BIZIT'YK O®PILIIMHOI'O OIIOHEHTA
Ha aucepraiiiay podory Byoon TersaHu JIeoHigiBHI
“MoieTFOBaHHS KOJIMBA/IbHOI AMHAMIKH i0H-TipaTHOI 000/I0HKH

no/BiviHOI cipani [IHK”
TIpe/iCTaB/IeHy /10 3aXUCTY Ha 37100yTTs cTymeHs JokTopa ¢inocodii
3a crietiasibHicTIO 104-(i3vka Ta acTpoHOMis

Po3ymiHHSI TiporjeciB B3aeMozii 6i0/IOTiYHO Ba)KTMBUX MaKpPOMOJIEKY/T 3
HaBKOJIMIIHIMM MOJIeKy/laMH, 30Kpema - BOAW Ta i0HaMH, € K/IKOUYOBUM ISt
MosiICHeHHs1 MexaHi3miB  ¢yHkiionyBanHs [JHK vy «kmituni, 1o pobuth
JIOCTiKeHHsI i0oH-TipaTHOI 00O0MOHKM HaJ3BMYAMHO BaXX/JMBUM. Ha paHHix
eTarlaX BUBUEHHSI CTPYKTYpM TI0/BiiHOI crtipasi Oys0 BCTAHOB/IEHO, IIO
MOJIEKY/IU BOAY Ta KaTiOHU JIY)KHUX MeTasliB BiJirpar0Th BUPILIA/IbHY POJib He
muire y dopMyBaHHI Ta crabimizamii crpykrypu JHK, ane #i y perymsmii ii
B3aeMO/ii 3 0iosOriuHO aKTUBHHUMH MOJeKy/laMu. BogHouac AoCiTiKeHHs
Gi3MUHMX BIACTHMBOCTEHM, AWHAMIKA Ta CTPYKTYPH iOH-TifpaTHOI 000/I0HKU
nozBivHOI cripani JJHK Ha cbOrofiHi MMIIAEThCSA aKTyaJlbHUM, TIPO L0 CBiUWTH
BeJIMKA KiJIbKiCTb HOBUX TEOPEeTUUHUX Ta eKCIIepUMeHTa/IbHUX pe3yJ/IbTarTiB, [Ki
3’ ABJISIFOTHCSI IIIOPOKY B LM rasysi.

OnHMM i3 MiJX0/iB /11 BUBUEHHSI BJIACTUBOCTEH CHCTeM 3 0iooriuHuMu
MakKpoMoJieKyiamMu, 30KkpeMa 3 JIHK, € crieKTpoCKOmiuHi MeToau A0C/IiIKeHHs,
B CIIeKTpax SKUX TPOSB/SIOTHCS XapaKTepHi KOJMBabHI MOAU AOC/iI)KyBaHOT
cucteMu. OfIHAK, ZeTaabHUANM OMHWC i aHasli3 XapaKTepy CIOCTepeXyBaHUX MO/,
30Kpema THX, SKi TOB’si3aHi 3 KOJIeKTUBHUMU KojiBaHHAMU [JHK Ta 3B’sA3aHuX
MOJIeKyJl BOAU Ta IOHIB CUCTeMH, BCe Il 3a/IMIIAE€TbCA PO3BUHYTUM
HeZlocTaTHbO. OfHIEI0 3 TIPUUMH 1bOTO € 0AaraTOKOMITOHEHTHICThb, TTIPUTaMaHHa
UM CUCTeMaM, sKa YCK/IaJHIOE BUOKDeMJ/IEHHS BHECKY MIKMOJIEKY/ISIPHUX
iHTepdeliciB y iXHIX eKcliepruMeHTa/lbHO CIIOCTePe)XyBaHUX CreKTpax. Tomy
JUIsT pPO3yMiHHS Crielii(iuHuX B/IaCTUBOCTeM ioH-TigpaTtHOI 06osmoHKM [THK €
HeoOXiZHOIO  po3poOKa HOBUX  (i3UUHHMX  MoJenell Ta  IPOBEAEHHS
KOMIT'FOTEPHUX CUMYJISILIIN.

B pgucepraijii bybon TersHu JleoHi[iBHA JeTa/bHO [OCTiIKY€ETHCS
KOJTMBa/IbHA ZIMHaMiKa ioH-TigpaTtHoi o6onoHku [THK. 30Kpema, 3a ZOMIOMOIOI0
MiXOAiB TeopeTUYHOI (hi3MKM, KOMIT'IOTEDHOIO MOJE/JIOBAaHHS MeTO/[0M
MOJIEKY/ISPHOI [JMHaMIKyA Ta Crieljiaji30BaHUX MeTOAUK aHasli3y ofeprKaHux
TPA€EKTOPiM, BUBUAETHCS JUHAMIKa MOJIEKYJT BOAM Ta KaTiOHIB JTY>)KHUX MeETaJliB,
JIOKa/Mi30BaHUX Y Ppi3HUX o0mactax rmoagivtHoI cmipami (docdaTtHi rpymnw,
MiHOpDHUW Ta TO/MOBHUM >koyiobu). OpepkaHi [JaHi TMOPiBHIOIOTBCA 3



pe3y/sbTaTaMH, OTPUMaHUMU 11 06°€MHOT0 po3unHy. Pe3ynbTaTti 1ii€i poboTH
MarOTh Ba)K/IMBe TIPaKTUUHEe 3HAaueHHS [Jig IHTepripeTalfii CIeKTPOCKOITIYHUX
eKCIIepUMEHTIB, TIOB’I3aHUX i3 AOC/I[)KeHHSIM MAaKpOMOJIEKYJIU, a TaKOX [Jist
PO3ILIMPeHHs] PO3yMiHHS KOJMBa/bHOI JUHAMIKM TaKWX 0OaraTOKOMITOHEHTHUX
cucremu sk [JHK-Boga-ioHu.

[MogaHa [0 3axucTy AucepraliiiHa poboTa mpejcTaB/ieHa Briepiie i
CKJIaIA€ThCA 31 BCTYIlY, YOTUPbOX PO3/iJIiB, OCHOBHUX BHUCHOBKIB Ta YOTUPbOX
JO[aTKIB.

Y BcTyni OOGIpyHTOBaHO aKTyalbHICTb TeMM JOC/i[PKeHHs, MOKa3aHO
3B’S130K 3 HAYKOBHMMM TJlaHaMH Ta TeMaMU [HCTUTYTy TeOpeTHYHOI (i3uKu iM.
M.M. Boromto6oBa, chopMy/ibOBaHO MeTy Ta 3ajjaui JOC/ipKeHHs], BU3HauUeHO
OCHOBHi OTpHMMaHi pe3y/lbTaTH, BKAa3aHO MeTO/H, arpo0ailifo pe3y/bTaTiB Ta
ocoOuCTHIT BHECOK 3/100yBaua.

Y meprioMy po3fini poboTH HagaHO OTJIsAf JliTepaTypH, TOB’si3aHOI i3
TeMoOr0 fuceprauii. Omuvcani Bifomi JaHi 1040 CTPYKTYPU Ta AUHAMIKU 10H-
rifipaTHOI 060/I0HKH, a TaKOX ii posb y hopMyBaHHi nogBitiHoi cripami JHK. ¥
YeTBEPTOMY Ii/I[pO3/i/i pO3/jily KOPOTKO OMUCAHO MiAXif, crieludiuHui st
orrcy KoHdopMarilitinoi auHamiku [THK. Ha ¥oro 6a3i sSikoro B opuriHaibHil
yacTuHi Aucepraljii 3700yBaueM DO3BHHYTO MOJe/b ZJii PO3PaxyHKY 4acTOT
KOJIUBaHb BO/Y.

Y Apyromy po3zini aucepTariii aBTOpoM OyJI0 3aripOINIOHOBAaHO MO/eJb
TPAHC/ISILiHHUX KOJIMBaHb MOJIEKY/1 BOJH, JIOKai30BaHUX B MiHOPHOMY »K0J100i

nozgitiHoi cmipani [HK. Y pamkax 3amporioHOBaHOTO migxoay Oysio
QHAJIITUYHO pO3PaxOBaHO YACTOTHM Ta aMIUITYAU KOJMBAHb CTPYKTYPHUX
enemenTiB JIHK Ta mMonekyn Bogu. I3 oTpumMaHuX pe3y/bTaTiB Oy/0 IOKa3aHo,
II[0 YacTOTa TPAHC/ALIIMHUX KOJIMBAaHR MOJIEKY/l Bogu B »komobi JJHK
MO/IeJTFOETHCS 1T HYKJ/IEOTUAHOKO TTOCTiOBHICTHO.

Y TpeTboMy pO3fidi 3a JOMOMOIOK) MEeTOAY MOJIeKYJ/ISIPHOI AUHAMIKU
Oy/i0 [OC/IiPKeHO KO/MBa/lbHY AWHAMIiKy MOJeKy/Ja BOJH, SIKi 3HaXOJAThCS B
pi3HuUX obmactsax ioH-rizpaTHOi o6onmonku [JHK. Bynu pospaxoBaHi Ta
MpOaHasli30BaHi CIeKTPU T'YCTMHU KOJIMBAJbHUX CTaHIB MOJIEKY/l BOZM, SKi
3HaxogaThcsl Oins moBepxHi [THK, a Takok y 06’emi BogHOTO po3umHy 6e3
Jomimok. $IK BHCHOBOK i3 TIpOBeJeHOTO0 aHajizy Oy/sao ToKa3aHo, 1110
KOJIMBaJ/IbHA JMHaMiKa MoJIeKy/1 BoJu y rigpatHii obosonui JHK Ta B po3unHy
06e3 [JOMIILIOK CyTTE€BO BifIpi3HSAIOTHCS, 1110 TIPOSIBJSETBCS Yy  (opmi
pO3paxoBaHUX CIIEKTPIB Ta Yy 3aTyXaHHI MOAYM CUMETPUUYHUX PpO3TATIB
Mi>KMOJIEKYJISPHUX BOJHEBUX 3B'SI3KiB.



Y 3aKk1H0YHOMY, YeTBePTOMY Do3idai poboTu Ha 6a3i pi3HUX MiAxoziB, a
camMe - aHaJli3y KOpeJsLiitHUX (PYHKIiM IIBUJKOCTEeM Ta JUIIOTBHUX MOMEHTIB
328 MOJIEKY/IIDHO-AUHAMIUHMMM ~ TPA€EKTOPIAMU  AOC/TI)KEHO  KOJIMBa/IbHY
InHamiky JIHK Ta MoJieKy/1 BOM 3a TIPUCYTHOCTI Pi3HUX 10HIB JTy>KHUX MeTasliB
(Li", Na", K", Rb" ta Cs") y 3mMofilenb0BaHUX cHcTeMaX. By/0 BHBUEHO BIUIUB
XapakTepy rigparariii ioHiB Ta AinsHKYU noABivHOI chipani JITHK Ha Ko/ivBanbHYy
JuHaMiky ioHiB. [JogaTkoBo OyJi0 DO3IJISHYTO AWHAMIKy MOJIEKY/J BOJU B
rifipaTHiX 000/IOHII JOC/i/PKEeHUX TIPOTiHOHIB, Zie Oy/I0 BUSIBJEHO BIUIUB SIK
ioHiB, Tak 1 JIHK Ha Ko/MBaHHA BOJAM, 10 MPOSAB/IAETHCA Yy BUIIALL
i306eCTMYHOI TOUKH B PO3paxOBaHUX CIIEKTpaXx.

Y BUCHOBKAax y3arajbHIOKTHCS OCHOBHI pe3yJ/ibTaTh, OTPUMaHI B JUCepTaLiil.
30Kpema, y AucepTaLiii HOBUMH pe3y/ibTaTaMU € TaKi:

1. Ofep>kaHHA KOMBA/IbHUX CIEKTPIiB Ta BU3HAUEHHS KOJIMBA/IbHOI JUHAMIKU
MOJIEKY/T BOAYW y pi3HMX obmacTsax ioH-TizpaTHOi obononku [THK. BussieHo
ocob/mmBy posib MiHOpHOro »konob6a JIHK y KomuBambHiK AwHaMiIl[ ioH-
rigparHoi o6ononku JJHK.

2. JIoK/ajHO TpOaHasii30BaHO BIUIMB Pi3HUX i0OHIB Ha KOJIMBA/bHY JAWUHAMIKY
atomuux rpyn IHK y iH¢pauepBoHux criekrpax JHK, cosel ioHIB my>KHUX
MeTaJliB Ta MOJIEKy/l BOAU B paMKax MeTOAy MOJIeKY/SIpHOI [UHaMIKU.
BusHaueHO 3MiHM y KOJMBa/JbHUX MoAax ¢ochaTHUX TpyI, CIPUYMHEHI
HMIOHaMH JIiTito.

3. 3adikcoBaHO BiAMIHHOCTI y (oOpMi KOJIMBAJbHUX CIIEKTPiB T'yCTUHU
KOJIMBAJIbHUX CTaHIB MOHIB Ny>XHUX MeTaniB HaBkojo [JHK Ta y BogHOMy
PO3uUMHi, 3yMOBJIeHI Jji IOHIB pi3HMM XapakTepoM ix rigpatarjii. ITokasaHo
3a/IEXKHICTh X KOMMBA/JBHOI AWHAMIKW BiJi pO3TalllyBaHHS HABKOJIO MOABIMHOI
CriipaJii.

4. Ha oCHOBI aHasii3y OTpMMAaHUX CIIeKTPIB I'YCTUHU KOJIMBA/IbHUX CTAHIB 1S
MOJIEKYJT BOJU TiZipaTHOI 000/IOHKY i0HIB JIy)KHUX MeTaJjliB BUSIBJIEHO iCHYBaHHS
i306eCTHUHOI TOUKHU B OKOJIi yacToT 70 CM ™' y CIIeKTpax ijist [epIoi rifpaTHoi
000JIOHKH pi3HUX i0HIB JIy>)KHUX MeTasliB, siKka BKa3y€e Ha 0OMeKeHHsS KOJTMBaHb
MOJ1eKyJ1 Boau noBepxHero /JHK T1a ioHiB.

HaykoBui piBeHb i SKiCTb OTPUMAaHUX Pe3yJ/IbTaTiB AUCEPTAaLlii Ta Ha/le>KHUH
o0csAT TpOBeZIeHUX MAOC/i/PKeHb He BUK/AUKAiomb CyMHiBy. OfHaK, Ha MOIO
IYMKY, MO’KHA BUC/IOBUTH HaCTYIHi 3ayBakKeHHS /10 pobOTH:

1. Po3sriisiHyTa y ApyroMy po3jijii TeOpeThYHa MOZe/b PO3IJISAA€ KOTMBAHHS
YaCTUHOK SIK TapMOHIUHI, IPUUYOMY CHWJIOBI CTa/li BU3HAYAKOTHCA i3 TIOTeHLjiany



cepefiHbOI cunM (Hampukiaag, B dopmynai (2.32)), ofep)KaHOro y pe3y/ibTari
MO/IeJIFOBaHHSA CUCTeMU METO[OM MOJIEKYJIAPHOI JWHAaMIKU. Y 3B’SI3KY 3 LUM,
He 3pP03yMLJI0, Mo-Tiepliie, Yd TiATBePIKYHTh TPAEKTOPIl, OZjlep>KaHi B TaKOMY
MO/e/IF0BaHHI, TMPUIYLeHHs [po Te, M0 KOJMWBaHHSI MOXHa BBa)kaTu
rapMOHIYHMMH, a TaKOXX - UM MOXKHA BBaXkaTH, W0 XapaKTepHUM Yac
OIMMCYBaHOT'0 KOJIMBABLHOTO PyXy € 3HAUHO Oi/lbIIIMM 3a iHIlli XapaKTepHi yacH,
1o SIKUX Bifi0yBasiocs ycepegHeHHS TPY 3HAXO/pKeHHi TMOTeHIlialy cepeiHbOol
CUJIN.

2. OCKiNbKM 4aCTOTU KOJIMBAaHb, 1110 aHajIi3yBa/lucs B po3Aiiax 3 Ta 4 poboTH,
Oynu 3HaliZieHi Ha OCHOBi aBTOKOpessLiitHMX (YHKIiH, fKi, CBOEW Ueproro,
00UMC/TIOBAUCS SIK Pe3y/bTaT ycepeHeHHs 10 BUOIpIi 3i CKiHUeHOI KiJIbKOCTi
TPa€KTOPik, TO UM MOXK/IMBO B paMKax TakKOro MifAXOJy BU3HAUYUTH [OBipui
iHTepBanM ab0 iHINI CTAaTUCTMYHI XapaKTepUCTHUKH, SIKi BKa3yBanu O, SKa
BeJIMUMHA Pi3HULIi JJ/151 YaCTOT, 3HAWAeHUX /151 BOX Pi3HUX CUCTEM, B)Ke BKa3ye
Ha iCcHyBaHHSI TIeBHOTO e(eKTy, a sKa € JIMIle T[POSIBOM CTOXaCTUYHOIO
XapakTepy TeIlJIOBOr0 PyXy YaCTUHOK?

3. Uu 3MIiHUTBCS pO3I/IsTHyTa B MOJeJi, MNPOLTIOCTPOBaHiM Ha puc. 3.6,
Kinacudikailis abo iHTepripeTallisi KOMMBa/JIbHAX MO/, SIKITIO BpaxyBaTH, 1[0 B
peanbHiIM CHUCTeMi Taki TeTpaepAu He € i30/IbOBaHUMU CUCTEMaMH, a
B3aEMOZIIOTh 3 IHIIMMM YacTHUHKaMW cucteMu? UYu KopekTHO Oyno 6
3aCTOCyBaTu [/Is1 [IeIKHUX i3 PpO3IJISSHYTUX B LIk MOJedi TeTpaegpUdyHUX
CTPYKTYP KBaHTOBO-XiMiuHi 0OuMC/IeHHS /i1 OTPUMaHHS IX PpiBHOBa)KHOI
CTPYKTYpHA Ta TIOAA/bIIOIO BHU3HAUEHHSI HOPMa/lbHUX KOJIMBAaHb 3ajjsl iX
nojaneiiiol  Kiaacudikailii  Ta  6Ge3rnocepefHbOrO  CIIBCTaB/€HHS 3
3arpOIIOHOBAHMMU MO/IeJIbHUMU YSBJIeHHAMU? YU po3risifanunucs Takl 3azaui B
iCHyIOUil JliTepaTypi?

4. Xoua B po0OOTi TiAKPeC/TIOEThCS BaK/IUBICTh OTPUMAaHMUX [JaHUX 1070
KOJTUBA/IbHOI AWHAMIKH AOC/i/PKeHUX CHUCTeM sl PO3yMiHHSI OCOOIMBOCTEM
niepebiry 6iosoriuHMx TpolieciB Ha MOJIEKY/ISIPHOMY DiBHi, B po0OoOTi BifcyTHi
TIPUK/IAZ TaKUX MPOIECiB Ta THUX IXHIX acCIeKTiB, OMMC SIKUX Iepeabayae
3a/TyueHHs] OTPUMAHUX B pOOOTi JaHMX MPO KOJMBATbHY AUHAMIKY.

5. ¥ Tekcti poboTH TIPUCYTHI feski HeTOuHOCTI ab0 He3HauHi OJPYKiBKH,
3okpeMa: y Qopmyni (1.5) BukopucTaHo “0°t” 3amicTh “Ot*”; pesyibTar y
dopmyni (2.27) moxe OyTH KOMIUIEKCHO-3HAUHUM, III0 He BiJmNoBizae
¢Gi3MuHOMy 3MICTYy mMOTeHLia/bHOI eHeprii; y ¢opmyni (3.2) pe3synbTar
IiICYMOBYBaHHS Ma€ IHAEKC TIOTIPU Te, 0 TTiACYMOBYBaHHS MPOBOJUIOCS
Mo I[bOMY >X iHAEKCYThCS; y dopmysi (2.15) “n” BUKOpUCTAHO K HOMEP
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PO3B’SI3Ky Ta SIK MHOKHHUK Oi/if MpOoeKIlii XBUJIbOBOTO BEKTOpa, MpoTe He Oisis
YaCTOTU KOJIMBaHb.

[IpoTe BUCJIOB/IEHI 3ayBa)kKeHHs He BIUIMBAIOTb HAa MOK) 3arajibHy I[MO3UTHUBHY
OLIiHKYy aucepTaillii. Pe3ynbTaty, TpejicTaBieHi B Aucepraillii, ory0/ikoBaHi B
TPhOX CTaTTSIX y MPOBiAHUX pedepoBaHUX HAayKoBUX >KypHanax (European
Physical Journal E, European Biophysics Journal, Journal of Physical
Chemistry B), ski iHAeKCyr0TbCA HayKoMeTpuuHUMHU 6a3amu Scopus Ta Web of
Science. Pe3ynbTaTi pob0oTH Ta iX ampoOarjii Ha HAyYKOBHX KOH(epeHI[isx
BiAroBigatoTh ymoBaM MNyHKTY 8 “Ilopsigky NpUCYI)KeHHsI CTyIleHs JOKTOpa
dinocodii”, 3aTBepmKkeHoro IloctaHoBoro Ne 44 Kabinety MiHicTpiB YKpainu
Bif 12 ciuns 2022 poky. BBaxkaro, mo aucepraiiiss Bybon Tetsuu JleoHiziBHU
“Mo0ento8aHHs KoAuBanbHOI OUHAMIKU [OH-2i0pamHoi 000/10HKU NOOBIlIHOT
cnipani JJHK” Bianosigae crierianbHOCTi “104-hi3mka Ta acTpoHOMis” Ta
BuMmoram  “TlopsiiKy  TNpUCYI)KeHHS  CTyneHsi  JOKTopa  (itocodii”,
3aTBeppkeHoro [ToctaHoBoro Ne 44 Kabinety MiHicTpiB Ykpainu Bif 12 ciuns
2022 poky. IlopymieHb akazsieMiuHOi [goOpodecHOCTi B JAucepTalii Ta B
HayKOBMX MpalsiX, y AKX OyJ/io Tpe/iCTaB/eHO pe3y/bTaTH AUCepTalii, MHOKO
He BusiBeHo. HajaHa po0oTa 3aciyroBye Ha IMO3UTUBHY OILliHKY, a ii aBTOp,
bybon TetsHa JleoHifiBHa, 3ac/yroBye€ Ha TMPHUCYIKEHHSI CTYIIeHsI JOKTOpa
dinocodii 3a criewiasnibHicTIO “104-di3uKa Ta aCTpoHOMis™.

HokTtop ¢i3rKo-MaTeMaTUYHUX HayK,
JoeHT Kade1py MoJieKy/sipHOI (Pi3uku
¢iznuHOro (haKkyabTeTy

KuiBCbKOTr0 HalliOHA/IbHOTO YHiBEPCUTETY
imeni Tapaca IlleBueHka
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