
BiAryK 

ocpiuiihmro OnOHeHTa Ha .lUfCepTauiHHY P060TY )l.3HHJlIOK 183HH" IOpi'iBHH 

"EneKTpOQ:> illbHa UI1KJIiJalli51 aMi,nis CTl1PMnOllTOBI1X KMcnoT" , no,naHY Ha 
3,no6YTT5I HaYKoBoro cryneH5I KaH,nanaTa xlMi qHHX HaYK 3a cneuianbHicTfo 

02.00.03 - op aHi'-lHa XiMiH 

)J;HcepTauiHHa po6oTa )l.aHHmoK l.ID. CTOCYCTbCSI Ba)l(mfBOrO acneKTY 

opraHi'-lHOrO cMHTe3Y - nowyKy HOBHX ccpep 3acTocYBaHHH BinOMMx CMHTeTMqHaX 

njtlXO~iB. TaKMM IHCTpYMeHTO 1 Y uitf p060Ti e eJleKTpocpiJlbHa 

BHYTpiwHhOMOJleKYJl5lpHa IJ,I1KJli3alJ,i51 (EBU,) HeHaCMlfeHMX nOJ1icpYHKuitiHHX 

cnonyK. Bi,nOMO, 1Il0 3a )lOnOMO[mO IJ,ie"i peaKuii" MO)I<Ha KOHcTpYfOBaTM 

reTepOUHKJli4Hi CHCTeMI1 p i3Hl1X Tl1niB. ITorrepe,nHi ,noCJTi,n)l(eHHH Y Bin,nini 

M XaHl3MiB opraHiLJHHX peaKuiH LOX HAH YKpa'iHI1 nOKa3aJJa, Ill,O 3aCTOCYBaHHSI 

y TaKI1X peaKlliSIx aMiniB CTMPMJTOUTOBMX KHcnOT HK cy6cTpaTiB e nepCneKTI1SHHM 

Hanp51MOM ,nocni,n)l(eHb. AJle ccpepa 3acTocYBaHHH UI1X noniueHTpOBMX CI1CTeM i3 

KinbKoMa HYKneocpinbHHMI1 ueHTpaMH ,lJ,n.5J ,nH3aMHY reTepOUHKni'-lHl1x cno yK 

3aJTHIlla£TbCSI MMOSI1BQeHOfO. 3Ba)l(afOl.{M Ha HaSIBHicTb KimKox peaKuiMHlIX 

l~eHTPiB y UHX peareHTax, MO)l(Ha 6yno Ol.{iKYBaTM BIT.JI11BY CTpyKTypH11X <paKTopiB 

i eneKTpoHHl1X e<peKTiB Ha xeMO- i perioceIleKTMBHicTb EBLI,. CaMe lli aCrreKTl1 

peaKUiil EBLI, )),eTMbHO onpaUhOBaHi y )),McepTauiMHiil p060Ti ,ll,aHI1nlOK 1.10., lIlO 

i1 06YMOBnK>€ 'ii aKryanbHicTh. 3HaqHl1M e TaKO)l( CMHTeTW-IHMH. nOTeHl~iaJT 

apMJlcynhcpeHlIlXIlOPI1)),iB 5l1( O)),Horo 3 nmis eIleKTpocpiJIhHMX peareHTi s y peaKuil' 

eJleKTpQ(pi bHOl BHYTpiwHhOMoneKYJUlpHOi' uHKJIi3au.i'i, w.o TaKO)l( Bl1KOpl1CTaJla 

aSTOp P060Tl1. 

LJ:ucepTaHTKa, CMCTeMHO ,nOCJll,llJ1BllIJI 3aram,rn 3aKoHoMipHOCTi n epe6 iry 

peaKlJ,ii' EBU p i3HoMaHiTHIDC nllliB aMl,lJ,iB CTHpMnOUTOBl1X KMcnOT ni,n )li cK> I1<l>K 
. . 

apl1J1cynbcpeHiJTXIlOPI1,lJ,is, p03po6l1Ila xeMO- penOCeneKTl1BHl MeTO,rm 

o)),ep)I(aHHH 6ioopi€HTOBaHllX JIaKTaMiB, naKToHiB Ta KOH,lJ,eHCOBaHl1X a3eniHoHiB. 

MeTa Ta KOHKpeTHI 3aB,naHH5I po60n1 C<POPMYJ]bOBaHi YITKO. Y 
. . . 

Bl,nnOBl)J.HOCTl 3 nOCTaBIleH010 MeroIO P03Bl1SaJIl1Cb KOHKpeTHI Hanp5IMKM 

)lOCni,LJ)KeHb, rrOB'513aHi '3 BI1SLJeHHHM !'VJapwpyTis rrepe6iry peaKuiM, 3aJTe)f{H0 Bi,ll 

6Y)),OBM peareHTis i cepe)),OBl1rna. 
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j:(HcepTauiHHa p060Ta ,lJ;aHJ1IIlOK UO. BHKonalla Y pycni HaYKoBo'i TeMaTMKH 

Binniny MexaHi3MiB opraHiLIHM.X peaKuiM IHCTI1TYTY opraHiQHoi' XiMi'i HAH 

YKpalHH i e Kna.ll.OBOlO .ll.ep)K6lO.ll.)J(eTH HX 1'eM Uboro Bi.ll..ll.iny. 

HaYKOBa HOBH'3Ha pe3YJlb1'aTiB nomlrae, y nepwy ~epry, B TOMY, mo Ha 

OCHOBI Ul1Knhauiii aMI,IUB cTHpn:noUTOBM.X KM.CnOT nI)J, Lllel{) IT<l>K 

apHncYJlb<peHinx OpHLliB p03po6neHO MeTOllH o)J,ep:>KaHlUl 6eH30a3erriHOHiB, 

TeTparinpocpypaHoHi B 1'a IT ipoJJi)J.H HOHi B. 

ABTOP BCTaHOBl1Jla, LUO nepe6i r peaKUiI aMl,LllB CTI1pH OU1'OBlifX KHCJlOT 

. . . 
KOHTPOJUO€TbCSI 51 K eneK1'pOHHHMH I npocTopOBlli'vU1 napaMe1'paM H 3aMlcHHKLB, TaK 

i xapaKTepoM eneKTpocpiJIbHI1X peareHTiB. 

3' SlCOBaHO, mo 3acTocYBaHHSI 1- 1'a 2-HaCpnmCTI1pHJJaQe1'aMiniB B EBLI. Y 

p03po6neHHx YMosax Si))KpHBaE: wmlX ,Ll0 nOXi.l1.HHX 2H- Haqno[1 ,2-b]- Ta 2H

Hacjno[2,3-b]-a3en iH-2-oHiB. 3anpOITOHOBaHo ecpeKTHBHHH MeTO)) cHHTe3Y 5

apHnfl iponi,LlHH-2-0His npoToH-lHiUltiosaHolO i.(MKill3aIJ)E:1O N-He3aMimeHMx Ta 

3aMiweHI1X cTJllpHJIaueTaMl,Llis ni,Ll ))i€!{) TI<l>K, IUO Mae nepeBarH rrepe,Ll BiJl,OMI1MH 

MeTO.ll.aMH OJl,ep)f(aHH5I TaKHX CIIOIlYK. 

P03po6IIeHO MeTO.ll. O.ll.ep:>KaHH51 SH-Ti€HO[3,2-b]a3eniH-5-0HiB U;I-lKJJl3aUl€1:O 

N-(Ti€H- 3- iII)aM 1ll.iB rrOJIicpOC(POPHOI:O KHCIIOTO}{) Ta apHnCYJlbcpeHiIIXIIopl1.n,-aMn:. 

3anponOHOBaHO nOBHH niJl,xi.ll )lO Cl1HTe3Y 5-apHJI-l-( lH-nipa3on-4-iJI)niponi.ll.HH

2-0His, SlKJ1H rpYHTY€TbCSI. Ha xeMoceneKTHBHiii UHKni3auii' N-(4-nipa30nin)aMiJl,iB 

CnrpHJIOUTOBHX KI1CJIOT rrpl1 Harpi BaHHi B TI<PK. 

OCHOBHi nOnO:>KeHHSI. i BHCHOBKH ,Lll1CepTaui'i Jl,OCTaTHbO apryMeHToBaHi i € 

06rpYHTosaHHMH. IXHSI ,nOCTOBipJ-Iic1'b ni.llTSep,Ll:>KeHa eKcrrepHMeHTMbHHMH 

.ll,aHH HI, SlKi o.uep)J(aHO 13 3ac1'ocysaHHSlM XiMiLJHHX Ta cpi311KO-xiMi1fHHX MeTo,niB. 

CK aJl, i 6YllOBY cnonYK, CHIlTe30BamiX BITepWe, ni.ll,TBep)l)KYBaJIH cneKTpanbHHMH 

MeTO.ll.aMH (cn K1'pH 5lMP IH i 51MP I3C 3HHTO Jl,nSl Bcix HOBHX cnOIIYK) Jl,aHI1MH 

Jl,BOBHMipHO'i 51MP coeKTpocKon i'i Ta xpOMaTOMaC-CneKTpOMeTpii', eneMeHTHI1M 

aHM130M. by lOBa OKpeMHX npe.ll,CTaBHI1KIS O.ll,ep)KaHl1X TI1IT1B cnonYK 

ni)]. BepJJ,)KeHa peHTreHOCTpYKTypHHM aHani30M . 

http:lH-nipa3on-4-iJI)niponi.ll.HH
http:niJl,xi.ll
http:N-(Ti�H-3-iII)aM1ll.iB
http:ll.ep)K6lO.ll
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ITpaKTI1l.fHI1M .LJ.OP06KOM .IJ.I1CepTalliHHo'i p060TH MO)KHa Bsa)KaTI1 

rrOCI1JIbtlllH BI-leCOK Y P03Bl1TOK cYl.{aCHoi" Cl1HTeTwIHoY opraHit.IHOi· xiMj1. 

30KpeMa, ,DJlcepTaHTKa p03po611JIa npenapaTI1BHi MeTO,LU1 o .D.ep)l(aHH5f 5

apHJl(reTapHJI)n ipon i;:U1H-2-0H iB, 6eH3a3eniH-2 -oHiB, TiE:HO[3,2-bJal niH-5-o HiB 

Ta Bi)J.I10Bi.D.HJ.1X cynb<paHiJIbHI1X noxi)).HHX. ,ne5fKi 3 o)).ep)KaHHX CnOJIYK BlUIBHJIH 

rrpOTI1rpH6KOBi BJIaCTHBOCTi. 

,nHcep ar(iSl no6y,uOBaHa TPa,ul1uiH HO )lJUI po6iT 3 opraHit.IHol XiMi'i. BOHa 

BI1KnaJl:eHa Ha 181 cTopiHlli i C.KJ1a.D.a€TbC5f i3 aHoTallil, BCTyny, or 5l)ly niTepa: yPI1 

. . 
.D.SOX P03,uIJl1S 3 OnI1COM, 06r OBOpeHH5fM Ta lHTepnpeTalU€lO BJlaCHI1X 

eKCnepJIIMeHTaJIbHI1X ,uOCJll)J)KeHh, BJilCHOBKlS Ta CflHCKY BHKOpl1CTaHYlX 

JIiTepaTypHHX )],)KepeJl (210 Hai1MeHys3Hb), MicTJIITh 23 Ta6J1l1ui 1'a 2 .D.o)).aTKH . 

Y rrepwoMY p03.IJ.1Jll '3p06JIeHO OfnSl)). MeTO)],lB cHHTe3Y rrOXl.LJ.HI1X 

6eH1a3eniHis, rrpl1l.fOMY SI1KOpl1CTaHO HaMHoBiwi naHi, 3a oCTaHHi 18 pOK1B. Ui 

MeTo,uI1 B,u3no KJJacl1cpiKoBaHi: peal~i·i 3 YTBopeHH5fM C- N 3S'5f3KY C-C 3S'513KY, 

neperpynyBaHH5I oeKMaHa i lliMi)ua, p03Wl1peHH5f KillbU.sT Ta ituui MeTO)J.I1. 

Hase,lleHi llaH i BKa3YIOTb Ha aKryanbHicTh p03po6KH HOBHX BapiaHTis OTpHMaHHH 

6eH3a3eniHIB Ha OCIIOBi aMi)],iB aJIKeHiJll(ap6oHOBHX KI1CllOT. 

y .LJ.pyrOMY, OCHOBHOMY, p03.D. iJIi 06rOBOpI-OIOTbC51 3aKOHOMi pHOCTi rrepe6iry 

. .. . ... . 
peaKllll BHY PlillHbOMoneKYJUlpHOI UHKJll33UIl aMl,ulB 

CTI1PYlJlOlJ,TORI1X IO.fCnOT. 

Moneh,),Jl5fpHa pi3HOMaHiTHicTh npO)],yKTI B TaKol" UITK.rn3aUll 06YMOBJTeHa 

peaJJ\3au,I€lO TphOX MO)KJIl1SHX MapwpYTis UHKJli3auiY nepSl1HHO YTBopeHoro 

Kap60KaTioH3 3a paXYHOK npOTOHYBaHHH rro,llBiHHoro 3B '513K)' Cy6CTP3TY. ABTOP 

3 '51CYBana, LUO i3 TpbOX MO)KJUf.BHX BapiaHTiB )]'oMiHYIO'Y.HMH E: )).Ba - B3aeMO)J,iSf 

J<ap60KaTioHY 3 aMi)).HHM aTOM OM 3101)' ~nl 3 aTOMOM ByrnClJ.lO opmO- TIOllQ)[(eHH5f 

N-apHJIhHOrO 33MicHHJ(a. lJ,HKHi3aui51 3a Y'-IaCTlO Kap60Hi h HO'i rpynl1 MeHIll 

BHri.1l.Ha, ane Bi)],flOBi,uHi rrpO)],yKTI1 (noxi,uH i TeTpari.1l.pocpypaHY) TaKO)K MO)KY1'b 

YTBoptOBaTI1Cb. 

~aHl1nI-OK I.1O. Bl1SfBHn3 Blf3 aqa.rrbHl1ti Bn HB eneKTpOHHHX ecpeKTiB 

3aMicHHKis Ha Hanp.s1M UI1Kni3auii'. Harrpl1K ail:, 3pOCTamUf eneKTpoHHo"i rYCTI1HI1 B 

http:BHri.1l.Ha
http:ByrnClJ.lO
http:MeTO)J.I1
http:KillbU.sT
http:Bi)J.I10Bi.D.HJ.1X
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opmO-IIOJlO)f(eHHi N-ap I1JlbHOrO 3aMicHHKa, 06YMOBJTeHe BnJIHBOM MeTOKCH JIbHHX 

rpyn Be.ne .no yTBopeHH~ 3 Bl1COKI1M BHXO.nOM 6eH3a3eniHOHY, a 

eneKTpOHoaKuenTOpHI1M eTOKCl1Kap60HinbHMM 3aMicHHK cnp lure cpopM)'BaHH5I. 

mpOnt.llHHOHOBoro Ul1Kny. 

BapTo Bl)),3Hal.JI1TI1, W.O y 6iIlblIIOCTi BHna.nKI B, KplM OCHOBHHX, 

YTBOPfOBaRHCb MiHOPHi npO)l,yKT11 i )l,HCepTaHTKa 3YMiJla )l,06pe npenapan1BHO 

p03)l,imlHf ui CyMIWl I oxapaKTepJ.i30BYBanl iH)l,I1BinyanbHi CIIonYKH. 3'51.COBaHO 

TaKO)l(, n~o B YMOBax xp MaTorpa<i>iYHOrO p03nineHH5I.. peaKuiHHOi' CYM I 1Il1 

nepBHHHHH npollyKT - iMiHieBa ciJlb TpaHccpopMyeThc5I. y cpypaH-2-0HM, a 

TeTparinpo<pypaHoBHH UMKJT MO)f(e p03KplmaTHCb MeTaHorrOM (CKJla.nOBOIO 

l.JaCTHHOlO emoeHTY). 

P03po6neHl1H Y p060Ti ni)l,xin )),0 CHHTe3Y N-3aMillleHHX 5-apI1JTnipoJIi)l,HH

2-0HiB )),ae 3Mory o)),ep)f(y-BaTH TaKO)!( I-He3aMi11leHi nipoJTi)l,MHOH11, OCKiJThKH 

TI<1>K He JTllIlJe lHiuifOe IU1Kni3auifO. aRe M BHcTynae ecPeKTHBHl1M peareHTOM nJT~ 

1J-151.Tf51. 3 aTOMa 830ry CTepHYHO YTpY)),HeHl1X aRKinhHHx yrpynoBaHh. 

AETOP .lleTaRbHO )),0CJT1)l,vlJTa BIIJTMB 6Y))'OB.M peareHTiB Ha Hanp5l.M 

Ul1KJlOcynbcpeHi fOBaHH5I. N-apI1JTaMi.lliB CTMPHJTOUTOBHX KMcnOT. 0pHLfOMY T)'T 

B.nanOC5I BM5I.B11TM )l,Y)f(e «TOHKi» ecpeKTI1 3aMicHHKiB: HanpMKJla,L(, 3acTocYBaHH5I 4

TO 1JT YJlbcpeHinxJTopl1.ny 3aMicTb cPeHiJTcynbcpeHinxnopl1)),y 3MiHlOe perioxiMifO 

npou,ecy. BCTaHoB eHO TaKO)f(, mo apHnCYJTbcPeHinfOBaHH5I. N-(3 -nipa3oni )aMi)),iB 

CTHP11JTOUTOBMX KHcnoT, Ha Bi)l,MiHY Bi)l, npOTOH-iHiuiiioBaHo'i UMKJli3aui"i, Be.ne .nO 

Bi.nnOBi))'HI1X 1-(nip83on-3 -in)nipo i.nHH-2-0HiB Ta ,B-naKTOHiB. 3anponOHOBaHa y 

n11cepTau,i'i cxeMa Ul1KJTOapH cyJlbcpeHimoBaHH~ BKJTfOQae cTa,lli'i aTaKH KpaTHoro 

3B'51.3KY cy6cTpary apl1nCYJlb<peHi XJIOPI1)l,OM 13 YTBopeHH5I.M IJ;I-IKJIll{HOrO 

er riCYJlbCpOHieBoro 
. . 
IHTepMC1l,laTa Ta nO,lJ,aJIhWY mpaHc-aTaKY Ha Hboro 

BHy'TpiWHhOro HYKJleotPina (aTOMH 0 a60 N). 

3HaqHa YBara y .n.pyrOMY P03,lllJIl npli)J.\J1eHa KBaHTOBO-XIMp·IHI1M 

. . 
p03paxyH KaM . Ha n r1l,cTaBl o-rpM.MaHHX )l,aHHX 3p06JleHO BHCHOBOK npo 

op6iTaJIbHHH "LIH 3ap~.llOBHH KOHTPOJlh 1l,OCni.ll~BaHl1X peaKuiM Ta npoaHaJli30BaHi 

«Opemfll, lI 
'" 

3 eKcnepHMeHTaJThHHMM )l,aHHMH. 

http:YJlbcpeHinxJTopl1.ny
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OCHOBHl1-H fll,lJ,CYMOK: IJ,HKJI13aUlSl apHJlaMt,lJ,IB CTHPHJIOQTOBHX KHCn OT C 

3PY4Hl1M O,AHOCTa,llitiHHM MeTO,llOM CHHTe3Y 1,5-AiapHJI3aMiI.QeHHI1x nipoJIillI1H-2

oHiB 1'a noxi,[(HHX 5-apHJI6eH3a3eniH-2-oHY. 

Y TpeTboMY p03'[(ini om1caHO MeTO,Al1Kl1 CHHTe3iB, xapaKTepHCTMKH CnOJIYK, 

51KI He 3Be,neHi Y Ta6JII1ui 1'a iHllli eKcnepHMeHTaJIbHi ,naHi. 3araJIOM, Y xO,Ai 

,noCJliLJ.)l(eHb aBTOp Cl1HTe3YBana 6ara1'o HOBHX cnonyK, 6YAoBa 51KHX nepeKOHJIHBO 

. 	 . 
ITILJ.TBepLJ.)I(eHa CneKTpaJIbHHMH ,[(aHHMI1 Ta peHTreHoc1'pYKTypHHM aHaJI130M. 

01'0)1(, TeOpenl"LJHi BHCHOBKH ni)lTBep)l)l(eHi eKCnepHMeHTaJIbHHM MaTepiaJIOM i 

a,n:eKBaTHO TPaKTYJOTb o,n:ep)l(aHi pe3YJIbTaTH. ABTopecpepaT i ony6niKoBaHi npaui 

y nOBHiti Mipi Bi'[(06pa)KalOTb 3MicT LJ.HcepTaui'i . 

3aYBa)KeHHJI ,[(0 p060TI1: 

• 	 Y paJi YTBopeHIDl a3 niHoBoro U,HKJI)' peaKUii1HHM u,eHTpoM e opmo

nOnO)l(eHH5I apHJIaMi,n:Horo <,pparMeHTY. lfiIM 06YMoBneHa pcriOCeJICKTHBHicTb 

UHKni3au,i'i, KOJIl1 ui nOJIO)l(eHH5I 6yJIH HeeKBiBaT]eHTHHMM i 1.J11, MO)l(JlMBO, 

Y1'BOPlOBaJIMCb MiHOPHi perioi3oMepH? 

• 	 jI,l1CepTaHTKa .n.OC l ).J,)KYBana npOTOH-iHiuitioBaHi Ul1KJ1I3aUll aMl,A1B 

cnrpw OUTOBHX KHC 01' Y cepe,n:oBl1ll.(1 TI<DK. Y BHrra,AKy )K N-(3 

nipaJonin)aMiLJ. iB CTMPHJIOUTOBMX KHCJIOT BHKopHcTaHo OUTOBY KHCJlOTY. llH 

6YJlO ue 3YMOBJleHO 51KHM11Cb eKcnepHMeHTaJTbHHMM pe3YJIbTaTaMH? 

• 	 Y p060Ti (CTOp. 77) ti ,[(eTbC5I. npo BI1COKY ,[(iacTepeOCeJIeKTHBHicTb B peaKuii' 

U;YIKJlOcynhcpeHimoBaHH5I aMl,lllB CTHpJ1nOUTOBl1X KHcn OT 3 YTBopeHH5IM 

6eH3a3eniHOBoro, mpOJIJ,[(l1HOBOrO a60 TeTpari,llpocpypaHoBoro l.(l1K y. 

B.l1CHOBOK npo YTBopeHH51 O,AHOrO ,AiaCTepeOMepa 3po6neHO 3a llaHI1MM 

C4 	 i C5
cneKTpiB .5IMP 1H Ta 13C. AJIe oCKinhKJ1 Cl1fHaJlH OPOTOHiB 6iJU[ 

HaBelleHO 5I.K MynbTHnneTM, TO TaKMH BMCHOBOK He 01.JeBMllHHM. 

• 	 TIPH B3a€MO,lJ,11 N-(4-nipa3onin)aMilliB CTI1PHJTOUTOBHX KHCJlOT 3 4

HiTpocpeHincYJl bcPeHinxJIOpH,n:OM nepeBa)l(aC peaKu,iSl Ilpl1c,nHaHHSl ArSCl no 

IIO,n:Bii1HOfO 3B'.5I3KY. qOMY Y BMoa,n:KY iHWHX cy6cTpaTiB TaKi npo,n:YKTH He 

YTBOPIDBaJTHCb? 

http:nipaJonin)aMiLJ.iB
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• 	 C I1rHaJU1 )J,i aCTepeOTOrrHI1X aTOMIB MeTI1neHOBI1X rpyrr HaBe,LJ:eHO rrepeBa)KHO 

5lK MYJlbTl1rrneUI, a He ,LJ:y6J1 eTI1 ,LJ:y6neTiB, XOl.{a Me)Ki MynbTI1rrneTiB 6YBalOTb 

By3bKl1M I1 (0.02-0.03 1'1'J.'Cf. ). 

• 	 Y TeKCTi He 3aB)K,LJ:I1 € rrOCI1naHH5l Ha Ta6nI1Ll,i. )J,pi6HI1X rrOMI1nOK i OrrI1COK y 

p060Ti He6araTO, 

H aBe,LJ:eHi 3aYBmKeHH5l He npI1MeHWYlOTb HaYKOBoro piBH5l p060TI1, 

BBa)IcaJ-O, ll.{O ,LJ:I1cepTaLl,iHHa po60Ta )J,aHI1nJ-OK IBaHHI1 JOpii'BHI1 

(IE. eKTpocpiflbHa UI1KJI i3aLl, i 5l aM i,LJ: iB CTI1pI1nOUTOBI1X KI1CnOT" € 3aBeprneHI1M 

. , . 
HaYKOBl1M ,LJ:OCJ11,U)KeHH 51M , BI1KOHaHa Ha Hane)f(HOMY HaYKOBOMY plBHl I 

Bi,LJ:nO Bi,LJ:a€ BI1MOr aM ,LJ:O Ka H,LJ: I1,LJ:aTCbKI1X ,LJ:I1cepTaLl,iH, a Ii aBTop 3acnyroBY€ 

. . 
rrpl1cY)J,)f(eHH51 HaYKoBoro cTyneH5l KaH,LJ:I1,LJ:aTa XIMILlHI1X HaYK 3a CrreLl,lanbHICTlO 

02.00.03 - opraHiLfHa XiMi 5l , 

Ocp iLl,iHHl1 H onOHeH 

.uOKTOP Xi M i"lfHl1x HaYK, npo cpec o p 

3aB1tI:YBaq Kacpe,LJ:p I1 op raHi I.JHoi· XiM ii" 

JIbBiBcbKoro HaLl,io HaJIbHOrO YHiBepCJ1TeTY 

iMeHi IBaHa <PpaHKa 

DiJ], ITI1C M.J],. 06ywaKa 3aCBi q YIO: 

http:02.00.03
http:0.02-0.03

