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No2 ot 15 mas 2026 rona

oBeTa 24.1.141.03
[IpucyTCTBOBAJIN:
IIpencenarens 3acea

Hust, 3aMLIIpE/IceIaTeNs COBETA, JOKTOp XUMIICCKIX HayK
B. H. Annpees (2.6.9.),
yUEHBIH CEKPETaph, KaHAn

ar xumuueckux Hayk T.P. Acinamaszosa (1.4.4.),
JOKTOp XUMHYE

cxux Hayk S. I'. ABzieeB (2.6.9.)
JIOKTOP XMMHYECKUX HAyK H. H. Aunpees (2.6.9.),

JIOKTOP XMMHYECKMX Hayk B. B. Apcnasos (1.4.4.),
JIOKTOp XMMHYeCKuX HayK f. 3. Bonomms (1.4.1.),
JIOKTOp XMMHYECKHX Hayk M. C. I'puropses (1.4.1.),
JIOKTOp XMMHYECKHX HayK B. B. JTywmmwk (2.6.9.),
JOKTOp XuMudeckuX Hayk O. B. Jlementnena (1.4.4.),
JOKTOp XUMHYECKHX HayK, WICH-KOPP. PAHB.I. Epmos (1.4.4.),
JOKTOP XMMHYECKUX HAyK M.A. Kasmnuna (1.4.4.),
noktop xumuueckix Hayk FO.M. Kysnenos (2.6.9.),
JOKTOp XuMuYecKuX Hayk I'. B. JIucyuxud (1.4.4.).
JOKTOP (hH3HKO-MAaTeMATHIECKHX HAYK B.A. JlomoBsckoii (1.4.4.),
JIOKTOp XUMHYeckuX Hayk AL MaprteiHoB (1.4.1.),
JOKTOP XUMHYECKHX HayK A M. Mapuiakos (2.6.9.),
JOKTOP XUMHUYCCKHUX HayK A.A. Hexpacos (1.4.4.),
JIOKTOP XMMAYECKHX HayK B. A. Cadonos (2.6.9.)
JIOKTOP XU

wvuueckux Hayk C. JI. Cenexrop (1.4.4.),
JOKTOp (hKU3UKO-MaTeMAaTHICCKUX HAYK I

Termuk (1.4.4.),
JIOKTOP (PH3HKO-MATEMaTHUECKIX HAYK JLW. Tpaxtentepr (1.4.4.),
JIOKTOp XMMHYCCKIX HayK AS]. ©puaman (1.4.1.),
JOKTOp (U3MKO-MATEMaTHICCKUX HAYK A.H. Xonau (1.4.4.).
[OBECTKA: npusHsTHE K 3allUTe UCCCpTaIii BeJyLlIEro Hay4HOro COTPYAHHKA
naGoparopuy SJIEKTPOHHBIX H (HOTOHHBIX MPOLECCOB B MOTMMEPHBIX HaHoMarepuamax
H®XD> PAH T'PUBKOBOM  OKCAHBI

JIEOHUIOBHBI ~ «KOMIUIEKChI
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SJIEKTPOITPOBOJIANINX ITOJIMMEPOB C MAKPOMOJIEK Y JISSPHBIMHA MATPUILIAMU
KAK OCHOBA MHOI'O®YHKLIMOHAJIbBHBIX MATEPHUAJIOB C VIIPABJISIEMBIMU
CBOVICTBAMM», TIpe/IcTaBICHHAS HAa COMCKAHUE YYEHOH CTEIEHH T0KTOpa XUMHYECKHX
HayK [0 crenuaibHoCcTu 1.4.4.-Pusndeckas XUMHS (XUMHYECKHE HAYKH).

Yuecublii cexkperaps T.P. AciamasoBa coofiaer o npukase mupexropa MHCTHTYTa 0
MPE/ICENATE/IBCTBYIOLIEM Ha 3aCellaHMM 3aMecTUTele npeacenarens auccoeta B.H.
AHJIpeeBe B CBA3M ¢ OTCyTcTBHeM akanemuka A.JO. [{uBamse, a Takke O AMCTAHIIHOHHOM
BEJICHWH 3ace1aHMs COBETA.

[Ipencenares 3acealnsi. 3aMEeCTUTENB NIpecenarelis coeta B.H. AHnpeer
KBopym nmeercs. MoskeM HauMHATB.

Crymranu: yaeHoro cekperaps auccosera T.P. Aciamasosy.

Jmccepraums T'puGkosoit O.JI. mpolrta NpeIBapuUTENbHYIO SKCIEPTH3Y Ha
3aCeIaHuy CEKIIMM YUYEHOro coBeTa «PU3HKOXHMHUS HAHO- M CYIIPaMOIEKYJSIPHBIX CHCTEM »
npu ®I'BYH U®XD PAH. nporokon Ne202 or 17 ampens 2026 r., rie moaydmia
[IOJIOKUTEILHYIO OLEHKY W PEKOMEH/IOBaHa K 3alllUTe Ha COMCKAaHWE YYEHOI CTEelneHu
JIOKTOpa XUMHYECKHX HayK M0 crieuuanbHOCTH 1.4.4. - Ouzndeckas XuMus (XAMHUYECKHE
HayKH) Ha quccosete 24.1.141.03, neiictByromenm npu UncTutyTe.

Komwuccus muccoBeTa B coctaBe JOKTOPOB XMMUUYeCKuX Hayk (1.4.4.) ApcrnaHoBa
B.B.. J[lementseBoii O.B., Cenekrop C.JI. 03HaKOMHIHCH C JUccepTanue u
aBTOpedepaToM 1 PeKOMEHIOBAIIM €€ K 3aIlUTe Ha HALIEM COBETE.

Juccepranuio npeacrapnger npeaceaarens komuccun Cenexrop C.JL

Huccepranmonnas  pabora  I'pubkosoit  O.JI.  mocBsieHa  BBISBICHHUIO
3aKOHOMEPHOCTEH  MPOIECCOB  XHMMHYECKOTO M 3JJIEKTPOXHMHYECKOrO  CHHTE3a
5JICKTPONpPOBOAAIINX MoaumepoB (DIIIT) u BauaHMS ycIoBHil CHHTE3a HA UX CTPYKTYPHO-
MOP(OTOrHYECKHE XapaKTEPUCTUKK M QYHKIIHOHAIBHBIE CBOHCTBA. AKTYAIbHOCT TEMBbI
AMCCepTalliy  OIIPE/IENIICTCS, C OIHOW CTOPOHBI, HIMPOKOH Cdepoil NpuMeHEHHUS
pasauueix  OIIIl,  KoTopele ABIAIOTCS  MEPCHICKTUBHBIMM — MaTepHaTaMH  UIs
MCTIOJIb30BaHMUS BO MHOTHX O0JIaCTAX TEXHUKHM OT aHTHCTATUYECKHX, TMPOBOISIIMX H

AHTUKOPPO3HOHHBIX  MOKPBITHA 10  (QYHKIMOHAIBHBIX  CJIOEB B  pa3IMYHBIX
3/JICKTPOXPOMHBIX,  3JICKTPOTIOMUHECIIEHTHBIX M (DOTOBOJIBTAWYECKUX YCTPOHCTBAX
ONTO3JIEKTPOHUKMU, & C IPYTOM CTOPOHBI, OTCYTCTBHEM CHCTEMATHYECKHUX HCCIIEI0BAHMI B
9TOH cepe.

OueBuaHO. uTO CBOMCTBA (hOPMUPYEMBIX I8 Pa3THYHBIX Ha3HaueHwil cioe DIII1
3aBHMCAT OT YCJIOBUH CHHTE3a [I0JIMMEPA U THIIA UCIIOIb3YEMBIX JOIAHTOB, B YaCTHOCTH,
OT COCTaBa M CTPOCHHUS BOJOPACTBOPHUMBIX MaKpOMOJIEKYIpHbIX MaTpull (MM). Takue
MaTpHUIlbl HE TOJILKO WTPAIOT pOJib JOMUPYIOLIEr0 aHHOHA MJIM OCHOBHOTO KOMITOHEHTA
pacTBOpa S57ACKTPOIMTA, HO M AKTHUBHO BIHWAIOT HAa KUHETHKY CHHTE3a, CTPYKTYpPY H
CBOHCTBA I10JIy4aeMBIX [OTMMEPHBIX KOMILIEKCOB. [IpH4&M HECMOTpS Ha TO, UTO UCTOPHSI
npumeHeHnst MM 171s yiydienus QyHKIMOHAIBHBIX XapakTepiucTuk D111 HacuuThIBaeT
yxe Oomee TPEX NECATUIETHI, HMCCIEIOBAHHS B 3TOH 06JACTH 10 CHX [I0Op HOCHAT
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(hparMeHTapHbIi M HECUCTEMATU3UPOBAHHBIN XapakTep. B To e BpeMs Te3wc o ToM, 4To
A CO3JaHMA MATepHUalOB C 3apaHee 3aJaHHBIMH CBOMCTBAMH [UIs OMNpe/IeIeHHBIX
MPHUMEHEHNH HEOOXOIMM KOMILIEKCHBIH aHAIN3 BIMSAHUS CTPYKTypsl MM Ha cuHTe3,
CTPYKTYpY 4 CBO#cTBa GOopMUPYEMBIX B UX npucyTcTBHH DIII1, He BBI3BIBAET COMHEHMIA.
He tpebyer obocHOBaHMiT Takke M HEOOXOAMMOCTh YCTAHOBJICHUS OOIINX M YACTHBIX
TCHACHUMHA M 3aKOHOMEPHOCTEH MOAM(PUKALMU CTPYKTYPHl IOJMMEPA C LEBIO
HANpaBJICHHOIO BJIMAHMS Ha €ro coucTBa. MIMeHHO Ha 3amonHeHue 3Toro npobena u
HarpaBjieHa paccMaTpuBaeMas padora.

B kadecTBe wUenM AMCCEPTAMOHHONW paboOTHI aBTOp AEKIAPUPYET YCTAHOBJICHME
OCHOBHBIX 3aKOHOMCPHOCTEH BIMSAHHS CTPYKTYPBl BOAOPACTBOPUMBIX MM ¢ 10KaIBHO-
YIOPSIOYCHHBIMH (YHKIMOHAIBHBIMU U HOHOTEHHBIMH IPYIIIIAMH Ha XOJ XMUMHYECKOTO
M 3JIEKTPOXMMHUYECKOI0 CHHTE30B DJIEKTPONPOBOAAIIMX TIOJIMMEPOB, CTPYKTYpY M
CBOMCTBa  OOpasylOIIMXCd  KOMIUIEKCOB, a  Takke  pa3paloOTKy  METOIOB
LE€JICHANIPABACHHOI0 CHHTE3a MaTE€PUAIIOB Ul IPAKTHIECKUX IIPUMEHEHUIA.

lIpeacraBiennas QuccepTalus XOPOIIO CTPYKTYPHPOBAHA, COCTOUT W3 BBEICHWS,
BOCBMH IJ1aB, BEIBOJIOB, CTTHCKA MCIIO/I30BAHHBIX B pab0Te HCTOYHHUKOB M3 385 CCHIIOK Ha
pabOThI POCCHICKMX U 3apyOeKHBIX aBTOPOB, a TAKKE CIIMCKA YCIOBHBIX COKPALIEHHMIA.
Marepuan usnoxen Ha 338 cTpanunax, oH couepskut 116 pucyHkos u 45 Tabnun. Kaskmas
r1aBa CHaGxkKeHa Y€TKO cHOpMYIUPOBAHHBEIMU BEIBOIAMHU.

Bo BBemeHun npuBoauTcs OOOCHOBAaHHWE TEMBI HMCCIIEJOBAHUS, ONMMCHIBAETCS €ro
aKTyaJIbHOCTh U CTCIIEHb HAYYHON pa3spabOTaHHOCTH, (QOPMYIHPYIOTCS LElb W 3aJadd
paboThl, yKasblBAeTCS HAayYHass HOBM3HA, TEOPETHYECKAs M MPAKTHUECKAs 3HAYUMOCTD,
[IPUBOATCH OCHOBHBIC I1OJI0XKEHHS, BBIHOCUMBIE Ha 3aIUTY, IepeurcIeHbl KOH(DEpEHLIY,
Ha KOTOPbIX OBLIN anpoOUpOBaHbl Pe3yIbTaThl pabOTHL, OTPaKEH JIMUHBIH BKIa/l aBTOPA.

B nepeoii rnaee, MOCBALIEHHON 0030py JIUTEPATyphl, pacCMOTPeHs! Kiaccs DI,
OMHMCAaHBl ¥ OXapaKTePH30BaHbl CYLIECTBYIOUIME METOABI HMX XHMHYECKOr0 U
3JEKTPOXMMHYECKOro cuHresa. Kpome TOro, 3gech ONHCAHO MPUMEHEHUE CIIEKTPO-
3JICKTPOXMMHMYECKHUX M3MEPEHUH I ~ MCCIeNOBaHMS djekTpocuHTesa DIl wu
OKHCITUTE/IbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB B HHUX.

Bropas riaBa coaepxkuT onucaHWe OOBEKTOB MCCIEIOBAHUS, METOIOB HX
NIOJArOTOBKH, METOIMK XMMHYECKOI0 M 3JIEKTpOXUMHYeCcKoro cunresa DI pasnuyHbIx
KJI1acCoB, a TakKe METOJOB HCCICOBAHUA, NMPUMEHSEMBIX JUIS U3YYEHHS MPOLECCOB
CHHTE3a, (U3MKO-XMMHYECKUMX CBOWMCTB MOIYyY4aeMbIX TMOJMMEPOB M  JBIPOYHO-
TPaHCTIIOPTHBIX,  JBIPOYHO-WHIKCKLIHOHHBIX,  (DOTOIIEKTPHYECKHX, CEHCOPHBIX U
3JIEKTPOXPOMHBIX CBOMCTB MX CIIOEB.

B riaase 3 paccmaTpuBaroTCs 0COOCHHOCTH 3JIEKTpoXMMHYeckoro cuuresa JITIT B

BOJHBIX PacTBOpax B MPHUCYTCTBUM MOJMINEKTPOIUTOB PA3IMYHOTO CTPOEHHS, IPUYEM
npouecc mnpoeoautcs 0Oe3 no0aBieHMS (DOHOBOTO IJIEKTPOIMTA, UYTO OTIMYAET

OIHKCHIBACMBIH U HCCIICIyEMBIH TOIXO0/ OT OOIIEIPUHATOTO. BhIsiBiIeHbI O6II1E YepPTHI 115

(F%)



Beex OIIII, a Takke MHAMBHIyanbHBIE OCOOEHHOCTH MHPOTEKAHMS CHHTE3a KAJKJIOTO
nosuMepa u GakTopsl HA HETO BIHAIOLIHE.

['naBa 4 nocBsIEeHa XMMUYECKOMY CHHTe3Y pasinudHeix D111 B BOTHEBIX pacTBoOpax B
NPUCYTCTBUM  TTOJMMEPHBIX  CYJIbQOKHMCIOT —Pa3IMYHOTO CTpoeHus. [Iposomurcs
CpaBHEHHE XMMHMYECKOTO U IMEKTPOXUMHUUECKOIO CHHTE30B.

B Tmase 5 paccMOTpeHBl — (U3HKO-XMMHYECKME  CBOHCTBA  IOMYYEHHBIX
SJEKTPOXUMHUYECKH M XuUMHYecKH KomiuiekcoB OIIIl ¢  mommanekTpoiuramu.
Hccnenosano BIUSHHE CTPYKTYPEl M (GOPMBI (KHCTOTA MM COJIB) MOMMAJIEKTPOIMTA Ha
3JCKTPOHHYK) M XHMHYECKYK)  CTPYKTYpPY,  CHEKTPO-JIEKTPOXMMHUUYECKHE U
dJIeKTpoXuMHYecKue cBoiicTBa croes DI, a Taxoke ux Mopdonoruo.

B rmaBe 6 rmpuBeneHBl pe3ynbTaTHl MCCIENOBAHHUI CBOMCTB KOMIO3UTHBIX
MaTEepHaJIOB, IIOJYYEHHBIX U3 XMMHUYECKHA CUHTE3UPOBAHHBIX KOMIUIEKCOB IMOJIMAHWIMHA
ITAHH ¢ 2D HanOCTpyKTypaMmu, B KauecTBEe KOTOPHIX MCIIOIB30BANICS rpadeH pa3InyHoi
CTENCHH OKHCICHHOCTH (ol - mosyokucnennsiii rpaden; I' - BocctaHOBIEHHBIH rpaden),
a Tarke rpadenonogodHeie aucyasbun moaubaeHa (MoSz) u aucynabdua Bojibhpama
(WS3). Ilokazano, uyro cocraB kommuiekca IIAHW-momukucnora u mpupoma 2D
HAaHOCTPYKTYP  BIAMSAIOT Ha  BCKO TraMMy  ONTHYECKHX,  JJIEKTPHUUECKHUX H
3NIEKTPOQU3NYECKHX CBOWCTB CI0€B KOMIIO3UTOB, a TAKXKe Ha UX MOP(ONIOrHo.

[Tosyuensl KOMNO3UTHI ¢ aMOMMONAPHON NMPOBOAUMOCTEIO. [IpoaeMoHcTpUpoBaHO,
YTO U3MeHeHHe cofepkanusd 2D Hanoctpykryp WS2 wiin MoS:; B nanokomnosute [TAHU-
[TAMIICK MO0’KHO MCIIONB30BaTh /I YIpaBJIeHUA TUIIOM OCHOBHBIX HOCHTENEil 3apsia,
WX KOHIIEHTpauMeH 1 MOABHKHOCTEHIO B TOJTUMEPHOM HaHOKOMITO3UTE.

['naBa 7 nocssueHa snekrpononumepusauny DJ1OT u nupposna B BOJHBIX pacTBOpax
(GTaTOLMAaHNHATOB IIMHKA U Mead, ¢ KapOOKCWIATHBIMU TPYINAMH, MPHYEM MpoIece
npoBoAUTCsl 0e3 UCMOIb30BaHUs (DOHOBOTO 3JEKTPOIUTA, a (TalOLMAHUHATEI [IUHKA U
MeIH ABJISIOTCS U JOMUPYIOMMMHA aHHOHAMH, ¥ OCHOBHBIMHM KOMITOHEHTaMH 3JICKTPOJIUTA
npu snekrpoxumudeckoM cuHTese OIIII. OGo3HaueHBbl NMpPEUMMYLIECTBA M HENOCTATKH
UCIOIB30BaHUS BOJOPACTBOPUMBIX MATpULL.

B rnase 8 moapo6HO M3/I0KEHBI HECKOJIBKO IIPUMEPOB HallpasjieHHOro cuHTesa D11
pPa3TUYHOTO Ha3HauYeHWs. ABTOpoM pa3paboTaHbl KOMIIO3UIMH C  BBEICOKMMH
(YHKIIMOHATHHBIMHU XapaKTePUCTUKAMHU U YIyYIIEHHBIMU PECYPCHBIMU NTapaMeTpaMu IS

MPOBOSIINX «UEPHUI», JBIPOYHO-TPAHCIOPTHHIX ¢10¢B ([JTC) COMHEUHBIX 3/1EMEHTOB,

4



ABIPOYHO-HHKEKIIMOHHBIX ¢i10eB ([IMC) oprannueckux CBETOU3/IYYarOINX IHO/I0B, CJI0EB
ONTUYECKMX CEHCOPOB aMMHaKa M JJIEKTPOXPOMHBIX YCTPOMCTB, a TakkKe I CIOEB,
5} deKTHBHO COPOUPYIOMIUX Pa3INYHBIE BUPYCEI, /I CUCTEM OUHCTKH BOJIBL

Ilo pesynbratam mucceprauuu omy6GmukoBaHo Gonee 50 craTeil B poccuiickux u
MEKIyHAPOAHBIX KypHaJIax.

ABTOpPOM TIPOZIENIaH OTPOMHBIN O0BEM HCCIIENOBAHMII M TIOJNyYeH IeMblil psn
MHTEPECHBIX W BaXKHBIX pe3y/bTaToB. B KadecTBe peKkOMeHIAIMH IO AajbHEHIeit
00palOoTKe MOMYYEHHOrO MacCHBa pPe3yJIbTATOB HANpalIMBaeTcs MNpelTOKeHHe 00
UCII0JIb30BAHUH MCKYCCTBEHHOTO MHTEIIEKTa [UIsi MHOTO(aKTOPHOro aHaIn3a.

OmuuM w3 nocTwxeHuil paboThI, ONpeNeNsIOMNX €€ HAYYHYIO HOBH3HY, aBTOp
CUMTACT JI0KA3aHHOE IMOJIOKEHHE O TOM, YTO MOKOCTh LIETH IMOJMKHCIIOTH OKA3BIBAET
ONpeJeNstolee BIUSHUE Ha (GopMy «3apojsluieil» TBepmoit ¢aser ITAHU, a Ttaxke
MOPGOJIOTHIO IJIEHKM HAa pPAaHHUX CTaaMAX ODJIEKTPOOCAKIEHHSA. ITO TIONOKEHHE
BBITJIAEN0 OBl 3HAYMTENIBHO BecoMee, eciii OBl MOXHO OBLIO ChOPMYIMPOBAThH HEKHE
PEKOMEHIALNH TI0 UCIIOIB30BaHUIO B KAUECTBE MaTPUIIB MOJUKUCIOT ¢ ONMpeAenéHHON
THOKOCTBIO [UI ONTUMHU3ALMU TE€X WIH UHBIX (YHKIHOHANBHBIX XapaKTEPUCTHK.

ITo TexkcTy nuccepTallMM MOKHO CIElaTh HECKOJIBKO KOHKPETHBIX 3aMEYaHui 110
HeyJa4HBIM (POPMYJIMPOBKAM M OleYyaTKaM, HO He BJIMseT Ha OOLIYI0 MOJTOXKHUTETbHYIO
OLIEHKY MPEICTaBICHHOIO IUCCEPTAIIMOHHOTO HCCIEI0BAHMS.

B uemom KoMmuccHs CUMTaeT, 4TO IpejcTaBieHa Oonpluas 3akoHYeHHas paboTa,
KOTOPYIO MOYHO PEKOMEH/10BaTh K 3allUTe Ha IUCCEPTALIMOHHOM COBETE.

AKTyaJbHOCTh HAy4YHOH M MNpPaKTUYeCKOH 3HAYUMOCTH pabOoThbl HE BBI3BIBAET
COMHEHHMs, T.K. € YYETOM I[IOJIyYEHHBIX pe3yJbTaToB pa3padoTaHbl [BIPOYHO-
TPAHCIIOPTHEIE CIIOM I OPraHWYECKHX M TEPOBCKUTHBIX COJHEYHBIX JJ€MEHTOB Ha
OCHOBE DIEKTPOOCAXKIEHHBIX KOMIUIEKCOB aHWIMHA U 3,4-3TUIEHIHOKCUTHO(DEHA
[ID/I0T ¢ noamdneKTpoNuTaMy, U IPOJEMOHCTPHPOBAHA CBA3b MENKIY COCTABOM H
CTPYKTYPOIf KOMILIEKCOB U XapaKTePUCTUKAMH COTHEYHBIX 3JIEMEHTOB;
pa3paboTaHbl ONTHYECKHE CEHCOPHBIE CIIOM Ha aMMHAK Ha OCHOBE 3JIEKTPOOCAXKIEHHBIX
cinoeB KoMruiekcoB DIIII ¢ moNM3NEeKTPOIUTAMH Pa3IMYHOIO CTPOEHHS, UX CMECAMH U

¢ranonuaHuHaTaMy IUHKA 1 MeIu. [TokaszaHo, 4TO COCTaB, CTPYKTYpa, MOp}OJIOTHs 1

p33p360TaHBI QJOTOHYBCTBHTGHBHLIG CJIOM Ha OCHOBE 3JICKTPOOCAXKICHHBLIX KOMILICKCOB

[1310T u nonunupposa ¢ GrarouuaHuHaTaMHU METAIIIOB, TOKa3aHa MEPCIEKTUBHOCTD HX
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UCIIOJIb30BAHUS B OpraHNUYecKux (poronuonax; pazpaboTaHsl COCTaBBI
BOAOAUCIIEPTUPYEMBIX ~ KOMIIO3MIMM  Ha  ocHOBe  KoMmiulekcoB I[IAHU ¢
TNOJUCYTB(MOKNCIOTaMA PA3NTUIHOTO CTPOEHMUS ISl HAHECEHHUs (YHKLMOHATBHEIX CIIOCB
METOZaMU IMyIbBEPU3ALIUH U CTPYHHOM MeYaTH, ¥ 10KA3aHO, YTO MOIYYAEMBIE CIOH MOTYT
OBITH YCIICIUHO WCIMONB30BAHBI B JJIEKTPOXPOMHBIX, OITOJIEKTPOHHBIX M CEHCOPHBIX

YCTPOHCTBAX, @ TAKKe B KAUECTBE aHTUCTATUYECKUX IOKPHITHII U COPOEHTOR BHPYCOB

rpHMIIa.

1) Brnepseie II0Ka3aHo, 4TO BOJIOPACTBOPUMBIE IIOJIUDIIEKTPOIUTHBIE
MaKpOMOJIeKyJ/IsipHble MaTpullbl (MM) pasinyHoil XUMUYECKO CTPYKTYpbI, COAEpIKAIINE
JIOKaJIbHO-YIOPSI0YEHHbIE (DYHKIHOHATBHBIE TPYIIBL, BEICTYIAIOT B KAYeCTBE TEMILIATa
[IpY JIEKTPOXUMHUUECKOM M XUMHYeCKOM cunTe3ax DI, yckopss mpomecc u usMenss
3JIEKTPOHHYIO M XUMHYECKYIO CTPYKTYPY, (PU3HKO-XMMHUUECKHE CBOHCTBA U MOP(HOIOTHIO
cmoeB KoMmiuiekcos OIIIT. Meronom cnekTpodoTOMETpUM MOKa3aHO, YTO TEMILIATHBII
3(dexT npu CcHHTE3e NONUMAHUINHA ONpEesIeTcs MNpeABapUTENbHON accolnnalmeit
IPOTOHUPOBAHHOIO aHMJIMHA ¢ AHMOHHBIMU IPYINIIAMH MOJIMKHUCIOT. BriepBbie MeTOmOM
in situ aTOMHO-CHJIOBOM MHMKPOCKONHMH B IIPOLECCE 3JIEKTPOMOIMMEPH3AIIMHE aHUIMHA
MPOJIEMOHCTPUPOBAHO, YTO IMOKOCTh LENHU TOJMKHCIOTH OKa3bIBAET OIPEJIENIOIIEe
BIMsHME Ha GopMy «3aponslueit» TBepnoit ¢aser [TAHW, um B panbHeifluem Ha
MOP(OIOTHIO [0y4aeMBIX CIIOEB.

2) Ha mpumepe I119/10T u ITAHHM BnepBoie npoAeMOHCTPHPOBAHO JOMUHUPYIOIIEE
BIIMSIHUE JKECTKOLEITHOM TMOTMKHUCIOTE B CMECU ¢ TMOKOLENHOM Ha X0/ XUMHUYECKOT0 U
aneKTpoxuMudeckoro cuntesa 3Tux OIIIl u crBoiicTBa 00pa3yroiuxcs KOMIUIEKCOB B
cllyyae HaJUM4us XMMHYECKOT0 B3aUMOJEHCTBHA MEX/TY MOJTMKHUCITIOTAMH.

3) Pazpa0GoTaHbl MOAXOIBI K YIIPABIEHUIO 3JIEKTPOIIPOBOIHOCTHIO U TOTJIOMEHHEM B
suaumoi u BUK obnactax cnextpa kommiekcoB D111 myTrem usmeHeHus ruOKOCTH LENH
IOJIM3JIEKTPOIUTOB, COCTaBa UX CMECH, IIPOCTPAHCTBEHHOIO paclpee/ieHus HOHOTeHHBIX
TPy, UX TIPUPO/ILI U GOPMBI (KHUCIOTA/COIB).

4) BoisiBieHBl 0COOEHHOCTH JIEKTPONIONUMEPU3AMH 3,4-3THICHIHOKCHTHO(DEHA 1
nMppoJia B IPUCYTCTBUH (PTalTOLUAHMHATOB LUHKA U MEJIH, COAEpIKALINX HMOHOT€HHBIE
TPYIIb, W MOKa3aHO, YTO Takue (TalOUMaHWHATBl TaKK€ OKa3bIBAIOT TEeMILIATHBIM
a¢dexT Ha snekTpononumepuzanuio 3101 aHaTOrHYHO NOIUIIEKTPOIUTAM.

5) VYcTaHOBIEHAa B3aMMOCBA3b 3JIEKTPOIIPOBOAHOCTH CJIOE€B HAHOKOMIIO3MTOB Ha
ocHoBe Komiutekca [TAHU ¢ moaukucioToit u rpadgeHa co CTENneHbI0 ero OKMCISHHOCTH;
BIEPBHIE METOJOM PpE3MCTUBHOI 30HAOBOH MHKDOCKOIIMM H3y4€H HaHopelbed
3IIeKTponpoBogHOCTH ciost komnosuta [TAHMU ¢ rpadenom;

6) MeTo/10M U3MEPEHHUS ITOABUKHOCTH ¥ KOHIIEHTPALIMM HOCUTENIEH 3apsiia Ha OCHOBE
spdekra Xonia NpoAEeMOHCTPUPOBAHO, YTO, U3MEHAA cojepxkanue 2D HaHOCTPYKTYyp
MoS: u WS, B HaHokoMmno3uTax komiuiekca [TAHW MoxHO yIrpaBiisiTe THIIOM OCHOBHBIX
HOCHTeNeil 3apsija, 4To JIeaeT UX NEPCIEKTUBHBIMU MaTepHalaMu.



Teopernueckasi W mnpakTHYecKas 3HAYHMOCTH paboTel 3akTOuaeTcs B
paspaboTKe YHHBEpCAIbHOW KOHLEMIMH TEMILIATHOTO spdekra MM ¢ nokanbHO-
YTIOPSA0YEHHBIMI (QYHKIMOHATLHEIMU IPYIIIAMU B TIPOLECccax 9IEKTPOXUMHUYECKOTO U
Xumuyeckoro cunresa OIIIl. Owna 3akmouaeTcs B TpeBapHTENBbHON accOLHAIIMN
MOHOMEPOB ¢ (QYHKUHOHAIBHBIMH rpynnaMd MM M HOHOr€HHBIMH rpynnmamMu MM,
obecrnieunBaroMu SGOEKTHBHYIO KOMIEHCALHIO 3aPSII0B HA TIENH nonumepa. Jlannas
KOHLEIIHA MPOJCMOHCTPHPOBaHa Ha puMepax ciHTesa Tpex DIIT pasnnuHoit Ipuposl
B NpuCYTCTBHM MM, BKIIOYAIOMMX MOIUINEKTPOIUTEl  Pa3IdYHOrO CTPOEHUS U
(hranonMaHMHaTE METAJLIOB, COAEPIKAIINE HOHOTEHHbIE rpynisl. ITokaszaHo, uto BiusHue
MM He orpannumBaercs yckopenuem cuntesa DIIII, HO n MOIM(MHULMPYET CTPYKTYPY M
(pU3UKO-XMMHUYECKHE CBOWCTBA MOIYYaeMbIX KOMILIEKCOB OIII-MM, a Takke
MOp(OIOriio HYHKIHOHAIBHEBIX CIIOEB Ha X OCHOBE.

IIpakTnueckoe MCMONB30BAHME MAaHHOTO TIOAXOJa BaYKHO npu pa3paboTke
[IOJUMCPHBIX CJIOEB € YNPaBIAEeMBIMU (YHKUHOHAIBHBIMM BO3MOKHOCTAMH WU
YIyHqLIEHHBIMH PECYPCHBIMU XapaKTEPUCTUKAMH. Y CTAHOBJICHA CBSA3b MEK/IY CBOHCTBAMH
MOTYYCHHBIX KoMILlekcoB DIl ¢ MM M mepcriekTHBaMM HUX TPHMEHEHHS B
IEKTPOXPOMHBIX H OITOIJNIEKTPOHHBIX YCTPOHCTBAX, XUMHYECKHX CEHCOPAX.

Crou xommnekcos DIIIT, monyyeHHsie B mpucyTeTBum 119 Pa3jIMYHOrO CTPOCHHMS,
HX CMeCeH, a TakoKe PTalTONMaHHHATOB METAJIIOB, MOTYT HAJIEXKHO JIeTeKTHPOBATh AMMHAK
B BO3/lyXe€ MpH KOHLUEHTpanuX, coorBeTcTByOmUX [I/IK paboueii 30HBI 1 HIXe.

IIponemoHcTprpoBana cBA3b MeXay cocTaBoM Kommiekcos II9JIOT u [TAHU ¢
MOJNMIICKTPOIUTAMU U TIEPCIIEKTHBAMMI UCIIONB30BAHHUSA UX B KAYeCTBE (yHKIHOHATbHBIX
CII0OEB TNpPH CO3JAaHUM OPraHMYECKUX M TEPOBCKUTHBIX COJIHEYHBIX DIEMEHTOB H
OpPraHHYECKUX CBETOM3IYYAKIIHX JTHO/IO0B.

ITokazaHo, 4To, H3MEHsIs CTPYKTYpY AONHPYIOLIETO MAKPOMOJIEKYIAPHOr0 aHHOHA,
MOHO PeryJapoBaTh 3JEKTPOXPOMHBIE XapaKTEPUCTUKH CIIOEB KoMIUIekcoB DIIIT.

Pa3paboTaHbl cOCTaBbI MPOBOAAIMX YEPHHI» HA OCHOBE BOIOIMCIIEPTHPYEMBIX
kommnexcoB TTAHW-nonukucnora n komnosuro ITAHU-nonukuciora ¢ rpaderom
pa3IMYHOM CTENEHH OKHCICHHOCTH U rpadeHON0J00HBIX HAHOCTPYKTYp MoS: 1 WS, uist
MX TPUMCHCHHA B KauyeCTBE IMPO3PAYHBIX MPOBOMALIMX TMOKPHITHH pa3IHIHOTO
Ha3Ha4YeHHMS.

PaspaGoransl poromposonsmme cion KoMIUieKcoB Ha ocHose ITDJIOT u [1llu ¢
(ranonuaHMHATAMI METAIOB, KOTOPBIE COYETAIOT B ceGe BBICOKYIO TpoBoauMocts DITIT
¢ GOTOYYBCTBUTEIBHOCTHIO (PTATONMAHUHATOB IIMHKA M ME/IH.

IIponemoncTprpoBana BO3MOXHOCTE ucrons3oBanus ITAHU-TTAMIICK st cosganus
(GHUIBTPOB OYHCTKU BOJBI OT Pa3IHYHBIX BUPYCOB.

Juccepranys OTBEYaeT MACMOPTY cHeluansHOcTH 1.4.4 — dusuyeckas XUMHS H
COZEPXKHUT Bce HEOOXOMMBIE pasaensl. B paGoTe npescraieH 0630p JIUTEPATYPHI ¢ YETKO
cOpMYIMPOBAaHHBIMU BBIBOJAMU W3 HEro, SKCIIEPUMEHTAIbHAS YacTh C OINHUCAHUEM
UCIIOJIB30BAHHBIX MAaTEPHAIOB, METOJUK IIPOBEACHUSI HKCIEPUMEHTOB W METOIOB
UCCIIEIOBAHMUS, HEOOXOIUMBIi 00BeEM 9KCIIEpUMEHTATIbHBIX pE3yJIbTaTOB,



XapaKTepU3YIOIIMXCs  BOCIPOMU3BOAMMOCTBIO M COIVIACOBAHHOCTBIO. JIOCTOBEPHOCTH
pe3yJIbTaTOB U JIOTMYHOCTH BBIBOJIOB AUCCEPTALMOHHON pabOTHI He BBI3BIBAIOT COMHEHMIA.
ITo Marepuanam naMccepTallMOHHOM pabGoTel omyGnukoBaHo 51 cTaTes B
PELEH3UPYEMBIX BBICOKOPEHTHMHIOBBIX JKypHanax, HMHAEKcHpyeMblx WoS, Scopus u
PHHII n Bxoasmux B «benelii ciucok», a Taxoke B nepeyeHs BAK mis ony0GiukoBaHus
OCHOBHBIX HayYHBIX Pe3yJhTaTOB JMCCEPTALMM HA COMCKaHHE YUEHOH CTENeHH JOKTopa
XMMHUYECKHX HayK, 6 maTeHTOB Ha m300pereHue. OCHOBHBIE Pe3yJIbTaThl UCCIICIOBAHMS
TIPOLIIA anpoOaliio Ha MK Ty HAPOIHBIX U POCCUHCKUX HAYYHBIX KOH(EPEHIHIX.
YieH KOMUCCHH JIOKTOp XUMHUYecKHX HavK B.B. ApciaHoB
COOOIIMI O TOM, 4TO B aBTopedepare aucceprauuy noApobHO omMcaHa Leldb paboTel |
MOCTaBJIEHHEIE 3a/1a4M JUIA €€ JOCTHKEHHUA:

LEJIbI0 pabOTHl SABISJIOCH YCTAHOBJICHHE OCHOBHBIX 3aKOHOMEPHOCTEH BIHSAHUS
XUMHYECKON CTPYKTYPHI BOJOPACTBOPHUMBIX MAKPOMOJEKYISPHBIX MAaTPHIl ¢ JOKAJIBHO-
VIOPANOYEHHBIMH  (YHKLUMOHAJBHBIMU  TIpyIIAaMH Ha X0  XUMHYECKOTO H
9JIEKTPOXMMHUYECKOTO CUHTE30B IEKTPONPOBOIAIIUX TOJTUMEPOB, CTPYKTYPY U CBOHCTBA
00pa3yomuxcst KOMILIEKCOB, a Takke pa3paboTka METOJIOB 1IeJIEHANpPaBIeHHOTO CHHTEe3a
MaTepUaIoB U KOMIIO3UTOB U1l IPAKTUYECKUX IPUMEHEHUH.

JU1s TOCTHIKEHUS 3TOM 11e/T OBUIH MOCTABJIEHE] CIIEIYIOLIIE 3aJaYH:

1) YCTaHOBUTH  B3aUMOCBSI3b  XHMHUYECKOH  CTPYKTYpBl, CTeNeHH TI'MOKOCTH
MOJTMMEPHOI LNy, IPOCTPAHCTBEHHOIO PpACIHOIOKEHHUS CYJIb()OKUCIOTHBIX TPYyI,
dopmbl  (KMCIIOTa  WIM  COJIB), MOJEKYJAPHOH  Macchl  IOJIMAIECKTPOIUTHBIX
MaKpOMOJIEKY/ISPHBIX MAaTpHUIl ¢ OCOOEHHOCTAMM 3JIEKTPOXUMHUECKOT0 U XMMHUYECKOTO
cunte3oB OIIII, cTpykTypoil, (GU3MKO-XMMHUYECKUMH CBOHCTBaMH M Mopdonoruei
00pa3yIoIHUXCs OJTUMEPHBIX KOMILIEKCOB;
2) U3yYUTh B3aMMOBJIMSHUE TMOJIMMEPHBIX KHCIOT pa3IH4YHOTO CTPOEHHMS MpPH HX
CMELIMBAHMKM W YCTAHOBHTH POJb TPOUCXOISIIIUX WM3MEHEHUH NpU NOTMMEpH3alivu
auunuHa U 3.4-stunenaunokcutuodena (30T) B mpucyTcTBHM cMeced MOTMMEPHBIX
KUCJIOT;
L HCCIeIOBaTh ~ BO3MOXKHOCTH ~ CO3JaHUSl  HAHOKOMIIO3UTOB  Ha  OCHOBE
BOJOJUCIIEPTHPYEMBIX KOMILUIEKCOB MOJUaHWIMHA W 2D HaHOCTPYKTYp M OLEHHTH
BIMSHME COCTABa KOMILIEKCOB U MPHUPOBI HAHOCTPYKTYP Ha MOP(OJIOruio, ONTHYECKHE,
JNEKTPHUUECKUE U HIEKTPOPU3NIECKUE CBOMCTBA CJIOEB KOMIIO3UTOB;
4) BBIABUTH criennduky snextpononuMepusaunu /10T u muppona B IPUCYTCTBUU
(rasonMaHNHaTOB METAIOB, COAEPKAIMX MOHOTEHHBIE IPYIINLI, ¥ U3YYUTH CBOMCTBA
TIOJTYYE€HHBIX KOMIUIEKCOB;
5) paszpaboTaTh METOJB! LIEJCHANpPABIEHHOIO MONyYeHHs (QYHKIMOHAIBHBIX CIOCB
KOMILIEKCOB 3JICKTPONPOBOASALIMX TOTUMEPOB C MAKPOMOJIEKY IAPHBIMH MAaTPUIIAMH IS
UCIIOJIB30BAaHUS B KAYECTBE MPOBOIAIIMX MOKPBITUMN, aKTUBHEIX CIIOEB 3JCKTPOXPOMHBIX
YCTPOMCTB, OINTHYECKHX CEHCOPOB M BCIIOMOIaTEbHBIX CJIOEB OPraHMYECKHX U
IEPOBCKUTHBIX COJTHEUHBIX 3/IEMEHTOB, OPraHMYECKUX CBETOM3JIyYalollHX [AMOJIOB, a
TaKke OMOMENULIMHCKHX TETIeH.

BriBO1bI paboThl 000CHOBAHBI U KOPPEKTHBI, paboTa XOpoIIo anpoOHpoBaHa.



Pa6ota I'pubkosoit O.JI. spisercs AuccepTallMOHHOI pabOTOH, COOTBETCTBYIOMICH
MacropTy crenuaibHocTu 1.4.4. — «Dusnueckas XMMUA» (XUMHUUYECKHUE HAYKH).
Pabota 3aciny)kuBaeT OBITh MPE/ICTaBICHHOMN K 3alllUTE HA JUCCEPTALIMOHHOM COBETE.
Apcrnanos B.B. noaaepsxan BeI00p B KaUeCTBE ONMOHEHTOB YUYEHBIX CIEIMAINCTOB B
3TO# 001aCTH 3HAHMIA:
1) Konzparses BennaMun BraguMupoBud, JOKTOp XUMHUYECKHUX HayK, Ipodeccop,
saBeayromuit kadeapoit anekrpoxumun, Cankr-IleTepOyprekuil rocy1apcTBEeHHBINA
YHUBEPCUTET
2) 3onoryxuHa Exarepuna BUKTOpOBHA, JOKTOP XUMHYECKHUX HAYK, 3aBEAYIOIIUI
naboparopueit 3NeKTPOIHBIX MPOLIECCOB B XKUIAKOCTHBIX cucTeMax, DeepanbHbIi
UCCIIeI0BATENLCKUM IIEHTP MPobieM XUMUUYECKO GU3NKH U MeauIMHCKoH xumun PAH
3) T'ogoBekuit Jimutpuii FOnpeBuy, qokTOop pusnko-MatemaTuueckux Hayk, ®I'bYH
MHCTHTYT 3JeMeHToOpraHndeckux coequnenuit um. A.H. Hecmesnosa PAH
B kauecmse eedyweti opeanusayuu npeonazaemcsi: PI'BYH Hucrutyr
Hehrexummuyeckoro cuuresza umenu A.B. Tomunesa PAH.
VueHslii cekpeTapb, KaHauaaT xumuueckux Hayk T.P. Aciamaszosa
Takum 06pa3oM, Ha OCHOBAaHMHU 3aKIFOUEHUS KOMHCCHU TUCCEPTALMOHHBINA COBET
npuinesl K 3aKiioueHno, 4ro auccepraims I'pubkosort O.JI. sBisieTcs 3aBepLICHHOH
Hay4YHO-KBaTM(UKalIMOHHON paboTOM, B KOTOPOM B HE#l pelieHbl HayYHO-MPAKTHYECKHE
jajaud, Takhe, KaK CO3JJaHHEe ONTHYECKUX CEHCOPHBIX CJIOCB Ha OCHOBE
5JeKTpOOCaXk AeHHbIX KoMIITIEKCOB DIIIT ¢ monuaieKTpoauTaMy pasindHOro CTPOEHHMA, MX
cMecsaMH U (TajoNMaHMHATAMHU [IMHKA M MEIH Ha aMMHUAaK; pOTOUYBCTBUTENBHBIX CIIOEB
Ha OCHOBE DJJeKTpoocaxkaeHHBIX KomruiekcoB [IDJIOT w  moaunuppona ¢
dTanonMaHMHATAMA METAJUIOB, JUIS MX MCIOJIB30BAHMS B OPraHMYeCKHX (OTOAMOMAX;
pa3paboTKa COCTaBbl BOJOAMCIIEPIUPYEMBIX KOMIIO3UIUI Ha ocHOBE Kommekcos ITAHU
¢ MOAMCYIb(POKUCIOTAMHU Pa3IMYHOTO CTPOEHHS /I HaHECEHHS (PYHKIIMOHAIBHBIX CIIOCB
METOaMH ITyIbBEpU3AIMU U CTPYHHOH 1eyaTH, U UCTIONIB30BAHUS B 3JIEKTPOXPOMHBIX,
OITOJIEKTPOHHBIX U CEHCOPHBIX YCTPOMCTBaxX, a TakKe B KaYeCTBE AHTUCTATHYECKUX
MOKPBITHIL 1 COPOEHTOB BUPYCOB I'PHUIIIIA.
B aBTopedepare auccepralyy I0JHO OTpaKEHA Hay4Has HOBU3HA.
73 BIIEPBBIE TPOBEICHO CPaBHUTEIBHOE HMCCIIE/I0BAHUE IPOIECCOB MOJIMMEPH3ALIIN
apumuna, DJIOT u nuppoia B MPUCYTCTBHM CYJIb(MOKHUCIOTHBIX IOJUIIEKTPOIUTOB
pa3INuHOM CTPYKTYPBI, & TAaK)Ke CBOUCTB MOTYUYEHHBIX KOMILICKCOB SLILI
R) BrIEpBbIE NOKA3aHO, YTO BOIOPACTBOPMMBIE TOMMINEKTPoIUTHEIe MM pasnnuHoi
XHMIYECKOI CTPYKTYpBI, COIEpYKalllie JIOKaJbHO-YNOPAA0YEHHbIC (YHKIMOHATBHBIE

IPYNIIBL, BBICTYTAIOT B KauyeCTBE TEMIUIATa MPU DIEKTPOXHMMHUYECKOM M XHMHYCCKOM
cunTe3zax DI, yckopss mporece U U3MEHAA JIEKTPOHHYIO H XHMHYECKYIO CTPYKTYpY,
(GH3MKO-XUMHYECKHE CBOIICTBA 1 MOP(OJIOTHIO CI0EB KOMIITIEKCOB OI1II;

9) METO/IOM CIIeKTPO(GOTOMETPHH BIEPBBIE MOKA3aHO, YTO TEMIUIATHBIA 3(@eKT
ompesenseTcss NPEBApUTEIbHOM — accoluanyeil  NPOTOHMPOBAHHOTO — aHWIMHA €
AHMOHHBIMH TPYTIIaMU IOJTUKHUCIIOT]



10) yCcTaHOBJNEHO, YTO  WCIONB30BAaHUE  IOJMMEPHBIX  CYJIbQOKHCIOT — [UIs
5JEKTPOXUMHUYECKOT0 M Xumuueckoro cuuresa [IAHW mnpuBoauT K BO3MOXKHOCTH
MCIIOB30BAaHNS] MEHBIIHUX KOHIIEHTPAllMi PEareHToB;

11) meroaom in situ aTOMHO-CUJIOBOM MHUKPOCKOIITHHN B npoiiecce
SNMEKTPONIOIMMEPH3ALIMM  AHWINHA II0Ka3aHO, 4YTO TI'MOKOCTh LEMH TOJIHUKHCIIOTHI
OKa3bIBaeT OIpejeisitolee BIusHNue Ha GopMy «3apoasliuei» tBepaoi dasel [IAHH, a
TaKKke MOpP(OJOTHIO TIEHKH Ha PAHHUX CTaAUAX IEKTPOOCANKICHUS;

12) MeTromoM in Sifu CHEKTPOCKONMHMM KOMOMHAIMOHHOTO paccesHus B IIpoLecce
XMMHYCCKOM TMOJMMEpU3alMK aHWIMHA B IPUCYTCTBUM  IOJUMEPHBIX  KHCIIOT
YCTaHOBIIEHO, YTO CUHTE3, B ominyhe oT cuHTe3a ITAHHW B HeopraHM4YeCKuX KHCIIOTaX,
MperMYLIECTBEHHO MpoTekaeT 0e3 oOpazoBaHus PEeHa3MHONOMO00OHBIX CTPYKTYD;

13) nampumepe [I310T u [TAHM nokaszano JOMUHHPYIOLIEE BIUAHKIE JKECTKOIICITHOM
[IOJUKHCIOTE B CMeCH C T'MOKOLENHOH Ha XO0J XUMHUYECKOIO M 3JIEKTPOXHMHYECKOIro
cunreza 3TUx OIIIl M cBolicTtBa 00pa3yromMxcss KOMIUIEKCOB B Cllydyae Halu4yusd
XMMHUYECKOTO B3aUMOICHCTBHAA MKy MOJIUKHCIOTaMHU,

14)  ycraHOBIEHA 3aBHCHUMOCTH 3JICKTPOIIPOBOIHOCTH CIIOEB HAHOKOMIIO3UTOB Ha
ocHoBe Kommmiekca [TAHUM ¢ nonukucioroil u rpadeHa oT comepiKaHus IOCJIEAHET0
CTEIEHN €r0 OKUCIEHHOCTH, ONTHMH3MUPOBAH COCTaB TAKMX KOMIIO3UTOB;

15) u3yuyeH HaHOpPENbe(] 3IEKTPONPOBOAHOCTH cinod kommosuta IIAHM ¢ rpadeHom
NIPU TIOMOIIM METOA PE3UCTUBHOM 30HI0BOM MUKPOCKOTINH;

16) wuccienoBan HaHopelbed pabOTHI BEIXO/A HIEKTPOHA B cl0saX KomnosutoB [TAHK
¢ 2D nanoctpykrypamu (rpaden, MoS;, WS;) ¢ nomompio MeToa 30H10Boi KenbBrH-
MHKDOCKOIIMM M TIOKa3aHO, 4yTo rpadeH CO3JacT B HAHOKOMIIO3MTHOM cjioe Oornee
r1y0OKHe JHepreTHYeckue YpoBHH, a MoS; u WS; - Oojlee METKHE SHEPreTHYECKUe
YPOBHH;

17)  MeTomoM U3MEpEeHMS MOJABUKHOCTU U KOHIIEHTPAIIMK HOCUTEICH 3apsiia Ha OCHOBE
sddexra Xouia NpoIeMOHCTPHPOBAHO, YTO B HaHOKOMMo3uTax Komiuiekca [TAHU ¢ 2D
HaHOCTPYKTypamMu MoS2 u WS, IpH yBeTHUEHHH COZIEpKaHUs MOCAeMHUX 10 5-10 Mac.%
HabITIo1aeTCsl CMEeHa OCHOBHOTO THTIa HOcHTe el 3apsaa (¢ IBIPOK Ha 2JIEKTPOHEI);

18)  BBIBIEHBI OCOGEHHOCTH 3JEKTPONOIUMEpU3aluy 3,4-3TUIEHINOKCUTHO(EHA ©
NUppoNia B MPUCYTCTBUH (PTATONMAHMHATOB IIMHKA W MEIH, COJAEpXKALIUX MOHOICHHbIE
rpYNIBI, W [OKA3aHO, YTO TaKWe (TaJIOLMAHMHATHI TaKXkKe OKa3bIBAIOT TEMIUIATHAIN
s dext Ha anexTpononuMepusanio IJJOT aHaTOrHYHO MOIUIIEKTPOIUTaM;

19)  pa3paGoTaHbl JBIPOYHO-TPAHCIIOPTHEIE CIIOU TSI OPraHUYECKUX U IIEPOBCKUTHBIX
CONHEUYHBIX JJIEMEHTOB HAa OCHOBE 3IEKTpoocaXaeHHBIX KomiuiekcoB IIDJIOT ¢
[OJIMAMEKTPOIUTAMHU, W MPOJEMOHCTPHPOBAHA CBA3b MEKIY COCTABOM M CTPYKTYpPOH
KOMILUIEKCOB 1 XapaKTepUCTUKAMU COTHEUHBIX 3JIEMEHTOB;

20) paspaboTaHbl ONTHYECKWE CEHCOPHBIE CIOM HAa aMMHMaK Ha OCHOBE
2/IEKTPOOCAXKICHHBIX ciloeB Kommiekco OIIII ¢ MomMaIeKTpOIUTaMH  pasiuyHOTO
CTPOEHHS, MX CMECSMH ¥ (TanolMaHMHaTaMM IMHKa W Mend. IlokasaHo, 4TO COCTaB,
CTPYKTYpa, MOp(hOJIOTHs H METO/] HAHECEHHS ONPE/IEISAIOT UX CEHCOPHBIE CBOHCTBA;
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21)  paspaGoTaHbl (OTOUYBCTBUTENBHBIE CIOM HA OCHOBE 9JIEKTPOOCAXKICHHBIX
komiuiekcoB II9JIOT wu monmmmppona ¢ ¢ranonnaHMHaTaMM METAUIOB, MOKA3aHa
NEPCIEKTUBHOCTD UX HCIO/Ib30BaHUS B OPTaHUUECKHX (POTOIMOIAX;

22)  paspaGoTaHBl COCTABBI BOJOIUCIIEPTUPYEMBIX KOMITO3HIHIA HA OCHOBE KOMILIEKCOB
[NAHW ¢ nonucynbdokucioTaMu — pasiM4HOTO  CTPOEHMS I HaHECeHWs
(pYHKIMOHAIBHBIX CJIOEB METOJAMU ITyJIbBEPH3ALIMH U CTPYITHOI TeYaTy, H OKa3aHo, 4To
MOMy4aeMble CIOM MOTYT OBITh YCIEWIHO HCIONB30BAHBI B  3JIEKTPOXPOMHBIX,
OITO3JIEKTPOHHBIX M CEHCOPHBIX YCTPOHCTBAX, a TAKKe B KAUeCTBE AHTUCTATHUYECKHX
TIOKPHITHI M COPOEHTOB BUPYCOB IPHIIIIA.

Ha ocHoBanun mpoBeeHHONH paGOTEl aBTOP MOMYEPKHUBAET IPAKTHUECKYIO
3HAYUMOCTh paboThl, KOTOpas 3aK/toyaeTcs B pa3paboTKe YHMBEPCAJIbHON KOHLEMLNH
TEMIUIATHOrO  3(@deKTa  MONEKYJIAPHOH MacChl C  JIOK&JIbHO-yNOPSA04ECHHBIMH
(QYHKIMOHAIBHBIMU TPYNIaMH B TPOIECCAX 3JIEKTPOXMMMYECKOTO M XHMHUYECKOTO
cunresa OIIIL. DdheKT oCHOBBIBAETCS HA MPEIBAPUTENBHON acCOoUald MOHOMEPOB C
QyHkumonanebHpIMA rpynnaMu MM u 3G@eKTUBHOCTH KOMIIEHCAIIMH 3apsI0B B CJI0€
nolMMepa HOHOTEHHBIMHU TpynmnamMu MM. JlanHas KOHLENIUS IPOJAEMOHCTPUPOBaHa Ha
npumepax cuHTesa Tpex DI paznuunoii npupoas! B npucytcTBHH MM, BKIHOYAIOIKX
MOJIUAIEKTPOIUTEI PAa3JIMYHOIO CTPOCHUA M (PTaJOLMAHUHATBEI METAIIOB, COJIEpsKaIlHe
MOHOTeHHBIE Tpymmbl. Biusnue MM He orpaHnumBaeTcs yckopenueM cuntesa DIII, HO
U MOJU(DHULIUPYET CTPYKTYPY M PU3UKO-XUMHUYECKHE CBOMCTBA MOyYaeMBIX KOMILIEKCOB
OIII-MM, a Taxke Mopdonoruo GyHKIHOHAIBHEIX CII0EB Ha X OCHOBE.

IIpakTHyeckoe HMCIIOAB30BAaHHE HAHHOTO MOAXOJa BaXHO Mpu paspadorke
MOJUMEPHBIX CJI0€B € YHpaBiIseMbIMH (QYHKIHOHAIBHBIMM  BO3MOKHOCTAMH U
YIIy4IIEHHBIMH PECYPCHBIMH XapaKTePUCTUKAMU. Y CTAHOBJIEHA CBSI3b MEXY CBOMCTBAMH
nonyd4eHHelX KommiuekcoB OIIIl ¢ MM wu nepcrekTuBaMM WX TPUMEHEHHUS B
3JIEKTPOXPOMHBIX U ONTO3JIEKTPOHHBIX YCTPOHCTBAX, XMMHUYECKUX CEHCOPaX.

Ha 3a1uTy BbIHOCATCS CJIeYIOLIHE MOT0KeHH:

1. BomopacTBopHMBIE MAaKPOMOJIEKYJIIPHBIE MATPHUIIBI PA3TUIHOMN MPHPOIBI, COACPIKALIIHEC
JIOKaJIbHO-YIIOpsJ04YeHHbIEe (YHKIMOHAIIBHBIE IPYIIBI BHICTYIAIOT B KAUECTBE TeMILIaTa
OpU  JJIEKTPOXUMUYECKOM M XHMMHMYecKoM cuHTe3zax OIIII, yckopsas mnpouecc,
MOAM(PUIMPYS SNEKTPOHHYIO U XMMHUECKYIO CTPYKTYpPY, PHU3NKO-XUMHUYECKHUE CBOICTRA
U Mopdoiaoruto cnoeB komruiekcos DI
2. Temmnatueiii 3¢pdext MM nocturaercs 3a cyeT MpeABapUTENbHON accolUaliu
MOHOMEpa C JIOKQIbHO-YNOpAJ0oUeHHBIMH (parMenTaMmun MM u 2 dekTUBHOCTH
KOMIIEHCAIIMU 3aps/I0B B CIIOE MOJIMMepa HOHOTeHHBIMH rpynnaMu MM.
3. CtpykTrypa, rHOKOCTh LIENU U MPOCTPAHCTBEHHOE PACIIOIOKEHUE CY/Ib(OKUCIOTHBIX
TPy IOJUAJEKTPOJIUTOB, UX (opMma (KUCIOTa WIHM COJb) M MOJIEKYJIApHas Macca
OTIPEIENIAI0T X0 XUMUYECKOT0 U JIEKTPOXUMHUUECKOT0 CHHTE3a U (PU3MKO-XMMUUECKHUE
cBoiicTBa KoMIuiekcoB DI1I1.
4. Beenenue 2D HaHOCTPYKTYp B Bojoaucneprupyemslil kommieke [TAHM nossonser
YIPABIATH JMEKTPHIECKUMHU U 3JIEKTPOQU3NIECKAMHU CBOMCTBAMH, M MOP(OJIOTHEN CIIOEB
HaHokoMmo3utos [TAHMH.
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5. I3MeHss cocTaB U cTpyKTYpy KoMiuiekcos ITIT ¢ MaKpOMOJIEKYIApHBIMU MaTPHIIAMH,
MOKHO CO3/1aBaTh ()YHKUMOHATBHEIE CIOM €O CHEHHpHIECKUMH CBONHCTBAMMU ISt
HCIIOJIE30BaHUs B ONITO3JIEKTPOHHBIX ¥ CEHCOPHBIX YCTPOHCTBAX.

JInuHbpli BKIaA coMCKaTeNst COCTOMT B BbIOOpE OCHOBHBIX HarlpaBjIeHHil
HCCIIeI0BaHMi, (OPMYIMPOBKE HayuHBIX TPOGIEM, paspaboTKe METOIHK MPOBEICHUS
SKCIICPHMCHTOB, a TAKKE HENOCPEJCTBEHHOM YYacTHH B TMPOBEICHHH OOJBIIHHCTBA
IKCIIEPUMEHTOB, 00paboTke M O6CY:KIEHHH pe3yIbTATOB, ojopmiieHHH HX B (opme
CTaTei M Npe/CTaB/IeHUH B BUJIE JOKIAJI0B HAa HAYYHBIX KOH(QEPEHIHUAX U CeMUHApaXx.

PaGota BeInonHEHA IPH HUHAHCOBOI MOIIEPIKKE MununcTepcTBa HayKH U BBICIIETO
obpasosanus Poccuiickoii ®eneparmu (temsr UDXD PAH Nel22011300052-1 #u
Nel25012200626-9); Poccuiickoro ¢ouaa (GyHIaMEHTANBHBIX MCCIIEN0BAHMIT (IIPOEKTEI
Ne 07-03-92176-HITHU _a, 10-03-92005-HHC _a, 12-03-01087_a, 12-03-90435-Vkp a,
14-03-01137_a, 14-03-90413-Ykp a, 19-29-08048 mx, 18-53-18009 boar a, 18-29-
23005 Mk, 16-29-06423 odu M) u Poccuiickoro Hay4yHOro (onga, npoekr Ne 15-13-
00170.

Iy6amkaunn. OcHOBHOE cozlepkaHHe pPaGOTHI omybnMKoBaHO B 51 craTthe B
BBICOKOPEHTHHIOBBIX PELEH3UPYEMBIX JKypHaTaX, peKOMeHIOBaHHBIX BAK PO, 6
nareHTax u 64 tesucax JOKIa0B.

B kayecTBe 0pHIUHAIBHBIX ONNOHEHTOB MPeEII0KEHDI:

(1)Konzaparees Bennamun BiaguMuposud, J10KTOp XHMHYECKHX HayK, rpocgeccop,
3aBe/lyIoIuit Kapenpoii anexrpoxumun, Cankr-IlerepSyprekuii rocy1apCcTBeHHBIH
YHUBEPCHTET.

(2)3on0Tyxuna Exkarepuna BUukTopoBHa, T0KTOp XUMHYECKUX HayK, 3aBeYOIINi
nabopaTopyei 31EKTPOHEIX MPOIIECCOB B KMAKOCTHBIX CHCTEMAX,
DenepanbHBIN. UCCIIE0BATENCKUI LEHTP NIPOGIEM XHMHUECKOH GU3MKU 1
MeIULUHCKOH xumMun PAH

(3)I'omosckuit Jimutpuii FOnsesuy, 10KTOp GH3MKO-MaTEMaTHUECKIX Hayk, ®I'BYH
MHCTUTYT SneMenTOOpranuyeckux coeaunenunii um. A.H. Hecmesnosa PAH.
B kavecTBe Beayweii oprammsanuum npexnaraerca: ®OIBYH NucruryT

He)TeXHMHYECKOro CHHTe3a uMenHn A. B. Tomunesa PAH

[TocTaHOBHIN:

1) IlpuHaATh K 3amMTe AMCCEPTALMIO BEYLIEr0 HAYYHOIO COTPYIHHKA naboparopuu
3JIEKTPOHHBIX W (DOTOHHBIX MPOLECCOB B MOJMMEPHBIX HaHoMaTepuanax UDXD PAH
I'pubkoBoit ~ Oxcanbl  JleonmmoBHel ~ «KOMIUIEKCBI — 3JIEKTPOITPOBOJIAIINX
[IOJIMMEPOB C MAKPOMOIJIEKYJISIPHBIMHU MATPULIAMHU KAK OCHOBA
MHOI'O®YHKIIMOHAJIBHBIX MATEPHAJIOB C YIIPABJISIEMBIMU CBOMCTBAMMU»,

HpeﬂCTaBHGHHOﬁ Ha COHCKaHHE y‘{CHOﬁ CTCIICHH JOKTOpa XHMHYECKHMX HayK II0

crenuatbHOCTH 1.4.4.-®usnyeckas XUMust (XMMUYECKUE HAYKH).
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2)YT1BepauTh opUIHMATBEHBIMU OMIIOHEHTAMM:

(1)Konnparbe Bennamun BinaauMupoBHd, JOKTOp XHMUYECKHX HayK, Ipodeccop,

3aBeyIOLUMii Kadenpoii snexrpoxumun, CankT-IleTepOyprekuii rocy1apcTBeHHbIH
VHUBEPCUTET.

(2)3on0ryxuna Exatepuna BUKTOpOBHA, 1OKTOP XMMHUYECKHMX HAYK, 3aBeLyIOMIHil
nabopaTtopueii 3JeKTPOIHBIX IPOLECCOB B KHIKOCTHLIX CHCTEMAX,
DenepanbHbIA. UCCIe10BATENLCKHI HEHTp NPOob/ieM XUMHYECKOH QUMK U
MeauIMHCcKol xumun PAH

(3)I'onoseknii JImutpuii KOnbesuy, noktTop dusnko-mareMatnyecknx Hayk, ®I'BYH

WucTuTyT 2neMeHTOOprannueckux coequnennii um. A.H. Hecmesnoa PAH.
3)VrTBepauth Beayuryro opranuzanuio ®I'BYH MHCTHTYT He(TeXUMHYECKOrO CHHTE3a
umeHd A.B.Tormunea PAH;

4)PazpemuTs 1youkanuo aBropedepara quccepraiiu I'pubkosoit O.J1.
5)VTBepAUTH CIMCOK CIELUATMCTOB M OpraHM3alil, KOTOPEIM HEOOXOAUMO pa3ociaTh
aBTopedepar aucceptanuu [ pudkosoii O.J1.

6)YcranoBuTh naty 3amuThl Aucceprauuu ['pudkosoit O.J1. 08 oxTabps 2026 r.
/ .
[Ipencenarens 3aceqaHus L /)7/ B.H. Aunpeen
OHACCEPTALlMOHHOIO COBETA, A/
3aMeCTUTElIb IpefceIaTess coBeTa \
JIOKTOP XUMHYECKHUX HAYyK L

YueHslii cekpeTapb JUCCOBETA, % T.P. Acnamasosa
KaHIUJaT XMMUYECKUX HayK b

15,81 20 24
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