
3AKITOqEHITE rorC CEPTATII4OHHOI O C OBETA 7 3.1.002.02,

CO3AAHHOIO HA EA3E fHy (I,IHCTI4TyT XIIMI4I,I r.rM. B.II.

HI,IKITTTTHA> HAIIIIOHAJIbHOff ,t KA4EMIII,I HAyK

TMXIIKI4 C TAHA, IIO AIT C C E P TAUI,IN HA C OI4 C KAHIIE YTIEHOI;I

CTETIEHIT AOKTOPA HAYK

arrecrarluoHHoe Aeno J{s

perxeHrae Ar{cceprarluoHHoro coBera or 14.11.2022, J\.25

O npucyN AeHuu Hopoeofi Myarrap Typ4raenne rpan{AaHuHy Pecuy6nuxu

Ta4xuxrEcraH, yreHofi crerreHr{ AoKTopa rexHLrqecKHX HayK.

,{ncceptaqux <<@rlsnKo-xnMrrqecKrre cnoficrsa [poMbrrrrJreHHbrx

aJTIOMTIHI{eBO-MaIHIIeBbIX CnJlaBOB C UIeIOrIHO3eMeJrbHbIMrI U

peAKo3eMeJIbHbIMII M0TaJIJIaMI{)>, nO cneIII{€UIbHOcTIzt 2.6.17

MarepI{ErJIoBeAeHtre (rexHrauecKr{e nayru) rpr{H.rrra K 3arrlr{re 01 anrycra 2022 r.

(npororor Ne5) AlrcceprauuoHHbrM coBeroM 73.1.002.02, cosAaHHsrru na 6a:e

fHy <I4ncruryr xl{Mrru uu. B.I,I. Huxnrnna HaqzonalrHofi aKaAeMr{r4 HayK

TaANIar<ucraHa>, (734063, r. AyuraH6e, yn. Afinu, 29912, rpr4K€B MraHo6pnayKu

Cozcratem Hopona Myarrap Typgueena 17 fl:aBapfl. 197 5 roAa

poxAeHltt.,{nccepTalluro Ha coucK aHr4g yrenofi creleHr{ KauAr{,{ara xuMlrqe cKrrx

HayK 3alrtrIrruJla B 2003 roAy no reMe: <<Kopposux aJrroMLrHLreBo-JrLrrLTeBhrx

cnJIaBoB, JIefI4pOBaHHbIX [IeJrOqHO3eMeJIbHbIMU MeTaJrJraMr4), B Ar{CCepTaTIUOHHOM

coBere 4047,003.01, cos4aHnoM npr{ I4Hcrraryre x?rMr{r4 urr,r. B.Z. Hrarzrzna

Ara4eunra HayK Pecrry6nuxu TaAxuKrlcraH.

B Hacrosqee BpeM fl. 3anurMaer .qoJDKHocrb BeAyrrlero HayrrHoro corpyAHr4Ka

na6oparopnz <<Koppo3r{oHHocrofixne Marepr{€rJnu fHV <<I4ucruryr xrrMllrd r{M.

B.LI. Huxurvna HAH TaAxnrucraHa).

,,{uccepmql{f, BbI[oJIHeHa a la6oparopuz <Kopposr4oHHocrofirue Marepr{anbD)

fIIy <Oftrcrrryr xwrl^r4 r{M. 8.I4. Fluxzruua HaqnoHalruofi aKaAeMLrr{ HayK

TaANrarucraHa>.



Hayuuufi noncy.nbraHT: AoKTop xr.rMr{qecKux HayK, npoSeccop, aKaAeMr{K

HaqlloHanrnofi aKaAeMI{n HayK TaANurncraHa lannes I{sary.n.no HanpyroBr.rq,

focy4apcrneHHoe HayqHoe frpexAeHr{e dftrcruryr xlrM}rr{ r{M. 8.I4. FLarulruna

Haquonalrnofi aKa,{eMrllr HayK Ta4NuxracraHo), aane4yrorqufi

<KopposrEonno crofi Kr{e Marepr{aJrbD).

m6oparopuefi

O$nqraJrbHbre orrroHenTbr :

1. Honoxenoe B.rragnunp AHroHonr.r.r -AoKTop xr4MrrrrecKr4x HayK,

npoSeccop, @e4epzursnoe rocyAapcrBeHHoe 6nAxerHoe o6pasonareJrbHoe

yqpe)KAeHue Bhlcluero upoSeccuoHaJrbHoro o6pasonaHux <<Anraficrufi

rocyAapcrneunrrft yHllBepcurer)>, r<aQe4pa Quszuecrofi u HeopraHrrqecrofi

xuv.uu xaMr{qecKoro Qar<ynbrera, npoQeccop.

2. 3apunona Moxupa A6lyca.ttoMoBHa - AoKTop rexHr4rrecKr.rx HayK,

AoIIeHTT Ta4xuxcrufi rexHz.Iecrnfi yHuBepcurer r.rM. aKaAeMlrKa M.C. Ocnvru,

rcaQ e4pa <<TenlorexHr{Ka r{ TenJro gneprerr.rKo), Aor{eHT.

3. TouxoAll(aeB Xarcnvr AluMosuq - AoKTop Sn:uro-vrareMarprrrecKnx

HayK, npoSeccop, focyAapcrBeHHoe o6pasonareJrbHoe y{pexAeHr,re

<Xy.{Nanl.cxuir" rocyAapcrneHnufi yHuBepcr4Ter LrMeHr4 aKaAeMurca Eo6oAxaHa

faQypona>, xaSe4pa <<3nexrpoHr{KD>, upoSeccop lanunoJro}KrrreJrbHbre or3brBbr

Ha Ar{ccepTarlr4ro.

Beqyrqan opraHr{3arlnfl :

fopHo-rvreranJlyprn.{ecruft LrHcrr{Tyr TaAxurucraHa, MeraJrJryprprqecxufi

Qaxynrrer, ra$e4pa <Meraniryprrn) (Pecny6nura TagNr.rKlrcraH, r. EycroH, yr.

Eaporona, 6) n cso€M tloJloxrrlreJrbHoM 3aKJrroqeHun (nporoKoJr Jtlb2 or 11 orur6pr

2022r.), noAnr{cagHoM npo$eccopou ra0e4pn <<Srororran> AoKropoM

rexHI{qecK}IX HayK PasHKonrru 3.A., 3aBeAyroqefi ra$e4pofi <<Mer€rJrJrypn4.rr>,

KAHAT4AATOM TEXHI{IIECKHX HAYK KA4IAPONUU A.A. U AOIIEHTOM TTASCAPU

<Paspa6orrca Mecropo)K4ennfi noJre3Hbrx I{cKorraeMbIX>), KaH.qLrAaroM

TexHr.rqecKr{x HayK ocuun orur yKa3aJra, rrTo pe3yrbTaTbr pa6orrr MoryT 6uTb

[c[oJIb3oBaHbI B MaTTTrrHocrpolrrenbHbrx npeArrpr{flTusx MunncrepcrBo

TIpoMbIIITJIeHHocTLI LI HoBbIX TeXHoJIorHfi PT 14 Bbrcr[Lrx yre6urrx 3aBeAeHr4rrx



MuHIacrepcrBo o6pasoeaHufl, vr HayKr4 Pecny6nnxu TaANnKr4craH, a rarcKe crpaH

CHf.

,{uccepraqrioHHa{ pa6ora Hoponofi M.T. rpeAcraBJrrer co6ofi

3aBepIIIeHHoe HafIHoe LIccJIeAoBAHvIe, BbIIIoJIHeHHoe Ha BbICOKOM ypOBHe,

coAepxLIT coBoKynHocTb HoBbrx HarrHbrx pe3yJrbTaToB u rroJroxeHr'lft,

BhrABlrfaeMbrx aBTopoM Am nyoJlr4qHol{ 3arIIHTbI, KoTopble MoxHo

rnann$uqllpoBarb KaK HoBoe KpyrrHoe HafrHoe Aocrr4xreHue, 
'rMeroulee 

3HaqeHne

AJIf, pa3BI{TI{t Mareplr€trloBeAeHkrfl. MerarJruqecKLrx ctrcreM. llolyueHHbre aBTopoM

pe3yilbraTbl, HecoMHeHHo, AocroBepHbl 14 I,IMeIOT oOJrbIXOe ilpaKTUqeCKOe, a raKxe

TeoperllqecKoe 3HaqeHI{e. flo ceoeMy coAepxaHuro n o6reuy pa6ora orBerraer

KpI{Tepu.[M nyHKroB 9-14 <<llonoxeHIa.s o [opsAKe rrpucyxAeHr{.fl freHbrx

crenenefi), yrBepxAeHnoro llocrauosJreHLreM llpannrenbcrBa P@ or 24 ceum6pn

2013 r. J\! 842, npeAbtBJI{eMbIM K AoKropcKr{M AlrcceprarlurrM. Anrop pa6orur

Hopoea Myamap TypgnenHa, 3acJrylruBaer npr{cyxrAeHtrfl, efi yreuofi creneHrz

AoKropa rexHI{rIecKI,IX HayK no cnequaJrbHocrr4 2.6.I7 - rrrarepuanoBeAeHrae.

CoucrcareJrb rlMeer 6onee 125 ony6JrlrKoBaHHux pa6or, B ToM qucire rlo

TeMe Al{ccepraquu ony6JII{KoBaHo 58 pa6or, pr3 Hrax B perleH3rrpyeMbrx HayqHbrx

v3l'a]f'vrflx ony6lur<osaHo 16 pa6or, nolyqeHo 5 rualrrx rrareHTa Pecuy6nnru

TaANIarucraH. llarenru noATBepxAarqr [paKTlrqecKyro 3Harrr.{Mocrs pa6orrr n ee

HoBI{3Hy. Ouy6nunoBaHHble pa6oru orpaxarcT ocHoBHbre noJro)KeHr{rr H BbrBoAbr

Al{cceprarJm, cBrlAereJrbcrByror o rzrrnoM BKJraAe aBTopa. O6qufi o6seu

HayqHbIX uzyauuit:36,5 n.1., B ToM rII{cJIe rro reMe Ar{cceprar\r4r4i 12,20 rtr^.

Haudonee 3HarruMbre HayqHue pa6orbr rro reMe Ancceprarlnu:

l. faHzes Vl.H., Hopona M.T., 3uron 8.E., I46poxrauon H.@., I46poxrErraoe C.X.

BlIaxHue Ao6agox cKaHAIas Ha reMneparypHyro 3aBr{cnMocrb rerrJro€urocru n

TepMoAI4HaMI{qecKLIX SyHKIIufi zlJlroMr{Hr{eBo-MarHr{eBbrx crrJraBoB ll @usura

MeTaJIJIoB H Mer€LJIJIoBeAeHr.re . 2020. -:I.121.- Ns1. -C. 51-58.

2. Hopoea M.T., faHraes vr.H., 3uros 8.8., Hapauen E.III.

llotenqzoAl{HaMl{llecKoe I4ccJreAoBaHr{e Koppo3r4oHHo-3JreKTpoxr{MlrirecKoro

rIoBeAeHtIrI cnJIaBa AMr0.2, JIerI{poBaHHoro cKaHAr4eM, rrrrprreM r{ JraHTaHoM B



cpe.qe 3JIeKTpoiInra NaCl ll I,'Ier,ecrun CavapcKoro HafrHoro rIeHTpa Poccuficrofi

aKaAeMHH HayK. -2018. -T.20. -i\b 1. -C.30-36.

3. Hopona M.T.o Basupon H.III., faHraee VI.H. Bru.sHrae qepr{r, rpa3eoAr4Ma r4

HeoAZMa Ha gJleKTpoxrdMlrrrecKr{e xapaKTepvrcrtrKur uurroMlrHr{eBoro crrJraBa AMr6,

n nefitpamuofi cpeAe NaCl ll Becrurar MarHrdroropcKoro rocyAapcrBeHHoro

rexHl{qecKoro yHr4Bepcr4rera LrM. f.I4. HocoBa. - 2018. -T.16. -Ns2. -C.41-47.

4. Hopoea M.T., fatrues VI.H.,3uron E.E. KnHerr{Ka oKr{cJreHprrr cnJraBa AMr0.2

c JraHTaHoM, npa3eoAr.rMoM r{ HeoA}rMoM, B rn€pgou cocrorH}rr4 ll klsFJecrnfl,

Canrr-flerep6yprcKoro rocygapcrBeHHoro rexHoJrorraqecKoro prHcrr.rryra

(rextruuecKoro yHr4Bepcurera). -2018. -J\b44. -C. 35-39. 
,

5. Basnpon H.L[., Hopona M.T., fanuen Vl.H., Kyp6anosa M.3. Bnusrtvrs. qepns

Ha KI{HerIaKy oKI{cJIeHIarI cnJraBa AMr6, B rn€pAorvr cocroflHr{r{ ll Becrunr

TagxnxcKoro HaIIuoH€IJIbHoro yH'rBepcurera. Cepur: EcrecrseHHbrx HayK. -2018.

-J\tb 2. -C.156-161.

6. flynoron lI.P., Hopona M.T., 3tuos 8.8., fanrEen n.H. I4ccreAosaHvre BrruflHufl.

cKaHALIt LI JIaHTaHa Ha gJIeKTpoxuMEqecKyIo Koppo3rlro crIJIaBa AMr3 ll [orcnagrt

Axa4euur{ HayK Pecrry6nnru TaAxrEKr{craH. -2018. T.61. -J\b3. -C.265-271.

7. Hopona M.T., Basupon H.III., fanraes VI.H.., Irl6poxurr,ros H.@. Koppo:rar

AJIIOMI4HT4 EB O - MAf HH CBbIX cITJIaBOB, JIefI4pOBaHHbrX HeKOTOpbTMH

peAKo3eMeJIbHbIMI{ MeraJrJraMr{ ll .{orna4u AraAeuun HayK Pecny6marn

Ta.uxur<ncraH. -2018. -J\b5.-T.61. - C. 480-484.

8. Hopona M.T., faHues I4.H., Maxcy4ona M.C. Snerrpoxr.rMraarecKr/re

xapaKTeplICTI4KI{ HeKoTopbIX CnJIaBOB €IJIIoMLIHH' c MarHI4eM LI KaJIbIILIeM, B cpeAe

sJleKrponl{ra NaCl ll .{orna4rt AraAeunu HayK Pecny6m.rnn Ta4xurucraH.

- 2017 . -T .60. -J\b 1 1- 12. -C. 592-598.

9. flyroron il.P., 3uros 8.8., fanues VI.H., Hopona M.T. OrucneHue

rlpoMbllrrneHHoro cIIJIaBa AMr3 c 4o6anrcauu peAKo3eMeJrbHbrx MeraJrJroB ll
I,Iseecru.f, Ana4euuu HayK Pecny6rurrn Ta4xurucraH. Ora. Sus.-uar., xLrM.,

reoJr. H rexH. HayK. -[yruan6e. -2017. -Nl4(169). -C.85-90.

10. Ba":zpoa H.III., fanuee vr.H., fanueea H.vr., Eep4uen A.3., Hopona M.T.



12,

BnusHue npa3eoAl{Ma Ha KLrHer}rKy oKr{creHr{.s crrJraBa AMr6, B rn€pAovr

cocrof,H?Iu ll fiolrua4n Ara4eMr{H HayK Pecny6naru Ta4NuKLrcraH. -2015. -T. 58.

- J\b9. -C.840-844.

1 1. Basupon H.ru. faHuee I4.H., Hopona M.T. KopporuonHo-

gJIeKTpoxI{MLIaIecKoe IIoBeAeHLIe crIJIaBa AMr6, nerr4poBaHHoro qepueM ll
I4ssecrufl, Ara4eurau HayK Pecuy6nurz TaANr,rKr{craH. Org. Sn:.-uar., x}rM.,

reoJr. r.r rexH. HayK. -,{yuran6e. -2013. -}lb3(152). -C.91-98.

MaxcyAona M.C. M.T. Hopona, VI.H. faHraen, A.3. EepArleB KraHeruna

oKLIcJIeHI{x rnepAux crIJIaBoB cI{cTeMu Al-Mg-Ca ll ,{orta4u AraAeupru HayK

Pecrry6maru Ta4xr,rKr4craH. -2007. -T.50, -J\b 7. -C.613-617.

[Ia AHcceprallrlrc rI aBTope$epar [ocryrrrrJro 7 no.uo]KureJrbHbrx or3brBoB.

Orsrrnrr [peAcraBuJru :

1. MapeHrcuu C.O., AoKrop xI{MI{rIecKr{x HayK, npo$eccop, rJraBHbrfi uayrHrrfi

corpyAHl4 r (De4epanbHoro ro cyAap crBeHHoro 6ro4Nernoro frpex ilenus. HayKr4

?IHcruryt o6qefi lI HeopraHra.recrofi xlrMrrr4 nu. H.C. Kypnarona Poccnficrofi

aKaAeMHLI HayK, r. Mocrna, co cJreAyroqr4Mr4 noxeJraHtrflMkr: 1) r{3f{eHr{e

OKLICJIeHHI CIIJIaBOB B XTLIAKOM COCTOflln:auI yCWIWIaBO 6n 3HaqeHr.Ie pa6Oru;

2) coctanbl cnJIaBoB ryrrrrre yKa3brBarr s Naono/o r{Jrlr MaccYo, uanpulrep AlMg2

KaK 33.3naon%Al w

yBa3brBaroT coeAr4HeHr{f, .

66,7vonYo Mg. B aroMHbrx orHorrreHr,rrx o6rrqno

2. IoprorurcuH B.@., AoKrop xraMr{qecKr{x HayK, npo$eccop, rJraBHbrfi Hayrnufi

corpyAHl4rc Se4epalbHoro rocy,{apcrBeHHoro 6rc4xerHoro o6pasoBareJrbHoro

frpexAeHl{t Bblcllrero o6pa":oranux <Cn6upcrufi rocyAapcrnenurrfi

LlHAycrpl{anrHrrft yHuBepcuTer), xa$e4pa ecrecrBeHHoHafrHbrx Ar.rcU}rnJruH

HMeHLT npo$eccopa B.M. @unrens, r. HonorysHerlK, 6es sauertauuil.

3. AurupoB P.P., AOKTOp Xr{Mr{rrecKr{x HayK, nposeccop, 3aBeAyroqufi rcase4pofi

HeopraHll'recKofi xpIMpII{ XuNaIa.IecKoro r4ncrr{Tyra }rM. A.M. Eyuepoaa,
(Degepalrnoe rocy.uapcrBenHoe aBroHoMHoe o6pasonareJrbHoe yrpexAeHne

Bbrcruero o6pa:onanux "Ka:aHcxrafi (flpznolxcrnfi) $e4epanrnufi
yHr4Bepcr{Ter". r. Ka.saHr, 6 KQrtecmne 3aMeqaHufl. uo pa6ore H3 Tofo, qro



MoxHo y3Harb vr3 aBTope$ePffiz, orMerry HerroJrHoe o6rscneHne BJrzsHr{e

LIctIoJIb3oBaHHbIX peAKo3eMeJlbHbrx MeraJIJroB Ha reulo$Lr3r.IqecKr4e cBoficrBa r,r

LI3MeHeHI4fi repuo4l{HaMlarrecrcux SyHrqufi anrour{Hr4eBo-Marnr{eBbrx crrJraBoB.

4. AdgyilJlaeB C"@., AoKTop Qnsrzr<o-uareMarzrrecKr4x HayK, san. ra6oparopuefi

QusuxlE arvroc$epu @HsllKo-rexHr4rrecKoro r4Hcrr{Tyra rzM. C.y. Vvrapona

HAH Ta4xHt<ttcraHa, 6 Kaqecmle 3aMeuaHufl rro anropeSepary orMerly, rrro

ciIeAoBaIIo uy6xe paccMorperb BJII4f,Hr,re rrpupoAbr r.r3freHHbrx P3M c yrerovr

r{x 3JreKTpoHHoro crpoeHr{.s Ha cnoficrBo cnJraBoB.

5. A6ynxafip EaAaJroB AoKrop xl{MlrrrecKr.rx HayK, npoSeccop ra$eapu o6qefi z

HeopraHl{'IecKofi xvrMvrr4 Ta4NzxcKoro rexHl{qecKoro yHuBepcldrera r{M. aKa.q.

M.C. Ocnura, qren-Kopp. HAH Ta.qNuxucraHa co cneAyroqr4Mr4 3aMeqaHr{ flMpr:

l)llonyreHHble 3HarIeHI4t tenroeurocrlr cnJraBoB B pexr.rMe oxJraxAenur He

corlocraBJleHbl c pe3yJlbraraMr{ r43MepeHr4fi 4pyruvua MeroAaMLr, HanpraMep,

KaJropuMerprlr{ecKr,rM MeroAoM. 2)B reKcre

cr Lrrrrcrrq e c Kra e pr rp aM M arr,rq e c Kr4 e o uru 6 xu.

6. CrvrarHH B.fI.o AoKTop xuMr{arecKrlx HayK,

6esonacHocrl{ n aHaJrr{TlzlqecrofirexuocSepnofi

rocyAapcrBeHHoro 6ro4Neruoro o6pa:onareJrbHoro

npoSeccuoHaJrbHOro oopa3oBaHr{t Arraficroro

yHr,rBepcurera, f. Fapuayl. flo anropeoepary Mo)KHo cAenarb oJreAyroqee

3aMeqaHLIe. Ha 13 u 14 crpaHlzllax npprBeAeHo r{3JrrarxHe uo4po6Hoe orrucaHvre

ycraHoBKvr Ans. u3MepeHI4{ TelJroeMKocrra. MoNno 6ulo [pocro cAeJrarb Ha

Hee ccbrJiKy.

7. Illaqyvrslos Y.[I., AoKTop rexHrzqecKr{x HayK, upo0eccop sare4yroulufi

rca$e4pofi I'IHxenepuofi SusrExu u Susnxu Marepr{€rJroB r4HxeHepHoro

$ar<ylrtera (De4epaJlbHoro rocy,{apcrBeHHoro 6roANetroro o6pasoBareJrbHoro

y{pexAeHllf, <Eaurxupcrufi rocyAapcrneHntrfi yHr.rBepcrzrrer), r. VSu, 6es

squeuauuil.

B ce s aNae Lrarttrfl Hocrr p eKoMeHAarelrsrrfi xapaKTep.

anropeQepara Bcrpeqarorc.f,

npo$eccop xa$e4pu

xvrvtuur (De4epalrHoro

yqpexAeHr,{f, Bbrcrxero

focyAapcrBeHHofo



Bu6op oQuqrEanbHbrx

ooocHoBblBaeTog TeM, qTo OHI{

olpeAeJII{Tb HayrIHyIO HOBI{3Hy r4 npaKTnqecKyro r{eHHocTb,qr,rccepTauHr.r.

[nccepraqrloHHbIfi coger orMeqaer, qro Ha ocHoBanwn BbrrroJrHeHHbrx

col.rcKareJreM rrccJreAosaHnft :

parpa6oranrr HayrrHble ocHoBbr cI{HTe3a HoBbIX arIIoMI4HI4eBo-MafHI{eBhIX

cnJIaBOB, JIeFI4pOBaHHbIX U{eIOTIHO3€M9JIbHbIMU Lr peAKO3eMeJIbHbIMH MSTEUIJIaMTT,

c onpe4el€HHbIMI4 Snsurco-xliMllqecKraMr4 cnoficrnauu; cocraBbr HoBhrx

npoMbIIIrJIeHHbIX aJIIOMI{HI4eBO-Ma|HI{eBbIX CIJIaBOB C peAKO3eMeJrbHbrMI4

M€r€UIJIaMLI, c srrcorcofi TepMoAllHaIrauqecrofi yctofiuzrocrblo; HoBbre

HayKI{, ny6nuraquu B coorBercmyroqefi c$epe rirccJreAoBauus kr cuoco6uu

u noA3eMHbrx BoA; MeTOAbr noBbrrrreHr{t

ocHoBe €uIroMHHI4.[, OCHOBaHHbIe Ha

€uIIoMI{HI{eBbIe crrJIaBhI Ha ocHoBe crlcreM Al-Mg .Urr 3arq[Tbr KoHcrpyKr{r{r4 or
Koppo3r4r4 B yCJrOBr{rx MopcKHX

xapocrofiKocrr{ cnJraBoB Ha

Ml{KponerupoBaHvrv gJIeMeHTaMLI, o6pasytoultElr,ru 6onee [porrHbre v cJroxHbre

oKcrrAHbre frJIeHKI4 C 3JTeMeHTAMLI OCHOBbI;

rlpeAirorteHbl $usutto-xrlMl4qecKl4e ocHoBbr paspa6orxlz HoBbrx cocraBoB

npOMbIIUJIeHHbIX aJIIOMI{HLIeBO-MarHI{eBbIX CIIJIaBOB C UIeIOTIHO3eMeJIbHbIMH vr

p eAKo3eMeJrbHhrMr{ MeTanJraMr4 ;

ycTaHoBJreHbr HoBhre AocToBepHbre xap aKTep r4cTvrKvr TepMoAr{H aMr4 qe 0KHX

Arrfl rro[oJrHeHrrn 6anra ,4aHHhrx
cnoficrg cnJraBoB cr.IcTeMbr

TepMoAI{HaMI4rIeCKI4X BeII{rILrH ;

Al-Mg

rloKa3aHor qTo c pocToM TeMnepaTypbl yAeJIbHa.{ TenJIoeMKocTb, 9HT€UI6IILLrr,

3HTp o rll4f, cnJI aB oB yBerlrql,IBarorcq, a 3HaqeHue 3Heprrlr4 | u6 6 ca yMenbrxaerc.fi ;

noKa3aHbl 3aKOHOMepHOCTZ IasrvreHeHuft TeMneparypHbrx kr

KoHIIeHTpaIIIIoHHbIX 3aBHcHMocrefi KPIHeTIaKI4 rlpoqecca oKI{cJreHr4rI €uIroMI{Hr4eBo-

MarHI{eBbIX CnnaBoB c IrlenoqHo3eMerbHhrMl{ I4 peAKO3eMeJIbHhIMI4 MeraJIJraMI{" B

TBepAOM COCTO,THT{H;

ycTaHoBJIeHbI 3aKoHOMepHocTLI I{3MeHeHIat 3JIeKTpoxI{MI{rrecKr4x cnoficrs
€LJIIOMnHI4eBO-Ma|HIZIeBbIX CnJIaBOB C UIeroqHo3eMeJIbHbrMLr I{ pe.{Ko3eMeJrbHbrMr4

7

onnoHeHroB u negyqefi opraHrr3arlr4r4

r{Meror BbrcoKr{e Aocrr{xeHnfl B p.aHHofi orpaclu



Mer€IJIJIaMIa, B cpeAe 3ileKTporrurra NaCl flpu cKopocrr{ pasBeprKr.r noreHrluwl- 2

uB/c;

BbIflBJreHo BIrr4fllalae raKl{x Qarropon, KaK crpyKTypHbre cocraBJrf,rorr{Ke,

pacTBopLIMOcTb Jlerulpyloqerc KoMnoHeHTa B crrJraBe OcHoBbr, nplrpoAa

KOMIIOHeHTOB, cOCTaBJUtrOqlx CruIaB, Irx cpOACTBo K KI{cJIOpoAy, Csoficrsa OrczgHofi

nndurra, HapyrueHpll B Kpl,IcrallnIa.recKofi crpyKType, TeMneparypa r{ KoHrIeHTpaqH}r

JlerHpyrollllrx gleueHtoB BJll/urcuryrx ua Snsurco-xl4Mr.rrrecxue csoficrBa aJrroMlrHl4eBo-

MA|HI4CBbX CIIJIABOB;

rloKa3aHa rIepcneKTLIBHocTb LIctIoJIb3oBaHI{fl pa:pa6oranHbrx cocTaBoB HoBbIX

crIJIaBoB AJIfi npoLI3BoAcrBa uz4enuit pa3JII4rIHoro Ha3HarreHvrse qro noATBepxgaercx 5

nareHT€tMr4 Pecrry6nnru TaAxuKkrcraH.

TeopernqecKafl 3Harrr{Mocrb r{ccJreAoBaHrrfl odocuonaHa reM, qro:

-AOKa3aHbr BrrLrflHvrfi crpyKTypbr, Qasonoro cocraBa, TeMneparypbr vr

KoHIIeHTparJnv Ha QIEsuro-xI{MI{qecKr{e csoficrsa aJrroMr.rnr{eBo-MarH[eBbrx

0TIJIaBOB C IrIenOqHO3eMeJrbHbIMI{ I4 peAKO3eMeiIbHbrMu MeTaJIJIaMI{; OCHOBHbIe

3neKTpoxLIMHrIecKIae XapaKTepHcrI{KI{ cIIJIaBoB AMr0.2. AMr2, AMr3, AMr6 c

[Ie[OrIHO3eMeJIbHbIMI4 U pe,{KO3eMeJIbHbIMH MeTaJIJIaMLI, B CpeAe SJIeKTpOnLITa

0.03-, 0.3- z 3.0%-Horo NaCl;

-pacKpblTbl 3aKoHoMepHocTH TeMneparypuofi 3aBlrclrMocTn TenJro€rr,rrcocrn,

TepMoAnHaMI{qecKIax Syurcqufi, rr,rnerl{Kr{ oKr4cJreHr.rs ulJrroMr{Hr4eBo-MarHr{eBhrx

cnJraBoB oT cocTaBa r{ TeMnepaTypbr;

-BJII{f,HLIe [pOAyKTOB OKI4CJI9HI/UI Ha

Maf HI{eBbrx cnJraBoB c uIeIorIHo3eMeJIbHbIMI{

-n3yrreHbr 3aBprcrrMocrb y4enruofi

repMoAr{HaMr4qecKr.rx Syuxqrafi (AH, AS u

AMr6, Jrerr.rpoBaHHbrx P3M (Sc, y, La,

coAepxaHr{r Jren4pyrcqefi go6anru ;

-KI4HeTI4qecKLIe napaMeTpbr npoqeoca

npOMbIIIIJIeHHbIX €UIIOMI{HLIeBO-MarHI4eBbIX

CKOpOCTb OKI{0JIeHI{,I aJIIOMLIHI{eBo-

n peAKo3eMeJrbHbrMr4 MeTairJraM?r;

renlodir,txocrl4 Lr lrgtrteneHIEfi

AG) cunaeon AMr2, AMr3, AMr4,

Ce, Pr, Nd), or reMneparypbr Lr

BbrcoKoTeMnepaTypHofo oKr4 cJreHHrr

cnJraBoB AMr0.2, AMr2, AMr3,



AMr4, AMr6, Jrerr{poBaHHbrx P3M (Sc, y, La, Ce, pr, Nd), Kr,rcjropo.{oM rasosofi

Qa:u;

-SneKTpoxLIMI4qeCKne xapaKTepucTvIKvI €uIIOMI{HIEeBO-MafHr4eBhrx crrJraBoB

AMr0.2, AMr2, AMr3, AMr6 c II{3M u p3M, B cpeAe oJreKrporrura Nacl
p a3rr,rqHoft xoHqen rparJnu.

3uaqenue .'oryqenHblx colrcnareJreM pe3yJrbraroB HccJreAoBaHuq Arfl
npaKTrrKI{ noATBep?KAaeTcfl TeM, IITO:

-paspa6oraHbl cocraBbl HoBbIx €rJrroMlrHr{eBo-MarHr{eBhrx cnJraBoB AMr0.2,
AMr2, AMr3, AMr6 c III3M kr P3M, ucnoilb3yeMhrx B cy4ocrporre6noft,

asrordo6lartrHofi, aBl{aqploH}Ioit u crpomerbHofi orpacm<, Koropbre 3arr{uqeusl 5

M €rJr brM rir rr aTe HTaMZ P e c ny6 rrnKu TaAxr,rxn cTaH ;

-OnpeAeJIeHbI COCTaBbI HOBbIX EIJIIOMLIHI{eBO-Ma|HI4eBbIX crrJraBOB C

HaI4MeHbIrIeft orzclseMocrbro rI cKopocrbro KoppoguuBalpeccr4BHbrx cpeAax;

-rlpeAcraBJreHbl peKoMeHAArJ|l;Vr ilJrfl r4crroJrb3oBa]HVrfl pe3ynbraroB

I{ccJleAoBa}Jkrfl" B npoMbIIIrJIeHHbIX rrpeAnprrrrtrflx, yue6Hrrx npoqeccax r4 Hayr{Ho-

14 ccJIeAoBaTeJrbcKI4x ItreJrrx.

oqenrca AocroBep'ocrlr pe3yJrbraroB r{ccJre.qoBa Huq Bbrfl BrrJra :

AJrfl sKcrrepnMeHTaJrbHbrx pa6or - pe3yJrbrarhr noJryrreHbr Ha coBpeMeHHoM

o6opy4onanl4vr, c ucrIoJIb3oBaHI4eM .arrecroBaHHbrx MeroAr{K nccJreAoB a1vIg,

rroATBepxAeHhr pe3yJrbTaTaMr4 ncuuraHzfi, XapaKTepLI3yIOTcs

.iIOCTI4XCHI4{
BOC[pOr43BOAI4MOCTbrO v o[]rparoTc, Ha [ocJre.4Hr4e

MaTeprrErJroBeAeHI4s MeTarrr{qe cKHX C}rCTeM ;

-Teoprlfl nocrpoeHa Ha I{3BeCTHbrx npoBep.f,eMblx .{aHHbrx, Sarrax u3

o6nacreft @zszuecrofi xvrMkr*, MarepLr€rJroBe.{e'r{fl u MeT€UIJIOBeAeHLIt

ony6nnroBaHHhrMr{

sKcnepI{MeHTaJIbHbIMrr AaHHbrMr4 IIo reMe Ar.rccepra rryvi
-uilefl 6arupyercn Ha o6o6rqenuvr nepeAoBoro orrbrra oreqecrBeHHbrx r4

3apyoexHhlx I{ccJleAosaHufi n o6lacrz Qu:zuecxofi xuuurz r.r MaTepr4€lJroBeAeHrrt

€TJIIOMKIHI{EBbIX CIIJIABOB v coruracyeTc.s c

AJIIOMI{HI4 EBbIX CIIJI ABOB :



-UcnOJIb3OBaHbI CpaBHeHVs [OJIrIeHHbIX aBTOpOM TeopeTLIqecKLIX n

3KCnepI{MeHTaJIbHbIX pe3ynbTaToB n HayqHbrx BbrBoAoB c pe3yJrbTaTaMlr

oTerIecTBeHHbIX U 3apy6exHbrx yqeHbrx; coBpeMeHHbre MeToAr{KH c6opa u

o 6pa6 orxu p e3yJlbraroB, noJrf{eHHbre HayqHhre pe3yirbrarbr o6laAaror HoBr,r3Hofi ;

-ycraHoBJreHo, rrTo aBTopcKr4e pe3yJrbTaTbr no uccJreAoBaHr.rro Qusuro-

XLIMLITIeCKUX CSOfiCrg aJTIOMI{HI{eBbrX CITJTaBOB He npOTI4BOpeqaT pe3yJrbraraM,

npeAcraBJreHHbrMra ApyrlrMr4 aBTop aMlr rro AaHHoft reuarure.

JluqHrtfi BKJIaA corrcKareJrrr cocrour B rrocraHoBKe rIeJIr4 Lr 3aAaq

nccneAoBauuit, paspa6orre noAXO,{oB K perrreHr{n [ocraBJreHHbrx 3aAarr, B

[poBeAeHI4I{ 3KCnepIzIMeHT€LJrbHbrX r4CCJreAOBayUit, aHAJrr43e U HHTepr]peTAr\ULr

[oJrf{eHubrx AaHHbrx, rroAroroBKe uy6nuraqufi .

Ha saceAankru 14 uor6ps,2022 roAa ,QEccepraqnounrrfi coBer 73.1.002.02

npIzIH.'IJr perueHr.re [p?rcyAr,rTr Hoponofi Myarrap Typ.urreBHe yrreHyro cTerreHb

AOKTOpa TeXHr4qeCKr{X HayK.

llpet npoBeAeHLIu rafinoro roJrocoBaHur Ar{ccepraqzoHnrrfi coBer B

KolI/FIecrBe 13 qeJIoBeK, kr3 Hnx 7 AoKTopoB HayK no cnerg{€rJrbHocrrr

paccMarpnnaeuoft Al4ccepral{trn, yqacrBoBaBrrr}rx Ha 3aceAaHr4n, r43 14 uenonex,

BxoArrrlr{x B cocraB coBera, nporonocoBaJrra: ga 13, nporraB Her,

neAeficrsrlTeJrbHbrx 6rollerenefi - Her.
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