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Pedepar:

1. Y nuceprauiiiziil poboTi IpefCcTaBieHi NilCyMKH KOMIIJIEKCHOTO JOCIIKEHHS (Pi3UYHUX NIPOLECIB Ta
BiZTOBiHUX CTPYKTYPHUX 3MiH, CIIPUUYMHEHUX Y HYKJIEOTUAHUX OCHOBAX HYKJIETHOBUX KUCJIOT
HU3bKOEHEPreTUYHUM MOHOKIHETMYHMM ITyYKOM €JIEKTPOHIB 3 eHeprielo Bif 0,1 eB 1o pecqarkis eB Ta
ybTpadioseToBUM BUIIPOMIHIOBAHHSM 3 €HEprielo, MEHIIOK 5 €B. 3anponoHoBaHui HOBUI MiAXiA 10 BUBUYEHHS
BIIJIUBY Ha 6i0CUCTEMU HU3bKOEHEPTETUUHUX YNHHUKIB, B OCHOBI SIKOTO JIESKUTh METOAMKA OTPUMAHHS 610MOJIEKYJI
B i30JIbOBAHOMY CTaHi, (POPMYBaHHS MOJIEKYJISIPHUX MY4KiB i peasisalis MeToly nepeciuyHuX My4KiB:
MOJIEKYJISIPHOTO i e71eKTpoHHOro. JlocifKkeHi nmpolecy 30y KeHHsl, ioHi3auji i pparmeHTalii MoJIeKyJISIpHUX
CKJIa[IOBUX HYKJIEIHOBUX KUCJIOT €JIEKTPOHHUM yaapoMm. OTpuMaHi CIEKTPU BUIIPOMIHIOBAHHS ypaLuily, IUTO3UHY,
TUMiHy, TyaHiHy Ta afleHiHy B Jiana3oHi JOBXUH XBUJb 200 — 500 HM NPy Pi3HUX €HEPrisx eJIEKTPOHHOTO ITy4Ka.

EKkcriepyMeHTasIbHUM YMHOM BCTAaHOBJIEHO Ta TEOPETUYHUMU 3aC00aMU KBAaHTOBOI XiMii migTBepskeHo, M0



CKJIaJIHE CyNEPHO3uLliliHe IOXOKEHHSI CIIEKTPIB Bifl3epKajIO€ OJHOYACHE NPOTiKaHHS Pi3HOMAaHITHUX (Pi3UYHUX
npoueciB. EKCiepuMeHTalbHUM LIJIIXOM BU3HAY€HO abCOJIIOTHI BEJIMYMHY IOBHUX I1epePi3iB yTBOPEHHS
[TIO3UTUBHUX | HETAaTUBHUX iOHIB JIJ1s1 KAHOHIYHMX OCHOB HYKJIEIHOBUX KUCJIOT, NOCJIIKEHO BiJ[TOBiJIHi €EHEePreTUYHi
3aJIEXKHOCTI nnepepiziB (QyHKUi ionizaujii), BUMiIpsIHO eHepreTuyHi Noporu npouecis. BcraHoBeHo, o nepepisu
yYTBOPEHHS NIO3UTHUBHUX iOHIB 6ibIIIi 17151 TypMHOBUX OCHOB HiX J1 NipUMiguHOBUX. [ToKa3aHo, 10 nepepisu
yTBOPEHHS HETaTMBHUX iOHIB € MEHIIMMU Ha JBa MOPSIKU HiK /11 IO3UTUBHUX. [I0Ka3aHo, 1110 €JIEKTPOHU
€Heprieo, MEHIIOIO 3a MOPIr eJIeKTPOHHOrO 30yIpKeHHs (< 3 €B), epeKTUBHO PyHHYIOTh MOJIEKYJIX OCHOB,
IIPOAYKYIOUM PaIMKalIv BOJHIO i HETaTUBHO 3apsiIpKeHi (parMeHTH LUX MOJIEKYJ. MeTogamu abcop6uiitHoi (B
iHdpauepBoHili i ysipTpadioseToBiil 06J1aCTsX) CIIEKTPOCKOIIi Ta JiieJIeKTpOoMeTpii JOCTiIKeHO BILIIMB

aHaJli3y eKCepUMEHTAIbHUX JAHUX T2 KBAHTOBO-XiMiUHMX PO3PaxyHKiB 3'SICOBAHO, 110, Ha BiIMiHY Bif] €JIEKTPOHIB
THUX K€ €HePrili, yabTpadioser, B OCHOBHOMY, MOAN]IKye MiXKMOJIEKYJISIPHI B3aeMO/Ii.

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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VIII. 3aKkJII04Hi BiZoMOCTi

ByiacHe IlpizBumie Im's ITo-6aThKOBI Breuxan /Mutpo IBanoBu4
TOJIOBH pajgu

BaacHe IlpizBume Im'st ITo-6aTbKOBI Breuxan /Mutpo IBanoBrY
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHuUI 32 HiATOTOBKY I'padap O.O.

00JIIKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLio HayKoBoi IOpuenko TeTsHa AHaTosiiBHA
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