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Mporpamma aucumnnuHbl "CoBpeMeHHble Npobnemsl katanuaa"; 020201.65 dyHaamMeHTanbHas 1 NPUKNaaHas XMMKS; NPodeccop, 4.H.
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Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Nlambepos A.A. Kadenpa
dom3n4ecKon XumMmm Xummyeckun nHcTuTyT um. A.M. Bytneposa , Alexander.Lamberov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

- BblpaboTka y CTyAEeHTOB MONOXEHWIA, BblABUHYBLUMX KaTanna B YACNO BaXHENWNX HanpaBneHui
XUMUW B HAyKe U NPaKTUKE;

- MONy4YeHMe CTyAeHTaMy TeOPETUYECKMX 3HAHWI MO NPOLIECCaM rOMOr€HHOMO U reTePOreHHoro
KaTanusa, ancopbumm, 03HaKOMNIEHNE C OCHOBHbLIMM MOHSATUAMI U XapakTepucTUKaMu
KaTanumaaTopa;

- PacCMOTpPEHNE XapakTePUCTKK, NPUPObI, CBONCTB, CTPYKTYPbl Pa3NYHbIX TUMOB XMMUYECKUX
CVCTEM C TOYKUN 3PEHMS BOZMOXHOCTMN UX NCMONb30BAHMS B KAYECTBE KaTann3aTtopos;

- NONy4YeHne CTyeHTaMmn 3HaHUI O COBPEMEHHbIX TEOPETUYECKMX 1 3KCNEePUMEHTaNbHbIX NoaX0Aax
LieNleHanpaBneHHOro CMHTe3a KaTtannm3aTtopoB ¢ 3a4aHHbIM HABOPOM CBOMCTB U XapakTepucTuk, 0o
OCHOBHbIX TPAANLMOHHBIX METOAAX NPUrOTOBIEHNS KATaNM3aTopoB U NoaxXoaax, NONOXEHHbIX B
OCHOBY KaX[10ro KOHKPETHOro MeTo1a NpuroToBNeHNS.

2. MecTo AMcUMNANHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnmnHa BktodeHa B pasgen " C3.B.3 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020201.65 dyHOameHTanbHas 1 npuknagHas XMMns 1 OTHOCUTCS K
avcumnnnHam no Boibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

LvcumnnuHa oTHocKTCs K npodoeccroHanbHoMy umkiy C3 (kypc no Bbibopy). CTyaeHThl,
npucTynatLmne K 0CBOEHNIO ancumnnanHbl "CoBpeMeHHble Npobnembl kaTanvaa”, LOMXKHbI BnaneTb
3HaHWSMK NO cnenyrwum gucuunnmHam:HeopraHuyeckas xuMms, AHanuTnyeckas Xxmmms,
Kpuctannoxummg, KonnongHasa xmMus.3HaHMs, NONyYeHHble CTyAeHTaMy B paMkax OCBOEHUS
amcumnnnHbl CoBpeMeHHble NpobnemMbl katanuaa, MoryT 6biTb MCMONb30BaHbI NPY U3YYEHWN
cnenyrowmx gucumnivH:katanMtmyeckme MeToabl B OpraHMyeckoM CMHTE3e, XMMnsa TBepaoro tena,
reTeporeHHbIN Katanms.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

Pacwmndpposka
Wincpp komnerenuyu npuobpetaemon KoMNeTeHLUn
MK-1 NOHUMAET CYLHOCTb 1 coumanbHy 3HaYNMMOCTb Npodbeccum,
(I'IpOd)eCCI/IOHa}'IbeIe OCHOBHbIX MepcnekTne 1 r|p06neM, onpenendarwmnx KOHKPETHYIO
KOMI'IeTeHLI,I/II/I) obnactb OesTENbHOCTH

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXEH 3HaTb:

- OCHOBHbIE I'Ip06ﬂeMbI, pewaembie Katain3oM B NMNPOMbIWIEHHOCTN;

- CYWLHOCTb SIBIEHWUIA TOMOrE€HHOI0 U reTepOreHHOro Katannsaa, a Takxe ouanKo-XnMmn4eckmx
NPOLIECCOB, NPOVCXOOSIINX Ha MOBEPXHOCTU 1 B MOPUCTOM NMPOCTPAHCTBE KatannaaTtopa Ha
OCHOBHbIX CTaAMsIX KATaMTMYECKOro NpoLecca, MexaHn3Mbl TOMOTEHHbIX 1 reTepPOreHHbIX
KaTanMTU4ecknx npoLeccos;

- OCHOBHbIE€ TUIMbl TOMOr€HHbIX N TreTepPOreHHbIX Katain3aTtopoB, NCMOJIb3YEMbIX B NMPOMbILWIEHHOCTN,

- OCHOBHblE TPaANLMOHHbIE METObI NONYYEHNS PA3NNYHbIX TUMOB KaTanM3aTopoB C 3a4aHHbIMY
xapakTepucTkamm CTPyKTypbl U cOCTaBa.
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2. DONTXEH yMeTb:

NMPUMEHSTb NOJNyYEHHbIE 3HAHWS O OLEHKU BO3MOXHOCTU UCMOJIb30BaHNS TOTO UV UHOMO TUMa
Katanuaatopa B TOM WM MHOM KaTanMTUYeCKOM npoLecce, a TakxXe npu Bblbope cnocoba ero
CVHTEe3a ¢ TpebyeMbIMU XxapakTepucTUKamm CTPYKTypbl, COCTaBa U1, Kak cneactsue,
aKcnnyaTaUNOHHBIMU XapakTepUCTUKaMn, ONS PEEHNS KOHKPETHbIX NMPakTUYeckmx 3anay.

3. DONXEH BnafeThb:

OCHOBHble NpobeMbl, pellaeMble KaTanm3oM B NMPOMbIWIEHHOCTH;

- CYWLHOCTb SIBMIEHWI A TOMOrE€HHOI0 U reTePOreHHOro Katannsaa, a Takxe ouanKo-XnMn4eckmx
NPOLIECCOB, NPOVCXOASIINX HA NMOBEPXHOCTU 1 B MOPUCTOM NPOCTPAHCTBE Katannsartopa Ha
OCHOBHbIX CTaAMsIX KaTaMTMYECKOro NpoLecca, MexaHn3mMbl FOMOTEHHbIX 1 reTepPOreHHbIX
KaTanMTU4ecknx npoLeccos;

NPUMEHATb NONy4YEeHHble 3HaHNA 014 OLEHKN BO3MOXHOCTU NCMNO/Mb30BaHNA TOIo Ui MHOro tmnna
Katanmsartopa B TOM Wi NHOM KaTaJIMNTUYECKOM npouecce, a Takxe rnpu Bbl60pe cnocoba ero
ChHTE3a C TpeﬁyeMbIMl/I XapakTepuctnkamum CTpykTypbl, cCoCTaBa U, Kak cnegcrteume,
aKCnnyataumMoOHHbIMA XapakKTepucTtnkamu, ons peweHnsa KOHKPETHbIX NpakTUn4eCKnX 3anad.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI 3a4€eT B 7 CEMECTpeE.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuUTENbHO" (YAO0B.);

54 banna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 gucumnimHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Pasme ayauTopHOU paborThbl,
nen
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;m"b'/ CemecTpcemectpa (B yacax) KOHTponsi
Nek ImI1pa|(T|/|--|eC|(|/|eJ1a60paTop|-|b|e
u 3aHATUSA paborTbl

1.[Tema 1. BeeneHue 7 1 3 3 0

Tema 2. TeopeTtunyeckme

OCHOBbl FOMOIr€HHOro 1

KONNOKBUYM

2.[reTeporeHHoro 7 2-7 6 5 0 onnokewny

Karanuaa.

Tema 3. ['OMOreHHbIn 1

reTeporeHHbIn KONNOKBUYM

. - 7 -11

3 KNCNOTHO-OCHOBHOM 8 6 5 0

Karanus.

Tema 4. ['OMOreHHblit n

reTeporeHHbIn
4. OKMCNUTENbHO-BOCCTAHO BI/ITZﬂbH b|1|/'|2’ 13 4 4 0

Karanus.
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")""ﬂ;”b'/ Ce"'ec“ocemecrpa (B yacax) ‘ll(ompg?mp
ay Nekumm MpakTnyeckmelllaboparopHbie
3aHATUSA pabortbl

Tema 5. KOHTPOSIbHAas
5.[MeTannokoMnnekcHblIin 7 14 3 3 0 paboTta

KaTtanua.

Tema . NITorosas 3avet
. 7 0 0 0

doopma KOHTponsA

Ntoro 22 20 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. BBepeHune
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

Ponb katanusa n katannuTuyeckmx TEXHONOMN B CTAHOBNEHUMN N passnTtnn COBpeMeHHOIZ
NPOMBIWIEHHOCTU, X 3Ha4YeHWe ONns pelweHns np06neM 9KOHOMUKWN, 3KONOrnn, sHepreTukn.
CYI.LI,HOCTb " O6LI.I,I/I€ npuHUUNbI Katanni3a, Tunbl KaTannTn4eCknx npoueccos.

npaktnyeckoe 3aHsitne (3 4aca(os)):

MpakTuyeckmne 3aHATUS NO NPUHLMNAM KaTannaa.

Tema 2. TeopeTnyeckme 0OCHOBbl FOMOreHHOro U reTeporeHHOro Karanamaa.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

OcHoBHble cTagun katanuTuyeckoro npouecca. NpomexyToyHble coefMHeHUs B katannse, (oopMbl
B3aMMOOENCTBUSA KaTaim3aTopoB C peareHTamn B cny4yae Karanmaa B ra3oBoi 1 Xnakonm gpasax, a
TakXe Ha NoBepXHOCTU TBepbIX Ten. PakTopbl, onpenensome CKOpoCTb KatannTuyeckom
peakunn. Katanusartopbl, onpegeneHue, knaccugukaums. OCHOBbI NpeaBUAeHNS Katanutn4yeckoro
neicteums. MNpobnema Boibopa oNTUMaNbHOro Katannaartopa, MPUHLMN FrEOMETPUYECKOrO U
SHEepreTn4eckoro CoOOTBETCTBUS. AKTUBHbIE DOPMbI FOMOMEHHbIX 1 FeTEPOreHHbIX KaTann3aTopos.
HocuTtenb, akTUBHbIA KOMMNOHEHT, BbINONHAeMble PYHKUMU. OCHOBHbIE XapakTepuCcTUKn
KatannsaTopoB: aKTUBHOCTb, YAeNbHAS aKTUBHOCTb, CENIEKTUBHOCTb, CTABMIBHOCTb, MEXaHNYECKNE
CBOWCTBA, 3aBMCUMOCTb OT YCNOBWUA NPUrOTOBNEHNS. TEKCTYpHblE XapakTepPUCTUKN KaTann3aTopos,
onTumanbHas cTpykTypa. OCHOBHblE 3Tanbl U METOAbI MPUrOTOBNEHNS KaTtannaaTopos. [Npobnema
Bbibopa cnocoba NpUroToBNEHNS C TOYKU 3PEHNS €r0 BIMSHMS HA CBOMCTBA NOMy4aeMOoro
katannsaTtopa. OCobeHHOCTM PU3NYECKOW N XMMUYECKO ancopbummn. Kputepmm, noTeHumnanbHbIe
KpuBble. TepMnHONOrus 1 Knaccugukaumns nopucTbix MaTepmanos, OCHOBaHHbIE Ha pa3mepax nop u
0COBEHHOCTSX MPONCXOAAWMNX aACOPOLIMOHHBIX MPOLLECCOB. VI30TEPMbI MOHOMONEKYNAPHOW
apcopbunn JleHrmiopa, M'eHpu. Tunbl n3otepm. MeTonbl onpeaeneHns BENMYNHbI MOHOCNTOHOA
apcopbunn. Mogenb bpyHayapa-Ommeta-Tennepa (B3T), pacyeT yaenbHoi nosepxHoctn no b3T.
CpaBHWTENbHDBIA METOL aHanM3a n30Tepm ancopbummn, OCHOBaHHbI Ha UCMONb30BaAHWN
CTaH4apPTHbIX N30TEPM aacopbuun. t-rpadomkin, OTKNOHEHNS OT naeanbHocTu. MpumeHeHne Metona
NS onpeneneHns obbema MMKpo- 1 Me3onop. KanunnspHas KoHaeHcauus. XapaktepHble
0CcobeHHOCTM 06paTMMOit 1 HEOOPATMMO KanUNNAPHON KOHAEHCAUUN B PA3/INYHBIX MOPUCTbIX
Tenax. slBneHue ructepesunca, NPUYMHbL. TUnbl rTMCTEPE3nCHbIX NeTenb. Knaccudeckne ypasHeHUs
Teopumn KanunnapHocTn: ypasHeHue Jlannaca-tOHra, KenbBnHa v 1.4. icnonb3oBaHme SBneHus
xemocopbunn ons nccnenoBaHns COCTOSHNUS (AMCNEPCHOCTb, CTENEHb OKUCNEHMNS) aKTUBHOMO
KOMNoHeHTa. MexaHn3Mbl FOMOreHHbIX U reTePOreHHbIX KaTanuTnieckmx peakumnin. CKopoctum u
KWHeTn4eckne Mogenu katanutnyeckmx peakunin. Mogens JleHrmiopa-XuHwensyna, Pnguna-onu,
NX MPUMEHEHME N OrpaHNYEeHs.

npaktudeckoe 3aHsitne (5 yaca(os)):

[MpakTnyeckne 3aHATUS MO FOMOrEHHOMY N FreTEPOreHHOMY Katanmay.
Tema 3. FOMOreHHbIN N reTeporeHHbIW KUCNTOTHO-OCHOBHOM KaTanus.
JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):
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[TOMOreHHbIN 1 reTeporeHHbI KUCNOTHO-OCHOBHOW Katanus. OnpeneneHne KUCNOoTbl U OCHOBaHUS
no bpeHcteny n Jlbloncy. YpasHeHue ["ameta, doyHkumns kmcnotHocTu ['amerta. "Xectkme" n
"Markue" Kmcnotbl 1 ocHoeaHus. Metoabl onpeneneHns KNCNOTHOCTU: UHAMKATOPHbINA,
TUTPUMETPUYECKIMIA, METOL afcopbumm razoobpasHbIX OCHOBAHWUIA, METOL, 30HI0BOA
VK-cnekTpockonun. CBEpPXKMCNOTbl 1 CBEPXOCHOBaHUSA Kak Katannaatopbl. MexaHn3Mmbl
BO3HVWKHOBEHWNS KUCNOTHOCTUN ¥ CBepxkucnoT. Katanusa okcuaamu. HaonsuaoyanbHble oKCUabl.
Okcmabl antoMuHKS, kKnaccndomkaums, cTpyktypa. Cnocobbl NonyyYeHns, perynmpoBaHune
CTPYKTYPHbIX M TEKCTYPHbIX XapakTepucTuk. KncnotHo-oCHOBHblE CBOMCTBA OKCUO0B antOMUHMS,
cnocobbl MOANMPULIMPOBAHNS KUCIOTHO-OCHOBHbIX CBOMCTB. KMCNOTHO-OCHOBHbLIE CBOWCTBA APYriX
NHOMBUAYaNbHbIX OKCUO0B. KNCNOTHO-OCHOBHbIE CBOMNCTBA CMELWaHHbIX okcuaoB. Karanua
ueonutamn. LleonuTtbl, Tunbl, kKnaccudomkaumns, CTPyKTypa, MoONeKynsapHO-CUTOBbIE CBOMCTBA.
OcHoBHble cnocobbl Nony4eHust LeonntoB. KNCnoTHO-OCHOBHbIE CBOMCTBA LIEONNTOB,
MOANCOMUMNPOBAHNE KMCNOTHO-OCHOBHBIX CBOMCTB. OHHbIN 06MeH. Mpobnembl 1 nepcnekTusbl
NPOMBbILNIEHHOIO NCMOMb30BaHMSA LIEONIMTOB B KA4eCTBE kaTanm3aTtopos 1 aacopbeHTos. Jpyrue
KatanmTuyeckmne CUCTEMbI: Me30CTPYKTYpHble MaTepuansl (MCM), reTepononmMkmMcnoTbl, ctonbyartbie
FNWHbI, pocdpathl, cynbdpatbl. CTpoeHme, cocTaB, cnocobbl NONyYeHUsl, KUCNOTHO-OCHOBHbIE
CBOICTBA, NPO6EMbI 1 NEPCMNEKTVBbI MPOMBbIWNEHHOrO UCMONb30BaHUSI.

npaktnyeckoe 3aHsitne (5 yaca(os)):

[MpakTnyeckmne 3aHATMS MO rOMOreHHOMY U reTeporeHHOMY KNUCNOTHO-OCHOBHOMY KaTannay.
Tema 4. [OMOreHHbIV N reTeporeHHbIN OKUCINTENbHO-BOCCTAaHOBUTENbHbIN KaTanus.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

["OMOreHHbIN 1 reTeporeHHbIi OKMCNUTENBbHO-BOCCTAHOBUTENBHBIN KaTannad. AKTMBHbIE (DOPMbI
KMcnopoaa Kak OKUCNUTENS, CTPYKTYPHbIA KMCNOPO4, NnapumanbHoe 1 NonHoe okucneHne. Katanus
meTannamu. Mogenn akTMBHbIX LLeHTPOB. CTPYKTYPHO-YyBCTBUTENbHbIE 1
CTPYKTYPHO-HEYYBCTBUTENbHbIE KaTanutmyeckne peakuun. OCHOBHblE hakTopbl, ONpeaensowme
KaTanmTUy4eckyto akTUBHOCTb METaOoB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MpakTuyeckne 3aHATUS NO FOMOrEHHOMY U reTePOreHHOMY OKMUCINTENBbHO-BOCCTAaHOBUTENBHOMY
Katanuay.

Tema 5. MeTannokoMmnnekCHbIA Katanus.
JNIeKLMOHHOoe 3aHsiTne (3 4aca(oB)):

MPVHLUMMBI KaTaNUTUYECKOro AeCTBMS METaNNOKOMMNEKCHbIX kaTanusatopos. CTaaun npouecca,
KOMMNnekcoobpasoBaHne Kak OCHOBHas CTaausi mpouecca akTmBauuy Monekyn pearvpyowmnx
BEWeCTB, OCHOBHbIE CTaauV NeperpynnupoBOK MeTanoopraHnyeckmx coeguHeHunii. Katanus
KnacTepamu. 3akpen/eHHble MeTanNoKOMMIEKChl Kak KatannmaaTopbl.

npaktnyeckoe 3aHsitne (3 yaca(os)):
MpakTnyeckmne 3aHATUS NO METANIOKOMMNIEKCHOMY KaTtanunay.

4.3 CTpyKTypa n copepxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Pasnen Cemectp| Heaens camocTosﬁeanoﬁ TpYAOeMKOCTb) ;%%%:L:‘T’:;Eggﬂn
AucumnnuHel cemecTpa paboTbl (B yacax) paboTbl
CTYHEHTOB
noaoroToBeka K
Tema 2. TeopeTnyeckue EZ;EQE%VMY
OCHOBbI FTOMOIreHHOro n
2.[reTeporeHHoro 7 2.7 |TOPETMHECKOTO 14 KONNOKBUYM
KaTanmaa. NEKUNOHHOro
martepwana; -
npopaboTka
TeopeTnyeckor
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Buabl
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB
noaroToBka K
KONNOKBUYMY
Tema 3. ['OMOreHHbIN 1 n3yyeHve
3. reTeporeHHbIn } v g-11 |reopeTnueckoro 9
KMWCNOTHO-OCHOBHOM NEeKUNOHHOro
Karanms. maTtepvana; -
npopaboTka
TeopeTuyeckor

noaroToBka K
KOHTPONbHOW
paboTe usyyeHve
Tema 5. TEopeTnyeckoro
5.|MeTannokomMnnekCHbIn 7 14 [nekumoHHOro 7
KaTanuma. marepmana; -
npopaboTka
Teopet

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

KONNnNokenym

KOHTPO/bHAS
paboTta

NTtoro 30

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

- pa3bop KOHKPETHbIX MPaKTUYECKUX CUTYaLNIA;

- pelweHne CMOAENNPOBAHHBIX MPAKTUYECKUX 3a4a4 U NPobnem, BO3HMKAIOWMX B NMPOMbILWNEHHOM
NpPOV3BOACTBE;

- BCTPEYM C POCCUIACKMMM CrieumanncTamMm B 06nacTv NPOMbIWNEHHOrO Katanuaa n agcopbunn, a
TakXe NPencTaBUTENSIMU POCCUACKMX KOMMAHWI - NPOM3BOAUTENEN KaTanm3aTopoB 1 aacopbeHTOB.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBeneHue
Tema 2. TeopeTuyeckme 0CHOBbl FOMOreHHOIro U reTeporeHHOro Karanamsa.
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:
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Konnokeuym no pazgenam 1 n 2. 1. CywHOCTb SIBNEHUI KaTannaa, TUMbl KaTanMTu4yeckmx npoLeccos.
2. OCHOBHble CTaaum KatanuTM4yeckoro npouecca. ®opmMbl MPOMEXYTOHHOIO XMMUYECKOrO
B3aMMOLENCTBMSA Npu Katannse. Ponb reoMetTpryeckoro 1 sHepretTnyeckoro oaktopos npu
B3aVMOLENCTBMM peareHToB C katanusaTtopoM. 3. dakTopsbl, onpenensolmne CKopocTb
KaTanuTudeckon peakumun. 4. OnpeneneHne KkatannaaTopa, knaccudpukaums katann3aTopos Ha
OCHOBE XUMMYECKOro 1 ¢pa3oBoro coctaBoB. OCHOBHbIE KOMMOHEHTbI KaTtanm3artopa, BbiNoHAEMbIE
doyHKUMK. 5. OCHOBHbIE XapakTEPUCTUKN KaTann3aTopoB: akTUBHOCTb, YAeNbHAs akTUBHOCTb,
CeNneKTMBHOCTb, CTabMNbHOCTb, MEXaHn4yeckune ceoicTea. 6. OCHOBHbIE aTarbl 1 METOAbI
NPUroTOBNEHNS KaTannaaTopos. BnvsHue cnocoba NpuroToBneHNs Ha OCHOBHbIE XapakTepUCTUKM
katannsatopa. 7. OCHOBHbIE pa3nnyms OU3NYECKO 1 xmMmyeckor agcopbumnn. Kputepuum,
noTeHumanbHble KpuBble. 8. 130TepMbl MOHOMONEKynsipHo aacopbuun JleHrmiopa, M'eHpu. Tunbl
n3otepM. 9. Metoabl onpeneneHns BennymHbl MOHOCNOMHOM ancopbummn. 10. Moaenb
BpyHayapa-OmmeTa-Tennepa (B3T), pacyeT yaenoHon nosepxHocTn no 63T. CpaBHUTENbHbIN
MEeToA aHanmaa n3oTepM ancopdbumm, OCHOBaHHbIN Ha MCMONb30BaHNM CTAHAAPTHBIX N30TEPM
aacopbuun. 11. t-rpadoukn, OTKNOHEHNS OT naeanbHocTh. NMpuMeHeHne MeToaa Ans onpeaeneHns
obbema Mukpo- u Me3onop. 12. OcobeHHOCTV 06paTMOi 1 HEOBPATNMON KanUINSPHO
KOHAEeHcauun B pasnnyHblX NOpuUCTbIX Tenax. Knaccmyeckne ypaBHEHNS Teopumn KanunnspHOCTH:
ypaBHeHue Jlannaca-tOHra, KenberHa u 1.4. 13. SBneHue ructepesnca, NpuynHbl. Tunbl
rmcTepesncHbIx netenb. 14. Xemocopbums. Micnonb3oBaHue sBneHns xeMmocopbuunn ons
nccnenoBaHUs COCTOSHUS (AMCNEPCHOCTb, CTENEHb OKUCNEHNS) aKTUBHOMO KOMMOHEHTa
katanmsaropa. 15. MexaHn3Mbl FOMOreHHbIX KatanuTn4eckux peakumi. 16. MexaHn3mbl
reTeporeHHbIX katanuTnyeckux peakunin. Mogens JleHrmiopa-XuHwensyna, Puaouna-onu,
NPUMEHEHWE 1 OrPaHNYeHns.

Tema 3. ToMOreHHbIN U reTeporeHHbIA KUCNOTHO-OCHOBHOW KaTanus.
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

Konnoksuym no pasgeny 3. 17. [OMOreHHbI KUCNOTHO-OCHOBHOW Katanus. OnpegeneHne KNCNoThl 1
ocHoBaHua no bpeHcteny u Jlbioncy. 18. YpasHeHve ["ameta, pyHKUMS KncnotHocTn [ramera.
"Xectkume" n "Msarkne" Kucnotbl n ocHoBaHusA. 19. CBEPXKNCNOTbI U CBEPXOCHOBAHUS Kak
karannsatopbl. MexaHn3Mbl BO3HUKHOBEHWS KUCNOTHOCTU Y cBepxkncnort. 20. 'eTeporeHHbIin
KMCNOTHO-OCHOBHOM KaTanua. Katanus okcugamu. Okcrabl antoMUHNS, Knaccudumkaums, CTpykTypa.
Cnocobbl Nony4yeHns, perynnpoBaHne CTPYKTYPHbIX M TEKCTYPHbIX XapakTepUCTUK. 21.
KncnoTHO-OCHOBHbIE CBOMCTBA OKCMAOB antoMUHKSA, CNOcoObl MOAMONLMPOBAHUS
KMCNOTHO-OCHOBHbIX CBOMCTB. 22. KNCNOTHO-OCHOBHbIE CBONCTBA APYrnX MHANBUAYANbHbIX OKCUOOB.
KncnoTHO-0CHOBHbIE CBOMCTBA CMellaHHbIx okcnaos. 23. Katanus ueonuramu. LleonuTbl, Tunbl,
Knaccudpukauus, CTpykTypa, MONekynsipHo-CUToBble cBOMCTBA. OCHOBHbIE CNOCOOLI NONYyYeHMS
ueonntoB. 24. KNCNoTHO-OCHOBHbIE CBONCTBA LEONUTOB, MOANGULMPOBAHMNE KUCNOTHO-OCHOBHbIX
CBOMNCTB. NOHHbIN 06MeH. 25. Me3ocTpykTypHble matepuansl (MCM), cTpoeHue, coctas, cnocobbi
NONy4EHMNS, KNCNIOTHO-OCHOBHbIE CBOWCTBA. 26. [€TepononnKncnoThl, CTpOeHMe, coctas, Cnocobbl
nony4eHns, KUCNOTHO-OCHOBHbIE CBOMCTBA. 27. MeToabl onpeneneHns KUCNOTHOCTM: UHAMKATOPHbINR,
TUTPUMETPUYECKIMIA, METOA afcopbumm ra3o06pasdHbIX OCHOBaHWUIA, METOL, 30HI0BOA
VK-cnekTpockonun.

Tema 4. FOMOreHHbIV N reTeporeHHbIW OKUCNTENIbHO-BOCCTAHOBUTENbHbIN KaTanus.
Tema 5. MeTtannokoMmnnekCHbIN Katanus.
KOHTpONbHas paboTta , NpUMepHbIE BOMPOCHI:

KoHTponbHas pabota no pasgeny 5. 32. Katanutuyeckoe neictesme MeTaniokoMMIeKCHbIX
katanmaatopoB. OCHOBHble CTaamu kaTanutuyeckoro npouecca. 33. KomnnekcoobpasoBaHue Kak
OCHOBHas CTagums npouecca aktmsauumn Monekyn pearupytowmx sewects. 34. OCHOBHble cTaann
neperpynnupoBOK METaNN00PraHM4yeckmx coegnHeHunin. 35. Katanna knactepamu. 3akpeneHHble
METanNoKOMMNEKChl Kak KatannaaTopsl.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 3a4eTy:
CamocTosiTenbHast pabota ctyneHToB (CPC) Bko4aeT cneaytolwme Buabl:
- N3y4YEeHNE TEOPETNYECKOrO NEKLIMOHHOMO MaTepmana;
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- NnpopaboTka TeopeTMYEeCcKoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs U OOMNOAHUTENbHAS
nutepartypa).

MpnMepHbIl NepeyeHb BOMPOCOB K 3a4eTy U KONTOKBMyMaM (KOHTPONb CaMOCTOSITENbHON paboThbl)/
Konnoksuym no pasgenam 1 un 2.

1. CyWwHOCTb SIBNEHUI KaTanmaa, TUMbl KaTanMTU4yecKmnx NpoLeccos.

2. OCHOBHble CTaaMmM KaTanMTnyeckoro npouecca. PopMbl MPOMEXYTOYHOrO XMMUYECKOr0o
B3aMMOOENCTBUS Npu katanuae. Ponb reoMeTpmnyeckoro 1 aHepreTMyeckoro pakTopos npu
B3aMMOOENCTBUN peareHTOB C KaTtann3aTopoM.

3. dakTopbl, oNpenenstowme CKOpPoCTb KatannmTnyeckon peakumu.

4. OnpepeneHne katanuaartopa, Knaccugukaumns Katanm3atopoB Ha OCHOBE XMMUYECKOTO U
pa3oBoro coctaBoB. OCHOBHblE KOMMOHEHTbI KaTanuaaTopa, BbiNONHSAEMblE (OYHKLIMN.

5. OCHOBHble XapakTepUCTKM KaTtanna3aTtopoB: akTUBHOCTb, yAeNbHas aKTUBHOCTb, CENEeKTUBHOCTb,
CTabunbHOCTb, MEXaHNYEeCKNe CBOMCTBA.

6. OCHOBHble 3Tanbl U METOAbI NPUroToBNEHNA KaTann3aTopoB. BnusHune cnocoba NPUroToBIEHNA
Ha OCHOBHbIE XapaKTepPUCTUKKN KaTanmnaaropa.

7. OCHOBHbIE pa3nunyns Pnsn4eckom 1 xummyeckon agcopdbumm. Kputepum, noteHumanbHble
KpvBble.

8. N3oTepMbl MOHOMONEKYNSPHOIN ancopbunm Jlenrmiopa, MeHpu. Tunbl M30TEPM.
9. MeToabl onpeneneHns BennymMHbl MOHOCNONHOM aacopbunm.

10. Monenb BpyHayapa-OmmeTta-Tennepa (b3T), pacyeTt yaenbHon noBepxHocTy no BAT.
CpaBHUTENbHbI METOA aHanM3a n30TepM aacopbumnmn, OCHOBaHHbI Ha NCMONb30BaHUN
CTaHOapTHbIX N30TEPM aacopbumm.

11. t-rpadoukn, OTKNOHEHUS OT naeanbHoCcTu. MNprMeHeHre MeToaa Ans onpeneneHns obvema
MUKPO- 1 Me30nop.

12. OcobeHHOCTM 0bpaTUMOi N HeobpPaTUMOIA KanNMINSPHOM KOHAEHCALMM B PA3NNYHbIX MOPUCTbIX
Tenax. Knaccmyeckue ypaBHeEHMS TEOPUN KanuinspHoCcTy: ypaBHeHue Jlannaca-tOHra, KenbBrHa u
T.0.

13. SlBneHue ructepesanca, NpuymHbl. TUnbl TMCTEPE3NCHBIX NETENb.

14. Xemocopbuus. icnonb3oBaHune sBNeHNS xeMocopbuun Ans uccnenoBaHms COCTOSHUS
(BMCNepcHOCTb, CTEMEHb OKUCNEHMS) aKTUBHOIO KOMMOHEHTA KaTanusaTopa.

15. MexaHn3Mbl FOMOreHHbIX KaTanmuTuyeckmnx peaKLu/||7|.

16. MexaHn3Mbl reTeporeHHbIX Katanutuyeckux peakumin. Mogenb JleHrmiopa-XuHwensyna,
Pvnouna-9nn, npuMeHeHne n orpaHnyeHns.

Konnokeuym no pasgeny 3.

17. [OMOreHHbI KNCNOTHO-OCHOBHOW KaTtanua. OnpeaeneHne KNCnoTbl U ocHoBaHUs nNo bpeHcTeny
n Jlbroncy.

18. YpaBHeHue [NameTa, doyHKumMs kucnoTHocTh ["amerta. "XecTtkue" n "Markne" Kucnotbl 1
OCHOBaHuA.

19. CBEpPXKNCNOTbI M CBEPXOCHOBAHNS Kak kaTanuaaTopbl. MexaHn3Mbl BO3BHUKHOBEHNS
KWCNOTHOCTWN Y CBEPXKUCIIOT.

20. eTeporeHHbI KNCNOTHO-OCHOBHOW KaTtanua. Katanms okcuaamu. Okcuabl antoMUHUS,
Knaccudomkaumsi, ctpykTypa. Cnocobbl Nony4YeHusi, perynmpoBaHne CTPYKTYPHbIX 1 TEKCTYPHbIX
XapakTepucTUk.

21. KUCNOTHO-OCHOBHbIE CBOMCTBA OKCUAO0B antOMUHUS, CMOCOObI MOANOULIMPOBAHUS
KMCNOTHO-OCHOBHbIX CBOMCTB.

22. KNCNOTHO-OCHOBHbIE CBOWCTBA APYrnX UHAMBUAYANbHbIX OKCUO0B. KNCNOTHO-OCHOBHbIE
CBOWCTBA CMELWaHHbIX OKCKO0B.

23. Karanua ueonutamu. Lleonntsbl, TMMbl, Knaccudoukaums, CTPyKTypa, MONeKynsipHO-CUTOBbIE
cBoricTBa. OCHOBHbIE CNOCOObI NONYyYEHNS LLEONNTOB.

24. KNCNOTHO-OCHOBHbIE CBOWCTBA LEEONUTOB, MOANGULMPOBAHMNE KUCNOTHO-OCHOBHbIX CBOMCTB.
NOHHBIA 0OMEH.
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25. Me3ocTpykTypHble Matepuansl (MCM), cTpoeHune, cocTaB, cnocobbl NonyyYeHus,
KMCNOTHO-OCHOBHbIE CBOMCTBA.

26. reTep0I'I0ﬂI/IKI/ICﬂOTbI, CTpOeHune, cocTtas, cnocobbl nony4yeHuns, KNCNOTHO-OCHOBHbIE CBOWCTBA.

27. MeTobl onpeaeneHnst KUCNOTHOCTA: MHANKATOPHBIA, TUTPUMETPUYECKINIA, METOA aacopbumm
ra3oobpasHbix OCHOBaHWIA, MeTo 30Ha0BoM K-cnekTpockonuu.

Konnoksuym no pasgeny 4.

28. OKMCNNTENbHO-BOCCTAHOBUTENbHBIV KaTanua. AKTUBHbIE (POPMbI KMCNOPOAa Kak OKUCITens,
yyacTue CTPYKTYPHOro KMcnopoaa.

29. NapumanbHoe 1 NOHOE OKUCNEHME.

30. Katanua metannamu. Mogenu akTnBHbIX LEHTPOB. CTPYKTYPHO-4yBCTBUTENbHbBIE U
CTPYKTYPHO-HEYYBCTBUTENbHbIE KAaTanUTUYECKME peakuunn.

31. OcHoBHbIE (hakTOpbl, ONPeaensaowme KatanmTnieckyto akTMBHOCTb META/OB.
Konnoksuym no pasgeny 5.

32. Katanutuyeckoe oencreme MeTanoKOMMNNEKCHbIX Katanm3atopos. OcHoBHble cTaguu
Katanntn4eckoro npouecca.

33. KomnnekcoobpasoBaHue kak OCHOBHAas CTaamsi NpoLecca akTuBaumnmy MOnekyn pearupyowmx
BELWeCT..

34. OCHOBHbIE CTaauKN NeperpynnmMpoBOK METaNNIO0PraHNYeCKNX CoeanHEHWIA.
35. Karanua knactepamu. 3akpenneHHblie METaNNOKOMMNEKCHI Kak Katanm3aTopbl.

7.1. OcHOoBHas nuTeparypa:
1. Kpbinos O.B. NeTeporeHHbIin katanna: YyebHoe nocobue ans BY3o.. M.: VKL "AkapnemkHura”,
2004.

2. ®eHenoHoB B.b. BeegeHve B omanyeckyo XmumMmnio oopMmnpoBaHns cynpamonekynspHom
CTPYKTypbl afcopbeHToB 1 kaTanusaTopos. HoBocmbupck: N3a-so CO PAH, 2004.

7.2. [lononHutenbHasa nuteparypa:

1. KonecHukos .M. Katanus n nponssoncrteo karanusatopos. M.: N3a-so "TexHuka" TYMA 'PYTIMT,
2004.

2. bopyukui N.1N. Katanutnyeckme npouecchbl Nony4eHns yrnesoaopoaos pa3BeTBNeHHOro
cTpoeHus. Cnb: HMO "lMpodpeccronan”, 2010.

3. Kypcbl NoBbllWweHNs KBanugpmkaumm no katanuaatopam u KatanmTmyecknm npoueccam (Kypcbl no
katanuay). C6. nexumin. HoBocubumpck: K CO PAH, 2002.

4. Katanutnyeckui onsamH - ot uccnenoBaHuii Ha MONEKYNSPHOM YPOBHE A0 NPakTU4eCcKom
peanusaumun. 1-asa MexayHapoaHas Wwkona-KoHepeHLMS MONOAbIX y4eHbIx No katanmay. Co.
matepuanos. Hosocnbupck: N3n-so CO PAH, 2002.

5. ManyeHkos .M., lebenes B.I1. Xumnyeckas knHetuka n katanus. M.: Xumus, 1974,

6. Mactepc K. 'oMoreHHbIi kaTanus nepexodHbiMi Metannamu. M.: Mup, 1983

7. MeTtoonyeckme paspaboTkm K 0bweMy npakTukyMmy no anektpoxmmmmn. Kasano: KOY 2012, 74 c.
8. Hakamypa A., Llyuyn M. INpuHUMNbI 1 NpUMeHeHne roMoreHHoro karanuaa. M.: Mup, 1983.

9. Cettepcomng Y. MNMpakTuyecknii Kypc reteporeHHoro katanusa. M.: Mup, 1984.

7.3. UHTepHeT-pecypcChbl:

Scirus - for scientific information. - www.Scirus.com

WHctutyT katannsa uM. . K. bopeckosa CO PAH . - www.catalysis.ru
poccumnckas MHgopMaumnmoHHas ceTb - Www.chem.msu.ru
XMmyeckas TexHonorus . - www.chemicals-technology.com.projects
AnekTpoHHas bubnuoteka. - www.rushim.ru
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8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COMNAacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHMe ONCUMnInHbI "COBpeMeHHbIe I'Ip06ﬂeMbI kartanmsa" npeanonaraetT NCnonb3oBaHUe
cnepnywouero MmatepumalibHO-TEXHNHECKOro obecneyeHuns:

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
cneumanbHocT: 020201.65 "®yHoameHTanbHas u NpuknagHas xmmMma" 1 cneumnannsauum
dusmnyeckas Xmumns .
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