O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0521U101124
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 13-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Maxno CranicsiaB MukosaiioBu4

2. Makhno Stanislav M

KBasidikanis: . ¢.-m. u.

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cneniaabHOCTI: 01.04.18

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: Pizuka i ximis nosepxHi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcCTy: 28-04-2021

CnenianbHICTB 32 OCBITOIO: paniodisuka Ta eleKTpoHiKa (pi3nyHa enekTpoHika)

Micue po6oTH 3400yBayva: Incrutyr ximii nosepxHi im. O.0. Uyiika HaujonanbHoi akaziemii Hayk Ykpainu

Kog, 3a €IPIIOY: 03291669

Micuesnaxo,szeHHa: ByJI. [enepana Haymosa, 6yx. 17, M. Kuis, 03164, Yxpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 26.210.02

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HcTuTyT XiMii moBepxHi im. O.0. Uyiika HauioHanbHOi

aKkageMii HayK YKpaiHu

Kog, 3a €JIPIIOY: 03291669

Micue3Haxoa KeHHS: By [enepana Haymosa, 6ya. 17, m. Kuis, 03164, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

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

ITloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HaujoHanbHoi
akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 03291669

Micue3Haxoa>KeHHSI: By ['enepana Haymoga, 6yx. 17, M. Kuis, 03164, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. Enextpodi3uyHi BIaCTUBOCTI MTOJiMEPHUX KOMITO3ULIIMHUX HAHOCTPYKTYPOBAaHUX MaTepialiB B HBY-Jiana30Hi

€JIEKTPOMArHiTHOTO CIIEKTpa

2. Electrophysical properties of polymer composite nanostructured materials in the microwave range of the
electromagnetic spectrum

Pedepar:

1. PoboTa Ha 37100y TTs1 HAYKOBOT'O CTyIIEHs OKTOpa Pi3vKo-MaTeMaTUYHUX HayK 3a creuianbHicTio 01.04.18 -
¢disuka i ximig noBepxHi. IHCTUTYT ximii nosepxHi iMm. O.0.Uyiika HAH Ykpainu, Kuis, 2021. ¥ po60Ti y3arasbHeHO
OCHOBHi [IPUHIUNY (POPMYBAaHHS HAHOCTPYKTYPHUX KOMIIO3ULIMHUX MaTepiasiB 1151 3a6€311€4€HHS] BUCOKUX
3HAY€Hb JIieJIEKTPUYHO] i MarHiTHOI NPOHMKHOCTI B HagBucokoyacToTHOMY (HBY) mianasoHi Ha OCHOBI Byryel,eBUX
HaHOTPyOOK (BHT), rpadpeHoBux HaHonnacTuH (I'HIT), reTepoCTpyKTyp, €J1€KTPOIIPOBIIHUX CTPYKTYP THUILY «SIPO-
060s10HKa». CPOPMYJILOBAHO KOHLIENIiI0 CUHTE3Y HOBUX HAHOCTPYKTYP 3 BUCOKAMM [IieJIEKTPUYHMMU BTpaTaMH,
BMKOPHCTOBYIOYM METOIY MOIM(PIKyBaHHS MMOBEPXHI M0JIiIMEPY Ta BUCOKOAUCIIEPCHUX OKCUAIB MOOUAOM Mifli Ipn

KOHILIEHTPALlisIX, SIKi 3a6e311e4yl0Th MaKCUMaJIbHUI IIPOSIB Mixk(dasHoi B3aeMoJii Ha es1eKTpo@i3niHi BJaCTUBOCT]



NIOJIIMEPHUX KOMIIO3UTiB. [T0Ka3aHo, mo 3HavyeHHs 0' Ta 0" B HBY-niana3oni komnosutis nnostimep — BHT micis
00po6ky BHT meTomoM 6€3KOHTAKTHOTO NOPiOHEHHS MaTepiajiB 3poCTaloTh Y 2 pa3y, a MOopir NepKOoJIsLjii
3MEHUIYETHCS Y 5 pasiB Ta CyTTEBO 3MEHIIYEThCS HACUIIHA IycTHHA aucneprosanux BHT. BusHaueHo ¢izuko-
XiMiuHi IpUHUMNY GOPMYBaHH BYTJIEL€BMiCHAX KOMIIO3UTIB i3 HAHOYACTMHKAMU 3aJ1i3a, HiKeJII0, KOOAbTY i ix
Kombinanismu. Opeprkano HaHoyacTuHKY NiCo Ha noBepxHi ['HII, SiO2, BHT. Metonamu TEM i POA nokasano, 1m0
po3mipu MeTasieBux ¢as cTaHoBiATh 20-30 HM Ta 3a6e3meuytoTs noruHaoTs EMB HBU-rnianazony 3aBasku
IIpUPOJHOMY (pepoMarHiTHoMy pesoHaHcy. CunTtesoBani rerepoctpykrypu CuS/CdS, Cu2S /CdS Ha ocHOBI
HaHOBOJIOKOH CdS 3 MopQoJiorielo «s1gpo-0060I0HKa» Ta aCIIEKTHUM 4ucIoM ~ 10. BcraHoB€HO, o nopir
nepkoJsuii nys cucrem 3 [IBI® cranosuts 0,05 o6’emHoro Bmicty. Cucrema 3 Cu2S /CdS mae Buwii
esniekTpodiznyHi napameTpu. Po3po6ieHo, CHHTE30BaHO Ta JOCHiIKEHO eleKTPodi3uyHi BJIaCTUBOCTI HOBUX
MarHiTHUX HaHOMAaTepiajiB i HAHOKOMIIO3UTIB 3 BUCOKUMU Ji€JIEKTPUYHMMU i MarHiTHMMu BTpatamu y HBY-
nianasoni EMB Ta mi1g CTBOpEHHS NOIIMHAIYKX MaTepiaiB. Kito4oBi c10Ba: HaIlBUCOKI YaCTOTH, TETEPOCTPYKTYPH,
MOPir nepKoJIsLji, KJIaCTEPH, IieJeKTPUYHA Ta MarHiTHA IPOHUKHICTB, [TOJIiMeP, HAHOCTPYKTYPHI KOMIIO3UTH,

MiX(a3Ha IOBEPXHS, ByIJleL€Bi HAHOTPYOKU.

2. The paper summarizes the basic principles of forming nanostructured composite materials to ensure high values
of complex dielectric permittivity and the magnetic permeability in the microwave range based on multilayer
carbon nanotubes (CNT), expanded graphite, graphene nanoplates (GNP), heterostructures, nanoferrites,
conductive structures such as core-shell. The concept of synthesis of a wide class of new nanostructures with high
dielectric losses is formulated using methods of surface modification of polymer and highly dispersed oxides (SiO2,
Al203, Sn02, TiO2) with copper iodide at concentrations that provide maximum manifestation of interfacial
interaction on electrophysical properties. It is shown that the values of o 'and o "on microwave range of composites
polymer-CNT after CNT treatment by contactless grinding of materials exceed 2 times of initial CNTs, and the
percolation threshold at low frequencies decreases more than 5 times and their bulk density decreases
significantly. A new method of synthesis of graphene nanoplates with adjustable dimensions by electrochemical
oxidation of graphite electrodes in an alkaline electrolyte has been developed. The formation of GNP was
confirmed by laser correlation spectroscopy, Raman spectroscopy, X-ray analysis and differential
thermogravimetric analysis. The results of the electrical studies have shown that GNP have high values
conductivity and polymer composites based on them have a low percolation threshold. Physicochemical principles
of formation of carbon-containing composites with iron, nickel, cobalt nanoparticles and their combinations are
determined. NiCo nanoparticles on the surface of GNP, SiO2, CNT were obtained. TEM and X-ray diffraction
methods show that the dimensions of the metal phases are 20-30 nm. The effective absorption of electromagnetic
radiation in the microwave range of such composites is due to the natural ferromagnetic resonance of nanoscale
metal structures. Synthesized CuS/CdS, Cu2S/CdS heterostructures based on CdS nanofibers with core-shell
morphology and aspect number ~ 10. It is established that the percolation threshold for
Cu2S/CdS-polyvinylidenefluoride (PVDF) and CuS/CdS-PVDF systems is 0.05 volume fraction. The
Cu2S/CdS-PVDF system is characterized by a more ordered crystalline structure and has higher electrophysical
parameters on the microwave. The electrophysical properties of new magnetic nanomaterials and nanocomposites
with high dielectric and magnetic losses in the microwave range of electromagnetic radiation and for the creation
of absorbing materials, media, coatings have been developed, synthesized and investigated. Key words: microwave
range, heterostructures, percolation threshold, clusters, dielectric permittivity and the magnetic permeability,
polymer, nanostructured composites, interfacial surface, carbon nanotubes.
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