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Hay4HOT'O PYKOBOIMTENA HA HAYYHO-KBATH(DHKALIHOHHYIO paboTy (Anccepranuio) acnupanTa
N®X5 PAH Cokonosa Makcuma Puvosuya «I° UOpUIHBIE OHDYHKIMOHAIBHEIE KaTaJIu3aTopsI Ha
OCHOBE HHU3KOPasMEPHbIX YaCTHI U OPTAHHYECKHX XPOMOGMOPOB», CIeIHAIEHOCTE 1.4.4 -
«Du3nYecKas XHMHA».

Huccepraunonnas padora Cokonosa M.P. nocpsimena pa3paboTKe CTpaTeruii moly4eHus

HOBBIX [HOPH/IHBIX MATEPHANIOB IS FETEPOTeHHOTO (DOTOKATANIM3a B BOIHOM CpeIe, YTo SBMISETCs
AKTYa/IbHBIM HalpaBICHHEM COBPEMEHHON DH3MUECKOH XMMHUH, 00y CIIOBICHHBIM HEOOXOIUMOCTHIO
ICpexo1a  XMMHYECKOH  IPOMBIIUICHHOCTH HA  YCTOMYHBEIE  HCTOUHHKH SHEPTHH |
pecypcocheperaromue mponecchl. Ocoboe 3HAUEHHE NPHOOPETAIOT MAaTepHaIBl, CIIOCOGHbIE
KOHBEPTHPOBATE  COJHEYHYIO 9HEPrHI0 BHAMMOI YacTH CIIEKTpa B XHMHYECKyro pabory mis
PEICHEpalliH BOIHEIX MCTOYHHKOB OT 3arPA3HHTENCH, KOHBEPCHH YITIEKHCIOro rasa, pacllerIeHH s
BOABI M 3KOJIOTHYHOTO XMMHYECKOTO CHHTe3a. Haubojee BOCTPEOOBAHHBIM  KJIaCCOM
HAHOCTPYKTYPUPOBAHHBIX CHCTEM JUIS THX 3aJad SBIAIOTCS THOPH/IHBIE MaTepHajbl Ha OCHOBE
HH3KOPa3sMEPHBIX KOJUIOMIHBIX YacTHI[, TAKUX KaK OKCHI rpaera, mucynshua MonuGaena u
CJIOUCTBIC THAPOKCUIIBI PEIKO3EMEIBHEIX IEMEHTOB, H OPraHHYECKHX IO/~ 1 MaKpPOLUKIHYECKHX
XpoMoopos.  XemocopOuusi XpomModopoB Ha [IOBEPXHOCTh HHU3KOpPasMEpPHBIX YACTHI[ He
olecreunBaeT KOHTPOIS Haj IIPOCTPAHCTBEHHOH OpraHM3alliedl MOHOCIOEB, YTO MPHBOIMT K
KOHTAKTHOMY TYIUCHHUIO TPHILICTHOIO COCTOSHHSA NOPGUPHHOB M HHTHOHPOBAHHIO TeHEpaLHy
CHHITICTHOTO Kucnopona. Peiiennem siBnsercs ymopsiodenue XpOMO(OPOB B KOOPAHHAILIHOHHBIE
KapKacHBIC CTPYKTYPbl Ha TOBEPXHOCTH Tpad)eHOMONOGHBIX YACTHI, YTO MO3BOJSET H3GEKATE
HCKOHTPOJIMPYEMOIO KOHTaKTa € [OBEPXHOCTBHIO H OOECIEYHTH ONTHMATILHBIE YCIOBHS JUISt
ICpEHOCA SHEPrMH M 3apsia MeXAy KOMIIOHEHTaMH. BakHOH 0COGEHHOCTHIO THOPHIHBIX
MATCPHAJIOB Ha OCHOBE KOOPIWHALMOHHBIX KapKacoB NMOPGUPHHA SBISETCS HX MOTCHUHATbHAS
MyJIBTHMONATPHOCTE, TO3BOJIAIOIIAS TakKe BBICTYNAT B POIH PELENTOPHBIX CIIOEB  17Is
CCJICKTHBHOTO pa3/e/IeHusl, CeHCOPUKM M BHOMHMETHYECKOTO KaTanu3a. Co3IaBaeMale Ha 1X OCHOBE
HCKYCCTBCHHBIE HAHO3MMBI COYETAIOT BBICOKYIO KaTaJIATHYECKYI0 aKTHBHOCTE IIPHPO/IHBIX
(epMEHTOB ¢ YCTOHYMBOCTBIO M JOCTYIHOCTBIO CHHTETHUECKHX MaTepHAIOB, 4YTO OTKPBIBAET
[IIHPOKHE BO3MOXHOCTH I MX NPHMEHEHHS B XHMHYECKOI IPOMBIIIIEHHOCTH, MEIHWIIMHE U
CO3/1aHMH A0HOTEHHBIX MHMETHYECKHX YCTPOHCTB. IIpu aToM KpaiiHe BaXHBIM, HO IpakTHUYECKH
HCH3YHCHHBIM  aClEKTOM (DYHKUMOHATLHOH aKTHBHOCTH T'MOPHIHBIX MaTepHaJIOR  SBJIAETCSH
CHHEPI'Hsi CBOHCTB, BEIPAKAIOMIASCS B HEAUTHTHBHOM YCH/ICHHH AKTHBHOCTH HTH TTOSBJIEHHE HOBBIX
MEXaHU3MOB. bBONBIIMHCTBO paboT orpaHuYHBaeTCs SMIMPHYECKOH KOHCTaTaumei (dakra
HaOJ/IO/IEHHs. CHHEPTHH, a MEXaHH3MbI ee BO3HHKHOBEHHS, €€ CBSI3b C MEKKOMIIOHEHTHBIMH
B3aUMOJEHCTBUSMA W BO3MOJKHOCTb PAIlHOHATBHOTO NpeacKa3anus Takux 3¢dekToB ocraroTes
HCUCCIE10BaHHBIMY. TakuM 00pa3oM, ruOpHaH3amus OPraHHYeCKHX XpOMO(OPOB ¢ MOBEPXHOCTHIO

HH3KOpa3MepHEIX HCOPTaHUYECKHUX HOCHTEJICH MOXKeT OTKPBITE IYTh K CO3JaHHI) HOBOTO Ki1acca
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6H(1.)}’HKLIHOH3.J'II>HBIX KaTaﬂH3aT0pOB, COYETAKIHX BBICOKYH) (I)OTOKaTaIIHTH'{GCKy}O AKTHBHOCTL B

BHIMMOM JHanas3oHe co CBOMCTBaMH HCKYCCTBEHHBIX (bepMeHTOB-HaH03HMOB. B cBa3u ¢ 3THM ITIOUCK

XHMHYECKHX CBOMCTB M CTeneHy mnodunsHocTH. Tlono6Has OpraHu3anus XpomMo(opoB B
THOPHIHBIX CHCTeMax obecreunpact CHHEPIeTHYECKOE IOBEJCHHE KOMIIOHEHTOBR, Cuneprus
HaHO3MMa-OHOMHMETHKA Ha OCHOBe PEIIKO3EMENIBHOIO  THAPOKCHIA MpOSBIIsieTCs Onaronaps
B3aHMHOH CTa0MIM3aLMM KOMIIOHEHTOB M mx COKAaTallMTHYECKOM JICUCTBHM, a B THOPHIHOM
orokaranmmsaTope ma ocHope aucynbduna  MoamuGaexa PCAUM3YETC  MYJIBTHMOIAJIBHBIH
TIEpeKIIIOYaeMbIi pexiMa (OTOKATATH3a B 3aBHCHMOCTH OT yci10BHi (OTOBO3GYKIeHHS U HATHYHS
B CHCTEME KHCII0pO/a, BBICTYNAMOINErO B poin okucaurens. Kpome Toro, B CIy4ae COBMECTHOIf
sKchonnanuu HHU3KOPa3MEPHBIX rpadeHON0106HbIX YacTHIy ABYX TUIIOB OBLT yCTAHOBJIEH MEXaHH3M

YCHIIEeHHus CbOTOKaTaJIHTHLIeCKOﬁ AKTHBHOCTH B pe3yiaeTare MEXaHOXHMHYECKOr 0 JOMHPOBAHUA

IIpuyem s1oT nyTH 0T Havaa A0 KOHIIA ObLT IpoiiaeH camum M.P. Cokonossmu. Brepsrie B
€ro pabote pa3paGoTaH yHHBepCATBHABI IIOIXO K TOJIYYEHHIO BOIHBIX JUCHEPCHI XMMHYeCKH
TUCTBIX  HHM3KOPa3MEPHBIX YacTHI AacyTbhua  MONMOIEHA W CIOMCTRIX THIPOKCH/IOB
PCAKO3CMEIBHBIX 3IEMEHTOB € y3KMM PACIIPETIENICHHEM Pa3MEPOB  METOIOM KHIKo(da3Horo
PaCICIVICHHST B BOJHOM PacTBOpe 2-MeTHIMMHIA30/1a. OGHapyxen u o06ocHOBan 3pdext
MEXaHOXMMHYECKOI0 JOMHPOBAHHS HOJIYIIPOBO/THHKOBBLIX HAHOJIHCTOB MOHAMH Pe/IKO3eMeNbHBIX
J/IEMCHTOB [IDH CMEIIAHHOM SKchonHauum, cam 1o cebe coobmaronmii HAHOMOIYIPOBOIHUKAM
(oToKaTanUTHYECKY IO AKTHBHOCTD B BHIMMO# oOnactu. Jlokasana YHHBEPCATBHOCTL METOa HOH-
YHOPaBIsieMOH HEKOBAJIEHTHOIH CamMoCOOPKH MOBEPXHOCTHO-0PraHH30BAHHELX METAIOOPraHHYECKHUX
KapKacOB NPOM3BO/HBIX NOppUHA HA [IJIAHApHBIX MAaTPULAX BHE 3aBHCHMOCTH OT HX XHMHYECKOi
NpUpPO/bL.  Briepsrie mosyuen OHOMHMeTHYeCKHi KATaIH3aTOp €O CBOMCTBAMH HAHO3MMA.
BBICTYNAIOIIMH  aHATOrOM NpPHPOaHOIL docdarasbl, u cosman MYJIbTHMONANBHBIN THOPH MBI
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(hoTokaTanuzatop, crocobHbI K KOHTPOIIHPYEMOMY MEPEKIIFOYCHHIO MEXaHH3Ma ¢orokaranusza B

3aBHCHMOCTH OT JUIMHBI BOJIHBI BO30YKICHUS H VPHCYTCTBHS KHCI0PO/Ia B PeaKIIHOHHOM cpee.
Cpenu Haubonee BaHBIX PE3yJIbTaTOB paboThl ClEAyeT OTMETHTH crenyomue. Merton
KHIKODasHOH skchommanmu B TOPSIEM  HACBIIEHHOM DAacTBOpe 2-MeTHIHMHIA30/1A CIIYyKHT
YHUBEPCAILHOH CHHTETHYECKOH cTparereii MOJIyYEHUS! XMMHYECKH YHCTBIX HU3KOPa3MepPHBIX
HacCTHIl IMCYIb(uIa MOTUONCHA H CIIOHCTRIX THIPOKCHJIOB PEJIKO3EMENLHBIX JJIEMEHTOB ¢ Y3KHM
PACTIPENICNICHUEM JTaTePATbHBIX PAa3sMEPOB, ONTHMATLHLIX JUIS CaMOCOOPKH KOODAMHAIMOHHbIX
KapKacoB XpoMo(OpoB Ha HX MOBEPXHOCTH. Ipu cmemannoit sxcdonmanmn PEIIKO3eMeIbHBIX
THIPOKCHUIIOB M HAHOMOJIYIPOBOAHHKOBbIX MATPHIL IPOHCXO/INT MEXaHOXHMHYECKOe JIONHPOBAHHE
B Pe3yJIbTaTe KOHTAKTa HAHOYACTHLL, YTO NPHUBOJUT K BHCIPEHHIO OTHOATOMHBIX LEHTpoB P3D%* p
KPUCTALTHIECKHE NCQEKThI PELIeTKH MATPHIIBI 1 MPOSIBIEHUIO (POTOKATAIMTHEUCKOH aKTHBHOCTH B
BUANMOH 0Onactu. HoH-ynpasisemas HCKOBAJICHTHAs caMocOOpKa BhICTyMaeT YHHBEpPCATHHOMH
CHHTCTHYECKOH CTpaterweii s mnomydenus TMODH/IHBIX CHCTEM Ha OCHOBe ITOJIy Y€HHBIX
HU3KOPasMEpHBIX  HEOPraHHYeCKMX  YacTHI © (YHKUHOHATH3HPOBAHHBIX OpPraHHYECKHX
XPOMO(OPOB, BKIIFOYas MOPHUPHHATHI LIHHKA. Hcnonb3opanue ynusepcansuoro KOOPIMHHPYIOIEro
MCTall/IOKIacTepa  aneTara IHHKA  [103BOJISET (opmupoBare  anamoruumHbe CTPYKTYPBI
KOOPZIMHALIMOHHEIX KapKacoB nopdupuna Ha rpadeHono100HkEIX YacTHIax Pa3HYHOH TpUpOBI:
HAHOIIUCTOB  OKCHIa rpadeHa, aucymbduaa MoTHOIeHA u CIIONCTBIX T'HAPOKCHAOB P37,
Ipennosxennas crpaterus nossosser TIPEAOTBPATHTE KOHTAKTHOE TYLIEHHE XPOMO(OPOB B ruOpue
U peann3oBaTh O€3bI3TydaTebHbli Pe30HAHCHBII TICPEHOC SHEPruKM Mo Mexanusmy Mépcrepa, uto
oOecrieaMBaeT MyIBTHMOZAIBHOCT MEXAHU3MA pasjieieHust (hOTOMH Iy MpPOBaHHOrO 3apsia B
THOpH/ie Ha OCHOBe jucyIb(uIa MOJHO/IeHA B 3aBHCHMOCTH OT [ATHHBI BOJHb BO30Y:KIeHHs, a
TAKHKE OT NPUCYTCTBUA KHCIOPO/IA B PEaKIIMOHHOI cpezne. pdexTuBHOE BIaUMOIEiicTRBHE MEKITY
KOMIIOHCHTaMH ruOpu/ia Takke obecleyHBaeT IpOSB/ICHHE OHOMHMETHYECKONH AKTHBHOCTH B
MaTepraie Ha OCHOBE peIKO3eMellbHOTro PHAPOKCHAA, BBICTYMAIOLIEr0 B KA4eCTBE HAHOZUMA —
aHajlora  NpUpoaHOH ¢ocdarassl. CuHepreTHuecke 9pdekThl B monmyuyeHHbIx rubpuaax
0OYCIIOBIIEHBI MEKKOMIIOHEHTHBIMH B3aHMO/ICHCTBHAMM Ha HaHOMacmiTaGe, 4To ofecreumpact
COBMECTHYIO KaTJIHTHYECKYIO aKTHBHOCTD METaLIOKOMILIEKCOB Xpomodopa u MeTasLioneHTpos P39
B HaHO3UME-OHOMHMMETHKE W BO3HMKHOBEHHE KOHKYPHPYIOIMX TyTed paszeneHds 3apsua u
TEPEHOCA SHepruM B THOPHIHOM (oToKaTamusarope. Honyuenusie rubpuambie dorokaramuzaropsr
MOTYT BBICTYTIaTh OCHOBOH JUisl pa3paGoTKH BICOKOA((MEKTHBHAIX TeXHONOIHH OYHCTKH CTOYHBIX
BOJL OT TOKCHYHBIX 3arps3HUTENEH, a TakkKe MOIyT IPHMEHATBCS Ul CO3/1aHHsI AHTHCENITHUSCKHUX
MOKPHITHH. CHHTe3HpOBAHHbIH rHOPHI-OHOMMMETHK, BBICTYIIAIOIMA B POJIM HCKYCCTBEHHO
docdarazel, oTkpeIBaeT MCPCNICKTHBY  paspabOTKM MaTepHalloR Ui 0GecreueHns LIUKJIa

abuoTH YECKOI'0 I'THKOJIH34.
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CokonoB M.P. Bhimonuser Hay4Hyr paboTty B Hucturyre  dusuueckoii XUMHH H

NICKTPOXHMHH HM. A H. ®pymkuna PAH - 3 naboparopun  husMUeckoii XHMHH
CYNPaMOJICKYIAPHBIX CHCTEM C HOs0pst 2017 1, B nadboparopuu OHO3IEKTPOXUMHHE ¢ Mo 2020 I, U
OPOXOIUT 00yyeHHe B acmupantype UGXD PAH ¢ ceHTa0ps 2022 r. 3a Bpems paboThl OH MposBHI
cedsl HaCTOHUMBBIM, TPY AOJIKOOHUBBIM, KOMMYHHKaGeTbHBIM. TBOPYCCKH MBICIISALIMM, TEXHHYCCKH
TPAaMOTHBIM  cOTpyaHHKOM. ClelyeT oTMeTHTE KelaHuue u  cnocoduocts CokomoBa M.P.
HCIOIb30BaTh NPHOOPETeHHbIE B mpolecce OOyYeHHS TeOpeTHUeCKHe 3HaHHs W MpaKTHYECKUe
HABBIKH JULSL IOy YeHHUS H HHTEPIIPETaIUH PE3YJILTATOB SKCIEPUMEHTAILHBIX HCCIIeIOBAHMUI,

Pesynbtarel paGots OIyOJIMKOBAHBI B Bey IIHX 3apyOeKHBIX H3IAHHUSIX, CTATBAX B JKypHanax
(Advanced Functional Materials, Applied Surface Science, Applied Materials & Interfaces, Journal
of Composites Science, Colloid and Interface Science C Ommunications), BXOJSAIIHX B CIIHCOK BAK.
Pesynbtater paGors HEOLHOKPATHO IOKIaAbIBAIHCE HA OTEYECTBEHHBIX H MEKIYyHapOIHBIX
KOoH(epeHnusX u ceMuHapax. Mcenenosanus, mposoaumeie CoxomoBeiM M.P., BK/IOUEHE B ['pant
PH®.

Cumtaro, uto pabora Cokonosa M.P. ynoernetBopser Bcem TPeOOBaHHUSAM, NPEABIBISEMBIM K
AHCCEPTALHOHHBIM PaboTaM, U 3aCTyIKHBAET, Kak U ee HCIIOIHHUTEIb, IPUCY KIICHUS YYEHOH CTele N

KaHIUIaTa XUMHYECKHX HaykK.

Hayunsiit pykoBoautens

JIOKTOp XMMHYECKHX HayK, npogeccop,

TJIAaBHBIA HAYYHBIH COTPY/IHUK

nadoparopun OHOdIEKTPOXHMHH

Huctutyra dusmyeckoit xuvun u

JICKTPOXUMHH M. A H ®pymkuna PAH
. Kanununa Mapus AntexcanpoBua
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