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SAK/IIOYEHHE

coeaunennii Me1epajibHOro rocyapeTBEeHHOr0 010/KETHOrO yupe
HucerntyT neoprannveckoii xumun um. A.B. Hukosaesa
Cubunpcekoro oraenenust Poceniickoii akagemun Hayk

Jluccepraums [lammypuna Makcuma Brnagumupouua Ha TeMy «CHHTE3 M XapakTepH3alus
OKTa’pHYECKUX KJIACTEPHBIX TaJOreHHJ0B HHOOMS M TaHTajla» HA COMCKAHHE YYEHOH CTeneHw
KaHauJara XHMHYECKHX Hayk no cnenuanbHoctdH 1.4.1. Heopranwueckass XUMHs BBINOJHEHA B
nabopaTopuH CHHTE3a KOMIUIEKCHBIX COoeJiMHeHHi (DenepaJlbHOro rocyAapcTBEHHOro OK0/DKETHOro
yupexaeHus Hayku MHCTHTYT Heoprannyeckoif xumuu um. A.B. Hukonaesa Cubupckoro otaenenus
Poccuiickoii akanemun nayk (MHX CO PAH). B nepuoxa noaroroBku auccepramuu ¢ oktsadps 2018 r.
no Hacrosimee Bpems Illammypun Makcum BrnaagumupoBnd paloraer MIaIIIUM  HAay4HBIM
COTPYZHHUKOM B j1abopaTtopuu cuHTe3a KoMIuiekcHbIX coeaurenuit UHX CO PAH. B 2018 r. okoHum
MarucTpatypy (akynbrera ectectBeHHBIX Hayk B ®I'AOY BO «HoBocuGHpCKHil HAUMOHAIBHBII
HCCIIE/IOBATENbCKHI TOCYIapCTBEHHBIH YHHBEPCHUTET» M0 CHEeUHaIbHOCTH «(DyHJaMEeHTaIbHAs H
npuknagHas Xumus». B 2022 r. 3aBepmms o0ydeHHe B acnUpaHType M OCBOMJI IPOrpammy
MOJArOTOBKH HAy4YHO-II€IarorH4eCKuX KaJpoB B aClUpaHType 1o HanpasiaeHuio noarotosku 04.06.01
«XHMHYECKHE HAayKW» M YCIEUIHO MNpolLIes] rocyJapcTBeHHYIO HTOroByio arrecraunio B GI'BYH
«MnctutyT Heopranmdeckoift xumuu uM. A.B. HukonaeBa Cubupckoro otaenenusi Poccuiickoii
akanemun Hayk» (MHX CO PAH).

Jlunnom o6 oxoHwanuu acnupantypbl BbinaH 27 wmions 2022 r. B ®I'BYH «MuctuTyT
Heopranuyeckoi xumuu um. A.B. HukonaeBa Cubupckoro oraenenus Poccuiickoi akajgeMuu Hayk»
(MHX CO PAH).

Hayunelif pykoBoauTeNb — KaHAWAAT XHMHYECKHX HayK, CTApIIMii Hay4yHbIH COTpPY/IHHK
MHX CO PAH MnuxaiinoB Makcum AJieKcanpoBHY.

Ha cemunape oraesia npucyTeTBoBain: 45 COTPYAHHKOB OT/eIa, B TOM 4HClIe 9 JOKTOPOB
HayK, WIEHOB JuccepraunoHHoro cosera 24.1.086.01 (a.x.H. AprembeB A.B., a.X.H., npodeccop PAH
bpeutes K.A., n.x.u. bynasuenko A.W., n.x.H., npopeccop PAH [eibues JI.H., a.x.H., npodeccop
Kopenes C.B., n.x.H., npodeccop Mupono U.B., n.x.n. [ToranoB A.C., a.x.H., npodeccop PAH
Cokonos M.H. n.x.H., wi.-k. PAH ®exun B.I1.), S nokropos Hayk (a.x.H. Bymyes M.B., a.x.H. ['ymun
AL, n.x.H., npodpeccop Konuenko C.H., a.x.H., npodeccop JlaBpenosa JL.I'., a.x.u. Illecronanos
M.A.) n 20 xanaunaroB Hayk (K.X.H. BoporuukoBa H.A., k.X.H. Bunorpanosa K.A., k.x.H. /laBbl10Ba
M.IL, k.x.H. UBanoB A.A., k.x.H. UBanoBa M.H., k.x.H. Kopenes B.C., k.x.H. KokoBkun B.B., k.X.H.
Jlennesa A.IO., k.X.H. JlurBunoBa IO.M., k.x.H. JIpicoBa A.A., k.X.H. Makoruenko E.B., K.X.H.
" MuxaitnioB M.A., k.x.H. MaptemoBa C.A., k.X.H. [Tymxkapesckuii HA., k.x.H. ITonoseuxuii I1.C., K.X.H.
[Mommanckas T.1HO., k.x.H. [lonmoB A.A., k.x.H. CaskoB B.IO., k.x.H. YemnakoBa A.M., K.X.H.
[lanapenxo H.O.).



Caymanu:  poknang  couckarenss  Ilammypuna  Makcuma  Brangumuposuua 1o
auccepTauoHHol pabore «CHHTE3 M XapakTepHU3alusl OKTa3IPUYECKUX KJIACTEPHBIX TaJIOT€HUIOB
HUOOWS U TaHTAJIA.

Peuensenr — n.x.H., npod., T.H.C. 1a0OPaTOPUN XUMHUHU TOJHSIAEPHBIX METAJUI-OPTaHUYECKUX
coennnenuii Konuyenko Cepreit Hukonaesnu (MHX CO PAH).

Bonpocei 3agaBamm: a.x.H. ®eaun B.I1. (BeiBonbl okoHuaTenbHbie? C ueM BBl CPABHUBAETE CBOU
nannbie? Ha ocHOBaHWM Yero ompeaessieTe CUIOBYr0 KOHCTaHTy? B pabore 1965 roga xak onpenensuim
3HayeHus1? Bamu maHHble OONee NOCTOBEpHBIE MO CPABHEHHMIO C paHHUMHU myOnukauusmu rno HK-
cnektpam? K crnaiiny 12. Ilopropure, noxxanyicTa, pacCy XIeHUs O MPOYHOCTH CBSI3bIBAHUS JINTAH/IOB.
Oto komebanust CN cBszu? Kak emme MOXHO HCIIONB30BATh PE3YJBTAThl PACUETOB M HYTO MOXKHO
npeackaspiBaTe? Kak Bbl BUANTE MEPCNEKTUBY JajbHENIINX HccneaoBaHuil? IIUMTOTOKCHYHOCTD
o0pa3uoB m3yueHa? CHavajga TOKCHYHOCTh M3Y4alOT WJIM PEHTI€HOKOHTPACTHOCTH?); A.X.H. BpbLieB
K.A. (K cnaiiny 12. [Ipu MeTUIMPOBaHUH MPOUCXOIUT YKOpodeHue cesizeid M-M, M-X nyist Huobust u
ynnuaaEeHne M-M u M-X ans tantana. Ilowemy Ttak mpoucxomut?); a.Xx.H. Aprembe A.B. (Ha
cnaitne 12 momoca mpu 1600 cm! x uemy orHocutcs?); a.x.H. Kopenes C.B. (Kakoii pasmep dacTui
Ha 18oM crnaiine? 2 mukpoHa k yemy otHocutcs? Kakoe konmudecTBo kiactepa B yactuue? Bee au oHn
onuHakoBble? ECTh pa3sHOe OTHECeHHe MoJIoc B TabJMUIle COOTHECEHWH HYacTOT. 3aBHCHT JIM 3TO OT
obpasua? Bonpoc k BeiBogam. Monua tanTtana — 3to nonmumep? Kak npunsto odo3HauaTs noiaumep?);
AXH. l'ymun AJL (Kak oOpasyercst KOMIUIEKC ¢ KOOPAMHHUPOBAHHON MOJIEKYJIOH a30Ta, U3BECTEH JIH
MexaHusm?); a.Xx.H. byaasuenko A.W. (Tperuii BoiBog otHOCUTCs K 18 cnaiiny? ['ne y Bac moka3aHbl
Ha"ovacTHubl? Kakue pasmeps! TunmuHeie?); acnupant Esrymok /I.B. (UTo 03Hauar0T KapTUHKU HA
2oMm cnaiine?); a.x.H. Muponos M.B. (KakoBa TO4YHOCTH B KBaHTOBO-XUMHUECKHX pacyerax HK-
CIIEKTPOB?).

Ilo pesynpraTaMm pacCMOTPEHHs OHCCEPTALMOHHOW pabdoTel «CHHTE3 M XapaKTepHh3arlus
OKTa3APUYECKUX KIIACTEPHBIX FAJIOTEHUOB HUOOUS U TaHTaJIa» MPUHSTO CIENYIOIIee 3aKTFOUeHHE:

Huccepranmonnas pabora [lammmypuna M.B. BeimonHeHa B DenepalibHOM TOCYIapCTBEHHOM
OIOJKETHOM yupekaeHun Hayku HHcTuTyT Heopranmdeckodn xumuu uM. A.B. Hukomaesa
Cubupckoro ornenenus Poccniickoit akanemun Hayk (MHX CO PAH) B nepuox ¢ 2016 mo 2022 r.r.

JuccepranonHast padoTa BBIMOJHSIACE B COOTBETCTBHM C IMPOrpaMMmoi (pyHAaMeHTaJIbHBIX
HayuHbIx uccaenosanuiit MHX CO PAH no npuoputetHOoMy HanpasieHuo V.44, « PyHnaMmeHTaIbHbIE
ocHOBbI xumuny, nporpamma @HU CO PAH V.44 4. «Pa3BuTue HaydHBIX OCHOB HaIlpaBJIEHHOIO
CHHTE€32 HOBBIX HEOPraHMUYECKUX M KOOPAUHALMOHHBIX COCIUHEHNN M (PYyHKLIHNOHAJIBHBIX MAaTEPUAJIOB
Ha UX OCHOBE», 0a30BbIi MpoekT «Pa3paboTka METONOB CHHTE3a KOOPAUHALMOHHBIX COCIUHEHH.
Omnpenenenne  cTpykTrypoobOpasyroomux  ¢akropos. Teopernmueckoe H  SKCIEPUMEHTAIbHOE
UCCIIEIOBAHNE 3JIEKTPOHHOTO CTPOCHUS M (PH3HKO-XMMUYECKHX CBOHCTB» (Nel21031700313-8).
Taxxe pabora mnpoBomuiach B pamkax mnpoektoB PH® Nel9-73-10027 (pykosommrens I1A.
AbpamoB), a Taxke npu noanep:kke rpaHToB PODU Ne20-03-90010 (pykosogutens M. H. CokonoB) u
Ne20-03-00410 (pyxosogutens M. H. Cokonos).

JIuunbli BkJAag aBTOpa. Bce »BKCHEpUMEHTBI MO NOJYYEHHK) KJIACTEPOB, HX OUYHCTKE,
KPUCTAJIM3ALMH, ONTUMHU3ALMU MPENapaTUBHbIX METOAUK MOJIYYEHHBIX COEJUHEHHUI BbIIOJHEHbI
JUYHO acnupaHToM. PentreHoctpykTypHbelii aHanu3 BeinosnHeH B MHX CO PAH k.x.H. Cyxux T.C.
n.x.H AbpamoBeM I1.A. u n.x.H. AnorunaeiM C.A. Macc-ciektpel cHsThl 1.X.H. [IlesHem I b. (MHX
CO PAH). U3mepeHne IUKIMYECKHX BOJIbTaMIIeporpamMm nposeneHo A.x.H. ['ymuabvm AJI. B THX
CO PAH. Pe3ynbraThl KBAHTOBO-XMMHYECKUX PAcueTOB MOJYYEHbI Ipu copeiicTsuu mpod. PhD 3.
benaccu. 3amuce WK-cnextpoB mnpousBogmnack Kk.X.H. MapteiHoBolt C.A. HHTepnperanus
pesynbTaTtoB HMK-cnexkrpockonuu, macc-crniektpomerpuu, sneMeHTHoro CHN ananuza, KBaHTOBO-
XUMHUYECKMX pacyeToB IMPOBOAMUIACH ABTOPOM KaK CaMOCTOSITENIBHO, TaK M B KOHTAaKTe C
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npodribHEIMU crieranuctaMu. OOCyKIeHne pe3yabTaToOB U MOATOTOBKA MyOIMKALUI MTPOBOINIACEH
COBMECTHO C HAyYHBIM PYKOBOAMTEIIEM.

AKTYaJbHOCTb TeMbl HccaenoBaHus. OKTas3qpHUECKHe TaJOr€HUIHbIE KJIacTepbl HOMOWS H
TaHTaJla PACCMATPUBAIOTCS KakK IMPUBJEKATEIbHbIE OOBEKTHI Ui CO3MaHUS (PYHKIHMOHAIBHBIX
MaTepHajoB Kak B BUJE JAUCKPETHBIX KOMIIOHEHTOB, TaK U B BHIE KOOPAUHALMOHHBIX IOJUMEPOB.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOHCTBA OKTa3IPUYECKUX KJIACTEPOB MOKHO HCIIOJIb30BaTh B
CEHCOPHBIX YCTPOHCTBAX M KaTaIMTH4YEeCKUX cucreMax. K mpumepy, ($oTONM3 BOIHBIX PacTBOPOB
akBakomiiekca [TagBri2(H20)s]*" mpuBOAMT K BBIIENEHHUIO BOAOPOAA JaXe IO AeHCTBHEM KPacHOTO
CBETa, YTO MOXKET OBITh MCIIONB30BAHO UIA Pa3paboTKH cHCTEM (POTOKATANIUTHYECKOW TeHepaluu
BOJOpOona U3 Boabl. KpaiiHe mpuBieKaTeslbHa BO3MOXKHOCTb HCIIONIB30BAHMA HOAMIHBIX KIIACTEPOB
TaHTaJla, COYETAIOIMX B OJHOM KJIACTEPHOM sape 18 TsKEeNmbIX aToMOB, B KadecTBe
PEHTI€HOKOHTPACTHBIX CPEACTB MJIsl KOMIBIOTepHOH ToMorpaduu. Ha oOcCHOBE OKTasapuyecKux
KJIACTEPOB MOJKHO CHUHTE3UPOBATh JCHAPUMEPBI, MOXXHO CTPOUTH TAaKXKe IEHAPUMEPBI M3 CaMHUX
KJacTepoB. JeHnpumeprl cMorimu Obl CBECTH K MUHUMYMY LUTOTOKCHYHOCTb NMPU HCIOJIB30BAHUHU
KJIACTEPOB N Vivo, a TaKKe HCIOJNb30BAaHbl AT aJPECHOM IOCTaBKU OHMOJOTMYEKCH AKTUBHBIX
coennHeHuil. HenmmHelHbIe ONTHYECKHE CBOMCTBA KJIACTEPOB MOTYT HANTH NMPUMEHEHHE B pa3padoTke
CEHCOPOB M OTPaHUYHTENIEH ONTHYECKOH MOITHOCTU. TeM He MeHee, HecMOTpsI Ha Ooiee 4YeM BEKOBYIO
HCTOPHIO U IOy BEKOBOW OMBIT JOCTATOUHO aKTHBHBIX MCCIENOBAHUHN, Pa3pabOTKU MEPCIIEKTUBHBIX B
IUTAaHE TPAKTHYECKOTO HCIIONb30BAHMS HAMPABJICHUH 1O CHX TMOpP TOPMO3SITCS HEPaBHOMEPHOMH
pa3pabOTaHHOCTBIO XUMHH OKTad[PUYECKUX TaJOr€HUIHBIX KJACTEPOB PAHHHUX IEPEXOIHBIX
MeTaJuloB. B 4acTHOCTH, KiacTepbl HIOOUS M TaHTaJla OCTAIOTCS MEHEE M3YUEHHBIMH, Y€M KJIaCTephl
NEPEXOHBIX METAJUIOB 6 TPpyIIbl — MOJIHOAEHA U BOJIb(ppama.

Hayuynas wHoBu3Ha. Paspabortanel Meronwku cuHTe3a 16 HOBBIX COeAWHEHWid. Paspura
KOOPIVHALIMOHHAS XMMHUSl KJIACTEPHBIX HOAMIOB HHOOWS W TaHTana. BrepBble CHHTE3MPOBAaHBI U
U3yUeHbl MOJIHBIC CEPUH [IMAHNUAHBIX, TAJIOTEHUIHBIX U PropuaHbix KOMITIEKCoB [{MsXi2}Le]"™ (M =
Nb, Ta; X = Cl, Br, I, L = CI, CN, F). OGHapykeHbl peakiuul aJKUIHNPOBAHUS LHUAHUIHBIX
KOMIUIEKCOB ¢ o0pa3oBaHMEM  paHEEe  HEW3BECTHBIX  HM3OHUTPWIBHBIX  KOMIUIEKCOB
[{MsX12}(CNCHs)]*". O6HapyxkeHa CKIOHHOCT, nuraHmos cuibHoro mnons (CN-,  RNC)
cTabun3osaTh 16-31ekTpoHHOe cocTosHue {MeXi2}%", a nurannos cnadoro nons (ClY) — okucaeHHOE
14-3exTponnoe cocrostane {MsXi2}*". @TOPUA-NOH 3aHUMAET MPOMEKYTOUHOE TIOJOKEHHE H MOXKET
cTabunusuposath 15-37ekTpoHHOE cocTostHME {MeXi2}'' B BHMAE HapaMarHUTHBIX (TOPUAHBIX
xommnekcoB [{TasX12}Fs]* (X = Cl, Br). Ha npumepe IMaHHUAHBIX KOMIUIEKCOB YCTAHOBIEHA
OTHOCHTENbHAs CKJIOHHOCTb KIACTepHBIX simep {MeXi2}?' k okucnenmo: Nb <Ta, npuuem s
kiacrepoB Huobus Cl <Br; nns knactepos Tantana — Cl >Br > 1

Teopernueckassi W TNpaKTHYecKasi 3HAYHUMOCTH padorel. B pabore mosyueHsb!
(dyHOaMeHTaNbHbIE IaHHBIE O METOJAaX CHHTE3a KIACTEPHBIX COCAMHEHUH, WX CTPOCHUH U
KPUCTAJUTHYECKUX CTPYKTYpax, CTaOMJIBHOCTH, W OKUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX CBOHCTBAX.
[TokazaHa mNpPUHLUMOHAIBHAS BO3MOXKHOCTH TIPOBEACHHUS PA3MYHBIX peakuuid MoAgu(HKanuu
JUTaHIHOTO OKpPYXKEHUs (3aMeIlleHHe, aJKWINPOBAaHHE) C COXPAaHEHHEM W/WIM COIMYTCTBYIOIIUM
OKHCJIEHHEeM KIacTepHoro sppa. OOHapy:keHO, 4To MOmuaHbIi kmactep TaHtana [Tasliz(H20)s]*"
SBJISIETCS XOPOIIUM PEHTTCHOKOHTPACTHBIM AareHTOM, CPaBHHUMBIM C KOMMEPYECKHM IMpernapaToM
Worexcon®, a Takxe sBiseTcs (GOTOKATATN3aTOPOM BOCCTAHOBIIGHMS BOIbL AHANU3 CHEKTPANbHBIX
IAaHHBIX C TPHUBJIEYCHHEM KBAaHTOBO-XUMHYECKUX pacdyeroB meronoMm DFT 3actaBunm mepecMoTpeThb
TpaguLOHHOE OTHeceHue HabmonaeMbIx nonoc nornomenns B MK u KP-criektpax.

MeToa0J10rHs1 M1 METOABI AUCCEPTALNOHHOTO UCCJIETOBAHHUS.

Metopomnorus uccienoBaHus 0a3upyercss Ha CHHTETHYECKOM IMOIXOAE, KOTOPBIH 3aKJII0YaCs B
BBICOKOTEMIIEPATy PHOM CHHTE3€ OMHAPHBIX U TPOWHBIX (a3, COMEpIKAIMUX OKTA3APHUECKHE KIaCTePhI
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{MsX12}?" B cocraBe KpuCTamIMuekcoil pemerku. Jlanee NPOMUCXOMMI TIEPEBOX IMONYyYEHHBIX
coequHeHnii B akBakomiuiekchl (L = H20), koTopble najiee BBOAWINCH B MOCIEAYIOIIME pPEAKLIUU
3ametenus H2O Ha npyrue nuranast. 11pu 5ToM npuHuManach BO BHUMaHHE BO3MOXKHOCTb OJJTHO- MJIH
IBYXAJIEKTPOHHOTO OKHCJICHHs KJIACTepHOro siapa. B ciydae OmHapHbIX momunoB HuoOWst Nbeli1 u
taHTana Tasli4 Okasamoch BO3MOXKHBIM HENOCPEACTBEHHOE «BBIPE3aHME» KIACTEPHOIO sapa U3
TPEXMEPHON CTPYKTYypbl B TPUCYTCTBHHM MOAXOMALIETO JIMTaHAa C OOpa3sOBaHUEM JIHCKPETHBIX
KJIACTEPHBIX KOMIUIEKCOB. KOHEYHOH wLenbl0 B CHHTE3€ OBUIO MOJy4YEHHE MOHOKPHCTAIIOB IS
PEHTTEHOCTPYKTYPHOIO aHalln3a, MapajulesIbHO pellajuch 3aJadd OYMCTKH MPOAYKTOB peakuuil u
MOATOTOBKUA OO0pa3sLOB Ul aHATN3a COCTaBa, YCTAHOBJIEHUS] CTPOCHUS M HU3YUYEHUbIT (PH3HKO-
XUMHYECKUX CBOWCTB.

B pabore wucnomp3oBancsi wHMpPOKUi Habop (PUIMKO-XMMHYECKHX METOIOB aHAJIU3a.
YcTaHOBIIEHHE MOJIEKYJISIPHOTO CTPOCHUS FAJIOTEHUIHBIX KJIACTEPOB HUOOUS M TaHTaJa MPOBOAMIIOCH
C TMOMOIIBI0 peHTreHOCTPYKTYypHOTo anaimn3a (PCA) MOHOKpHUCTAIOB. AHAJIN3 COCTaBa MPOBOAMICS
meronamu snemeHTHOro anaigm3a (CHN) m sHeprommcnepcHOHHONW PEHTI€HOBCKOH CHEKTPOCKOITUU
(O4C). Ucnonp3oBanack crekTpockonus KoMOumHanmmoHHOro paccesHusi (KP) u wmHppaxpacHas
cnekrpockonust (MK). PacTBopbl KJIacTEpOB HCCIENOBAINCH C IOMOIIBIO MAacCC-CIIEKTPOMETPUHU
BBICOKOTO paspelieHust ¢ pacmbuieHueM B 3jekTpudeckoM mojie (MC) u Y ®-cnekrpockonwy.
HsyueHne 3JIEKTPOXMMHUYECKUX CBOMCTB KJACTEPOB IMPOBOAWJIOCH METOAOM  LIUKINYECKON
BospTamriepomerpun (LIBA) B pactBopax. Pasmep um Mopdosiorus HaHOYACTHI] HMCCIEAOBAHBI C
MOMOIIBIO IPOCBEUNBAIOIIEH 3JIeKTPOHHOH Mukpockonuu (II9M). IlapamMarHuTeie KiacTepbl H3y4YeHbI
C TIOMOIIBIO CIIEKTPOB 3JIEKTPOHHOTrO mapaMarHuTHOro pesoHanca (OIIP). PeHreHOKOHTpacTHBIE
CBOWCTBA U3Y4Y€HBI C MOMOIIBI0 KoMITbIoTepHOH ToMorpaduu (KT). OnTumMusupoBaHHas reOMeTpUs U
CHEKTPaJIbHbIE XapaKTEPUCTUKU HCCIEAyeMbIX KJIacCTepPOB IOJNYU€Hbl C IIOMOLIBI0 KBAaHTOBO-
XUMHYECKHX PacdyeToB B TeopuH (PyHKIHOHANA roTHOCTH (TDIT).

Ha 3amurty BbIHOCATCA:

— METOJbI CHHTE32 HOBBIX KJIACTEPHBIX TaJIOT€HUAHBIX KOMIUIEKCOB HUOOUS M TAHTAJIA;

— METOJbI MOJU(DHUKALIMHA TEPMUHAIBHBIX JIMTAH/IOB, HE 3aTPAruBarOLINe KJIACTEPHOE PO,

— JJaHHbIE 0 KPUCTAJUIMYECKUX CTPYKTYpax MOJNyUEHHBIX COSIUHEHUIA;

— pe3yJbTaThbl HCCIENOBAHMS COCTaBa, CTPOCHHsS W CBOKHCTB KJACTEPOB HAOOpOM (PU3HKO-
XUMHUYECKUX METOJIOB,

— IaHHBIE O (POTOKATATUTUYIECKOH aKTHBHOCTH KJIACTEPHOTO MOUAA TAHTAJIA,

— JlaHHbIE O PEHTI€HOKOHTPACTHBIX CBOMCTBAX KJIACTEPHOIO MOANA TAHTAIA,

— pe3yJIbTaThl U3YYECHHUS SJIEKTPOXUMHUYECKOTO MOBEAEHHs KJIACTEPHBIX TAJIOTEHUIO0B HUOOUS U
TaHTaNa;

— pe3ysibTaTbl KBAaHTOBO-XMMHYECKHUX pPacYeTOB KOJIEOATENbHBIX CIEKTPOB KJIACTEPHBIX
rajJOreHUI0B HUOOHS U TaHTAa.

CreneHb 10CTOBEPHOCTH Pe3yJIbTATOB HMccael0BaHUil. JlOCTOBEpHOCTb MOJYUYEHHBIX B XOZ€
paboThl pe3yJbTaTOB O0ECMEUNBAETCS BBICOKUM TEOPETHUYECKMM U SKCIIEPHUMEHTAIBHBIM YPOBHEM
BBIMIOJTHEHUsI HUCCJIEJOBAHMs, Ha UTO YKa3blBalOT BOCIPOU3BOAUMMOCTb U  COIVIACOBAHHOCTH
SKCIIEPUMEHTAIbHBIX JAaHHBIX, IMOJYYEHHbIX HAOOPOM Ppa3UUHBIX (PU3HKO-XMMHUYECKHX METOJOB.
PesynbraTel paboThl OMyOJUKOBAaHBI B PEIIEH3UPYEMBIX JKYypHAJIaX BBICOKOTO YPOBHS, YTO TOBOPHUT O
NPU3HAHUH PE3YJIbTATOB MUPOBBIM HAYYHBIM COOOIIECTBOM.

Pe3yabTaThl MOTyT OBITH HCHOJIL30BAHbI JUJIS NOJY4Y€HHUS HOBBIX KIJIACTEPHBIX TajlOT€HUAOB
HUOOWS M TaHTAJA, & TAK)KE HOBBIX KOOPAMHALMOHHBIX MOJMMEPOB HA UX OCHOBE, U JUJIsl IPUMEHEHUS
B (pOoTOKATATIH3E.

CoorBercTBHe cnenuaabHocTH 1.4.1. Heopranuueckass xumusi. /{uccepraumonnas padora
COOTBETCTBYeT MNyHKTY | «®yHOaMeHTanbHble OCHOBBI IOJyUYeHHs] OOBEKTOB HCCIIETOBAHUS
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HEOPraHWYEeCKOH XUMHHU M MAaTepHAJIOB HAa HMX OCHOBE», NYyHKTy 2 «J/Iu3ailH U CHHTE3 HOBBIX
HEOPraHMYECKNX COCOUHEHMH W 0CO00 YHCTBIX BEINECTB C 3aJaHHBIMH CBOMCTBAMH», IMYHKTY S
«B3auMOCBsI3b  MEXIy COCTaBOM, CTPOEHHEM M CBOWCTBAMH HEOPraHUYECKUX COEOUHEHHI.
Heoprannueckue HAHOCTPYKTYpPHUPOBAHHBIE MaTepHabLy, MYHKTY 6 «Omnpenenexnue
HAJMOJIEKYJIIPHOTO CTPOEHUSI CUHTETUYECKUX U MPUPOAHBIX HEOPraHUYECKUX COCAUHEHUMN, BKIIIOYas
KOOPIWHALIMOHHBIE», MyHKTY 7 «lIporecchl KOMIUIEKCOOOpPa3OBaHMS M PEAKLHOHHAS CIIOCOOHOCTH
KOOPJAMHALIMOHHBIX COeIMHEHNH, Peakun KOOpAMHUPOBAHHBIX JIMTAHAOB» MACIoOpTa CIELUaIbHOCTH
1.4.1. Heopranuyeckasi XuMusl.
ITonHoTa ONYOIMKOBAHMS Pe3yJIbTATOB

Pesynprater pabotbl omyOnukoBaHel B BHAe 4 cTared B MEXIYHAPOAHBIX JKypHAsax,
uHnekcupyembix Web of Science m Scopus, 2 U3 KOTOPBIX BXOIAT B MEPBBIA KBAPTHIIb MO JTAHHBIM
Web of Knowledge. ITo Teme paboTbl B Marepmanax pPOCCUHCKHMX U 3apyOeKHBIX KOH(pEepeHIHH
oIy OJIMKOBAHBI TE3UCHI 2 TOKJIA/IOB.

CraTbu B pelieH3UpyeMbIX HAYYHBIX JKYPHAJIAX:

1. Maxim V. Shamshurin, Maxim A. Mikhaylov, Taisia Sukhikh, Enrico Benassi, Alexandra R.
Tarkova, Alexey A. Prokhorikhin, Evgeniy 1. Kretov, Michael A. Shestopalov, Pavel A.
Abramov, Maxim N. Sokolov. Octahedral {Tasli2} Clusters// Inorganic Chemistry. —2019. —v.
58(14). — p. 9028-9035.

2. Mammypun M.B., Cyxux T.C., Muxaiinos M.A., llesens /I I'., Cokonos M.H. Koopaunarms
tnommanata kx knacrepy {Tasli2}?". Ionydyenue n kpuctammyeckas cTpyktypa [K(aubenso-
24-xpayn-8)(CH3COCHz3)]2(PhaP)2[ Tasli2(NCS)s]// XKCX. - 2020. - T.61. - Ne5. ¢.768.

3. INammypun M.B., Abpamo ILA., MuxaiinoB M.A., Cokomos M.H. Ilonyuenme wu
KpUCTAJIHYECKasi ~ CTPYKTypa  KIACTEPHOr0  OpOMHMIHOrO  KOMIUIEKCA  TaHTaja
[Li(nurmum)z]2[TasBrig]/ JKCX. — 2022, - 1.63. - Nel. - ¢. 42.

4. Maxim V. Shamshurin, Svetlana A. Martynova, Maxim N. Sokolov, Enrico Benassi. Niobium
and tantalum octahedral Halides: Vibrational properties and Intra—Cluster interactions //
Polyhedron, —v. 226, — 2022, — p. 116107.

MaTtepuajbl AHCCEPTAUHOHHOI PA0OTHI MPEACTABJICHbI HA KOH()EePEHIHAX:

1. HMammypun M. B. CuHre3 u xapakTepusaLys OKTa3IpUUeCKUX HOAUIHBIX KJIACTEpOB TaHTaJA.
//KoHKypc-KOH(pEpeHIUsT MOJIOAbIX YUY€HBIX, MOCBsleHHass 110-1eTur0 ¢o IHA POXKACHHS
.x.H., npodeccopa Banenturna Muxaiinosuya [lynemana. 24-25 nekabps 2018 r. — UHX CO
PAH, r. HoBocubupck.

2. Iammypun M. B. CuHTE3 HOBBIX OKTa3IpUYECKHX KJacTepoB HMOOUs U TaHTana//XXIII
MesxnyHapoaHas HayYHO-TIPaKTHUeCKask KOH(EPEeHLNs CTyIEHTOB U MOJIOZBIX
YUEHbIX « XUMHUsI U XUMUYeCKast TexHosorus B XXI Beke» UMeHU BbIAarouxcst XUuMHUKoB JLIT.
Kynésa u HM. Kuwxnepa. 16-19 masa 2022 r. — HUVY-TIIY, r. Tomck.

Coastopbl myOJMKaILMii HE BO3PAKAIOT MPOTHB HCIIOJNB30BAHMS MAaTEPUAIOB MEPEYHCICHHBIX

pabot B guccepranuu M.B. Illammypuna. OnyOaukoBaHHBIE PabOThI TOCTATOYHO MOJIHO OTPAXKAIOT
cofiep KaHne TUCCEPTALIMOHHON paboThl.

LleHHOCTE HAYYHBIX PadoT COMCKATENs 3aKIIOYAETCS B TOJIYYCHUH (DyHIaMEHTaJIbHBIX
3HAHUH O CTPOCHWU W KPHUCTAJUIMYECKUX CTPYKTYypaxX HOBBIX KJIACTEPHBIX TaJOT€HUAOB HUOOUS U
TaHTaJla M WX (U3UKO-XUMHUYECKHUX CBOHCTBaX. Kpome TOro, LeHHOCTb OOyCIIOBJIEHA TEM, YTO
(dyHIaMeHTaNbHbIe 3HAHUS O CIEKTPAJbHBIX XapaKTEPUCTHUKAX OBUIM YTOYHEHBI M TEPECMOTPEHBI
Bnepseie ycTaHOBIEH ONTUMaNbHBIA W 3()(EKTHBHBIA pacdeTHBIH METOA JUI KIACTEPHBIX
rajJOreHU70B HHOOHMsS M TaHTaja Ha OCHOBAHMU CHCTEMATUYECKOTO HCCJIENOBAHUS NMPUMEHHMOCTH
BCEX CYILIECTBYIOIIUX YPOBHEH Teopuu B metoae TOIL

Pemenue o pexomeHaanuu padoTsl K 3aliuTe

Aprop nucceprauuu IlMammypun M.B. sBnsercs CIOXUBLIMMCS HUCCHENOBaTeNeM U
KBaTH(PUIUPOBAHHBIM PAOOTHUKOM, CITOCOOHBIM YCIEIIHO MPOBOIUTH CJIOXKHBIE U PA3HOCTOPOHHHE
UCCJIENIOBAHMs, HMEET OTJUYHBbIE NPAKTUYECKUE HABBIKH, XOPOLIO OPUEHTUPYETCS B HAY4YHOHN
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JMTEpaType, Crnoco0eH K KPUTHYECKOMY aHAJIM3y M OLEHKE COBPEMEHHBIX HAYYHBIX JIOCTHIKCHHMH.
Makcum BiiaauMHpoBHY CaMOCTOSATENIBHO pellaeT MOCTABICHHbIC Hay4HbIE 3a/7a4u 1o pa3paboTke
HOBBIX METOJIOB CHHTE3a KJIACTEPHBIX IaJIOTeHHI0B HHOOUS W TaHTajla U MCCJIC/IOBAHHIO HX CBOMCTB.
Hayusble 10JI0%KeHHs ¥ BBIBO/IbI AUCCEPTALMOHHOM paboTel, BbimonHenHo# [lammypunsiv M.B., ne
BBI3BIBAIOT COMHeHHs. Jluccepraums yaoBIeTBOpseT TpeOOBaHHUSM, NpeabsBiseMbiM K paboram Ha
COMCKaHHE YYEHOMH CTeNeHH KaH/IuJaTa XHMHUYECKHX HayK 1o cretmansHoctd 1.4.1. Heopranuyeckast
XHMHSL.

B obcyxaennn pa®ornbl BBICTYNWIH: Hay4yHbIH pPYKOBOJAMTENb K.X.H. MuxaitioB M. A,
peneH3eHT A.X.H., npodeccop Konvenko C. H., a.x.H., npodeccop PAH Cokonos M. H., 1.x.H., wi.-K.
PAH ®eaun B. I1. _

B xozne obcyxaenus ObUIO OTME4YeHO, 4TO auccepranuoHHas pabora Illamurypuna Makcuma
BrnazauMupoBHYa BBINOJHEHA HAa BBICOKOM SKCIIEPHMEHTAJIBHOM M TeopeTHueckoM yposHe. Pabora
MOCBSLICHA MMOJYYEHHIO OKTA3APHYECKUX IaJIONeHUIHBIX KJIACTEPHBIX KOMIICKCOB HHOOMS M TaHTasa,
paHee He M3BECTHBIX, H3YYEHHIO X CTPOCHHS, YHHKAIBHBIX CBOMCTB C JanbHeH1ei nepenekTuBoi nx
NPUMEHEHHs B KaTaju3e U MEIUIIHHE, B aKTYalbHbIX 00J1aCTAX NMPUKIAAHON XHMHH (KaTaJIHTHYECKOE
MOJy4eHHe BOAOpPOJAa M3 BOJABL, PEHTIeHOKOHTpacTHble mnpenapatsl). PaGora cocrour u3
CHHTETHYECKOH YacTH M KBAaHTOBO-XHMHYECKHUX pacyeroB. [TonyyeHnHble pe3ybTarhl, Hean paboTsl U
BBIBO/IbI coryiacyioresi. Couckaresib CaMOCTOSTEIbHO BBINOJHHII BCIO 9KCIEPUMEHTAIBHYIO 4aCThb, YTO
TpeOOBaIO HCMOJIB30BAHHE OOIIMPHBIX TMPAKTHYECKHX HABBIKOB (B TOM WYHCIE KacaroIIMXCH
OCYIIECTBJICHHS! BBICOKOTEMIIEPATYPHBIX CHHTE30B, MOATOTOBKH OOpa3sloOB C TOYHO 3aJlaHHbIM
COCTaBOM JUIS OCYIIECTBJICHHS Pa3IMYHBIX (PHU3MKO-XHMHYECKHX METOJOB aHaliu3a, Tpedyroumx
BBICOKYIO CTENEHb YHCTOTHI Hcceayemoii ¢pasbr). Couckarenb Takke 3aHuMalics 00paboTKOM TaHHbIX
KBAHTOBO-XHMHUECKHX PAcyETOB, YTO TpeGOBANO COOTBETCTBYIOLIEH TEOPETHYECKOH MOArOTOBKH.
Conepxkanue JaMCCEpTallMM  XOpOIIO  H3JIOKEHO, MaTepuays H300MIyeT JajJeko  HIyIHMH
NEePCINEeKTHBHBIMHU HarpaBJIeHUsIMU Oy Ay IIHX HCCIIeIOBAHMUIA.

PaGora otBeuaer TpebGoBanusM mn. 9-14 «[lonokeHuss O mNOpsAAKE MPHCYKACHHS YUYEHBIX
creneHen», npeabasiseMblx BAK PO k kanauaaTckuM auccepTaiusM.

B kauecTBe 3aMeuyaHus BBICKA3aHO NMOXKeJaHHE CKOPPEKTHPOBAThH BHIBO/IbI M OK/IAL.

NMNOCTAHOBWJIMN: muccepranus «CHHTE3 M XapakKTepU3alUsi OKTadIPUYECKHUX KIACTEPHBIX
rajloreiuoB  HuoOus wu  rtanranay [NIAMIIYPUHA MAKCUMA BJIAJIMMHUPOBUYA
PEKOMEHJIyeTCs K 3alllMTe Ha COMCKAHWE YYEHOM CTeNneHH KaHJAMJaTa XMMHYECKHX HayK I10
cnenranbHocTH 1.4.1. Heopranuueckast Xumus.

3aKIIOueHHE TPHHATO HA 3acelaHHH OTAeja XHMHH KOOPAMHAIMOHHBIX, KJIACTEPHBIX
1 cynpamonekyasipubix coeaunenuit MHX CO PAH. [lpucyrcTBoBasio Ha 3aceiaHun 45 yeloBeK.

Pesynbrarel ronocoBanus «3a» — 45 4ell., «IPOTHB» — HET, «BO3/EP)KABIIHECH» — HET, MPOTOKOA No
270 ot 9 centsaOps 2022 r.

ﬂpencenarenb CEMHHapa
3aB. OTACJIOM XHMHH KOOPAMHALMOHHBIX, KJIACTEPHBIX H

CyNnpamoJIeKy/ISIPHBIX COeAMHEHHIH Wp [Terposuu deaun
JA.X.H., 41.-k. PAH

Cekperapb cemuHapa
C.H.C. 1a0. XHMHH KOMIUIEKCHBIX COeIMHEHH I ﬂ
ox.

K.X.H. Esrenus BacunbeBHa MakoT4yeHKO



