HA OCHORE ALIETATHO-aMMOHH{THOTO pacTRopa,

PeaynbTaTsl KOIMYECTBEHHOTO onpedeneriisa 19
QTEMEHTOB 34 nepHoj] HalNoAeHMA. & TaKKe Cpe/-
HHE. MHHHMAIbHBIE, MAKCHMATLHEE IHAYEHIIH,
A0H NOABMKHBIX (hopa M 3HAYEHHA OTHOCHTETL-
HOTO CTAHAAPTHONO OTKI0OHEHHA 33 nepio otGopa
AR BCEX ONpeje/AeMbIX 2/IEMEHTOB ITPHBEACHb! B
Tabn.5. Bonban 4acTh XHMHYECKIX 3IeMeHTOR
onpeaciera B I0HHbIX OTI0HEHHAX o3epa TapaTyil
BEpaELLE,

Heofixoammo oTMETHTE. YT0 NOAYUEHHBIE HAMIM
Pe3vaLTaThl aHannza 10 nMewT aHaudyuTe IbHLIC
PACKOAHNCHITA 34 nepuod oTdopa (ocofenuo no Fe, V,
5b. Mo. Hg. U). OHy MoryT GBIThL CBA3AHLL Kak © no-
rpenmHeCTani npobooTGopa. Tak M Co 3SHAYM TeABHOH
HeoIHOpoIHOCTLI cami [0, Nase 1s Takoro "cra-
pora” i myfokosoaHoro o3epa kak Baitkan npi oT-
Gope 10 ¢ noMOoLIbI0 HOpIUHEROH TPVHKI ¢ di RCH PO
BAHHON LTVOHHOI 3aXBATa. CPEAHNE KOHUEHTPALIII
OTALALHBIX 30eMenToR B 1O pazmipney yacrefi oae-
PamMoryT paanndateea 82 -5 paa | 12). 11 BeiAcHe-
HIA TIPS HH PACKOHAeHITH peavabTatos Heolxo -
MBI ADMOIHUTEILHBIE HCCAEZ0BAHIH,

Pesynetatel MCM-MC onpegeneqvs Conepwanna XMMHSECKIX INEMEHTOR B 00 oszepa Taeatyir 3a nepuog ;%?;:ui °
H#Han Jyacte o3. Tasatyi 1 Cesepxan yacTs 03, TasaTtyi Cpenwee no o3. TasaTyi 1
ane- o Gsni | Cin| 54 | G C... | G | S, % | C,, v | Dona
MEHT | mrikr mrfwr Mrikr Mr(Kr mrikr MriKr AT Hr b NOOBMR.
thopm, %
Fe 10000 680 17000 | 74 2800 1080 | 7300 100 6600 a1 10
Mn | 220 10 270 35 170 67 300 59 140 18 79
Ba 150 110 190 25 59 28 g2 53 100 &1 22
Zn 110 890 120 12 45 19 69 56 v 59 44
Cu 69 65 76 7.1 3 1 &9 a2 51 48 30
Sr 67 45 99 38 67 32 130 69 67 047 61
A 48 3 B5 37 82 1.1 25 120 28 96 2.0
Pb | 39 26 51 31 24 9,2 56 91 3 34 24
i i 16 25 20 16 6,2 26 60 19 20 20
Cr 20 13 28 a7 14 6.7 24 56 17 26 2,0
As 14 8.1 23 4 8,7 14 17 a1 12 a5 a0
Co 12 7.5 16 29 85 23 | 13 53 10 27 30
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OxoHyaHue TaGn, 5

KDwHan yacTs 03, Tagatyi CesepHan <acTe 03 TagaTyid Cpeaxee no o3. TasaTyn
3ne- & Coo | Cowr] S5+% | Cov | Cure | Cuner | Sn% | Coi | S,oww | AoNA
MEHT | parfkr mrikr Mrikr MK rr{Kr MK M Er "}: [aleTa TR

chopm, %
Sh 1.3 0.70 2.1 51 22 0.24 51 100 1.7 36 31
Se 1.2 0,50 20 69 0,72 055 | 091 22 0.98 37 6,0
Cd 1.2 0.78 19 44 0,32 0,13 0,63 64 Q77 82 57
Mo | 098 | 071 | 13 | 31 066 | 031 | 17 | 100 | 082 | 28 <05 |
Hg 0.80 0.21 2.3 120 16 1.2 2.1 24 12 45 <05
Be 0,23 0,17 0,29 26 0,050 0,023 01 80 0,14 o1 20
u 0,80 073 0,96 14 0.096 0054 | 019 [i%] 0,45 110 32
E: - MABECOBAR EOHLUBHTRALMA IANEMEHTA

©,_, = MHHKMANEHOE 3HAMBHHE MACCOBOR KOHUEHTPALMK aNeMeHTa 34 nepuop oTbopa;

c

S' i
HE?I‘IHHHHK Todkax oTdopa (n=2)

B taf1.6 npHBeJeHLl CPeiHie peaviIbTaTh aHa-
muaa J10 oazepa TapaTvil. a TakHse TuTeparypibie
AaHHBIE 0 xuMuveckom cocTape 0 oaepa Bafixan.

TaGnuua 6
CpasHUTENEHEE JaHHwe aneseHTHoro coctapa 00 oepa
TasgaTyl C NATERATYPHEIMHA JAHHBIMW O XAMAYSCKOM
coctaee rhyGodosonqes 00 olepa bankan

T MaccoBan KOHUEHTPaLMS , mMT/ KT
Oaepo Taearyi, Qaepo Baikan
HaLLW pe3yneTaTe [12]. [21]
Fe 6600 48000 [21]
Mn 190 400-5000 [21]
Ba 100 750  [21]
Zn 77 8D 2]
Cu 51 45 [21] !
Sr 67 150  [21]
i 28 150 [21] -
| Pb kYl 21 [21]
| Ni 19 50 [21]
| Cr 17 10 [21]
As 12 -
Co 10 16 [21]
Sb 1,7 04 [21]
Se 0,98 -
Cd 077 04 [21]
Mo 0,82 32 [21]
1.2 0066 [21]
Be 0,14 -
U 0.45 1 [21], [12]

NpOYEpE OIHAYRET OTCYTCTEME OaMHEX

- MASCHRANEHOE IHAYEHKE MECCTE0R KOHUEHTRALMK INEMERTE 38 nepvog orbopa:
5.- - OTHOCATANEHOE CTAHJARTHDE OTENOHEHNE IHEYEHIA MATCOBOW

HOHUBHTRALWM 3neMenTa 3a nepuag otbopa (n=4),

- OTHOCHTENBHOE CTEHAAPTHON GTHNOHEHWE DEIYNETATOR ONPeenaHMh IHaYaHnd MACCOBOR KOHUBHTPALWM 3NEMEHTE B

Sa newmogennes Cu, Pb, Sh. Cd m Hg cozepa-
HWE DCTATEHEIX 3TeMEHTOE B TOHHBIX OTIOHEHITAX
oaepa TaBaTvil OKAIANOCE JaHE HIHE, YeM B o3epe
Baiitas, 4To e pa3 noATBePKIaeT YHHKATEHOC T
oaepa TapaTyvil H HEOOXOJHMOCTE TPOBEAEHHA ML -
CACLOBAHMIT 10 ET0 HAVHEHITIO 1 JALHTE 0T 3arpis-
HeHM. 3amMeTiM, 4To KoHIeHTpauns ypaua 8 J10
naepa Bafikaa npusepro B 20 paa Beiure, yes s /10
oaepa TaraTtyit (taGa, 6). a 8 Boae 8 50 pas prune
[Tabn.4). 4To MomseT ObIThE CACACTEHEM PETHOHA -
HOI TeoxHMIHeckoit anomanim | 12].

HanGobILIaA A0TA MOABIHHBIX (hopM XHMITHeC-
KX anesreHToR B [0 [Gogee 50 %) xaparkrepua una
Mo 5ru Cd (Tafin.5). Fa Beex moeae yeMsis NieMeH -
Tor M fveeT HaBoILILIVES TOTI0 OB (hopM
(79 %), Do noTBePHIAe T BEIBO O HEBLICOKMX [TOKA-
SATENAN CTENCHN 6o BORIEUYCHHA B KOMILIEKCHLIe
coetuHeHna [ 18] 1 enocobnoeTi accollliipoBaTh ©
Oprafitdec KM coeaHenavn 22|, Buicokoe sna-
qerie Qo0 1o 4BiH b dopy B 10 naiiaeno Lis ta-
KO0 TOKCHUYHOTD 2eMeH 18 £aK kaayuit (57 %), Mpn-
UM BBRICOKAA TIOIBIGHHOCTE KAJAMHA XAPAKTepHA 1l
A noss. Hleaeao, eodepsaanie gortoporo s 10 eamoe
BhiCTORHOE .3 iﬂ‘l‘.‘J‘[t"ﬂ_}THh[H SNeMEHTOR, ﬁﬁ.Timilt'T Bl
COKOI KOMITIERCo0Gpaavionieit criocobHocTbio Copra-
HEHeCREHMI Tarasdani [22] 1 3000 ero nogBiHHbIX
chopm B 10O oTHoCHTenBHO HeGoswan | 10 %),

XapakTepHas ocobenHoCTk nose et Cu B npi-
POAHBIX BOAAK — APKO BRIPAKEHHAR € cnocobHOCTE
copfiHpPoBATECA HA BIBEILE HHBIX BELECTBAX 1 Mac-
Tiax J10 nvrés agcopbliny Ha NOBepXHOCT TH-
pokcuaos Min o Fe, nondoro ofMeHa ¢ NTTHHCTBIMK
MIHE paaMi, B3aHMOAEHCTHHA © BRICOKOMOJICKY-
JAPHBIMM OPralYyecKkiMi coeanHernnamn [18].
MosToMmy Cu xapakTepHayeTeA Kak cnabonoIBis-
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Helf anemenT [22]. OTMeYaeTod BRICOKAR CTEMEHL
(a0 99 %) Borneuennn Cu B npoUecchl KOMILIEKC006-
PA30BAHKA C OPraHUYecKHM MaTepuanom B 10 Bo-
Joémon [18]. Manaa peanynHa HalIeHHOTO 3HAYe-
HHA JOJH MOABMAHLIX (POpM Meau B ozepe TapaTyii

(3 %) nogTRepKaAET aTO YTBEpHACHHE,

Aptopsl GrarogapaT Hukugoposy II1.. Pomaluo-
By H.C.. Bacuasesy C.., KvabMmuuy H.TT. u Cpey-
HUKoBY C.B. 3a n0MOLUE B TPOBEIeHHIT XMMHYeCKHX
AHATHIOR,
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