POCCHHCKASI AKAJEMUSI HAVK

MdenepaibHOE rocy1apcTBeHHOE GI0UKeTHOE YUpeKIeHHe HAYKH
HucrntyT kataansa um. I K. Bopeckosa
Cubupckoro oraenenns Poccniickoil akageMHH HAYK

YTBEPXKIAIO

2015r.

PABOYAS ITPOI'PAMMA .-

OH3HKO-XHMHYECKHE 0CHOBBI KATAJIN3a H AACOPOLHHI
Hanpagsnenue noaroroku: 04.06.01 — Xumudeckue HayKu
Hanpasnennocts noarorosku: 02.00.15 - KuneTtuka 1 xatanus

YposeHs 00pazoBaHus: IOArOTOBKA KaApOB BhICIIEH KBanH(pHKALHH

KB&J]H(DHK&U.HH BLIycKHHKa: Mcenenoparens. [Ipenoxasarens-uecnenosareib.

Hosocubupek 2015



ﬂporpamma COCTAaBJ/IEHA B COOTBETCTBHH C TPESOBaHHﬂMH CJICAYIOMHX HOPMATHBHBIX
JIOKYMEHTOB!

1. depepanbHEIi rocy1apcTBeHHBINH 00pa3oBaTebHEIH cTaHAAPT BhICIIEro 00pa3oBaHus 1o
HanpasieHuio noaroropku 04.06.01 — Xumuyeckne HayKkH (YpOBEHE MOATOTOBKH KaJpoB
BeiclIei KBanuuKauun), yreepxaeHHslit [Ipukazom Muno6prayku P@ ot 30.07.2014
Ne 869.

2. Ilacnopt nayunoit cnennansHocTd 02.00.15 — Kunetuka u karanus (paspaboTanHbli
skcnepramu BAK Muno6paayku Pocenu B cootBercteun ¢ Homenknarypoii
crienHansHocTell pabOTHHKOB, YTBEpKAEHHOH puKkazoM Muno6pHayku Poccuu ot
25.02.2009 r. Ne 59).

3. IlporpaMMa-MHHHMYM KaHIMAATCKOr0 K3aMeHa no creruansioctr 02.00.15 -
Kunernka u KaTajins

CocraButenn pabodeil IporpaMMel

BPHO gupekTopa, 4i.-kopp. PAH B.H. Byxtusapos

(10JKHOCTB, Y4EHOE 3BAHWE, YYCHAs CTENEHb) (®.1.0.)
DPVK. IPYIIIBL K.X.H. W.B. Muwakos
(10MKHOCTL, YUEHOE 3BaHHE, YUEHAs CTeNneHb) (D.H.0.)
PaGouas nporpaMMa yTBepikieHa Ha 3acefanun Yuesoro cosera MK CO PAH
«AY» o5 2078 r., mporokon Ne2k '
VYueHEIH ceKpeTapb, K.X.H. A.A. Bepsrun
7
(Yoanmcs) (®.H1.0.)

COT'JIACOBAHO:

3aM. aupeKTopa 110 Hay4Ho# paboTe, . O.H. MaprbsHoB

(P.H.0.)



1. Ilesin ocBOECHHUSA TMCIUTIIAHBI

OCHOBHaH IejiIb I[I/ICI_[I/IHJII/IHBI 3aKJIFO4YacTCAa B HOJIy‘-IeHI/II/I aCHI/IpaHTaMI/I TeOpeTI/I‘IeCKI/IX
3HaHUH B 00JaCTH KaTanu3a U aJicopOLMU Ha COBPEMEHHOM YPOBHE BO B3aWMOCBSI3H C APYTUMHU
HayKaMH, Pa3BUTHU TPEICTABICHUM O MEXaHW3MaX peakiui, 00 M3y4eHHUH U pa3paboTke
KaTaJlu3aTOPOB M KATAIMTUYECKUX MPOLECCOB. /[MCUUIUIMHA OCHOBBIBAETCA HA COBPEMEHHOMU
KOHIICTIIINH €TMHCTBA SIBJICHUI TOMOT€HHOT0, TETEPOTeHHOTO ¥ ()epPMEHTATUBHOTO KaTaJln3a.

B KprG HpeHO,Z[aBaHI/I}I I[I/ICI_[I/IHJII/IHBI n3J1araroTcsd OCHOBHBIC HpI/I‘II/IHBI BO3HUKHOBCHUA
KaTaIMTUYeCKNX dA(QPEKTOB, BBOMATCS TOHITHS AaKTUBHOTO IIEHTpAa KaTaluW3aTropa H
KaTAIMTHYECKOro  IuKia. PaccmarpuBaioTcst  (GOpMBI  IPOMEXKYTOYHBIX  XHMHUYECKUX
B3aMMOJICUCTBUM B XOA€ KAaTAIMTUUYECKUX PEAKIMH, SIBICHUS] XUMUYECKOW aKTUBAIIMU BEIECTB.
I[aIOTCH Hpe,Z[CTaBJIeHI/IH 06 OCO6GHHOCT$IX KaTaHHTHq€CKOﬁ AKTHUBAIIlMN BCIICCTB C yqaCTHeM
razoo0pasHbIX, O KHJAKAX ¥ TBEpPABIX Karaau3aropoB. JlUcnMmuiiHa TMOCTpOCHAa  Ha
(aKTOJIOTMYECKOM OMHMCAHUU TPUHIUIOB KATAIUTUYECKOTO JCUCTBUS KaTaIM3aTOPOB pa3sHOMN
MPUPOJBI: KUCIOT UM OCHOBAaHHM, II€OJMTOB, KOMIUIEKCOB IEPEXOJHBIX METaIOB, TBEPIBIX
OKCHJOB MCTAJJIOB, CyHB(l)I/I,Z[OB MCTAJIJIOB, TBepI[I:IX MGTB..H.HOOpI‘&HH‘-I@CKI/IX CUCTEM U
MeTamuioepMeHToB. M3maraioTcss CBEIEHHS O KAaTAIUTUYECKHMX MEXaHW3MaX MPOTCKaAHUS
HaI/I6OJIee Ba>XHBIX HpOLIGCCOBZ I‘I/I,Z[pO.HI/I3a, H30Mep1/13au1/n/1, IIOJTHOTO U HapI_II/IaJII:HOI‘O
OKHCJICHHS, TUAPUPOBAHUSA, KapOOHWIMPOBAHUS, MTOJTMMEPH3AITIN osiepHOB,
BOCCTaHOBHTGHBHOﬁ OJII/II‘OMepI/ISaLII/II/I OKHcHnu yrnepo;[a, CHUHTC3a aMMMHaKa, I‘I/I,Z[pOO‘-II/ICTKI/I nu
pudopmMuHTra, CHHTE3a METAaHOJIA, CEPHOW KHUCJIOTHI, W psla APYrUX. YJIEJICHO BHHUMaHHUE
COBpeMeHHBIM TEXHOJJOTHUAM KaTAJIUTHUYCCKUX HpOI_[eCCOB B XI/IMI/I‘IGCKOI\/'I HpOMBILHJIeHHOCTI/I,
SHEPTETHKE U 3alUTE OKPYKAIOIICH CPEIbI.

OcHoBHbBIE 321241 AUCUHUIIIMHBI

—  00y4MTh yJaluxcs aCIUPaHTypbl TEOPETUUECKUM OCHOBAM KaTallnu3a;

— chopMupoBaTh TOHUMAHHUE CYITHOCTH KaTAJTUTHYECKOTO JEHCTBUA, 3JIEMEHTAPHBIX
CTaluAX KaTAIUTHYECKUX PEaKINi; KaTaTUTHYECKOM LIUKIIC;

—  JlaTh TPEACTABJICHUE O KJACCH(UKAIMU KATAIUTHYECKUX IPOLIECCOB, KAaTaM3aTOPOB M
OCHOBHBIX METOJIaX UX MPUTOTOBJICHHUS;

— JaThb TPEACTaBICHHWE O POJM KaTajau3a B XHWMHYECKOH, HePTEXUMHUUECKOH W
HedTenepepadaThIBAIOIIEH IPOMBIIIIICHHOCTH, JHEPTETHKE, 3allIUTE OKPYXKAIOIIEH Cpeibl;

—  3aKpenuTh HEOOXOIMMBIN MOHATUHHBIN anmnapar BaKHEHIINX pa3/ieoB KaTalu3a.

2. MecCTO AUCHMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH HAYYHO-MEIATOrHYEeCKHX
KaJpOB B ACHIUPAHTYPeE [0 HANIPABJICHHUIO MOATOTOBKH KaJpOB BhICLIeil KBATU(PHUKALMU
04.06.01 - XumMuyeckue HAYKH, HANPaBJeHHOCTH (cneuuanabHocThb) - 02.00.15 - kuHeTHKA
H KaTaJus3
JlucruniamHa  OTHOCHTCS K  BapuaTWBHOM vacth brmoka 1 «JluciumimHbD
o0pa3oBaTenbHOI MporpaMMbl acupaHTyphl. [Ipenogaercst Ha IepBOM/BTOPOM Kypcax.

TpebGoBanus kK MepBOHAYAIHLHOMY YPOBHIO!

Jna ycnemHoro ocBoeHus Jucuurmimsbl «®U3MKO-XMMUYECKHE OCHOBBI KaTaluza |
anacopOUMu» acmUpPaHTHl JOJKHBI UMETh 0a30BbIC 3HAHWS M TPEACTABICHUS, IMOJYYCHHBIC B
pe3ynbTare U3y4eHus CIeIyIoHNX KypCoB:

— dusnyeckas XuMus

— XuMu4eckas KUHETUKA

— Heopranuyeckas xumMust

— Opranunyeckast XUMHUs

— Xumudeckas TEpMOJIWHAMMKA
— CrpoeHue BelecTBa



— Craructudeckas pusnka
— KoopaunanyoHHas XuMus
— XuMus BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

3. Komnerennuu odyuyarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOCHHUS JHCIUIIUHBI

[Tpouecc u3yvenus JuCHMIUIMHEI HApaBiIeH Ha (JOPMUPOBAHUE CIIETYIOIINX KOMITETCHIINA!

VYuusepcanbubie komnetenuuu (YK):

CIOCOOHOCTh K KpUTUYECKOMY aHAJIHM3Y U OIICHKE COBPEMEHHBIX HAyYHBIX

YK-1 JOCTUKEHU, TEHEPUPOBAHUIO HOBBIX UI€H NIPU PEILIECHUH UCCIIeI10BATEIbCKUX
Y TIPAaKTHYECKUX 337124, B TOM YHCJIE B MEXKAUCIUITIMHAPHBIX 00JIAaCTIX
TOTOBHOCTB Y4aCTBOBATh B paO0OTEe POCCHUICKUX U MEKAYHAPOTHBIX

VK-3 HCCIIEIOBATEIbCKUX KOJUIEKTHBOB IO PEIICHUIO HAYYHBIX U HAYYHO-

o0pa3oBaTeNbHBIX 33134

Oo6menpodeccuonanpabie KomnereHuu (OI1K):

CIIOCOOHOCTBH CAMOCTOSTEIIHLHO OCYHICCTBJIATL HAYYHO-UCCIICIOBATCIILCKYIO

OIIK-1 JESTeNbHOCTh B COOTBETCTBYIOLIEH MPOo(hecCHOHaIbHOM 001aCTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX METOI0OB UCCIIEN0BAaHHS U HH)OPMALIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

OIK-3 TOTOBHOCTH K HpeHOHaBaTeHBCKOﬁ ACATCIBbHOCTHU I10 OCHOBHBIM

00pa3oBaTebHBIM ITpOrpaMMaM BBICIIETO 00pa3oBaHUs

[Tpodeccnonansubie komnerennuu (I11K):

[K-1

YcraHoBeHHE MEXaHM3Ma JICMCTBUS KaTaau3aTopoB. M3yueHue sieMeHTapHbIX
CTaI[I/Iﬁ n KHHETHYCCKUX 3aKOHOM€pHOCT€ﬁ MMPOTCKAHU A T'OMOI'CHHBbIX,
TeTepOreHHBIX U (epMEHTAaTHBHBIX  KaTAIMTUYECKUX  IPEBpAIICHUM.
HccnenoBanue npupoabl KaTAIMTHUYECKOTO JEHCTBUA U NPOMEXKYTOYHBIX
COCIMHEHUN peareHTOB C KaTallu3aTopoM C MCMOJIb30BAaHUEM XHUMHUYECKHUX,
(1)H3H‘-I€CKI/IX, KBAHTOBO-XUMHUUYCCKHUX U APYTIUX MCTOAOB UCCICIOBAHUS.

[K-2

IMouck u pa3paboTka HOBBIX KaTaIM3aTOPOB M KATATUTUYECKHX KOMIIO3UIIUH,
YCOBEPILIEHCTBOBAHUE CYIIECTBYIOIINX KATAIU3aTOPOB I MPOBEACHUS HOBBIX
XUMHYECKMX PEAKIHUM, YCKOPEHUS M3BECTHBIX pPEAKIMM M MOBBIIEHUS HX
CEJIEKTUBHOCTH.

IK-3

Hayunble OCHOBBI TNPUTOTOBIIEHUS KaTanu3aropoB. CTpoeHue u (QU3UKO-
XUMHUYECKHE CBOMCTBa KaTalu3aTropoB. Pa3paboTka M yCOBEpIICHCTBOBAaHUE
MPOMBIIUICHHBIX KaTaJM3aTOPOB, METOJOB HMX IMPOU3BOJCTBA U ONTHMAJILHOTO
HCIIOJIb30BAaHUS B KATATUTUYECKUX MPOLECCaX.

[1IK-4

PazpaboTka MeTo/10B U IPUOOPOB ISl U3YUCHUS SBJICHUS KaTaanu3a M UCIBITAHUS
KaTaJau3aTopoB.




B pe3ynbraTe 0CBOCHHS AUCIUILIMHBI 00YYaIOIIMNACS TOJIKEH:

3HATE:

CYIIHOCTb U (PU3UKO-XMMHUUYECKHE OCHOBBI KaTalln3a,
IPUHLUIBI JEHCTBUS KaTaIN3aTOPOB U OCHOBBI MEXaHM3MOB KaTAIMTUYECKUX MPEBPAICHNUI;
TEOPETHYECKHUE OCHOBBI TOMOT'€HHOT0, T€TEPOr€HHOro U (PepMEHTATUBHOTO KaTaln3a;

BOKHEUIINE KATATUTUYECKHUE IIPOLIECCHI B COBPEMEHHON XMMUYECKON IIPOMBIILIEHHOCTH,

JHEPreTHKE U 3aIUTE OKPYKAFOIICH CPEIbI;

YMeTh:

MPUMEHSATH [MOTYYEHHBIE 3HAHU ISl ONIMCAHUS MEXaHU3MOB KaTAIUTUYECKUX PEaKIIMA;
UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS B HAYYHO-HUCCIIeI0BATENIbCKON padoTe;
POBOAUTH 00PabOTKY MOJy4eHHOU HH(POPMALIUH, COCTABIATh peepaThl U OTYETHI;
JieNath AOKJIAAbl U MPE3eHTAIMU M0 Pe3yJibTaTaM MPOBEIEHHBIX UCCIEI0BaHUMH.

Biaaners HAaBBIKAMMU.

MPAKTUYCCKOI0 HCIIOJIb30BAHHA OCHOBHBIX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX MCTOAOB aHajlu3a IJId

HUCCIICOAOBAHUA CTPYKTYPBI U ITIOBECPXHOCTHU aI[COp6eHTOB 1 KaTaJin3aTopoOB;

UCCJIEIOBAHUS MTPOLIECCOB aJICOPOLIMY U KHHETHUKU XUMUYECKUX MPEBpAIICHUH;
UCTIOJIb30BaHMS YUeOHOM M HAYyYHOU JINTEPaTyphl IS IPOBEICHUS UCCIICIOBAHHA;

4. O0beM TUCHHUILIMHBI M BUbI Y4eOHOH padoThI

O6mast Tpyao&€MKOCTh JIMCIUTITHHBI COCTaBIsIET 6 3a4eTHBIX eUHUI UiH 216 qacoB

O0BéM yacoB / 3a4eTHBIX
eTMHUI
Bcero 216/6
O0s3aTeIbHASL AYIMTOPHAS yueOHAas Harpy3ka (Bcero) 44
B TOM YUCIJIC.
JIEKIIUNA 44
CEeMHHAPHI
IMPAKTUYICCKHUC 3aHATHA -
CamocTosiTeIbHAsi padoTa acnupaHTa (Bcero) 172
Bux KOHTpOJIS 10 IMCHUTLINHE:
Py6esxHbIi KOHTPOITB - 3a4eT (M TOroBbIi KOHTPOII)
5. Pa3aenanl JMCHUMILIMHLI M BUALI 3aHATHHI
Ne | Tema, pazaea Bcero | Ayaurtophble 3ansitusi | CaMOCTOATEbH
4acoB asi padora
aekyuu | cemur | aab. CTY/IEHTOB
1 | PusHKO-XMMHUYECKHE OCHOBBI 22 4 - - 18
KaTaJIn3a ¥ ero 3HaYCHUE
5 CyIIHOCTh KaTaIUTUYECKOTO 24 4 - - 20
JACUCTBUA




3 | KucioTHO-OCHOBHOM KaTajius

22 4 - - 18

4 MeTanToKOMIUIEKCHBIH 26 6 - - 20
KaTaJin3
5 ['eTeporeHHbIN KaTaau3 24 6 - - 18
METa/UIaMU
['eTeporeHHBIN KaTaau3 26 6 20
6 | okcugamu u cynbhuaamMu
METAJIOB
['ereporennbie 22 4 18
7 | MEeTaJIII00praHu4ecKHe
KaTaJIn3aTOPBI
8 | depMeHTAaTUBHBIN KaTaIN3 24 4 20
9 OCHOBHBIE KaTaJTUTUYECKUE 26 6 20
TIPOIIECCHI B TPOMBIIIICHHOCTH
Bcero: 216 44 - 172

6. Conepskanue QM CHUTIINHBI

No HauMenoBanue Conep:xanue pasaena
/0 | pa3aena AuCHUILITHHBI
Jlexun
OTKpbITHE KAaTATMTUYECKUX sIBJICHUU. VlcTopust pa3BUTUS yUCHUS
o karanm3e. Katanus u HaydyHO-TeXHUYECKU nporpecc. Poib
Karajnusa B )kuBOM npuponae. CoOBpeMEeHHOE ONpeieNieHre
DOU3HKO-XUMUYECKHE | KaTalin3a. AKTUBHOCTb, CEJIEKTUBHOCTh U CTA0OMIILHOCTh
1 OCHOBBI KaTaJjii3a 1 €ro | KaTaJu3aTOpPOB.
3HAYCHHE OcHoBHBIE TUTIBI KaTanu3aTopoB Kiraccudukamms
KaTaJIMTUYECKUX TMpolieccoB. BaxkHeilne kaTann3aTopsl 1
KaTaJTUTUYECKUE MPOIECCHI B TPOMBIIILIEHHOCTH.
@akTOoppl  KaTAIUTHYECKOTO ycKopeHus peakiuil. Kartamuz wu
paBHOBecHe. IIoHATHE O KaTaJIMTHYECKOM IMKIC. MeEXaHU3MbI
KaTaIUTUYECKUX peakuuid. [IpuHOMIBI aKTUBALlMM B KaTaJIM3e.
OddexTsr kKoMreHcanuu. CTaauHHBIA W CIUTHBIA MEXaHU3MBbI
Karanu3a. QopMbI IIPOMEKYTOUHOI'O B3aUMOJECHCTBHS PEAareHTOB
C Karanu3aTopoM. Poyib HSHEPreTHYeCcKOoro M CTPYKTYPHOTO
(daxTopoB.
CyuiHocTtb r N N
5 AT THIECKOrO OMOFGHHBII:I KaTtajau3 B FaSVOBOI/I daze. llemHple peakiuy.
J— I'omorenHsblIit kaTanu3 B xkuAKol (aze. OCOOEHHOCTH MPOTEKAHHS

XMMHYECKUX peaknud B  pactBopax. (OCHOBHBIE CTaguu
TeTepOreHHOr0 KaTaIMTUYeCKOro mporecca. Ponb ¢dusmueckoit
aZicopOIM U XEMOCOpOIMM B TETEPOTreHHO-KATATUTHIECKOM
IpoLecce. OHepreTudyecKkuit npoduiIb reTeporeHHON
KaTaJIUTU4YeCKON peakiuu. O eIMHCTBE SIBICHUH TOMOTE€HHOIO U
TFeTEepPOreHHOr0 KaTaau3a.




KuciaoTHo-0CHOBHOI
KaTaju3

KuCIOTHO-OCHOBHOM  rOMOreHHBIM — katanu3. OOmui u
cnenuduyecknii  katanu3. KuHETHKa  KHUCIOTHO-OCHOBHBIX
KaTanuTuueckux peakuuii. CootHomenue bpencrena.
l'ereporeHHpli  KUCIOTHBIM  Karaiu3. bpeHCTENOBCKHE U
JBIONCOBCKUE  KHUCIOTHBIE  IEHTPhL.  MoauduimpoBaHHbIC
KHCJIOTHBIE KaTaJlu3aTopHI. IlconuTHbIC KaTajlnu3aTophl.
MonekynsipHO-CUTOBOM KaTajus.

MeTanI0KOMIUIEKCHBIN
KaTaians

Posib roMOreHHOro Karajin3a B COBPEMEHHOM MPOMBIIUIEHHOCTH.
OCHOBHBIE THUIIBI KOMIUIEKCOB MeTaioB. Kiacrepel. Ponb
JUTAHJOB H  PACTBOPUTENE B  CTAOWIM3ALUU  CTPYKTYPHI
KoMIuiekcoB. KomriekcooOpa3oBaHre KaK OCHOBHAsl CTaust
AKTHBAIMU PEarupyronmx MOJEKYI.

Tunsl KOMIUIEKCOB METAJJIOB C OPraHUYECKMMH MOJIEKYJIaMH
pa3nuyHOrO CcTpoeHus. KirtoueBble cTaauu NEpEerpynimupoBOK
METAJIIOPTAaHNYECKHUX COCITMHCHHI: OKHUCIIUTEIILHOE
MPUCOETUHEHHE, BOCCTAHOBUTEIIFHOE 3IUMUHUPOBAHUE,
BHEAPECHUE, peakuuu crapura. KaTaauThuueckuidi UMK —Kak
MOCIIEIOBATEIIFHOCTh KITFOUEBBIX CTaUM.

AxTuBanus BOJIOpOJIA n TUJPUPYEMOTO cybcTpara.
[Momumepu3zanus one(hUHOB, OCHOBHEIC WHTEpPMEANATHI.
MexaHu3Mbl ~ peaknuii  HW30MEpH3aluu, KapOOHWIMPOBAHUS,
okucienus. Meratezuc one@uHoB. OKHCICHHE OPraHUYECKUX
BEIIIECTB HA METAJUNIOKOMIIJIEKCHBIX KaTaJau3aTopax.

I'eTeporennsIit
KaTallu3 MeTallaMu

OO6mmue cBeeHus 0 reTeporeHHoM karanuse. CocTaB U CTPYKTypa
FeTEPOTEHHBIX KaTaIN3aTOPOB. AKTUBHBIE LIEHTPbI T€TEPOrE€HHBIX
KaTajau3aTopoB.

I'ereporennsiii  katanmm3 MeTauiaMu. OCHOBHBIE  (DaKTOPHI,
ONpEIETAIONINE AKTUBHOCTh METAJJIOB

Baxnelie MOpOMBIILICHHBIE TPOIECCHI, KaTaJIU3UpPyEMbIe
METAJJIAMH U CIIaBaMHu. MexaHu3Mbl peakiui

OcoOeHHOCTH KaTaiau3a TUCIIEPCHBIME MeTauiaMu. HaHneceHHbIe
METAUIMYECKUE  KaTalau3aTopbl. B3aummonencTBue  MeTaill-
HOCUTEIh.  3aBHCHMOCTH  KaTaJIMTHYECKUX  CBOMCTB  OT
aucriepcHocTd.  I[Ipumepsl  CTPYKTYpPHO-UYyBCTBUTEIBHBIX U
CTPYKTYPHO-HEUYBCTBHUTEIbHBIX pPEAKIUH. BHpYHKIIMOHATHHBIHA
FETEPOTCHHBbI  KaTaliu3. DHUMETAUIMYECKHE  KaTaJIu3aTOpbl
pudopmunra.  BoccranoButenpHas — onuromepmsaius — CO.
DNOKCUANPOBAHUE ITUJICHA.

I'ereporennsiit
KaTajan3 OKCUAAMHU U
Cynb(GUIaAMH METAIIIOB

Peakiuy mosHOro M CENEKTHUBHOIO (IApLUaIbHOTO) OKUCIIEHUS.
Karanutuueckue cBONCTBa OKCHAOB. AKTHBALMS KHUCIOpOJA
TBEpIbIMU OKcUAaMu MeTayuioB. Knaccudukanus MexaHu3MoB
KaTaJIUTHYECKOT0 OKUcaeHus. [IpuMepsl cTaquiiHOro U CIMTHOIO
MeXaHU3MOB. CBsI3b CEJIEKTUBHOCTH C SHEPTUEH CBA3M KHCIOpOJa
C MOBEPXHOCTHIO KaranuszaTtopa. lIpaBuno 3axtiepa. AxkTuBanus
YIJIEBOAOPOAOB B PEAKLMAX  CEJIEKTHUBHOIO  OKHCIICHHUS.
OxucauTeNbHbI aMMOHOIN3 IponwiieHa. MexanusM ['paccerun.
Okucnenne cepHUCTOro rasza. OKCHUAHBIE KaTaau3aToOpbl B
cuHTe3e MeraHona. OKHcIeHHe MeTaHoja B (opManbiaerun u
MypaBbUHYIO KHCIIOTY. OKHcaeHne 6eH30ma B GeHOII.

Posib mporieccoB ruIpooyncTKH B niepepadboTke HedTH. Karammus




cynbpuaamMu MetayioB. [IpuHIMN ACHCTBUS KaTaau3aTOPOB
ruapoodeccepuBanus. CTpykTypa aKTHBHOTO KOMITOHEHTA.
VYcioBusi  mpoueccoB  THAPOOYUCTKH. (OCHOBHBIE — PEAKIIHH,
MPOTEKAIOIIME MTPU TUJIPOOYUCTKE.

Karamuzatoper  Ilurnepa-Harra.  OOpazoBaHue  aKTHUBHBIX
neHtpos. [lomumepuzamusi  onepUHOB Ha  T'€TEPOrCHHBIX
Katanm3aTopax. MexaHu3M pocTa U oO0pbIBa MOJMMEPHOHN IICTIH.
IIpyHOMNBL  CTEPEOPETYNMPOBAHUS  NPU  IOJHUMEPU3ALUU.
Texnomoruss monumepusarnuu. CycrieH3MoHHas W raszodaszHas
MnoJImMepu3alus.

NmMmoOunmn3npoBaHHble PEPMEHTHI U METAITIOKOMITJIEKCHI.

I'ereporennsie
METAJUI00PraHNYeCcKue
KaTaJIu3aTophbI

O6mre cBemeHust 0 (epMeHTaTHBHOM Kartanmse. Kiaccudukanms
(depMeHTOB U pepMeHTaTUBHBIX peakiuii. [lomupyHkunonampHas
DepMEHTAaTUBHbBIN CTPYKTYpHasi OpTraHM3aIvs METAIOPEPMEHTOB. AKTHUBHBIC H

KaTanus anacopOunoHHbIe TEHTPhl (epmeHTOB. [IprMepbl MexaHU3MOB
dbepmeHTaTuBHOrO  Karanuza. KuHeTuka (epMeHTaTUBHBIX
IIPOLIECCOB.

Baxueillmye KkaTaauTHYeCKHE MPOLECCH B IMPOMBIIUIEHHOCTH.
Karanuzaropel ¥ ycloBHS ~ pealM3aldd  IPOLECCOB.
Karanutnueckue nporiecchl B HerenepepadoTke U HeHTEXUMUU:
KpEKUHT, puOpMHHT, U30OMEepHU3alys, AalKWIMPOBaHUE U
JIETUIpUpPOBAaHUE AJTKAHOB.

Karanutnueckast koHBepcHs npupoaHoro ra3a. CuHTe3 BoJopoaa
Cunre3 @umepa-Tponma. CuHTE3 METaHOJA U JIUMETUIIOBOIO
s¢pupa. CuHTe3 aMMHaKa M a30THOM KHCIOThL. CHHTE3 CepHOM
KUCTI0Thl. CUHTE3 OKHCH ATHIICHA.

CoBpeMeHHBIE KaTAIUTHUYECKUE TEXHOJOTHH B HHEPIeTHKE.
Karanutuueckue mporecchl Uisl 3alUThl OKpPYKAIOIIEH Cpeibl.
YcrpoiicTBo U (GYHKIMOHUPOBaHUE KaTaTUTHYECKUX
HENTPaIn3aTOPOB BHIXJIONHBIX Ta30B aBTOTPAHCIIOPTA.

OCHOBHBIE
KaTaJTUTHYECKUE
MPOILIECCHI B
MTPOMBIIIIJICHHOCTH

7. CamocTosiTe/IbHAs1 padoTa aCIMPAHTOB

Lean camocTosiTeILHOW PadoTbl — 3aKperuieHue, yriuyOleHue u TpuoOpeTeHue
HABBIKOB MPUMEHEHHS TEOPETUYECKMX 3HAaHWKW B MpaKkTUYeCKoW paboTe, yMeHUs
[eJICHAITPABICHHO TBOPYECKH pabdoTaTh C Y4YeOHOW, HAy4YHOH CHEIUaIbHON JUTEpaTypou,
COCTaBJIATH peepaTsl.

B camocTosiTensHyto paboTy acmupaHTOB BKIIIOYAETCS TAKXKe MOJATOTOBKA K TEKYIIEMY U
pyOeKHOMY KOHTPOJIISIM, Cllade 3a4era.

CamocrosTenbHas paboTa aclUpaHTa BKIIOYACT:

— JIOTIOJIHUTENBHYIO TPOPabOTKy pa3lesioB JWCIHIUIMHBI, CBS3aHHBIX C BBITOJHEHHEM
JIMICCEePTAMOHHON paboThI;

— ydYacTHe B Hay9YHBIX KOH(EpEHIHAX U MPpoOIeMHBIX ceMuHapax VHcTuTyTa;

— MOJTrOTOBKY JIOKJIAZIOB Ha KOH(PEPEHIIMU 1 KOHKYPCHI;

— paboty ¢ yueOHOH 1 HAYIHOU JTUTEPATYPOH;

— 3HaKOMCTBO C Hay4YHBIMH CTaTbsIMU B OTCUYCCTBCHHBLIX M Sap}/6e)KHBIX JKypHajax,
SNIEKTPOHHBIX M3JIaHUAX;

— OCBO€HHUE COOTBETCTBYIOIIUX KOMIIBIOTEPHBIX IIPOrPaMM;

— mouck nHpopMaluu B 0a3ax JTaHHBIX.



CamocrosTenpHas paboTa MPOBOAMTCS B UYWTaIbHOM 3ane OuOmmorekwn, B MudopmarmonHo-
ananutudyeckoM neHtpe MK CO PAH, B yueOHbix kaOuHeTax, Ha pabodyeM MecTe C JIOCTYIOM K
pecypcam HMuTepHeT. [Topsaok BBIMONHEHUS CaMOCTOSTEIBHON pabOThI COOTBETCTBYET MPOrpaMMe
Kypca W KOHTpOJIUpYyeTcs B xoje ydeOHoro mporecca. CamocTosiTenbHas paboTa MOAKPEIUICTCS
y4e0HO-METOIMYECKIM M HWH(POPMAIIMOHHBIM O0ECIIeYeHHEM, BKJIIOYAIOIINM PEKOMEHIOBAHHBIE
y4eOHHUKHU U Y4eOHO-METOANYECKUE TTOCOOMS, THTEPHET-PECYPCHI JIJISl YIEHBIX U UCCIIeI0BaTeNeH.

8. OueHouyHble cpeacTrea AJisi KOHTPOJA YCIIEBACMOCTH H aTTECTAllHH II0 UTOraM OCBOCHUA
JUCHHUILIMHBI. Y4e0HO-MeToaAu4YecKoe H an)opMaunomloe o0ecnevyeHue TUCHHUILIMHBI

8.1. IlepeyeHb KOHTPOJIbHBIX BONMPOCOB /IS TEKYIIEr0 KOHTPOJIS H 3a4eTa

NoogkrwhE

© ™
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23.
24.
25.

26.

217.

Hcropuueckue acieKThl pa3BUTHS KaTaln3a

CoBpeMeHHOE onpe/IeJICHUuE KaTanu3a

Ponb karanu3a B CTAHOBIIEHNWH U Pa3BUTHH COBPEMEHHOW MPOMBIIIIIEHHOCTH

Karanu3 u xxuBast npupona

@akTOpbl KATATUTUYECKOTO YCKOPEHUS PEAKIIHI

Karanu3s u paBHOBecue

[TonsiTue 00 aKTHBHOM KOMIIOHEHTE KaTallu3aTopa, aKTUBHOM LIEHTPE, OKPYKEHUHU
AKTUBHOTO IIEHTPA U HOCUTEJE

Karanuruueckas akTUBHOCTb M CIIOCOOBI €€ BBIPAXKEHUS

[TonsiTHE 00 AKTHBHOM IIEHTPE KaTaau3aTopa

Knaccudukanms katanuzaTopoB. BaxkHeme npoMbIIIeHHBIE KaTaTH3aTOPHI.
Knaccudukanus kaTaTuTHYECKUX MPOLECCOB. BakHeHIne KaTamuTHIeCKHUe MPOIECCHl B
MPOMBIIUIEHHOCTH

OO01mmas cxema MeXaHU3Ma KaTAIUTUYSCKUX peakiuil. KaTanuTudaeckuii ki

[Tpuntunel akTuBaruu B Karanuse. DddexTs komrencanuu. CTaguiHbIA U CIUTHBINA
MEXaHU3MbI KaTajln3a

@opMbl  TPOMEKYTOUYHOIO B3aUMOJICHCTBUSA PEAreHTOB C KaTtanu3zaropoM. Poib
HHEPreTHYECKOTO U CTPYKTYPHOTO (haKTOPOB

["'omoreHHbIi KaTanu3 B ra30Bo# ¢aze. KaTtanu3aTopsl B IIEMHBIX MpoIeccax
I'omorenHsblIif KaTanu3 B )KUIKOH ¢aze. OcoOEHHOCTH MPOTEKAHUS XUMUYECKUX peaKLuit
B PacTBOpAX.

KucnorHo-ocHOBHOI roMoreHHbIH kKaTanu3. OOmuil 1 cenupuuecKuil Katanms.
Kunetnka KMCI0THO-OCHOBHBIX KaTaauThueckux peakuuii. CootHomenue bpencrena.
I'ereporenHsIii kKaTaau3 Ha TBEPABIX KaTanuzaropax. OOmre cBeIeHUS

OCHOBHBIE CTaJIMM TE€TEPOr€HHOr0 KaTaJIUTUYECKOTO Mpolecca. IJHEPreTUYECKUin
PO(UITH TeTEPOreHHO-KATAIUTUIECKON PEaKIIuu

Pone ¢dusmueckoit amcopOumum W XEMOCOPOIIMHM B TE€TEPOTCHHO-KATATUTUYECKOM
nporecce. 3aBUCUMOCTb YHEPTUU XEMOCOPOILIUY OT CTENICHH 3alIOJTHEHHSI IIOBEPXHOCTH
I'omorenHsIl kaTann3 MeTauloKkoMIuIekcamu. OOIne CBEaeHNU

MeTajuIOKOMIUIEKCHBIN KaTallu3 U €r0 MECTO B COBPEMEHHOM MTPOMBIIIEHHOCTH
OCHOBHBIE THUIIBI KOMIUIEKCOB METAJJIOB. POJIb TMTaHAOB M paCTBOPUTEIIS
KomrmnekcooOpa3oBanne Kak OCHOBHAs CTAWs AKTHBAIIMHM PEAarupyOIIUX MOJIEKYIL
TuIbl KOMIUIEKCOB METAJIOB € PA3JIMYHBIMA OPTaHUYECKUMHU MOJIEKYJIaMU.

KinroueBbie cTragum meperpynnupoBOK METAJUIOPTaHUYECKUX COEAMHEHUMN: BHEIpEHUE,
OKHCIIUTEIBHOE TNPHCOECAUHEHHUE, BOCCTAHOBUTEIBHOE JJIMMUHUPOBAHUE, PEAKLHUU
CBUTA.

['uppupoBanue. [Ipupona craguii akTUBAIMK BOJAOPOIA U THAPUPYEMOTO CyOcTpara
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34.
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38.

39.

40.

41.

42.
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44,
45.

46.

47.

48.
49.
50.
51.

52.
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54.
55.
56.
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58.
59.
60.
61.

[Monmumepu3aius oneHOB, OCHOBHBIE HHTEPMEAHATHI

Mexanu3m (QopMHUpOBaHUS M MPUPOAA AKTHBHBIX KOMILJIEKCOB Ha MPUMEpPE pPEaKIUil
HU30MepH3aIH, KApOOHUITHPOBAHUS, U OKUCIICHUS

MexaHu3M KaTaTUTHYECKOW peakIuy MeTaTe3nca oJie(uHOB

OkucIeHre OPTraHMYECKUX BEIIECTB HA METAJTIOKOMIUIEKCHBIX KaTaln3aTopax
MertamnohepmenTsl B kKatanuse. O0mue cBeaeHUs

Knaccudukanus ¢pepMeHTOB U PepMEHTATUBHBIX PeaKLIUN

CtpyKTypHasi opraHuzanus MeTaio(pepMeHTOB

AKTUBHBIE U aJACOPOIMOHHBIE LEHTPHl (GepMEeHTOB. MexaHu3Mbl (HEpPMEHTATUBHOTO
Karaausa

Kunernka ¢epMEeHTATUBHBIX peaKIIHii

['ereporennsiii kaTaym3. OOmue cBenEeHUs. DHEPreTUYECKUd MpOodUiIb TeTePOTCHHOU
KaTaTUTUYECKON peakLuu

I'eTeporeHHblii KUCIOTHBIM KaTanu3. DBpeHCTEeNOBCKME M JIBIOMCOBCKHE KHUCIIOTHBIE
LEHTPBL. MOJIEKYIIIPHO-CUTOBOY KaTaJln3.

Tunsl reTeporeHHbIX KaTanu3atopoB: Karanu3 metamiamu, OKCUAaMU U CylabhuaamMu
NEPEXOIHBIX METAIIJIOB.

['ereporennsiii katanm3 MetaiamMu. OCHOBHBIE (DAKTOPBI, ONMPEACIISIONIIE aKTHBHOCTD
METaJIOB

BaxHeliline TpOMBINUIEHHBIE IPOLIECCH], KaTaIU3UPyEMble METaUIaMH M CILIABAMH.
MexaHu3mbl peakuit

OcoOeHHOCTH KaTalu3a JUCHEPCHBIMH MeTaulaMu. HaHeceHHble MeTaindecKue
KaTalau3aTtopbl. B3auMoercTBue METAIUT-HOCUTEIIb

CBs3b KaTaIUTHYECKON AKTUBHOCTU U AUCHEPCHOCTU. CTPYKTYpHO-UyBCTBUTEJIBHBIE U
CTPYKTYPHO-HEUYBCTBUTEIIbHBIE PEAKILIUH.

budyHKInoHansHBIN rereporeHHbIi Katanus. Karanuszatopsl pudopmunra
leTeporenHsiii kaTanu3 OKCHIAMU METAUIOB. AKTHBalMs KHUCJIOPOJa TBEPAbIMU
okcuaMu MetasuioB. [loaHoe u mapuuanbHOE OKUCIICHHE

Knaccudpukanuss MexaHM3MOB KaTaIMTUYECKOTO OKHCIeHus. [Ipumepsl craguitHOro u
CIIMTHOTO MEXAHU3MOB

CBs13b CENIEKTUBHOCTH C 3HEPIHEN CBSA3M KHCIOpOJA C MOBEPXHOCTBIO KaTajau3aTopa.
[TpaBuio 3axTiepa

I'eTeporenHsle KaTaIM3aTOPHI IIOJHOTO U CEJIEKTUBHOIO OKMCIIeHUs. [IpuMepsl peakuuil.
OKuCIUTENbHBIM aMMOHOJIN3 NTponuiieHa. Mexanusm ['paccerny.

OxucneHne cepHUCTOrO rasa.

OxkcuaHbIe KaTaau3aTophl B CHHTE3€ MeTaHoa. OKHUCIIeHne MeTaHoa B (popMaiibaeru u
MYpPaBbUHYIO KUCIIOTY.

Oxkwucnenne 0eH30i1a B (PEHOJ 3aKUCHIO a30Ta.

Karamuzaroper Llurnepa-Harra. OOpa3oBaHue aKTHBHBIX IIEHTPOB, MEXaHU3M pOCTa U
00pbIBa MOJIMMEPHOM IENH, CTEPEOPETyINPOBaHNE

CrepeoperynnpoBaHye B KATATUTHUYECKHUX IIPOLIECCAX

OCHOBHBIE KaTaJTUTUYECKHE MTPOLIECCHI OPTaHUYECKOIO CUHTE3a

Karanus cynsdunamu. [IpuHImn nefdcTBUS KaTaau3aTOpOB TUAPOOOECCEpUBaHUS
BaxHelime kaTanuTHYECKUE MPOLIECCH B MTPOMBILIIIEHHOCTH. KaTanu3aTtopsl U ycaoBus
peanu3aium npoueccoB

Karanutnueckas koHBepcUs NpupoiHoro raza. CuHTE3 Bojgopoaa

Cunre3 ®umepa-Tpomniua

CuHTe3 MeTaHoJa M TUMETHIIOBOTO 3dupa

CuHTe3 aMMHUaKka U a30THOM KUCIOTHI
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8.

9.

62. Karanutuueckue mporecchl B HepTenepepadoTke U HeYTEXUMHUH: KPEKHHT, pu(OPMUHT,
U30MepH3alysl, AIKUINPOBAHNE U JETUAPUPOBAHHUE AJIKAHOB

63. YcroBust mporeccoB  ruApoodrcTKH. OCHOBHBIE pPEaKLUH, MPOTEKAaloIue IpH
THJIPOOYHUCTKE

64. CoBpeMeHHbIE KaTaTUTUYECKHE TEXHOJIIOTUH B SHEPIeTUKE

65. Karanutudeckoe cxxuraHue TOMIMBa

66. KatanuTuueckre mpoueccsl 3alUThl OKPYKaIOIIeH Cpebl

67. YcTpoiicTBO M (hyHKIIMOHUPOBAHNE aBTOMOOMIIBHBIX KaTATUTHIECKUX KOHBEPTEPOB

8.2. PexoMenayemas iuteparypa (0CHOBHAsI)

. b.B. PomanoBckuii. OcHOBBI KaTajm3a. YUYeOHUK Ui BBICIIEH IMIKOJIBI — MOCKBA:

HsnarensctBo BMHOM, 2014, - 172 c.

. M.A. KynukoB. Katanu3 u kxatamuruyeckue mpouecchl: yued. mocodbue / M.A. Kynukos;

bepesnukoBckuii pumman Ilepm. Har. wuccnen. monutexH. yH-Ta. — Ilepmb: M3marenscTBo
[THUILY, 2013. - 246 c.

ITaxomoB H.A. Hay4yHble OCHOBBI HMPUTOTOBJICHUSI KaTaM3aTOpoB. BBeneHue B TEOpUIO U
npaktuky / OtB. pen. B.A. Cagpikos; Poc. akan. Hayk, Cu6. ota-uue, MH-T katanu3za um. I'.K.
bopeckosa. — HoBocubupck: M3a-so CO PAH, 2011. — 262 c.

. Hopkernopd U., HalimantcBenpaiit X. CoBpeMEHHBIN KaTaau3 W XHUMHYECKas KUHETHKA.

(mep. ¢ anri.) 2-e u3a. — onronpyausiit: Msnatensckuii JJom «MuaTemiekt», 2010. — 504 c.
Kpsuio O.B. I'ereporennsiii katanus. «Akagemkauray, 2004. — 679 c.
3amapaeB K.U. Kypc xumnueckoit kuneruku. / HoBocubupck: HI'Y, 2004. — 311 c.

. baiipamoB B.M. OCHOBbI XUMHYECKOW KHHETHUKM M Karanu3a. YuyeOHoe mocoOue s

CTYZICHTOB BBICIIUX y4eOHbIX 3aBefeHuit — M.: U3z, nentp «Axagemus», 2003. — 256 c.
I'onuapyk B.B., Kamanos I'.JI. u np. Karanu3: MexaHu3Mbl TOMOT€HHOTO M T€TEPOT€HHOTO
KaTaiau3a, kinacrepHsle noaxoasl Kues: "Haykosa nqymka', 2002. — 543 c.

Koxesaukos N.B. Karann3 kuciaoramu u ocHoBanusaMu. H.: M3a-s8o HI'Y, 1991.

10.bopeckos I'.K. I'ereporennsrii katanus. M.: Hayka, 1986. — 304 c.
11.b. JInu. Karanu3 B npombiieHHOCTH. T.1-2. Tlep. ¢ anrn. / [lox pen. b. Jluga. — M.: Mup,

1986. - 324 c.

12 .ITanuenkoB I'.M., JIebenes B.I1. Xumnueckas kuneruka ¥ katanus / YueOHoe mmocobdue s

BY30B. — 3-€ U3[1. uctp. u jgom. — M., Xumus, 1985. — 592 c., un.

13.Cerrepdung Y. IlpakTudeckuii Kypc rereporeHHoro kartammsa: [lep. ¢ anrm. — M.: Mup,

oo

1984, — 520 c., uin.

JlonoiHUTE IbHAS IUTEPATYpAa:

. [Iporonorio  A.B., Komapoa H.I'. Xummueckass kunernka. Karamu3 / Meromuueckoe

nocodue K jgabopaTopHOMY MpPaKTHKyMy M0 ¢usnueckod xumuu. — bapnayn, U3n-Bo
AntI'TY, 2011. - 76 c.

. CamymnoB, A.fl. CamywmnoB. Karanuz B mporeccax  (CO)MOTUMEpPH3AUA U

(co)mommukonaeHcaruu / Kazans: KI'TY, 2011. — 248 c.

AncopOuusi, amcopOeHThI W aIcOpOIMOHHBIE TPOIECChl B HAHOMOPHUCTHIX MaTepHaiax :
monorpadus / ITox. pea. A.JO. LuBanze; MHCTUTYT pu3HuecKol XUMUU U SIEKTPOXUMUU UM.
A.H. ®pymkuna PAH. - M. : U3xa. rpynna "['panuna”, 2011. — 496 c. : un

. Tomnna H.H., Ilumep3un A.A., IlunsmukoB B.A. Xapakrepuctuka W  TEXHOJOTUsA

MIPOM3BOJICTBA KaTalM3aTOpoB HedTenepepadoTku: Yuebd. moco6./; Camap. roc. TexH. yH-T.
Camapa, 2006. 187 c.

Konecuukos .M. Katanu3z u npousBoacTso katanuzatopoB M.:"Texnuka", 2004. — 400 c.
baitpamo B.M. Xumundeckass KMHeTHKa U Karanu3. [Ipumepsl u 3amauu ¢ pemeHusmMu. M.:
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Academa, 2003.

7. Ilerpuiir O.A., Jlynun B.B. (pen.) Karamuz (dyngameHTanbHbie W TPHUKIAIHBIC
ucciaenosanusi) M.: U3a-Bo Mock. yH-Ta, 1987. — 287 c.

8. Hakamypa A., I{ynmyn M. IlpuHIIMIBE 1 TpEMEHEHHUE TOMOTEHHOTO KaTanu3a. M.: Mup, 1983.
—-c.232.

9. Macrepc K. 'oMorenHsIif KaTanu3 nepexoaHbIMu MeTajiamMu. M.: Mup, 1983.

10.Xenpuru-Onuss I'., Onuss C. Koopannanus u xkatanu3. M.: Mup, 1980.

11.bepesun 1.B., MapTI/IHeK K. OcHoBbl (pu3ndeckoit Xumun pepMeHTAaTUBHOTO Katanuza. M.:
Bricui.mk., 1977.

12.AdanaceeB B.A., 3aukoB I'.E. B Mupe karanmmza. M.: Hayka, 1977. — 107 c. — (Cepus:
[Tpobnembl HAYKH M TEXHUYECKOTO IPOrpecca).

13.Ky3uenoB B.U. Pazputue yuenus o karanuse. M.: Hayka, 1964. — 423c.

14.Cabatpe I1. Karanus B opranndeckort xumuu / IlepeBoa co 2-ro, JOMOIHEHHOTO HEMEIKOTO
m3nanuda JI.H. IlerpoBoii u O.A. Paguenko, noa peaakuuei u ¢ gononHeHusmu H.A. Oprnosa
u A.Jl. Ilerposa — JI.: 'XTH, 1932. - 418 c.

NHpopManMOHHO-TIOUCKOBBIE CHCTEMBbI
1. —Google ScholarSFX — mOTHOTEKCTOBBI MOMCK B HAyYHBIX HMCTOYHHKAX — JKypHajax,
Te3ucax, KHUrax, online-nocrym co Bcex komnsiotepos MK CO PAH;

— SCIRUS - GecmmaTHasi TOMCKOBasi cUcTeMa u3aarenbcTBa Elsevier, opueHTHpOBaHHAs Ha
MIOUCK TOJILKO HAay4HOH nH(popmarun, online-goctyn co Bcex kommbiorepoB MK CO PAH;

— SciTopiCS — HOBBIN OECIUIATHBIA HWHTEPHET-PECYPC U YUYCHBIX M HCCIIEAOBATENICH MpH,
NpEeICTaBICHbl caMas CBeXas M camas TOo4Has B30-uHpopMmanuss u HHPOpPMALUsS U3
nepuoauku; online-goctyn co Bcex komnbiorepoB UK CO PAH;

2. bubnunorpadpuueckre 6a3bl JaHHBIX, K KOTOPHIM CYIIECTBYET MPSMON TOCTYI U3 BHYTpEHHEH
ceru UK CO PAH: "BUHUTHN", "Current Contents", "Chemical Abstracts", u T.1.;

3. DJEKTPOHHBIA AOCTYN K TEPUOJUYECKHM W TMpojoDKaromuMces usnanusm (6omee 100
HanMeHoBaHUHU, Bkitouas Applied Catalysis, Catalysis Letters, Catalysis Today, Surface
Science, u ap.) — http://www.sciencedirect.com, http://www.e-library.ru

9. MaTrepunajibHO-TeXHUYECKOe o0ecredeHne JUCHUNINHBI

. aynmutopHsiid porn UK CO PAH, HOyTOYK, MyJIbTHMEIHA TIPOCKTOP, PKPaH.

. Komnerotepnsiit kitacc UK CO PAH, 31eKTpOHHO-BBIYMCIUTENbHBIE MAIIIMHBI,
OCHAIIICHHBIC HGOGXO,Z[I/IMBIM MPUKIIAAHBIM U CIICHUATIU3UPOBAHHBIM IIPOTPaMMHBIM
o0ecreyeHneM.

. Paboune mecta ¢ BbIX010M B HHTEpHET U BHYTpeHHIoto ceTb UK CO PAH.

. [Tpu6Gopnsrit porx UK CO PAH.

. bubnuoteunsiit pona, naGpopmanmonno-ananutnueckuit nentp MK CO PAH.

. VYuebubie Matepuansl Ha caiite UK CO PAH www.catalysis.ru (Pasgen O6pa3oBanue).

10. MeToanyeckue peKOMEHIAMUM MO OPTraHU3ANMU U3YUeHUs] JUCIIHNJIMHBI

B mpomecce u3ydeHHs] MUCIUTUTMHBI BBIMOTHSIOTCS TEKYIIUH, pyOEKHBIM U HUTOTOBBIMA
KOHTPOJIb 3HAHUM.

Texymmii u pyOexHbBII KOHTPOJIb W3YYEHHUS IUCUUIUIMHBI BBIONHSAETCA B (hopme
BOIIPOCOB K aCIIMpaHTaM B XOJI€ JIEKIIHMM, KOHCYJIbTAllMi U aHHOTALIMOHHBIX OTYETOB ACTIMPAHTOB
M0 HAyYHBIM HCCIENOBaHUsAM B oOjacTu katanmsa. Llenb Tekyiiero m pyOeXHOr0o KOHTPOJIS
3aKJIIOYACTCS B BBIPAOOTKE Yy acmupaHTa HEOOXOJAMMOCTH CaMOCTOATEIbHOHW paboThl IO
OCBOCHHIO Marepuaia JUCUUILIAHBIL.

HtoroBelii KOHTpOJIb BBIMOJHSETCS B (opMe 3adera. llemp WUTOrOBOro KOHTpOJS —
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http://www.catalysis.ru/

IIPOBEPKA 3HAHUM M YMEHHH, IPENYCMOTPEHHBIX LECISIMU M 3a7a4aMy W3Y4CHHs NUCLUILINHBI,
IIOHMMAHHS B3aUMOCBSI3€H PA3IMYHBIX €€ Pa3/IeIOB U CBS3€H CO 3HAaHMSMH HEKOTOPBIX pa3eoB
€CTeCTBEHHOHAYYHBIX, OOMIENPO()ECCHOHANBHBIX M CHEUUATBHBIX JUCHUIUIMH. VTOTOBBIH
KOHTPOJIb TPOBOAMTCSA IOCIE OCBOEHHUS AMCHUUIUIMHBI B (hOpMe OTBETOB Ha BOMPOCHI IO
JIEKLIMOHHOM U IIPAKTUYECKOHN 4acTH Kypca.
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