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OT3hIB BE)J;YIIJ,Ell OPr AHH3AIJ,HH 

Ha ,lJ;i1ccepTaI.JJIOHH)'IO pa6oTy JIAPHOHOBA KHpirnrra IlaBJIOBHqa 

«HccJie,IJ,OBanue B3aHMOCBSI3eU Me~y <}>H3HKO-XHMH'leCKHMH 

xapaKTepucTHKaMH Zr-co,IJ,ep:1Kam.ux MeTaJIJI-oprauw1ecKHX 

KOOp,ZJ;HHaIJ,HOHHbIX IlOJIUMepoB u ux KaTaJIUTU'leCKUMU CBOHCTBaMU 

B peaKQHSIX ceJieKTHBHOro '.IKH,ZJ;KO<}>a3HOro OKHCJieHHSI», 

npe,ncTaBJieHHYIO Ha COHCKaHHe yqeHOH CTeneHH kaH,lJ,H,IJ,aTa XHMHqecKHX HayK 

no cnel(HaJibHOCTH 1.4.14 - KHHeTHKa H KaTaJIH3 

~11cceprnu:110HHaH pa6orn K.IT. JlapHOHOBa TIOCBHW:eHa O.D:HOH H3 COBpeMeHHbIX 

o6nacTeH, HaXO.D:51W:eMC51 Ha CTbIKe HeopraHHqecKOH XHMHH, cpH3lf".IeCKOH XHMHH 

H MaTepnanoBe,n:eHI151, CB513aHHOH c H3yqemfeM CBOHCTB MeTann-opraHlf".IeCKHX 

KOOp.D:HHaU:HOHHbIX nonuMepoB (MOKIT), 3a OTKphITHe H 11ccne,n:0Bam1e CBOHCTB KOTOpbIX 6hrna 

rrpttcy)l<,D,eHa Ho6eneBcKaa rrpeMllil 2025 ro.[(a no x11M1111. lllHpo'iaiimee cTpyKrypHoe 

pa3Hoo6pa3He, BbICOKHe nopHCTOCTb H y,n:enbHa51 TIOBepXHOCTb, Bb3MO)KHOCTb peryn11poBaHH5I 

HX CTPYKTYPhI n: cBo:Hcrn no.n: KOHKpeTHO pernaeMYIO 3a,n:aqy HBnHIOTCH nx HecoMHeHHbIMH 

npeHMyw:ecTBaMH nepe.n: .n:pyrHMM KnaccaMM nopMCTbIX coe)J,HHeHHM, TaKHX KaK u:eonHTbI, 

aKTHBHpOBaHHbie yrnu, nopHCTbie OKCH)J,bl HT. TI. B TOM qHcne B o6naCTH ,l<aTanH3a. 

l13Becrno, qrn MHome MOKIT 3a cqeT cBoeH: nop11crnH: CTPYKTYPhI H Hanlf".IITT 

cneu,Hcplf<IecKHX cTpyKrypttbIX 3neMeHTOB, TaKHX KaK HettacbIW:eHHbie MeTannlf<IecKtte u;ettTpbI, 

cpyHKU:HOHanbHbie rpynnhI opraHHqecKHX mrnKepoB, nHraH,n:bI MeTannou;ettTpoB, a TaK)Ke 3a 

cqfa YHHKanhttoH: opraHH3aU:HH BttyTpettttero npocTpaHCTBa rronocTeii crroco6ttbI BblcryrraTb 

BbICOKO 3cpcpeKTHBHbIMH H ceneKTHBHblMH KaTantt3aTopaMH pa3nHqHblX rrpou:eccoB. 

B nn:Teparype HMeIOTC51 cBe)J,eHITT o B03MO)KHOCTH npttMetteHITT MOKIT .n:n51 ceneKTMBHoro 

KaTan113a peaKU:HM THna AttpH, KtteBettarenH, rrp11coe.I1:HHeHI15I yrneKHcnoro ra3a K 3TIOKCH)J,aM, 

rM,n:pupoBaHI151 H, KOHeqHo, OKMcneHM51. Bo MHOrMx cnyqa}IX KaTamiTH'IeCKaH aKTHBHOCTb 

onpe.I1:emreTc11 He TOnbKO XHMWiecKoii np:11po.n:oii MOKIT, HO .H .D,eTanbHbIMH <j:JM3HKO-
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THIIOB: KHCJIOTHO-OCHOBHhIX npeBpamemrH: c yqacTHeM CIIHpTOB H aJihJ(erHJ(OB, a TaIOKe 

OKHCJflffeJihHhIX npeBpameHIDIX anKeHOB H cepoco.n.ep)Kam:HX coeJ(HHeHHH. 0,ll,HH H3 pa3,ll,eJIOB 

o63opa TIOCB51meH MeTOJ(aM MaIIIHHHOfO o6yqeHH51 H HX np11MeHeHHIO B HCCJie,ll,OBaHHH 

XIIMWieCKHX o6oeKTOB, qTo oco6eHHO u;eHHO .IJ;JI51 qnTaTeneii: c T}Ja,ll,HI.l;HOHHbIM XHMWieCKHM 

o6pa30BaHIIeM, IIOJiyqeHHhIM em:e J(O IIIHpOKOfO pacnpOCTJJaHeHH51 3TIIX IIHCTpyMeHTOB. 

Onucm-1ue pe3y!lbmamoe uccJ1eooem-1uu u ux 06cy:J1Coe1-1ue npe.n:cTaBnetto TpeM51 

OTJ(eJihHhIMH rnaBaMtt: (1) np11MeHeH11e MeTOJ(OB MaIImHHOro o6yqemrn: ):(AA npe):(CKa3aHH51 

CBOHCTB Zr-MOKIT Ui0-66, (2) CHHTe3 Zr-MOKIT H 11cc11e;i:i:oBaH11e HX ocHOBHhIX u:eHrpoB, 

(3) cpaKTOphI, onpe.n:emnom:Me KaTanMTwiecKyIO aKmBHOCTh Ui0-66 M .n:pymx Zr-MOKIT B 

)KMJl.KOcpa3HOM oK11c11eHIIH. TaKHM o6pa30M, pa6orn rrocTpoeHa KJiaccwiecKttM o6pa30M OT 

BhIJ(BM)KeHH51 fMIIOTe3bI, IIOCTpOeHM51 MO,ll,eJIH, ee YTOqHeHH51 Ha Ha6ope H3BeCTHbIX J(aHHhIX, 

):(aJiee ee 3KCIIepttMeHTaJibHOH npoBepKI1, a IIOCJie,ll,H5151 qacTh, 6e3yCJIOBHO, rrpe,ll,CTaBIDieT C060H 

«BeHeU:» pa60ThI M J(eMOHCTpMpyeT ee HeCOMHeHttyIO npaKTH'leCKYIO 3Ha'IHMOCTh. 

flonyqeHHbie pe3yJioTaThI H3JIO)KeHbl JIOfWIHO 11 IIOCJie):(OBaTeJibHO, HayqHoie BhIBO):(hI 

c.n.enaHbI Ha OCHOBe Tm:aTeJibHOfO aHaJil13a .n.aHHhIX pa3JIWIHhIX MeTO,ll,OB M rrpe.n.cTaBJI5llOTC5I 

.i:.ocToBepHbIMH. · TeopeTH'lecKyio 11 npaKTH'lecKyio 3Ha'IHMOCTh pa6oThI cocTaBJI5IIOT 

C03J(aHHe pa311WIHhIX MOJ(eJieH: MaIIIHHHOro o6yqeHH51 Ha OCHOBe pa3HhIX anropHTMOB J(lliI 

rrpe.n.cKa3aHH51 c BhICOKOH rnqHoCThIO CBOHCTB o6pa3U:OB Ui0-66 B 3aBHCHMOCTH OT ycnoBHH 

CMHTe3a. Ha OCHOBe C03)laHHhIX MO)leJieH: 6i:,rna peaJIH30BaHa peKOMeHJ(aTeJihHa51 CHCTeMa J(J151 

HarrpaBneHHoro CMHTe3a o6pa3U:OB Ui0-66 c 3a.n.aHHbIMM rrapaMeTpaMH, Kornpa51 ycrrenrno 

rrpoTeCTHpOBaHa Ha rrpaKTMKe. JIIHTeprrpeTaIJ;H51 rronyqeHHbIX MO)leJieH II03BOJIHJia He TOJibKO 

orrpe;i:i:eJIHTh KJIJOqeBhie rrapaMeTphl CHHTe30B, HO H BhUIBHTh paHee HeH3BeCTHh!e 3aBHCHMOCTH. 

B .n.11cceprnu;110Httoii: pa6oTe K.IT. Jlap110H0Ba perneH p51.ll. Ba)l(HhIX Hay'IHhIX 3a.n:a'I, 

MMeIOm:HX cymecTBeHHOe 3HaqeHHe ):(lliI pa3BI1TM51 cpH3WieCKOH XMMMM H KamanU3a: pa3pa6oTaH 

opHrHHaJihHbIH H 3cpcpeKTHBHhIH MeTOJ( orrpe.n:eneHH51 KOJIWiecTBa OCHOBHbIX u:eHTpOB, 

Mrpa10m:HX Ba)KttylO ponh B KaTaJIMTWieCKHX rrpou:eccax, ITO a;i:i:cop6U:HM M30MaCJI5IHOH KHCJIOThI, 

qTo rrpe.n:crnBIDieTC5I nepcrreKTHBHbIM J(JI51 pacrnttpeHH51 Ha .n:pyrue MOKIT 3Toro H .n:pyrMx 

TMIIOB. 3KcrrepMMeHTaJibHO BhNBJieHO, qTo o6ma51 .n.ecpeKTHOCTh crpyKryp 3HaqttTeJibHO BJIH51eT 

Ha KaTami:nrqecKylO aKTHBHOCTb, l:JTO ofrbSICH51eTCSI pa3JIHl:JHSIMH B MOJieKyJISipHOH ,n;mpcpy3HH. 

3KcnepMMeHTaJibHO )lOKa3aHo, qTo B peaKIJ;HH OKMCJieHl:UI MeTHJicpeHMJICYJibcpH.n.a 

KaTaJIMTMqecKH aKTMBHhIMM u:eHTpaMM Bh!cryrraIOT ocHoBHbie Zr-OH rpyrrrrhI. 

Pa6oTa BhIIIOJIHeHa Ha BhICOKOM 3KcrrepHMeHTaJihHOM ypoBHe c MCIIOJih30BaHMeM 

)lOCTaToqHoro Ha6opa MeTO,ll,OB HCCJie)lOBaHM51, qTo IIO):(TBep)K):(aeT )lOCTOBepHOCTb nonyqeHHbIX 

pe3yJinTaTOB . .D:MccepTaU:H51 K.IT. JiapMOHOBa, rrpe)lCTaBJieHHa51 Ha COMCKaHHe yqeHOH CTerreHM 

KaHJ(H)laTa XMMWieCKHX HayK, ocpopMJieHa B COOTBeTCTBMH co BCeMH Tpe6oBaHH5IMM, 

npe)l'b5IBJI51eMbIMM BAK P<D K KaH):(H)laTCKMM .n:11cceprnu:H5!M. TeKcT ):(MccepTaU:MM co.n:ep)KMT 

rro;i:i:po6Hoe OIIHCaHMe pa3HhIX acrreKTOB pa60TbI, a aBTOpecpepaT IIOJIHOCThlO orpa)KaeT 

OCHOBHOe co.n:ep)KaHHe )lMCcepTaU:MM. flonyqeHHbie pe3yJihTaTbI )lOCTaToqHo IIOJIHO 

orry61111KoBaHnI B qeTnipex cTaTb51X B BbICOKopeifTMHroBnIX Me)K)lyHapo.n:HnIX )KypHanax. Pa6orn 

TaIOKe npornna arrpo6au:1110 Ha KOHcpepeHU:IDIX pa3JIHqHoro ypoBm. 



Pa6oTa rrpott3BOJJJIT rronmKHTenhHoe BrreqaTneHtte, o.n:HaKo B03HHKaeT p51.JJ: BorrpocoB H 

3aMeqaHHH: 

1. B 3KcrrepttMeHTanhHOii qacTH ycnoBAA KarnnttTttqecKHX 3KcrrepttMeHTOB rrpttBe.n:eHbI He 

rronHOCTbIO. B qacTHOCTH .n:mi: HeKoTopbIX peareHTOB YKa3aHbI TOnhKO KOHIJ;eHTpau;tttt 

B351TbIX pacTBopoB, .[(n51 .n:pyrHX )Ke npHBO.[(HTC51 H KOHIJ;eHTpau;AA H HCITOnb30BaHHbIH 

o6beM. CTpaHHO BbirTI51.JJ:HT ycnoBtte 3KcnepttMeHrn B pa3.n:ene 2.7, B KOTopoM 

ttcnonh3yeTc51 2 Mn au;ernHwrpHna H 120 MKn pacrnopa 6mpeHHna, a Tal()J(e 

.n:o6aBn51IOTC51 .n:pyrtte peareHTbI, HO nptt 3TOM 06II1HH o6beM peaKIJ;HOHHOH CMeCH 

01<a3bIBaeTc51 paBeH Bee paBHO 2 Mn. Un51 Bcex 3KcnepttMeHTOB y1<a3aHo, qTo 

ttcnonb30BanH «paCTBOp 6mpeHttna B KaqecTBe BttyTpeHHero CTaH.n:apTa>>, HO npH 3TOM 

He yKa3aH paCTBOpHTenh. 

2. B pa3.n:ene 3.4.2 OTMeqeHo, qrn yBeJrnqeHHe KOnHqecrna Mo.n:ymTopa B CHHTe3e Ui0-66 

npHBO.[(HT K pocry BenmHHbI y.n:enhHOH nnOII1a.[(H llOBepXHOCTH, qTo cornacyeTC51 c 

MHoroq11cneHHbIMH nttTeparypHbIMH .n:aHHbIMH. Hec1<onhKO npoTttBopeqHBbIM Bbiril51.JJ:HT 

o6b51CHeHHe 3TOro cpaKTa, OCHOBaHHOe Ha O.[(HOBpeMeHHOM yBen11qeHHH KaK CTeneHH 

KpttcTannmHOCTH, TaK H KonttqecTBa .n:ecpeKTOB. Tpa.n:ttu;ttoHHO, yBenttqeHtte KonttqecTBa 

.n:ecpeKTOB npHBO.[(HT K yMeHhIIIeHHIO CTeneHH KpttcrnnnttqHOCTH, n03TOMY .[(aHHbIH 

BhIBO.JJ: TPe6yeT 6onee .n:ernnhHbIX no51cHeHHH. 

3. B pa3.n:ene 4.1 o6cy)J(.n:aIOTC51 pe3ynoTaTbI CHHTe3a o6pa3U:OB Ui0-66 c pa3nmHhIMH 

pa3MepaMH qacTHU:, KOTOpbie yBenttq11BaIOTC5I B p51.JJ:Y o6p~u;oB VS-1-VS-5 OT 20 HM .n:o 

250 HM. Ha pttcyHKe 40 rrpttBe.n:eHbI MHKpocpornrpacpttH %CTHU: .n:aHHhIX o6pa3U:OB. Un51 

06pa3u;a VS-1 cno)J(HO BhI.n:enHTb oT.n:enbHbie qacTHU:bI no MttKpocpornrpacpHH, He BH.JJ:HO 

l1X cpopMbI H B u;enoM C03.[(aeTc51 BneqaTneHtte, qTo pacnpe.n:eneHHe qacTHU: no pa3MepaM 

B 3TOM o6pa3u;e .[(OCTaTOqHo IIIHpOKOe, rnr.n:a KaK .n:pyme o6pa3IJ;bl .[(eMOHCTpttpyIOT 

6onhrnyIO o.n:Hopo.n:HoCTb no pa3MepaM. KaK rrpoBo.n:ttnocb onpe.n:eneHHe pa3Mepa qacTHU: 

.n:n51 3Toro o6pa3u;a? nhrnH nH nocTpoeHbI rHcTorpaMMbI pacnpe.n:eneHAA qacTHU: no 

pa3MepaM Ha ocHoBe CHHMKOB I13T? Tal()J(e yKa3aHo, qTo ({peHTreHorpaMMbI Ha6opa 

o6pa3U:OB VS-1 - VS-5 noKa3bIBaIOT nocTeneHHoe yrnHpeHHe TIHKOB c yMeHbIIIeHHeM 

cpe,r:i:Hero pa3Mepa qacni:u». K co)f(aJJemno, peHTreHorpaMMbI B pa6oTe He rrp1rne,r:i:eHbL 

KaKoBa IIIHpHHa pecpneKCOB .n:n51 o6pa3u;a c caMbIMH ManeHhKHMH pa3MepaMH qacTHU:, 

ecnH B TaKHX qacTHu;ax nonyqaeTC51 Mettee 10 3neMeHTapHbIX 51qee1< no .n:ntttte? KpoMe 

rnro, He cne.n:oBano 6bI Ha3bIBaTb .n:ttcppa1<rnrpaMMbI «cneKTpaMH P<DA», a 

Ha6n10.n:aeMbie pecpneKCbI «ITHKaMH» (cTp. 74). 

4. AHanormHbie BorrpochI, CB513aHHbie c .n:eTan51MH onpe.n:eneHAA pa3MepoB qacTHU:, 

KpHCTannmHOCTH, IIIHpHHbI pecpneKCOB Ha peHTreHorpaMMax MO)J(HO a.n:pecoBaTb 

HK .n:pyrttM 06pa3u;aM, pa3MepbI qacTHU: B KOTOpbIX He npeBbIIIIaIOT 50 HM. ITo 

npe.n:crnBneHHbIM Ha pttcyHKax 41 H 42 MttKpocpornrpacpAAx o6pa3U:OB VD-1, VB-1 H 

VB-2 KpaiiHe cno)J(HO cy.n:ttTb o cpopMe H pa3Mepax qacTttu;. CBe.[(eHH51 06 l1X 

KpttcTann11qHOCTH He npHB0.[(51TC51 B TeKCTe pa60TbI, a ITO.[( .n:ecpeKTHOCTbIO noHHMaeTC51 

nttrnh OTHorneHtte 1<on11qecTBa nHHKepoB K qttcne MeTanno1<nacTepoB, T. e. 

paccMaTpHBaIOTC51 TonhKO .n:ecpeKTbI OTCYTCTBAA nHHKepa ttntt MeTannoKnacTepa, 

yrrycKaJJ: H3 BH,r:i:y, 'ITO )])JR ManbIX ':IaCTHU Ba:/KHOe 3Ha':Ietttte MOryT nptto6peTilTb ,n:pyrm; 



THIIbI .JJ,ecpeKTHOCTH, HaIIpHMep, )J,HCJIOKaIJ;HH H 'IpelQHHbI. Ilo-B~HMOMy, Bee 3TH 

cpaKTOpbI B KOHeqHoM HTore o6oe.JJ,HIDIIOTC5I B O.JJ,HH KYMYJI5ITHBHbIH .JJ,ecKpHIITop 

«pa3Mep qacn1u;». 

5. B rnaBe 5 Ha Tpex IIapax o6pa3U:OB 6brno IIpo.JJ,eMoHcTpHpoBaHo BJIH5IHHe KOJIHqecTBa 

TepecpTaJiaTHbIX JIHHKepoB Ha KaTaJIHTHqeCKYIO aKTHBHOCTb, KOTopoe 3aKOHOMepHO 

6brno CB5I3aHO c pa3JIHqH5IMH B MHKpOCKOIIHqeCKOH .JJ,Hcpcpy3HH. .IJ:orrOJIHHTeJibHO 

IIO.JJ,TBep.JJ,HTb .JJ,aHHbIH BbIBO)J, MO)l{HO 6bIJIO 6bI c IIOMOlQblO paCCMO'IpeHH5I 

pacrrpe.JJ,eneHH5I rrop no pa3MepaM H3 .JJ,aHHbIX HH3KOTeMrreparypHoH: a.JJ,cop6u;HH a30Ta. 

YMeHbIIIeHHe .JJ,OJIH MHKporrop c O.JJ,HOBpeMeHHbIM yBeJIHqeHHeM .JJ,OJIH Y3KHX Me3orrop 3a 

cqeT .JJ,ecpeKTOB 0TcyTcTBy10rn;ero JIHHKepa H .JJ,anee cpe.JJ,HHX Me3oIIop 3a cqeT 

o61,e.JJ,HHeHH5I 3THX .JJ,ecpeKTOB B .JJ,e<PeKT OTCYTCTByIOrn;ero KJiaCTepa MOrJIH 6b1 .JJ,aTb 

xopornee o6ocHoBaHH5I pa3JIHqHH: B MHKpocKOIIHqecKott .JJ,Hcpcpy3HH. HecMoTp5I Ha 

HaJIHqHe B CIIHCKe coKparn;eHHH a66peBHarypbI BJH (MeTO.JJ, Eapperra-.IJ:)l{OttHepa­

XaneH.JJ,bI .JJ,Jl5I pacqern pacrrpe.JJ,eneHH5I rrop no pa3MepaM), KpHBbie pacIIpe.JJ,eneHH5I rrop 

no pa3MepaM )J,J15I CHHTe3HpoBaHHbIX o6pa3U:OB He IIpHBO)J,5ITC5I H He cpaBHHBaIOTC5I B 

pa6oTe. 

6. OIIeqaTKH H HeToqHoCTH. TeKCT .JJ,Hcceprnu;ttoHHOH pa6oTbI HarrHcaH xopornHM 

JIHTeparypHbIM 5I3bIKOM, norHqecKH cTpyKrypHpoBaH H IIOIDITeH. TeM He Mettee 

BCTpeqaIOTC5I HeMHoroq11cneHHbie orreqaTKH H He cornacoBaHHOCTb qJieHOB 

rrpe.JJ,JIO)l{eHH5I. HarrpHMep, Ha cTp. 53 YKa3aH peareHT «MeTttcpeHHncynbcpH.JJ,», a Ha cTp. 

60 3aMeqeH «Zr5-0KCOJiaCTep». QqeBH)J,HO, qTo HMeJIHCb BBH.JJ,Y «MeTHJicpeHHJICYJibcpH.JJ,» 

H «OKCOKJiaCTep». 

YKa3aHHble BbIIIIe 3aMeqaHH5I H BOIIpOCbI HOC5IT qacTHbIH xapaKTep H HHCKOJibKO He 

yMaJI5IIOT )J,OCTOHHCTB )J,HCCepTall;HOHHOH pa60TbI, He CHH)l{alOT ee 3HaqHMOCTH H o6rn;ett 

BblCOKOH IIOJIO)l{HTeJibHOM ou;eHKH . 

.IJ:HccepTaU:HOHHa5I pa6oTa K.IT. napHOHOBa 5IBmieTC5I 3aKOttqeHHbIM 

KBaJIHcpHKaIJ;HOHHblM HCCJie)J,OBaHHeM; ou;eHKa aKryaJibHOCTH, HOBH3Hbl, 3HaqHMOCTH, o6oeMa H 

.JJ,OCTOBepHocTH pa6oTbI rronHOCTbIO y.JJ,oBJieTBop5IeT 'Ipe6oBaHH5IM BAK P<l>, rrpe.JJ,'b5IBJI5IeMbIM K 

)J,HCCepTaU:H5IM Ha COHCKaHHe yqeHOH CTerreHH KaH.JJ,H.JJ,aTa HayK H rracrropry crreu;HaJibHOCTH 

1.4.14 - KHHeTHKa H Karnnm B rryttKTax: II. 2 Hccne.JJ,oBaHHe IIpttpo.JJ,bI KaTaJIHTHqeCKoro 

.JJ,eHCTBmI H IIpOMe)l{yToqHbIX coe)J,HHeHHH peareHTOB c KaTaJIH3aTopoM c HCIIOJ1b30BaHHeM 

XHMHqecKHX, cpH3HqecKHX, KBaHTOBO-XHMHqecKHX H .JJ,pyrHX MeTO)J,OB HCCJie)J,OBaHH5I., II. 3 

IloHCK H pa3pa60TKa HOBbIX KaTaJIH3aTopoB H KaTaJIHTHqecKHX KOMII03HU:HH, 

ycoBeprneHCTBOBaHHe cyrn;ecTByIOrn;HX KaTaJIH3aTopoB )J,J15I IIpoBe)J,eHH5I HOBbIX XHMHqeCKHX 

peaKu;HH, ycKopeHH5I H3BeCTHbIX peaKU:HH H IIOBbIIIIeHH5I HX ceneKTHBHOCTH, rr. 5 HayqHbie 

OCHOBbI IIpHroTOBJieHH5I KaTaJIH3aTopoB, CTpoeHHe H qHl3HKO-XHMHqecKHe CBOHCTBa 

KaTaJIH3aTopoB, II. 6 Pa3pa6oTKa HOBbIX H ycoBeprneHCTBOBaHHe cyrn;ecTBy10rn;HX 

KaTaJIHTHqecKHX IIpou;eccoB H TeXHOJIOrHH, MaTeMaTHqecKoe MO.JJ,eJIHpoBaHHe H OIITHMH3aU:H5I 

KaTaJIHTHqecKJIX rrpou;eccoB H peaKTOPOB. 



XHMWieCKHMH xapaKTepHCTHKaMH KOHKpeTHO HCITOJib30BaHHOro o6pa3U,a, BKJIIOq(UI pa3Mep 

qacTHU,, CTeneHo KpHCTaJIJIWIHOCTH/)J,e<t>eKTHOCTH, o6neM nop, y)J,eJioHa5I nrroma.Ilo 

TIOBepXHOCTH, KOJIHl.JeCTBO aKTMBHbIX OCHOBHhJX HJIM KMCJIOTHhIX u:eHrpoB H T. TI. K CQ)l{aJieHHIO, 

pa6oT, B KOTOpbIX rrpoBO)J,HTC51 )J,eTa.JibHbIX attamn BJIIDIHIDI pa3JIWIHbIX <jlaKTOpOB Ha U,eJieBhie 

KaTaJIHTHqecKHe CBOHCTBa, He TaK y)I{ H MHOro ITO OTHOIIIeHHIO K o6meMy qwcny pa6oT. 

Orqacn1, TaKoe JIOJIO)l{eHHe ,D,eJI CB5I3aHo c TeXHHqecKOH CJIO)l{HOCThlO 3a,D,a1.JH, a HMeHHO 

Heo6xo)J,HMOCThIO u.eneHanpaBneHHoro CHHTe3a 6onhrnoro KOJIHl.Jecrna o6pa3U,OB MOKIT, 

OTJIHqaIOIIJ,HXC5I ,D,pyr OT ,Ilpyra JIHIIIh HeCKOJihKHMH KJIIOqeBhIMH xapaKTepHCTHKaMH B 3apaHee 

3a)J,aHHhIX npe,D,enax. 06neM TaKOH 3KcnepHMeHTaJihHOH pa60Thl, JIO-BH,IlHMOMy, 

npe,IlCTaBJI5IeTC5I qpe3MepHO 6oJihIIIHM ,IlJI5! 6oJihIIIHHCTBa HCCJie)J,OBaTeJihCKHX rpynrr B MHpe, 

qrn BbI,IlBHraeT rpe6oBaHHe ITOHCKa HOBhIX 6onee 3<l><l>eKTHBHhIX ITO)J,XO)J,OB JJ:JI5! perneHIDI 3TOH 

3a)J,aqJL ITpttMeHeHHe coBpeMeHHhIX 11 aKryanhHhIX ttapa6oToK B o6nacTH MaIIIHHHoro o6yqeHH5I 

MO)l{eT CTaTh CBoeo6pa3HOH «narroqKoH-BhlpYlfaJioqKoH» )J,JI5! TIOHCKa B3aHMOCB5I3eH Me)l{)J,y 

CHHTeTHqecKHMH ycnoBH5!MH H KJIIOqeBhIMH xapaKTepHCTHKaMH H CBOHCTBaMH o6pa3yIOIIJ,HXC5I 

o6pa3U,OB. HacT05IIUa5I pa6oTa HMeeT u.enh ITOHCK TaKHX B3aHMOCB5I3eH B TOM qifcJie c 

npHMeHeHHeM MeTO)J,OB MaIIIHHHOro O~Yl.JeHmI I1 HX 3KCnepHM'eHTaJihHOH npoBepKH, JI03TOMY 

aKrya.JihHOCTh ,D,aHHOH pa60ThI He BbI3bIBaeT COMHeHHH. 

B paMKax npoBe,D,eHttoro 11ccne)J,OBaHIDI BnepBhie 6orna pa3pa6oraHa peKoMeH,D,aTeJioHa.sr 

c11cTeMa )J,JI5! HanpaBneHHoro cHHTe3a Ui0-66 c 3a,IlaHHhIMH cBOHCTBaMH Ha ocHoBe MeTO.IlOB 

MarnHHHoro o6Y1.JeHIDI. Ee npHMeH11MocTh 6hrna rrpoBepeHa Ha npaKTHKe, nonyqeHhJ cepHH 

o6pa3U,OB Ui0-66, B KOTOpoIX He3aBHCHMO BapoHpyIOTC5! pa3Mep qacTmi: H )J,e<l>eKTHOCTh, qrn 

IT03BOJIHJIO CHCTeMaTHqecKH I1CCJie)J,OBaTb BJIIDIHHe OT,IleJibHO Ka)l{)J,OfO 113 3THX <l>aKTOpOB Ha 

KaTaJI11T11qecK11e cBottcTBa. KpoMe Toro, 6orn npe,IlJIO)l{eH HOBhIH MeTO)J, KOJIHqecTBeHHoro 

onpe,IleJieHIDI COOTHOIIIeHIDI fH,IlpOKCO- H aKBa-JIHfaH)J,OB B MeTaJIJIOU,eHTpax, OT KOToporo 

cymecTBeHHhIM o6pa30M 3aBHC5!T KaTaJIHTWieCKHe CBOHCTBa. bhIJIO BnepBbie ITOKa3aHo, 'ITO 

cymecrnyeT JIHHettH<UI Koppen5!U,H5I Me)l{,Ily 3THMH napaMeTpaMH. ITpoBe,IleHHhie Hccne,D,oBaHIDI 

H nonyqeHHhie pe3yJihTaThI TI03BOJI5IIOT paccMarpHBaTh pa6oTy KaK KOMITJieKCHOe 

HCcJie,IloBaHHe, co,Ilep)l{amee 3HaqHTeJihH)'JO ,n:omo uay<rnoii HOBH3HhI. 

.IJ:HccepTaU,HOHHa5! pa6oTa K.IT. JlapHOHOBa H3JIO:>KeHa Ha 124 crpaHHu;ax ( CO,ll,ep)l{HT B 

OCHOBHOH qacrn: 50 pHCYHKOB H 14 Ta6JIHU,, a TaK)l{e 23 pHCYHKa H 3 Ta6JIHU,hl B npHJIO:>KeHHH). 

CnHcoK U:HTHpyeMOH JIHTeparypoI BKJIIO':IaeT 176 HaHMettoBaHIDI H ,n:ocTaToqHo nonHo orpa:>KaeT 

ycnexH, ,IlOCTHfttyTbie B )J,aHHOH o6nacTH .IlPYfHMH HCCJie)J,OBaTeJI5IMH B JIOCJie,IlHHe fO)J,hl. 

,E(Hccepraa,HOHHa5! pa6orn KHpHnna ITaBJIOBHqa JlapHoHoBa HanHcatta B Tpa,IlHU:HOHHOM 

CTHJie H cocTOHT H3: eeedeHwt, o63opa JLumepamypbz, 3KcnepUMeHmaJLbHOu ttacmu, onucQ1-tWl 

pe3yJLbmamoe uccJLedoeaHwt u ux 06cy:J1Cde1-1U5l, p33,IleneHHoro Ha TPH oT,IleJihHhie rnaBhI, 

3QKJ/:IOtteHU5l , 6bl60d06, cnUCKQ ucnOJLb306QHHOU JLUmepamypbl H npUJLo:JICeHWl. 

Bo eeedeHuu aBTop )J,OCTaToqHo nonHo 06ocH0BhIBaeT aKryaJihHOCTh HayqHoro 

HCCJie;J:OBaHIDI H onpe)J,eJI5IeT U,eJIH H 3a.Ila1.JH pa60ThI. 

B JLumepamypHOM o63ope npHBe)J,eH no,ll,po6H11ii aHaJIH3 ocHOBHbIX ny6n11KaU,HH, 

OTHOC5!IIJ,HXC5! K TeMe pa6oThI. PaccMorpeHhI oco6eHHOCTH CTpoeHIDI, MeTO)J,hl CHHTe3a 

U.HpKOHHH-co)J,ep)l{aIIJ,HX MOKII H MeTo)J,bI HX xapaKTepmaa,HH. .IJ:ocraToqtto no,Ilpo6Ho 

paccMoTpeHhI KaTaJIHTHqecKHe CBOHCTBa MOKII 3Toro ceMeHCTBa B peaKU,IDIX pa3JIHqHbIX 



.D,ttcceprnu;mr IlOJIHOCTbIO COOTBeTcrnyeT BCeM Tpe6oBaHIDIM TI. 9 «I1oJIO)KeHIDI 0 

npttcy)K)J.eHHH yqeHbIX cTeneHeih>, yTBep)K)J,eHHoro rrocTaHoBneHHeM ITpaBHTeJibCTBa 

PoccttiicKoii <l>e)J.epau,HH OT 24 ceHnr6p51 2013 r. N2 842 B )J,eticrnyIOm:eti pe)J,aKU,HH. BbICOKa51 

KBanmpHKau;IDI ,z:i;ttccepTattTa tte BbI3bmaeT coMttettttil, a caM JlapuouoB Kupum1 IlaBJIOBuq 

6e3yCJIOBHO 3aCJIY)KHBaeT npucy~eHHSI eMy yqeuoii CTeneHH KaH)J,H;::t;aTa XHMnqecKHX 

uayK no cneu:naJihHOCTH 1.4.14- KHHeTHKa H KaTaJIH3. 

0T3bIB 3acnyrnaH II O)J,o6peH Ha ceMIIHape 0T)J.eJia XHMHII KOOp)J.HHaU,HOHHbIX, 

KJiacTepHbIX H cyrrpaMoneKyIDipHbIX coe)J,HHeHHH <l>e)J.epanbHoro rocy)J.apcrneHHoro 

6IO)J.)KeTHoro yqpe)K)J,eHIDI HayKH HHcTHTYT HeopraHH4ecKoii XHMHH HM. A.B. HIIKonaeBa 

Ctt6HpcKoro OT)J.eJieHH51 Poccttll:cKoll: aKa)J.eMHH HayK, rrpoToKon N2 334 OT 16 51HBap51 2026 r. 
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KaH)J,II)J.aT XHMH4eCKHX HayK rro crreu,HanbHOCTH ~Yoo.Ol - HeopraHH4ecKa51 XIIMIDI, cTaprnHll: 

HayqHbIH coTpy)J.HHK na6oparnpHH Mernnn-opraHH4eCKHX Koop)J.HHaU,HOHHbIX rronIIMepoB 

16.01.2026 r. 


