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1. HCHPY)KHi 3iTKHEHHS e]IeKTpOHiB 3 MOJIEKYJIaMU a30THNCTUX OCHOB HYKﬂeiHOBMX KUCJIOT

2. Henpy>KkHi 3iTKHEHHS €JIEKTPOHIB 3 MOJIEKYJIAMU a30TUCTHX OCHOB HYKJIEIHOBUX KHACJIOT

Pedepar:
1. ¥ nuceprauiiiniii po60Ti IpencTaBiieHi HilCyMKH KOMIIJIEKCHOTO JOCTiIKeHHs Pi3nYHuX IIpoLeciB Ta
BiZJITOBiJHNX CTPYKTYPHUX 3MiH, CIIDUYMHEHUX Y HYKJIEOTUIHUX OCHOBAX HYKJIEIHOBUX KUCJIOT

HU3bKOEHEPreTUYHUM MOHOKIHETUYHMM ITyYKOM €JIEKTPOHIB 3 eHeprielo Bin 0,1 eB mo mecqarkis eB Ta

y/IbTpadioeTOBUM BUIIPOMIHIOBAaHHSIM 3 €HEPTi€l0, MEHIIO0 5 €B. 3anponoHoBaHni HOBU MiAXif, O BUBYEHHS

BIIJINBY Ha biocucremu HU3bKOEHEPTETUYHUX I-II/IHHI/IKiB, B OCHOBI SIKOT'O JIEXKUTb METOJVKa OTPUMaHHS 6iOMOJ'I€Ky.H

B i30J1bOBAaHOMY CTaHi, (POPMyBaHHS MOJIEKYJISIPHUX IIyUKiB i peasisaliisi METOLly IepeCiuHMX My4KiB:

MOJIEKYJISIPHOTO i €JIeKTPOHHOTrO0. JlociigKeHi mpouecy 30y KeHHs, ioHi3alji i ¢pparMeHTalii MOJIEKyIIpHUX



CKJIIOBUX HYKJIEIHOBUX KUCJIOT €JIEKTPOHHUM yaapoM. OTpHMMaHi ClieKTpy BUIIPOMIHIOBaHHS ypaLuiy, JUTO3UHY,
THUMiHy, TYaHiHy Ta aJieHiHy B Aiana3oHi JoBxuH xBuyb 200 — 500 HM Ipy pi3HUX €HePTisiX eJIEKTPOHHOTO IIy4YKa.
ExkcriepyMeHTaJIbHUM YMHOM BCTaHOBJIEHO Ta TEOPETUYHUMU 3aC00aMU KBaHTOBOI XiMii migTBepskeHo, 1110
CKJIaJIHE CyNEPHO3uLliliHe IOXOKEHHSI CIIEKTPIB BifJ3epKajlo€ OJHOYACHE NPOTiKaHHS Pi3HOMaHITHUX (Pi3UYHUX
npoueciB. EKClieprMeHTaIbHUM LIJIIXOM BU3HA4€HO abCOJIIOTHI BeJIMYMHY TOBHUX [1€PePi3iB yTBOPEHHS
[TO3UTUBHUX | HETAaTUBHUX iOHIB /1J151 KAHOHIYHMX OCHOB HYKJIEIHOBUX KUCJIOT, NOCJIII)KEHO BiJ[TOBiJIHi €eHEePreTUYHi
3aJIeXKHOCTI epepiziB (QyHKUi ionisalii), BUMipsiHO eHepreTuyHi noporyu npouecis. BcraHoBeHo, 1o nepepisu
yYTBOPEHHS IO3UTHUBHUX iOHIB 6ibIIi 17151 TypMHOBUX OCHOB HIX J14 MipuMiguHOBUX. [ToKa3aHo, 10 nepepisu
yYTBOPEHHS HETaTUBHUX iOHIB € MEHIIMMU Ha JBa MOPSAKY HiK /111 NO3UTUBHUX. [I0Ka3aHo, 1110 €JIEKTPOHU
€Heprielo, MEHIIOI0 33 MOPIr eJIeKTPOHHOrO 30yIKeHHs! (< 3 €B), epeKTUBHO PyHHYIOTh MOJIEKYJIX OCHOB,
IIPOAYKYIOUX PaIMKalv BOJHIO i HEraTUBHO 3apsiJpKeHi pparMeHTy 1Ux MoJeKys. MeTogamu abcop6uiitHoi (B
iHppavepBoHill i ynbTpadioneToBiil 06/1aCTSIX) CIIEKTPOCKOIIIi Ta AieIeKTPOMETPIi JOCiIPKEHO BILJINB

aHasli3y eKClepUMEHTAIbHUX JAHUX Ta KBAHTOBO-XiMiUHMX PO3PaxyHKiB 3'sICOBaHO, 1110, Ha BiIMiHY Bif] €JIEKTPOHIB
THX )K€ €Hepril, yJbTpadiosier, B OCHOBHOMY, MOIUPiKye MIKMOJIEKYJISIPHI B3aeMOZi.

2. Thesis presents the results of a complex study of the physical processes and corresponding structural changes
initiated in the molecular components of nucleic acids by slow electrons with energies from 0.1 eV to tens of eV. A
new approach to the study of the influence of low-impact factors on biological systems is proposed. It is based on
the development of methods for obtaining biomolecules in an isolated (gaseous) state, the formation of molecular
beams, and the implementation of the method of crossed electron-molecular beams. The processes of excitation,
ionization, and fragmentation of nucleic acid base molecules under electron impact were studied. Emission
spectra of cytosine, thymine, uracil, guanine, and adenine in the wavelength range from 200 nm to 500 nm for
different incident electron energies were obtained. Complicated nature of the spectra shows the simultaneous
passage of several physical processes, including disociative excitation and excitation of the ionized fragments of
the nucleobase molecules. The identification of the spectral bands of the excitation functions of biomolecules was
studied, and the mass spectrometric analysis of the bases was performed. Semi-empirical quantum-chemical
calculations of structure parameters were carried out. The most intensive lines of mass spectra correspond to
molecular ions and also for products of fragmentation of pyrimidine and purine. It is noticed that electrons with
energies below the threshold of electronic excitation (<3eB), effectively destroy a molecule of bases, producing
thus radicals of hydrogen and negatively charged fragments of these molecules, and formation of a positive
molecular ion causes point damage to DNA. The influence of ultraviolet radiation of different wavelengths on DNA
and nucleotide bases were investigated using methods of absorption spectroscopy and dielectrometry. To
compare the changes in the DNA components caused by the electrons and by electromagnetic radiation within the
given energy range, the investigation of the ultraviolet radiation affect on the nucleobases was done. Based on the
analysis of experimental data and quantum-chemical calculations is found the fact that ultraviolet mostly modify
intermolecular interactions, in contradistinction to the same energies electrons.
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Kopg, 3a €IPIIOY: 02070832

MicueSHaxo,T.pKeHHﬂ: ByJL. IligripHa, 6ya. 46, Yxropon, Yxropoacbkuil p-H., 88000, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEpPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mikna Bikrop IBanoBHY

2. Victor 1. Mikla
KBasigikanis: 1.¢.-m.1., c.h.c., 01.04.10
InenTudikarop ORCHID ID: He sactocoyerbcs

JoparkoBa iHdpopmamnist:



IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi 0COOM: Jlep>kaBHUY BUILUI HaBYAJIbHUM 3aKJIa[ "YKTOPOIChKUN

HalliOHAJIbHUY YHiBEpPCUTET"

Kopg, 3a €IPIIOY: 02070832

MicueSHaxo,q)KeHHﬂ: ByJL. [ligripHa, 6ya. 46, Yxropon, Yxropoacbkuit p-H., 88000, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIasyp Bonogumup FOpitioBuy
2. Volodymyr Y. Lazur

KBasidikanis: 1.¢p.-m.1., mpodecop, 01.04.04
ImenTudikarop ORCHID ID: 0000-0002-6958-1910
JoparkoBa iHdpopmamist:

IIoBHe Haff'lMeHyBaHHﬂ lOpI/I,ZLH'{HO'l' 0COOM: Jlep>kaBHUI BUILIUI HABYAJIbHUM 3aKJIA[ "YKTOPOIChKUN

HalliOHaJIbHUH YHiBEpCUTEeT"

Kopg, 3a €IPIIOY: 02070832

Micuesnaxo,q)!(eHHH: ByJL. IligripHa, 6ya. 46, Yxropon, Yxropoacbkuil p-H., 88000, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi
BnacHe IIpizBume Im's I10-6aTbKOBI Breuxan iMutpo IBanosnq

roJIOBH pagu

ByiacHe IlpizBume Im's I1o-6aThKOBI Breuxan /Mutpo IBanoBu4

roJIOBYIOYOTO Ha 3acigaHHi

BignoBigasibHHUI 3a MiATOTOBKY I'pabap O.O.

00JIIKOBHX JOKYMEHTIB

Peectparop VYkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




