


IIIJ15IXI1 o6po6Kll eKcrrepHMeHTaJibHllX ,n:aHHX € 3araJibHOB)KllBaHI1Mll i .Il:03BOJ15IIOTb 
. . . . 

OTpHMyBaTll .Il:OCTOB1pH1 Ta B1.Il:TBOpiOBaHl pe3yJioTaTll. 

3po6JieHi BllCHOBKll L(iJIKOM 6a3yiOTbC5I Ha OTpHMaHHX eKCIIepHMeHTaJibHllX 

pe3yJioTaTax (a6o c pe3yJioTaToM IX aHani3y), TOMY c .n:ocToBipHHMll Ta o6'cKTHBHHMH. 

3. HayKoBe i npaKTHque 3HaqeHHH BHKOHaHHX ,a:ocJii,a::tKeHh 

HayKoBe 3HaLJ:eHH5I po6oTH rron5Irac y BCTaHOBJieHHi 3aKoHoMipHocTei1: (5IK 5IKicHnx, 

TaK i KiJioKiCHllX), 5IKI1M rri,n:KOpiOIOTbC5I rrpOL(eCll KaTaJiiTHLJ:HOrO OKllCHeHH5I 

,n:H6eH3llJIOBoro eTepy (,ZJ,:SE), U:HKJioreKceHy (I..JJ) Ta rrpo,n:yKTiB IX rro,n:aJioiiioro . . . . . . . 
rrepeTBOpeHH5I y I1pHCYTHOCT1 rOMO- 1 reTepOMeTaJIILJ:HllX O.Il:H0p1.D:HO- 1 p13HOJIIraH,n:HHX 

Kap6oKCHJiaTHHx KOMrrneKciB Cr, Mn, Fe, Co i Ni. AHaJii3 oTpHMaHHX pe3yJioTaTiB 

.Il:03BOJII1B 3aiipOIIOHYBaTH 3araJibHe piBH5IHH5I, 5IKe ,n:ac 3MOry MaTeMaTHLJ:HO 3B'5I3aTllliiBM.Il:KOCTi 

peaKL(iH y .Il:OCJii.Il:)KyBaHHX CllCTeMax i Ha OCHOBi L(bOrO po3,n:iJIHTll KaTaJiiTHLJ:Hi CllCTeMH Ha 

rpyrm 3a e¢eKTllBHiCTIO rrepe6iry B HllX pi3HllX Haiip5IMKiB OKHCHeHH5I cy6cTpaTiB Ta 

ceneKTHBHicTIO ,n:il. TaKO)K 3anporroHOBaHO HH3KY KiHeTllLJ:HHX cxeM, 5IKi rro5ICHIOIOTo MexaHi3M 

peaKL(iH, Ta .Il:OBe,n:eHO lx rrpaBOMipHiCTb IIIJ15IXOM Bll.Il:iJieHH5I KJIIOLJ:OBHX iHTepMe,n:iariB, a TaKO)K .. .. . 
CTBopeHH5IM a,n:eKBaTHOI MaTeMaTHLJ:Hm Mo,n:em rrpou:ecy. 

ITpaKTHLJ:He 3HaLJ:eHH5I oTpnMaHnx pe3ynoTaTiB rron5Irac y BCTaHOBJieHi LJ:HHHHKiB, 5IKi 

KOHTPOJIIOIOTb IIIBll.D:KiCTb i CeJieKTllBHiCTb pi,n:HHHO¢a3HOrO OKHCHeHH5I ,ZJ,EE i I..JT IIOBiTP5IM 

y IIpllCYTHOCTi .Il:OCJii,n:)KeHHX MeTaJIOKOMIIJieKCiB, 1[(0 MO)Ke 6yTH BllKOpHCTaHO y p03p06L(i 

roMoreHHHX i reTeporeHHHX KaTani3aTopiB yTHJii3aU:ii ,ZJ,EE B KOMepu:ii1:Ho rrpHBa6JIHBi 

rrpo,n:yKTll, a TaKO)K B OCHOBHOMY opraHiLJ:HOMY CllHTe3i IIpll rrepepo6u:i I..JT B pi3Hi HOrO 

IIOXi,n:Hi. 0Tpi1MaHi ,n:aHi rrpo OC06JIHBOCTi reoMeTpii KOOp,n:HHOBaHHX i COJibBaTHllX 

MOJieKyJI ,ZJ,:SE y BH,n:iJieHHX KOMIIJieKcax- iHTepMe,n:iaTaX MaiOTb BeJIHKe 3HaLJ:eHH5I .Il:J15I 

MO,n:eJIIOBaHH5I eJieMeHTapHHX CTa,n:ifi aKTHBaL(ii eTepiB 1 CIIOpi,n:HeHHX IM CIIOJIYK B YMOBaX 

MeTanoKoMrrJieKcHoro KaTani3y. MeTaJioKoMrrJieKcn, mo 3a6e3rreLJ:yiOTb ceneKTHBHe 

YTBopeHH5I ri.n:porrepoKcH,n:iB ,ZJ,:SE i I..lJ, rrpe,n:cTaBJI5IIOTb iHTepec 5IK rroTeHu:ii1:Hi 

KOMIIOHeHTll KaTani3aTopiB KOH'IOrOBaHHX peaKL(iH eiiOKCll.Il:YBaHH5I, ri,n:pOKCllJIIOBaHH5I, . . ... 
IIOJ11MepH3aL(ll 1 T.Il. 

4. KpHTHquuii orJIH.LJ: 3MicTy ,a:ucepTau,i"i 

B po3oiJzi 1 rrpoBe,n:eHo rnH60KHH KpHTHLJ:HHH aHani3 niTepaTypHHX .n:)Kepen, mo 

MiCT5ITb ,n:aHi rrpo MeTaJIOKOMIIJieKCHllll KaTaJii3 peaKL(iH OKHCHeHH5I L(llKJIOreKCeHy Ta 

:Horo aHanoriB, a TaKO)K po3KJia,n:aHH5I ri.n:porrepoKcH,n:iB. BH6paHi niTepaTypHi .n:)Kepena 

YB '5I3aHi 3 MeTOIO .Il:OCJii,n:)KeHH5I, 5IKa IIOJI5Irac y BCTaHOBJieHHi MO)KJillBllX MaprnpyTiB 

pi,n:HHHO¢a3HOrO OKHCHeHH5I ,ZJ,:SE Ta I..JT, a TaKO)K MeXaHi3MaMH aKTHBaL(ii Bi,n:IIOBi,n:HHX 

cy6cTpaTiB i iHTepMe,n:iaTiB 3aJie)KH0 Bi,n: CKJia,n:y MeTaJIOKOMIIJieKCHllX KaTaJii3aTOpiB i 

yMoB peaKu:il. HaBe,n:eHi niTepaTypHi ,n:aHi .n:ocHTb rroBHO orrHcyiOTb Ha5IBHHH .n:opo6oK B 

o6JiaCTi, B 5IKiH BllKOHaHa .Il:llCepTaL(i5I, a TaKO)K CTaiOTb rri,n:rpyHT5IM .Il:J15I ¢opMyJIIOBaHH5I 

MeTll Ta OCHOBHHX 3aB,n:aHb .Il:OCJii,n:)KeHH5I. 

,ZJ,o MaTepiany, BllKJia,n:eHOMY y po3,n:ini 1, € HaCTYIIHi 3ayea:JICeHHJl." 

1) Ha Mili rrorn5I,n:, y niTepaTypHoMy orn5I,n:i 6yno 6 .n:ou:inoHO Bee )I( TaKH 3po6HTH 

rri,n:rryHKT, 5IKHH I1pHCB5ILJ:eHO OC06JIHBOCT5IM peaKL(iH KaTaJiiTHLJ:HOrO OKllCHeHH5I ,ZJ,:SE. 

ABTOp, 1[(06 He rrepeo6T5I)KyBaTH JiiTepaTypHHH OrJI5I,n:, rrpHBO.Il:llTb Hll3KY IIOCHJiaHb Ha 

..__ _ _____ ____ _ 



Of'JI5I)JJf Ta MOHOrpa<PiiO, 5IKi rrpaKTH"l!HO He p03f'JI5IHyTi B TeKCTi p03LJ:iJiy 1, aJie y p03LJ:iJii 2 
(Ta y KO)KHOMY 3 IIiLJ:IIYHKTiB p03LJ:iJiy 2) Of'JI5ILJ: JiiTepaTypH 3 U:bOI'O IIHTaHH5I 3p06JieHO, B 

TOMY "llHCJii, i3 3aJiy"l!eHH5IM .n:o.n:aTKOBHX Heo6xi.n:HHX rrocHJiaHo. BBa)KaiO, mo u:i 

cpparMeHTH TeKCTY Mall)Ke 6e3 3MiH MOf'JIH 6yTH rrepeMiW:eHi y p03LJ:iJI 1, IIpH"l!OMY 6e3 

CYTTE:BOf'O llOf'O 36iJiollieHH5I (U:e LJ:OLJ:aTKOBO 2-3 CTOpiHKH B JiiTepaTypHOMY Of'JI5ILJ:i); 

2) LJ:JI5I II03Ha"l!eHH5I MOJieKyJIH 0 2 aBTOpOM B TeKCTi po60TH BHKOpHCTaHi TepMiHH 

«KHCJIOpOLJ:» ( CTOp. 19), «MOJieKyJI5IpHniH KHCJIOpOLJ:» ( CTOp. 14) Ta «LJ:HKHCJIOpOLJ:» 

( CTOp. 24 ). BBa)KaiO, W:O 6yJio 6 LJ:OCTaTHbO BHKOpHCTaTH JIHllie «KHCJIOpOLJ:» Ta 

«MOJieKyJI5IpHoiH KHCJIOpOLJ:». BHKOpHCTaHH5I He HaLJ:TO IIOlliHpeHOI'O TepMIHY 

«LJ:HKHCJIOpOLJ:», HaMill IIOI'JI5ILJ:, 3aHBe. 

Po3oiJz 2 .n:HcepTau:ii1Ho1 po6oTH rrpHCB5I"l!eHHH .n:ocJiiLJ:)KeHHIO piLJ:HHHo<Pa3Horo 

OKHCHeHH5I ,[(EE IIOBiTp5IM y IIpHCYTHOCTi pi3HHX f'OMO- Ta reTepOMeTaJii"llHHX KOMIIJieKCiB 

i MeXaHi3MiB p03KJiaLJ:aHH5I llOf'O ri.n:porrepOKCHLJ:Y, a TaKO)J( BHLJ:iJieHHIO Ta aHaJii3y 

CTPYKTYPH KOMIIJieKciB-iHTepMe.n:iaTiB. ABTOp rrpH HarrHcaHHi u:ooro po3.n:iny, CIIHpaiO"l!HCo Ha 

aHaJii3 BeJIH"l!e3HOf'O 06' E:MY eKCIIepHMeHTaJibHOI'O MaTepiany 3 KaTaJii30BaHOI'O KOMIIJieKCaMH 

rrepexiLJ:HHX MeTaJiiB OKHCHeHH5I ,I.JPE KHCHeM IIOBirp5I, rrporroeye KiHeTH"l!HY CXeMY Ta 

MaTeMaTH"l!HY MOLJ:eJio rrpou:ecy i po6HTb KJiaCHcpiKaU:iiO OrpHMaHHX KaTaJii3aTopiB Ha rpyrrH 3a 

oco6JIHBiCTIO 1x KaTaJiiTH"l!Ho1 aKTHBHOCTi. CJii.n: BiLJ:3Ha"l!HTH, ru:o LJ:JI5I BCTaHOBJieHH5I 

3aKOHOMipHOCTeH, KOTPHM IIiLJ:KOpiOIOTbC5I KaTaJiiTH"llHi peaKQil OKHCHeHH5I ,I.JPE, 3LJ:06ysa"l!eM 

6yJia peTeJioHO IIpOaHaJii30BaHa BeJIHKa KiJioKiCTb IIOTeHU:iHHO MO)KJIHBHX lliJI5IxiB KaTaJiiTH"llHHX 

rrepeTBOpeHo, W:O CBiLJ:"l!HTb IIpO HaiiOJief'JIHBiCTb, rrpocpeciOHaJii3M Ta I'JIH60Ke p03YMiHH5I 

BHKOHaHOlp060TH. 

,[(o MaTepiany, BHKJia.n:eHoMy y p03LJ:iJii 2, e HacTyrrHi numaHH5l rna 3ay6a:JICeHH5l: 

1) LJ:JI5I BeJIH"l!HH, HaBeLJ:eHHX y Ta6JIHU:5IX 2.1, 2.5, 2.6, 2.9, 2.10 6yJio 6 LJ:OU:iJioHO 

HaBeCTH IIOXH6Ky; 3 TeKCTY LJ:HCepTaU:iH CTaE: 3p03yMiJIHM (LJ:HB., HaiipHKJiaLJ:, CTOp. 4 7), W:O 

BOHa CKJiaLJ:aJia 6JIH3bKO ± 10 % ( W:O E: THIIOBHM LJ:JI5I eKCIIepHMeHTiB TaKOI'O po.n:y ), aJie "l!H 

E: BOHa TaKOIO LJ:JI5I rrapaMeTpiB, HaBeLJ:eHHX y Ta6JIHU:5IX - IIp5IMO Qe He 3a3Ha"l!eHo; 

2) Ha MiH IIOf'JI5ILJ:, OCKiJioKH KOMIIJieKC 1 He MCTHTb aTOMiB XpOMy, IIpH IIOpiBH5IHHi 

KaTaJiiTH"l!HOl aKTHBHOCTi cepil KOMIIJieKCiB xpoMy y Ta6JIHU:i 2.1 Ta o6rOBOpeHHi U:bOf'O 

Ha CTOp. 41, KOMIIJieKC 1 CJiiLJ: p03f'JI5ILJ:aTH 5IK iHIIIHH KaTaJii3aTOp, aKTHBHiCTb 5IKOf'O MO)Ke 

3aKOHOMipHO BiLJ:pi3H5ITHCb BiLJ: iHlliHX XpOMBMiCHHX KaTaJii3aTopiB; 

3) "l!H MO)Ke 3MiHeHH5I CeJieKTHBHOCTi IIpH 3MeHWeHHi TeMrrepaTypH (Ta6JI. 2.1; pHC. 

2.3) 6yTH pe3yJioTaTOM YTBOpeHH5I pi3HHX THIIiB MeHlli CTa6iJioHHX KOMIIJieKCiB y 

p03"l!HHi, i, BiLJ:IIOBiLJ:HO, iHlliHX KaTaJiiTH"l!HHX MaprnpyTiB, Hi)!( IIpH 6iJiolli BHCOKiH 

TeMrrepaTypi ( CBOE:piLJ:HHH TepMOLJ:HHaMi"llHHH KOHTpOJib peaKU:il)? 

4) y Ta6JIHU:i 2.2 , Ha MOIO LJ:YMKY, LJ:JI5I 6iJiolli 3py"l!H010 rropiBH5IHH5I 6yJio 6 

.n:ou:iJioHO HaBeCTH cxeMaTH"l!HY CTPYKTYPY KOMIIJieKciB, 5IK u:e 3po6JieHo y Ta6JI .. 2.1, a He . .. 
TlJibKH lX HOMepH; 

5) 3arrpOIIOHOBaHe II05ICHeHH5I BIIJIHBY BOLJ:H Ha KaTaJiiTH"l!HHll e<PeKT KOMIIJieKcy 5 
( CXeMa 2.8, CTOp. 51) Ha MiH IIOf'JI5ILJ:, .n:eru:o cyMHiBHe, OCKiJioKH KHCeHo ,[(EE, IIOB

1
5I3aHHH 

3 iOHOM MeTaJiy LJ:OHOpHO-aKQeiiTOpHHM 3B '5I3KOM, 6y.n:e LJ:y)Ke CJia6KHM LJ:OHOpOM 

eJieKTpOHHO.i rycTHHH i BOLJ:HeBHH 3B
1
5I30K 3 MOJieKyJIOIO BOLJ:H HaBp5ILJ: "l!H YTBOpHTb (a 

HaBiTo 5IKW:O i YTBOpHTb, TO BiH 6y.n:e CJia6KHH i He 3MO)Ke cyTTE:BO BIIJIHHYTH Ha 

lliBHLJ:KicTo peaKu:i1). EiJiolli liMoBipHHM rro5IcHeHH5IM MO)Ke 6yTH BIIJIHB BOLJ:H Ha 



piBHOBa:>KHY ,Z:UICOL(iau:iiO MeTaJ10KOMITfleKcy, IIJ:O 6y.n;e BITJUIBaTH Ha BXO,lJ,)KeHH5I HOBHX 

niraH;:J:iB, a caMe JI:EE, y KOOp.D;HHaU:iHHY ccpepy MeTany (Bo.n;a 5IK pa3 € O.IJ;HHM 3 niraH.IJ;iB y 

MeTana KOMITneKci 5); 
6) Ha Mill: ITorn5I.n;, o.n;HH 3 lllfl5IXiB YTBopeHH5I 6eH3Hn6eH30aTy (EE) 3 Bi.n;IToBi.IJ;Horo 

rH.n;poiTepoKCH.IJ;Y (riT), 306pa)l(eHHH Ha cxeMi 2.8 ( CTOp. 52), 5IKHH ITOfl5Irae B 

ITpHCKOpeHHi peaKU:il KOMITfleKCOM «iOH MeTany-6eH3HflOBHH CITHpT» CKOpillle 3a BCe He 

peani3yeTbC5I ocKinhKH KOHU:eHTpau:i5I 6eH3HnoBoro CITHPTY, 5IK 6yno 333Ha1!eHo B po3.n;ini 

2.1 BKpaH: HH3bKa. CKopillle 3a Bee 3 MeTanoM YTBOpiOe KOMITneKc 6e3ITocepe.D;HhO 

ITepOKCH.IJ; (ITO aHanoril 3 THM, 5IK U:e 6yno .IJ;OBe,IJ;eHO ITi3Hillle .D;fl5I ur, CXeMa 3.1 0, 
MaplllpyTH C, d); 

7) He 30BCiM 3p03yMino, l.JOMY KOHCTaHTH kJ, OTpHMaHi B pi3HHX KOHU:eHTpaU:iHHHX 

yMoBax .n;n5I o.n;Horo H: Toro )I( KaTani3aTopa (Ta6n. 2.8, KonoHKH .n;n5I peaKI."(i1 y 

xnop6eH30ni) Bi.n;pi3H5IIOTbC5I; 

8) OCKinbKH BCTaHOBneHO, IIJ:O KaTaniTHl.JHa .IJ;i5I MeTaflOKOMITneKCiB peani3Y€TbC5I 

3aB,IJ;5IKH BXO)J;)I(eHHIO y-qacHHKiB peaKU:il y KOOp.D;HHaU:iHHY ccpepy MeTany, l.JH € 

iHcpOpMaU:i5I ITpO B3a€M03B '5I30K Mi)l( KOHCTaHTOIO CTiHKOCTi KOMITfleKcy Ta HOfO 

KaTaniTH'IHOIO aKTHBHiCTIO? 

9) l.JH MaiOTb Bi.IJ;HOllleHH5I BeflHl.JHHH k1, k2, k3 3 Ta6nHU:h 2.11 Ta 2.12 .IJ;O KOHCTaHT 

k1, k2, k3 3 Ta6nHU:b 2.5, 2.6 Ta piBH5IHb (2.8)- (2.19)? 

1 0) yTBopeHH5I -qacTKH ZI ( cxeMa 2.15; cTop. 83) ManoH:MoBipHe, ocKinhKH 

ITepe.n;6a-qae ITopyllleHH5I apoMaTHl.JHOCTi ITipa3ony; Ha Mill: ITorn5I.IJ;, 3Ha1!HO 6inhrn 

Bipori.n;HHM e reTeponiTHl.JHa .n;Hcou:iau:i5I 3B'5I3KY H-N y ITipa3oni 3 YTBopeHH5IM W Ta ~' 
cTa6ini3oBaHoro 3a paxyHoK 3Mir:o:eHH5I eneKTpoHHOI rycTHHH Ha aTOM 3ani3a N~Fe; 

11) Ha cTop. 83 333HaqeHo, r:o:o BHXO.IJ;H KOMITneKciB XII - XIV CHM6aTHi 

OCHOBHOCTi Bi.IJ;ITOBi.IJ;HHX Kap60KCHnaT-aHiOHiB B BHXi.IJ;HHX KOMITneKcax; l.JH € KOpen5IU:i5I 

Mi)l( CITOCTepe)l(yBaHHMH lllBH.IJ;KOCT5IMH KaTaniTHl.JHHX peaKU:iH i OCHOBHiCTIO niraH.IJ;iB B 

KOMITneKci-KaTani3aTopi (B Me)l(ax cepi1 KOMITneKciB aHanoriqHoro cKna.n;y)? 

Y p030Vzi 3 .IJ;HCepTaU:il p03ffl5IHYTO pi.D;HHHO<Pa3He OKHCHeHH5I ur Ta p03Kfla,IJ;aHH5I 

HOfO ri.n;poiTepOKCH.IJ;Y y ITpHCYTHOCTi KOMITneKCiB 3d MeTaniB, ITpOaHani3oBaHO MO)I(flHBi 

MeXaHi3MH peaKU:il, 3aiTpOITOHOBaHi KiHeTHl.JHi CXeMH Ta ITpOBe,IJ;eHe ITOpiBH5IHH5I 

OTpHMaHHX pe3yflnTaTiB 3 ITOITepe.n;HiM p03.IJ;inoM, .n;e BHBqanOCb OKHCHeHH5I JI:EE, 

po3rn5IHYTO 36i)I(HOCTi Ta Bi.n;MiHHOCTi U:HX ITpou:eciB. MaTepian rapHo cTpyKTypoBaHHH, . . 
IIJ:O .IJ;03BOfl5I€ nerKO ITpOBO.IJ;HTH ITapanem 13 ITOITepe.D;HlMH .IJ;OCfll,IJ;)I(eHH51MH. 

IlumaHH5l ma Jayea:JICeHH5l .n;o MaTepiany, BHKna.n;eHoMy y po3.n;ini 3: 

1) y qacTHHi Ta6nHU:b (HaiTpHKna.n;, 3.1, 3.2, 3.3), 5IK i y po3.n;ini 2, He HaBe.n;eHl 

ITOXH6KH; 

2) 5IK MO)I(e 6yTH, IIJ:O ITpH ITOp5I.D;Ky ITO KaTani3aTopy neat= 0, ITpH BapiiOBaHHi HOfO 

KOHU:eHTpau:i1, 3MiHIO€TbC5I ceneKTHBHiCTb? LfHM u:e MO)I(e 6yTH o6yMoBneHe? 

3) IIJ:O € ITpH1!HHOIO Ha5IBHOCTi iH.IJ;YKU:iHHOfO ITepio.n;y (5IK y BHITa.IJ;Ky OKHCHeHH5I 

ur, TaK i JI:EE)? Bi.n; -qoro u:e 3ane)I(HTb? 

B eKCnepUMeHm(l)lbHiii IJaCmUHi HaBe,IJ;eHi ,IJ;aHi ITO CHHTe3y Ta 01!HIIJ:eHHIO 

He06Xi.IJ;HHX p031.JHHHHKiB Ta pe1!0BHH, MeTO.IJ;HKH ITpOBe,IJ;eHH5I KiHeTHl.JHHX BHMipiOBaHh 3 

BHKOpHCTaHH5IM fa30pi.D;HHHOl XpOMaTorpa<Pi1 Ta fa30BOfliOMOMeTpi1, CITOC06H 



BH3Hal.JeHH51 CKJia.[(y peaKU:iHHHX cyMiilleH Ta iHrni IIpMHU:HIIOBO Ba)I(JIHBi MOMeHTH. 5IK 
3ayBa)l(eHH51 XOTiJIOC51 6 3a3Hal.JHTH, :W:O B eKCIIepHMeHTaJihHiH lfaCTHHi BapTO 6yJIO 6 

HaBeCTH CKJia.[( (KOHU:eHTpaU:iiO) cyMirnei1: ).:(EE/xnop6eH30JI, a TaKO)I( CIIiBBi.[(HOilleHIDI 

KaTaJii3aTop/cy6cTpaT (rro MOJI51M). 

B u:inoMy, Heo6xi.n:Ho Bi.IJ:3Hal.JHTH, :w:o He3Ba)l(aiOl.JH Ha 3po6neHi 3ayBa)l(eHH51, 

po6oTa BHKOHaHa 3.[(o6yBal.JeM Ha BHCOKOMY HayKOBOMY piBHi, a OTpHMaHi pe3yJinTaTH . . 
cyrreBo po3rnHpiOIOTh Harni YHBJieHH51 rrpo rrpm~ecH OKHCHeHH51 y rrpHCYTHOCTl 

KOMIIJieKciB 3d MeTaniB. Ha ocHoBi BHKJia.[(eHoro aHaJii3y BBa)l(aiO, :w:o po6oTa BapBapH 

AHaTonii"BHH Kou:epy6H e 3aBeprneHHM HayKoBHM .n:ocni.n:)l(eHH51M i Mae Ba)I(JIHBe . .. . ... 
3Hal.JeHH51 .[(JI51 opraHll.JHOl XlMll. 

,[(OCTOBipHiCTh eKCIIepHMeHTaJihHHX .[(aHHX i KOpeKTHiCTh HayKOBHX BHCHOBKiB He 

BHKJIHKaiOTh cyMHiBiB. OcHOBHHH 3MicT .IJ:HcepTau:i"i orry6niKoBaHo y 8 cTaTT51X y 

rrpoBi.[(HHX cpaXOBHX BH.[(aHH51X Ta Te3HCaX 7 .[(OIIOBi.[(eH Ha HayKOBHX KOH<l>epeHU:i51X 

pi3Horo piBH51. ABTOpe<PepaT KOpeKTHO Bi.[(o6pa)l(aC OCHOBHi pe3yJinTaTH BHKOHaHOl 

po6oTH. O<PopMJieHH51 caMo"i .IJ:HCepTau:n i aBTope<PepaTy Bi.n:rroBi.n:ae BHMoraM 

,[(AK YKpa"iHH :w:o.n:o KaH.IJ:H.IJ:aTChKHX .IJ:HcepTau:iM:. 

BBa)l(aiO 3a rroTpi6He peKoMeH.[(yBaTH crreu:iani3oBaHii1: Bl.JeHii1: pa.n:i rrpHCY.IJ:HTH 

Kou:epy6i B. A. BlfeHy cTyrrmh KaH.IJ:H.IJ:aTa XlMllfHHX HayK 3a crreu:iannHiCTIO 02.00.03 
«OpraHilfHa xiMiH». 

Ocpiu:ii1:HHH orroHeHT, 

CTapillHH HayKOBHH crriBpo6iTHHK 

BiMiny .n:ocni.n:)l(eHh HYKJieocpinnHHX 

peaKu;ii1: lHCTHTYTY <Pi3HKO-opraHilfHOl 

XiMil i ByrnexiMil iM. Jl.M. JIHTBHHeHKa 

HAH YKpai"HH, K.X.H., c.H.c. 

1M. 

• of./ » __ Ct_'e_t-r_..R ______ ,20...;..w;;M-
,_ 

KarriTaHoB LB. 




