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oQraqualrHof o ornoHeHTa

Ha AI4cceprallploHHlro Pa6orY

EAP CKOIZ I4PI4HbI IOPbEBHbI

<<llcc,regon aHrre repMo- n SorouHAyIIupoBaHH['Ix MarHI{THbrx anoNra,lnft e

MOr,IeKyJIgpH['Ix MafHeTI{KaX Ha OCHOBe M€AII I'I HIITpOKCIIJII'HbIX paAI{KaJIOB M€TOAOM

SIIP>, [peAcraBneHHyro Ha corrcKaHrae y.renofi creneHl4 KaHAIrAara Sueulco-IrnareMarl,IqecKnx

HayK no crreuuarTbHocrr.r 01 .04.17 - xr,rMur{ecKar $usuxa, ropeHl,Ie I,I B3pbIB, (fusuxa

gKcrpeMtrnbHblx cocro.fl lil4fi BetqecrBa.

[uccepraqrloHHar pa6ora Bapcxoit Vlpuut t lOprennrr nocBsilIeHa aKmyanbHoit sa\a'ae

riccneAoBaHr{r MorreKynqpubrx MafHerr,IKoB) MarHIrrHbIe cBoftcrBa Koropblx KoHTponupylorctr

ilpu rroN{ouIH pa3nurrHbrx BHerrrHr.rx sosleficreuil. MonexyrnpHrfi MarHerIz3M flBr.sercq

o6.nacruo aKTr{BHofo I{ccneAoBaHHr yqeHbIX Ha rIportxeHI,II4 rIocJIeAHux AecqrKoB JIer

6:raro4apl 3Har{r4TerrbHbrM rrpeuMyruecrBaM coeAI4HeHI4fi 4aHnoro rlzna rlo cpaBHeHI{Io c

KJraccuqecKriMr4 MafHr4THbrMr4 Marepr,ranaMpl OAsIann I43 rlepc[eKTLIBHbIX rlpeAcraBl{renefi

MafHuroaKTrlBHbrx MareprranoB sBJlsrorcr nonrrMepHo-rleiloqeqHbre KoMrIJIeKcbI Bkr4a

. -RCu(hfac)2l^ Ha ocHoBe MeAr.r kr HrrrpoKcl4nbHblx paAI{KanoB. 3ru MeraJln-opfaHrrqecKue

coeAr4HeHrrq nperepneBaror repMo- u $oroun4yqrrpoBauHbre crpyKTypHbre nepecrpofiru,

collpoBolr(AaeMbre cxoAHbrMr4 c KJraccuqecKl4M crII,{HoBbIM KpoccoBepoM MaIHI,ITHbIMH

aHor\,raJrr.rflMrr. [nyux ocHoBHbrMrr HanpaBneHtrflMrL pa-:pa6oranHbrMu B Arrccepraquonnofi

pa6ore Eapcxofi IrI.IO, sBr.f,rorc-fl ?rccneAoBaHuq ocobenuocreft o6rr,reuunx nsauuo4eficrsuit H

BIrr4trHHs. $oronoe6yxAeHlrfl Ha ceoftcrBa KoMnJreKcoB MeArr Cu(hfac)2l c napaMarHr.{THbrMrr

ll.rraH4al,rr.r L.

[uccepraqus LT. IO. Bapcxofi npe4craBJleHa ua 16'7 crpaHr.rqax u BKnroqaer e ce6s

BBeAer{ve, ceMb rJraB, 3aKJrrolreHve v cTrtrcoK rrcrroJrb:yervroft nr{TepaTypbr, coAepxawwft I77

IICTOIIH14KOB.

B nepnofi rJraBe Al4cceprauvu nplaBeileu no4po6nufi mareparypuufi o6aop, cocrorlqufi

Ir3 rByx pa3AenoB. B nepnou pa3.(ene coAeplKrrrcx uu$oplraqrr.fl o rroHrrr4rx KJraccuqecKoro

repMoLIHAyIIupoBaHHofo v (foroI,rH4yql4poBaHHoro crrHHoBofo KpoccoBepa vl

3KClepI{MeHTaJIbHbrx MeroAI4KaX, rrpuMeH{eMbrx Anr efo HccneAoBaHr,rfl r4 xapaKTepusaquu. Bo

BTopoM pa3lene oco6oe BHI4MaHITe yAeneHo oco6eunocr.f,M MoneKynrpHbrx MafHerr.rKoB Tr4rra
. -pL'u(htac)2l-'', uccneAyeMblx B paMKax Aauuofi Arrccepraqrau. B qacrHocrn, npr{BeAeH o6sop

ocHoBHbIX AocrIr)I(eHI{fi e srofr o6lacrn uccneAoBaHr4f,, yKa3aHrr oco6essocrl{ xapaKTepH3arl[r4

ctll4HoBoro nepexoAa B .qaHHbIX coerr.rHeHr.rr Mero,rlaMu IrIK n 3lIP cneKTpocKorprr4.
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Bropan rJraBa Al{ccepraul'I}I corepxur no4po6Hoe olrrcanze o6rexroB I,rccJIeA oBaHLrs.,
MeroAI'IK npl4roroBneuzx o6pa:uoB Ant 3lIP u tr4K uccre4onannfi, a raKxe 4anurre o6
sKClepI'IMeHTiIJIbHbIX ycraHoBKax v ycnoBr.rsx [poBeAeHr.Ir gKC[epr.IMeHTOB naunofr
Ar.rccepraur{oHuofi pa6orr,r.

B rperrefi rJraBe AI{ccepraIIrII4 orlplcaHbr rrccneAo BaHprflTolroJlorr{r,r MarHI{THbrx rleuefi
B MoneKyntpHblx MarHerl{Kax Cu(hfac)2lR' IlocxonbKy o6nreuHrre ssar,rN{oAefrcrBr4, MexAy
CITIIHOBbIMU Tpua!.al/^lr' I'I HanpaBneHr4e r4x pacnpocrpaHeHr4{ r.rrparor KnrorreByro ponb B
sa6'rrcAaevblx Ma|HI'ITHbIX aHoM atruax coeAI4HeHI4fi Cu(hfac)2lR, yuy6JreHve rroHr4MaHr.r, 14

ycraHOBneI{I{t MaKpocKo[t4r{ecKoro HanpaBneHlre paclpocrpaHeHl,rs o6raeHa flBrrfl.ercs.eaxuoff
zagauefr' B xoAe gKcrIepI'IMeHToB 6rrlo ycraHoBJIeHo orHocI4TeJrbHoe HarrpaBneHr4e
pacnpocrpaHeHl'Ls o6uennrx nsauuogefi crsura 

'to 
orHorrreHr4ro K nonr.rMepHbrM rlerrrM pocra,

Koropoe Ant Bcex paccMorpeHHbrx coeAr.rHeHr4fi Cocrauser oKoJro 40-45 rpaAycoB.
B verneproii rnane ruccepraullrz o6cyN4aercfl BJr4rHr.re crpyKTypbr Hr.rrpo*cr.rnb'ofo

nl,faHna Ha MarHI4Tnue cnoficrBa I4, B rracrHocrn, Ha oco6eHHocrl,I BHyrprr- r.r MexKJracrep'brx
o6ueuurrx n:aauo4efi crsufi.. Mero4ona crarllroHapuofo 3ilp u Teoperr.rqec*ofo
MoAenrIpoBaHLrfl c [cIIoJIb3oBaHI'IeM rloAxora nlo4rasrEqnpoBaHnbrx ypanHeHnft Enoxa 6ruo
noKa3aHo' rrro Irc[oJIb3oBaHI'Ie rper-6yrunnl4pi[on[nHl,rrpoKcl{nbHofo pa.qnK4na [pI,IBoArrr K
yMeHbIxeHI{Io MexqeiloqeqHoro o6naeuHoro nsauuo4eftcrBa"rl pI 3Haqr4TelbHoMy Bo3pacraH'ro
BHyrplrqenoqeqHofo o6lrena Mexny cnI,IHoBbrMLr rpararaMrr y onLrHotrHbIMH I,roHaMIz Menr4
Bnnorb Ao I cv-I.

flsras rJIaBa nocBquleHa oKcneprrMeHTaM [o MaHnnyn[poBaH'rro crrrHoBbrM
cocro_trHrreM B MoneKyn{pHbrx Marnerr.rKe Cu(hfac)2L,rr,M" c rrcrroJrb3oBaHueM na3epHoro
I43nyr{eHIrt Anfl coeAI'IHeHI4t c uoluSraIIHpoBaHHbIM JrprraHAoM. Brr6op coeAr4'eHr'
o6yc:roe:reu ero 6olee nltcoxoit onru'recxofi ilpo3parrHocrbro ro cpaBHeHr.rrc co BceMr.r
u3yr{eHHbIMI'I paHee coerI4HeHI'LsNau. Hec^aorps Ha 6o*myro onrr.rrrec*yro npo3paqHocrb Bo6lacrz 500-700 HM, ssQexr $oronepexnroqeHrrr MoHoKpr4cranna npr'BoAr{T K ero
pt*pylrreHl.rc u $opuzponauuro rouxofi [onr.rKpr.rcrarnu.recxofi nJreHKr.r. B grofi rJraBe
rIpI{BoAI'{Tcx o6cyx<4eH}Ie Bo3MoxHbIX npuquH TaKofo [oBereHr,I[ u Aa*Heriuee rIccJreAoBaHI4e
QoroutarHzrur,rx ceofi crn c$oplraponauuofi nonrrKprzcranruqecKoft nneHxra.

B ruecrofi r!'IaBe rlccne^yerct Bo3MolKHocrb sororeuepaquu TepMvtrecKr4
HeAocrI4)ItI'IMoro cIII4HoBoro cocroqHlns B coeAr4Heur.u4 cu(hfac)2l,i-pr. Ans yBenr.rre'r.r.ff
of,sexrznuocru soroo6ny'reuza 6rr:r npr,rMeHeH Hoerrfi MeroA r{HKopnopaqr{r4
MoHoKpI4craJ'InoB BeulecrBa B [po3paqHyro B Br'ArrMoM Ar.rana3oHe rroJrr.rMepHyro [neHKy. TaKa.sMerorlrKa Ilo3Bonana aBTopy .4ocrl'Iqb B HeKoropbrx o6pa:rlax 100% sQ$errueuocrz
[epeKnIoqeHI'I{ crll.HoBoro cocr oflH,rfl', qro roBopI4T o noTeuqua'rHoft [pprBneKareJlbHocrl,I

.)



no-looHofo }{erona cI,IHTe3a. B xoAe 3llP ncc:re4onairuil ycraHoBneHa rrpeArronoxlrrerbHa.fi

?-leKrpoHHaq crpyKTypa vr v3yqeHbr penaKcarluoHHbre csofrcrea repMr,rtrecKrr Helocrr.rxr.rMoro

cnLIHOBOf O COCTO.SHU'.

B ceAsuoii rJraBe Alrccepralrllv aBTop [pr.rBneKaer .qonoJrHr.rrenbHyro MeroAr.rKy - I4K

cIIeKTpocKonnlo, Anfl ycraHoBneHIrt crpyKTypbl Qoronos6yxAeHHoro cla6ocnsgaHHoro

crII'IHoBoro cocroflHus I'I ee coorHeceHl4s c sa6:uoAaeuofi replror.rHAyrlr4ponauuofi crpyr<rypofi

cra6ocss:aHHofo crrrHoBofo cocrosHr{r. llpone4enHbre oKcIIepr.IMeHTbI cBl,rAereJlbcrByror, rrro

JIoKaJIE'Hoe oKpylKeHLIe Me.4Iz aHanorr.{rrHo l.nfl, cny*as. TepMo- u $ororen epaLlvtu, orrlrq14r

crpyKTyp llpoqBn.slorcq rI4[Ib a,'lr nepu$epl4pt4r{ecKofi rpyuuu 3aMecrr{TeJrs HlrrpoKcr.rJrbHoro

paIr.rKana.

B IIenoM pa6ora ocraBJlter 6raronpuxrHoe BneqarJreHlle, TeM He MeHee, MoxHo

BbrcKa3arb cneAyrou[e 3aM€qaHrrq rro pa6ore:

1. B uaee, rocBtlueHHofi :rureparypHoMy o6:opy, cneAoBano 611 6onguee BHr4MaHr4e

yIenI{Tb npaxrnuecxofi 3HaquMocrl,I uccle4onauuft s AaHuoft o6lacru n
coBpeMeHHbIM AocrIrxeHI4tM B npvMeHeHr.ru coe.{unenufi noAo6uoro rHla.

2. B 3KcrleplrMeHralrHofr rJIaBe o6cy>xgarorcr pa3nr4rrHble rrcroqHlrKr.I cBera,

I4c[onb3yeMble Ant $ororenepalluu eos6yxAeHuoro cocrorHlrfl, oAHaKo Hr.rrne He

o6cyN4aercs, c rreM cBt3aH nu6op rofo prn' r{Horo ficrotrHr'Ka.

3' B rperrefi rJIaBe rlpu nc'ionb3oBaHllt4 Qopuynu 3aBucr.rMocrr{ yxrr{peHvrs. rvt'prrr
3flP cnftraJla or opI'IeHTaIIu:a Ans. oAHoMepHoro MarHerlrKa cJreAosa[o 6rr He

orpaHurrl4Barbcs. illrurb ccltltKofi, a no4po6uee o6txcnr.rrb rlpo14cxoxAeHr1e raroil
creneunofi 3aBr{cr.rMocru (4 I 3).

4' B verneprofi rJIaBe Ha ocHoBaHHr4 Teoperr.rqecKoro paccMorpeHr.r,

3KCnepIrMeHTallbHbIX AaHHbIX IIOCrynr4pyercr yBenr.rqeHr.re BHyrpr,rqeiloqerrHofo

o6lreHuoro MexaHI43Ma, oAHaKo o6cyN4euras ilpz.{r4H 3Toro eS$ercra He

IIpHBoAHrcq.

5 ' B pa6ore raKll(e coAepxilTcr HeKoropoe KoJrr{qecrBo orreqaroK, He3HarrureJlbHoe .rIJL,r

AaHHoro o6reva reKcra.

oAuaxo yKa3aHHbIe HerocrarKll r.{ 3aMeqaHr,.f, cyrqecrBeHHo He BJrI4rIoT Ha rro'I,rMaHr{e
ilonyr{eHHbx n pa6ore pe3ynbraroB rI He yMantror AocrorrHcrB Aucceprarlpru. B uenoM pa6ory
MoxHo oueHHrb BbIcoKo' llpoee4euo aKTyanbHoe I{ccneAoBaHze, o6na4aroqee He roJrbKo
uayuuoLi \eHHocmuo c rorrKI'I 3peHuq Syu4alreHramnofi xuMn.recxot Qu:uxu, Ho Lr

npaKmuqecrcou sHaquuocmbn B cBere noreHlllranbHofo uclonb3oBaHhr noAo6urx coeAr,rHeHr{r,r

KAK KBAHTOBI,IX 3JICMEHTOB TIAM'TI{, MONCKYN'PH'IX NCPETITOUATCICfi VT T.A. fEXCr
anropeQepara orBeqaer pe3ynbraraM, r{3JroxeHHbrM B Aprcceprarl[r..
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Hau6olee BaxHbIe pe3ynbrarbl, cBlrAereJrbcrByroqr{e o HecoMnennofi uayuuoit Hosu3He

AI'IcceprauLII4, BKJIIoqaIor B ce6q HccreAoBaHHe MaKpocKollz.{ecxofi TorroJrorl4r,I o6lueHnsrx

n:alll'to4efrctnuft, uccneAoBaHHt Bo3MoXHocTI.{ y[paBneHl,Is o6ueHuuMl{ B3alaMoneficTB[rMr4 c

rIoMoII{bIO Bapbl4poBaHirq crpyKTypbl Hr4TpoKcr.rnbHoro palvKana, ycraHoBJreHr.re crpyKTypbr

Sorono:6ylKAeHHof o cocrosHr.rq.

/locmoaepHocmb p%ynbmamoe u o1ocHolqHHocmb sbtBoool, noJryqeHHbrx B Aaugofi
AI'IccepTaqLrLI, He BbI3E'IBaI0T coMHeHIIq v [oITBepXAaIoTcs KaK cOfJIacLIeM OKcIrepr,rMeHTiUIbHbx

I'I Teoperlrr{ecKl'rx AaHHbIX C I4MeIOrrIHMI,rCt nr4TeparypHbrMr.r AaHHbIMI4, TaK r{ anpo6a4ueu
pa1omut - pe3ynbramr ony6:urKoBaHbl B r{erbrpex crarbsx B BeAyrqr4x MexAyHapoAHbrx

)KypHaJIax ilo xuMu'{ecKoii $usnxe u HeoAHoKparHo AoKJraAbrBaJrr.rcb Ha pa3nvqHbrx

Mex(AyH ap oAHbrx cr4Mrro3r{yMax z roH Q epeHrlnrx.

Cqzraro. qro AI4ccepraIIHt 14. IO. Eapcxofi coorBercrByer rpe6onaHr.rflM nyHrra J\b9

flo:rox<euuq BAK o [optAKe IlpucyxreHr4{ creneuefi, yrBepxAeHHoro [ocraHoBneHr.reM

rlpaBrrrenlcrea P@ J\b842 or 24.09.2013 r., a caMa l4puna lOprenna Eapcxax 3acnyxrrBaer
rlpHcyll(AeHn'f, cre[eHl4 KaHAIrAara Su:uxo-tr,tareMarlrrrecKlrx HayK no c[ellr4trnbHocrrl 01.04.I7

- xl4Mr{rlecrar Snsuxa, fopeHl4e I4 B3pbIB, Slzezra 3KcrpeManbHbrx cocrosnufi BeruecrBa.
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fpyuna 3KcnepuMeHTiurbnbrx MeroAoB pr anlaparypbr
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