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Beaylel opranusanun PenepajbHOr0 rocyiapcTBeHHOT0 ABTOHOMHOTO
00pa3oBaTeJbLHOI0 yupeskaeHus Bbiciiero oopasosanus «HanuonaabHbIH
hccieI0BaTeIbCKUH TexHoorndeckuii yaupepeutet «MUCUC»

Ha auccepTauuoHHyto padoty Texkmunoi Exatepuns! BiaaiuMupoBHbl Ha TEMY
«MoanpuuupoBanue aHOAHbIX MaTepHai0B AJs oTonpeodpa3oBaTesei Ha
OCHOBE HAHOCTPYKTYPHPOBAHHBIX MOJIYIPOBOAHUKOB,
CeHCHOMJIM3HPOBAHHBIX KPACHTEJIAMM», IIPEACTaBICHHYIO Ha COUCKAHUE
YUEHOU CTereHU KaHAuaTa XUMUYECKUX HayK 10 crenuanbHocTaM 1.4.15. —
XUMUS TBEpIOTO Tela (XuMudeckue Hayku) u 2.6.6. — Hanotexnomoruu u

HaHOMaTCpHallbl (XHMH‘ICCKHG HayKH)

AKTya.J'leOCTb TEMbI JHCCEPTANNHOHHOIO HCCJICJOBaAHHI.

CtpemHTENBEHBIH POCT MHMPOBOTO 3HEProNoTpeblIeHns W HeoOXOIUMOCTh
[mepexo/ia K BO30OHOBIISIEMbIM HCTOUHUKAM S3HEPIUU 00y CIIOBINBAIOT ITOBBIIICHHBIN
uHTEpec K  (oToBombTamdeckuM  TexHojorusM. CO  Ha  KpacHTelsaX-
ceacubmnuzaropax (KCD) mpencraBistoT coOOM NEpPCIEeKTUBHYIO albTEPHATUBY
KpeMHHUEBBIM  QoTonpeobpaszoBarensiM  Onarogaps OTHOCUTEIbHO  HHU3KOH
ce0eCTOMMOCTH, TEXHOJIOTUYECKOM TMOKOCTH M BO3MOXKHOCTM pabOTBl IIpH
paccessHHOM ocBemeHun. OnHako IMUpoKoe INpakThdeckoe npuMeHernne KCO
OTPaHMYEHO HENOCTATOYHOU OSPPEKTHBHOCTBIO OPraHUYECKHX KpacuTeled u

HecTaOMIBHOCTBIO (oToaHonoB. Pa3zpaboTka HOBEIX OecmeranpHbix D-m-A



KpacuTeNel Ha OCHOBE THEHO[3,2-b [MH/I01Ia, COYeTARONIMNX BEICOKI Koo dunment
MOJISIPHOTO TOTIIOIIEHNS 1 OITHMANIBHOE COIIACOBAHME SHEPreTHIECKIX YPOBHeH
C 30HOM mpoBogumMoctH TiO,, sBIseTcs aKTyaJIbHOH Hay4YHOW 3ajaveii.
Hononuurensuyro 3HaYUMOCTb pabore npuaaér UCCIIeZIOBaHME
MOJMGUIUPOBAHHBIX  (DOTOAHONOB ¢ KPEMHHEBBIMH  HaHOYACTHUIIAMH,
PacIMpsIONIMME  CTIEKTD IIOITOIIEHHS IaJaioliero CBeTa, a TaKIKe U3y4YeHHUe
TEMIICPaTYPHOH CTAOMIIBHOCTH 3JIEMEHTOB B AMANasoHe oT —60 mo +55 °C -
KPUTHHCCKH  BAXHOIO MapameTpa [l peanbHON 3KCILTyaTaluy YCTPOMCTB.
IIpUHIMNHANBHO — BaXKHO, 4YTO B YCIIOBUSIX  HCKYCCTBEHHOI'O  OCBEIIEHHS
MHTEHCUBHOCTBIO 200-1000 5k - TunugHOrO 1m118 0pHCOB U YMHBIX oMOB - KCD
Aemorctpupyror KIIJI mo 9,4%, Torma xak KpeMHUEBEIE 3IeMEHTh nagarT 10 8%
13-33 HECOOTBETCTBUS IIMPUHBI 3aNPEIIEHHON 30HBI CMIEKTPY JIAMII, YTO IeiaeT
KCDS Gonee mepCcreKTHBHBIMHU [JIS TATAHES SKOCHCTEM IoT-nat4ankos 6e3 3amensr

OaTapeii.
CtpykTypa n 06bém auccepranun.

Huccepramus Texmunoii E.B. usnosxena na 177 CTpaHUIIaX MAIIUHOITHCHOT'O
TCKCTa, colepxkHuT 74 pucynka, 11 Tabnui, M cHHCOK aarepatypel u3 127
HaUMEHOBaHUH. PaboTa BKIto4aeT BBe/ieH e, YeThIPe [IaBbI, 3aKTFOUEHIE H CIIHCOK

Iy OJIMKaIIHIA.

I'maBa 1 mnocesamena o0630py JIUTEpaTypel 1O mpuHUMNaM paboter KCD,
COBPCMEHHBIM THIIAaM (OTOAHOAOB Ha ocHOoBe TiO: wu KTaccu(UKaIuu

OPTaHUYECKHMX KPaCUTeIIeH-CeHCHONIM3aTOPOB.

['11aBa 2 coepKUT pe3yabTaTh UCCIIEN0BAHMS ONTUYECKUX, DJIEKTPOXUMHUUECKUX U
AHDJICKTPUYIECKUX CBOMCTB JIECATH CHHTE3HPOBAHHBIX OECMETAIbHbIX D-n-A
Kpacureneii cepuu IS 1-10 na ocHoBe THEHO[3 ,2-blunnona ¢ 2- ¥ 5-1103UMHOHHBIME
AKLCOTOPHBIMY TPYIIIIAMH, & TaKKe Pe3yJIbTATHl UCIBITAHWI cobpannubix KCD B

ycnosuax AMI.5 (1000 Br/m?, 25 °C).



['maBa 3 mocesmena Moguduramu HaHOCTPYKTYpUPOBaHHBIX (hoToanonos TiO: ¢
HCIIONG30BAHAEM KDEMHMEBBIX HAHOYACTUI[ ABYX THIIOB (mMeso u micro) u
HanoHuTe TiO, (NW), a Ttaxxke aHaIM3y TPAHCIOPTHBIX M ONTHYECKUX

XapaKTEPUCTHUK MOJyYEHHBIX (hOTOAHOIOB.

['naBa 4 conmepKUT pe3ymbTaThl KOMIUIEKCHBIX UCTIBITAaHUN cTabunpHocT KCD:
TEMIIEpaTypHOr0 UMKIUPOBAHHUS B JuanasoHe oT —60 g0 +55 °C, Bo3melicTBus

BIIXXHOCTH (55-95%) u pmurensHOroO obmyderus pu 1000 Br/m>.

Ilo Teme muccepraimu omy6imKkoBaHs! 21 Hay4Has pabora, U3 HuX 12 crareii B
PCICH3UPYEMBIX XypHallaX, HHAEKCUPYeMbIx B 6azax Web of Science u Scopus, u

O Te3uCOB TOKIAnOB Ha POCCHICKUX U MEX Iy HApOIHBIX KOH(]epeHInsIX.

HaquaH HOBH3HA, IIPpaKTHYeCKAas U TeopeTHYEeCKAad 3HAYHUMOCTE H HEHHOCTH

MNOJYYE€HHBIX COUCKATEIEM PE€3yJIbTAaTOB H BBIBOJIORB.

1. Brepsble ycTaHOBIeHA 3aBHCHMOCTB «CTPYKTypa - (DOTOBONLTAHYECKHE
CBOMCTBa» JIJI CepUH OeCMeTaTbHBIX D—T—A KpacuTeleld Ha OCHOBe THeHO[3,2-
bJurmona: moxasamo, uto pacmonoxenme aKUENTOPHOM SKOPHOM Tpymmsl Bo 2-
TOJIOXKEHUN obecrieunBaer >(GPeKTHBHOCTE npeobpaszosanus KITJ[ mo 3,06%
(kpacutens IS4), Torna kak 5-monoskenue cHmwkaer PCE 10 0,32% (IS9) mpu tex xe

ycioBusix AMI1.5.

2. Brepssle onpezenena nuddy3noHHas qImMHa HOCUTeN el 3apsiza B mn€akax Ti0,,
CEHCHOMTH3MPOBAHHBIX Kpacutensamu 1S4 u 1S9: s 1S4 snauenye cocTraBuiio ~97
MKM, 4T0 B 20-30 pa3 mpeBblIaeT aHATOMMYHBIH [TOKA3ATENE s 1S9, uyro
00BSACHEHO PA3IMYUIMU B MEXaHU3ME azicopbuun Ha nosepxHocTH Ti0, — yepes
kapOouunbHyto rpyrmy C=0 y 1S4 u 6e3 00pa3oBaHus XeMOCOPOIIHOHHOMN CBA3H y

IS9.

3. Pa3paboTaHbl W OXapaKTePH30BAHbIL MoxuumpoBantsie (GoToaHoxsl TiO,,
ACKOPUPOBAHHBIC KPEMHHMEBBIMU HAHOYACTHLIAMM ME30- W MUKpOpasMepa.

Baernenue MUKpO-Si yBeNMUMBACT IIOTHOCTE TOKA KOPOTKOT'0 3aMBIKaHus ¢ 7,8 10



9,15 MA/em?, obecnieunsas poct KIT/1 ¢ 3,0 mo 3,4% 3a cuéT ycuneHHoro paccestHus

B nuarrazone 400-700 amMm.

4. VCTaHOBIIEHBI IUINEKTPUIECKUE XaPaKTEPUCTHKY GoToaHOMOB (KOMITIEKCHASs
AMDJICKTPHUIECKas MPOHUIAEMOCTh, TAHIEHC yIJa AMSIEKTPHYECKHX IOTEps) B
HMIAPOKOM Auanasone Temmeparyp (=50...+150°C) u wactor (107 — 10* Im);
BBIABJICHLI PA3/IMIHS B MOJAPU3ALMOHHBIX MEXaHU3MaX it Kpacuteneit IS5 u IS10

B Marpuie TiO;.

5. BrepBele  IpOBENEHBI  CHCTEMAaTHYECKHE  MCITBITAHHUS IOJICOCPOYHON
crabunsHocT KCD ¢ kpacurenem 1S4: snemenTs! COXPaHsIOT paboTOCIIOCOOHOCTD
TIpA TEMIIEPATYPHOM LMKIHPOBaHUM 0T —60 jo +55 °C B TeweHme 3 Jer,
BBLIEPXKUBAIOT 80 “acoB mpu BraxHOCTH 80% U 468 YacoB NPy OCBEEHHOCTH 50
Bt/m?, uto Ha 80 u 50 4acoB COOTBETCTBEHHO IPEBbIIACT TPeOOBAHUSA CTaHAAPTA

ISOS.
Teopetuueckas 3HaUUMOCTD

Jluccepranysi BHOCMT BKIaJ B XUMHIO TBEPAOrO Tena OpraHUYecKux
[IOJYTIPOBOAHHKOB: yCTAHOBJICHBI 3aKOHOMEPHOCTH BIIUASHUS TO3MIIMOHHOI
M30MEPUH SKOPHOW T'PYMIIBI B THEHO[3,2-H]UHIONBHBIX KPACUTEISX HA Xapakrep
ancopbunu ma nosepxHocTH Ti0,, mepenoc 3apsina u AUBJIEKTPUYECKUE CBOMCTBA
doroanonos. IlomyueHHble NaHHBIE pACIIMPSIOT TEOPETUYECKYI0 0asy s
PallOHAIIBHOIO ~ MONCKYIsSpHOrO  nm3aiiHa D-m—A  kpacuTenedi B  psjax

TeTePOIMKINIECKUX TOHOPHBIX (hPArMEHTOB.
[IpakTrueckasi 3HAYUMOCTB

CuHTe3supoBaHHBIH Kpacutenb IS4 pekoMeHIOBaH Kak [IepPCIIeKTUBHBIH
ceHcubumuzarop Jjuit KCD ¢ peanbHbIME YCIOBHSMH  3KCILTyaTallWHu.
[IpemioxkeHHble  METO/bI Mogudukammu  horoaHonos Ti0O, KPEeMHHUEBLIMHU
HaHOYACTHLAMM W HAHOHHUTAMU INPHIOAHBI I/ MacIITaOMPOBAHHA B pPaMKax
nabopaTOpHOTO  MPOM3BOACTBA. lloJydeHHBle HaHHBIE 10  CTAGHIBHOCTH

HCIIOCPENICTBEHHO MPUMEHUMBI IIPU CepTUUKAIME HOTOITEKTPUIECKUX MOy Ieit



110 MEKAyHapoAHeIM cTannapTam [SOS. PaGoTa Beimonmena IPU IO IEPIKKE TPAHTA

PH® Ne 22-73-00291.

HlocToBepHOCTH H 060CHOBAHHOCTH chOopMyIHPOBAHHBIX ABTOPOM BBLIBOJIOB H
HAYYHBIX IOJIOZKeHMH. J{MCCepTalHOHHOE —HCCle 0BaHMe Texmunoit E.B.
XAPAKTEPU3YCTC KOPPEKTHBIM BBIOOPOM METONOB, HAXOMNAMIMNXCS B IIOJTHOM
COOTBETCTBMM  C  IOCTABIECHHBIM KpPyroM  3ajau. OKcHepuMeHTaTbHBIE
HCCICNIOBAHUA  BBINOJIHEHBI € HCMOJIB30BAHMEM COBPEMEHHOIO KOMITTEKCA
(PU3HYECKHX U (PU3HKO-XMMHYECKIX METONOB: Y O-BUIUMON CIEKTPOCKOIHH
TIOTTIOMICHHS, [UKIMYECKOH BOJIBTAMIIEPOMETPHH, UMIIEIAHCHOM] CIIEKTPOCKOIINH,
HK-Dypre crekrpockomnuu, SHCPrOJUCIIEPCUOHHOI0 PEHTIE€HOBCKOTO aHAIM3a
(EDX), usmepenuit cniektpos BK?D, a Taxxke AUSTICKTPUIECKON CIIEKTPOCKOIIUY B
[IHPOKOM JTHala30oHe TeMIEPaTyp H 4acToT. ComocTarienye dboToBonbTanuecKkux
XdapPaKTCPUCTHK IIONYYEHHBIX OJIEMEHTOB C HSTATOHHEIM Kpacutenem N719 B
CTAHNApTHRIX  ycmoBuax AMIL.5 (1000 Br/m?, 25 °C) obecrneunsaer
BOCIPOM3BONMMOCTE M CONOCTABUMOCTb PE3YJBTATOB C MHUPOBBIMH JAHHLIML
/10CTOBEPHOCTE BBIBOZOB MOATBEPIKIACTCS nyOJIUKaliell OCHOBHBIX Pe3yIbTATOB B
12 penensupyembix n3nanusx, MHJICKCHPYeMBIX B Oaszax Web of Science u Scopus.
BEIBOZIBI, cenaHHbBIE MO pe3yiBTaTaM BBITONTHEHMS JHUCCEPTALMOHHON paboTEI
Texumuoit E.B., sBnsirorest 060cHOBaHHBIMH, AOCTOBEPHBIMU U HE NPOTHBOPEYAT

I[TOJIYYEHHBIM SRCHepHMeHTaﬂbeIM HaHHBIM.

Hay4nas  cmemmaasnocts, KOTOPOH  COOTBETCTBYeT  jAHCCepTALMSI.
Hucceprarmonnas pa6ora Texmmuuoii E.B. COOTBETCTBYET MACIOPTY Hay4HOMH
criennanbHocTH 1.4.15 — Xumus tBeporo tena (oTpacnp Hayk — XxumuUecKue), B

IIyHKTaxX:

I1.2. KoHCTpyHpOBaHME HOBBIX BHJIOB W THUIIOB TBEPHO(A3HEIX COENMHEHUH u

MaTepHalIoB.

I1.7. YcranoBneHue 3akoHOMepHOCTEH «coCTaB — CTPYKTypa — CBOMUCTBO» IS

TBEPAO(A3HBIX COCAUHEHUH i MaTEPHUANIOB.



I1.8. Wsydenue BiusHus yciosuii CHHTE3a, XHMUYECKOro U (pa30BOr0 COCTAaBa, a
TaloKe TEMIICPATYpPEI, NaBIEHHS, OOIyYeHHs i APYTrMX BHEIIHMX BO3NeHCTBHI Ha
XUMHYECKHE M XMMHKO-(U3MYIECKHE MHUKPO- U MaKpOCKOIIMYECKUE CBOMCTRA
TBEPIO(DA3HBIX COSMHEHH U MaTepHaIoB.

Huccepranuonnas pabora TeKMIUHOIN Exarepunsr Braguvuposasr COOTBETCTBYET
NacropTy Hay4qHOH creumanbHOCTH 2.6.6. — HaHOTeXHONIOrMY 1 HaHOMaTepHaJbl
(Xumudeckre HayKw) B ITyHKTaX:

I1.3.3. Wccnenosanne (hazossix PaBHOBECHH M IIOBEPXHOCTHBIX SIBICHUH B

HaHOMAaTepHaax.

I1.3.5. Hcenenosanue IIPOLIECCOB HaHECEHUs IIOKPBITHHA u3
HaHOCTPYKTYPHPOBaHHBIX MATEPHANIOB Ha PA3IMYHBIE HAIOHUTEM.

[1.3.6. CoBepmencTBOBaHuE CYIIECTBYIOIMX M pa3spaboTKa HOBEIX METOJOB
aHau3a CTPYKTYPhl U CBOMCTB HAHOMATEPUAIIOB.

I1.3.7. Hccneposanue CTPYKTYPBI, CBOMCTB W TEXHOJOTMH KOMITO3HIIHOHHEIX
HaHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB.

I1.3.8. HccrnemoBauume — DU3HKO-XUMHUECKHX CBOMCTB  HEOPraHUYECKHX
HaIIOJHUTEIICH.

[1.3.9. HoBele TexHOIOrMYeCK e IPOLIecCH ¢ Y4JacTHeM HaHOCTPYKTYpPUPOBAHHBIX
Cpea ¥ HaHOMaTePHAaIOB.

Pexomenganuu no ucnosanzoBanuio pe3y/IbTaTOB AHCCEPTANHOHHOM PaGoThI.
Pesyneratsl u  BBIBOOBI 1O AUCCepTalluoHHOM paboTte Tekmmuoii E. B.
TICPCIICKTUBHEIL JTSL MCTIOJIB30BaHUs B MCCIENOBAHUIX U paboTax, IIPOBOJIUMEIX B
COOTBETCTBYIOIIMX OONACTAX XHUMHH TBEpHOTO Tejia, HAHOTEXHONOIMH 1
HAHOMATCPHATOB M pslla CMEXHBIX MUCLUIUIMH B CIEAYIOLHX IPOQUITBHEIX
OpraHusauusx: B MHCTUTYTe opraHMYecKod XUMUH WM. H.J. 3emanckoro PAH,
MuctutyTe Heopranudeckod xumum um. A.B. Hukonaesa CO PAH, Unctutyte
OpraHuyeckod xumuu um. H.H. Bopoxinosa CO PAH, B OGocobaenHoM
CTPyKTypHOM  nozpasznencuuu «DenepanbHelf  HWcciienoBaTEIbCKHII LEHTP
«Kazanckuit Hayusbit nentp PAH» WucTuTyT oprasndeckoit i prusnaeckoi XM

uM. A.E. Ap6ysoBa, THCTHTYTe MeTamnoopranudecko Xumuu um. I A PazyBaeBa



PAH, Unucruryte SJIEMEHTOOPraHWIeCcKUX coenuHennit uM. A.H. HecmesHopa

PAH, UucrutyTe KaTammsa um I'.J1. Bopeckosa CO PAH, u np.

Pesynbrater paspaGorku NPUOOPHOH CTPYKTYPEI MOMKET ObITE BOCTpebOBaH B
NPOQUIBHBIX  OpPraHU3AIWSIX, paspabateiBatorux O  ay1g OPTAaTUBHBIX
HCTOYHHKOB 31eKTposHeprun AO «MICTOK» (r. TBepr); OOO HTII IITII (r.
Cankr-IletepGypr).

Hecmotpst Ha o6miee nonoxkurensroe BIICHATIIEHNE O NUCCEPTALNH, TIPH U3YYeHHUH
PYKOIIHCH BO3HUKTIU 3aMEeYAHHS H BOIPOCHI:

1) Heobpatumbie mnotepm mommHocTH Ana obpasnoB 1S4 mocrme 80 nuxios
HCIBITAHUH TPeOYIOT JOTIONHUTEIBHBIX Pa3bICHEHHI 0 [IPUYUHAX HaOIIF01aeMOT0
s dexra.

2) Hanmuaue muka 1o BeIpaGaThiBaeMoit MomHocTH 1711 CCO Ha ocHoBe 1S4 Tpeyer
AOIOJIHUTEIIBHEIX KOMMEHTApPUSIX O BO3MOYKHBIX [IEPBONIPUYMHAX HAOJIIOgaeMOit
3aBHCHUMOCTH.

3) PaccmaTpuBamnCh M TeXHHYECKHE CIOCOBLL TIOBBIICHUSA PABHOMEPHOCTH
pacipenenenns HY no moBepxHoct:  horoanoma AL TIPeAOTBpALeHHS
KJIaCTepU3aliy aHATOTUYHO TIPEICTARICHHON Ha pucynke 4.227

4) Heobxomumel mosicHenus o TEMIICPATYPHON 3aBUCHMOCTH Kpasi HOTJIONICHHUS
KpacuTenen KoHpurypammii IS.

5) Ilepromuuecku BCTPeUarOTCs aHITOS3BIYHBIE Tepmunel [IPCE, PCE, menxue

HEJ04eThl 0O(OPMITEHNS TabITHII,

TeMm He MeHee, BBIIIENIEPEUHCICHHbIE 3aMEUAHNS HOCST JHMCKYCCHOHHBIH XapakTep,
HE CHIKAIOT 00LIell Hay4YHOH HOBH3HBI U NIPAKTUYECKONW 3HAYUMOCTH, a TaKKe

O0LIEro BEICOKOTO KA4eCTRA AUCCEPTALIMOHHOHU paboThl Tekmuuoii E.B.

3akumoyenne. Jlucceprarus TeKmuHOMN Exatepunsr Bramumuposrsr Ha TEMY

«Moauduunaposanne aHoaHBIX MaTepuaIoB 1uisi (poTonpeobpasoBaTesieli Ha



OCHOBe HAHOCTPYKTYPHPOBAHHbIX HO0JIyNIPOBOTHHKOB,
CEHCHOM/IM3MPOBAHHBIX  KPACHTEISIMHY ABJIACTCS  3aKOHYEHHOW Hay4HO-
KBaTH(QUKAIMOHHOM paGoToif, B KOTOPOH PEIeH sl BaXHBIX, aKTyallbHBIX 337124,
MMCIOIIUX  OOIBITYI0 3HAYUMOCTH IS Pa3BUTHS XUMHH TBEPAOIO Telga W

HaHOTEXHOJOTUH U HaHOMaTepHaJIOB, a UMEHHO:

~ BIEPBbIE pa3paboTaHbl, ONyYeHbl i CTPYKTYPHO OXapaKTepH30BaHEI JIECITh
becMeTanbHBIX OpraHMYecKHx KpacuTelnel-Cencubum3aTopos cepun IS 1-10 ¢
AIOHOPHO-T-aKIenTopHoit  (D-m-A) ApXUTEKTYPOX Ha OCHOBe THEHO[3,2-
b]MHIIOTBHOTO JOHOPHOTO (bparmMeHTa u IByX THIIOB aKLENTOPHBIX IKOPHBIX IPYIII
B2-u 5-TIONIOKEHHSIX TETEPOLUKINICCKOr0 azpa;

~ YCTaHOBIICHBI UX OmTHYeCKHUe (KO3(buIrenT MOJISIDHOTO IIOTJIOIIEHHS 10 59
600 1 mMomp M, SHEPrus HyneBoro nepexona Eoo B uanazone 2,06-2,27 5sB) u
SJICKTPOXHMUYECKHEe (HOTEHUMANBI OKHCIIEHHS K BOCCTaHOBIICHUS, ypPOBHH
B3MO/HCMO) XapaKTePUCTHKH;

~ CHHTESHPOBAaHBI M  BCECTOPOHHE  HCCIIENOBAHE] MOIUMUITUPOBAHHEE
(oroaHoaBl Ha ocHOBe HaHOCTPYKTYypUpoBaHHOro TiO-, J€KOPUPOBAHHOIO
KPEMHHUEBBIMH HAHOYACTHUILAMH ME30- U MHKpO-pasMepa, o0ecreunBaronmMu
YCHUIICHHO® paccesHHe CBETa B BHIAMMOM JHANA30He 400-700 HM ¥ yBenHMueHme
KTIJI dbotomnpeobpazorarereit Io 3,4%;

~ @ TaKKe MOJy4eHbl (BOTOAHOIBI ¢ OAHOMEpHBIMU HaHOHUTAME TiO, (NW),
OXApaKkTepH3OBaHHBIE ~ METONAMM  HUMIEAHCHOH i JTUBIIEKTPHYECKOM
CHEKTPOCKOIMH C ONpeieNleHHeM ITHHBI A y3HH HocuTeei 3apsja U BpeMeHu

PeKOMOUHAIHH.

Huccepranms  Tekmmnoit E. B, «Monubnuuposanne amoxHBIX
MaTepHaJIoB st ¢oTonpeobpaszoBareeii Ha OCHOBe
HAHOCTPYKTYPHPOBAHHBIX  NOJIYNPOBOAHHKOR, CeHCHOH/TH3UPOBAHHBIX
KpacuTesiMu» 10 CBOeH aKTYalbHOCTH, a Takike HOBU3HE, I0CTOBEPHOCTH,
[IPaKTHYECKON 3HAYUMOCTH M IIEHHOCTH HIOTy9CHHBIX Pe3yJbTaTOB W BBIBOIOB

[IOJTHOCTBIO COOTBETCTBYET TPeGOBAHMAM, H3TOKEHHBIM B o, 2.1-2.5 Tonoxenus



O TIPUCYKACHUH YIEHBIX CTelleHel B DenepalbHOM rocy1apCTBEHHOM OroIKeTHOM
YUPOXKAEHUn Hayku HMHCTUTyTe 06meii u HEOpranuyeckon xwmmumu um. H.C.
Kypnaxoa Poccuiickoit akanemuu Hayx (MOHX PAH) or 29 mapra 2024 s 86e
aBTop, Texkmuna Exartepuna Bragumuposua, necomuenno 3acJysKHBaeT
NpHCYXKACHHSI el y4YE€HOH cTelmeHM KaHIUAATA XHMHY€CKHX HAyK II0
crnenuanbHoCTIM 1.4.15 — Xumust TBeproro Tena (xumudeckue Hayku) u 2.6.6. —
Hanorexnonornu u Hanomarepuansr (xumudeckue HAayKH).

OT3BIB  NIOATOTOBJIEH KaHIUIATOM busuKo-MaTeMaTUUECKHX HAyK TI0
cnenuansHocTd 01.04.10 ®usnuka moxynpoBoaHUKOB, saBenyronm  Kacdenpoii
[TorynpoBonHIKOBOI SIMeKTpoHKUKH U (GU3MKH TTOJTYIPOBOIHUKOB (IITOudIIIT)
DellepanbHOr0 rOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa3oBaTEeLHOTO yUpeKIeHUs

BBICIIEr0 00pasoBanus «HalWoHANBHBIA WCCTeN0BaATENL Kl TEXHOJIOTUYECKHUH

YHHBEPCHTET <W» (HUTY MUCHUC).
C K.¢.-M.H., 3aB. [ITTIDu®IIII, [lunenko Cepreit sanoBmu

o
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@enepanbHoe TOCyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTellbHOE YUpeKIeHHE
BICILIEr0 00pa3oBanus «HaimoHanbHBIH HCCIeI0BATENbCKHI TEXHOIOTMYECKUM
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aesirenbHOCTE. PI'AOY BO «HUTY «MUCHUC», B ocobenHocT maboparopus
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S. Li, Z. Li [et al.] // Advanced Functional Materials. —2021. — Vol. 31,
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Oleg Bronnikov [et al.] // ACS Applied Energy Materials 2024 7 (3),
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Tailoring Wetting Properties of Organic Hole-Transport Interlayers for
Slot-Die-Coated Perovskite Solar Modules / Le, T.S., Chuyko, L.A.,
Luchnikov, L.O. [et al.] // Solar RRL 2024, 8: 2400437. DOI:
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Improvement of the perovskite photodiodes performance via advanced
interface engineering with polymer dielectric / Morozov A., Luchnikov
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