O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0225U004735

Jep>KaBHHH peecTpaliliHui HoMep: 0124U002059

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 17-12-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramny: Cunre3 HaHOYaCTHHOK LUISIXETHUX METAaJIB (30710Ta, cpibiia)pisHoi popmu/po3mipy aiist
BMKOPHMCTAHHS Y SIKOCTI MiIKJIaOK, Ta KOMOiHyBaHHs Kos0igHux HY MeTasny 3 migkiaagkaMy, OTPUMaHUMU
TepMIYHMM HanuJIeHHIM, 118 nigcunenHs aii edexriB HY ta SERS-nigknanok. AHami3 epeKTUBHOCTI aHUX

METOZiB Ha 0cHOBi oTpuManux [1I1PC ta JIIIIIP cnekTpiB
IToyarok eramy: 01.2025
3aKkiH4YeHH4d eTamy: 12.2025

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a6o ITIB ¢izumyHOi 0c00H): IHcTUTYT disuku

HaliBNPOBiAHMKIB iMeHi B. €. JlamkapboBa HauioHanbHOI akageMii Hayk YKpaiHu
Kopg 3a €IPIIOY: 05416952

MicueSHaXOA)KeHHH: npocnekt Haykuy, 6ya. 41, m. Kuis, 03028, Vkpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

TenedoH: 380445254020, 380445258342

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

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 kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHui 06car ¢piHaHcyBaHHA (THC. rpH.): 700.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToguKy JeTeKTyBaHHsI BUOYXOHEeOe3euyHrX MaTepiasiB Ha ocHOBi meTofiiB SERS cniekrpockormii Ta

JIOKaJ1i30BaHOTO INOBEPXHEBOT'O IVIA3BMOHHOTO PE3OHAHCY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a technique for detecting explosive materials based on the methods of SERS spectroscopy and

localized surface plasmon resonance

Pedepar yKpaiHCBKOIO:

BripomoBk 3BiTHOTO Iepiony 6yJ10 CUHTE30BaHO psiji HAaHoYacTUHOK (HY) nmuisixeTHUx meTatis (cpibsio, 30710T0) 3a
IOTIOMOTOI0 METOJiB KoJ10ifHOi Ximil. dopma Ta po3mipu ganux HY 6ysiu BusHaueHi 3a fonomorow CEM Ta
CIIEKTPOCKOIIII IMHAMIYHOIO PO3CiOBAHHS CBiTJa. 3 JaHUX JOCJIIKEHb BCTAHOBJIEHO, 10 po3Mipu HY cTaHOBIIATH
10-1001M (y mesxkux BUIIQOKaX i eKisibKa coTeHb HM), popmMa HAaHOYACTHHOK — cpeprdHa, KyO6iuyHa, aHI30TpOIHA, Y
(opMi HaHOOOOJIOHOK i T. . By BUMIpPSIHI CIeKTpY ONTUYHOTO NOIrJIMHAHHA AaHux HY, i BU3HauyeHi 010KeHHS
CMYT IIJIa3MOHHOTO MOIJIMHAHHS, 110 € BaKJIMBUM 17151 TiI00PY pE30HAHCHOI JOBXUHYU XBUJIi 30yI>)KeHHS IJ151
paMaHiBCbKUX IOCiIPKeHb. MOJIEKyIM-aHaJIiTy B cyMmilli i3 cuHTe30BaHnMU HY HaHOCUIIKMCD Pi3HUMU CcIIOcO6aMu
Ha KpeMHi€eBi IifkiIanky, Ha sskux BuMiptosanucs [1TIPC curHanu. JJoBXXrHa XBUJIi 30yI>KyI04Oro jlazepa
nin6upasnack B 3aJ1€XKHOCTI Bif [TOJIOKEHHS IJIa3MOHHOTO pe3oHaHcy HY (457, 532, 671HM) 3a 10NOMOroo JaHoi
METOJMKHU BIIAJIOCh 3aPEECTPYBATU CMYTY PaMaHiBCbKOTO PO3CilOBaHH4, 1O BifIIOBIIAIOTh aHaJiTaM (i3 HU3BbKOIO
KoHLeHTpauieo Bifg 10-4 no 10-7M). Takox 6yso noegHaHno [ITPC ninknanky, CTBOpeHi i3 caMoopraHizoBaHUX
mapiB HaHocdep piokcuay kpeMHito (SiO2) Ta cuHTe3oBaHUx HY. 3a 0NOMOroo JaHOTo [O€HAHHS TaKOX

BIAJIOCh OTPHUMATU CIIEKTPU paMaHiBCbKOFO pOBCiIOBaHHH CBiTJIa BI,I[ aHaJIoTiB BI/I6YXOHC663HC‘{HI/IX PE€Y0BUH.

Pedepar aHIJIiHCBKOIO:

During the reporting period, a number of nanoparticles (NPs) of noble metals (silver, gold) were synthesized using
colloidal chemistry methods. The shape and dimensions of these NPs were determined using SEM and dynamic
light scattering spectroscopy. From the research data, it was established that the sizes of NPs are 10-100 nm (in
some cases, several hundred nm), the shape of nanoparticles is spherical, cubic, anisotropic, in the form of
nanoshells, etc. The optical absorption spectra of these NPs were measured, and the positions of plasmon
absorption bands were determined, which is important for selecting the resonant excitation wavelength for Raman
studies. Analyte molecules in a mixture with synthesized NPs were deposited by various methods on silicon
substrates, on which the SERS signals were measured. The wavelength of the exciting laser was selected
depending on the position of the plasmon resonance of the NPs (457, 532, 671 nm). Using this technique, it was
possible to register Raman scattering bands corresponding to the analytes (with a low concentration from 10-4 to
10-7 M). Also, SERS substrates created from self-organized layers of silicon dioxide nanospheres (SiO2) and
synthesized NPs were combined. Using this combination, it was also possible to obtain Raman light scattering
spectra from explosive analogs.

Ingexc YIK: 535.3, 544.77:535.36

Koau TemaTuyHHUX PYOpPHK: 29.31.27, 31.15.43.05

KepiBHuKH po60oTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi: Masyp Hazap Bonopumuposuy
HaykoBH# CTYHiHB: 1.pinocod

BueHe 3BaHHS:



InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBO-TexHiYyHa) npoayKuis (HTII)

Haszsa HTTI yKpaiHCBKOIO: HaHOYaCTHHKY MUISXETHUX METAJIB (30710Ta, cpi6a) pisHoi Gpopmu Ta po3mipis
Hazpa HTII aHrsiiicbKoI0: Noble metals (gold, silver) nanoparticles of various shapes and sizes

HTII, siky nepen6ayasiocsi CTBOPHUTH: CTBOPEHO

IIpuunHau, yepe3s aki HTII He 6ysio0 cTBOpeHoO:

OTpumaHi pe3yJsIbTaTH: Marepianu

l'asry3p 3aCTOCYBaHHS: [leTeKTyBaHHs aHAJIOTIB BUGYXOHEGe3eYHNX pedoBuH, SERS

PeecTtpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: 3a nonoMororwo MeToiB Ko10igHOI XiMii CMHTE30BaHO P HAHOYACTUHOK CPi6Jia Ta 30J10Ta Pi3HOI

¢dopmu (chepuuHa, KybiuHa, aHi30TpomnHa) Ta po3mipis (10-200HM)

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npunumnoBo HOBOI npoayKuii (Matepiasis,

TEXHOJIOTI} TOMIO) 4J1s1 3a0€3MeYeHHs] eKCIIOPTHOTO NIOTEHIialy Ta 3aMillleHHIO IMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHs1 HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

JopaTtkoBa iHdpopmauist:
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X. 3aKJII0YHI BiZOMOCTi

KepiBHHK 10pu ITMYHOI 0CO0H MenpHuk Biktop ITaBnoBuy
I. ¢.-M. H., 01.04.07
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