
OT3bIB

oQraqzanbHoro orrroHeHTa:na AtrcceprarllloHHyro pa6ory 3caHoBa HebMara Pysuenuua

Ha reMy: <<@ugnro-xlrMr,rrrecrne cnoficrBa aJIIoMrIHI4eBoro crrJlaBa AX2.18 c

peAKo3eMeJrbHbrMlr MerrurJraMr4 rlepr4eBofi no4rpy[rrbD), npeAcraBJleHrrylo

Ha colrcKanne yrenofi cre[eHLI KaHArrAara xLIMI{qecKax HayK

ilo cneq[aJlbHocrkI 1.4.4 - @Hsl,I'recKat x]IMI4tt.

Orsrrs cocraBJreH Ha ocHoBaHrru pe[IeHI{t AzccepralllloHHoro coBera

73.1.002.03 rpr4 fHy <<Irlncruryra xvrvtwr I{M. 8.I4. FfurrEtnna HaquonalrHofi

aKaAeMI4 I{ HayK TaAxut<ltcraHa).

OqeH rca aKTyaJIbHocTII TeMbI AIIccepTaIIIroHHOIo nccJleAoBaHlrfl .

OAHnrra vrs ocHoBHbrx MeroAoB 6opr6u c ropposueft MeTaJIJIoB .trBJlterc.tt

gJreKTpoxlrMkrrrecK€ur 3aularra c EcrIoJIb3oBaHIleM anoAHbrx cnJIaBoB. Atcryalruoc$

aHo,{Hofi 3arrlr{Tbr 3aKJrroqaercr B errcoKofi sQQerranHocrll, AocrynHocrpl, [pocrore

IrcrroJlHeHvg. ,r 3KoHoMI{rrHocTLr, HeorpaHI4qeHHoM cpoKe cnyx6rr, 6egouacnocru AJLfl

o4pyxaroqefi cpeAbr. Oco6oe Mecro B AaHHoM Borlpoce orBo.4LITct [puMeHeHl4ro

€urroMlrHpreBbrx aHoAoB (nporerropoe). I4cuonrsoBaHlre aHo,qoB lI3 €urIoMLIHLteBbIX

crrJraBoB HeBo3Moxno 6eg 3naHtrfl. rrpoqeccoB I{x BblcoKoreM[eparypHoro oKLIcJIeHpIlI,

oco6eHHo y crrJraBoB, coAepxarqux P3M rloArpynrlbr. 3nanrEe 3aKoHoMepnocrefi

oKr{cJIeHkIfl crrJraBoB Iro3BoJrrIOT Hayqno-o6ocnoBaHHo noAoftrz K BolrpocaM cLIHTe3a,

rrJraBKLI V IrlaTbfl. OTJIIIBOK I{3 yKa3aHHbIX CTIJIaBOB.

Ar<ryanrrrocrb Ar{cceprarluoHnofi pa6oru Scanosa H.P. garc.nloqaercfl B ToM' rrro

colrcKareJreM B KaqecrBe o6rerra ?IccJIeAoBaHnfl. npu pa3pa6orxe cocraBa aHoAHbIX

crrJraBoB nu6paH HeKoHAlrqpronnrrfi aJIroMI{HtIft c srrcoKl{M coAepx(aHI'IeM xelega. Kar

r43BecrHo, uogo6nrrfi MeraJrJr He HaxoAlIT norpe6zrelx kr3.sa HlI3Koro KaqecrBa.

OrcroAa co3AaHr4e crrJraBoB Ha ocuoBe AaHHoro MeraJrJIa no3BoJUIer rlpeBparplTb ero B

ronapnrrfi npoAyKT. Ans AocrrrxeHlrr rocraBJlennofi IIeJII Al{ccepraHT ruI'IpoKo

Lrcnoilb3oB€rJl coBpeMeHnbre Susut<o-xr{MualecKtle Mero,{bl uccJreAoBannfl' Marepl{€uloB,

qro no3BoJrr4Jro eMy pa3pa6oram cocraBbl HoBbIX aHo,qHbIX MarepI{aJIoB.



Creuenr o6ocnonaHHocrr{ Hayrrgbrx rloJrorl(eHufio nunoAoB rr rlpaKTl{qecKrlx

peKoMeHAaIIun, cQoplty.ltnpoBaH HbIx B Arlccepralllllt.

B 4ucceprarlyoHHofi pa6ore 3canona Heriraara Pyszennua pelueHbl cJleAyloIrlue

HayrHble 3a4alrv.

SrcnepzrraeHTaJrbHbrMr{ MeroAaMu }IccneAoBaHa reMrreparypHa{ 3aBl4c}IMocrb

reulo€vrr<ocrlr Lr Lr3MeneHufi repuoAr.IHaMl4qecKux Synrqufi €uIaMrIHI{eBoro crIJIaBa

AX2.18, uo4u$uqlrpoBaHHoro JraHTaHoM, IIeplIeM, rIpa3eoALIMoM, HeoALIMoM,

caMapueM I{ eBponueM u I4TTpLIeM.

Brr.ssreHH oco6enHocrv BbrcoKoreMrleparypHoro oKI4cJIeHrIrI aJIaMI{H}IeBoro

cnJraBa r4 ycraHoBJreH MexaHr43M r{x oKI{cJIeHLrA A}K2.18 c JIaHTaHoM, cauapveM LI

eBpo[rreM. MeroAoM TepMorpaBlrMerprrvr LTccrep4oBaHa KTIHeTLIKa rlpoqecca oKI{cJIeHr{r

CIIJIABOB.

Anropovr noreHrll{ocrarlrqecKllM MeroAoM rloKa3aHo, lITo Aobanru

uoruaQraqupyroqero KoMrroHeHTa B KorllqecrBax or 0.1 lo 2.5 tvrac.%o HecKoJIbKo

yBenutrr4Baar cKopocrb Koppo3r,rv €urroMr{HrIeBoro cnJIaBa AX2.18, B cpeAe

3Jr eKTpOJII4 Ta XJI OpI{ AA H.UTpVrs..

,{zccepraHrou Ha ocHoBe gKcnepLrMeHT€uIbHbIx I{ccJleAoBattuit paspa6oranrr

cocraBbl HoBbrx KoMrro31lr{ult crula,soB B KaqecrBe aHoAHoro MareprlaJra [nfl' 3aITILITII or

Koppo3lru cr€uIbHbIX r<oncrpyHqzfi .

[ocronepHocrb rr HoBrr3Ha HayqHbrx rroJro]Kenufio BbIBoAoB rI rlpaKTrlqecKrlx

peKoMeHlaqnfi.

I4cnolrsoBaHlre B pa6ore Bar4MoAonorH.f,rolqux coBpeMeHHbrx MeroAoB vt

upu6opon o6ecne.rr,rro Ha4€xnocm kr AocroBepHocrb noJIfreHHbIX aBTopoM

oKcrreplrMeHT€rrrbHbrx pe3yJrbraroB. Buno4rr cJleAyror Lr3 noJlfreHHoro

sKcneplrMeHT€urbHoro Marepvrara, BuoJIHe o6ocnosaHbl I{ xopouo orpax(arcT Haf{rryK)

u [paKTlrarecKyro 3Haqr{MocTb AvracepTaIluu, qTo AaeT ocHoBaHI4e foBopllTb o6

o6ouronaHHocrn Qopnaylupyroqvx ALrcceprauroM 3aIrIurIaeMbIX noloxenvfi. Onu

a.IIeKBarHbI I4CTIOJIb3OBaHHbIM MeTOAaM.

HayrHax HoBLr3Ha pa6orbr 3aKJrroqaercr B ToM, rrro AI4ccepraHToM B[epBbIe

ycTaHoBJreHbI ocHoBHbre 3aKoHoMepHocTrI I43MeHeHI4t TeIJIOeMKOCTTI U
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XLIM?IqeCKLIe CBOLICTBa

MerilJrJraMr4 rleplreBofi

repMoAprHaMarrecKrfrx syffiqnfi (enraJlbnzx, sHTpoIIrur a 3Hepfurr lw66ca),

Kr{HerlrqecKax I4 SJreKTpoxr{MlrqecKr4x xapaKTepr{cTLIK €uIIoMI4HuIeBoro c[JIaBa AX2.18

or coAeplrranvrfl. JraHTaHa, cawapus. u eBpolrln. Hayilro-o6ocnosaHbl orITuM€lJIbHbIe

rrao4z$raqupyroqux KoMrroHeHToB B kIcxoAHoM

Bce norryueHHbre B xoAe gKcrreplrMenTzurbHbrx nccneAoBattuit pe3yJlbrarbl uMeror

KOHrIeHTpaqraoHHbre LrHTepB€uIbI

clJIaBe.

KaK TeoperlTrrecKoe, TaK LI npaKTr4qecKoe npl{MeHeHr{e, o qeNI cozcKareJlb no4po6Ho

r43Jroxrur s cnoefi pa6orc.

3arc.nro.teHrre o coorBercrBrru Arrcceprarlun n anropeQepara rpe6onarurflMt

ycraHoBJreHHbr M Ilo"rroxeHrreM o rropflAKe np[cy4AeHlrfl yrreHblx creneueft .

,{uccepmur{oHH€ur pa6ora Scanosa Heruara Pyeuenu.ra Ha reMy: <<@uskIKo-

€rrrroMlrHlreBoro cnJIaBa AX2.18 c peAKo3eMeJIbHbIMpI

14 ccJreAoBaTeJrbcKLIM TpyAoM,

rroAfpynnbD), .flBJrterc.'I 3aKoHqeHHbIM HarrHo-

BbrrroJrHeHHbIM aBTopoM Ha BbIcoKoM HarrHoM ypoBHe.

,{uccepraqnoHnafl. pa6ora :aantrcana,{oxoAql4Bo, lpaMorHo LI aKI(yparHO oQoprr,rnena.

flo aKTy€urbHocrn, rIocraBJreHHbIM IIentM u ga4avlav., o6r€rrry

plccJreAoBauuit, HoBITBHe noJryqeHHbIX pe3ynbraroB, HX HayrHoft

3Haqr.rMocrkT, perleH3vrpyeMas. pa6ora BrroJrHe coorBercrByer rpe6onauu.flIvl florolreHut

o npucyx{Aenus.yr€Hsrx crenenefi, [pe,{brBJUreMbIM K KaHA}IAarcKuM AtlcceprallvrlM.

AnropeSepar u ony6lnroBaHHbre pa6oru orpaxalor ocHoBHoe coAepxaHkle

Alrccepraqzonnofi pa6oru.

Jluqnofi BKJTaA corrcKareJrfl B parpa6orrcy nayvnofi upod.nennrro

penpe3eHTaTrrBHocTb MaTeprraJra, IIoryqeHHblx B pe3yJrbTaTe IIpoBeAeHHbrx

DKcneprrMeHTaJrbHblx rIccJreAoeaHLIfi .

Br.naA aBTopa cocrolrr B aH€urlr3e Jrr{TeparypHblx AaHHbrx, B rrocraHoBKe I{

p e rueHkr 14 3aAa'u uc cneAo B auuit, rroAroroBKe rr up oB e Aerrukr oKcrIepLIM eHT€uIbHbIX

rlccJreAoBasnfi, n la6oparopHbrx ycJroBlrrx, aHaJrLr3e rroJrylleHHbrx pe3yJlbraroB, B

IIpoBeAeHHbrx

[paKTr4rrecrofi

S oprraylup oBKe o cH oBHbIX rro JI o)Ke rruir. u BsIB oAoB Arnc c epr apu.



Oqenna coAeplnaHrls Alrccepraqufi u e€ saeepureHHocrb.

,{uccepraq}roHHar pa6ora r{3JroxreHa na 179 crpaHrlllax KoM[brorepHoro ua6opa,

cocrolrr rr3 BBeAeHr4.rr, qerbrp€x ruas. Cuucox I4cnoJlb3osauHofi nllTeparypbl BKJlroqaer

144 6g6lzorpa$uuecxllx Har.rMeHoBawuft. [uccepragux LIJrJIrocrpLIpoBaHa 69

ra6rnqauu u 82 pLIcyHKaMu.

[zccepraquonHafl. pa6ora 3aBepruaerc.s o6ulzuz BbIBoAaMuI, cilLIcKoM

rIrlTr4poBaHHoI{ nLITepaTypbI.

llpunquurraJrbHbrx 3aMqeqaHzfi uo pa6ore ner. B rrop.aAKe ALIcKyccLI xoreJlocb

6rr orueruTb cneAylolqee:

1. B pa6ore He Lr3freHbr MexaHr4qecKLre csoficrea crIJIaBoB, TaK KaK

paspa6oraHHble crrJraBbr MoryT ucrroJlb3oBarbc.tt [paKTuqecKu Bo Bcex ooracrsx

rrpoMbrruJleHHocTrr, B rracTHocTLI, AJUI 3aIIIuTbI cT€ilIIbHbIX Ll3Aelnfi, roncrpyrqzfi a

coopyxeH uia or Koppo3LII4.

2. Anropona, renloQr.r3urrecKrre u repMoAI4HaMI4qecKI4e csoftcrsa crIJIaBoB

uccireAoBaHbr B pexrrMe (oxJralKAeHurfl>>. llpu groM, [oJIf{eHHbIe 3HarIeHH.l

TerrJIoeMKocTLt cnJraBoB He colocTaBJIeHbI C pe3yJIbTUTAMV\ nOnTIeHHbIMLI B peXLIMe

(HafpeBa>> uilu ApyrLIM MeroAoM.

3. Bua4y rofo, rrro aBTopoM He rrpoBeAeHbr LIccJIeAoBaHkrs. MrlKpocrpyKTypbl

crrJraBoB, KaK pe3yJrbrar, B pa6ore He Aadrcg o6tscHeuue usNdeHeHufi

TepMoArrHaMrlrlecKax Qynrqrau crIJIaBoB.

4. llpe4craureHHbre pe3yJrbrarbr pac.reta repMoAl4HaMueecKux Synrqufi

crJraBoB nplrBeAeHbr B LrHrepBaJre reMrleparypu 300-800 K. OAuaIto KoMMeHrupyrorc.f,

rar a6coJrrorHoe 3HaqeHue, rroJrf{eHHoe npu KoHKperHbrx reMlreparypax. Ha cavrou

Aene peqb LIAer o6 ux LI3MeHeHIILI B IaHTepB€IJIe reMneparypbl.

5. B reKcre Auccepralllrlr Bcrperlarorc{ crvrJrucrvrqecKl,Ie I,I rpaMMarnqecKple

oruu6ru ("tp. 25;70;96; t 14 u r.L.).

OrMe.reHHbIe HeroqHocrl,I H oleqarKl{ HLIKaK He BJILItror Ha o6urylo BbIcoKyK)

orIeHKy paccMarpunaeuofi pa6oru. Pesynrraru pa6oru AonoxeHu u o6cyxAeHbl Ha

MHororr r{ c Jr eHHbIX ro n Q ep eH rJtrflx I4 cI{MrIo3 I{yM ax.
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3aK.nro.teHue. flucceprarlLtoHHar pa6ora Scanosa Heruara Py:zenuu a Ha reMy:

<<@usnKo-xlrMkrrrecxlle ceoficrBa alroMLlHueBoro crIJIaBa AlK2.18 c pe4ro3eMeJrbHbIMLI

MeraJrJraMr{ rleprreBofi uo4rpylrrbD).f,BJr{erc.fl 3aBepIxeHHbIM HafrHbIM pIccneAoBaHI4eM,

BbInoJIHeHHbIM Ha BbIcoKoM Ha}nIHOM yPOBHC II NO AKTYAJIbHOCT}I, O6IETT,TY BbIIOJIHCH.

Hbrx r{ccJreAoBauwit, HoBra3He yr rrpaKTtaqecrofi 3HaqLIMocrLI coorBercrByer

rpe6onanuxu n.9 <<lloloxreHlrr4 o npr4cyx4eHtrr4 ) reHbIX ctenenefi) npeIb.gBJUIeMbIM

K KaHAlrAarcKLrM Ar{cceprarlr4flM u ee anrop sa paspa6orKy Qn:zro-xplM}IqecKl/tx ocHoB

crrHTe3a HoBbrx €urroMr{Hr.reBbrx crrJraBoB c P3M qepuenofi rloArpy[I[Ibl 3acJryxklBaeT

[pucyxAe:nufl,yrenofi crerreHr4 KaHAr{Aara xLrMLIqecKI{x HayK no crrequ€IJlbHocrl,I 1.4.4-

@ ng n.r e c K afl . xLr:lavrfl ..

OQHquanumrfi onrroHeHTt

KaHAI{AaT XI4MHqeCKLIX HayK, AOIIeHT

ne4yrqlrfi nayrHrrfi corpyAnllr I{enrpa

14 CCJIC.iIOB AHVfl, LI 14 CIIOJIb3 OBAHII'

soso6HosJrseMblx LIcroqHLIKoB gH

upu |FIY << @nguro-rexHkI qe cxuir

zvr. C.Y. Yruapona FIAH T Ca$apon Arraupruo fou6osz.I

Adpec : P ecny6nurca TadcrcuKucmeH,

TeneQou : (+ 9 9 2) 9 8 5 - I 6- 5 I -64, E-mail : amirsho7 I @mail.ru

lloAuucs K.x.H., AoIIeHra CaQapona A.f. 3aBeprlo:

HaqarlnzK orAeJIa KaApoB

fHy <<@trsllKo-TexHl4qecrrEfi I4HcrHTyr
..

nu. C.V. Yuapoea HAH TaANzt<HcraHa> poBa M.A.

,, /& ) U't&ftt 2023r.


