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Ha COucKaHIIe yueuofi CTeleHI4 KaHALIAaTa XLIMIIqeCKrIX HayK

rro cleurlaJrbHocru I .4.4. Ouslr.{ecKtul xI,IMLIS

[ucceprar1;Hs. Mnponrora B. H. nocnflrrleHa gKcrIepI4MeHTaJIbHoMy plccne.qoBaHllro 3aKo-

HoMepgocrefi BJrvrfl:akrfl, oproSocQopuofi KrrcJlorbl I,I AoAellrzlcylr$ara Harpvrfl B cocraBe cy6-

Sasu, a raKxe reMrreparypbr cy6Sa:u Ha SopnrupoBanple JIeHrMropoBcKLIX cJIoeB 5-(4'

rprApoKcu$enun)- 10, 15,20-rp.rac(4-rercaAelll{rloxcu$euun)nop$npvrna, orrnrlecKue, $orosler-

TpuqecKkre kr rurOpSOnOrHqeCKue CeOfiCTBa ero [neHOK Ha TBepAbIX nOAnOXKax I,I KBaHTOBO-

xr.rMprrrecKoMy MoAenupoBaHrrro csoficrs MoneKyn nop0upvHa. @opvrupoBaglle oAHo- Ir MHoro-

clofinrrx crpyKTyp tr3 J- w H-arperaroB nop$upllHoB LI3yIreHo B ocHoBHoM rIpLI Bo3l:eitcrnwu

clrJrbHbrx KprcJror rr noBepxHocruo-aKTr4BHrx Ao6aBoK B pacrBopax, B To BpeMt KaK Bo3MoxteH

errle oArru rryrb perrreHprs o6osHa.reuHofi upo6neuu: o6pasoBaHlle cJroeB Jlssrunpa v rJIeHoK

Ha [oArroxrKax B ycnoBuflx npLrcyrcrBr4fl Kr,IcJror cpeAHefi culrr pI aHploHHbrx [oBepxnocrHo-

aKTr{BHbrx BeulecrB. flocneArtuit rroAXoA TaK]Ke Momer paccMarpllBarbc.f, KaK cnoco6 yflpaBne-

Hr{fl ylaKosKofi MoneKyJr u vx arperaroB B TBepAbIX cJlotx, rronfreHHblx Ia3 [JIeHor Jlenrurcpa.

flosrorr,ry aKmyanbHocmb uccnedoneHtlfl Muponroxa B. H. onpeAenqercs neo6xoAl,IMocrbro Ha-

ilv'q6s. Teoperr,rqecrofi 6agu rrp4 co3pLalutr Hafruo o6ocuosaHHblx yclonufi $opnrupoBaHnfl

TOHKOIJICHOIIHbIX CPICTEM HA OCHOBE OITI4IICCKI4 LI PEAOKC-AKTI/IBHUX UOP(IUPI'IHOB, B BI4AE KO-

Topbrx 3Tr,r coeAkrH]eH.r4s. r4cfroJrb3yroTcfl B ceHcopl{Ke I'I ofIToSJIeKTpOHIIKe.

Hoearc HoyuHbre p%yrbmombt u ux sHqqeHLte dnn meopuu u npoKmuKu.

KpuruuecKlrM aHaJrr{3oM coBpeMeHHoro cocrotrH r4s. r4cclreAoBaHrlfi s o6r acru lreHorr-

Hbrx rexHoJrorufi n xr,rMr.rr{ uopSupr{HoB BbuIBJIeHa npo6neMa - I,I3freHIre [poueccoB [poroHLI-

poBaur.rfl r4 arperarlun uop$rpr4HoB B cocraBe cnoeB Jlsnmdropa 14 Ha rroBepxHocrlr rBepAbIX

rroArroxterc (fnana I ).

IrlccleAoBaHrreM Brrvrfl:grr4fl TeMrreparypbl BoAHofi cy60asbl Ha $oprr,rupoBaHrIe H orrplr{e-

cKr4e xapaKTepr{crr,rKr{ JreHrMropoBcKoro cJro.fl 14 Ha $oroeneKTpllqecKl4e, orITI{rIecKI{e, uopSo-

NO|PIIICCKI,IE ceoftcrsa IIJICHOK 5 - (4 -rutporcu$ eHur) - | 0,L 5,20-rpuc(4 -

reKcaAerlulorcu$enul)nop(fupnHa rroKa3auo, r{ro Jlenrurcponcrufi clofi noptpnprEHa rIpLI

cxarlru B 3aBlrcuMocrlr or reMrreparypbl cy6$a:sr Mo)I{er o6pasonblBarb oAHo vrnu [Ba KoHAeH-

clrpoBagHbrx cocroflHvrfl. - J-arperarbr uJrrrr KpyrrHbre arJroMeparbl pI3 HI4x, coxpaHtrouuecfl rIpLI

flepeHec e1krkr rrJreHKpr JreHrMropoBcKoro cnos Ha rBepAyro rroAno]KKy. IzlcuonrsoBaHlle [apaMer-



pa reMrleparypa cy6$asrr nprE SopMI4poBaHI{LI JleHrMropoBcKrlx cJroeB B Ao[onHenr,re K r{3MeHe-

HLIIO IIOBepXHOCTHOTO AaBneHI,Ifl [epCleKTr4BHO Anr IlonrreHlrfl ToHKolreHoqHbrx MaTepr.{anoB c

rpe6yenrofi crpyxrypofi u csoftcrBaMr{ (lr-ana2).

I4ccleAoBaHHeM Brrvrfllrtwfl, KoHrIeHrp alliavr BoAHoro pacrBopa H:PO+ n cy6sase Ha Sop-

MHpOBaHHe kI CIIeKTpiIJIbHbIe XapaKTepkIcTHKH JIOHTMIOpOBCKOTO CJIOT TIOKUBaHO, qTO B 3aBpICIit-

Mocrl4 or AI4arIa3oHa KoHIIeHTp aIpr4krKl{cJrorbr ua6moAaercrr rur6o oAHa, rur6o ABe KoHAeHcr{po-

BaHHbIe Qasu c pirnnqHofi opueHralluefi uoreryn. tr{cnoJrb3oBaHrreM opro$oc$opnofi KrcJrorhr

B IIrupoKoM ALIala3oHe KoHIIeHTpa\uit ycraHoBrreHo, rrro Lr3MeHeHr4e pH cy6$asri nrllser Ha

crIeKTpbI rlornorqe]F,vrfl, uopoupvrna, H3orepMbl clKaTlrs, rroBepxHocrHbrfi uorenq[an JreHrMro-

poBcKI,IX cJIoeB, a raK)Ke Ha penbe$ er $oroeneKTpuqecKue xapaKTepr4crprKr4 rrJreHoK, rrepeue-

ceunbrx Ha rBepAbre rroAno)KKr4. (flana 3).

IrIccleAoBaHI4eM BIrr4fl:akrfl. AoAerluncynr$ara :aarpvrfl B cocraBe no4Hofi cy6sasu Ha

SopunpoBaHl{e JreHrMropoBcKrIX cJIoeB rr [JreHoK Ha rBepAbrx rroAno)KKax ycraHoBJreHbr: rtpu-

qI,IHbI (uporonllpoBaHl,Ie MaKpoIII4Kna nopSupvnaHa rroBepxHocrr4 cy6$a:rr) uuxuus KoHrIeH-

rpaul4l4 AoAellrncynb$ara HarpLI s. Ha rplrpoAy SopnaupyeMbrx Sag; creKrpsurbuoe rporBneHlre

rrpoqeccoB rlporoHl4poBaHIax nop$vrpvna, B ToM qprcJre 3a cqer yBenr,rqeHrdr KLrcnorHocTL\ :aH-

AyUPIpoBaHHoro rpLIcyrcrBLIeM AoAeUuncynrSara Harpwx; SoprraupoBaHrre B rrJreuKax, repeHe-

ceHHbIX Ha rBepAyro rloAnox{Ky, HaHoo6rerroB pa3rr.rquofi SopMbI; napaMerpbr $oro-ryncrBr,r-

TeJIbHocrI,I rrneHoK, rlepeHeceHHblx c cy6Sa3br rrpr{ pa3nlrrrHbrx ycnoBr{.sx; yc[neHr4e aKrleflrop-

HrIX csoficre rporoHIrpoBaHHbIX MoJIeKyn uop$prpvrna (noxasano MeroAaMr4 MoJreKynspHoro

MoAenrpor,anurn B paMKax DFT) (fnana 4).

flpaxruuecKal 3HaquMocrr pa6orbl cocrolrr B ToM, rrro [peAnoxeH crreKTpanrnrrfi crro-

co6 rcosrpons MoneKynxpnofi opraHr{3arluar nop$upuna:aa [oBepxHocrr,r soAHofi cy6$asu, [o-

BbIIIreHa 6olee qeM B 2 pasa $orouyncrBr.rreJrbuocrb [reHorrHbrx crpyKTyp 3a cqer BBeAeHprs B

cocraB eoAHofi cy6Qasu oproSoc$opuoft Kl{cJrorbr r4nlr AoAerlrncynrsara Harpkrfl' rroKa3aHa

Bo3Mo)KHocrb ylpaBneHl{fl o[TurrecKr{Mu n SorogneKTplrqecKr{Mz ceoficrBaMu rrepeueceHHbrx

TIJIeHoK uop$upllHa rlocpeAcrBqM rrporoHr.rpoBaHpr,s MoreKyn rrocneAHero B neurMropoBcKr4x

cJloflx. Pesynrraru pa6orbl [one3Hbl KaK Anr ga-uruefi[r[x tzccneAoeanwia npoqecceB rrporoHlr-

poBaHLIfl LI arperaql4ld Apyrrx rpol,r3BoAHbrx nop(puH a Ha rpaHprrle pa3Aena Sas ras-)KprAKocrb,

raK I4 Ans [puMeHeHI4t rIpH co3Aanr4vr ceHcopubrx r4 QoroeneKrpuqecKux ycrpoficrn.

,(ocmoeepHocmb p%yrbmomor nodme epcrcd aemca :

corJracoBaHl,IeM Haf{HbIX rloJlo)Kelauit H pe3ynbraroB pa6oru c gKcrrepLrMeHTaJrbHbrMH rir

pacqerHblMpl KBaHToBo-xpIMLIqecKLIMI{ AaHHbIMn, ouy6rLrKoBaHHbrMLr B orKpbrrbrx r.tcroqHlrKax;



IIIl'IpoKofi aupo6a\ueir ra ony6ruIKoBaHI,IeM pe3ynbraroB Ha HafrHbrx Sopyuax r{ B pe-

IIeH3LIpyeMbrx )KypHanax coorBercrBeHHo - fro reMe Ar.rcceprarJnr4 ony6lulcoBaHo 5 crarefi e

peueH3l4pyeMblx HarrHbIX vrsnali.iLrflx, prHAeKcr{pyeMbrx B 6azax AaHHbrx scopus u web of

Science unpl peKoMeHAoBaHHhrx BAK, H 12 cr:arcfi n c6opur{Kax }rJrrr MareppraJrax roHSepeg-

uufi.

3aaeqauua

1. B nasBaHplu Aplcceprarrnpr BMecro (MOJIEKyI IPOLI3BOAHO|O nOpOI4-

Ptr'IHA) AorrxrHo 6nrr (MOJIEKyJI IIPOI43BOAHOr9 lIopoHHA) vrrr,
(MOJIEKyJI nOP Otr{Ptr{HA) .

2. OuucaHHe ocHoB TexHoJroruu Jlesrnaropa-EnoAxerr pr o6llnx ceeneguff o6 sreK-

tpouuoft crpyKType u orITHr{ecKLIX csoficreax nopSnplrHoB e frane 1 cne4yer rrppr3garb r{3-

JrHrrrHHM r43-3a Lrx ruI,tporcofi usnecrHocrr4

3. ornaeqaercs Harl4que n ptso6raJlrlrl olerraroK r,r HerorrHbrx SopvrynupoBoK B TeKcre KaK

Anrope$epara (<Bu6op orrrl{M€lJlruofi o6renra HaHocr.rMoro pa6ouero pacrBopp), 11;rerKo

yrpaBnsrb MeHtrs [noUaAb)), dX Bcepoccuirct<as. IrrKoira-Konsepenquu MoJroAhrx), <IIpu

AalHuefiureM cxtarlll4), <<PacnpeAeneHue HaHoo6rexros rro pa3MepaM Anr nnegKr{, cSopnaupo-

naHnofi Ilplr reMreparype 20 oC qsrsercfl nara6oree y3KprM), (Mo]Ker 3arpyA1flTcfr>>, <vrbryr

oAHoBpeMeHHo HaxoAurc.f,), (cIJIeHoK rlepeHHeceHHbrx c cy6$a^: bt nnarkrnn[poBaHofi no4ro>,

(He cKa3blBaeTcs Ha cIIMMeTpLIrIHocTb)), (fiapaKTepH3yeyr>), rax I4 AllccepTarJvru (<IrlccleAoBaHo

KoHIIeHTpaWV BoAHorO pacTBopa H3POa>>, ([pI{3HaKI{ rlpoToHplpoBa1prfl>>, ([epeHeCeHHbrX c

cy60asrr H3POa>>, (tHa Ll3orepMax clKarvrfl ua6mo4aerc{ oAHa KoHAeHcrrpoBaHH at $aza>>. <flpo-

ToHI{poBaHI4e MaKpoIIuKJra nop$upuna rrpoucxoAllT I43-3a [oBbrrrreHHoro 3HarreHr,re rloHoB Bo-

AopoAD u 4pyrne).

3arcnnveuue

Kna-uraS[KallrIoHuas. pa6ora MvpoHroKa BraAucrana HuxoraeBuqa coorBercrByer Kprr-

TepHsM KaHApIAarcKI{x Al'Iccepragnit, BrITIoJIHeHHIIX rro crrequarrbHocrv I.4.4.@wguqecKafli xpr-

MI{f,. CoornercrBylouue coAep)KaHLIro Allccepr arJutr o6lacrra rccJreAo p1aHvrfl, us flacnopra c11e-

III4iIrIbHocrI4 I.4.4. @ugu'IecKas xvrMtrfl: 1. SxcuepraMenT€rnbHo-Teoperr{rrecKoe o11peAeneHge

3HepfeTllqecKnx n crpyKTypHo-ALIHaMI{treCKHX flapaMerpoB crpo e:Flvrs, MoneKyn E MoJreKynflp-

HbIX coeAl4Heuuit, a raKxte I{x crIeKTpanbHbIX xapaKTepucr}rK; 3. B .racr1a Oupe4eneHr{e TepMo-

AHHaMLIqeCKUX XapaKTeprIcTuK rlpoqeccoB Ha [oBepxHocrr{, ycraHoBJreHpre 3aKoHoMepHocrefi



aAcop6qr4vr Ha fpaHuue pa3Aerra $as, 9. Cssgr peaKurrossofi cnoco6nocrrl peareHroB c Irx

cTpoeHLIeM II ycnOBI,IflMH [pOTeKaHus XLIMIlIqecroft pearquu'

llo nayfiroft nonn3He, nayrnofi u [paKTllqecrofi 3HaqLlMOCTLl, nOJIHOTe OUy6ruaroBaEr4fl'

p$ynbraroB Ar,rccepr aps, coorBercrByer rpe6onanvrflM) ycraHoBJIeHHbrM u. 9 <flonoxeHpl,{ o

rpr4cyxrA e1vrvr rreHbrx creneHeft> (yrnepx{Aeuo rocrauoeneHl'I-eM flpanureJrbcrBa Poccuficxoft

Oelepaq'rr,r or 24 cenrs6pt,2013 r. J\bS42) Anfl KaHAlrAarcKHx Allcceprauufi. Ona rpeAcraBJlser

co6ofi perueHrre Ha5nrgofi gaAa.M orrpeAeJreHlrfl 3aKoHoMepHocrefi srrsHuff TeMrleparypbl cy6-

(f a:rr r rprcyr crBr4s, e Hefi opro$oc{opnofi KrdcJrorbr rrnl,I AoAeuI,IJIcynrQara lF;arprrs' Ha rpo-

ueccbl rIpoToHI'IpOBaHI'It vr arperalluu 5-(4-rnaporculpeneln)-I0,15,20-tpuc(4-

reKcaAerlulolccnseHun)nopSupnna B JreHrMropoBcKHX cJloflx vr nJIeHKax Ha rBepAbIX roAJIolK-

Kax, LrMeroueff sHa.reHvre N:rl., Qusu.recroft xurvrrrr rrJreuoqHbrx cLIcreM Ha ocHone nop(pEpLIHoB.

Muponror BnaAucJraB HurolaeBlrrr 3acnyxuBaer rrpllcyx [enufl, yrenoft crerIeHI'I KaHALIAaTa

xrrMuqecKl{x HayK.
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