T"omoBi pa3oBoT crelianizoBanol BYEHOT
panu y JIHinpoBchKOMY HalliOHAIBHOMY
yHiBepcuTeTi iMeni Onecs I'onuapa
JIOKTOPY XIMIYHHX Hayk, ITpodecopy
Biranito ITAJIBHMKOBY

BIAI'YK
odimiitoro onoHenTa, T0KTOpa XiMiYHUX HayK, JHolleHTa Kadelpyu HEOPraHiuHOI XiMii
JIsBIBCBHKOIO HAIIOHATBHOTO YHiBepcuTeTy iMeHi IBana dpanka
Cnupxu FOpis IBanoBUUa
Ha QucepTalifHy poboty Kypacosoi FOaii lenmcisun
Ha TeMy “Peakiii XJIOpBMICHMX KOMIIEKCIB KypyMy 3 HEHACHYCHUMH OpraHivHUMU
xucinotaMu. KBaHTOBO-XIMIUHUH aHamiz”,

1ojlafy y pa3oBy clienianizoBany BeHy pamy JHINpoBCLKOMY HalliOHaNbHOMY YHIBEPCHUTET
imeni Onecs ToHuapa Ha 3100yTTA HAYKOBOTO CTYIEHs JIokTopa dinocodii 3 ramysi 3HaHb

10 “TIpupoauu4i Hayku” 3a crienianeHicTio 102 “Ximis”

1. AKTyaabHicTh JucepTauifinoi po6oTw Ta ii 3B'sI30k 3 JiepXKABHUMM UM
rajly3eBUMU HAYKOBUMH I1porpaMaMm.

AKTyanpHicTh BMBUEHHS KOMIIIEKCOYTBOPEHHS COJIEH KynmpymMy 3 HEHACH4eHHMN
OpraHiYHUMH KUCIOTaMu OOYMOBIEHa CYYacHMMH TEHAEGHLIAMH B  JIOCHIDKEHHSIX
KOOpAWHANIHHUAX CMONYK 3d-MeTaliB Ta IIHMPOKUM CIEKTPOM X MOXIMBOTO MPaKTHIHOIO
BUKOpUCTaHHs. Tak, 30KpeMa, KOMIUIEKCH KyNpyMy 3HaWIIIM BXJIWBE 3aCTOCYBAHHS B
KaTanmizi 0OaraTboxX OpraHiyHUX peakliy, IpOJBIAOTL BHCOKY TPOTHpAKoBY Ta
aHTUMIKpPOOHY aKTUBHICTB, BOJOAIIOTH (GOTOMOMIHECIIEHTHOIO Ta €PEKTUBHOIO HElIHIHHO-
ONTHYHOIO AKTHBHICTIO, [0 € BUPIIAJILHUM [T HU3KW Tamy3el, 30kpeMa 1 BIHCBKOBOTO
060POHHO-TIPOMUCIIOBOrO  KOMIUIEKCY.  Po3poOka HOBMX  HEOPraHiuHO-OpraHiYHMX
ribpuaHMX MaTepialiB IIISAXOM [u3aiiHy creuddiuHMX INiraHnis, 3HaTHAX e(eKTHBHO
KOOpAMHYBATUCh MO LEHTPaNbHOrO aroMa Ta 3abesmedysatd N00pe JAENOKai30BaHy
T-KOH'IOTOBaHy eIeKTPOHHY CUCTEMY, € BUPIMIAIBHAMY AJS TOAATBIIOTO X 3aCTOCYBaHHS.
B 150My KOHTEKCTI OpraHidHi JiraHid, IO MICTATh HEHACHMYEHi 3B’43KM 1 31aTHI JO
YTBOPEHHS HalpaBieHol B3aeMoil Cu'—(C=C) 3aciyroByloTh OCOOIIMBOI YBAaru, OCKilIbKH
n06pe KOHKYpYIOTh 3a Miclle y KOOpAMHAUIMHOMY OTOYEHHA I.a. 3 IHIUNMY
€JIeKTPOHOIOHOPHAMM TpPYNaMH, sKi IPUCYTHI B JraHAi uM Ipynamyu Bifl CHIBIITaHAIB Ta
aHiOHIB Ta BW3HAualOTh cheluiuHi yMOBM CHIBKOOpAMHAUIN ycix miranmis. [l
BU3HAUEHHS LIX YMOB Ta BCTAHOBJIEHHA ONTMMAaNbHUX INIAXIB CHHTE3y KOOpAMHAIIMHNX

CTIONYK TaKOTO TUIlY METOJM KBAHTOBO-XIMIYHOrO MOZNEIOBAaBHs, Y KoMOiHanii i3 dizuko-



XIMIYHAMH MeTONaMH JIOCHI/DKEHHS, BIAITPaOTh [OYXE BaXIUBE 3HA4YEHHd, aJUKe
JIOTIOMArarTh He TUIBKM 3HAYHO CKOPOTUTH 4ac eKCIepMMEHTAIBHMX pobiT, ane ¥
JO3BONSIOTL  OJEpXAaTW 3 BHUCOKHMHM BUXOJAaMM pPEUOBHHH i3 NependadyBaHUMM
QyHKIIOHATBHUMHK  BIACTUBOCTSIMM. ToMy mucepTanifina pob6ora Kypacosoi IOmii
HenuciBam Ha Temy “Peakilii XJIOpBMICHMX KOMIUIEKCIB KyNpyMmMy 3 HEHACHYEHUMHM
OpraHiyHMM¥ KUcloTaMH. KBaHTOBO-XiMiWHWI aHani3”, NPUCBAYEHOT JOCITIIDKEHHIO
elIeKTpoHHOT ~OYNOBM XIOPHIHWX anuuoakBakomitekcis Cu’ 3 HeHacHYEHMMH
OpraHiYHUMM KHMCJIOTaMH y BOJHOMY CEpENOBHILI, 3°ICYBaHHIO XiMIYHMX IIPOILIECIB 3a
YUACTi IUX KOMIUIEKCIB, BU3HAYEHHIO KOPENALifHIX 3alIeXKHOCTEN MK PO3PAaXyHKOBUMU Ta
eKCITepUMEHTATRHUMY TTapaMeTpaMy ATl G-alli0aKBaKOMIIIEKCIB Cu”™" 3 0IHOOCHOBHUMHU
Ta JIBOOCHOBUMH KapOOHOBUMU KUCIOTaMU, € aKTYaIbHOKO.

Jucepraniiiny po6OTy BWKOHAHO BiANOBIJHO A0 Nporpamu (yHAaMeHTaIbHUX
nocnimpxedss MOH Ykpainu i € ckl1afoBol0 YaCTMHOK AOCHIIKEHb, AKI BUKOHYBAINChL Ha
kadenpi GisuuHol, opraHiyHOi Ta HeopraHiuHoi ximii JIHIIPOBCHKOIO HaIIOHAILHOTO
yHiBepcuTeTy iMeHi Onecs ['oHYapa B paMkax Jep>KOHOMKETHHX HayKOBO-IOCIIAHUX TEM
MinicrepcTBa ocBiTH 1 Hayku Ykpainu «Enektpomni peakuii m-koMmekciB 3d-meTamniBy
(2019-2021 p.p. Ne 0119U100977) Ta «DyHKUIOHANBHI KOMIIO3UTH Ha OCHOBI croiyk 3d-
MertaniB. CuHTe3 Ta BracTuBocTi» (2022-2024 p.p. Ne 01220U001464).

Ta HOBU3HA.

IMpencraBneHi B aucepTaliiiniil poboti ijel, pillleHHs Ta BUCHOBKH IATBEPIKYIOTHCA
eKCIIEpUMEHTATBHUMY  pe3yNbTaTaM¥, JOCTOBIPHICTh AKMX 3a0€3NeYeHO BHKOPHCTAHHSIM
CY4acHMX METOMIB JMOCIIJDKEHHs: KBaHTOBO-XiMiyHe MogemosanHa DFT ta QTAIM
MeTofamu (ONTHMI3allisi CTPYKTYp KOMIIIEKCIB; pPO3PAXyHKH EHEPIeTUKH EJEKTPOHHUX
NepexomiB; TOMOJOTIYHWM  aHauiz (GYHKOi po3NOAily  €IeKTPOHHOI  T'yCTHHH),
eNeKTPOXiMiYHUIM  CUHTe3 Ta BHU3HAUCHHS ONTUMANBHUX IapaMETpiB  CUHTE3Y,
CeKTpo(OTOMETPUYHI TOCTIUKEHHS.

Vi HaykoBi TIOJIOKEHHS 1 BUCHOBKH, sIKi C()OPMYJIbOBaHI B AUCEpTalii, 0a3yroThCs Ha
pesylbTarax KBaHTOBO-XiMiYHOTO MOJIENIFOBAHHS Ta €KCIEPUMEHTANBHUX HOCIHIDKEHHSX,
JoBeleHHi (opM iCHYBaHHSI Ta OyNOBHM CIIONYK, 1 JOTI4HO BHUTIKaOTH 3 OTPUMAaHUX
PE3YNBTATIB 1 € MOCTOBIPHUMU.

OTpuMaHi JUCEepPTAHTKOW pe3yNnbTaTH BIANOBINAIOTE KPUTEPIAM HOBU3HH, IO
CTOCYIOTBCS OCHOBHMX €TamiB poOOoTH: (opMyBaHHs cTpaTeril AOCHiIKeHHS, BUOOpY
00’€KTiB NOCHiPKEHHs, IUIaHYBaHHS CKCIIePUMEHTY, BUKOPWCTaHHS Cy4acHUX METOHIB
JOCIIDKEHHS, TPOBEIEHHS MaTeMaTUyHOr0 MOJIENTIOBaHH S, iHTepnpeTalii Gi3nKo-XIMIYHUX

JAHMX 10JI0 BCTAaHOBJIEHHs OymoBM crolyk i (opMyBaHHS BHCHOBKIB. [lMcepramiiina



(8}

pobora “Peaxtmil XJIOpPBMICHMX KOMIUIEKCIB KyNpyMy 3 HEHaCH4YeHHMMHM OpraHiYHMMU
kucnoTtamMu. KBaHTOBO-XIMIUHUE aHami3” € 3aBepIleHOI0 HAayKOBOIO Tparero B obacTi
HeoprauiuHol XiMii i € CBiTYEeHHAM JyXe BUCOKOTO PiBHS pelieH30BaHOi poOOTH.

ABTOpKOIO BIIEpIlle BUSBIEHI 3aKOHOMIPHOCTI cyMmicHOi Hii ©- Ta m-JliraHjiB Ha
elleKTpOHHY OyIOBY 1 TepMOJMHAaMiuHi HapaMeTpy almoaKBaxiopokommiekcis Cu’,
po3paxoBaHa eHepreTrka peakiil 3aMilIeHHs MOJEKYl BOAH B allMI0aKBaKOMIUIEKCI Cu**
aHioHAMH XJIOPY, BU3HAUEHO 3Ha4YeHHs pK MOHO3aMillleHOTO aKpUIATHOTO aKBAKOMILIEKCY
Cu**, 3ampomoHOBAaHO B AKOCTi JiarHOCTHYHOTO KpMTEpilo Ans isenTudixamii mpupoxw
KOMIUIEKCY 3aCTOCOBYBATH PI3HUIIIO JOBXKUH XBUIE TOTIIMHAHHAS CBiTNA IO T-3B’13Ky Cu’ 3
Sp>-Ti6pHIHEM aTOMOM KapGoHY BiHiNTLHOTO (parMeHTa OpTaHigHOl KUCIOTH Ta G-3B S3KY
Cu' 3 ioHi30BaH0I0 KapBOKCHILHOIO IPYIIOIO.

BusnaueHi onTUMalbHi YMOBH €JIEKTPOXIMIYHOIO CHHTE3Yy MaleiHaTHUX KOMIUIEKCIB
Cu’ MOXYTh MaTH NpaKTHYHE 3HA4YeHHs M OTPUMAHHS aHTUMIKpOOHHX IIpenapariB Ha

OCHOBI CIIOJIYK KYIPYMY.

3.3araabHi JaHi NpPo CTPYKTYpPYy AucepTamii, aHa;iz 1 3MicTy Ta CTHIIO
BHKJIAIeHH .

V peneH3oBaHii aucepTanifiHiii podoti “Peakitii XTIOpBMiCHUX KOMIIIEKCIB KYIPYMY 3
HEHACMYEHUMM OpTaHiYHUMHM KuclnoTamMu. KBaHTOBO-xXIMIYHMH aHanmiz” pe3yinbTaTH
JOCTIIKEHHSI € HOBUMHU Y Tay3i BUBYEHHs KYNPOTaloOIreHIJIHUX KOMIUIEKCIB. ABTOPKOIO
BUSBJIEHI 3aKOHOMIPHOCTI cyMicHOT Hii ©- Ta mW-JIraHOiB Ha EJNeKTPOHHY OyHoBYy I
TEPMOJVHAMIUHI ~ MapamMeTpu  alfijl0aKkBaxJIOPOKOMIUIEKCIB  KyNpyMy, pO3paxoBaHa
eHepreTHKA peakiiif 3aMillleHHs MoJeKyl BOOM B arumoakBakoMTmekcax Cu’' amionamu
XJI0pY, KiTBKICHO OLiHEHO aHTArOHiCTMYHICTH CyMicHOT Aif c-miranzis B m-kommnekcax Cu’
Ta 0OIPYHTOBAHO ONTHUMAabHI YMOBH €lEKTPOXIMIUHOTO CUHTE3Y MaJlefHaTHUX KOMIUIEKCIB,
gki 3abesneuyroTh npaktnuHo 100% Brxig 3a CTPyMOM 1INBOBOIO IPOAYKTY.
Huceprauiitna po6ota Kypacosoi lOmnii [lenuciBau BuxnageHa Ha 123 cropinkax i
CKIANa€Thes 31 BCTYMY, 4 PO3ZAiNiB, BUCHOBKIB Ta Tepelliky Jpkepen mocunanHs (117
HaliMeHyBaHb); MICTUTh 55 pUCYHKIB, 14 Tabnuub Ta 2 1oAaTKM.

V ecmyni oOTPYHTOBAHO aKTYalbHICTH poOOTH, CPOPMYNBOBAHO TEMY Ta 3aBIAHHS
JOCII/DKEHHsI, TI0Ka3aHO HAyKOBY HOBH3HY Ta NpPakTUYHY 3HAYUMICTh OJEPXKAHUX
pe3ynbTaTiB, BHKJIAJIEHO BIiIIOMOCTI Mpo iXHIO arpobalito Ta MyOIiKamilo pe3yJbTaTiB
JcepTanii.

V neputomy po30ini aBTOPKOIO BHKIIAJEHO aHani3 JiTepaTypHUX BIAOMOCTEH MIOAO
3aCTOCYBaHHS KBAHTOBO-XIMIUHMX METOHIB U1 MOAENIOBaHHS KOMIUIEKCHHUX CTPYKTYp
KyipyMy, a TakoX II0J0 OCOONUBOCTEH CHHTE3y Ta KpPUCTali4HO! CTPYKTYpH

raJIOTeHBMICHUX T-KOMIIIEKCiB Kynpymy(l) 3 opraHiyHUMH TeTepOoaTOMHUMU JITaHIaMH,



110 MICTATHL aKTHBHMIA JI0 KoopauHarii 1.a. onedinoBuil 38’430k C=C. AHami3 BUKIAJEHO
YiTKO Ta JIOT14HO.

Y oOpyzomy po3odini nucepTalifiHoi poOOTHM ONMMCAaHO METOAUKM  BIIACHUX
eKCIIEpUMEHTAIIBHUX Ta pO3PaXxyHKOBHX JOCHUDKEHb Ta HAaBEIEHO XapaKTepUCTHKH
BUX1IHUX PEYOBHUH.

Y mpemvomy po3oini mucepranifiHol poOOTH NPEACTaBIECHO PE3YIbTaTH KBaHTOBO-
XiMiYHOTO MOJIETIOBAHHS aKBaXJIOPOKOMIIIEKCIB Cu”, Cu" ta Cu’ sx TIpeKypcopiB
oZlepKaHHs KOOPAMHAIIMHNX CIIONYK i3 HeHacH4eHMMH KapOOHOBUMH KHcIOTaMHu. byio
NOKA3aHO, 10 Yy BOJHOMY PpO3YMHI MOXe YTBOPIOBATHUCH IIepeximHuii (HecTiikmil)
TipaToBaHWH KOMILIEKC [Cu(CI),(H,0))F 3 oxmieto Monexynoro BogM y BHYTpillHiM
KoOpauHalliiHiit cdepi. BeranorieHo, 1o i BCixX KacTepiB [Cu*(C1N),(H,0),], ie n =0,
2, 4 y mnomuni Cu—Cl-Cu—Cl Ha noBepxHi €JleKTPOHHOI I'YCTUHYU YTBOPOETHCS IBA LIUKIIN
3 IBOMa MiHIMyMaMmM eJIeKTPOHHOI T'yCTUHU. PO3rIsHyTI TepMOAXHAMIUHI XapaKTepUCTHKH
Ta MOXIMBOCTI YTBOPEHHS aKBaXJIOPOKOMIIIEKCH Cu™ 3 pissnMu  KapGOHOBMMH
KHCJIOTaMHM, TIPOAHANI30BaHO e(heKTUBHICTh B3aEMOJIil LIEHTPAIBHOTO i0Ha 13 JranJaMu Ta
EHEPreTHKY peakiliii pUueTHaHHsI MOJIEKYT BOIU 10 XJIOPOKOMITIEKCIB Cu**. Tlokazano, 1m0
Beefenns Cl -aHioHIB y BHYTpIlIHIO KoopAauHalifiHy cdepy MOHO3aMINIEHMX aHIOHaMH
OpraHidHEX KHCIOT akBakoMIUIekcie Cu’’ HpHM3BOAMTH IO 3aKOHOMIPHOTO MOCTAbIEHHS
3p’s3kiB Cu”—L. CKOpHCTaBIIMCh TapaMeTpaMu Kopensuiiimoi sanexmocti pK Bin
BeIMYMHH e(DCKTUBHOTO 3apsfy I.i. BHU3HAYEHO KOHCTAHTY CTIMKOCTI aKpMIIaTHHUX
xoMIuiekciB. IlpenctaBneni pe3ynbTaTd po3paxyHKIiB €JIEKTPOHHOI I'YCTHMHH Ta PO3HOALITY
3apsiiiB sl M-alliI0aKBaXJIOPOKOMIUIEKCIB 10HIB Cu" 3 aKpWJIOBOK, MaleiHOBOX Ta
GymMapoBoOO KHCIOTAMH, TpPOAHaNi30BAHO BIUIMB pI3HUX 4YHHHUKIB Ha e(peKTHBHICTH
B3aemonil Cu—(C=C). BcTaHOBJIEHO, O MPW BXOMPKEHHI MOJNEKYIM BOIM y BHYTPIIUHIO
xoopmuHaniiny cpepy n-xommiekcis [Cu'(L)(CI')] edexTuBnmii 3apsn ioHiB Cu’ crae
OLNBII TO3UTUBHUM, 110 € PE3YIILTATOM B32EMHOI0 TTOCTabNIeHHs enekTpoHoRoHopHocTi Cl
i H,0. PosrnsHyro 0cOONHBOCTI YTBOpEHHs MajelHaTHUX T-KOMIIIEKCIB Cu’ i3
cTpykTypHuM# oguEuLamMu {Cu' (CI),} Ta {Cu’5(CI),}.

YV uwemeepmomy  po30ini  TPEACTABIEHO  aHali3  OINEPXKAHUX  ABTOPKOIO
eKCIIEPUMEHTANBHUX  (BUAUMUNA—YIbTpadioNeTOBUH  Jiana3soH) Ta  TEOPETHUYHHX
eNEeKTPOHHHUX CIEKTPiB m-KoMlekciB Cu’ 3 ManeiHOBOIO KHMCIIOTOK), & TAKOX pe3yTbTaTH
BU3HAYEHHS ONTUMAIbHIX YMOB e1eKTPOXiMIYHOTO CHHTe3y ManeiHaTHIX komiuiekcis Cu’.
CriekTpo)OTOMETPUYHO y TIOEIHAHHI 3 KBAaHTOBO-XIMIiUHMM MOJENIOBAHHAM CIIEKTPIB
TIOTNIHHAHHS  €JIEKTPOMArHiTHOTO BUIIPOMIHIOBaHHsS Pi3HOMaHITHUMHM  KOMILIEKCHUMMU
CTPYKTYpaMd BU3HA4eHO CKjaJ OTPUMAHOro MNpPOAYKTY Yy BOIOHOMY DO3YMHI —
[Cu’(H,0);(HM)]. Y saKocTi [iarHOCTHYHOTO KpuTepito I imeHTHdikauii npupoau

- . +
KOMIIJIICKCY 06paH0 P13HUALIO HOBXWH XBWUJIL NOITHWHAHHA CBITJIA IO 7'[-3B,513Ky Cu" 3



5

sp’-riGpUIHEM aTOMOM KapOOHY BiHITBEHOTO (hparMeHTa MaseiHaT-ioHa Ta 6-38’a3ky Cu' 3
10HI30BaHOIO KapOOKCUILHOO TPYIIOH0.

VY Hooamxkax HaBOOAThCS (PparMeHT CTPYKTYpH MOUaTKoBOrO (aifay Aias KBaHTOBO-
XIMIYHUX pO3paxyHKIB Ha TIPHUKIaAl ONTHUMI3allii CUCTEMU [Cu (H,M)(CI)]° (y Sublime
Text) Ta reoMeTpryHa Oy/10Ba XIOPUIHUX M-alldJ0aKBAKOMIUIEKCIB KYIIPyMY 3 MallEIHOBOXO
KHCJIOTOI0 Y PO3paX0BaHUX MOJEIIX.

AHoTalliss 10 pobOTH Ta omyOJikoBaHI Mpalli 3a 3MiCTOM IOBHICTIO BiANOBiNalOThH

JCepTaIliitHiit poOoTi.

4. [lopHoTa BHKJAXy Ppe3yJbTaTiB podoTM B  HaykoBuUX nyOaikanisx,
3apaxXoBaHUX 32 TeMOIO JMcepTalil.

OCHOBHI TOJOXEHHS JucepTallifinoi poGOTH NOCTaTHBO IPYHTOBHO BUCBITIEHI y 23
JPYKOBaHMUX HAYKOBHX MpallIX, 3 SKUX 3 cTaTi y HayKoBHX (axOBUX BUAAHHIX, SKI
iHOEKCYIOThCS Y HAyKOBO-METPUYHIH 0a3i gaHux Scopus, Te3un Ta Marepianu 19 nonoizei
Ha MDKHApPOJIHUX 1 perioHalbHUX HayKOBUX KOH(epeHIisX, a TakoX | (axoBa KOJIEKTUBHA

MoHorpadis.

5. 3araabHa olliHka AucepTauii Ta 3ayBakeHHSI.

3 Meroro (GopMyBaHHs 3araibHOi OLIHKM poOOTH BapTO BiA3HAYUTH AaKTyallbHICTh
JOCTKYBaHUX TTpoOeM, HayKOBY HOBU3HY poOOTH, TOCTOBIPHICTS | IIPaKTUYHE 3HAYEHHS
OJlepXKaHUX pe3yJibTaTiB, BHUCHOBKIB B AMcepTauii Ta OCOOMCTMH BHECOK 3100yBaua.
Hucepranitina po6ora Kypacosoi FOnii JlennciBHN He MICTUTh NPUHLMIIOBUX HENOMIKIB, SIK
B TUTaHI 3MICTy, Tak i CTpyKTypu 4u (QopMu nonadi Marepiany. OfHaK, IpHU JETAILHOMY
O3HaWOMIJIEHH] i3 AMCepTaliiHOI0 poOOTOI MOXHa CPOpPMYIIOBATH HACTYNHI 3ayBaKEHHS

Ta Mo0aKaHHT:

1. Ha cropinui 49 pucepranii BkazaHo, mo “IlpuennaHHs nepmioi MoOJEKyJId BOIH
CYIPOBOKYETHCS HaWOINMBIIUM e€HepreTUYHUM edeKTOM 1 Jnd  KOMILIEKCIB
[Cu*" (H,0)(CID)]" Ta [Cu™ (H,0)(CI)]" cranosuts —157,88 Ta —116,24 xJIx/Mons,

b

BignoBinHo. ”. TyT, od4eBumHO, 3p0obJeHO TOMHUIKY Y (GopMyli Apyroi CHOIYKH i

~ " - 2+ +
MOBa HIe Mpo KOMIUIEKCH i3 Pi3HUM CTyTIeHEM OokMcHeHHs kKynpymy (Cu” Ta Cu’).

2. Bbyno 6 nobpe mopiBHATH A0BkWHHM 38’s3kiB Cu'----Cu’ MeTanodinsHoi B3aeMoii,
. . . + =
ineHTHgikoBaHol y po3paxoBanux knacrepax tuny [Cu ,(Cl),(H,0),] Ta 6e3Boguux
+ — B e = 5 N
knactepax [Cu ,(Cl7),] i3 ananoriyHuMM KynpoginbHUMM B3aEMOAISIMU Y BIIOMUX B

niTepaTypi KpUCTalTiYHUAX KJIacTEPHUX KOOPIWHALIMHUX CIONyKax 1, TaKUM 49HHOM,



BUABUTH TIEBHI BIIMIHHOCTI ¥ BIUIMBI PI3HUX JIITAH/IB Ta KPUCTAIIUHOTO YIaKyBaHHs

Ha e(EeKTUBHICTh IIUX B3aEMOJIN.

3. OckinpKM YTBOpPEHHS KOMIUIECKCY [Cu® (H,0)"HM )(CI)] 3 6igenrarHom0
KOOpIMHAUIEI0 OpTraHivYHOro aHioHy, 3TiJHO pe3yNbTaTiB KBAHTOBO-XIMIYHOIO
MOJIENIFOBAHHsl, € €HEpreTHYHO HEBUTIIHUM, TO UM PO3riILfanach MOJENns OisIepHOro

KOMIIIEKCY 3 MiCTKOBOIO pyHKuieto HM™?

4. IixaBo, SK T10sSBa BHYTPIIHBO-MOJNEKYISPHOIO BOJHEBOI'O 3B’A3KYy CIIpHSE
sMmenmenHo E,(Cu—C) B ManeimaTHMX KoMmIulekcax. Yu poOumack OLiHKa
e()eKTUBHOCTI I[HOTO BOAHEBOrO 3B’s3Ky? Takox Oyino 6 HOLINBHO PO3rIAHYTH
MOXIIMBIiCTh iCHYBaHHS y po3uuHi mogpeni m-kommiekcy Cu(l) 3 amionom HM', B
AKif, TomibHO [0 PEHTreHOCTPYKTYpHO-BMBUEHOro kommiaekcy (P.Yu. Zavalii,
M.G. Mys'kiv, E.L. Gladyshevskii, Kristallografiya, 1985, 30, 688, 3ammc y
KemOpumxcekili 6asi crpyktypuux gnanux — DEYMID), rinpomaneinar-aHioHn
n-koopaunoBanuit 1o Cu(l), a arom H xapOokcumenoi rpynu —COOH yrtBOpIOE
BHYTpilIHOMONEeKynsspHuil BoxHeBuii 38’130k —COOH:---"O0C-.

5. Bukmukae 3auByBaHHs 3HauyHa acuMeTpis Bigcraneil Cu—C (2,12 ta 2,26A) T-3B’SI3KY
y JIEeTpOTOHOBAaHMX T,0-KOMILIEKCAX [Cu"y(CI),(HM),] Ta [Cu+2(Cl')2(M2_)2]
(puc. 3.17). SIk B TakOMy BUTIaJKy TPaKTyBaTH M-B3aEMOJIIO Cu'—(C=C)?

6. V poboti mTpoBemeHO eNeKTPOXIMIYHHM CHHTE3 Ta CIeKTpodOTOMETPUUHE
JOCTIIDKeHHs MaieTHaTHIX Komiutekcis Cu'. Hesposymino, YoMy He TIPOBOIMIHKCEH
aHaJOTIYHi JOCHIJPKEHHs i aKpuilaTHUX Ta (GyMapaTHHX M-KOMIIIEKCIB,
IpeACTaBIEHUX Yy [ucepTauiiiHii poboti, amxe mnopiBHIOIOUM Eu(Cu—(C=C))
T-KoMIulekciB (Tabm. 3.6), edexTuBHIicTH I1iel B3aeMoAil y BUNAIKy aHaNoOTiUHMX

(byMapaTHUX CNIOJIYK € BUILOLO.

3azHayeHi 3ayBaXXCHHA B I_IiJ'IOMy HE BIINIMBAIOTH Ha BHCOKY IIO3UMTHBHY OI_[iHKy
p06OTI/I, sJKa € BaroMuM, OyxXeE 3MICTOBHUM 1 dKTyaJlbHUM 3aBEPIICHUM HayYKOBUM

JIOCII JDKEHHSIM.

6. BincyTHicTh mopyimeHHs akajeMiyHol 100po4ecHOCTI.

IMopymieHHst akaieMiuHoi H0OpoYecHOCTi y ImcepTrauli Ta HAayKOBHUX IpaldgX, IO
MICTAThL HAyKOBI pe3ylbTaTH AWCEpTaiii, He BHUSBIEHO. YCI NpPEACTaBIEHI N0 3aXUCTY
pe3yILTaTH, SKi aBTOpKa BUKNala B JUcepTaliiiHi po6oTi Oynu oTpUMaHi HEX CaMOCTIHHO

Ta OMHMCaHi B OIyOIiKOBaHUX poOOTaX.



7. BUCHOBOK Npo BiANOBIAHICTL AMcepTallil BCTAHOBJIEHHM BUMOTaM.

Nuceprauiitna po6ora Kypacopoi IOnii lennciBau Ha Temy “Peaxuii XI0pBMICHHX
KOMIIEKCIB KYNPYMY 3 HEHACMYCHWMH OpTaHiYHMMH KHcIoTaMH. KBaHTOBO-XIMI4HHIH
aHali3” BUKOHAHA HAa BHCOKOMY HAyKOBOMY DiBHI Ta BiIIIOBila€ BUMOraM HOpPMAaTHBHHX
aKTiB OO0 AMcepTalii, 3okpeMa “IIpo 3arBepmxerHs Bumor 1o odopmieHns arcepTarii’
3rifHO Hakasy MinictepcrBa ocBiti i Hayku Ykpainw Ned40 Bim 12 ciung 2017 poxy i3
HACTYIIHMMH 3MiHaMu, BHeceHUMM 3rimHo Hakasy MOH Ne759 sig 31 tpaBna 2019 poky.
Ha nizctaBi IpoBeJEHOro aHajizy MOKHa 3poOHTH BUCHOBOK, 110 33 CBOEIO aKTYANBHICTIO,
3HAUMMUM OOCArOM HAYKOBUX [OOCIHi/UKEHb, HayKOBOIK HOBU3HOO, JOCTOBIPHICTIO
OllepKaHMX pe3yNbTaTiB, OOIPYHTOBAHICTIO BHCHOBKIB, IPaKTHYHUM 3HAYEHHSIM Ta
odopmieHHaM Biamnosigae suMoram “IlopsaKy TpUCYIDKEHHs CTyNeHs JoKTopa dimocodii
Ta CKACyBaHHA pillleHHs pa30BOi CIieliani3oBaHOI BYEHOI paiM 3aKnafy BMILOI OCBITH,
HAyKOBOI YCTAHOBH TIPO TPUCYIKEHHs CTyHeHd pokTopa (inocodii”, 3aTBEPIHKEHOTO
Ioctanosoro Kabinery Minictpie Vkpaimm Ne44 Bix 12 ciuns 2022 pokxy, Ta “npo
BHECEHHS 3MiH 1o Jesakux moctaHoB Kabinery minictpiB Ykpainu Ne 502 Big 19 Tpasns
2023 poxy, a ii aeropka, Kypacosa IOmnis [lenuciBHa, € kBanidixoBaHuM ¢axiBuem I
3acIyroBy€ IIPUCY[DKEHHS HAYKOBOTO CTyNeHS pokropa ¢inocodii y ramysi 10 —

Mpupoauuyi Hayky 3a cuenianbHicTIO 102 — Ximid.

OnoueHT

JloxTop XiMIUHUX HAYK,
noueHT Kadeapyu HeopraHiyHoi XiMmii
JIeBiBCHKOTO HAllIOHAIBHOTO YHIBEPCUTETY

imeni Isana ®panxka, —>
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Hionuc 0.x.1., doyenma Cnugru
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