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oQnquarbHoro o[rIoHeHTa Ha A[cceprarlr{oHHyro pa6ory Tn.n.no:o4rr

Xarcuua ll6parurvra Ha reuy: <<Po.nn xuMrqecKrrx rpoqeccoB B Mrrrparl[r

paArtoHyKJrI{AoB n rfl}KeJrbrx MeraJrJroB B 3nocrrcreMax (n ycJroBnflx

TaAxnrcucrana) >) [peAcraBJreHHofi Ha concKaHrre y.reuofi crerreHu AoKTopa

TexHrqecKrrx HayK no creqrraJrbHocrflM: 02.00.00 Xurrus (02.00.01

HeopraHlrrlecKaq xnrvrun) u 03.02.08 - Srco.rrorrrfl (03.02.08.04 - TexHrrrrecKrre

Hayrcu)

3arpxsHenze orpyNaroqeft cpeAhr paALroHyKJrLrAaM:a Lr rnr(eJrbrMr{

MeraJIJraMI4 flBrnerc . oco6rrvr flBJreHI{eM, o6ycnoBJreHHoe Ae.f,TeJlbHocrbro

ropno4o6lrnarolqefi npoMbIIuJIeHHocrLI c [puMeHeHr{eM xkrM[rlecKr{x peafeHToB.

ToKcIaqHocrb xLIMI4rIecKI{x BeIrIecrB u pa4uorlyKJrrrAoB Ha xLIBbre opraH}r3Mbr,

BKJuoqat mo4efi, kr r4x ycroftunnocrb B oKpyxarcqefi cpe4e co3Aaror cepbe3Hyro

AoJIroBpeMeHHyIo npo6nervry. Kruoqesyo poJrb B Mrrlparlr4u paqprorryKJrr4AoB r{

Tf,xeJIbIX MeTaJIJIoB B gKoclrcreMe Lrrpalor xIIMI{qecKr4e peaKl{}ru. PactnopuMocrb,

cBt3hIBaHLIe, o6pa:onanne KoMrrneKcoB Lr oKr{cJrr4TeJrbHo-BoccraHoBr{TeJrbHble

llpoqeccbl, olpeAeJleHo KaK 3afpS3HUTeJrrr lepeMerrlaroTc{ B IroqBe, BoAe u

Bo3Ayxe. Arryuylxlll{t 3TI/tx gJIeMeHToB B nr{rqeBbx rlerurx Mo}r(er rrpr{Becrr{ K Hx

yBerI4qeHrIIo KoHIIeHTpaIIT{Lr y Bbrc[rax pacreHufi, co3AaBar yryo3y AJr.{ 3AopoBbt

IICJIOBEKA.

.ftx rounofi orleHKrr pr{cKoB 3arp.f,3HeHufl. u paspa6orrn eQ0erruBHbrx

MeroAoB peaF,uttlila\nu 3arpt3HeHHbrx reppnropnfi B TaAxurncraHe

Heo6xoAlElrto rrry6oKoe rIoHI{MaH[e xLrMr.rqecKrrx rrpoUeccoB, KoHTponnp)norqrx

MI4fpaIILIrc paAI4oIIyKnI4AoB 14 T{XeJIrIX MeTaJIJIoB. 3ro noApa3yMeBaeT

paspa6offiy rexnolorrafi pea6uwnapu paArroaKTlrBHbrx xBoroxpaHLrrrnrr\,

oqI4crKI{ rIoqBbI lI BoAbI, a raKx(e [porHo3rrpoBaHrae AoJrrocporlHbrx nocle4crnufi

nos4eficrnrax 3arpr3Hrirrelefi Ha oKpyxarcuyro cpeAy. I4syrenne poJrr{

XI4MHTIeCKHX npOqeCCOB B Ml{rparlnkr paAkroHyKJrLrAoB H TDKeJrbrX MeTaJTJTOB B

SKocLIcreMax nznflemcfl eacrcuoil u axmyanauoil sadaveil, Ha[paBJreuuofi Ha



o6ecue.reHr.re ynpaBJrenlnr gKorlorr4qecrofi 6egonacnocrl4 I{ 3aITILITbI 3AopoBbt

qeJroBeKa. AxmyanbHocmb paflomot TurtrosoArr Xarlruta oAHo3HarIHo onpeAeJleHa

r,r rBJr.rerct HacylrlHofi 4nx Hacrof,Irlero BpeMeHlI.

flpoqeccoB, onpeAersrolqllx

3KocllcreMe, Heo6xoArEuoe

Ienon paflomot rBJrsercr Bbr.f,BJreHI4e 3aKouoMepuocreft xrlMllqecKlltx

Mlrlpaqurc paAI4OrryKJI[AOB ]I Tf,)KeJIbrX MeTaJIJIOB

AJI.'I TO'IHOfi OIICHKLI PIICKOB 3A|P{3HEHI1I' VI

,[uccepmaquoHllan pafloma cocToI{T I43 BBeAeuun, 7-tvtl{ rJIaB' OcHoBHbIx

BbrBoAoB u peKoMe511a\uit, crrucKa JrllTeparypbl lI3 457 :nauvrenos"aHl'rfi cIIrIcoK

Jrr{TepaTypbl, ccbIJIoK H [puJIoXeHI{{, BKJltoqarculero TpvI AKTA BHeApeHut. Pa6ora

r,r3JrolKeHa sa 370 crpaHurlax KoMnbrorepHoro reKcra, BKrloqaer 85 ra6nuq, 84

pr4cyHKoB.

H ay wt aa H o I u3 H a uc cn e d o e aH u.fl 3 aKn ru q a emc.fl e cn e dy n t4en4 i

- Bnepntre onpeAeJreHbr roe$SuqueHTbl 6uororu.recKoro norJlolrleHvs' vr

xnMr4qecKuur Mr{fpaqyrs. paAuoHyKJrr{AoB r4 r.roHoB Tf,xeJIbIX MOr€IJIJIOB pacreHl{-f,Mll

B CuCTeMe (fiBOCTOXpaHLIJIIIUe-[OrIBa-paCTeHUe);

- [oJD reHa un$oprvraqur o crerreHl{ x}IMllrlecKoro 3arpt3HeH}Lf, fracrKoB

rroqBbl LI pacrplTeJlbHocr?I n paftoHe xpaHl{nuq;

- olpeAen€u nepeueHb ocHoBHbrx 3afpf,3Hf,Iolqllx XLIMI4TIeCKI'IX 3JIeMeHTOB LI

ux rIoBeAeHUe;

- BrrepBbre BburBJreHbr Qarroprr xugneo6ecnerleHl4s pacrureJlbHocrrl u

wz6upare.IlbHo Bo

o[peAeJIeHbI KOHTypbI rpaH[II 3afp{3HeHl{s noBepxHocTHbIX U

noA3eMgbrx BoA, c olpeAeJreHr{eM Qarrr.recKl{x ypoBHeft xuMplqecKux npoqeccoB

3arpf 3HeHI4-g rexHofeHHbIX apeaJloB ;

- r4ccJIeAoBaHbI rlpoqeccbl anQQysnn paAoHa B HecKoJIbKLIX npl4Mepax c

pa3[nrIHbIM rpaHyiloMerpI4rIecKLIM cocTaBoM KOHKpeTHbIM

rparryJroMerpprqecKr{M co4epxaHrreM qacrI,IU c [cuoJIb3oBaHrIeM ueftrpanrnofi

pa:pa6orKl,IcTpaTerufi .pea6uITLITaI\uvI3arpt3HeHHbIXTepputopuil

KOHIIeHTpaWu xuMLIqeCKI4X SJIeMeHTOB' IIpOUCXOAf,IIIee

BHyrprIBIlAoBoM coo6ulecrne ;

IIOIIBbI:



- [OIyrIeHhI CBeAeHI4fl O CTeneHLI 3arp.[3HeHLIt BOAHbIX CrrCTeM

IIo3BOJIIIBIUUe ycraHoBl{Tb LTCTOqHUKA paAnoaKTLrBHOrO 3afpfl3HeHlrt

rrplrJre raroqlrx Tepp LrT opvir Lr Q eTu B oAOTOKO B ;

p€Bpa6oraHbr MOACJIZ 6CSONACHOTO YNPABNCHI4g PAA}IOAKTITBHbIMI,I

orxoAaMr{ yp aHoBo f o rrpor{3BoAcrB a Ha reppur opvru TaANzrcucraHa.

TeopemwtecKan qeHHocmb rucaeprarlr{oHHofi pa6orbr 3aKJrroqaercr B

BbUIBJIeHI{I{ MeXaHIrt3MOB IIpoTeKaHLIt XI,IMI{IIeCKID( qpOIIeCCOB MLrIpaqUu

paApIorryKJII4AOB n rDKeJIbrx MeTaJIJIoB B 3KOCUCTeMe. COS4aHrZe 3T€uroHHoia ceru

AIIfl paALIaIJLIoHHo-3KoJIorI{qecKoro MoHLITopI{Hra 3alps3HeHHhrx rcppzrOpzfi.

llonyreul4e HoBhIX.{aHHhIX, peKoMeHAyeMbre AJrs npr.rMeHeHrrs 11o pa3pa6oge u
peaJrrl3arlan [poeKToB.

IlpaxmuuecKon 3Haqun ocmb 3aKrroqaerc.f, Bo BHe.{peHne coBpeMeHHbrx

rexHoloruft IroKpbITrIt tloBepxHocrl4 paAr4oaKTlrBHbrx orxoAoB ypaHoBoro

rIpoI43BoAcrBa AJLI cHI{XeHI4.[ pal.vaU/roHHoro SoHa. Paspa6oraHHa"fl, MeroAnKa

lpl4foAHa Arfl' [poeKTI,IpOBaHLIrr, y[paBJreHr,rrr xBocroxpaHr{Jrr4rrleM U

BoccraHoBJIeHI{rI 3alp{3HeHHbrx reppnropufi xog.sficrseHHbrMr4 opraHaMr4

BoAoIIoJIb3oBaHLu z n yre6uoM npoqecce BV3os n o6racrvrxvrMlrn 14 sKoJrofllr{.

JruqHotfi exnud coucKomenfl 3aKrroquucs B au€rJrr43e sapy6exHrx u

oTeqecTBeHHbD( JrurepaTypHbD( AaHHbDL TIOCTAHOBKC peIIreHr,II4

uccJleAoBareJlbcKrlx 3a4aq, npoBeAeHuLr u noAroroBre e ra6oparopHhx ycJroBr{rx,

3KcnepLrMeHTaJrbHhrx ?rccJreloB auuit, aHaJrr43e noJryqeHHhx pe3yJrbTaToB U

QoprvrynzpoBKe ocHoBHbrx rroJroxeH uit u gucceprarluoHHhrx BhrBoAoB.

Marepuarhr Ar'ccepraquvr rpo'rmu AocraroqHo rr'porqFrc anpo6aqnro. llo
MarepLI€IJI€lM AI{ccepraIII{Ia ony1nuxosaHo 123 uayvuam pa6om B oreqecrBeHHbx r.r

sapy6eNHblx ll3AaHmflx, B ToM tILIcre: 3 uouorpa$aur, 29 cra1;nu B )KypHaJrax u3

nepeqHn BAK PT, 4 crarbrr scopus r4HAeKca vr gz B ny6nuraquxx
pecny6'nuKaHcKl4x LI MelxAyHapoAHhrx ronSepeHrlr4rrx, TaKxe 5 vranrrx nareHToB

PT.



Op uzwratt bH o cmb coAepxaH vts. Akrcceprallru cocraBJlt er 7 8,6Yo (Cnpasra

o pe3ynbTaTax npoBepKl4 TeKcTOBOfO AOKyMeHTa Ha H€LrIVqUe 3aI{MCTBOBaHLILI

(anruunaruar), BbrAaHHofi BAK npu fIp*I4AeHre Pecuy6nuru TaAxunucran).

,{uccepmqvrs, Twnilo3oAbl Xaruua Vt6parur,ta coomaemcmElem nacnopmy

cnequunbHocmu 02.00.00 - Xuvras. (02.00.01 - HeopraHllqecKat xurvrnx) ro

cJreAyrouI4M nyHKTaM:

n.4.Pearc\r4oHHaf, cnoco6Hocrb HeopraHIarrecKLIX coeAl{ttenufi. B pa3rl{rlHbx

afpefaTHblx cocTotHuflx 14 SKcTpeMaJrbHbrx yoJIoBLITIX ;

n.5.BgawocB.tr3b Me)KAy cocraBoM, crpoeHrleM v csoftcrsal,Il'I

HeopraHI{rIecKLIX coe4uueuuft ,'

n.10. Mo4elupoBaHlle npoqeccoB, IIporeKarcIUI4x B olcpyxaroqefi cpeAe'

pacTeHr{flX vr )K}rBbrx opraHu3Max, c fracTLIeM o6lerros uccJleAoBanLrfl.

H e op raHu.re crofi xvlv.LrLr.

Oflnacmo uccnedossHun coomaemcmryem nacnopmy cnequ&nbHocmu

03.02.08 - Srolorux (03.02.08.04 - rexHI,IrIecKI{e nayxu) no IryHKraM:

n.1.O6Uue 3aKoHoMepHocrr,r SyurquoHrrpoBaHlu 6uororu.recKlitx cLIcreM B

[pOCTpaHCTBe ]I Bo BpeMeH]I B 3aBLICI{Mo0TLI oT ecTecTBeHHbIX u aHTponoreHHbIX

Qaxropon,'

n.T.Pacxpbrrr4e MexaHLr3MoB B3ar{MoAeficrsufi BeIrIecrB c IIeJIbIo

coBeprueHcrBoBaHr4rr MeroAoB r{x ncrloJlb3oBanufl B HapoAHoM xo3tficrBe,

cHrrxeHr{rr orptrrlareJrbHbrx uocreAcrsuft Me)KBI{AoBbrx B3arlMoAeitcrsuir I.Irs'

qeroBeKa u 6norw;

n.l LTeopernqecKr,re ocHoBbr, MoAeiII,I u MeroAbI paqlroHtulbHoro u

gKo;loruFrecKr{ 6esouacHoro [pnpoAonoJlb3oBaHllt, a raK)Ke 3KoloruqecKoe

o6ocnosaHrle HopM sogAeficrBlryI qeJIoBeKa Ha xfl{Byro np?IpoAy,'

n. /3.MeroAsl 6uororz.recKoro MoHr4Topunta zslaeHeuufi cocrotnl4l

nonylxqufi, coo6Iqecrn, sKocI4cTeM rtoA nosAeficrBl{eM Saxropon cpeAbl

pa:luuHofi rrpr4poAbr, o6ocuoBaHrire nu6opa BIIAoB-I{HAI{KaropoB HerarllBHoro

eogAeficrnux SaxropoB cpeAbr LT orIeHKn Ha pa3HbIX ypoBHf,x 6uonoru'recrofi

opfaHLI3aIIVU.



n. /5.Merogu BoccraHoBJIeHIrt npl4poAHo-Teppr.rroplr€urbHbrx KoMrrJreKcoB,

otlrlcrKa 3arp.a3HeHHbIX Teppnropuitn no4nofi cpeAbr Ha ocHoBe 6zoperrae4uarlvrn;

n.I9.PercoMeHAaIIIrlI Iro [pLIMeHeHr4ro MeroAoB aHaJrrrca r.r rexHoJrorr{trecKr[x

peureHufi, o6ecue.u,IBaloql4x rlpeAorBparrleHlre 3arp.rr3HeHlrr flpupoAnofi cpeAhr 14

Mr4Hr.rMr{3arlurc nos4efi crBufl Ha oKpyxaroqyro 3Kocr{cTeMy.

3ataeqaHun no d uccepmaquoHHo rt paflome :

l.I4srr,repenue Quszrco-xrlMlrqecKr4x rrapaMerpoB Bo.qHbrx o6rerros Ha E.

faSyponcr<orrr pafioHe 6url4 rlpoBe.qeHhr c rroMorrlbro noprarLrBHbrx rrpr46opon

(ra6nnqa 4.1. Texnaqeclflre 4aunue). Ho He npeAcraBJreHa nHsoprraaqza o

rpoxoxAeHr4kr foccranAryTl, Aarbl rrpoBepKr{ Hrru pe3yJrbrarbr xalu6ponru
plcrroJrb3yeMbrx upra6opon?

2.8 ra6maqe 5.8. AIlccepraIII4Ia aBrop rrprlBoAr4Tb MexaHlrqecKpre csoficrsa

rrcKyccrBenHofi KopKH Ha noBepxHocrr4 orxoAoB Ha rpr{ ce3oHa. lloueuy AaHHbre

rrcMeHeHHt MexaHl{rlecrofi llpoqHocrll He cpaBHeHbr c MHoroJrerHLrMrr 4annrrura?

3.Xors s pa6ote npeAJIoxeHbI MeroAhr oqucrKr4 BoAbr or paArrorryKJrr4AoB r{

-TflxeJIbIX MeraIIJIoB, Ho He uccJreAoBaH Bonpocbr 3arpr3HeHrrr no4Hofi cpelbr

paAoHoM r,r npoAyKTaMlr efo pacnaAa.

4.HassaHnela6rtu u rroA pHcyHKoB nreJrareJrbHo orpeAaKTupoBarb.

Orueqennrre HeAocrarKI,I He cHr.rrraror npaKTr4rlecrofi rleHHocrr{

AUCCepTarIr{OHHOf O 14 CCJTeAOB a}Jnfl, Lr ef o aKTyElJrbHo cTb.

Taruu o6pasorra, Al4ccepralluoHHar pa6ora Tulloso4n Xaruua VI6paruva

Ha reMy: <<Polr xrrMkIqecKkIx [poqeccoB B Mlrlparluu pa1r4o.rryKJrlrAoB Lr rflxreJrbrx

MeraJIJroB B sKocrlcreMax (n ycnonurx Ta4xr,rrucrana)>), lpeAcraBJr.rrer co6ofi

3aBeplrreHlrylo HafrHo-LIccJIeAoBareJIbcKyrc pa6ory. lly6nzrcaqulr aBTopa B rIeJroM

rlpaBl{nbHo orpa)Kalor coAepxaHr4e Ar{ccepraquonnofi pa6oru, Koropbre

ouy6nnrcoBaHhr B HafrHbrx perleu3r{pyeMbrx )KypHaJrax. Anrope0epar

cooTBeTcTByeT coAep)KaHLIIo AlICcepTaIInn.

,{uccepraqux Tulloso4rr X.V. coorBercrByer BceM rpe6oaanzxrra

flonoxeunfl. o ropsAKe npucyxAeHnfl. y.r€Hrrx creuesefi BAK npu llpe:r4AeHre

Pecuy6nurz Ta4xuxucraH, yrnepx4€HHoro flocranonJreHkreM llpanzrerbcrBa



Pecrry6nzru TaAxnKI4craH or 30 nroH{ 202I r. 3a Np267, a ed anrop Tulno:o4a

Xaxuu l46paruvl 3acJly)KuBaer rrpucyxAeHufl, yr€uofi crerreHu AoKTopa

rexHllqecKltx HayK rlo cneIIH€LIIbHocrtM: 02.00.00 Xvnvrus. (02.00.01

HeopraHLIqecK€t"jf, xurranx) u 03.02.08 - 3roJrorr{rr (03.02.08.04 - rexHr4qecKue

Hayru).
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[UoAzxon3oAa 3.IU.
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