OT3bIB opuuHaILHOIO ONNOHEHTA
HA JHCCEPTALHIO HA COMCKAHHE YHYEHOMH CTeleHH KaH/HAaTa
xumuueckux Hayk Kysuneuooi JInaun UbHHHYHBI
Ha Temy: «Pa3paboTka nojeBbIX TPAH3HCTOPOB HA OCHOBE MAJIOTOKCHYHBIX
OpraHHYeCKHX MO0JyNPOBOIHHKOBbIX MATEPHAI0B»

no cneuuaiabHocTH 1.4.4 — «pusnyecKkas XHMHSD

Huccepraius Ky3HeuoBo#n JLH. [10CBsLIEHA MCCIIEZIOBAHUIO
MaJIOTOKCHYHBIX  OpPraHMYeCKMX  TONYTMPOBOJHHKOBBIX ~ MaTepHajloB  JUA
OMOCOBMECTHMOH  JJIEKTPOHMKM W BIMAHHIO HMX  CYNpPaMOJIEKyIsIpHOTo
yropano4eHusi B TOHKMX T[UIGHKaX Ha ONEeKTPUYECKHe  XapaKTepUCTHKH
OpraHMYeCKHX TOJEBbIX TPAH3MCTOPOB HA OCHOBE [AHHBIX MaTepPHasoB. Bei6op
IPOU3BOAHBIX TMEPWIEHAMMMHIA W WHIUMO B Ka4yecTBE MOJYIPOBOJAHUKOBBIX
MarepuaioB 0OYCIOBIEH UX OMOCOBMECTUMOCTHIO, HETOKCHYHOCTBIO, XOPOLIMMH
3JIEKTPUYECKUMH CBOWCTBAMM B COCTaBE OPraHWYeCKHX IIOJEBBIX TPAH3UCTOPOB
(OIIT), a TaK)ke BO3MOXKHOCTBIO peanu3alui aMOUMONIpHOTO TPaHCNopTa 3apsaa
B MOJIyIPOBOJHUKOBBIX IIEHKaX Ha WX OCHOBE. Ha MOMEHT MOCTaHOBKM 3anaq
JaHHOM PaboThI TaKKe 3aKOHOMEPHOCTH HE ObIIM CHCTEMAaTHYECKH ONMCaHbI, a
YCIOBHS  OKCICPUMEHTOB [0  MWCCJIEJIOBAHHMIO  CBOKMCTB  YKa3aHHBIX
[MOJYIPOBO/IHUKOB, OTHCAHHBIX B  JOCTYMHOW JiMTeparype, 3HAYUTENILHO
pa3nuyaJuch, YTO HE MO3BOJIANO CJ€/IaTh TOCTOBEPHBIX BbIBOJAOB O BIIHSHHH
CynpaMoJieKyJIsipHOii cTpykTypbl Ha cBoicTBa OINT. Ilpu 3ToM dyHAameHTalbHas
Ba>XHOCTb NMOHUMAaHMUs 3aBHCUMOCTEHN MEXAY XUMHYCCKHUM
CTPOEHHEM/CTPYKTYPOH MOTYNPOBOJHUKOBBIX MAaTe€pHanoB U HX SJEKTPUYECKUMH
cBoMcTBAaMM  OOyCJIOBJ€HAa  IUMPOKMMHM  IEPCIEKTHBAMHU  MPAKTHYECKOTO
MPUMEHEHUs] TAKMX CHCTEM B Ka4ecTBE OMOCOBMECTHMBIX HOCHMBIX 3/1€KTPOHHBIX
YCTPOMCTB, BKJIIOYAsk CEHCOPBI Pa3InYHOTO Ha3HAYEHHUSI.

Jlns pemieHMs MOCTABIEHHBIX 3a1ay B paboTe ObLI MCIONB30BaH MIMPOKUH

CIEKTP COBPEMEHHBIX ¢)H3H‘{CCKI/IX H (t)l/BI/IKO-XI/IMH‘-leCKHX METOAOB aHallu3a,

[MO3BOJMBIIUX BCECTOPOHHE M3YYHUTh CTPOEHHME, CTPYKTYpy M CBOWCTBa
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MPeJCTABUTENBHOTO Psiia MPOM3BOAHBIX MEPHICHAMMMUIA W MHIIMIO, a TAKKE
BBISIBUTH 3HAYMMBIE KOPPEISLIUA MEXKy HUMH.

Takum 0o6pa3oM, aKTyaJbHOCTh U MPAaKTHYeCKas 3HAYHMOCTDL paboTsl
JLU. Ky3HeloBO# He BBI3BIBAIOT COMHEHWH. Bce MOMyYEHHbIE JHCCCPTAHTOM
pe3yJbTaThl ABJIAIOTCS HOBBIMH.

JuccepranioHHas paboTa COCTOMT W3 BBEJACHMS, TPEX OCHOBHBLIX TJIaB:
NUTEpaTypHOro 0630pa, SKCIIEPUMEHTANIbHOM 4acTH 1 00CYXK/IeHHs pe3yJIbTaToB, a
Takke 3aKIIOYeHMs], MPUITOKEHUH M CIHCKAa UMTUPYEMOH JMTEparyphl (213
HaumeHoBaHuit). OHa M3I0keHa Ha 152 cTpaHHIax 1 cofepkuT 60 pUCYHKOB 1 16
Tabmui.

Bo BBeacHuH C(OPMYIHPOBaHbl AKTYaIBHOCTh BbIOpaHHOH NpOOIEMDI,
uend ¥ 3ajayu paboTel, e HayuyHas HOBM3HA, TEOPETHUYECKAd W lIpaKIuvecKas
3HaYUMOCTb.

MepBasi raasa mpeacTasisier coboit 0630p nuTEpaTyphbi, MOCBAIICHHbIH
OpraHHYeCcKMM [OJYNMPOBOJHHKAM M OPraHWYeCKMM IOJIEBBIM TPaH3UCTOPaM Ha
MX OCHOBE: OTHMCaHa apxuTekTypa W npurimnsl paboter OITT, mepeurcnensl ux
OCHOBHbIE XapPAKTEPUCTUKH, MPEJCTAaBICHBI NMPUMEPBI XEMOCCHCOPOB Ha OCHOBE
OIIT. Bo BTOpoM pasjene CHUCTCMATH3UPOBaHbl JaHHBIE MO 3NEKTPUYECKUM
coiicteam OIIT Ha OCHOBE OPraHUYeCKUX, HU3KOMOJICKYISPHBIX U IIOJIMMECPHbIX
MONYNMPOBOAHUKOB, @ TAKXKe PacCMOTPEHBI  MEPCIEKTHBBI  MCIOJIL30BAHNA
OUOCOBMECTUMbIX / OHOpasnaraeMbplx MarepHaroB Ha OCIHOBE MPHPOIHBIX
KpacuTeneii B KauyecTBe IIOJYNPOBOJHUKOB B YCTPOHCTBAX OHOCOBMECTHMOH
AMEKTPOHUKH. B  3aK/lO¥eHHH Cjle/laHBl BbIBOJBI M3 0030pa JHTEpaTyphl,
060CHOBaHbI LIeh U 33a41 JUCCEPTALMOHHOIO MCCIIeIOBAHMS.

Bropasi r1aBa TOCBAlIEHA JKCIEPHMEHTAJIbHOH YacTH paboThl, B HeH
MepevrclieHbl MHCTPYMEHTAbHbIE METO/BI HCCIIe/IOBAHHS MATEpUaloB, ACTAIBHO
omucaHa npolenypa ouexku GnocosmectuMocTu aubensolf” flunauro, nprusenensl
METO/ibl M3TOTOBJIEHMSI W XapaKTepH3allu¥ OpraHMYeCKUX [10JIeBbIX TPaH3MCTOPOB,

a TaK)Ke METOJMKA XapaKTepu3alliy ra3oBblx ceHcopos Ha ocHose OIIT.




B I'nase 3, PesyabTaThl H HX 00CYK1€HHe, COCTOSIIEH U3 MATH OCHOBHBIX

pa3/esioB, MPeCTaBlIeHbl OCHOBHBIE PE3Y/LTaThl AMCCEPTALMOHHOM paboTHI.

[lepBbiii pa3fen MOCBAIIEH W3Y4YeHHWIO IPUPOJbI  TUCTepe3uca  Ha
BOJILTAMIIEPHBIX XapakTepUCTUKaX OpraHWYeCKWX IIOJIeBBIX TPAaH3UCTOPOB C
UCTIONb30BAHUEM OKCHJAA AJIOMHUHMSA, [0JIyY4EHHOTO aHOAHBIM OKHCIEHHEM, B
kayecTBe auanekTpuka. [lokazaHo, 4TO MIENKH OKCHIA aMfOMHHHUA, MOJIyYCHHBIE
aHOAHBIM OKHMCJICHMEM MeTajlla, MOTYT COJAep»KaTb MpPUMECHbIE YaCTHIIbI,
copbupytrouecs U3 d1eKTpoiuTa. IIpucyTcTBue yKasaHHBIX 4aCTHIl OKa3bIBaeT
BiusHue wHa xapakrepuctuku OIIT, a wWmeHHO NPUBOAUT K TIOABICHUIO
rUCTEepe3yica Ha BOJBTAMIEPHbIX XapaKTEPUCTHKAX WM CMEUICHUIO MOpOroBOro
HaNpSOKEHMs, BEJIMYMHA KOTOPHIX KOPPENHPYET ¢ KOHUEHTPAIMEH HCTONb3yeMOro
snekTponuTa. [IpefnoXeH BapMaHT HOBOTO 3JIEKTPOJIIUTHOIO COCTaBa HA OCHOBE
W30NeMHa / M30NCHIIMHATA Kajlug, MCIIONL30BAaHWE KOTOPOTo TMO3BOJIMIIO
MPAaKTUYECKU [IOMHOCTHIO TMOMABUTh THCTEPE3UC W U30€kKaTh HeKeNaTelbHOro
C/[BMTA MOPOrOBOTO HampskeHus. Pa3paboTaHHbIH [04XOA MMEeT CyIeCTBEeHHYIO
MPaKTHYECKYIO 3HAYMMOCTL JUlst M3rotorieHus BbicokoddbektuBHbix OINT s

rHOKOM 2JIEKTPOHUKH, ra30BbIX XEMOCEHCOPOB U JIp.

Bropoit  pazgen  MOCBSLIEH — HCCIEAOBAHWUIO  BIUSAHMA  AKWJIbHBIX
3aMECTUTEICH ¥ YCJNOBUH TEPMHUYECKOr0 OTXKMIA IUICHOK TMPOHW3BOAHBIX
nepunenauumMmuaos Ha xapaktepuctukn OIIT Ha wWx ocHoBe. PaccMorpeno
BIMAHME TEPMHYECKOTO OTXKHWra TOHKHUX TMUJICHOK [MEpHICHAUUMHU/IOB Ha HX
MOPGONOTHIO ¥ KPUCTALIMYECKYIO CTPYKTYpY, @ TaKxe 3JIeKTpHYECKUe
XapaKTePUCTHKM OPraHMYECKUX MMOJNIEBBIX TPAH3UCTOPOB, MPEANPUHATA MOMbITKA
YCTAHOBJIEHUS  KOppensiuii  MeXAy  OHTanbnued  (as’oBbIX — ICPEXO/0B
nepyiIeHIMUMUIOB U dnekTpuueckuMu Xapaktepuctukamu OITT. Ilokasano, uTo
TEPMUYECKUA OTXKWUT M JNMHA AJKWJIbHOW LEMH 3aMeLUEeHHbBIX NMEepUIICHIMHMHIO0B

(I1JIA) sBNSIOTCS KJIKOYEBbIMM IIapaMeTpamH, MNO3BOJIAIOIIMMHU KOHTPOJIMPOBATh

MOpQOJIOTHIO M  KPHCTAIUIMYECKYIO CTPYKTypy I[UIEHOK, obecrieuuBas —HX




apdextuHyro pabory B OIIT. YcTaHOBAEHO, YTO ONTHMAJIBHBIE TEMIIEPATYPEI

orxura rieHok ITJIU pacnionoxens! B613M 1X (ha30BbIX NEPEXOIOB.

B TpeTheM pa3znene u3y4eHO BIHMSHHE TEMIUIATHOTO 3(¢eKTa AUINEeKTPHKa Ha
KPUCTAJNTHYECKYIO CTPYKTYPY M 2JEKTPU4ECKME XapaKTCPHUCTHKH OPraHM4CCKOro
noyynpoBoAHUKa UHAWUTO. C MUCMONB30BaHWEM UIMPOKOYTIOBOrO PEHTIEHOBCKOIO
paccesiHus B CKOJB3ALICM ITy4YKC IMOKa3aHO, YTO OPraHUYECCKUN UIICKTPHK MOXET
OBLITL MCTIONE30BAH B KauecTBE TEMIJiaTa, OMpelesitolero cyrnpamMoieKyisipHyo
OpraHM3aIvio MOJIEKYNT WH/IMTO B TOHKHX TJICHKaX, U MHAYLHUPOBaTh 00pa3oBaHHe
HOBOM NoJUMOPGHOI HOpMbI MHAKUIO, OCOOEHHOCTH KPUCTAIITMYCCKOIO CTPOCHUS
KOTOpOi 00ecreynBaroT MOBBIIIEHHE TOJBUKHOCTH HOCUTENEH 3apsa/ia B TUIeHKe

fonee 4em Ha MOPSIOK.

YeTBepThlii paznen NOCBSLIEH BIUAHHIO XUMHYECKOH (QYyHKIMOHATH3ALHH
Opranuueckoro TOJNYNpOBOAHMKA HA 3nekTpuueckue xapakrepucruku OIIT. B
paMKax JaHHOTro paszjiena M3y4eHbl ONTHUECKUE U EKTPOXUMHUYECKHE CBOWCTBA
MPOM3BO/IHBIX MH/MIO B PACTBOPE M B TOHKUX IUIEHKAX, OIPELEIeHO BIIUAHUE
3aMeCTUTENeH B TIPOU3BOAHBIX HHIWUNO Ha SICKTPUUYECKUE XapaKTEPUCTUKU M
Xapaktep TpaHcrnopra 3apsaa B OIIT, uccnenosana Mopdonorus TOHKHX TMIACHOK
MPOU3BOIHBIX HHAMUIO W BbIABICHO BIAMAHHE II0JIMMOP(PHU3MA IIPOU3BOAHBIX HHIKIO
B KpHCTaJUIaX W B TOHKHX [UICHKAaX Ha 3SJCKTPHYCCKHE XdpPAKTCPUCTHUKH
TPAaH3UCTOPOB Ha MX OCHOBE, @ TAK)Ke IPOBEJICHO HMCCIeN0BaHWe CTAOMIBHOCTH
MONEBLIX TPAaH3UCTOPOB N-THUMA HA OCHOBE TaJlONeH3aMeIleHHBIX MPOU3BOIHBIX

WHJUTIO.

Ha  ocHOBaHMM  CUCTEMATHYECKOIO0  MCCIIEJOBAHUS  JEBSITHAALATH
MPOU3BOAHBIX HMHIUIO, I[I0Ka3aHO, 4YTO BBEAEHHE B CTPYKTYpPY MOJEKYJIbI
AMEKTPOHONEGUIIMTHBIX 3aMECTUTENEeH TMPUBOJIUT K YIYUYHIEHWIO TpaHCnopTa
3JIEKTPOHOB M YXY/LIEHUK TpaHcnopTa Ablpok. | [pogemoHcTpupoBaHa crabuiibHas

pabota Ha Bo3ayxe OINT n-Tuna Ha OCHOBE MPOU3BOHBIX WHJIUTO C MOBBIIIEHHBIM

CPOACTBOM K JIEKTPOHY. MeTogaMu PeHTreHOCTPYKTYPHOIO aHajiu3a J0Ka3aHo,




9TO TIPH MajblX YIJax Hak/loHa MOJICKY]1 B (DOPMHUPYEMbIX MMH KOJOHYAThIX
CTPYKTYpax jocturaercs 3¢¢deKTUBHOE MEXMOJeKyIIpHOe TNepeKphIBaHUE Ti-
opburanei, 4to obecrieurBaeT XOpOIUIWid TPAHCTIOPT HOCUTENel 3apsiia B KaHale
OINT. B T0 e Bpems A7 MONEKYI, UMEIOIIMX OONbIINE YIIIBl HAKIOHA, TPAHCTIOPT

HOCHUTEJIEH 3apsi/I0B 3aTPYy/IHEH.

B nsarom pasgene omnucaHa pazpaboTka (yHKUHOHANBEHBIX [POM3BOANLIX
MHIMIO C PACLIMPEHHOW T-3JIEKTPOHHON CHCTEMOM, HM3YYeHBl 3JIeKTPUYECKHUE
XapaKTepUCTHKU TakuX mpou3BogHbIX uHauro B OIIT, a Takke nposeneHo
neransHoe uccnenoBanue aubenso[f,f’|uHauro kak mepcmekTHBHOTO marepualla
JUISL «3€JIEHOH 93NEKTPOHUKM» M B COCTAaBE Ta30BOTO XEMOCEHCOopa Ha aMMHaK.
[Toxasano, uyro nunednsid AUOeH30[[ [[MHAMIO ACMOHCTPUPYCT TONBHKHOCTH
HOCHTENeH 3apsloB, COMOCTABMMbLIE C JIDYyIMMW  HacTO  MCIOJb3YCMBIMH
OpraHMYeCKUMHM I110J1yIPOBOJAHUKAMM: TCHTALICHOM, JHHAPTOTHEHOTHODEHOM H
Pynnepenom C60, obiajast py 3TOM HU3KOH TOKCUYHOCTBIO I SMOPHOHANLHBIX
KJIETOK  4YeJloBeKa, 4YTO TMO3BOJNSET HCMONB30BaTh €ro B yCIpoicrsax
OrnocosmecTUMON anekTpoHuku. [TokazaHa BO3MOXHOCTH u3rotosienus OTIT wa
ocriope aubenso[f’flunauro ¢ ucnonbzoBaHucM OMOpas3naracMoro mnjacTHKa H
6}’M8FH B KQUeCTBe IIOQJIOKEK, d TUKKEC BOSMOXKHOCTE CO3/1aHHS Ma30BLIX CEIICOpPOB

Ha aMMHaK, 00/1aal0uX ObICTPLIM OTKIMKOM U XOPOIIHM BOCCTAHOB/IEHHEM.

3aKiIl0YeHHe COLEPKUT OCHOBHBIE BBIBOJIBI 110 AUCCEPTALMOHHOM paboTe
TMICPCIICKTUBEL  JalbHeHwwed pas3paboTky Tembl. BbIBOABI AMccepTaliMOHHOM
paboThI SABJIAIOTCA 0OOCHOBAHHBIMU M HAYYHO 3HAYUMBIMH.

K npencrasneHHoit aucceprauu MOXHO C(HOPMYJIMPOBATh ClEAYIOLIME
3aMe4aHUsl U [1OXKEJIaHHS:

l. TekcT comepXHT I0BOJILHO MHOTO OMEYaToK, U, XOTA Ha CyTh paboThI 3TO
HE BIMACT, XOTENOCh OBl uyTh Oonbluell aKKypaTHOCTH B O(pOpPMIIEHHH
pesynbratoB. Kpome TOTO, psifi pUCYHKOB, HANpUMeEp, PUCYHOK 25 M10X0 YHTAEMBI:
Ha tepMmorpammax JICK PDI-EH, mpuBeneHHbIX Ha AaHHOM PHCYHKE, CJIOXHO
OTIHYIHTD ITHKH (a30BbIX MEPEXOIOB OT CMCLICHMA 0a30B0OM JTMHUN.
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2. B Pasmenc 3.1. He npuBejaeHo oObscHenue HabmomaeMoro s¢dexra
CHW)KEHHSI TrHucTepe3ndca mpoxoxHblX xapakrepucTuk OIIT mpu  cHHXeHHH
KOHIIEHTPAIIMH JTMMOHHOM KHUCIOThI M NMepexofie K U30JEHLIHHY KPOME 3arpsA3HEHUs
AM3IEKTPUKA  CclefaMu  anekTponura. Kaxercs JIOTWHYHBIM — pacCMOTPETh
Habmonaembiii 3hhekT ¢ TOYKH 3pEHHS KOMUYECTBa JIOBYLUEK HOCHTEJIEH 3apsja,
MPUCYTCTBYIOLIMX HA IIOBEPXHOCTH JIMDNEKTPHKA M MPOUCXO[SLIMX KaK pa3 oT
OCTaTOYHOI'O 3aIPA3HEHHS MOBEPXHOCTU NIEKTPOIUTOM.

3. B Pasgene 3.2.1. sBHO He XBaraeT JIaHHBIX TOJIAPUA3ALUOHHO-OTITHYCCKOH
MHKPOCKOIMH, KOTOpblE MO3BOJNMIN Obl TOYHEe HAEHTU(PUUMPOBATH H3MEHEHUS
¢azoBoro cocrosiHusi, Habrogaemsle mo aanusiM JICK.

4. B Paznene 3.2.4. ckopee HY»XHO paccMarpuBaTh B KayeCTBE KPHUTEPHS HE
U3MEHEHHe JHTAJBIIUU, a W3MeHeHue cBoOoaHoH 3Hepruu ['mbOca, mockonbky
TONbKO 001ias HHEepPrusi YYUTLIBAET SHTPOMHUHHYIO COCTABISIOLLYH) M JIy4LIC
MOAXOIUT AJ151 OLEHKHU YIIOPAJL0UEHUA MOJIEKYJT B TOHKOM CJIO€.

5. B Pasmene 3.5.3 yOUBASET [OCTAHOBKA  3KCIEPUMEHTA  C
JleTeKTHpOBaHHeM aMMHaka B aTMocgepe azora. KaxeTcs JIOTHUHBIM MPOBOMTE
razoBble U3MepeHus B OOBIYHOM aTMOc(epe B MPUCYTCTBHU KMUCIOpOAa BO3AyXa,
MOCKOJIBKY C TIPAaKTHYeCKOW TOYKM 3peHUs JeTeKTUPOBAaHME aMMUaKa B a3oTe He
Oyner BocrpeboBaHo, a cyus 1o paunnpiM auccepraimu, OIIT wa ocHose
qubenso[f’ fluHaNUro 1eMOHCTPUPYIOT YCTOWYHBYHO paboTy Ha BO3yXC.

I lepeyrcieHHble BONPOCHl M 3aME4YaHUd HUKAK HE CHIKAIOT oOLIeH 04eHb
BBICOKOH OLIeHKH aucceprauuoHHod padorel Kysueuosou JLU. IMonyuennvie B
paboTe pe3yibTaThl HHTEPECHBI, AKTYaIbHBI K UMEIOT OombIIoe GyHIaMeHTanbHOe
M TIPUKJIaZHOE 3HAYeHUe, a BbIBOAbI paboThl JOCTOBEPHBI U XOPOIIO 0OOCHOBAHBI.
JTO MOATBEpXKAAeTcsi CeMbio IYOIMKaLUMsMHM B BeNYIIHMX HAydHBIX JKypHalax,
Bxosmx B 6azy nauueix Web of Science (Advanced Optical Materials, Journal of
Materials Chemistry C, Organic Electronics 4 ap.) Ha aHITIMHCKOM f3blKe, a TAKXKe
CEMBIO JOKIaJaMH Ha POCCUHCKHMX W MEXIAYHApOAHBIX HAyYHbIX KOH(EepeHLUsX.
ABropedepar u  onyOnuMkoBaHHble paboThl  MOJTHOCTBIO  COOTBETCTBYIOT

COZIEPKAHMIO TEKCTa NUCCEPTALMOHHOM padoTEI.
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Conepxanue AUCCEPTALMU COOTBETCTBYET NAcMopTy CreuranbHoCcTH 1.4.4 —
«Du3nyeckas XHUMHs», TMONHOCTBIO YIOBJAETBOpsieT TpeboBanusm 1. 9 - 14
«ITonoxkeHUs1 O TOpSAAKE TPUCYXJIEHUS YUYEHBIX CTeNeHel», YTBEPKAEHHOro
[Mocranosnenuem IlpasutenscTBa ot 24 centadps 2013 r. Ne 842, a ee aBtop,
Kysneuosa Jlumus MnbMHWYHA, 3aCIy)KHBAaeT NpPHCBOCHHS Y4YEHOH CTeneHH
KaHOMZATa XMMUYECKMX HayK [0 Hay4HOW CreluanbHOCTH 1.4.4 — «dusuyeckas

XUMUAD.
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