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HafrHoro pyKoBoArrreJUI Ha AprcceprarllroHHyro pa6ory Bo6o4NaHoeofi 3zHuar4xon
Xarzrra4xoHoBHbl Ha reMy: <<XrauprqecKLre acneKTbr oqr4crKr{ ypaHocoAep)Karrlr4x BoA
or I4oHoB rsxdnbrx MeTaJIJIoB)), [peAcraBJreHze Ha coucKa:nue yvenofi crerreHr{

AoKropa Sznoco0nu (PhD) - 4oxropa no crequanbHocrr4 6D060600 - XHMr.r.s
(6D0 60 60 I - HeopraHkrrrecKa-f, xuvrus. (rexuz.recKr4x nayxz))

XaparcreprrcrrrKa uayuuofi u [por{3BoAcrBeHHofi 4enreJrbrrocrr{ corrcKareJrfl
Eo6o4xaHoBa 3IanHar4xou Xaruvr4NoHoBHa B 2016 roAy oKoHrrrara

xl4Ml4qecKufi SaxyJlbrer XyAxaH.ucKoro rocyAapcrBeHHoro yHr,rBepczrera LrMeHr4

aKaAeMHKa B. faQypoBa rlo clellkraJrbHocrr4 ((xaMrrK, rrperroAaBareJrb xzuuz>>. C
ceHrx6p-a 2016-2019 ro4u pa6oran B KarrecrBe npeno1aBarerrfl n Xy4NaHAcKoM
rocyAapcrBeHHoM yHl{Bepcurere r{MeHr,r aKaAeMr'rKa E. faQypoBa, Ha Saxylrrere
6uotoruu vr xzrMvrqr.

B 2019 ro4y rlocrynllna B AoKropaHrypy e Xy4xawgcr<uir rocyAapcreeHnrrff
yHr4Bepckrrer r4MeHu aKaAeMzrca E. fasypona z oKoHrrr{raF,2022 roAy.

3a ro4rr yue6rr oHa ocBoIrJIa Mero rbr alannza u pa6orbr c paAZoaKTprBHbrMr4

MareprraJraMpr u r.rr)KerbrMr4 MerzurJraMu. 3ro noseonzno efi BbTIIOJTHI4Tb HayqHO-
LIccneAoBarenbcKylo pa6ory Ha raSe4pe opraHr4qecxofi vr npzxla4Hofi xkr;y1nu

Qarynrrera 6raolortrLr u xuMvru Xy4xaH4cKoro rocyAapcrBeHHoro yHLrBepcr{Tera
HMeHI'I aKaAeMI4Ka B.fa$ypoBa I{ B HayqHo-r4ccneAoBareJrbcKoM orleJre AreHrcrea
lro xlluuvecxofi, 6zolornqecxofi, pailva\nosuofi kr r4epnofi 6esonacHocra
Haquoualrnofi Arca4euzra HayK T atxuxucraHa.

luccepraHr rrMeer 28 ony6ruroBaHHbrx HayqHbrx pa6or ro reMe
IkrcceprarJvru, B ToM rrl4eJre, oAHa rraouorpaQzx, 4 xypH€urbHbrx crarrefi
peKoMeHAoBaHHbIX BAK npl4 llpesla4eure Pecuy6nzxz Ta4NurracraH u 22
ny6nuraqufi s MarepuaJlax Mell(AyHapoAHbrx u pecny6lurancr<ux r<onQepeHqzfr.
Anropol,r raKlxe [onyqeHbl 2 MaJrbrx rrareHT Ha uso6pereHzx Pecrry6lnxu
Ta.uxurucraH.

Oqesrca AncceprarlI,ru
Brr6paHnoe Bo6o4NoHoeofi 3.X. HanpaBneHr,re

rlocBrrrleHhr r{3yrreHurro upo6leu BoAHbrx cr4creM

rzccJreloBaunfi B ocHoBHoM

HA Tepplrropllu ceBepHoro
Ta4xurncraHa, 3arpt3HeHHa.s TM. Brrxuenbr MexaHlrsurr cop6qzoHHoro rpoqecca
c rIpuMeHeHI4eM Ay400 v Ay800 Anf, orlucrKr4 ypaHocoAep)Karrlr4x rrraxrHbrx u
ApeHDKHbrx BoA or TM v ypaHa.

Pesylrrarrr npoBeAeHHbrX MoHkrropr4HfoBbrx r4ccneAoBarruit B rrpeAenax
ceBepHofo Ta4xuKl4craHa rtoKa3blBalor, rrro ocHoBHbre r4croqHLrKr4 rrocrynJleHl4ro
r-f,xdnbf,x Mer€urJIoB 14 pa[r4oHyKnrrAoB B BoAHyro cpeAy rBJrrrorcr ropHbre nopoAbr tr



MLIHep€LrIbI. OrN4e.raercs yBenl4qeHl4e coAep)KaHr4-s cynroar - HoHoB B BoAe (n

[epl4oA rIoJIHBHoro cesoua). 3ro Mo)r{er 6urr cB.{3arro c rroBbrrrreHneM ypoBH.s

fpyHToBbIX BOA BepXHefO BOAOHOCHO|O fOpr43OHTa, I{nfl KOTOpbTX XapaKTepHO

rIoBbIIxeHHoe coAepxaHl4e coJreBbrx aHr4oHoB r.r KarrzoHoe. B pe3ynbrare pa3rpy3Kr4

[oBepxHocrHblx v rIoA3eMHbIX BoA B 6acceftne peKr{ Crrplaprz [por4cxoALrr

r43MeHeHr4e COCTaBa peqHbrx BoA.

fiuccepraHroM pa3paooTaHbr

aKTr4BrrpoBaHHofo yfn.f, r43 cKopnylbr

TexHr{qecKr4e yanoBLrfl uonyqeHr4t

yproKa. B erou cJrf{ae, AV o6pa6oraHHrre

npu 400oC, BeAyr ce6s KaK Karr{ouoo6uenukrK, aAV o6pa6oraHHrre npu 800oC, KaK

AHZOHOOOMCHHI4K.

I,lsyreHu Kl4HerLrrrecKr4e npoqeccbr nporeKaHzx cop6quu TM (Pb, Zn, Cu).
BsrsereHrr Qzsur<o-xI'IMkIiIecKI4e rrapaMerpbr H TexHororu-s oqucrKrl 3arp.f,3HeHHbrx

TM (Pb, Zn, Cu) ApeHaxHbIX BoA, BbrreKaroqr{x rz3-rroA xBocroxpaHr{nr4ilIa I-II
oqepeAn r. I,IcrzrcJIoJI uI [raxrHbrx ypaHocoAepxarxr4x BoA Mecropo)r(AeHra-s Knur-
Tan TalxvrKtreraHa. Onpe4eJreHbr oHeprr,r-s aKrr4Barlr4rr ilpouecca cop6qura TM (Pb,

Zn, Cu) I43 ApeHaxHbIX BoA, Berr4rruHa AJrr cBr4HrIa paBHa 3,53 r<fx/uom, Ans TIZHKa

- 13,31 xlx/vroJlb I4 An,a MeAI4 - 5,61 rflx/rrronr. Sneprvr aKruBarJtrkr npoqecca

cop6qzn TM (Pb, Zn, Cu) I,I3 IrIaxrHbIX BoA npu nepBu'rnoia cop6quz: An.rr cBr4HUa

paBHa 5,61 rflN/ruolr, An.r rIr{HKa- 8,31 rlN/uonbvrAnfl.MeAur -10,64 r[x/uolr, a

npI,I BTopIa.rHofi cop6urzrz 3TI4 BeJIIzr{I4Hbr Haxolrrc.rr B r4HTepBaJre or 4,80 - lo 22,84
r<!x/uonr. VcranoBJreHbr rexHoJrorrrrrecKr4e napaMerprr cop6rlr4oHHoro npouecca
TM (Pb, Zn, Cu) vypaHa r43 rxaxrHbrx v ApeHa)rubrx ypaHcoAepxaulr4x BoA.

Anropou Al{ccepralluoHuofi pa6oru perxeHa oI{Ha v3 cuoco6oe orrucrKr4

ypaHocoAep)Karrlr4x rxaxrHbrx u ApeHaxHbrx BoA or TM (Pb, Zn, Cu) u
paAI4oHyKJII4AoB, Koropbre Moryr Aarb onpeAenenHufi 3KoHoMr{.recxufi a$Sexr.
Paspa6oraurr npI{HIII4nIzaJIbHbIe rexHoJrofl4rlecKue cxeMbl orrr4crKr,I [IaxrHbIX Ll

ApeHalKHbrx ypaHocoAep)Karr{krx BoA or TM (Pb, Zn, Cu) ra ypaHa. llpone4eHrr
la6oparopHble ucrrblTaHr4-f, orrr4crKr4 ypaHocoAep)KarqLrx BoI or r4oHoB TM (Pb, Zn,
Cu) 14 ypaHa c noMolrlblo cop6qzonHoro MeroAa. B pe3ynbrare npoBeAeHHbrx

I4cnbITaHI4fi uonyveHbl IloJlo)KrzreJrbHbre aKTbr na6oparopHbrx ucnrtTJartuit.

Pesy.rrrrarbr rrccJreAoBaHuq Moryr 6rrrr LrcrroJrb3oBaHbr xos.f,ficrsyrcqr4Mtr
cy6rexrarrau Bololonbsonarereft, AreurcrBoM Menr4oparlr4rr Lt r4ppr4tarJkrkr [pr4
flpanzrenbcrBe Pecny6nrar<z Ta4xvKuaraHa, raKxe n yve6noM npoqecce BV3oe
[plr noAroroBKe KaApoB e o6racrr4 BoAHbrx pecypcoB.

OcuoeHrre oKoJlorl4rlecKr4e pr4cKrl, cB.s3aHHbI c AaHHbrM Saxropona,
o6ycnoueHbl MI{rparyueft cynr$ar-kroHa, paAraoaKTr4BHbrx u rq)Kerbrx MeraJrJroB rroA

nos4eficrBkleM naereoQar<TopoB c rroBbrrrreHHbrx r{acrn penre$a r4 aKKyMylrqraefi e

noHI,DKeHHbIX. [auHoe o6croqreJlbcrBo o6ycnaerr4Baer ueoSxo4zMocrb paapa6orr<z



LI npaKTI4qeCKOI4 peann3arllrr4 MepollpprflTnl1r IIO peKyJrbTVBarJUVr XBOCTOXpaHLrJrr4rrI

rIpLIJIeraIouIefi TeppvrropkrLr r4 3a rrpeAeJraMkr caHr4TapHo-3arrlr4THofi gonrr.

CooreercrBrre nayuHofi rcea.ruQnKarlrru corrcKareJrfl yqeHofi crenen r\ Ha

KoTopyrc oHa rrpeTeHAyeT

-copoquoHHozo npoqecca npu ouucmKu ypaHocodepucau4ux eod om uoHo6 mflucerux
Memqmo8.

llo csoefi aKTyaJIbHocrI,I, uayvHofi HoBr{3He kr [paKTlrrrecxoft 3HaqzMocrr4

AVccepralll4t Bo6oAxauoeofi 3r,rHnar4xoHa Xar<znaAxoHoBHbr coorBercrByer
rpe6oeanz-au BAK rrpr4 llpesz4enre Pecny6nzr<u TaAxzxzcraH,
npeAbqBnqeMblM AoKropa $urroco$vn (PhD), a ranxe florroxeHvrfl. o nopqAKe
npI,IcBoeHLIf yr{eHbrx crertenefi v npr4cpKAeHI4s, yr{eHbrx zr;auvtit, npzHtTofo
fIocraHoBJIeH?IeM llpanureJrbcrBa Pecny6nzxu TaANZKrrcraH or 30 uroH-s 202I
roAa, Ns267 r4 Mo)KHo peKoMeHAoBarb r< oQzqnanrnofi 3aulure.

Hay.rHufi pyKoBoArrreJrb :

AOKTOp TeXHUqeCKLtX r, upoQeccop,

4zpexrop @nn rlo xl{M?Iqecxofi , 6uororz.Iecxofi ,

paALrarIuoHHo 'iacHocru HAH T al.xuxucr aHa

e CorauficKo xHqS- Hasapon Xonvrypo4 MapzuoBr,rq

Adpec: 735730, dcrcurcucmeH, z. Eycmou, yn. Onnauuyxa, I A.

holmurodl8@,mail.ruTen.: (8 34 51) 5-I>

Ilodnuuuocma nodnucu d.m.u., npoQeccopa Hasapoea X.M. 3a6epflro:
Llucnercmop rcadpoe @wruana Aeeumcmna no xutvuuecrcott,

6uon o eu.t e crcoti, p a d uat4uo uu o il u
HAH TadcrcurcucmaHe e Coeduilc

zoepHou O%onacHocmu

,{uccepralll4oHHar pa6ota Bo6olxauoeofi 3znHarAxona XaruMA)KoHoBHbr Ha

TeMy: <<Xr,rNaA.recKI{e acrreKTbr or[rcrKr{ ypaHocoAepxarulrx BoA or r4oHoB rsxdlrrx
MeTaJIJIoB)), npeAcraBJleHkre Ha cor4cKaH e yveHofi crerreHn AoKTopa QunocoQuz
(PhD) AoKropa rro cilerlr4arrbHocrr{ 6D060600 Xuvrux (6D060601 -
HeopraHI4qecKa-f, xr4v'vrfl. (rexuurvecKlrx uayrcu)), -qBr-f,erc-s 3aBeprrreHuofi Hayvuo-

rceanz$uraqzoHHofi pa6orofi, B xoropofi coAep)Kr4Tcf, p rueHr4e HayqHbrx u
TCXHI4qCCKI,IX 3ANAq

aKmugupogaHHozo yzrn
Paspa1omauut

u3 cKopnynu yprcKa

mexHuqecKue ycJtogufl nolyueHufl

u BdnEreHbt MexQHu3Mbt npomeKaHue
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flara: <<29>> aBrycra 2022 r.

/f^a4- A. Adxatvoe


