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MPEJICTABJICHHON Ha COMCKAHUE YUEHOH CTeNeH: KaHIuaaTa XUMUYECKIX HayK

10 crienuanbHocTu: 1.4.4 — puszndeckas XUMHUSL.

B nacrosmee Bpems Yrnepoausie HanotpyOoku (CNT) paccMaTpuBaroTest Kak MepCreKTHBHBIE
MaTepralibl ISl YYBCTBUTEIIBHBIX aCOPOIIMOHHO-PE3UCTUBHBIX Ira30BBIX CEHCOPOB. OcoObI MHTE-
pec MpeacTaByIAoT (yHKIMOHAIHM3UPOBAHHBIE HAHOTPYOKH PA3jIMuHbIMH KJIaCCAMH COEIMHEHMH,
cpear KOTOPBIX 0C000€ BHUMAHHUE YIEISIOT MOJHAPOMATHIECKHM MOJIEKYJIaM, B T.d., POM3BO/I-
HBIM NHpeHa, peHuIKyMapuHa, QTajolHaHuHOB MeTAUIOB. [10/1X0/1, BHIPAXKEHHBIN B HEKOBAJIEHT-
HOM ¥ KOBJIEHTHOH (DYyHKIMOHATU3ALMK EPCIIEKTUBEH ISl TIPEOIOJICHUSI HEKOHTPOJIUPYeMOit ar-
perauuy U yJy4iieHus: CeHCOpHBIX XapakTepucTuk CNT, Takux kak npenesn oOHapyXeHUs, UyBCT-
BUTEJIBHOCTD, CEJICKTUBHOCTh U T.A. bosbinoe pazHooOpasue 1monuapoMaTHyecKuX COCIUHEHUN |
CHHTETHYECKHX MOJXO0/0B K KOBAJEHTHON M HEKOBAJICHTHOM (hYHKIIMOHAIM3ALMHU YIIIEPOIAHBIX Ha-
HOTPYOOK MO3BOJISET MOJIy4aTh MaTepHalibl C 33JaHHBIMU CBOMCTBaMK. CpeIH MoIMapoMaTHIECKUX
COE/IMHEHHUH OOJBIION MHTEpec MpeAcTaBisioT (ranoiuanuuel MetawioB (MPc), oxHako camu
MPc o6nasaroT HU3KOH MPOBOJUMOCTBIO, YTO OTPAHHYHMBAECT UX MPUMEHEHUE B MIOPTATHBHBIX YCT-
poicTBax Juis ONpeie/ieHus pa3InyHbIX ra3oB. CoueTanue CBONCTB YIIepOJIHBIX HAHOTPYOOK (KBa-
3UOJTHOMEPHAsI DJIEKTPOHHAsI CTPYKTYpa, Oojiee BBICOKAsi MPOBOJUMOCTE MO CPAaBHEHMIO C (praso-
[IMaHHHAMH, OOJIbIIAs TUIOLIA/b TTOBEPXHOCTH) B MPC (BbICOKAst YyBCTBHTEIBHOCT K Pa3IMYHbBIM
razaM aHaJluTaMm) IPUBOJUT K CO3JIaHHIO YHUKAIBHBIX a/COPOLMOHHO-PE3UCTHBHBIX Ia304yBCTBU-
TeIbHBIX cHcTeM. OnpeiesieHHble TIePCIIeKTHBEI OTKPhIBAET BO3MOXKHOCTE NosrydeHus 3D crpykry-
pbl Ha OCHOBE YIJIEPOJHBIX HAHOTPYOOK, NMEPEKPECTHO CINUTBIX YE€pe3 pa3IMYHbIE MOJIEKYIIbI-
JIMHKEPHI, B KAYECTBE KOTOPBIX TAK)KE YAaCTO MCIIOIB3YIOTCS TMOJIMapOMaTUYECKHe MOJIEKYIIb. Takue
3D crpykrypel CNT moryr oGnamarh crnenuduueckuMu MOp(HOJIOrHYECKUMH, JIEKTPUUYECKUMH,
aIcOpOIIMOHHBIMU M CEHCOPHBIMH CBOWCTBAaMHU. B CBsI3H ¢ 3THM HccienoBaHue QYHKIMOHATU3UPO-
BaHHBIX MaTe€pPHUaOB HA OCHOBE yIVIEPOJHBIX HAHOTPYOOK, B T.4. 3D CTPYKTYyp M3 HHX, IPECTABIIs-
eT OONBIION MHTEPEC U HOCHT aKTYyaJIbHBIM XapakTep BBULY BO3MOXKHOCTH UX HUCITOJIb30BAHUS B Ka-
yecTBe 00JIee YyBCTBUTEIBHBIX aJCOPOLMOHHO-PE3HCTHBHBIX I'A30BBIX CEHCOPOB, YeM CEHCOpPbI Ha

OCHOBE MCXOJIHBIX YIVIEPOJHBIX HaHOMaTepuasaoB. PaboTa umeeT CUCTEMHBIN XapakTep B 00yacTu



(u3nyuecKol XMMHMHU M CIPaBeUTHBO KBATH(UIIUPYETCS KaK BBIIOJHEHHAS M0 CrienuanbHocty 1.4.4

— (puzuueckas XuMHsL.

B pabore BnepBeie BrepBble METOJOM HEKOBAJICHTHOM M KOBAJIEHTHOW (DYHKIIMOHATM3AIMU
YIJIEPOHBIX HAHOTPYOOK mosTy4yeHs! HoBble TuOpuaHble Matepraibl SWCNT ¢ npou3BOAHBIMY 1H-
peHa, GpeHunKymapuHa, GTaTONHaHIMHOB KPEMHUsI, IHHKA U KobaybTa. [lokasaHo, 4To ¢ yBeauye-
HHEM YHC/Ia MMUPEHOBBIX 3aMECTUTENEH B MOJIeKyJe (rajolnaHuHa IIMHKA HAaOI0aeTesl pOCT CeH-
COPHOTO OTK/IHMKA CJI0EB THOPHUIHBIX MAaTepUaIOB HA aMMHaK, a Tak e, YTo THOpUIHbIE MaTepua-
JIbI, TIOJYYEHHBIE METOJOM KOBAJICHTHOH (yHKIMOHaMU3anuu, oOnajgayu OoJbLIeH CTeneHbIO
OOJIBIIMM CEHCOPHBIM OTKJIMKOM Ha aMMHaK, 4eM THOpUAHBIE MaTepHasbl, IOJYYEeHHBIE METOOM
HEKOBAJICHTHOH (DyHKIIMOHAIM3AIMU. Y CTAHOBIICHO, YTO HA CEHCOPHBIM OTKJIMK CJIOEB THOPUIHBIX
MaTepUaioB BIMSET KaK IIPUPOJA MOJIUAPOMATHIECKOM MOJIEKYJIbI, TAK U THUI (D)YHKIIMOHAIU3ALUH.
Haiiziena xoppensiius MeXay CTENeHblo (DYHKIMOHATU3AMH YIJIEPOAHBIX HAHOTPYOOK M BEJIUYHU-
HOM CEHCOPHOTO OTKJIMKA MX CJIO€B HAa aMMHAaK. Y CTAHOBJIEHO, YTO HAHOOJBIIUM CEHCOPHBIM OT-
KnuKkoM obnananu 3D rubpuHeie MaTepraisl, a cpeau 3D ruOpuIHBIX MaTepraioB Hanboee Bbl-
COKHMM CEHCOPHBIM OTKJIMKOM Ha aMMHaK ¥ cepoBoJiopo]] obnanan 3D marepuan B KOTOPOM B Kaue-
CTBE MOJIEKYJIbI-THHKEPA BBICTYNaI (TATOIMAaHUH KOoOaIbTa ¢ 3aMECTHTESIMU BO (pTasonuaHuHO-
BOM KOJiblle. BelMunHa CeHCOPHOro OTKJIMKA TAKUX CJIOEB Ha aMMuak Oblia B 15-37 pa3 Boliie, ueM
OTKJIMK CJIOEB HCXOHBIX HAHOTPYOOK.

Jluccepranus COCTOUT M3 BBEJEHHsI, 0030pa JTUTEPATyphl, SKCIIEPUMEHTAIBHON yacTH, o6Cy-
XKJICHUS Pe3yIbTaTOB, 3aKJIIOYCHHUSI U BBIBOJIOB, @ TAK)KE CITUCKA JIUTEPATYPHI.

C ToYKM 3peHHsl HEZIOCTATKOB B paboTe, Mociie IMPoYTeHHs aBTopedepara BOZHUK PsiJl BOIPO-
COB!

1. B paznene Hayunasi HoBu3Ha aBTop npuBoauT (pasdy: «Ha mpumepe yriepoJHbIX HaHOTPYOOK
C IMIPOM3BOJHBIMH ITUpPEHa U (PEeHUIKyMapHHa [10Ka3aHO, YTO THOPHIHBIE MATEPUAIIbI, TTOIYYEH-
HbIE METOJIOM KOBAJICHTHOM (yHKIHOHATHM3AIMEH yriepoJHbIX HaHOTPYOOK, obmagamu 0oib-
el CTeneHblo (QYHKIMOHATH3AUN U OOJIBIIAM CEHCOPHBIM OTKIMKOM Ha aMMHAakK, yeM ruo-
pUIHBIE MaTepUalIbl, MOJyUYeHHbIE METOJIOM HEKOBalIeHTHOU (yHkumonanusanuu». He coBcem
IOHATHO, YTO XOTEJ aBTOP IOJpa3yMeBaeT 101 OOblIel crmenenblo PyHKUUOHANU3AUUU, KAK
9Ta CTEINeHb OIIEHUBAIACH M B KAKHMX €ICHHIIAX?

2. B pazznene I'mOpuanbie MaTepuasibl, MOJy4YeHHbIE METOAOM HEKOBAJEHTHOH ()yHKIHMOHA-
Juzauun SWCNT ¢ranoumannnamu nuHka U kobanbra. Bausinue KomvecTBa MUpeHo-
BBIX 3aMeCTHTeJ/IeH Ha CeHCOPHbIEe CBOICTBA rTHOPHIHBIX MAaTEPHAJIOB aBTOpP 00CYKIAeT pe-

3YJIbTaThbl (1)}’HKI.IPIOH3JII/I3aIIHI/I YIJIEPOAHBIX HaHOpr6OI( CChIIasCh HA JJAHHBIC, IPUBEACHHBIC HA



puc. 2 1 pHc. 3., OIHAKO ATU PHCYHKH, IIPUBEJCHHBIE B aBTOpedepaTe, K COXaIeHHIO, He o0a-
JAI0T JIOCTaTOYHBIM KaueCTBOM, JUIs TIOATBEPIKIACHHUS IIPUBEICHHBIX BHIBOJIOB.

3. HauGonpmui nMpakTUYECKUi HHTEPEC MpPeICTABIISIOT Pe3yJIbTaThl aCOPOIMOHHO-PE3UCTUBHBIX
CEHCOPHBIX OTKJIMKOB (PyHKIMOHANK3HPOBaHHBIX ciioeB CNT, mpuBeeHHBIX Ha puc. 5, 6, 15, 16
u T.4. OfHaKO aBTOP HE MPUBOJHT JAaHHBIE O BOCIPOU3BOJUMOCTH IOJYUYEHHBIX OTKIMKOB Ha
JUIATEIbHBIX BPEMEHHBIX ITPOMEXYTKAX, YTO MOXKET OBITh BAKHBIM IIPH NPAKTHUECKON peanusa-
I[MH TOJTyYeHHBIX PE3YJIbTAaTOB.

Hecmotps Ha oTMedyeHHble 3ameuanusi, pabota MBanosoit B.H. cooTBeTCTBYET YPOBHIO KaH-
JUIATCKOM auccepranuy ¥ o0siagaeT HECOMHEHHOM TEOPEeTHYECKONW M NPAKTHUECKOW 3HAYMMO-
ctbio. [To Teme paboThl OnyOIMKOBAaHO JOCTATOYHOE KOJIMYECTBO paboT (8) B peLieH3UPYEMBIX Me-
JKIYHapOJHBIX XypHaiaX, pekoMeHaoBaHHbIX BAK P®, B ToM yucie mecThb crarei B KypHaiax
IEPBOIO KBapTHJIS U JIBE CTAThH B )XYpHAJIaX BTOPOTO KBAPTHUIISL.

Jluccepranus WBamoBoit Buxrtopunm Huxomaemn: na Temy «[IOJIVUEHUME U
VCCJIEJJOBAHUE CEHCOPHBIX CBOMCTB I'MBPUJIHBIX MATEPUAJIOB HA OCHOBE
VYTJIEPOJHBIX HAHOTPYBOK W ITPOM3BOJAHBLIX OTAJIOLIMAHWHA, IIMPEHA U
OEHUJIKYMAPHWHAY» siBnsieTcsi 3aBeplIeHHBIM HAaY4YHBIM HUCCIIEJOBAHUEM, COOTBETCTBYET Tpebo-
BaHusM BAK, npeabsBiseMbIM K KaHIUAATCKAM JIUCCEPTALIUSAM, a €€ aBTOP 3aCiIy’KUBACT IIPHCY K-
JIEHHs HCKOMOM yYEeHOM CTEIeHH KaHIUAaTa XMMHYECKHX HayK 1o crenuaabHocTsM 1.4.4 — pusn-

qecKasa XuMusl.

Kanauiar XuMHYECKUX HayK,

CrenranbHOCTh 1.4.4 — pusnveckas XUMHUS
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