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OT3bIB BEJIYIIEW OPI"AHU3 AL
dejiecpalibHOIO TOCYIAPCTBEHHOTO OI0KeTHOTO yupexaenus «Opaena Jlennna
u opiena Tpyosoro KpacHoro 3HaMeHU Hay4HO-HCCIIEN0BATEIbCKUM
MHCTUTYT CUHTETHYECKOro Kaydyka umenu akajgemuka C. B. Jlebenesa» Ha
Jmccepranmonnyio padory Jlanmeskunoi Ceranpl I eHHabEBHBI HA TEMY:
«l ToumepHbie MATPUIIBI HA OCHOBE CYJIb(OCOAEPHKALIMX MOHOMEPOB U UX
Mo duKkarst nosu(3,4-3TUICHIMOKCUTUO(EHOM)», IPEACTABICHHYIO Ha
COUCKAHKME YYCHOW CTENEeHU KaHu1aTa XMMUYECKMX HayK 10 CIelHaIbHOCTH

1.4.7. BpolcOKOMOJIEKYJISIPHBIC COCJIMHEHUSI

[Tosu-3,4->THIIeHIMOKCUTHO(EH SIBJISIETCSI OJTHUM u3 SIPKUX
HIpEeJICTaBUTENICH CONPSDKEHHBIX MOJMMEPOB, KOTOPBIA 00JiaaeT XOpOIIMMH
YICKTPOXMMHUYECCKUMHU  XapaKTepUCTUKaMU. MHTeproJMMepHbIe  KOMIUIEKCHI
10JH-3,4-9TUJICHIMOKCUTHOGEHA C Pa3IMYHBIMU TIOJIMAHUOHAMM, B IIEPBYIO
o4epejib, ¢ MOJUCTUPOJICYIb(MOHATOM, MCIOIB3YIOTCS JUls PEIEHUs 3a1a4 BO
MHOI'MX cdepax Kak TeXHHYECKOro, Tak M OMOMEMIMHCKOrO Ha3HAYCHHS.
DIIEKTPOXMMUUECKME CBOMCTBA KOMIUICKCOB 3aBUCAT OT MHOTMX (aKTopos,
TAKUX KaK HaJMOJICKYJSIPHOE CTPOEHHUE, KOJIMYECTBO JOCTYIHBIX 3apsKEHHBIX
I'pyHIl M MOHHBIX [1ap, CHOCOOHOCTH K AUPQYy3MOHHOMY MEpeHocy
JICTCKTUPYEMBIX 3apPSDKCHHBIX YaCTHI[ U JPYTUX. B cBS3M ¢ 9TUM, aKTyajbHOM

3ajlauch COBPECMECHHOTO ITOJIUMECPHOT'O MaTepUaloOBCACHUS SIBJISICTCS



YCTAHOBJICHUE 3aBUCHUMOCTH Ha3BaHHBIX CBOMCTB OT BBIOOpa IPOTHBOHMOHOB,
CIOCOOOB CHHTE3a HWHTEPIIOJUMEPHBIX KOMILUIEKCOB Ha OCHOBE I0JHU-3,4-
YTHIICHJIMOKCUTHO(EHA JUISl PELICHUs] KOHKPETHBIX aHAJIMTHYECKHUX 3ajad.
llooroMy cUHTE3 U UCCIIEIOBAHNE UHTEPIIOJMUMEPHBIX KOMILJIEKCOB, COCTOSIIMX
U3 HIIEKTPOIIPOBOJISIILIETO MoJu-3,4-3TUJIeH/IMOKCUTHO(EHA u
MOJIMIJICKTPOJIUTHOM MaTPULBI SBISIETCS AKTYaJbHBIM M INPEJICTABISET Kak
TCOPETUYCCKUHM, TaK W NPAKTUYECKUM HMHTEpeC JUIsl CO3JaHMsl CIIOMKHBIX
KOMITO3UIIMOHHBIX MaTepHUalloB.

[lenpto  pabotel  sBisiercss  (GOpPMUpPOBAHUE  MHTEPIIOJIMMEPHBIX
KOMITJICKCOB Ha OCHOBE JJICKTPOIMPOBOJSIIETO MOJHU-3,4-3THIEHAMOKCUTUO(EHA
M CeTYATBIX CYJb(OCoiepiKallluX MATpHl], a TAKXKe BBISBJIIEHHE BO3MOXKHOCTH
PCIYJIMPOBAHUS DJICKTPOXMMUUYECKUX CBOMCTB IIOJIyYECHHBIX KOMIIO3UTOB 3a
CYCT BApbUPOBAHMS MPUPOILI U MOP(POIOTUM UCXOAHBIX IMOJIMIIEKTPOTUTHEIX
MaTpHUIL.

Hayynasi HOBM3HA pabOThI ONPE/IEsIeTCs TEM, YTO:

- Biepsbie 1ojyuyeHbl JlaHHbIe O (OPMHUPOBAHUM  HMHTEPIIOJIUMMEPHBIX
KOMILICKCOB HA OCHOBE IOJHU-3,4-3THJICHAMOKCUTHO(PEHA M  CETYaThIX
cysibhocojiepkanux Marpuil. llomydeHHble JKCIIEpUMEHTANIBHBIE PE3YJIbTATHI
CBMJICTCIILCTBYIOT O TOM, YTO MHTEPIOJIMUMEPHBIE KOMIUIEKCHI MOTYT BBICTYIIATh
OCHOBOM JUJIsl pa3pabOTKH CII0XKHBIX KOMIIO3ULIMOHHBIX MAaTEPHAJIOB.

- Pacummpensl npejicTaBiieHuss O B3aMMOCBSI3U MEXAY (PU3MKO-XUMUYECKUMHU
CBOMCTBAMM TTOJIMDJICKTPOJIUTA M HX BIHUSHUM Ha Mpouecc (GOpMUPOBAHHMs
MITEPITOJIMMECPHBIX KOMIUICKCOB B IMpoliecce MaTpUuHONW nonumepusauuu 3,4-
ITUIICH)IMOKCUTHO(DEHA. IToxazano, 4TO HauoOoJee ybdekTuBHOE
KOMIUICKCOOOPa30BaHUue MEXIY MOJIH-3,4-9TUICHIUOKCUTHO(DEHOM U CETYaTOH
HOJIMDJICKTPOJIMTHOM MaTpulled HaOJIo1aeTcsl B yCIOBUSIX, KOIJla B CTPYKType
HOJUICKTPOJIMTHON MaTPHULIbI IPUCYTCTBYIOT MUKPO- U ME30IOPBI.

I IpakTryeckasi 3HQUUMOCTH pabOThI 3aKJIIOYAETCSI B CIIELYIOLLEM:

CuHTEe3UpOBaHbl MHTEPIOJUMEPHBIE KOMILIEKChl Ha OCHOBE CETYaThIX
[MOJUDJICKTPOJIUTHRIX — rejie  (MHKpo- W Makporejeid) ©  INOJK-3,4-
YTHICHIMOKCUTHO(GEHA TyTeM TOJUMepu3aluu 3,4-0TUIICHAUOKCUTHODEHA B
IIPUCYTCTBUU MYPaBLUHOU KUCJIOTHI B IOPOBOM CTPYKTypeE CyJb(OocoaepKalmx

matpuil. IlojydeHHble KOMITIO3UTBI UMEIOT PA3BUTYIO YEIbHYIO ITOBEPXHOCTEL U



BBICOKHME DJICKTPOIIPOBOJISIIIIAE CBOWCTBA, YTO OTKPBIBAET BO3MOXHOCTH HX
PAKTHYECKOrO IPUMEHEHUs JUIsi KOHCTPYMpOBaHUsI pabodero sJeKTpoja B
CHEKTPOCKOIIMHU IJIEKTPOXMMUYECKOT0 UMIIEIaHCa.

Jluccepranmonnas pabora (u3noxeHa Ha 124 crpaHuLax BKIHO4YaeT 9
tabsui 1 40 pUCYHKOB) INOCTPOEHA TPAAUMUMOHHO M COCTOMT W3 BBEJICHMS,
JIMTEepaTypHOro 0030pa, IKCIepUMEHTAIBHOMN IU1aBbl, 00CYKICHUS PE3YJIbTaTOB,
BBIBOJIOB, CIIMCKA LUTHPYEMOM Jreparypbl (YHOMsiHYThl 170 MCTOYHMKOB) W
JBYX  IpujoxeHud.  JlaHHas  jquccepranMsl  SIBISETCS  3aKOHYEHHOM
KBJIM(UKAITMOHHON PabOTOM, BBIIOJIHEHHOM aBTOPOM Ha BLICOKOM Hay4YHOM
ypOBHE.

Bo BBejeHMM  OTpa)keHa  aKTyaJbHOCTb  TEMbl  MCCJIEIOBaHMS,
chopMyIIMPOBaHbI LEIb paboThl, HayyHasi HOBU3HA IOJYYEHHBIX PE3yJIbTaTOB,
IpaKTU4Yeckass  3HAaYUMOCTb,  OINHMCAaHbl ~ METOAbl  MCCIIEJIOBaHUs W
oxapakTepu3oBaHa JIOCTOBEPHOCTH MOJTyYEHHBIX pe3yJbTaToB,
chopMyIMpOBaHbl 3aJa4d HMCCle0BaHusl, 0003HA4YeH JIMYHBIA BKJaJ aBTOpa,
Jlanpl cBejieHust 00 anpoOanuu paboThl U MMyOJIMKALMIX 110 TEME JIMCCEPTALIMH,
CTPYKTYpE JIMCCEPTALMUA U OCHOBHBIX [10JIOKEHUSIX BBIHOCUMBIX Ha 3aLLUTY.

00630p JUTEpaTyphl NpeJCTaBIseT co00i aHanu3 padoT Mo 3asBIEHHOM
~remaruke (MoHorpaduii, 0630poB, cTaTel B HayYHBIX JKypHajlax, MMAareHTOB).
O030p JiMreparypbl HalIpaBJIeH HA pacCMOTPEHUE BOIIPOCOB CHHTE3a KaK I10JIU-
3,4-5THICHAMOKCUTHO(GEHA, TaK U CETYATBIX MOJIMUIIEKTPOIIMTOB C 3a/laHHBIMH
MOpGhOJIOTHYECKUMH CBOMCTBaMU (pa3Mep, Mnopucrocts). B pesynbrare aBrop
dbopMysiupyeT BEKTOp JaJIbHEWIIUMX MCCIEJOBaHUM, OuYepuMBaeT IEIIH,
JIOCTHIKEHUE KOTOPBIX HaMe4yeHo B padore.

DKCIIepUMEHTaIbHASE YacTh COJIEPKUT XAPAKTEPUCTUKH  HUCXOJHBIX
BCIIICCTB, METOJIOB UX OYMCTKH, & TaK)Ke MOAPOOHOE OMMCAHUE DKCIIEPUMEHTOB
1 U3MCPCHHMM, OCYIIECTBICHHBIX aBTOPOM B Ipoliecce padoThI.

l1aBa «Pe3ynprarel U OOCYXJIEHHE» SIBJISIETCS BaXKHEWILEH BO BCeEH
padore, U COJAEPKUT aHAIU3 IKCIIEPUMEHTAIbHBIX JAaHHBIX, TPAKTOBKA KOTOPbIX
XOoporio o0OCHOBaHa W HE HMMEET BHYTPEHHUX IpoTHBOpeuuil. Msyuenue
CUHTC3UPOBAHHBIX  [OJMMEPOB  IPOBOJIUIM €  IOMOILBIO  KOMILJIEKCa
COBpeMECHHBIX MeToJioB HccienoBanus (MK-cnexktpockonus, CreKTpOCKONUs

KOM6I/IHaIII/IOHHOl“O paccesHusl CBETa, CIICKTPOCKOIIUS B BUJIMMOMN U OnvKHEN



WK-o6uactu criektpa, C SIMP-CIeKTpOCKOMNHUs 1 JIp.) M UX JIOCTOBEPHOCTH HE
BBI3bIBACT COMHECHUM.

VyuThIBas TO, YTO CBOWCTBA MHTEPIIOJMMEPHOIO KOMILIEKCAa B BBICLICH
CTEIIEHM 3aBHUCAT OT COCTaBa IOJUAJIEKTPOIUTHOM MATPHIIBI, aBTOP IMPOBEI
HIOUCKOBBIC  HMCCJICIOBAHMSI 1O  BIMSHMIO cocTaBa M MOP(HOJIOTHH
HOJIMDJICKTPOJIMTHOM — MaTpHIlbl KaKk Ha  BO3MOXKHOCTb  (OPMHPOBAHUS
MHTEPIIOJIMMEPHOTO KOMILIEKca noJsiu-3,4-
YTUIICHIMOKCUTHODEH/TIOJIMIJIEKTPOIUT, TaK ¥ Ha MX cBoicra. llpu stom B
KaueCcTBE MAaTPHIlBl  MCIIOJIB30BAIUCh INOPUCTHIE MHUKpPO- W Makporei,
CUHTC3MPOBAaHHBIE  HAa  OCHOBE  pasIMYHBIX [0  CBOGH  MNpHpoOJe
cynb(OCoIepKaIMX MOHOMEPOB. B CTpyKType CHHTE3MPOBAHHBIX MHKpPO- H
Makporejiei ObUla IIpOBeieHa MOJMMepU3alus 3,4-3THICHIMOKCHTHODEHA B
IPUCYTCTBUM MYPaBbMHOW KMCIOTBI € 00pa3oBaHHEM HMHTEPIIOJIMMEPHbIX
KOMILJIGKCOB M HMCCIIENOBAHBl MX JJIEKTPOXUMHUYeckre cBoicTBa. [losmydeHHble
PC3YNILTAThl B JIAIbHEHIIIEM [PEJICTABISIOT UHTEPEC JUIs pa3pabOTKU CIIOKHBIX
KOMIIO3MIIMOHHBIX MAaTepUalioB OMOMEJIMIIMHCKOrO Npoduiis, UCIOIb3YEMBIX B
OMOTCXHUKE U OMOIJIEKTPOHUKE.

Ha ocHoBe mosrydeHHOro ©0raroro 35KCIEpUMEHTaIBHOIO MaTepuaia
aBrop cdopMyJMpoBal Kak oOle MPUHIMIB GOPMUPOBAHHUS CTAOMUIILHBIX
MUKpOIeJieil TI0JIMCTUPOIICYIb(OHaTa, TaK U HEOOXONMMbIE MOP(OIOrHYECcKHe
CBOMCTBA MOJIMAJIEKTPOJIUTHON MAaTpuibl 111 dPHEKTUBHOrO (pOpMUPOBAHHS
KOMIUIEKCA.

B TlpuiioxeHusIX MPUBEJAEHBI CTPYKTYPBI UCIIOJIB3YEMBIX MOHOMEPOB U
IMYJIBIATOPOB, @ TAKKE ONMCAHbl IMPOLECC M Pe3ylbTaThl CHHTE3a 00pasua
cpasienus (CyJbpUpoBaHHbIC MUKPOCHEPBI OTUCTUPOIIA).

B nenom jumccepramponnast pabora C.I'. Jlaumeskunoii «lloaumepHbie
MaTpUIlbl Ha OCHOBE CYJIb(OCOJAEPKAIMX MOHOMEPOB M MX MOAM(HKALHs
Hosn(3,4-7THIICHIMOKCUTHOMEHOM)»  TIPEJICTaBIseT  COOOM  3aKOHYEHHOE
Kcclie/0OBaHue, BBITIOJIHEHHOE Ha  BBICOKOM TEOPETUYECKOM u
YKCIICPUMEHTAILHOM YPOBHE W BHOCSINEE CYIIECTBCHHBIM BKJIAJ B XHMHIO

IIOJIMMEPOB U HAYKYy O MaTepHallax.



PaGora BbIONHEHA ©  odopMieHa JOCTAaTOYHO  TIIATEILHO U
JI0OPOCOBECTHO, TaK YTO HET HEOOXOAMMOCTH aKIIEHTHMPOBAaTh BHMMaHHE Ha
KakuX-110o HejocTarkax. IMEIoTes ciieylolue NoKeaaHus: py JajlbHenIen
1popaboTKe TeMbl ObLIO OBl MHTEPECHO IIPU IOJIYYEHHH HHTEPIIOJIMMEPHBIX
KOMIUIEKCOB TOPUCTBIX cylibdocosepxkaimux mnonumepoB kinacca I1DJI0T
MCIIBITATh TaKXKe GTopcojiepkaliue Cyab(OonoJuMepsl U UX MPOU3BOJIHBIE, YTO
II03BOJIMJIO OBl  IIMPOKO  BapbUpPOBATh  XAPAKTEPUCTUKH  IOJIy4aeMbIX
MaTCpUaAJIOB.

Pesynprarel  jgucceprammu  C.I'.  JlammeBkuHOM — MOryT  OBITh
MCIIOJIL30BAHbl B OpPraHU3allksX, IMPOBOJSILIMX HCCIIE0BaHUs B 00JacTsX
pa3pabOTKK 3alIUTHBIX MOKPHITUH Pa3IMYHOIO HA3HA4YEHHMsI, a TAKKE B psijie
OTCUECTBEHHBIX  NPOQUIbHBIX opranm3anuid, takux kak ['ocHHUM OYb,
WHCTUTYT DKCIIEPUMEHTAILHOW MEIMLIMHBL U JIPYTHUX.

Ha ocHOBaHWW  BBIIIEU3JOKEHHOIO MOXHO 3aKJIOYUTh, 4YTO IO
COBOKYITHOCTH aKTyaJIbHOCTH, HAyYHOH HOBU3HBI U NPAKTUYECKOM 3HAYMMOCTH
yuccepranusi Ceeriansl ['ennaapeBHbl JlanmeBkuHow «llosmmepHbie MaTPHUIIbI
Ha ocHOBe CyJIb(OCOoJAEpKAIUX MOHOMEPOB U MX Moaudukanus noju(3,4-
YTUICHIMOKCUTHO(DEHOM)», TpEJICTaBICHHAasi Ha COUCKAHME Y4YEHOM CTENeHHU
KanjMjlata  XMMHMYECKUMX  HayK,  SBIsEeTC]  3aKOHYEHHOM  Hay4dHO-
KBAJIM(DUKAIMOHHON pabOTO#, B KOTOPOH COJEPKUTCS pELIEHHE Hay4HOH
3aJladyd, HMMEIOIIeH CYIIECTBEHHOE 3HAa4YeHHUe JUIsl  PasBUTHS ~ XUMHH
BHICOKOMOJICKYJISPHBIX ~ COCJAMHEHMH B 00JacTh  KOHCTPYHPOBAHHsI
KOMIIO3UTHBIX MaT€pUaOoB, ¥ COOTBETCTBYET KPUTEPUSM, U3JIOKEHHBIM M. 9-
14 TlosoxeHuss O TPUCYXKIEHUM YUYCHBIX CTEIEHEH, YTBEPKAEHHOIO
nocranosiienem Ilpasutenscrea PO Ne 842 or 24 cenrtsbps 2013 r. B
jeicrBytomeit  penakumd.  Tema W comepxkanue  paOOThI  MMOJHOCTBIO
COOTBETCTBYIOT [ACHOpTy creudanbHocTd 1.4.7. BbICOKOMOJIEKYJISIpHbIC
coeyMuenus (XxuMuyeckie Hayku), a e€ aBrop — Cperyana I'eHHajbeBHA
JlaMieBKUHA  3aCy’KMBAeT NPHUCYXKJACHUs YyYEHOM CTENCHW KaHauJara
XMMHYECKMX HayK 1o crneudanbHoctd 1.4.7.  BbicOKOMOJIEKYJIsSIpHBIE
COCJIMHCHHUSI.

Jluccepranmonnass pabora Csemianbl ['eHHanbeBHbl JlauieBKUHOH

«lloyiuMepHBle MaTpPUIbl Ha OCHOBE CYJb(OCOoJEpKalMX MOHOMEPOB U HX



MO T (UKALS 11oJti(3,4-3>TUIIEHIMOKCUTHO(DEHOM )» 00CcyX1anaco,
jccepranus, apropedepaT W OT3bIB  OHOOpeHBI Ha Mex1a00paTOpHOM
cemunape PI'BY «HUMUCK» umenn C. B. JleGenena 05.09.2023 r. (mportokon
No 4).
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