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oqmUHMbHoro orrrroHeHTa Ha ,uHcceprnUH0HHYJO pa6oTy Ean.uypucra IlaoJia Cepreeouqa 

Ha TeMy: «BnmrnHe .[(0ilHp0Bamrn: KJiaCTepOB 30JI0Ta H Me.UH, CTa6HJIH3HpOBaHHbIX JIHraH.[(aMH, 

Ha 0KHCJieHHe co H aKTHBaumo MeTaHa», rrpe,UCTaBJieHHYJO Ha COHCKaHHe ~eHOH CTerreHH 

KaH.[(H.[(aTa XHMH11eCKHX HayK no crreuHarrbH0CTH 1 .4.4. - <I>H3H11eCKruJ XHMHH 

AK-ryaJibHOCTb TeMbl H uayqnaH HOBH3Ha. Pa6oTa Il0CBHID:eHa TeopeTHtieCK0MY 

HCCJie,[(0BaHHIO KaTaJIHTH11eCKHX CBOHCTB KJiacTep0B 30JI0Ta H Me.UH cra6mrn3HpOB8HHbIX 

pa3JIHtIHbIMH JIHraH.[(8MH. 3To .[(0CTaT011HO HOBbIH Knacc reTeporeHHbIX KaTaJIH3aTopoB, 

rrpHHUHilHaJlbH0 OTJIHtiaBI.IIHHCH OT Tpa.uHUHOHHbIX HaHeCeHHblX MeTaJIJilflleCKHX KaTaJIH3aT0p0B 

H TaK Ha3bIBaeMbIX « M0H0aT0MHblX)) (single-atom) KaTaJIH3arop0B. IlpeHMyruecrno TaKHX 

KaTaJIH3aTopoB B HX CTa6HJibHOCTH. Enaro.uapH Ha.J1H11HIO JIHraH,[(HOH o6oJI011KH, HarrpHMep, 

y.uaercH CTa6HJIH3HpOBaTb KJiaCTepbl 30JI0Ta, co.uep)K8IUHe OT 4 .[(0 100 aT0M0B 30JI0Ta, Ha 

Il0BepXH0CTH pa3JIH11HbIX HOCHTeneH. KaK H3BeCTH0, HaH01-IaCTHUbl 30JI0Ta rrp0HBJIHIOT BbIC0KYIO 

aKTHBH0CTb, HarrpHMep, B OKHCJieHHH CO, 0.[(HaK0 B pe3yJibTaTe HH3KOH CTa6HJibHOCTH, 

rrp0MbII.IIJieHH0e rrpHMeHeHHe 30JI0TbIX KaTaJIH3aTopOB 011eHb orpaHWleH0. I1crrOJib30B8HHe 

JIHraH,[(HOH 060JI01IKH MH CTa6HJIH3aUHH MeTaJIJIH11eCKHX KnacrepoB, rrperrHTCTByIDIUeH HX 

arpernpoBaHHIO H « crreKaHHIO» B peaKUH0HHbIX. ycn0BHHX, rrpe,uCTaBJrneTCH rrepcrreKTHBHbIM 

rrpHeM0M C03.[(aHHH H0BbIX 3cpcpeKTHBHbIX KaTaJIH3aropoB. 

B pa6ore paccMorpeH0 BJIHHHHe cynbqJH.[(HbIX, TH0JiaTHbIX, cpoccpHHOBblX H KHCJI0p0,UHbIX 

JIHraH,[(0B Ha CTa6HJibHOCTb MOHO- H 6HMeTaJIJIH11eCKHX Kn8CTepoB MeTaJIJI0B Ha 0CH0Be 30JI0Ta H 

Me.UH, a TaK)Ke BJIHHHHe JIHraH,[(H0H o6oJIOtIKH Ha KaTaJIHTH11eCKHe CBOHCTBa B peaKUHHX 

0KHCJieHHH co H yrneKHCJIOTHOH K0HBepCHH MeTaHa. .n~ ,ueTaJibHOr0 H3y'-IeHHH 3THX 

K8TaJIHTH11eCKHX rrpouecc0B B pa6oTe HCil0Jib30BaJIHCb MeT0.[(bI KBaHT0B0-XHMHtieCK0r0 

M0,UenHp0BaHHH. KoMilbIOTepHoe M0,UennpoBaHHe peaKUHH Ha MOHO- H 6HMeTaJIJIHtieCKHX 

KJiaCTepax (KaK C JIHraH,[(aMH, TaK H 6e3 HHX) Il03B0JIHJIO BbIBCHHTb BJIHmHe BT0poro Merarrna, 

p0Jib JIHraH.[(0B B H3MeHeHHH 3HepreTHtieCKHX 6apbepoB or,ueJibHbIX CTa,[(HH H MexaHH3M0B 

peaKUHH. PaHee .[(~ H3y11eHHH TaKHX CHCTeM B 3THX peaKUHHX pe,uK0 rrpHMeHHJIH MeT0.[(bI 

KBaHTOBOH XHMHH, 11T0 orrpe.uenHeT H0BH3HY HCCJie,[(OBaHHH. 

Cne.uyer TaK)Ke 0TMeTHTb, 11T0 ,uaHH0e HarrpaBneHHe nccne,uoBaHHH BeCbMa aKTYMbH0 H 

HMeer npaKTHt-IeCKYIO HarrpaBJieHH0CTb. OKHcneHHe co MO)I<H0 paccMaTpHB8Tb I<aK 

rrpocTeHIIIYJO M0.[(eJibHYIO KaTanHTH11eCKYJO peaKUHIO, B TO )Ke BpeMH, ,[(0)l(HraHHe co BX0.UHIUero 

B C0CTaB BbIXJI0ilHbIX ra30B aBTOM06HneH H B C0CTaB 0TX0.[(Hrn:HX ra30B pa3JIH11HbIX 

rrp0MbIUIJieHHbIX rrp0H3B0.[(CTB HMeer Ba)KHOe npaKTHtieCK0e 3Ha11eHHe. YrneKHCJI0THruJ 

K0HBepCHH MeTaHa Il03B0~eT YTHJIH3Hp0BaTb rrapHHK0Bbie ra3bl (CO2 H CH4) C rrony11eHHeM 
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CHHTe3-ra3a (CO + H2). Xopornyro aKTHBHOCTb B 3TOH peaKU,HH rrp051BmrIOT HHKeneBbie 

KaTanH3aTOpbI, 0)1,HaKO MX cepbe3HbIM He)],OCTaTKOM 51BJI51eTC51 6hICTpoe 3aKOKCOBbIBaHHe H 

)],e3aKTHBaU,H51 . .D:mI perneHH51 3TOH rrpo6neMbI rrepcrreKTHBHO HCIIOJib30BaTb 6HMeTannwqecKHe 

CHCTeMbl, HarrpHMep Ha OCHOBe Cu H Ni, o6rra)],aIOil.J,He 6onblIIeH CTa6HJibHOCTbIO. 

TeopeTH'leCK3H 3H3'1HMOCTL pa6oTbl 3aKJIIOqaeTC51 B H3yqeHHH BmrnHH51 )],OIIHpOBaHHOro 

aTOMa Me)],H Ha KaTanHTHqecKHe CBOHCTBa THOJiaTHbIX KJiaCTepOB 30JIOTa B peaKU,HH OKHCJieHH51 

co. KsaHTOBO-XHMHqeCKHe pacqeTbl IIOKa3anH, qTo BBe)],em1e aTOMa Me)],H II03BOJUieT 

aKTHBHpOBaTh MOJieKyJihI co I{ 0 2 6e3 y)],aneHH51 JIHraH)],HOH 060JIOlfKH. KpoMe Toro, 

rronyqeHHbie )],aHHbie pacKpbIBaIOT pOJib JIHraH)],0B B H3MeHeHHH 3HepreTl{qeCKHX 6apbepoB )],JI51 

OKHcrreHH51 CO H pa3pbma CB513H C - H B MorreKyne MeTaHa. TaK)Ke rroKa3aHhI rrepcrreKTHBhI 

OKCH)],HhIX Cu-Ni-cwcTeM B pa3phrne C-H-cB513H B MeTaHe. IlpaKTn'leCKaH 3H3lfHMOCTL 

HCCJie)],OBaHH51 3aKmoqaeTC51 B B03MO)KHOCTH HCIIOJib30BaHH51 rronyqeHHbIX pe3yJibTaTOB )],J151 

pa3pa60TKH BbICOK03<p<peKTHBHhIX Ha OCHOBe mrraH)],HposaHHhIX 

611MeTannHqecK11x (Au-Cu, Cu-Ni) 11 MOHOMeTannwqecKHx HaHoqacn1u,. Y crnHosneHHhre 

3aKOHOMepH0CTH II03BOJUIIOT rny6)Ke IlOH51Tb MexaHH3MbI KaTaJIHTHqecKHX peaKUHH C ueJibIO 

C03,UaHH51 HOBbIX KaTaJIHTlfqecKHX CHCTeM C ynyqrneHHhIMH xapaKTepHCTHKaMH )],AA 

npOMhllIIJieHHOfO rrpHMeHeHH51. 

,[J:uccepT3U:HH COCTOHT H3 BBe)],eHH51, qeTbipex rnas, BhIB0)],0B H CilHCKa JIHTepaTyphI, 

CO)],ep)Kall.J,ero 227 6H6JIHOrpacpHqecKHX HaHMeHOBaH11H. Pa6oTa H3JIO)KeHa Ha 148 CTpaHHU,ax, 

co)],ep)I<HT 51 pHcyttoK H 13 Ta6JIHu,. .D:wcceprnu,m1 H asTOpecpepaT ocpopMneHhI cornacHo 

npe)],'b51BJUleMbIM K HMM TPe6osaHH51M H nocne)],OBaTeJibHO 113JIO)KeHbI HayqHbIM 513hIKOM. 

Ta6JIHU,bl H p11CyHKH aKKypaTHO ocpopMneHbI. TeKCT xoporno CTpyKTyp11posaH, H3JI0)I(eHHe 

MaTep11ana IIOCJie)],OBaTeJibHO 11 JIOflfqHo. ABTopecpepaT IIOJIHOCThIO COOTBeTCTByeT CO)],ep)1<a1rn10 

)],HCCeprnu,HH. 

B nepBOH rJiaBe rrp1rne)],eH ofoop JIHTepaTypHbIX 11CTOqHHKOB, B KOTOpOM o6cy)K)],aIOTC51 

CBOHCTBa MeTaJIJIHqecKHX KJiaCTepoB, CTa6HJIH3HpOBaHHbIX JIHraH,UaMH, a TaK)I(e nepcrreKT11BhI MX 

npHMeHeHH51 B KaTaJIH3e. ITo.upo6HbIM o6pa30M paccMaTPHBaIOTC51 CTpOeHH:51 H CBOHCTBa 

THOJiaTHbIX KJiaCTepoB 30JIOTa H cpoccpHHOBhIX KJiaCTepOB Me)],H. KpoMe Toro, npoaHanH3HpOBaHbl 

He)],OCTaTKl1 H npeHMyll.J,eCTBa HCIIOJ1b30BaHH51 KJiaCTepOB C JIHraH)],aMH B KaTaJIH3e, paCCMOTPeHbl 

B03MO)I<Hbie 3cpcpeKTbl JrnraH)],0B Ha KaTanHTHqecKHe CBOHCTBa KJiaCTepoB. TaK)Ke, o6cy)K)],aIOTC51 

OCHOBHbie rrpHHU,HilbI KBaHTOBO-XHMHqecKoro MO)],enHpOBaHH51 KaTaJIHTlfqecKHX peaKU,HH. Ha 

OCHOBaHHH npoBe)],eHHOro aHaJIH3a HayqHOH JIHTepaTyphI C)],enaH BbI6op OCHOBHhIX 1-iarrpasneHHH 

HCCJie)],OBaHH51. Bo BTopoii fJ13Be rrpe)],CTasneHa MeTO)],HKa HCCJie)],OBaHH51, rrpHBe)],eHbI 

nonylfeHHbie )],aHHbie O paCCqttTaHHbIX CTPYKTYpax HCCJie)],yeMbIX o6oeKTOB, a TaK)I(e pe3yJihTaThl 

TeCTHpoBaHmI 11CIIOJih3YeMoro MeTO)],a. B TpeTLCH rJiaBe CO)],ep)KaTC51 OCHOBHbie pe3yJibTaTbl, 
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IIOCBSJII(eHHbie MO,nem1p0Bamuo p a.3pbIBa CB513H C-H (KaK rrepBOH CTa,nHH B yrneKHCJIOTHOH 

KOHBepcuu MeTaHa) H OKHCJieHH51 co Ha Me,UHbIX KJiaCTepax. B "ICTBCpTOH rJiaBe npe,UCTaBJieHbI 

pe3yJTbTaTbI MO,UenupoBaHHSI OKHCJ1eHH51 co Ha 6uMeTaJ1JlfflieCKHX KJTaCTepax Au-Cu, 

CTa6munupoBaHHbIX THOJiaTHbIMH JlHraH,uaMH. B 3aKJ1IO':leHHH rrpHBO,U5ITC51 BbIBO)lbl, KOTOpbie B 

IIOJIHOH Mepe OTpIDKaroT OCHOBHbie pe3yJ1bTaTI,I, rronyqeHHbie B ,uuccepTaUHOHHOM 

uccne,uoBaHuu. 

B pa6oTe Eatt,uypucTa rr.c. IIOJiy<IeH p51.U HOBbIX Hay<rnhIX pe3yJihTaTOB. K Hau6onee 

Ba)KHhIM, Ha MOH B3fJUl,U, MO)KHO OTHeCTH cne.uyromue: 

- BhlrronHeH pac':leT cTpyKTYP KnacTepoB Ha ocHoBe 30JIOTa H Me,uu, B TOM 'iHCJie 

,UOIIHpOBaHHble aTOMaMH Ni C cynh<pH,UHbIMH, THOJiaTHbIMH, cpoc<pHHOBbIMH H KHCJIOpO,UHbIMH 

JIHraH,UaMH; 

- ITpoBe,UeHO KBaHTOBO-XHMH':leCKOe MO,UeJIHpOBaHHe pa.3pbma CB513H C - H B MeTaHe Ha 

KJiaCTepax Ha OCHOBe Me.UH H HHKeJUI, ycTaHOBJieHO BJIH51HHe COCTaBa KJiaCTepa, BKJIIO':IM 

HaJIH':IHe JIHraH,UHOH 060J10'iKH, Ha Beml':IHHY :meprHH aKTHBaUHH rrpouecca; 

- ITpoBe,ueHO HCCJle,UOBaHHe pa3JIH'iHbIX IIYTeH OKHCJieHH51 co Ha Me,UHbIX KJiaCTepax; 

I10Ka3aHo IIOJIO)KHTeJibHOe BJIH51HHe JIHraH,UOB Ha CHH)KeHue :mepreTH':leCKOrO 6apbepa B ,uaHHOM 

rrpouecce, KpoMe Toro, ycTaHOBJieHa KOppeJUIUH51 Me)K,ny :mepruei-l: aKTHBal.lllll OKHCJieHHSI co H 

:meprneti ero B3aHMo,ueticrn1rn c KnacTepoM; 

- ITpoBe,UeHO MO,Uem1poBaHHe B3aHMO,nei-l:CTBH51 MOJieKyJI co H 02 C 6uMeTaJIJ1H'ieCKHMH 

KJiaCTepaMH Ha OCHOBe 30JIOTa THOJiaTHhIMH JIHraH,UaMH; ycTaHOBJleHO, '!TO ,UOIIHpOBam1e 

KJiaCTepoB 30JIOTa aTOMOM Me.UH crroco6crnyeT aKTHBaUHH MOJieKyrr peareHTOB B peaKUHH 

OKHCJieHHSI CO. 

B uenoM .uwcceprnu1rn EaH,uypucrn IT.C. npou3Bo.nuT xopolllee BneqarneHue. Pa6orn 

H3JIO)KeHa JIOrH'iHO, o6na.naeT BHYTPeHHHM e,UHHCTBOM, BbI,llBHHYThie Ha 3alJlHTY IIOJIO)KeHHSI H 

c.uerraHHbie 3aKJIIO':leHH51 o60CHOBaHbl. B TO)Ke BpeM51 eCTb He60JibllIHe 3aMe':laHlrn, 

npe,ucTaBrreHHhie HH)Ke: 

1. OcttOBHOe MeCTO B .UHCCeprnuuu y,ueJieHO r JiaBe 1, KOTOpM no CYTH 51BJI51eTC51 

JIHTepaTypHbIM o63opoM. C MOeH TO':IKH 3peHH51 B 3TOH rnaBe npHBe,ueHO MHOro H36bITO'iHOH 

HH<pOpMauuu, KOTOpyro MO)KHO 6bmo 6bI Y.UaJIHTb. HarrpuMep, paccMaTpHBaeTC51 p.sr.u 

rrpHMepoB HCIIOJib30BaHH51 KJiaCTepoB MeTaJIJIOB ,UJUI BOCCTaHOBJieHH.sI po,naMHHa B ( CTp. 41 ), 

ru.npwpoBaHH51 HHTpOapoMaTH'ieCKHX coe.n1rneHHH (cTp. 43), 3JieKTpOXHMH':leCKOro 

OKHCJieHH51 MeTaHOJia u BOCCTaHOBJieHH.sI KHCJIOpo.na ( CTp. 45-46). QqeHb CJIO)KHO HaHTH 

aHaJIOrHH B MeXaHH3Max 3THX peaKUHH H peaKUHH OKHCJieHH.sI co. 
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2. B rnaBe I TaK)Ke np1rne,LJ.eH ITaparpacp 1.3 B KOTOpOM no,npo6HO paccMaTpirna.IOTC.SI OCHOBbl 

KBaHTOBO-XHMHqeCKOfO MO,LJ.eJIHpoBaHH.SI. CaMo H3JIO)KeHHe cpmHqeCKHX npHHI..J;HnOB 

MO,LJ.eJIHpoBaHH.SI C,LJ.eJiaHO Ha BbICOKOM npocpeCCHOHaJibHOM ypoBHe, O,LJ.HaKO no CMbICJIY 3TOT 

naparpacp HY)KHO nepeHOCHTb B MeTO,ll.HqeCK)'IO qacTb (f JiaBa 2). 

3. EcTb 3aMeqaHH.SI no HCnOJib3yeMOH TepMHHOJIOrHH. HanpHMep, Ha CTP- 15 aBTOp HCnOJib3yeT 

TepMHH «KpHBH3Ha IIOBepXHOCTH .Sl,D.pa», onHCbIBM CTPOeHHe KJiaCTepoB 30JIOTa. HerrOH.SITHO, 

qTo 03HaqaeT 3TOT TepMHH H KaK OH H3Mep.SieTC.SI. Ha CTp. 19 aBTOp npHBO,ll.HT «cneKTpbI 

XRD». Bo-nepBbIX, MeTO,LJ. XRD HY)KHO Ha3bIBaTb Ha pyccKOM .Sl3bIKe - peHTreHOBCKM 

,D.HcppaKI..J;H.SI. Bo- BTOpbIX, ,LJ.aHHbie peHTreHOBCKOH ,D.HcppaKI..J;HH npe,D.CTaBJI.SIIOTC.SI B BH,LJ.e 

,LJ.Hq>paKTOrpaMM, 3TO He cneKTPaJibHblli MeTO,n. 

4. ABTOp HCnOJib3yeT TepMHH «nO,LJ.JIO)KKa» ( CTp. 62) )].JI.SI onHCaHH.SI HOCHTeJI.SI MO,LJ.eJibHbIX 

KaTaJIH3aTOpOB. L(aHHbIH TepMHH ,LJ.eHCTBHTeJibHO Hcnom,3yeTC.SI B 06nacn1 

MaTepHaJIOBe,LJ.eHH.SI )].JI.SI o603HaqeHH.SI OCHOBHOfO MaTepHana, noBepxHOCTb KOToporo 

IIO,LJ.BepraeTC.SI pa3JIHqHE,IM BH,ll.aM o6pa60TKH, B pe3yJibTaTe qero o6pa3)'IOTC.SI CJIOH C HOBbIMH 

CBOHCTBaMH HJIH Hapalll,HBaeTC.SI nneHKa ,D.pyroro MaTepHana. B KaTaJIH3e KaK npaBHJIO 

HCnOJib3yeTC.SI TepMHH «HOCHTeJib». «HOCHTeJib)) - 3TO MaTepHan, Ha noBepXHOCTb KOTOporo 

HaHOCHTC.SI aKTHBHblli KOMnOHeHT KaTaJIH3aTopa B BH,LJ.e TOHKOfO noKpbITH.SI, HaHotJaCTHI..J; HJIH 

KJiaCTepoB. 

5. B BbIBO,LJ.e 2 HanHcaHo: «Ha KJiacTepe Cul 1NiO6 pacctJHTaHHOe 3HatJem1e 3HepreTHtJecKoro 

6apbepa pa3pbma CB.Sl3H C-H COCTaBJI.SleT 99 KL()K/MOJil,)). HenOHSITHO, MHOfO 3TO HJTH MaJIO, 

Heo6xo,LJ.HMO cpaBHHBaTb c BeJIHqHHOH aKTHBaI..J;HOHHOfO 6apbepa, HanpHMep, Ha HHKeJieB0M 

KaTaJIH3aTope. 

B 3aKmoqeHHH CJie,LJ.yeT OTMeTHTb, qTo C,LJ.eJiaHHbie 3aMetJaHHSI HMeJOT qacTHbIH xapaKTep H 

He CHH)Ka.JOT o6mett noJIO)KI1TeJibHOH ou;eHKH pa60TbI. OcHOBHbie 3aIIJ,HIIJ,aeMbie nOJIO)KeHH.SI 

,ll.HCCepTaI..J;HH o6ocHOBaHbl, xapaKTepH3)'IOTC.SI HayqHOH HOBH3HOH H npaKTHtJeCKOH 

3HaqHMOCTblO. ,LJ:ocTOBep uocTb n oJiy'leH Hbl X p e1yJib T3TOB 06ecneq11BaeTC.SI TIIJ,aTeJibHOH 

0Tpa60TKOH MeTO,ll.HK pacqeTOB C HCnOJTh30BaHHeM COBpeMeHHbIX MeTO,ll.OB KBaHTOBOH XHMHH, 

cornaCOBaHHOCTblO nonyqeHHbIX pe3yJibTaT0B C H3BeCTHbIMH H3 JIHTeparypbI. Pa6oTa rrpourna 

xopornyio anpo6au;mo B BH,LJ.e ,ll.OKJia,LJ.OB Ha Me)K)].yHapO,D.HblX II poCCHHCKHX KOHcpepeHI..J;HSIX. 

OCHOBHbie pe3yJibTaTI,I pa60TbI ony6JIHKOBaHbl B 3 CTaTb.SIX B BbIC0KopeHTHHfOBbIX )KypHanax 

(KaTeropHSI Kl H K2), peK0MeH,LJ.yeM1>IX BAK npH MHHo6pHayKH P<I> )].JI.SI 3aIIJ,HTbI KaH,LJ.H,naTCKHX 

,LJ.HccepTau;HH H HH,LJ.eKCHpyeM1>IX B fia3ax ,LJ.aHHbIX Scopus, Web of Science, RSCI. 

L(HccepTaI..J;HOHHM pa6orn Eatt,D.ypHCTa ITaBJia CepreesHqa «BJIH.SIHHe ,LJ.OnHpOBaHHSI 

KJiaCTepoB 30JIOTa H Me,LJ.H, CTa6HJIH3HpOBaHHbIX m1raH,LJ.aMH, Ha OKHCJieHHe co H aKTHBaI..J;HIO 

MeTaHa», rrpe,ncTaBJieHHM Ha COHCKaHHe yqeHOH CTeneHH KaH,LJ.H,LJ.aTa XHMHtJeCKHX HayK no 
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cneumUibHOCTH 1 .4.4. - <I>H3HtJ:eCK!Ul XHMH.sl (XHMHtJ:eCKHe Hay1m), npe)J.CTaBJI.sieT co6oH 

3aKOH'-leHHYIO Ha}''-IHO-KBMHq>HKaUHOHHyIO pa6oTy, BbITIOJlHeHHyIO aBTOpOM Ha BbICOKOM 

Hay'-IHOM ypoBHe, B KOTOpOH co.nep)KHTC.sl pemeHHe aKT}'aJlbHOH HayqttOH 3a)J.a'-IH, HMe10r.ueti 

cymecTBeHHOe 3Ha'-leHHe )I.AA pa3pa6oTKH KaTanH3aTOpOB OKHCJleHHH co H yrneKHCJlOTHOH 

KOHBepCHH MeTaHa. 

C'-IHTaIO, '-ITO .D.aHHasr pa6oTa coorneTcrnyeT Kp1nepH.sIM ITono)KeHH.sr o npHCY)KJJ.eHHH 

}"-leHb!X CTenetteH, YTBep)K)J.eirnoro nocTaHOBJleHHeM ITpaBHTeJibCTBa P<I> OT 24 cettrn6p.sr 2013 r. 

N!i 842 (co BCeMH H3MeHeHH.sIMH H )J.OTIOJlHeHH.sIMH, B TeKymeti: pe.l).aKUHH), B TOM •rncne n. 9- 14. 

Pa6orn TIOJlHOCTblO COOTBeTCTByeT nacnopTy cneuHMbHOCTH 1 .4.4. - <I>H3H'-IeCK!Ul XHMHH B 

nn. 11 (I1onyqe1rne MeTO)J.aMH KBaHTOBOH XHMHH H KOMTiblOTepHoro MO)J.eIIHpOBaHHH )J.aHHbIX 06 

3JleKTpOHHOH CTPYKType, noBepxnocrnx noTeHUHaJibHOH H cso6o.nttoil: 3HeprnH, peaKUHOHHOH 

cnoco6HOCHf. H )J.JiHaMHKe npespar.ueHHH XHMHtJ:eCKHX COe)J.HHeHHH, HaXO)J..sIIUHXCH s pa3IIH~IHOM 

OKp}')KeHHH, B TOM '-IHCJle B KJlaCTepax, KJiaTpaTax, TBep)J.I,IX H )KH.lJ.KOKpHCTaJlJlHtJ:eCKHX 

MaTpHuax, s nonocrnx KOII.D.eIICHpOBaHHbIX cpeJJ.H H 6eJIKOBOM OKpy)KeHHH), a ee aBTOp 

oatt.nypHCT I1asen Cepreesw:1 3acny)KHBaeT npHcy)K)J.eHH.sr yqettoil: cTeneHH KaH.D.HJJ.aTa 

XHMHtJ:eCKHX Ha}'K no cneuHaJibHOCTH 1 .4.4. - <I>H3H'-leCK!Ul XHMH.sl. 

Ocj>Hu,naJibHbIH onnonenT 

.ll.OKTOp XHMHtJ:eCKHX ttayK 

(cnel.{HaJibHOCTb 1.4.4. - <I>H3HtJ:eCK!Ul XHMHH), 

3ase.nyIOI.UHH OT)J.eJlOM HCCJle)J.OBaHHH 

KaTaJIJi3aTOpOB 

HttcTHTYTa KaTanH3a CO P AH 

" 
~JaH'-leB BacHnHil: BacHnbeBH'-1 

5.06.2025 

A.ll.pec MeCTa pa60TbI: 

630090, r. HoBOCH6HpCK, np-T AKa.neMHKa JlaspeHTbeBa, 5 

Ten.: +7 (383) 3269-456 

e-mail: vvk@catalysis.ru 

ITo.n.nHCb .n..x.H. B.B. KatttJ:esa 3aBep.srr 

Yl.feHbIH ceKpernpb HHCTHTYTa KaT 



5I, KaHqeB BacHnHtt BacHnbeBHq, .uaro cornacHe Ha BKnroqeHHe MOHX nepcoHanbHbIX ,uaHHbIX B 

.UOKyMeHTbI, CB513aHHbie C pa6oTOH .UHCCepTa:UHOHHOfO COBeTa, H HX .UMbHettlllYIO o6pa60TKy. 

ITo.unttcb .u.x.H. B.B. KaH:qeBa 3aBepmo. 

YqeHblli ceKpeTapb MHCTHTYTa KaTMH3a 

6 

~ ttseuB.B. 


