OT3bIB 0PHIHATBHOTO ONINMOHEHTA
o muccepramnn KOHOHOBOM Csetnanbl BUKTOpPOBHBI
na temy «IIOJIJMMEPHBIE KOMITIO3ULIMOHHBIE MEMBPAHBI JIJIA
I'A30PA3JIEJIEHUS U TIEPBAITIOPALIUU C HAHOCTPYKTYPUPOBAHHBIM
I'PAHUYHBIM CJIOEM», npeAcTaB/JIeHHOH HA CONCKAHME YYEHOH CTeneH:
JIOKTOPA XHMHYECKHX HayK 1o cnennaabaoctam 02.00.06 — BoicokomosiekyasipHbie
coenunenus u 05.17.18 - MemOpanbl 1 MeMOpaHHAs TEXHOJIOTHS

[TonuMepHbIe KOMIO3UIIMOHHBIE MeMOpaHbl — Hanbojiee pacrpOCTPAHEHHBIA THII
nuddy3uonnsx MemOpaH. Mx paspaboTka OCHOBaHa Ha BBIOOpPE W3 W3BECTHBIX HIIH
CHHTE3¢ HOBBIX IIOJMMEPOB  ONpPEACICHHOrO0  XMMHUYECKoro  crpoenus.  Jlus
MPOrHO3UPOBAHMS M YIPABJICHHS CBOMCTBAMH TOJHMEPHBIX KOMIIO3MIIMOHHBIX MEMOpaH
HEOOXOAUMBI  (YHIAMEHTAJIbHBIE MCCIENOBAHUA O CTPYKTYpe IIOJIMMEPHBIX CJIOEB
KOMITO3UIIMOHHBIX MEMOPaH C Y4ETOM XUMHUYECKOI'O CTPOEHUS UCIIOJIB3YEMBIX MTOJIMMEPOB,
MX BHYTPH- ¥ HaJMOJEKYJISPHBIX B3aUMOJIEHCTBUI, OJBMIKHOCTH MaKporeny. M3ydenue
CTPYKTYPHBIX OCOOEHHOCTE TOHKUX MOJIMMEPHBIX CIIOEB, (HPOPMHUPYEMBIX Ha TOIMMEPHOM
IIOBEPXHOCTH, SIBISIETCS AKTYaJbHOH (pyHIaMEHTANILHOM NPOGIeMOH, peleHIe KOTOPOH
IMeeT BaKHOE MIPAKTUYECKOE 3HAaUCHHE.

DpdexTuBHbIA TMOUCK peieHuit  QyHnaMeHTanbHOi MpoOJIeMBl  ONpe/Ie/ICHIs
CTPYKTYPbl TOHKHUX AU(PQY3MOHHBIX CIOEB KOMIIO3MIIMOHHBIX MEMOpaH CTajl BO3MOMKHBIM
JMINL HA COBPEMEHHOM OTare pa3BUTHS HAyKM O [I0JIAMEpaX, KOr[a MOSIBUIKHCH
VHUKAIbHBIC ~ HEpaspyllalollMe  METOJBl  aHaIM3a M BHU3yalM3allUM  CJIOKHBIX
TOHKOCITOMHBIX IOJMMEPHBIX 00BEKTOB. JIsi MX HCHOJNB30BaHMA HEOOXOJMMBI HOBBIE
METOUUECKHE IOJIX0JbI K M3YYEHHIO KOMIIO3MIIMOHHBIX ITOJIMMEPHBIX MaTepualioB,
MO3BONAIOINME  OMPEEUTh  CTPYKTYpPY  HAHOPasMEpPHBIX  IOJUMEPHBIX  CJIOCB,
COCEJICTBYIOIIMX C 3HAYUTENBHO 0O0jee TOJCTHIMU CIOSAMHM U3 JAPYTHX MOJMMEpPOB, U
OXapaKTepH30BaTh €€ W3MEHEHHs B 3aBUCHMOCTH OT BHEIUHMX YCJIOBHH, TaKuX Kak
YCJIOBHUS MPOIIECCOB razopasieieHus i IepBanopaium.

Ileqibl0  AWCCEPTALHOHHOM paboThl cTana pa3paboTKa Hay4HBIX OCHOB
YOpaBji€Huss CTPYKTYPHO - MOPQOIOrMYECKUMH XapaKTCPUCTUKAMU  MOJIMMEPHBIX
HETOPUCTHIX CJI0EB KOMIIO3UIIMOHHBIX IUICHOK M TOJYYEHME HA OCHOBE CO3JaHHOM
METOJI0JOIMH BBICOK0?((EKTUBHBIX MEMOpaH Ul ra3opas/ie/IeH s U IepBarnopalii.

Jlis  JTOCTWOKEHHSI  [IOCTaBJICHHOM II€IM  ONpEJENICHBb  CleJylolue 3aiaqu
HCCIIC/I0BAHUS

- PaspaGoraTh METOJBI MOJYYECHHS HOBBIX CHHTETHMYECKUX (DYHKIMOHAIBHBIX
MaTEpUAIOB C HAHOCTPYKTYPUPOBAHHBIMU I'DAaHUYHBIMHU CJIIOSIMM Ha OCHOBE IIOJMMEPOB
pa3IMYHBIX KJIACCOB.

- UccnenoBath XapakTepHble 0COOEHHOCTH CTPYKTYPBI TOHKHX IOJMMEPHBIX CIIOCB,
(GopMHpyeMbIX Ha IIOBEPXHOCTAX MOJIAMEPHBIX IMO/UIOKEK, B 3aBUCHMOCTH OT
XUMHUECKOTO CTPOSHHUS 00pa3yoLKX 3TH CIIOU IIOJIUMEPOB.

- Paspaborare  cnocoOsl MOy YEHHUS KOMITO3UIIMOHHO-HEOAHOPOIHBIX
CTPYKTYPUPOBAHHBIX TMOJMMEPHBIX CIOEB M3 [OJIMCAXapHIoOB € YYETOM BIMAHUA
(akTopoB, ONpeAEAIOMUX KOHPOPMALMOHHBIE [PEBPANICHUS MaKpOMOJIEKY] IpH
GOpMMpOBaHMM  TOJMMEPHBIX  TUIGHOK  CIOMCTOM  Mopdosnorum  Ha  OCHOBE
MOJIUAJIEKTPOITUTHBIX KOMITJIEKCOB.

- Ilomyuuts BBHICOKOO(GEKTUBHBIE KOMIIO3UIIMOHHBIE Tra30pa3/eNIUTebHbIC U
nepBarnopalMoOHHbIC MeMOpaHbI B pe3yJibTare yIIpaBJICHUsA CTPYKTYpOit
MaKpOMOJIEKYJISIPHBIX HEIIOPUCTBIX CJIOEB Ha MOBEPXHOCTAX MOJMMEPHBIX IIEHOK.



- Pazpaborath W uU3y4yuTh MOJEIBHBIC CUCTEMBI, ITO3BOJIAIONIME HCCIENOBATH
CTPYKTYPY TOHKHX IOJMMEpPHBIX cioeB. Pa3paboraTh HOBbIE METOAMYECKHE MOAXOMAbI K
U3YYEHHIO CTPYKTYPHBIX 0COOCHHOCTEH TOHKUX MOJIMMEPHBIX HEIOPHCTHIX CIIOEB.

Jluccepranst COCTOMT W3 BBEINEHMS, 5 TIJIaB, 3aKIIOYEHHs, BBIBOJOB, CITMCKA
IUTUPYEMOI JTUTepaTyphl, 6 npuioxkeHui. JuccepranyonHas pabora usjnoxkeHa Ha 296
CTpaHUIAX, COAEPKUT 85 PUCYHKOB, 26 Tabuuil, 390 cChUIOK LUTUPOBAHHOM JINTEPATYPHI.

B nepBoii riase rmpejacrasieH 0030p JIUTEPATypbl, B KOTOPOM pPacCMOTPEHBI
M3BECTHBIE HAYYHBIE IMOJAXOABI K (OPMHUPOBAHUIO BHICOKOIP(EKTUBHBIX IMOJMMEPHBIX
KOMITO3MIIMOHHBIX MeMOpaH Au¢gQy3noHHOro Tumna. JluccepraHt oTrmedaer, 4To AM3aiH
MOJIMMEPHBIX KOMIIO3MIIMOHHBIX MeMOpaH Ui pasjieJieHus cMmeceil ra3oB HW(Win)
JKMJIKOCTEl MHOTHE TOJBI SBISETCS TPEIMETOM HAy4YHBIX MCCICIOBAaHHM H I0ITOMY
IIMPOKO TpEJCTaBjI€H B COBpeMEeHHOW jureparype. KpaitHe BaxHO, U3 Kakoro
MOJIMMEPHOI0 Marepualia Moixy4yaercs KOMIO3UTHas MeMOpaHa, HO HE MEHee BaXKHO, Kak
oHa QopMUpyeTcs M M3 KaKUX CTPYKTYPHBIX €UHHI] COCTOMT. M3BecTHO HeMaso
NOJMMEPHBIX MATE€PUaJOB C BBICOKUMM Pa3JCIUTEIBHBIMA XapaKTEePUCTUKAMH 110
OTHOIIIEHHUIO K OINpPEAEICHHBIM CMECAM razoB u(wim) xuakocrei. VX uccnegoBanue TecHO
CBA3AHO C  M3YYEeHHEM  (DUBMKO-XMMHYECKMX  ocoOeHHOcTed  Aupdy3uOHHOrO
MacconepeHoca B MOJUMEpax, B YaCTHOCTH — C H3YYEHHEM BIIMAHHS XHMHYECKOIO
CTPOEHMS MOJTMMEPOB HAa UX TPAHCIIOPTHBIE CBOMCTBA.

JluccepTaHT aHAIM3MPYET TMPUHIMIBI BbIOOpa mosumepoB i AUGPY3UOHHBIX
MeMOpaH, paccmarpuBaeT OCOOEHHOCTH IIpoliecca mneppanopaumu. B mponecce
niepBanopaly, Ha3blBAMOM HHA4e «HUCIApEHUE uepe3 MeMOpaHy» WM (OKHAKOCTHAsA
NPOHUIIAEMOCTEY, MeMOpaHa — 3TO CEJICKTUBHBINA Oapsep MEKIy pasfenseMoil CMEChIO
JKMIKOCTEH W MPOHHMKIIMMH 4Yepe3 MeMOpaHy BelllecTBaMu (Iiepmear) B ra3oo0pasHoM
cocrosuuu  (map). [asopaspmeneHue u  nepsanopanus — (pasjeleHue  KUAKOCTEH)
paccMaTpHBAIOTCS KaK OJIM3KUE M0 MEXaHW3MaM U IIPUHLIUIIAM pa3/IeJIeHHs IPOLECCHI, TaK
KaK Ju(dy3HOHHBIN MAacCONIEPEHOC BEIIECTB NPOMCXOJUT Ha HETMIOPUCTHIX MeEMOpaHax.

Ananmu3 wuHpopMauuu 0 AU Y3MOHHOM TpPAHCIOPTE MAJIBIX MOJEKYJ 4Yepes
HETOPUCTHIE TTOTMMEPHBIE TUIEHKH MOKA3bIBACT, HACKOIBLKO B&XKHBIM VIS 3()PEKTUBHOTO
paszienenus sBaseTcst BBIOOp monuMepoB [t Gpopmuposanus MeMmOpaH. Jliist 1ocTKeHus
JIAHUPYEMOTO pe3yJsibTarta HeoOXOJMMO YUHMTBHIBATH MHOIME (AaKTOphl, CBA3aHHBIE C
XMMHYECKUM CTPOCHHUEM IOJMMepa M €ro CTPYKTYpHOH opraHusalnueil B HENOPHCTOM
rieHke. [IpMHUMAOTCS BO BHHMMaHHME IUIOTHOCTh, HaJM4YMe CIOMBOK M HMX YacToTa,
CTPOEHHE 3aMECTHUTENEH, XapakTep MEXKMOJEKYJSAPHBIX B3aMMONEHCTBUI W Jpyrue
XapaKTEPUCTHKU, HO B TEPBYIO o4epelb - CTeneHb KpucTaumm4Hoctd U Te. ITockombky
BO3MOKHOCTH HAIIPaBJIEHHOTO CHHTE3a MOJIMMEPOB VISl MEpBAroOpalMoHHBIX MeMOpaH BO
MHOTOM HMCYEpIIaHbl, JUIS MOBBIEHHS 3Q(PEeKTHBHOCTH Ipollecca pasjie/ieHus BCe valie
npuberaloT K XMMHUYECKON MM (U3MYecKOH MOIM(QHKALHUIM IOJMUMEPOB, TaKUM Kak
MICTIONIB30BAHUE CONOJTUMEPHU3AIIMHU, IIPHBUBOYHON NOJIMMEPU3AIIMU WM PeaKiuii B HernsIX,
CIIHUBKH.

AHaIN3 JIMTEPATYPHI MMO3BOJIMJ BBIABUTH OCHOBHBIE IIPOOJIEMBI, CYLIECTBYIOIINE B
obnacT pa3paboOTKH W ONTHUMH3ALMU MOJUMEPHBIX KOMIIO3MIIMOHHBIX MeMOpaH Juis
pasjelieHHs] ra30B WIHM JKHJKOCTEH, IOKa3aTh MMEIOLIMECS MOAXOABI K HMX PEIICHHIO,
04epTuB 00J1aCTH UX NIPUMEHCHHUS.

Bropass rsiaBa TOCBSICHa BBIOOPY OOBEKTOB M METOJOB HCCICIOBAHUS.
IIpencraBiensl OOBEKTHI HCCIIEOBAHMS: MOJMMEPBI, HAHOYACTHUIIBI, KOMIO3UIMOHHBIE
MaTepHabl, MEMOPAHBI U MOJICNTBHBIC CUCTEMBI, @ TAK)KE PUMEHEHHBIC JUIs UX U3YUeHHs
meromsl  ucciaegoBanus. [lpuBeneHsl  gabOpaTOpPHBIE  TEXHOJIOTHM  TIOJyYCHMS



KOMIIO3MIIMOHHBIX ~ MeMOpaH ¥ MOJCNBHBIX  KOMIO3UTOB.  OOOCHOBBIBACTCS
HEeOoOX0AMMOCTh pa3pabOTKX HOBBIX METOJMK H3Y4YEHHs CTPYKTYPHBIX XapaKTepUCTUK
MeMmOpaH U 1peJcTaBlIeHbl pa3paboTaHHbIe METOAMKH.

B Tperbeii riaBe npecTaBieHbl PE3yJIbTaThl UCCIEN0BaHUN (Ha30-MHBEPCHOHHBIX
MeMOpaH Ha OcHOBe apomarudeckux noimamupoumunos (ITAW). Brepeeie nomydena
uHpOpMAIMS O  CTPYKTYPHO-MOPQOIOrHYECKUX XapaKTepPUCTUKAX HAHO-TIOPUCTBIX M
TMPPY3HOHHBIX CKHH-C0eB acuMMeTpuuHblX IIAW - memOpaH, OLEHEHBI pasMepsl H
KOJIMYECTBO I10p Ha MOBEPXHOCTSX IUieHOK. be3 JonosHuTenpHON  MoauduKanum
IIOBEPXHOCTH TPEIOKEHO HANPABICHHO U3MEHATH XapaKTEPUCTHKU TIOBEPXHOCTH, BBOIS
B [10JMMEP HEOOXOUMBIE PEAKLIMOHHOCTIOCOOHBIE IPYIIIIbI.

B 4erBepToii rJjiaBe IMPE/CTABICHBI PE3YJIbTAThl KOMIUIEKCHOTO HCCIICIOBAHHS
MYJIBTUCIIONHBIX ~ KOMMO3MLIMOHHBIX MemOpan (MKM). [lokasana BO3MOXHOCTB
yIpaBJIeHus TPAaHCIOPTHBIMU cBoMcTBaMu MKM.

B nsaToif riaBe paccMOTPEHBl HAHOKOMITO3UTHbIE MeMOpansl JHpHY3MOHHOIO
TMIDA M pe3yJbTaThl M3y4YCHHs BIMSHMUS HEOpraHM4yeckod ¢asel Ha CTPYKTYypy H
TPaHCIIOPTHBIE CBOMCTBA MeMOpaH.

Marepuaibl JMCCEPTALMN  TOATBEPIKAAIOT, YTO COMCKarejgeM C(HOpMUPOBAHO
HalpaBjieHue B 00JIACTH HAYKM O MOJMMEPHBIX MeMOpaHax, 00beIMHUBIICE HCCIICJOBAHNS
HAJMOJIEKYJSPHOM  CTPYKTYpPBI ~ CIUIOIIHBIX  HENOPUCTHIX  AU(DQY3HOHHBIX  CIIOEB
KOMITO3UIMOHHEIX MeMOpaH ¢ Y4eTOM €€ M3MEHEHHS B 3aBHCUMOCTH OT PacloJIOKCHHSA
OTHOCHTEJIBHO I'PaHMILIBI pazfena da3 (MEXKCI0eBON rpaHuMIb).

BriepBble  MCCIEJOBaHbl ~ XapakTEPHBIE  OCOOEHHOCTH  CTPYKTYpbl — TOHKHX
MOJIMMEPHBIX CIIOEB Ha TOBEPXHOCTSX IOJVIOKEK M3 apOMATHYECKUX TTOJTHAMHIOUMUJIOB C
YYETOM CHENMPHKA XUMUUECKOTO CTPOEHHs (GOPMHUPYIOIIHUX ITH CIIOH TTOJTMMEPOB.

Ha npumepe apoMaTH4ecKUX MOJIMAMUIOMMUJIIOB  YCTAHOBJICHO  BIIUSIHUE
XMMHMYECKOTO CTPOEHHUs IOJUMEPHOM IOJUIOKKM Ha CTPYKTYPHYIO OpraHU3alHio
cOpMUPOBAHHBIX Ha ee MOBepXHOCTU AUPPy3HOHHBIX CoeB. [IokaszaHa BO3MOMKHOCTH
HANPABJIEHHOr0 M3MEHEHHs TPAHCIOPTHHIX CBOMCTB MYJIBTHCIOWHBIX KOMITO3HIIMOHHBIX
mMeMOpaH.

YCTaHOBIEHO BJIMSHUE MEXKMOJICKYISAPHBIX B3aUMONECHCTBUIA Ha CTPYKTYPHO-
MOphOJIOrHYEcKie CBOMCTBA MOMPAHUYHBIX M CMEKHBIX ¢ HUMM CIIOEB MYJIBTHCIOWHBIX
MeMOpaH.

VCTaHOBJIEGHO BJIMSHWE THUNA TOJMMEPHOTO I[POTHBOUOHA (CHMIIBHBIE M Cllabble
KHCIIOTH) Ha (GOpMHpOBaHHE MeX(Da3HOH rpaHMYHON 00JacTH B COCTaBE CHMIUICKCHBIX
[UICHOK Ha OCHOBE IOJIMCAXapHJ0OB, HaJIMYMEe B Hell KPUCTANIMYECKOH (asbl U JApyrux
0Cc0OEHHOCTEH MUKPOCTPYKTYPBHI.

HaitieHbl 3aKOHOMEPHOCTH (OPMHUPOBAaHHMS MHUKpPOreTepopasHoil  CTPYKTYpBHI
mupdY3MOHHBIX ~ CIOEB  KOMIO3MIMOHHBIX ~MemOpan. Ha ocHoBaHMM — aHamM3a
YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEil pa3paboTaHbl BEICOKOI(Q(HEKTHBHBIC KOMITO3UIIHOHHBIE
rasopas/ie/IuTe/IbHbIE U [1epBanoparuoHHbIe MEMOPaHbI.

Hay4nasi HOBH3HA pa0oThl 3aKJII0YAETCS B CIICAYIOIIEM:

IIpeiokeH  CrmOCO0 — HANPABIGHHOTO  W3MEHEHHMs  TPAHCIOPTHBIX — CBOWCTB
MYJIbTUCIOMHBIX KOMIIO3ULIMOHHBIX MeMOpaH [OCPEJCTBOM BIMAHUA Ha CTPYKTYpY
TOHKUX JU(OY3MOHHBIX MOJIUMEPHBIX CJIOEB, MOJYYECHHBIX HAHECCHUEM Ha IOJUMEPHBIE
MOBEPXHOCTH METOJOM TMOJIMBA M3 PacTBOPOB IMOKPOBHBIX MOJMMEPOB C YYETOM HX
CIocoOHOCTH K  KOH(GOPMAIIMOHHBIM  U3MEHEHHUSIM U MEXMOJEKYJISPHEIM
B3auMoeiicTBUsAM. V3yueHa cTpyKTypa rpaHUYHBIX CJIOEB TOKPOBHBIX IIOJIMMEPOB.

VCTaHOBJIEHO, 4YTO IyTEM YNpaBi€HHS XUMHYECKHM CTPOEHHEM JMAMHHHOU



COCTaBJIAIONIEH MaKpOMOJIEKYJIBI apOMAaTHYECKOro MOIMaMUAOUMHUIA MOXKHO 3a/laBaTh
HaJMOJIEKYJISIPHYIO CTPYKTYPY M XMMHYECKOE CTPOCHHME ITOBEPXHOCTHBIX CloeB (a3o-
MHBEPCHOHHBIX TUICHOK, MOJYYEHHBIX METOJJOM MOKPOro (popMoBaHMS.

Ha nmpumepe rpynmsl mojJuMepoB ¢ OOJBIIMMH MOJEKYIAPHBIMH Maccamu (Mw >
8.6 -10° r/MOJIB), 3HAUUTENBHO OTIIMYAIOLINXCA TemIepaTypaMu crekioBanus Tc (198 K,
248 K, 311 K, 390 K, COOTBETCTBEHHO), MOKa3aHO CYIIECTBEHHOE BJUSHHE T'HMOKOCTH
MakpOMOJIEKYJSIDHBIX IeNeil TOKPOBHBIX ITOJMMEPOB Ha CTPYKTYPY HX CIIOEB,
(GopMUpPYEMBIX Ha TOBEPXHOCTSX MOJIUAMUIOUMUIHBIX IJICHOK.

YCTaHOBJICHO BIMSHUE MEXKMOJICKY/SIPHBIX B3aUMOJICHCTBUI Ha CTPYKTYypHO-
MOpP(}OIOrnYecKUe CBOHCTBA IONPAHUYHBIX U CMEKHBIX ¢ HUIMH MYJIBTUCIIOHHBIX CJIOEB.

IIpennoxens! criocoObl MPOrHO3MPOBAHKS TPAHCIIOPTHBIX CBONCTB MYJIbTHCIOWHBIX
1(p y3MOHHBIX MeMOpaH ¢ yuyeToM H3MEHEHUN HaJAMOJCKYJSIPHOM CTPYKTYpHl B CJIOE
MOKpPOBHOTO nojumepa. HalijieHsl 3akOHOMEpPHOCTH (OpMHUPOBaHUS MHUKporerepodasHoii
CTPYKTYpHI 1B PY3HOHHBIX CIIOEB.

BrniepBeie Ha ocHoBe apomarnyeckux [IAW nomydeHsl u uccieqoBaiuch MojIumep-
HEOpPraHM4YeCKUe HAaHOKOMIIO3UTHI, COJAEp)KaulMe TUAPOCWIMKATHble HaHouyacTulibl. Ha
npuMepe psaa apomaruueckux I[IAM W ruapocwIMKaTHBIX HAHOYACTUIl JIOKAa3aHO
B3aMMHOE BIIMSIHUE HEOPraHMYECKOI0 HAHOHANOIHUTENS U [OJUMepa Ha CTauu
(hopMUpOBaHHS HAHOKOMITO3UTHBIX MeMOpaH.

[lpennoxken HOBBIM METOAMYECKUH IOAXOJ K HCCIEIOBAHMIO IOJUMEPHBIX
KOMITO3UIIMOHHBIX MeMOpaH CHUMIUIEKCHOrO TUma. B ero ocHoBe JexuT (GopMHpOBaHHE
MOJICIBHBIX ~ MYJIBTHCIOMHBIX  IUIGHOK, COJEpKaluX Ha  IOBEPXHOCTH  CJIOU
VHTEPIIOTMMEPHBIX MOIUIICKTPOIUTHBIX KOMILICKCOB.

IMpakTHYyeckasi 3HAYHMOCTb PadOThI 3aKII0YACTCA B TOM, YTO B HEH MPEUI0KEHBI
METOJBI TOJYYEHUs] HOBBIX KOMIIO3UIIMOHHBIX IOJUMEP-NIOIUMEPHBIX M MOJMMEp-
HEOPraHMYECKUX MATCPHUAIOB C YJIYUIICHHBIMH MEXAHHYECKUMH, TEIUIOPU3NYCCKUMH U
TPAHCTIOPTHBIMHU cBOMcTBaMHU. [IpakTHueckas 3HaYUUMOCTh BBITIOJIHEHHBIX UCCIIEI0BAHMUI U
pa3pabotok nmoarBepskaaercs 7 narentamu Poceniickoit denepauny.

AKTYaJIbHOCTh M 3HAUUMOCTh pabOThl IOATBEPHKAAETCS TEM, YTO OHA BBIIIOJIHEHA B
coorBerctBun ¢ [lmamamu pabor MBC PAH mno temam: «CuHTE3, CIpyKTypa M
TPAHCIIOPTHBIE CBOMCTBA TEPMOCTOMKUX OCH3IE€TEPOLMKIMYECKHX IojauMepos» (2011-
2013  rr.), «OYHKUMOHAJIbHBIE  KOMIIO3WMIMOHHBIE  Marepuaibl Ha  OCHOBE
CTPYKTYPHPOBAHHBIX HAHOMOAMMUIMPOBAHHBIX W T'MOPUAHBIX ITOJMMEPHBIX MAaTPHID)
(2014-2016 rr.); «BBICOKOTEPMOCTOMKHE KOMIIO3ULIMOHHBEIE MaTEpHajbl Ha OCHOBE
MOJIMMMH/IOB U MX TIPOM3BOIHBIX JUIS MEPCNEKTUBHBIX TexHojorui» (2017-2019 rr.), a
Takke npu puHaHcoBoi nomaepxkke rpantoB POOU NeNe 08-08-00915a, 10-08-01128-a,
14-08-00887a, rpanta PH® Ne 16- 19-10536, I'pantom OXHM PAH (2008), rpanTamu
CITb HIT (2008 u 2009 rr.) u I'panTom Yemuickoit ciyk0bl akajeMuueckux 0oMeHOB ¢ PO,
2013 r. Dra TeMaTHKa COOTBETCTBYET NPHOPUTETHOMY HAIIPABICHHUIO Pa3sBUTHA HAYKH,
TexHoJIorui M TeXHuku B Poccuiickoit @enepanun: «MHaycTpyuss HAHOCUCTEM», a TAKKE
«TexHonorny TmojydyeHus u 00pabOTKM (YHKUMOHAIBHBIX HAaHOMAarepuajioB» H
«TexHOMOrMM JMAarHOCTUKH HAHOMATEpHaJOB M  HaHoycTpolcTB» u3 Ilepeuns
KPUTHYECKHUX TeXHOsIorui Poccuiickoii Menepaiuy.

Jluccepraisi B LEJIOM MPOMU3BOJUT BIEYATIEHHE OOCTOATENBHOIO, TIIATENHHO
BBIMIOJIHEHHOTO  MCCIIEIOBAHUS, HayyHas M IPAaKTHYECKas 3HAYuMOCTh KOTOPOIO
HeCOMHEHHBI. JIOCTOBEPHOCTh W OOOCHOBAHHOCTH IOJYYEHHBIX PE3YJIbTATOB H BBIBOJIOB
MOATBEPIKIAETCA XOpOIIelH MX BOCIPOM3BOAUMOCTBIO, MCIOJIL30BAHUEM HE3aBHCHMBIX
MEKIy COOOM COBPEMEHHBIX HHCTPYMEHTAIBHBIX METOJOB, @ TaKKe KOMIUICKCHBIM



XapakrepoM paboThl, OCHOBaHHOH Ha aHaaM3e OOJBIIOrO 4YHUCIA JIMTEPATYPHBIX H
HHPOPMAIMOHHBIX HCTOYHHUKOB.

ITo Teme muccepTauuu omyOauMKoBaHO 38 crarell B PEIEH3UPYEMBIX POCCHHCKHUX U
3apyOeXHBIX HAY4YHBIX JKypHajgax, 9 crareit B cOopHuKax u 96 Te3MCOB J0KJIAZ0B Ha
POCCHHCKUX U MEKIYHAPOIHBIX KOH(EPEHIIUSIX.

[lpu ananuse npencraBIeHHBIX MaT€pUaJOB IOSBWIMCH BOIPOCHI, Ha KOTOpHIC
HEOOXOAUMO ITOJIYYUTh JOMOJHUTEIBHBIE OTBETHI:

1. TIlpoucxomuT JIM  B3aUMOJCHCTBUE MOJNMMEpa C  HEOPraHMYECKUMHU
HaHodyacTUIiaMu? BiMsgeT 1 9TO Ha paBHOMEPHOCTh pacipeeeHUs HaHo4acTurl?

2. KakoB xapakTep B3aMMOJCHCTBHA IOKPOBHBIH MOJMMEp — IOMJI0XKKa? DTO
¢u3nUecKre B3aUMOJICHCTBUSA MM XUMUYECKHE?

3. JluccepraHT oOTMEYaeT, YTO MOABHJIACH BO3MOXKHOCTH 0€3 JOIOJHUTEIbHOMN
MoAM(UKAIIMA TOBEPXHOCTU HU3MEHATH HAMPABICHHO XapaKTEPUCTHKH ITOBEPXHOCTH,
BBOJI B IMOJUMEpP HEOOXOAMMBIC PEaKLMOHHOCIIOCOOHBIE I'PYIIIBI, C MNPHOIU3UTENBHOM
OLIEHKOM WX KOHIEHTPALMM Ha TMOBEPXHOCTH IUIEHKH. A HACKOJIBKO PAaBHOMEPHO 3TH
IPYIIBI pachpee/ieHbl Ha IOBEPXHOCTH?

Penenzupyemast JuUccepTalius IpeAcTaBisieT co0oil  3aBepIIEHHOE HaydyHOe
McCle/IoBaHie, HOBHM3HA, II0JIE3HOCTh M JOCTOBEPHOCTb pPE3YJBTATOB KOTOPOro HE
BBI3BIBAIOT COMHEHHS.

CojepkaHue M Ha3BaHHE JUCCEPTAIMU COOTBETCTBYET MACHOPTY CHENUATBHOCTH
02.00.06 — BBHICOKOMOJEKYJISIPHbIE COCOUHEHHMS B HAIpPaBICHUAX HCCIEIOBaHUM,
onpenensieMbix mi. 1, 2,3 u 9:

1. MosiexynsapHas (GH3MKa TOJUMEPHBIX Lenei, uxX KOoHPUrypauuu M KOHpopMaluH,
pa3Mepsl ¥ GOPMBI MAKPOMOJIEKYJI, MOJIEKY/IIPHO-MACCOBOE PACIIpeIC/IEHHE TTOJTUMEPOB.
2. PaspaboTka HOBBIX M YCOBEpIICHCTBOBAHME CYIIECTBYIOIUMX METOMOB CHHTE3a
NOJIMMEPOB U MOJIUMEPHBIX (POPM.
3. Posb MesxdasHbix rpaHuil. HaaMonekynsapHas CTpyKTypa U CTPYKTypHas MOAM(UKALMs
MOJIMUMEPOB.
9. IlenenanpasieHHas pa3paboTKa MOJIUMEPHBIX MATEPUAIOB C HOBBLIMH (QYHKIUAMH U
UHTEJUIEKTYaJIbHBIX CTPYKTYpP € HMX [PUMEHEHHEM, O0IaJalolMX XapaKTepUCTHKaMH,
ONpeAeNAIOIMMU 00aCTH UX HCIOJIb30BaHUA B 3aMHTEPECOBAHHBIX OTPACIAX HAyKH H
TEXHHUKH.

[To cneumansHocTH 05.17.18 — MemOpansl U MeMOpaHHas TexHojOrus pabora
COOTBETCTBYET 00JacTSIM UCCIEe0BaHUS B Il 1-3:
1. Tlpuanmnel co3panus MarepuanoB Juisi MemOpaH. CrnocoObl MOgyYeHUs: U CBOMCTBA
MeMOpaH M3 OpraHM4eCKUX ¥ HEOPraHWYECKUX MaTepuaioB. PazpaboTka METOI0B CHHTE3a
MeMOpaH ¢ 3apaHee 3aJaHHbIMU CBOHCTBAMH.
2. Teopuss MeMOpaHHBIX IIPOLECCOB, MEXaHM3MBI IEPEHOCa KOMIIOHEHTOB 4Yepes3
MeMOpaHbl pa3inyHOi npupo/bl. KnHeTrka MeMOpaHHOTrO TpaHCIopTa.
3. Paspaborka NpUHIMNOB (YHKIMOHMPOBAHUS MeMOpaH pa3JIMYHOrO Ha3HAYCHHUA
(06paTHOOCMOTHYECKHUX, HAHO-, YJIbTPa-, MUKPOQUIBTPALMOHHEIX, MEPBAIIOPALIMOHHBIX,
HOHOOOMEHHBIX, TI'a30pa3/Ie/IUTENIbHBIX) MPH MeMOPaHHOM pa3/Ie/IeHN KOMIIOHECHTOB
JKMJIKUX ¥ Ta30BBIX cMecel 1 MeMOpaHHOM KaTallu3e.

PaccMoTpeHHas JuccepTraidoHHas paboTa IOJHOCTBIO COOTBETCTBYET KPUTEPHSIM,
ycraHoBieHHBIM il 9-14 «[losoxkeHuss 0 MOpSJAKE NPUCYKACHHS YYCHBIX CTENEHEH»,
yTBEpKACHHBIM mocTaHoBieHneM Ilpasurenscrsa Poccuiickoit ®exepauuu ot 24



centsOpst 2013 1. Ne 842 B pelakuuu ¢ U3MEHEHUSIMH, YTBEPXKICHHBIMU TTOCTAHOBJICHAEM
IIpautensctea P® ot 21 ampens 2016 r. Ne 355, npenssBisieMbIM K JIOKTOPCKHM
auccepranusM, a ee aBrop Kononosa Cpernana BUKTOpOBHA 3aCiTyKUBAeT NPUCYKACHHSA
yYeHOU CTeNeHW JOKTOpa XWHMHUYECKMX Hayk 1o cneuuansHoctsm  02.00.06 -
Bricokomosekyspabie coertenns u 05.17.18 - MemOpanbl 1 MeMOpaHHas TEXHOJIOTUS.

ABropedepar, omnyOiuKoBaHHBIE pabOTBl  JOCTATOYHO  TOJHO  OTPAXKAOT
COJIEpYKaHUE TUCCEPTALIMU.

OduuuanbHeIi ONIOHEHT:
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