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odrngl6ailbr1gm oruroHelrra Ha Ar.rccqtalrytro Maro uaAo n o fi Map et Ac"nya nHo BIIbI

<Cprsre3 H JrloMHHecueHTHbre cnoficrnaKoMrlileKcnblx coeArrHessfr eBponH-fl({ Il)'

ra.qoJrprngn(Ill) n rcp6ran(Ill) c arrKnJrorccn6ensofiHrrMu KHcJIoraMpI u $opunpo-
eagrt* ffJreHoK Ha HX ocHoBe)>, qpeAc-raBIreHFIyIo Ha coficlctnl4e ylenofr crefieHH KaH-

rel{ara }ftrMp1r{ffiKro( HEIK rro cnelpralrbnCIcrn 02.00.0 ] * HeopzfirnwqeaK#fr x?dtt't?ui"ft

Honmnn nepcnercrnBnbrM HanpanJrenr{eM c oBpeMermofi Ko opAHHa&HoHsoft

xrrMr{H ,snnflmcs cHHTe3 r{ H3yreHHe KoopAI{HarIuoHHbIXcoe,4H}reHufi c JIIoMHHec-

rIeHTHbrMlr c3oficrnaura) tr{urepec K no4o6nbrM cCIeAHHeHH"flIvI l{Mesr $yrl,&ah{s}{-

TaJrb;Ehlfi ll 1rpHKrAAHoft acnerTbr. flepnrlfi cnssan c ycra]IoBJIeHHeM B3a]tMocBs3l{

MelKAy oocraBoM rrr crpoeHneM KoMrrJreKcoB u vtx $oro$n3HqecKHMH KapaKTep]I-

*Tp{KaMH, BTopofi * c HK HcIIoJrb3oBaHneM KaK npeKypcopoB sJIeKTporI]oMHHeff"

r{eprr,Hro1x rutajrepmaJroB u 6pronoruqecrax MeroK. Ygodsrrna oSbeKToM A"ils ffi{}$4oK[l

Hq;ffib[x Mereprd&Jron] o6naAamrqflx Bbrconofi ruotuxneclreuTflofi antsB]lCIorn]Fse sm-

JrffrCITcff Koopgnuarlprounbre coeAprnexns JraHTaHlrAoB. B .mreparype ecrb ,qaHHbIe

o6 prgTe11c*lnuofi JrroMHHecrIeHrIHr{ KoMrrJreKcoB rep6nx H eBporrl{lt} coCITBsr-

cr3elrgo B 3enenofi H Kpacnofi o6nacrflx crrercrp4 rITo Aenaer raKl{e coe,ur4Hs}rH5t

nepcueKTHBHbrMH c rorrKn 3penus coSAar{Hfi noJTnorlnerHntx ruf,Klrx A*xffnneets.

*"qnago tsHe&pegpre B npaKTHKy ranr{x coegxnennfi Ao cr{x nop CI&epldfi"xBaeTcfi I{e*

&scr]erCIE{Ho nSyqeHHbrM BoIIpocoM o co3AaHHn KaqecrBgHHbIXTOHKp{K {rner{oK Hfr

srx ofiLr$tse, qro fitsJlfiercs ofisgareubHbrx ycJroBHeM IrpH cCI3AeFlnta er$e[:emTs{ffi}{hfx

3Jre1qrpomoMr{r{ecqnpyronpffi ycrpoficrB. O.renngno, qro rrfrel perusF{I{s ranofr

npo$ueMbr Jrexar B rroAXOAflrrIeM MoreKynspHoM AHsafrHe crpyKTyphl KoopAI{I{a^

r{Holrgbrx coe.{HHennfi. OAHHrrl H3 nepcnenT}IBHbrx HanpaBneHlafi xi'lMur{ecHafi

r*ogu$HKaTIHH KoMrrJreKcubrx JrloMunoQopon flBJrffercs BBe.{eHHe Jl}rno$nunHalx

sageorr{renefr, Roropbre, c oAHofi cropoubr crroco6crBy}oryJryr{HreFllr}o Kar{eorBa

TCIHKldx nJrsHoK, noJqrueHgbrx Spin-coating MffioAoM, & c Apyl:ofi no:noJlH}CIr' Ho*

fisJrb3ogffr,b "pexr{CIJrolT{r,{ ilsJryqeHHfl Ha}{oITJIeHoK MffiCI,&onn Jnemr}w}ope-ffixo"&xte'r'

F{ee M*'[pff Ha ot{eBH.q,Hyro nepcnerffHBHocrb EanHoro ]ra{IpaBJIe}{F{ff? HcIT0JIbS{}*&-



F{He :xrano$unnprbrx nnran,qon Anfl cencndrilrl{garlur{ nonuoft J$CIMI{Hs*I-{eHI{x{FI

rr&HTaffHAoB Hocp{T $parnreurapubrfixaparrrep u rpeGyer nol4cKa pr plccJIeAoB&$FIs

HoBbIX cucreM noRo6uoro runa

C y.reroM Bcero BbrrrreyKa3alruoro reMy Alrccepralrnr{ Maroua[onofr M.4.,

c$eAysr lrp H3narb aKTYaIIbsoft .

f;raccepTaqnongaJt pa6om Marouagosofi M.A. HaIIHcaHa n rpaApIUHoHHoM

orgJrs, r4gJrol6ega H& 109 crparrnrlax H cocrolrr pr3 BBeAeHux, 3 fJIaB, BbIBSEOB H

c {IX{o Ka r{ p{rmpyeruo fi ruIrep arypur ( 1 2 8 HaraMeuo nauuft ) .

Bn aee deuuu KparKo, Ho ror{Ho, c$opnryrurpoBaHa aKTyaJrbHocrb p{ fiTerl*Hb

pa:pa6oraggocrg TeMbr, ueJtr{ H ocnoBnbre 34AaqH Ancceprarruorruofr pa6orm.

B numepilmpHo /t oftsope npoanaJrr.t3l,IpoBano coBpeMeHHoe cocrosHme Hc-

cJre4oganuft oco$engocrefi $oromoMlrnecr1enul,Iu KoopAHHauHoHHbIX cCIe,qxHe"

uufi Jrar{Ta}IH.{oB c rap6oxcuJrar-&r}ronaM}r, .UHHaMr{ltHo I{ HHTepecHo IiISJrsxteHbI

JTgTepan.ypnbrs .qitr{Hbre o $armopffi, cnoco6c"rnyfowffipeaJnil3aqnn e$$etctunuofi

JrloMmgecrlegugx nap6oKlrcJrairubrx KCIMnJreKcoB JIaHTaHH,{oB. il{poamaxHst{pssaHhn

kt*Tofih;.. ffifiJryqsuprfl ToHKHX nJrsHoK Ha ocnoBe Jrrtlro$nnnnuK e oeA*rseHstffi' I X'pl+-

se6ep{Hbre B osrope Aau}rbie qerro o6ocuoBbrnaror arcTyafibHogrb Hccnefi,oBaHl{s pI

orrpegeJlnmt ntt6op o6rercroB Ars Hsyrenufl .

{nasa 2 nocnfnleHa onHcarrHro MeroAI{K CrlHTe3a opraHprrrecKr'{xJlHf &H,{CIB pI

Kosp,uHHarIHoHHbrx coegnneHrafi Ha lrx ocuoBe. Onncanbr xcnoJlb3ona]fi{me Sutn-

Ko-xr4MH.1ecKHe Mero,{bro KoropbrerrogBoJlnm,a]ilIeHTI{$nIIHpoBarb FroBbre ossfiI4*

HeHHg I,I HocJIeAoBarb lax cgoficlna.

ts J-"rts6,e 3 eBrop aHaJrr{3Hpysr noJryqeHHhre pffiynbrarbl, ilpHBCIA}IT SmHCAI{H*

TepMFIrteoKI{K H SneIffpAJmHbIX XApAKT$pHCTHK CoeAlff{eumffi, IdX *xTTI4r{eCKxdX

cnofficrn p{ HanpaBJren}rfi rx rrpaxr'Hrrecroro npnl\{eneHufi. OcHopmofi arueF{T B

MoJrer{yirflpgoM Al,lsafrHe opraunarecmr{xJrnran,{oB H Koop.qHHeIIHoHHbIX coeAI{He-

msfr Harrpa3Jrer{ Ha BogMoxgocrb noffyrrenrafi Ha }rx ocnone am$m$nnnumx cCIeAM*

menuft, cnoco$HbrxK rurenKoo6pa.:oBalrrrrro no Mero.{y JleuTM}opa*Eno,{xer"r.



Orlrl1.{Hre;rnsofi oco6eHuocrb}o npeAcramennofr A}Icceprar{uH ffBJIfiercfi

Hff,NX4I{H* XOPOIIIO CI{CTCMATHS}IPOBAHHbIX ,u€IIIHbIX O BJIHflHHPI NPPIPOAbI 3AK{ECTH-

rg;refi n map$oKcr,rJrbgbrx Jrrdran,qax Ha rurenKoodpasyrou$"Ie I4 JTFoMI'iHecueHTHbIe

cnofrcrnanoMrurerccoB Ha r,rx ocnoBe. Heo6xoAlrMo orMerltrb raKlKe sKcIrepP{MeH-

T.aJmHos nogTBepxreg1ae roJryrrennbrx p*yJrbraron. O6paluaer Ha ce6s Bx{uMaHne

Toilbar*r, r{To aBTopoM AHcceprarIHH caMocroxreJlbHo npoBeAeH lroJrHbtx IIHKJ}

or{HTe3&: or monyqeHufi opraHKrtscKHx JrHrA}rAoB A0 KOMITJIeKCOB F{* KX OOHOBS fi

rio *ire&ylou{effi lrx rroJtrIoftxaparrcpsctrucoff .

OcsosHbre HTorH TruareJrbno rpoBeA€unofi Ar{ccepralruouHofi pa6orm cBo*

AfiTcs K ffJleAyrofi{eMy:

Ocyqecrrrsuo cucreMaruqrecKoe r{ccneAon€ruue $oro$u:nuecKHx Pl nJIeH-

noodpasyroIl1xxcnoficrn roMo H rerepoJtr{ranAnbrxKoopAHHaIInoHHbIK coeApIFIe*

nmfi etspongn(lll), raAorrnrulx(Iil) ll rep6nn(Ill) c napa- kr CIpmCI-tr3omepafvtH As-

Aerlr4;-rogc$(6egsofiHofr Kl,rcJrorbr , napa-onTaAellprJloKcHSeusofis*S Krac"isotoffi.

VcramogJlenbr $amropu, onpegenfiIou$'rs unTenclrnnocrb $ororruoMr{HflctleHundkl

cr{F{Ts3ndpCIBa}Iubrx KoMrrJIeKcon. Ha ocxoBe cnuTe3l{ponarrnbrx KoMrrJIeKcHbIX ff o -

eAr4HeHnft norryueHbr MoireKyJrfipHbre rureHKr,r, rirMerous'Ie yrloptrAorrsHHyl0 C-rpyK-

r"ypy' oxapaxTepn3oBar{Hbre MsroAaMH DJrelcrponuofi pacrponofi, souAonofi n nH-

rep t}ep eHIxHo Hlro ft MHKp o cKonIdH.

B Eerorra, crlopMyJMpoBaHHbre IIoJrox{eHHr[, BbIHOCIItMbIe HA 3aIIS{ry, HayqHas

HoBrd3Ha pa6orm, ed BbrBogbr r{ npamTulrecKalr 3naquMocrb o)ruUesrBeH}IbIX 3aele"

'{enmit y smnoller{Ta He Bbl3hrB€t}or.

f{oxyue*rHbrs pffiyJrbrarbr rrpeAcraBJrfiror r{HTepec Ans qeneHanpe$neHFl0ro

riCIfiyqeglrfi BbrcoKosS$emrnnnbrx rloro- H sJrercrpoJrloMlanesuer{THbrx KoopAP{Ha-

rrrdopgbrx coeggHeuufi, o6xagarouufK ranTeucprnHofi JIIoM]rHecIIeHrIseff n nnnunnoft

ofixacrg cneKTpa. HafiRenubre Kopperfirlrrn (crpyKrypa-csoficrBo)) orKphlBalor

nspcneKTr,rgbr AJrfl HalnrHo o6ocnoBarrHbrx MeroAoB noJrJn{enl,Is HoBbIX onrHale*

0KHX MATeppTAJIOB.



2.

,{uc c eprgllluouHa.u paoora xapaKrepH3yercfl JrorHrIecKHM H3Jro}KeHHeM Ma-

TepHan& xopoilIo r{HTaeTcs.

fio pa$ore y onnoHenTa ecrb cJre,qyroulne Bolrpocbl H 3aMeqaHHs:

I . He conceM Koppercruo: Ha nrofi B3rlrfiA, c$oprwyrnapoBalra ueJrb pa6oral. klg Hee

cJre,qyer, r{T0 B xoAe HccJIeAoBaHH.fi paccMarpHtsarl0cb B$HsHp{e aJIKI'XJIOK*

cm$eru:ofrnuxKr{crror, Ha cnercrpaJrbno-Jr}oMr.rgecrl*HTnme cnofrcrBa cFIHTfi3I4-

pstseffHbrx KoMrrJre6cghrx coeAuneuHfi etsponux(Ill), raAoJll{nmx(tr{{) m rep-

Sux(IItr) c snnvlil xe JraraugaMn.

ilfocrconbpy ogsofi H3 cprnbubrx cropon Aucceprauurr flBJlfiercs 6omruofi o6n-

eM cr1gTerflqecKgx pa6or, xoreJrocr 6m Bo BTopofi rnane yBHAerb xapaKTepH-

crr.rKg (uucror4 rpolr3BoArrrexb) ncxoAnbrx pearenToB H pacrBopu::enefi'

Kponae 3Toro, npg onr{caHr{H MeroAHK cHHTe:q cJreAoBato 6st yKa3arb BbIKog

r"iefletshr K npo,qyKTo B H TeMneparypy nJraBneHrrs opraHHqoo KHX JliCr&FrAOB "

Hc:rn, oirpe&eJreHHb{s coMHeHH.rr o porur MoJreKyJr BoAbI ts KOSpAHHeUpfoHHFdx

cCIe,{mHeFrHJf,& KCITOItyrO ABTOp OqpeAeJII{n KaK KOOpA!{HpIpsBaHHy}s Ha CIsHo-

Balrgr{ Aarrnbrx Tf. Teuilepar}paAecoJrbBaftur,In 90-100 C'6o"rrlrue coorBer-

crByer Bgerrnec$epuuM MoJreKyJrahr BoAbr. Kpome sroro, 6es coh{FleH}Iff, AJ{fl

ognCI3rrar{HCIro ycrar{oBJrennfl crpoenurr KoMruIencos HeodxoA}IMo 6mno 6rr

c&eirarb or.pyrTypHbre HccJreAoBaHH"fl MeroAoM PCA. Y.rurnrnas xopoilryICI

pa*Tsopr'rMocrb KoMmreKcoB, MoHorlpr{craJrllbl Mo}KHo 6ntso tshlpacrl4Tb nyreM

sr ep *Kp pIc TaJTrHs aIII{H.

Ro n.l"*poft rJrags aBTopoM yKa3brBaeTcn, r{To npu c[eI{TpzurbFIbIX H*cJleIlosfr*

HHr{x rdcnoJrb3ogaJrcfl MeroA.f,MP Ha flApax l3C. flper sroM n o$cyx,.qeHHH pe*

syJrbraron rylplBoAnrcs roJIbKo .{aHnble.flMp na xgpur IH.

F{a crp. 68 anrop HcnoJrb3yer3uaqenufl 3HeprHH TpxnJIerHoFo ypoBHfl JIHTaH-

g06 Ann ofinscHegufi Hes$$eKTHBHofi .rnorunHecuenllkrn KoMnJIeKcoB rep6mx.

Bvrecre c reM, nprd yKa3auntbrx 3uaqeunsx (2029A cna-l er 20?00 mu-l) I{CIHHaff

rr1"CIhrxdlrecgegr{r{s Ho}{a repdnx noo6rye He ,,{oJrxr{a sa6nmAarb*tr pI3*3& I}epe-

Fiooa *l{sprr{p{ e MtrTa$na Ha Jrr.Trang. Xen&TeJrbno 6nino 6m &arx 6onee no-

/)
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Rp o 6no e o 6r.f, cHeHHe na6rnogaeMoMy o$Serry.

ffocro"nnKy r4[ccJreAyeMbre KoMrr}IeKcbr paccMarpHBaJlr{cb KaK KAFI.{HAATbX AJrfr

cosgegr{.fi ToHporrJrenoqubrx ycrpoficrB, 6onee KoppeKTI{o 6nrro Snt onpsAe-

nsrb KtsanTonrrfr Bbrxo.q AJrtr TnepAbrx o6pa.:rloB. Kpome sroro x(enareJmno 6m

yr{at #rb o nmdny onp eAenenx.s KBamTotsoro BbrxoAa.

Ifs c*sc$M noF{J{TeH BbrBoA 2. Karcse oKcnepHMeHTaJtbHbIe .qaHF{bIe corJ}e*y*

rorcfl o pa3Hrlqefr Mexqy 3HarreHH.rMH sHeprnx Tp[ltrJlmHoro ]PoBHfl JIfiraHAa

n Hsflyqaloulero ypo-Brlfl HoHa eBpo[IUt.

Vxagannbre gaMeqannfl He 3arparuBaror ocHoBHbIX BbIBCI,{oB I{ HToroB pa-

6ornr, Koropbre ocnoBar{br Ha rrlrareJrbnbrx DKcnepHMeHTaJIbHbIX AaHHbrx, o6o6-

rr{er{rdsx co6crnemlroro Marepnarra H AaHHbrx, HMeronil{xcs ts irl{Teparype. Anto*

p*Scpnr Aprcosprar{Hpr ll onydJrHKoBaFrHhIe pa6ornt orpax(am? ocruotsHoe ooAep-

)Kaume pa6orru" Marepualrbr Aprcceprarlun orpalnexbr B 3 crarsfix B oreq*orBeFl-

HbrK Hsgalrnflx H3 nepeqHx BAK PQ n anpo6npoBaFrbr Ha ceMH Bcepoccptficxltx lt

M ex(Ayr{ap 0 AHbIx ro H $ ep enulaf, x.

&nccepragr{ouna.fi padora MaronaARosofi l{aper Acnynu}ronubl coCITnsr*

crtsysr naofiCIprysneqprzurbuocrra 02.00.01 - Heope&HwtecKen xa dwfr (o6lacm Hc-

cJre.qox&F{x{s L-l).C.{ura}o, qro .qucceprar{uounaa pa6orasacJlryrutmtseer BbIc*moffi

s r{*r-rmr,{ m rrsJrr{o crbFo c o ornercrnyer rpe6oraHnfi M I -I 4 < Flanoxsmplfi o Ix CI p s A K e

nppx*}rrm&*Hr{s 3"r€nnx crenerrefi, yrnspxAermoro nocrfiJ:lonJleF{Henn l{paml4Te$b-

crna Poccprficxofi Sexepaquu or 24 cerrcn6pg 2013 r. Ng 847,, a ee anlop, Maro*

Ma"{CIBa Mapvr ActryuunoBna, 3acJr}Dxr{Baer npucydtAenl.Ls ya$nofi crelrsi{I{ KaH*

gmgare xuMrl'lecKrrt( HayK rro crJerlnarrbnocr'u 02.00.01 * HeopaawuqecKafr xuJvttAfr.

O rlmulraNnmrIfr onn oHeHT:

l{p*$ecoop Ka$egpw ofintefi ra $u:HuecKofi xunaspt

T ang: mv ec xo ft axe,q eMnn {crpynTyp Ho e ilo rp a: gerteHue }

Seg ep a,rb I{ o ro ro c ygap orB eHHo ro aBTo Ho MHo rCI o 6p aso BarsJxb Ho ro

,7



y.rpexAenl,rfl Bblcrrrero o6pasoBarrafl <Kpnrrvrcrnfi $egeparbnufi yrruBepcnrer

fycen Anexcefi Ffunonaenn.r

Pecrry6Jmxa Kpuna, r. Cnn'rSeponoJlb, trP. aKA[eMHra Bepn4gcnoro,4

r.*7 978 723 48 13, e-rnail $alex0330@,gmai[corn

_ Hos6px 2018 r., r. CraIvrQeponoJlb

flognncn d 11 rv*" tJraBepnx)
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