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1. KBanTOBO-XiMiuHMI1 OonHUC (Pi3NKO-XIMIYHUX XapaKTEPUCTHK PAAUKaJIiB Ta iOH-pafyKaliB 3 CYNPS’)KEHUMU

3B'I3KaMU

2. Quantum chemical description of physicochemical characteristics of conjugated radicals and ion-radicals

Pedepar:

1. Incepraist npucBsYeHa PO3BUTKY i y3arajJbHEHHIO Ha OCHOBI 3B'S13aHOTO BapiaHTa P-eJIeKTPOHHOI Teopii 30ypeHb
y HeoOMexxeHOMY MeTogi XapTpi-Poka HalilHOI METOAUKY PO3PAXYHKY (Pi3MKO-XIMIYHUX MOJIEKYJISIPHUX
XapaKTEePUCTHUK [IJIs1 CUCTEM i3 HE3aMKHYTUMU €JIeKTPOHHUMU 000JIOHKaMu. BrsiBieHi 3akOHOMIpHOCTI BILIUBY
CTPYKTYPH Ha €HTaJIbIlil yTBOPEHHS, €HEPrii Aucolialii 3B'43KiB, OTeHIianu ioHi3anjii, koHcranTu HTB B criekTpax
EIIP, noBXXWHMU 3B'S13KiB, €JIEKTPUYHI AUIIOJIbHI MIOJISIPU30OBHOCTI, ;iaMarHiTHI CIPUMHSTINBOCTI, HABEeEHI P-
€JIEKTPOHHI KiJIbLI€BI CTPYMU Ta €HEPTil HUKUMX €JIEKTPOHHUX IIEPEXOLIB pauKaliB, iOH-pajuKaJiB Ta i0H-
panuKas KapOeHiB 3 CyNpsDKeHMMU 3B's13KaMu. Y pamKax iHgekcHoro ninxony ®ykyi onucaHi eseKkTponuKIisarii
HETIapHUX I0JlieH-PaiuKaJliB, iOH-paJiuKaJliB [IapHUX I10JIi€HIB, IIOJI€HIB Y HUKYOMY TPUILJIETHOMY CTaHi i MOXiTHUX
TpUMETUJIEHMeTaHy. [IpoBeieHO aHasli3 BIUIMBY XiMiYHOTO 3aMillleHHS Ha JIorapu(Mu KOHCTaHT WIBUAKOCTEN
peaxuiil 3 paJiKaJbHUM XapaKTePOM IEPEXiAHOT0 CTaHy. 3alIpONIOHOBAHO KBAHTOBO-XIMIYHY MOZETb

HecneuudivyHoi agcopOLii MoJIeKyl i paiMKailiB Ha IIOBEPXHI MeTasly B pO3UMHAaX eJIeKTPOJIiTiB. PesyiabraTu



PO3paxyHKiB 10OPE Y3TOIKYIOTbCS 3 HASSBHUM €KCIIEPUMEHTOM

2. The thesis is devoted to development and extension of reliable procedure for calculation of physicochemical
characteristics of systems with open electronic shell. Quantum chemical calculations were carried out in terms of
coupled p-electronic perturbation theory using unrestricted Hartree-Fock method. There have been revealed
conformities of changing the enthalpies of formation, bond dissociation energies, ionization potentials, ESR
coupling constants, bond lengths, electrical dipole polarizabilities, diamagnetic susceptibilities, induced p-electron
ring currents and energies of the lowest electronic transitions on the structure of the conjugated radicals, radical
ions and radical ion carbenes studied. Electrocyclization of the radicals of odd polyenes, radical ions of even
polyenes, polyenes in the lowest triplet state and methylencyclopropane derivatives have been described in terms
of the Fukuy index approach. Analysis of substituent effects on reaction rate constants with radical character of
Transition State has been done. Quantum chemical model of adsorption of organic molecules and radicals on metal
surface in solutions of electrolyte is proposed. The results of calculations are in agreement with available
experiment.
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