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Perueurqxa Bnnropa HurcoJraeBrrqa <<Srco.noro-reoxr{MurrecKafl oIIeHKa AoHHbIx

orJroxreHufi perc Bocroquoro foH6acca (PocroBcKafl o6.nacrr)>>o

rrpeAcraBJreHHyrc Ha corrcKaHr.re yueuofi crerleHr{ KaHAI{Aara reorpaQuvecrcllx

HayK rro c[equaJr bHocrlr 1,6,21. feoetcororuq

Conpeueunoe cocro-rrHze oreqecrBennofr cl{creMbl MoHI4TopI,IHra,

HopMrrpoBaHnfl. r4 orleHKpr KaqecrBa AoHHbrx orJIolKeHI4fr uaxo4Iarct B rlocrotHHoM

coBeprxeHcrBoBaHrara. IlhzpoKoe pa3Hoo6pa^:ue npeAJIaraeMbIX rIoAXoAoB K oIIeHKe

ypoBH{ 3arpr3HeHHocru AoHHbrx ouoNenufi, BKlroqaroqzx reoxl4Ml4r{ecKI{e,

rugpo6uoJrorkrqecKr4e, ToKcr4Kororr{qecKr4e Lr LrHbre KpI4TepI4I{, I4cIIoJIb3yeMbIe KaK B

coBoKyrIHocTI,I, TaK I4 IdHALTBI?I/yaJIbHO, OCIO)KHSeT perueHl4e 3AAAq, CB.f,3aHHbIX C

o6ecne.{eHrreM rpe6onanzfi uo oxpaHe r4 BoccraHoBJIeHI4Io HapyIxeHHbIX Bo,qHbIX

o6teKros, .qllarHocu.Irofi oKoJlofrzqecKofo cocro,aHl4.a 3afp[3HeHHbIX axnaropzfi,

rrpofHo3r4poBaHr4eM BHyTprrBo.{oeMHbrx IlpoqeccoB, BJrrr.f,rotrlr4x Ha KarIecTBo BoAbL

Ha perr,roHaJlbHoM ypoBHe gKoJroro-feoxr,rMnrrecKa-rr oueHKa AoHHrIX ouoxeuNfi
aKTyanbHa B rrJrocKocrr4 perxennfl,3ailaq, HarrpaBJreHHbrx ua s$SerrznHufi Konrponb

sa co6rro.{eHaeM HopMarr{BHrx rpe6oeaHzfi n c$epe oxpaHbr r,r lrcrroJlb3oBaHi4t

BoAHbrx o6rexroe, noABepxeHHbrx rexHoreHHoMy 3arpr3HeHuro. llpe4eraBIrflercfl,

irro rzMeHHo paspa6orxa HayrrHo-o6ocuoeaHHrIx no4xo4oB K oIIeHKe cocrotHllfl

AoHHbrx orroNeguft rro rroKa3areJr.rrM Hx 3arp.f,3HeHHocrl4, yqlzTbiBaloqzx

perr4oHanbHbre feoxr4Mr4qecKae oco6ennocrpr reppr4Topr4n, flBlrflercfl KJIIoTIoM K

yrrpaBneHlrro SKonofr4qe cKr4M co cro-rrHr4eM BoAHbrx 3Ko cr,r creM B rlenoM.

B roM KoHTeKcre Hccne.qoBa:e-vre B.H. Perueru.ara, opHeHTrIpoBaHHoe Ha

perrreHrre upo6.ueuu Hayr{Ho-MeroAr4rrecKoro o6ecne.IeHus oIIeHKTI ypoBHtr

3afp-f,3HeHHocrl4 AoHHbrx orJrolxeHrrfi per<, nporeKaroulrrx B rpaHr4rlax HapyIxeHHbIX

yrne4o6unarouleft Ae.rrrenbHocrbro reppnropvrfi Bocro.{uofo flou6acca,
rrpeAcTaBJr_rreT aKTyaJrbHocTb, a TaKXe TeopeTuqecKyl0 lr IIpaKTurrecKyK)

3HaqrrMocrb. Anropou ilpeAnoxeH r4HTerpannrufi rroK€BareJrb orIeHKI4 ypoBHt

3arp.rr3HeHHocrr4 AoHHbrx ouoxeHrzfi (I,Ill3ao), i<oropufi yqI,ITbIBaer KJIroqeBbIe

xapaKTepuaruKu caMr4x orroxeuzfi, Benr4quHy reoxnMl4rrecKoro QoHa MeraJIJIoB,

KJraccbr r4x onacHocrr4 n no4uofi cpeAe. Honu:Ha [pe4naraeMoro noAXoAa cB-t3aHa c

BO3MOXHOCTbT OrIeHr4BaTb rro ilpeAnafaeMbrM Kpr4Tepr{flM OrracHocTb BTopHr{Hofo

3arp.rr3HeHr4f, BoAHbrx Macc rrxeJrblMl4 MeraJrJraMr4, Koropag y6e4lrrerruo

rroATBepxAeHa pe3yJrbraraMr{ oKcrrepr4MeHTaJrbHbrx HccJreAoBasufi.. Tarxe BnepBble

BbIIIOJIHCHbI fEOXIIMI4IIECKI4E I,ICCJIC.IIOBAHVIfl noBepxHocrHblx u



cTpaTr4or4ru4poBaHHbrx AoHHbrx oTJrox(e[kIn peK pefl4oHa, r{To IIO3BOJII{JIO BbI{BI{Tb

ocHoBHbre TeHAeHrIr{Z [poCTpaHcTBeHHofi I4 BpeMeHHofi H3MeHqI4BoCTI4 co.4epx{aHl4fl

MeraJrJroB B perrHbrx oca.qKax KaK e$Qexr or MHoroJlerHero rexHoreHHoro

Bo3Aefi crBrz.rr rrp e.4 npunufi. Ao 6 rrnaro u1efi orp acnx np oMrIITIJIeHH o crl4.

[zccepraqras B.H. PerueruqKa r43JroxteHa Ha I77 crpauurJax u cocrour I'I3

BBeAeHLT{, nfiTVr lJIaB, 3 aKJIrOr{eHI,If , CIILICKa JII4Tep aTypbl.

B r.nane L <Bocro.rHrrfi ,{on6acc KaK rlpnpoAHo-TexHoreHHaf, reoxl{Ml4rlecKa{

cr4creMa)) yrJrerrpoMbrrrrJreHHas reppl{TopIaq BocroqHoro [oH6acca paccMorpeHa B

reoxr4Mr{r{ecKoM orHorrreHl,ru. B lrefi o6o6qenrr cBeAeHI{s o feoJlorl4rlecKoM

cTpoeHl{u, KJII{MaTe, IIOTIBeHHOM IIOKpOBe, nOBepxHocTHbIX vl IIOA3eMHbIX BOAaX

pefr4oHa. llo4po6no alarrv3npyercf, Bo3AeficrBlle yrne4o6rtsaloqefi

rrpoMbrrureHHocrr4 Ha rrpr4poAHbre cpeAbl. Ha ocHose o6o6rqenrax [poBeAeHHbIX

paHee HccneAoBauuit aBTop Sopuynupyer BbIBoA o roM, .Iro Bocroqsrtfi [on6acc
rrpeAcraBJr.rrer co6ofi [przpoAHo-TexHoreHHylo reoxl4Ml4rlecKyro aHoMaJII4Io, B

npeAenax r<oropofi Ha Souonrre ypoBHI4 co.qepx{aHvt MeTaJIJIoB HaJIoxeHa

TexHoreHHar co craBnflrorla{, cSoprraupoBaHHafl B pe3ynbrare rlpoqeccoB pacaeflHtrfl'

xr4MHqecKr4x gJreMeHToB, r43BJreKaeMbrx H3 ueAP B npoqecce yrJleAo6vt'ru.llpz erou

aBTop He rrpr4BoAtrr KoJrr4rrecrBeHHbIX AaHHrIX, Koropble reM r4Iru LrHbnu o6pa:ou

xapaKTepr43oBaJrr{ 6u xraproBbre ypoBHI4 coAep>Kautrfi. rlccneAyeMblx MeTaJIJIoB KaK B

nopoAax r4 ror{Bax 6acceftua, TaK r4 B yrn{x. Irlueer Mecro JIuTIxb KoHcraraqrax Sarra

SopnrupoBaHufi, Ha AaHHofi reppraropzru nvroreoxnMl{r{ecKlzx opeonoB pacceflHtrs' 6es

yKa3a:g.nfl, Ha XapaKTepHbre KoHrIeHTpaI\vH MeTaJIJIOB B IIOr{BeHHOM IIOKpOBe,

rroABepxeHHoM r4 He rroABepxenHoM BJII4f,HI4Io yrne4o6rt.lla. He coBceM yAaqHbIM

cneAyeT npr{3HaTb LI CaM CTrlJIb r43JrOXeHI{t l|..4TtepnAila, npeAcTaBneHHoro B

Jrr{TeparypHoM o6:ope rrpu orrr{c aHvrvr pefl{oHa Bocro.{Horo ,,{ou6ac'ca, a raKxe B

rrocneAyroulzx rJraBax Akraaeprapvr. OcnosHaq qacrb cuIcreMarl43llpoBaHHoro vr

alJanvrcupyeMofo MaTepr{ana [peAcTaBJreHa B BIrAe .4OCJIOBHbIX III4TaT VI3

coorBercrByroqr4x nr4TeparypHbrx r4crorIHLIKoB, uro He no3BoJl{er s uoruofi Mepe

oIIeHlrTb orleHorlHyro Lr KprrTr{r{ecKylo IIo3I4III4I,I aBTOpa B OTHOIXeHLIV OrruIAbIBaeMbIX

uu o6rerroB, .f,BJleHuirt u npoqeccoB.

B rJraBe 2 <Marepzarrbr vr MeroAbr r{ccneAoBauul'>> Aarra xapaKTepkrcrvrKa

o6rerron rdccJreAoBaHvrq npr4BeAeHo oIrI4caHI{e MeroAon or6opa, KoJII{qecrBeHHoro

xHMr4trecKofo, fpaHyJroMeTpr4qecKofo 11 Ml4Hepalofl{qecKofo aHaJlrr3a npoo AoHHbIX

ouoNeuufi. Maccae [poaHanr43HpoBaHHbIX aBTopoM reoxzMrlr{ecKl4x AaHHbIX

HeoAHopoAeH rro cuoco6y nonyr{eHu-rr KoHIIeHrpa\prLr MeTaJIJIoB e npo6ax: 129 upo6

a1alrkr3vrpoBaJrr,r upra6nraNeHHo-KoJIVqecrBeHHbIM crreKTpanbHblM Mero.uoM, 58 npo6

- aroMHo-a6cop6qlroHHbrM, KepHbr rr rreJlzronar SparIII4{ ornoxenzfi (64 upo6bl) -



Mero,{oM peHTreHo-SnyopecueHTHoro anurvr3a.llpe4cranlrflercfl, qro [pI4MeHeHI4e B

pa6ore pa3flr{rrHbrx MeroAoB onpeAeJreHufl BaJIoBoro coAepxaHlrfi, 3arpfl3H{IolJll4x

BerrIecTB cyqecTBeHHo ofpaHr4qr4BaeT Bo3Mox{HOCTI4 AHAIrL43A U

feoxl{Ml4tle 0KI4X AaHHbIX.

B Aaunofi rJraBe rapxe paccMorpeHbl noIXoAbI K reoxl{Ma'Iecrofi

ypoBHf, 3arp.f,3HeHHocrr{ AoHHbrx ouoxenzft. Han6olrruee BHHMaHHe

Mero.{aM, rrpeAnoxeHHbrM n pa6orax JI. XorancoHa ra f. Mrorulepa, Koropble HaIIIJITT

rulrpoKoe pacnpocrpaHeHr{e B oreqecrBeHHblx vr :apySexurrx I4ccJIeAoBaHVflx.

Cnegyer corJracr4Tbafl. c MHeHr4eM B.H. Peureru.sKa, rITo, tIpH BceM Irauoroo6pa3vrkr

rroAxo.{oB, yHr4Bepc€urbHocrr4 B uonyqeHl4l4 MaKcI{MaJIbHo o6texrzsHoro KpHTepH.n

orleHKr,r KaqecrBa AoHHbrx orJroxeHr,rfr uo I4x 3afp.q3HeHHocrl4 IIoKa nonyql4Tb He

rrpeAcraBJlsercfl Bo3MoxtHbIM B ouny MHorl{x oScro.sreJibcrB.

IIpu apryMeHral\vLI nuSopa ueluronofi Qparquu B KarlecrBe

xapaKTepracruqecr<ofi aBTop ccbrJraerc-a Ha codcrneuuyro nySluraquro, a He Ha

Marepr4aJrbr MHoroqncJreHHbrx r{ccJleAoBauufi,, B Koropblx paccMarpuBaerafi' ponb

ToHKoAlrcuepcnofi cocraBJrflroulefi [orIB, nopoA u perIHbIX ocaAKoB n SopuupoBaHI4I4

reoxHMHrrecKoro Sona MeTaJrJroB Lr aKKyMyJIfIlI4I4 3afp-s3HflIO[II4X BeUIeCTB,

rr3 aHTpoloreHHbIX zcroilHl4Kon. HeAo crarorlHo pacKpblTo[ocTynalotuHx B BoAoeMbI

rro cMbrcJroBofi cyrn yrBeplrAeHr4e aBTopa, r{To <<..,KoJtuttecmeo nettumoloil Qpaxquu

v ee xraMra.{ecKrafi cooraB 6yayr sau6oree ror{Ho vr rau0opnaau4BHo orpaxarb

ypoBeHb 3arpr3HeHr{f, AoHHbrx ornoxenufi ...) (c. 58). Koru'recreo nro6ofi

pa3MepHofi Sparqnr4 He orpax{aer ypoBeHb 3arpfl3HeHus. sceiL npo6rt, oco6euuo

KorAa peqb r,rAer o rlecKax vilv urrr4crblx IIecKax c szgrofi Aolefi neJII4Ta. He

clyvafiHo f. Mronnep, Koropufi nnepnbre rrpeAnox{rrJl 4auuufi MeroA oIIeHI{BaHIrfl

3afp_fl3HeHHOCTI{, OTMer{aJI, rITO OH npI4MeHI4M UCKIIOT{I4TeJIbHO [nfl IJII{HIICTbIX

AOHHbTX OTJrO)KeHr.rfi C COAep)KaHrreM rreJrlrTa Soree 30oh, a He Ans. ruo6ux TI4rIoB

ocaAKoB.3Aecr Ne (c. 59) anrop orMerraer, rITo ((... [eJI?IToeax SpaxIII4-f, BKrloqaer B

ce6g. He roJrbKo coScreeHHo rJrr.rHr4crble MI4HepanbI, Ho u rracrl4llbl Apyroro

MraHepaJrbHoro cocraBa rarofi )Ke pa3MepHocrl4 ...>. 3ro yrBepxAeHl4e He orpaxaer

$ar<rvuecrcyro cr,rryardr4ro, rrocKoJrbKy B 3oHe r{epHo3eMHbIX rroqB B cocraBe

fJrr4urrcrofi $par<qrzr4 [orrB r,r peqHbrx orJloxteHuit lotts. opraHl,IqecKoro Bel{ecrBa KaK

rrpaBr4no Aocrr{raer l0o/o r,r 6olee, rrro B AalrnefiueM pacKpblTo I4 caMI4M anropona. B

ToM rrr4cJre r{MeHHo uo srofi [purrr4He ypoBHI{ coAepxaHrrt MeTaJIJIoB B Aauuofi

Sparcqzr,r qacTo oKa3bIBaIoTc-t{ KpaTHo BbIIrIe, rIeM B IIeJIbHoM o6pa:qe.

llprzueneuze B.H. Peruerusrou KnapKoB TJII,IH (ruzuucrutx cnaHqen)

METAJIJIOB B KAIIECTBC 3TAJIOHOB CPABHEHI4fl TIPU PACqETC 3A|P,I3HEHUfl AOHHbIX

orJro)Keur4fi uccleAyeMbrx peqHbrx 6accefiuoB BTIoIIHe oSocnosaHo, Ho, BMecre c

CIIHTE3A

orleHKe

yAeneHo



TeM, OHO He yquTbrBaeT coopMr4poBaBLuvrr4Ha3TOfi TeppI'ITOpI{u feOXI4MHrIeCKI4fi oOH

SJIEMEHTOB.

llpu $opruyllrpoBaHur4 HoBoro orleHoqHoro feoxl4Ml{qecKoro roKa3arer.fl

aBTOpOM perrraJracb AoBoJrbHo He[pocTa-fl c MeTo.{oJIofzrIecKoI{ TOIIKI{ 3peHl4f, 3AAAqA,

cBfl3aHHa-rr c yr{eroM KJracca oilacHocrr4 gJIeMeHTa B oKpyxaroulefi cpeAe (n 4auuorr,r

cnyqae - B rroBepxHocrHbrx no4ax). C srofi IIeJIbro B.H. PeuretrsKoM rlpeAnoxeHo

BHecrH B pacrrerHyro Sopuyny coorBercrnyrorqnfi roeQQlrqzeH! roropufr,

4eficrnureJrbHo, rro3BoJr.rrer nepefirx or co6creeHHo (reoxl{Ml4.IecKofr) oIIeHKH

cp eAbr o6ur auus. rI,r4p o 6n oHTo B K o IIeHKe ((oKoJI orl4'{e c Ko fr > .

{erneprurfi 6nor< HccneAoBauuit, BIIIToJIHeHHIIX aBTopoM g'nfl pelueHl4t

rlocraBJreHHbrx 3a4arr,6rrn uaupaBireH Ha yqer noreHIII{aJIbHofo pl{cKa BTopl{qHoro

3arp.f,3HeHufl. Bo4bl 3ror Saxrop peAKo ytll4TrlBaercfl, rrpu HopMl4poBankrvr AoHHrIX

orJrolxeHrrit u s pa^:noo6pa3Hbrx anropr4TMax oIIeHKr4 lrx KarlecrBa. B pe:ylbrare

B3MyquBaHLrfl, tr Qrzeuro-xr4MlrqecKr4x npoqeccoB Ha rpaHHIIe BoAa-AHo npol4cxoAl4r

BbIXOA qACTkr Mer€UIJIOB Lr3 BepXHrIX, aKTI4BHbIX CJIOeB AOHHbIX OUONeUUfi B

IIpI4.qOHHbIe fOpr{3OHTbI BOAr rITO qaCTO COIIpOBOX{AaeTCfl CHI{XeHLIeM KaqeCTBa

rroBepxHocrHbrx BoA. llpone4euuue B xo.{e I4ccne,{oBaHnfl. oKcnepI,IMeHTbl

rro3BoJruJrr4 aBTopy o6ogna.r[m cyqecrBeHHyro ponb AaHHofo Qaxropa B

$opnrrapoBaHLrr4 KaprlrHbr 3arpr3HeHr{f, BoA SaccefinoB peK Bocro.IHoro lou6acca.
B rJraBe 3 aBTopoM trana Jrr4ToJroro-Mr{HepanoruqecKa.fl xapaKTepvrcrtrKa

AoHHbrx orJroxeHrrft uccrretryeMbrx perrHblx Saccefiuon. llo4poSuo aualu3lnpyercfl,

uuuepalruufi cocraB nerrofi vr rsxenofi Qpaxquur ouoNeuufi, BKJIIoT{afl

Teppr4reHHyro v ayrr4reHHyro vrx cocraBr-srcque. Oco6oe BHI4MaHI{e yAeneHo

fr4ApooKr{cJlaM xeJre3a aKTr{BHbrM copoeHTaM MeTaJIJIoB vr3 BOAHOI4 CpeAbI,

Koropbre B Soluur4x KoJrraqecrBax nocrynaror B BoAoroKI4 perl4oHa c [IaxrHbIMH

BoAaMr4. Muuepanruufi cocraB AoHHbrx ornoxteHl{fi - oAprn LI3 Knroqenux SarropoB,
peryn[pyrcrrlux ypoBHrl coAep)KaHnfl,B Hr4x MeraJIJIoB. B erofi cB.{3rr e 4auuofi rJIaBe

cneAoBano 6tr orMerr{Tb xapaKTepHbre reoxl4Ml4r{ecKne aaaorJvrar\krpr MeranJIoB B

cocraBe MI4HepaJIoB-HocHTelefi, u:to aBTopoM, K coxaJleHl4ro, ue 6ttlo BbIrIoJIHeHo.

B rJraBe 4 Ha ocHoBe rrpe.qJraraeMbrx Kpr{TepI4eB npoBoAl4Tcq gKoJloro-

reoxr4MI4rrecKafl orIeHKa AoHHbrx ouoxenrafi peK Bocro.{Horo flon6acca. OHa

BKlroqaeT r4x neTp oxI4MI{lIe cKylo z f eoxl{Ml4q e cKylo xap aKTepI,IcTI{Ky.

lloKasaHo, qro rexHoreHHble rlaxrHbre Bo,qbl oKa3blBalor BJIHIHUe Ha

KoMrroHeHruufi cocraB rJruHr4croro BerqecrBa u Ha xvrMu.Iecrufi cocraB peqHbIX

ouoNegrafi B rlenoM. B crBopax, pacilonox{eHHblx Hlrx{e BbIXoAa rexHoreHHbIX

rrraxTHbrx Bo,q, rpoucxoAr4T cHr4xeHr4e coAep)KaHhrfl, B perIHbIX ocaAKax Sioz H cao u

pocr AoJrr{ Alzo:, Fezo:, a raK)Ke opfaHplrlecKoro BeulecrBa.



feoxuuu.recKr,rfi a*aJryr3 cBoArrrc{ K cpaBHeHl4ro KoHIIeHTpaIII4fr ueralloB B

npo6e B rdeJroM c r4x coAeplcaHr4eM B uenuroeofi Sparcqrzra ornoNeHIafi. Anrop

ailpzropkr rroJraraer, qro ((...rreJruroBa{ $parqzx 6y4er nauSolee roqHo kr

ran@opvrarranuo orpaxarb ypoBeHb 3arpf,3neHl4fl I4 paclpe.{eneHl{e 3JIeMeHToB B

AoHHbrx orJrolKeHr4.an (c. 91). llpz DToM rIpI,IBeAeHHbIe AaHHbIe He rlo,{TBepxAalor B

nomrofi Mepe AaHnrrfi Te3r{c: <<Tar, gnx 6acceit:na Cenepcr<oro ,{ouqa s nerzrosofi

$parcqran AoHHbrx orJro)KeHLrfi r<onqenrpalll4pl Co, Mn, Cu, Ni ra Pb e 6onruruHcrBe

crytraeB 3aMerHo Bbrrue, rreM B sanosofi npo6e, qro yKa3blBaer Ha I{x HaKonJIeHZe B

.{aunoft Spaxqrau. B ro }r(e BpeMr p.nfr peK 6accefiua Tysnona KoHIIeHTpar\vvl

6olruruHcrBa 3JreMeHToB B BaJIoBofi upo6e BbIIIre, r{eM B BbIAeJIeHHofi neluroeofi

Spaxquu, 3a prcKJrror{eHrleM Cr rz Cu>>. IrI gro BTIoJIHe o}KI4AaeMo, rIocKoJIbKy, KaK yxe

orMerlaJrocb Bbrrrre: a) ueo6xoAr4Mo yqurblBarb Aonlo IIeJII4Ta B cocraBe otnoxeHufr,

u 6) cpanHrrBarb MoxHo roJrbKo oAHorrzrrHbre rlo rpaHynoMerpl4qecKoMy cocraBy 14

coAepxaHzro opraHr4qecKoro BerqecrBa orJloxeHl{.s. Xor.f, aBTopoM 6rrn srrnoJlHeH

rpaHyJroMerpuqecKufi. alrrarrus npo6, pe3yJlbrarbl ero n pa6ore He rIprIBoAflTafl' Pr He

orrucbrBarorc-f,, rrro 3arpyAH{er noHI4MaHI{e poJIH AaHHofo $axropa

$ opvrup o Banvrvr re oxr4Mr4rre cKoro crary c a orJI oxeHn ff u c cl eAyeMbIX p e K.

C rleJrbro cpaBHr4Tenurofi or{eHKr4 aBTopoM onpe.{eJleHbl rcoeQSuqI{eHTbI

KoHrIeHTpa1lz:a MeranJroB B rleJrbHbrx o6pa":qax orJloxevufi.I{ B BblAelensofr v3 HLrx

Sparquu pa3MepoM <0.01 MM orHocr{TeJrbHo KnapKoB ocaAoqHblx rropoA H KJIapKoB

rJrr4H Lr rJrr4Hr{crbrx cJraHrIeB rro H.A. fpuropreny, coorBercrBenHo. 3Ha'IeHI'Is

KJrapKoB e pa6ore He yKa3aHrr. Anarus ra6nuq 16-19 AI{ccepraIIIrI4, rAe rIpHBeAeHbI

rcosSSraqLreHTbr KoHrIeHTpar\r4kr rr reoxrrMl4qecKl4e accoquaIIZI'I MeTaJIJIoB B perIHbIX

orJloxeHu.f,x, [oKa3blBaer, r{To 66nrruag qacrb vr3 npoaHaJII43rrpoBaHHbIX upo6

xapaKTepr{3yercf, 3HarreHLrf,Mr{ Hr4}ICe aHoMaJIbHux (K.<1.5). OgHaro aBTop rax 6u

r{rHopr{pyer orrr4caHr4e AaHHoro SaKTa. B AauHoM crytlae npaBvrJlbHee 6uno 6u

yKa3arb ,4onro upo5, B Koropbrx Sstu upeBbIIxeHbI $onoerte KoHIIeHTpaI\vLr

MeraJInoB, or o6urefo I4x KoruilecrBa.

Anropovr,qeraJrbno rrpoaHaJrn3rrpoBaHo [pocrpaHcrBeHHoe pacilpeAeneHl4e

coAepxaHr,r{ MeraJrrroB B per{Hbrx orJlo)KeHrrfx Bocro.ruoro fou6acca'
YcranosreHo, qro B rreJrr4Toeoft @parIIHI{ orJloxesrafi per< 6accei;a Cenepcroro

Aonua orHocl4TeJrbHo HaKalJrr{Barorc.rr cBTIHeII v HI4KeJIr, B 6accefiue Ty:nona

BbrAeJreHbI aHoMaJrur4 xpoMa, cBr4HIIa a HI{KeJI-[, KOTOpbIe MOryT I4MeTb VI

TexHoreHHyro [pr4poAy. Ha ocnoe e anarru3a coBoKylHoerl{ reoxl4Ml4rrecKl4x AaHHbIX

cAeiraH saxHrrfi npaKTrlrrecxuit BbrBoA o roM, rITo ypoBeHb 3arpt3HeHl4.n AoHHbIX

ouoNeurafi peK 6acceima Tysnona BbII[e BcneAcrBze Solrurero BrrvrflHvrf'



yfJreAo6brBaroqefi npoMbrruJreHHocTr4 Ha I43MeHeHI4e |eOXHMIIqeCKI4X IIOTOKOB

sJreMeHToB B corp.axteHHblx nauArxa$rax 6accefi na.

B nnrerp€urbHoM BuAe orIeHKa crerreHl,I 3arpfl3HeHHocrll AoHHbrx ouoNenufi

laccefisoB r.rccJreAyeMbrx peK BbriloJIHeHa Ha ocHoBe aBTopcKoro rrHAeKca WI3go,

cyMMapHoro rroKa3aterrfl.3arpr3HeHux 2", creleHl,r 3arpt3HeHus XoraucoHa Ca u

,uorroJrHeHa oqertroft KalrecrBa BoAbI IIo BeJIrIrII4He yAenbHoro xou6uuaropHoro

rrHAeKca 3arp.rr3HeHHocrr{ (yKI43B). IIonyueHHbIe Ha ocHoBe rIpI4MeHeHHbIX

Kp?ITepr4eB orIeHorIHbIe IIOKa3aTeJII{ KOJII{qeCTBeHHO I4 KaqeCTBeHHO COilOCTaBI4MbI:

rro rroKa3areJrro Zs peuubre oca.{Kl{ xapaKTepl43ylorcs [peI{MyIrIecrBeHHo cna6rnr,l

ypoBHeM 3arpr3HeH Lrfl, rro rloKa3aTenro Co - cpeAHHM ypoBHeM 3arp.fl3H eHvrfl'r I'Ill3ao

- KaK yMepeHHo 3arpf3HeHHbre. Vln1ytxaropHble csoftcrea I,IlI3Ao rloArBepx,qalorc.fi

KoppeJl-flI{I4efi ero gna.{eHllfi co 3HaqeHnfllrtvr yKI43B.

Anropou y6e4urelnro noKa3aHo, r{To Ml4Hepanorra.recxlzfi 14 xrauHqecrufi

cocraB AoHHbrx orJlox(eHr4fi uo4nepxeHbl Ir3MeHeHHro B 3oHe nosAeficrBl4f, IrIaxrHbIX

BOA, BbrAeJreHbr xr4Mr{qecKr{e accoqualJm 3JIeMeHTOB HenOCpeAcTBeHHO B IIIaXTHbIX

BOAaX, A TaKXe B AOHHbIX OTJrOXeHr4rX Ha yqacTKax PeK, TIOABepXeHHbIX VX

BJI1I.gHI4IS. VcrauoBJIeHo, rITo feoxl4MrlrlecKlze ctteKTpbl xI,lMI4qecKI4x SJIeMeHToB B

IrIaxTHbIX, peIIHbIX BOAaX r4 IOHHbIX OTJIO)KeHLIflX COBIIaAaIOT, r{TO nO.{TBepxAaeT

TexHoreHHyro ilpr4poAy BbrflBJreHubrx auorrlalufi TtxeJIbIX MeTaJIJIoB B cocraBe

noBepxHocrHblx BoA I{ AoHHrIX ornoxeuufi.
PaccuarpvBafl. AoHHbre orJrox{eHrr.rr peK KaK I4cror{HI4K BTopHtIHoro

3afp-rr3HeHl4-rr peqHbrx BoA, B.H. PeuerH.sKoM BbInoJIHeHbI pacqerbl aScoruorurtx

Macc MeraJrJroB, HaKorrJreHHbrx B 0-10 cu croe orJIo)KeHI,Ifi raccneAyeMblx BoAoroKoB,

Ha eAr{Hlrqy AJrrrHbr rrocneAHr4x (n r<r/xvr). 3ra AaHHbIe .{oronHeHbl

SKCIIepI{MeHTaJIbHO OIIpeAeneHHbIMI4 3HaIIeHI{f,MkI KOII4TIeCTB TO|O VIII4 IIHO|O

oJreMeHTa, Koropbre rroreHqr{aJrbHo, rrpI4 orlpeAeneHHbIX Sll:zr<o-xI4MHrIecKI4x

ycnoBqflx, cnoco6uu nepexoAr{rb B BoAHyIo ronqy (n vr/xvr). Heciraorpx Ha

cyqecTBeHHyro TeopeTr{rrecKyro Lr npaKTHqecKylo 3Har{IIMOCTb nOIyrIeHHbIX

pe3yJrbTaroB, HeJrb3-rr He orMeTHTb orcyrcrBl{e B pa6ore oTHocI4TeJIbHbIX (%)

nora^sarerefi repexoAa (4ecop6quz) MeTaJIJIoB v3 AoHHIIX ornoxeuurZ B

pacrBopeHHoe (reoxurvluqecKlr aKTr4BHoe) cocroxurze, He BbIIIoJIHeHo cpaBHeHI4e

o6HapyNllBaeMblx KoHIIeHTparyufi, MeTaJIJIoB B pacrBope c ux [peAenbHo

Aonycrr4MbrMrr KoHrleHTpar\krflMkr B BoAe. Haliaque raKoro poAa rauSopuaqzn

rro3BoJrLrJIo 6rt MaKcr4MaJrbHo eMKo vr BcecropoHHe Aarb oIIeHKy rIoreHIII{aJIa

BTOpI4rrHOfO 3arp.f3HeHr4f, BOAHbTX MaCC, I4CTOT{HI4KOM KOTOpO|O tBJItIOTCt AOHHbIe

OTJIOXCHI4{.



Lrrana 5 rocBf,rrleHa aHalrtr3y npenreHu6ft I{3MeHqI{BocrI4 co.4epxaHl'It

MeraJrJroB r4 ypoBHefi :arpr:HeHHocrrr AoHHrIX orJloxeHl4fi. llpu 3ToM kr3 onucaHvrfl'

pLrcyHKoB u ra6nwt\, xapaKTepn3yrorJlrax orr?rcblBaeMble TeHAeHIIZLI, HerroH{THo, rAe

r{Aer perrb o rreJrrrronofi Sparrlrlrr orJloxeuuit, a rAe - o BaJIoBoM I4x coAepxcaHl{I4.

BunoA o roM, rrro (... rreJrrlToBaf, Qparqzx AoHHIIX ocaAKoB, KaK IIpaBI'IJIO,

xapaKTepr43yerc,f, 6omruuur4 coAepxanuflvru MeraJInoB, qeM BaJIoBa{ npo6a> (c.

l4I), He noATBep)KAeH [peAcraBJreHHbIMH B Anaaeprar\w IaHHbIMI4 aHalrr43a

coAepxaHlaf, MeTaJIJIoB B KepHax ornoxeHHfi.

B r{eJroM nolyrreHHbre rraJreoreoxr4Mr4qecKHe AaHHbIe noATBepx.4alor

BbrcKa3aHHyro aBTopoM rrrrrore3y o roM, r{To cocraB u csoficrBa AoHHbIx ouoxeHufr

per BocrorrHoro fiouSacca rBrtrorc-rl reoxl{MI4rIecKI{MH I4HArIKaropaMLr I43MOHOHI{.[

ypoeuefi TexHoreHHoro no:4eficrnzr yrne4oSuBalouu4x upe4upzarnft Ha

oKpyxaroudyro cp eAy Bo Bp eMeEr4 Lr np o crp aHcrBe'

B 3aKJrroqeHnr{ Ar,rcceprauToM c$opunpoBaHbl ocHoBHbIe pe3ynbrarbl

pa6orrr. Ouu npeAcraBJrsror co6ofi ceMb o6ocHosaHHbIX BbIBoAoB, cAeJIaHHbIX rlo

pe3yJrbTaTaM LrccJrelioBalc^I4flr a TaKXe BKIIOqaIOT npe.4nolKellvfl IIo ilpaKTl4r{ecKoMy

rrcrroJIb3oBaHHIO [Olyr{eHHbIX pe3yJIbTaTOB.

B AorroJrHeHrle cneAyer orMerurb pflA zanv-.euauuit, I4MeIoqI'IXc.II K

AHCCeprauI{oHHoMy I{CCIeAOBaHI4IO.

1) Anrop rpr.rBoAr4T npr4Mepbr ycraHoBneHufl pernoHanbHblx HopMarI4BoB

coAepx(agr4-f, Mera[JroB B norrBax rexHoreHHo HapyueHHbIX Teppl{Topvtfi', wo npu

sTOM He ynoMr4Hae! qTo pefuoHaJrbHbre HopMaTI4BbI COAep)KAH.Ijfl. 3alpt3H.flIOtUZX

BerrlecrB (rxxelrx MeraJrJroB, ue@reupo4yxroa) B AoHHbIX orJloxeHl4tx

ycraHoBJreHbr B HecKoJrbKrax perr{ouax P(D z ilppIMeH.f,Iorcr B cl4creMax 3KoJIoro-

aHaIILrTr4qe cKo fo KoHTp onfl .

2) Orueu aerefl, qro ((. . . B ilpeAeJrax r{ccJreAyeMoro pafr,oua BblAen.qrcTc-l peKI4

[per4MyrrlecrBeHHo necqaHoro ... r4 rJrl4Hl{croro aocraBa> (c. 58). Percu aaMvr uo ce6e

He Moryr 6rrru Toro LrJrrr r{Horo rpaHynoMerpl4rlecKoe cocraBa. 3ro atpu6yt vtx

AOHHrTX oTJIoXeHI{fi, noun Z fpyHToB, cJIaraIOIqpIxklx 6accefinn.

3) C r{eJrbro p€n,{eneHLrfl, co4ep)Kale'vrfl. MeTaJIJIoB B AoHHrIX orJloxeHr4flx vr

BbrAeJrreM oit uz HHX rreJrr{ronofi Sparqrara aBTop HeyAaqHo I4crlonb3yer n pa6ore

TepMr{H (BaJIoBafl npo6a AoHHbIX orrtoxerurfr>>.

4) illx BbrsBJreHr{.rr B3ar{MocB.rr3r4 Me)KAy I4HTerpaJIbHbIM noKa3arereM

3arp{3HeHHoorr4 AoHHbrx orroxeHufi vr yAenbHbIM roruduuaropHblM I4HAeKaoB

3arpf,3HeHHocrrr BoA r4ccJreAyeMbrx per{HbIX 6accefiHoe 6ttn npoBe.4eH

Koppen.rrquonnrrfi a*alrr43. B grofi eBfl3u 5ttlo, KaK MLIHI,IMyM, ueo6xoAl4Mo

oxapaKTepr,r3oBarb BKJTaA MeraJrJroB, yrracrByrorUzx B pacr{ere yKZ3B (Cu, Zn, Mn,



Fe), B Belr4qr{Hy 3arpr3HeHHocrr4 noBepxHocrHblx soA, 6es Koroporo rlptMble

CTUtI4cTuqecKI4e B3aI{MoCB"fl3I4 Mex{Ay IIOKa3aTeJIflMLI 3arpf,3HeHHoCTI{ He Kax(yTCs

OIIEBH,IHbIMI,I.

Oqegzsar .qucceprarlvro B.H. PeurerH{rca <3roloro-reoxuMLrqecKafl. oIIeHKa

AoHHbrx orJroxreHr{fi per Bocro.rHoro [on6acca (PocroBgKa-fl o6nacrr)>> B IIeJIoM,

cJreAyer orMerr{Tb ee BbrcoKuit uayuurtfi yponeHb I4 3aBeplrleHHocrb I4ccJleAoBaHfifl..

,{uccepraqux coorBercrByer gaxsreuHofi cneqrraJlbHocru 1.6.21. feoexororu-s.

[raccepraqux llony.reHHbre n pa6ore pe3ynbrarbl penpe3eHTaruI BHII I4 AocroBepHbl,

crarvervrqecKa.fi o6pa6orr<a r{ Kaprorpa$ulvecKafl }IHTeprIoJIflIIu{ AaHHIIX BbIrIoJIHeHa

c HcnoJIb3oBaHr4eM coBpeMeHHbrx ilpolpaMM, BbIBoAbI rr 3aKJIroqeiHiZrfl o6ocHonaHu.

OcnosHrre pe3ynbrarbr r{ccJreAoBaHlrfl. tI3JIox(eHbI B Aucceprar\krr4 c

neo6xo4uvrofi uolHoroft u ony6nvKoBaHbl s 26 HayqHbIX pa6orax, B ToM ql4cne 5

crarbf,x B xypHalrax u3 crrr{cKa BAK, 6 crarr.flx B v3nanLrflx, vrH eKcHpyeMbIX B

MexAyHapoAHbrx lasaxAaHHbrx Web of Science u Scopus), a rarxe 15 ny6nuKal{utx

B MarepI,IaJIax MelKAyHapoAHbIX H Bcepo ccuitcxux rouSepeuqrafi.

OuySnur<oBaHHbre pa6oru aBTopa, cBeAeHI,I{ ro anpo6aguu [o3BoJl-aror

cAeJrarb BbrBoA o roM, uro paSora :nanr4caHa aBTopoM caMocrof,TeJlluo, llzuuufi

BKJTaA B pa6ory v ero 3HarruMocrb He Bbl3blBaror cotr,lnenufi. AnropeQepar

TIOJIHOCTbIO oTpaxaeT coAepxaHlIe pyKoilr4cr{, 3a[III4IrIaeMbIe TIoJIO)KeHI'1-fl

o6o cnosaHu $ arru.re cKI{M MarepI{aJIoM.

B rruonu e HHafl 1;Lra c epr ar{r4o HHar p a6 ora c o orB ercrByer cn eAyroquM nyH KT aM

lacropra uay.ruofi crerlnanbHocrr{ 1.6.2I. feoexolorufl: 5. <llpupoAHafl cpen*a vr

r{HALrKaTOpbr ee r43MeHeHr4f, IIOA BJrI{-[HI4eM eCTeCTBeHHbIX IIpI4pOAHbIX npoqeccoB I{

xosrficrseHnofi Aef,TeJrbHocrrr rreJroBeKa (xuuuuecrcoe u pa.4I,loaKTI4BHoe

3arp-rr3HeHue Suorr1 rrolrB, rropoA, noBepxHocrHblx H noA3eMnrrx no4). HaBeAeHHbIX

$nauvecxux nolefi, rr3MeHeHr4-f, cocrof,Hl{-fl KplaonuTo3oHbr); r. B <Paspa6ou<a

Teoplrr4, MeroAonorur4 vr MeroAoB KOMTIJIeKOHbIX I4HXeHepHbIX ugrrcxanufi ArIf,

feooKoJrorz.recKofi xapaKTepucrkrKvr npl4poAHo-rexnoregnofi cpe,4bl>), r. 16

<Mogelr,rpoBaHrre reooKoJrorr4qecKr4x rrpoqeccoB vr uocle4crnufi xos.f,ficrseHnofi

Ae.rrTenbHocTr,I AJrr trpr{poAHbrx KOMUIeKCOB VI I{X OTAeJIbHbIX KOMIIOHeHTOB.

Conpeuennrre MeroAbr reooKonoruqecKoro Kaprl{poBaHvrfl, fI,IC-rexHoJIorI,II4 u

rzn$ oprrnalll4oHHble cr{creMbl B re o gKoJIo f rru) .

lloAnoAs oSrqrafi rlror pa6ore, Mox{Ho

PeurerH.sxa Branropa HaKonaeel4qa Ha reMy

AoHHbrx orJroxeHl4fi per< Bocroqnoro flou6acca
saKoH.reuHofi Hayr{Ho-Knanu@uraquonsofr

3aKJrroqI,ITb, r{To !.IdCAeprAr\Ufl

3xororo-reoxl4Ml,IqecKat oueHKa

(Pocroncras o6racrt)> .rBJltercfl

r,rccJreAoBarenrcxofi pa6orofi,



coorBercrByrouefi BceM Tpe6oBaHr4.rrM rr. 2 <llonorxenvfl. o npl4cy)KpIlr^l,z,:a yr{eHbIX

creneuefi B @e4epalruon rocyAapcrBeHHoM aBToHoMHoM o6pa:onareJlbHoM

yrrpe)KAeHr4r,r Bbrcrrrero o6pasonaunx <IONHufi Se4epanruufi yuuBepcrrrer)))) or

29.03.2024 N66-OA. fvrcceprar\un npeAcraBJr.rrer co5ofi caMocro.fireJlbHoe,

oprlfr4HanbHoe, qeJlocTHoe, 3aBeplxeHHoe HayrlHoe I4ccneAoBaHue) B KoTopoM

coAep)KaTc.fl HoBbre HayqHbre pe3ynbTaTbr, corJlacoBaHHble c IocTaBJIeHHbIMI4 IIeJIbIO

v sanas.auv1 a ee aBTop PeurerHsr Bimrop Huxoraesuq 3acnyxaBaer

[prrcyxAeHr4{ eMy yueHofi creneHl4 KaHtrvtrana

cneul{aJlbHocrl4 I .6.2I. feosltororlrfl .

O$uqrnanrnufi orIIoHeHr :

3 ane4yrorq vtfr, ta6 oparop u efr 6 z o re oxu wuu VIucrrrry r a up o 6n ena 3 KoJI o rrII4

r4 HeAp oII oJIb3 o BaHIa-f, AKaAeMr'II'I H ayK P e cny6nur<u Tarap craH

(o6oco6neHHoro noApa3Ae IreHkrfl fHEy <Ara.qerrturfl, HayK PT),

AoKrop reorpa$Hrle oKI,IX HayK (L 6 .21 . feosronorux)
I4Ba nos [rr,r urpra fi B.n aA u rrl u poB I{ tr

reorpaQraqecKux HayK rlo
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