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Jannass paboTa TOCBSIIEHA KaK JKCIEPUMEHTAIBHOMY, TaK M TEOPETHUYECKOMY
HCCIEIOBAHUIO ONTHYECKUX CBOMCTB yriepoAHbix Touek (YT) Ha OCHOBE JIMMOHHOW KUCIOTHI U
stuneHauamMuHa. YT ObUIH MOJyYeHbl THAPOTEPMAIBHBIM METOZOM ITyTEM BapbUPOBAHUS BPEMEHU
cuHTe3a. MosenrpoBaHue oNTUYECKUX cBOMCTB YT mpoBoamiioch B paMKax TeopuH (PyHKIIMOHaIa
IUIOTHOCTHU B ITporpaMMHoM nakete ADF.

BBenenmne. YrieposiHble TOYKM — CPaBHUTEIBHO HOBBIM KJacC HAHOCTPYKTYpP, KOTOPBIM ObLI
oTkpbIT B 2004 roxy. C Tex caMblX HOp UM ObUIO MOCBSIIEHO OOJBIIOE KOJIWYECTBO padoT,
M3YYarolMX METOJIbI UX MOJTYYSHHS, CTPYKTYPY U ONITUYECKUE CBOMCTRBA.

OCHOBHBIMHU ONITUYECKUMH cBOMcTBamMH YT siBisitoTcst perynmupyemast ¢potomromunectennus (DJI),
Onarogapsi KOTOPO OHM MOTYT CBETUTHCS B CHEKTpasbHOM nauara3one oT Y® no UK, u Beicokuii
kBaHTOBBIN BIX0J (80-90%). OaHako M MO Celi JAeHb CPEANM YYEHBIX [0 BCEMY MHPY HET €IHHOMN
TOYKH 3PEHUSI OTHOCUTEIHHO CTPYKTYPHI Y T U MEXaHU3MOB, OTBETCTBEHHBIX 32 UX U3JTyYCHHE.
[IpoBeneHHbIE paHee HKCIEPUMEHTAIBHBIE MCCIENOBaHMs MoOKa3zanu, uro 3a @I VT,
CUHTE3MPOBAHHBIX HAa  OCHOBE JIMMOHHOW  KHCJOTBI, OTBETCTBEHHBI  MOJICKYJISIPHBIC
momuHectupyromue 1HeHTpsl (IPCA, muTpasuHOBas KHUCIOTa W WX MPOM3BOAHBIE). Takke ObLIO
YCTaHOBJIEHO, YTO TaKue JIIOMHUHECLUPYIOIIUE EHTPHI 00pa3yIoOTCsl Ha Ha4YalbHOM JTale CUHTE3a, U
CO BpPEMEHEM OHHU MpeoOpasyloTcss B yriepojaHyio MmaTpuny. JlaHHbII mpouecc oOpa3oBaHus
YIJIEPOJHOW MaTpHIbl TAaKKe CONMpoBOXKAaeTcss TymeHueM @PJI BBHUIy arperaliuv U W3MEHEHUS
CTPYKTYpBl JIOMUHECIUPYIOIINX MOJIEKYISPHBIX LEHTPOB. Takum o00pa3zom, Oblia BBIIBUHYTA
runore3a, 4ro  cBedeHue YT — mpeumymiecTBEHHO  OOYCIIOBICHO  MOJIEKYJISPHBIMU
JIFOMUHECIUPYIOIUMH HEHTPAMM.

Llenp paboThl cocTosija B MCCIEIOBAHUM ONTUYECKHX CBOWCTB YT, MOJNy4EeHHBIX U3 JIMMOHHOMN
KHCJIOTBI METOJOM TMAPOTEPMAIBHOIO CHHTE3a, B 3aBUCHMOCTH OT BPEMEHUM M TEMIIEpaTyphbl
CUHTE3A.

OcHoBHas1 4yacTh. /{11 MpoBeJeHUsT SKCIEPUMEHTAIbHBIX UCCIIEA0BAaHUIN OBLIM CHUHTE3UPOBAHBI
VYT Ha ocHOBE JTMMOHHOHN KHUCJIOTHI U ATUJIEHIMAMUHA METOAOM THAPOTEPMaIbHOIO cuHTe3a. s
atoro 1,0507 r nuMOHHOW KHCIOTHI M 335 MKI 3TUJIEHIWaMUHA ObUTH pacTBOpeHbI B 10 M
JUCTUIIMPOBAaHHOM BOJBI B Te(UIOHOBBIX aBTOKJIaBaxX. Jlajmee aBTOKJIABbl C MOJYYEHHBIMU
pacTBOpaMu ObUIM NMOMELIEHbI B MUKPOBOJIHOBYIO TI€Ub U BbIAEPKUBAINCH IIpU Temneparype 150 u
190°C B Teuenmue 1, 2, 3,4, 5 u 6 4. B utore 6b110 NoIy4eHo mecTs 006pa3oB YT, koTopble ObLIN
MOJIBEPIKEHBI JUaNu3y. 3aTeM ¢ MoMmolneio crektpodoromerpoB Shimadzu UV Probe 3600 wu
CaryEclipse 0bu1 uzmepensl criektpbl nornorieHus 1 OJI nonydeHHbix 06pa3uoB YT, cBeTsmuxcs
B cuHel oOmactu cnektpa (450 Hm).

Monexynsl IPCA, nuTpa3nHOBON KHCIOTHI, @ TakXKe MX NMPOU3BOJIHBIE, B BUJE €Ia00 U CHIIBHO
CBSI3aHHBIX JUMEPOB OBUIM PACCMOTPEHBI B KAUECTBE JIIOMUHECUUPYIOIIUX ONTHYECKUX IIEHTPOB
U1 MoJienpoBaHusl pusnueckux npoueccos B YT. OnTtumusanys reoMeTpiu JIOMUHECHUPYIOLIUX
ONTUYECKUX IIEHTPOB MPOBOJMJIACH B paMKaxX CTAallMOHAPHON TeopuM (YHKIHMOHANA IUIOTHOCTU
(DFT), ¢ 0OMeHHO-KOppesIHOHHbIM GyHKIHOHaT0M B3LYP ¢ ydeTom mucnepcroHHO# MompaBKu
Grimme D4. B kadecTBe BOJHOBBIX (DYHKIMI HCHONB30Baics O0asucHbIl Ha0op DZP. DHepruum u
CHJIBl OCIMJUIATOPOB TIOTJIOLIATEIbHBIX M H3JIY4aTeNbHBIX JJIEKTPOHHBIX TEpeX0JI0B ObUIH
paccuMTaHbl B paMKax HeCTallMOHAapHOW Teopuu (yHKIHOHaNa mioTHocTH (TD-DFT) ¢ takumu xe
¢GbyHKIIMOHATIOM U 0a3MCHBIM HAOOPOM BOJIHOBBIX (DYHKIMI, KaK U IMPU ONTUMH3AIMU T€OMETPHH.



Bce pacderbl mpoBOAMINCH YUETOM BIMSHUS BOJIHOUM cpenbl B pamkax mojaenun COSMO. s
pacueToB UCNOJIb30BaANICA TporpaMMHbIil nmaker ADF.

BeiBoabl. B pesynbrare aHanu3a OSKCIEPUMEHTAIbHBIX [JaHHBIX OBLJIO OOHApYyKEHO, YTO
nHTeHCUBHOCTh DJI VT, cUHTE3UpOBaHHBIX HA OCHOBE JTUMOHHOW KHMCIIOTHI U OTUJICHAWMAMHUHA, Ha
HayaJbHBIX J3Talax CHUHTE3a pacTeT (B TEUEHUE NEPBBIX JBYX YacoB), a 3aTEM YMEHBIIACTCS.
VYcranoBineHo, uro 3a TymeHue DOJI OTBETCTBEHHO B3aMMOJEHCTBUE MEXKIY MOJIEKYJSIPHBIMU
LEHTpaMU. AHalu3 IPOBEJCHHBIX PAacueToB I0Ka3aj, YTO B3aUMOAEWUCTBHE MEXAYy LEHTPAMH
MOXKeT NpuBouTh K TymeHuto @JI VT Ha aBa nopsaka npu nepexone OT HEB3aUMOAEHCTBYIOIINX
K CWJIBHO-CBSI3aHHBIM MOJIEKYJIIPHBIM JIIOMHHECLIMPYIOLIUM LIEHTPaM, YTO XOPOIIO COTJIACYETCs C
JKCIIEPUMEHTAIIBHBIMH JaHHBIMMU.
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