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OT3hIB
ae4yqefi opraHH3arlur4 Ha Auccepraur.roHHyro pa6ory O6ralosa 3ue4ynno
PaxuaroBllqa Ha TeMy: <Koppo gufl, uI4HK-€uroMr4HHeBbrx cIrJraBoB HoBoro

IIOKoJIeHvIfl>>, ilpeAcTaBneHHylo Ha coHcKaHI{e yueuOfi CTeneHH AoKTopa
xI4MI4rIecKI{x HayK no clleql{aJlbHocrra 05 .I7 .03- TexHoJlorkI.f, gneKTpoxr4Mr4rrecKr4x

npoqeccoB H 3arrlprTa oT KOppO3[rH

AxmyanbHocmb u BaJrcHocmb mewu duccepmut4Ltlt. Bopr6a c Koppo suefi.u
ycoBeplrreHcrBoBaHl'Ie ee MeroAoB I4Meer 6olruroe 3HarIeHHe B npoMbrrrrJreHHoM
ceKTope, TaK KaK no3BoJI-[eT cHpI)KaTb SKoHoMIzqecKr4e floTepr{ oT Koppo3HI4
TexHoJlorHqecKoro o6opy4oBaHu-f,, TeM caMbIM cuoco6crByer AaJrbHefiurenry
pa3Bl'ITrrro TexHI4I{ecKoro nporpe eea. @y"AuMeHTaJIbHbre r4ccne.{oBaHr.rt
npoqeccoB Koppo3rlH ctloco6creylor A€urbHefiuenry rporpeccy B 4aHHofi o6lacru.

, clalr ocHoBa rIpoMbIIrIJIeHHocrpr, aKTr4BHo noABepraercfl Koppo3'r,r,
rIo3TOMy HaAe)KHaf, 3aIrIHra or uee flBrqeTcfl OAHHM H3 S$sercrHBHbrx nyrefi
cHI4xeHI'Ifl norepb MeraJIJIa. HaAex*afl 3auIHTa or Koppo3ur4 MeraJrnr4r{ecKr4x
cTaJIbHbIX KoHcrpyKllufi 4onxHa o6ecneqlltBaTb HX AonroBerrHyro H 6esonacHyro
3KcrIJIyaraIIHro LI He rpe6onarb rrpu groM rlepl4oAuqecKoro rroBTopeHr4f,.

Paspa6orKa HoBbIX 3aIrIHrHbIX noxpnrrafi Anfl yBenuq eHufl. cpoKa
sKctIJIyaraIII4H craJIbHbIX KoHcrpyruufi ocraercfl AocrarorrHo cJro)KHofi saAa.refi.
Msoroo6pasue v cJloxHocTb Koppo3r,roHHbrx [poqeccoB, [poreKaroulr'x rrpkr



!

KoHraKre Marepr4aJroB c oKpyxarculrrMr4 cpeAaMH 3arpyAHfllor pa3pa6orKy

Teoperr4rrecKr,rx rroAXoAoB, rro3BoJrsroilIux ocyuecrBJlf,Tb B uoluofi Mepe

oco3Hasgufi err6op cocraBa u cuoco6oe nonyqeHkrfl. eSQexrHBHbIX 3aITIHTHbIX

roxprtrufi.

B Hacroflulee BpeM,rr crrJraBbr rIoA Ha3BaHI4eM coorBercrBeHHo ((raJll0au> ra

((faJrbBaJ[oM)) rxr4poKo r4cfroJrb3y]orcfl B [paKTI{Ke 3aIrII,ITbI or Koppo3I4H

craJrbHoro rroJry$a6puKara. Ouenu4Ho, rroucK nore3Hblx nerl4pyloulzx Ao6aeox s

3TH CIIJIaBbI, .f,BJlfleTcq onpaBAaHHbIM I,I aKTyaJIbHbIM.

VIccte1oBaHr4.s Koppo3I4oHHo-3neKTpoxI4Mr4r{ecKI,IX vr $raar,rrco-xHMl,lqecKHx

ceoficre Mera^trJroB vr cfrJraBoB, BrrvrflHvrfl. ar-peccI4BHbIX CPeA Ha XapaKTep

rporeK aHvrfl, rrpoqeccoB B3arauoAeficrBr4.rl sBJlflrorcfi Hayr{uofi 6asoit' rnfl co3AaHl4fl

yqeH1as o Koppo3ur4 v 3arur4Te MeraJrJroB. B grofi cBfl3l4 aKryanbHocrb reMbl

AgcceprarlnoHHoro r4ccJreAoBaHu.rr or{eBr4AHa v He BbI3bIBaer HHKaKHX coMHe]Huit'.

Teuaruxa Ar{ccep rarJvrv HaruJra orpaxeHr4e v BKJI}oqeHa B <CrparerHro

Pecuy6JrHKH TaANaKr,rcraH e o6racrvr HayKr4 u rexHoJlorkrkr sa 2007-2015r.> ra e

<flporpaMMy BHeApenvrfl, saxHefirrrux pa:pa6oroK n Pecny6nure TaAxuKHcraH Ha

2010-201 5r.>.

Cmpyxmypu u codepucaHue duccepmuquu. f,uccepralll4fl O6raloea 3.P.

[peAcraBJrfler co6ofi pyKorrucr oSreMoM 300 crpaHHII, cocrouT H3 BBeAesus' u 4

rJraB, nocBflrrleHHbrx o6sopy nr4Teparypbl, 3Kcnepl4MeHTalrsofi q,acrkr,

pe3ynbraraM r4ccneAoeaHrafi H vrx o6cyx4eHr4ro, BbIBoAaM vr rlpl4nox(eHHto,

BKJrroqarculefo nareHTbr vr aKTbr BHeApe Hvrfl, pe3ynbraroB AHCCepraIII4oHnOfi

pa6oru B rrpor{3BoAcrBo. Pa6ora I4rIJIrocrpI4poBaHa 162 pHcyHK aMvr v 1 1 5

ra6luq a:y1vr. Cnucor< r4crroJrb3oBaHHofi rureparypbl BKJIIoaIaer 171 uavMeHoBa[r4fl'.

Bo eeedeuuu o6ocsoBaHa aKTyaJlbHocrb reMbl Aucceprarp4v, olpeAeJIeHbI

o6reurr HccneAosaHzfi, o6ocuoBaH err6op MeroAoB, cQopvtyJlupoBaHa Ilenb vr

H3jro)KeHbI ocHoBHbre floJro)Ke Hvrfl,, BbIHocI4MbIe Ha 3aIrII4Ty. CAelan xparxr'rfi

o6sop cyuecrByroulr4x cnoco6oe 3arrlr4rbr or Koppo3HI4 MerarIJIHr{ecKHX

KoHcrpyxqnfi.

B nepeoil znaee rrpvrBeAeHbr nureparypHble cBeAeHvrfl. rro crpyKTypooopa3o-



BaHI4ro H cBoficrBaM IIr{HKa, aJIIoMI,IHvrfl,, 6epurrnvrfl,, MalHr4fl'r rlenor{Ho3eMerlbHblx

H peAKo3eMerrbHbrx MeTaJIJIOB I4 CrrJraBoB c I4X yrlacrHeM, a raK)Ke flo OKI'ICJIeHI4TO I4

KOppo3r4oHHO-sneKTpoxHMHqecKoMy noBeAeHI4ro aHoAHbIX 3aIUI4rHbIX IILIHK-

aJrroMr4Hr4eBbrx norpsrrufi. CAelano o6o6rqdusoe 3aKJIroqeHI4e u rIocraBJIeHbI

3araqv AI4c cepralll4 oHuo fi p a6 orlt.

B emopoit zra7e [pr4BeAeHbr pe3ynbrarbr r4ccneAoBaHHfl KOppo3HoHHO-

3neKrpox4MgrrecKofo noBeAeH:zfl. crrJraBos Zn5Al u Zn55Al, JIerLIpoBaHHbIx P3M

(Sc, y, Ce, pr, Nd, Er) u 3JreMeHraMH IIA rpyrrrbr nepl4oAl4r{ecKofi' ra6tuqlr (Be,

Mg, Ca, Sr, Ba) B oneKrpoJrr4rax HCl, NaCl v NaOH, B 3aBvrcvrMocrH or pH

cpeAbI.

Tpeman ZNQBA nocBflIUeHa HCCJIC,UOBAHI4TO KI4HCTHK14

BbrcoKoreMneparypHofo oKHCJre :Hhrfl, III4HK-aJIIOMI4HI',IeBbIX CTIJIaBOB C

peAKo3eMeJrbHbrMr.r MeraJrJr aMr4 vr 3rIeMeHTaMI4 IIA rpyrlnbl Ilepl4oAl4rlecxofr

ra6rruqbl, B TBepAoM cocroflHvrv.

B rteme epmoil znas e npuBeAeHbr pe3ynbrarbl I4CCneAOBaHI'I{ reMneparypHoir

3aBr4evrMocrr4 renrroS vsv.uecr(r4x cnoficrs v repMoAI4HaMHr{ecKux Syuxunfi

crrrraBoB Zn5 Al v Zn55Al, nerHpoBaHHbIX 6eprarul4eM, MarHHeM,

IUeJIOTIH 03 eM eJIbHbIMH H p eAKo3 eM eJIbHbIMI4 MeTaJIn aMI4.

fr,rccepraugoH*afl. pa6ora 3aBeprxaercfl, o6ulunau BbIBoAaMI4, cnI4cKoM

rl,TrrpoeaHuofi nuTeparypbr vr trpvrno)KeHr,reu. MarepvaJr AHcceprarJvrv rorl4rlHo I4

rroCjIenoBaTeJIbHO I43JIOXeH, XOpoIIIo I4JIJITOCTpHpoBaH' BbIBOAbI AOcTaTor{Ho

o6ocsoBaHbI.

, TaKHM o6pasoM, aBrop npoBerr Macurra6uoe I,I3yr{eHHe Pfln*a Koppo3HoHHo-

oneKTpoxr4MgrrecKr4x vr Susrar<o-xr4MuqecKr4x ceoficre nerHpoBaHHbIX crIJIaBoB,

KHHSTI4KI4 I4X OKI4CJIeHvIfl rIpH IIoBbIIxeHHbIX TeMnepaTypax, a TaK)Ke I4X aHoAHbIe

xapaKT epvrcruKvr v Koppo3uoHHyro crofircocrb, rrro MoxHo BbIAerII4rb cJIeAyloIrIHe

ocHoBHbre nyHKTbr, Koropbre 6lrlu perueHbr BrrepBble Anq I43yr{eHHbIX crIJIaBoB:

. BbrrroJrHeH xr,IMl4rre cxuit, anaJrkr3 cocraBa cfIrIaBoB Ha cKaHl4pyrouleM

3neKrpoHHoM MHKpocKorIe SEM aepw AIS2100 (rcx(Ha-n Kopex);

o ycraHoBJreHo, r{To gaBvrevMocrb IroreHUvrura ceo6oAsofi Koppo3vrv eilraBoB



Zn5Al u Zn55Al or coAepxanvrn B HHX P3M H orreMeHroB IIA rpynnbr

rlepuoAzqecxofi ra6ruqu I4Meer 3KcrpeMamuufi xapaKTep, To ecrb go6anrcra

nefl4pyrouefo KoMrroHeHra Ao 0.05 wac.o/o cABr4faror ycraHosusruuircfl,

rloreHllvraJr cno6oAuofi Koppo3HI4 crrJraBoB B rroJro)Kr,rrenbHyro o6lacrr, oAHaKo

tIpI4 KOHUeHTpaUr4flX 6Omuree >0.1 l/..a}.o/o nefHpyroulefo 3JreMeHTa BeJrr,rrrr4Ha

E.o.*opp. IIHHK-aJIIoMI4HI4eBIIX crIJIaBoB llocrreAoBareJlbHo cMerqaercfl B cropoHy

oTpl4rlareJrbHbrx 3H arre wuit ;

. BbIflBJIeHo, rrro yBenr4r{eHr4e KoHrIeHTpar\HH xnopr4A-HoHoB cnoco6crByer

yMeHbIxeHHro BeJrHr{HHbr noreHllkrara cno6o4sofi Koppo3r4u AaHHbrx crrJraBoB,

coorBercrBeHHo Bo BceM HHTepBane pH cpeAbr;

O IOKA3AHO, IITO IIOTCHIIIdOEI/'HAMI4IICCKHE AHOAHbIC BETBI4 NONgPH3AIIHOHHbIX

KpHBbIX nerHpoBaHHbIX crrJIaBoB, B pa3nur{Hbrx cpeAax cMerrleHsr e o6racrb 6olee

TIoJIoIKHTeJIIHIIX gua.reHrafi rloreHrlnalra ro cpaBHeHI,Ito c aHoAHbIMI4 BerBflMH

ilon,flpla3auuoHHbrx KpHBbrx HcxoAHbrx crrJraBoB Zn5Al v Zn55,A,l, r{To

cBl4AerenbcrByet o6 ux 6oree HI43Kofi cxopocrz aHoAHoro pacrBopeHr4fl;

o BbIfiBJIeHo, rrro noreHrlnalrbr Koppo3Hvr, rrvrrnHroo6pason aHwfl, H penaccn-

BATIVTH HCXOAHbIX CTIJIaBOB C pOCTOM KOHTIeHTpATJUVT Irefr4pyloulefo sJreMeHTa

(0.005-0.05 lr'ac.o/o) cMelqarorcs B o6lacrs roroxr4rerrbHbrx sHaveuuft, r{To

cBuAerenbcrByer o [oBbIIrr eHuv Koppo3uousofi crofirocru cnJraBoB Zn1,\l 14

Zn55Al, rrro o6sscn.sercfl o6pasoBaHueM 6onee ycrofiuusoir u 6esae$exrsofi

saulllruofi nltdsxu Ha [oBepxHocrn crIJIaBoB, orJrr4rrarcuefics ycrofi.rzeocrbro K

xnopHA-rIoHaM, coorBercrBeHHo B oneKTpoJrnrax HCl, NaCl H NaOH nplr

pa3rr4r{Hbrx 3Har{eH vrflx pH cpeAbr ;

o ycraHoBJIeHo, rrro 6epranrrufi, nratuwit ra I!3M npv KoHqeHTparJkrflx 0.005-

0.05 vac.o/o He3HarrHTeJrbHo yBenr4rrr4BarcT oKHcJr.f,eMOCTb HCXOAHbTX C[IraBOB

Zn5Al u Zn55Al, a P3M, oco6euHo cKaHtrvir r4 rrepnfi, :uaur4reJrbHo yMeHbrrraror

UX OKHCJI,IEMOCTr: BrI.SBIICHO. IITO CAMsIC MHHI4MAJIbHIIE 3HAI{CHI4.g NCTUttUOfi

cKopocTII oKI4CJIeHI4.f, rIpHXOAflTCfl. Ha UI4HK-aJrlOMr4Hr4eBbre CrrJraBbr co cKaHAHeM,

uepneM u 6epvtJIrII4eM, a MaKcHMaJIbHbIe - orHocflTcr K nerzpoBaHHbrM KarrbrlueM,

6apzeu u ep6ueM crrJraBaM;



. /r o H3yrreHbr oa3oBbrft cocraB rrpoAyKTOB OKHCJIeHVTfl, yKa3aHHbIX CTIJIaBOB 14

ycTaHoBlreHbr r4X ponb B MeXaHI,I3Me oKHcileHkrfl; onpeAeJleHo, rITo rIpH oKplcneHkrvr

r4ccneAoBaHHbrx crrJraBoB o6pasyrorcs, KaK rlpocrble oKcHAbI - AlzOl, ZnO', Sc2O3'

YzOr , Ce2O3, PrzO:, Nd2O3, ErO, BeO, MgO' CaO' SrO' BaO' ZnAlzOq' raK 14

oKcr{Abr Anofiuofo cocr aBa - Al2o3'zno,Alzo:'Sc2O3, Alzo:'YzO:, Al2o3'cezoz,

Al2o3.P rzotAl2o3.BeO' Al2o3'MgO, Alzo:' cao, Alzo:' Sro, Alzo:'BaO'

o cKopocrb Koppo3HH crrJraBo s Zn5 A1 u Zn55Al yMeHbIx aerefl, s 2-4 pa3a npl4

nefupo Ba''r4 HX p3M v 3JreMeHraMr,r IIA rpynrrbr rep'oAr4qecrcoir raSluult B

npeAenax 0.005-0.05 vac.o/o,B rvrana3oHe pH cpeAbr or 3 ao 9, coorBercrBeHHo B

K'cJrbrx (sner<rpoJrr,rr - HCI), uefirparrbHblx (NaCl) 14 Irlenor-IHbIX (NaoH) cpe4ax;

o nu6paHbr orrrr4MaJrbHbre cocraBbr paspa6oraHHblx crIJIaBoB I4 rIpoBeAeHbI I4x

ofrbrrHo-rrpoMbrrrrJreHHbre r4crrbrraHvrs, Ha pa3nHr{Hbrx npeAllpvflTvrflx.

coAepN aHvre Ar,lCCep ra!.,/'v B AOCTaro.{Hofi Mepe orpaxaer rrocraBJreHHyro

Uenb 14 3A11A11, ;S{OCI4T JIOfI4rIeCXnfi, 3aBepUeUHStfi XapaKTep'

llo Aucceprarlr,rg Mo)KHo cAenarb crIeAyroIUI4e 3aMeqalHvrfl. H rroxelraHr4fl':

1. Anrop HcrroJrb3yer OAHy MeroAr4Ky pacrlera renrrosl43l4rlecKl4x

xapaKTepr4crr{K u repMoAI4HaMI4rIecKI4x Syuxurar'r c[JIaBoB l.nfl Bcex H3yqaeMbIX

cr4creM, KOTOpbre B TeKCTe rroBTopflrorcfl HecKoJrbKo pa3 rnfl Bcex vr3yqaeMblx

c'creM crrJraBoB rro orAenbHocrr4 (nanpraMep, crp. 81, 84, 86 vr Ap.). yaodHee

6ruo 6bI npeAcraBr,rrb rronyrreHHbre pe3yrlbrarbl e ra6rnuax r4[rv Ha pI4cyHKe'

Z. He flcHo, noqeMy Koppo3I4oHHbIe HccJIeAoBaHH.fl ilpoBoAvrrefl' B cpeAe

3neKrpoJrHTa NaCl, xorfl n paSore r4cnoJrb3yercfl 14 ApyfHe 3rreKrponr4rbr.

. 3. B pa6ore r4Merorcfl fpaMMarr4rrecKl4e v erv[rvrcrHrlecKl4e rlorpelxHocrH,

oAHaKO, TpyAHOCrefi c rroHI4MaHr'IeM I'I3JIOXeHHOIO MarepHarla He BO3HI4KaJIO'

4. B crrgcKe nr4Teparypbr rro AI4ccepraIII4lI Bcrper{arcTcfl orAenbHble ccbIrIKH

cocraBJIeHHbIe He rlo |OCTY.

5. He nsyr{eHa MexaHr4r{ecKue cnoficrBa crIJIaBoB, TaK KaK paspa1oraHHble

BbICOKOyCrofi.tr4BbIe aHoAHbIe c[IrlaBbl, M0fyr HCrIOJIb3OBarbcfl [paKTHr{ecKI4 BO

Bcex oTpacnflx [poMbrrrrJIeHHocTI4 Anfl 3auII4TbI cTaJIbHbIX k3$enr4fi, t<oucrpyrqrafi

14 coopyxesnfi or KoPPo3I4I4.
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I 6. Her AaHHbrx o rcoes$raqraeHre rerrJroBofo repMur{ecKofo pacuupeHr4fl'

crrJraBoB, TaK KaK or14 AaHHbre tBJlf,rorcf, BaxHbIMI4 rIpH pa6ore ilapbl ((craJlb

rroKpbrrvrfl>> v [peAcraBJrflror HHTepec |Ipn IIpoeKTvrpoBaHIrIVr rexHoJIOfI4I4 HX

HaHeceHufl,.

7 . B pa6ore He [peAcraBJreHbr pe3ynbrarbr r,rcfrblraHvrfl, OTIJIaBOB B KaMepe

coJleBof.o ryMaHa, xor.rl B aKTax I4C[IbITaHI4.[X OHI4 npeAcraBJIeHbI.

g. He H3yrreHa oKHCJrfleMocrb )r(r{AKHX rIHHK-aJITOMHHI4eBbIX cfIJIaBoB,

nergpoBaHHbrx yKa3aHHbrMH 3JreMeHTaMI4 lepuoAu'{ecxofi ra6luust'

cpanuureJrbHoe HccJreAoBaHHe oKHcJrfleMocrH )KHAKHX V TBepAbIX CIIIaBOB

yKpacl4lo 6tt AHccePraIII4Io.

OAHaro, Bo3Hr4Krrrr4e B xoAe o3HaKoMJIeHHfl c paSorofi 3aMeqa[vrfl. 14

rroxeJra Hvrfl, Hr4cKoJrbKo He yMan{rcT AocronHcrBa pa6oru v He BJII'LI]0r Ha

fJI aBHbr e H ayr{H bre 14 rrp aKTHrr e c KH e p e3yJI bTaTbI AH C C ep T AW4kr.

Cmenent o1octtonaHHocmu HayqHbx nonoJlceruuil, eueodoe u

pe1orweruda4uit, cQopmynuponuHHbrx e duccepma4uu. Blt4u4raeMblx Ha 3aurl4ry

HayrrHbrx noJrox(e uuit, AocroBepHocrb 14 o6ocsoBaHHocrb nonyqeHHblx

cogcKarerreM pe3ynbraroB AocrarorlHo BbIcoKa v noAKperIJIeHa Solrruuvt

o6seuovt 3KCnepr4MeHTaJIbHofo Marep14aJra) Teoperl4qecKI4MH BbIKJIaAKaM14'

rroJrHbrM vr Kpr4Tr,rqecKHM aHarIH3oM cylqecrnyrorqefi rlo AaHHoMy Borlpocy

nHTepaTypbl, npI4MeHeHHeM coBpeMeHHbIX MeTOAOB I4CCJIeAOBaHH{;

HcrroJrb3oBaHneM arrecroBaHHofo oSopyaoBaHHq, 06ecneql4Baroulefo

AOCTaro.{HHfi ypoBeHb HaAexHocrH pe3ynbraroB; KOMTIJIeKcHbIM npI4MeHeHI4eM

B3aHMOAOIOJIHflTOUIHX I43Mepr{TeJrbHbIX MeTOAOB; HCIOJIb3OBaHI4eM 3TaJIOHHbIX

o6pasqon, cxoAlaMocTblo pe3ynbraroB HccneAoeaHlaft, [poBoAHMbIX B

rr a6 op aropHbrx H orrbrrHo -rrp oMbrrrrJr eHHbrx ycno BI4rx ; uy6nHKaul4 flM'vr B rI ep eq eHb

BeAyrrIHX perleH3r4pyeMbrx xypHanax; o6cyNgeHHeM ocHoBHbIX pe3ynbraroB Ha

pa3nr4rrHbrx MeirqyHapoAHbrx r4 pecny6rluKaHcKl4x HayrlHbtx tcouQepeHul4flx'

Hayuruan HonusHo u npaKmuqecKflfl sHaquJvrocmb pa6omu:

o Ha ocHoBe oKcrrepHMeHTaJIbHbIX HccJIeAoBaHuit yuaHoBrIeHbI 3aKoHoMep-

gocrefi I,I3MeHeHr4g, Koppo3HOHHO-3neKTpoxHMHrIecKI'IX XapaKTepvrervrK CrIrIaBoB
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I zn5Al u zn55Al or coAepxaHr4s p3M (Sc, Y, ce, Pr, Nd, Er) 14 3rreMeHroe IIA

r-pynnbr nepr4oAr4rrecK ofi ta6tnrlbr (Be, Mg, Ca, Sr, Ba) B 3JIeKrponHTax HCl, NaCl

v NaOH pa3nr4r{nofi KoHrIeHTparIHH, B }AB]'/IChTMOCTI4 OT pH cpeAbl; BbI{BJIeHbI

3aKOHOMepHocrI4 I43MeHeHufl, KHHerI4qecKI4x 14 3Hepferl'IqecKllx XapaKTepI4crI4K

lpouecca BbrcoKoreMrreparypHoro oKr4cJIe]Hkrfl, UHHK-aJITOMI'IH14eBbIX cIInaBoB

zn5Al u zn55Al c P3M r4 3JreMeHraMr,r IIA rpyfrfrbr rrepr4oAHqecKofi raSllnurr B

TBepAOM COCTOfl HV\V; ycraHoBrreHa ponb nefl4pyroull4x 3JIeMeHroB B

SopvlapoBaHgr4 $asonoro cocraBa rrpoAyKroB oKI4cJIeHvrfl' crIJIaBoB Zn5Al vr

Zn55Al, coAepxarrlgx P3M H 3JreMeHrbr IIA rpyrrlbl nepl4oAHr{ecKoft taltuubl, H

rroKasaHa I4X ponb B MexaHI43Me OKI4CJIeHVIfl;

o paspa6oraHHafl 3K0repr4MeHTaJrbHafl ycraHoBKa Anfl H3MepelF'vrs, TeTIJIOeM-

Kocrg TBepAbrx TeJr B pexuMe ((oxJIaxAeHH.fl)) (nranrrfi rIareHT Pecny6JIHKH

TalxuKHcraH J\b TJ 5 10) HCfroJrb3yercf, B HayrrHbIX H y're6uHx rpoqeccax Ha

susr,ruecKoM saryrrtrere TaANUKCKO|O HaIII4OHarIbHofo yHHBepeurera Lr B

TalxuKcKoM TeXHHT{ecKoM yHHBepcI4TeTe HM. aKaA. M'C' Ocuvrra;

o orrp eAeJreHbr 3 aKoHoMepHo c rcfi r43M eHe :Etvrfl. reMlr ep aryp Ho fr. sasucHMo crH

reurroSg3r4rrecKgx xapaKTepr,rcruK vr repMoAHHaMHrrecKHX Syuxqrau AeofiHrtx

cilrraBoB Zn5Al kr Zn55Al u rpofiusrx crIJIaBoB cl4creM Zn5Al-Be (Mg, II3M,

p3M) v Zn55A1-Be (Mg, III3M, P3M); ronyqeHbr ypaBHeHvrs., oIlHcblBalouHe

H3MeHeH11fl. 3HraJrbrruv pacrBopeHl4s crIJIaBos Zn5Al u Zn55Al, JIerupoBaHHbIX

6epraruueM I4 MarHI4eM ;

. paspa6oraHHbre orITI4MaJrbHbre cocraBbl III,IHK-aJITOMI4HHeBbIX CrrIaBoB

3arrlguleHbr AeBflTbro rrareHT a.vrvr Pecny6 lrkrKvr TaANrlKI4craH 14 Hclaltcrcofr

pecuy6 rvrKu vlpau a npoBeAeHbr vrx onbrrHo-rlpoMbllxrleHHble I'lCrIbITaHr4fl' B

KarrecrBe aHorHbrx 3arrlraTHbrx uor<prrrufi Ha varelruflx vr3 craJII4 B Hayuuo-

r4ccneroBareJrbcKoM orAene oucprrroro yHr4BepcuTera r.MaAxIrvrevr HcSaxaHa

Irlclaucxofi pecny6Jrr4Ku Vpau; 3KoHoMuqecrufi e$Sercr or I4crIorIb3oBaHI4'[

aHoAHbrx crrJraBoB B KaqecrBe 3arqHTHbIX rloKpblTuit cT:arll4 cocraBJlfler 8'1$ na 1

*t tuulnlrlaeMofi noeepxHocru.

ruqHotil er<nad aemoprr 3aKJrroqaercfl B aHarrv3e JIHTeparypHbIX AaHHbIX'



Haxo)KA e1r4vr c11oco6oB vr perueHur4 rIocraBJIeHHbIX 3al*aLr, MoAepHvr3arEvr

ycraHoBKH, rroAroroBKe H rrpoBe;;eHvrv I4ccneAoeaHHfi n na6oparopHblx ycnoBHfx,

crarr4cruqecxofi o6pa6orxe 3KclepHMeHTaJrbHbIX pe3ynbraroB, $oprntylHpoBKe

OcHoBHbIX IIoJIONesnfr H BbIBoAoB AHccepTaIJuH.

IlydnuKaquu asmopa. llo MarepnaJraM Aucceprarryv ouy6nraKoBaHo 67

rrer{arHrrx pa6or, B ToM rrucre 2 MoHorp a$uu,, 29 crarefi B lepeqeHb BeAYuIux

perleH3gpyeMbrx HayqHbrx )KypHaJrax, peKoMeHAoBaHHbIX BAK ilpLI llpesu4eHre

pecnv6Jrr4Kg Ta.uNlrKHcraH , 36 crar.eit B MarepuaJlax xoHSepeHqufi,

cr4Mrro3gyMoB vr Sopyvroe pa3rur{Hofo ypoBH.a, a raKxe ronyrleHo 9 nareHroB

p e cny6 rvrKr4 T aAxu KH craH vr o [r4:n rr areHr Irlcl au c x ofi P e cny 6 lrvKvr VIp au .

HayuHrre lloroxeHufl AHcceprawv, Koropbre BbIHOCsrC.fl Ha 3aIrII4Ty,

AocrarorrHo rroJrHo orpalxeHbl B Hayr{HbIX ny6nraxaLP4flx, B qacrHocrH

<clr,rguKoxuMr4fl noBepxHocrr4 vr 3arrIHTa Marepl4zuloB)); (XypHaJI npHKnaAuofi

xvrMr4v>>; <<14sBecrvrs, By3oB. Idneruar MeraJIJIyprI4fl); <Tenlo$ra:urca BbIcoKHX

reMrreparyp); <Oriental Journal of Chemistry> I4 r.A.

Bttrueu3JlOllteHHOe rI03BOJrger KoHcrarr4poBarb Aocraror{Ho eltcoKl'Ifi

yp o B eHr anp o 6 aIJl/^vr AI4 ccepTaUl4o HH oro Hc cn eAoB aHHf, .

Coomeemcm6ue a6mopeQepama codepucaHuto duccepmul'4uu. B

aBTopesepare Ar4ccep rarJavl r43Jrolr(eHbr ocHoBHbIe noJlox eHvrfl 14 BbIBOAbI,

rroKa3aHbr BKnaA aBTOpa B npoBeAeHHOe r4CCneAOBaHHe, crerleHb HOBH3HbI V

npaKT14rrecKafl 3Harrr,rMocrb pe3ynbraroB I4ccJIeAoBaHHfl, o6cyNAeHbI nolyqeHHble

AaHHbIe. Anrope$epar

4r,lccepralll4oHsofi pa6orlt.

Crpyxr ypa, coAep)K aHHe) a raKxe oSopnrneHHe crHcKa uHrHpyeuoft

nHTeparypbr, 3a r4cKJrloqeHHeM se6olurr4x norpelusocrefi, coorBercrBylor

focTy p 7.0.11-2011 <<CvcreMa craHAaproB no ransopMauHu, Sultl4orerlHoMy H

r{3AarenbcKoMy Aeny. fracceprarJafl H anrope$epar Aucceprarlvrv. Crpyxrypa vI

rpaBl,Ina oSopMIIeHI4fl . M. : CranAaprr'ruSopM) . - 2012>>.

Pesyltrarbl, IIOJIVIIEHHbIC COHCKATCJICM, flBIIflIOTCfl HOBbIMH

TTOJIHOCTbIO COOTBeTCTByeT coAepxaHI4IO

3aBepueHHbIMH, BbIBo4lr cQopMynI,IpoBaHbI apryMeHrnpoBaHo.



Coomeemcmrue duccepmuuluu cnequilnbHocmu u ompacnu HayKu, no

KomopbtM oHa npedcmerr^flemcn K sau4ume. fluccepralll4oHHafl, pa6ora

O6HAoea 3.P. coorBercrByer rracilopry cnerluaJrbHocrl4 05.17.03 - TexnoJlofll-fl

oneKTpoxr4MgrrecKux rrpoqeccoB 14 3aIrIHTa or Koppo3vrvr (n uacrHocrz, Koppo3vrfl' vr

rrporr4BoKoppo3r4oHHa.s 3arrIHTa KOHCTpyKUT4OHHbIX MarepHaJIoB; 3neKrpoxHMH-

r{ecKue , xvrwr4rrecKr4e, SusuqecKue vr xorr6uuupoBaHHble MeroAbr oSpa6orxu

loBepxHocrg MarepuaJroB 14 T.A.), Koropbre B 3Harrr4Temsofi crerleHu orpaxeHbl B

rJraBe 2 <Koppo3HoHHo-3neKTpoxr4Mr4qecKHe csoffcrsa UHHK-arlroM14HI,IeBbIX

crrrraBoB c peAKo3eMeJrbHbrMr4 MeraJIrI awvr 14 3JIeMeHTaMrI IIA rpyrlrlbl

nepr4oAr4rrecKofi. ra6turlbr)) r{ fJraBe 3 <BucoKoreMrleparypHoro oKI4cJIeHvrfl. UIIHK-

aJrroMHHr4eBbrx cfrJraBoB c peAKo3eMeJrbHbIMH MeTaJIJI AMVI Vr 3JIeMeHTaMH IIA

rpylnbr nepgoAurrecKoit ra6tr4rlbr)), r{To Aaer ocHoBaHHe rIpHcyAI4Tb coHcKareJl}o

yrreHylo crerreHb rro cnerrr4aJrbHocrr4 05. 1 7 ,03 - TexuoJloru,g 3neKrpoxnMl4r{ecKux

npoqeccoB I,I 3aulnra or Koppo3HH (xrauuuecKue uayr<ra).

Pexo.uendaquu no ucnoJtbsoroHuto puy,rybmilmoe duccepmaquoHHozo

uccnedo6aHufl. Pe3ynbrarbr HccrreAoBaHr{.s Moryr 6rtm I4cnorlb3oBaHbl

MuHr,rcrepcrBoM rrpoMbrrrrrreHHocrr4 vr HoBbIX TexHoJI orufi, Pecny6JIHKH

TaAxvtrcvrera:r^, focylapcrBeHHoM Hayr{Ho-3KcnepHMeHTaJIbHoM I4 npoI43BoAcrBeH-

HoM yrrpexAeHr4flM AH Pecny6Jrr4Kr4 TalNuKHcraH, MeraJIJIoBeAaM vr

rrpoH3BoAcrBeHHHKaM ) a raKxe aenvpaHTaM vr MafHcrpaHTaM By3aMH

xuMur{ecKofo Lr MeraJrJryprur{ecKofo npoSnna, 3aHl4Maroull4xcfl Bonpoc aMr4

cHHTe3a HOBbTX CrrraBoB Ha ocHoBe rIr4HKa u aJIloMHHVrfl H H3yr{eHI4eM VX

Ko,pp 03 r{o HHo - 3n e KTp oxuMr4r{e cKI4x u $uzuKo -xHMI4qe c KHx c s ofi crs .

3arutruqeHue. [ucceprarJufl, tBJlflerc.fl 3aKoHr{eHHbIM Hayr{Ho-

r4ccneAoBaTelrbcKr4M TpyAoM, BbITIOIIH€HHbIM Ha COBpOMOHHOM Hayr{HOM ypoBHe,

Han1eaHa fpaMorHo H Ha xopolxeM pyccKoM fl3blKe. B pa6ore nprIBeAeHbI

pe3ynbrarbt, rro3BoJr.flrorrlr4e orHecrvr vx K pelxeHuro KpyIrHoit uayutrofi npo6neurt

co3.IIaHI4.fl XI4MI4KO-TeXHOJIO|HT{eCKI4X OCHOB Ha[paBJIeHHOrO CHHTe3a

e$Ser<rr{BHbrx 3arrlr{THbrx norpurufi Ans yBenur{ eHwfl, cpoKa cnyx6ll craJIbHbIX

KoHcrpyrcqrafi vr uz1;etuit. llonyueHHbre aBTopoM pe3ynbrarbl AocroBepHbl,

BbrBoAbI H 3aKIIrOqeHI4f, BepHbI.



CquraeM, rrro Auccepraul4oHHafl, pa6ora O6uaoea 3ueAynno PaxuaroBnrla

<Koppo3vfl, rIHHK-attoMI4HHeBbIX crIJIaBoB HoBofo rroKoJreHug)) orBer{aer

rpe6onaHr4.f,M <llorox eHvrfl, o nopflAKe npucyx reHvrfl, yrreHbrx creleHefi)),

yrBepxAeHHoro fIocraHoBJreHHeM flpanureJrbcrBa Pecuy6JruKr4 TaAxHKr4craH or

26 laoslps 2016 r. J\|l 505, a ed aBrop AocroHH rrpucy)KAeHr{r yueuofi crerleHr4

AoKTopa xHMr4rrecKHX HayK ilo cneIII4 anbHocru 05.1 7 .03 Texuororl,lt

3n e KTpoxrrMr,rqe cKr,rx IIpo qe c co B H 3 aIqI4Ta or Kopp o3vru.

Incceprar\Hfl, 3acnytuana vr o6cyN4eHa Ha Hayr{HoM ceMuHape @Hsraxo-

rexHr4rrecKoro HHcruryra r4M. C.y. Yvrapona ArcaAeurau HayK Pecny6JIHKH

TaANuKr4craH < ftl > cet nqf?* 2017 r., or3blB yrBeplxAes perxeHl,IeM Y.IeHoro

coBera @usuKo-TexHurrecKoro HHcruryra I4M. C.y. Yrrapona, [poroKol J\,lb L

or << "2rO >> utuflktfg-Z\\7 r.

AraAevrax AH Pecny6 rruKu TaANuKI,IcraH,

roKrop rexHHrrecKHX HayK, npoSeccop,

rJraBHbrfi nayuuufi corpyAHHK @Hslaxo-

rexHr4rrecKoro HHcrHTyra uu. C.Y. VruapoBa

AH Pecny6 rrnKvr TaAxraKI4craH

Pyrco noAuTenb I-{eHrp a H ccneAoB aHu.fl H ucilolrb3 o B a Hufl.

eogo6uoBrrseMbrx HcrorrHkI KoB 3Hepruvr trpu @HsIaKo-

oe P.M.
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