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PE®EPAT

OObeKT  wHccleoBaHMs:  IUIa3MOHHBIE  HAHOYACTHIIBI  cepedpa
Pa3TUYHBIX Pa3MEPHOCTEN U UX DIEKTPOCTATHUECKUE aHCAMOIIH.

Llens wuccnenoBanus: pa3pabOTKa METOJOB MOJYYEHHS] KOHBIOTATOB
MJIa3MOHHBIX ~ HAHOYACTHI[ cepebpa ¢ KpacUTeleM, DJIEKTPOCTATHYECKUX
aHcamOJyied TJIa3MOHHBIX HAHOIIACTUH cepebpa W OIEHKa BO3MOXHOCTH
WCITOJIb30BaHMS aHCaMOJIe HaHOIUIACTHH cepedpa B MOBEPXHOCTHO-YCHJICHHOMN
KOMOWHAIIMOHHOM CTIEKTPOCKOITUH.

3amaun UCCIICZIOBAHUS: pa3paboTka METOJIOB CHHTE3a
KBazuc(pepuueckux M IUIOCKMX  IUIA3MOHHBIX ~ HaHOYacTHWIl  cepebpa
KOHTPOJMPYEMOTO pa3Mepa B BOJHOW M HEBOIHBIX Cpelax; pa3paboTka METOAUKH
comoOunm3auud  ruaApodOoOHBIX HAHOYACTHI] cepedpa; pa3padoTka METOAUK
MOBEPXHOCTHOW XMMHYECKOH MOAM(PHUKAIMN IJJA3MOHHBIX HAHOYACTHI[ M
HAHOIUIACTUH cepedpa; pa3paboTka METOAUKM KOHBIOTAIlMM KpacuTelsi C
TUTA3MOHHBIMA HAHOYACTULIAMU cepedpa; pa3paboTka MeTOIUMKH (POPMUPOBAHMS
AIIEKTPOCTATUYECKUX aHCaMOJiel TMIIa3MOHHBIX HAHOIUIACTHH cepedpa B BOJHOM
cpeze.

B pesynprare BbionHEHHS PabOThI OBUIM pa3pabOTaHbl METOIUKH
CHMHTE3a KBa3UCHEPUYECKUX U IUIOCKMX IUTA3MOHHBIX HAHOYACTHUIl cepedpa
KOHTPOJIMPYEMOTO pa3Mepa B BOJAHON M HEBOJIHBIX CpelaxX, METOANKH XUMUYECKOM
MOIU(HUKAIIMK TTOBEPXHOCTH TUIA3MOHHBIX HAHOYACTHI[ U HAHOIUIACTHH cepeodpa,
MeToarKa (OpMHpOBaHMSI KOHBIOTATOB HAHOYACTHIl cepebpa ¢ KpacuTeleM u
MeToarKa (POPMUPOBAHUS IEKTPOCTATHUECKUX aHCcaMOJiell HaHOTUTaCTUH cepebpa
B BoJiHOM cpepe. MccaenoBanbl MOpdoJIoTHs U ONTUYECKUE CBOMCTBA TIJIa3MOHHBIX
HAHOYACTHUI[ cepedpa pa3IMuHbIX Pa3MEPHOCTEH, UX KOHBIOTATOB C KPacHTEIEM H
UX JJIEKTpOCTaTUYECKUX aHcaMOneil. Pacrpenenenuve HaHoudacTull cepebpa 1o
pasMepaM  KCCIIEJOBAaHO TIpU TOMOIIM  MPOCBEUHMBAIOUIEH  AJIEKTPOHHOM
MUKPOCKOIHH. YCTaHOBJICHA d(PPEKTUBHOCTD IMJIA3MOHHBIX HAHOIUIACTHH cepedpa
B ITOBEPXHOCTHO-YCUJIEHHON KOMOMHAIIMOHHOM CIIEKTPOCKOIHUH.

O0beM nUIIIIOMHOW pabOTHI COCTaBISIET 55 cTpaHuI], BKItouyas 24
pucynka u 1 Ttabmuity. [lpm wanmucanum paboThl OBUTO WCTHONIB30BaHO 93
JUTEPATypHBIX WCTOYHWKA. KIiTloueBble CIOBa: HAHOYACTHILI  cepedpa,
IUIA3MOHHbIE HAHOYACTHUIbI, MOBEPXHOCTHO-YCHJI€HHA KOMOWHAIMOHHASA
CIEKTPOCKONUSI, MIOBEPXHOCTHBIN MJIA3MOHHBIH Pe30HAHC.



PODEPAT

AG’ekT JnacrienaBaHHs: ITUIA3MOHHBIS HaHAYacIilbl CpI0Opa PO3HBIX
naMepHacIsy 1 1X 3JEKTPacTaTbIYHbISA aHCaMOJT.

[pnp pacnepaBaHHA: pacHpalioyka MeTajay aTpbIMaHHS KaH roraray
IJIa3MOHHBIX ~ HaHavacIil cpi30pa 3  ¢apbaBaibHIKAM, 3JIEKTPACTATHIYHBIX
aHcaMOJIIy TUTa3MOHHBIX HaHA4YacIill cp30pa 1 alPHKAa MaryeiMacii ix
BBIKAPBICTAHHS ¥ TTABEPXHEBA-Y3MOIIHCHAN KaMOIHAIBIIHAN CTIEKTpacKarii.

3anausl Jlaciie/TaBaHHS: pacnparoyka MeTanay CIHTI3Y
KBa3ic(ephIYHBIX 1 IUIOCKIX IUIA3MOHHBIX HaHayaclil cpi0pa KaHTpajroeMara
maMepy Vy BOJHBIM 1 HSBOJHBIX acsApOUI3SAX; pachparoyka METOABIKI
camoOumi3anpll  TiapadoOHBIX HaHAvaclill cpi0pa; pacmpanoyka MeETOAbIKI
KaH roraipli (papbaBaibHiKa 3 TUIA3MOHHBIMI HaHayacIliami cpa0opa; pacrparoyka
METOJIIKI  (papMipaBaHHS  3JCKTpPacTaTBIYHBIX  aHCAMOJSAY  TUTa3MOHHBIX
HaHaIIACIIH cp30pa Y BOJHBIM acspoI3i.

VY BBIHIKY BBIKaHaHHS pabOThI ObUTI pacmpaliaBaHbisi METO/BIKI CIHTI3Y
KBa31c(hEephIYHBIX 1 MIIOCKIX HaHAYACIII] cpa0pa KaHTpalroemMara rmamMepy, MeToIbIKi
XiMiuyHai MabpI(iKaIbl TaBepXHI MIa3MOHHBIX HAaHAYACIIII 1 HAHAIUTACIIH cpa0pa,
MeTonbIKa (hapMmipaBaHHS KaH'roraray HaHadaciim cpi0pa 3 (apOaBampHIKaM 1
MeToNbIKa (hapMipaBaHHS 3JIEKTPACTATBIYHBIX aHCAMOJSY HaHAIUIACIIH cprdpa ¥
BOIHBIM acsponn3i. JlacmemaBansl Mapdanorisi 1 anThUHBIA — YIacIiiBacIi
IUIa3MOHHBIX HaHAyacUlill cp30pa pO3HBIX M[AMEpHACLsy, 1X KaH oraray 3
(hapOaBasbHIKaM 1 1X AJIEKTPACTAThIYHBIX aHcamOusTy. Pa3MepkaBaHHEe HaHA4aCIIIIL
cpo0pa ma mamepax jgacielaBaHa 3 JaraMoraii mpacBeTHal dSJICKTPOHHAM
MiKpackamil. YcransgBaHa »(eKTbIyHACIhb IUJIa3MOHHBIX HaHayaciil cpiadpa ¥
naBepXHEBa-y3MOlHEHal KaMOiHallbIHAN CTIEKTpacKalii.

AG’éM JIpITUIOMHAM paboThl CKilajae 55 crapoHak, yKIoudaroubl 24
MagroHka 1 1 Ttabmimy. Ilpel HamicaHHi pabGoThl ObUIO BBIKapbicTaHa 93
JTaparypHbls  KpbIHIINBL — KirouaBbis — CJIOBBI:  HAHAIUIACHIHBI  cplI0pa,
IUIAa3MOHHBIA  HAHA4YacUilbl, TMaBepXHeBA-Y3MOIHEHAsi KaMOiHANbIHHAs
CIIEKTPACKAaIisi, NaBePXHEBbI MJIA3MOHHbI PI3aHAHC.



SUMMARY

The objects of investigation are plasmonic silver nanoparticles with
different dimensions and their electrostatic ensembles.

The aim of work is to develop methods for preparation of conjugates of
plasmonic silver nanoparticles with dye and electrostatic ensembles of plasmonic
silver nanoplatelets, and evaluation of the possibility of application of silver
nanoplatelets ensembles in surface-enhanced Raman spectroscopy.

The research objectives are: development of preparation methods for
quasi-spherical and planar plasmonic silver nanoparticles of controlled size in
aqueous and organic media; development of method for solubilization of
hydrophobic silver nanoparticles; development of methods for surface
modification of plasmonic silver nanoparticles and nanoplatelets; development of
method for conjugation of dye with plasmonic silver nanoparticles; development of
method for formation of plasmonic silver nanoparticles ensembles in aqueous
medium.

As a result of the studies techniques were developed for preparation of
quasi-spherical and planar plasmonic silver nanoparticles of controlled size in
aqueous and organic media, for chemical modification of the surface of silver
nanoparticles and nanoplatelets, for formation of conjugates of silver nanoparticles
with dye, and for formation of electrostatic ensembles of silver nanoplatelets in
aqueous medium. Morphology and optic properties of plasmonic silver
nanoparticles with different dimensions, their conjugates with dye and their
electrostatic ensembles were determined. Size distribution of the silver
nanoparticles was studied by means of transmission electron microscopy.

The thesis contains 55 pages, 24 figures, 1 table and 93 references.
Keywords: silver nanoparticles, plasmonic nanoparticles, surface-enhanced
Raman scattering, surface plasmon resonance.



