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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BYE€HOI pagH): [ 26.001.08

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:
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InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3Haxoa>KeHH: 01033, m. Kuis, ByJI. Boslopumupceka, 64

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 29.17.01

Tema guceprauii:
1. HaHopo3MmipHi kiacTepy y BOJHEBO-3B'SI3aHUX MOJIEKYJISIPHUX PifHAX

2. Nanoscale clusters in hydrogen-bonded molecular liquids

Pedepar:

1. ocnimxeHa npo6yema GOpMYyBaHHS MOJIEKYJISIPHUX ACOLiaTiB B PilHAX 3 MKMOJIEKYJISPHUM BOJHEBUM
3B'SI3KOM METOJAMU KOJIMBAJIbHOI CIIEKTPOCKOIII] i KBAHTOBO-XIMIYHOI'O MOZEIOBAHHS. J1OCIiIKEHO
CIIEKTPOCKOIIIYHI IIPOSIBU IPOLIECIB KJIaCTEpM3allil B FOMOJIOTIYHOMY Psiii MOHOTIAPOKCHUJIBHUX CIIUPTIB Bif
METaHOJIy 1O JeKaHOJIy,  TAKOXX y TPETUHHOMY CIIUPTi TpeT-0yTaHoJi. llnsxom i301411ii OKpeMUx MOJIEKyJI i
HEBEJIMKUX KJIACTEPiB CIIMPTIB y HU3bKOTEMIIEPATyPHUX MATPULISIX i peeCTpallii KOJIMBAJILHUX CIIEKTPIB [IpU
[IOCTYTIOBOMY IiIBULIIEHH] TEMIIEPATypPU MaTPULLi TOOYI0BAaHO €KCIIEPUMEHTANIbHY MOJEJIb CTPYKTYPHUX
IIepeTBOPEHb, SKi Bij0yBaIOThCS B CIUPTax [py (Ha30BOMY I€pPeXO0i Bifl razy 4o piauHU. 3 BUKOPUCTaHHSIM
pe3yJbTaTiB NpoBeHeHux B HabnkeHHi B3LYP /6-31G (d, p) KBaHTOBO-XiMiYHMX PO3PaxXyHKiB BU3HAYEHO
KJIACTEPHUI CKJIAJ, NOCiIPKyBaHUX 3pa3KiB IPU Pi3HUX TEMIIEpPATypax i MoKasaHo, 10 nepedynoBa KJIacTePHOI

CTPYKTYPH B CIUPTaxX BiJi0yBaeThCS MIOCTYIIOBO Bifi HU3bKOMOJIEKYJISIPHUX JJO BUCOKOMOJIEKYJIIPHUX aCOLiaTiB.



[IpoBeneHo aHaJIi3 IMMPUH 3apeECTPOBAHUX CMYT Y NOIJIMHAHHS i IOKa3aHO, IO PO3MMUPEHHS CIIEKTPATIBHUX CMYT
IIpU MiJBUIIEHH] TeMIlepaTypy MOB'si3aHe 3i 30ibIIeHHSIM pO3MipiB KJlacTepiB y 3pasKy, 3pOCTaHHSIM iXHbOTO
KOoH(dOpMaIilfHOTO Pi3HOMAaHITTS, a TAaKOX 3 0OMEKEHUM 4aCOM JXUTTSI BOOHEBO-3B'sI3aHUX KylacTepiB. BusHaueHo
BILJIMB MaTepialy i30J11010490i MaTpHLi Ha 0COBIMBOCTI MIPOLECiB acowLjiallii MOJIEKYJI i301bOBAHOI PEYOBHHU.
Po3paxoBaHO TepMOAMHAMIYHI ITapaMeTpH Pi3HUX KJIACTEPIB CIIUPTIB i MOKa3aHOo, 10 €HTPOIIilHI epeKTn
IIPU3BOJATD [0 NO3UTUBHUX 3HAYeHb 3MiHU BeJIMYMHU eHeprii ['i66ca npu popmMyBaHHi K UIUKIIYHUX, TaK i
JIAaHLIIOKKOBUX CTPYKTYp. [lokazaHo, 0 B CIMPTax 3 JOBIIMMU aJIKiIbBHUMU JIAHIIOXKKAMU CTepUYHE
BiZJIITOBXYBaHHS [IOYMHAE BifirpaBaTyl 3Ha4YHy POJIb i KOHKYPY€ 3 BOOHEBUM 3B'sI3KOM, BHACJIIOK YO0 3pOCTa€e

BiZJHOCHA KiJIbKIiCTb JIQHIJIOKKOBUX CTPYKTYP i MOHOMEDIB.

2. The problem of molecular associates forming in liquids with intermolecular hydrogen bonds was investigated by
methods of vibrational spectroscopy and quantum-chemical simulation. Spectroscopic manifestations of
clustering processes in homologous series of monohydric alcohols from methanol to decanol as well as in tertial
alcohol tert-butanol were investigated. Individual molecules and small alcohol clusters were isolated in low-
temperature argon and nitrogen matrices. Their infrared spectra were registered during gradual heating of the
matrix. These experiments allowed constructing an experimental model of the structure transformations in
alcohols during the phase transition from gas to liquid. Quantum-chemical calculations of optimal geometries and
corresponding vibrational spectra of different alcohol clusters were carried out in the approximation B3LYP /6-
31G (d, p). The cluster compositions of the investigated samples at different temperatures were determined. It was
shown that the transformation of cluster structure in alcohols occurs gradually from small clusters to bigger ones.
The analysis of the bandwidths of the registered absorption bands was carried out. It was shown that the
broadening of the spectral bands with temperature increasing is related to the increasing of cluster sizes in the
sample, the growing of their conformational variety and shortening of the lifetime of hydrogen-bonded clusters.
The effects of isolating matrix material on the peculiarities of the clustering process in the isolated substance were
determined. It was shown that in the alcohols with longer alkyl chains (beginning from octanol), where the steric
repulsion plays an important role and competes with hydrogen bonding, the relative number of chain structures

and monomers increases.
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Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
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