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1. CiexTpasbHi BIaCTUBOCTI (PYHKIIOHAJIBHUX Mi-€JIEKTPOHMICTKAX MOJIEKYJISIPHUX CUCTEM 3 HAlIPABJIEHUM

[IepEHEeCEeHHSIM eJIEKTPOHHUX 30y KeHb

2. Spectral properties of the functional pi-electron containing molecular systems with direct electronic excitations
transfer

Pedepar:

1. lucepraliiiro IpuCBAYEHO EKCIIEPUMEHTAIbHOMY JOCIIIPKEHHIO CIIEKTPAIbHUMU METOLAMU IIPOLIECIB
NIEPEHECEHHS €JIEKTPOHHUX 30YI)KEHb B CUHTETUYHUX Ta 610JI0TYHUX (PYHKIIOHATIBHUX CIIOJIyKaX, IO MICTSITh y
CBOEMY CKJIaJli I1i-€JIEKTPOHHI CUCTEMH, i CIIEKTPAIbHOTO MIPOSIBY COPOLiIHUX BJIACTUBOCTE MTOJIIMEPHOTO
komIuiekcy [IBC-TTAAN. Ha oCHOBi BCTaHOBJIEHOI B AMCEPTaLilHill pOOOTi iepapxii eHepreTUYHUX PiBHIB MOJIEKYII,
nigiopaHuXx 11711 BAKOPUCTAHHS SIK JIAHOK (PYHKIIOHAJIBHUX MOJIEKYJISPHUX CUCTEM, 3[iiCHEHO M3aiiH HU3KH ITi-
€JIEKTPOHMICTKUX CIIOJIYK, IO CKJIQAAIOThCA 3 2, 3 Ta 12 JIaHOK, i CIIEKTpaJIbHE TECTYBaHHS HAsIBHOCTI MIPOLECIB
HaIpaBJIEHOTO [IEPEHECEHHS €JIEKTPOHHUX 30yIKE€Hb Y IIUX CII0JIyKaX. EKCIiepuMeHTaNbHO BCTAHOBJIEHI OCHOBHI
LEHTPU JIOKaJli3allil €IeKTPOHHUX 30Y/I’)KEHb Y 3a3HAa4€HUX CIIOJIyKaxX; 30KPEMA, B PsJli HyKJI€OTUAMICTKUAX CIIOJIYK

TPUILJIETHI 30y I’)KEHHSI [1€3aKTHUBYIOTHCSI Yepe3 KOMILJIEKC, 110 YTBOPIOETHCS. MK CyCiIHIMU aZleHO3HOBUMMU Ta



TUMIZIIHOBUMU JIaHKaMU. JJOCJIIDKEHHSM IOTJIMHAHHS Ta JIIOMiHecUeHLii mosiMepHoro koMiuekcy [IBC-TTAAN
BCTaHOBJIEHO, 1110 IJIiBKU 11bOT0 I0JIiIMEPyCOPOYIOTh JOMIIIKY 3 BOAHUX PO3UMHIB; 30KpeMa, HallepeKTHBHille
copbyeTbcs ¢peHos. EkciepuMeHTanbHO II0Ka3aHo, 110 BUKOPUCTAHHS CllelialbHOi TEPMOOOPOOKY 103BOJISIE
otpumatu miiBku [IBC-TIAAN, siKi nif yac copOyBaHHS HE PO3UMHSIOTHCS Y BOfi. Taki IJIiBKM MOXYTb OyTH

BMKOPHCTaHi SIK CEHCOPY 3 OIITUYHMM BiJIFyKOM Ha HasSBHICTb (PEHOIY Y BOT,.

2. Thesis contains the results of experimental investigations of the electronic excitation energy transfer processes
in synthetic and biological compounds (which contain pi-electron systems) by spectral methods and spectral
manifestation of sorbtion properties of the grafted co-polymers on the base of chemical complementary
poly(acrylamide) and poly(vinylalcohol) (PVA-PAAN). Based on the obtained in present work hierarchy of excited
energy levels, the design of supramolecular systems that have the properties of one-way triplet exciton
conductivity was done. The functional compounds consisting of 2, 3 and 12 links were created. The spectral testing
of their functionality (direct triplet excitation energy transfer) was carried out. The centres of the electronic
excitations localization in these functional compounds were identified. The experimental data obtained prove that
electronic excitations in the oligonucleotide 5’CCCGGGTTTAAA3' and the biological polynucleotides
macromolecules are localized and deactivated from the complex (like exciplex) formed by adenosine and
thymidine links. These results are confirmed by the data obtained from the investigations of molecules destruction
of the mentioned-above compounds under UV-irradiation. The theoretical calculations of the electronic excitation
passing through the functional macromolecule (that consists of 12 links) were done. The results of these
calculations are in the good agreement with the experimental data obtained. The optical absorption and spectral
luminescence investigation of PVA-PAAN showed that films of this polymer complex sorbed impurity molecules
from water. The impurity molecules of benzene ring average size (e.g. phenole molecules) are sorbed by PVA-PAAN
films more effectively. The processes of polymer films dissolving in water take place simultaneously. It is shown
that the thermal annealing (with the help of special methods) of PVA-PAAN films allows to obtain non-dissolving
polymer films which possess high sorbtion ability. The polymer films modified by such method are proposed to be
used as the sensors with optical response on phenole presence in water.
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