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V. BimomocTi npo gucepraniio
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Tema guceprauii:
1. MexaHi3mu B3aeMO[Iii B HAHOKOMIIO3UTAX JI-CIIPSIKEHUX OApPBHUKIB 3 HAHOCTPYKTYpaMu Ta 6i0MOJIeKyIaMu

2. Mechanisms of Interaction in Nanocomposites of nConjugated Dyes with Nanostructures and Biomolecules

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO BUBYEHHIO MEXAHI3MiB B3aeMO/Iii MOJIEKYJl GAPBHUKIB, 5IKi MAIOTh TI-CIIPSKEHY
€JIEKTPOHHY OyJ0BY 3 HAHOYACTMHKAMU Pi3HUX TUIIB (HAHOYACTUHKU 30JI0Ta, CPibia, ByrjeLeBi HAHOCTPYKTYpHU) Y
IJIiBKaX HAHOKOMIIO3HUTIB, a TAKOX 3 MOJIEKYJIaMU IIPOTEiHiB. [I0Kka3aHo, 1110 MAIOTh MiClle CYTTEBI BiMiHHOCTI
CIIEKTPiB OIITUYHOTIO NOIJIMHAHHS OapBHUKIB, OCa/I)KEHUX Ha HAHOYACTUHKH 30J10Ta, Cpibsa y NOPiBHSHHI 3i
CIIEKTPaMM, OTPUMAHMMU Bifl PO3YMHIB MOJIEKYJI 0aPBHUKIB, a TAKOXX Ha BiIMiHY Bif] CIIEKTPIB I1JIiBOK 6aPBHUKIB,
0CaPKEHMX Ha KBaPLOBI MiAK/IAIVHKY LUISIXOM HAlIMJIEHHS Y PI3HNX PEXXMMAX, [JIS SIKUX XapaKTEPHUM € YTBOPEHHS
arperaris Tumny J Ta H 3a71€>KHO Bif IBUIKOCTI OCa/I)KEHHS MOJIEKYJL. BCTaHOBJIEHO, 1110 IPU OCalyKeHHi 6apBHUKIB
Ha HaHOYACTHMHKU CPibJia Ta 30J10Ta CIOCTepiraeThes 3MiHa J-arperatii 6apBHUKIB, 10 HifTBEPIKYETHCS 3HAYHOIO
nepe6y10BOI0 CIIEKTPIB Ta 6ATOXPOMHUM 3CyBOM abCOPOLIHOI CMYTU Y IOPIBHSIHHI 3i CLIEKTPaMMU IJ1iBOK YACTUX

0apBHUKIB Ta po3unHiB. [IpoBeieHi KBAHTOBO-XiMidHi pO3paxyHKH OyZ0BU KOMILIEKCY OapBHUKA 3 HAHOYACTUHKOIO



cpi6s1a, BKa3yIoTb, 110 IPY B3a€MOZii 3 HAHOYACTUHKOIO Ha aTOMAaXx BYTJIELI0 MOJIEKYJIM 6apBHUKA CIIOCTEPIraeThCs
CYTTEBUI IEPEPO3NOIIN BEJINYMH 3aPAiB y MOPiBHAHHI i3 pO3MOLiNOM 3apsiB, SIKi XapaKTepHi [J1s1 aTOMIB BiJIbHOI
MOJIEKYJIM GapBHMKA, 110 MO>XKE [IPU3BECTHU 10 3MiH €JIeKTPOHHOI O6y[J0BU Ta 3MillleHHS CIIEKTPiB [IOTJIMHAHHSL.

2. The dissertation is devoted to studying the interaction mechanisms of dye molecules with n-conjugated electron
structures and nanoparticles of various types (gold nanoparticles, silver nanoparticles, carbon nanostructures) in
nanocomposite films, as well as with protein molecules. It is shown that there are significant differences in the
optical absorption spectra of dyes deposited on gold and silver nanoparticles compared to spectra obtained from
solutions of dye molecules, as well as, in contrast to the spectra of films of dyes deposited on quartz substrates by
sputtering in different modes, which are characterized by the formation of J and Htype aggregates depending on
the deposition rate of molecules. It was found that during the deposition of dyes on silver and gold nanoparticles, a
change in J-aggregation of the dyes occurs, which is confirmed by a significant reconstruction of spectra and a
bathochromic shift of the absorption band compared to the spectra of pure dye films and solutions. Quantum-
chemical calculations of the dye complex structure with silver nanoparticles indicate that when interacting with
the nanoparticle, there is a significant redistribution of charge values on the carbon atoms of the dye molecule
compared to the charge distribution of free dye molecule atoms, which may lead to changes in the electronic
structure and shifts in the absorption spectra.
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