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JIOIIEHTY B. O. MIHA€BIH 75-POKIB

YV oauini cmammi euceimneni ocnoeni emanu
JHCuUmmsl, HAYKo8oi ma nedazoiuHoi  OiSIbHOCI
KaHouoama XiMiuHux Hayk, ooyewma Yepracvkoco
HAaYioHANbHO20 YHIgepcumemy Banenmunu
Onexcanopienu Minaesoi. Y cmammi idodpadiceni
6a20Mi QOCSICHEeHHs 64eHOl ma il 6HecOK 6 2any3b
ananimuunol Ximii ma in@pavepeonoi cnekmpockonii
CMepoioHUX ~ 20pMOHIG,  NpoOYecié 36 ’S13Y8aHHS
KUCHIO 3  2eMO2N00IHOM mad  OKUCHIOBATILHO2O
docgopunosanns. Mamepiaru cmammi ma cnucox
ooicepen 3HAUOMAAMD YUMAYa 3 HANPSAMamu HayKoeoi
OJisnbHOCME  ma  iHmepecamu  64eHoi, 00 AKUX
GIOHOCAMbCS KEAHMOEA XIMisA, KEaHmosa Oioximisa i
00CHIOJNCEHHST  CNIHOBUX — eeKmie  MONEKYIAPHO2O
KUCHIO NPpU GiON02IYHOMY OKUCHEHHI.

Pesynomamu pobim B. O. Minaeeoi wupoxo
yumyiomoscs y c8imosiu Haykoeiu aimepamypi. Ha
CbO2OOHIWHIL OeHb, 34 OAHUMU BCEC8IMHbOI a2eHyil
«Google Axaodemisny, odoyenm B. O. Minacea mae
Haykosutl petmute Xipwa h = 22, 3aeanbhe uucio
yumysano 1348 (3 nux 879 - uucno yumysamsv 3a
ocmanui 5 p.) 3a danumu 6asu «Scopusy 6oHa mae
inoexc Xipwa, saxiu ckraoae 19.

KarouoBi ciioBa: cmepoioni  copmonu, 2emo2iobin, 36 ’S13y8aAHH  MPUNJIEMHO20 KUCHIO,
OKUCHIOBANbHE (POCHOPUNIBAHH AHANIMUYHA XIMisl, CHEKMPOCKONIL, MEMOO CAMOY3200HCEHO20
noJsl, Memoo KOH@ieypayitinoi 63aemMo0ii.

Hemonasno, Bocenun 2020 poky, Uepkacbkuil HallloHaIbHUM yHIBepcUTET iMeH1 boraana
XwMmenbHuupkoro (YHY) BincBsiTkyBaB 75-piuHuii 10BUIeHM Bif JHS HapopkeHHS 1 50 pokiB
HayKOBOI JISUTBHOCTI JOIleHTa Kadeapu Ximii Ta HaHomatepiaio3HaBcTBa UHY, kanmumata
xiMiyHuX Hayk Banentunu OnexcanzapiBHu MiHaeBoi. Buknanau Builly npucBsTUia Ouiblie
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TPUIALSATH JBOX POKIB CBO€i HaykoBo-megaroriynoi pobotu B UYHY migrorosui
BHUCOKOKBaJTI(hIKOBAaHUX XIMIKIB-aHAJIITUKIB Ta 010JI0TIB, SIKI PAIIOIOTh B IIKOJIAX Ta HAYKOBO-
BHpOOHMYMX Jaboparopisx YepkammHu, a TakoXX JaJieKo 3a il MeXaMH IO BCi YKpaiHi.
3HauHUl BHECOK JAoleHT MiHnaeBa 3poOuia B CIpaBl CTaHOBJCHHS YepKachbKoi MIKOIH
aHAITUYHOT 1 (I3UYHOI XIMIi, MOJEKYJISIPHOI CHEKTPOCKOIMIi, Mpo IO CBiAYaTh ii HAyKOBI
myOJikaliii — MaiKe MBCOTHI CTaTel B 3apPEECTPOBAHUX KypHajIax cucTeMu «Scopus» [1-37],
3 MoHorpadii, 15 miapy4HUKIB Ta OJU3bKO TUCSAYl HUTYBaHb 3a 0a3010 «Scopusy.

Banentnna OnexcanjpiBHa 3akiHUmWiIa XIMIYHUN (akyapTer TOMCBHKOro J1ep>KaBHOIO
yHiBepcuTeTy B 1967 p. Ta acmipantypy TAY B 1972 poii 3a ciemiaapHICTIO aHATITHYHA XIMisl.
B ToMy x poli 3axucTiiIa AucepTaliio Ha 3400yTTs HayKOBOTO CTYNEHsS KaHIUAaTa XIMIYHUX
Hayk. HaykoBa misiuka ozepskaia IikaBi pe3ysibTaTH 3 JOCIIDKEHHS aacopOIlii Ha MOBEPXHI
apceHily raiito, SKi 3roJloM Oyl BIPOBaPKEHI Y BUPOOHUITBO 3 HAMIBIPOBIIHUKOBUX
Mmartepianis. Ilicns 3akinuenHs acnipantypu B. O. MinaeBa mpartoBanga MOJIOAUIMM HayKOBUM
criBpobitHuKkoM B Cubipcbkomy Bigninenni AH CPCP B Incturyri ximii Hadtu. B 1974 p.
nepeliuia Ha mocajy CTaplioro BHKIajgaya KaparaHJUMHCHKOTO JEp’KaBHOTO YHIBEPCHUTETY
(KaplV), ne notim mpairoBaia JOLUEHTOM Ha Kadeapi aHamITHUHOI XIMii BIIPOJOBXK 15 pokiB
no 1989 p. Bemuka poauna B. O. MinaeBoi Ta ii 4oJjoBiKa Ha TOM yac MPOXKUBAJIA y MICTI
Kuegi, ToMy pa3om 3 HUM 1 CHHOM BOHa, 3a BOJICIO JIOJI, nepeixanu A0 Ykpainu. Banentuna
OnekcanapiBHa po3nodaia poOoTy Ha rmocaii gouenTta kadenpu ximii YHY 1 mparrioe Ha 1mii xe
nocai Maixke 32 poku 0 TEEPIIIHBOTO Yacy.

B Kazaxcrani (KaplV) mouent B. O. MinaeBa goBruil 4ac BUKIIagana aHAIITUYHY Ta
bBUYHY XiMi0, 3aiiManach XIMI€I0 XaJIbKOTEHIAIB, TEOXIMIYHHUMHU TOCTIKECHHIMH IS
reoJiorii LlentpansHoro Kazaxcrany ta kopo3siero MetaniB y maxrtax Kaparannu. B Vkpaini
(YHY) nponosxuiia CBOT METOAMYHI HANIPAIIOBAHHS B TaTy31 BUKJIAIaHH] aHATITHYHOT XIMii.
HayxoBuii mpauiBHuK Bujana 15 migpy4HUKiB 1 TOCIOHUKIB 3 aHAJIITUYHOI XIMIi Ta 110 pi3HUM
CHEIKypcaM, BKIIOYalOYd METOJIM MaTeMaTUyHOi 0OpOOKM Ta 3aCTOCYBaHHSI KBAHTOBOI XiMii
B CIIEKTPAJIbHOMY aHai31.

Banentuna OnekcannpiBHa MiHaeBa — 0JiHa 3 TIEPIIUX BUKJIAIa4uiB XIMIKIB-aHATITHKIB
B YKpaiHi, fika IodYaja BIPOBAJKyBaTU Ta BUKOPUCTOBYBATH METOJM KBAHTOBOI XiMii
CaMOY3Ir0JKEHOTO MOJIs Uil MOJIEKYISIpHUX opOiTanel 1 MeToa KoHQIrypauiiHoi B3aeMOii
IpU po3paxyHKax yJIbTpagioeTOBUX CHEKTPIB A 3a1ad aHaimiTuuHoi XiMii. 3 2002 poky
BOHA moyayia po3paxyHku iH(ppauepBoHux (IY) cnekTpiB cTepoinHHX TOPMOHIB (€CTpioil,
€CTpajioi), a TAaKOK OpPraHIYHMX KOMIUIEKCIB 10HIB MeTaniB (MiAl 1 1uHKY). KBaHTOBI
pPO3paxyHKH HAyKOBOI JislYKW 3a ocTaHHI 10 pokiB Ha OCHOBI Teopii (YHKIIOHATY I'YCTUHU
(DFT) s T4 cnekTpiB KOPTUKO-CTEPOINHUX TOPMOHIB CTAJd BI3UTHOIO KAapTKOIO HAILIOTO
YVHIBEpPCUTETY Yy CIIpaBl BUKOpPUCTaHHsS KoyinBajbHOI Y cmekrpockomii aToMHUX sijep npu
aHaJli31 4YacTOT KOJIMBaHb Ta HPHU BH3HAYEHHI 3B’S3KIB TOPMOHIB 3 peLenTopamu
[2-6, 11, 18, 35]. CymicHO 3 BUEHUMMH IHIIMX KpaiH HE0 OyJIo BIPOBAIKEHO PaJioyacTOTHY
TEXHIKY BUMIpPIOBAHHS TEpa-reprioBoi 00JaCcTI KOJIMBAJIBbHUX HU3BKO-4AaCTOTHHUX CIIEKTPIB
CTEpOiMHUX TOPMOHIB Ta iX KOMOIHAIIHHOTO pO3CIFOBaHHS CBITJIa, IO € BAXJIUBUM
JOCSATHEHHSM 1 IHHOBALIIMHUM KPOKOM B MEIUKO-O10JIOTTYHIM rany3i HayKu.

JloBruii yac nmpuseprtaB yBary jonieHta B. O. MiHaeBoi Hampsim 010xiMil 1 0i0(i3uKu
MoJekymsapHoro kucHio [1, 7, 36]. Ha mnHaykoBiii HuBI cBOro >XHTTS Bamentuna
OnekcaHnpiBHA 3aBXAM BiquyBaja TeIUly MIATPUMKY PILAHOIO YOJOBIKY Hpodecopa
b. II. MinaeBa, sikuil € BIJOMHM HAayKOBHUM JisildeM B ramy3i kBaHToBOi ximii. HaykoBuii
TaHJEM HOJPYXOKS PpO3IJIsIaB CIIHOBI €(EeKTH eNeKTpoHHUX chektpiB O, Ta aHami3
peakuiiiHo1 37aTHOCTI KUCHIO. Humu Oyno posrisHyTo XiMmiuHi peakuii mosekynun O 3
OpraHiYHUMH PEYOBHMHAMHU Ta BPaxOBaHO OCOOJIMBOCTI AlaMarHiTHO1 OyZOBH MOJIEKYJIU Ta
MOJXKJIMBI NEPEXOAU EJIEKTPOHIB, SIKi 3a00poHEHI 3a cHiHOM. lIpojoBxyrouum BHUBYATH Ta
JOCIKYBaTH TOPIHHS OpraHidYHUX CIOJYK B IOBITPl, HAYKOBI PO3IVISIHYJIU NPUUYHHY
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BUHUKHEHHS MEPIINX paJuKaliB (YaCTUHOK 3 HECIapeHHM cIiHOM). Tak ropsrtb MeTaH i
IpoIaH MpH MiJHECEHH1 cipHUKA. B momym’i cipHUKa paaukall MOKe BCTYNAaTH B PEAKIIIO 3
O, 1 okucHioBatu MeTaH 10 CO; 1 BOJAM 3a paXyHOK paJUKalIbHO-JIAHI[IOTOBOI'O MEXaHI3MY
ropiHHs. Slka npuYMHa HPUPOJHBOTO OKHUCHEHHS TIUIIOKO3W B JKMBIM KIITHHI 1 YoMy L€
BiIOyBaeThcsi? HaykoBa gisiuka posrisgana (EpMEHTH IUIFOKO30-OKCHJa3u Ta MOHO-
OKCHUTEHAa3 METOJaMHU KBAaHTOBOI XiMii 1 MOKa3aja sIKUM YMHOM CITIH-OpOITabHa B3aEMOJIS B
CYMEpPOKCH/I-I0HI 3HIMa€e CHIHOBY 3a00poHy B OionoriyHomy okucHeHHi [34, 36]. IlikaBi
edexTu criH-opOiTanbHOI B3aeMoali Oyau OTpuMaHi Uil HPOLECIB 3B S3YBAHHS KHUCHIO 3
reMorio0iHom [1].

3HauHuil 1HTepec y 0araThboX XiMiKiB-aHaJITHKIB Ha rmo4atky 2010-x pokiB BHKJIMKaB
PO3BUTOK MOJIEKYJISIPHOT €JEKTPOHIKM Ha OCHOBI XIMIYHMX HAHOTEXHOJOrIH. B wmiit cdepi
MpOBOAMJIA CBOI HAyKoOBl JociuifkeHHs noueHT MinaeBa B. O. [8-33]. OcHoBHUMH
3n100yTKamMu B 1M ramysi € ananiz [Y, Bumumux 1 ynpTpadioneToBUX CIEKTPIB METajlo-
OpraHiyHUX KOMIUIEKCIB IOHIB IpHUJiI0, PYTEHII0, MOJIEKYJ] pOJAHIIB, KCAHTEHIB Ta
BEJIMUE3HOTO Kjacy rerepo|8|uupkyneniB. byno mocmimkeno OaraTto iHIIUX OAapBHUKIB 1
JOMIHOGOPIB SIK €MITEepIB Ta CEHCOpIB JUIsl MOJIEKYJIsApHOi enekTpoHiku. Lli poOotu
IIpOBEJIEH1 B paMKax KadeIpaabHUX Ta ABOX ACPKOIOKETHUX IPOEKTIB.

[1ig yac yMcneHHUX HayKOBUX CTaXyBaHb B yHiBepcuTeTl Jlinueninry (1994-1998) ta B
BUILII KOpoJiBChbKill TexHiuHiM mkom B Crokrosemi (1999-2014) y IlIBewii noueHt
B. O. MinaeBa mnpoBojuiIa KBaHTOBO-XIMIYH1 JOCHIKEHHS OPTraHIYHUX JIOMIHOQOpPIB 1
HaIIBIPOBIIHUKIB ~ JOMOBAaHUX KOMIUIEKCAaMU 10HIB  TpHUBAJIEHTHOro Ipuaio, sKi
BUKOPUCTOBYIOTHCSI B CYYaCHHUX OpraHIYHUX cCBiTIOBHIpoMmiHiorounx aionax (OCBJl a6o
anraiiickoro MoBoro — OLED). Lli poGoTu nOCTIiiiHO 1 A0BOJI MHUPOKO LUTYIOTHCS B CBITOBII
miteparypi [12, 20, 22].

Banentuna OmnexcanzapiBHa € aBTopoM 144 HaykoBHX cTaTei, 3a(iKCOBaHUX B
MDKHapoaHuXx Oi0miorpadiunnx 06azax manmx 1 Mae iHaekc Xipma h=19 3a manumu 6a3u
Scopus (3aranbpHa KuTbKiCTh 927 nutyBanb). 3a manumu Google Scholar mae h=22 (1348
uutyBanb). Ciig BiAMITUTH, 1m0 01071iI0METpUKa YKPAiHChKOT HAYKH BU3HAYWIIA PEUTHHTOBE
Miciie HaykoBUX 3100yTkiB Bamentunm OnexcanapiBHu MiHaeBOW Ha 1 SITHAAIATIN
CXOJMHIII cepell yCix HayKoBIIB yHiBepcuTeTiB MinictepctBa OcBitu 1 Hayku ta Axanmemii
Hayk Ykpainu B rajysi HAHOTEXHOJIOTII. Ii ocArHeHHs B HAYKOBUX MyOiKanisax 3 ananizy 14
CIEKTPIB CTEPOITHUX TOPMOHIB 1 I'€TE€PO-LUPKYJIEHIB 3aJIUIIAIOThCSI OCHOBHUMHU CBITOBUMU
JOCSATHEHHSIMU B IIUX Tally3siX.

HaykoBi 3m00yTkm pomenta MinaeBoi B. O. € 3araapHoBu3HaHuMH. He wmeHm
3HAYUMOIO € 1i HaBYajbHA A1IbHICTh. COTHI BUIIYCKHHKIB XIMIKIB, 010JI0T1B, SIK1 IPALIOIOTh B
IIKOJIaX, KOJie/PKaX, YHIBEPCUTETaX, HAYKOBO-JOCIITHUX Ta 3aBOJCHKHX J1a00paTOpIsiX BIASTIHI
BanenTtuni OnekcanpiBHi 3a rMOOKI TEOPETUYHI 3HAHHS Ta MPAaKTUYHI HABUYKHU, HAOyT1 B
CTiHaxX pigHOoro yHiBepcutery. KokHa AuWcCHUWIUIIHA, SKYy 3a JOpPYYeHHSIM Kadeapu Beme
norieHT MinaeBa B. O. cynpoBOIKY€eThCS AKICHUM HAaBYAJIbHO-METOIUYHUM 3a0€3TMCUCHHSIM:
CydacHi IPyHTOBHI HaBYaJIbHI MPOTPaMH, €JIEKTPOHHI KOHCIIEKTH JICKI[iH, JeTaIbHI METOJUYH1
PO3poOKu 10 1a00paTOPHUX 1 IPAKTUUHUX 3aHATh, IAKETH KOHTPOJIbHUX 3aB/IaHb.

Bucoky npodeciiiHicTh, BAMOTJIMBICTD, TPUHIIUIIOBICT, Oa)KaHHS SKICHO MIATOTYBAaTH
CTYIEHTa J10 BUKOHAHHS CBOiX MpodeciiHuX 000B’S3KIB y MallOyTHHOMY — OCHOBHI pUCH
nouenta Minaesoi B. O. six Bukiagaya.

Bnsuni Banentuni OnexkcanapiBHi 1 MosoAl HaykoBLl Kadenpu. Bona Oyma ix
BUKJIaJJau€M-HACTaBHUKOM HE€ JIMIIE Y CTYJIEHTChbKI POKH, a ¥ B MepioJ CTaHOBJICHHSA
MoJsiofioro menarora, HaykoBus. llocTiiiHo crnpusna npodeciiHoMy 3pOCTaHHIO MOJIOIUX
KOJIET, 3ayJalia iX J0 aKTUBHOI HAYKOBOI AISUTBHOCTI.

Banentuno Onekcannpisuo! Bamr TBopunii HAyKOBUH MOIIYK TPUBAE, MONEPEaY — HOBI
BIIKpUTTS, HAYKOBI MEPEMOTH Ta JOCATHEHHs. 3uunMo Bam TBopuux ycmixiB 1 HATXHEHHS,
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BTUICHHSI BCIX 3aAyMIB 1 3/1HCHEHHS HaW3aloOBITHININX Mpiid, POJMHHOrO TeIma 1 JitoOoBI,
MUpY 1 371aroau B cim’i!
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Summary. Shaforost Yu. A., Boyko V.ILut. , O.A. Associate professor V. A. Minaeva
celebrates 75 years from her birthday

Introduction. This article covers the main periods of life, scientific and pedagogical activity of
the candidate of chemical sciences, associate professor of Cherkasy national university —
Valentina Olexandrivna Minaeva.

Purpose. The main purpose of this review is to illucidate the creative life path-way of the
associate professor V. O. Minaeva during 50 years of her scientific carrier. In the article there
are reflected the significant achievements of the scientist and her contribution in the field of
analytical chemistry and IR spectroscopy of steroid hormons, O, binding by hemoglobin and
oxidative phosphorylation processes. The materials of the article and the list of references
acquaint the readers with the directions of scientific activity and with scientific interests of the
scientist, which include quantum chemistry and investigations of the molecular oxygen spin effects
during biological oxidation.

Methods. Results being described and discussed in this article are obtained by quantum-
chemical methods (DFT, MC SCF, MRCI, TDDFT, linear and quadratic response in CASSCF
method) and by experimental studies with the FT-IR, Raman and UV-vis spectroscopy methods.

Results.Three main groups of V. O. Minaeva studies are discussed here; (i) theoretical
analysis of IR and Raman spectra of steroid hormons including THz applications, (ii) calculations of
spin-orbit coupling effects in O, molecule and in its enzymatic reactions, (iii) studies of absorption
and luminescence spectra of organic semiconductors used in emitter layer of light emitting diodes
(OLEDs). The results of associate professor V. O. Minaeva studies are well cited in the world science.
According to the world agency “Googlr Scholar” the associate professor V. O. Minaeva has the
Hirsch index h=22 and the total number of 1348 citations (879 since 2015 year). According to
"Scopus" Minaeva V. O. has the Hirsch rating h = 19.

Originality. Electronic mechanisms of dioxygen activation by glucose oxidases, by mono- and
di-oxygenases through electron transfer from FAD cofactor or from substrate itself to superoxide ion
are the first physically well-grounded mechanisms of overcoming spin prohibition in biological
oxidation. The role of low-frequency vibrations ofsteroid hormons(including the THz applications) is
shown and explained for the first time. The detailed analysis of FTIR and Raman spectra of numerous
heterocirculenes is also an original contribution and achievement of ChNU chemical group led by
V. O. Minaeva.
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Conclusion. Valentyna Oleksandrivna Minaeva has spent more than thirty years of her
scientific and pedagogical activity to the teaching and training of highly qualified chemists-analysts,
which are working in schools, scientific and research-production laboratories of Cherkasy region, as
well as behind and throughout Ukraine. Associate Professor Minaeva made a significant contribution
to the establishment of the Cherkasy School of Analytical and Physical Chemistry, Molecular
Spectroscopy, as evidenced by her scientific publications — more than half hundred articles in the
Scopus-registered journals (some of them are presented in Refs. [1-33]), 3 monographs, 15 textbooks
and about a thousand citations. The main achievements include analysis of IR, visible and ultraviolet
(UV) spectra of steroid hormons, metal complexes of iridium and ruthenium, xanthenes, rhodanides
and a big new class of [8]circulene compoundss. During last 10 years V. O. Minaeva has based her
quantum calculations on the density functional theory (DFT) for the force fields of steroid hormones;
their IR spectra became the hallmark of our university in respect to hormones vibrational
spectroscopy, in analysis of hormone—receptor interaction and recognition. Introduction of terahertz
radiofrequency techniques for the studies of steroid hormones low-frequency IR spectra together with
their Raman scattering measurmentsprovide an innovative step in this important branch of the
medico-biological science.

Keywords: steroid hormons, triplet oxygen binding by hemoglobin, oxidative phosphorylation,
analytical chemistry, IR and UV spectroscopy.
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