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o$nqnanbHoro onrroHerrra o ArrcceprarlrroHHofi pa6ore Korocona Hnrolas ArercaHApoBl'Iqa

"u 
t.*y: <KoopArrnarlroHHbre coeArrHeHrrfl BaHa$krfl (+3, +4, +5) c nnraHAaMu OO-, ONo- u

OON-rurroB KaK Kar€rJrlr3aropbr peaKrlru rroJrprMeprr3allu[ rr oJrlrroMepu3arlnu o-oJleQranon>>,

lpeAcraBnennofi Ha coprcKanue yrenoft crerreHn KarrAnAara xI{MIiIqecKrIx HayK no

creqnalrbHocrsM 02.00.01 - HeopraHuqecKaff xrrMrr s, n 02.00.06 - BbrcoKoMoJleKyJrflpHble

coeALIHeHUf,

,{ncceprarlproHHurfl pa6ora Konocosa Hurolas ArercaHApoBntla nocBflIrleHa c[HTe3y'

r4ccneAoBaHr{ro cocrgBg' crpoeHr{s n KaraflrrrrrrrecKofi amtllBHocrll PsI.a KoM[JIeKcoB BaHaAufl' B

peaKrlrrfx oJrnloMepr,r3zulnn u rroJrlrMepkrsa:lrrrn oneQunon. Bu6op KoM[rIeKcoB Baila4ufl'

rrpoArrKToBaH TeM, qro c I/Ix ucrroJrb3oBaHrreM oKa3brBaercff Bo3MOXHbM IlonrreHue PflI{a

[paKTr.rrrecKr{ BDKH6D( rroJrrrMepon. [IpoLr3BoAcrBo rroJI[rMepHbD( MareprlalroB, rIoJrfIaeMbD( rlpll

noJrnMepvsa\nu u corroJrrrMeplr3auran oneQrrHoB rlpeBbllrraet 140 MrrJIJIrroHoB roHH B roA. llpu
gToM orpoMHbre ycnnnfl. n cpeAcrBa BKJraAbrBarorcs B paspa6orry rexuolorufi HoBbD(

[onrrMepHbD( MarepnarroB c ynfrneHHblMrr csofictgaMtr n csoficrsaMll, cBf,3aHHbIMlr c

rrcrroJrb3oBaHrreM nsAerrrfi rr3 rroJrlrMepoB B KaKI{x-To cfleqnSu'recrzx ycnoBnfix. flocrolrry
noAaBnflrorqee KornrrecrBo rexHonorufi nonfreHlrr noJIIrMepoB Ha ocHoae ole(puHoB cBt3aHo c

rrcrroJrb3oBaHr,reM KararrrrrrrrrecKl{x ilpoqeccoB, To paspa6orKa HoBbtx KararlrITnrrecKnx crlcreM

orHocrrrcfl K oAHoft pr3 BaxHefiurnx 3a,Aarr rexHoJrorulr noJlrrMep[3ilIn]r rloJllroneQnnon. Pa6ota,

[ocBflrqeHa pa3pa6orre [ocr-MeraJrJroqeHoBbrx Kara.rnr3aropoB Ha ocHoBe KoMrIJreKcoB BaHaArrt

c JrLrraHAulMLr, rBJrflrorqnwncfl. [perrMylqecrBeHHo uonuQyHKIIlroHaJIbHbrMu anuSarntIecKI'IMLI lr

apoMarrrqecKprMlr crurpraMu. Panee gTLr JrraraHArr 6urrll ycnelrlHo tlctloirb3oBaHbl AJrfl rlonfreHufl

[ocr-MeraJrnoqeHoBbrx KaraJrr,r3a.TopoB Ha ocHoBe KoMtIneKcoB gJIeMeHTos IV rpynnbl. Bu6op

KOMTTJIeKCOB BaHAAyrfl CBt3aH C TeM, rITO OHIr IIO3BOJIffIOT IIOJITIaTb [oJII'IMepBI c yHI{KaiIbHbIMLI

ceoftcrsaNrrr, B rracrHocrrr crlHTerrrrqecK[e Kaf{yKlr u gJracroMepbr. flostouy, HecMorpt Ha

HeKoropoe cHLDKeHrre Kafiuurrr.r.recrofi ar(TrrBHocrrr rro cpaBHeHI{Io c Kara.rlrr3aropaNlrr Ha

ocHoBe KoM[JreKcoB Mer€urJroB,IV rpyurrbr, BHrIMaHrre K KoMlJIeKcaM Barrallus. o6ocnosaHo lI
no3BoJrfler cyqecrBeHHo pacuuplrrb Bo3MoXHOCT[ rrOCT-MeranJIoIIeHOBbrX KaraJll',r3atopon. Ha

ocHoBaHlrrr gToro Moxgo cAenarb BbrBoA, rrro rrpeAcraBJleHnafl pa6ora cBfl3aHa c peilIeHlreM

naxnefturux aKTyulJrbHbrx 3a,Aarr KpyflHoroHnaxHofi xuura.recroft rlpoMbrrurreHHocru. HagsaH[e

pa6orrr u nocraBJreggbre rlenr rrprMo yKa3brBaror Ha rlpprKnaArryro HanpaBJreHHocrb

lrccneAo Ba1urg, oAHaKo cireAyer BbrcoKo orleHrrrb He roJIbKo aKTyarlbHocrb pa6oru 14 ee

npaKTplrrecKyro 3HarrnMocrb, Ho HafrHylo HoBrr3Hy. Ona cBt3aHa c reM, qro o6terrou
rrccneAoBaHrrfl tBJrtroTct oqeHb He[pocTbre KararlLrTlrrlecKrre cucTeMbr, MexaHpr3M aKTUBaUUU

Koropbrx, HecMorps Ha orpoMHbre ycurrufr., [peA[puHl,IMaeMbre crreqllulJlrrcrtlMra, pa6orarcu]IMlr

n srofi o6lac114, Ao cr,rx rrop oKoHqareJrbHo He BbrrcneH. ,{nccepraHTy yAaJrocb cyrqecrBeHHo

rrpoABprHyrbcs rr B BburcHeHIa[r SarropoB, onpeAeJrffrorqnx, aKTLrBHocrb rrocr-MeralrJlolleHoBbrx

saH4Aufi coAepxarqrx Karalrlr3aropoB Lr B r[opnanpoBaHlrLr eQQertugHofi MeroAoJIorn?I

LrccjreAonanrafi B gToM HarrpaBneHurr. Hayurar HoBrBHa pa6otrr, npexAe Bcero, cBs3aHa c

Bbrf,BJreHrreM B3a[rMocBs3u Qarropon oilpeAeJrflrorq[x KaraJlrlTlrqecKyro aKTrrBHocrb

BaHAAIISB6IX KOMIIJIeKCOB VI B ClIHTe3e HOBbD( KaTAIILITLITIOCKII aKTIIBHbTX KOMIJIeKCOB' B

Bbrf,BJreHr{rr ycnonuft rax aKTlrBarluu u yclonuft rlorepu aKTLrBHocrtr. Bolrurnna yclexoM

ArrccepraHTa flBJrrercs ro, rrro eMy yAarrocb crpyKTypHo oxapaKTeprl3oBarb p{A KararllrrrItlecKLr



aICIITBFbD(KoMIIJIeKcoB.BrrcragagognoJIIIeo6ocrrosallHoetrpeAIIoJIoXeH[eoBo3MoxoIocTIl
o6pasosaunr rsreposAepuno( gaua,4rfi-flfl:rlresbu< r saEaMfi-L{arExeBE'D( KoMrrJre(ooB B

qpoqecce c[HTe3a *o**"**"-ttpeKaraJm3ampoB' Hafi'qerEr ycJloBtrt tr pearenrEr'

o6ecneqrsalorqte peaKrrBalurro KaraJrETIFrecKIn( cncreM. 3TE pByJrbrarBr rIo3BoJrtPT

orMerrrrb Brrco(yrc Ha)ryrFo EoBIBITy trorD IeErrED( *to!:y---f6o* AaEHLD( Ir r1e

fiepclerrxBbr, Koroplre oHrt or(phrBarcTrrt aaJlbueftffix llccre'uoBaurn'

Cneayer no4veprrrlrr' uro a pa6ore B trpIrHIrue He Moxer EqrI'I perlb o floflyqertrtr

Ka(oro-To carr'roro etptperrnBEoro Karailrl3aropa' [oc(oJr6Ky B TexEoJroru[ rloJryqeHrrt

nomonet[unoa crour 3a'Aarla floryrreHls orleHb ItrEpoKoro ac,€optuMeHra rroJIuMepHLD( t

oJrtrroMepHED< Marepl{aJroB, [p€AnasEaqeHHr'D( AJI' IiCrIoJIE3OBAWS' Nl[' peItreIIES Orlesb

"ffi;H;pF" 
saAu.r. n@ron;y Bap'trpoBa'Ee Kararrr.ampoB llpecrle,ryer Ee mrl'ro 3a^arly

fiofiyqenE, clrcreM c "r"o*on 
r^am,tg,an"ecrofi aKTrrBHOCTbro, EO 3aAaqy ytrpaBneHrrt

crpoeErreMo6pa3yuqExctrIoJrIrMepoBEoJrtrroMepoB'flostoIvty6ornnmr'rycfiexoMMoryr
cIMTaTbc.'IIKaTaJII[I[qeoKIIecIIcTeMhIcoTIIoctrTeIIbEorresEIcorofiaKTI{BHocTbIo'Ho
o6ecne.rrnaronlne troJryqe'ne oJrffMepoB c yxurcJnnEnm croicBaur, co6crseHEo uMeHrro

BO3MOXHOCTb lloflyqeHl{-' yTMKaEELD( rroJrnMepEr ( MAT]epnanoB n tBJrterct oAHOfi tr3 IIpIrsIIH

BstMarIII.' I( KaTajtrBaropaM Ea ocHoBe KOMrUre(coB BaEa'Itrrt'

Kara:uuqecxu aKTnBH're B pealqtrD( fioJruMeprlralllff u oimroMeplBaqlM olei[ruon

(oMrureKcbr Barrag$' (I€K t Apyrne rrocr-MeraJlnoqeuoBlre KaraJu3aroprr) o6ecnewaaror

nporeKaHlre qpoqeccoB tor*xo "ocle 
aKrnBalull ID( Her(oTopErMn MerarropraffFlecKtrMn

coeAgneHl{tMrl Marutrt Iurll aiIrlMI{HI{t' Baxgrn'r peyJrbraroM tBJrtffct ycraEoBJIeHI{e roro'

.rroo6pa:yrongec'npIIcIIIITe3eKoMIUIeKcoBBaIIaAII'xnopuA6lInff$',IJIIE'l{zfl||4',
cyqecTBeHHO noBBIaK)r KAraJrxrFrecKyro aKTIIBEOCTb cuctelr',r' Hecoulr€Hrro' rrro 3Tn

pe3yJIBTarBr rloKa3lrBarcT Irarq)aBne,Etre la:lrgefmn< lccnelosarrufi no BbrtBJleHrfio poJln

HocrrreJrt KaraJM:'aropq cooco6os nrrmo6ruugaqnu' arTnBarlut u p€arcflrBarlxt

r€TarqTErrecKn clcTeM. M3ampoB
Pagsrrre HayrlHoro salpaBireHfit Ito ctnle3y trocr-MeraJlJroqegoBlD( KaraJ

rloJlxMept3arufi t o*t*tiott o" one([rnoa . 
seBo3Moxno 6eg arraJrn:ia Bcex

ony6nnrorannrur cseAeuufi tro AaaEoMy *"p1"1-itr-"tepranr troKa3aJr ouenr xopomri

,rpl6"""tno"a*nrfr ypoeenr trplr arraJm3e AocrytrHotr eMy

norory u o6cyxaeHlflr Jlr'Ir€parypnbfi AaEflLr'( tr rpaMorlroe o

**"tot orry6rumonamnor ApyflrME aBTopaME AaEHED('

aHoMaJIEHO BETCOKUe KaraIMT[qecKtre aKTUBHOCTIT pt,qa [ccJreAoBaEHr;D( CrrcTeM Ire orp Karor

Irx peaJrbHED( nosuoxcrocref, a cAellarrEr Ira oclroBe AocrarorrHo r(oporKoro orp$Ka

flporeKarlllt pearolEn' KOrAa KaraJlnr[qecKat aKTtrBHOCTb MaKcITIvIaJIFEa' flpu o6cyxaeurn

rBBecTrrbD( KaTaJMTrrqecruD( pucTeM qplrBoAflT.ct cBeAeHI'It o cTpoeHlrll trpeKaraJm3aTopoB'

cnoco6nxaKTnBaI$runpeaKTI,IBaqtr['xapaKfepncTll(ao6pa3yloqrxc'IIoJIEMepoBIIJII{
oJrrrroMepoB, BJIrrtEEe t"*,,ip*ypt o 1py""* ![arropon' Iloxasana 6onsmar poll nptrpoAn

xeJlarlrpyrnux Jrrrras'qoB tu *afu*""ptc*t* [poA/KmB rataflmrsecrofi troJlxMepn3arlrrll'

[octonncrnou paborrr mrrrercx rnruoctpauu" tr mreparypsbnm' n co6crrennr'nrn 'uarrHEIMt

TOrO, KaK rrocTerleHHoe t3MeHeEUe crpoeHr{t xeJlarEpylol4rx KoMruIeKcoB (araJrnrrrqecKtr

aKTIIBHED( KOMTTJIeKCOB cKa3bIBaETCt Ea rx trplrFoAlrocTn AJrt ItctroJrE3OBaEI'It B npoqecca(

troJr) reurrt rroJlrrolei[rnoa.
Cnegyer orMerI'ITb rrrcorrfi ypoBeHE cJloxEocrn g(ctrepuMesroB tro cI{ETe3y

KoMrrJreKcoB rr trccJreAoBaagro "" 
*utt-r"*"croi arrusnocrn. flpo4euoucrpupoBarrHDre

ASCCEPTAIITOM PE3YJIbTATBI IIOKA3bIBAIOT' IITO OII YBEPEEHO BJIAAEET METO'ryKAMI{ CtrET€3A'

nctroJrrcyeMErMu r pa6orax rro MEraulopraaFlecrofi xurr'rm npn uonyrenuz rpafixe

neycroirrnnrm K AeficrBno rscJropoAa tr BJraflr coeAgnend' Pesynrmrr'r Atrcceprarrrn

orrrocfiquec, * ,u,uu"u* xoopfraqzonnoi xr,tMrr[, IIo3BoJU[('r KOIrCTar4poB{lTB I{x

coorBercrBlre "* 
,.""r*r* tp"oo"*r n xnarurr[maEonuof pa6oru. B nonrsy emro

roBopnr He roJIlKo y""pao* pa6ora asropa c nevctoftqlrarrus BeqecrBaMtr' Eo

trccJrenoBa'lre r"""*po"i"i-n *aa""*r" r* ""i["o 
sce;m Eeo6xo*"r'Mn i[usruecxuul



MeroAulMn. frasgar rleJrb AlrccepraurroHHofi pa6omr, Karc rr Hafmoro HarrpaBJreHEf,, B paMKil(

Koroporo oHa BbmoJrHeHa, - [oJrfreurre BbrcoKogrlQertmnbD( KaraJrar[IlecKffi cEcreM .4rs

rroJryrreHr,rr urrdpoKoro crreKTpa [onl{MepoB *r oJMroMePoB, o6pasyory[xcfl npu peaKwD(

loJrprMeplr3arlnu n co[onrrMepu3arlulr oreQnnon. flpn peltreHrrrr rno6arnnoft uparctnuecrofi

3aAaql{ y c[equafl]rcroB, BoBJreqeHHbrx B ee perueHlre, cyrqecrByer PflA xecrKr{x orpaHr{Eletttfrt,

He rro3BoJrflrorqnx LrM garracryro npoBoAtrrb trHTepecHoe c HafrHofi to'rrul uccJreAoBarrne, ecJrrl

Bbr3brBaer coMHeHr,rs ero rroJre3Hocrb AJrfl grofi rnasuofi 3aAarm. Bce-mru nepeA lrtlMrr He qncro

rrpprKJraAH€ur pa6ora v aBTop, HecMorpr Ha Bce orpaulrrlelJ'fis. ocylqecrBl'In AocraroqHo

uac[rta6noe LrccJreAoBaHue, oxBarrrB vr [epcrreKTrlBHble crrcreMbr, I{ yAenI'IB BITTIMaHI'IO

crrcreMar\d, B Koropbrx rpe6yeruarl Kararrr{Tr{rrecKafl aKTrIBHocrb He .uocrrlraJlacb. B pa6ore

xopo111o [pocne)K[Baercr HarleneHHocrb Ha Bbrf,BJIeHrIe Bcex Qarropon, Koropbre Monyr

OKTI3rIBATr BJII,I'HLIE HA KATAIII,ITUIIECKYIO AKTLIBHOCTr AKTI{BI'IPOBAHHID( KOMIIJIEKCOB' 9TO

[o3BoJrfler Aaxe ilpeAnoxrrrb aBTopy B 6yayqeu nofiru rryrb AuIJIbIue B cBonx [rccJIeAoBaHI'Isx

AJrfl 6olee rny6ororo roHEMaHufl ponu pa3nurrnbrx raptMerpoB rpouecca o6paronailufl'

KaraJrlrrnqecKn aKTLrBHoft cucreubr rr ee cra6umnofi pa6orbr B Ka.TzIJIurLIqecKoM npoqecce.

Kax pKe 6rno cKa3aHo, gKcrrepr{MelrraJrbHarr rracTb noKut3brBaer oqeHb BbrcoKyto

rnanuQnKarl[rc aBTopa KaK cr,rnTerrrKa. 3ro flo3BoJrfler yKa3arb Ha HeKoropble BTIoJIHe

rrocrrJrbHbre AJrfl Hero 14 He JrlrrrrHrre AJUI Aannofi pa6omr gKcrrepuMeHTbr. B Allcceprarrvu

MHor.oKparHo roBop[rrcf, o saxHofi ponu o6pasyorurrxct rrpn cLIHTe3e KoMrIJreKcoB BaHaAufl

xnoplrAoB JrrlTLIr rr MarHng, Koropbre rroBbllrilror KaraJllrrutlecKylo aKTLTBITOCTb rloJlyraerraofi

c"cier"r. Orrrlerraerc.f,, rrro raKaff cMecb pa6oraet 3HatIureJIbHo sQQerruBHee qplcroro

KoMrrJreKca BaH4Aur. KpoMe roro rroKa3aHo, qro Ao6asrenue 6esBoAHbD( xJIopLrAoB Irr[Tr4fl' ulrr4

MarHLrr raK)Ke noBbrrrraer KaraJrrrr[qecKyro aKTLrBHocrb qrlcroro KoMtIJIeKca. Eue oA[rH

saxHsrfi Qarr, [plrBeAennrrfi B Jrr{TeparypHoM o6sope - pe3Koe cHTDKeHI{e KarailLrrl'Itlecrofi

aKTlrBHocrrI 11pu nuuo6nJl[r3aur,In KoMrrJIeKca Ha crIJI[rKareJIe. To, qro Ka.TzlrII{TLIqecKafl

aKTuBHocrb rrpLr HaHeceHvrr4 Ha clrJrnKareJlb naAaer MolKet 6rrrr [pocro cB-f,3aHo c reM' rITo

lpoucxoAlrr KaKoe-To rrpeBpaueHrre KoMrrJreKcoB rrprr TaKoM BapuaHTe I,IX nuuo6ulrvgarlr4r4.
paspyureHr,re KoMrIJreKcoB Ha clrJrr,rKarere (nnu ux neo6parlrMilfl cop6qux) rnnretc-f, AocrarotlHo

Tpr,rBlriurbHbrM rBJreH[reM. JIoru.IHo 6ulo 6rr cAerarb cneAytoututfi [rar n ncrloJlb3oBarb He

xnopuAgbre 1acxoAHbre coeAraneHrrf, BaH aryrfl., a, HanpuMoP, KaKLre-JIn6o xap6orcralarHbre UJILr

xopouo pacrBopr,rMbre rpnQropMeraHcyroQonarnbre KoMnJreKcbI. B erou cJrfrae o6pasonaHlle

xJIOprrAoB MarHLIfl, VI IIII|ITn' MO)KHO LICKnIOTILTTb Vl IIOH.flTb, KaKOBa KaTaIILITLIqeCK€UI aKTr{BHOCTb

rrccneAyeMbrx cncreu 6eg rrpncyrcrBnfl B Hrrx rnepAofi Qaru xnoprrAa lrvrrnfl' nJru MarlJvrfl'.

Kporvre gToro 6rrna 6rr uolesna unQopMarlr{fl o cocrotrla.vrvr gTnx xnoprlAoB B KaraJIriITrrrIecKI{x

crrcreMax. BeporrHo, sro BbrcoKoAuc[epcHbre [poAyKTbI, Koropbre MorJrn 6u 6sl$
oxapaKTeprr3oBaHbr pa3nrrqHbrM,[ MeroAaM[r, B ToM rIrIcJIe oneKTponnofi MllKpocKonneft.

Apyras rroJre3Harr unQoprr,r a\ns, Mo)Ker 6rrrr noJryrreHa rlpu ((yAarleHl'ru) I'r3

KaraJlrrrn.recrofi cr{creMbl Irnrr4g. r{ MarHLrt. Tar ucnoJIb3oBaHI,Ie BMecro 6ytulnnrut rper-

6yrorcuAa Kanrr (4ocryunrrfi rpoAaxnrfr rnep,urrft peareHr) nosuoxHo MorJro 6rr He roJIbKo

rro3BoJrrrrb [oJrfrurb KarrneByro coJrb TMAOJIa, no Ao[oJIHI{TenbHyIo unQoprraallurc o poJILr

xJroplrAa Jrnrufl, LrJrrr Marnua) B aKTrrBauvrv rrararrlrrlrrlecKofi cucreMbl, nocKonbKy rorAa BTopbIM

[poAyKToM peaKulru 6y4er xnoprrA rlanrnfl' r,r KararluruqecKafl cl,rcreMa IIoJrfrl'ITct Apyrat.
O.IeHr I,IHTepecHo [peAnoJIoXeHI,Ie o Bo3Mo)KHOCT[I CYUECTBOBAHTI' B KATAJII,ITIIIIECKTIX

cr(creMax rerepoMeraJrJrrrqecKrrx KoMrrneKcoB. Ha ocnoBuurlrl{ cJlo)KHocrrr (a roqHee

HeBo3Moxnocrn) nolnoft oqrrcrKu TAAAOJIrnrrx KoMnJIeKcoB or xJIopLtAoB Jrrrrr4s' LI MarHIrf,

Aenaercf, BnoJrHe JroruqHoe [peA[ono)KeHlre o BepoflTHocrrr o6paronanr4s' nanaAnfi-JlnrueBoro

H BaHaAutrt-lutueBoro rerepoMeruuurlrqecKoro KoM[JreKca. OAnaKo, BnoJrHe BepotrHo, rITo 3To

coeAr,rHenue o6pa3yercr He rpn Bar,rMoAefictsun MexAy TA,{,{OJIrrrsnra KoMnJIeKcoM BaHa4vrfl

n xnopuAoM 1rr4rr4fl, vrrrr4 MarHLrr, a MexAy TAfl[OJIrHofi coJrblo Jrnrvfl. vt TMAOJIrurnu
KoMrrJreKcoM BaH a7iufl,. Ecwr 9To raK, ro raroft rerepoMeraflr[qecrnfi KoMnJIeKc MoxHo 6ruo
6u no[brrarbcs rroJryqrrrb, B3rB 4nyrparnrrfi (unu rcaroft-ro Apyroft, uocKonbKy cocraB

rerepoMerarrJrr,rqecKoro TAr{AOJIrnoro KoMrrJIeKca He ycranoBlen) ng6rrror TMAOJITHofi



Jrr.rrlreBoft colu. Mox<no [prrBecrr,r [p[Mepsl o6pasoBaHrrt rerepoMTarlJrllqecKlrx KoMnJIeKCOB C

noAo6nrnu coqeraHrreM aroMoB MeraJrJroB. T r Lr3BecrHbr, K [plrMepy' orreHb ycroftwmHe

rerepoMerzlrrJrrrqecKfle KoM[JreKcbr 3d-gne\deHToB c JMTr{eM, MarHrreM' KaJIbu[eM vr

JraHTaHrrA€rMrr, Koropbre He pa3pyrtrarorct AuI)Ke orpoMHbrMrr [Is6Htra]'ru xeJlarlrpyloqnx

JrLrraHAoB, coxpaHtf, [oIlrrAepHoe cTpoeHl{e'

Koueuno, [peAJroxenHbre 9Kc[ep[MeHTbr Bbr3BaHbr rrepBbrMrr BflerrarJreHuflMl{ or

rrpoqreHuq groft orreHl rrHTepecuofi pa6or", Ir Moryr oKa3arbct ciroxHee. oAnaro eSQerruBHtuI

MeroAoJIOrUr, ncrroJlb3oBaHHag Ar,rccepraHToM Aa)Ke B CJrrrae ITeBo3MOXHOCTTT [oJlyrreHprt

LrHAnBrrAyirJrbHbrx coeArrHennfi n Qoprr,re, rro3BoJrffOuefi ycrttrroBuTb lrx crpyKTypy' rro3BoJrf,er B

mo6ona cnrrae orleHr,rrb KaraJrrrrr4rrecKyro aKTLrBHocrb [oJryqennoft crrcreMbl'

BaprupoBaHlre Jr[raHAoB ArrccepraHToM ocylqecrBJleHo orleHb [poAyMaHHo rI

fI peAbIAyIqIrMLr ycnerlrHbrMrI

B O'reHr rrHTePecHbI Pa3n

K 14 [rc[oJIb3OBaHLre oAH

rlrApoKclrxr,rHoJrr,rna) n KaqecrBe QparrraeHTa B JrrrauAe Apyroro rrrra. 3ro Aenaer pa6ory ue

rrocneAoBareJrbHbrM r{3Jro)KeHLreM pzt3po3HeHHbrx gKcneprrMeHToB, a [o3BoJrfler [onfrrITb

CBfl3aHHyIO KapTLIHy II [CIIOJIb3OBaTb pe3ynbTaTbl' [OnyqeHHble AJIff OAHOTO TI'Ina JI[raHAOB IIpn

^ro4uQnKauru 
Apyrrx n'rraHAoe. oAHaro MoxHo 6uno 6rr npegnoxnrb o6parnrb BHrMaHne Ha

TaKrre AocryfiHbre peareHTbr, KaK 8-arunnoxlrHoJltrH Il N-rosun-8-arrarrHoxlrHo rwIfta, roropuft

nerKo o6pasyer aMrrAHbre KoMrrJreKcbr. fIOCrOlffiy BaxeH BOrIpoc o crefleHpr oKI{CJIeHUfl

Bafta$r4fl, TO MO)KHO 6Hno 6u o6parurr BHrrMaHLre Ha peAoKC-aKTrIBHbre nuraHAbr B

BoccraHoBrreuHofi u orncnennoft ipopme, Ha[puMep Ha nrrpoKarexr'rH rr o-xlrHon' B KarlecrBe

gJreMeHTa, rrMerorqero cra6nnrHyro crerreHb oKrrcJrelrldfl +5 Mo)KHo 6rrno 6u fipeAJloxlrrb

cypbMy, ecJrrr KoHerrHo ee KoMnJIeKCbr flpof,Bsr KararrprrlrrlecKylo aKTTTBHOCTb B rlConeAyeMbtx

a"rra*u. Erqe oALrH r4HTepecnufi vr BnoJrHe 4octynnrrfi ttn nuraHAa, fr3 oqeHb

eocrpe6oBaHHoro B KaraJrrr3e ceueftcrsa 1,1'-6unaQrlrJla: 1,1'-6una$run'2,2''gnavtnH ri 1,1'-

6u-2-wa$roiI.
CneAyer [oArrepKHyrb, rrro BbrcKiBarrHbre B or3blBe llo)Kelrailvfl' Hrr B KoeM cnyqae He

,BJrflrorc, 3aMerraH ufrvln. Onu sBflf,rorct uourrmoil cAenarb HeKoropbre ,4o[onHI'ITeJIbHbre

BbrBoAbr u [peAnoJroxeH[ fl. HaocnoBaHr,ru otlenb coAep)KareJrbHofi II gcHo rr3JroxeHnofi pa6orbr'

OAnaro r1pu t1'reHIIu pa6oru Bo3HLIKulIoT HeKoTopble 3aMeqaHrs:

1. Marepvur, ilpnBeAennrrfi B nlrreparypHoM o6sope oqeHb rrrrrepeceH' Lr3JIOx(eH AocrarorlHo

xopolllo n otleHb xopouo npolrJln

,upo6nenrre Ha croJlbKo Pa3AenoB.

cJ[rrrrKoM yAarIHa, [ocKonbKy oHa

Trrrra Mo)Ker 6rtrr, rITo yro,4rro' 9To crarroB

cJreAyroqero 3a HlrM Tercra. Moxno upeArronoxrrrb, rrro B nnreparypurrfi o6sop

(crpocoqnrcs) pa6o.rufi xaproH HarrHoro KoJrJreKTLrBa, B KoropoM BbrtloJlHflJracb pa6om'

fopas4o nflile rpyrruIpoBKa KoMIIJIeKcoB Ba1a1infl, ro ilpupoAe JILIFaHAoB' HAAo

rprrAep)K'rBarbcs rarofi-ro eAranofi xuaccuQrrKaqun o6cyx4aeMbrx rlpeKaraJllr3aropoB'

JIorH.rHee 6ruo 6' no flprapoAe JrrrraHAoB, K c Lr HarruHaercfl nl'ITeparypnrrft o6sop' 3aronoeor

rrpo KoMrrJreKcbr Bapiapr4s. t n"ru"Aarvru OOo-rnna cMorprrrctr crpaHHo' nocKoJlbKy raKlre rlrtlbr

pre 6rrlll LI B cnfrae PaHee PaccMo
2. Hactp.66 xJroprlA Irurrtfl' HtBBaH He

sBrrflerct IIeneBbrM npoAyKToM. A, c freroM Lrs'

IOBIIIII€UOT aKTIIBHOCTr KaTaIIIITIITIeCKLIX CUCT Ofi

oIIeHKrr Ha3Barb (ol(eJlareJrbHbrM).

3. Cne.qoBarro 6u (neposrHo B Jrr,rreparypHoM 6sope) rpllBec

MexaHrr3M Aeficrsus peaKTr,rBaTOpoB. }to H ) npocrofi, HO

BoIIpoc. B cBoe BpeMfl oTKpbITIIe lopraHurlecKux

[poAeMoHcrptrpoBzuro, rrro HeKOTOpbre cMecu opraHurlecKllx wrur opraHI'IqecKLIX LT



HeopragruecKr{x coeAnneHvrtrr.,Koropbre caMfi rro ce6e B I{HArIBr{AyarIbHoM cocroflH.uvr 3aMerHbD(

oKIrcJrr{TeJrbHbD( cnoficrn He npotBJlflIor.
4. Berqecrs4 LrorroJrb3yeMbre B KarrecrBe aKTLrBaropoB, f,Brtrorcs oqeHb cI{JIbHbIMTI

BoccraHoBlrreJrflMrr. Brrno 6rr qenecoo6pasHo no4po6nee ocraHoBvrrbc ' xors 6u Ha

lpeA[oJro]Kr{TeJrbHoM Mexaurr3Me aKT[BaIIun [rMrI crlcreM' B Koropbrx rpe6yerca

cr a6ulu3llp o B aTb BbIcIlyIo CTerr e Hb o KLI cJleHras M eTailIa.

5. IIpn o6cyx4eHlrrir KarilJrprrlFrecrofi aKTrrBHOCTtr KOMrrJreKcoB BaIdAAIdS. B KarlecrBe TJIaBHOTO

i[arropa eroro flpoqecca o6cyx,uaerca cuoco6nocrb KOOpAI,THaII]TOHHOTO OKppKeHIIt

cra6nnurcLrpoBarb Bbrclryro crerreub oKrrcJreHras. Xots flplr3Haercs, qro MHeHLre o roM, n rarofi

creneHr{ oKtrcJreHur nanaAnfi rrporBnfler KarallrrrrrqecKylo aKTrrBHocrb' ocraercfl

AlrcKyccrroHHbrM Bo[pocoM. Beporrno, cneAoBzlrro 6rr [poaHarlrr3lrpoBarb rrpotlHocrb

o 6 p asyro rqnx cs xe JrarHbrx uuKno B vr vrx ron Q opMalluo Hlryro rr oABrDKHo crb.

CAenannbre 3aMeqalnfl, He cHrrxzlror o6qefi sucoxofi oIIeHKLI pa6otrr, a upoAnKropBaHbl

rrHTepecoM, KoTopufi BbI3bIBtlIoT [oryIeHHble AIICcepTaHToM p$yJIbTaTbI'

AnropeSepar Arcceprar\vrnr ra ouy6nrrKoBaHHue pa6orbr orpalKaror ocHoBHoe coAep)KaHue

pa6orrr. fty6ruaraqllfi aBropa orpaxaer ero xoporurfi upotfeccroHzlnrnrfr ypoBeHb.

BrrBo,rlbr fro BbrrroJrHennoft pa6ore BrroJrHe orpDKzuor ocHoBHbIe AOCTTDKeHTI'

ArrccepraHTa.
pesy6raru pa6oru Moryr 6rrm ucrroJrb3oBaHbr B @fEyH I'lncruryre o6qeft v

HeopraHnqecrofi x'rMrru LrM. H.c. Kypuarona PAH, ofByH I'Incruryre
gJreMeHToopraHrrrrecKlrx coeAr,IHennfi I,IM A.H. HecN'resnosa PAH, ofByH I'Incrnryre

opraHurrecrofi xprMrrn rrM. H.A. 3enuncroro PAH, ofEyH MexlYHapoAHoM

T-onaorpaifnqecKoM rleHrpe CO PAH, OfByH I,Incruryre KaraJrlr3a LrM. f.K. Bopecrosa CO

pAH, -OfSyH 
Irlncruryre HeopraHrrqecKofi xrur,ruu rrM. A.B. Hr'Irolaena CO PAH, a rarcKe B

yre6nrrx Kypcax MocroncKoro rocyAapcrBerrHoro yHlrBepcrlrera rrM. M.B- JlonaonocoBa.

fincceprarlnr coorBercrByer nacuopry crreqlrzlJlbHocrlr 02.00.01 HeoprauuqecKafl

xr4Mtlfl B rryHKTtD(: 1. Oyn4arr,reHTurrrbHbre ocHoBbI ttoJlfreHuf o6rertog nccneAoBaEvlfl

HeopraH[.recroft xLrMLru 14 Marepr{aJroB Ha r{x ocHoBe. 2. [usafin vr cnHTe3 HoBbx

HeopraHgrrecKrrx coeAlrHe :nufl vr oco6o qlrcrbrx BeluecrB c 3aAaHHbIM[ csofictnaMl'I' 3'

Xnvrn.recKar cBr3b n crpoeHlre HeopraHrrqecKrrx coeArrHenufi. 5. BganuocBfl3b Mex'4y

cocraBoM, crpoeH[eM vr cgoficreaMrr HeopraHrrrlecKrrx coeArrHeHnfi. HeoprauuqecKne

HaHocrpyKTypgpoBaHubre Mareprrarrbr. 7 . flpoqeccbr KoMrlnercoo6pa3oBaHr4s' kr peaKIII'IoHHttfl

cnoco6nocrb KoopALrHarInoHHbD( coeAlrHenufi. PearIluu KoopArrHupoBaHHbrx JrI'IraHAoB.

[uccepr arrvrfl. coorBercrByer rracropry creqnuulLnocrrl 02.00.06 - BblcoKoMoneKyJrflpHbre

coeAuHeHlrf, B nyrrKr€rx: 1. M6reKynflpHaa QnsnKa rloJurMepHbx rlenefi, ux ronQurypallun u

ronQopMauuu, pa3Mepbr vr Qoprvru MaKpoMoJreKyJr, MOneKyJrflpHo-MaCCOBOe pacflpeAeJleHlre

rroJruMepoB. 2. Ctanre3 oJrrrFoMepoB, B ToM rrucJre cleqlraJlbHbD( MOHOMePOB, CBs3b r{x crpoeHl{f,

14 peaKrlr,roHnofi cnoco6nocrr{. Karawrg tr MexaHu3Mbr pearquft ilonllMepkr3a\r4r4'.

COnOJrIIMepr[gaUHI,I Lr IIOJILIKOHAOHCaIILM C [pIIMeHeHIIeM paALIKaJIbHbrX' IIOHHbD( 14 ]IOHHO-

KoopArrHarlrroHHbD( LrulrqlraropoB, rrx KLIHeTLTKa u ArrHaMLrKa. Pa:pa6offia HoBbx n

ycoBeprneHcrBoBaHrre cyruecrByrouux MeroAoB cprHTe3a rronnMepoB Lr rronllMepHbrx (bop*r. 6'

pemegue reoperprrrecKrrx 3aAaq, cB.f,3anHbrx c MoAenupoBaHueM naoleryLnpnoft vI

HaAMoJreryupnofi crpyKrypbr oJrrrroMepoB, ronlrMepoB u coroJlrlMepoB B pacrBopax,

pacnnaBax n rroJrlrMepHbrx rBepAbD( TeJr B aruopQnou, [oJryKprrcrzuul[qecKoM n

KpprcrrrJrJrgqecKoM cocroflrrtlfrx. Paspa6orKa MoAeJrbHbD( npeAcraBlennft o cMecsx rIoJILrMepoB I'I

n o flr,rMep o B c Q ynrq[ oH iIJrbHbrMr,I LrHrp eAlr eHTzlM vr ur ux [pLrM eH eH[r e .

flo axryarrbHocrlr nocraBJreHHbrx 3aAaq, o6renry [poBeAeHHbx LrccneAoBalJvlvI] a raKxe

rro HoBr,r3He vr 3HarnrMocrrr [onyrreHHbrx p$ynbraroB AtrccepralluoHH&t pa6ora H[ronas

AnercaHApoBurra Korocosa uonnocrrro coorsercrnyer tpe6onaHusN,I n9-14 "floloxeHl'Is o

noprAKe rrp1acyxA euvfl. freHbrx creueuefi" (fIocraHoBJIeHLIe flpannreJlbcrBa Poccuficrofi



Oq4eparryu ot 24.09.2013 r. J\b 842), a ee aBrop 3acrryxnBaer upncyxAeHnn elvry yrenofi
cr€treun mqmAara xrrMruecKr{x HayK no cneqrraJlbHocuru 02.00.01 - HeopraunqecKu xr4uufl'

n 02.00.06 - BbrcoKoMoJleKyJrf,pHbre coeAl{Hennfl.

fnasffiffi nayurrui corpyAHnr na6oparoprn
Xnr,rnuKoop,ryrHarlnoHHbrx[oJIIitAepHbD(coeArlHenutrt
@e4epansHoro rocyAapcrBeHHoro 6IoAxerHoro

Fpe)r(AeHr{f, HayK}r l4nctntyra o6qefi r,r Heopftlrrrl.lecKoft xrnvrura

nrra. H.C. Kypnarosa Poccuftcrofi il€,AeMl{r,r HayK,

AoKTop xlrMnqecKprx HayK, upoQeccop

ll999| Mocrna, Jlennncrufi upocn., 31

Ter.: S (495) 952-07-q7; e-mail sidorov@igic.ras.ru

2017 r.



CneAenns o6 oQnqna;rbnoM orrrroHeHTe

no AIIccepTaIIuu Kolocoga Hurolas AIercaHApoBLIrIa

<Koop4prHarllroHnbre coeArrHeHlrs BaH arns, (+3, +4, +5) c JIrrI'aHAaMr'r OO-, ONO- n OON-rrInoB

KaK KaraJrrr3aropbr peaKrlnra nonlrMeplr3arlr{lr rI oJII,IroMepn3auI,I[ c[-oJleQnHon> uo

crequirJrbHocrrM 02.00.01 - <HeopraHurrecKtrfl xrrMurfl>> w 02.00.06 - <BucoKoMoneKyJrflpHble

coeArrHeHLrD) Ha COprCKaHLre CTerreHLI KaHAIIAaTa XIIMIITIeoKIX IIayK.

Oaruunu 9., vufl' orrlecrBo Cn4opon Alercefi AnarolreBlrtl

fpax4ancrBo PO

Y.rEHaf, crerreHb (c yrasaHnerr,r ruuQpa
cneqnallbHocrlr HayqHbrx pa6ouruKoB, rro

roropofi 3aIrIHIrIeHa Arlccepraqux)

,{orcrop xI,IM[qecKLrx HaYK

lII"$p cneqrlarlbHocrpr 02.00.0 I -
<He opranuqecKau xPlMl[D)

Y.r€Hoe 3BaHne (no raQeApe,
crreqrlaJrrnocru)

IlpoQeccop

Mecto pa6orrr:

lloqrosrrft nnAexc, aApec, web-caftr,
gJreKTponHrui aApec opraHrl3 arlukr

ll999| Mocrsa, Jlenrancrnft rpocr., A. 31,

, sidorov@igic.ras.ru

flomroe HarIMeHoBaHHe opraHrr3aurlll B

cooTBeTcTBlIu c ycTaBoM

@elepubHoe rocyAapcrBeHHoe 6rcAxetnoe

frpexAeHl,Ie HayKr I4nctlrryr o6qefi 14

HeopraHuqecrofi xI,IMrrr{ urra. H.C. Kypnaxona

Poccufi croff axaAeMlru HayK

HannaenoBaHlle [oApi[tAeJleHrrt Jla6oparoput xlIMI,Iu KoopAtrHaIIroHHbx
[oJIrrtAepHbD( coeAl,IHennfi

,f[olxtHoctr fnasHrrfi nayrHmfi cotpYAnur

Ocuoeuarc nyfinurcaquil no npoQunp onnoHupyeuoil duccepmaquu 3a nocneduue 5 nem

1. N.V. Gogoleva, E,.N. Zorina-Tikhonova, A.S. Bogomyakov, N.N.

Alexandrov, E.A. Ugolkova, M.A. Kiskin, V.V. Minin, A.A. Sidorov,

Chemical Design of Heterometallic Coordination Polymers Based on

Fragment // European Journal of Inorganic Chemistry. 2017. Nq 3 .P. 547-562.

Efimov, E.V.

I.L. Eremenko.

{Cu(Mezmal)z}

2. A.E. folr46epr, M.A. Kllcrun, C.A. Hnronaencrufi, E.H. 3opnHa-Traxouona, f.f.

AnercanApon, A.A. Ca4opon , VI.JI. Epeuenro. CrpyxrypHbre sQQertu 3aN{ecrl'IreJrf, B

rap6orcrrJrarnoM aHLroHe Ha rrpr4Mepe o- u b-na$roarHbrx KoMnJIeKcon Co(ID, Ni(II), Cu(II) n

Zn(II) // KoopALIHaIIuoHHtuI xllMux.20l5,T. 4L ]'lb 3. C. 163-169.

3. M. A. Ryumin, Zh. V. Dobrokhotov&, A. L. Emelina, M. A. Bukov, N. V. Gogoleva, K. S.

Gavrichev, E. b{. Zorirra-Tikhorrova, M. A. Kiskin, A. A. Sidorov, I. L. Eremenko, V. M.

Novotortsev. Synthesis, structure and thermolysis of Ba(II)-M(ID (M : Co,Zn) bimetallic 3D-

polymers as precufsors of complex oxides llPol5'hs6ton. 2015. V. 87. P.28-37 -

4. Z.V. Doblokhotova, N.'y'.

Chernyshev, A.L. Ernelina, M.A.

Gogoleva, E.N. Zorina'Tikhonova, M.A. Kiskin, V.\.

Bukov, A.S. Goloveshkin, I.S. Bushmarinov, A.A. Sidorov,



A.S. Bogomyuto-", tvt.i,. Korrba" V.M. Novotortsev, I.L. Eremenko. The Use of Malonate

Coordination Polymers with CuII and BaII Atoms for Barium Cuprate Preparation ll European

Journal of Inorganic Chemistry. 2015. Ne 19. P. 3116-3I27.

5. E.N. Zorina, N.V. Zauzolkova, A.A. Sidorov, G.G. Aleksandrov, A.S. Lermontov, M.A.

Kiskin, A.S. Bogomyakov, V.S. Mironov, V.M. Novotortsev, I.L. Eremenko. Novel

polynuclear architectures incorporaring Co2* ancl K* ions bound by dimethylmalonate anions:

Synthesis, structure, and rnagnetic properties lllnorg. Chim. Acta. 2013. V- 396. P. 108-118.

UA.A.cu4opon

6
O Ququamnrrfi (-r rIrICtH e Hi

Bepn<l

Y.reHnfi ceKperaps I4OHX PAH



flpeace,qareJllo .{uccepralluoHHoro coBera

A 501.001.51 no npucy)KAeHprlo crerleHrr
KaHArrAaTa xrrMnqecKlrx HayK IIo
cIIeuuaJIbHocTtM
HeopraHrrrrecK€lf, xrrMufl 02.00.0 I
BbrcoKoMoneKyJrflpHbre coeArIHeHI,Ifl

02.00.06
upu MocKoBcKoM rocyAapcrBelrHoM
yHrrBepcr.rrere nrvr. M.B. JlouonocoBa
npoQeccopy, A.x.H. Bylrrueny B.M.

fl., Cn4opon Alexceft AnaronreBlrq, coruraceH 6rrm oQuqnzurbHbru orIrroHeHToM tlo

Ar,rcceprarlvoHHofi pa6ore Kolocosa HuroJrafl ArercanApoBrltla Ha reMy <KoopAuHaIIIroHHbre

coeAuHeHrrs BaHagivrfl (+3, +4, +5) c wrraHAaMn OO-, ONO- u OON-TLrrroB KaK KaraJlllsaropbl

peaxrlrrn nonlrMepr4sa\Hn r.r oJrr{roMepr{3arluu o-oJleQnuon>, [peAcraBJIeHHyIo Ha corrcKaHl'Ie

creneHrr KanArrAara xr,rMprrrecKux HayK no crreqllaJlsuocrtM 02.00.01 <HeopranuqecKaff

xnMrrfl >> n 02. 00. 06 - <<lJ srcorolloJleKyJttpHhre coeArlHeHus)).

Ilpotpecoop, A.x.rr. Cz4opon A.A.
2?,lt 20/6
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