
OT3bIB 

oqnIIJJHUlbHOfO OIIIIOHeHTa Ha .[(IICCepTal(IIOHHYIO pa6oTy 

Bopo6heBoii EKaTepHHhI EBrettbeBHhI «Pmpa6oTKa KOMII03HTHI>Ix CoM0Ni­

Karn1u13aTopoB Ha OCHOBe OKCII.[(a aJIIOMIIHII5I c IIepapXII1IeCKOll crpyKTypo:H: rrop .[(JI5I 

rrpou;ecCOB rn:,r:i:porrepepa6oTKII BbICOKOKIIII5IIIIJIX cppaK1(IIH yrneBO.[(OpO.[(HOfO Cblpb5I», 

rrpe.[(CTaBneHHYIO Ha COHCKaHIIe yqeHOH CTerreHII KaH.[(H.[(aTa XHMH1IeCKHX HayK 

rro crrel(IIaJibHOCTH 1.4.14. KnHeTHKa n KaTaJIII3 

1. A1nyaJILHOCTb TCMbI AHccepTao;HH 

0.[(HOH H3 rrpIIopnTeTHbIX 3a.z:i:aq OTe1IeCTBeHHOf0 HecpTerrepepa6aTbIBaIOIIIero 

KOMIIJieKca 5IBJI5IeTC5I yBeJIH1IeHIIe rny6HHbI rrepepa60TKII HecpTH, perneHHe KOTopo:H MO­

)l(eT 6b1Tb .[(OCTHrHyTo rryTeM BOBJie1IeHII5I B crpyKTYPY HecpTerrepepa60TKH T5I)l(eJioro 

HecpT5IHOfO Cblpb5I (T5I)l(eJibie H CBepXT5I)l(eJibie HecpTH, 6HTYMbI, ry,r:i:pOHbI II ,r:i:p.) II OCTa­

T01IHbIX cppaKI(HH. 0.z:i:HaKo nx rrepepa6oTKa corrp5I)l(eHa co 3Ha1IHTeJibHbIMII TPY.D:HOCT5I­

MH, rnaBHbIM o6pa30M o6ycnOBJieHHbIMH BbICOKOH B5I3KOCTbIO, 3Ha1IHTeJibHbIM co.z:i:ep)l(a­

HHeM BbICOKOMOJieKyn5IpHbIX coe,r:i:nHeHHH, reTepoaTOMOB H MeTaJIJIOB, a TaK)l(e HH3KHM 

co,r:i:ep)l(aHHeM BO.[(Opo.z:i:a. ,ll;aHHbie oco6eHHOCTH T5I)Kenoro HecpT5IHOfO Cblpb5I 5IBJI5IIOTC5I 

rrpII1IIIHOH 06liIIIX rrpo6neM B IIX rrepepa60TKe - HeBbICOKOro BbIXO.[(a CBeTJibIX cppaKD;HH 

H 6bICrpOH .[(e3aKTIIBal(HII KaTaJIH3aTopoB BCJie.[(CTBHe OTJIO)l(eHHH MeTaJIJIOB H o6pa30Ba­

HH5I KOKCa. fII.[(poo6naropa)l(HBaHHe T5I)Kenoro HecpT5IHOfO Cblpb5I ocyrn:ecTBJI5IIOT c rrpn­

MeHeHHeM IIO.[(XO.[(OB, OCHOBaHHbIX Ha CHH)l(eHHH co.z:i:ep)l(aHirn yrnepo,r:i:a B Cblpbe, HaCbl­

rn:eHHH ero Bo,r:i:opo.z:i:oM, nn6o nx coqeTaHH5I. Han6onee 3KOHOMII1IHbIM n 3cpcpeKTHBHbIM 

IIO.[(XO.[(OM, II03BOJI5IIOI11;HM IIOBbICHTb CTerreHb KOHBepcnn T5I)l(enoro HecpT5IHOfO Cblpb5I H 

ceneKTHBHOCTb o6pa30BaHII5I l(eJieBoro rrpo.[(yKTa, 5IBJI5IeTC5I HCIIOJib30BaHne aKTHBHOfO 

KaTaJIH3aTopa. Ilo3TOMY pa3pa60TKa HOBbIX IIO.[(XO.[(OB H MeTO.[(OB CIIHTe3a BbICOKOaKTHB­

HbIX KaTaJIII3aTOpOB fII.[(porrepepa6oTKH yrneBO.[(OpO.[(HOfO Cblpb5I 5IBJUieTC51 BeCbMa aKTY­

aJibHOH 3a,r:i:aqe:H:, HMeeT 60JibIIIYIO HayqHyIO II rrpaKTII1IeCKYIO 3Ha1IHMOCTb. B CB513H c 

3THM, u;enbIO ,r:i:nccepTau;noHHOH pa6oTbI Bopo6beBoli E.E. 5IBHnocb pa3pa6oTKa H c03,r:i:a­

HHe KOMII03HTHblX CoMoNi-KaTaJIH3aTopoB Ha OCHOBe OKCH,IJ;a aJIIOMHHH51 c 11epapxwie­

CKOll crpyKTypoli rrop .[(JI5I rrpou;eccoB rH,r:i:porrepepa6oTKII ocTaTKa BaKyyMHOH rreperoHKII 

HecpTH (ry,r:i:poHa), HecpT5IHOH crreKaIOrn:err .z:i:o6aBKII II cppaKD;HH IIIIpOJIII3HOfO Macna, IIO­

nyqeHHOro H3 IIOJIHMepHblX OTXO.[(OB. ,ll;n51 perneHH51 IIOCTaBJieHHbIX B pa6oTe 3a,r:i:aq aBTOp 

IICIIOJib30BaJI KOMIIJieKCHbIH ITO.[(XO.[(, 3aKJII01IaIOrn;HHC51 B rrpnroTOBJieHHH KaTaJIII3aTOpOB 

rryTeM BapbHpOBaHII5I IICXO.[(HbIX KOMITOHeHTOB .[(JI51 IIX CIIHTe3a, B II3y1IeHHH cpII3IIKO­

XHMHqecKIIX CBOHCTB II COCT051HH51 aKTIIBHOH IIOBepxHOCTII CIICTeM, a TaK)l(e B Ol(eHKe 

KaTaJIIITifqecKIIX CBOHCTB II Ol1TIIMII3a1(IIH ycnOBIIH rrpoBe.[(eHII51 II3yqaeMbIX rrpou;eccoB. 

2. HoBU3Ha H .lJ:OCTOBepHOCTb OCHOBHbIX BblBO.lJ:OB u pe3yJihTaTOB, 

IlOJiyqeHHblX H c«t>opMyJIHpOBaHHbIX B AHCCepTau;uoHHOH pa6oTe 

HayqHa51 HOBII3Ha .[(IIccepTal(IIOHHoil pa6oTbI 3aKJII01IaeTC51 B cne,r:i:yIOrn;eM: 

- BrrepBbie IIOKa3aHbl oco6eHHOCTII rrpIIMeHeHII51 rrpIIpO.[(HbIX raJinya3IITHbIX Ha­

HOTpy6oK B Ka1IeCTBe KOMIIOHeHTa KOMII03IITHOfO CoMoNi-KaTaJIII3aTopa II Bbl5IBJieHbl 

rrpHqIJHbl ero ,n:e3aKTHBal(HH; 
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- BrrepBbie rrpo.neMOHCTpttpoBaHbl TeKcTypHbie OTJIIfqm1 KOMII03HTHbIX amOMOOK­

CH.[(HbIX HOCHTeneii, co.n;ep)J(arnHx SAP0-5 If SAP0-11, B qacTH CTPYKTYPhI KpyrrHhIX 

rrop. IToKa3aHo, qTo yBenttqemie .n;onlI KpyrrHhIX Me3orrop CoMoNi-KaTaJIII3aTopa, co­

.n;ep)J(arnero SAP0-11, B pe3yJII>TaTe HCIIOJib30BaHtt51 rronHaKpHJiaTHoro TeMrrnaTa II03BO­

mieT IIOBbICIITb CTa61IJibHOCTb KaTaJIH3aTopoB K .n;e3aKTIIBau:m1 KOKCOBaHHeM; 

- BIIepBbie rrpose.n;eHbI pecypCHbie HCIIbITaHH51 pa3pa6oTaHHbIX TeMIIJiaTHbIX aJIIO­

MOOKCII.[(HbIX CoMoNi-KaTaJIH3aTopoB B rH.n;poo6naropa)J(HBaHHH ry.n;poHa H rronyqeH 

rrpo.n;yKT c BbICOKOH .n;o6aBJieHHOH CTOHMOCToIO; 

- BIIepBbie rrpe.I(JIO)J(eH 3cpcpeKTHBHbIH crroco6 KaTaJIHTHqecKOH rH,n;pooqHCTKH 

Hecl>T51HOH crreKmorneii .n;o6aBKH, II03BOJI51IOI.nHH coxpaHHTb crreKaIOrnHe CBOHCTBa rrpo­

,n;yKTa; 

- srrepBbie rrpe,n;JIO)J(eH H 1Iccne.n;oBaH rrpou:ecc KaTaJIIITIIqecKoii r1I.n;porrepepa60T­

KH cpe.n;Heii cl>paKU:IIII II1IpOJIII3HOro Macna II3 IIJiaCTIIKOBbIX ( CMeCb IIOJIH3THJieHa H IIO­

JIHIIpomrneHa) OTXO.[(OB .[(JI51 rronyqeHH51 yrneBo.n;opo.n;oB c ynyqnJeHHbIMH 3KCIIJiyaTaU:H­

OHHbIMII xapaKTepHCTIIKaMII. 

,[(OCTOBepHOCTb 3KCIIep1IMeHTaJibHbIX pe3yJII>TaTOB orrpe.n;emieTC51 TeM, qTo OHH 

rronyqeHbl c IICIIOJib30BaHIIeM KOMIIJieKca COBpeMeHHbIX BbICOKoqyBCTBIITeJibHbIX B3alI­

MO.[(OIIOJIH51IOI.nlIX cl>H31IKO-XIIMIIqecKIIX MeTO,I(OB aHaJIII3a (HII3KOTeMrrepaTypHa51 a.n;­

cop6u:II5I-,[(ecop6u:II5I a30Ta, PTYTHa51 rropoMeTp1I51, peHTreHocl>a30BI>IH aHaJIII3 (P<l>A), 

peHTrettocl>nyopecu:eHTHbIH aHaJIH3 (P<l>nA), peHTreHOBCKa51 cl>oT03JieKTpOHHa51 crreKTpO­

CKOIIH51 (P<l>3C), CKaH1Ipy10rna51 3JieKTpOHHa51 MIIKpOCKOIIII51 (C3M), crreKTpOCKOIIH51 

KOM6IIHaU:HOHHOro pacce51HII51 (KP), TepMorrporpaMM1IpyeMa51 .n;ecop6u:H51 (TIT,[() aMMHa­

Ka, TeMrrepaTypHo-rrporpaMMHpyeMoe OKHCJieHHe (TITO), 3HeprO,[(IICIIepC1IOHHbIH aHaJIH3 

(3,[(A), 3JieMeHTHbIH CHNS-0 aHaJIII3, ra3oBa51 xpoMaTo-Macc-crreKTpoMeTpH51, IIMHTII­

poBaHHa51 ,I(IICTIIJIJI51U:II51, IICCJie.[(OBaHHe KaTaJIIITIIqecKOH aKTIIBHOCTH rrpoBO.[(HJIOCb c HC­

IIOJib30BaHIIeM na6opaTOpHOH II IIIIJIOTHOH ycTaHOBOK rrpoToqHoro TIIIIa) II CTaH.n;apTH-

31IpOBaHHbIX rrpou:e.n;yp .[(JI51 xapaKTepII3aU:IIII IICCJieeyeMbIX CIICTeM II rrpoBe.n;eHH51 KaTa­

JIIITIIqecKHX 3KcrrepIIMeHTOB. Bee rrpHBe.n;eHHI>Ie pe3yJII>TaTI>I xoporno BocrrpoH3BO,n;IIMbI 

H cornacyIOTC51 c JIIITepaTypHbIMH .n;aHHbIMH. 

OcHOBHI>Ie pe3yJihTaTI>I 1Iccne.n;osaHIIii o6cy)J(.n;aJIIICb Ha 5 KOHcl>epeHU:II51X pa3nIIq­

Horo ypoBH51. ITo MaTep1IanaM .n;IIccepTaU:IIOHHOH pa6oTI>I orry6nlIKOBaHo 5 cTaTeii B Ha­

yqHI>IX )J(ypttanax, HH.n;eKcHpyeMI>IX B Me)l<.n;yttapo,n;HI>IX 6a3ax .n;aHHI>IX WOS H Scopus H 

peKoMeH,n;OBaHHI>IX BAK, rronyqeH rraTeHT PoccH:H:cKo:H: <l>e.n;epau;IIII. 

3. l(eHHOCTh )J.UCcepTau;uoHHOH pa60Thl )].JUI HayKu " npaKTUKU 

HayqHa51 u:eHHOCTb pa6oTI>I 3aKJIIOqaeTC51 B pacrnHpeHHH HayqHI>Ix 3HaHH:ii 06 oco-

6eHHOCT51X H 3aKOHOMepHOCT51X rronyqeHH51 aJIIOMOOKCH.[(HbIX, B TOM qHCJie KOMII03HT­

HbIX, KaTaJIII3aTopoB co CB513aHHOH CIICTeMOH MaKporrop II BbICOKOH rrpoqHOCTbIO. Hc­

cne.n;oBaHII5I BHOC51T BeCOMbIH BKJia.n; B IIOHHMaHHe BJIII51HII51 rrp1IpO,n;bI H CTpYKTypnI aJIIO­

MOOKCII.[(HOro HOCIITeJI51, B TOM qlICJie c KIICJIOTHbIM KOMIIOHeHTOM, II TeMrrJiaTa II3 IIOJIH­

MepHbIX MIIKpoccl>ep (rroJIIICTIIpon, rronIIaKp1InaT) Ha cl>opMHpoBaHIIe rropIIcToii CTPYKTY­

pnI II COCT051HIIe aKTIIBHbIX 11,eHTpOB KOMII03HTHbIX aJIIOMOOKCII.[(HbIX CoMoNi­

KaTaJIII3aTOpOB. 

3HaqHMOCTb pe3yJII>TaTOB .[(HCCepTaU:IIII .[(JI51 rrpaKTIIKII 3aKJIIOqaeTC51 B B03MO)J(H0-

CTII HX IICIIOJib30BaHH51 B rrpoII3BO.[(CTBe OTeqecTBeHHbIX 3<l>cl>eKTHBHbIX KaTaJIII3aTopoB 
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,n:Jrn npou:eccoB n1.n:ponepepa60TKM DDKeJihIX Hecl>T5IHhIX cl>paKu;M:H: M npoeyKTa mrponM3a 

nnacTMKOBhIX OTXO.D:OB c nony1:1eHMeM npo.n:yKTOB c yny1:1UieHHhIMM 3KCnnyaTaU:MOHHhIMH 

CBOHCTBaMM. Hapa6oTaHHhie napTMM KaTaJIM3aTopoB 6h1JIM MCnhITaHhI Ha nMJIOTHOH ye:.. 

TaHOBKe rM,n:ponepepa6oTKM ry.n:poHa, CKOHCTpyMpOBaHHOH 000 «I1mKHHMpHHrOBhIH 

XMMMKO-TexHonorM1:1ecKMli u;eHrp» (r. ToMcK) no 3aKa3Y IIAO «ra3npoM ttecl>n»>, B npo­

u;eccax rM,n:poo1:1MCTKH Hecl>T5IHOM cneKaIOrn;e.ii .n:o6aBKM no 3aKa3Y IIAO «HoBonnneu;KMM 

MeTannyprnqecKMH KOM6MHaT» M cl>paKU:MM rnipOJIM3HOro Macna no 3aKa3Y 000 «0HMYM 

+» (r. MocKBa). Bh!COKYIO npaKTM1:1ecKy10 3Ha1IMMOCTh .n:MccepTaU:MOHHoro Mccne,n:oBa­

HM5C no,n:TBep)K.n:aeT nonyqeHHhIM naTeHT P<l> (IIaTeHT M~ 2734235). 
4. Ou;eHI~a co,IJ,ep~amu1 ,IJ,HccepTau;uu B u;eJioM u JaMeqaHH.H K o<l>opMJieHHI-O 

,!J;HCcepTaD;HH 

,Il;MccepTaU:MOHHa5C pa6oTa COCTOMT M3 BBe.n:emrn, n5ITM OCHOBHbIX rnaB, BhIBO,IJ:OB, 

CITMCKa COKparn;eHMH M ycJIOBHbIX 0603Haqem1li, CITMCKa U:HTHpyeMOH JIHTepaTypbI, 

BKJII01:1a10rn:ero 227 MCT01IHMKOB. Pa6oTa M3JIO)Ketta Ha 153 crpattMu;ax, BKJII01:1aeT 94 pH­

cyttKa M 32 Ta6rrMU:hI, a TaK)Ke co.n:ep)KHT 8 IIpHJIO)KeHMH. 

Bo BBe,IJ;eHHH ,n:aHO o60CHOBaHMe aKTyarrhHOCTM, Hay1:1HOH HOBM3Hhl M rrpaKTM1Ie­

CKOM 3Ha1IMMOCTM .n:nccepTaU:MOHHOM pa60ThI, ccl>opMyJIHpoBaHhI u:enh M 3a,n:a1:1M MCCJie­

.n:oBaHM5I, npMBe,n:eHhI OCHOBHbie nOJIO)KeHmI, BhIHOCMMbie Ha 3aI.U;MTY. 

B rrepBoii rJiaBe ,n:MccepTaU:MH npe,ticTaBrreH JIMTepaTypHhIH ofoop, KOTOpbIH 

co.n:ep)KHT ,n:eC5ITh pa3,n:eJIOB, IlOCB5II.U;eHHhIX aHaJIM3Y ponM BhICOKOKIIII5II.U;MX 

yrneBo,n:opo,n:oB B COBpeMeHHOH rrpOMbIJIIJieHHOCTM II o6oCHOBaHMIO Heo6xo,n:MMOCTH MX 

rM,n:ponepepa6oTKH c u;errbIO rronyqeHM51 3KorrorM1:1ecKM 6e3orracHhIX aHanoroB HJIH 

rrpo,n:yKTOB c BhICOKOH .n:o6aBrreHHOH CTOMMOCThIO. l13JIO)KeHa 06rn;a51 xapaKTepMCTMKa 

pa3JIM1IHbIX TMnOB T5I)KeJihIX cl>paKU:HH, BKJII01Ia51 He<}H51Hbie OCTaTKH, Hecl>T5IHYIO 

cneKa10rn:y10 .n:o6aBKY M cl>paKu;HM rrMporrH3Horo Macrra. B paMKax JIMTeparypHoro ofoopa 

CMCTeMaTM3HpoBaHhI OCHOBHhie peaKU:MM rrpeBparn;eHM51 T5I)KeJihIX yrneBo,n:opo.n:oB, pac­

CMOTpeHhI MexaHM3Mhl MX npoTeKaHM5I. IIpoBe,n:eH aHaJIM3 cyrn;eCTBYIOI.U;llX M rrepcrreK­

TMBHhlX HOCHTeJieM M KaTaJIH3aTOpOB rH.n:porrepepa6oTKH T5I)KeJioro yrneBo,n:opo,n:Horo 

Cblpb51 M IIOKa3aHa HX pOJib B KaTaJIMTHqecKHX npou:eccax. B 3aKJIIOqHTeJibHOH qaCTM 

JIMTepaTypHoro ofoopa OCBern;aIOTC51 npo6rreMbI, CB513aHHbie c ,n:e3aKTMBau;He:H: 

KaTaJIM3aTOpOB rrpH pa6oTe c BhICOKOKMII5II.U;llMM yrrreBo,n:opo,n:aMM, CIIOC06hI 

MO.D:M<1.>HKau;m1 HX rropHCTOH TeKCTyphI .n:m1 IIOBbIUiemrn ycToiiqHBOCTM M rrpMBO.D:SITCSI 

BbIBO,IJ:bI, c.n:enaHHbie Ha OCHOBaHMM aHamna orry6rrMKOBaHHhIX B JlfITepaTypHbIX 

MCTO~IHMKax .n:aHHbIX. 

BTopa.H rJiaBa npe,n:cTaBrr5IeT co6o:H: 3KcrrepMMeHTaJibHYIO 1:1aCTb, B KOTopo:H: no.n:­

po6Ho OIIMCaHbI MeTO.D:MKM CMHTe3a HOCMTerre:H: M KaTaJIM3aTopoB Ha MX OCHOBe, a TaK)Ke 

rrpe,n:cTaBJieH KOMIIJieKC <l>M3MKO-XMMM1IeCKMX MeTO.D:OB, rrpMMeH5IeMbIH ,IJ:JI5I MCCJie,n:oBa­

HM5C crpyKTYPHbIX xapaKTepMCTMK M CBOHCTB IIOBepxHOCTM CMHTe3MpOBaHHbIX CMCTeM, 

.n:m1 aHaJIM3a cBo:H:cTB Mcxo.n:Horo yrneBo.n:opo.n:Horo Chiph51 M rrpoeyKTOB ero rrepepa6oT­

KM, onMCaHbI MeTO)J:MKM rrpoBe.n:eHM5I KaTaJIMTM1IeCKMX 3KCIIepMMeHTOB no rM.n:porrepepa-

60TKe T5I)KeJibIX Hecl>T5IHhIX cl>paKU:MH H cl>paKU:MM IIMpOJIM3HOro Macrra. IIpe,n:cTaBJieHHa51 
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COBOKYIIHOCTb MeTO)JJIK o6ecrre1JIIBaeT BbICOKYIO IrncpopMaTIIBHOCTb IICCJie,n;oBamrn II 

.UOCTOBepHOCTb IIOJiyqeHHbIX pe3yJibTaTOB. 

TpeTbH niana rrocBHIIJ;eHa IIccne,n;oBamno cpopMnpoBamrn nepapxnqecKoH: C'fPYK­

TYPbI rrop HOCIITeneli rrpII rrpIIMeHemu1 pa3JIII1IHblX TeMrrJiaToB. B pa6oTe 113yqeub1 KJIIO­

qeBbie acrreKTbI cpopMHpoBamrn: 110poBoH: CTPYKTypr,1 aJIIOMOOKcn,n;HbIX MaTepHanoB rrpH 

IICIIOJib30BaHIIII TeMIIJiaTHOro rro.n:xo.n:a. PaCCMOTpeHO BJIIUIHIIe cpa30Boro COCTaBa II 

MOpcponorIIII qacTIIIJ; rrpe,n;IIIeCTBeHHIIKOB Ha KOHeqHbie xapaKTepIICTl:IKII IIOJiytiaeMbIX 

KaTaJIIITIIqecKIIX CIICTeM. 

B qeTBepToii: r JiaBe o6cy)K.n:aeTC51 CllHTe3 ll CBOHCTBa rronyqeHHbIX KOMII03IITHbIX 

CoMoNi-KaTaJIH3aTopoB, B qacTHOCTII, BJIII51HIIe .n:o6aBOK Ha aKTIIBHOCTb n cTa61IJibHOCTb 

KaTaJIH3aTopoB B rrpou;ecce n1.n:poo111ICTKI:I T51)KeJIOH HecpTII. floKa3aHO, l.J:TO BBe,n;eHIIe .n:o-

6aBOK B COCTaB HOC1ITem1 crroco6Ho OKa3bIBaTb BJIH51Hlle Ha rropl:ICTYIO CT}JYKTypy, cpop­

MI:IPY51 ,ll;OIIOJIHHTeJibHYIO MaKporropHCTOCTb. y CTaHOBJieHO, qTo ,ll;Jl51 BBe,n;eHII51 .n:o6aBOK, 

co.n:ep:11<aru;IIX KIICJIOTHbie u;eHTpbI, Heo6xo,n;HMO C03,ll;aBaTb CT}JYKTYPY rrop, crroco6cT­

BYIOIIJ;YIO 3cpcpeKTHBHOMY MaccorrepeHocy. 

IlHTaH r JiaBa IIOCB5IIIJ;eHa IICIIbITaHIIIO pa3pa6oTaHHblX HOCIITeJie:H: KaTaJIII3aTO­

poB. AJIIOMOOKCII,ll;Hbie, B TOM l.J:IICJie KOMII03IITHbie, HOCI:ITeJIII B COCTaBe CoMoNi­

KaTaJIII3aTOpOB IIccne,n;oBaHbI B rrpou;ecce rII,n;porrepepa6oTKH ry.n:poHa, HecpTHHo:H: crre­

KaIOru;e:H: .n:o6aBKII II cppaKIJ;IIII IIHpOJIII3HOro Macna, llOJIYtJ:eHHOro II3 IIOJIIIMepHbIX OTXO­

,ll;OB. IlOKa3aHO, qTo yny11IIIeHHbie TeKCTypHbie CBOHCTBa IIOJiyqeHHbIX CIICTeM, a IIMeHHO, 

.n:ocTaT011Ha5I .n:onH MaKporrop B o6ru;eM o6'beMe rrop, a TaK)Ke CB513aHHOCTb rrop Me)K.n:y 

co6oi1:, IIOBbIIIIaIOT ycToll:qIIBOCTb KaTaJIII3aTopoB K ,n;e3aKTIIBaIJ;IIII KOKCOBaHIIeM. 

B 3aKJIIOtJ:eHII51X, c.n:enaHHbIX K Ka)K.n:oli f naBe ,n;IIccepTao;IIII, rrpe,n;cTaBJieHbI KpaT­

KHe BbIBO,ll;bl, KOTOpbie o6o6ru;aIOT Ha1I6onee 3Hal.J:IIMbie pe3yJibTaTbl IICCJie,n;oBaHIIH. B 

KOHIJ;e ,ll;IICCepTaQIIOHHOH pa60Tbl rrp1IBO)l;51TC5l OCHOBHble pe3yJibTaTbl, rrpe,n;cTaBJieHHbie 

ceMbIO BblBO,[J;aMII. 

B u;enoM, ,n;1IccepTau;1IoHHa.s.r pa6oTa rrpe,n;cTaBJIHeT KaqecTBeHHOe cpyH,n;aMeHTaJib­

Hoe nccrre.n:oBaHne c BbICOKoli rrepcrreKTIIBoli rrpaKTIIqecKoro ncrrorrh30BaHII5I ee pe3ynr,­

TaToB. ABTopoM ,n;eTaJibHO 1I3y11eHo BJIII5lH1Ie rropncTo:H: CTPYKTYPbI aJIIOMOOKCH,ll;HbIX Ho­

CIITerrei1:, B TOM l.J:IICJie KOMII03lITHbIX c KIICJIOTHbIM KOMIIOHeHTOM, II TeMIIJiaTa II3 IIOJIII­

MepHblX CTpyKTYP Ha CT}JYKTYPHbie II KaTaJIIITHqecKIIe CBOHCTBa KOMII03IITHOro 

CoMoNi-KaTaJIII3aTopa, a TaK)Ke Ha CTa6I:IJibHOCTb KaTaJIII3aTopa K ,n;e3aKTHBaQHII KOKCO­

BaHIIeM. 

IlplI 03HaKOMJieHIIII c pe3yJibTaTaMH IICCJie,n;oBaHIIH, II3JIO)KeHHblMII B ,[J;l:ICcepTa­

u;m1, B03HIIKJIII CJie,n;yIOru;IIe BOIIpOCbl II 3aMetJ:aHI:I5l. 

1. B pa6oTe B Ka11ecTBe TeMrrrraToB .n:n.s.r c03,n;aH1I.s.r HepapxIIqecKoli CTPYKTYPbI rrop 

B aJIIOMOOKCll)l;HbIX HOCIITeJI51X IICIIOJib3YIOTC51 aKpIIrraTHblH IIOJIHMep II IIOJIIICTIIporr. Ilp1I 

3TOM aKp1IrraTHbIH rrorrIIMep rro3Borr.s.reT rrorry11aTb o6pa3IJ;bI c KpyrrHhIMII Me3orropaMII, 

6rraro.n:ap.s.r KOTOpbIM yBeJIII11IIBaeTC5l ycToliqlIBOCTb KaTaJIII3aTOpOB K ,n;e3aKTHBaQHII KOK­

COBaHHeM. IJoqeMy ,ll;JI51 rrpoBe,n;eHH51 llCIIbITaHHH 6bIJill Hapa6oTaHbI rrapTHll KaTaJIH3aTO­

poB c IICIIOJib30BaHIIeM .n:pyroro TeMrrrraTa - rrom1cn1porra? 
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2 . .D:Jrn: n1.n:porrepepa6onrn $paKU:H11 II11pOJIH3HOro MaCJia aBTOp HCIIOJih30BaJI 

KOMII03HTHhlll aJIIOMOOKCH.ZJ:Hhlll KaTaJIH3aTop, co.n:ep)l(alll.HH u:eoJIHTOIIO,Il;06Hblll MaTepH­

aJI SAP0-11. Mo)l(HO JIM HCIIOJih30BaTb B Ka"CJeCTBe KHCJIOTHoii .n:o6aBKl1 .n:pyr11e THIIhI 

u:eoJIHTOB .n:m1 rrpHrOTOBJieHIDI KaTaJIH3aTopoB, 06ecrreqHBaI01I1HX IIOJiyqeHmI rrpOJJ:YKTa c 

yrryqllleHHbIMH 3KcrrnyaTau;HoHHhIMH CBOHCTBaMH? 

3. II pH rrpoBe,IJ;eHHH HCCJie,Il;OBaHHH ITO orrpe)J;eJieHHIO aKTHBHOCTH KaTaJIH3aTopoB 

B peaKu;HH rH.n;po.n;ea30TI1pOBaHH51 rrpH TeMrrepaTypax 390 I1 400 °C rrpoBO,Il;HJiaCb JIH 3a­

MeHa KaTaJIH3aTopa Ha cBe)l(HH o6pa3eu; rrpH rro.n:neMe TeMrrepaTypoI Ha 10 rpa.n:ycoB .n;JI5I 

KoppeKTHOro cpaBHeHIDI rrorryqeHHbIX rrpH pa3HbIX TeMrrepaTypax pe3yJibTaTOB? 

4. IIpH YKa3aHHH TeMrrepaTypoI BhIKHIIaHH5I 6eH3HHOBoii: $paKU:HH 06b1qHo rrmnyT 

HK-180°C rrH6o YKa3hIBaIOT KOHKpeTHYIO TeMrrepaTypy Haqana KHrreHH5I (HK) 6eH3HHO­

Boii <l>paKU:HH, KOTOpa5I He MO)l(eT 6bITb 0°C, a .ZJ:OJI5I 3TOH <l>paKIJ;HH He MO)l(eT yBeJIHq.H­

BaTbC51 Ha KaKyIO-TO BeJI11qHHy, eCJIH I13HaqaJibHO B HCXO,Il;HOM Cblpbe OHa IIOJIHOCTblO OT­

cyTCTBOBaJia. 

5. qTO 03HaqaeT Bbipa)l(eHHe «CKOpOCTb paCIIIHpeHIDI KaHaJIOB», KaKoii BeJIHqHHOii 

OHa H3Mep51eTC51? 

6. KaK yTBep)l(.n:aeT aBTOp - «.D:rr51 rrpoBe.n;eHIDI KaTaJIHTHqecKoro rrpou;ecca rH.n;po­

o6eccepHBaHH5I KOHKpeTHOH He$T51HOH crreKaI01I1eii: .n:o6aBKI1 (HC.D:) Bcer.n:a rpe6yeTC5I 

rro.n:6op pacTBOpHTeJI5I HC.D: H crroco6a ero y.n;aneHH51, a TaK)l(e orrTHMH3aIJ;H51 cocTaBa Ka­

TaJIH3aTopa II ycJIOBHii ero 3Kcrn1yaTaIJ;HH». Bo3HHKaeT Borrpoc - YHHBepcaJihHoro KaTa­

JIH3aTopa II rro.n:xo.n:a Ha .n;aHHhlH MOMeHT He cy1I1eCTByeT? 

7. B .n;HccepTaIJ;HH He rrpHBO,Il;5ITC5I cpaBHHTeJibHhie pe3yJihTaTbI no aKTHBHOCTH 

rroeyqeHHbIX aBTOpOM KaTaJIIITHqecKHX CIICTeM c y)l(e H3BeCTHblMII aHaJioraMH, HCIIOJib-

3yeMhIMII B paccMaTpHBaeMhIX rrpou;eccax. IIpoBOJJ:IIJiach JIH TaKa5I ou;eHKa? 

8. B pa6oTe, K CO)l(aJieHIIIO, BCrpeqaJOTC5I OIIIH6KH, rrporrycKH 6yKB II Hey.n;aqHhie 

Bbipa)l(eHH5I, HarrpHMep, Ha crp. 128 .n:11ccepTaIJ;IIII B TeKCTe YKa3aHO co.n:ep)l(aH11e II30IIa­

pa<l>HHOB 7,1 MOJI.%, a B Ta6JIHIJ;e 5.11 - 7,4 MOJI.%; Ha crp. 84 B Ha3BaHHII K pHCYHKY 4.7 

YKa3aHO pacrrOJIO)l(eHHe Tpex rpaqmKOB «CBepxy», «rrocepe,n:HHe» II «CHH3y», XOT51 Bee 

OHII pacrroJiaraIOTC51 B o,n:HH p51,n:; Ha cTp. 109 yKa3aHo «IlpHJIO)l(emre E E» BMecTo «IlpH­

JIO)l(eHHe E»; Ha crp. 133 B rrepBoii pa6oTe aBTopa rrporry1I1eH ro,n: Bh1xo.n:a )l(ypHana; 

«IIIHpHHa rrepepa6aThIBaeMoii <l>paKIJ;HH»; «pa,n:HKaJibHO CHH31ITb TeMrrepaTypy IIOMYTHe­

HII5I rrpo.n:yKTa», «aKTIIBHbie call.Thi» II .n:p. 

BbICKa3aHHble 3aMeqaHII5I He CTaB51T rro.n: COMHeHIIe 3a1I1II1I1aeMhie I10JIO)l(eHII5I II 

OCHOBHbie BbIBO,n:bI ,n:HccepTaIJ;IIII, He CHII)l(aIOT 3Ha1IIIMOCTb rroJiyIIeHHbIX rrpII BbIIIOJIHe­

HIIII ,n:IIccepTaIJ;IIOHHoii pa6oThI pe3yJioTaToB. Co,n:ep)l(aHIIe aBTope<l>epaTa rroJIHOCTbIO 

COOTBeTCTByeT OCHOBHbIM IIOJIO)l(eHH51M I1 BbIBO,n:aM ,n:HccepTau;HOHHOH pa60Tbl, orry6JIII­

KOBaHHbie pa60Tbl ,n:ocTaToqHo IIOJIHO OTpa)l(aJOT ee OCHOBHOe co,n:ep)l(aHHe. 

MaTepIIan, rrpe.n:cTaBJieHHhIH B ,n:IIccepTaIJ;IIH, JiorIIqHo BbicrpoeH, crpyKrypa pa-

6oThI BbI.ZJ:ep)l(aHa ITO BCeMy TeKCTY. HccJie,UOBamrn BhIIIOJIHeHO Ha oqeHh xopoIIIeM 3KC­

rrepIIMeHTaJibHOM II TeopeTII~eCKOM ypoBHe. 060CHOBaHHOCTh II .ZJ:OCTOBepHOCTh Hayq­

HblX IIOJIO)l(eHIIii: II BhIBO,n:OB ,Il;IICCepTaIJ;IIOHHOH pa60Tbl CJie.n:yeT II3 corJiaCOBaHHOCTII oc­

HOBH1IX pe3yn1TaTOB, rronyqeHH1IX c HCIIOJI:b30BaHHeM IIIHpOKOro Ha6opa COBpeMeHHblX 
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lPII31IKO-XIIMII1:1eCKIIX MeTO,[(OB IICCJie,[(OBaHII51, KBan1I¢m.i;1IpOBaHHOro aHanlI3a JIIITepa­

TYPHbIX ,r:i:aHHbIX II co6cTBeHHbIX 3Kcrrep11MeHTaJibHbIX pe3ynnTaToB. 

,l(1IccepTaQHOHHa5I pa6oTa Bopo6heBoH: EKaTeplIHhI EBreHheBHhI 5IBJI5IeTc51 3aKoH-

1:1eHHoii Hay1:1HO-KBaJimpHKaLI;HOHHOH pa6oToii, B KOTopoii ycTaHOBJieHI:.I OCHOBHI:.Ie 3aKO­

HOMepHOCTH rrony1:1eHH5I KOMII03HTHnIX KaTaJIH3aTopoB c ttepapx11qecKoii CTPYKTypoii 

rrop II Ha IIX OCHOBe rrpe,r:i:JIO)l(eHbl MeTO,[(bl rrp1IrOTOBJieHII51 3¢¢eKTIIBHblX KaTaJIII3aTOpOB 

,[(JUI rrpou;eccoB nr,r:i:porrepepa60TKH BbICOKOKHI15IIIJ;HX He<j}T51HblX ¢paKu;Hii H ¢paKLI;HH 

rr1Ipon1I3Horo Macna. 

Do o6neMy H KaqecTBY BbIIIOJIHeHHI:.IX HCCJie,[(OBamrii, aKTyanhHOCTH IIOCTaBJieH­

HOH 3a,[(a1:1H, HOBH3He, ,[(OCTOBepHOCTH H Haycrnoii o6oCHOBaHHOCTH rronyqeHHbIX pe3yJih­

TaTOB H BblBO,[(OB rrpe,[(CTaBneHHa51 ,[(HCCepTaIJ;IIOHHa51 pa6oTa «Pa3pa60TKa KOMI103HTHblX 

CoMoNi-KaTanH3aTopoB Ha ocHoBe OKCH.D:a aJIIOMHHII5l c 1Iepapx111:1ecKoii CTPYKTypoii 

rrop ,[(JI51 rrpor.i:ecCOB rH,r:i:porrepepa60TKII BbICOKOKHII511IJ;HX ¢paKIJ;HH yrneBO,[(Opo.n:Horo 

Cblpb51» IlOJIHOCTblO COOTBeTCTByeT Tpe6oBaHII5IM IT. 9 «I10JIO)l(eHII51 0 rrplICY)l(,[(eHIIII 

y1:1eHI:.Ix cTerreHeii», yTBep)l(,r:i:eHHoro ITocTaHOBJieHHeM IlpaBHTennCTBa P<l> .N!~ 842 OT 

24.09.2013 r. (B pe,r:i:. I1ocTaHoBneHH51 ITpaBHTenncTBa P<l> N2 335 OT 21.04.2016 r.), 

rrpe,r:i:n51BJI5IeMnIM BAK K ,r:i:11ccepTaIJ;H5IM Ha co11cKaH11e y1:1eHoli cTerreHII KaH,[(H,[(aTa HayK, 

a ee aBTOp, Bopo6neBa EKaTep1IHa EBreHI>eBHa, 3acny)l(HBaeT rrp11cy)l(,r:i:eHH5l yqeHoii cTe­

rreHH KaH,[(H,[(aTa XHMIIqecKHX HayK IIO crreIJ;HailbHOCTH 1.4.14. KHHeTHKa H KaTaJIH3. 

51, BocMeplIKOB AneKcaH.D:p Bna,[(HM1IpOB1I1:1, cornaceH Ha BKJII01:1eH11e Mo11x rrep­

coHannHhIX ,[(aHHbIX B ,[(OKyMeHTbl, CB513aHHbie c pa60TOH ,[(IICCepTaIJ;IIOHHOro COBeTa 

24.1.222.01 rrpH <l>e,r:i:epaJibHOM rocy,r:i:apCTBeHHOM 6IO,[()KeTHOM yllpe)l(,[(eHHH HayKH «<l>e­

.n:epaJII:.HbIH l:ICCJie,[(OBaTeJibCKHH IJ;eHTp» liHCTl:ITYT KaTaJII:I3a l:IM. r .K. EopecKOBa» l:I IIX 

,[(aJlbHeHIIIYIO o6pa6oTKY. 
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