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OBLIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJILHOCTb  TeMbl  MCCJIEJIOBAHMSI W  CTelleHb  ee
pa3padoTaHHOCTH. B CBsI3U ¢ OBICTPBIM POCTOM MOTPEOICHUS DIIEKTPOHUKN
BCE BECOMEE CTAHOBATCS HKOJOTMUYECKHE ACIEKThl IPONU3BOACTBA, IIOATOMY
BEAETCS AaKTUBHBIA IIOMCK HOBBIX MAaTEpHAJIOB C  YIYYIICHHBIMU
cBoiicTBaMu. Pa3BuTre opraHMyecKoi 3MeKTPOHUKHU NPUBEIO K 3aMETHOMY
YIY4YIIEHUIO XapaKTEPUCTHK OPTaHUUECKUX MMoJeBbIX Tpan3ucTopos (OI1T),
COJIHEUHBIX OaTapeil, CBETOMWOAOB U T. 1. BaxHeiiniee cBOWCTBO MHOTHX
OpraHUYeCKUX MaTepHaIoB — OMOCOBMECTUMOCTb, YTO MO3BOJISET CO3/1aBaTh
Ha MX OCHOBE <QJIEKTPOHHYIO KOXY», UMIUIAHTAThI, OMOCEHCOPHI U HOBOE
MIOKOJICHHE MEIUIMHCKUX HHCTpYMEeHTOB. Ha cerogHamHuii IeHb
OOJBLIMHCTBO MOTEHIIMATBHBIX OnopasnaraeMblx/ONOCOBMECTUMBIX
MOJYIPOBOAHUKOB TPEACTABISIOT cOO0M MUTMEHTHI U KPACUTEH, KOTOPBIC
€CTECTBEHHBIM 00pa30M MOIyYEHBI U3 KUBOTHBIX, PACTCHUH U MHUHEPAJIOB.
brnaromapss xuMudeckod (QYHKIMOHATW3AIMU HATYPAIbHBIX KpacHTeJen
MO’KHO 3aMETHO YIYYIIUTh X MOJYIPOBOAHUKOBBIE CBOMCTBA. OHUMHU U3
MEPCIEKTUBHBIX MOTEHIIMATBHO OMOCOBMECTUMBIX MOJIYNPOBOJAHUKOB Ha
OCHOBE CHMHTETHUYECKUX M MIPUPOIHBIX KPACUTEIECH SBISIOTCS IPOU3BOAHBIC
nepuneaauumunoB (IIJIM) u mpowsBomHble WHANTO. ODTH MaTepHAIBI
aKTHBHO HUCCJEIYIOTCS B MOCTIEIHNE TO/IbI BO BCEM MHpE.

Tak, U3 AUTEpaTYpHBIX JAaHHBIX M3BECTHO, YTO AJIMHA AJIKUIBHOTO
3amectutend [I/IU cuiibHO BnMseT Ha 31eKTPOHHYIO noaBHxkHOCTE B OIIT.
C onHOW CTOpOHBI, CcaMOCOOpKa TOJYIPOBOJHUKOBBIX  MOJIEKYI
OTpesenseTcs] aAJKWIBHBIMU  3aMECTUTENIIMU, IPHUCOEAUHEHHBIMH K
CONMpsDKEHHONM OCHOBHOM menu. C Apyrol CTOPOHBI, H3BECTHO, YTO
TepMuYeckasi 00pabdoTKa MOXKET 3HAYMTENBHO YIYYIIUTH JJIEKTPHYCCKHE
XapaKTepUCTUKA MaTepualioB, B TOM YHWCJIE M Onarojapss HM3MEHEHHIO
KPUCTAIUIMYECKOH CTPYKTYpBl MOIYNpoBOAHMKA. HecMmoTps Ha Hanmuume
OTJENbHBIX MyOJIUKAIMI 110 3TOH TeMe, B IUTEpaType HET HOHUMAHUS TOTO,
KaK OTXHWI IOJYHNPOBOJHUKOBBIX IUIeHOK IIJIM ¢ pasHON nnuHOU
ANKUIIBHOTO 3aMECTHUTEIIS BIUseT Ha 3¢ eKTHBHOCTD X padoTsl B OIIT.

C MoMeHTa OOHapy:KEHHsI MOJIyIPOBOJHUKOBBIX CBOWCTB HHIHIO,
ObUIO TONYYEHO HECKOJBKO (DYHKIMOHAIBHBIX MPOW3BOJAHBIX 3TOH
MOJIEKYJIBI C TIIENbI0 CO3JaHWS HOBBIX MAaTEPHaJOB C YIy4YIICHHBIMH
XapakTepucTUKaMHu. B cepun He3aBUCHMBIX Pa0dOT Ha JaHHBIA MOMEHT
ONMCAaHO CEMb TaJOreH3AMEUICHHBIX IPOM3BOJHBIX HWHAWTO, JABa



COCIMHEHHS C apOMAaTHYECKUMH 3aMECTUTENIMU M JBAa COEAMHEHUS C
AIKOKCU3aMECTUTESIMU. B 1esoM  HccneoBaHO  OKOJO — AecsATKa
MIPOM3BOAHBIX UHANIO KaK MEPCIEKTUBHBIX MATEPHUAJIOB I OPTaHUYECKOU
3NeKTpoHUKH. OJIHAKO HCCIEAO0BAaHUS NMPOBEACHBI Pa3HBIMHU TPYIIaAMU U
YCIIOBHUS 9KCIIEPUMEHTOB HE YHU(UIMPOBAHBI, YTO 3aTPYyAHSET CPAaBHEHHE
NOJY4YEHHBIX pe3yabTaToB. HUKaKuX HaAEKHBIX B3aUMOCBS3EH MEXAY
CTPYKTypoil  (PYHKIHMOHAJNBHBIX  MPOM3BOAHBIX  WHAWTO W HX
XapaKTePUCTUKAMH B TPAH3UCTOPaXx I0Ka HE YCTAaHOBJICHO M3-3a OTCYTCTBUSA
CHCTEMAaTUYECKUX HUCCIEI0BAHUI.

Hcxons w3 BbIIECKa3aHHOTO, MOYKHO CAENIAaTh BBIBOJ O TOM, YTO
HEOOXOTUMEI UCCIIEZIOBaHUA, HampaBJIeHHBlE  Ha  pa3paboTKy
MQJIOTOKCHYHBIX M JKOJOTHYECKH  O€30MacHBIX  OPraHUYecKUX
MOJyTIPOBOJHUKOBBIX MaTepUaloB MJIsi MOJEKYJISIPHOH 3JIEKTPOHHUKH.
Oco0yt0 BaXXHOCTb IPUOOPETACT BBIABICHUE 3aKOHOMEPHOCTEH MEXay
MOJIEKYJISIPDHBIM ~ CTPOCHHEM  IOJYNPOBOAHUKOBBIX MAaTEpUAIOB, HX
CYIPaMOJICKYJSIPHBIM ~ YHOPSIIOYEHHEM B IUICHKAX, D3JICKTPUUYECKUMHU
XapakTepucTuKamMu U atMocdepHoii crabunbHocThio B OIIT. Kpome Toro,
u3ydyeHue noreHnuana ucrnois3zoBanusd OIIT B kauecTBE OCHOBBI I
ra30BbIX XEMOCEHCOPOB SIBJISIETCS] BAXKHOM U aKTyalbHOU 3a1ayeil.

Hesn u 3amaum padorbl. Llenpio nucceprailioHHOH paboTEHI
SBIIETCS TOMCK W HWCCJICJOBAaHME MAJOTOKCHYHBIX OpPTaHHYECKUX
HOJIYTIPOBOJAHUKOBBIX MaTepUajioB UIsi OMOCOBMECTUMOIl 2JIEKTPOHMKH, a
TAKXKC U3YUYCHUEC BIIUAHUA CYIIPAMOJICKYJIAPHOI'O YIIOPAAOYCHUA MOJICKYII B
TOHKHX IUICHKaX Ha XapaKTEPUCTUKU MX pabOTHl B OPraHUYECKHX MOJIEBBIX
TpaH3ucTopax. /s JOCTHKEHHS MOCTABICHHOM HEeNH B AMCCEPTAIIMOHHON
paboTe permanuch ciaeayonme 3a1a4un:

1. CucremMaTHyeckoe  HCCIEAOBAaHWE  BIMSHUS ~ OCOOGHHOCTEH
MOJIEKYJISIDHOTO ~ CTPOSHMS (IJIMHA M Pa3BETBICHHOCTH  AJKMIBHBIX
3aMecTUTeNlel) W TEePMHUYECKOTO OTKWTa TOHKMX IUICHOK pa3iIHYHBIX
NEPUICHANNMU OB Ha XapaKTCPpUCTHUKHU OpraHnvYeCKux II0JIEBBIX
TPaH3UCTOPOB, U3TOTOBJICHHBIX Ha MX OCHOBE.

2. Wzyuenne cynpamMoneKyJIsipHOTO yIOpsA0UYeHHUs MOJIEKYJ HHIUTO U
€T0 MNPOMU3BOAHBIX B KPUCTAJIAX W TOHKHUX IIJICHKaX BOIM3U MEXKCIIOEBOM
TpaHULbI C AUAIEKTPUIECKUMHI MaTepuaiaMu pa3IMuHON IPUPOIBI; TOUCK
B3aUMOCBSI3€H MEXAY CTPYKTypOH IUIGHOK M HX 3JIEKTPHUYECKUMHU
XapaKTepUCTUKAMU.



3. HccnenoBanre  ONTORIEKTPOHHBIX,  (PU3UKO-XMMHUYSCKUX  H
JNIEKTPUIECKAX CBOWCTB OOIIUPHOW TPYMIBI MPOWU3BOJHBIX HWHIUTO,
COJICPIKAIIMX 3JICKTPOHOAKIICIITOPHBIE 3aMECTHTEIH WIH PACHIMPESHHYIO
COMPSKCHHYIO T-3JICKTPOHHYK) CHCTEMY; YCTAHOBJICHUE KOPPEISAIUil
MEXy 0COOCHHOCTSIMH MOJICKYJIIPHOTO CTPOCHHUS IPOU3BOJAHBIX UHIUTO U
xapakrepuctakamMu OIIT Ha ©X OCHOBE.

4, HccnenoBanne dKCIUTyaTallMOHHONH CTaOWJIBHOCTH Ha BO3JyXe
MOJIEBBIX TPAH3UCTOPOB HA OCHOBE PAa3IUYHBIX MPOU3BOIHBIX HHINIO M
YCTaHOBJICHUE B3aMMOCBSI3CH «CTPYKTypa Marepuayia — CTa0HIBLHOCTD
YCTPOMCTBaY.

5. OrneHKa TEPCICKTUB CO3JaHUS Ta30BBIX CEHCOPOB HAa OCHOBE
OpPraHUYECKUX TMOJICBBIX TPAaH3UCTOPOB C JYYIIMMUA W3 HW3YYCHHBIX
MOJTYTIPOBOHUKOBBIX MaTEPUAIOB.

Hayynass HoBu3Ha. Ha nmpumepe cepun  3aMEIICHHBIX
nepuneaauumunoB  (IIJAM) ¢ pasHoOii ANWMHOW  aNKUIBHBIX — IETel
3KCIIEPUMEHTAIBHO YCTAHOBJIEHO, YTO ONTHUMAaJIbHbIE TEMIIEPATYphl OTKHUTa
TOHKUX IUICHOK pAacIoJioKeHbl BOMW3M (a30oBeIx mnepexomo [1JIN.
OOHapyxeHa  KOppemsuus MEXIy MAaKCHUMajibHOM  IOABHXHOCTBIO
Hocutenen 3apsanoB B OIIT u BeaMUMHON >HTAIBINK, COOTBETCTBYIOIICH
(dazoBoMy mepexony.

BrniepBele moka3aHa BO3MOXHOCTh HCIOJIB30BaHMsI OPTraHUYECKOIO
JUDJIEKTPUKA KakK TEMIUIaTa, ONPEIENSIOEro CyNpaMONEeKyIspHYIO
OpraHHU3aIxIo MOJIEKYJI WH/IUTO B TIPUIIEIKAIITIX CIOSIX
noJynpoBoAHuKoBoro  Marepuana B OIIT wu  npuBomdmero K
(bopMHPOBaHHIO HOBOH MOMMMOP(HOI (HOPMBI 3TOrO MaTepUaa.

XuMugeckas (YHKIIMOHAIN3AIHS MOJIEKYJIBI WHINTO,
HarnpaBJIeHHas Ha MOHKEHUE DHEPTUH HUBIICH CBOOOHON MOJIEKYIISIPHOM
opOHTAIN COETUHEHUS], TIO3BOJIMIIA TTOJIyYUTh HOBBIE MTOIYIIPOBOJHUKOBBIE
Mmarepuaisl (5,5°,6,6’-reTpadTopuHaAnTO, 6,6’ -OUC(TPUYTOPMETUITMHANTO),
KOTOpbIe obecrieunBaioT crabuinbHyo padoty OIIT Ha Bo3lyxe B TeueHHE
Ooee ueM 2-xX MeCsIEB.

BriepBele  BBIBICHBI  B3aMMOCBS3M MEXKIY  MOJIEKYJISIPHBIM
CTPOEHHEM CepUH MPOU3BOJHBIX WHANTO, KPUCTATUTNIECKON CTPYKTYPOH NX
TOHKMX IUIGHOK W HX OJJIEKTpUYeCKMMH XapakTtepuctukamu B OIIT.
Xumuueckasi (pyHKIMOHAIM3ALUUS MOJEKYJIBl WHAWTO, 3aKiovaromasics B
pacIIMpeHnd €ero m-3JIEKTPOHHOW CHCTEMBI, II03BONIMJIA pa3paboTaTh
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NPUHIMIIMAIEHO HOBBIM MaTtepual, nuOenso[f’ fluHauro, KOTopelii BBUAY
CBOMX XOPOIIMX 3apsiI0OBO-TPAHCIOPTHBIX CBOMCTB, 3KCILIyaTallMOHHON
CTaOMJIBHOCTH ¥ HHU3KOH TOKCHYHOCTH HMEET OOJbIIUE MEPCICKTUBBI
NPaKTUYECKOTO HWCIONb30BaHUA B OHOCOBMECTHMOW  OpraHUYecKOn
JJIEKTPOHHUKE.

TeopeTnyeckasi U NpaKkTHYeCKAast 3HAYUMOCTb.

Haitnenusie KOppemsiuu MEXIY SIEKTPUUECKUMU
xapakrepuctukamu OIIT Ha ocHOBE MEPHICHANUMHUAOB U YHTAIBIISIMA HX
($a30BBIX TEpPEXOJOB MO3BOJISIIOT BECTH  BBICOKOIPOU3BOAUTENBHBIN
CKPUHHMHT TOJYNIPOBOAHUKOBBIX MaTEpHajoB C IIOMOUIbI0 MPOCTHIX
U3MEPEHUN TEPMUUECKUX CBOMCTB.

[lokazaHa  BO3MOXHOCTh  HCIIOJIb30BAaHUS  OPTaHUYECKOIO
OUDJIEKTpUKA Kak TeMIUlaTa, ONPEIeIsIoOuIero CylnpaMOoJIeKyISpPHYIO
OpPTaHM3AIMI0 MOJIEKYN B TPWISKAINNX CIOSX IOIYIPOBOIHUKOBOTO
MaTtepuana. HaiileHpl B3aWMOCBSI3U MEXIY MOJEKYJISPHBIM CTPOSHUEM
NPOM3BOJHBIX HMHIUTO, MX O3JCKTPOHHBIMH U  (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMH, a TakXke OJJIEKTPUYECKUMH XapaKTepPUCTUKaMHU IIOJIEBBIX
TPaH3UCTOPOB, U3TOTOBJICHHBIX Ha MX OCHOBe. [loka3aHo, YTO OCHOBHBIM
nmapaMeTpoM  SBISETCS Yrojdl HAkKJIOHA MOJIEKYJ HMHJIUTOMAOB B
(bopMHpYEMBIX UMH KOJIOHYATBIX CTPYKTypax. [Ipu ManbIX yriax HakjIoHa
mocturaercs  d(PQEeKTUBHOE TepeKphIBaHUE M-OpOUTANei  COCETHHX
MOJIEKYJI, 9TO oOecrieunBaeT 3 (PEeKTHBHBIN TPAHCTIOPT HOCHUTEJEH 3apsI0B
B KaHaJle TPaH3UCTOPOB.

Pa3paGoTan HOBBII 3NMEKTPOJHMTHBIA COCTaB JJs  aHOJHOTO
OKHCIIGHHS aQIIOMMHHS Ha OCHOBE aMWHOKHCIOTHI  HM30JIeHIIMHA,
0o0ecreuynBaOmUil  BBICOKYI0 YHCTOTY IOJIy4aeMOTO  JIMAJIEKTPHKA,
MUHUMAaJIbHBIA TUCTEPE3UC B BOJIbTAMIIEPHBIX XapaKTEPUCTHUKAX U OIHM3KOE
K HYJTIO TIOPOTOBOE HAIPSHKEHUS TPAH3UCTOPOB.

PazpaboTtannsie OIIT Ha OCHOBE JTMOCH30UHIUTO
MIPOJAEMOHCTPUPOBAIM BBICOKYIO MOJIBUKHOCTh HOCHTENEH 3apaaoB (p-
tuma, 0,34 cm?B'c!), 4ro comsmepuMo ¢ XapakTepUCTHKAMH JIyYIIHX
OpraHMYECKUX MOJTyTIPOBOJHUKOB p-THIA: MIEHTAalleHa u
nuHadToTHeHOTHO(DEeHA. OTHOCHTEIBHO JIETKUH CHHTE3 JIMOCH30MHIHUTO,
HHU3Kasi TOKCHYHOCTb M BbICOKas aTMmocdepHas Hu (HOTOXUMHUYECKas
crabmipHOCTh OIIT Ha ero OcHOBE CBUIETENBCTBYIOT O MEPCIEKTUBAaX



UCTIONB30BaHMsI ~ ATOTO0  MaTepuayiia Ui CO3JaHusl  CTaOMIBHBIX
OMOCOBMECTHMBIX YCTPONCTB OPraHMIECKOH SIEKTPOHUKHL.

Metonosorusi 1 MeToAbI HccjaenqoBanusa. PazoBbie MpeBpaleHN
HOJIYIPOBOAHUKOBBIX MaTepHajIoOB ObUIN HUCCIENOBAHBI C HCIOIb30BAHUEM
nddepeHTHaTEHON CKaHUPYIOIIeH KaJIOPUMETPUH (ICK).
Kpucrannuueckas CTpyKTypa MaTepHajOB YCTaHOBJIEHAa C MOMOIIBIO
PEHTIEHOCTPYKTYpHOro aHanu3a. a30Bbld COCTAB U YHNOPSIAOYECHUE
MOJIEKYJI B TOHKUX IIJICHKaX U3Y4EHBI C HCIIOJIb30BAHUEM IIUPOKOYTIJIOBOTO
PEHTT€HOBCKOT'0 paccesiHus B ckomb3simeM mydke (GIWAXS). Mopdonorus
OKCHU/JHBIX W TIONYNPOBOAHHUKOBBIX IIJIEHOK HCCIIEOBaHA METOJaMHU
aTOMHOH cuimoBor Mukpockonuu (ACM) u cKaHHWpYOIEH 3IeKTPOHHON
Mukpockonuu (COM). OnTHueckue CBOMCTBa MaTepuajoB H3YYEHBI C
MTOMOIIIBIO 3JIEKTPOHHOM CHEKTPOCKOIHNH TIOTJIOIICHHUS.
DIIEKTPOXUMHUYECKHE CBOMCTBA COCIMHEHUN M3Y4YEHBI C MCIOJIb30BAHHEM
OUKINYECKON BOIbTAMIIEPOMETPHUH.

ITos10:keHUs1, BBIHOCHMbIC HA 3ALIUTY:
. TepMuyeckuil OTXKUTI U AJMHA AJIKWIBHOW LENU B CTPYKTypax
MEPUICHANUMUAOB SIBISIFOTCS] KJIFOUEBBIMH MapaMeTpaMy Ui MOIYYECHHUS
MOJYNPOBOAHUKOBBIX  IUIGHOK C  ONTHUMAaJbHOM  Mopdoiorued u
KPUCTaJUIMYECKON CTPYKTYpOW Ul JOCTHXKCHUSA HaWIy4IlIuX
xapakrepuctuk OIIT;
. Ucnonb3oBanue anudarnieckux OUIIEKTPUKOB 0OOECIeurBacT
TEeMIUIATHBIA 3G QEKT U B 3HAUUTEIILHON CTEIIEHH BIHAET Ha CTPYKTYpPY H
CBOWCTBa (HhOpMHpYEMBIX TOBEPX MOIYIPOBOJHUKOBLIX IJICHOK. HoBas
noauMop¢Has ¢opmMa MHIUTO oOpa3zyercss B TOHKHX CJIOSX Ha TpaHULe
MEXIY TOJTYIPOBOAHUKOM U adr(PaTHUECKUM JUIIEKTPUKOM;
. CynpamMosniekyIapHOe YIOpAJ0oUeHHEe HE3aMEIIeHHOTO WHINTO U
psifia ero Npou3BOAHBIX B IPUIPAHUYHOM CJIOE C JUAJIEKTPUKOM OKa3bIBAECT
ompezensioniee BIUSHHE Ha dJekTpuuyeckue xapakrepuctuxku OIIT.
YMeHbIIeHHEe YIiia HAKJIOHA B MOJIEKYJ MPOU3BOJHBIX HHANUTO MPUBOIUT K
pPE3KOMY YBEJIMUEHUIO MTOABMKHOCTH HOocuTenel 3apsina B OIIT;
. XuMHYecKass NMPpUPOJA 3aMECTUTENIEM M MX IIOJIO)KEHHE B SApE
WHIUIO  OKa3blBalOT  3HAYMUTEJIBHOE BIWSHHE Ha  AJIEKTPUYECKUE
XapaKTEPUCTHKHU OIIT. B YaCTHOCTH, BBEJICHUE CUJIBHBIX
3IIEKTPOHOAKLENITOPHBIX 3aMecTHTeNed (deTblpe aTtoma (Topa HIU JABE
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TpUTOPMETUIIEHBIE TPYIIBI) 3HAYATENBHO MOBBILACT CTAOMIBHOCTD
pabotsr OIIT Ha BOo3myXE;

o JuOeH30MHANTO, TPOM3BOAHOE HHIUTO C PACHIMPEHHOU T-
JNEKTPOHHON CHCTEMOH, SIBISICTCS TEPCIEKTHBHBIM OHOCOBMECTHMBIM
MOJTYIPOBOAHUKOBBIM MaTepuanoM p-tumna ajst OIIT;

o OIIT Ha ocHOBe MUOEH3OMHINTO MOTYT OBITH HMCIOJIB30BAHBI KaK
qyBCTBUTEIBHBIC Ta30BBIE CEHCOPHI ISl 0OHAPYKEHHS aMMHAKa.

CreneHb /I0CTOBEPHOCTH W  amnpodamusi  pe3yJbTaToB.
JocToBepHOCTh MOy IEHHBIX Pe3yIbTaTOB o0ecrieunBaeTCs
UCTIOJI30BaHUEM  OOIIMPHOTO  KOMIUIEKCA COBPEMEHHBIX  (DHU3UKO-
XAMHAYECKAX U OHOJIOTMYECKUX METONOB wuccienoBauusi. OCHOBHBIE
pe3ynbTaThl paboThl OBUIM MPEACTABICHBI U OOCYXKICHBI HA CIEAYIOIINX
KOH(EpEeHLIUAX:

4-as  MeXIyHapogHas OCEHHss IIKoJa TI0 OpraHuYecKon
anekrponunke (IFSOE-2018), Mocksa, Poccus, 2018; 13-as mexxayHapogHas
KoH(epeHmuss 1o opranndeckoit amektponuke (ICOE-2017), Cankr-
[MetepOypr, Poccust, 2017; konkypc HayuHbIX padoT uMm. C. M. barypuna (.
Uepnoromnoska, 2015 1.); oObequHeHHass KOH(EPEHIUS IO JHEPreTHKE
MRS-EMRS, Jlune, @pannus, 2014; X1 mexayHapoaHas KOH(DEPEHIINS 110
HaHOCTpYKTypupoBaHHbIM Marepuaiam (NANO 2014); mexyHapogHas
OCEHHAA IKoJyia 1o opranmdeckor anekrponuke (IFSOE-2014), Mockaa,
2014; mexmyHapomHash KOH(EpeHIUS 1O KOTePEeHTHOW W HEeIMHEHHOW
ontuke / mpuMeHeHHMIO M TexHojoruu JiazepoB (ICONO/LAT-2013),
Mocksa, 2013; XI wMexayHapogHas KOH(EpeHIs 10 XHMHU U
¢uznkoxumun onuromepos: «Omnuromepst 2013», SApocnasns, 2013 r.

Myoauxamuu. [To MaTtepuanam paboThl OMyOJUKOBAHO 7 cTaTei B
MEXIyHApOIHBIX HAYYHBIX XKypHanax, nHaekcupyeMsix B PUHIL, Scopus u
Web of Science, u Te3ucsl 7 M0oKIa10B Ha KOHPEPEHIUIX.

JIn4HBIA BKJIaJ aBTOPA B J1CCEPTALIMOHHYIO Pa0OTY 3aKJII0YAETCs
B aHalIM3€ JINTEPaTypHBIX JaHHBIX, B IUIAHUPOBAaHUM M TPOBEJICHUU
OKCIIEPUMEHTOB, B CUCTEMaTH3alUH, OOCYXKACHMH H OQOpPMICHUU
IIOJIYYEHHBIX PE3yNbTaTOB. ABTOp HCCIENOBaja ONTHYECKUE CBOWCTBA
MOJyIPOBOAHUKOB B TOHKMX  IUIEHKaX, TEPMHUYECKHE  CBOICTBa
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nepuwieHanumMunoB MetonoMm JICK, Mop¢onoruio MIeHOK ¢ MOMOIIBIO
ACM, BBINIOTHWIA BECh 00BEM padOT IT0 U3TOTOBJICHUIO U XapaKTePU3AIIIH
TPaH3UCTOPOB U XEMOCEHCOPOB.

CuHTe3,  xapakTepu3auuss W BBIpallMBaHuEe  00pas3loOB
MOHOKPHCTAIIIIOB TIPOM3BOIHBIX MHAWTO ObUT BhIMoaHeH WM. B. Kimumoud
(OUL] IIXD u MX PAH). CunTe3 nMpou3BOAHBIX NEPHICHIUNUMHUIOB OBLT
BeimosiHeH A. B. MymstoBeiM (OULL [TXD 1 MX PAH). Cuntes oTAeIbHBIX
coenuHEeHMH OBLT BeIMOMHEH A. B. XXunenakoseim (PULL IIXD 1 MX PAH).
OKCIIEpUMEHTHl 10 LIMPOKOYIJIOBOMY PEHTI€HOBCKOMY pPacCEsHUIO B
CKOJIB3AIIIIEM MyYKE M aHAIN3 MOJTYYECHHBIX TaHHBIX ObUIH MPOBENEHBI K.(.-
M.H. JI. B. Anoxunem 1 A. A. TTupszeBeim (MI'Y um. M. B. JlomoHOCOBa).
PeHTreHOCTpYKTYpHBIN aHaJIN3 MOHOKPHUCTAIJIOB IPOWU3BOAHBIX HHIWUIO
obu1 ipoBeneH A.X.H. C. U. Tposnoseim (MI'Y um. M. B. JlomoHOCcOBa) 1
n.x.H. K. A. JIsicenko (MI'Y um. M. B. JloMmoHOCOBa). DJIEKTPOXUMHUUECKHE
WCCIIEIOBaHUS COeMHEHUI ObuH ocymiecTBieHb! K.X.H. J[. B. HoBukoBeIM
(@Ull I1IXd u MX PAH) u x.x.1. JI. A. ®ponosoit (OUL] I[IXD u MX
PAH). Tlomyuenue wmukpodororpaduii TOBEpPXHOCTH 0Opa3lloB H
JJIEMEHTHBI aHanu3 00pa3loB ¢ MOMOLIBIO CKaHUPYIOUICH IIEKTPOHHOU
MUKpOCKOTUH ObUTH mpoBeneHs! K.¢.-M.H. H. H. JIpemoBoit (ALIKIT ®UI]
[IX® u MX PAH). MccnenoBanue MOBEPXHOCTH JUIIEKTPUKOB C TOMOIIBIO
KeJbBHH-30HAOBOW CHJIOBOM MUKpOcKomuu ObiIo mpoBeaeHo K.x.H. C. 0.
JlyukunpiM  (CkonTex), METOJOM PEHTT€HOBCKOH (POTORNEKTPOHHON
cnekrpockonuu K.¢.-M.H. U. C. XKuakosem (Yp®@Y um. b. H. Enpiinna) u
n.¢d.-M.H. 3. 3. Kypmaessim (MDM YpO PAH). HccnenoBanne TOKCHUYHOCTH
nmubenzonHanro ObuTo poseneHo k.0.H. E. C. Epmosoii, B. A. Cepreesoi,
k.0.H. B. 0. Tabakosoit u a1.6.H. C. B. KocTiok (Meauko-reHeTHUSCKHII
Hay4yHBIN 1IeHTp nMeHu akagemuka H. I1. boukoga).

CrpykTypa n o0beM auccepranuu. [luccepranus u3nokeHa Ha
150 crpanumax. CoCcTOUT U3 TPEX OCHOBHBIX IVIAB: JIMTEPATYpPHOro 0030pa,
IKCIEPUMEHTAILHON YacTh, 00CYKIIEHHsS Pe3yJIbTaToB. TeKCT TuccepTaium
npowuntoctpupoBan 60  pucynkamu, 16 Tabmmpmamu. B comcke
UCIIOJIB30BaHHOM JHUTEpaTypbl conaepkutcss 213 ccwimok. Jluccepranus
HAYMHAETCS CO BBEAEHHUS, I 716 0O0CHOBBIBAETCS aKTyaIbHOCTh BEIOPAHHOM
TEMBbI HCCIIEAOBAHMSA, a TakKe HOPMYIMPYIOTCS LU U 3aaa4u padoTsl. B
nepBoil  rjaBe  IpeACTaBiIeH  0030p  JUTEpaTypel IO  TeMe
JIUCCEPTAIIMOHHOTO HCCIEJOBAHMA: [AHO ONHCAHWE AapXUTEKTYpPhl |
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NPUHIMIIOB paOOTHI OPraHMYECKHX MOJIEBBIX TPAH3UCTOPOB, 0003HAUCHBI UX
OCHOBHBIE XapaKTEPUCTHKH, TII0Ka3aHbl MEPCHEKTHUBBI HCIIOJIb30BaHUS
OpraHUYECKUX MOJIEBBIX TPAH3UCTOPOB B OMOCOBMECTHMOM 3JIEKTPOHUKE, a
TaK)K€ B KaueCTBE OCHOBBI I'a30BBIX CEHCOpPOB. B 3axitoueHuM craeiaHbl
BBIBOABI M3 0030pa JuTepaTypbl, OOOCHOBAaHBI LEJb U 3a4a4u
JUCCEPTALMOHHOTO HcclenoBanus. Bo BTopoii riaee omucansl (Gpu3nko-
XUMHUYECKHE  METOJIbl  HCCIIEZIOBAaHUS  TOJYNPOBOJHUKOBBIX U
JURJICKTPUUECKUX MaT€pHUanoB, UX KPUCTAJUIOB MM TOHKHUX IUICHOK. JlaHbl
METOAMKHA OLIEHKH OuocoBmectuMocTH. IlpeacraBieHbl MeETOAMKH
W3TOTOBJICHUSI  yCTPOMCTB, ONUCaHbl MeToAsl U 00opyaoBaHUE,
UCIIOJIb30BaHHbIE [UISI HCCIIEAOBAHUSA DJJIEKTPUYECKUX UM  CEHCOPHBIX
xapakrepuctuk OIIT. B Tperbeil riaBe, cocrosmeil u3 5 pas3genos,
U3JI0KEHbl OCHOBHBIE pe3yJbTaTbl paboThl. 3aK/Il04eHHe COICPKUT
OCHOBHBIC BBIBOJIBI IO TUCCEPTALIMOHHON padoTe.

OCHOBHOE COJEPKAHUE PABOTbBI

Bansane  aaKWIBHBIX ~ 3aMecTUTesdeil B CTPYKType
NPOM3BOAHBIX NePUICHIMUMHUAOB U YCJI0BUI TepMUYecKOil 00padoTKu
HX TOHKHMX IUIEHOK Ha XapaKTePHCTHKH OPraHMYecKHUX IOJIeBbIX
TPaH3UCTOPOB

IIpoBeneHo cucreMaTHyecKoe UCCIeJ0BaHUE TEPMUIECKUX CBOHCTB
Iu3aMenieHHbIX nepuieHauuMuaoB (I111) ¢ ankuinbHEIMU 3aMeCTUTESIMU
ot C4 1o Ciz (Puc. 10), X cynpaMoJeKyIsipHOTO YIIOPSIOYCHUSI B TOHKHX
IUIGHKaX, a TaKKe BIMAHUS OTUX (AKTOPOB Ha 3JIEKTPUUYECKHE
xapaktepucTuku OIIT Ha OCHOBE 3THX MaTEpHANOB.

Onextpudeckue xapakrepuctuku 111 6putn uccnenoans B OIIT
CO CTaHJAPTHOW TE€OMETPUEHN, COCTOSIIEH M3 aTlOMUHUEBOrO 3aTBOpA,
MOKPBITOTO  OKcHAOM amoMuHus AlOx B KauecTBe JUIJIEKTPHKA,
MACCUBUPYIOIIETO MOKPHITHS HA OCHOBE MPOM3BOJHOTO OEH30IMKIO0yTeHA
(BCB), cnos nomynpoBOJHHKAa M BEPXHHUX IJIEKTPOJOB CTOKA M HMCTOKA,
¢bopmupyromumx kanan Tpansucropa (Puc. 1a).
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PDI-C4R:=n-C4Hy  PDI-EHR: = é\/\/

PDI-C5R: = n-CsHyy  PDI-C8 R: = n-CgH,;
PDI-C6 R: = n-CgHy3  PDI-C10 R: = n-C4oHy4
PDI-C7 R: =n-C;H;5 PDI-C12R: = n-C4oHy5

Pucynok 1 — Cxema OpraHm4YecKOro TIOJEBOTO TpaH3UCTOpa (a);
CTPYKTYpHBIE ()OPMYJIBI 3aMEIICHHBIX MTEPHICHINIMUIOB (0)

VYcraHOBNIEHO, UYTO Kak JUIMHA QIKWIBHBIX LENel, Tak H
TepMuYeckass 00pabOTKa TONYNPOBOJAHUKOBBIX IUICHOK, OKa3bIBAIOT
3HauuTeNnbHOE BiIMsHUEe Ha xapaktepuctuku OIIT (Puc. 2).

a 5]

4 4 620 NOABMKHOCTE
0 A i g & H 7 0,167 I » De3 onkura
© 2 4 i f & s I S 1 b NOCHE OTHHMIA
!0y 4 I PDIC4 o™ L .
= s PDICE  50.08 " s
A0 & PDIEH =75 o4l [3 i i
i 1 & PDLC12Z T » . 3

107+ a2 i [ 0,004 : T ' I N
0 50 100 150 _ 200 250 4 5 6 7 8 EHJU 11 12
T omwura, C [OnuHa anknneHoR Lenu
Pucynok 2 — TewmmeparypHble 3aBUCUMOCTH IOABHKHOCTH

Hocurenei 3apsna B OIIT mns ornenprbix 111U (2); B1usHIE TEPMHYECKOTO
OTXKMIa Ha DJJekTpudeckue xapakrepuctuku I[IJIM ¢ pasnnuHbiMH
3aMeCTUTENSIMH (0)

Tepmuueckuil OTKUT MICHOK MEPUICHIUUMHUIOB C KOPOTKUMH (Cy-
Cs) u pmuHHBIME (Ci0-Ci2) anKUIBHBIMH 3aMECTHTENSAMHU IO3BOJISIET
YJIy4IIUTh MOABMKHOCTH HOCHUTENEW 3apsfoB B 2-5 pa3. Hamporus, ans
nepwIeHIUUMAIOB co cpenaumu 1Mo miuHe (Ce-Cs) M pa3BETBICHHBIME 2-
stunrekcwibHbiMU (EH) 3aMecTturensMu Gnaromapsi OTXKHTY JTOCTUTAETCS
0oJiee 3HAUNTENBLHOE YBEIWYCHUE TOABIKHOCTEN: 25 pa3 B ciryuae PDI-C6
u Oonee yem B 700 pa3 anst PDI-EH.
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OOHapy>keHa KOppeALus MeXy ONTHMANbHBIMU TEMIIEpaTypaMu
OTXHra IJICHOK IepHICHINNMHUIOB U TeMIepaTypaMu (pa30oBbIX IEPEX00B
3TUX MaTepUaNoB, onpeaeneHHbIMU 1o JaHHbM JICK B pexxnmMe Harpesa.

ICK
a I Tt:-r- APk HaeRs
3004 T 60
I OTHKTa NNaHH = 4
2504 [; = . * 150
[l % L
o 2004 I [ I E z { o % 40 -
+ 150- = " js0 =
w . B e C
100- I = 20
0.054
50 I | {10
T T T T T T T T ] = L] 0
4 5 6 7 & EH10 11 12 4 5 6 7 8 EH10 11 12
Orsa ankunedol ueny Hnuna ankvneHon uenw

Pucynox 3 — CpaBHeHHE ONTUMANIBHBIX TEMIIEPATYP OTKUTA TOHKUX
IUIGHOK, o0ecmednBaOmmx Hamiydmue xapakrepuctuku OIIT, c
temreparypamu (azoBeix nepexonoB I[IJIW (a); xoppensius Mexmy
HauOOJBIITUMH MOABKHOCTAMU HocuTelnel 3apsna B OIIT na ocnose [111
Y SHTATBIAAMHA UX (Ha30BBIX TIepexooB (0)

Bunno, YTO ONTHMAJIbHbIE TeMIepaTyphbl OTXKUTa,
OJaronmpusATCTBYIOIIAE pPadOTe YCTPOHCTB, KaK MPaBHIO, ONWU3KH K
Temreparypam (a3oBbIX MEepPexooB: mepBbix (eauHcTBeHHBIX) (C4, Cs, C7,
Cs u Cyo) unmu BTopeix (Ce 1 Ci12) (Puc. 3a). Ipyrum BakKHBIM pe3ynbTaToM
CTaJI0 OOHApYKEHUE KOPPEISLMA MaKCUMaIbHOW NOABUKHOCTH HOCUTEJIEH
3apsaoB B OIIT Ha ocHOBe oToxokeHHBIX TuieHOK [1/IM u suTanenuit (AH)
Ommxaiimmx K TemrmepaTrype orxura ¢a3oBbix mepexonoB (Puc. 30).
HeiicTBurensHo, nepuieHAMUMUAB! ¢ KOPOTKUMH (Ca, Cs), nmuaEBIME (Cio)
u pasBeTBieHHBIMA (EH) ankunbHbIMM LENSMH TOKa3ajlyd HaMMEHbIIHE
3HaueHus1 AH v HU3KKE MOJBUXXHOCTH HOcuTenel 3apsana. Hanporus, nns
MIEPUICHAUUMUIOB ¢ 1erssMu cpeaneit JumnHbl (Ce, C7 1 Cg) ObLIN BBISIBIICHBI
camble Oonplive HTaNbIMM (pa30BBIX MEPEXOJ0B M Haubojiee BHICOKHE
noasmxaoctd B OIT.

Haiinennas koppessinus MeKay SHTAbIHAMHA (Ha30BbIX TIEPEXO0JIOB
MOJTYTIPOBOJHUKOBBIX MaTepUaoB u nux EKTPUIECKUMHU
xapakrepuctukaMu B OIIT He yausutensHa. C 0JHON CTOPOHBI, 3HAUECHUE
AH MOXHO paccMarpuBaTh KakK OOIIMH BBIMTPBIII 3HEPTUM  OT
MEXMOJEKYJSIPHBIX  B3aUMOACHCTBUHA MOJIEKYN TONYHPOBOJHUKA B
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kpuctamwiax. C Ipyroil cTopoHbl, TpaHCTIOPT HOCHTENEH 3apsa B TOHKHX
IUICHKaX OPTaHWYECKHX IIOJYIIPOBOAHUKOB B OCHOBHOM 3aBHCHUT OT
3¢ (GEKTUBHOCTH DIEKTPOHHBIX B3aHMMOJEHCTBUH MEXAY COCEIHUMHU
MoJieKyJdaMu B cronke. [losTomMy Oojbmas SHTaIbOHsA —Mepexona
COOTBETCTBYeT 0ojee CHIIBHBIM MEKMOJEKYJISIPHBIM B3aUMOJCHCTBHSM,
o0eceunBaloNM HanOoIee BEICOKYIO MOIBIKHOCTh HOCUTEINEH 3apsi/IoB.

Haiinennsle koppemsiuuy mo3BOJSAIOT ¢ momouipio mpocteix JCK
U3MEPEHUH  OCYIIECTBIATH  BBICOKOIPOM3BOIUTENBHBIA  CKPHHUHT
HOJYTIPOBOAHUKOBEIX MAaTepHAIOB M OTOOp Hambosee IEepCHEKTUBHBIX
CTpYKTYp (HauOombiuas >HTANbINS (Ha30BOrO Mepexoja), a Takke BBHIOOp
napamMeTpoB TepMHUYECKOH 00paboTKM TUIeHOK (TiporpeB BOIM3H (Ha30BOTO
nepexozia) Uil AOCTHKEHHS HAWITYUIINX AJIEKTPHYECKUX XapaKTEPUCTHK
OIIT.

Biausinue  temmiatHoro  3ddexkra  AUIJIEKTPUKA  Ha
KPHCTANIHYECKYI0 CTPYKTYPY H JJIeKTpHMYeCcKHE XapaKTepHCTHKH
OPraHUYecKOoro NoJynpoBOAHUKA MHIMIO

Wnpuro mposiBisieT CBOMCTBA aMOWIOJSIPHOTO IMOJYHNPOBOIAHHKA
TONBKO OyAydd HaHECEHHBIM Ha anudaTHUECKHe YIIeBOJOPOIHBIC
JTUDJIEKTPUKU  (TETPaKOHTaH, TMONMATHIEH), OJHAKO MPHYMUHBI CTOJb
CUJIBHOT'O BIIUSIHUS TUAJNEKTPUUECKOU MOUI0KKY Ha XapakrepucTuku OIIT
Ha OCHOBE WHIUTO OCTaBaJUCh HESICHBHL. B maHHON paboTe MIpOBEIEHO
CHUCTEMAaTHYECKOE MCCIIEIOBaHUE IIEHOK MHIUT0, HAHECEHHBIX Ha pa3HbIe
10 CBOEH MPHUPOJIE TUIIBI AUDIEKTPUKOB: napaduH (CMech yrieBOI0pOJIOB
HopMmanbHOro crpoeHus oT CisHex mo CaoHsz), TerpakonTan (TC, CaoHso),
nonuBUHIWIOBEIA crupT (PVA) u TpexmepHBI monuMep 3aMelieHHOTO
oensonukinodyrena BCB (Puc. 4).

OIIT Ha ocHOBe cucTeM napaduH/MHAUIO U TETPAKOHTaH/MHAMIO
MOKa3aJll XOPOLINE 3JIEKTPUUECKHE XapaKTePUCTUKU C TOJBHKHOCTIMHU
Hocurenei 3apanos 10 5107 cM*B¢c u cootHomeHusMu ToKoB lon/Iorr =
3-10%. YcrpoiicTBa, U3rOTOBIEHHBIE HA APYIUX JUIJIEKTPHKAX, MMOKA3AIH
HEYI0BJIETBOPUTENbHBIE XapakTepuctuku (u = 1:110* em*Be, Ion/lorr =
310%).
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o
Huauro
ITapadun: cMech yriieBoIOpoIOB
OH A ot CgHg, 10 CyoHg,
PVA TC: C,Hy,

Pucynok 4 — Cxema OIIT, a takxe CTpyKTypHBIE (OPMYNBI HHIUTO H
Oy(epHBIX TUICKTPUKOB

Hannpie GIWAXS (Puc. 5) mokaszaiu, 4To B TOHKHX ILJICHKAaX
uHIuro (QopMmupyercss HOBasg KpHCTaIMYeckas Moaudukamus Ha
MTOBEPXHOCTH amU(PaTHIECKUX JUIEKTPUKOB (TTapadvH, TETPaKOHTAH).

p=40° 187 Vp=av

= /]7 => G0

1E-7

, p=54° <
':>//'P// —=> Fieo
f 4
1 3 VGS' v
Pucynok 5 — BnusiHne nomumopdu3Ma TOHKMX IUIEHOK HWHAWTO Ha

xapakrepuctuku OIIT

N3meHenue mapaMeTpoB peleTKH HHIUTO, O-BUANMOMY, CBSI3aHO
C SIHUTAKCUAIBHBIM POCTOM KpHUCTaJlla IOJIYIPOBOJHUKA HA IUIOCKOCTH
(110) gusnekTprKa Ha MEXCII0eBO rpanune. HoBast Mogudukanus MHAUTO
XapaKTepU3yeTcsl YMEHbBIIEHUEM YIJla HAKJIIOHA MOJIEKYJI [I0 OTHOILIEHHIO K
HopMan ¢ 54 o 40°, uto M 0O0yCJaBJIMBaeT YJy4IlIEHHBIC 3aps0BO-
TpPaHCTIOPTHBIE CBOMCTBA 3THX IUICHOK. bollee neTampHO mpUpoAa 3TOro
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a¢pdekra paccMOTpeHa B CISAYIONIEM pas3jielic IUIsl CePUH Pa3IMYHBIX
MIPOU3BOAHBIX WHJINTO.

Baussane xuvmuuyeckod (YHKUHOHATM3ANWMM HMHAWUTO Ha
jiekTpuueckue xapakrepuctuku OIIT

B oroifi wactm paboTel OBIIM  WCCIEAOBAaHBI JBEHAAIATH
MPOU3BOAHBIX MHAUTO (PHC. 6) ¢ 1ENBI0 BISIBIICHUS B3aUMOCBS3CH MEXKITY
WX  MOJEKYJISIPHBIM  CTPOSHHEM,  KPHCTAUIMYECKOH  yITaKOBKOW,
Mopdoorreli  MIEHOK,  ONTHYECKHMH,  JJIEKTPOXUMHUYECKHUMH |
JNEKTPUYECKUMH CBOWCTBAMH, & TAK)KE IKCIUTYaTAl[HIOHHON CTAOMIBLHOCTHIO
TPaH3UCTOPOB HA MX OCHOBE. SIpo MoOJeKynbl HWHIUTO OBLIO
MOIU(DUALIMPOBAHO IIEKTPOHOAKIEITOPHBIMU TPYIIaMH (2TOMBI TaJIOTeHa,
CN u CF;3) c nensto nonmwkenus sneprun HCMO 3Tux MoJekyls, 4uTo
HeoOXoauMo Juis  ctabwibHOM paborel OIIT n-tuma B yclnoBUsAX
OKPY>KaroLEH cpebl.

o o] o]
- o, o
\ L=, L= 10
R Ho N J R F N J F
1R=F 7 R=F 10
2 R=Cl 8 R=CI T ? 1
3 R=Br 9 R=Br i )
4 R=| R R
5 R=CF3 Y R
11 R=F
6 R=CN
12 R=Cl

Pucynok 6 — ®opMyIibl HccieIOBaHHBIX TPOU3BOIHBIX HHANUTO

Xumudeckas — QYyHKOMOHAIM3AIMA ~ WHIUTO  oOecrieuyuBaeT
BO3MOYKHOCTE YIIPABJICHUA SJICKTPUUYCCKUMH XaAPAKTEPUCTHUKAMHU ITOJICBBIX
tpansuctopoB (Tadun. 1, Puc. 7). Hanpumep, Tpanzuctopsl Ha ocHOBE 6,6'-
JM3aMEIICHHBIX ~MHAWTOMAOB 1-3  3HAUMTENBHO MPEBOCXOMAT IO
3 dexTuBHOCTH paboOTH UX 5,5 -Au3amenieHHbie aHayoru 7-9. st 6,6°-
JUHOIUHANTO HAOJII0JAeTCs aMOMIIONIAPHBIA XapakTep MPOBOJUMOCTU C
MOJTHOCTBIO COAJTaHCUPOBAHHBIMU TOJBIKHOCTSIMA TOJIOXKHUTENIBHBIX M
OTpHLIATENLHBIX HOCUTENEH 3apsa0B.
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Tabmuma 1 — YpoBHH IpaHUMYHBIX OpOUTAICH IMTOTYIIPOBOTHUKOBBIX
coenuHenuit 1-11, a Taxke xapaktepuctuku OIIT Ha nx ocHOBe

Coeaune-| B3AMO, HCMO, Tun Junaiek- TR
y Ton/Torr 2ol
HHUE 3B 3B |HocuTeneH| TpHK cM“Bc
TC | 5100 | 1102
1 5,88 | -3,90
D 1102 | 510%
TC | 210° | 1102
2 | 588 | 3,90 . i
D 110 1107
110° | 9107
3 588 | -3,90 2 TC
D 110° | 2107
n 9102 | 4107
4 582 | -3.88 TC
D 10 4107
n 8102 | 3107
5 585 | -4,10 TC
p - -
n 4102 | 2107
7 577 | 3,97 TC
p - -
n 2100 | 1107
8 583 | -3.91 TC
D 5100 | 2107
n 50 4107
9 583 | -3,90 TC
p - -
310° | 6107
10 | =592 | 397 1 TC
p - -
n 10 3107
11 585 | -4,19 AIO,
p - -
577 | -3,90 1 re | 410 | 1107
HHHEO - = : P 2102 | 310°

[loBbIIEHME  3IEKTPOOTPHULIATEIBHOCTH aTOMOB TajloréHa B
MOJIOKEHUAX 6 M 6°, a TaKKke BBEACHHE OTIOTHUTEIBHBIX aTOMOB (hTOpa B
nosiockeHust 5 u 5’ (terpadropunauro 10) WM UCMONIB30BAHUE CHIIBLHBIX
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ANEKTPOHOAKUENTOPHBIX 3amectuteneil CF3 (coenunenune 5) mpuBOIUT K
YXYIIIEHUIO JABIPOYHOM MPOBOAMMOCTH BIUIOTH JO €€  IIOJIHOTO
ucue3HoBeHUs. HampoTwB, MOIBMXKHOCTH SJIEKTPOHOB CIa00 3aBHCUT OT
XUMHUYECKOIN MPUPOBI 3aMECTUTEINSI B CIIyyae MPOU3BOAHBIX, COIEPIKAILINX
JBa aToMa TrajJOreHa, HO OHAa YMEHbBIIAETCS IPH YBEJIWYECHUH YHCIIA
AIIEKTPOHOAKIENTOPHBIX ~ 3amectureneii  (atomoB F).  Iloxydyennbie
pe3yapTaThl HArMAJHO WJUTIOCTPUPYIOT BO3MOXKHOCTH HCIIOJIB30BaHUS
XUMHYECKOT0 AW3aiiHa B CO3JaHUU OPraHWYECKUX IIOJIyIPOBOIHUKOBBIX
matepuainoB U OIIT Ha ux ocCHOBE ¢ JKenaeMbIMU XapaKTePUCTUKAMH.

| ] uh
0,014 ° i ° . L
[ ] . .
O 1E-3{m =
Nm [ ] "
=
O 1E-4
=
[ ]
1E-5
wHouro 4 3 2 1 10 5 11
(2xI) (2xBr) (2xCl) (2xF) (4xF) (2xCF,) (8xF)
Pucynox 7 — BnusHue 3amectutreneil B sAape HUHAUTO Ha

SJICKTPOHHBIC U ABIPOYHBIC TOABHUXHOCTHU B ITOJICBBIX TPAH3UCTOPAX

s nenoro psana npousBoanbix unauro 1, 4, 5, 7, 8, 10 nomy4yeHsl
MOHOKPHUCTAJUTBI W TPOBEJEH PEHTTEHOCTPYKTYpHBIA aHaim3. Metox
GIWAXS no3Bosu onpeAenuTh CTPYKTYpHBIE TapaMeTpbl TOHKHUX TIEHOK
WCCIICIOBAHHBIX MAaTepUalioB: YroJ HAaKIOHAa [}, pPacCTOSHHE MEXIY
TUIOCKOCTSIMH MOJIEKYJT B CTONKaX dr ¥ MEKMOIIEKYJIIPHOE PACCTOSHUE .
IlokazaHo, YTO MATh W3 CEMH CTPYKTYPHO OXapaKTepHU30BaHHBIX
WHIUTONIOB (POPMUPYIOT HOBBIE TIOMUMOPQBI B TOHKHX IuieHKax (Taou. 2).

Hakiion Mozekyna MOMET CYIIECTBEHHO BIHUSATh Ha JaTepalibHBIN
TPAHCIIOPT HOCHUTEINEH 3apsoB B MOJEBBIX TpaH3ucrtopax (Puc. 8). Ecmu
yron HakioHa paBeH Hym0 (B=0°), TO MOJNEKYJBl IOJYIPOBOTHUKA
pacroriaraloTcsi TepHeHAWKYISIPHO TMOAJIOKKE, a o0pasyemble HUMHU
KOJIOHYAaThle  CTPYKTYphl ~ JIeKaT  TOPU3OHTAIBHO,  CIIOCOOCTBYS
3¢ PeKTUBHOMY TPaHCIOPTY HOCHTENEH 3apsJoB B KaHajle IOJIEBOIO
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Tpausucropa. Ecmu yron HakioHa [=90°, To o0pa3yroTcsi BepTUKAIBLHO-
OPUEHTHPOBAHHBIC KOJIOHYATBIE CTPYKTYphl. B 3TOM cilydae TpaHCHOPT
3aps/IOB B KaHAJIEe TPAH3UCTOPA OCYIIECTBIISIETCS TIOCPEICTBOM «ITPBIKKOBY
C OJIHOW CTOTNKH MOJIEKYJ MOJYIPOBOJHUKA HA JPYTYIO, 3(HEKTUBHOCTh
KOTOpPOTO, KaK W3BECTHO, OYCHb HEBBICOKA H3-3a Oapbepa, BeIMYMHA
KOTOPOTO pacTeT ¢ VYBEIMYCHHEM OObeMa TMPUCOCIUHCHHBIX K
COIPSDKEHHOMY OCTOBY MOJICKYJIBI 3aMECTHTENCH.

Tabmuma 2 — I'eoMmerpudeckne MmapaMeTphl KPUCTAIUIMYICCKUX
Moagudukanuii wHIuronmoB 1-10, HaOMIOmAEMBIX B MOHOKPHCTAILIAX
(obbemHas ¢a3a) U B TOHKHX IUIEHKaX (OBEepXHOCTHAas (aza)

Coenu- Oo0bemuas ¢a3za IToBepxHocTHas (a3za
nenne | B,° | dm A ds A B, | dm A ds A

1 56 6,06 3,40 5 3,61 3,58

2 4 3,40 3,36 0 3,60 3,57

3 40 4,01 3,34 67 3,66 3,37

4 - - 3,40 - - -

5 30 36’,6796’ 33”‘;22’ Nnentnuna o0beMHOM (a3ze

6 - - - 900 | - | 340

7 57 6,03 3,37 Wnentnyna o0beMHOM da3ze

8 29 4,32 3,34 59 | 422 | 36

9 56 4,3 3,57 Wnentnuna o6bemMHOM da3ze

10 42 4,39 3,30 36 4,43 3,58
MHINTO 54 5,77 3,40 40 4,46 3,43

Kak BumHO U3 Puc. 8, mOJBHKHOCTD 3IEKTPOHOB OBICTPO MAIAET C
YBEITMUCHHEM Yrila HAaKJIOHA MOJeKyJd. Takum 00pa3oM, CTPYKTYphI
uaguronoB 1 (B=5°) m 2 (B=0°) B TOHKHMX IUIEHKaX SBISAIOTCS
ONTUMAJIBHBIMU IS JIATCPAJILHOTO TPAHCIIOPTa HOCUTENIEH 3apsijioB B
KaHaJe MOJIEBBIX TPaH3UCTOPOB. [onyueHubIe Pe3yJIbTaThI
CBUJICTENLCTBYIOT O TOM, 4YTO TEOMETPHsS KOJOHYATHIX CTPYKTYD,
(GOPMUPYIOIIMXCSA B TOHKHUX TOJYHPOBOJHUKOBBIX IUICHKAX, SIBJSCTCS
pemaronM  (HakTopoM, ONpeAesiouM 3PPEKTUBHOCT, UX PabOTHl B
OpPTaHMYECKUX IMOJIEBBIX TPAH3UCTOPAX.
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Pucynox 8 — Koppemnsius MexTy MOIBHKHOCTIMU HOCHUTEIICH 3apsiioB U
YTJIOM HaKJIOHA MOJIEKYJI TPOM3BOIHBIX MHINTO B TOHKHUX IICHKAX (ClIeBa);
TEOMETPHUYECKUN CMBICIT TapaMeTpoB dm dr ¥ [, a Takke mpenernbHbIE
CIIydau pacroyioxKeHHs: MOJIeKy B mieHkax ¢ =0 u f=90° (crpaBa)
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Pucynok 9 — CraOuibHOCTh Ha BO3JyXE OPraHHMYECKHUX ITOJIEBBIX
TPaH3UCTOPOB N-TUIA HA OCHOBE PA3JIMYHBIX POU3BOIHBIX HHANUTO

HaunGosbiyro CTaOUIBHOCTh paboThI Ha BO3/yXE
npoaemonctpupoBaiun OIIT nHa ocHoBe mHaumromnoB S u 10 (Puc. 9).
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BBeneHre CHIBHBIX 3JICKTPOHOAKIICTITOPHBIX 3aMECTUTENICH TPUBOIUT K
camxkennto sHeprud HCMO nmo -4,1 m -3,97 3B, COOTBETCTBEHHO, UYTO
3HAYUTEIBHO HUXKE, YeM i HeameneHHoro uaauro (-3,90 3B, Tabm. 1).

Pa3paborka GyHKIHOHAJBHBIX NPOU3BOAHBIX MHAUIO C
paclIMpPeHHOM T-3J1eKTPOHHOI cHUCTeMOM

M3BecTHO, 4YTO  pacHIMpPEHUE  COMNPSDKEHHONW  T-CHCTEMBI
NOJYNPOBOAHMKA siBIsieTC 3()(EKTUBHBIM MOAXOJOM K YBEITHUCHHIO
MOJBIKHOCTEH HocuTened 3apsga. B pabore wucciaenoBaHo BIUSHHE
(GYHKIIMOHAIM3AMKA ~ MOJIKYJIBI  MHJUTO  JIByMS  apOMaTHYECKHMH
3aMECTUTENsIMI B TMoJoKeHusx 6 u 6' (13-17), a Takke OCH30JIBHBIMU
(parMeHTaMu, aHHETUPOBAHHBIMH B PAa3HBIX MOJIOKEHHUIX K HHIUTOUIHOMY
anpy (18 u 19) (Puc. 10). Jutuenwmnauro 13 (un = 4-10° em®B'c!) u
aubenso[f,f Juamuro 19 (un = 0,34 cm’B'c¢!) npomemoncTpuposanm
tpaucnopt p-tumna B OIIT. Coenunenus 14, 17 u 18 nokas3siBaroT HU3KHE
NOABMKHOCTH HocuTenedl 3apsga (ot 9:10° mo 3:10* cm’Blc!), a
coenuHeHuss 15 u 16 BoBce HE OEMOHCTPUPYIOT MOIYINPOBOJHUKOBBIX
CBOWCTB.
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Pucynok 10 — CrpykrypHble QOpMyIsl MPOU3BOIHBIX HMHIHWIO C
PACIIMPEHHOH TT-3JIEKTPOHHOM cHCTeMOM

O H
=0
H o
19

HyxHO mnOm4epKkHYTh, HYTO MOABWKHOCTH HOCHUTENEH 3apsaoB
nubeH3onHAnTro 19 1o cpaBHEHHUIO ¢ He3aMEIIEeHHBIM HHIHUTO BBIIIE HAa TPU
MOPSIZIKA, UTO SBISIETCS CIICACTBHEM 3aMeHbl OCH30JIBHBIX (PparMeHToB Ha
paciupenHsie HaranuHoBbie. bosee Toro, OIIT Ha ocHoBe 19 OaU3KH 11O
CBOMM XapaKkTepHUCTHKaM K YCTPOHCTBAM Ha OCHOBE KIACCHYECKUX
NOJYIPOBOAHMKOB P- U N-TUNA (MeHTanena, auHaprotueHornodena DNTT,
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¢dymnepeHa Ceo), U3TOTOBJICHHBIM B TOM k€ KOH(UTYpallMd U B TEX XKE
ycnoBusix (Tabm. 3).

Tabmuna 3 — XapakTepUCTHKH IIOJNEBBIX TPAH3UCTOPOB HAa OCHOBE
muoenso[f,f'luaaMro,  HWHOUTO W KJIACCHYECKHX  OPraHHICCKUX
MOJTYIPOBOAHUKOB
C - 1T - -1 T .
oelnHe o1J10- | Tuziiex un Vo B | Tox/Tore zp. .
HHE JKKa TPHK 3apsaaa cMBc
Crekno | AlOx p 2,8 104 210!
Crexno*| AlOx p -3,4 10* 3-10"
19 [oT** | AlOx P -1,2 104 210!
(DBI)) n -7,7 10? 3-10*
Crekiio TC
p -3,6 10* 8:10
Crexno |TDPA*** p -3,0 10 1-10"!
AlOx p -5,1 10? 3-10*
Unpuro | Crekio TC p -10,8 10? 4-10*
TDPA p - - -
[Tenranen | Crexno | AlOx p 1,2 10 1-10"!
DNTT | Crexmo | AlOx p 3,3 10° 6-10"
Cso Crexno | AlOx n 2,0 5-10° 8:10?

*ToHKMe TeHKU 19 6bumn otosxokeHsl pu 100 °C B Teuennu 30 cexyHn
** [I9T — nonausTHIICHTepedTanaT

*#* TDPA — caMOOPTaHU3YIOLIMKCS MOHOCIION TeTpaAeuaPOCPOHOBOMH KACIOTH

Pazpabotka HemnkarncyiaupoBaHHbix OIIT, cnocoGHBIX cTabUIbHO
paboTaTh Ha BO3AyXe — OJHA M3 BAKHEHIIMX 3aJad OpPraHUYecKon
anektponuku. OIIT p-tuna Ha ocHOBe Auben30|[f,f' [uHanro u neHraleHa He
JEeTpaJupoBajd B T€UCHUE OOJee YeM YeThIpeX MECSALEB UX XpaHEHUs U
M3MepeHus Ha Bo3ayxe (B Temuore, 25-27 °C, orH. BaaxHOCTh 30-35%)
OjHaKko MpH BO3JCHCTBHU OOBIYHOTO JTaOOPATOPHOTO JIFOMUHECIIEHTHOTO
OCBEIIIEHUSI TPAH3UCTOPHI Ha OCHOBE TEHTAalleHa OBICTPO JErpagrpoBaly,
TOTa KaK XapaKTePUCTHKH YCTPOMCTB Ha OCHOBe AuOeH30uMHAWUTO 19
MPaKTHYECKH HE W3MEHWJINCh B TEUEHHE IIOYTH CEMH MECSIIEB
OJTHOBPEMEHHOTO BO3JICHCTBUS cBeTa U Bo3ayxa (Puc. 110).
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Takxum oOpazom, auben30[f,f' JuHaNUTO0, 00ECTICUNBAIOIIHIA BEICOKYIO
3¢ (eKTUBHOCTD U CTAOMIBHYIO pabOTy TPAaH3UCTOPOB HA BO3IyXE, MOXKET
KOHKYpPHUPOBAaTh c JTYYIIAMUA M3BECTHBIMH OpraHHYECKUMU
MOJTYTIPOBOAHUKAMHY P-THIIA.

BozgeicTeve ceeta
E-54 :‘ - E, B
rﬂl s ey . i
o1 A & & -
i !‘
1E-74 -

. + DBI(19)
* [MexTaue-

I, A

1E-94

}E-]E e

-
H 100 200 aoo 400
Vgs V Orw Ha BOsOYXE

Pucynok 11 — Ilpoxomnbsie xapaxtepuctukud OIIT Ha ocHOBe
muoen3o[f,f” Junauro 19 (a); ycroitunBocts OIIT ¢ kaHamoMm p-Tuma Ha
ocHoBe 19 w meHTaleHa K BO3IEHCTBUIO OKpYyXkaromed cpensl (0);
(hoTorpacdun ycTpoiicTs, n3roroBieHHsx Ha mactuke (I19T) u Oymare (B)

1E-11

Kpowme Toro, B paboTe NOATBEPKICHA BBICOKAs OMOCOBMECTUMOCTh
nuben3o[f,f'[MHaNro: TUIeHKH 3TOro Marephaia He OKa3bIBAalOT HUKAKOTO
MOBPEKIAIONIECTO JCHCTBUS Ha IMOPHOHATBHBIC KJIETKH ITOYKH YeJI0BeKa U,
HA00OpOT, JIEMOHCTPHUPYIOT CJIA0bIH aHTHOKCHJIAHTHBIN 3¢ dext. Huzkas
TOKCUYHOCTH qubOeH30[f,f' [MHANTO OTKpBIBaeT MHUPOKHE BO3MOKHOCTH JIJIS
€ro WCIONb30BaHMUS B CO3/J[aHWM OMOCOBMECTHMOH U OuopasiaraeMoi
ANEKTPOHUKH.

[ITarom B 3TOM HamnpaBieHuu ctano usroroninenue OIIT Ha ocHOBe
19 na Oymare u Owopasznmaraemom turtactuke (Puc. 11B, Tabn. 3):
TPaH3UCTOPHI MOKA3aJIM CONMOCTABUMBIE XapaKTEPUCTUKU C YCTPOHCTBaMHU,
W3TOTOBJICHHBIMH Ha J)KECTKHX CTEKJISTHHBIX MOJUTOKKAX.

Kpome Toro, ObLT HW3rOTOBIIEH Ta30BBIA CEHCOP Ha OCHOBE
nuoen3o[f* flurauro u perentopHoro cios Tpuc(nenradropheHun)oopana,
KOTOPBIA TMOKa3all BBIPAXKEHHYIO YYBCTBUTEIBHOCTh MO OTHOIICHUIO K
aMMHaky B HU3KkHX KoHueHTpaumsax (100 ppm) (Puc. 12). Otmerum, uto
npucytcTBue Tpuc(nieHTadTopdeHmw)oopaHa B KaueCTBE PELENTOPHOTO
KOMITOHEHTA JIMIITh HEMHOTO YBEJTUUMBAET a0COMOTHYIO BETMUUHY OTKIIMKA
YCTPOMCTBa Ha MOSBIICHNE B FA30BOH cpejic aHAUTA.
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NH_off  NH_ off
120 240 360 480 600
Bpema, cekyHael
Pucynok 12 — CxeMma ra3zoBoro ceHcopa ¢ MOJYIPOBOAHUKOBBIM
cioeM Ha ocHoBe Auben3o[f’ flunanro u Tpuc(nenradropdeHmT)60paHOM B
Ka4yecTBE PEleNTOPHOTO KOMIOHEHTa (a) M OTKIHMK YCTPOHCTBa Ha CEPHUI0
KOPOTKHUX poyBok NHj3 (0)

Takum oOpazom, gubOeH3o[f’f|lMHAMIO WMeEeT 3HAYUTEIbHBIC
MEPCIICKTUBBI HCIOJb30BaHMsI HE TOJILKO B OOBIYHON OpraHHYECKOM
3NIEKTPOHHKE, HO ¥ B MYJIbTU()YHKIIMOHATBHBIX YCTPOMCTBAX, B TOM YHCIIEC
XEMOCEHCOpax.

3AK/IIOYEHUE

Ilo pe3ynpraTaM pabOTBI MOXKHO CHETATh CIEAYIOIINE OCHOBHBIC
BBIBO/IBI:

1. IlokaszaHo, 4yTO aacopOUpPYIOIIKECS U3 JIEKTPOJIUTA MPUMECH B
TIeHKax quasnekTpuka AlOx, TOTy4YeHHBIX aHOJHBIM OKUCIIEHHEM MeTala,
HEraTHBHBIM 00Pa30M CKa3bIBAIOTCS Ha paboTe TpaH3UCTOpoB. Pa3paboran
3JIEKTPOJUTHBIA COCTaB HAa OCHOBE M30JIEMIIMHA, TIO3BOJMBIIHMI 110JIaBUTh
THUCTEPE3UC B  BOJBTAMIEPHBIX  XapaKTEpPUCTHKAaX W H30exKaTb
He)XeNaTebHOTo CMelIeHus oporosoro Hanpsixenus OITT.

2. [lokazaHo, 9TO TEPMHUUECKHA OTKUT M JUTMHA IKWILHOW IIETIH
3aMenieHHbIX — nepwieHauumunos  (ITAW)  sBiasioTcst  KIIIOYEBBIMH
napamMeTpaMy, TO3BOJISIIOIIMMH  KOHTPOJIUPOBaTh  MOPQOJOTHIO U
KPUCTAUTMYECKYIO CTPYKTYpY IUICHOK, obOecrieunBas uXx 3(h(EKTUBHYIO
pabory B OIIT. YcraHOBiEeHO, YTO ONTHMANbHBIE TEMIIEPATYPhl OTXKHIa
wieHok [1JIW pacnonoxeHsl BOAM3M ux (a30BBIX HepexoloB. BrisaBiena
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KOPPETIUS MEXIY MaKCUMAIbHBIMHU TOABHKHOCTSMHU HOCHTENEH 3aps0B
Y BeJTMIMHAMHY SHTAIBITHHU (a3oBEIX mepexonon I1JI1.

3. BmepBbie  mokazaHa  BO3MOXHOCTh  HMCIIOJIb30BaHUS
OpraHMYecKOro  JAMANIEKTPUKAa  Kak  TeMIUlaTa,  ONpelelsIoUIero
CYIIPaMOJICKYJISIPHYIO OPraHW3aIMI0 MOJIEKYJ MHAWIO B TOHKHUX IUICHKaX.
Hcnonp3oBaHue  IMIMPOKOYIJIOBOTO  PEHTICHOBCKOTO  paccesHus B
CKONIB3fIIIEM IIy4Ke II0Ka3ajo, 4YTO YIJICBOJOPOAHBIC JAUBIIEKTPUKU
MPUBOAAT K 0Opa30BaHMIO HOBOW moMUMOp(HOH GOpPMBI HHAWTO,
0COOEHHOCTH KPHUCTAUIMYECKOTO CTPOCHHSI KOTOpOH 0OecleduBaroT
yIy4llIeHHe 3apsI0BO-TPAHCIOPTHBIX XapaKTepUCTHK Ooyiee YeM Ha
MOPSIZIOK.

4. CucreMatuyeckoe wuccienoBaHue 19 Npou3BOAHBIX HHIWTO
MO3BOJIMJIIO  YCTAaHOBUTh  KOPPESIIMM ~ MEXAYy  OCOOCHHOCTSIMH
MOJIEKYJISIDHOTO ~ CTPOCHHSI ~ COSIMHEHWH, WX  OINTOAJIEKTPOHHBIMU
CBOWCTBAMHM M DJCKTPUYECKUMH XapaKTEPUCTUKAMHM TPaH3HCTOPOB,
M3TOTOBJICHHBIX HA MX OCHOBE. B 4acTHOCTH, BBEICHHE B CTPYKTYPY UHANUTO
anektpoHoAeuuuTHeix 3amectuteneil (F, CF3) mpuBoauT K ymydmeHHIo
9JIEKTPOHHOTO TPAHCIOPTa M CHUXKAET MOABHXKHOCTH ABIPOK. [lokazaHa
BO3MOKHOCTh CO37aHMs cTa0MIbHBIX Ha Bo3ayxe OIIT n-tuma Ha ocHOBe
IMPOU3BOJHBIX UHAUTO C IMOBBIIICHHBIM CPOJACTBOM K 3JICKTPOHY.

5. VYcraHoBineHa  B3aMMOCBSI3b  MEXKAY  KPHUCTAUIMYECKOMN
CTPYKTYpOH TOHKMX IUIEHOK IMPOHM3BOJAHBIX MHIUIO U MX 3JIEKTPHUUECKUMU
xapaktepuctukaMu B OIIT. TlokazaHo, 4To Nmpu MaJbIX yIJIax HAaKJIOHA
MOJIEKYJI B (DOPMUPYEMBIX MMM KOJOHYATHIX CTPYKTYpax JAOCTHUIaeTCs
3¢ PeKTUBHOE MEXMOJIEKYJSIPHOE IEPEeKpPBhIBAaHUE T-OpOHUTanel, dTo
oOecrieurBaeT I(PQEKTUBHBIA TPAHCHOPT HOCHUTENEH 3apsga B KaHaie
TpaH3UCTOpOB. HampoTuB, B MaTepuanax ¢ OOJBIIMMHU yIiIaMd HaKJIOHA
MOJIEKYJI TPAHCIOPT HOCHUTENEH 3apsjoB 3aTpydHEH, 4To 00yciaBIMBaeT
HEYAOBJIETBOPUTEIbHBIE XaPAKTEPUCTHKH MOJIEBBIX TPAH3UCTOPOB.

6. Ilokazano, uro paubenszo[f’fluHauro IMHEHHOTO CTpPOEHUS
JEMOHCTPHPYET BBICOKME MOJBIKHOCTH HocuTenel 3apsjoB (Oonee 0,3
cM’B'c!), comocraBuMble € XapaKTEPUCTUKAMH YacTO HCIOJb3yEMBIX
OpPraHUYECKUX IOJYIPOBOJHHUKOB: IMEHTaleHa, TUHAQTOTUEHOTHOPEHA U
dymnepena Cg. YCTaHOBIIEHA HU3Kas TOKCHYHOCTh JUOCH30MHIWIO Ha
KJIETKax 4eJIOBEKa, YTO JIEJIAET €ro OJHUM W3 Hanbonee MepcreKTHBHBIX
OpPraHUYECKUX TMOJIyIPOBOJHUKOB JJIsi OMOCOBMECTUMOM 3JIEKTPOHMKH.
W3roToBieHbl TOJIEBbIE TPAaH3UCTOPHI HA OCHOBE JUOCH3OMHAWIO C
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WCIIOJIb30BaHUEM Ouopas3araeMoro IjacTuka W OyMarn B KauyecTBe
nmomioxkeKk. [lokazaHa BO3MOXKHOCTH CO3MAaHHSA Ta30BBIX CEHCOPOB LIS
oOHapyxeHuss ammuaka Ha ocHoBe OIIT ¢ MOIYHNpPOBOAHWUKOBBIM CIIOEM
IMOEH30MHINTO.

Takum  obOpazoMm, B pabore OBUIM  HaWIEHBI  BaXHBIC
3aKOHOMEPHOCTH, a TaK)Ke MACHTU(UIIMPOBAHBI U JIETATHHO HCCIIEIOBAHBI
MAQJIOTOKCHYHBIE ~ OpPraHMYecKHe  MOJIYHNPOBOAHUKOBBIE  MaTEpUAbI,
MIEPCIIEKTUBHBIE IS NCTIONB30BAHUS B «3EJIEHOM DIIEKTPOHUKE.

Ilepcnekmuswl danvhetiweli pazpabomku TEMBI COCTOST B OIICHKE
NPUMEHUMOCTH HaiileHHbIX 3()(})EKTOB M 3aKOHOMEPHOCTEW AJsl APYTHX
TPYyMNIl TOJYIPOBOJHUKOBBIX MaTepuanoB. Hampumep, momumopdusm
MOy TIPOBOHIKOBBIX MaTepHaIoB MOXET  TIPOSIBIATHCS npu
UCTIOJIb30BaHUN  PA3NIMYHBIX OyQepHBIX JUDIEKTPUKOB, YTO OyzAer
OKa3pIBaTh oOlpenessomee BiausHue Ha xapaktepuctuku OIIT. [pyroii
BA)KHOU 3amauen SIBIISIETCS paspaboTka PacTBOPUMBIX
OMOCOBMECTHMBIX/OMOpA3IaraéMpIX —IONYIPOBOJHUKOBBIX MaTEpHAIIOB,
MO3BOJISIIOLINX  HCIIOJIb30BAaTh HEJAOPOTHE TEXHOJOTHMH TMeYaTd JUIs
HaHECEHMs TONYIIPOBOJHUKOBBIX IUICHOK. BecbMa mMepcrneKTHBHBIMU
MPENICTABISIOTCA ~ JallbHEWIINEe  WCCIIEIOBAHWS, HANpaBJICHHBIE Ha
UCTIONIb30BaHWE U3Y4YCHHBIX B paboTe MaTepualioB [UIis CO3JaHHs
CEJIEKTUBHBIX M BEICOKOUYBCTBUTEIBHBIX Ta30BBIX CEHCOPOB.
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