O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0218U001460

Jep>kaBHUH peecTpauiliHuIl HOMeP: 0116U000834

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 19-04-2018

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3ssa erany: EKCIIEPVIMEHTAJIBHE [ TEOPETVYHE BMBYEHHS HAHOOWCIIEPCHUX TA ITOJIIMEPHUX
CUCTEM, ITOBEPXHEBUX OI3NKO-XIMIYHUX ITPOLECIB I CTBOPEHHS EJJEKTPOXIMIYHIX CEHCOPIB

IToyaTok eramy: 01.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

TloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (200 ITIB ¢izmyHOi 0c00H): XapkiBchkuil HaLiOHATbHUIA

yHiBepcuTeT iMeHni B.H. Kapasina

Kopg 3a €IPIIOY: 02071205

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoHn: (057) 7051247, (057)7050241

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201020

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 816.665




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hanocucremu Ta HaHOBIOPSAKOBaHI MaTepianu: nu3aiH, Ppi3suko-XiMiuHi XapaKTepUCTUKM, OIITUMIi3allis yMOB

BUKOPUCTAHHS Y BUCOKUX TEXHOJIOTISIX, MEIULMHI, aHAIi3i.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nanosystems and nano-ordered materials: design, physic-chemical characteristics, optimization of application
conditions in high technologies, medicine, and analysis

Pedepar yKpaiHCBKOIO:

Merta po60oTHy - BUSICHUTY 3aKOHOMIPHOCTI KOaryJsiLii eJIeKTpoJliTaMy Ta B3a€MOJii 3 OpraHiyHUMU 6apBHUKaMU
KOJIOIIHUX YaCTMHOK HaHOAiaMaHTiB Ta ¢ysepeHa C60. BUCBITIMTY 0COOIMBOCTI BIVIMBY OPraHiyHUX JOMILIOK Ha
KHUCJIOTHO-OCHOBHI B3aeMOZii iHAMKATOPHUX 6aPBHUKIB 3 aHIOHHUM I10JIi€JIEKTPOJIITOM Ta IOBEAiHKYU TaKUX
0apBHUKIB B BOZHUX PO3UYMHAX KaTiOHHOTO I0JIieJIeKTPOIiTy. [IpoBecTy MoJIeKy IIpHO-AHAMIYHEe MOJIe/II0BaHHS
MilleJl iOHHUX I0BEPXHEBO-aKTUBHUX PEYOBUH i COJIbBATOXPOMHOIO iHAMKATOpa 6apBHUKA B MilleJax 3 NOJAbIIMM
CITIiBCTABJIEHHSIM 3 €KCIIEPUMEHTAIbHUMU CIEKTPAJIbHMMU JaHUMU. OLlepKaTy KilbKiCHI XapaKTepUCTUKA
nucouianii cepii pyryopecieiHoBUx 6apBHUKIB B AMMETUIICYIb(OKCUI Ta ieHTUPIKyBaTU CTPYKTypU TayTOMEPIB
LIMX CIIOJIyK B po3unHax. OLiHUTH MOXKJINBICTb BUKOPUCTAHHS piBHAHHS JleBica [j1s1 afcopOLUiliHuX mapiB ioHHUX
[IOBEPXHEBO-aKTUBHUX PEUYOBMH HA MeXi [10fiNy Boga,/MoBITpst a60 Boja,/Maciio. Po3pobuTy HOBi KBAHTOBO-
XiMiYHI METOIU OOCIIIKEHHS CIIPSIKEHUX ITOJIIMEPIB Ha OCTOBI PEryJIspU30BaHUX MiAXOMIB TEOPii 3B'I3aHNX
Kyiacrepis. TeOpPeTUYHO AOCAITUTH Ta CPOPMYIIOBATH OCOOINBOCTI MaCIITaOyBaHHS BJIACTUBOCTEN JUCKPETHUX
BUIAIKOBUX MO3aiK BUCOKOI LIIJIBHOCTI y METPUKAX, 4Ki BU3HAYAIOTbCS KPUCTAJIYHUMU CTPYKTYPAMMU IIiIJIOKOK.
BuBueHHs 6y0BU Ta MOPQOJIOTiYHOI CTAbiIbHOCTI FOCTPOKYTHUX HAHOYACTUHOK CPibia. JocigKeHHs
CIEKTPaJIbHUX Ta (PJIyOpPECLEHTHUX BJIACTUBOCTEN iHI0IiIHOBUX GAPBHUKIB y MOJIEKYJISIPHOMY cepenosuili. O1iHKa
TOKCHYHOI Iii BogHOi sucnepcii HAHOTPYOOK IIpY BBELleHHI IlypaM. Po3pobuTu eseKTpoxiMiuHi ceHCOpH Ha OCHOBI
OpraHo-KpeMHE3eMHUX MaTepiaiB 1151 BUBHaYEHHS aHTUOKCUAAHTiBOlepKaHi pe3yJIbTaTy i HOBU3HA - BIEpILE
OL[IHEHO arperaTuBHY CTiMKICTb CUJIbHO PO3BEEHUX TiipO30JIiB AEeTOHALIMHMX HAHOiaMaHTIB I10 BiJTHOLIEHHIO [0
€JIEKTPOJIITiB, TOKa3aHO MOXKJIMBICTb PO3KJIaEHHS KaTiOH-aHIOHHUX acoIliaTiB 6apBHUKIB TIi MIi€t0 TiIp030JIiB
HAHOJZiaMaHTiB, JOBEIEHO CUJIbHY KOaryJooouy /ilo 6apBHUKIB Ha rifgposodi ¢pyanepeny C60, ocobamBo 1o
BiJHOLIEHHIO J10 [ii HEOPraHiYHUX €JIEKTPOJIITiB. Briepie BUSBIEHO BIUIMB OPTaHiYHUX JOOABOK HA CTaH KUCJIOTHO-
OCHOBHUX PiBHOBAr iHIMKAaTOPHUX GAPBHUKIB, 3B'13aHMX MAKPOMOJIEKYJIAMHU IOJIi€JIEKTPOJIITY, @ TAKOXK BUCBITJIEHO
rOJIOBHI PUCH BIVIMBY KaTiOHHUX IOJIi€JIEKTPOJIITIB HA aHAJIOTIYHi piBHOBAru. [IpoBeieHe MOJIEKYISIPHO-AMHAMIYHE
MOJIEJIIOBAaHHS JO3BOJIWJIO BIIEpIIE TEOPETUYHO OLLIHMTH JIOKAJIi3allilo i riparaliilo CoJbBaTOXPOMHOIO iHAMKATOPA
Paiixapara B Milleslax iOHHMX IIOBEPXHEBO-aKTUBHUX PEYOBUH i MiATBEPAUTU BUCHOBKH, SIKi paHille poouiucs,
BUXOJISTYM 3 CIIEKTPODOTOMETPUYHUX BUMIPIOBaHb. Briepiie omep>kaHo Habip mapaMeTpiB piBHOBAr, mepiI 3a Bce -
TepMOJMHAaMIYHMX KOHCTAHT Aucouialii cepii ¢pyryopecuieiHoBux 6apBHUKIB B IUMETUIICYIb(OKCHU], 32 JOIIOMOI 00
CIIEKTPO(POTOMETPUYHOTO Ta [Y-CIIEKTPOCKONIYHOrO METO/IiB BIIEPILE AOBEAEHO CTBOPEHHS JIAKTOHHOI CTPYKTYP
MOHOAaHIOHY 5'-amiHodyopecueiny B po3unHax. Ofep>kaHo HOBE PiBHSIHHS CTaHy OJ1s afcOpPOLifHNX MapiB iOHHUX
[IOBEPXHEBO-aKTUBHUX PEYOBMH Ha MexXi Boga,/diioify; moKa3aHo IOMUJIKOBICTh MOMKUPEHOTO JOTeNep B
JliTepaTypi BUKOPMCTaHHs piBHSAHHS JleBica AJ1s 1poro BUIaaky. OnrcaHo MaTeéMaTHUYHi i aJIrOpUTMi4HI OCHOBU
PO3pO6IEHOr0 IPOrPAMHOTO TTAKETY /1711 PO3PaxyHKIB CIPSDKEHUX MOJIiMepHUX cucTeM. ONKUCaHO TaKOX
HEEMITIpUYHI TECTU 3alIPONIOHOBAHOTO paHile MeToay L1-perysspusalii po3B'sa3KiB piBHSIHb TEOPil 3B'43aHUX
kiacrepis. Ha npuknazi gsoxaToMHoi Mosiekysiu F2 aHasnizyeTbcst 6y0Ba XBUIbOBOI QYHKII i KprBa MOTEHLiaIbHO]
eHeprii. [lokazaHo, 110 HaBiTh [IPY BEJIMKUX 3HAYEHHSX PETyJISIPU3YIOUOro NapaMeTPy, KOJIU PO3Mip aMILIITygHOTO
Hab0py 3HAYHO CKOPOYYETbCSI, PO3PAXyHKOBUI METO[] IPUBOAUTD [0 SIKICHO KOPEKTHOTO OIUCY IPOLEecy
nucoujauii. JocifykeHo niaHapHi JUCKpeTHI po30oUTTs 3pocTanHs [lyaccoHa-BopoHoro. JloknagHo onvucana

CTpPYKTypa rpaHullb. [ToHsaTTS pebep I'abpiess nommpeHo Ha NOCiIKyBaHUI IUCKPETHUI BUNafgoK. CTaTUCTUYHI



Pe3yJIbTaTU NIPENCTaBJIEH] 1151 pO30UTTS B LIJIOMY, & TAaKOX IJ1S1 TIIMHOXWH BUIIAAKOBUX 00JIaCTEN 3 33JaHUM
qucsoM pebep. YcepenHeHi BificTaHi 10 CYCifiB y MeTpulli, 110 BUBHAYAETHCS PESKUMOM 3POCTaHHS 3aPOJIKa,
cIiBCcTaBJieHO 3 EBKJIiZIOBOI0 MeTpHUKOIO. JIiHIIHICTb 110 Yncy pebep BUSIBJIEHO [1J1 YOTUPbOX XapaKTEePUCTHUK,
[IOB'S13aHUX 3 MaclITabyBaHHIM. BUKOHaHO MozeMoBaHHsI MOP(OJIOTiuYHOI CTabiIbHOCTI HAHOYACTHMHOK Cpibia, sIKi
ckiananucs 3 44-1156 aromis, mo 6ysu cTabinizoBaHi nosiBiHiIOBUM crinpToM. JJocimkeHi Ta TpoaHati3oBaHi
CIIeKTPaJIbHI Ta PJyopecLeHTHi BaacTUBOCTI 6apBHUKIB D205, D149 Ta D102 y 16 pi3HUX MOJIEKYISIPHUX
PO3YMHHUKAX. BCTaHOBJIEHO, 1110 BBEJEHHS BOOHOI AyCIepCii ByryelleBUX HaHOTPYOOK HE YMHUATD IIOMITHOTO
BIUJIMBY Ha CTaH i NOBELiHKY €KCIIEPMMEHTAJILHUX MyPiB. PO3p06ieHi npoueaypy eJ1eKTpOXiMiYHOrO BUSHAYEHHS
nodaMiHy Ta KBepLIETUHY [103BOJISIIOTh KOHTPOJIIOBATH SIKiCTb JIKiB, 1[0 MiCTATb AOodaMiH Ta KBEPLETHH SIK aKTHUBHI
KOMIIOHEHTH. [Ipoueypy xapakTepu3yeTbCs 3a40BiIbHIMY METPOJIOTIYHUMU XapaKTEPUCTUKAaMU, Ta IIPOMILIIN

anpobaliilo Ha peasbHUX 00'€KTax.

Pedepar aHIJIiHCBKOIO:

Aim of the study. This study is aimed to reveal the regularities of nanodiamonds and fullerene C60 coagulation of
colloidal particles via electrolytes and their interactions with organic dyes. Another aim is to elucidate the
peculiarities of organic additives on the interaction of indicator dyes with an anionic polyelectrolyte and to
examine the behavior of such indicators in cationic polyelectrolyte aqueous solutions. Molecular-dynamics
modeling of ionic surfactant micelles was furthered by studying the locus and hydration of a solvatochromic dye in
these pseudophases. Another target was to determine the quantitative parameters of dissociation of a series of
fluorescein dyes in dimethylsulfoxide and to identify the structures of tautomers in solution. The possibility of
application of the Davies equation to the ionic surfactant adlayers on water/air and water /hydrocarbon interfaces
was examined and a modified equation was proposed. The development of new quantum-chemical methods of
study of conjugated polymers based on the theory of coupled clusters was a purpose of theoretical part of the
investigation. Another objective was the theoretical study and formulation of features of the scalable properties of
discrete random dense tessellations in metrics that are determined by the crystal structures of the substrates.
Also, the morphological stability of silver nanoparticles was investigated theoretically. Finally, experimental studies
included the properties and fluorescent ability of indoline dyes in moleculaar environment, the evaluation of the
toxicity of the nanocarbon tubes aqueous dispersion, and development of electrochemical sensors based on
organo-silica materials for determination of antioxidants. Obtained results and their novelty. For the first time the
aggregative stability of strongly diluted hydrosols of detonation nanodiamonds and fullerene was determined and
quantitatively characterized, the dissociation of cation-anionic dye complexes in the presence of nanodiamonds is
proved. The strong coagulative influence of cationic dyes on the fullerene hydrosol is confirmed. For the first time
the influence of organic additives on the acid-base equilibria of indicator dyes in polyelectrolytic aqueous solution
was quantitatively characterized. The differentiative influence of cationic polyelectrolytes on the protolytic
properties of dyes was revealed. The molecular-dynamics simulation allowed revealing the locus of the
solvatochromic Reichardts dye in CTAB and SDS micelles and thus to confirm the experimental data concerning
the hydration character of cationic and anionic surfactant micelles. For the first time the set thermodynamic
dissociation constants of a series of fluorescein dyes in dimethylsulfoxide was determined via the
spectrophotometric method; the vis- and infrared spectroscopy methods allowed to prove the lactonic structure
of the monoanion of 5'-aminofluoresecein. A new version of the equation of state of ionic surfactant in monolayers
was proposed and the inapplicability of the Davies equation in its common form to the adlayers was demonstrated.
The mathematical and algorithmic foundations of newly developed program package for calculations of conjugated
polymeric systems have been described. Also the nonempirical L1-regularization approach to solution of coupled
cluster equations which was developed recently has been tested. As an example the F2 diatomic molecule wave
function and corresponding potential energy curve were analyzed. It was demonstrated that even at large values of
regularization parameter (when the number of amplitude significantly shrinking) the presented method leads to
qualitatively correct description of dissociation process. Planar discrete Poisson-Voronoi tessellations have been
investigated. The structure of the boundaries is described in detail. The concept of Gabriel edges is extended to



the discrete case under study. Statistical results are presented for the tesselation as a whole, as well as for subsets
of random domains with a given number of edges. The averaged distances to neighbors in the metric, determined
by the growth mode of nuclei, are compared with the Euclidean metric. Linearity in the number of edges is found
for four scaling characteristics. The modeling of morphological stability of silver nanoparticles consisting of 44-
1156 covered by polyvinyl alcohol was performed. The spectral and fluorescent properties of dyes D205, D149, and
D102 were characterized in 16 organic solvents. The introduction of a suspension of carbon nanotubes displays no
significant influence on the state and behavior of cats. The developed electrochemical procedures of 4-(2-
aminoethyl)benzene-1,2-diol and quercetin determination allow to check the quality of the corresponding
medicals. The analytical procedures were examined using real systems.

Ingexc YIK: 546;54-386, 541.8

Koau TemaTuyHHUX PYyOpHK: 31.17

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: Muenos-Iletpocsan Mukosna OtapoBud
HayKoBHI CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HaHocuCTeMM Ta HAHOBIIOPSIKOBaHI MaTepianm
Ha3zBa HTII anrJificbKo0: Nanosystems and nano-ordered materials

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3acTocyBaHHs: 72.10.1 [JocaimkeHHs i po3po0KY y rajty3i IPUPOIHUYMX HAyK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Creopuru 3aranbHy cxemu BUHUKHEHHS, CTabiizanii Ta pyitHyBaHHS PO34nHiB (ysiepeHis B "no6pux"
Ta "MOraHuX" PO3YMHHUKAX, IOMUPUTHU YSIBJIEHHS OO0 TifpO30JIiB HAHOAIMAa3iB, BUSBUTH 3arajibHi PUCH Y BIIUBI
po3zuuHiB [TAP, nosienekTpoJiTiB, KajikcapeHiB Ha CTaH COJII00i1i30BaHUX iOHIB Ta MOJIEKYJI, CTBOPUTH METO
PO3paxyHKy KOPeJIbOBAHOI XBMUJIbOBOI (PYHKILi ?-CHCTEM Ha OCHOBI TeOPii 3B's13aHUX KJIACTEPIB, peaji3yBaTh MeToH, y
BUTJISAi KOMIT'IOTEPHOI IPOrpaMu, IIPOUIIOCTPYBATU MOKIIMBOCTI HOBOTO IiZXOy O PO3PaXyHKIB €JIEKTPOHHOI
Oy[l0BU MOJIEKYJI; CTBOPUTHU MOJEJb [JIsl aHaJIi3y 3BOPOTHOI 3MiHM (POPMU HaHECEHUX HaHOKaTali3aTOpiB B yMOBax
XiMiYHOi peaxliii, peasisyBaru ii y BUIJISi KOMII'IOTEPHOI IPOrpaMu, IPOLTIOCTPYBATH MOKJIMBOCTI 1 0COBIMBOCTI
MoOJeJli;ofepKaTi Ta BUSHAUYNATU (Pi3UKO-XiMiUHI XapaKTepUCTUKU OPraHO-KPEMHE3EMHUX MaTepialiB i3
NPULIETTIEHMMU Ha TIOBEPXHIO Ipynamu amiHopoc(OHOBOI KUCIOTH; PO3POOUTH KOMIT'IOTEPHY MOJEJIb [JIs
MOJIEKYJISIPHO-ITMHAMIYHOTO MOJI€JII0BaHHSI HAHOYACTHUHKU CPibJIa, 1110 OBEPXHEBO CTabiliz0BaHa MOJIiBiHITOBUM

CIIUPTOM; PO3POOUTHU H

ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 2017-2019 pp.
3aKiHYeHHS eTamy:

Crnio>kuBavi NPOAYKILii: BH3 Vkpainu

IlepcneKTHBHI PUHKHU. -

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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