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CeMuHAapa 0T/e/JIa XAMHH KOOPAHHANHOHHBIX, KJIACTEPHBIX H CYyNPaMOJIEKYISPHBIX
coenqunennii MegepaibHOr0 rocyAapCcTBEHHOr0 0I0/’KETHOI0 YUPEKACHUSI HAYKH
HNucruryT Heopranuyeckoit xumun um. A.B. Hukonaesa
Cubupckoro oraenenus Poceniickoii akageMun HayK

Juccepramust Cununpl Jmurpus KoncrantunoBuya Ha TeMy «KOMILIEKCHI JJAHTaHOM/I0B
(Sm, Yb, Eu, Dy, Ho) u meno4yno3emMeIbHBIX METALIOB C JIUI'AHIaMU HA OCHOBE IIPOM3BOHBIX
0-0€H30XMHOHOB: CHHTE3, CTPOCHUE M PEJIOKC-IIPEBPAICHUA» HA COMCKAHHME YYCHOH CTEIEeHH
KaHJKu/aTa XUMUYECKHX HayK 1o crenuanbHocT 1.4.1. Heopranuyeckas XuMusi BBIIOJIHEHA B
Tab0paTOPUH  XHMHH  TMOJHSJIEPHBIX METAI-OPraHUYecKuX —coefmHeHnit  deepaibHOro
rOCY/JIapCTBEHHOTO OI0JDKETHOTO YUpeXxaeHus Hayku WHCTHTYT HEOPraHW4eCKOH XHMHUH HM.
A.B. HukomaeBa Cubupckoro otmenenusi Poccuiickoit akagemun Hayk (MHX CO PAH). B
MepHoJI TMOATOTOBKH juccepranuu ¢ abrycta 2019 r. mo wmions 2023 r. Cununa JIMutpuit
KoHCcTaHTHHOBHY OOydYasicsi B OYHOM acmupaHType, B HACTOsIIee BpeMs paboTaeT MJaliuM
HAYYHBIM COTPYJHHUKOM B JAOOpPaTOpUM XUMHUHU TOJUSJEPHBIX METaUI-OPraHHuYECKUX
coequnennit UTHX CO PAH. B 2019 r. okorunn ®I'AOY BO «HoBocubupckuii HalmoHaIbHbIH
MCCIICIOBATEIbCKHI  TOCYJapCTBEHHBIM  yHHBepcuTeT» 1o  crneundanbsHoctd  04.05.01
GdynaameHTaabHas ¥ MPUKJIaIHAS XUMHUSL.

Jluniom 06 oxonvanuu actupantypbl ®I'BYH MuctutyT Heopranndyeckoi xumuu um. A.B.
Hukonaesa CO PAH Breigan 28 urons 2023 roja.

Hayunplii pykoBojuTe b — KaHAUJAT XUMHYECKUX HAYK, CTAPIIMH HAY4YHBIA COTPYIHHMK
NHX CO PAH Ilymkapesckuii Hukonaii AnaTonseBuy.

Ha cemunape otaena mpucyrcrBoBagu: 40 COTpyIHHKOB OTZAela, B TOM uucie 7
JIOKTOPOB HayK WIEHOB auccepranoHHoro cosera 24.1.086.01 (q.x.H. AprembeB A.B., 1.X.H.,
npodeccop PAH bpeuteB K.A., n.x.H., mpopeccop PAH [widbues JI.H., n.x.n. Konuenko C.H.,
J.X.H., mpodeccop Kopenes C.B., 1.x.H. Muponos 10.B., x.x.1. [Toranos A.C.), 2 nokTopa Hayk
(n.x.H. ymma AJL, n.x.H. [llectonano M.A.) u 16 kangunaro Hayk (k.X.H. Aponun M.IO.,
K.X.H. bapanoB A.IO., k.x.H. Bepumunua M.A., k.Xx.H. Bunorpagosa K.A., k.x.H. bammpos J[.A.,
K.X.H. JlaBpitoBa MLIT., k.x.H. EpmonaeB A.B., k.x.H. iBanoBa M.H., k.x.H. iBaHOB A.A., K.X.H.



JlutBunoBa FO.M., k.x.H. Pyauesa 10.B., k.x.H. Makoruenko E.B., k.x.H. [TonoB A.A., K.X.H.
[Topyunckas T.1O., x.x.H. [TymkapeBckuit H.A., x.X.H. Cagsikos E.X.).

Caymamm:  goxman  couckarens  Cununsl  JImutpus  KoHcTaHTHHOBHYA 110
quccepraiionHoi  pabore «Komrutekesr  mantaHougoB  (Sm, Yb, Eu, Dy, Ho) =u
IIEJI0YHO3EMENIBHBIX METAJIJIOB C JIMTaHIaM1 Ha OCHOBE TIPOM3BOIHBIX 0-0€H30XMHOHOB: CHHTE3,
CTPOEHHUE U PEJIOKC-IIPEBPAILICHHS.

Peuensenr — n.x.H. I'ymun Aprem Jleonunosuy (MHX CO PAH).

Bonpocer 3apaBaau: a.x.H. bpeuies K.A. (M3ywanu nu Bbl smomunecuenuuo? [[BA
OblIM  cnenaHbl TOJNBKO uis 3 coenuHeHwit?); a.x.nH. Kopene C.B. (Kakoii xomiekc
obpazyercss npu BoccraHoBieHuu ¢Gochopa? B kakom Buae Opancs ¢ocdop? Dparment P;
uMeeT JIM Kakoi-1o 3apan? [Touemy BbiOpan umenHo docdop, a He Mpiubsak? beut nu panee
M3BECTEH KATHOH C JIMTHEM B JIBOHHON KomiuiekcHo# conu?); aA.X.H. [loramoB A.C. (Ilouemy
TaKoe paz/esIeHHe JIAHTAHOMI0B M JiuranoB? Uto-to yxe Obuto u3BecTHO? Kak oneHuBaercs
CTENeHb 3arpy’KeHHOCTH Juranna?); A.X.H. AprembeB A.B. (OkpaiieHbsl ¥ KOMIUIEKCHI C
IIOJTHOCTBIO BOCCTAHOBJICHHOM (hopmoit simranaa? Bo3moxHa i B HUX JoMuHecnenms? Hamo
M yAAJISATh KW U3 KoopauHaImoHHo# ceprl? Uaer mu peaknus 6e3 18-kpayH-67?)

[To pesynbTaram paccCMOTpPEHHS JAHMCCEPTAIHOHHON paboThl «KOMIIIEKCH JTaHTaHOUIOB
(Sm, Yb, Eu, Dy, Ho) u menouno3eMeIbHBIX METAJIJIOB ¢ JIMTaHIaMHA Ha OCHOBE IPOM3BOIHBIX
0-0CH30XMHOHOB: CHUHTE3, CTPOEHHE U  PEIOKC-NPEBpAILEHHS» MPHHATO  ClEAyIoLiee
3aKJII0UYEHUE:!

Juccepranmonnas padora Cununbl J[.K. Beimosnena B denepanbHOM rocy1apcTBEHHOM
O10/DKETHOM yupexJeHun Hayku Mucrtutyr Heopranumueckoi xumuum uMm. A.B. Hukxonaesa
Cubupckoro oraenenusi Poccuiickoii akagemun nayk (MHX CO PAH) B nepuoa ¢ 2019 no
2023 rr. .

Jluccepranuonnas pabota npoBoauiacse 1o mwiany HUP ®dexnepanbHoro rocy 1apcTBEHHOro
OI0/DKETHOTO yupexieHus Hayku MHCTUTYT Heopranudyeckoil xumuu um. A.B. Hukxonaesa
Cubupckoro otnenenusi Poccmiickoit akamemun Hayk (MHX CO PAH). Kpome toro, pabora
nopepxuBanack POOU (rpant Ne 18-03-01192 u 19-03-00568) u PH® (rpant Ne 22-23-
00983). YacTp ucciienoBanus npoBojmiIack B ['epmannu B pamkax rojoBoi crunenaus DAAD
(Il'epmanckast cimyx06a akagemMmudeckux oomMeHoB) 1o Teme «Novel (poly-)pnictogenide lanthanide
complexes with redox-active ligands: synthesis, electrochemistry and magnetic properties» B
yHuBepcurtere Perencbypra, r. PerencOypr, I'epmanmst.

JInunblii BKJIaJg aBTOpa. ABTOPOM BBINIOJIHEH aHAJIU3 JIMTEPATYPHBIX JAHHBIX MO TEME
qccepraui. Best cuHTeTHYeckas 4dacTh paboThl, BKJIIOUYAsk pa3paboTKy METOIOB CHUHTE3a,
[OJIyYeHHe MOHOKPUCTAIOB JUISi PEHTTEHOCTPYKTYPHOTO aHaIn3a, IMOAr0TOBKA 00pasloB s
AHAIMTUYECKUX MPOLeNyp, OBUIM BBINOJIHEHBI aBTOpoM. KccinenoBanus, CBs3aHHBIE C
perucrpanueil NIUKIMYECKHX BOJIbTaAMIIEpPOrpaMM, MPOBOJUIMCH JIMYHO aBTOPOM. ABTOP
IPUHUMAJ HEMOCPEJICTBEHHOE yYacTHUE B aHAIM3€ W MHTEPIPETAUMH JAHHBIX, IOJIyYEHHBIX
BCEMH (U3UKO-XUMHUYECKHUMH METOJIaMH, MCIOJIb30BAaHHBEIMU B pabore. lLlemn wu 3amaum
HCCieIoBaHMsl OBUIM  TIOCTABJICHBI COBMECTHO € Hay4HBIM pykoBoxuteneM. OO6obmenue
OKCIIEPUMEHTAIBHBIX ~ JaHHBIX, TOJATOTOBKA MaTepHaioB K IyOJIMKalUH, IIPOBOJIHIIACH
COBMECTHO C PYKOBOJIHTEIEM U COABTOPAMH.

AKTYAJILHOCTH  TeMbl  HcciefoBanusa. OrpoMHoe  KOJIMYECTBO — MPOLECCOB B
OKPYKaIOIIleM MHUpPE HOCHT OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIN XapakTep. TakOBBIMHU SIBJISIOTCS
pa3iMuHble KaTAJIMTHYECKHE XHMHYECKHe U OMOXHMHYECKHE peaklMd, B TOM 4YHCIIE
MPOTEKAIOLIME 34 CUET META/UIOPraHMYeCKUX COeAMHEHUH. MHOTHE Hay4YHbIE IPYIIIbI 10 BCEMY



MHUPY [IOCTABUJIM CBOEH LIEJbIO M3YYEHHE MEXAHHM3MOB ATHX IPOLECCOB U MX NPAKTHYECKOIO
IpUMeHeHus1. McenenoBanue KOMIUIEKCOB META/UIOB ¢ Pel0KC-aKTUBHBIMH JIMTAH/IaMH SIBJISIETCS
ONHMM W3 TEePCICKTHBHBIX HampaBJieHUd B 9TOoi oOsactu. Takuwe JHrasabl MOTyT
BOCCTaHABIIUBATHCS WM OKUCIISATHCS MO AEWCTBHEM BHEIIHUX (pakTOpoB O€3 H3MEHEHHUSI CBOETO
coctaBa. OTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE TIE€PEXOJbI BO MHOIOM  OIPENEINISIOT
TMOSIBJIEHUE UHTEPECHBIX U NOTEHIMATBHO MOJIE3HBIX CBOUCTB MOI00HBIX KOMIUIEKCOB, TAKUX KaK
napamMarHeTus3M 3a CYET aHMOH-PaIUKaIbHBIX JIMTAH/O0B, PACIIMPEHUE JOCTYIHBIX PEJOKC- U
KaTAJIUTUYECKUX IIPOLECCOB, MH/IyIIUPOBAHHBIN MEPEX0/1 JIEKTPOHA MEKTY METAITIOLEHTPOM U
JIUTAaHOM, U JIpyTHE.

Opro-6eH30xuHOHBI (Q) U POACTBEHHBIE UM O-UMHHOXHHOHBI (IQ) SABIAIOTCA OJHUMM U3
[IPOCTEHIINX PEJOKC-aKTUBHBIX JUTraH 0B, OHM crIoCOOHBI 00pPaTUMO IIPUHUMATDH OJIMH WM J1Ba
JIEKTpOHA ¢ OOpa3oBaHMEM  aHUOH-PAJAMKAIbHONH  (ceMuUXuHOIATHOH, SQ°  wm
MMHHOCEMHXHHOJIATHOM, 1SQ™") u JmannonHoii dopmbl nuranga (karexonatHoit, Cat’™ wmim
amunodpenonaTHol, AP?7) coorBercTBeHHO. CoueraHWe TaKWX JIMTAHIOB C KaTHOHAMH
nmantanonoB (Ln) mm menoynozemenbHbIX MeTa/uI0B ([1[3M) MOkeT puBeCTH K KOMIUIEKCaM,
HPOSIBJISIIONIUM ~ HEOOBIYHYIO  JUISI  9THX  METalIOB  PEJOKC-aKTUBHOCTB, @  TaKkKe
JIEMOHCTPHUPYIOIMM MarHuTHble WM (orodusuueckre CBOMCTBA, CBA3aHHBIE C PEIOKC-
COCTOSIHMEM JiraHnzia. biaromapss HeGOJBLIOW pasHHIE B SHEPrusix d- Wik f- (B ciydae
JaHTaHouAa) opouTaneit metayia 1 B3MO XuHOHA, CUCTEMa METAJNI-XMHOHOBbIN JIMTaH]{ MOYKET
HAXOJUThCS KaK B OINpPEIACSICHHOM PEeIOKC-COCTOSHHHM, TaK W B CYNEPHO3ULUU OJU3KUX 110
SHEPrMH COCTOSIHUN. B 00oux ciiydasx BO3MOXKHO SIBJICHHE pEIOKC-U30MepHH. CHCTEMBI C
JIOCTATOYHO BBICOKUM INOTEHIMAIBLHBIM 0apbepoM, IPH KOTOPOM MEPEXOJ] MEXK/Y JBYMS STHMM
COCTOSIHMSIMH ~ 3aTPYJHEH, Ha3bIBAlOT  OHCTaOWIbHBIMU. JIaHHBIA  HEpPEXo]  MOMKHO
MHHULMAAIA3UPOBATL TEPMUYECKUM WK (oToxuMuyeckuM nyTéM. Takue cBoicTBa Kak
OUCTa0MIBHOCTD, BO3MOXKHOCTH II€peHOCAa HJIEKTPOHA MEXJY JIMIaHJOM M METAIOM IIpU
00JIyYeHHH, a TaKOke MAarHUTHBIE B3aUMOJICHCTBHS MEXK/1y HECKOJbKUMHU aHMOH-PaIUKaIbHbBIMU
JIMraHIaMH y OJHOTO IEHTPAILHOIO aroMa, OMpPEeAeNsioT OOJBIION MHTEpeC K I0J00HBIM
KoMIUTekcaM. PeJtokc-riepexoibl B JIUTAHJE MOTrYT OBITh MCIIOJIB30BAaHbI JUIS IIEpeHoca
SJIEKTPOHOB B KATATUTHUYECKUX PEAKIUSIX, aKTHBAIIMM WX 0OpPaTUMOIO CBS3BIBAHHMS MajlbiX
MOJIEKYJT. BO3MOXKHOCTB CYIECTBOBAHHS HECKOJIBKHX YCTONUHBEIX COCTOSIHHU JUTS KOMILIEKCOB
C PEeIOKC-aKTUBHBIMH JIMTAHJAMH MOXET ObITh HCIOJIb30BaHa JUIs CO3JIaHHs SJIEMEHTOB
MOJICKYJISPHOU DJICKTPOHUKH (HAIpUMEp, O5JIEMEHTOB TaMSITH MM HepeKIroyaresied) u
CIUHOBBIX METOK.

Hayunas HoBu3Ha. B JlaHHOM HCCIIEJIOBaHMH PaA3BUTBI MOAXOJBI M pa3paboTaHbl
METOJIbl CHHTE3a HOBBIX CEMEHCTB peJOKC-aKTUBHBIX KOMILJIEKCOB INEI0YHO3EMEIbHBIX
merauioB (Ca, Sr, Ba) ¢ 3,6-1u-tper-0y THI1-0-06H30XHHOHOM ¥ KOMIUIEKCOB JIaHTaHOMI0B (Sm,
Eu, Yb, Dy, Ho) c¢ 9,10-0-penantpenxunonom (phenQ), 4,6-au-tper-0yTui-N-(2,6-
nEE30IponHIpenun)-o-umuao-6en3oxuaonoM (MPPIQ) u (N,N’-6uc(2,6-1un30nponuideHn)-
denanTpen-9,10-muuvuaom (“PPPDI). B paGote cuHTe3upoBaHbl 34 HOBBIX COCIMHEHHUS, JUTS
KOTOPBIX H3YUYEHBI OKUCIIUTEILHO-BOCCTAHOBUTENILHBIE M MArHUTHBIE CBOMCTBA.

OGHapYKEHO, UTO KATEXOJAThl IMIEJTOYHO3EMEIBHBIX METAIIOB CKJIOHHBI K 00pa30BaHMIO
MOJTUSAZIEPHBIX KOMIUIEKCOB, B KOTOPBIX KAaTE€XOJIATHbIE JIMTAHBI SBJISIOTCS MOCTHKOBBIMH H
CBSI3BIBAIOT BIUIOTH- JI0 TpeX aToMoB MeTayuta. OKHCIEHME KaTeXxoJaTOB MOXET MPUBECTH K
00pa30BaHMIO COCIMHEHUI C pa3jIMYHBIM COOTHOIIEHHEM KaTE€XOJATHBIX W CEMHUXHMHOJISTHBIX
JIMTAHJIOB. DTH KOMIUIEKCHI TaK)K€ MOTYT OBITh MHOTOSICPHBIMM, HO 3aM€Ha KaTeXxoJiaTa Ha
CEMHUXUHOJISIT MPUBOJUT K HEYCTOWYMBOCTH KOMIUIEKCA 110 OTHOUICHHMIO K JUCCOLMAIMH Ha



MoHosiiepHbie popMbl. Kpome Toro, ObUIO 110Ka3aHO CTPYKTYPHOE MHOr000Opas’fe KOMILIEKCOB
camapwusi, eBporust ¥ uTTepous ¢ 9,10-o-penantpenxunonom (phenQ), cTpoeHHEe KOTOPHIX B
OOJIBIION CTENEHH 3aBUCHT KaK KaK OT CTEXMOMETPHYECKOTO COOTHOIIEHHS peareHToB, Tak U OT
YCIIOBHW  TPOBEJEHUS peaknuu. beuia  pacmmpena  xumus — 4,6-au-Tper-0yThin-N-(2,6-
nunsonpormidenun)-o-umuaoberzoxurona (YPPIQ). IToxazaHa BO3MOXKHOCTB MOTyUEHHS OHC-
JIMTAH/IHBIX KOMILJIEKCOB JMCITPO3HUS U TOJIBMUS C YETBIPbMS PA3JIMYHBIMU COYETAHUSIMU PETOKC-
COCTOSHMH JMra”ja. beima u3ydyeHa BOCCTaHOBUTEbHAs CIIOCOOHOCTh KOMIUIEKCOB C
AHMOHHBIMH (JOPMAMH JIHTAHA 110 OTHOIIEHHIO KAK K 9JIEMEHTApHBIM XaJIbKOT€HaM, TaK W K
TAaKUM K€ PEJIOKC-aKTUBHBIM JUranjgam. B pesynbrare Obulo moka3aHo KapJAWHAIbHOE OTIHYHE
peaKkIMOHHOM CIIOCOOHOCTH KOMILJIEKCOB [Lol(“PPISQ)(YiPPAP)(thf)] U
[{K(thD)2} {Ln(“PAP)(thf)2}] (Ln = Dy, Ho), oGbscHeHHOE pa3IH4HOM BOCCTAHOBHTEIBHOM
CIIOCOOHOCTBIO MOHO- M JTMAHMOHHBIX (OpM JMranja. Brepseie Obuia mokasaHa BO3MOKHOCTD
CO3JIaHMsl KOMILICKCOB JlaHTaHou10B ¢ (N,N’-6uc(2,6-mquuzonponuipenun)-penantpen-9,10-
muumuEOM (YPPPDI). YeTanoBieHo, 4TO JaHHBIE KOMIUICKCHI HEYCTOWYHBBI K OKHCIICHHIO, UTO
CBSI3aHO C HECTAOMIIBHOCTBIO aHHOH-paMKaIbHOH Gopmbr “PPPDI B pacTBOpe.

IlpakTHyeckasi W TeopeTrHYecKasi 3HAYMMOCTh. B JTaHHOM HCCIIEOBAaHUH IOJydYeHa
GynnamentanpHas MHMOPMAIHS O METOAAX CHHTE3a, KPUCTAUINIECKOW M MOJICKYJISIPHOM
CTPYKTYP€, OKMCIUTEIIbHO-BOCCTAHOBUTEILHBIX ¥ MAarHUTHBIX CBOMHCTBAX HOBBIX KOMIIJIEKCHBIX
COCIMHEHUHN KajibLMsl, CTPOHLMs, Oapusi ¢ 3,6-au-Tper-OyThia-o-6en3zoxuHonom (3,6-dbQ), a
TaK)Ke camapusi, UTTepOusl, eBpOIUs, JAUCIPO3ust U rojbmMusi ¢ 9,10-0-QpeHaHTPEHXUHOHOM
(phenQ), 4,6-mu-Tper-6yTHa-N-(2,6-muu3onponui-(henun)-o-umunodensoxunonom (YPPIQ) n
(N,N’-6uc(2,6-auuszonponundennn)-penantpen-9,10-nuumunom  (YPPPDI).  Usywena  ux
peakIMoHHass CIIOCOOHOCTh IO OTHOIIEHHIO K psiay okucautenedn (Sg, P, 3,6-dbQ, phenQ,
dPPIQ) M mpeTOkKEHbl MAPIIPYTHl PEAKIHi, NPUBOJSAIIMX K HaOIIOJAEMBIM IPOIYKTaM.
[lonydyeHunsle pe3ynabTaTbl FOBOPIT O BO3MOXKHOCTH IIPUMEHEHHUS TaKMX CHCTEM B KadyecTBe
MHOT'O2JIEKTPOHHBIX BOCCTaHOBHUTENEH. PazpaboTaHHble CHHTETUYECKHUE I[MOAXOJbI K HOBBIM
ceMelCTBaM peIOKC-aKTHBHBIX KOMIUIEKCOB psija JantanouoB (Sm, Eu, Yb, Dy, Ho) moryr
OBITH HANpaBICHBI KaK Ha pacIIHpEHHe HTHX CEMEHCTB, TaK W Ha IOJyuYeHWE HOBOTO THIIA
KomIutekcoB. Kpome Toro, cBefeHust 00 OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX CBOMCTBAX HOBBIX
COCJIMHEHUI TPEACTABIIAIOT WHTEpeC JUls albHEHIINX wccienoBanuilt B obiactu pazpaboTku
HOBBIX  KATAJIMTHYECKUX CHUCTEM JUISl OpraHu4yeckoro cuHTtesa. Bce  pesylsbrarhl
PEHTIEHOCTPYKTYPHBIX MCCIICAOBAHUIM TTOJIyUEHHBIX KOMIUICKCOB BKIIOYEeHBI B KeMOPHUKCKY 0
0a3y CTPYKTYPHBIX JAHHBIX U JOCTYIIHBI JIJISi MUPOBOW HAYyUYHOH OOLIECTBEHHOCTH.

MeToa0JIoTHsI M METOAbl JIMCCEPTANMMOHHOIO  HcciaeaoBaHMs.  Merojoorus
MCCIICZIOBAHUS BKJIIOYAET B ceOsl IMOJNYYEHHUE M BBIIE/ICHME HOBBIX KOMIUIEKCHBIX COEIMHEHHIT
IE€JI0YHO3EMENIBHBIX METAIOB ¢ 3,6-1u-TpeT-0yTHII-0-0€H30XUHOHOM, a TaKXKe JaHTaHOUJIOB C
9,10-0-penantpenxunonom (phenQ), 4,6-1u-Tper-6yTri-N-(2,6-1un30mponui(heHu)-0-UMUHO-
GensoxunonoM  (YPPIQ) m  (N,N’-6mc(2,6-auusonponuidenn)-penantpen-9,10-1HuMHHOM
(YPPPDI), BpIpalmuBanyie WX MOHOKPUCTAILIOB JUIsl PEHTIEHOCTPYKTYPHOTO aHaIN3a, HOATOTOBKY
00pasIoB JUIs UCCIIEIOBAHNN aHATMTHIECKHMH METOJAMH, a TaKKe M3yueHHEe MX PEeaKIMOHHOM
CIIOCOOHOCTH TI0 OTHOLIEHHIO K Pa3IMUHBIM THITaM okucimTeneil. Bee coeqmuenns 13M u P35,
BKJIFOYEHHBIE B pabOTy, YyBCTBUTENILHBI K BJIare M BO3/IyXY, IIOITOMY BCE€ MAHMITYJISIIIUH C HUMH
MPOBOJMJIMCL B IE€PUATOYHOM OOKCE, 3alOJHEHHOM AaproHOM, a TakKXke C HCIO0JIb30BaHUEM
aproH-BaKyyMHOM MHME B cocysax [llneHka uin JIBYXCEKIIMOHHBIX 3amasHHbIX ammyax. s
JIOCTOBEPHON  XapaKTepH3allMk TOJYUEHHBIX COEAMHEHHH HCIHOJIb30BaH Habop (u3uKo-
XUMHUYECKHX METOJOB aHajiu3a: peHTreHocTpykTypHbid aHamu3 (PCA), uukinyeckas



BoabTamnepomerpus (LIBA), snementHblii ananu3, uH@pakpacuas cnexrpockonust (HMK).
MaruuTHbIe CBOHCTBA HEKOTOPBIX MOJyUYEHHBIX COCAMHEHUN M3ydaUCh METOJOM CTATHYECKOH
MarHUTHON BOCTIPHUMYHUBOCTH.

Iosto:kenusi, BBIHOCHMbIE HA 3ALIUTY:

® METO/Ibl IIOJIyYEeHHsl KOMIUIEKCOB IIEIOYHO3EMEJIbHBIX METALIOB ¢ 3,6-1U-TpeT-0y THII-0-
OeH30XMHOHOM M JsaHTaHounoB ¢ 9,10-0-penantpenxunonom (phenQ), 4,6-nu-tpert-
Oy Tu1-N-(2,6-muusonponundennn)-o-umuno-oenzoxunoroM (YPPIQ) u (N,N’-6uc(2,6-
mausonporuapennn)-penantpen-9,10-muumunom (YPPPDI);

® JaHHBIE O PEAKIMOHHOW CIOCOOHOCTH KOMIUIEKCOB C JIMAHHOHHBIMM JIMT'AHJAMU
3,6-dbCat>, 9dPPAPZ- y dPPPDAZ o orHOmenMio K okucautensM  3,6-dbQ,
Sg/4PPIQ/phenQ u P4 coOTBETCTBEHHO;

® JIaHHbIE O KPHUCTAJUTHYCCKUX M MOJIEKYJISIPHBIX CTPYKTYpax MOTy4YeHHBIX COCTHHEHHUI;

e JaHHble 00 OKHCIIMTENBbHO-BOCCTAHOBUTEIBHBIX M MArHUTHBIX CBOMCTBAX I10OJIyYEHHBIX
COEIMHEHHH.

CreneHb J0CTOBEPHOCTH pPe3yJbTATOB HcciaeRoBanmii. JloCTOBEpHOCTE 00CYXIaeMbIX
pe3yIbTaTOB MOATBEPXKIACTCS PA3THUYHBIMU (PH3UKO-XUMHYECKUMH METOJaMHM, a Takke HX
COIJIACOBAHHOCTBIO C JAHHBIMH JAPYTHX HccienoBanuil. OCHOBHBIE pe3ysbTaThl pabOTHI
oryOJIMKOBaHBI B PELEH3UPYEMBIX JKYpHAJIaX, YTO CBUAETEILCTBYET 00 X 3HAYUMOCTH.

CoorBercrBue cnenuaabuoctu 1.4.1. Heopranmueckas xumusi. Jluccepranuonsas
pabora cooTBeTCTBYET 1. 1. « DyHIaMEHTAIbHBIE OCHOBBI IOJIy4YEHHUs] OOBEKTOB MCCIIEI0BAHMUS
HEOPraHWYeCKOW XHMHHM M MaTepHalloB Ha WX OCHOBe», M. 2. «Jlu3aliH M CHHTE3 HOBBIX
HEOPraHMYECKHUX COCJAMHEHHM M 0CO00 YMCTBIX BEIIECTB C 3aJaHHBIMU CBOMCTBAMU», IL.5
«B3arMOCBSI3p MEXJy COCTABOM, CTPOEHHEM M CBOMCTBAMH HEOPraHMYECKHX COEJIMHEHMM.
Heopranuueckue  HAHOCTPYKTYpUpOBaHHble  Marepuaisl», 1. 6.  «Onpejenenue
HA/IMOJICKYJIIPHOTO CTPOEHHUSI CHHTETHYECKUX M HPUPOJHBIX HEOPraHUYECKUX COCJAMHEHM,
BKJTIOYAss KOOPAWHAIMOHHBIE» W 1. 7 «llpomeccsl KoMmIuiekcooOpa3oBaHus W PEaKIMOHHAS
CIIOCOOHOCTh  KOOPJMHAIMOHHBIX COEJUHEHUN, peakiud KOOPJUHHPOBAHHBIX JIMTAHJIOB)
nacropra crienuanbHocTH 1.4.1. Heoprannueckast XuMusl.

ITostHOTA OMYO/IMKOBAHMSI Pe3yIbTATOB

ITo Teme pabGoThI ONMYGIMKOBAHO 3 CTaThi B 3apyOeIKHBIX PEHEH3UPYEMBIX JKypHaax. Bee
KYpHaJIbI MHIEKCUpYIoTes Gazamu Janubix Web of Science u Scopus u Bxozusar B I[lepeuens
u3laHui, pekomengoBaHHbIX BAK Ui nmyOnukanum — pesysibTaroB  IHCCEPTAllMOHHBIX
pccieoBaHuit. B Marepuanax — BCEPOCCHMCKMX M MEXKIyHApOIHBIX  KOH(EepeHIHH
ornyOJIMKOBaHbI T€3UCHI 14 T0KIIA10B.

IleHHOCTh HAYYHBLIX PaloT COMCKATENSI YYeHOi CTeneHH IOATBEPKIACTCS CTAThIMHU,
onyOJIMKOBAHHBIME B PELIEH3UPYEMBIX HAYUHBIX JKypHaIaX, KOTOpbIE BXOJSIT B MEXK/1yHAPO/IHbIE
6a3b1 nutupoBanus Web of Science:

1. Sinitsa D. K., Sukhikh T. S., Petrov P. A., Nadolinny V. A., Konchenko S. N., and
Pushkarevsky N. A. Structural Diversity of Calcium, Strontium, and Barium Complexes
with Reduced Forms of the 3,6-Di-tert-butyl-o-benzoquinone Ligand // Eur. J. Inorg.
Chem., 2019, N. 39-40, P. 4373-4383.

2. D. K. Sinitsa, T. S. Sukhikh, S. N. Konchenko, N. A. Pushkarevsky. Synthesis, structures,
and one- or two-electron reduction reactivity of mononuclear lanthanide (Ho, Dy)
complexes with sterically hindered o-iminobenzoquinone ligands // Polyhedron, 2021, V.
195, 114967



10.

Sinitsa, D. K., Sukhikh, T. S., Konchenko, S. N., Pushkarevsky, N. A. Structural Variety,
Isomerism, and Interconversions of Polynuclear Samarium Complexes with Reduced
9,10-Phenanthrenequinone Ligand /! Organometallics, 2024, DOI:
10.1021/acs.organomet.3¢00427.

MarepuaJbl JHccepTaHOHHONH padoThI NpeAcTaBIeHbI HA KOH(pepeHusaX:

J1. K. Cunnna, CuHTes U BccieJ0BaHue CBOMCTB MOJHSIEPHBIX KOMITJIEKCOB
1ie1049Ho3eMeNbHBIX MeTa/ioB (Mg, Ca, Sr, Ba) ¢ 3,6-1u-tper-0yTHi1-0-0€H30XHHOHOM
// Xumus. Marepuansr 56-it MexayHap. Hayd. ¢ty Kou¢. 22-27 anpens 2018 r. —
HoBocubupck, 2018. —¢. 97.

Sinitsa D. K., Pushkarevsky N. A., Synthesis and Transformations of Polynuclear
Complexes of Alkaline Earth Metals (Mg, Ca, Sr and Ba) with 3,6-di-t-butyl-o-
benzoquinone // The Russian Cluster of Conferences of Inorganic Chemistry “InorgChem
2018”. September 17-21, 2018 — Astrakhan, 2018. — p. 274.

J1. K. Cunnrna, CuHTE3 M BOCCTAaHOBUTEJIBHBIE CBONWCTBA KOMIUIEKCOB JIaHTaHOU 0B (Ho,
Dy) ¢ 00beMHBIM 0-UMHHOOEH30XHHOHOBBIM JInTan oM // Xumus. Matepuaist 57-i
Mexnaynap. Hayd. crya. koHd. 14—-19 anpens 2019 r. — HoBocubupck, 2019. —c. 128.
H.A. Ilymkapesckuii, O.A. Muponosa, J[.K. Cununa, T.C. Cyxux, C.H. Konuenko,
Mosnekynsipybie MOIUXaTbKOTCHHIHbIE KOMITJICKChI JJAHTAHOU/IOB: CHHTE3 U
crabumu3zauust N, N- u N,O-nonoprbivu Jinrangamu // Beepocceuiickas konpeperuus «V
Poccuiickuii nens penkux semenby. 14-15 despans 2019 r. — Huxuuii Hosropon, 2019.
—c. 25.

H.A. Tlymxapesckuii, JI.K. Cunura, T.C. Cyxux, C.H. Konuenko, Paznoobpasue tunos
KOOP/IMHALIMY B O-XMHOHOBBIX KOMILJIEKCAX JIAHTAHOUOB U IIEJIOUHO3EMEIbHBIX
metasioB // Beepocceniickas kondepenuus «1V Poccuiickuit 1eHb peKux 3eMenby. 15—
16 ¢pespans 2018 r. — Mocksa, 2018. —c. 28.

H.A. Ilymxapesckuii, JI.A. bamupos, T.C. Cyxux, M.IO. Aponun, A.I'. JIémkun, J1.C.
Komneibanos, A.1O. Konoxosa, O.A. Muponosa, /|.K. Cununa, C.H. Konuenko, Hobbie
MOJIXOJTBI K CHHTE3Y (TI0JIN)XaIbKOTEHUAHBIX KOMITJIEKCOB JTaHTaHou10B // XIX koHkypc-
KOoH(pepeHIMs HaydHBIX paboT WMeHH akaxemuka A.B. Hukomaesa. 14-15 mapra 2019 .
— HoBocubupck, 2019. —c. 31.

A. Pushkarevsky, D. K. Sinitsa, S. N. Konchenko, T. S. Sukhikh, Polynuclear complexes
of lanthanides (Sm, Eu, Yb) with o-benzoquinone ligands // The Russian Cluster of
Conferences of Inorganic Chemistry “InorgChem 2018”. September 17-21, 2018 —
Astrakhan, 2018. — p. 58.

K. Sinitsa, N. A. Pushkarevsky, T. S. Sukhikh, S. N. Konchenko, Synthesis and reduction
properties of lanthanide (Ho, Dy) complexes with sterically hindered o-
iminobenzoquinone ligand // 5th EuChemS Inorganic Chemistry Conference. June 24—
28,2019 — Moscow, 2019. — p. 323.

Sinitsa D. K., Pushkarevsky N. A., Sukhikh T. S., Konchenko S. N. Synthesis and
reduction properties of lanthanide complexes (Ho, Dy) with bulky o-iminobenzoquinone
ligand // ChemShip-2019/Topical Problems of Modern Chemistry International
conference “Organometallic Chemistry Around the World” (7" Razuvaev Lectures),
Nizhny Novgorod, 2019, P. 59.

Taisiya Sukhikh, Dmitry Kolybalov, Olga Mironova, Dmitry Sinitsa, Anastasiya
Konokhova, Artem Demkin, Denis Bashirov, Mikhail Afonin, Nikolay Pushkarevsky,



Sergey Konchenko, New approaches to synthesis of (poly)chalcogenide complexes of
lanthanides // AsCA 2019. December 17-20, 2019 — Singapore, 2019

11. JI.K. Cunnna, H.A. Iymkapesckuit, T.C. Cyxux, C.H. Konvenko, Cunres, cTpoenue u
BOCCTAHOBUTENIbHASI aKTUBHOCTL KOMILIekcoB stantanoun 108 (Dy, Ho) ¢ o-
UMHUHOOEH30XUHOHOBBIM Jiuraniom // XX VIII MexxyHapojnas Yyraesckas
koH(pepenuus no Koopaunaumonnoit xumun, 03—08 oxts6pst 2021 — Tyarice,
Ousrunka, 2021 —c¢. 205

12. Cununa J1.K., Cyxux T.C., Konuenxo C.H., Ilymkapesckuit H.A. [Tonusinepusie
KOMILIEKCHI JIJaHTaHOU10B (Sm, Eu, Yb) ¢ penanTpeHXMHOHOBBIM PEIOKC-aKTHBHBIM
nuranzioM // IX Beepoccuiickast KOH(pEpEHIHs 10 XUMUH MOJIUAAEPHBIX COCAUHEHUH 1
knactepoB «Kiactep-2022», 0407 okrsa6pst — Hwkuuiit Hosropon, 2022 —c¢. 117

13. JI.K. Cununa, H.A. ITymxapesckuii, T.C. Cyxux, C.H. Konuenko, Paznoo6pazue
CTPYKTYP IOJIMSAIEPHBIX KOMIUIEKCOB JaHTaHOU10B (Sm, Eu, Yb) ¢ penokc-akTuBHBIM
(eHaHTPeHXMHOHOBBIM JiuraH oM // Beepocceniickas konpepentms « VI Poccuiickuii
JIeHb peJIKUX 3eMenby», 17—19 ¢espans 2020 — HoBocubupcek, 2020 — c. 65

14. S.N. Konchenko, D.K. Sinitsa, N.A. Pushkarevsky Lanthanide complexes with quinone-
based redox-active ligands // X International conference "HIGH-SPIN MOLECULES
AND MOLECULAR MAGNETS", July 9-14, 2023, Novosibirsk, Russia

CoaBroppl  myOnuMkaumii He  BO3p@XalOT TMPOTUB  MCIOJB30BAHUS  MaTE€pUaIOB
nepeunciieHHsiX padot B jucceprauuu Cunuusl JI.K. OnyGnukoBaHHbe pabOThI 10CTATOYHO
TIOJTHO OTPAXKAIOT COAEPIKAHUE TUCCEPTAIMOHHOM paboThl.

Pemenne o pekomenganun padoThl K 3aluTe

Aprop muccepranuu Cununa J[.K. sBIsSeTCs CIOKHUBIIMMCS HCCIIEIOBATENIEM, XOPOILO
OPUEHTHPYETCS B HAYYHOH JIMTEpaType H HMEeeT HeoOXO0MMMble NPAKTHUECKHe HaBbIKM. CHHMIA
JI.K. cnocofen pemars MOCTaBICHHbIE HayuyHble 3a/1a4M, IUIAHUPOBATH U OCYLIECTBISThH
UCCIIeIOBAHUS, CBSI3aHHBIE C CUHTE30M M XapaKTepu3alield HOBOIro Kjacca KOOPAMHALMOHHBIX
COEJIMHEHUH, COJepXKAIMX KATHOHBI JJAHTAHOUJIOB M LIEJOYHO3EMENILHBIX METAJUIOB, a TaKKe
peJIoKC-aKTHBHBIE JIUTAHIbI Ha OCHOBe 0-OeH3oxuHOoHA. J[MuTpuit KoHcranTHHOBHY 06siagaet
BBICOKOH paboTOCIIOCOOHOCTRIO, TUCIMILTHHUPOBAHHOCTLIO U OTBETCTBEHHOCTBIO B IIPOBEIEHUN
uccnenoBanuii. HaydHble TOJTOXKEHHS W BBIBOJBI JUCCEPTAIMOHHONW paObOTHI, BBIIIOJIHEHHON
Cunnuerr JI.K., He BbI3BIBAIOT COMHEHHMs. Jlucceprauusi COOTBETCTBYET TpeOOBaHUSIM,
NpeAbsBISEMbIM K paboTaM Ha COUCKAHHE YUYCHOH CTENEHM KaHJHuJaTa XMMHUYECKUX HaykK 110
cnenuranbHocTy 1.4.1. Heopranuyeckast XuMust (XUMHUUYECKUE HAYKH).

B o6cysxeHrn paboThl BHICTYIIHIIN: HAYYHBIH pykoBoauTenb K.X.H. [lymkapeBckuit H.A.,
peuenszent A.X.H. ['yumn A.JL, n.x.H. Konyenko C.H., a.x.H. [ToranoB A.C., 1.X.H. ApTeMbeB
A.B.

B xone obcyxaenust ObUIO OTMEYEHO, YTO JuccepranuonHas padora Cunuuel JiMurpus
KoHcTaHTMHOBHYA Ba)XXKHBIM KCCIIEIOBAHUEM, BBIMOJIHEHHBIM Ha BBICOKOM COBPEMEHHOM
OKCIIEPUMEHTAIBHOM M TEOPETHYECKOM ypoBHe. PaGora mocBsiieHa pa3paboTKe METOJ0B
CHHTE3a HOBBIX CEMEHCTB KOMIUIEKCOB IeaouHo3eMelbHbIXx MetamoB (Ca, Sr, Ba) u
nmantanounoB (Sm, Eu, Yb, Dy, Ho) ¢ petokc-akTUBHBIMU JIUT@HJAaMH Ha OCHOBE IPOU3BOAHBIX
0-0eH30XHHOHOB. B paboTe u3yuayiach peakiMOHHAs CIIOCOOHOCTD MOJTYYEHHBIX KOMIUIEKCOB, a
TaK)K€ MAarHUTHBIE W  OKHCJIMTEJbHBIE CBOMCTBA HEKOTOphIX M3 HuX. Couckarennb
CaMOCTOSTENIBHO BBIMIOJIHMII BCKO CHHTETHUYECKYIO YacTh paboThl, BKIIIOYAs pa3paboTKy METO/I0B
CHUHTE3a, MOJIYYEHHE MOHOKPUCTAJIOB JUUIS PEHTICHOCTPYKTYPHOIO aHaju3a M IOATOTOBKY
00pa3loB Ul AHAIMTUYECKUX Npoleayp. Taike NpUHUMAa HENOCPEJCTBEHHOE y4yacTHE B



aHajM3€ W HHTEPIPETAllUd JAHHBIX, MOJYYCHHBIX BCEMU (DU3UKO-XUMHUYECKHMH METOIaMHU,
UCIIOJIb30BaHHBIMHU B paboTe.
Pabota orBeuaer TpebGoBanusm 1. 9—14 «Ilonoxxenust 0 MOpsJIKe MPUCYIKICHHUS YIEHBIX
creneHeity, mpeabsapisseMbix BAK PO k kanauaaTckum JuccepTarusim.
3axioueHre TMPUHATO Ha 3acelaHud OTAeNla XUMHUU KOOPIAMHAIMOHHBIX, KJIACTEPHBIX
u cynpamosiekynspubix coemunenuii MHX CO PAH. IlpucyrcrBoBasio Ha 3acenanuu 40
yeJ0BeK. Pe3ysbTarhl rojocoBanus «3a» — 40 4es., «pOTUB» — HET, «BO3JEPKABIIMECA» — HET,
npotokos Ne 292 ot 15 centsiOpst 2023 r.
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