
<<VrnepxAalo>)

,,{uperrop Ozsuro-rexHlrqecKoro uHcrl{Tyra

rau. C.Y. Yvrapona AH Pecuy6turcu

TaAxurucraH, AoKTop Qusurco-
HayK, upoQeccop,

A,IIXI'IKI{CTAH

X.X. MyNauHos
((28" anpeJlf, 2016r.

OT3bIB

ne4yrqefi opraHlr3arlr4r,r Ha Al4ccepraql{rc Mynnoenofi Hyrpn Masa6uoeBHbl

<@usllKo-xlrMuqecKue csoftcrea crrJraBoB cBI{HIIa c qelorIHo3eMeJIbHbIMI,I

MeraJrJraMu), [peAcraBJreHHofi rc saIqHTe Ha co[cKaHl{e yueHoft crerreHll KaHAI4Aara

xrlMr{qecKr{x HayK rro c[eur{€lJrbHocrl{ 02.00.04 - "@u3u.recK€tt xr4Mr4fl".

AxmyanoHocmb usfiparuuoit menou CnuHeq H ero crrJIaBbI rlpeAcraBJlslor

co6oft HecoMHeHnrrfi Hayqnufi u rrpoMblrunennrrfi I{HTepec. llo cnoefi TeMarI4Ke,

uoCTaHoBKI{ BoIIpoCA V pe3ynbTaTLIBHocTu, AI{ccepTaII}Is .f,BJIfeTCt aKTyalruoft z

cBoeBpeMennofi B HayqHoM vr [paKTHrrecKoM orHolueHrlu. Cnnanu Ha ocHoBe

cBHHrIa IuUpOKO Lr0nonByroTc.f, B rrrApoMeTaJInyprI4LI, f€urbBaHoTexHrlKe,

aKKyMyJrflTopHoM kr ra6enrHovr [pon3BoAcrBax. OAsaro Borlpoc [paBl,InbHoro

nu6opa JrerlrpyroqLrx gJreMeHToB rrpu pa3pa6orre cocraBa HoBbIX crIJIaBoB Bce eule

ocradrcq orKpbrrbrM vr rrpr4BneKaer BHI4MaHue cleqrlaJlllcroB.. Bu6op

qenoqHo3eMeJrbHbrx MeranJroB, KaK Jlerl{pyrcqux Ao6aeoK, aBTopou o6lscHf,erct

ux rr,ro4usr4rlrrpyroquu AeficrBreM Ha crpyKTypy cBrIHqa I4 ero cnJIaBoB. Xaparrep

sosAefictnz.f, rIeloqHo3eMeJIbHbIX MeTaJIJIoB Ha aHoAHoe noBeAeHI,Ie cBI{HIIa

onpeAeJltercg ux Mer€uIJIoxI,IMI4rIecKI,IMu u 3JIeKTpoKaraJIIaTrIlIecKI,IMrI AeitcrsusMra.

OruoAa MoxHo 3aKJrrorrr4Tb, qro reMa Al{ccepralluouuofi pa6oru flBr.flerct

aKTyanbHbrM Lr rrpeAcTaBJlfleT HayqHblu u [paKTuqecKLIu uHTepec.



- ycraHoBJreHbr reMneparypHbre 3aBrIcI,tMocrH TerrJroeMKocru, roeSQuqHeHTa

TenJIOOTAaqI{ Vl TepMOAUHaMUIIeCKI'Ie

qenoqHo3eMeJIbHbIMI4 MeTaJIJIaMI{;

UCCIeAOBaHI''IYI, TaKI4MH KaK TepMOrpaBLIMeTpI,U,

cneKTpocKolut, noTeHIII,IocTaTr4qecKLIfi MeToA, a TarcKe

flo 4ucceprarlr4rr MoxHo BbrAenI{Tb cneAyroque ocHoBHbre rryHKTbI, Koropble B

3HaqlrrelbHofi crerreHrd 6unu perueHbl BnepBble Artr H3yqeHHbrx crrJraBoB:

- SKCrrepuMeHT€IrrbHo nonyreHbr KHHerr{qecKr{e H SHepreTHqecKr4e xapaKTepucTr4Ku

npoqecca oKLrcJreHut cfrJraBoB cBLrHrIa c ulenoqHo3eMeJrbHblMlr MeTaJrJraM, B )I(LIAKoM

cocTosHHll;

- 3aBLrClrMOCTLl aHOAHbIX XapaKTepHCTLIK CIIJIaBOB CBr{HrIa C UenOqHO3eMeJIbHbIMI4

MeraJrJraMLr B cpeAe sneKTpoJrura NaCl p€t3rHrrHofi roHqenrparly.u;

- ycraHoBJreHbr cocTaBbr pa3paooTaHHhrx crrJraBoB cBr{HrIa, coAepxarrlr4x

ulenoqHo3eMenbHble MeTzLIrJrbr.

,{ocmoeepHocmb u o6ocruooaHHocmb [onyqeHHbrx BbrruelepequcleHHbrx

HafrHbrx noroxenufi u BbrBoAoB [oATBepxAeHbr pe3yJrbraraMll

3K0lepr,rMeHTurJrbHoro u3)n{eHHr crrJIaBoB B rrrlrpoKoM prHTepB€rJre TeM[epaTyp,

KoHrIeHTparJLrr4 3JreKTpoJrura NaCl pa:nu.rHbrMn MeroAaMlr Szsuxo-xuMllqecKldx

Merannorpa{'ux, I4K

crrnaBoB B pexuMe "oxraxge:nvrfl", o6pa6omofi gKcrrepl4MeHTaJrbHbrx AaHHrIX c

rroMonlbro KoMrrbrorepHbrx rporpaMM MS Excel u Sigma Plot.

Hoeusrua HayqHux nonouceruufi u eueodoa Ar{cceprarlulr noArBepxAeHbl

ny6nuraqueft 6onee 51 ne.rarHux pa6or, B ToM qr,rcre 1 uonorpa$uu,10 craruefi s

xypHanax BXoMrrIr{x, repeqeHb BeAyrqux perleH3upyeMbrx xypHanoB,

peKoMeH4yeMbrx BAK P@,37 Marepn€uroB n re3ucoB AoKJraAoB Ha roHQepeHrlrrf,x ?r

nonyreHHbrMlr 3 MErrrbrMH rrareHTaMn Pecuy6Jrr4Kr.r TaAxr,rrucraH. Bce HafrHbre

rroJro)r(eHlTr BbrHoclrMbre aBTopoM Ha 3aIrIlITy, [onyqeHbr LrM BnepBbre.

,{uccepraqux rBJr.rrercr 3aKoHqeHHbIM HayqHbrM r{ccneAoBaHlreM

IIocraBJreHHbrMu 3a4aqaMlu', pe[reHl4e Koropbrx [prlBeno K paspa6ome $usuro-

Synrqlrn crrJraBoB cBI{HIIa c

LI3MepeHI4eM TenJIOeMKOCTI{

q€rxo

xuMurrecKr4x ocHoB cI{HTe3a HoBbIX cBI{HuoBbIX ctIJIaBoB I4 cnoco6oe noeHllrer{kr:l ux



Koppo3uoHHofi crofiKocrn. Ilpzne4€Hnrte B Ar.rcceprarJuvr pe3yJrbrarbr nonfreHbr

JrlrlrHo aBTopoM vrnvnpv e€ ueuocpeAcrBeHHoM fracrrrr4.

C o d epxc an un d uc c ep ma Uau

[uccepragux cocroLlT u3 BBeAeHI,It, .rerrrp€x rJraB, BbIBoAoB 14 crrr{cKa

I4cnonb3yeuofi JII,ITeparypbI. Ona HsnoxeHa Ha 170 crpaHr4rlax c [pr.rJroxeHlreM,

coAepxnr 86 pzcynron, 48 ra6nuq u I20 ncroqHr.rKoB Jrlrreparypbr.

Bo eeedeuuu o6ocnoBaHa aKry€LllbHocm pa6oru, cQopMyJrlrpoBaHbr rlenb v

3aAAqI.I LICCJIeAOBAHVIS., OTpaXeHa r{X Ha) IHar I4 npaKTlrrrecK€tt 3Haqr4MocTb.

B nepeofi zJtane npLIBeAeHbI nllTeparypHbre cBeAeHur o renloQlr3uqecKLrx

o6o6rqenHoe 3aKJIIoqeHHe LI cocraBJreHbr 3aAaqr4 AuccepraquoHuofi pa6oru.

Bo emopoit enaee rpeAcraBJIeHbI pe3yJrbrarbr LrccJreAoBaHr4fl reMueparypuofi

3aBI{cI,IMocrI4 TenJloQuru.recrzx csoficrB r{ TepMoAr{HaMr{rrecKHX QyHxqufi cnJIaBoB

CBHHUA C IUEJIOIIHO3 EMEJIbHbIMI{ METAJIJIAMT4.

Bo mpemuefr znaae rrpr4BeqeHbl 3KcneprrMeHTaJrbHbre pe3ynbrarbr r43yreHr/rf,

KUHCTI{KI'I OKHCJIEHI{' CNJIABOB CBI,IHIIA C SJICMEHTAMI{ IIOATPYIIIIbI KANbIII{II B

XI{.[KOM COCTO'HI4U.

B uemedpmoil znuee rpeAcraBJleHbr p$ynbrarbr r4ccne.[oBaHufl. aHoAHoro

[oBeAeHI{f, ctIJIaBoB cBI4HrIa c ulenoqHo3eMeJrbHbrMr{ MeraJrJraMu n HeftrpalsHofi

cpeAe eJreKTporrerra NaCl.

flocraueHH€tf, AI4ccepraHToM Ilenb npoBecrr{ r4ccneAoBanvrss 3aKJrK}qaurluecs

B ycraHoBJIeHIrIl Qnsurco-xllMlrqecKux, TepMoAr.IHaMruecKLrx u aHoAHbrx cgoficrs

crIJIaBoB cBI,IHIIa c IqerorrHo3eMeJrbHbrMl,r MeraJInaMLr AIrfl paapa6omu HoBbrx

Koppo3llonnocroftrux c[JIaBoB Ha ocHoBe cBI,IHrIa, BrroJrHe coorBercrByror

non] IeHHIIM pe3ynbraraM. Ocnonnue rroJroxeHr{lr Ar{cceprarr$v, Koropbre

BblHoc.lrrc;t Ha 3aIrIHTy H Hayrnafl. HoBr43Ha pa6oru, TaKx(e coorBercrByror

flocraBJreuuofi ueJru.

cnoficrsax, oco6eHHocrtx oKl4cneHr4f, vr

IIOBeAeHI'rr CBr4HrIa, UIeJrOrIHO3eMeJrbHbrX

KOppo3kroHHo - sJreKTpoxLrMkrlrecKoro

Mer€LJIJToB I,I curaBoB c HrrMr4. CAenaHo

AnropeSepar aAeKBarHo orpaxaer ocHoBHoe coAepxaHrle Ar,rccep ra\vu.



,{nccepra\1rfl, vr anropeQepar oQopMJreHbr B coorBercrBr4u c |OCT P 7.0.1 1 -

2011. Crpyxrypa, coAepx(aHlle, a raKxe o{opunenue cnr4cKa qzrupyeuofi

nl,ITeparypbl, 3a r{cKrroqeHueM He6onrurux norperunocrefi, coorBercrByer |OCT

P.7.0.11. 20Il <<Cucreiraa craHAaproB no un$opuarpn, 6u6lnoreqHoMy Lr

I{3AareJrbcKoMy Aeny. luccepraqur. v anropeQepar Ar{cceprarluu. Crpyxrypa u

rrpaBr{Jra oQopvueHu.s. M. : Cran4apuaHSoprr,r. - 20 l2>>.

,.{ucceprallr4oHHar pa6ora Mynnoenofi H.M. coorBercrByer nacropry

clequanbHocrrr 02.00.04 - Onsu.recKar xuMlr.f,, Koropbre orpalxeHhr B ruasa 2

"I4ccre4oBaHl{e reuro$usutrecKlrx ceoficrs H TepMoAr{H€rMlrrrecKux Qynrqufi

cnJIaBoB cBTIHIIa c qenoqHo3eMeJIbHbIMI4 ruerarrarrr4" Lr fJraBe 3 "Knuetutca

OKUCJIeHIIf, CIIJIaBOB ABLIHIIa C IqeIOqHO3eMeJIbHbIMLI MeT€illIJIaMLI, B XLIAKOM

cocro.f,Hl4Lr", rrro Aaer ocHoBaHlre npLrcyAl{Tb coplcKareJrro yqeHyro crerreHb rro

cneur4 €rJrbHo crrr 02 .00 .0 4 - " @u3u.re cKaf, xvrMtrfl" .

CoqepNauue ony6nuroBaHHblx aBTopoM 6onee 50 HayrrHbrx pa6or, ro

pe3ynbraraM Al{ccepraquoHnofi pa6oru, coorBercrByrcT e€ coAepxaHrrro u

orpaxaror ocHoBHbre rroJrox eHufl pa6oru.

Hayrurte [oJIo)KeHut AI{ccepraIIHLI, Koropbre BbrHocf,Tcf, Ha 3arqr{Ty,

AocraroqHo [oJIHo orpaxeHbr B HayqHbrx nybnurca\Lrflx, B rracrHocrrr B "Xypuan

Queuuecrofi xuuuu".

Hayauan u npaKmwecKafl gHaquJwocmb pa6orsr oqeBLrAHa, rrocKoJrbKy

[oJIyqeHHbIe pe3ynbrarhl rlocJry]KIiJII4 ocHoBuofi 4nx paspa6orKr,r cocraBa HoBhrx

Koppo3llosHocrofirr4x crrJraBoB Ha ocHoBe cBuHIIa, a raKxe cuoco6os rroBbrrueHut

Koppo3l,IoHnofi crofirocrH H yMeHbIueHI4LI oKlrcJr.f,eMocrlr crrJraBoB. Paspa6oraHHbre

noJIoxeHLIt 3alrluuleHbr aBTopoM TpeM.f, MaJrbrMt4 rrareHTaMr4 Pecny6nurz

Ta4xnrcucraH, Koropble peKoMeHAoBaHbI B rrpor.r3BoAcrBe 3arrluroit o6oloqru n

xa6emuofi rexnuxe.

Hoeusna nonyqeHHbrx pesynbmomor u eueodoe

HecouneHHbIM AocroI{HcrBoM Al{cceprarlnonnofi pa6orrr Mylloenofi H.M.

.lBJltrcTct HoBbIe 3KcrreprrMeHT€rJrbHbre pe3yJrbrarbr 14 Lrx rnanu$uqnpoBaHHoe

o6cyxgeuue. ,{ucceprarJr4fl. flBnflercs. 3aKoHrreHHbrM Ha} rHbrM HccJIeAoBaHHeM c



rIeTKo rIocraBJIeHHbIMH 3al.avlaMvl pe[reHr4e Koropbrx [plrBeno K pa3pa6orKe

Qusnxo-xHMLIqecKI{x ocHoB noJD reHl4tr HoBbIX MHoroKoMtIoHeHTHbrx cBLIHuoBbrx

cnJraBoB, coAepxarqr{x rqenoqHo3 eMeJrbHbre MeTaJrJrbr.

3 amevanttn no codepucaruuro duccepmaquu

1. B rJIaBe 2 pa6orrt npeAcraBJreHEr pe3yJrbrarbr LrccJreAoB aHufl

renno$zsnqecKllx 14 TepMoALIHaMI4rrecKHX csoficrs crrJraBoB. B p€BAene 2.7

AUCCepTaIIUU [pLlBeAeHa yCTaHOBKa rr MerOAr,rKa lr3Mepelfrvrfl. TenJroeMKocrr{ TBepAbrx

ren (crp.38 - 50) 14Ha ocHoBaHl{vraHurusa r4Meroquxcr B JrlTreparype cneAenrfi o

TeUIOeMKOCTH qLICTbIX MeTaJInOB, I43MepeHHbIX pa3[LITIHbIMH MeTOAaMI4, aBTOp

ocraHoBl4Jlcf, Ha MeroAe "oxflalK4eHvrfl", KaK nau6olee AocroBepHoM cnoco6e

I{3MepeHH.fl Te[[oeMKocrl{ TBepAhIX rer. B 4zutrnefiueM r4ccJreAoBaHlrf, Anofinrrx

cnJIaBoB rIpoBeAeHbI grllM MeroAoM. OAuaro AocroBepHocrb gToro MeroAa B

ocHoBHoM ycraHoBJIeHa Anfl qLTcrhrx MeraJIJIoB. HeusnecrHo HacKoJrbKo .rIaHHbrM

MCTOAOM MO)KHO NOJIYIII4Tb AOCTOBCPHbIE PE3YJIbTATbI ANfl ABYX LI

MHO| OKOMIOHCHTHbIX CIIJIABOB.

2. He npI,IBeAeHbI AocraroqHo apryMeHTrapoBaHHhre o6rsc*elus pocra

TeIIJIOeMKOCTI4, 3HT€uIbnI'tU V 3HTpOnUr4 CrrJraBOB C pOCTOM TeMrrepaTypbr u

coAepxaHl4fl [IeloqHo3eMeJlbHoro MerarrJra B cBr{HrIe, 3a r4cKJrrcrleHr{eM Qpasu

"ynelngeHl{eM cre[eHI4 rereporeHHocrl{ cBr4HIIa ilpu efo Jrerl4poBaHr4r4

ulenorrHo3eMeJrbHhrMlr MeraJr JraML{' (crp. 8 2 ).

3. B ra6nl{Ilax, npune4eHHblx B Allcceprarl?ru, rleJrbre qLrcra or 4po6nofi.racrlr

orAeneHbl sausrofi. B nnreparype npLIHsro Lrx orAemrb ro.rxofi. 3ro racaercf, Bcex

6es ncrrlroqeHlrf, ra6lnu.

4. B reKcre AucceprarluouHofi pa6omr u anropeQepra Bcrpeqarorct

fpaMMarr{rrecKrre kr crurlrucrurrecKlre oruu6ru.

3axnnqeHue

llpune4€uuue 3aMerraHz.tl He yM€rJnror Aocror{HcrBa rrpeAcraBrennofi K

3aIrII{Te AI,IccepraIII4tI, Koropas, flBnflercr HayqHo-KB€rJrlrQuraquouuofi pa6orofi, n

xotopofi Ha ocHoBaHr4r4 BbInoJIHeHHbIX aBTopoM HccneAoBattuit perxeHa Ba)KHarr

Haf{Hat u npoMbIIIrJIeHHaf, npo6lelura no cIlHTeBy r{ r43freuuro Qusr{Ko-xlrMrrrrecKLrx



cBoficrB crrJraBoB cBI,IHrIa c uIelorrHo3eMeJIbHbIMIa MeraJIJIaMI,I. ,.{uccepraqur

Hanr4caHa rpaMorHo 14 Ha xoporxeM pyccKoM fl3blKe. llpe4cranrleHHaf, AI,IccepraIIIlt

nonHocrbro coorBercrByer rpe6onauusu n.9 - 14 'ofloloxenvrfl. o npucyxAeHnu

yqeHbrx creneHefi", a ee aBTop Mynnoena Hyxpa Masa6uoeBHa 3acJlylKllBaer

npncpKAe:nnfl. ucrouoft yrdHofi creneHH KaHAI{Aara xI{MI4rIecKI{x HayK no

crreul{zulbHo crl4 02.00 .0 4 - "@H3uqecK€ts xLIMI,IS" .

Orgrrn o6cyx4en vr o4o6peH Ha Haytro-rexHurlecKoM coBere I{eHrpa

LrccneAoBa:nkrfl. 14 rrcrroJrb3oBanvrfl, noso6nosJlf,eMblx ucroqHuKoB gHepruu npl4

Ouszro-rexHrqecKoM r,rHcrr4ryre r{M. C.Y. Yuapona AraAeMIa}I HayK Pecuy6luxu

TagxvrucraH, rlporoKoJl Il!3 or 27 anper'r.2016r.

Plxono4rntenr I-{enrpa uccneAoB aHHfr vI I,Icfi onb3oBaul'It

so go 6HosnreMbrx r,rcrorrHr4 KoB gHeprI{I,I upu Ozsnxo-

TexHuqecKoM I4HcrI{Tyte LIM. C.Y. Yuaposa AraAeN{I'II'I HayK

Pecuy6ruru Ta,qxraxracraH, AoIIeHT, KarrA. TexH. HayK rlo

cneupraJrbHocrfi 'oTexsoJlorut gJIeKTpoBaKyWHbIX

MareprdanoB r,r rroJry IIpoBoAHI,IKorsx upu6opoB"

E - mail: kurbon4T@mail.ru Pa6.rer.: (+992-37)225 -79 - 16

Beayrqrafi uay.rurtfi corpy.uHl4K I{eutpa uccneAoBan}It I4

uclonb3 oBauug nos o 6HoBJtf, eMbIX I4crotIHI'IKoB SHepf I'III

Ou gll o -rexHl{qecKoM I,IIrcrI4Tyre urvr. C. Y. Yuap ona

Axa4eunn nayr< Pecuy6nuxu TaANurractaH, KaHA. xlIM.

HayK rro cneullanbHocrrl Iro clleqrlaJlbHocTl,l

02.00.04 - "Ou3ll.recKa"fl xI,IMLIfl"

Mo6.ren.: (+992) 98 - 516 - 5l - 64
Ca$apon Anrnpuo fou6osll'r

T.A. Torues

Onguro'rexHI,IqecKoM

ren.: (+992-37) 225 -

floArnnnocrb noArrr{cu Ka6ytona K.K. u Catfapona A.f.

noATBep)KAaro:

V.reHHfi ceKperapb @rasuro-texHllllecKoM I,IHcrI'ITyre I{M.

C.Y. Yrrrapoea AxaAeN,II4H HayK Pecny6nuxra TaAxurucran

27 anpem2016r. {wu
Pecny6nura Ta,uNu 730463, r.[yuran6e, up. C. Aftnu, 29911,
r,rHcTr4TyTe rirM.
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nayr Pecuy6rurra TaANzxv cran.


