
BI)JTYK 

o cp iuiHHoro OrrOHeHTa Ha )]'HCepTauilO AB~££HKa AHaTOJIiH IIeTpoBHqa 
«A KmUB08aHUU CmepUI.{HO HanPYJlCeHUU 38 'mOl( C=N 8 N-3GMiuJeHux n­

XiHOHiM iHax», rro)J.aHY Ha 3)J.o6YTT5I HaYKoBoro cTyrreH5I )],oKTopa XiMi1:fHHX HaYK 

3a Cneui aJIhHicTIO 02.00.03 - opraHiqHa XiMi5I 

AKmYaJlbH icmb po6omu. )::(HcepTuuiHHa po6oTa BHKOHaHa B 06JIaCTi XiMi"i 

XiHOHiB, 30KpeMa, N-3aMi w:eHHx n-xiHoHiMiHiB, OC06JIHBicTlO 6Y)]'OBH 5IKHX C 

aKTHBOBaHHH cTepWIHo HarrpY)J(eHHH 3B '5I30K C=N, mo 06YMOBJIeHO Ha5IBHicTlO 

3aMicHHKiB B 06H.ll:BOX opmo-nOJIO)KeHH5Ix. TaKi XiHOHiMiHH i CTaJIH rrpe.ll:MeTOM 

)lOCJIl)],)KeHH5I. 

lliHp oKHH crreKTP rrp aKTHqHOrO BHKopHCTaHH5I n-xiHoHiMiHiB Y pl3HHX 

raJIY35IX HapO.ll:HOro rocrro)],apcTBa, Me)],HqHiH XiMii", cpapMauii' 06YMOBJIlOC BeJIHKY 

YBary, 5IKy rrpH.ll:lJ15IIOTb XiMii" N-3aMiw:eHHx n-XIHOHIMIHlB y HaYKOBHX 

)loCJI i)],)KeHIDIx . qHMaJIO HaYKoBHx rpyrr BHBl.{aJIH peaKuiHHY 3)]'aTHicTh N­

3aMiw:eHHX n-xiHo HlMIHIB i, 5IK BI1)],HO 3 UICl )],I1CepTaUll , TaKi p060TH 

IlPO.ll:OB)KYlOTbC5I i Tenep. ,l(JI5I mr3BaHHX CrrOJIYK xapaKTepHOlO C BHCOKa peaKu,iHHa 

3.ll:aTHicTb Ta pi3HOTHilHicTb XiMi l.{HliX peaKuiH, Y 5IKi BOHli BCTyrralOTb. TYT BapTO 

Bi)],3Hal.{HTH peaKui i" 1,6-, 6,1-, 6,3-, Ta 1,4-HYKJIeocpiJIbHOr O rrpHc)],HaHH5I, y 5IKI1X 

XiHoi')],Ha CTp YKTypa TpaHccpopMYCTbC5I B apOManll.{HY. Ha perioHarrpaBJIeHicTh 

peaKui H N -3aMi rn:eHHx n -x iHoHiMiHiB 3Hal.{HOlO MipOlO BrrJIHBaC CTepHqHI1H 

cpaKTOp. C aMe TOMY aKTYaJIbHI1M Ta HaYKOBo-o6rpYHTOBaHI1M C BI1BqeHH5I 

3aKOHOMipHOCTeH Ta OC06JIl1BOCTeH rrepe6iry peaKuiH N-3aMiw:eHI1X n­

XiHOHiMiHiB 3 0 6'CMHHMlI 3aMicHHKaMl1 B 0611)],BOX opmo-rrOJIO)KeHH5IX xiHol.ll:Horo 

5l)lpa, mo CTaJIO 6 BarOMOIO 6a3010 )lJI5I OTpI1MaHH5I CrrOJIYK xiHOJIi)],Hol 6Y)],OBH. 

)::(HcepTauiHHa p060Ta BHKOHYBanaCh Y pycJIi HaYKOBO-)J.OCJIi)]'HI1X, y TOMY 

1fl1cJIi )lep)K61O)],)KeTHI1X, TeM Kacpe)]'pH XiMii" Ta OXOpOHH rrpaui ,[(oH6acbKoi" 

)lep )KaBHoi" MallIMH06Y.ll:iBHoi" aKa)],eMii", M. KpaMaTopchK. 

HaYl(08a H08U3Ha. Y ,lJ,HCepTauiHHiH p060Ti Bi)]'KPHTO 5IBHw:e CTepHl.{Hoi" 

aKu mauii" i MiHHor o 3B'5I3KY B N-3aMimeHI1X n-xiHOHiMiHax 3 ,lJ,BOMa 3aMicHl1KaMl1 

. .. 
B opmo-rrOJIO)KeHH5IX )],0 IMIHHoro aTOMa ByrJIeulO Ta B rrOmr3JIOl)],HI1X 
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UHKnoreKCeHOBI1X ( Harri BXiHOi)::(HHX) CrrOnYKaX Ha IX OCHOBi, BI151BneHO He3BI1qHI1M 

Harrp5lMOK nepe6iry peaKuii1 H)'KneocpinbHoro rrpl1€,ILHaHH5I ,ILO n-XiHOHiMiHiB 3 

aKTIfBOBaIrnM CTepl1qHO HarrpY)KeHI1M 3B'513KOM C=N Ta BCTaHOBneHO OCHOBHI 

3aKOHOMipHOCTi UI1X npOueCiB. Brreprne BCTaHOBneHa Ha5lBHICTb CTepI1qHO 

HarrpY)KeHOrO 3B'5!3KY C=N B HarriBxiHoi',ILHI1X rroniraJIol,ILHI1X CrrOnYKaX Ha OCHOBi 

N-3aMimeHlIX n -XiHOHiM iHiB Ta 3 ' 5!COBaHO MOrO BrrnI1B Ha XIMlqHi BnaCTI1BOCTi. 

30KpeMa, BI1BQeHO BrrJII1B ~bOrO 3B '5!3KY Ha OKI1CHO-si,ILHOBHi rrOTeHuiaJIl1 N­

3aMlmeI-lI1X n-XlIlOl-llMlHlB Ta Ha Harrp5lMOK peaKu.iH: N-apI1JIcynb<p0Hin-n­

Xi HOHiMiHiB 3 HI13KOlO peareHTiB pi3HoI rrpl1pO,ILI1. IToKa3aHO, mO rrpl1 B3a€Mo,ILil N­

3aMir:u:eHI1X n-xi HoHiMiHIB, 51 K1 MiCT5!Tb CTepI1QHO HarrpY)KeHI1M 3S'5130K C=N, 3i 

Crr l1pTaMI1 YTBOPIOIOTbC5! rrp O.nyKTI1 xiHoni,ILHoI 6Y,ILOBI1. 3'5!COSaHi OC06nl1BOCTi 

nep e6 iry peaKlliH raJIOreHYBaHH5! N-apl1ncynbcpoHin-1,4-6eH30xiHoHiMiHiB 3 

BpaXYBaHH5IM pi3HHX rrp OueCiB, m;0 si,IL6ysalOTbC5! npl1 U.bOMy. 

BI151BneHO BrrJII1B CTepl1QHO HarrpY)KeHOrO 3B'513KY Ha Z,E-i3oMepI13au.iIO N­

3aMimeHI1X n-XiHOHMOHOi M i Hi s. B H3HaQeHO XapaKTepHi OC06nI1BOCTi nOBe,il;iHKI1 

N-apl1ncynbcpOHi JI-n-x iHOHMOHO- i ,ILiiMiHiB B YMOBaX MaC-CneKTpOMeTPI1QHI1X 

,ILOCJIi,IL)KeHb. B CTaHOBJIeH O, lll,O CTepl1QHO HanpY)KeHI1M 3B' 5!30K rrp05lBJI5I€TbC5! B 

N-3aMilll,eHI1X n -XiHoHiMiHax 3a Ha5!BHOCTi y MoneKyni BaJIeHTHOrO KyTa C=N-X, 

6i JIblIIOrO 3a 130 rpa,ILyciB. 

CmyniHb o6rpYJimOeaHOcmi HaYKOBUX nOflOJlCeHb i BUCHOBKiB, ix iJocmoBipHicmb. 

ARani3 MaTepiaJIiB ,ILI1cepTauii1Hoi' p060TI1 rrOKa3Y€, lll,0 ,ILoCJIi,IL)KeHH5! BI1KOHaHi Ha 

. . . 
HaJIe)KHoMY HaYKoBoMY p lBHI 3 SMKOpMCTaHH5IM cYQaCHI1X MeTO.IL1B OpraHlQHOrO 

CIffiTe3Y Ta cpi3W-IHHX MeTO,ILiB ,ILOCJIi,IL)KeHH5I XIMIQHI1X CrrOJIyK, BKJIlOQalOQI1 

opraHiQHI1H CI1HTe3, TOHKOlliapOBY XpOMaTOrpacpiIO, eJIeMeHTHI1H: aHaJIl3, 

CneKTpa..rIbHl MeTO,IUI (Iq; Y<1>; IH, l3C, I~F, 3lp 5IMP-cneKTpOCKOrri5l, MaC­

CneKTPOMeTpi5!), peHTreHOCTpYKTypHI1H: aHaJIl3, KBaHTOBO-XIMIQHl p03paxyHKI1, 

BOJIbTaMnepOMeTPllO. 

Yci HaYKOBi nOnO)KeHH5! BI1CHOBKH, CCPOPMYJIbOBaHi y ,ILI1CepTaUll, 

6a3Yl:OTbC5! Ha e KCrrep HMeHTaJIbHHX ,ILOCni,IL)KeHH5IX, ,ILOKa3i 6Y,ILOBI1 HOBI1X CrrOJIYK, 
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JIOr i"t.fHO BHTIKaIOTb 3 OTpHM aHHX pe3YJIbTaTiB € ,n:OCTOBlpHHMH. BHCHOBKI1 

,n:McepTall,i HHo'i p 060TH Bi,n:n OBi ,n:aIOTb rrOCTaBJIeHHM 3aB,n:aHH5IM. 

Teopemulme i npaKmUllHe 3Ha'-leHH5l po6omu. 

TeOp eTHqHe 3HaqeHH5I p06 0Tl1 rrOJI5Ira€ Y HOBHX 3HaHH5IX, JJJ:O CTOCYIOTbC5I 

XiMi'i XiHOHiB i X iHOl,LJ,HHX CrrOJIYK. ;D,HcepTaHT OTpHMaB BeJIHKHM MaCHB HOBHX 

eKCrrepHMeHTanbHl1X ,n:aHHX, 5IId ,n:03BOJII1JII1 3p06l1Tl1 TeOpeTl1qHi BI1CHOBKI1 Ta 

Y3aranbHeHH5I. O CHOBHI1M npaKTI1QHI1M ,n:OP06KOM ,n:l1cepTall,iHHo'i p060Tl1 MQ)KHa 

BBa)I(aTll BHeCOI( Y cYQaCHY CllHTeTllQHY OpraHIQHY XIMllO, 30KpeMa, P03Bl1HYTa 

xiMi5I X iHOHi MiHiB. KpiM To r o, BCTaHOBJIeHa 6ioJIoriQHa aKTI1BHiCTb Hl13Kl1 CrrOJIYK. 

C epe,n: Cl1HTe30BaHl1X peQOBHH BI15IBJIeHO KI1CJIOTHO-OCHOBHi iH,n:I1KaTOpl1, areHTI1 

BYJIKaHi3all,ii' Ta MO,n:H<p iKaui'j Kay-qYKiB, iHri6iTopll KOP03ii', ,n:06aBKI1 ,n:o MaCTI1JI, 

TOII..{O. 

CmpYKmypa i 06C5l2 p o6omu. ;D,l1cepTall,i5I rro6y,n:OBaHa KJIaCI1QHO ,n:JI5I po6iT 

3 opraHiQHo'i XiMi 'i i M i cTllTb BCTyrr, 7 p03,n:iJIiB, BI1CHOBKI1, Crrl1COK JIiTepaTypl1, JJJ:O 

HapaxoBY€ 474 nOCllJIa Hb, 16 9 Ta6JIl1Ub Ta 70 PI1CYHKiB, ,n:o,n:aTKI1. 3aranbHl1H 

o6cHr ,n:l1cepTau,i'i 4 59 cTopiHOK. 

OrJI5I,n: n iTep aTYPHI1X ,n:)KepeJI (rreprrIllli p03,n:iJI) Y npe,n:cTaBJIeHiM p060Ti 

rrpHCB5I"t.feHHM peaKuiHHiH 3,n:aTHo cTi N-3aMiJJJ:eHHx n-xiHoHiMiHiB. Orrpau,boBaHa 

TaKO)K Ha5IBHa iHcpopMau,iH lUO,n:o ccpepl1 BI1KOpI1CTaHH5I n-xiHoHiMiHiB. ;D,JI5I 

. . . .. . 
JIlTepaTypHoro ormI,LJ,Y aBTOp BllKOpl1CTaB 5IK KJIaCI1QHl, TaK 1 HOBl JIlTepaTypHl 

,ll,)KepeJIa Ta rry6 JIiKau,ii'. P 0 3,n: i JI ,n:OCTaTHbO HaCI1QeHI1M iHcpopMau,i€IO 3 ,n:aHo'i 

Y ,LJ,pyrOMY P03,n:lJll )lHCepTaHT Orrl1CaB ,n:OCJll,n:)KeHH5I, JJJ:O CTOCYIOTbC5I 

n ,n:por an0 r e H)'BaHH5I N-3aMiJJJ:eHl1x-l,4-xiHOHiMiHiB. BCTaHOBJIeHO, JJJ:O 

n ,n:p oranoreHYBaHH5I N -au,eTlfJl(apo'i JI)-1 ,4-6eH30xiHOHMOHOiMiHiB Bi,n:6YBa€TbC5I 

5IK 1,4-rrpH €,n:HaHH5I. BHKoHaHo KBaHTOBO-XlMIQHl p03paxyHKI1, 5IKl ,n:03BOJI5IIOTb 

BH3Ha-qaTll M Icu;e Bxo,n:)l(eHH5I aTOMa ranoreHY Y XlHOHlMlHHe sr,n:po, JJJ:O € 

Ba)KJII1BHM ,n:JIH OTpI1MaHH5I XIH OHlMIHIB 3 ,n:BOMa aTOMaMI1 ranoreHY B opmo­

rrOJIO)I(eHH5IX ,n:o IMIHHoro aTOMa ByrJIeu,IO. 
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Y TpeTbOMY P03)l,l Jll a BTOp ornrcaB pe3YJIbTanr ):{OCJ1l)J,)KeHH5I peaKl.:(iH 

r an o reHYBaHH5I He3aMImemiX Ta anKiJI3aMimemiX N-apHJIcYJIbcpOHiJI-l,4­

6eH30 xiHOHi MiHiB Ta Bi)l,rrOBi ,n:HHX Bi)l,HOBJIeHHX CPOPM i BIIBqHB MO)l(JIHBicTb 

O)l,ep )l(aHH5I 3 ,5 - ,QHT anOreH3aMim eHHx n-XlHOHIMlHlB, mo MO)KYTb MICTHTH 

CTepHqHO HarrpY)KeHHH 3B'5I30K C =N. 

lleTBepTHH P03)J,IJI 3'5ICYBaHHIO pom rrpo~eCIB 

. . . . 
):{en ):{p oranoreHYBaHWI Y XO)J, l r anoreHYBaHH5I 3aMl meHHX napa-XlHOHMOHOlMlHIB. 

Bl15lBJIeHO qHHHHKH, m o BllJUiBalOTb Ha cTa6iJIbHiCTb i, Bi):{nOBi):{HO, Ha Hanp5IM 

)J,en ,n;p oranoreHYBaHH5I. 

Y rr ' 5ITOMY p 0 3)l, iJIi P03rJl5IHYTa peaKlJ:iHHa 3):{aTHICTb ~HKJIOreKCeHOBHX 

nOJIirano "i,n:HHX cnOJIYK Ha OCHOBi N-apHJIcYJIbcpoHiJI- l,4-xiHoHiMiHiB. BapTo 

Bi)l,3HaqHTH, mo ~e € HOBHH KJIac CrrOJIYK i BOHH 3,n;aTHi ):{O crrOHTaHHoro rro)l,iJIY Ha 

OrrTI1qHl 130MepH. 

Y llIOCTOM Y p03,n:iJIi 06rOBopeHO CTepHQHHH BrrJIHB 3aMicHHKiB B opmo­

n OJIO)f(eHIDIX )J,O iMiHHoro aTOMa ByrJIeu:lO, mo ):{a€ 3MOry rrporH03YBaTH Ha5IBHicTI, 

aKTHBOBaHHX cTepwmo Han pY)KeHHX 3B'5I3KiB B N-3aMimeHHX XiHOHiMiHax. 

Blm QeHO BrrJIHB TaKoro 3B'5I3KY Ha peaK~iHHY 3,n;aTHicTb n-xiHOHiMiHiB, Z,E­
. . . .. . 
130Meplf3a~11O, OKHCHO-Bl)l,HOBHl rrOTeH~lanH Ta crreKTpanbHI xapaKTepHCTHKH. 

CbOMHH p03,D,in M icTHTb eKcrrepHMeHTaJIbHY QaCTHHY, ,n;e orrHcaHi )l,eTaJIbHi 

MeTo,n:HKl1 Cl1HTe3Y, cp i3HKO-xiMiQHi xapaKTepl1CTHKH Ta CneKTpaJIbHi ):{aHi 

CllliTe30BaHHX CnOJIYK. K p iM Toro, 6iJIbWa QaCTI1Ha ~HX )l,aHHX BHHeceHa Y 

)J,O)l,aTOK. 

3a 06C5Ir OM Ta 5IKICTIO ,n:OCJ1l)l,)l(eHb ~ po60Ta ~lJIKOM Bi)l,rrOBi)l,a€ plBHIO 

)l,OKTOP CbKO"i )l, fI'cepTauil. 

[Jo8Homa ony6Jl i1<Y80HHJl pe3YJlbmamiB oucepma~jil y HaYKOBUX r/JaxOBUX 

6 UOGl-lHflX. Bci nOJIO)KeHH5I )l,HCepTa~iHHo·i p060TH ):{OCTaTHbO rpYHTOBHO 

BHCBiTJIeHO Y 59 CTaTT5IX Y cpaxoBHx )l(ypHaJIaX, 5IKi Bi)l,nOBi)l,aIOTb Cne~iaJIbHOCTi 

02.00.0 3 - o p raHil.£Ha XiM i5I., Y TOMY QHCJIi - Y 47 CTaTT5IX Y 3apy6i)KHHX 

)[{)'pHanax, m o lH)l,eKcyIOTbC5I HaYKoMeTpHQHHMH 6a3aMH, a TaKO)K Y )l,BOX 

M OHorpacpi5Ix , BOCbM H naTeHTax YKpai·HH Ta Te3ax )l,orroBi)l,eH. 
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ASTope¢ep aT 3a 3MICTOM sitJ,nositJ,a€ tJ,I1CepTaU:ll Ta sitJ,06pa)J(a€ CYTb 

P060TI1. 

3ayea:JICeHHJl 

Ha CTOp. 112 HtJ,eTbC5I npo Te, IIJ:O 6YJIa tJ,OCnItJ,)J(eHa 3ane)J(H1CTb 

nOTeHu:iHHol eHepril MoneKYJII1 I 11 TemIOTI1 YTsopeHH5I SltJ, SeJII1qI1HI1 KyTa 

C=N-X Ta 6ynI1 p03paxosaHi KpI-:!Bi nOTeHu:iHHol eHepriY i TenJIOTI1 YTsopeHH5I 

tJ,JHJ cnoJI)'K 2 .1 -2. 10. CJIitJ, 6yno HaSeCTI1 xoqa 6 OtJ,Hy KpI1SY nOTeHu:iHHo"i 

eHepri"i. 

Y p060Ti aSTOp o6rOSOplO€ periocneU:I1¢iQHiCTb peaKWl ranoreHysaHH5I 

tJ,OCJIi tJ,)J(ysaHI1X crronYK. Periocn eU:I1QHicTb QI1 periOCeneKTI1SHicTb? KpiM Toro, 5IK 

SlftJ,HO 3 HasetJ,eHoro MaTep iaJIY, u:i peaKu:ii' MO)J(YTh npoxOtJ,I1TI1 3a YQaCTlO pi3HI1X 

3B'5I3Kis C=C y XiHO"itJ,HOMY 5ItJ,pi. 

ASTop BI13HaQI1S, lIlO cepetJ, HaniseMnipI1QHI1X MeTOtJ,is tJ,JI5I u:iJIeH p060TI1 

6inbW npI1tJ,aTHI1M € PM3, ane 3rOtJ,OM (C. 189) SI1KOPI1CTosysas p03paxyHKI1 

MeTotJ,OM MO AM-I. 5IKOlO 6yJIa npI1TJI1Ha rrepexotJ,y Ha iHllII1M MeTotJ,? 

Y p060Ti oKpeMo HaBetJ,eHO tJ,aHl IllOtJ,O rItJ,poranoreHysaHH5I 3­

MeTI1JI3aMllI(eHI1X XiHOHiMiHia 3 .1 1a-s (c. 138) Ta rItJ,poxnopYBaHH5I 3-

MeTI1JI3aMilI(eHOr O XiHOHiMiHY 2 .58 (1 21). KpaIIJ:e 6yJIO 6 Yx nO€tJ,HaTI1. 

Cx eMa 5.33, tJ,e p03rn5IHYTo MexaHi3M tJ,eritJ,poranoreHYBaHH5I, npaKTI1QHO 

aitJ,TBOplO€ cxeMY 4 .6 (u:e )K CTOCY€ThC5I cxeM 5.34 i 4.7, 5.35 i 4.8). Ma6YTh, 

BapTO 6YJIO 06 ' €,n:HaTH u:i ,n:aH i . 

Ha CYO p. 190 aSTop rrHwe m:o «yTsopeHI1H Kap6aHi m-I Ma€ HI13bKI1H 6ap'€p 

iHBepcii'» . H e3p03YMiJIO npo 5IKy iHBepcifO HtJ,eThC5I; 5IKIIJ:O npo aTOMY a30TY, TO 

Tpe6a 6yno u:e BKa3aTI1. 

CnOJIYK 3.1-3.7. I1ocnitJ,OSHicTb HyMepaU:ll '" He 
. . . . . . 

BltJ,n OBltJ,a€ a HI nocm,n:OBHO TI HasetJ,eHH5I cnonYK 3a TeKCTOM, a Hl 3a CXeMaMI1. 

Ha cxeMi He HaBetJ,eHO YTsop eHH5I scix npotJ,YKTis XJIOpysaHH5I XiHOHiMiHY 3.1, 

HanpHKJIatJ" 3.2a,6, lI(O YCKJIatJ,HlO€ CrrpI1HH5ITT5I MaTepiany. 

Y p060Ti TparrJI5IlOTbC5I OrrI1CKI1 Ta tJ,pi6Hi rrOMI1JIKI1. CJIitJ, YHI1KaTI1 

CPOpMYJIlOSaHH51 "y npI1cYTHOCTi" (3a Ha5IBHOcTi). Ha CTOp. 131 tJ,O 3aranhHoi' 
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HaJBH «au,HJI» rrOMHJIKOBO BKJIJOl.JeHO 3aMicHHK ArS02. Ha CTOp. 216 CrlOJIYKH 

6.28, 6.29, 6.30 (cxeMa 6.4) i));eHTHl.JHi ));0 6.20, 6.21, 6.22 Ha cxeMi 6.1. Ha CTOp. 

249 Ha cxeMi Y CTPYKTYP HeMa€ 3(u'1icHHKiB B xiHO'i));HOMY 5f));pi, i BKa3aHO, mo u,e 

CTPYKTYPH 6.104K-M, ane Ha cxeMi (6.19) Ha CTOp. 247 u,i CnOJIYKH MaJOTb 

3aMicHHKH B XiHOi):~HOMY 5f));Pi. 

3aYBa)l(eHH51 He e CYTT€BHMH i He BnJIHBaJOTb Ha n03HTHBHY OU,iHKY p060TH, 

. . 
a TaKO)l( Ha TeOpeTHl.JHY Ta rrpaKTHl.JHY 3Hal.JHMICTb O));ep)l(aHHX pe3YJIbTaTIB. 

O));ep)I(aHi ));HCepTaHToM TeopeTwmi 3aCa));H Ta MeTO));HKH CHHTe3Y MO)l(YTb 

3HaMTH npaKTIP-lHe BHKopHCTaHH5f B YHiBepCHTeTax, HaYKOBI1X Ta ranY3eBHx 

YCTaHOBax, 5fKi 3aHMaJOTbC5f opraHil.JHI1M CI1HTe30M, nornyKoM HOBI1X MaTepiaJIiB 

Ta 6ioJIoril.JHO-aKTHBHHX pe"tJOBI1H. 

BBa)l(aJO, mo 3a aI<TyanbHicTJO Ta HOBH3HOJO O));ep)l(aHI1X pe3YJIbTaTlB, 'ix 

npaKTJ1lIHI1M 3Hal.JeHH5fM )J.l1cepTau,iHHa p060Ta «AKTI1BOBaHHM CTepHl.JHO 

BanpY)I(eHI1H 3B' 5f30K C=N B N -3aMimeHl1x n-xiHOHiMiHaX» Bi));nOBi));a€ BHMoraM 

));0 ));OKTOPCbKI1X ));HCepTau;iii, BID.<JI3));eHHX Y II.II. 9, 10, 12 Ta 13 «ITOp5f));KY 

npl1cY));)I(eHH51 HaYKoBHx cryneHiB» (IlocTaHoBa K a6iHeTY MiHicTpiB YKpai'HH 

N2567 Bi)); 24.07.20 13 3i 3MlHaMH, BHeCeHI1MI1 3ri));HO 3 I1ocTaHoBOlO Ka6iHeTY 

MiHicTpiB NQ 656 Bi)], 19.08.2015, NQ 1159 Bi)); 30.1 2.2015 Ta NQ 567 Bi)], 

27.07.20 16) , a 'ii aBTOp A B)],€€HKO AHaToJiH ITeTpoBwI, 3aCJIyrOBY€ npl1CY));)I(eHH5f 

cTyneH51 ));OKTOpa XiMiy.HI1X HaYK 3a cIIel.l,ianbHicTfo 02. 00.03 - opraHiy.Ha XiMi5f. 
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