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Arrya;rrHocrb nccJreAoBaHlrr. Erauer Jrr,rqecrl4e KaTaJIIlTI{qecKI4e cncreMbl,

cocrorrque a3 KoMnJreKcoB noArpynnbr rnrana n €ulloMl4Hl4fiopraunuecKnx

coeAnHeHuit, xaratr{3r,rpyror ruuporufi cneKTp xHM[uecKI{x npeBpaqenuft, BKJIrcqafl

noJrr4Mepu3arlurc I{urnepa-Harra, AA- n oJII4roMep}I3aIIurc, a rarxe ruApo-, xap6o- u

rIr4KJroaJrroMHHr{poB anfie aJrKeHoB r{ aIIerI,IJIeHoB. KaxAas I43 9T?Ix clicreM npotBrser
yHr4K€urbHbre csoficrsa, o6ecneqnBas, BbrcoKylo KoHBepcl4ro cy6crpata, xeMo' kt

crepeoceJreKrr,rBHocrb peaKur{r4. Ouenu4no, qro gro o6ycnonleno enerrponHofi

crpyxrypofi 14 reouerpnefi $oprr,trapyrculr4xct in situ Kar l4TuqecKlrt aKTI,IBHrIX

rIeHTpoB. flocxonsry peaKrlr{n runpoKo socrpe6oBaHbl B npoMblluJleHHocrrr rr B

na6oparopnofi npaKTr,rKe, To upesrrruafiHo aKTy bHbIM tBJlterct H3yt{eHI4e

gefi,crenn, KaTaJIIdTI4qecKI4X CncTeM. B AI4cOepTaUI,II4 I4cnaNaOea .H.

eocrpe6oBaHHat .na6oparopHofi npaKTnKe peaKIIIAt

rIr{KJtoEUrroMr{HLrpoBannfl o-oneQunoB c noMolrlblo AlEt3, rar nsulpyeuafl CpzZrCIz,

[annan peaKrlr4r npeAcraBJr-fler oco6ufi r4HTepec, ilocKoJlbKy oHa IIo3BoJIffer B

MrrrKr4x ycJtoBr{rx c BbrcoKofi peruoceJleKTl4BHocrbrc) noryilarb yHuKElJIbHsrft rnacc

€rJrrcMrlHaKap6oqurlos - 1-srul-3-R-aaueqeHHble aJIrcMoJIaHbI, Koropble f,BJltlorct
npoMexyTotlHbrMr.r cr{HToHaMu \pt nonyqeHl,Iu IulapoKoro cneKTpa opfaHl4qecKl4x I4

sJreMeHToopraHnrrecKr4x coeAnHeHuit. Ecrtn paccMarpnBarb IILIKJIoMeTaJIJIt4poBaHHe

o-oleQuuos rpr{aJrKr4narraHauv KaK qacrb noJII4MepI43aIIuoHHoro flpoqecca'

r4Ayrqero c yqacTr4eM pa3rr4trHblx lrHTepMeAHaToB, TO LI3yqeHI,Ie MeXaHI'I3Ma AagUOfi

peaKrlr,rn qpe3Bbrqafino arryaJrbHo c Qyn4anreHT€rnbHoft roqrn zpenns, Arty 6HIIM

TaKXe fiBfirercr r43yqeHne crpyKTypbl r ronQoprraarJtrv, a raKxe npoqeccoB

MCXAHI'I3MA

ra3yqaeTct



caMoacco\ua\nv npoAyKToB peaKIII4I{

yqI4TbIBat [paKTLIqeCKytO IIeHHOCTb

- rlr{KJrr4qecKl4x €uIrcMI{HaKap6OqI{KJIOB,

aJrroMr4Hr4fiopraun.recKux coeAI,IHeHHfr B

KaqecTBe peafeHToB rr coKaTaJrr,r3aTopoB B MeTEUIJIOOpTaHI4qeCKOM CI4HTe3e. B
Jrr{TepaType npaKTr4qecKu oTcyTcTByroT AaHHbIe no c yKType rtrnqJleHHblx
HacbrrrleHHbrx MeraJrJrarIr4KJroB HenepexoAHbrx MeTaJrJroB III rpyllnbl, noSToMy

r43r{eHr4e cTpyKTypHbrx oco6eHHocTefi a[roMoJraHoB TaKxe tBJIteTct BaxHofi
3aAar{efi coBpeMeHHofi MeraflJroopfaHr4qecKoft XI4MI4I4.

Vxasauo, qro pa6ora BbrnoJrueHa no 6roAxeruuu reMaM <Mexauugtvt

Aeiacrsnn 6nuerallmqecKrax KaralftrruqecKl4x cI,IcreM Ha ocHoBe MeraJIJIoIIeHoBbIx

KoMnJreKcoB tr AOC B peaKrlr{rrx xeMo- r4 crepeoKoHTpoJll4pyeMoro nocrpoeHl,It
HoBbrx C-H, C-C u rvrerall-C cnq3efi) (J\b roc. perl4crpauwr 01201460331,2014'
2016 r.r.) Lr <Mera-nloKoMrrJreKcusrfi KaraJrI,I3 B xurvrr4tr MeraJlJloKap6oqurnon

HerepexoAHbrx MeraJrJroB (Al, Mg, B) - naexaHrl3M 14 crpyKTypa aKTLtBHbIX IIeHTpoBD

(Nr roc. perlrcrpa\Lrtr - AAAA-A 17 - 1 | 7 0 12610062-1, 20 17 r.).
Hayunan HoBrr3Ha. Bnepnue B pa6ore npeAnoxeH TeopeTzqecKl4

III4KJI O€UrcMI{HLIpOB AHur, g'o6ocrosannrtft MexaHIrt3M peaKqI{I4 KaraJII4TI4tIecKoro

oneQuuon c noMorrlbrc AlEt:. KaraJrr,r3lrpyenaofi Cp2ZrCI2. VcranoBJIeH BKJI

paBHoBecHbIX npoqeccoB MexAy r,rHTepMeAvraraMa 3AMCIIICHHbIMI4

rlr.lpKoHar{r4KJroneHTaHaM}r lr cooTBeTcTByloqutvm 6uc-oleQHnonblMl4 KoMIIJIeKcaMII

B perr4o- r4 xeMoceJreKTuBHocrb peaKrlurvr c yqacrl4eM aqI4KrI4qecKHx alnQarnuecKl4x

I,I apoMarl4rrecKl4x €lJIKeHoB.

Bnepnrte npoBeAeHa n4enrn$uKaUl4t crpyKrypbl PflAa 1-erran-3-R-

3aMerrleHHbrx aJrroMoJIaHoB (R - n-Bu,, n-Hex, n-Oct, i-Bu, Ph, Bn, SiEt:, rlra orerc-

Onpe4eleHa nper4MyrrlecrBeHHar xoHSopMaIII4.fl MeraJlJlaKap6oqrarna KaK msucm

Soprr,ra c nceedo-srcBaroprlanbHbrM pacnoJlo)KeHl,IeM 3aMecrI4TeJIt B Tper,beM

rroJroxeHuu. YcraHoBJreHa crepeoclequQuuHocrb nptMbIX rerepotAepHblx J ('"C'
t Hl roncraHT c nr4 H- cnr4HoBoro 83 alrMo Aeficrsufl, B aJIroMI4Harap6 oqurne.

Bnepnrre u3yqeHbr npoqeccbr caMoacco\ua\vr4 quKnltqecKl4x ntrl4qJleHHblx

ErJrroMprHrfioprauuuecKrlx coeAr4HeHuit - l-erul-3-R-gavreqeHHblx aJIIoMoJIaHoB - B

HenoJrrpHbrx pacrBoprlTeJrf,x (6enrol, ronyon). Ha ocHose KoMnneKcHoro aHalInsa

AaHHbrx Mynbrr{rAepHofi cneKrpocKonuu .f[MP 14 KBaHToBoxzMI{qecKvx pacqeroB

noKa3aHa Bo3MoxHocrb o6pa:onaHur AI.{MepoB c yrracrl,IeM IILIKruqecKIlx Al-C
cexsefi.

TeoperuuecKafl H npaKT[qecKar 3HaqlrMocru pa6oruI. I4:yueHI,Ie cr nil
Jrr4raH.uHoro o6uena MexAy KaraJrr{3aropoM u €ulrcMl4Hl4fiopranuuecKnM

coeAr{HeHr,reM, B- C-H aKTr{Baur,ru, nepeMerarlJlzpoBaHl4t aroMa flepexoAHoro

MerarrJra Ha HenepexoAHrrft B nflTLrlrJreHHbIX qI{KrI4qecKI{x crpyKTypax B peaKllun

KaTanT4TvIIIecKofo III4KJIo€TJIIoMI4HI,TPOBAHLTr CO3AANO TCOPCTUiIECKYIO 6ISY AJI'

AalrHefiruero MoAenr4poBaHufl. [poqeccoB III{KJIoMeraJIJILrpoBaHI,lt c fracrl4eM
pa3nr.rqHbrx KoMrrneKcoB rrepexoAHbrx MerarIJIoB. Pacc.{uraHHble SHeprerl4rlecKl4e

napaMerpbr gleMeHTapHbrx cra4nfi. n cBeAeH?It o crpoeHrll,t aKTnBHbIx IIeHTpoB

peaKrl1r4 rro3BoJrlrnn o6rsururs na6nroAaeMble eSQerrrr perl,Io- 14

xeMoceneKTr4BHocrr4 npn BapbltpoBalr4n oneQnHoBoro cy6ctpara. flonyrennsre



TeopernqecKlre AaHHbre BHocrr BKnaA B noHHMaHAe MeXaHU3MOB npeBpalqeHl4ft

HenpeAeJrbHbrx yrneBoAopoAoB noA AeficrBl{eM KaraJII4TlIqecKI4x cI{cTeM Ha ocHoBe

anrOMI4HI4fi OpranuuecKl4x C OeAuHeHufi I4 MeTaIJI O KOMIJIeKCOB.

Paspa6oraHHbre lMP-cneKrpanbHbre Kpnrepuu no3BoJltror IlAeHTn$uqlltpoBarb

crpyKTypy nflTlrqJreHHbrx a"JrroMlrHaKap6oqI{KJIoB B rIoJIflpHbIx kr HeIroJItpHbIx

pacrBopr4TeJr.rx. HafiAeuHbre B xoAe pa6oru gKclepI4MeHraJIbHbIe n reoperuqecKne

cBeAeHr{r pacrrnpfrror r,rMercIquect Ha ceroAnsluHufi AeHb 3P^aIJ.vfr' o crpyKType,

rouQopuarluoHHofi Ar.rHaMr4Ke, flpoqeccax coJlbBaraql{ll vr caMoacco\va\nkr

nflTlrqJreHHbrx Meralnarap6oqlrKJroB n MoryT 6rtru npI{MeHeHbI B crpyKTypHoM

aHaJwlSe III{KIIAqeCKIaX SJIeMeHTOOpfaHI'IqecKI4X COeAI{HeHI',Ifi .

Crpyrcrypa n coAepr(aHr{e pa6orbr. ,{nccepraUur cocrol4T n3 BBeAeHI4ff'

Jrr4TeparypHoro o6eopa, o6cyx4eur,tx pe3yJlbraroB, sKcnepnMeHTEulbHofi aracrr4'

3aKJIloqeHI,Lfl, BbIBoAoB, cnl4cKa coKpalrleHl{fi' cnucKa JII4Tep pbl 14 npHJIoXeHI4ft

(A-f).
JlureparypHrrfi o6sop BbrrroJrHeH Ha reMy <<CnerrpocKonl'It -5IMP

MeTaJTnaIII4KJIoIIeHTaHoB HenepexgAHblx MeTaJIJIoB III fpynnbl) v 3aHUMaeT nO

o6teuy, KaK r,r rpe6yercr, He 6olee qerBeprr4 scefi pa6oru. Anropou npopaooran

6onrmofi o6reur nureparypHbrx AaHHbIx, nocBflIrleHHblx gKcnepI4MeHT€uIbHoMy

(-'IMP cneKrpocKorrrr, peHrfeHocrpyKrypnufi aualuz) u KBaHroBo-xHMI4qecKoMy

( ron QopnrarlnoHHbr it anarus) ouu canurc crpyKryp Hblx oc o6 euno crefi u-fl rI4qJIeHHbIx

HacbIIIIeHHbIx MeTaJIJIaqI4KJISB. llo4po6no 14 KpuTI4qecKI4 61";'nn paccMoTpeHhl

rlMerc11ll4ecf, cneKTpEUIbHbIe napaMeTpbl MyJlbTl4tAepnofi tMP cneKTpocxonnl{

Mer€rnJrarlraKJroneHTaHoB HenepexoAHbrx Mer€InJIoB, BxoAtlrlux B III lpyfluy
IepIEO4lEqecxofi CI4CTeM6I, n6cKonbKy o6terrauu ucCJIeAoBagnfl' fBJItnI4Cb

3aMerrIeHHFre ntr1ttuleHHbre €ulloMr4Hl4fioprauuuecKlle coeAI4HeHLrg, - IoMoJIaHbI'

Pesynsrarst cyMMI4poBaHbI B o6o61laro1lefi ra6Iuqe, BKJIrcqarcqefi HapfrAy c

gKcnepl{MeHTaJIbHbIMI4 AaHHbIMIt TaKXe ycJIoBI4t cbeMKv 'IIMP cneKTpoB' qTo

oco6eHHo ueHHo lr Heo6xoAr4Mo npr4 ra4euruQuKalrl{H MeraJIJIopFaHI'ItIecKI4x

coe.rlr4HeH ufi. B cnucoK lrcnoJrb3oBaHHbrx r4cror{Hl4KoB BXoAI{r 242 ccbIJIoK' 125 vtg

Korophrx npl4xoAl4rct Ha Jlureparypnufi o6sop, [pI4 sToM paccMorpeHbl 14

npeAcraBJIeHbI sapy6exuue vr oTeIIecTBeHHbIe uy6nuraqzu' Tularelrna'n

npopa6orKa JruTepaTypbr rro3BoJrr{Jra aBTOpy tcHo cooprvrylLlpoBaTb o6ocHosaHue

neo6xOglEMOCTtI IIpOBeAeHI4fl npeACTaBJIeHHorO I{cCneAOBAHvIfl"

MeroAuqecKat qacTb coAepxr4T oTr]/lcaH]/le I{CnOJIb3OBaHHbIX MeTOAHK CI4HTe3a

c yKa3aHI{eM HeO6XoAHMbIx ccbIJIoK. B nO4paSAeJIe' onugblBaloqeM ycJloBl{t CbeMKI4

npu npoBeAeHnn .fMP-srcnepr{MeHTOB, yKa3aHbI BCe pacrBopI4TeJII4-CTaHAapTbI'

qacrorbr f,Aep, a raK1e orMeqeHbr HaftAeHHbIe Be[I4arIaHbI Bapbl4pyeMblx napaMerpoB'

o6ocnoeau aH6op MeroAoB AJrr KBaHTOBOXT4MT4qeCKI'IX pacqeroB AJIf III',IpKOHI',IeBbIX

Lr aryouHunfi coAepxaulr{x KoMnJreKcoB 14 coeAI4HeHIafi. Ha ocHoBe Mo.qeJlbHofi

peaKunr{ npoBeAeHO CpaBHeHr{e TepMoAr4HaMI4qecKI4X I4 aKTI4BaIII4OHHbIX AaHHbIX c

y".ro* ,$$.*tu pacrBopl4renefi B paMKax M9ASJII4 CPCM B JII4IleH3uoHHofi

nporpry*e banrsian 09. B pe3yJrbrare rIoKEBaHo, qro na6nroAarorct He6oJIbIIrne

LBMeHeHI4flBsHepI.I4.'Ix'floSTorvryy.r€rBITk|flH|I''pacTBopI4TeJIfBocHoBHofipa6ore
He npoBoAI,IJICfl.



B pa3AeJIe, [peAcraBJlttoqeM
orMeqaeTcr ABa Ha[paBJIeHHt

pe3yJrbraroB HccJIeAoBaHlrfl,,,

peaKrlnr{ KaT I4THTIeCKO|O

o6cyxgeuue
vrsYrcHVrA

rlr4KJroaJrroMlrHlrpoBalne. oreSrHon c noMorlluo AlEt3: MexaHl4crntlecKoe lasyqeHl4e

MexaHr,r3Ma AanHofi peaKrlrar4 Lr crrcreMarrlqecKoe HccJIeAoBaHne c yKTypbI vr

roHsopl,raqiar o6pasyrorqnxcfl B nefi rIr4KJII4qecKI4x €ulloMltHl,Ifiopranuuecrl{x

npoAyKTos, O6a HarrpaBJreHr{r reHerr4qecKrl cBt3aHbI MexAy co6ofi, nocKoJlbKy B

TeopeTr.rqecroft qacru npoBeAeH ron$opnaarlr4oHHbrit ananns aJlloMl4Harap6oqnrnon

fl paccqnraHbr xr4Mt4r{ecKkre c4BLrrrr aroMoB ynlepoAa Mer JIaIIzKJIoB. ConeprueHHo

oqeBHAHo, rrro aBTopoM AaJree npoBeAeHo cpaBHeHIae c "flMP gKcnepLrMeHTaJIbHbIMI,I

AaHHbrMH, TeM 6olee qro -flMP cneKTp€rnbHble napaMerpbl AJII III4KJII4qecKIix

coeAuneHufi 3aBI,IctT oAHoBpeMeHHo KaK oT cTepeoMeTpurut, TaK n oT

xopouero cooTBeTcTBr{ff MexAy gKcIIepI{MeHTaJIbHbIMI4 U TeOpeTI{tIecKHMI4

AaHHbrMr4 B npr4JroxeHr{r4 npr4BeAeHbr opnrI,IHElJIbHhIe cneKTpbl IoMoJIaHoB,

noflyqeHHbre Ha rApax BoAopoAa, yrJrepoAa v aJIpMI4HI4t, IITO He OCTaBJIffeT

cousenufi B AocroBepnocrlr noflyqeHHbrx AaHHbIx. I4ccepraHToM npI{BeAeHbI

TaKXe xopotxo o$oprraneHHble cxeMbr, ra6nuqrt I4 gHepreruqecKl,Ie AHalpaMMbI'

KOTOpbre HaTJIflAHO AeMOHCTpllpyfOT nonyr{eHHble AaHHbIe.

Bgsorrr f,BJrflrorcff o6ocHoeaHHbrMr4 n noJIHbIMI{, ttro o6ycnosneno

nrr6panHlrMr4 MeroAaMr4 KBaHToBoxr4Mr4r{ecKoro MoAeJII4poBaHI{t, 14 MeroAonornefi

HcnoJrb3oBaHus. coBpeMeHHoro o6opy.uoaanurs, tMP cnerTpocKonl4l{ BblcoKoro

pa3pelueHl{t.
Taruu o6pasou, crpyKrypa n coAepxaHl{e prnccepra\I4u ?IcnaMosa .H.

coorBercrByer rpe6onaur4rM, npeAbtBJlteMrrrr,r BAK K Anccepraql{oHHbttu pa6otau;

aarope$epar n ony6nurcoBaHHhre no reMe Al4ccepraql4l4 pa6omt orpaxarcT ee

ocHoBHoe coAepxaHrde. Marepn br AHccepraIII4rI B noJIHoM o6teue 6:';^nn

ony6mlroBagbl aBropoM B 12 ny6nuraqnrx. B peIIeH3I4pyeMbIx I43AaHI'I-f;x'

yKa3aHHbrx B neper{He Bucurefi arrecraqnosnofi KoMtlccI4I4, ony6nnroBaHo t{erblpe

in Chemistry, Journal of Organometallic Chemistry - KBaprllrlb Q2).
O6qee BneqaTJIeHHe oT pa6orrt, 3ayerlagnfl n peKoMeHAaIIn[

r4ccepraulu BbrcrpoeHa c rny6orofi nnyrpeHnefi JlorttKofi, HanncaHa

rpaMorHo u qerKo, TeKcr Anccepra\ntr rrrlareJlrHo BbIBepeH. Pa6ora tBJlterct
o6reuHofi H rBJrrercr B[oJrHe AocrofiHoit Als, ycfleluHoft salrlnmt AnccepraHTa.

Bruecre c reM ecrb HeKoropble Bonpocbl I,I He3HalII4TeJIbHbIe 3aMeqaHl4t:

l) llprvrar ugeHrzQuKarlur urJrroMoJranoB BbIroJIHtJIacb HenocpeAcrBeHHo B

peaKrlrroHnofi uacce. Bo Bcex Jrn peaKIII4tx AocrvraJracb noJIHat KoHBepcI4s? He

rlpoBoAI,InI{ JIt4 BbIAeJIeHI,Ie IIeJIe BrIX UpO4yrron?
2) BogN,roxno rfr, r4cxoAfl n3 npe.UloxesHofi cxeMbl MexaHI4SMa,

cMoAeJrr,IpoBarb noBeAeHr4e Raralfi4TkrqecKofi cl4creMbl c yqacrneM KoMnneKcoB

rJr4pKontrt. B ac I,[MM eTp uq e c Ko Ira n ap uanre ?

3) Bog1,roxHa rrr aKTvBa:q*rfl. rlr4KJrnqecKux ULIpKoHI4eBbIx lIHTepMeAHaroB,

o[HcaHHbrx B cxeMe MexaHIt3Ma, c noMoulbto I43BecrHhIx rounnHfl- kt

6opopranraqecKrlx aKTnBaropoB ri r{x f{acrple B KaqecrBe nHTepMeAI4aroB peaKIII{I4

oJrlrro- u;Iu noJllltuepnsaquu?



3arraeqaHr-f,:

Ha crpaHr{rlax 9, ll2, 113 HcuoJrb3yercr eALrHLrrJa H3MepeHIit KaJI nuecro .{x.
Ha crpaHuue 49 eAr4Hr4rla r43MepeHr4r xr4Mr4qecKoro cABr{ra yKa3aHa Ha aHruIl,Ifictcotnt,

ppm BMecTo M..u.

B rnase 2 npvr ynoMriHaHrlr4 Meroaa MP2 B HeKoropblx cJly"{atx He yKa3an

vcnoJrb3yeuufi 6asucHHfi na6op.
Hanncanne o6ogna.reuufr. eHeprnu fra66ca pearqufi pa3Hrrcr B HeKoropbrx

rJraBax (uauprarraep, AGt", AG,ttt).
TepvrHn 4ax roHQopMarluu aJrroMoJraHa (TBt4cr)) B HeKoropblx cryqatx yKa3an

B KaBbIqKax, B HeKorophlx cryr{atx 6eg rasH.{er.
.{auurre 3aMeqaHrafl, He Brruflror Ha rleHHocrb pa6oru. ,{nccepra\nnl4cnaMoBa

A.H., 6eaycronHo, peKoMeHAyerct K 3aIrII{Te.

CooreercrBlre nacnopry cneqlraJlbHocrt{

,,{ucceprarlr4oHHar pa6ora I4clanaona A.H. cooTBercrByer nacnopry nayvnofi
cnerlr4aJrbHocrlr 02.00.15 - Knnerr,{Ka Lr KaraJfirs, a I{MeHHo nyHKTau: 1. Cropocru
gJreMeHTapHbIX rr cJroxHbrx xl4Mr4qecKlllx npeBpalqeHfivl B foMofeHHblx,

Mr{KporereporeHHbrx n rereporeHHErx cl4creMax. SrcnepI4MeHTaJIbHHe

r,rccJreAoBannrfl. vr reoprar cropocrefi xr,rMr{qecKnx llpeBpalr1enuft, Knantono-
xnMr4qecKne r4ccJreAoBailnfl. sJreMeHTapHoro aKTa xI4MI4qecKI4x llpeBpaqeunfi; 2.

YcraHosneHr4e MexaHr43Ma Aeficrsnr KaraJII,I3aropoB. I4sy.renue gJIeMeHTapHbIx

cra4nit ra KuHerr4rrecKr.rx 3aKoHoMepuocrefi nporeKaHut roMoreHublx, rereporeHHhlx
14 QepueHrarr4BHbrx KaranrtrruqecKr4x npenparqeunfi. I4ccreAosaHlle npnpoAbl

Kar€rnr{TlrqecKoro Aeficreuq v npoMexyrotlHblx coeAnueunfi peareHToB c
KaTaJII,I3aTopoM c I{cnoJIb3oBaHueM xI,IMI{rIecKIrx, Qusnuecrnx,
xr4Mt4 qecKl4x Ia Apyrl{x MeroAoB I{ccn eAoBaHHt)

llonyrenHrre B Al{cceprallzoHHofi pa6ore pe3ynbTarbl Moryr 6rrrr

KBAHTOBO.

trcrroJrb3oBaHbr n (De4epilrbHoM rocyAapcrBeHHoM 6roAxerHovr o6pa:oBareJlbHoM

frpe)KAeHrdlr Bbrcrlero o6par oBala:us. <<Mocrcoscrufi rocyAapcrnennrrfi yHllBepcurer

LrM. M.B. JlovronocoBa) (Mfy), @e4epa-rrurol,r rocyAapcrBeHHoM 6roAxernovt

frpe)KAeHr,rr4 HayKLr Op4ena Tpy,4oeoro Kpauroro 3Hauenu klncruryre
neQrexrErr,ruqecKoro ckrHTe3a uM. A.B. Tou.rI4esa PoccraficHofi aKaAeMLI[ HayK

(I4ID(C PAH), (De4epanrHoM rocyAapcrBeHnol,r 6roAxterHoM 1^{pexAeHnkr HayKLr

<<@e4epanrnufi LrccJreAoBareJrbcKr,rfi qenrp <ZHcuEryr KaraJlu3a I{M. f.K. EopecKoBa

Cz6upcroro orAeJreHlu Pocczficrcofi aKaAeMLIu Hayp), @e4epalrnou
rocyAapcrBeHHoM 6rc4xerHou yqpex{AeHr14 HayKkr "I4tcrnryre
oJreMeHToopraHr{qec ux coeAlrHeHuit uv. A. H. HecMe.flHona Poccuficrcofi aKal'enavrvr

HayK" (ZI{EOC PAH)

AnropeQepar, Al4ccepraqut coucKareJlt kr coAepxaHl4e or3blBa 6snu
Mar, 2021 r. (npotoron Ng21-06,o6cyxgenrt rr o4o6penu Ha sace4aHr4er 12

npr4cyrcrBoB€ulo I 7 uenoeer).
Ha ocHoBaHHrr Bbrrrrelr3JroxeHHoro MoxHo 3aKJIIot{I,ITb, t{To AI4ccepraql'It

I4cnaN{osa Aenuca HacuN,rosuqa (PeaKrlur IIITKJIo€uIrcMI{HI,IpoBaHLtfl. u-oleQnnoB c

noMolllbrc Et3A1, Kar€urr{3r,IpyeMafl Cp2ZrCl2: rr roBoxl4Ml,IqecKoe I'IccneAoBaHne

MexaHr43Ma V CrpyKrypa ilpoAyKroB 1,3-AneaNaeIIIeHHblx MOnaHoB))



npeAcraBJuer co6ofi 3aBeprueHHyro Haf{Ho-Kralu$uraIII4oHHyIo pa6ory, a

Teoperr.l{ecKr4e Lr gKcneprdMeHTaJrbHbre AaHHbIe o6 oco6eunoc x crpyrTypbl

I{HTepMeAr.raroB vr rlLTKnnqecKux ulJrrc)Ml,rHl4fioprannuecKlix lrpoAyKToe cnoco6crByror

noHlrMaHuro MexaHLBMa FoMoreHHoro KaTaJlnga TnrIa I{Hrnepa-H a, qTo sBrffeTcf,

rrpr,rHrlunr4alrbHo BaxHblM AJrfl perueHl{t $yH4arr,reHTaJIbHbIx 3aAarl paspa6omH

HoBbIx BbIcoKoaKTIIBHbIx u CeJIeKTI4BHbIX KAT NTI,IqCCKI4X CI4CTCM. IIPC4CTABJICHHA'

pa6ora orBeqaer rpe6onauurflM, fipe4brBJrreMblM K KaHAI4AaToKI,IM AI,IccepraIIH.f,M, 14

coorBercrByer RpnrepvflM, r43JroxeHHbrM B rIII. 9-14 llonoxeHl4t o npncyx$enur4
yqeHbrx crenenefi, yrBepxAeHHoro nocraHoBJIeHI{eM flpannrclbcrBa Poccnfterofi

Oe.qeparlnfl or 24 cents6pn 2013 r. Nb 842, a ee aBrop l,IcraNaoe ,{ennc Hacul,toslaq

3acJryxlrBaer npr4cyxAeHr{r yueHoft creneHl/t KaHAIaAara xI4MI4qecKI,Ix H K no

cnellvaJlbHocrl{ 02.00.15 - KIaHernKa H KaraJIu3.

.{orrop xLIMHqecKI4x HayK Iro

creqllaJlbHocrl4 02.00.08 - Xuttus
gJIeMeHTO Op raHLIqe CKHX Co e llz;r'enntrt,
3 aBeAyloq ufi na6 oparopuefi
<MerarnoopraHlatrecKoro KaraJII43a))

Vlnctury ra HeSrexI,IMI,IqecKoro cI4HTe3 a

urra. A.B. Ton'{ueea PAH Hu$anrr es Vlnsfl, 34yap4onuv

e-mail: inif@ips.ac.ru
rerr. : +7 (495) 727 -87 -93

119991, l. Mocrsa, fCfI-1, JleHuncrnfi npoclleKr, 29,@elepaJlbHoe

rocyAapcrBeHHoe 6roAxerHoe frpexAeHue HayKLI Op4eHa Tpy4onoro Kpauroro

3Hauenu Vlrrcrutyl HeQrexnnrr{qecKoro cLIHTe3a zrr,r. A.B. Tou'ruesa Poccuficttofi

aKaAeMrII,I HayK

Ter.: +7 (495) 955-42-01
E-mail : dfuector@ips.ac.ru
Osuquanrnnfi cairr : http ://www. ips. ac.ru

f., HuQaHrbeB kltrcs.34yap.4onr4q, coruraceH Ha BKrIoqeHI,Ie Mol,fi [epcoHaJlbHblx

AaHHblx B AoKyMeHTbr, cBr3aHHhre c pa6orofi AI4ccepraIIHoHHoro coBera

002. 1 98.0 2, u nxAalsHefiruyro o6pa6orKy.

floAnucr HuQanrresa I4.3. 3aBeptrc :

Vqeunfi ceKperapr I4HXC PAH
A.X.H. , AOUeHT

2l t'ras,2021 r,

2l mas,202l r.

ocruHa IO.B.


