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Ira aBTopeQepar Arrcceprarluu XoA?r(H3oAa Cau4uyrcdwta Kocnpra Ha reMy
<<@HsnKo-xrrM[qecKrle ocHoBbI KoMrrJreKcHbrx rexuoJrornfi oqncrKu uraxrHblx
n crorrHblx BoA or rqr(drrrx rr paAHoaKTr{BHbrx MeraJrJroB ("a [prrMepe
IrraxrHblx rI crotrHblx BoA CenepHoro TaAxcrrKrrcraHa)>>, upeqcraBJreHHofi Ha

corlcKaHrle yu€noft crerleHrr AoKTopa rexHrrqecKrrx HayK rro c[equaJrbuocrrr
05.17.00 - Xuuu.recr(afl TexHoJrorun (05.17.01 - Texnolorrrfl HeopraHrrrrecKrrx
nerqecrn)

I4ccne4onanurfl. rro oqLlcrKe ruaxrHbrx u croqHbrx Bo.4 or rsxenrrx vr

paAI4oaKTLIBHbIX Mer€uIJIoB HarrpaBJreHbr Ha pa":pa6orry eQ$errznHbrx,

oKolorl4qecKrl 6esonacHbrx r4 gKoHoMr{qecKLr o6ocHoeaHHbrx MeroAoB y1aneHvTs,

ToKcuqHbrx BeIrIecrB, Bo3HpIKaIoqvx B pe3yJrbrare ropno4o6rrnarorqefi,

MeraJrJlyprz.{ecrcofi, 3Heprerzqecr<ofi vr Apyrofi rrpoMbrrunenHofi Ae.rrrenbHocrr4.

Tarue BoAbI r{acro coAepxar BbrcoKr{e KoHr{eHTparJtrkr orracHbrx Als oKpyxaroqefi

cpeAbl I{ 3AopoBbf, qeJIoBeKa gJIeMeHToB, BKJrroqar cBr4HerI, rcagv'ufq ypaH, paguit u

ApyrLIe, uro rpe 6yer cn eqLI uuIbHbIX TexHo Jror ufi, Ans, zx Hefi rp anvrca\vru u y AureH]/lfl .

OcHonHne rroAxoAbr K oqurcrKe BKJrroqaror:

Xultn.recKoe ocaxAeHl4e - oALrH uz sau6onee paclpocrpaneHHbrx MeroAoB,

rrpl4 KoropoM B crorlHble BoAbI 4o6aarxror peafeHTbr, Bbr3brBaroque BbrrraAeHr4e

r.sxdmrx MeraIInoB B BLIAe HepacrBopr4Mbrx coeArrHeHzfi (ru4poKclrAoB, cynrQz4on

14 Ap.).MeroA npocr u e$QerrLIBeH, no o6pasyer 3HaqLrreJrbHoe KoJrlrqecrBo ocaAKa.

Cop6qzoHHble rexHoJlorukr - ucro.rrb3oBaHze [prtpoAnrrx (qeoJrlrrbr, Top$,

rnzHa) v cI{HTerkIrIecKLIX cop6enron (arrzezpoeaHHrrfi yronb, zonoo6ueHHbre

cuonrr) Ans 3axBara u yAep)KaHrlf, LroHoB MeruurJroB. Mero4 orlLrqaerc.s nrrcorofi

wz6upare.rlbHocrblo I4 Bo3MoxHocrbro rroBTopHoro r-rcrroJrb3oBaHr4.rr cop6enron.

Mevr6panHble npoqeccbl - yJlbrpaQunrrpaq r4fl, HaHo@znrrpaq ux, o6parusrir

ocMoc LT gJreKTpo4uurkr3 no3BoJr.[ror sQQercu4BHo y\aJrflTb pacraopeHHbre aoilu vr

I4oHbI r.sxdlrrrx MerarlnoB. 3rz Meronbr o6ecne.ruBaror Bbrco ro crerreHb orrucrKr4.

no rpe6ylor 3HarlLtreJlbHbrx gHeprerlrqecKLrx 3arpar ra ycrofiuLrBocrlr rueu6pan r
3afpr3HeHzro.



Srerrpoxr{Mr/rqecKrre MeroAbr BKnroqaloT 3neKTpoocaxAeHr4e,

sneKTpoKoaryJUIIILTIo LI 9JIeKTpOAI{ZUILI3, KOTOpbIe IIO3BOJITIOT yA€IJItTb MeTaIIJIbI 3a

c'rdr snerrpLlqecKoro roKa. flpunaenuMbr rrpz BbrcoKofi KoHrleHTpar\vrvr MerzurJroB r{

qACTO TIO3BOJI.IIOT LIX LI3BJICKATb B qLICTOM BZAE.

3rz MeroAbI MoryT LTcrloJlb3oBarbcr KaK rro orAeJrbHocrr4, TaK Lr B

r<ou6unzpoBaHHblx czcreMax , B 3aBnctrMocrLr or cocraBa croqHbrx BoA, tpe6onauuit

K KaqecrBy oqLrcrKLr Lr gKoHoMr4qecKr4x Qar<ropon.

B srofi cBfl3u AvccepraIILIoHHa.[ pa6ora Xo4xra:o Aa Cauqrvtyrc6uta Kocuvra na

TeMy << @ugzro -xI4MrIqecKLIe o cHoBbI KoMIrneKcHbIX TexHo JIo n4fi o.rucrrz [raxrHbrx

u croqHhlx BoA or tsxdnblx v paArzoaKTr,rBHbrx MerarrJroB (Ha npnnaepe naxrHbrx Lr

crotIHbIX BoA Ceeepnoro Ta4xnrzcraua)>> uprao6peraer oco6yro HayqHyro u

IIpaKTr.rqecKyro 3HAIILIMOCTb. Arcryaruuocrr LICCJIeAOBaHLIS. OOVCJIOBNEHA

neo6xo4zMocrblo peIueHLLl gKororlTrrecKLrx upo6neu, cBr3aHHbrx c 3alpq3HeHr{eM

BOAHbIX peCypCOB pefLIOHa TOKCnqHbT][,.{I.ILT pa.4lrorryKnprAHbrMz sJreMeHTaMvr, araKx(e

norp e6no crBro n ycro fi urIBoM yrlpaBneHLr n rrp oMbrrrrJreHHbrMr4 orxoAaMlr.

I{enr pa6orrr 3aKJlroqaercr B paspa6orxe Lr HayqHoM o6ocnonanuz

e$SercrznHbrx KoMrIJreKcHbIX TexHonofuit o'ruct:KlI BoA, 3arp.f, nennrrx r.flxdnrrN,rz z

paAI{oaKTI,IBHbrMI,I Mer€uIJraMLI, c yudrorvt [pr4poAHo-KJrkTMarlrrrecKl{x,

reoxplMutrecKllx pr rexHoreHHbrx ycnonzft Cenepnoro TaAxnr<zcraHa.

[4ccreAoeaHure opueHTzpoBaHo Ha Bbr.rrBJreHr4e u onrlrMr43arluro ocHoBHbrx

$arropon, BJIkIrIror{LIX Ha [poqecc y4aneHtrfl. MerarrnoB, BKJrroqa.s pH cpe4rr, TLril vl

Ao3y peareHTon, Qoprrry npucyrcrBl4f, MerarrJroB B BoAe, a raKxe B3aLrMoAeitcrsue

MexAy KoMrroHeHTaMrr ruaxTHbrx r{ cTorrHbrx BoA.

Oco6oe BHlrMaHr,re n pa6ore yAeneHo ypar{y - rIeHHoMy crparerwrecKoMy

pecypcy, LI3BJIeqeHI4e Koropofo vr3 rrraxrHhrx BoA He ToJrbKo cH?rxaer

3KOJrOfLIrreCKyrO Hafpy3Ky, Ho vr oTKphrBaeT Bo3Mo)KHocrb [onyqeHr4fl efo

KoHIIeHTpara. llparrzuecKa.s peurvr:,arJr4fl, [peAJrox{eHHbrx rexnolorzfi Mox{er

cyulecrBeHHo rloBblczrb ypoBeHb gKoJrorlrrrecxoft 6esouacHocrLr B perlroHe,

ylyqlul4Tb cocrotHl4e BoAHbrx o6rerron u coKparlrrb prlcKlr nos4eficrnux

3afptr3HeHuft sa 3AopoBbe HaceJreHu.rr.



XoAxzsoaa C.K. nponeu KoMIrJreKcHoe HccJreAoBaHr{e xuMLrqecKoro cocraBa

IuaxrHbIX LI crotlHbrx BoA Ceeepuoro Ta4xzr<krcraHa, BbrrroJrHLTB rrrlrpoKr4fi cnercrp

aHaJrvrruqecKl4x pa6or c ucloJrb3oBaHr4eM coBpeMeHHbrx MeroAr4K. B xoAe

rrccneAoBaHvfl. 6rrlu [pzMeHeHbr XIIMI'TqCCK}IE, TYPOIIAI4MCTPLIqCCKIIE,

Q ororr,rerplrqecKLr e, aroMHo-a6cop6qraoHHbre, Macc- cleKTpo MeTpLrq e cKlre,

paALIoMerpLIqecKI4e LI peHTfeHoQa:onue MeroAbr aHarrvr3a, rrro Iro3BoJrrrJro [onyrrnTb

AocroBepHble LI p€l3HocropoHHr4e AaHHbre o cocraBe sarp.rsHdnHbrx BoA.

Perymrarbr rrpoBeAensrrx aHarrrr3oB rroKa3arrv, rrro B krccneAyeMbrx BoAax

aaQurccupoBaHbl 3HaqI{TeJIbHbIe rrpeBbrrrreHr4tr [peAenbHo Aorrycrr{Mbrx

KoHlleHrpa\uir (n4() no pfl4y Qz:uro-xlrMLrqecKlrx napaMerpoB, BKnrotra.rr

KoHIIeHTpaTIUV rsxemrx Mer€LrrJroB (rarczx KaK cBLrHeq, KaAMzfi, qnnr, ue4r) ra

paALIoaKTI4BHhIX gJreMeHToB, B rracrHocrlr ypaHa vr pa4Lrfl,. Taxxe 6ruwt orMeqeHbr

orKJIoHeHuA uo TaKLIM rloKa3areJr.sM, KaK MLrHepaJrkBarJvrfl., coAepx{aHze cynr$aroB,

Xene3a LI B3BeIIIeHHbIX BeIIIeCTB.

flonyvenHble AaHHbIe rroATBepAlrnr4 BbrcoKyro crerreHb 3arpr3HeHus. BoA u

o6ocsonalu qeo6xoAllMocrb pa":pa6orKlr clerlr4urJrlr3r,rpoBaHHbrx MeroAoB oqlrcrKlr,

opLreHTrrpoBaHHbIX na eQQerrI{BHoe yA€ureHr4e xar r.f,xeJrbrx, aK]1-paAkroaKTkrBHbrx

KoMrIoHeHToB c yverou vx Qraszxo-xrrMr4qecKzx Qoprur lr KoHIreHTparILroHHbrx

3aBLrcr{Mocrefi.

Anrop paspa6or€ul TexHoJIoruIrIecKLre cxeMbr oqlTcrKr{ BoAbr Anf, KaxAoro r43

uccneAyelurrx o6reKToB, yqtrrbrBafl cnequQzKy xr4Mr4qecKoro cocraBa ruaxrHbrx z

croqHblx BoA, a raKx{e oco6ennocru 3alpr3Hrroulr4x KoMrroHeHToB. llpu
rIpoeKTLIpoBaHVU CXeM LIC[IOJTb3OB€Urr4Cb pe3yJrbraThr npeABapr4TeJrbHoro aHaJrz3a,

IITO IIO3BOJILIJIO a,qarrTl4poBaTb MerOAbr oqucrKr4 K KoHKpeTHbrM yCnOBr4rM KaxAofo

o6rerra.

B [poqecce I4ccneAoBa:auit 6sum ycraHoBneHbr orrrlrM€urbHbre

TexHoJIoruqecKLIe lapaMerprt, o6ecueqlrBaroqr4e eQ$eru,rBHoe yAaJreHlre r.sxdmrx

14pa[vroaKTl4BHbtx MerzurJroB. Cpe4z raKrzx napaMerpoB onpeAeJreHbr: onrulaalrnrrfi

pH cpe4rr, Ao3LIpoBKIl peareHToB, KoHTaKTHoe BpeMr, TeMrreparypHbre pe)Kr{Mbr,

Tkrrrhr Lr xapaKTepvrcruKvr cop6enroB v oca4urelefi.
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Paspa6oraHHble cxeMbr oqLrcrKrl rrporunu na6oparopHyro npoBepKy r4 rroKa3€urr4

BbrcoKyrc cTerreHb Ll3BJrerreHufl 3 afp fl3H.f, rorqu x B errle cTB,

rrocJreAyroqee rrpvMeHeHze B pe€rnbHbrx ycnoBllf,x.

qTO AENAET BO3MOXHbIM I4X

Kpoue roro, B pa6ore

pac cMoTp eHa Bo3MoxHo cTb tlolyrreHr{r KoHrIeHTp aToB rIeHHErx KoMrroHeHTo B, TaKr[x

KaK ypaH, c rleJrbro 4amHefiruefi uepepa6orrz n lrcrroJrb3oBaHlrrr.

[ucceprarllroHHar pa6ora Xo4xzso4a C.K. rpeAcraBJr.f,er co6ofi

sanepurdnHoe, BcecropoHHee HayqHoe r4ccJreAoBaHvre, uocnxrqdHHoe aKTyalrnofi

upo6nerrae oqLIcrKLI IuaxrHbIX v croqHbrx BoA or rrxdnbrx u paALroaKTzBHbrx

MerarIJIoB. flpone4dunrre gKcrrepr{MeHTbr, aHaJrvrrvrqecKze r{ccneAoBaHvrfl u

parpa6oraHHble rexHoJlofuqecKrre perueHu.f, ocHoBaHbr Ha coBpeMeHHbrx Sraaurco-

xLIMI{qecKkIX noAxoAax u uy6ororra rroHLrMaHLrr{ [poqeccoB, nporeKarcrrlr4x B

sarp.aeudnHbrx BoAHbrx cpeAax.

flonyuenHble pe3yJrbrarbl o6ra4aror nucorofi crerreHbro AocroBepHocrkr r{

nayunoft o6ocnosaHHocrl{. Onz BHoc.rrr sHaqzvrrfi BKJTaA B pasBurue

T9OpOTI/FIOCKLIX OCHOB BOAOOIII4CTKLI LI OTKpbIBaIOT HoBbIe BO3MO)KHOCTLI Anfl,

npaKTl{qecKoro npLIMeHeHvrfl B xkrMnqecxofi 14 gKoJron4.recrofi orpacnrx, oco6enno

B ycJIoBLItx Pecny6nrarz Ta4xzrucraH u Apyfvrx perkroHoB c aH€LloruqHbrMLr

SKOJIOfLrrreCKkrMr4 [pOOneMaMn.

SKOJIOfr{qecKoI4

Arryanrnocm pa6orrr o6ycJIoBJreHa neo6xo4nMocrbro rroBbrrrreHrrf, ypoBHf,

6esolacHocrr{, parlr4oH€rrrbHoro HcrroJrb3oBalufl. npupoAHhrx

pecypcoB LI BHeApenrax eQQeKTkIBHbrx TexHoJloruir, o'a:zcrKLT 3arpssndunrrx eo4.

HayuHax HoBLI3Ha I{ccJleAoBanr4fl,3aKnroqaerc.rr B paspa6orKe Lr oKcrreplrMeHT€rrrrnofi

nepzQzraqnv KoM[JIeKcHbIX MeroAoB orrrrcrKtl, olrr]IMLr3arllrr{ TexHorofur{ecKax

rlapaMerpoB, a raK)Ke B o6ocnonaHuz Bo3Mo)KHocrLt r43BJreqeHr{r rleHHbrx

KOMIIOHEHTOB LI3 IIIAXTHbIX BO.[.

,{zcceprallkloHHa{ pa6ora coorBercrByer rpe6onauz.sv, [peAtrBr-fleMbrM K

HayqHbIM LIccneAoBaHr4flM no4o6noro ypoBHr, r4 Mo)Ker cJr)DKLrrb ocHoBoit Atts,

AanrnefiurLIx HayrlHbrx pzBpa6oror, a rarcKe AJrf, BHeApeHLrfl rtortyqeHHrrx peurenufi
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B IpOLI3BOACTBeHHyTO [paKTLrKy.



B pe3ynbrare aHaJrvr3a aBTopeQepra Ar4cceprar1:z,.v 6ruu BbI-trBJIeHbI

cJreAyro IIIkr e 3 aMerl aHug.:

1. B ruaxrHbrx BoAax HepeAKo o6napyNr4Barorc-f, MIlKpoopraHLI3MbI, oAHaKo Iax

BJrr4.rrHHe Ha KarrecrB oqr4uleHHofi soArt n pa6ore He orpa)I(eHo.

2. Heroropue z:o6paxeHr4.rr n anropeQepare npeAcraBJIeHbI HeKoppeKrHo.

BrrrueyrcasaHHbre 3aMeqaHr4r He yM€rJrrror AocrolrHcrB Alzccepraqaonnofr

pa6orrr XoAxzsoAa C.K. llpe4craureHHatr pa6ora flBlrflercfl. saneprueHurtv

HayrIHbIM LICCneAOBaHI{eM, BbIIIOJIHeHHbIM Ha BbICOKOM TeOpeTLIqeCKOM Ll

3Kcnepr4MeHT€urbHoM ypoBHe. llo csoefi Hayvnofi noszsne, uy6uHe npopa6orrcu

Mareprr€Lna u [paKTr'rqecr<ofi 3HarrlrMocrr{ oHa B uonnofi Mepe coorBercrByer

rpe6onanu.rrM, rrpeAbqBnreMbrM K Ar,rcceprarllrrM Ha coLIcKaHvre yu€uofi crerreHl4

AoKTopa rexHr{qecKzx HayK rro cnerlr{€rrrbHocrr4 05.17.00 - XzuzqecKar rexHoJIorLIt

(n rorr,r qucJre 05.17.01 - TexnoJroflr.rr HeopraHr4r{ecKl4x nerqecrn).

PEUEH3EHT:

Ilpo$eccop naQeapu <<TexrroJrornfl

nepepaborra neQrtr tr ra3a> Byxapcxoro
focyAapcrBeHHoro rexHrrqecKofo yHtr

ItorcTop xrMf,qecKtrx HayK: )K. MaxuyAon


