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AHOTOBAHMM 3BIT
npo BUKOHaHY poGoTy y 2020-2021 poxax B paMKax peadizanii [poexty
i3 BUKOHAHHS HAYKOBHUX A0CJTI/UKEeHD i po3p0o0ox
"BruigB i0HI3VI090ro BUIPOMIHIOBAHHSA HA CTPYKTYPY MOJEKYJI aminokucaor'
(uazsa [IpoekTy)

Haszsa xonkypey:  "Hayka juid Ge3nexu JTIOJMHA Ta cycminpeTna
Peccrpauiiinuii Homep IlpoexTy: 2020.01/0009

IMincrasa asa peanizanii IIpoexTy 3 BAKOHAHHS HAyKOBUX JOCTIUKeHb i po3po6oK (peecTpallifHuii
Homep Ta Ha3Ba [Ipoekty) Ne 2020.01/0009 "Brutus 1OHI3YIOUOTrO BUIIPOMIHIOBaHHS Ha CTPYKTYDY
MOJIEKYJT aMiHOKHCIIOT"

Pimenns HaykoBoi pagu Hamionanssoro hponay JOCTiKeHb YKpaiHK 100 BU3HAUCHHS TEPEMOKIS

Konkypcey "Hayka /i Ge3nexu NIOMHY Ta cycminpersa” (Ha3Ba KOHKYPCY)
mpoTokos Biz "16-17" Bepecns 2020 poky Ne 21

1. 3ATAJIbHA IH®@OPMALIS ITPO IPOEKT

Tpuanicts BUKOHAHHS [IPOEKTY

Mouatox — 04.11.2020 p. (mara yxmagamHs J[oroBopy IpO BHKOHAHHA HAyKOBHMX JOCHIUKeHB |
PO3po0OK).

Bakiguenns — 15.12.2021 p.

3aransHa BapTicts [Ipoexty, rpa.: 1 252.501 (onun MiZBHOH IBiCTI M'STAECAT JIBI THCSYI I'ATCOT O/HA

TPUBHS)

Bapricts IIpoeKTy M0 poKax, IpH.:
1-i pix 363,501 rpH. (TpUCTa IICTAECAT TPU THCsYl I’ STCOT O/IHA TPUBEHD)
2-i1 pix 889.00 rp. (BiciMcOT BiciMIECAT IEB'ATH THCAY IPUBEHb)

2. IH®OPMAILIIS ITPO BUKOHABIIIB MTPOEKTY

10 BuKoHauHs [IpoekTy GyIo 3amydeHo 4 BUKOHABIIi, 3 HUX:
JIOKTOPY HayK 2:
KaHIUIaTh HayK 2
iHII TIpaLiBHUKA -.



3% IH®OPMAIIISA ITPO TPAHTOOTPUMYBAYA TA OPIAHIBAIIIO(T)
CYBBUKOHABIISI(IB) IPOEKTY

CyOBHKOHAIIB HEMAE.
4. OITUC IMPOEKTY

4.1.  Mera IIpoexty (10 200 3HaKiB)
BuBuenns pyliHyBaHHS MOJEKyl aMiHOKHCIOT [OHI3YIOUHM BHITPOMIHIOBAHHSM, 3HAXOKEHHS
FCOMETPHYHHX 1 EHEPTeTHYHHX IapaMeTpiB iX (parMeHTamii, BCTAHOBJICHHS MEXaHI3MiB PO3pHUBY
MIXXMOJIEKYJIIPHUX 3B'SI3KiB.
4.2.  Ocnosni 3aBaanus Mpoexty (10 400 3HaKiB)
Po3poGuTn  MeTommKy noCITimKeHb, BHMIpSTH Mac-CIeKTPH TPEOHIHY 1 THPO3MHY NpH J03ax
onpominenns 0, 5 i 20 kI'p. Inentudikysatn crieKTpH i iX KOMIOHEHTH. Pospaxysatu i BuMipsTu eneprii
nosiBi (parMeHTiB Mosekyn. Ilposectn amaniz Buxomy (parMeHTIB MOJIEKyNl NpH pi3HHX 034X
ompoMiHenHs. BeranoBuTH MexaHismu (parmenTarii MOJIEKYJI. BU3HAYMTH TIPUPOLY 3MiH CTPYKTYpH
MOJIEKYJT TTifT NI€I0 BUIIPOMiHFOBAHHSL.
4.3.  [eranbnmnii 3vict IpoexTy:

- Cyuvacnuit cran npo6iaemu (no 400 3HaxiB)
Ha cporomni nasBHi pospisseni mani npo mepe6ir ta XapaKTepUCTUKH (BI3UYHUX SBHUII, 10 MAIOTH Micle
TpH iOHi3aWii CKIAMHUX MOJEKy: eleKTpoHamu. Lle 3yMOBIIOE HEOOXiMHICTh MOCTAHOBKH i 3AifiCHeHHS
CHCTEMATHYHUX €KCTIEPUMEHTATBHUX | TEOPETMYHHMX JOCTIDKEHb 3 METOI aHami3y nepediry peakiiin
B3aEMOIi €7IEKTPOHIB 3i CKIIAMHIMU MOJIEKYISPHUMH CIIOTYKAMH, y TOMY YHCII, 3 aMiHOKHCIOTAMH.

- Hosusna ITpoexry (o0 400 3nakiB)
Briepie Gy oTpuMani Mac-CIieKTpy MOIEKYI TPEOHIHY Ta THPOUHY TIPH Pi3HUX 038X OIpPOMiHEeHHs. [x
aHalli3 3 3aIyd4eHHSM TEOPETHYHHX METOXIB J03BOJMB CTBOPHTH HOBY KapTHHY JMHAMIKH B3aeMOZil
CJIEKTPOHIB 3 MOJIeKyJIaMi. Pe3yibTatét po3paxyHKIB M03BONMIM 3HANTH BEIUCHHN nepepisiB ioHizawii
MOJIEKY Ta JaIM 3MOry 3[IHCHHTH iX IIHPOKE MpaKTHYHE BUKOPHCTAHHS. BaKTHBHM € 3HAXOKEHHS
IIBUAKOCTEH 10Hi3aIii MoIeKy.r.

- Meromonoris nocmimxerns (10 400 3HaxiB)
Hocnimkenns 3a [Tpoextom Gyam 30cepeivkeHi Ha 3acTOCYBaHHI EKCIIEPUMEHTAIBHOIO 1 TEOPETHYHOrO
TiZIXOy 110 BUBYEHHS IPAMOI Ta JMCOLIaTHBHOT 10Hi3aIlii MOTEKYII aMiHOKHCIOT €JIEKTPOHAMH 3 EHEPTisIMU
<100 eB i 11,5 MeB. ExcriepumenTs 6ymu mpoBefeHi MeTomoM Mac-CreKTPOMETPIii BHCOKOTO PO3IiIEHHSI.
Teoperuyni nocTimKeH s CTPYKTYpH MOJIeKysT Ta IX B3aeMozii 3 €IEKTPOHOM OyJ1H 3AiHCHeH] 3 HepLmx
TNPUHIMIIB TA HA OCHOBI HANIBKJIACHYHOT MOJIETI.

5. OTPUMAHI HAYKOBI ABO HAYKOBO-TEXHIYHI PE3VJIbTATH (10 2 CTOPiHOK) B
noTo4YHOMY poui/ B pamkax peanizauii Ilpoexry, 30kpema:

5.1. Onmc naykoBHX 260 HAYKOBO-TEXHIYHHX Pe3yJIBTATIB, OTPHMAHHX B PAMKAX BHKOHAHHS
Ipoexry (i3 3a3Ha4eHHAM iX AKICHUX Ta KiNbKICHHX (TEXHIYHMX) XapaKTEpPHCTHK)

Y 2020-2021 poxax poGoTa Hax BHKOHAHHAM 3aBIaHb HPOEKTY BeJacs y HOBHIH BiIMOBIAHOCTI 110
KaNeH1apHOTo IUIaHy Ta TEXHIYHOTO 3aBJaHHS. BHKOHABLSAMHM MpoekTy Gyna po3poblieHa MeTojamka
EKCIEPUMEHTANBHUX JOCIIKEHb IpoleciB ioHi3amii Ta mucomiaTMBHO! iomizaumii GaraToaToMHMX
MOJICKYJl 3 3aTyYeHHAM CyYacHHX 3ac00iB aBTOMATH3aIlii eKCHePHUMEHTY, HAKOMHUECHHS KOPHCHOIO
CHTHAY, OOpOOKH pesylbTaTiB eKCNEPUMEHTIB i 3aCTOCYBAHHSM CYYaCHOrO IPOIPAMHOIO
3a0e3Me4eHHs Ta NIPUKIATHEX TIPOTPaM 3 YpaxyBaHHIM CIeMUdiKy JOCTIDKYBAHIX 06’ €KTIB — MOJIEKY T
Tpeoniny. Bymu Takox amanToBaHi Ta MomudikoBaHi TeOpeTHUHI MO, MiIXOMM i HAGTHKCHHS 3
ypaxyBaHHM crienudiku 6yN0BY Ta XapaKTEPHCTHK BKA3aHUX MOJIEKYL.

3 METOIO HAJIArO/KEHHS METOJMKH eKCIIEPUMEHTY GyJM TIpOBeIeHi KOHTPOIIbHI A0CTimH 3 (bparmenrarii
MOJIEKY/IH BAliHy eJeKTPOHHMM YHapoM. Y pesyibTari BHKOHAHHA KOHTPOJNBHMX JIOCHIDKEHb OYJIO
BiINpalOBAHO METOMKY BHMIDIOBAHHS BHXOJIB iOHIB Pi3HOI MacH, OTPHUMAHO MAaC-CHEKTPU BKa3aHO!
MOJIEKY/IM IpH J03aX ompomiHenns 0, 5 ta 20 xI'p Ta eHepreTwuHi napameTpd BUXOLY il IOHHKX
(parmentis. OnepkaHi pe3ysnETaTH He TUMBKH Y3TOMKYIOTHCS 3 OTPHMAHAMA HAMH pauime, ane i
TO3BOJTHITH YTOYHHTH MEXaHI3MH DyHHYBaHHS MONICKYIIH BaJIiHy €IEKTPOHHMM YIapOM.



V¥ mporieci BHKOHaHHs 3aBAanb TIpoeKTy Gy eKCIIEPUMEHTANEHO BHMIpsH Mac-CIIeKTPH MOJIEKYITH
TPEOHIHY €JEKTPOHHHM yIapoM IpH pi3HHX n03ax ompominenns (0, 5 ta 20 kI'p). AGcomorHa
GlibiricTs criocTepexyBaHuX IiKiB Gy ineHTu(ikoBaHi, kpiM Toro, GyaM BU3HAYeHi iX Bimmosiimi
Ximiusi cxknanm. Tax, gparmentd 3 Macamu m/z=28, 29 ta 30 Gynu BH3HAYEH], BIINOBIHO, SIK 10HU
CH,N", CHO" Ta CH,0", mix mpu m/z=43 30608's3anuii suxony ionis C,HsN" ta C,HyN™, Tomi sk
TosABA Y CHEKTpi MKy mpu m/z=44 3aBasdye cymapHomy Buxoxy ioHiB CoHsO" ta CoHGN™, a mik pH
m/z=45 Oys inentudikoBanmit sx C,HsO". Takox Gyno BHCIOBIEHO OPUITYIIEHHS, 1O KIHIEBI
NPOIYKTH BHYTPilIHBO-MOJIEKY/SIPHAX Peakiiil IepeHoCy aToMy BOIHIO 3aJ€XkKaTh B 1X po3TalyBaHHSI
BIIHOCHO iHIIMX CKEJIETHHX aTOMiB MoJeKymd. IIpoaHati3oBaHo MOYKTHBICTE YTBOPEHHS IBITTEPiOHHOT
(opmu MOTEKyIIH TPEOHIHY IPH OPOMiHEHHI.

AHalli3 1MHAMIKM BUXONIB I1OHHMX (parmMeHTiB mpomecy aEcOwiarii BUXiTHOT MOJIEKYJI  TPEOHIHY
CTICKTPOHHUM y/IapOM IPH BKa3aHUX BHINE 103aX ONPOMIHEHHS I03BOJMB 3POOMTH BHCHOBOK, IO MAc-
CIIEKTPH HEONPOMIHEHOTO Ta ONPOMIHEHHMX 3pa3KiB MalOTh, 3arajoM, MOMIOHMI BHIJISL aie
IHTEHCHBHOCTI pany TikiB dparmentis, 30kpema, 3 Macamu m/z = 16, 18, 30, 43-45. 56. 58, 75-80,
CYTTEBO BiIPI3HSIOTHCSL.

AHaJli3 BIUIMBY €NEKTPHYHOTO IOJIS HA AUHAMIKY yTBODEHHS iOHHHX ()PArMEHTIB I03BOJUB BHABHTH
PI3HHIIO Yy TOBEJIHII MOJNEKYIH TPEOHiHy NPH DI3HHX HAIPYKEHOCTAX MOIEIBHOTO JMIONBHOLO
C/ICKTPHYHOTO OIS, NAI0YM MOXIHBICTH OYiKYBATH, IO CTPYKTYpa MOJEKYTH HE MOXKE CYTTEBO
3MIHHTHCS, SIKINO HATIPYXXEHICTh MO He meperuutyBatume 0,4 a.0. OtpuMaHi pe3ysbTaTd TaKoXK YiTKO
ACMOHCTPYBAIM, 10 HASBHICTH BHYTPIIIHBO-MOJIEKYJISAPHHX BOIHEBHX 3B'SI3KIB BIUIMBAC $K HA
Pe3yJIbTaTH OIPOMIHEHHS, TaK i Ha NMHAMIKY (parMeHTaIlii MONeKy i TpeoHiny.

Bymi BukoHaHi OLiHKH €HepreTHYHNX XapaKTEPUCTUK MOEKYIH TPeoHiHy. Byio anpoOOBaHO METOIMKY
TCOPETHYHHX JOCII/DKEHD KyTOBOI Ta HepPreTHYHOT OBEIiHKH Mepepi3iB MoTeHIiaTbHOr0 po3citoBaHHs!
CJICKTPOHA Ha CKJIA/IHAX MOJIEKYNaX y MOJENi HesanexHux artoMiB. Y mizxomi Additivity Rule (AR),
KOJI BIAMOBi/THi nIepepi3H TOPIBHIOIOTE Cymi Iepepi3iB po3cifoBAHHS Ha aTOMaxX MOJIEKYJI, PO3PAXOBAHO
AuepenIianbHi Ta iHTerpaNbHi Tepepisu MpyXHOTo PO3CIIOBaHHS €JIEKTPOHA HAa MOJIEKYJ TPEOHiHy
npu eHeprisx 1o 150 eB. Ammityau Ta nepepisu mpysKHOTO po3ciioBaHHs enekTpoHa Ha atomax H, C.,
N, O, sK CKnamoBHX 4YacTHHAX Ii€i GiOMOIEKYIH, 3HAHIEHO Yy METOJi ONTHYHOrO MOTEeHLiaTy 3a
nporpamoro ELSEPA.

Byno anpo6osano MeTonuKy HOCHifKeHh €HEPreTHYHO! MOBEiHKH EPEPI3iB Mpouecy 0AHOKPATHOT
10Hi3aWii MONEKYT aMiHOKHMCIIOT €eKTPOHHMM yapoM. Bukopucrano anamiTuumi BUPa3u JUlsl TIOBHUX
epepi3iB 1BOTO MpoIecy, o Ga3yloThCS HA BiJOMHX HAIIBKIACHUHHX Ta KJIacu4yHOMY, (opmyna
I'pusincekoro, naGmmkeHHsX. PO3ITISHYTO aHATITHYHY alpOKCHMALIIO [HX nepepisiB 3a BiAOBiIHAMY
dopMynamu s OTpEMaHHS aGCOMIOTHUX 3HAYCHh EKCICPUMEHTANBHUX JAHHX. 3  METOKO
BIANPAIOBAHHS TEOPETHYHOI METONMKHM Y AKOCTI KOHTPOJNBHOI MOJer Oyno B3ATO MOJIEKYIY
aMiHOKMCIIOTH TJIFOTAMIHY, IS SIKOT MpOBEICHO PO3paxyHKH TOTeHLiaTy ioHi3awii. XapakrepucTuku
CHEPreTHYHOI CTPYKTYPH MOJICKYIH Oyiii pO3paxoBaHi y HaGIMKEHHSIX Teopil PYHKIIOHALY TYCTHHH |
Xaprpi-doxka.

Bymi sumipani  emepretwuni 3amexHocTi Tepepi3iB  mucomiatiBHOT ioHizarii (Buxoxy iOHIB, (L0
Bi/ITOBINAIOTE HAWOIMBIN IHTEHCHBHMM KOMIIOHEHTAM MaC-CIIEKTPIB) BHXITHOI MONIEKYIH THPO3HIY
10613y Topory mpouecy. By BusHaueni aGcomoTHI BeNMUMEY TTOTEHITIANIB (eHepriii MosBA) OCHOBHIX
IOHHUX (hparmMeHTiB MONEKYJIH TPEOHIHY Ta PO3PAXOBaHi EHEPreTHYH 3aIEKHOCTI Hepepi3iB OTHOKPATHOT
ioHi3ali{ MONTEKYNH THPO3UHY ENEKTPOHHMM YIapoM Ha ocHosi BEB mozeri Ta y HabmoxenHi [ pH3iHCEKOr0
3 BUKOPUCTAHHSAM CHEPIeTHYIHHX XapaKTePHCTHK MOJIEKYJIH, OTpUMaHuX y mmijaxonax TdIT i XP.

Bysio 3ificHeno nopiBHsBHMI aHAI3 BUXOIB iOHHMX (hparMeHTiB MoKy TPEOHIHY IPH Ti OPOMiHEHH]
nusproeneprerndHnM (<100 eB) Ta Bucoxoenepretiunum (11,5 MeB) nyukamu enekrponis IpH J103aX
onpominennst 0, 5 ta 20 k['p. Byno npoBeieHO HOPIBHSUIGHMIA aHAMIZ BUXOMIB OHHMX (parMeHTIB
MOJIEKYJI TUPO3MHY IpPH 1i onpomiHeHHi Hu3bKoeHepreTnaHuM (<100 eB) Ta Bucokoeneprermunmm (11,5
MeB) nyuxamu eeKTpoHiB mpu 103ax onpominenns 0, 5 ta 20 k[p.

Byno rmpoBenieHo nopiBHsIbHME aHaNmi3 eHEPreTHYHHMX 3alleHOCTell TiepepisiB OXHOKpaTHOI ioHizawii
MOJIEKYJT TPEOHiHy i THPO3HHY eNeKTPOHHHM yJapoM, pO3paxoBaHMX Ha ocHOBi mozeni BEB ta v
HaOmkeHni ['prsinceroro 3 BukopuctanHsm migxoxie TOIT i XP. ITpoBeneHo HOPMYBAHHS BiAHOCHHX



3HAYCHb BUMIPSHHEX IEpepi3iB OAHOKpaTHOI ioHizaii MOJIEKY]I TPEOHIHY | THPO3WHY €1eKTPOHHHM
YAApOM JUTsl 3HAXOKEHHsI 1X a0COMIOTHHX BEJIMYMH.,

Byno spiticueno anpoxcumanito (bitysanms) CHEPIETHYHHUX 3aISKHOCTEH nepepisiB oaHOKpaTHO! ioHi3anil
MOIIEKy/T TPEOHiHY i THpO3uHy 3a popmynamu moxeneil BED i BEB Ta HaGmkeHHsM ['pusircbkoro Ta
BCTAHOBIIEHO OCHOBHI MeXaHi3Mu )parMeHTauii MoJieKy: TpeoHiHy Ta THPO3HHY €TEKTPOHHUM YapOM.
Bymi Busnaueni MexanisMu BUHHKHEHHS 3MiH y CTPYKTYpi JOCI/DKYBAHHX MOJIEKYI TTi/T €0 PisHUX /103
IOHI3YIO9IOr0 BUIIPOMIHIOBAHHSI.

3a pesyibTaTaMu BUKOHAHHS 3aBHaHb 3a IIpoexTom Oy:no opopmtero Ta noxano indopmaniiini Haykosi
3BITH IIPO BUKOHAHHS 3aBJaHb [IPOEKTY BiAmOBimHO 10 KaJIeHAapHOTO [U1aHy pobiT, akTu mpo
BUKOHaHH eTaniB [IpoeKTy, 3BiTH MPO BHKOPHUCTAHHS GIOUKETHHX KOIUTIB, MPOMIXHMI Ta KiHIEeBHii
HAYKOBI 3BiTH PO BUKOHAHHs JIOrOBOPY Ta IPOMDKHME i KiHIEBHiA 3BiTH 1IPO BUKOPUCTAHHSI OFOJKETHUX
KOIITIB.

3a pe3ynbTaTaMu BUKOHAHHS 3aBJaHb 32 IIpoextom 6yio ory61iKoBaHO 6 HAYKOBHX cTaTei Y HayKOBHX

KypHalax, 1 KoJeKTHBHy MoHOrpadiro y Bumasuuntei "Nova Science" (CHIA), 8 te3 momosineii Ha
MiKHApOIHUX KOH(EPEHITisIX.

5.2.  3a HasBHOCTI HAYKOBO-TeXHiIYHOY npoaykuii o6rpynTyBanns i mepesar y NOPIiBHSIHHI 3
icHYI0YHMH aHAJOraMu

5.3. Tlpakruyna winHicTH oTpEMaHHX pesyabTatie peamizanii IlpockTy amsi ekoHOMiKHM Ta
CYCHiIbeTBA (CTOCYETHCS MPOEKTIB, MO MepexdayaioTh NPOBEIEHHs] MPUKJIAJXHAX HAYKOBHX
JOCTIKEHb | HAYKOBO-TEXHI9HUX PO3POGOK)

5.4.  Onmc misxis Ta cnoco6iB moaa BLmOro BUKOPHCTAHHS pe3y/abTaTiB BHKoHaHHs [IpoexTy
B CyCHiIbHIM paKTHIIi.

Pesynbratn BEKOHaHHS 1aHOTO TIPOEKTY MOJKYTh 3HAHTH CBOE 3aCTOCYBAHHS IPH AJarHOCTHMILI Ta Tepariii
3705IKICHAX HOBOYTBOPEHB, & TAKOK FOCTPHX BipYCHHX 3aXBOPIOBaHb, 30kpeMa, COVID 19. Ha ix miacrasi.
IIPU 3aCTOCYBAHHI PE3yJIBTATIB KIHIYHUX JIOCTDKEHD i BUIPOOYBaHb, BOAYAETECS MOMIIMBOIO PO3POOKaA
HOBHX MCTOIHMK CEJICKTHBHOTO YPAXKCHHSI KIITHH 37I0AKICHIX HOBOYTBOPEHb, ITATOrCHHUX MiKpOOpraHi3mis,
BIpYCiB, IPiOHIB, Bi/IOBiNATEHIX 32 3aXBOPIOBAHHA Ta YPaXKEHHsI JIOACHKOro opratiamy. Konrponsopana
MyTareHHa [isi JI030BaHOTO iOHI3yI0UOrO BHTPOMIHIOBAHHS TAKOK BOAYACTHCS IHKABOIO 3 TOUKM 30py
KOPHCHOI FeHETHYHOT MOHM(iKaLIil Xap4oBHX TIPOIYKTIB.

llpumitka: AHOTOBaHHMEl 3BiT He NOBHHEH MICTHTH BiZOMOCTEH, 3a00pOHEHUX JI0 BIAKPUTOrO
omy0IiKyBaHHs

Haykopuii kepiBruk IlpoexTy

3asinyeay pigainy EITEB Iuctutyty enektpounoi dbisuku HAH Ykpaiuu
(mocana)
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