DHIeJIbCCKUM TEXHOJOTUUECKUN MHCTUTYT ((ruirai)
(denepanbHOTO TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO
YUPEXKIEHHUS BBICIIIET0 00pa30BaHMsI
«CapaToBCKUI TOCyAapCTBEHHBIA TEXHUYECKUN yHUBepcuTeT uMenu ["arapuna FO.A.»

Kadenpa "Texnonorus u 060pya0BaHHEe XUMUIECKHX,
HeTerazoBbIX U MUIIEBBIX TPOU3BOJICTB"

PABOYAA NMPOINrPAMMA

10 TUCUMILINHE
b.1.3.12.2 «KaTamuTudecKue Mpouecchl B TEXHOJIOTHH HEDTEXUMHIECKOTO CHHTE3a
Hanpasiaenune noarotosku 18.03.01 « XuMuueckast TEXHOJIOTHS
[Tpodunb «Hedrexumus»

KBanudukauus seinycknuka: BAKAJIABP

dbopma 00yueHus — 3a04Hast
Kypc — 4

cemectp — 8

3a4€THBIX eIUHUIl — 4

BCero yacoB — 144

B TOM YHCJIE:

JeKIuu — 6

MPaKTUYECKUE 3aHATHS — 4
7abopaTOpHBIE 3aHATUS — HET
camocTosATenbHas pabora — 134
IK3aMeH — 8 cemecTp

3a4eT — HET

PI'P — Her

KypcoBasi paboTa — HET
KYpPCOBOM MTPOEKT — HET

Pabouas nporpamma o0cCy:k/eHa Ha 3aceaHUU
kadenpsr TOXII

20.06.2022 rona, nmporokoia Nel0

3aB. xadenpoit_tlewyo H.JLJIeBkuHa

Pabouas nporpamma yTBepkaeHa

Ha 3acenanuu Y MKH nanpasnenuss HOI' /]
27.06.2022 rona, npotokoJ Ne5
[Tpencenarens YMKH tekungH.J1.JIeBkuHa

Durensc 2022



1. Hean " 3agaum OCBOCHHS AMCUMIIIIMHBI
Heabro u3zydenus puctmmuivabl b.1.3.12.1  «Karanutuyeckue mporeccsl B
TEXHOJIOTUM HE(PTEeXMMHUUYECKOTO CHUHTE3a» SBISETCA pPa3BUTHE Yy CTYACHTOB
KBaJIM(ULMPOBAHHOTO, IPOMBIIIJIEHHO U 3KOHOMUYECKHM 00OCHOBAHHOI'O MOAX0/1a
K PpELICHHUIO TEXHOJOTMYECKUX 3aJa4 B 00JIaCTU XHMHYECKOW KHUHETHKU U
KaTaJn3a MPUMEHUTEIBHO K MPOMBILIIIEHHBIM MTPOLECCAM.

3agayamMu U3yYeHUs QUCHUIINHBI SBIISIOTCS:

- (opmupoBaHue 3HaAHUN HEOOXOIMMBIX [JIsi Pa3pabOTKU COBPEMEHHBIX
TEXHOJIOTHUM, TPEAYCMAaTPUBAIOIIHNX MOBBIILIEHUE CKOPOCTH XUMUYECKUX PEAKLIUNA;

- U3y4YEHUE MEXaHU3Ma MPollecca TOMOIN€HHOr0 M reTepOreHHOro KaTaiau3a,
B3aMMOCBSI3M CKOPOCTH XUMHUYECKHUX ITPOLIECCOB M MaTepuasa KaTalau3aTopa;

- OCBOEHHME METOJ0JIOTMH BbIOOpa MaTepHalla Karajau3aropa B 3aBUCHUMOCTHU
OT MPUPOJBI XUMUYECKHUX IIPOLIECCOB B MPOMBIILIIIEHHOCTH;

- O3HAKOMJICHME C TEXHOJIOTMEH TIOJNyYEHHsI KaTaau3aTropoB, HUX
JKCIUTyaTalliy, YTUIU3ALUHI B IPOMBIIUIEHHOCTH.

2. Mecrto AUCHUIIHHBI B CTPYKTYpe 0011 BO
Jucunmummaa  b.1.3.12.1 «Karamutnueckne mpoueccel B TEXHOJOTMH
HEe(TEXUMUYECKOTO CUHTE3a» OTHOCUTCS K 070Ky 1: nucturinHa mo Beioopy OOIT

BO B npodune «Hedbrexumusi». Jljig oCBOSHHUS JAHHOW MUCIUILIMHBI CTYJCHT

JIOJDKEH 3HATh OCHOBHBIE THUIIBI XMUMHYECKUX CHCTEM, MEXAHH3M XUMUYECKHUX
peakuuii, MPUHLMIBI XUMUYECKUX U (U3UKO-XMMHUYECKUX METOJIOB aHaju3a,
OPUHITUIIEI  MPOMBINIJICHHOTO ~ TPOW3BOJCTBA,  CJIEAOBATEIbHO  U3YYUTh
JTUCHMIUIMHBI y4eOHOro IulaHa TOATOTOBKM OakanaBpa: b.1.1.9 «OO6mas wu
Heoprannueckas  xumus», b.1.1.10  «Opranmueckas xumus»  b.1.1.11
«AHanUTUYECKas XUMHUS W (DU3MKO-XMMUYECKHe MeToAnl aHanuza; b.1.1.12
«Dusnueckas xumus»; b.1.1.12 «IIpomeccel u ammapaTsl XHUMHYECKOH
texnonorun»; b.1.1.14 «Oxomorus»; b.1.3.5.1 «XumMus wu TeXHOIOTHUA
oprannveckux BemniecTB»; b.1.1.20. «O6mas xumudeckas TexHojorus»; b.1.2.12
«IIpomecchl m ammapatbl xumuueckoi TexHosorum»; b.1.2.10 «Texuonorus

HC(I)TﬁXI/IMI/I‘ICCKOFO CHHTC3a»



3. TpeOoBaHuA K pe3yabTaTaM 0CBOEHHS AU CIATIIUHBI

N3yuenne AUCIUIUIMHBI HAMpaBiIeHO Ha (QOpMUPOBAHHUE CIICTYIOITNX
KOMIIETEHITUM:

- CHOCOOHOCTBIO M TOTOBHOCTBIO HCMOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBCHHO-HAYYHBIX TUCIUIUIMH B IIpodeccnonanbHoi nestenbHocTr (OITK-1);

- TOTOBHOCTh MCIOJIb30BAaTh 3HAHWE CBOWCTB XMMHYECKHX AJIEMEHTOB,
COCIMHCHUN ¥ MaTEPHUAJIOB Ha MX OCHOBE TSI PEIICHUS 3a7a4 MpodhecCHOHATBHOM
nesareapHoctH (I1K-18);

B pe3synbraTte n3yyeHus IUCHUIUIMHBI CTYJICHT JOJKEH:

3.1 3naTh:

- KJIacCU(PUKAIIUIO KaTaIn3aTopoB;

- MEXaHU3M I'OMO- ¥ T€TEPOrE€HHBIX KaTaIMTUYECKUX MPOLIECCOB;

-  METOAWKU pacueTra KHUHETHUYECKUX [apaMeTpOB  KaTATIUTHUUYECKUX
MPOIIECCOB B XUMHYECKON MTPOMBIILICHHOCTH;

- TpUHUUIBI BbIOOpa MaTepuana KaTajau3aropa B 3aBUCHUMOCTH OT
XUMHYECKOT0 Ipoliecca;

- OCHOBBI ITPOU3BO/ICTBA KATAJIN3aTOPOB;

- OCHOBBI TEXHUKH IKCIUTyaTallUM KaTalu3aTOPOB B IPOMBIIIJIEHHOCTH.

3.2. YmeTh:

- 00BSCHUTH MEXaHU3M KaTAJIUTUUECKOTO MPOMBIILIEHHOTO MPOoIecca;

- TMpPOBOJAUTH BBHIOOp Marepuaja KaTajiu3aropa B 3aBUCUMOCTH OT
XUMHYECKOTO TpoIIecca.

3.3. Braaers:

- 3HAHUSIMH TE€XHOJIOTUU AKCIUTyaTaluu KaTaJIn3aToOpoB B
MIPOMBIIICHHOCTH;

- HaBbIKaMHM BBIOOpa KaTajiu3aTopa B 3aBUCUMOCTH OT XUMHUUYECKOTO
poIlecca;

- METOJMKaMH pacyeTa KUHETHYECKUX IapaMeTPOB KaTaJIUTUUYECKOTO

mponecca B XMMHUUYECKOM TEXHOJIOTUH.



4. Pacnipenesienne TPyA0€MKOCTH (4ac.) IMCHHUILIMHBI [0 TEMaM

M BU/IaM 3aHATUN

No No | Ne
Mo- | He | Te HaumMenosanme Yacel/ I3 HUX B MHTEPAKTHBHOH popme
oy- | ;e | Mbl
st M TEMBI
Jlex- | Komnok- | JlaGopa- | Ilpak-
Bcero | muum | Buymsl | TOpHble | THyec- | CPC
KHe
1 2 3 4 5 6 7 8 9
8 cemectp
1 1 | Karanus: BBeaeHue u 34 2 32
OCHOBHBIC ITOHATHS
2 2 | CymHOCTh KaTaJTuTHIeCKOTO 110 4 4 102
IEUCTBUSA
Bcero 144 6 - - 4 134
5. ConeprkaHue JEKIIMOHHOI0 Kypca
Ne Bcero Ne Tema aexkuuu. Bonpocel, orpadaTrsiBaeMbie Ha Y4ebdHo-
TeMbl | YACOB | JEKIIUH JIEKIHA MeTOIHYEeCKOoe
ol0ecrieyeHnme
1 2 3 4 5
1 2 1 Karaym3: BBe/leHre M 0CHOBHBIE NOHATHS [1-7,9-12]
Bonpocer: nctopudeckue KOpHU KaTalu3a | ero
(dbeHOMEeHOIOTHsI, OTpe/IeNIeHrEe KaTalu3a, ONpeeleHne
KaTajgn3aropa
2 4 2,3 CYIIHOCTh KATAJTHTHYECKOI0 JICHCTBHSA [1-7,9-12]

KaT AIUTUYCCKUEC U HCKATAJIMTHUYCCKHEC pCaKHI/II/I,
AKTHUBHBIN IIEHTpP KaTalnu3aTropa, Kiaccuukanus
KaTaJ'II/IBaTOI)OB, TUIIBI KAaTAJIUTUYCCKUX CUCTEM, CTaIUN
KaTaJIUTUYECKON PEAKLIMH, JIEKTPOHHBIE U CTPYKTYPHBIE
q)aKTOpI)I, IIOHATHUEC O KaTAJIMTUYCCKOM ITUKIIC, IIOHATUEC O
KaTaJIMTHYeCKOM aKTUBHOCTH, CEICKTUBHOCTh
KaTaJUTUYECKOTO MpoIlecca,

PoJjb KaTaan3a B CTAHOBJIEHUH COBPEMEHHO
NPOMBIILJIEHHOCTH M TEHJEeHIIMHA B PAa3BUTHH
KaTajam3a
[TpoMbIIIeHHBIE KaTaIU3aTOPhI, KIacCU(pUKaIus,
XapaKTePUCTHUKH, TMOKa3zareiau 3(pPeKTUBHOCTH,
nonyquI/Ie, TCXHOJIOTHUA 3KCHJ’IyaTaHI/II/I, ynzmmauna.

6. Conepxxanue KOJIJIOKBUYMOB

Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI




7. llepeyeHb NPAKTUHYECKUX 3aHSITHI

Ne Beero Yueno-
TeM | o oB Tembl NpaKTHYECKUX 3aHATHI MeTOAHYeCKOe
bl olecneyeHue

1 2 3 4

1 2 ['eTeporeHHO-KaTaTUTHYECKHE MTPOLIECCHl B HEPTEXUMHUH, [8,9 12]
pelieHue 3a1a4

2 2 Karanuz u mpoGieMbl 5K0JI0TUH, KOH(BEPEHIHS [13-21]

8. Ilepeuennb J1abopaTOpHbIX padoT
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHbI
9. 3aganus AJ151 CAMOCTOSITEJIbHOM Pa0OTHI CTY/I€HTOB

3amaHusi TPUBENEHBI B KOHTPOJBHOM  paboTe 1O  JUCIMILIMHE
«IIpOMBIIITIEHHBIN KATAINA3Y.

B mpouecce camMOCTOSATENBHOTO M3YYEHHUS BOIPOCOB MO JUCLUUIUIMHE
ctyaeHTsl ocBauBaroT kommereHuuu OIIK-1, TIK-18. OcBoenue komrmereHuuit
MPOBEPSICTCS MPU OTYETE CTYJCHTAMH MO KOHTPOJIHHOM paboTe, BHIMOJIHEHUU
3a/IaHUI HA MIPAKTUYECKUX 3aHATHUAX, HA 3a4€TE MO JTUCLUILINHE.

10. PacueTrHo-rpajdpuyeckasi padora
VY4eOHbBIM MJITAHOM HE MPEyCMOTPEHA
11. KypcoBas padora
VY4eOHbIM IIJIAHOM HE MPEAYyCMOTPEHA
12. KypcoBoii npoekT
VY4eOHbIM IIJIaHOM HE TIPEAYCMOTPEH
13. ®oHa OLIEHOYHBIX CPEICTB AJIsl IPOBEACHUA NMIPOMEKYTOYHOM aTTeCTALMU
00y4aromuXxcs Mo TUCUUILTHHE

B mporecce ocBoeHusi oOpazoBaTebHOM MPOrpaMMbl y 00yYarolierocs B
xone wm3ydeHus auchuiuimHbl b.1.3.12.1 «IIpoMbllieHHBIH KaTaiu3» JOJKHBI
chopmupoBatbes komrereHiuu OIIK-1, TTK-18.

I[Ton xommerenimeit OIIK-1 nonmMaeTcs crmocoOOHOCT W TOTOBHOCTH
UCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX JUCHMUIUIMH B
npodeccuoHanbHoil  aestenbHOocTH. DoOpMupoBaHME JAAHHOW KOMIETEHIUHU

napajieIbHO MPOUCXOIUT B paMKax yueOHbIX nuciuiuind b.1.1.6 «MatemaTtukay,



b.1.1.11 «O0mas u Heopranudeckas xumus», b.1.1.12 «Duznueckas Xumus»,

b.1.1.14 «Dxonorusy.

Kpurepuu onieHnBanus
Kon Oran PHTCED
[MIxana
komre- | popmupo | Ilokazarenu oueHuBaHUS [IpoMexyTouHast THUIIOBBIE
OLICHUBA
TCHIUN BaHUA arTecTanus 3aJaHuA
HUSA
- 3HaHHE KJIaccU(PUKAIUK | TEKYIIUH KOHTPOJIb | BOIIPOCHl U 5-
KaTaJlu3aTOpOB; B (hopme: TECTOBBIC ™
- 3HaHWE MEXaHHU3Ma I'OMO- | - 3a/IaHUi | 3a/1aHus, OanpHas
u FEeTEPOreHHBIX | KOHTPOIBHOM BOIIPOCHI K | IIKaja
8 KaTAIUTUYECKUX paboThI; 3K3aMEHY
OIIK-1 MPOLECCOB; - 3aJ1a4y Ha
ceMecTp
- 3HAHWE METOJMK pacuera | MPaKTHYECKUX
KMHETUYECKUX TMapaMeTpoB | 3aHATHUSX;
KaTAIUTUYECKUX IPOLIECCOB | - IK3aMEHa 110
B XUMUYECKOHN | TUCHHUTLINHE.
MPOMBIIIJIEHHOCTH.

HOI[ KOMHGTGHHI/Ieﬁ IIK-18 moHnMaeTcsi TOTOBHOCTDh MCIIOJIL30BaTh 3HAHUS

CBOMCTB XMMHYECKHUX OJICMCHTOB, COCIII/IHGHI/Iﬁ N MAaTCpHaJIOB Ha UX OCHOBC IJIA

peleHus 3a1a4 Npo(hecCnoOHAIBHON NEATENBHOCTH.

(DOpMHpOBaHI/Ie ,Z[aHHOP'I KOMIICTCHIOHWH ITAPAJIJICIIBHO IIPOUCXOJIHUT B paMKax

yueonbix auctumimH  b.1.1.13  «Komnouanas xumwus», b.1.1.20 «OOmas
XUMHYECKast TEXHOJOTHS, b.1.1.9 «DU3UKO-XUMHYECKHE OCHOBBI
Hedrexumuyeckoro cunrezan, b.1.2.10 «Texnonoruss HeHTEXUMUIECKOTO

cuHTe3an, b.1.3.4.1 «HoBsie nH(OpMaLIMOHHBIE TEXHOJIOTHH B TPOQeCcCHOHANTBHOMN
nestenpHOoCTHY, b.1.3.4.2 «Kommnbrotepnsie TexHomorum», b.1.3.5.1 «Xumus u
TEXHOJOTHsl OpraHudeckux BemecTB», b.1.3.5.2 «XuMHKO-TEXHOIOTHYECKHE
IpoIeCChl opranndeckoro cuHTe3a», b.1.3.6.1 «Teoperndyeckue OCHOBBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX coeauHeHuit», b.1.3.6.2 «Xumus u ¢usnka moaumMepoBy,
b.1.3.9.1 «Teopernueckue OCHOBBI KOPPO3HOHHBIX TIporieccoB», b.1.3.9.2
«BBenmenue B KOppo3WOHHYIO Hayky», b.1.3.11.1 «Dxomoruueckue mpoOiieMbl

He(dTexumMuyeckoro cuarezan. b.2.2.-2.5 «Ipaktukay.

Kon Oran Kpurepun oneHnBanus
Komrie- | gopmu IToka3zaTenu oLeHUBaHWS I T 1
TEHIHH po- poMexkyTo4H | IHMmoBeIe Kajia




BaHUs as arTecTanusl | 3aJaHusl | OLIEHHBA
HUA
- 3HaHWE  TPUHIUIOB  BBIOOpA | TEKYyITUH BOITPOCHI 5-
marepuaia KaTajn3aropa B | KOHTPOJIb B | H M
3aBHCHUMOCTH oT XUMHUYECKOTO | (hopme: TECTOBBI | OanpHas
rpouecca; - 3aJlaHui | € mIKajia
- 3HAHME OCHOB  TIPOM3BOJCTBA | KOHTPOJIBHOW | 3a1aHus,
KaTaJInu3aToOpOB; paboTsI; BOIIPOCHI
- 3HaHHE OCHOB TEXHHUKH | - peIICHUE K
OKCIUTyaTalliM  KaTajlu3aTopoB B | 3a/1a4 HA 9K3aMeH
8 MPOMBINIIEHHOCTH; MPAKTUYECKUX | Y

MK-18 | cemecr |~ YMcHHC BbIOMpaTh ~ Marepuall | 3aHITHSIX;

Karajau3aTopa B 3aBUCUMOCTH OT | - 9K3aMeHa 110
p XUMHYCCKOTO Ipo1ecca, JUCHHUITIINHEC.

- BIIQJICTh 3HAHUSIMH TEXHOJIOTUU
HKCIUTyaTal[H KaTalu3aTopOB B
MPOMBIIIIEHHOCTH;
-BJIaJICTh MCTOAUKAMHU pacucTa
KMHETUYECKUX MapaMeTpoB
KaTAJIMTHYECKOTO TpoIiecca B
XUMHUYECKON TEXHOJIOTHH.

JIns OLIEHKU 3HAHUM, YMEHUM, HABBHIKOB M (WJIM) OMbITa JACATEIbHOCTH,
XapaKTepU3yIOIMX ATanbl (POPMUPOBAHUS KOMIIETEHIIMH B TPOLIECCE OCBOCHUS
JUACLUIIIMHBI b.1.3.12.1 «IIpoMbIIIIEHHBIN KaTajusy, IIPOBOJUTCSA
MPOMEXKYTOUHAsI aTTecTalusl B BUJE dK3ameHa. IIpoieaypa olleHUBaHUS 3HAHUM,
YMEHHM, HAaBBIKOB MO JUCHMUIUIMHE BKIIIOYAET YYET YCIEIIHOCTH BBIIOJIHEHUS
3aJlaHUid KOHTPOJBHOW pabOThl, CAMOCTOSITENBHOW palOThl, pelIeHuE 3ajad,
TECTOBBIX 3aJaHUi M CcHady 3K3aMeHa. 3aJaHusl Ha MNPAKTHUYECKUX 3aHATHSIX
CUMTAIOTCSl YCIEIIHO BBIMOJHEHHBIMU B CJlIydae yd4acTusi oOydarouierocsi B
WHJVUBUAYAJIbHOM WIM TPYIIIOBOM BBIMOJHEHUU 3aJlaHUM, TPEAOCTABICHUS
OTUeTa, BKJIIOYAIOIIEro pelieHHbie U opopmieHHbie 3ananus. [1lkana onenuBanus
- 5-0amnpHas mkane. K sk3aMeHy Mo JUCHMIUIMHE OOydYaromuecs JOMYyCKaroTCs
IpU  YCIOBUU BBIMOJHEHUS 3aJaHUl TMPAKTUYECKUX 3aHATUH, MPOpabOTKe
TEOPETUYECKOT0 Marepuaja IO KaXJAOW TeMe B COOTBETCTBUHM C IYHKTOM 9
paboueil mporpaMmbl; YCTIEIITHOM HalKMCcaHUE TECTOBBIX 3aJaHWid, IPU 3a4TCHHOM
KOHTPOJIbLHOM paboTe. DK3aMeH cHaeTrcs YCTHO, MO OujeramM, B  KOTOPBIX
MpeACTaBIeHO 2 3alaHus U3 mepeuHs «Bompockl s sk3ameHay. OleHHBaHUE

IPOBOJAUTCSA TO 5-TH OanbHOW mmiKane. «OTIMYHO» CTABUTCS MPHU MPABUIBHOM,



IIOJIJHOM M JIOTUYHO IOCTPOEHHOM OTBETE, YMEHHMM OIEPUPOBATH CIIECLUAIbHBIMU
TEpPMHUHAMH, MCIOJB30BAHMM B  OTBETE  JOMNOJHHUTEIBHOIO  MaTepuaia,
WUIFOCTPUPOBAHUN TEOPETUYECKOTO IIOJIOKEHUS NPAKTUYECKUM MaTEPHAIOM.
«XOpoIIo» CTaBUTCS, KOTJIa B OTBETE HMMEIOTCS HerpyOble OIIMOKHA WK
HETOYHOCTH, 3aTPYJHEHHs B MCIHOJIB30BAHUM ITPAKTUYECKOIO MaTrepuasna, He
IOJIHOCTBIO 3aKOHUYEHHBIE BBIBOJABI MM OOOOLICHUS. «YIOBIETBOPUTEIBHO
CTaBUTCS TNPHU HENOJHOM CXEMAaTHYHOM OTBETE, HE YMEHUU ONEPUPOBATH
CIeUaIbHBIMA TEPMUHAMU WM UX HE3HAHWM.

Bomnpocs! AJis1 3K3aMeHa:
Kartanu3 n xumMmu4eckoe paBHOBECHE.
Teopust IpOMEKYTOUHBIX COCAUHEHUN B KaTaause.

@aKTOpBI KATATUTUYECKOTO YCKOPEHHUSI pEAKIIUM.

> e

TepmMoanHaMHUecKue W KUHETUYECKUE  aCHEKThl  KaTaJIUTUYECKUX

IIPOLIECCOB.

5. B3aumopeiicTBre peakIIMOHHOM Cpe/ibl U KaTaau3aTopa.

6. OCHOBHBIEC TUIIBI KATATM3ATOPOB U KATATUTHUYECKUX MPOIECCOB.

7. AKTUBHOCTbH, CEJIEKTUBHOCTh M CTAOMIILHOCTh KaTaau3aTOPOB.

8. KHucimoTHO-0CHOBHOM TOMOTEHHBIN KaTaus3.

9. IIpoTOHOOHOPHBIE CBOWCTBA KUCIOT B BOJAHBIX PACTBOPAX.

10.ITpoTOoHOAKIIENITOPHBIE CBOWCTBA CyOCTPATOB KATAIMTUIECKUX PEAKIIHA.

11.MexaHu3M ¥ KHUHETHKA KaTATUTHYCCKUX PEAKITUM.

12. XuMuueckue mpeBpaIieHus], KaTaTu3UPyeMbIX KUCIOTaMHu bpeHcTena.

13. Xumudeckue nmpeBpamieHus, Kararu3upyemble kucaoramu JIstounca.

14.T'oMOTeHHBIN KaTaau3 METaUIOKOMILICKCAMHU.

15.CtpykTypHas opranuzaius (epMeHTOB.

16.3aBucuMOCTh akTUBHOCTU (epMeHTOB OT pH cpeapl U TepMHUECKOM
WHaKTUBaMU (pepMeHTOB. MexaHu3mMbl (EPMEHTATUBHOTO KaTaln3a.

17.Kunetrka (hepMEHTATUBHBIX PEAKIIUA.

18.CocraB u CTpyKTypa reTeporeHHBIX KaTaau3aTopoB.

19.0t1paBieHue U cTapeHne KaTainu3aTopoB.

20.KucnoTHO-0OCHOBHOM reTepOTeHHBIN KaTaJlus3.



21.budyHKIMOHAIBHBIN TE€TEPOTSHHBIN KaTalu3.
22 .Karanu3 nieonmuramu. Pazmepubie 3¢ (HeKTh 1 HAHOKATATIH3.
23.ImMo06un30BaHHbBIC (PEPMEHTHI U METAJIJIOKOMILICKCHI.
24 BHyTpUKHUHETHYECKas 00JIaCTh T€TEPOTCHHBIX PEaKIUi.
25.Buytpunuddy3rnonnas o061acTh reTeporeHHbIX KaTaTUTUYECKUX PEaKITHi.
26.Kartanu3 u mpo6ieMbl SKOJIOTHH.
27 ITpoMbIIITIEHHBIE KaTalu3aToOPHI.

14. O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipy uTeHWM JNEKUUHA HCHONB3YIOTCS MpPE3eHTAlUU, y4deOHbIE (UIbMBI,
no3BoJIAIOIKE Hanbosiee MHPOPMATUBHO M HATJISAHO M3JI0XKHUTH Marepuai. [Ipu
IPOBEJCHUM MPAKTUYECKUX 3aHATUH MCIONb3YIOTCS HHTEPAKTHBHBIE (POPMBI
oOydyeHHs] — MpPOOJIEMHBIE BONPOCHI, TEXHOJOTUS «MO3TOBOM  IITYypM»,
KoHpepeHuus. /Jlns BBINONHEHUS IeNMM M 3aJad H3y4aeMOW JAUCLHUIUIMHBI
IpeyCMAaTpUBAETCSl caMoOCTOsiTeNIbHAss paboTa oOydarommxcs, Tpedyromas
CHUCTEMAaTUYECKOTO H3yYEHUSl JIMTEPATYpPHBIX MCTOYHHUKOB. YICIBHBIA BeC
3aHATUHN, IPOBOJIMMBIX B MHTEPAKTUBHBIX (popmax, cocTaBiseT He MeHee 50%.

15. IlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecreyeHH sl AJIs 00y4ar0IuXCs

10 JUCIUILTHHE.
OcHoBHas uTeparTypa:

1. Kypasnera, M. B. Karanuruueckue mnponeccel HepTEeXuMUHU U
HedrenepepaboTku: yueOHoe mocooue / KypaBrnea M. B. u ap. - Kazans :
KHUTY, 2019. - 316 c. - ISBN 978-5-7882-2551-7. - TekcT : 3neKTpOHHBIN //
2bC "KoHncynbTant cTyaeHTa": [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785788225517.html (mara oOparieHus:

27.05.2021). - Pesxum nroctyma: 1o moJImIcKe.

2. [Torexun, B. M. OcCHOBb TEOpUHM XHMHUYECKHX IPOLIECCOB
TEXHOJIOTUM OpPTraHWYECKUX BemecTB M HedTenepepadotku / [lorexun B. M. ,
[Torexun B. B. - Cankr-nerepOypr: XUMU3 AT, 2017. - 944 c. - ISBN 978-5-
93808-287-8. - Texkcr: snexrponnsiii // IbC "KoncynbranT crynenrta": [calt]. -
URL:  https://www.studentlibrary.ru/book/ISBN9785938082878.html (mata

obpamenus: 27.05.2021). - Pexxum ocTyna: 1o moAnucKe.


https://www.studentlibrary.ru/book/ISBN9785788225517.html
https://www.studentlibrary.ru/book/ISBN9785938082878.html

3. Kypasnea, M. B. Katanu3 B opraHnueckoil TEXHOJIOTHHU: y4eOHOE
nocooue / M. B. XKypasneBa, I'. 0. KnumenroBa, O. B. 3unnypoBa, A. A.
®dupcun - Kazanp : U3marenscteo KHUTY, 2016. - 160 c. - ISBN 978-5-7882-
1983-7. - Tekcr: anexrponnsiii // ObC "Koncynbrant crynenta” : [cait]. - URL :

https://www.studentlibrary.ru/book/ISBN9785788219837.html (mata oGpamieHus:

27.05.2021). - PeskuM focTyma: 1Mo moIaIucKe.

4.  Jledpenosa, O. B. Xumuueckass KHHETHKa U KaTajau3: yueb. mocooue /
Jlepenoa O. B. - MBanoBo : MBaH. roc. XxuM. -TexHoia. yH-T., 2016. - 167 c. -
ISBN --. - Tekcr : anexktponnsiii // DbC "KoncynsranT cryaenTa': [caiit]. - URL:

https://www.studentlibrary.ru/book/ghtu_012.htmi (mara oOpareHus:

28.05.2021). - Pexxum ocTyma: mo Mo mucKe.

S. Konecnukos, .M. Kartanu3 u nmpou3BOACTBO KaTaanu3aTOpPOB. —
M.: MzparensctBo «Texnuka», TYMA TIPVIII, 2004. — 400 c. [caiT]
http://techn.sstu.ru/\WebLib/29145.pdf wmm  https://www.studmed.ru/kolesnikov-

Im-kataliz-i-proizvodstvo-katalizatorov_56072d18237.html (mata oOparieHus:

27.05.2021). Pexxum gocTyma: CBOOOTHBIN
JlononHuTeNbHAS TATEPATYPA:

6. ['onuapenko, E. E.Xwumudeckas KNHETHMKA U KaTalu3 :  METOM.
yKa3aHus K BRIMOJHEHUIO JJabopaTtopHbix padoT / E. E. T'onuapenko, @. 3. banaes,
A. M. T'ony6GeB. - Mocksa: U3narensctBo MI'TY um. H. O. baymana, 2012. - 48 c.
- ISBN --. - Texkct: snextponssiii / ObBC "Koucynbrant crygenra" : [caiiT]. -

URL: https://www.studentlibrary.ru/book/bauman_0066.html (mara oOpareHus:

27.05.2021). - PexxuMm focTyma: 1mo moimucKe.

7. 3akrerim A.JO. OOmas xuMmMudeckas TEXHOJIOTHSA. BBEIECHHE B
MOJICTUPOBAaHUE  XUMHUKO-TEXHOJIOTHYECKUX  TpoIeccoB:  yued. mocolue
[anexTponHbIit pecypc]/A.YO. 3akreiim. - Mocksa: Jloroc, 2017. — 204 c. - ISBN
978 — 5- 98704 — 497 — 1 — Tekct: snextponHsiii // OBC «Koncynbrant
CTYJICHTa: [caitT]. URI:

http://www.studentlibrary.ru/book/ISBN9785987044971.html (nmata oGpameHus:

27.05.2021). - Pexxum mocTyrma: 1o MoAMuCKe

Meroauueckue ykazaHus


https://www.studentlibrary.ru/book/ISBN9785788219837.html
https://www.studentlibrary.ru/book/ghtu_012.html
http://techn.sstu.ru/WebLib/29145.pdf
https://www.studmed.ru/kolesnikov-im-kataliz-i-proizvodstvo-katalizatorov_56072d18237.html
https://www.studmed.ru/kolesnikov-im-kataliz-i-proizvodstvo-katalizatorov_56072d18237.html
https://www.studentlibrary.ru/book/bauman_0066.html
http://www.studentlibrary.ru/book/ISBN9785987044971.html

8. CagenbeBa E.A. CamocrosiTennbHas paboTa CTyICHTOB: METOIUYECKUE
PEKOMEHIAITMH K BBITIOJIHEHHIO CAMOCTOATEILHON pabOThI CTYICHTOB,
oOyyJaromuxcs 1mo HanpapiaeHusM nmoArotoBku 18.03.01 Xumudeckas TEXHOJIOTHS
E.A. Casennena, JI.H. Onbmanckas, H.J[. ConoBbeBa, U.U. @posioBa: - DHremnC:
N3n-Bo OTU (bunmman) CI'TY umenu ["arapuna FO.A., kadenpa «Xumudeckue
TexHoJiorum», 2019. - 37 c. Pexxum gocryna:

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1467&tip=6 (a1

aBTOPU3HUP. [10JIb30BATENIEH)
[Tepunoanueckue n3ganus
9. Kuneruka u xaranus: xxypHan / Poccuiickas Axkagemust Hayk. — M.:

Haykxa, 1960. — 6 nHomepoB B roa. — ISSN 0453-8811. Pexum nocryna:

https://www.elibrary.ru/title_about new.asp?id=7848 Jloctymubie apxuBbl 2003-
2020 rr.

10. XKypnan ¢puszuueckoit xumuu:- PAH. - M.: Hayka, 1930 - Boixogut
exxemecssgHo. - ISSN 0044-4537 Pexxum mocTyma:
http://elibrary.ru/contents.asp?titleid=7802 Jloctynubie apxubi 2001-2021rT.

11. U3Bectus BbicmMX y4eOHbIX 3aBefieHui. Ceprusd XUMHUS U XUMHYECKast

TexHonorus. Pexum jmoctyma: https://elibrary.ru/contents.asp?issueid=942222

Hoctynnsie apxussl 2000-2020rT.

12.  KypHan npukiagHONl XUMUH. Pexxum nocryma:
https://wwwe.elibrary.ru/contents.asp?titleid=7798  Jocrymnssie apxuBsl 2003 —
2020rr.

HNuTepHer — pecypcesr:
13. Hayunas snexktponHnas 6ubnuoreka eLIBRARY.RU
14.  Xwumwuueckuid karajor. http://www.ximicat.com

15.  Caiit Uuctutyra Karanuza PAH P® http://catalysis.ru

16. DIIEKTPOHHO-0MOIMoTeyHas cucrema JIaHp

17. DBC "JeKTpOHHAI OnOIMoTEKA TEXHUYECKOTO BVY3a"

16. MaTepuaibHO — TEXHHYECKOE O0ecredeHue UCIMILIMHBI


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1467&tip=6
https://www.elibrary.ru/title_about_new.asp?id=7848
http://elibrary.ru/contents.asp?titleid=7802
https://elibrary.ru/contents.asp?issueid=942222
https://www.elibrary.ru/contents.asp?titleid=7798
http://catalysis.ru/
http://e.lanbook.com/
http://www.studentlibrary.ru/

Y4eOHas aynuTopus 1Jisl NPOBeAeHUs 3aHATHI JIEKIIMOHHOT 0 THIIA

VYKOMIUIEKTOBaHA CHEHHATIM3UPOBAHHON MeOeIbl0 M TEeXHUYECKUMU
cpeactBamu oOyueHus: 40 pabouumx MecT oOydaronuxcs; pabouee MecTo
IIPENoAAaBaTelsd; KJIAacCHass [JOCKA; IPOCKIMOHHBIM JKpPaH; MYJbTUMEIUWHBIN
MPOEKTOP; HOYTOYK; JIEMOHCTPAllMOHHOE O0OpYJIO0BaHHME U Y4€OHO-HATJISIIHbIC
nocoOusi, obecrneynBarole TeMaTHYeCKue WUTIOCTpaIu 1o pabouelt nporpamme
JUCITUTITHBI.

[Tporpammuoe obecneuenune: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

YuyeOHasi ayauTopusi AJsi NpPOBedeHHs] 3aHSITHI JIaOOpPaTOPHOro M
NPAKTUYECKOT0 THIA, TEKYIIero KOHTPOJISi U MPOMEKYTOYHOH aTTeCTaAIlUM,
rPpyNNnoBbIX U HHAUBHAYAJBHBIX KOHCYJIbTAMT

YKOMILUIEKTOBaHA  CHEIMATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
cpeacTBaMu oOyueHus: 24 pabouumx MeCT oOydaromuxcs; pabouee MecTo
IIPENOAABATENsA; KJIACCHAs [JOCKA; IPOEKIMOHHBIM JKpPaH; MYJbTUMEIUWHBIA
MPOEKTOP; HOYTOYK.

[Mporpammuoe o6ecrieuenue: Microsoft Windows 7, Microsoft Office 2010

(Word, Excel, PowerPoint), GoogleChrome

PaGouyto mporpammy coctaBuit: goueHT kadeapsr TOXII k.1.H. SAnsimona T.1O.

«29»urons 2021 r.

17. JlonosiHeHHs 1 MI3MEHEHUs B pado4eil nporpamMmme



PaGouyasi nporpaMmma nepecMoTpeHa Ha 3acelaHuM Kadeapsbl
« » 202 rojia, MpoTokoy Ne

3aB. kadenpoit / /

BHeceHHbIe H3MEHEHUS YTBEpKACHBI Ha 3acenannn Y MK
« » 202 roma, mpoTokoa Ne
[Tpencenarens YMK unctutyta / /




