
oSuqlranbHoro orrrroHeHTa

Orusre
Ha AIrCCepTarIr{oHHyro pa6ory IIIupuHooa

Mr.rprcyp6ona 9u.n.naesrrra Ha reMy <CsoficrBa aJrrcMrrHr{eBoro crrJraBa AK9

c rrleroqHo3eMeJrbHbIMrr MeraJrJraMu)>, tlpeAcraB"uenuofi Ha corrcKaHr{e

yveHofi crerreHrr KaHAr{Aara rexHuqecKr.rx HayK rro crequaJrbHocrr{ 05.02.01-

Marepr{aJroBeAeHne (n ruarunHocrpoeHuu)

[raccepraqux lllnpuHona M.rI. rpeAcraBrreHa B Br{,qe cneq?raJrbuo

tloAroroBlenuofi pyKonr{ci{ :r.a169 crpaHnuax, coAep)Krnr 55 r.a6rrwg,71 pucyuox.

Pa6ora cocrol4T u3 BBeAeHI4t, r{erbrpex fJIaB, 3aKJIror{eHH.f,, BbrBoAoB,

6u6nzorpa$uu (100 Har.rMeHoBawufr), npuloNeHzfi. Ocuonuue Hayr{Hbre

pe3ynbrarbl Al4cceprarrr4vr ouy6nuroBaHbr B Haf{Hbrx r43.qaHr4.flx, BKJrrorreHHbrx B

cIII4cKax BAK rrpu llpe:u4eu:re Pecuy6nraxra Ta4xzrucraH. AnropeSepar

pacKpbrBaeTocHoBHoecoAepxallvreAprccepTar\krkr.

,{uccepraqux l[npraHona M.rI. orBeqaer Qopuyne crequanbHocrr4

05.02.01-MarepI4€LJIoBeAeHI{e (n Malur4Hocrpoennu), KaK pa3Aena rexHz.{ecKofi

HayKI4 o6 o6rqux 3aKoHax, onpeAeir-f,rollr4x crpoeHr{e BerrlecrB, HanpaBneHr4e u

cKopocrb xzMurrecKux IrpeBpalqeuwir rrpr4 pa3nzrrHbrx BHeTuHHX ycnoBrrrx; o

Korizr{ecrBeHHblx B3al{MoAefi.crn.ug Me)Iqy xI,IMI4rrecKrIM cocraBoM, crpyxrypofr

BeluecrBa r4 ero ceoficrnaN{u.

O6racrr uccJrenoBaHr.rfl: 3 rcnep air,r eHTaJrbH o e onpeAeneHr4e

TepMoAI{HaMuqecKHx cnoficrB BerqecrB, pacqer repMoAr4HaMr,rqecKux Syuxqufr

IIpOCTbIX n CJIOXHrIX CTICTeM, B TOM rrl4ore Ha OCHOBe MeTOAOB CTaTHCTIaqeCXOfr

TepMoArIHaMLIKLr, I,r3yqeHLTe repMoArrHaMr4Krr Sa:onrx rlpeBpatqelauit u Sasonrrx

[epexoAoB, a raKx{e I{3yrIeHHe npoqeccoB oKr{cJleHrrf crrJraBoB

TepMolpaBI4MeTpI4rIecKHM MeTOAOM, I4CCIeAOBA:HLTe SneKTpOXI4Mr4qeCKI,rX V

Koppo3r{oHHbrx xapaKTepHcTr4K curaBoB.

Arcrya"irrHocrb I{ccJreAoBanuuit. MerarluqecKr4e crrJraBbr orreHb r{acro

uclonb3yrcT B KoHcrpyKrlr{-flx u arperarax, pa5orarcqr4x B pa3nzqHbrx

arpeccl{BHblx cpeAax, vr qacro tlpr4 Aocraror{Ho BbrcoKr{x reMneparypax. Orcro4a,

rrccneAoBa:nue QHsIzxo-xrIMI{lIecKI4x u reulo$usnr{eeKrrx cnofrcrn vr



TepMoAI4HaMI4qeCKI4X XapaKTepI4CTI{K CfrJraBOB C rlenbro oil'rLrM.u3arqxn vx

cBoficrBa, pac;lnvpe:uurs" olrrac. u ax npr{MeHeHuq rBJr{ercr or{eHb arryalruofi

sa a'aefr.

JlnrefiHue aJIroMIaHHeBbIe cIIJIaBbI rrpeAH€r3HarreHbr Anfl [por43BoAcrBa

orJI?IBoK. B KallecrBe nurefiHrrx Marep[€uloB LrcrroJrb3)ruorcf KaK [epBuqHbre

crIJIaBbI, H3roroBJreHHbre uogr,rQnql{poBaHI{eM rrl{croro aJrroMr4Hl4-g, TaK pr

cTaHAaprHbIe BTopuqHble crIJIaBbI, nolyqeHHbre H3 cKpana u oTXoAoB

arIroMrIHIzeBbIX clnaBoB. B oco6rx cnyqa.sx orJrl4Baror Aeranl4 TaKXe r43 qucroro

aJIroMrIHI4t, B ocHoBHoM AIrfl.xr4Mvr.{ecxofi u nr4rrleBofi npontrrlrneHHoc-tk\ a raK)r(e

An.f, 3neKTpOTeXHI4KIzI.

@us[xo-xHMI{r{ecKI4e csoficrsa €ulroMuHrzeBbrx crJraBoB rro3BoJrrror

ycneluHo nprrMeHflT I4x B pa3nl4rlHblx o6racrsx npoMbrrxJreHHocrr4 r4 TexHr.rKu. Ho

Bce qatqe AIrs yckrnenus. aHTLIKoppo3r{oHHbrx cnofrcrB €urroMlrHrreBbrx crrJraBoB

HcrIoJIb3yIor [{enoqHo3eMeJlbHble v Apyrr,Ie MeraJrJraMr4, Ao6anrcu Koropbrx K

cIIJIaBaM 3HarrurerbHo yryq[Iaror Hx Snsnrco-xnMlrqecKr{e ceoficrna, BcJreAcrBr{e

o6pa:onaHI,ru pa3rI4r{HbIX crpyKTyp, o6ra4aroqr4x Srasraxo-xHMHrrecKr4MH

xapaKTepllcruKaMl4, rrpeBblluarcu1r4Mr{ ceoficrea ucxoAHbIX KoMrroHeHToB.

flosrorray kI3yrreHl,Ie Sra:uro-xl4MurrecKr.rx cnofrcrsa ruleiaHoro crrJraBa AK9 c

IJI3M, HecoMHeHHo, rBJrrerc.rr a KTya.rr r uo fi s aA a.{efi .

Hay.rHan HoBI{3Ha pa6oru. VcrauonreHa reMrreparypHafl, 3aBkreuMocrb

TerrJloeMKocrz vr LrsN{eHeHufi TepMoAr4HaMurrecKr{x Qyuxqzfr (euranrnzvr,

3HrporII4H I,I sHeprlIu lu66ca) curaaa AK9 c KanbrltleM, crpoHrllreM u 6apvrev n

3aBIacHMocrLI or KoJrrrqecrea vrogu$rlrlr,rpyroqero KoMnoHeHTa. llorasaHo, rrro

pocroM TeMrleparypbl TelJroeMKocrb, 3HTaJrbnrrr vr oHTponr{.fl crrJraBa AK9

c

c

KarIbIIHeM, crpoHllkrev. vr 6aprzelr yBenr.IqraBarorcq, a 3Har{eH?re 3Hepruu fu65ca

cIrJraBoB yMeHbruaerc.f,. Or

TeIIJIO9MKOCTb, 3HT€I|IbIII/LI VI

lu66ca crrJraBa AK9 pacrer.
' 

lloKasaHo, qro c pocroMTeMneparypbr cKopocrb oKrrcJreHur crJraBa AK9 c

coAepxaHl{.fl UIeJIOT{HO3eMeJIbHbrX MeTaJIJIOB

3HTpOnI4t yMeHbIIIaIOTCg, A 3HarIeHI4e 3Hepfr{H

KaJIrIILIeM, cTpoHrII4eM Lr 6apuev, B rnep4ou coeTo.f,Hr4r4 yBennr{uBaeTafr.



CoorsercrBeHHo, npr4 rrepexoAe or cIIJIaBoB c KanbrIHeM K crrJraBau c 6apuevr

BeJII,I.{I4Ha s$Ser<rraeHofi 3Heprrru aKTI,IBaIIvr4 yMeHbruaerefl, T.e. ycroft.rueocrr

CIIJIaBOB K BbICOKOTeMUepaTypHOMy OKHCIeHT{rO \a4aeT, tI'tO, B r{eJrOM,

Koppenl4pyerc.s co csoficrsaNtl4 ulelorlHo3eMeJrbHbrx Mer€urJroB, y Koropbrx B

rlpeAeJlax noArpyrrrlbl npu lepexoAe or K€rrrbrlrls K 6apuro xr4MuqecKafl

aKTI{BHocrb xapaKTepr43yercr pocroM. C uorrorrlbro rroJrr4HoM Kpr4Bbrx oKrlcJreHr4fl

aBTOpOM yCTaHOBJTeHO, rrTO npOqeCC OKI4CJreHrzr.rr CTIJIaBa AK9 C Kalrbrlr4eM,

crp o Hrlr4e v u 6 apueM rtoAqr4Hfl erc.rr runep6 onr4 r{e cKoMy 3 aKo Hy.

fuccepraHToM noreHlll4ocraruqecKl4M MeroAoM B noreHrlr4oAr{HaMr4rrecKoM

pe)KIlMe rIpI4 cKopocrr4 pa3BeprKrl rroreHurraJra 2wtB/c yoraHoBJreHo, rrro

uo4uQraql4poBaHrae ulenorrHo3eMeJrbHbrMu MeraJrJraMr,r crrJraBa AK9 ao 1.0 wac.oh

noBbllIraer efo aHoAHyro ycrofiuunocm s 1.5 pe.:,d, B cpeAe 3ireKTponrara NaCl.

fIpH erou c pocroM KoHIIeHTparJvrn uo4Ia$rEqupyroilIefo KoMrroHeHTa orMerraerc-s

rr3MeHeHI4e B fIOJIO)KIITeJIbHOM HallpaBJleHlrrl OCll OpAr{HaT nOTeHrU4aJrOB

cBo6oAHofi roppostrvr, TrnTTlnurooSpasoBaHl4rr r{ penaccwBaq;an. C ynenu.ieHr{eM

KOHIIeHTparJVrr4 XJIOpI{A -I{OHa B SneKTpOJrZTe yKa3aHHbre 3neKTpoxI4Mr{rIeCKHe

noTeHIIZ€ilbI CIIJIaBOB yMeHbrUaIOTC"fl, CKOpOCTb KOppO3trH yBeli{qr,rBaeTct.

flparcruuecKafl 3HarrI{Mocrb. Anropou paspa6oransr orrrr4MarrbHbre

.qo6aexu vro4z$zql4pylolqlax KoM[oHeHToB B cocraBe arrroMr4Hr{eBo-KpeMHr{eBoro

cIrJIaBa AK9 c ilI3M. BrrnolneHHble I{ccneAoBaHufl rrocJry}Kr4nr4 HayuHoff

ocHoeofi Ant pa3pa6orru cocraBa HoBbIX aJrroMLrHr4eBo-KpeMHI4eBbrx crIJraBoB.

llpe4naraeMble AlaccepraHToM HoBbIe JrerKHe aJrroMr{HrreBo-KpeMHkTeBbre c[JraBbr

orruqalorcf, rloBblrrrennofi ycrofivunocrbro K arpeccr4sHofi cpeAe r4 Moryr 6lnr

HcIIoJIb3oBaHbI B o6nacrsx MeraJInyprI{I{ lr Marur4Hocrpourelruofi

npoMbrruJreHHocTI4.

lUupuuoeurra M.r{. Ha ocHoBe BbI[oJIHeHHbrx r4ccneAoB arruir. paspa6oralru

cocraBbl HoBbIX crIJIaBoB, Koropble 3arr{r4rrleHbr MaJrbrMrr rrareHTaMu Pecnydnuxa

TaANrarzcraH: <ftararypa>> Jtlb TJ519 or 2012 r. u <Cra6unrslrfr crrJ'raB 6apun c

uulroMuHr4ena>> Il! TJ694 or 2015 r.



o6ocnoeaHHocrb rr AocroBepHocrb BbrnB'raeMbrx Ha 3aqr4Ty Hayr{Hbrx

noloxeHrzfi u pe3ynbraroB o6ycloueHa rularenbHocrlro npoBeAeHr4t

3KCnepI4MeHTOB rIO CrrHTe3y cfIJIaBOB, ycraHoBneHI4IO COCTaBa CfrJraBoB,

HCCneAOBaHlITo aHoAHbIX XapaKTepI4crI,IK CIIJIaBOB, KI{HeTI4KH oKr{crleHr{fl u

I'I3MepeHI4rc renno0l{3urlecKl4x xapaKTeprrcrI4K, KoppeKTHocrbro npgMeH.rreMbrx B
pa6ore $z:rErco-xr4Mr{rrecKr4x MeroAoB HccJreAoB anufti r{crroJrb3oBaHr{eM

arrecroBaHHoro o6opy4onaHkrfl, o6ecne.{uBaroqero 4ocrarouurrfi ypoBeHb
HaAexHocrl'I pe3ynbraroB; KOMTIJIeKCHbTM npkrMeHeHr4eM B3ar{MOAOTIOIH_STOUIUX

I43MepI{TeJIbHbIX MeroAoB; I4cnorIb3oBaHHeM oraJroHHblx o6pa:qoB, cxoAl,IMocrbro

pe3ynbraroB r,rccneAoBauurt, npoBonuMbrx B na60paropHbrx u o[brrHo_

frpoMbrruneHHbrx ycnoBr4rx; nyllruKarJvrflMu B perleH3rapyeMbrx x(ypHanax;

OOcyXAeHLIeM OcHoBHbrX pe3ynbTaToB Ha pa3lr{rrHbrx Hayr{Hbrx xoHSepeHr{r4_sx.

@oprraupoBaHHble coI4cKareJIeM BbrBoAbr ocHoBbrBarorc.s Ha npr{BeAeHHbrx B

AHCCepraIII4I4 JII4TeparypHbIX AaHHbIX I,r pe3ynbrarax coScrBeHHbrx r4ccnenoB auuit.

o'reur Ba)KHbrMr. Sarropavrra, noATBepx(,qaroq'rMr{ AocroBepHocrb noflyrre'Hblx
pe3ynbTaroB

reMneparypHbrx

flBIIfleTCfl yCTaHOBneHIzre 3aKoHoMepHocreiZ r{3MeHeHr4.rr

saelrcr4Naoctefi TennoQr43r4rrecK?rx xapaKTepr,lcTr4K U
TepMoAZHaMuqecKr4x $ynxqzfi crrJraBa AK9, uo4u$zqnpoBaHHbrx

ulenorrHo3eMeJlbHbrMH MeTaJI ITAMl]rl.

rry6nnrcaqHu oc'oBHbrx pesyJrbraroB, no,roxreHufi v BbrBoAoB,
upneeg€HHbrx B Ar{cceprarl[u. llo TeMe .q[ccepraquounofi pa6o*r

ony6lzxoBaHo 12 rrer{arHbix pa6or, B ToM qncre 3 cr;arsu B x{ypganax,
peKoMeHAyeMhIX BAK npu flpesrrAeHre Pecnydmzru Ta4xr,rKrcraH, 9 crarrefi e
Marepuanax MexAyHapoAHbrx v pecny6nuKaHcKHx r<OHsepeHqrafi, a raKxe
[onyqeHo 2 MaJIbIX rlareHTa Pecny6rzr<z Ta4NurzcraH. BHuregsroxeHHoe

ro3Bor-rrer KoHoTarrapoBarb AocraroqHo errcoKzfi ypoBeHb anpo6aqufi

ALrCCepTaur4oHHOfO rrccJreAoB a]F.vrfl.

Marepnan Al4ocepraldl4rl norl,IrrHo u rocJreAoBareJrbHo H3Jrox(eH, xopouo
tlnnro crpnpoBan, BbrBoAbr AocraroqHa o 6ocsoBaHbr.



CooreercrBr{e anrope$epara coAep?KaHrrro A r{cceprarlurr.

B aaropeQepare Arlccepral{I{l4 rr3nox(eHbr ocHoBHbre rroJrox{eHLrt n BbrBoAbr,

rIoKa3aHbI BKJIaA aBTOpa B npOBeAeHHOe I4CCne,{OBAHr4e, CTerIeHb HOB}r3Hbr U

lpaKTuqecKa-fl 3Har{HMocrb pe3ynbraroB HccJre4oBaHvrs, o6cyN4eHbr noJryqeHHbre

pe3ynbrarbl. AnropeQepar rloJlHocrbro coorBercrByror co.qep)KaHulo

Ar{ccepTarluoHHor4 paooTbr.

flo Azcceprarlun MoxrHo cleJrarb cneAyrou{He 3aMerr aHtrfl,:

1 . B pa6ore Her AocraroqHoro oSrxcnertus npr{qr4H pocra yrru

yMeHbIrreHI4.{ reulo$u:uqecKI4x csoficre kr repMoAr4HaMr4r{ecKr4x SyHrcqnfi

CIIJIABOB.

2. Kzserura oKI{cJIeHkrfi ar'raBoB r{3yqeHa Jrr4rrrb n rnep4ovr cocro"rrHr4r4.

CleAonalo I,I3yrlurb KI4HerI4rIecKHe xapaKTepueryrKkr HeKoropbrx crrJiaBoB TaKXe B

)KHAKOM COCTOSHHH.

3. 3ner<rpoxl{Ml{qecKlle I{ccJIeAoBaHra.q criJraBoB BbrrroJrHeHbr roJrbKo B

Heftrpalrnoft cpeAe oneKrponl4ra NaCl. Cne4onalo npoBecrlr no,4o6Hue

rrccJleAoBaHus. B KTIoJIrIX v qeroqHbrx cpeAax, qro Aano 5u Bo3Mox{Hocrb

nocrpor4Tb 3aBucr{Mocrb cKopocrr,r Koppo3r4r{ cnJraBoB or pH cpeAbr.

4 . B rexcre anropeQepara u Ar4cceprarlurr4 r,rMerorcfl rpaMMarr4qecKue 14

rexHui recKr{e or r } r6rc2 (crp.  4 ,8 ,9,  13)  (anrope$epar)  n  5 ,7,12,  19,35,45,

67 . . ..(4rzccepraqux)).

floAno.qx rlTor aHanLl:y npeAcraBreunofi Ar4caeprar{Hr4, cr{HTaro

ueo6xo4llMblM orMernTb, qro yKa3aHHbIe 3aMerlaHvrfl. He cHr4)Karor AOcroHHcrB

pa6orrr v ee o6utefi [oJlox{I{Teruuofi oIIeHKr4; 6omrua.s qacrb orr,rx zaweqauuit

HocIaT AtlcKyccl4onnufi xapaKTep. Anropovr npoAeJraHa 6oruua.s vr orreHb

KI,IHCTI4I{CCKHM

BO3AyXe 14 B

Tpy.4oeMKax pa6ora, [oryrleH 6omurofi Qar<ru.recKr4fi MarepriraJr no aHoAHbiM,

Kopp03r4oHHbrM, rennoSuezqecKrrM, TepMoArrHaMr{rrecKraM kr

xapaKTepr4crr{KaM r43yqaeMbrx crrJraBoB, Lrx ycrofi.runocrtr Ha

pacTBopax sneKTpo rruTa.

B rIeJroM, Ar4ccepraqHx lUupr4HoBa M.r{. [peAcraBJrrer coool{ HayqHo-

rceanz$uxaqzoHHyro paSory, B Koropofi, ua ocHoBaHr4r{ BbrrroJrHeHHbrx aBTopoM



I

I4ccJIeAoBaHvrft. pa3pa6oraHbl Teoperl{qecKr.re [onox{eHlrrr, coBoKyrrHocrb Koropbre

MolKHo KBanu$uqupoBarb KaK HoBoe HayqHoe Aocrr4)r(eHr,Ie, B KoropoM

AOCTaTOqHO yclemHo peureH pgl aKTyanbHbrx TeopeTHrrecKr{x 14 rrpaKTrlr{ecKr4x

3aAaq MarepvanoBeAeHrrs €uIroMI{HI4eBbrx cnJraBoB kr B o6.rracru 3arrrr4Tbr

MerELIIJrLIqecKax noBepxHocrefr upu sos.qefrcrBzl4 pa3nr{rrHbrx Saxropon eHeruHefi

cpeAbr.

3aK.rrro.reHue

V.rurrrsa.f, BbIIxecKa3aHHoe, cJreAyer cqr4Tarb, qro palota <<CsoficrBa

aJIIoMI4HLIeBoro crIJIaBa AK9 c UenoqHo3eMeJrbHbrM?r MeraJrJraMI4) coorBercrByer

rpe6oraHurflM, rlpeAb,rBnfleMblM K KaHAr,rAarcKr4M Ar4oceprarlr4.flM, a ee aBTop

[lupranon Mapxyp6oH rlurraesz.I 3acny)Kr,rBaer npr{cyxqenufl eMy yrenoft

cTelreHr4 KaHAr4AaTa TeXH?rrrecKHX HayK

MareprraJroBeAeHr4e (n uarurzuocrpoeHrara).

OSHqua.nruufi orrrroHeHT,

AOKTOp TeXHIATTeCKI{X HayK, AOI{eHT

raQ e4prr <<f asorerlnocsa6x eHvrfl, BeHTr.rJrsrltur

I{ TelJlogHepreruKa> Ta4xzxcKoro rexHr.rqecKoro

yHlrBepcr4Tera rdM. aKaA. M.C. Ocuir.ru

IIO crreur4aJrbgocrr4 05.02.01-

3apunona M.A.

734042 Ta4xnrucraH, r. lyuraH6e,

yJr. aKa.q. PagNa6onrrx, 10

Tene$on: +(992)-37-221-35-lI,  (+992) 931 8 | 57 t l

E-mail : mohira.zaripova@list.ru
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