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Pedepar:

1. B pucepTauiiiniil poboTi BUSIBIEHO 0COOJIMBOCTI 6Y,0BY aTOMapHUX KjlacTePiB HEOPraHiYHUX
HaMiBIPOBiIHUKOBUX MaTepiaiB, BCTAHOBJIEHO 3B'sI3KM MiXK OYZ0BOIO KJIACTEPIB i CTPYKTYPOI MAaKPOUYaCTUHOK
BIZIITOBiAHMX MaTepiasiiB, OIMCAaHO BUTOTOBJIEHHS i JOCIIIKEHO BJIAaCTUBOCTI HAHOKOMIIO3UTIB. BUSIBJIEHO KylacTepU
nifBuIeHOoi cTabinbHOCTI (“Marivyni”) B Mac-crieKTpax Jla3epHoi abiisiii mepokcumy UHKY, 3alIpOIIOHOBAHO Cepilo
BKJIaJIEHUX O0OJIOHOK, SIKA iX ONKCYye 3 aTOMApHOIO TOYHICTIO. KBAHTOBO-XiMIYHMMU 06YKCIIEHHSIMU BUSIBJIEHO
3HIDKEHHS CUMeTPii KiacrepiB ZnO, nosicHeHe epekroM SHa-Tesnepa, 3anpoloHOBAaHO MOJIEJb 3aPOAKOYTBOPEHHS
TeTparnohiB. B mac-cnekTpax jazepHoi abssaLii HoguiB KpeMHilo i repmaniio ineHTHdiKoBaHO cepii kiacTepis pizHOI
CTPYKTYpH: JIAHLIIOJKKOBI, KifblleBi, 06'eMHi. KBaHTOBO-XiMiYHUMU OOUYMCIIEHHSIMY BU3HAUYE€HO CTPYKTYpU
HaNCTabiNbHIMNX i30MepiB, o6unciieHo ixHi cnekTpu 4 i KP. Po3po6yieHo MeTog, CUHTE3y BOGHUX KOJIOiLiB
“mariunux” ksactepiB CdSe, BCTaHOBJIEHO poJib (PYHKIIOHATIBHUX IPYI CypPaKTaHTy — LUCTEIHy. 3alIpOIIOHOBAHO

PAIL IPaKTUYHUX 3aCTOCYBaHb HAHOCTPYKTYP.



2. The thesis describes found peculiarities of structure of atomic clusters of inorganic semiconductor materials,
establishes connections between the structure of the clusters and structure of macroparticles of the
corresponding materials, and reports methods of production and studies of properties of the nanocomposite
materials important for modern nanophysics and nanoengineering. Zinc peroxide has been suggested and used as
a precursor for the production of zinc oxide clusters. The mass spectra of clusters (ZnO)n have been measured, in
which the clusters of enhanced stability, so called "magic" clusters, (ZnO)n have been found at n = 34, 60, 78, 168.
The increase in the efficiency of the formation of the "magic" clusters of ZnO and CdSe was found catalyzed by
alkylamines. A series of nested shells of (ZnO)n, n = 12m2, m = 1, 2, 3, ... is proposed. It describes the "magic"
clusters at n = 60, 168 with "atomic accuracy”, and predicts the composition and structure of the next "magic"
clusters in the series at n = 360, 660 and larger, which are still undiscovered. The shells are classified in the
notations of Goldberg and Conway. Quantum-chemical calculations revealed the symmetry reduction of the
nested-shell clusters of ZnO, which is explained by the Jahn-Teller effect. A model of ZnO tetrapod nucleation has
been elaborated. lodine has been used as a terminator of "broken" bonds in Si and Ge clusters. The series of
clusters of Sinlm and Genlm of different structures (chains, rings, cages) have been identified in the mass spectra
of the products of laser ablation of Sil4 and Gel4 powders. Quantum-chemical calculations revealed the structures
of the most stable isomers of the clusters. Their IR and Raman spectra have been calculated. Subnanometer sized
Ge clusters of cF8 crystalline structure (diamond structure) have been found in the amorphous silicon-
germanium-manganese alloy films. New method for the synthesis of stable aqueous colloids of (CdSe)33,34 "magic"
clusters has been developed, and the role of functional groups of cysteine surfactant has been investigated. CdSe
nanoplatelets of atomically precise thickness have been revealed in the cadmium octanoate matrix and
characterized by optical absorption and photoluminescent spectroscopic methods, including time-resolved ones.
Several practical applications of nanostructures are suggested. Porous silicon is used as a reducing agent for
production of Ag, Au, Pt nanoparticles. The advantage of the method is the chemical purity of the resulting
colloids. Porous silica exhibits a similar reductive activity: Ag nanoparticles of 1 nm and 10 nm in diameters are
grown in pores of 3.5 nm and 13 nm diameters, respectively. Translucent conductive porous nanocomposite
SnO2@Si02, promising for applications in photoelectrochemical and photovoltaic devices, has been prepared by
chemical vapor deposition method. The effect of photothermal sorption of gases in nanoporous glass (3.5 nm pore
diameter) has been revealed. It manifests itself in the dynamic change of gas permeability through the membrane,
when the membrane temperature is controled by optical irradiation. The effect is caused by the change of the
dominant diffusion mechanism (surface or bulk) of the gas with the variation of the temperature. The effect of the
local field enhancement by plasmonic nanoparticles has been employed for optical recording in copper
nanoparticles-silica nanocomposite, using second harmonic of the femtosecond Ti:Sa laser radiation for recording.
The fundamental wavelength was used for erasing. Concentrated colloids of Au@SiO2 nanoparticles have been
developed for application as a contrast agent for X-ray studies of living organisms.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:
Comnia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. ImMuTpyK AHIpiit MUKoJIaioBUY

2. Dmytruk Andriy Mykolayovych

KBasmigikamis: k. ¢.-m. 1., 01.04.05
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ImutpyK AHIpiit MUKOIaioBUY

2. Dmytruk Andriy Mykolayovych

KBasidikanis: k. ¢.-m. n., 01.04.05
InenTudgikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. FOxumuyk Bosogumup OsiekcaHIpoOBAY

2. Yukhymchuk Volodymyr O.



KBasigikanis: 1. ¢.-m. 1., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jopomenko Ipuna FOpiiBHa

2. Dorochenko Iryna Yu.

KBasidikanis: 1. ¢.-m. 1., 01.04.05
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. €niceeB €Bren AHATOMINOBUY

2. Eliseev Evgen Anatoliyovich

KBasmigikanis: 1. .-m. 1., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



PeuenseHTu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi

IisIJIbHOCTI

Suenko Jleonin IlerpoBuy

Suenko JleoHin IlerpoBuy

FOpuenko T.A.



