PELEH3IA
Ha auceprauiiiny pooory byoon Tersanu JleoniniBuu
"MOJIEJIIOBAHHS KOJUBAJIBHOI JMHAMIKH IOH-TTJIPATHOI
OBOJIOHKH IMOABIMHOI CHIPAJII THK”,
NpeACTaBJEHY 10 3aXHCTY HA 3100yTTA HAYKOBOI'O CTYNEeHSs
noxropa dinocodii 3a cnenianabuictio 01.04.02
"Teoperuuna ¢izuka' (104 - Pizuka Ta acTpoOHOMIsI)

Huceptariiina po6ora byoon TetsHu JIeoHiiBHM NPUCBSIUEHA aKTYyaJbHil 3a1a4l
BHUBYCHHS OCOOJIMBOCTEH 10H-TiIpaTHOI OOOJIOHKM TOABIHHOI CrHpali MaKpOMOJCKYIH
ne3okcupubonykieinoBoi kucinotu (JIHK), 30kpemMa, q0CIiKEHHIO KOTMBAIBHOT TMHAMIKA
MOJIEKYJI BOJAM Ta MPOTHIOHIB OIS MicIlb 3B’si3yBaHHS 3 aromHuMH Tpyrmamu JIHK. J[ns
BCTAHOBJIECHHSI MEXaHi3MiB OUIKOBO-HYKJIETHOBOTO po3mi3HaBaHHSA Ta B3aemoxii JHK 3
010JIOTIYHO AKTUBHUMH CIIOJyKaMU BU3HAYAJILHUM € 3HAHHS JUHAMIKM MOABIHHOI cripati
JIHK Ta i ioH-TimpaTHOro orodeHHs. BupimansHa ponb ioH-rizparHoi obomonku JIHK
pOOHTS i TOCHIKEHHS KITFOYOBUM JUIsl pO3YMiHHS (PI3MUHUX MEXaHi3MiB (pyHKIIIOHYBaHHS
caMOi MakKpOMOJIEKYJH, IO 1 3yMOBIIIOE aKTYyaJlbHICTh AaHOI podotn. B mmx 3amadax
0COOJIMBO KOPUCHUMH € METOIM KOMII FOTEPHOTO MOJEIOBaHHSA, sIKi 1 Oy/lM BHKOpUCTaHi
aBTOPOM JUTSI TOCSITHEHHSI MOCTaBIIeHOiI MeTH. [IpoBefeHO BeNMKU 00°€M KOMIT FOTEPHHUX
00UHCIIeHb, PE3YJABTAaTH SKUX CHCTEMAaTH30BaHO, IPOAHAJI30BAHO 1 MOPIBHSHO 3 HasBHUMHU
EKCTICPUMEHTAIbHUMU JIAHUMH.

Hucepraniiina poOora ckimagaeTbesi 31 BeTymy, 4YOTHPBOX pO3MILNIB, CIHCKY
BUKOPHCTAaHUX JDKEpedT Ta YOTHPHOX IojarkiB. Ha modaTky poOOTH HaBEICHO CIHMCOK
nmyOJTiKaliil aBTopa 3a TeMOIO AUCepTallii, a TAKOXK BIIOMOCTI PO anpoOariito pe3ysbTaTiB.

Y BceTyni gaethesl 3arajbHa XapaKTEPUCTHKA JUCEpPTAIlii Ta OOTPYHTOBYETHCS
aKTYaJIbHICTh TEMH, @ TaKO)X POOUTHCS OIS JIITEpaTypu 3 JOCHTIHKYBAaHHX MUTaHb. TyT
OOTPYHTOBAaHO aKTyaJlbHICTh TEMH JHCEpTallii, CHOPMYIbOBAHO METY, 00 €KT, MPEAMET Ta
TOJIOBHI 3ajaui jgocmipkeHHs. OmnuMcaHo METOAW, HOBU3HY Ta MPAKTUYHE 3HAYCHHS
JOCTI/DKCHHSI, a TaKOX 3B’SI30K POOOTH 3 TEMAaTHKOK JOCITIKCHb [HCTHUTYTY, B SIKOMY
BHUKOHAHA 1151 poOoTa.

VY nepmomy Po3aim omucaHo ocoOauMBOCTI CTpyKTypu moaBiiHo1 cripani JIHK ta
ponb Bomu 1 mpoTHioHiB y (opmyBanHi moasiinoi cmipani JJTHK B po3umni, a Takox
CTPYKTypa Ta JuHamika ioH-TigpatHoi obonmonku JIHK. B npyriii monosuni 1-ro Po3mimy
omucaHo ocoOmuBocTi  konuBanbHOI  guHamikk  JIHK, 1o nposBisioTees B
EKCTICPUMEHTAIBHAX ~ CIIEKTpaxX, Ta METOJ KIACHYHOI MOJIEKYISIPHOi JTUHAMIKH B
3aCTOCYBaHHI JJIS IOCII/PKEHHS TUHAMIKH 10H-T1IpaTHOi 00OJOHKH.

Y apyromy Poznini gocmimkeno nuaaMiky Mojekyn Boau moonusy JIHK y Tepminax
qacy OCIJUIOTO JKUTTS, Yacy IMEepeopieHTaliid Ta mepiofy KoJWBaHb. JleTaqpHO OmMHcaHa
MOJIeTTb, OOTPYHTOBAHO BHOIp TMapaMeTpiB Ta PO3paxOBaHO HU3BKOYACTOTHI KOJIMBAHHS
MOJIEKYZl BoaM B MiHOpHOMY k01001 JIHK. BaxnmBoio YacTHHOIO LBOTO po3ily €
NOPIBHSAHHS OTPUMAaHMX pPE3YJbTaTiB 3 BIJIOMHMH EKCICPUMCHTAJIbHUMHU JAaHUMHU.
30KkpemMa, MoKa3aHo, 10 YaCTOTH TPAHCIALIHHUX KOJMBAaHb MOJIEKYJ BOAW B MiHOPHOMY
k071001 TOABIMHOI CITipalii 3aJekaTh BiJ HYKJICOTHIHOI MOCIIJIOBHOCTI 1 3HAXOIATHCS B
miamasoni Bim 160 g0 220 cM ™' |, MO y3TOMKYEThCS 3 HASABHUMHU €KCIIEPMMEHTAILHMMHU
naHuMU. Ha 3aBepiieHHsI po3ily BUBUYEHO BIUIMB Ba)XKKOT BOJM Ha KOJIMBAJIBHY TUHAMIKY
MOJIEKYJ BOAM y MiHOpHOMY k01001 JJHK.



Y Ttpetbomy Po3mimi mOCHiTKEHO KOJIEKTHBHI KOJMBAHHS MOJICKYJI BOAM B 10H-
rigparHiii obononmi JITHK ta Bogm y Bigmanenux Bin JJHK obmacTsx (Tak 3BaHOi 00’ €MHOT
BoaM). Ha  OCHOBI  MPOBEACHOTO  MOJICKY/ISPHO-AMHAMIYHOTO  JIOCIIJKEHHS
HU3bKOYACTOTHUX CIHEKTPIB MOJIEKYNI BOJAM IMOKAa3aHO, IO KOJIMBaJbHA JTUHAMIKA MOJIEKYI
Bomu Oinss moBepxHi JIHK skicHO Biapi3HseTbCs Big Boau B 00’e€MHIM ¢asi. ABTOp
NoKa3aja, 0 HU3bKOYAaCTOTHI KOJMBANBHI CrEKTpH 00’€MHOI Bogu B obmacti <300 cm ™
MOYKHA OTIMCATH I’ IThMa KOJIMBAIILHUMH MOJIaMH, TIOPIBHSIHO 3 Boaor0 Oinst moBepxHi THK,
KOJIM OJIHA 3 MOJ], a caMe€ Ta, sIKa XapaKTepu3ye CUMETPHUYHI PO3TATH BOAHEBUX 3B S3KiB
(~150 cm™"), Bimcyrus. B 3aBepmenns Posminy 3po0neHO  y3aralbHEHWM  OIISn
0COOJIMBOCTEN KOJIUBAJILHOT JMHAMIKH BOIHU.

B gerBepromy Po3nini, mpucBsIYeHOMY BHBUCHHIO €(DEKTIB 10HIB JTY)KHUX METAIIIB B
JUHAMIII KOJHMBaHb 10H-TigpaTtHOi obOonoHku JIHK, ommcano ocoOIMBOCTI YHCIOBOTO
METOJIy MOJICKYISIPHO-IUHAMIYHUX PO3PAaXyHKIB JJIS BIAMOBIIHUX CHMYIAIIN Ta
OOIpyHTOBaHO BHOIp MapaMeTpiB CHUCTEM COJBOBHX DPO3YMHIB, @ TaKOXX METOAM aHANTi3y
YUCJIOBUX pe3ynbTaTiB. Po3paxoBaHo iH(ppadepBoHi crnektpu cucrem JIHK y pizHEX
po3unHax coyiell XJIopumiB Ta iHppayepBoHuit cnektp BiuacHe JJHK ta po3umny. Pozmin
3aBEPIIYETHCSI HABEJCHHSM PpE3YJIbTaTiB MOJICIIOBAHHS JMHAMIKK TIPOTHIOHIB JTY)KHHUX
METAaJIB, JIOKaTi30BaHuX y pizHux obmactsax JJHK, Ta quHaMiku MoJieKys BOJU B TiapaTHIH
000JIOHIII MPOTHIOHIB JTY)KHUX MeTalliB. Ha OCHOBI ITuX pe3ynbTariB BUIIJICHO OCOOIUBOCTI
JUHAMIKH TIPOTHIOHIB JY)KHHX METalliB Ta MOJIEKY1T BoaM rifparHoi oOononku JIHK.
[TokazaHo, 10 BIUIMB MPOTHIOHIB Ha KonmBaHHS aromHux rpyn JIHK e He3naunuwm, 3a
BUHSTKOM TIPOTHiOHH Li" , siKi MalOTh ICTOTHHMI BIUIMB Ha KOJMBaHHs atoMHuX rpyn JJHK.
ABTOp TIOSICHIOE TaKy pI3HHIIO THM, IO NPOTHIOHM Li" aKkTHBHO B3a€EMOIIIOTH 3
¢docharHumMu rpymamMu ocToBa TOABIHHOI cmipami. [IpoBeaeHi METOZOM MOJEKYISPHOI
JTUHAMIKH PO3PAaXyHKH TMOKa3aJIM HAsBHICTb MOAH 10H-pocharaux xkomuBanb Li-/IHK, mo
CIIOCTEPIraeThess B iH(PPauepBOHOMY CIEKTPi Y BHIISAA OKpeMmoi cmyru Oinms 820 cm ™.
Po3paxoBaHi CHIEKTpU TOPIBHSIHO 3 €KCIIEPUMEHTAIBHUMU JaHUMH Ta MPOJAEMOHCTPOBAHO
SIKICHE Y3TOJKEHHS ITUX PE3yJIbTaTiB.

OtpumaHi B TUcepTalliiHii poOOTI pe3yabTaTH IiICYMOBAHO Y BUIISA/II BHCHOBKIB Y
3akmouHoMy Po3nimi  «BUCHOBKW», sIKi 3TpyHNOBaHO Yy BHIVISAI IIECTH OCHOBHHUX
pE3yIbTaTIB.

Crnucok BHWKOPHCTAHUX Jpkepen MictuTh 202 omuHUII. 3a TEMOIO aucepraiii
OmyOJIIKOBaHO TPH POOOTH B MiXKHApOAHUX KypHaax kBapreniB Q1, Q2 Ta Q3. Marepianu
JUcepTallii JIOMOBiIaaucs Ha MIECTH KOH(EpeHIlisax B YKpaiHi Ta 32 KOPIOHOM, a TaKOXK Ha
cemiHapax [HCTUTYTY.

Cepen oTpuMaH#X B poOOTi pe3y/IbTaTiB HAHOUIBII BAXKITUBUMH BBaXKAKO TaKi:

1. Po3paxoBaHO YacTOTH TPaHCIALIWHUX KOJHMBAHb MOJIEKYJ BOIAM B MIHOPHOMY
011001 moBikiHO1 cripani [IHK. BeraHoBeHO, 110 BOHU 3HAXOAAThCS B Aiama3oHi Big 160
10 220 cM ™', 10 Y3rO/KY€EThCS 3 HASBHUMH €KCIIEPUMEHTAILHUMHE JaHUMHU. BeTaHoBIEHO
iX 3aJIeXKHICTh Bil HyKJICOTHIHOI ITOCIJOBHOCTI.

2. OTpuMaHHWil pe3ynbTaT, SKHiA IOKa3ye, 10 YacCTOTH KOJWBaHb IPOTHIOHIB,
posramoBanux 6ins JJHK, 3MilytoTbcst B BHCOKOUACTOTHY 00JacTh CHEKTpa MOPIBHIHO 3
TUMH 10HAMH, IO 3HAXOIAThCcs B 00’eMi. 30Kpema, IIe€ Mae MicCIle Il HEeraTHBHO
TiIpaToBaHUX MPOTHIOHIB, cepen sikuxX ioHKM K, Rb" ta Cs" y MiHOpHOMY Ta TOJIOBHOMY
xonobax JIHK.

3. BBaxkaio TakoX OCOONMBO BaKJIIMBUM PE3YNIbTAaT 31 BCTAHOBJICHHS MOAM 10H-
docharaux konmuBanb Li-JIHK B iHppauepBoHOMY CIIEKTpPi y BUITISAI OKPEMOI CMYTH O1JIs
820 cm .

4. Jluceprailisi MICTUTh BEJHMKY KUTBKICTH JITEpAaTypHOi 1 JOB1IKOBOI iH(opMmarrii
CTOCOBHO JIOCII/DKYBaHUX 00’€kTiB. L5 iHpoOpMaIlis 1OMOBHEHA BIACHUMH JaHUMH, YiTKO



CHUCTEMAaTH30BaHa 1 MOXe OyTH BHUKOpPHCTaHAa M€ AK 1 JOBIHHUK, IO TEX € Ba)KJIUBUM
pe3ynbTaToM JAUCEpPTaHTA.

B Toii xe wac poOoTa BHUKIMKAae HU3KY 3ayBakeHb. Cepen HUX HaHOLIbII
BaXJIMBUMHU BBa)KAIO HACTYIIHI.

1. TIpoBeneHi MOCITIKCHHS] BUKOHAHO JUISI CHCTEMHU 31 CKIHYCHHOK TOBKUHOIO
ninsakr Mojekyau JIHK ta ckiHueHHOTO Yrciia MOJIEKY) BOJIU 1 10HIB OJJHOTO KOHKPETHOTO
tuny. JIJis YHUKHEHHS TaK 3BaHHX €()eKTiB TPAHHYHOTO PO3MIPYy CHCTEMU BHKOPHUCTAHO
MepiouyHi TPaHWYHI YMOBH, IO HAOIMIKEHO BIATBOPIOIOTH BIACTUBOCTI 00’emy. ILle
3yMOBIIOE TOW (DaKT, IO OTPUMaHi pe3yIbTaTd CTOCYIOTHCS BHUKJIIOYHO BiJIOBITHHX
po3uuHiB. [Ipu 1bOMy 30BCiM HE3pO3YyMiNO, SKE 1€ Ma€ BIJHOILIEHHS 1O BJIACTUBOCTEM
BIJIMOBITHUX SIBHI Yy OIOJIOTIYHIN KIIITWHI, B SKii 00’€MHOT BOJM B3araji Hemae, a cama
moutekynna JIHK mae rmoOymnspHy cTpyKTypYy.

2. SIx BIUIMBaTHME HASBHICTH 10HIB IHIIOTO THUITY Ha OTPUMaHi pe3ynbTatu? Amke B
OloJIOTIYHINA KIIITHHI 3aBXKIU MPUCYTHI pi3HiI ioHU. KpiM TOoro, Xapakrep riaparailii i0oHiB
Ma€ CYTTEBHI BIUTUB Ha BIOPSAKYBAaHHS Ta JUHAMIKY MOJIEKYT BOAH TiAPaTHOI OOOIOHKHU
MOJIBIMHOI cmipasi, 10, CBOEK ueproro, BrumBae Ha ¢yHkumionyBanHs JIHK, a tomy mi
MPOIIECH 3aJIeKaTh 1 BiJl HASBHOCTI Ta PO3TAIlyBaHHS PI3HUX THUIIIB 10HIB.

3. B Toii vac, sik konuBaHHs octoBa /[IHK MaroTh HecyTTeBUI BIUIMB Ha KOJIMBAHHS
MOJIEKYJ BOJHM, HE3PO3yMII0, YW MOXXKHA HEXTYBaTH KOJMBAHHSIMH HYKJICO3H[IB TIPU
BHBUYEHHI JWHAMIKM BOAH, 00 B pOOOTI HYKJICO3WIAM MOJCIIOBAIKCS SIK MasTHUKH, IO
3MIIACHIOIOTH KOJTMBAHHS SIK €IMHA Maca HaBKOJIO OCTOBA.

4. B po0OoTi MOJNEKynH BOIM B TiIpaTHOMY XpeOTi MiHopHoro skonoba JIHK
NPEACTaBICHI y BHUIVISAAI TOYKOBHUX Mac, TOMY OpI€HTAIis aTOMIB BOAHIO (aBTOP BXKHBAE
TEPMiH TiJPOTreH) He BpaxOByBalach. Ajie MOXKHA OYiKyBaTH, 1110 Y K0J100aX OCHOBHY POJIb
BiJIirpa€ eHepris eJeKTPUYHOI B3a€EMOII1 1 TOMY XOTisIoCsl 6 MaTH OOTpYHTYBaHHs BUOpaHOT
MOJEII.

B Toi1 ke yac 3ayBaxy, o 3po0JIeHi 3ayBayKCHHS HISIKOIO MIpOIO HE BILIMBAIOTh Ha
JIOCTOBIPHICTH PE3yNBTATIB Ta HE 3MEHIIYIOTh X Baromicth. Jlucepraris HamucaHa 4iTKOO
MOBOIO, B Hel BKJIIOYEHI SKICHI LTIOCTpaIlii Ta JaHi MOSCHEHHS 10 HUX, KOXKEH pPO3JIii
MICTHUTb ITiICyMKH, IO 3HAYHO TOJIETINYE 1i YUTAHHS Ta CIIPUHHATTS pPe3yIbTaTIB.

Ha ocHOBI BuIle BUKJIaIE€HOTO BBaXaro, IO JaHa poOOTa BUKOHAHA HAa BUCOKOMY
TEOPETHYHOMY pIiBHI 1 sBIIsg€ COOOK IUTICHY W 3aBepIleHYy HAyKOBY IIpaiio, B SKid
OTPUMaHO HU3KY HOBHMX BKJIMBHX PE3YJbTaTIB, IO CTOCYIOTHCS aKTyadbHHX 3a7a4 (Qi3uKu
JHK, sxi MaroTh SK TEOpPETHYHE, TaK 1 MNPHUKIaTHE 3HA4YeHHsA. J[OCTOBIpHICTH Ta
OOI'PYHTOBAHICTh OTPUMAHUX PE3YJIBTATIB 3aCBIAUYIOTHCS BUOOPOM BiAIOBITHUX CyYaCHHUX
MeTO/iB, (I3UMYHMM  aHaJi30M pe3yJlbTaTiB Ta Y3TO[UKEHHSAM 3 pe3yJibTaTaMu
eKkcriepuMeHTiB. OOcCSr MpoBeNeHUX MOCHIKEHh Ta OCOOMCTHI BHECOK aBTOopa He
BHUKJIMKAIOTh CyMHIBY. CTHIIb Ta OOpMIICHHS AMCEPTAIlii BiMOBIAI0OTh HOPMaM HAayKOBOi
JiTeparypH.

B 3aBepmieHHS Big3Hauy, IO aKTyaJbHICTh Ta JOCTAaTHHO BHCOKHI pPIiBCHb
NPOBEEHNX TOCIiKeHb, a TaKOX 3HAYEHHS Ta JOCTOBIPHICTH OTPUMAHUX PE3YJIbTaTiB
CBiTUaTh TPO Te, MO aucepTalliss «MoJenroBaHHS KOJIUBAJIbHOI JUHAMIKH 10H-TiIpaTHOI
obomnonku nozagiiHo1 cmipani JIHK» BigmoBizae BciM BUMOraM HOPMAaTUBHHUX JOKYMEHTIB
MiHicTtepcTBa OCBITH 1 Hayku Ykpainu Ta Kabinety MinicTpiB YkpaiHu 1Moo auceprariii,
NOAAaHUX Ha 3100yTTs CTymeHs Jokropa (imocodii, B Tomy uucii Hakasy MOH VYkpainu
N4 Bim 12.01.2017 «IIpo 3aTBepmKeHHS BHMOT IOAO OQOpPMIIEHHS AucepTamii» (3
HACTYITHUMHU 3MIHaMH) Ta «IOPSAIKY TPUCYIKEHHS CTyHeHs Jokropa Qimocodii Ta



CKaCyBaHHs PIIICHHsS pa30BOi CIIEIiali30BaHOI BUYCHOI paju 3aKiajy BHIIOI OCBITH,
HAyKOBOi yCT@HOBHM TMPO TPHUCY/DKEHHS CTyNeHs AoKTopa ¢inocodii», 3arBepIKeHol
noctanoBoro KaGinety MinictpiB Vikpainu Ned44 Binm 12 ciuns 2012 p., a ii aBrop by6on
Terstna JleoHimiBHAa 3aciyroBye Ha TIPUCY/DKEHHS CTymeHs Joktopa ¢imocodii 3a
crienianbHicTIO 104 — (hi3uka Ta acTpOHOMIS.
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