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Pedepar:

1. JocipskeHOo CrieKTpasbHi BJaCTUBOCTI JIIHIMHUX HEUTPAJIbHUX MTOJIIMETUHOBUX CKBapaiHOBUX, MEPOLiaHIHOBUX
0apBHUKIB Ta X OCHOB B 3aJIeKHOCTI Bif, 6ymoBu. [TokazaHo, o CIIeKTPHU [IOTJINHAHHS CKBapaiHiB, MepoliiaHiHiB Ta ix
OCHOB YYTJIMBI 1O THUIIy Ta JIOKaJi3alil JOHOPHUX aTOMIB y JI-CIIPSDKEHIN €JIEKTPOHHIN cucTteMi. [IpoBeneHo
KBaHTOBO-M€XaHIUHUI1 aHaJli3 PO3MO/AiNy 3apsiy B ONHOBUMIPHUX N-€JIEKTPOHHUX CUCTEMax IIPM iHXeKuii 1-5
HOCIIB 3apsfiB, 30KpemMa [pY NOJOBXEHHI JIiHIMHYX Ta YIIMPEHHI NOJTiMETMHOBUX JIAHIIIOTIB, IIOKa3aHO (POPMYBaHHS
COJIITOHOMNOIIOHMX XBUJIb. BU3HAU€HO, 10 TPU (POPMYBaHHI IJIiIBOK 6APBHYKIB CIIEKTPU MOTJIMHAHHS 3MilllyIOThCS,
1110 0OYMOBJIEHO arperai€elo MoJIeKyJl, sKa 3aJIeXXUThb Bifl po3nofiny 3apszis y ix xpomodopi. [Ipu B3aemogii
0apBHUKIB 3 yJiIepeHamu y IIJIiBKax Ta pO3UMHAX Ma€ MicClie Tepedy10Ba €JIEKTPOHHOI CTPYKTYPH, sIKa
IIPOSIBJISIETHCS Y BUIJISIZII HOBUX CHEKTPAJIbHUX €(EKTIB. 3a JOMOMOroOl0 KBAHTOBO-MEXaHIYHMX PO3PaXyHKiB

II0Ka3aHo, 110 BiZi0yBaeThCs IEPEHECEHHS 3apsiAy Bif, MOJIEKYJl 6aPBHUKIB /10 BYIJIeLleBUX HAHOCTPYKTYP. Y BUIIAIKY



KOBAJIEHTHOT'O 3B'$13Ky MK JIiHITHUMU MOJIeKyJlaMy 6apBHUKIB i PpynepeHamu C60 nepeposnoiin MOJIeKyIsIpHIX
opbiTajyier KOMIJIEKCIiB BiIPi3HSIETHCS Bifl aHATIOTIYHUX KOMILJIEKCIB 3i CTEKOBOIO B3aeEMOIi€l0. 7SI pO34YMNHIB
IIPOTUIYXJIMHHUX IIperapariB JOKCOPYyOillMHY, a TaKOX reMUUTabiHy, 110 MiCTSITh T-CIPsDKEHI GPparMeHTH 3
anbOYMiHOM CIOCTEPIraeThCs KOMIIEKCOYTBOPEHHS SIK Pe3yJbTaT MiJ € IHAHHS MOJIEKYJI JIiKapChKUX MTpenaparis 10
apOMaTUYHUX aMiHOKUCJIOT. PO3paxoBaHi KOHCTAHTH 3B'SI3yBaHHS JOKCOPYOILIMHY 3MEHIIYIOThCS IPY KOHIOTaLlii
MOJIEKYJI i3 30JI0TUMU HAaHOYAaTMHKAMU IIPU 36€PEXXEHHI Micllb 3B’a3yBaHHs. OTpHMMaHi pe3yIbTaT MOXKYTb 3HAUTH

IofaJibui€ BUKOPUCTAaHHS TIPpU CTBOpeHHi aKTUBHUX €JIEMEHTIB JJIs1 0iOHAaHOTEXHOJIOTIH Ta HaHOCJIeKTpOHiKI/I.

2. The work deals with systematical study of the structure and properties of n-conjugated molecules with different
topology without interaction between them, as well as in the complexes based on them and manifestations of the
interaction in the condensed state. For linear n-conjugated molecules on the example of neutral polymethine
squarain, merocyanine dyes and their bases in low-concentrated solutions, where the interaction between the
molecules can be neglected, it is shown that the spectra of these molecules are sensitive to the type and location
of heteroatoms, donor-acceptor functional groups in the n-branched electronic system. Quantum-mechanical
analysis of charge distribution in one-dimensional ni-electron systems at injection of 1-5 charge carriers, in
particular for the elongated linear and broadened polymethine chains was performed and the formation of soliton-
like waves was shown. The formation of dye-based films leads to shift of the absorption maximum compared to the
spectra in solution, due to the aggregation of molecules, which depends on the charge distribution in their
chromophores. The broadening of the absorption spectra of dyes in films in comparison with the spectra in
solutions is the result of molecular interaction, namely the formation of aggregates of different types. The dye
interacting with fullerenes in films and solutions causes the electronic structure rearrangement, which manifests
itself in new spectral effects. Ability of fullerene to form stable ooo- complexes with biologically active compounds -
derivatives of 1,3-oxazole containing donor -acceptor substituents is considered basing on the spectral and
quantum-chemical analysis. For antitumor solutions of doxorubicin as well as gemcitabine containing n-
conjugated fragments with albumin, complexation is observed as a result of the addition of drug molecules to
aromatic aminoacids. The calculated doxorubicin binding constants decrease under conjugation of the molecules
with gold nanoparticles. The obtained results can be applied in the creation of active elements for
bionanotechnology and nanoelectronics.
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