OT3bIB
opHuBANBHOIO ONMOHEHTA
0 muccepramuy byfikuna Ilerpa Anexceesuua «CHaTe3, CTPYKTYpa U
ONTHECKHE CBOMCTBA raJIOBHCMYTATOB N-reTepouuKInIecKnx KATHOHOBY,
IIPE/ICTABICHHOH K 3allliTe HA COUCKAHHE YYEHOH CTEIICHH KaH/HIaTa
XUMHYECKHX HayK IO cnenuanbHocTaMm 1.4.1 — Heopranndeckas xumus u 1.4.15 —
XuMus TBEPIOrO TeJa.

WsBectHO, 9TO rHOpHHEIE TaJIOBUCMYTaTBl — KJIACC COEAUHEHMH, 00pa3oBaHHBIX
OPTaHWYCCKMMH KaTHOHAMH M HEOPraHHYECKMMH aHHOHAMM [BiHal,]",
ACMOHCTPUPYIOT HMHTCPECHBIE, W YTO OCOOEHHO BaXHO, NPAKTMYECKH II€HHBIE
CErHETORJIEKTPUICCKHE, ¢orokaramuTHyeckue %} (poTodusugeckue
(JIFOMUHECLIGHITHS, TEPMOXPOMH3M H (oroxpomusm) cBoiictBa. ITostomy
COCMUHCHHA 3TOr0  Kjiacca MPEeJCTAaBISAIOT HENOJJENbHBI HHTepec s
(hOTOBONBTAMKM B KAYECTBE OCHOBBI [UIsl CO3MAHHS (GYHKIMOHAIBHBIX MaTepHalIOB
JULsL CBETONIOTIIOTHTENEH, (POTONETEKTOPOB, CBETOM3ITYIAOIIMX IUOIOB, YCTpPOHCTB
PE3UCTHBHOM MamsTd M KOHAEHCATOPOB. B 3TOM KOHTEKCTe rUOpUIHEIE
raJIOBUCMYTAThl OCOOEHHO ITPHUBJIEKATEILHEL B CBSI3H C UX YCTOHYHBOCTBIO B MaJIoHi
TOKCHYHOCTBIO 110 CPaBHEHMIO C KOHKYPEHTAMH — COOTBETCTBYIOLIHMH
COCIMHCHHWAMH CBHHLA. TeM He MeHee, CBA3b MeXAy CTPYKTYpoil ©
(oTopusHIecKUME CBOMCTBAMHU TaOBHCMYTATOB OCTABANACH MaJION3y4eHHOM. B
HacTHOCTH, B JIATEPAType HE HAXOJWIHCh JOCTOBEPHBIE CBEINCHHS 0 (AKTOpax,
AQIOUMX  BO3MOXKHOCTb ~ KOHTPOJMPOBATh 3HAYEHHS ONTHYECKOM INMPHHBL
3aIPENICHHOM 30HBI [I0yYaeMBIX COSAMHEHHH, a JaHHbIE O BIMSHHANA KATHOHOB Ha
ONTHYECKHE CBOMCTBA TalOBHCMYTATOB HOCHJIM HECHCTEMATHYECKHH M Iaxe
TNIPOTHBOPEYMBEIA XapakTep. Bomee Toro, HMeNHCh CyllnecTBEHHEIE JaKyHBI B
METOZI0JIOrHH  LIENICHANPABIEHHOTO CHHTE3a TaloBHCMyTaToB. Takum o6pasom,
TIOMCK HOBBIX METOJOB CHHTE3a H IIOJNyYeHHE TMOPHIHBIX TaJOBHCMYTATOB C

Pa3sTH9IYHBIMHA N-I‘GTEPOI.[HRJ'IH‘IECKHMH KaTHOHaMH, CHCTEMAaTHUYECKOE H3y4YCHHE HX



CBOMCTB ¥ CTPOGHHS, BHIABICHHE M ONHCAHHE B3AMMOCBS3H MEX Ty
KPHCTAIIMYECKOH CTPYKTYPOU TallOBHCMYTaTOB N-TeTCpOLHKINIECKHX KATHOHOB
M HX (OTODH3MYECKHMH XapaKTepPHCTHKAMH, HECOMHEHHO,  SBJIAIOTCS
AKTYaNbHBIMH IIPOGIIEMAMH COBPEMEHHOU HEOpPraHHYeCKoH H CTPYKTYPHOH
XHMHH, @ TalkoKe XHMHH TBEpAOro tena. MIMEHHO B 3TOM akTyaipHOH o6nacTu
BBINOJIHCHA HCCepTalMonHas pabora Ilerpa Anekceesnua Byiikuna, B KOTOpOH
IeJbI0  CTABATCS  Pa3paboTKa HOBBIX METONOB  IIONYYCHHS ruOpHTHBIX
TaJIOBUCMYTAaTOB M ONPENENCHHH CTPYKTYPHBIX (DaKTOPOB, ONPENeTIOMINX
(hoTodusnecKre CBOACTBA YIOMIHYTOIO KIIacCa COSTHHEHHIL.

Huccepraumonnas pabora I1. A. Byiikuna usnoxena ma 239 CTpaHMIIaxX
(comepxut 78 pUCYHKOB W 35 TabuI) W BKIIOYAET BBeJIeHHE, 3 riaBbl (0630p
JATEPaTypEl, OKCICPHMEHTANBHYIO 4YacTh, PE3YJIBTaTEl H WX OOCYKICHHE),
SaKIFOYCHHC, CIIHCOK COKPAIIEHHH H YCIOBHBIX 0003HaYEHHUIH, CIIHCOK JTATEPaTypEL
13 202 CCBUIOK, IPHUIIOXKEHHE, a TaKKe CIHUCOK myOnuKanuid aBTopa MO TeMe
KBaJM(DUKAITHOHHON paboTEL.

JInTepaTypHblii 0630p IIOCBAIEH 06CYXACHUIO 0BIIei XapaKTePUCTHKH U
METONOB  IIONY9YeHMsl TMOPUIHEIX TAIOBHCMYTaTOB, HX CIPYKTYPHOMY
pa3sHOOGpasuio, SIEKTPOHHOMY CTPOEHMIO M OITHYECKHM CBOHCTBaM. B 3TOM
pasmere TII. A. Bylikun yxpenser oco6oe BHHMaHHe NpHHIUIaM paboTel
IICPOBCKUTHBIX ~ COJHEYHBIX AYECK, METOABl IOJYdYEeHHs TOHKHX IUICHOK
TajUIOMETAIaTOB, X COJIHEYHBIC DSIEMEHTHl HA OCHOBE IalOBHCMYTATOB.
Jlurepatypuelii 0630p B LEJOM XOpPOLIO HAIMCAH H CONEPXKHUT HEOOXOOUMYIO
MHDOPMaIKIO, MNPeaBapsiollyl0  OMHCAHHE  COOCTBEHHEIX HCClIe0BaHMH
JUCCEPTaHTA.  AHalW3  JIATEPaTYphl II0O3BONSET aBTOPY  yKasaTh  Ha
BBRINICYIIOMAHYTEIE NPOOENsl B KOpIyce palOT MO TalOBHCMYyTAaTaM, BBISBHTH
HE/I0CTaTKH IPUMEHEHHS COCAMHCHWH CBHHIA Ha IPAaKTHKE, CENaTh BHIBOX O

NEPCIIEKTHBHOCTH BBIﬁpaHHOI‘O HarrpaBJICHUA HCCHBHOB&IIHﬁ, H TIJaBHOE,



COPMyTMPOBATH KOHKPETHbIE 3a4AYM HCCIeIOBaHHsL. B YaCTHOCTH, ITOCTABJICHEI
ciemyrompe 3anadn: (i) paspaboTaTs HOBBIE METOIB! CHHTE3a raJJOBHCMYTAaTOB ¢ N-
TCTCPOIMINIICCKMMA  KaTHOHamK; (i)  monyuwTs  HOBEIE — rHGpHIHBIE
TalOBUCMYTAThl ¢ N-TeTepOLUKIMISCKUME KATHOHAMMY; OIIPENEIUTh UX COCTAB U
KPHCTAJUTMIECKHE CTPYKTYPBI; ONMCATh X OITHYECKHE CBOIMCTBA, IIPHMEHSS KaK
OKCIICPUMEHTANILHBIC, TAK U TEOPETHYECKHE MOAXOABL; (iii) BHIABHTH 3aBHCHAMOCTH
MCXK/y COCTaBOM, XMMHYECKOH CTPYKTYpOd M ONTHYECKHMH CBONCTBAMH IS
rUOPUTHBIX TANOBACMYTATOB.

IKCNePUMEHTAJIBHAN YACTh HAMCAHA TINATEBHO | IIOAPOOHO, CONEPIKUT
HeoOXonUMbIe IaHHEIE 00 HCXOHBIX BEECTBAX, peareHTax | CHHTE3UPOBAHHBIX
COCNIMHEHHsX (B TOM YHCI€ TBEPIBIX PacTBOPOB), MHETAILHEIE METOTUKH
OKCIICpHMEHTOB, YCJIOBHS POCTa KPHCTAUIOB, a TakXKe IOApoGHBIe CBEICHHS 00
MCIOJIb30BAHHBIX ~METOAAX HCClleNoBaHKUA. I[IpejcTaBieHa MCIOIB30BAHHAS
dBTOPOM ~ METOIHKA  pElIeHHA KPHCTAUIMYECKHX  CTPYKTYp THOPHIHBIX
TaJIOBHCMYTATOB IIO IAHHBIM NTOPOIIKOBOH peHTIeHOBCKOM Mudpaknun. Pacuernas
HacTh TAKKE HamWcaHa TIIATENBHO M IOAPOOHO, CONEPIKUT HEOOXOMMMBIE
CBeNCHHs 00 aHAIM3HUpyeMBIX CHCTEMax, JaHHbIE O napaMeTpax pacyeroB
OIICKTPOHHOH CTPYKTYpBl M ONTHMH3ALUH TE€OMETPHH, a TAaKKe CBEICHHS O
MPAMEHEHHOH IIPOLCAYpe aHalu3a. B KOHIlE pasiena ONMCAHBI METOIHKH
TIOyHCHUA TOHKHX INEHOK [N,N'-mumernn-4,4'-mumupumwms][BiHals] =a
nopnoxkax SiO; u SnO,. Takum obpasom, II. A. bylixuH Hcmonb3oBan mpu
BBITIOJIHCHAM  pabOTEl  COBPEMEHHBIE METOIBI M IPHEMBI CHHTETHYECKOil
HCOPraHWIeCKOM  XMMHUH, (U3HYECKHE H  (DU3HKO-XUMHUYECKHE METOBI
HCCIENI0BAHHA CTPYKTYPBI M CBOMCTB BEWIECTB (MOHOKPHCTATLHAL M HIOPOIIKOBAS
PEHTTEHOBCKas TU(PAKIKS € HCTIONB30BAHAEM JTaGOPATOPHOTO | CHHXPOTPOHHOT'O
HCTOYHUKOB H3IyYCHHS, CHEKTPOCcKorms Mudy3sHOro OTpaskeHHS, pacTposas

JJICKTPOHHAA MEKPOCKOIIHA, SHEPrOAUCIIEPCHOHHAS CTIEKTPOCKOMHS, CHHXPOHHBIH



TEPMOIPAaBUMETPUYECKMHA  aHAmM3 W gudepeHIranbHas  CKaHUpYoUias
KaJIOPMMETPHUs, COEKTPOCKONUS IIPOTOHHOIO MAarHUTHOTO PE30HAHCa U JIpyTHe) U
TEOPETHYECKHE KBAHTOBO-XUMHUYECKUE PacdeThl (KBAHTOBO-XUMHYECKUE PacueThI B
pamkax popmamsma Kona u [llema ¢ nepuoquyecKiMy rpaHUIHBIME YCIIOBUSIMH,
KBaHTOBO-TOIOJIOTMYECKAHN aHAIN3, aHAIIU3 SJIEKTPOHHOH TIOTHOCTH COCTOSHHIA),
YTO B COYETAHHH C BBICOKMM YPOBHEM OOCYXIEHHS IIOJIyYSHHBIX PE3YJIbTATOB HE
OCTaBJISIET COMHEHHI B MIX JOCTOBEPHOCTH, a TAK)KE 000CHOBAHHOCTH CJIEIAHHBIX
HA MX OCHOBE HAYYHBIX IOJIOXKEHHH U BHIBOJIOB.

B cnemyromeit (TpeTbeif) IiaBe MWCCEpPTAlMM JIETAIBHO OIMHCHIBAFOTCS
pesyabTarbl coOcTBeHHBbIX HcciaenoBanui I1. A. Byiikuna. OH nompoGHO
obcyxpmaer (i) paspaboTaHHBIE METOABI CHHTE3a TIaJJOBHCMyTaToB  N-
TeTEPOIMKINIECKHMX  KaTHOHOB, HX KpHCTAUIMYECKYI0 CTpYKTypy; (ii)
HCCJIEIOBAaHNE ONTHYECKUX CBOWCTB HOBBIX COEMHEHUN; (PaKTOPBI, BIMAIONIMX HA
ONTHYECKHE CBOMCTBA T'MOPUIHBIX TaJOBHCMYTaTOB, B YaCTHOCTH, 3HAYCHHA
ONTHYECKOW IMMPUHBI 3ampemeHHod 30Hbl, (iii)) monmuMopdusM THOPHIHBIX
raJJOBUCMYTaTOB; ()OPMHPOBaHHE TBEPJABIX PAaCTBOPOB 3aMEIICHMUS U COJIBBATOB.
JuccepranT ocoboe BHHUMaHHE OTBOOUT H3YYEHHIO NPHYMH MHOrooOpasus
TaJIOBACMYTaT-aHUOHOB.

B  pesynerate wmccnenoBaHus OBUIM  MOJNYYEHBI M CTPYKTYPHO
oxapakTepu30BaHbl 158 HOBBIX raToBHCMYTaTOB N-IreTCpOLUKINYCCKAX KAaTHOHOB,
IpUYEM BIIEPBBIE OMHCAHBI TMOPHIHBEIE TAJIOBACMYTAaThl ¢ aHMoHamu [Binl;]>,
[Biglz6]®, [BiBrs(IMCO),]~, [BixBrs(IMCO),]* u {[BiBrs]-~[BiBrs]-[BiBrs]}* u
OIHOMEPHBIMY aHHOHHBIME (parmentamu [K(BixBr))]* u [BizXi0]* (X = Br, I).
ITpennoxen METOJ TOJyYeHHs TaJIOBUCMYTATOB MHOIO3apsAAHBIX KAaTHOHOB M3
KOHLIEHTPHPOBaHHBIX PaCTBOPOB raJIOT€HOBOJOPOIHEIX KHUCIIOT; pa3paboTaH METOL

CHHTe3a THOPHU/HBIX TaJlOBHCMYTaTOB IIyTeM KOHTPOIMPYEMOTO pPa3jIOKeHHS HX



cobBaroB. PaspaboraHa MeTONMKa MONYYEHHS TOHKHUX ILICHOK HOJIOBHCMYTATa
METHIIBHOJIOT€HA Ha IIOPUCTBIX M ME3OMOPHUCTEIX IOKPEITHSIX.

B paboTe U3/I0MKEHE! MPHHIMNEI 06Pa30BAHHS KPHCTALTHIECKHX CTPYKTYP
TMOPH/THBIX I'aJIOBHCMYTATOB, H3y4YeHa CBA3b CTPYKTYPBI raJIOBUCMYTaTaHHOHOB C
ONTHYECKMMH CBOWCTBaMH coemuHeHHd. IlokazaHo, 4yTo Hambojee HHU3IKAMH
3HAYCHAAMY ONTHYECKOM NIMPHUHBI 3aPEIIEHHON 30HBI 00/IaLal0T TaJIOBUCMYTATHI
C JIMHEHHBIM CTPOCHHEM KOOD/MHAIMOHHO-IIOMHMEPHOrO AHHOHA. PesyibTarsl
CHCTCMATHICCKOTO M3YYEHMS IIONYYCHHBIX TBEPIBIX PAacTBOPOB T'HOPHIHBIX
TaJIOBUCMYTaTOB TIO3BOJMIM BBUIBUTH TPH THIIA PACTBOPOB 3aMEIlCHHS,
PasIHYArOMMXCA 0 OTKJIMKY CHCTEMBI Ha H3MEHEHHE IaJIOTeHHOT0 COCTaBa.

Taxum obpasom, I1. A. BylikuHbIM BEITIONHEHA BIEYAT/ISIIOIIAS 110 o0bemy,
KponoT/inBasi H, HECOMHEHHO, Tpedylomas rIy0OKHX TeOPeTHYECKHX 3HAHMIA
H IKCNEPUMEHTAJILHOr0 mMacTepeTBa padora. Pesynbrarel, monyyennsie I1. A.
By#KAHBIM TIpH BBIIOJHEHAN JUCCEPTAMOHHON PabOTHL, HECOMHEHHO, 06IATAI0T
HAY4YHO# HOBH3HOH, NPAKTHYECKOI H TEOPETHYECKOH 3HAYUMOCTBIO.

PesynbraTel muccepTAaMOHHOM paGOTEl MOrYT OBITH IONE3HBI JUis
CHENHUATHCTOB B O0NAaCTH HEOPraHWYeCKOH XHUMWM, XHMHH TBEPIOLO Tea,
CTPYKTYPHOH XMMHH M XHMHYECKOH KpHCTaUIorpadun, HampuMep, B CIeTyOLHX
YUPEK/ICHUSAX U OpraHusalusx: MHCTUTYT OpraHuuecKoi i QU3HIECKOH XUMHAN HM.
A.E. ApbGysosa (r. Kasams), Kasauckuii (ITpuBomxckwmif) benepansHBIMA
yausepcureT (r. Kaszanmp), KazaHckuii HanWOHAIBHBIM HCCIIEIOBATENbCKHE
TEXHOJIoru4ecKkui yHuBepcurer (r. Kasaup), MOCKOBCKHE ToCynapcTBEHHbIH
yHuBepcureT uM. M.B. JlomorocoBa (r. Mocksa), UHCTHTYT OpraHHYecKoil XAMEH
uM. H.JI. 3emanckoro PAH (r. Mocksa), MHctuTyTa o6mieil # HeopraHudeckoit
xumun uM. H.C. Kypnakosa (r. Mocksa), MHCTHTYT 3JIeMEHTOOPraHAYECKHX
coequueHnit uM. A.H. HecmesHoBa (r. Mockea), PoOCCHHCKHII XHMHKO-

TEXHONOru4deckui yHuBepcureT um. JILM. Menneneesa (r. Mocksa), FOxHo-



Ypaneckuii rocynapcTBeHHsIM yHuBepcuter (r. Yensbuuck), HosocuGupckmii
rOCYJapCTBEHHBIN YHUBEPCUTET (@ Hosocubupck), Wucratyt
MeTaJUIopranudeckor xumuu uM. I'.A. PasysaeBa (r. Hmwxuuit HoBropox).
IIpuHUMOHANBLHBIX 3aMeYaHMil K JHUCCEepTalMu M aBTopedepary y MeHs
Her. B KayecTBe MozkeJaHUii M BOMPOCOB XOTEJIOCH ObI OTMETHTD CIIEYIOIIEE:

1. He Mory He BBIpasWTh CBOE HEYIOBOJLCTBHE TEM, YTO ABTOP IPHMEHSET
aHaIA3 WM30IOBEPXHOCTEH Y/IENHbHOrO TpaJHeHTa 3JICKTPOHHON IUIOTHOCTH JUIs
OIIMCAHMA MEXATOMHOIO CBS3BIBAHHA. JTOT METOJ, 10 MoeMy YOexIeHHIO, B
MPUHLIUIIE HE MOXET IPUBHECTH HHKAKOM NONONHUTENbHOM HH(pOpMalMuU B
CPaBHEHHHM C KIIACCHYECKHUM TOIIOJOIMYECKUM aHAIM30M 3JIeKTPOHHOM IIOTHOCTH,
€ro o0OCHOBAaHHOCTh M TEOPETHYECKHME 3HAYUMOCTh YIIEpOHBI, a rpapuyeckas
Ipe3eHTalUsA PEe/ICTaBIAeT coO0H Oecrropsanok u Hepasbepuxy. Dmo 3ameuanue He
mpebyem omeema, a Nuuib A6NAEMCA TUYHbIM MHeHuem onnonenma. OTMedy, 9To
HHU Ha pUCYHKe 28, IOKa3BIBAIOIIMM 3TH M30II0OBEPXHOCTH, HU B MOAMCH K HEMY,
HM B TEKCT€ HE YKa3hIBA€TCs CBOMCTBO, KOTOPOE HCIIOJB30BAIOCH JIS OKPAaCKH
H30TI0OBEPXHOCTEH (MO-BHAMMOMY, 3TO 3HAUCHHE SIICKTPOHHOM IJIOTHOCTH, B3ATOE
CO 3HAKOM BTOPOr'0 COOCTBEHHOIO 3HAYEHHS [€CCHaHa IEKTPOHHOMN IUIOTHOCTH).

2. OpnHaM W3 5TaIOB PH TEOPETUUECKOM HCCIIeI0BAaHAY [IPHYUH MHOTOOOPa3Hs
rajlOBUCMyTaT-aHHOHOB OBLIa OLEHKAa JHEPruM [HCCOLMAlMH CBs3el ¢
HCIIONIBb30BaHHCM KOPPCIALHA MEKTY HOCJI@JIHCﬁ H INNIOTHOCTBIO HDTEHLIHEIJIBHOﬁ
9JIEKTPOHHOW DHEPIHMH B KPUTHYECKOH TOYKE CBA3H, MPEIOKEHHOH DCIMHO30M,
Monusacom u  JlekoHToM. XOTS [PEACTABUTENM  MOCKOBCKOM  IIKOJIBI
KpUCTAIOrpaOB  HCHONB3YIOT 9Ty KOpPENSMIO 7  XapaKTepH3alud
BCEBO3MOXKHBIX HEKOBAJICHTHBIX MEKAaTOMHBIX B3aWMOJEHCTBHM M Jaxe
KOOPAHHAIMOHHBIX CBA3€H, MHE HE M3BECTHBI pabOTHI, B KOTOPHIX IPHMEHEHUE

yrIOMﬂHyTOﬁ KOPPEIALTHH HaaCXHO 000CHOBBIBAJIHCH JIIL KaKHX-THO00 XHMHYECKHX
























