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OneHKa BLIIOIHEHHOI couckaTesieM paboThl.

Jlucceprauponnas pabora Byiikuna Ilerpa AnexceeBnda HOCHT byHIaMeHTAILHBIH XapaKTep
¥ TIOCBSINEHa pa3paboTKe HOBBIX METOJOB IOTyqCHHA ruOpUIHBIX TaJOBHCMYTaTOB H
onpenencuuy  (AKTOPOB BIMAHMS CTPYKTYPBl M COCTaBa Ha ONTHYECKHE CBOHCTBA
T0JTyY4EMBIX COCMHEHHH.

[IepOBCKATHBIE CONHEYHBIE OaTaper NPHBICKAIOT BHHMAHHC Hccaeaoparesie bnarogaps Mx
HM3KOH CTOMMOCTH M BhicOKO#M 3ddexTnBHOCTH. HecMoTps Ha O4YEBHIAHBIC NPEHMYIICCTBA
TAKMX sYeeK, OHM WMMEIOT HEJOCTATKM, TAKWe KaK HHM3Kai THAPOIHTHICCKAd H
doTomuTHUECKas cTaGIBHOCTE COEQMHEHWM CBHMHIIA, a TakkKe TOKCHYHOCTB, HTO
MpPENsATCTBYET HX NOBCCMECTHOMY MPHUMCHEHHIO. B CBSI3H C 3TUM HCCIEJOBATENH IMBITAHOTCA
3aMEHHTh COEIMHCHMs CBUHIA B CONHEUHBIX sfueiikax Ha Gonee GesomacHble U crabuibHbIE
COEIMHEHHS APYTHX 3IEMEHTOB, B TOM YHC/IC HA IajlOreHH/IHBIE COCAHHCHHUSA BHCMYTA.

Ha MOMEHT Hayajga HCCIeA0BaHMA ObUIO M3BECTHO TOpSAKA 400 raJOBHUCMYTATOB,
3HAYMTEbHAS 4YacTh KOTOPBIX INPHXOJHIAch Ha TajJOBHCMYTaThl N-reTepolHKIHYECKHX
KaTHOHOB. B TO e BpeMs CBA3b MEXKAY CTPYKTYpOil M ONTHYECKHMH CBOMCTBAMH
TaJJIOBHCMYTATOB OCcTaBanach MEU'IOHBY‘!CHHOﬁ. BiaugHHe KaTHOHOB HA ONTHYECKHC CBOMCTBA
Ta/IOBHCMYTATOB HOCHIO TNPOTHBOPEYMBEIH XapakTep B PasHbIX paborax. OcraBanuch
CYLICCTBEHHbIC TpoGENsl B M3yYCHHH  BO3MOMNHOCTH IeJIEHaNpaB/IeHHOr0  CHHTE3a
raJlOBHCMYTATOB, ONpezieneHus HaKToOpoB BIMAHMA HA ONTHICCKHC CBOMCTBA raJIOBHCMYTATOB
¥ BO3MOHOCTH KOHTPOJMPOBAHHS 3HAYCHHMH OITHYCCKOH IIHPHHEL sanpeleHHoi 30HbI (Eg)
MOJTYYaeMbIX COEIMHEHHH. Takum oOpa3oM, BO3HHKIA He0OX0IHMOCTh CHCTEMATHYECKOTO
W3yYCHHS TaJlOBHCMYTaToB N-reTepoLMKIMYECKHX COEIMHEHHH, BKIIOYAIIICIO IOHCK
AJbTEPHATHBHEIX METOJOB  TOIydYEHMS ruOpUIHBIX TAIOBHCMYTATOB, CHHTE3 HOBBIX
rajoBUCMYTAaTOB N-T€TEPOLUKINYECKHX KATHOHOB C HEOOBIMHBIMH ONTHYECKHMH CBOMCTBAMH
W BBISBJICHHE B3aHMOCBS3H MEXKIY KPHCTaUIM4eCKOH CTPYKTYpOH 3THX COCAMHEHHH H MX
ONTHYECKHMH XapaKTepHCTHKAMU.

B paGote pemeHsl CIeAyIOlHe 3a1a49H COBPEMEHHON HEOPraHH4YeCKOH XMMHH M XHMHH
TBEPJOIO Teja:

e [JlomyuycHO W CTPYKTYPHO OXapakI€pu3OBaHO 158 HOBBIX TrajJoBHCMYTaToB N-
reTepPOLMKINYECKAX ~ KATHOHOB, 97 W3 KOTOpBIX CHHTE3MpOBaHbl B BHIC
VHIMBHIY AJIBHBIX coenuHEHHH. BriepBeie BbLIEICHBI ruOpuIHbIE TAJIOBUCMYTATBI C 0D
ammonamu  [Bi2lun]*>,  [Bisle]®, [BiBrs(DMSO)2],  [Bi2Brs(DMSO)],
{[BiBrs][BiBrs][BiBrs]}* u 1D-annonamu [K(Bi2Bri)]*, [BizX10]* (X=Br.I).

e PaspaGoTaHsl HOBBIE METOMBI TOIyYCHHA ruOpHHBIX TaJOBHCMYTaTOB ITyTEM
KOHTPOJIMPYEMOTO DPa3OKeHHs HX CONbBaTOB, a TAKKE MyTeM BEIZICTICHHA
FAJOBHCMYTATOB W3 KOHLEHTPHPOBAHHBIX TIAJIOreHOBOAOPOAHBIX kucnor. JlaHHBIE
METOMIbI TIO3BOJISIOT IOIyd4aTh HOBBIC KPHCTAUIMYECKHE COCJAMHEHHSH, KOTOPBIC HE
y/aeTcsi CHHTE3UpOBATh U3 PacTBOPOB.

e VCTaHOBJIEHO, 4TO (POPMUPOBAHHE KOHEYHO#H CTPYKTYPBI THOPHIHBIX TaJIOBAUCMYTaTOB
M TajJOBHCMYTaT-aHHOHOB  OIPEACIACTICSs COBOKYITHOCTBIO MEXMOJIEKYIAPHBIX



B3amMojeiicTBHi. [lokazaHo, 4YTO KOHTPOJIMPOBaHHE CTPYKTYphI THOPHIHBIX
rajOBHCMYTATOB BO3MOXHO OTYacTH 33 CYET BapbHPOBAHHA YCIOBHH CHHTE3a H
CHCTEMaTHYECKOro rmojabopa kaTHoHa He0OXOAMMOTr0 pasMepa, CTPOCHHA U 3apAfia.

e TIlokasaHo, 4YTO CTPOGHME TI'aJOBHCMYyTaT-aHHOHAa  ONpEAENdAeT  ONTHYECKHE
XapaKTEPHCTHKH  THODWIHBIX  TaJOBMCMYT4aTOB. O6pa3oBaHHe  JHHEHHBIX
KOOD/IMHAILMOHHO-TIOTHMEPHBIX LeneH B CTPYKTYpe raloBHCMYTaTOB MPUBOJHMT K
pe3koMy yMeHblIeHHIO 3HaueHuil Eg, a TakKe crioco6erByer Oonee 3 PeKTHBHOMY
TPAHCIIOPTY 3apA0B BAO/Ib HANPABJICHWA LCTIH.

e VCTaHOBJIECHO, YTO MOSBIEHHE ATOMOB MOJa B CTPYKType OPOMOBHCMYTATa NPHBOIMT
K Ppe3KOMy YMEHbIICHHIO 3HaueHHi Eqg coejubeHuit. [lokazaHo, 4YTO TBEPHBIC
PAcTBOPHI THOPHIHBIX TATOBHCMYTATOB IIO3BOJISIOT NMPOBOJMTE ILIABHYIO HACTPOHKY
BEJMYMHBI ONTHYECKOM IIMPHHBI  3aNpEIICHHOM 30HBI  COEJMHEHHS ITYTEM
BapHHPOBAHHSA TAJOTEHHOTO COCTABA THOPHIHOIO IalOBHCMYTATA.

JInyHOe y4ACTHE CONCKATEIs B Oy CHHH Pe3y/IbTATOB, H3I0KEHHbIX B IMCCEPTALIHH.
JTHaHbIA BKIa aBTOPa COCTOAJ B BBITIOJHEHHH CHHTETHYECKOH 3KCIIEPUMEHTAIBHON PaboTh:
IPOBEACHHH CHMHTE33, BBIICACHMH M OYHCTKE MOMyHCHHBIX BEIICCTB, ONTHMM3ALMH H
pa3paboTKH HOBBIX METOIMK CHHTE3a, npoGoIoAroTOBKH 00pa3uoB A MX HCCIICAOBAHHA
(pM3MKO-XMMHIECKHMH METOJaMH, NpPOBEACHUH H obpaboTke Gonblieid 4aCTH Pe3yabTaTOB
CO, P®A, PCA u EDX, uHTepHpeTaluu pe3yihTaToB TTA u 1H SMP. Astopom
paspaboTaH NOAXOJ K PEHICHHIO KPHCTAUTHYECKUX CTPYKTYP ruOpH/HBIX TAIOBHCMYTATOB 110
JAHHEIM TIOPOIIKOBOH PEHTTEHOBCKOH Audpakimy. [IHCCEPTaHTOM BEIIONHEHO H obpaboraHo
GONBIIMHCTBO KBAHTOBO-XMMHYECKMX pacyeTroB, B TOM WYHCJIE pacyeTsl ILIOTHOCTH
SNCKTPOHHBIX COCTOSHHN M 3OHHOH CTPYKTYphl MONYNPOBOXHHKOB. WM  BHINOIHEH
nMTepaTypHbIH  0030p, NOCBAIIEHHBIM TEME HMCCICAOBaHMA, @ TaKkKe IPOBEICH
CTATHCTHYECKHit aHATHM3 UIHH cBsi3el Bi—1 1 ux 9Hepruil B 229 KpUCTA/UIMYECKHX CTPYKTypax
uozoBrcMyTaToB M3 KeMOpHIKCKOH 0a3bl CTPYKTYPHBIX JaHHBIX (KBCJ). ABTOp y4acTBOBAl
B pa3paboTke 3a7a4 ¥ IUIaHa pabOThI, HHTEPIPETALMH H aHATTH3E 0Ty CHHBIX JIAHHBIX.

CreneHb JOCTOBEPHOCTH Pe3yJbTATOB NPOBEICHHbIX COHCKATE/IEM HCCAe0BAHMM, HX
anpobanui.

JlocTOBEpHOCTH TIOMYYEHHBIX De3yNbTaToB 00ecmeunBanach MPHMCHEHHEM COBPEMEHHBIX
(pM3MKO-XUMHYECKHX METOLOB aHANH3a, METOJ0B KBAHTOBOH XMMHMH H CTATHCTHYECKOH
06paboTKH JaHHBIX, @ TAaKXKE HOBCHIICTO obopyoBanus. OCHOBHBIE pE3yNbTAaThHI
JHCCEpTAaLMOHHOM paGoTshl ObLIM MPEICTaBICHBI HA VII-XIII KondepeHuuax MOIOABIX
yueHBIX TO OOmIeH M HEOPraHMuecKOH XUMUH (MOHX PAH, Mocksa, 2018-2023), XXIX
MeH1e/16eBCKOH MIKO/Ie-KOHGEPEHIMH MOJIOJIBIX YUEHBIX (MI'XTY, Usanoso, 2019), XXVII
MesKayHapoaHOi Hay4HOH KOH(EpeHUMH CTYAEHTOB, ACHHPAHTOB H MOJIOJIBIX Y4YEHBIX
«JTomoHOcoB-2020» (MTI'Y, Mockea, 2020), X HaluoHaIbHOM KPHCTAIOXHMHYECKOH
kondepenimu (Tepckon, 2021), 25-om Konrpecce MEKAyHapOAHOTO COIO34 kpucramorpados



(IUCr, Tpara, 2021), III MockoBcKoi OCeHHEH MEXIyHapoJHOH KOH(EepeHUHH M0
IIEPOBCKUTHOH (POTOBONIBTAHKE (MAPPIC-2021, Mocksa, 2021), XXIX Mex/ 1y HapOoaHOH
Yyraesckoil KOH(epeHIHH Mo xoopmuHarmonHoi xumun (MODX M. A.E. Ap0bysosa,
Kazaub, 2025).

HoBH3HA, TEOPETHUYECKAN H NPAKTHYECKAsl 3HAYMMOCTE PadoThL.

Hayunas HoBu3Ha pabOTHI COCTOMT B TOJYYEHHM H HCCIICNOBAHHM HOBBIX KJIaccoB
IHOPHIHBIX T&IOBHCMYTATOB, PAaCKpHIBAIOUIMX paHee HEH3YHUCHHEIE 3aKOHOMEPHOCTH HX
CTPYKTYPHI H CBOHCTB.

OnTMMU3aLAs METOJOB CHHTE3a MO3BoiMia moay4dnts Gonee 150 HOBBIX rHOpHIHBIX
ranoBuCMyTaToB. IIpE/IONEH METON CHHTE3a TalOBHCMYTaTOB M3 KOHLCHTPHPOBAHHBLIX
KHCJIOT, MO3BOJAIOMME MOMydaTh HE CTaOWIBHbIC B TMOJKHCICHHBIX BOJHBIX pacTBOpax
coemumenus. 110Ka3aHO, UTO KOHTPOIMPYEMOE DAaslIoKEHHE CONbBATOB TIaOBHCMYTATOB
1103BOJISIET TIOTYYATh HOBBIE COE/IMHEHMS, KOTOPHIC HE YACTCA BBIICAHTE H3 PACTBOPOB.

B paGoTe M37OKEHBI NPHHIMILI OOpa30BaHWA KPHCTALIMHYCCKHX CTPYKTYP THOPH/IHBIX
raJOBUCMYTATOB, H3yHeHA CBA3b MEXJIY CTPYKTYPOM ralOBUCMYTAT-aHHOHOB M ONTHHECKHMH
CBOMCTBAMH CoemMHeHWi. IlokazaHo, 4To HamOoliee HU3KMMH 3HAYCHUAMH ONITHYECKOH
wMpHHEl 3anpemieHHo 30Hb (Eg) 00nazaioT rajioBHCMyTaTsl © JHHCHHBIM CTPOEHHEM
KOOPIMHAIMOHHO-TIOJIMMEPHOTO aHHOHa. To/yueHHbIC JaHHBIC MOTYT OBITH MCIMONB30BAHEL B
JanbHeimeM 1A KPHCTAIUIMYECKOl MEKCHEPUH COCJIMHCHWH, O00/1alalonX HHIKHMHU
sgauenmsM Eg ¥ TPUTOAHBIX JUIS MCIO/NB30BAHMA B Ka4ecTBS CBCTONOIVIOMIAIOLIHMX
MAaTepHasoB.

Pe3ay/bTaThl CHCTEMATHYECKOI0 M3Y4YCHH: TBEPABIX PacTBOPOB rHOPUIHBIX TaJOBHCMYTATOB
MOKa3aiy, 4TO CYHIECTBYIOT TPH THNA TAKHX DACTBOPOB, PAa3IMYAOIIHXCH IO OTKIHKY
CHCTeMbI HA H3MEHEHHe TaJOreHHoro cocrasa. I[IoJy4eHHBIC IAHHBIC YKasbIBAIOT Ha
BO3MOYKHOCTb TOHKOH HACTPOWKH ONTHYECKHX CBOMCTB raJIOBUCMYTATOB.

ITpeioxkeHa METOHKA PELICHHs KPHCTAIUIHYECKIX CTPYKTYp ruOpHIHBIX TAJIOBHCMYTATOB C
H3BECTHBIM XAMUUECKHM COCTABOM TI0 JIAHHBIM IIOPOIIKOBOH PEHTTCHOBCKOH aApaKIHH.
Pa3spa6oTana METOJMKA MONYHCHWS TOHKHX IUIEHOK HOJOBHCMYTATa METHIBHOIOTCHA Ha
MOPHCTBIX H ME30MOPUCTHIX MOKPBITHIX. TIpe/UI0KEHHBIH METOJ MOXET HAHTH NPUMEHEHHE
I8 HAHECEHHs TOHKOTO CJOs CBETONOIJIOMIAIONIEro Marcpuaia B ($OTOTYBCTBHTENBLHBIX
yCTpOUCTBAX.

IlenHocTs HAay4HbIX paboT comckarteis. [laHHas JMCCepTalid HAlpap/icHa Ha pelcHHE
KOMIUIEKCA IPAKTHYECKH BAKHBIX B3aHMOCBA3AHHBIX (YHIAMEHTAIBHBIX M MPHIUIAIHBIX
3amad. McciaeoBaHHE IOCBAIIEHO H3YyYCHHIO Kpuc'ra.]mmecxoﬁ CTPYKTYpPHl ¥ ONTHYECKHX
cBOMCTB ruHOpHmHbIX ranoBucmyTaToB. [IpoBeseHO KOMIUICKCHOE —H3yHCHHE HOBBIX
[OJIy4EHHBIX COEAMHEHHMH COBPEMEHHBIMH (H3MKO-XMMHYCCKHMH METONaMH aHaJIM3a.
Pa3paboTaHbl HOBBIC MCTO/bI CHHTE3a rMOpPHAHBIX TAJOBHCMYTATOB, KOTOPBIE MO3BOJIAIOT
[0/y4aTh COEJMHEHHS C HCOOXOAMMBIMH ONTHYECKHMH XapaKTepUCTHKAMH. H3ydensl



dakTOpsl BIMAHMA CTPYKTYphl M COCTaBa Ha ONTHHECKHE CBOWCTBA THOPHIHBIX
ranoBHCMyTaToB. [10TydeHHBIC JAHHbIE MOTYT OBITH MCHONB3OBAHBI JIA KPHCTAJUTHYECKOH
MHKEHEePHH THOPH/IHBIX IaJIOBHCMYTAaTOB H TOHKOM HACTPOHKH MX ONTHYECKUX CBOHCTB.

Hayusasi CHENHAJbHOCTb, KOTOPOH COOTBETCTBYET AMCCEPTAIMSL. JliccepranoOHHAasA
paGora Byiixuna Ilerpa AnexceeBH4a COOTBETCTBYET IAcTOPTY HAYYHOH CIEIHUATbHOCTH
1.4.1 — Heoprauxueckasi Xxumus (XUMHYECKHE HayKH), B ITYHKTaX.

[1.1. ®yHaaMeHTadbHbIE OCHOBBI IOJIYHCHHA 0BBEKTOB HCCIEOBaHMs HEOPraHWYEcKOn
XMMHH ¥ MATEPHAJIOB Ha MX OCHOBE;

[1.2. Jlu3aiin ¥ CHHTE3 HOBBIX HEOPraHHYECKHX coeauHEHU ¥ 0c000 YHCTHIX BELIECTB C
3aJ]JaHHBIMH CBOMCTBAMH,

I1.3. Xumudeckas CBS3b i CTPOCHHE HEOPraHHYECKHX COSAMHCHHIT,

I1.5. B3auMOCBSI3b MEXITyY COCTABOM, CTPOCHHEM H CBOFMCTBAMH HEOPraHHUCCKHX COCIMHEHHI.
Heoprann4eckHe HaHOCTPYKTYPHPOBaHHBIE MATEPHAIBL.

[1.6. OnpeneneHHe HAJAMOJIEKY/S[PHOIO ~ CTPOEHMA  CHHTCTHHECKHX — H NPHPOIHBIX
HEOPTraHMYECKHX COCAMHEHHH, BKIIIOYas KOOP/IHHAIHOHHEIC.

Ilucceprammonnas pabora Byiikuua Ilerpa AnexceeBida COOTBETCTBYET MACIOPTY Hay4HOH
crienmanbHOCTH 1.4.15 — XuMus TBEpOro Tena (XHMHIECKHe HayKH), B IyHKTaX:

I1.1. Pa3paboTKa ¥ CO3aHHE MCTO/I0B CHHTE3a TBepAOGdAa3HBIX COSAMHEHHI H MATEPUATIOB;
I1.5. Vi3y4yenne npoCTPAHCTBEHHOIO M 3JIEKTPOHHOIO CTPOCHHA TBepAO(a3HBIX COEUHEHNA U
MaTEpHAJIOB,

I1.7. YcraHoB/eHHe 3aKOHOMEPHOCTEH «COCTaB — CTPYKTYpa — CBOHCTBO» Ul TBepAO(]asHEIX
COE/IMHEHHH M MAaTEPHAJIOB;

[1.8. M3yyenue BIMAHWA YCJIOBHH CHHTE3a, XMMHYCCKOTO H (bazoBoro cocrasa, a TaKKe
TeMIEPATYphl, AaBleHHs, OOIydeHus W JPYrHX BHEIIHHX BO3JICHCTBHH HAa XHMHYCCKHE H
XMMHKO-(pU3HIECKHE MHKPO- H MaKpPOCKONMYECKUE cBOMCTBA TBEPAO(A3HBIX COSAHHEHHH H
MAaTEepHAJIOB,

I1.11. KBaHTOBO-XMMHYECKOE OIHCAHHE H NpPEeACKa3aHHue CTPOCHHA U CBOMCTB TBEepAO(a3HBIX
COeMHEHHI ¥ KOMITO3ULIAM. &
[lonHOTA W3JI0KEHHS MATEPHAJIOB [JHCCEPTALMH B padorax, OmyoIHKOBAHHRIX
COMCKAaTEJEM,

IMo marepuanam Haytmo-xnannq:uxauuormoﬁ paGoTsl (muccepTalM) OmyOIMKOBAHO 17
cTaTeii B peElEH3UPYEMBIX HAYYHBIX OKypHAlaX, BXOMAIHX B IIEPEYCHb BAK npu
MunoGpHayku P® M MeXIyHapoaHbie 0a3bl [aHHBIX Web of Science u Scopus“;
omy6aMKOBaHEl 12 TE3MCOB [OKIAJI0B HA OTEUECTBEHHBIX H MEX/YHApPOIHBIX Hay4YHBIX

KOH(EpEeHIHIX.
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IeTePOLHKINYECKHX KATHOHOB, OMpE/e/IeHbl HX KPHCTALTHYECKHE CTPYKTYPhI | ONTHYECKHE
cBoiicTBa. IToKazaHa BO3MOXHOCTh IIENICHANPABICHHOTO CHHTE3a TajlOBHCMYTAaTOB N-
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rajoBdcMmyTaroB. PaspaboTaHa METOJHKa IOTY4ICHHA TOHKOM IUIGHKM HOJ0BHCMYTara
METHJIBHOJIOT€HA Ha IOBEPXHOCTH OKCH/IHBIX MaTEPHAJIOB.
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qucne: WieHOB cekipy «KoopauHaipoHHas Xumus» - 15 (u3 26 4ej.), WICHOB CEKIHH
«Heopraumueckoe Marepuanosenenuey - 11 (13 20 weir.), JOKTOPOB XHMHYECKHX HayK — 16,
KaH/MIATOB XHMHYECKHX Hayk — 8.

Pe3ysbTaThl FOJIOCOBAHHSA: «3a» - 22 4ETIOBEKA, KHPOTHB) - 0 4esoBEK, «BO3AEPKaIOCcH) - 0
4eJoBeK.

3aM. mpexncenarels CEKIHH «KoopuHanlMOHHA XHUMHA» Yyenoro coera MOHX PAH,
JIOKTOP XHMHYECKUX Hayk, npodeccop PAH

Kuckua M.A.

Vuénsii cexperaps cexuuu «KoopauHalHOHHA xumfisy Yuénoro cosera MOHX PAH,

%/ ﬂ/{& " Huxudpopora M.E.

W.0. npeaceaarens cexkuun «Heopranudeckoe MaTepHanoBEICHHE) Vuenoro cosera MOHX

PAH, noxTop XMMHYECKHX HayK
/ Eropsimesa A.B.

Vugnslit cexperaph cexiun «Heopranudeckoe MaTepHaNOBEACHHE Vuénoro cosera MOHX

/} 4;% Snpeianes A.JL

10

KaHIuaaT XUMHYCCKHX HAYK

PAH, kanuaaT XUMHYECKHX HaYK



