
OT3bIB

Ha aBropeSepar Al4cceprarlzonnofi pa6oru Xo4xzso4a Cau1rrryrc6un Kocuvr Ha

TeMy <<@usLIKo-xlIMrIrIecKue ocHoBbI KoMrrJreKcHbrx rexnoJrorlrft o.rzcrKr4 rrraxrHbrx

11 crorIHhIX BoA or rffKeJIbIX 14 paArroaKTkrBHbIX MerErIrJroB (na npurr,repe ruaxrHbrx pr

croqHbrx no4 CeeepHoro Ta4xurucrana)>>, [peAcraBneHrryro Ha corrcKaHvre yreHoft

cTeIIeHLI AoKTopa TeXHI4qecKI{x HayK no cleIII4€uIbHocTLt 05.17.00 - XuNau.recKa.x

rexHoJrorux (05 . 17 .0 1 - Texnonorrafl HeopraHlrrrecKrrx neqecrn)

AnropeQ epar AvrccepraIILII4 Xo4xuso ga Canatvryx6uta Kocuua uocnxrq6n

aKTy€uIbHbIM gKoJIofLIqecKkIM 3aAaqaM, cBt3aHHhIM c o.rltcrKoft rrpoMbrluneHHbrx

IlraxrHbrx Lt croqHbrx no4. llpone4enHrre krccJreAoBanuq. HanpaBJreHbr Ha perueuLre

rrpLTopLrrerHbrx upo6levr B o6tacru xzNrz.recroft TexHoJroruu u oxpaHbr

Haln{HO-o4pyxaroulefi cpeAbr, qro coorBercrByer ocHoBHbrM HarrpaBne:aLrflM

TexHuqe c Koro I4 3 Ko JI o f Irrtle c Koro p a3BlrrLrfl rlp oMhrIrrJI e HH o cTpI.

Orurofi rI3 nara6onee ocrpbrx gKororvqecKr4x upo6nervr coBpeMeHHocrq

f,BJlflerct 3arpt3HeHl4e BoAHbrx pecypcoB paALroaKTLrBHbrMrr oJreMeHTaMu. B

ycJIoBI4tx aKTI4BHoro pa3BvrrLrfl. 4o6rr.rur Lr uepepa6orr<z ypala 3HarrLrreJrbHo

BO3paCraIOT pI{CKI4 IIOCTyIJIeIJLTA paAUOHyKJTLTAOB B rrpapoAHbre u [LTTbeBbre BoAbr.

K qllcrry nara6olee orIacHbIX paAVoHyKJrr{AoB, 3alp.rr3Hrrroqux BoAHhre

o6terctu, orHoc.lrct eJIeMeHThr u3 pf,AoB pacna1a ypala u ropun.3rz nerqecrBa

o6la4aror srrcoKofi 6zonoru.recrofi aKTLrBHocrbro, cKJroHHbr rc 6zoar<nSnrayna\w Lr

cuoco6nrr oKzt3blBarb AonroBpeMeHHoe HerarlrBHoe nos4eficrnne Ha 3AopoBbe

qeloBeKa. Ouz MoryT Bbl3hrBarb rlopaxeHlrrr KocrHoro Mo3ra, rqkrroBLrAnofi xelegu.
oHKoJrorrlrrrecKne sa6oJlesa]F^vrs. 14 feHeTuqecKrre MyTarluII.

Haz6olrurylo orlacHocrb rlpeAcraBJrtrror rroA3eMHbre Lr rroBepxHocrHbre

BoAbr, paclono)KeHHble edrusu ypaHoBbIX pyAHLrKoB, xpalkrrrwr\ paAuoaKTLtBHhrx

orxoAoB LI ApyrLIX ucroqHLIKoB paAuarlLToHHoro 3arpr3HeHut. B raKr4x pafionax

neo6xo4zM rlocrotnnrrfi paAl4all[onHrrfi KoHTpoJrb, a raKxe BHeApeHLre na4exnrx
rr BbrcoKoe Q Q errzBHbrx MeroAoB orrr4 crKr4 BoAbr.

ConpervreHHble rexHoJlorlrtr yqaJreHul_ paALroHyKJrLrAoB Lr3 BoAHbrx cr{creM -

zottoo6naeH, cop6qzx, ueu6paHnrre MeroAhr, KoaryJurrlr4lr Lr Apyrure - rpe6yror



rlocrojfiHHoro coBeprueHcrBoBaHufl c freToM BhrcoKofi xrrMLrqecKofi crofix ocru u
paanoo6pa3vrs' Oopt paAI4orryKJII4AoB B pacrBope. Kponae roro, Heo6xoAzrrao

yrIHTbIBarb Bo3Mox{Hoe npucyrcrBue B 3arpr3H€Hnrrx BoAax Apyrr,rx roKcr4rrHbx

KoMIroHeHToB - rsx€nrrx MeraJrJIoB, opraHuqecKrrx BerrlecrB kr KoJInor{AHbrx qacr11u.

qro onpeAeJurer aKTy€urbHocrb AaHHofi 4ZCceprarlr{oHHofi pa6Oru.

Aaropona pa6orrr npoBeAeHo KoMrrJreKcHoe r4ccneAoBa'ue xr4MLrqecKoro

cocraBa IuaxrHbrx u croqHhrx BoA, BKrrcq€iloqee aHaJrkr3 ocHoBHbrx Qnsnxo-
xIIMLIqecKI'Ix napaMeTpoB I4 coAep)KaHLI',. 3arp-fl3Hrlloqlfx BeIrIecTB. B pesylrrare
onpeAeneHbl KrroqeBhre froKa3aren?I3alp.'I3HeHLI-{, BbIrrBJIeHbI XI4MLIqecKI4e gJIeMeHThr

I4 coeALTHeIJvIs', KoHIIeHTpaIIvu KOTophIX IIpeBbIIuaIoT ycTaHOBJIeHHhIe rrpeAenbHo

AorrycruMhre KoHrleHTpar\un (il4{). Oco6oe BHrIMaHue yAeneHo BhurBJreHLrro

rsx€nrrx MeTaIIJIoB Lr Apyrux roKczrlHbrx KoMloHeHToB, rrpeAcraBJurroulr4x yrpo3y

Ans oKpyNatoqefi cpeAbl u 3AopoBbt HaceJleHz.s. lloJr5nreHHbre AaHHBre rro3Bonr{Jrz

oIIeHr4Tb crerleHb rexHoreHHoro nos4eftcrBufl Ha BoAHhre pecypcbr z o6ocnonarr
ne o 6xo4zMocrb p aspa6orxur e @ Q ercrLr BHbrx MeroAoB oqLr crKLr.

B anrope@epare AI4cceprallraonnoft pa6oru rpoBoAlrrcr Bcecroponuuir
aHadrr43 rlpoqeccon cop6quu u Aecop6\uvr paAIzoaKTLrBHbrx 3JreMeHTos z rsx6*rx
MerarlJroB LI3 IlraxrHhrx BoA. Oco6oe BHzMaHne yAen.f,erc.fl LtccJreAoBaHuro KJrroqeBhx

Qarcropon, oKEt3bIBaIouInx BIruAHvre Ha sQ@eKTuBHocrb oqr4crKr4, TaKr4x rcax pH
cpeAbr' TeMneparypa' KoHIIeHTpaIIxfl 3arpflsilurelefi, BpeMrr KoHTaKTa 11 cocraB
cop6enron. llpe4cranlleHbl TexnoJlorzrrecKue cxeMbr oqr4crKLr, c aKrIeHToM Ha

yAaneEue WaIJa, qro oco6enno BalKHo AJrfl BoAHbrx o6rer<roe, 3alpf,3HeHHbrx

paAV orryKnLrl.a}{n.

Ha ocnone pe3yJlbraroB lpone4enHhrx gKcrrepuMeHToB BbrAeneurr naz6oree
eQQercrznHhle MeroAhr oqlrcrKll Anl p€BnkrqHbrx rr4[oB 3arp.rrcHeHuit u o6repoe. B
qacrHocrLI, cpe4n HIlx oco6o BhrAeJulrorct cop6qzonnrre u KoaryJrf,rlr4oHHbre

MeToAhI, KoTophle [poAeMoHcTpLIpoBzUIZ BhIcoKyIo cTeleHb y1?greHvrfr KaK

paAkIoaKTrrBHbrx' TaK LI rrxdnrrx MeraJrJIoB 143 BoAHbrx pacrBopos. TaKxe n pa6ore
IIPEACTABJIEHbI O6qUE BbIBOAbI, PEKOMCHA ATI]g|,1_ I{ NPI{NOX EHKTA.



OcnosHrre HafrHEIe AocrlrxeHllr Ar4cceprarlzonnofi pa6oru XoAxlrsoAa

C.K. nxnroqaror:

flpone4€n Bcecroponnuit alarrpr3 Svsuro-xLrMrlrqecKoro cocraBa ruaxrHbrx r{

croqHbrx BoA, B3trbrx c pa3[LlqHbrx npoMbrrrrJreHHbrx rrpeAnpn rrnit. VIcc.rreAoBaHLre

oxBarLIJIo ruupor<vfi crIeKTp [apaMerpoB, BKJIIoqa.f, coAep)KaHvre rrxeJrbfx MeraJrJroB,

paALIOaKTIIBHbTX SJIeMeHTOB, qro rrO3BOJrr4JrO OnpeAenI4Tb XapaKTep vr crerreHb

3arpff HeHLr{ BOAHbTX pecypcoB.

llsyreHrr [poqecchr cop6qnz paAr{oaKTLrBHhrx n rsx€nrx Mer€rJrJroB vr3

IrIaxrHhIX BoA KaK B crarLIqecKI,IX, TaK rr B l^nnaMuqecKlrx ycnoBllrlx. Oco6oe

BHLIMAHLIC YACNEHO KLIHETI4KC COP6qZN 14 MEXAHI43MY AECOP6IIUU, I{TO IO3BOJILIJIO

BhrtBrITb oco6eHHocrz B3auMoAeitcrrius, 3arpflraureneft c cop6eHrauz. Tarcxe

Aer€ulbHo lIccJIeAoBaH [poqecc o6esxeregLrBantrr. cro.rHofi BoAbr, B qacrHocrr4.

B OAhr, O6pasyroq eitc s. IIpv [poz3BoAcrBe Kpele)KHhr x uz $ennit.

onpe4eleHbr KoJIrIqecrBeHHbIe 3aBLrcI{MocrkT crerreHz oqucrKl,r uaxrHbrx I{
crorlHbrx BoA or p€l3[LIqHbIX TeXHOJIO|TIqeCKI4X n I(ZrMIAqeCKnx lapaMerpoB, TaKI,IX

KaK pH cpeAbl, TeMrreparypa, BpeMrr KoHTaKTa, KoHrleHTparryrfl peareHroB vr

cop6euros. STLI 3aBI4ckIMocrLI [o3BoJILIJILI olrrlMrr3r4poBarb ycJroBrrr [poBeAeHr4lr

OqUCTKII AJUI AOCTI/.X.EHNA MAKCLIM€IJISHOfi E S Q ETTZNHOCTLI.

YcranosreHo BJTLutHVe KJIIoqeBbrx Qarropon Ha rrpoqeccrr oqucrKLt BoAbr or
pa4vroaKTvrBHbfX vr rsxenhrx MerzulJroB rrpn rrpuMeHeHlrLt pzBrLrr{Hbrx MeroAoB:

copoqlIoHnofo, xLtMzqecKoro Lt KoaryJuIIILIoHHofo. Ananzs rroKa3€ul, KaK LI3MeHeHufl

B rlapaMerpax o6pa6orrvr Blrunror Ha ce eKTkrBHocrb z e$Qerrr4BHocrb y1urep1Lr5-

3arpr3Hr{renefi.

Pa:pa6oranrt [pzHIII{[n€uIbHo HoBbre KoMrrJIeKcHbre rexHoJrorr4qecKLre

cxeMbl oqLIcrKLI IuaxrHbrx n croqHbrx BoA, HarrpaBJreHHbre Ha eSQercrueHoe

yAaneHI4e paALIOaKTLIBHBIX u rsx€lrrx MeraJrJroB. llpe4noxeHHbre cxeMbr

I{HTerpupylor pa3nzqHble MeroAhr u rrpoqeccbr, qro o6ecreqzeaer BbrcoKyro

npoI43BoArITeJrbHocTb, SKoHoMkIqHocTb LI SKoJIorI{Irecq[o 6esonacHocTb orrzcTKr{.

Hecuorpx Ha Bbrrxeupuee4dHnrre AocrlDKeHr{rr, B

AUCCepTarIuLt Mo)KHO OTMeTUTb CneAyrorqrre 3aMels.ald.kr'^:

3

aeropeQepare



1. B aerope$epare HeAocraroqHo uo4po6Ho orLrcaHbr ycJroBLrr rpoBeAeHurr

IreKoTopbIX 3KCrrepuMeHToB, qTo 3aTpyArurer rroHuMaHrre rroJr)4reHHbfx pBynbraroB.

2. Btmsrrl4e coBoKytlHoro nos4efi TBLrfl, HecKoJrbKrlD( rrapaMerpoB, HarrprrMep

oAHoBpeMeHHoro IfI3MeHeHn I pH u TeMrlepaTypbl, Ha eoQercrr.rBHocTb oarrrcTKlr BoA

paccMorpeHo HeAocraroqHo uy6orco.

3. B aeropeQepare He B rroJurofi rraepe [peAcraBneH cpaBHrrreJrbHbrit attatus

paspa6oraHHbrx rexHonorufi oqucrKr,r c coBpeMeHHbrMLr MelKAyHapoAHbrMrr

MeroAaMLI, rrro cHrlx(aer o6rerrznHocrb oIIeHKLI vx aKTurlecKoitzua'rnMocrl{.

3arc.rrro.reHue

,{zcceprarllroHHzur pa6ora XoAxusoAa Cau4rryr6uta Kocunra Ha reMy

<<@uslrKo-xlrMuqecKlle ocHoBbr KoMrrJreKcHbrx

cToqHbrx BoA oT r.sxerHx v pa4vroaKTrrBHbrx

Har{HbrM r4ccJreAoBaH}IeM, oxBaThrBaK)IILIM

acneKThl xLIMLTrIecKofi rexnoJIorI4I,I.

Pa6ora coorBercrByer rpe6onaHzsM ((iloJroxeHrrrr o nopf,AKe rrpucyx4e:anlr

yreurtx creuenefi>, yrBepxAenHoro flpanzrenbcrBoM Pecrry6nurul Ta4xLTKr{craH

(or 26 I{IoHrI 2023 roAa J\b 295), 14 orBeqaer KpLrrepvrsM aKTyturbHocrLr, naytrofi

HoBn3HbI vr [paKTLIrlecrofi 3HarrrrMocrn, ycraHoBJreHHbrM Anr, auccepraryufi Ha

corlcKaHue ytenoft crerleHrl AoKTopa rexHLrqecKax HayK. Anrop 3acnyxfl{Baer

npucyxAeHnr crerreHlr AoKTopa rexHkrqecKrfx HayK rro clequzrrrbHocrlr 05.17.00 -
XzNruFrecK€uI TexHoJrorurr (05.17.01 - TexrroJrorrrf, HeopraHlrrrecKrrrx neqecrn)

AOKTOp TeXHr{qeCKr[X HayK, AOTIeHT,

PerropVlncruryraeHeprernxllTaAxvrKr4crana

lloAnzcr A.r.H,, AorIeHTa Zcoso,qa A.T.
Ha.ralrrHnr

OrAen KaApoB Lr cfrerllr€rJrbHbrx pa6or
I4nwury ra e Heprerzxz Ta4x vKucr aHa

rexHonorzfi oqI4crKI,I [IaxrHbrx u

Mer€IJIJIoB)) .rrBJurerc.rr 3aBepr[€Hnrrvr

TeopeTzrrecKl{e u [paKTnqecKl{e

Zcosoaa A.T.

Kapurvron 3.A.


