
OT3bIB

onrroHeHra Ha Avrcceprarrr4roVl.lI. KocKr,rHa <TeoperurrecKoe n3yrreHue Qypa"-

QenuneHoBbrx co-oJrrrfoMepoB KaK rrepc[eKTUBHbIX MarepuaJroB ilJrfl opfaHnqe-

Crcoft e.nercrpOHIIKII)), npeACTaBJIeHHyIO Ha cOLICKaHUe y'renOftCtelleHl{ KaII,UIIAaTa XIl-

MI,IqecKLIx HaYK rro crteqltaJlLHocru 1.4'4. @lrguqecraq xul\tll's

.{uccepraquonuaa pa6ora Z.fI. Kocrcuua nocBs[IeHa LICCJIeAOBaHI4IO CTpyKTyp-

nrrx, szsr,rno-xr.rMr{qecKr4x, orrTr4rrecKllx v [ony[poBoAH]rKoBblx csoficTs sypan- u

rrao$eu-(f enuJIeHoB c pa:luvnoft 4nuHofi qeIII4 co11ptxeHl4t' cTe[eHblo aHHeJII4poBa-

nur z {ropnuMl4 3aMecrI{TeJItMll.

Arrya.nunOcrr pa6Oru. COepenaenna.r opraHnqecKaul 3JIeKTpOHI'IKa tBIIteTCt oAHI'IM

r43 CaMbrx aKTyEIIILHLIx uanparnenUfi B Haf{HO-TexHI'IqeCKOM IIpOrpeCCe' r.r. O6leAU-

Hrer opraq[qecKyro r{ HeopraH[trecryro xr4MLIIo c (fzamofi TBepAoro reJla c IIeJIbIo

rrepeBoAa pa3JI[qHbIx gJIeKTpoHHbIx ycrpoftcrn (zn(popuaUuoHHo-BbIq[cJI[TeJIbHbIx'

CeHcOpHbrX, 3aIIoMuIHtpoUIlIX, ABI,IIaTeJILnrrx ra 4p.) Ha HOByIo gJIeMeHTHyIO 6azy. B ua-

STHOCTn, KaX 6TMeTI4JI Z.lI. KOcxun s cnOei pa6Ore, lUneftnrre, fi - ConprxeHghle Ma-

Jrbre MOJISKyJTbI HaxoAtT IIIIIpoKOe [pI,IMeHeH[e B IIeJI6M p{Ae TexHonorufi rar C npz-

MeHeHr.reM pacTBOpoB (CrerOzalylarolUqe JIIOMI,IH6SOpTT, na3epg Ha ICpaCI,ITenfi' Op-

raur.rrrecKl4e crlr,IHTr.rJrJlrropu), rar r4 KpI4craJInoB, nJIeHoK (opranuuecwte cBeroI43JIy-

iraroulfie ArdoAbI - OLED, opragzqecKlle noJIeBbIe TpaH3I4cTopbI - OFET' opraHl'Iqe-

cKze cBeTo[3Jrr{arcqne rpaH3r4cTopbr - QLET, opraHvqecK1re nasepu). crpyrrypnoe

pasuoo6pa:r,re JII4HefiHbIx, colptxeHHblx opraHlaqecKllrx MoneKyJI [o3BoJIteT yIIpaB-

rgrr ceoficrgaMrz gJreKTpoHnrrx ycr"poftcrB nocpeAcrBoM BapI4aIII4I'I AJIIHbI IIerII4 co-

[p{xeHl{t, B3aI,IMHO|O paclloJloxeHl4fl 14 BLrAa reTepoqLIKJIOB, BBeAeHleM 3aMecTI{Te-

lefi, nCnonlaOBaHI,IeM nOnranrOp$nrrX rvro4n$IarcaqUft, uptnraenenr'teM pa3nI4qHbIX MeTO-

AOB Kpr,rCT€IJIJI ugA\vu I4 MoJIeKyJItpHorO Ao[I{pOBaHIax. HeCUO:rp.f, Ha Har6rtrrennrrft r
HacTOsrIeMy BpeMeHI,I AOCTaTOaIHo 6OnrruOfi O6lem ran$OpMallfi14 r1O XI'IMI'IqSCKoMy

cocraBy, gJIeKTpoHHoMy cTpoeHulo, a raKxe gJIeKTpo- u lporolpzsu'tecKl,IM xapa1Tepl{-

cTr4KaM pa3II,IqHbIX opfaHI,IqeCKI,Ix MOneKyJI, OAHo3HarIHbX peKOMeHAaUUft nO ltCuOll-

3OBaHr,rrO Tex I4JII{ I,IHrIX MOIeKyIt VI Lrx rvrOAu(bnraqufi [pI4 CO3AaHu]I SJIeKTpOHHIIX

yCr:poftCrr c 3a,qaHHbIMIl cBOfiCTBaMI,I, [OKa, He CyUIecTByeT. Teru ne MeHee' COBpeMeH-

Hbre reopeTl,rqecKr,Ie MeroAbr, BKJIK)q€u MeroAbI KBalIToBoi xr4Mllvl- [o3BoiItIoT rIoJIy-

rraTb AeTEuIbHyro unQopuaqurc o cTpyKType I4 gneKTpoHHoM cTpoeHI'ILI KaK HeopraH[-

qeCKI4x, TaK 14 OpTaHLIqeCKI,IX MOneKyJIaX, 6OJIee TOIO, MOAeJII'IpOBaTr MOJIeKyJIII' MeHf,t

r4x cocraB r{ crpyKTypy, paccqr,rTbrBarb rI HaxoALIrb MexaH{3MhI Ha6rIoAaeMbIx OrI3E-

qecKr.re e$SexrOn u npeAcKa3blBaTb HOBEIe. B csrsu c oTLIM TeOpeTI'ItIecKaLq pa6oTa

Z.[I. KOCrvna, OCHoBaHH€UI Ha [pLIMeHeHI4I,I MeTOAoB KBaHTOBOfi ]/'VII.'.UIU!, tBJIteTCfl

BocTpe6oBaHHOfi I{ aKTyaJIbHOfi, T.K. HaIIpaBJIeHa Ha LI ccJIeAOBaHUe SnrrarcO-

xr4Mr4qeCKI,Ix csOftcrn HOBofO KJIaCCa cOeAI,IHeHLIfi Ha OcHOBe Sypan- I{ TI'IO$eH-



tpeuralenon, o6laAarorqux yHr.rK€rJrbHbrMll pa3II,FIUUOqI,IMI'IC' XapaKTep[cTuKaM[ IIo

pacrBopt4 Mocrl{, KBaHToBoM BbIxoAe (po'rolrouunecqeullllLl ' 
[poBoALIMocrI'I'

Tarcuuo6parou,uccJIeAoBaHI{eII.II.KocrcnrraHaIIpaBJIeHoHaKBaHToBo-
xl4Ml4qecKoeI,IccJIeAoBaHI4ecTpyKTypHbIx,oIITI,IqecKI{xL!IIoJIyIIpoBoAHI{KoBEIx

ceoficrs oypan- u rr.ro(pen-seH[JreHoBhrx co-oJII,IroMepoB vr Llx nponsno,qnrx. .{4r

.rlocrllxeHldt 4annofi qeln 6ruu c$opruyluponaHbl cJleAyloque 3aAarl[:

- r43yq[rb crpyKTypHHe oco6eruroc'rn uccneAyeMblx coe4uuenufi: MoneKylspHylo

reoMeTpr4ro r,1 TopclroHHbre 6aprepu lr ycTaHoBllTb QaKroprr, BJII{'IOUIIe Ha Topc[oH-

HyIo xecrKocr'; 
r,oe orrrr,F{ecKr.rx rr ,,oJIy] - I Qypan- u-[poBecTu MoAeJII'IpOBaHI4e OrITI'IqeCKUX I',I [ony[poBoAHI',IKOBbIX CBOI',ICTT

rzo(pen-(peuuJIeHoBbIx co-oJIlII'oMepoB;

-ycraHoBr.rTb BJrr.rrHr,re aHueJrrlpoBaHrar na if rasuro-xI,IMLIqecKI'Ie CSOfiCTga $ypan- u

ruotf en-tf euuJleHoBLIX co-onuroMepoB;

-BhrrBr4TL KOppeIsrILt I{ $utuxo-xurr,rzirecKr,Ix, oIITI4qeCKrx I{ [OJIy[poBoAHI'KOBEX

ceofi cre uccJleAyeMblx coe4ltnenrafi co crpyxrypofi'

Merono.[orl|q Il MeTOAbt r{ccJreAoBaH[ fl. NIfl peIueHI,It [OCTaBJIeHHbIX 3,?pia'r 6F;ulu

nu6pautr MeroAbr, ocHoBaHHbre Ha reopr{rr $yHxql.rona.na IJIoTHOCTI'I (DFT)' 'Iro o6oc-

HOBaHHO, r.r. paapa6oraHHbre TeopeT[qecKl4e ypoBHI4 pacrleToB IIpLI ]IC[Onb3oBaHUI4

DFT nossorrloT [poBoAr4Tb IICCJTeAOBaTeJIbCKI'Ie pa6orrr npl4 o[TI{MaJI6HOM COOTHO-

IIIEHVIT MEXAY KAqCCTBOM IIOJI}^IAEMbIX PE3YN6TATOB I' IOTPAqEHHbIM BPEMEHEM HA

pacqeTbr. [tx anatuza ros6yx4ennux cocroqHufi npI,IMeHtJIaCb AI'IHZIMI'IqeCKajI Teoput

tfyurqraoxana rrJroTHocTr4 (TDDFT), B HeKoTopblx cJIrIarIx C [CnOJIb3OBaHI'reM IIpI{-

6luxenra.s TaunIa-.fianxosa. Ant pacqeroB enepruft peopraHl'I3alll{]I sJIeKTpoHoB I'l 'UEI-

poK, 3HarIeHI4t Koropbrx Bax(HbI Anf xaparcrep Ll3u\Lrr4 [oJry[poBoAHlIKoBLrx csoftcrs

lrccneAyeMbrx ctrcreM, cTporrJrlrcb rroBepxHocrl4 [oTeHq[aJIbHOfi Sneprulr (IIII3). Aua-

Jrr,r3 HeKOBaJreHTHbrx B3ar.rMoAeicrnzft IIpoBoAIIICq flpu IIoMOIqII rsaHrosofi Teopull

aroMoB B MorreKyrrax Eefi4epa (QTAIM ranz AIM), yceqeHHoro rpalueHra [JIorHocrI4

(RDG) ra nonepxnocrefi Xr,rplrQenr4a. Cr:enenr coflptxeHul{ aHEUILI3I'IpoB'UIacb IIpI4

floMouln r,rHAeKCOB [oprAKa cBr3r,r IIo Br,r6epry. YxasaHHrr[ nrr6op reoperuqecKl4x

MeTO.TIOB tlccJreAoBaHr4r o6ecuequl AocToBepHocTb nolyqeHHbrx pe3yJIbTaTOB' I{ IIO-

IyqeHHbIepe3ynLTaTbloKa3aJII4cbBxopolxeMcoHIacI4I4cgKc[epuMeHT€IJIbHbIMI,IAaH-

nrrrr.lra (uexaroMHbre paccToqHl{Jr, CneKTpEr IOHIOIIIeHI,I$, COOTHeCeHLIe I4K cnerrpou r',I

Ap.).

Ocnonnuuu pe3yJrbraraMl{ npoBeAeuuoft pa6orlt rBflqrcTcq:

1 . MeroAarur.r Teopur4 (pyurqr,ronana IJTOTHOCTIT [OKa3aHa 6dlrurar ropclloHH€ul XeCT-

rocrr 1,4-6uc(5-$enruQyp au-2-ut)6euzorra Iro cpaBHeHuro c 1,4-6uc(5-tpenr'rnruo(feu-

2-r,rn)6ensonoM KaK B OCHOBHOM, TaK Ir B OOS6yXAenxoM cocTotHl{tx' IITO UpI'IBOAIT K

3HaqI4TeJIbHoMycHI,IxeHrlIogHeprlll4peopraHI,I3aII[|4AJI'TpaHc[opTa3ap'AoBI{9Hep-
tvll. )



2. Ha npuuepe 1,4-6vc(5-seunnQypan-2-ral)6enoona u 1,4-6uc(5-senunruoQeu-2-

un)6enrona c rroMorrlbro aHaJr43A npnneg€nnoro lpaAI,IeHTa enexrponnoft IIJIOTHOCTI'I

ocHoBHbrx z noe6yx4eHHbrx cocTorHr,rfi npo4eIr.roncTpllpoBaHo, tITo yBefluqeHl{e TOp-

cr4oHHbrx 6aprepon [pr,r 3aMeHe rr,rooeHoBoro lfpanraenra ua ([ypauonrtfi nporacxo4Ilr

3a cqeT yBeJIvqeHIIt e$$exrurnocTtr 7r-co[p{xe Hufl.; Ar4C epclloHHble Sgazl\4oAeftctnuq

rre oKa3LrBaIOT CyUIeCTBeHHO|O BJrr{rH[r Ha BeIII4qLIHbI TOpCIIOHHbIX 6aprepon.

3. IIoKaeaHo HaJII4TILIe nepeceqeHl4r ros6yN4eunux cocroqHl4ft Sl ra 73 1,4- 6uc(5-

$ennnrr.rotpen -2-utt)6eusota KoTOpOe MOXeT CJIyXLITb AO[OnHI'ITeJIrnrru 6esrrsnyra-

TeJrbHLrM KarraJroM peJraKcaIII4I,I, 3arpyAHeHHbIM Am 1,4-6uc(5-Qenurr$ypau-2-

un)6eusona rro [puqI'IHe ero 6orbureft TopclloHHoi xecrKocrla'

4. flora:ano, vro us6upareJlLHoe BBeAeHI4e aroMoB Qropa r Qypax-Qenulenbr B napa-

vnL! MemA- OJrOXeHI,rr $eur.rlOn IpI,IBOALIT K yBeJI[qeHLIIO TopC]lOHHoft xeC'rxOC:ru'

BneAenue aroMoB rpropa e opmo- Oro>Keunx $enunbllLrx Qparuen'roB IIpI'IBoAIT K

crrr4xeHlrro ropcr4oHHofi )KecrKocrrt r4 florepe IUIaHapHocrz flo upI{lIIlIHe 9JleKTpocraru-

qecKoro orrEuIKI4BaHI4t aroMoB tptopa u KI4CnOpo/Ia.

5. Ha oqrone AaHHbrx MoAeJrr,rpoBaHr4t [oKa3aHO, qTo B ptAy I,rccJIeAyeMbIx $ropco-

Aepxaqvx rpor43BoAHbrx Qypan-$ennneuou: 5,5'-(neporop-1,4-(fenunen)6nc(2-

(nep$ropSenul)$ypan) vr 5,5'-(nepQrop-1,4-tfenraren)6uc(2-(3'5-

4usropseur,rn)0ypa" o6naAaroT nau6olrurefi noABt4XHOCrbIO I,I HaII'IMeHbIIIefi aHI',I3O-

rponuef TpaHcflopra 3aptAoB COOTBercrBeHHo.

6. lloxa:ano, qTo arrHeJrr4poBaHv e [pLrBoAI4T K CHI{XeHI'IO 3HepryM peopraHrBallLl II

TpaHc[opTa 3aptAoB 4m ruoQen-$eHI{JIeHoB. floreqUzan vIoHvI3aI\rrrI' craTllttlecKa'I

flonsp[3yeMocTb'9Hepr[u[oHIoIqeHI.I,IxI43xiylsielJvfl'yBeJluqllBaloTcfltIp|4aHHeJII,Ipo-

nannra tfypan- u ruo(peu-if eHr4JreHoBbrx co-oJll{roMepoB, B To BpeMt Kax 9Hepru'

B3MO ri gHeprerr.rqecKr,rfi 3a3op MeXAy fpaHl,Iqurrvrz op6rataltMlt yMeHbIu€IIoTCt'

Hosugga rr 3gaq14MocTb pe3yJrLTaTOB rrOATBepXAaeTct HaJILFII4eM Tpex [y6IilKaIIUfi,

o[y6nr.rKoBaHHrrx I4.fI. Kocrnnrru B COaBrOpcrBe, B MeXAyHapOAHbIx peIIeH3I',IpyeMhIx

xypHanax (BxoArrqux B rrepeqeHE BAK, o,qran I,I3 xypHaJIOB uMeer LIMIIaKT oaKTOp

I 9.9) u'rerupex AoKJIaAoB Ha MelrAyHapo4nux rcouQepeHllfiflx'

Ilparcur.recrcaq ;a TeopeT[qecKafl 3gaqrrMocTb pa6oThl: llpoee4eunoe Teoper[qe-

cKoe lrccJreAoranrae (pypan-SeuuneHonrrx co-oJll{roMepoB BocTpe6oBaHo KaK c QyuAu-

MeHTanbHofi, TaI( u c [pI4KJraAHOft TOqKI'I 3peHlul. HaftAeunue 3aBuoI'IMOCTII MeXAy

crpyrrypofi u cBoficTBaMr,r trccJIeAoBaHHbIX ltuueftHltx, co[ptx{eHHblx MaUIEIX MOJIeKyJI

rraoryr 6trrr r4cnoJlb3oBaHbr B AanEHeirleM Anf HaIIpaBJIeHHOTO MoneKyntpHoro AI'I-

3aftHa rrepcleKTprBHLrx CBeTor43nr{arcq{x I{ [qJIyIIp6B9AHI'1KOBLIX MaTepIiulIIoB AJII

opraHr4qecKoft orITo3IeKTpOHr,rKr,r. B rIeJroM, [OJIr{eHHbIe AaHHbIe CIOCO6CTByIOT

AaJIbHefiIIreMy pa3BI4TI'IIo HayalHoro Ha[paBJIeHI'If $uazuecroft xuMr4u' cBt3aHHoro c

BoflpocaMl,I opranravecxofi gJIeKTpoHI4KI4.



Cnucorc raueqanufi lr BorlpocoB no Al{cceprarluu u anropeQepary:

1. B nurepa:rypnorrl o6:ope, pa3AeJI <KsaHToBo-xltMI'IqecKI4e MeroALI LI3ylIeHI4t HeKo-

BaJreHTHrx naaulao4eftcrnuft>, Moxuo 6ulo 6u paccMorperb pa6otrr' B KoropErx

lpeAJraraeTcfl AByXnapaMeTp prsecxuit a:F1aJlvt3 HeKOB€IIIeHTHbIX nsaulrao4eftcrs[fi AIS

nyquIero IIoHIIMaHr,lt cla6ux 14 clrJIbHbIX ngallrraoAeficTszfi Ha OCHOSe MeToAa AIM (cv'

"unp"*.p, 
w. Nakanishi, et al. "Atoms-in-Molecules Dual Parameter Analysis of

Weak to Strong Interactions: Behaviors of Electronic Energy Densities versus Laplacian

of Electron Densities at Bond Critical Points'' J. Phys. Chem. A 2008, 112, |3593) u

LrcnoJlb3oBarl 9TI'I [oAxoAbI e csoefi pa6o're'

2.Antopr1cIIoJI63yeTMeToAbIAIMrrRDG,qflqxapaKTepl43all[uHeKoBzUIeHTHbIx
sgauN4o.[eficrel4n B He3aMetqeHHoM oypa"- $enunenonou co-oJll'IroMepe 1,4-6uc(5-

$ e uran S y pau-2- un ) 6 e n3 o rI (FP5) v rrzoseH-coAepxaqeM aHzulofe 1,4-6uc(5-

senulruosen-2- un)6euro:ra (BPTB), a raKxe r.rx rraogr.rszxaqlltx' HaxoAtl[uxct KaK B

ocHoBHoM, tar< u eos6yxAeHHblx cocrofHl4tx' Haruel pe3ynLTarbl' Koropble [porl'rBo-

peqar Apyr apyry. HanpraMep, aBTop nuurcr <<Auanu3 HeKonaremuow esaunodeilcmeuil

e slr cocmonuuu BPTB npu noMot4u QTAIM norcasblqaem, qmo, a onlnuque om octro6-

Hozo cocmotHua', Meficoy 6ntnnecrcat4uuu amoMcttotu H"'H QenweHoaozo u muoQeuo-

eozo Qpaeneumoe o6pasynmca dononuumefibHbte KpumuuecKue movKu c6fl31t' Oduaxo'

rcax u npecrcde, aHanus kDG noxasuteaem, Hmo dauuue npomusonoro?rcHde no 3HaKy'

uO 

'ntnXUe 
nO CUne eSaWWOdefiCm7lM qACmUqHO WU nOnHOCmbtO KOMneHCUWAmCt " '>> '

Boo6qe roBopr, B Jrr,rTepaType HeT TeopeTl4qecKoro AoKa3aTeJIBCTBa' qTO rr',retoArt AIM

znra RDG MOryr [pr,rMeHrTLCfl x noaoyx4euuhlM COCTOqHI,I'M, T.K. 3TI{ MeTOA6I pa3pa-

6arHsarr4cr .4Jrr clrcTeM, HaXOArIrIt4XCf B OCHOBHOM COCTOTHUIA (taxxe, rar u DFT)'

Ecrr rolrro pa6o.rrr, KoTOpLre no pacqeTHblM pe3ynbTaTaM uoKaI3bIBaIOT' qto AIM

AOCTaTOqHO yHr4BepcaJreH r,r efo MoxHo qp[MeHtTb r nos6yx4ennElMl'l COCTOTHU-f,MU'

OIITI4MI'I3AI{I4' CTPYKTYP KOTOPEIX BLIIIOJIHEHA HA BbICOKI'IX TEOPETUqECKI{X YPOBH'X

(cu., nanpnrrlep, D. Ferro-costas, et al. Beyond the molecular orbital conception of

electronically excited states through the quantum theory of atoms in molecules.

Phys.chem.chetnPhys., 20l 4, 16, 9249). flotrytaeMble aBropoM uporl'IBopealrq Moryr

6rrrl csqganH C tpyn4aruenranbHbrMr{ ocHoBaMI4 MeroAoB AIM nnra RDG.

3. Ilpu pacuere eueprrfi peopraHu3au[l4 Ant nepeuoca 3aptAoB (4srpor ra snexrpouon)

aBTOp ccLrJraeTcr Ha r{crroJrb3oBaHrle Qoprvryn 75 u 16' B KoTOpbIX I4C[OJI63yIOTCS IIO-

BepxHocTr.r 3Hepruu fu66ca. O4Uaxo flpE I,I3JIO)KeHzI{ pe3yJIbTaTOB HI4rAe He yKa3aHa

TeMrreparypa. Tarr,ru o6paaou, AeftcrnurelbHo JII4 paCCqLITaHHLIe IIII3 coorBeTcTByrcT

llfl3 fta66ca?

4. Puc.42 (Aracceprauux) ra puc.6 (anropeQepar) ne coo'rnercrByrcr [oAnI'IctM (orcyr-

crByror prIcyHKI{, orBeqarcnr[e 6yxre <6>)'



Vrcaganrtlre 3aMerraHl,It He BJIIIIIOT Ha BbICOKyIo oIIeHKy Ooqero ypOBHt AlIcCepTaIIvu

Z.lI. Kocxl.rna r4 Hoctr yrotlutlotqufi I,1 A[cKyccI4oHHLIfi xapaKTep. Cyax no coAepxa-

Hr,rro [peACTaBJIeHHofo MaTepuaJla, aBTOp o6JIaAaeT IIIIIpoKI,IM Kpyfo3opoM rl slrcorofi

HayqHofi KBa1I{SI,IKaIII4e[ no I4CnOIBOBaHLIIO MeTOAoB KBaHTOBoi XIIMI,II,I B uHTepnpe-

TarlutE OlTIlqecKI4x LI IIoJIyIIpOBOAHI,IKoBrIx CBOficTB OprauvqecK[x CIICTeM. B paegene

<,{eranlr pacqeTgB)) [oApO6HO OlI4CaH BeCb Ha6Op [CIIOJIr3y6M6IX MSTOAOB AJII UCCJIS-

AOBaHr.rr MOneKyJItpIrhIx cucTeM, HaxoAtuluxct B ocHoBHoM I'r BO36yXASHHOM COCTOT-

HUSX, yKa3aHbI CeTKI4 VHTefpl,.poBaP.vs. v r<pvTeprv cxoAI4MocTI',I AJI' BCeX [pOBeAeH-

HLrX BblqrigJreHr,rfi. TIIaTSIbHOCTr [pOBeAeHHbIx paCqeTOB IO3BOJII,IJIa, Ha MOfi B3ruf,g,

lorytrrzrb oqeHb BfleqarJrfiroull,Ie pe3yJrbrarhr. Hanpunrep, 6ruro o6napyxeHo flepece-

qeHr4e cocro.sgr.rft S1 uT3 NIfl 1,4-6nc(5-$envnrLro4er-2-uLn)6ensona, qro ro3Boltlt;to

orrpeAeJrr,rrr MexaHr43M TyueHr4r $nroopecqenqu[; 6bIJIo npoBeAeHo BbIqzcJII4TeJIbHoe

MoAenr.rpoBa5r4e BLI6poHHofi ctpyrryprr Hal{6onee tpKof nolrocbl IIoIJIoIIIeHI4f,

(S0---S1v) AJrr FP5 fi BPTB u [oJryqeHo oqeHb xoporuee coHracr4e c gKclepl4MeHraJlb-

HbrMr4 cneKTpaMr,r nonloulenufl.l4.lI. Kocrun B cBoft pa6oTe yAeIILIn oco6oe BHI4MaHue

K r,rccJreAoBaHrlro cra6brx HeKoBurJreHTHbIx a:allMoAeficrBr4ir 14 s$$exrarvr aHHuJII,IpoBa-

Hr,rr, cMor olpeAeJII,ITb I4X pOJIb B SyHKIIIOHaIEHOCTLI MaTepI'I€IJIOB. cleAyer OrUe-

rr4Tb, qro I4.lI. Kocxlrn c$opMyrr,rpoBarfl [epcrreKTlBrl AaJrEHeiIuIrrx cBoltx trccJleAoBa-

Hr4ft (ri3y.{eHlre MexaH[3MOB TyIueHIIq S;rroOpeCrleUqult, CBt3€lHHbIx CO CULIH-

op6r.rTanlHLIM BaI4MOAeicTBI,IeM, fiepeceqeHlleM BO36yxAeHHBIx cocTotHllfi, coJIbBaT-

HhrMr4 3OOeKTzIMI{, KI4HerI,IqecKalI LI TepMoAuHaMI4qecK€uI cra6[rbHocrb Qypan-

Seuurenon, ux ycroftql,IBocrl Iro orHoIleHLIIo K oKI,IcJII4TeJIxM I'I Ap.), rrro yKa3brBaer

Ha ero rurrHyro yBJreqeHHocrb HayqHofi flpo6reMofi.

.{uccepraqraonuaul pa6ora I,I3JIoxeHa Ha 176 crpaul{Iltx MaIII'IHonI'IcHoro reKcra,

BKJrroqaer 56 pucyuxa, 1 1 T a6nllq l,t 3 npl,uloxeHu{. CoAepxaHae cocrollT LI3 clrtlcKa

coKparrleHrrrfi rr ycJIoBHbIX o6oenavenufi, BBeAeH[t, Irqrb fJIaB (nl'rrepatypnuft o6sop,

ofllrcaHr4e BLrq[cJrr,rreJrbHLrx AeraJrefi, Tplr raBbr [ocBtIrIeHbI pe3yJIETaraM I,IccJIeAoBa-

Hr,rq), flapafpaQa, uocrxrqeHHoMy ocHoBHbIM pe3yJlbraTaM I,I BbrBoAaM, 3aK[IoqeH[lI I'l

nepeqHr rlr,rrt4pyeMofi Jrr4Teparypbl, Korophlfi HaclILITLIBaer 160 pa6Or, 6naro4apnocrefi

rz rpex flpr,rJroxeHufi, coAepxaqlrx 6onee AeralrHylo 14 HoopMaIII,Irc O pe3yJlbrarax

KBaHTOBOXT{MI4qeCKO|O I4CCJIeAOBaHI,I' I,I MOAeJTI,TpOBaHI { CBOiCTB paCCMaTpI',IBaeMLIX

coeAr4Hegr,ri. flpznqranr.ramHblx 3aMerIaHLIi nO OlpOpUneHnrO ALICCepTaIII4LI Her, TeKCT

Ha[ucaH scHo t4 qerKo, xort LI I]rMelorct op$orpa$uvecKl,Ie oIIIu6KI'I, KaK B caMOft ALIC-

cepTarlr4H, TaK n B aBropeoepaTe.

,{uccepraquouuarl pa6ora Zropr flauoBuqa KocKI{Ha {BJlterct 3aKonqenHofi Ha-

yqHo-KBanI4SI4KaIII4oHHoi pa6oroft, coAepx(alqefi peIueHLIe aKTyaulbHoi Haf{Hoft 3ala-
qr,r, cBr3aHHofi c xapaKTepfi3allueft cBoftcTa Sypan- I'I TLI ooeH-OeHI4JIeHoB, rlpeAJloxe-

Hbr nepcrreKTr,rBHbre nyrr4 p'Llc,ailte'a Jrr,rueiHbrx, corrptxenHllx MULIIbIX MoJIeKyJI B opra-

HrrqecKofi gJreKTpoHI4Ke, I4MeIOqei cyIqeCTBeHHOe 3HaqeHLIe AJIf, Cleq[aJIbHOC"w l.4.4.



@raguqecxas xr4Mtrt. Aaroperpepar I4 HayqHble ny6tuxa4uu [paBI'IJILHo u nOJIHOcTrIO

orpaxarcT coAep)KaIII4e AI,IccepTaII[14. Cuutato, iITo pa6oTa (I,I.[I. KocKLIHa (Teope-

T[rrecKoe rr3yqeH[e QypaH-Qeuu.negoBbrx co-oJll{roMepoB KaK rlepcneKTrlBHblx

MaTeplaJroB A.rrq OpraHuqe3rcOfi 3JI9KTpoHIIKII)) oTBetIaeT BCeM Tpe6OB A:auflM,

lpeAtrBJrreMLIM K Al4ccepTallvtfrM Ha COlIcKaHI4e f{eHoft CTeleHu KaHAuAaTa xl4Muqe-

cKr4x HayK (rrynrru 9-14 llocranoBJleHl,tt llpaenrelrcraa PoccuficKoft @egepaqnu or

24 ceyr'{6px 2013 r. N 842 s AeficrByroqeft peAaKrlr{r), a ee aBrop, zropr llannonuv

Kocrrau, 3acJryxl4BaeT flplIcyXAeHI,I{ yqeHoi cTeIIeHI,I Karr[vAAra xI,IMI4qecKI4X HayK rrO

cleur4irJrbHocrr4 1.4.4. @ugu\ecxa[ xI4MlIt.

OunoneHT, A.S.-M.H. (cnellzaJlbHocrb

CeerraHa fesHaAbeBHa Kogrosa

- 02.00 .04 - SraszuecKan xr4Mvrn (l.4.4.)),

4,
3 aBeAylo u\krir n a6 oparopu efi Q n: uu ec xo fi xvrMnkr KoHAe H c I4p o BaHHbIX cpeA,

(De4epanbHoe rocyAapcrBeHHoe 6roAxerHoe yqpe)KAeHI,Ie HayKI4

Itscruryr H e op raHrlr{e c rofi xvrllr^krtr ravr . A. B . Hzrol aeBa

Cu6up cKo ro orAen e Hvrfl. P o c c Hfi cxo fi aKaAe M uv lnay K,

flpocuexr AraAeMVKa llaepeHrbeBa, 3, Hono cu6upcr, 630090

Tene$on: (383) 3 30-94-90; E-mail: sgk@niic.nsc.ru,http:llwww.niic.nsc.ru.

23.05.2023


