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YHUKanbHbIV MPOrpaMMHbIN KIKOY:
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k OIIOIT BO 18.03.01 Xumuyeckast TEXHOJIOTHS
XUMHYECKask TEXHOJIOTUS IIPUPOJHBIX 3HEPTOHOCUTENEN U
YIJICPOHBIX MATCPHAJIOB

Pabouas mporpaMma JUCITUATLIMHBI

MaccooOMeHHBbIe MPOLEeCcCHl XUMUYECKON TEXHOJIOTHH

3akperuieHa 3a nogpasnenenueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenue noaroroBku 18.03.01 Xumuueckast TEXHOIOTHUS

O0pa3zoBarenpHas MporpaMma 18.03.01 Xwumuueckass TexXHONOTHS / XUMHYECKass TEXHOJOTUS MPUPOIHBIX
SHEPrOHOCHUTEINEH U YIIIEPOAHBIX MaTEPHATIOB

Ksanudukauus Bakanasp

®opma oOyueHus O4HAsA

O6mas TpyJ0eMKOCTh 43ET Bunsl koHTpONd B ceMecTpax:
YacoB 1o yueOHOMY TIIaHy 144 JK3aMeH 5

KypcoBasi pabora 5

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypce>) Hroro
Henens 19
Bun 3ansruit vl | PO | v PIl

Jlexuu 34 (34 |34 |34
IIpakTuyeckue 34 (34 |34 |34
Uroro ayn. 68 |68 [68 |68
KonrakTHas pabora 68 |68 |68 |68
Cawm. pabora 49 149 |49 |49
B tom uncne cam. pabota 14
B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 | 144 | 144




Iporpammy coctaBun(u):

x.m.H., Joyenm, Macanumos A.B.

Pabouast mporpaMma JIUCHUTUTHHEL

MaccooOMeHHbIe mpoueccohl XMMHY€ECKOH TeXHOJOTHH

CocTaBieH Ha OCHOBaHHH y4eOHOTO IITaHa!

18.03.01 23 XumTexnomorusi ITpIIOuYM.plx, yrBepxknenHoro  YueneiM coserom HHUTY MHCHUC B  cocrase
cootBerctBytomeii OITOIT BO 18.03.01 Xumudeckass TexXHOJOTHS XUMHYECKas TEXHOJOTWs MPUPOJHBIX SHEPIOHOCHUTEICH W
YIJIEPOJHBIX MaTEepPHaIOB MPOTOKOJ OT 27.11.2025 Ne68.

Pabouas mporpamma oj00peHa Ha 3aceJaHuN
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokoin ot 11.03.2026 1., Ne3.

PyxoBogutens noapasnenenus llIpanésa Anna BukropoBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

CI/ICTeMaTI/I3aHI/I$[ 3HAHUH IT0 OCHOBAM TEXHOJIOTHYCCKHX TMPpOHECCOB XUMHNYCCKUX ITPOU3BOJICTB, BI)Ipa6OTKa YMEHUA U

1 YCBOCHHIO 3HAaHUH 0 XMMHUKO-TEXHOJOTHUYECKUX mnmpouneccax.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k [[pe)lBa]P]/lTeﬂbHOﬁ N0JAroTOBKe 00y4arouerocs:

2.1.1 |Hudopmaruka

2.2 JucuuniauHbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUUNIUHBI (MOAYJIs1) HEOOXOIUMO KAK
npejuecTBylomee:

2.2.1 |IoaroroBka k mporexype 3aliuThl U 3aIUTa BHITYCKHON KBaTH()UKAIIMOHHOH PaboThI

2.2.2 | Pemenue nmpuKiIagHbIX 3334 ¢ ucnoyszoBanueM MATLAB

223 XUMHYECKask TEXHOJIOTHS TOILJIMBA U YITIEPOAHBIX MaTCpHUAJIOB

2.2.4 | CucteMsl ynpaBlIeHUS! XUMHKO-TEXHOJIOTHYECKUMU POLIECCaAMU

2.2.5 |MogenupoBaHue XUMHKO-TEXHOJIOTHYECKUX MPOLIECCOB

2.2.6 |IIpegnumnioMHas mpakTHKa

2.2.7 |KypcoBas HayqHO-HCCIIeAOBaTENIbCKask paboTa

2.2.8 | Texnomorus rmyOokoi nepepadboTku He(hTH

2.2.9 |H3Bneuenue u nepepaboTKa XUMUUCCKUX MPOTYKTOB KOKCOBAHHUS

2.2.10 | TexHOIOTHS IPOMBICIIOBOH IIOATOTOBKY M NIepepabOTKU HEPTH U Ta3a

2.2.11 |IloaroTtoBka yrieil 1y KOKCOBaHUS

2.2.12 | KokcoBanue yriei

2.2.13 |IlepBuuHas nepepaboTKa YIIIEBOXOPOAHBIX Ta30B

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMUAMH

IIK-2: Cnoco0eH BBINOJIHATH TeOpeTHYECKHE PacyeThbl M IKCIIEPUMEHTATbHbIe Pa0oThl B 00J1aCTH XUMHY€CKOro
NMPOU3BO/JCTBA, ONMPASICH HA MOCJIeTHUE JOCTHKEHUA HAYKH ¢ MPUMEeHEeHHeM HAWIYYIIUX JOCTYMHBIX HH(POBBIX
TEXHOJIOTuii

3HaThb:

ITK-2-31 nprHIHTB GU3NIECKOTO MOJICIUPOBAHIS XUMHKO-TEXHOJIOTHIECKHIX MTPOIIECCOB, OCHOBHBIC YPaBHCHUS JBIHKCHHS
JKUJKOCTEH, OCHOBBI TEOPHH TEIUIONIEPEIadl. OCHOBBI TEOPHH MACCOIEpeIadl B CHCTEMAX cO CBOOOMHON W HEMOIBIKHON
rpaHuLeil pa3aena (a3, THIOBBIE IPOLECCHl XUMUYECKON TeXHOIOTHH, COOTBETCTBYIOLIHE allapaThl H METOJBI UX pacueTa

ITK-3: CnocoGeH ocylecTBAsATh TeXHOJIOTHYECKU MPOLece B COOTBETCTBUHU € PErIaMEHTOM M € Y4eTOM CHCTeMbl
ABTOMATH3MPOBAHHOIO YNPaBJeHHsI MPON3BOACTBEHHBIMH MpoIeccaMu

3HaTh:

[1K-3-31 oCHOBBI TeOpHH MIEPEHOCA UMITYIIbCA, TEILIAa U MACCHI

IIK-2: Cnoco0eH BBINOJIHATH TeOpeTHYECKUE PacyeThl M IKCIIEPUMEHTATbHbIe Ppa0oThl B 00J1aCTH XUMHY€ECKOr0
TMPOU3BO/JCTBA, ONUPASICH HA MOCJIeTHUE JOCTHKEHU HAYKH ¢ MPUMEHEeHHeM HAWIYYIINX JOCTYMHBIX HHU(POBBIX
TEXHOJIOTHii

Ymers:

ITK-2-Y1 Ompexnenars OCHOBHBIE XapaKTEPUCTHKH MPOLECCOB TEIUIO- M MacCoIlepeiadl, PACCUUTHIBAT TapaMeTpPhl M BEIOMPATh
ammapaTypy Il KOHKPETHOTO XHMHKO-TEXHOJIOTHIECKOTO TIpolecca

IIK-3: Cnoco6eH ocyuiecTBJIATh TEXHOJIOTHYECKHUIH MPo1ecc B COOTBETCTBHH € PErVIAMEHTOM M C Y4€TOM CHCTEMbI
aBTOMATH3MPOBAHHOI0 YIPABJIEHHS MPOU3BOCTBEHHBIMH MPOLECCAMH

Ymerh:

I1K-3-Y1 onpenensaTs XapakTep ABUKCHUS XKUIKOCTEH U ra3oB,

IIK-2: CniocoGeH BBINOJHATH TeOpeTHYECKHE PacyeThl H IKCIIepUMEHTAJIbHbIe padoThl B 00/1aCTH XMMHY€CKOI0
NMPOU3BOJCTBA, ONMPASICH HA MOC/IeHUE JOCTHKEHUSI HAYKH ¢ MPUMEHEeHHeM HAMIYYIIMX JOCTYHbIX HH(POBBIX
TEXHOJIOTHi

Baagern:

[IK-2-B1 MetogaMu pacueTa mpoieccoB MacCOOOMEHa 10 KPUTEPUAIBHBIM YPaBHEHUSIM

HaBBIKOB pacuéTa MacCOOMEHHBIX aNMapaToB, Pa3BUTUE Y CTYAEHTOB CIOCOOHOCTH K CAMOCTOSITEIEHOMY HOHCKY, aHAITH3Y




IIK-3: Cnoco0eH ocylecTBIATh TEXHOJIOTHYECKHI NPOLECC B COOTBETCTBUH C PEIVIAMEHTOM H C y4eTOM CHCTEMbI
aBTOMATH3MPOBAHHOI'O YNPaBJeHHUsI PON3BOICTBEHHBIMHU NpoLeccaMu

Baanern:

TIK-3-B1 HaBbIKaMu IPOEKTUPOBAHUS IPOCTEHIINX aNapaToOB XUMHYECKON IPOMBIIIIIEHHOCTH

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemectp | Hacos | @opmupyemsbie | Jluteparypa | Ilpumeuanue KM Beinosan
3aHATUHA TeM /BUI 3aHATHUSA/ / Kype HHIMKATOPBI H 3L sieMblIe
KOMIIeTeHIIHI pecypcsl paGoThI
Pa3gen 1. AGcopOuus ra3os
SKMIKOCTSAMU.
Koncrpykuuu
a0CcOpOLMOHHBIX ANNAPaTOB
TapejbyaToro u
HACa/l0YHOI'0 TUHIA.
Ileperonka sxuakocrei.
PexTnduxanus 6MHAPHBIX
cMmeceil. CxeMbl
TEPETOHHBIX YCTAHOBOK M
KOHCTPYKIUH
PeKTH(PUKAUMOHHBIX
KOJIOHH

1.1 AbcopOITus ra3oB 5 6 IIK-3-Y1 IIK-3 1.4
skunkoctaMu. Koncrpykiuu -B1 IIK-2-31 JI1.6J12.1
a0COpPOIIMOHHBIX anmapaToB [K-2-B1 J2.2J12.3
TapeabvaToOro U HacaJ04HOro J12.5
tuna. Ileperonka >xuakocTei. 0102233
Pextu¢ukanus OMHAPHBIX
cmeceil. CxeMbl IePEerOHHBIX
YCTaHOBOK U KOHCTPYKLIUU
PEKTH(PHUKATTMOHHBIX
KosoHH /JIex/

1.2 WzyyeHne KOHCTPYKLIUU 5 4 IK-3-Y1 TIK-3 JIT.1J12.1
HacaJ0YHbIX U TapebuaThIX -B1 TIK-2-31 JI2.2J12.3
abcopoOepos /TIp/ IK-2-B1 J12.5

213233

1.3 CaMOCTOATENIFHOE U3YUeHHE 5 1 ITK-3-V1 TIK-3 1.4
yueOHOTrO MaTepuana B LMS: -B1 TIK-2-31 JI1.6J12.2
Abcopbuus ra3oB IK-2-B1 J12.3
*KuAKoCTIMH. KoHCTpyKImu 213233
abCOpOLIMOHHBIX aIIapaToB
TapesIbyaToro U HacaJ0YHOTO
tuna /Cp/

Pazgen 2. DxcTpakuus B
CHCTEMAX SKHAKOCTh-
JKHJIKOCTH. JKCTPAKTOPBI.

2.1 CXeMBbI MTePETOHHBIX 5 4 TIK-3-Y1 IIK-3 JI1.1J12.2
YCTaHOBOK M KOHCTPYKIIMH -B1 I[IK-2-31 JI2.3 J12.5
PEKTHPUKALNOHHBIX [IK-2-B1 212233
kostonH /TIp/

2.2 DKCTpaKIus B CUCTEMAX 5 6 IIK-3-Y1 IIK-3 1.4
KUAJIKOCTh-)KUIKOCTb. -B1 IIK-2-31 JI1.5J12.2
Dkctpaktopsbl. /Jlek/ [K-2-B1 JI2.3 J12.5

212233

2.3 CaMocTosATeIbHOE U3YUYCHHE 5 1 IIK-3-Y1 IIK-3 JI1.2
yueOHOoTrO MaTepuana B LMS: -B1 TIK-2-31 JI1.6J12.2
DKCTpakKIus B CHCTEMAxX [IK-2-B1 J2.3 J12.5
SKUAKOCTD - XKHJIKOCTb. J12.6
OkctpaxTops! /Cp/ 313233




24 CaMoCTOATEeTbHOE H3YUCHUE MK-3-¥1 IIK-3 1.2
yueOHoro Matepuana B LMS: -B1 I1K-2-31 JI1.6J12.2
[Teperonka xunkocTeii. IIK-2-B1 JI2.3 J12.5
Pextudukanus OMHAPHBIX 212233
cmeceil. CxeMbl IePEerOHHBIX
YCTaHOBOK U KOHCTPYKLIUH
PEKTH(PHUKATTMOHHBIX
kononH /Cp/

Pa3nen 3. MemOpanubie
MpOoLEeCcChl B XUMHUYECKOH
TeXHOJOTHH

3.1 MemOpaHHBIE TPOIECCHI B [IK-3-Y1 IIK-3 J1.2
XUMHUYECKOH -B1 IIK-2-31 JI1.6J12.1
TexHonoruy /Jlex/ [1K-2-B1 J12.2712.3

J2.5
212233

32 CaMOCTOATENIFHOE U3YUSHHE [K-3-Y1 IIK-3 JI1.2J12.2
yuebHoro marepuaia B LMS: -B1 TIK-2-31 23
MeMOpaHHBIE TPOLIECCH B [IK-2-B1 012233
XAMHAYECKOU
texHonoruu /Cp/

Pazgen 4. Pacuér
npoueccoB adcopouun
ra3oB B KUJAKOCTSIX

4.1 Pacuét npoueccon TIK-3-Y1 IIK-3 JI1.3
abcopO1my ra3oB B -B1 TIK-2-31 JI1.5J12.2
XKHUIKOCTAX /JIex/ IK-2-B1 J12.3 J12.5

212233

4.2 Pacuér npoueccon TIK-3-Y1 IIK-3 JI1.1
abcopO1uu ra3oB B -B1 TIK-2-31 JI1.2J12.2
xuaroctsax /TIp/ TK-2-B1 J12.3

JI2.5J13.1
212233

43 Pacuér npoueccon [K-3-Y1 IIK-3 JI1.1J12.2
abcopOuuu ra3oB B -B1 TIK-2-31 JI2.3 J12.5
xugroctsx /TIp/ TIK-2-B1 2192 253

4.4 CamMocToATeIbHOE U3YUYECHHE IIK-3-Y1 IIK-3 JI1.3J12.2
yde6HOTrO MaTtepuana B LMS: -B1 IIK-2-31 JI2.3J12.5
Pacuér MuHMMaIbHOTO [IK-2-B1 JI2.6J13.1
(baermoBoro uncna /Cp/ 212233

4.5 CamMocTosATeIbHOE U3YUYCHHE IIK-3-Y1 IIK-3 JI1.2J12.2
yueOHorOo MaTepuana B LMS: -B1 IIK-2-31 JI2.3J12.4
Pacuér nuamerpa TIK-2-B1 213253
KosioHHbI /Cp/

4.6 CamMocTosATeIbHOE U3YUYCHHE IIK-3-Y1 IIK-3 JI1.1J12.2
yueOHoro MaTepuana B LMS: -B1 I1K-2-31 JI2.3712.4
Pacuér xuHeTHKH nporuecca [IK-2-B1 J12.5
MaccoOMeHa U ompe/e/ieHre J12.6J13.1
grciIa equHUI nepenoca /Cp/ 313233

4.7 CamMocToATenbHOE U3yUYEeHHE [IK-3-Y1 IIK-3 JI1.2J12.2
y4de6HOTrO Matepuana B LMS: -B1 IIK-2-31 J12.3J12.4
KoHcTpyKIus KOJTIOHHBIX TIK-2-B1 J12.6
anmnapaToB 0102233

KoncTpyknus sKCTpakTopoB
CxeMbl a0COpOIIMOHHBIX
YCTaHOBOK

CxeMbl yCTaHOBOK I10
TIEPEroHKe U peKTH(PUKALUI

/Cp/

Paznen 5. Cymika TBepabIx
MaTepHajIoB




5.1 Teopus CylIKU TBEPABIX 5 4 MK-3-¥1 IIK-3 J1.1
MaTepuaios /JIex/ -B1 IIK-2-31 JI1.6J12.2
IK-2-B1 J12.3712.4
J12.5
JI2.6J13.1
2102233

5.2 Pacuer npouecca cymku no 5 2 IIK-3-Y1 IIK-3 JI1.3J12.2

nmuarpamme Pamsuna /TIp/ -B1 I1K-2-31 JI2.3 JI2.5
[IK-2-B1 212233

53 CaMOCTOATEIIBHOE U3YUeHHE 5 9 [K-3-V1 IIK-3 JI1.4J12.2
yueOHorO MaTepuana B LMS: -B1 TIK-2-31 JI2.3J12.6
Pacuer npouecca cymku I1IK-2-B1 019233
BO3IYXOM C PELIUPKYIIILUEH
1 0e3 peHUpPKYISLUH
cymmsHoro areHTa /Cp/

Pazgen 6. Pacuér
peKTH(HUKANMHE OMHAPHBIX
cMmecel

6.1 Pacuér pextuduxanuu 5 10 IIK-3-Y1 IIK-3 JI1.4
OuHapHBIX cMeceit /JIex/ -B1 IIK-2-31 JI1.6J12.2

[K-2-Bl 2.3
J12.6J13.2
2102233

6.2 Pacuér pexrudurannu 5 5 IIK-3-Y1 IIK-3 JI1.4J12.1

6unapusIx cmeceit /I1p/ -B1 I1K-2-31 J12.2J12.3
[IK-2-B1 J12.6
2102233

6.3 Pacuér kuneTnueckoi 5 7 IIK-3-Y1 IIK-3 JI1.2J12.2
KpUBOH U Ompe/esieHne -B1 IIK-2-31 JI2.3 J12.5
JIEHCTBUTEIIEHOTO YHCiIa TK-2-B1 J12.6
tapesok /I1p/ 212233

6.4 Pacuér rugpaBnnyeckoro 5 2 IIK-3-Y1 IIK-3 JI1.1J12.2
COIIPOTHBJICHUS -B1 IIK-2-31 JI2.3
konoHHs!I /Ip/ [K-2-B1 212233

6.5 CaMOCTOATEIIBHOE U3YUeHHE 5 10 [K-3-Y1 IIK-3 JI1.4J12.2
yueOHOTrO MaTepuana B LMS: -B1 TIK-2-31 JI2.3J13.2
Pacuér kunernueckoit IIK-2-B1 2132053
KpPUBOH U ONPENEICHUE
JIeCTBUTENBHOTO YUCIIa
tapenok /Cp/

6.6 CamMocTosATeIbHOE U3YUYCHHE 5 8 IIK-3-Y1 IIK-3 J.3
yueOHorO MaTepuana B LMS: -B1 IIK-2-31 JI1.6J12.2
Pacuér rugpaBnuyeckoro TIK-2-B1 3
COTIPOTHBIICHUS JI2.6J13.2
KonoHHHI /Cp/ 313233

6.7 Ok3ameH /Ok3ameH/ 5 27 MK-3-Y11TIK-3 | J2.2J12.3

-B1 IIK-2-31
[IK-2-B1
Pazgen 7. IloaroroBka k
KOHTPOJIbHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam

7.1 O06beM yacoB 5 12 IIK-3-V1 IIK-3 JI2.2J12.3 KM1,K
CaMOCTOSITENTBHOM PabOThI Ha -B1 IIK-2-31 M2
noarotoBky k KM /Cp/ [IK-2-B1

7.2 O06bem yacoB 5 2 NK-3-V1TIK-3 | JI2.2J12.3 P1
CaMOCTOATEIBLHOM PaboThI Ha -B1 TIK-2-31
noarotoBky k BP /Cp/ [1IK-2-B1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJIbHbIe MepONpUATHS (KOHTPO/IbHAs1 pafoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.I), BONPOCHI JIsl
CaMOCTOSITEeJbHOI MOATOTOBKHI

IIpoBepsiemsbie
Kon KonTponsaoe
WH/IUKaTOPbI Bomnpocs! 11 HOATOTOBKH
KM MEpOIPUATHE .
KOMITCTEHIINH
KM1 DK3aMeH [K-2-31;11K-2- Bompocs! k 9K3aMeHy
Y1;IIK-2-B1 Mo JUCIUILTIHE «MaccooOMEHHBIC TIPOIIECCH XUMHUYECKON

TEXHOJIOTHN

1. OCHOBHBIE MOHSTHUS U ONPEAETCHUS MaCCOOOMEHHBIX IPOLIECCOB.
2. Kitaccuguxaryst MaccooOMEHHBIX ITPOIIECCOB.

3. ®a30Bble PABHOBECHUSI.

4. ®a3oBbIe EPEXOIBI.

5. PaBHOBecHe )XUAKOCTB-TIap AJisl OuHapHOU cMecH. uarpamma
(ha30BOTO PAaBHOBECHH.

6. PaBHOBecHE XKUIKOCTb-IIAp AJIs TPOMHOM cMecH. Jluarpamma
(hazoBoOro paBHOBECHS.

7. ®a30Bble paBHOBECHUS Ta3-TBEPIOE TEJO, )KUAKOCTH-TBEPAOE TEIIO.
8. JIBmxkymias cuiia MaccooOMeHa.

9. 3akoHBI MONEKYISApHOI quddy3um.

10. 3akOHBI KOHBEKTHBHOM qu((y3u.

11. Mogenu maccornepeHoca.

12. 3akOHBI MaccorepeHoca Npyu y4acTUX TBEPIOTO Tela.

13. OcHOBHOE ypaBHEHHE MacCONepe1aun.

14. InddepennuansHoe ypaBHEHHE MacCOIIEPEHOCA.

15. [Tomobue B MacCOOOMEHHBIX MpOIleccaX.

16. [Tony4yenue kpuTepreB mogo0us Mpeodpa3oBaHHEM

i depeHInanbHBIX ypaBHCHUIA.

17. OcHOBHBIE TTOHATHS H OIIPEACICHHS Ipoliecca abcopOIiH 1
azcopOoIHy.

18. PaBHOBecus B mpoleccax abcopOIMu 1 afcopOLHH.

19. KuneTrka B mpoiieccax abcopOIuu 1 aacopOIuu.

20. MaTepHaJbHBIA U TEIJIOBOH OanaHc B Iporeccax abcopOnuu u
azcopOuHy.

21. AbcopOuus u aacopOIHs B MHOTOKOMITOHEHTHBIX CMECSX.

22. 3aKOHOMEPHOCTH JIeCOPOIIUY.

23. OcobeHHOCTH HOHHOTO OOMEHa.

24. Perenepanus aacopOEHTOB U HOHUTOB.

25. OcHOBHBIE NOHATHSI U ONPEIEICHHS IPOLIECCOB NEPETOHKU U
PEKTH(HUKAIIIH.

26. PaBHOBECHS B CHCTEME GKHIKOCTB-TIAP».

27. MarepuaJlbHbI{ U TEIIJIOBOW OallaHC B Mpolieccax MeperoHku U
PEKTH(HUKAIIIH.

28. MonexymnspHas JUCTUILIALHNL.

29. OCHOBHBIE OTIPENIEIICHHSI U TIOHSITHS MPOIIecca KUIKOCTHOM
SKCTPAKLUH.

30. PaBHOBECHE B CUCTEME «KHUIKOCTh-KUIKOCTDY.

31. MatepHaIbHBIA U TETIIOBOH OalaHC JKUIKOCTHOH IKCTPAKITHH.
32. KuHeTuka >XUIKOCTHON KCTPAKIIUH.

33. OCHOBHBIE CXEMBI 3KCTPAKIIHU.

34. DkCTparupoBaHue JBYMsI pACTBOPUTEISIMHU.

35. PereHepaiys S5KCTPareHToOB.

36. OcHOBHBIE 3aKOHOMEPHOCTH IIPOLECCa PACTBOPEHUSL.

37. OCHOBHBIE 3aKOHOMEPHOCTH poIiecca KPUCTAIUTH3AINH.

38. OCcHOBHBIE 3aKOHOMEPHOCTH IIPOIeCcCa SIKCTPAKIIUH
(BBILLIETAYUBAHUS ).

39. OcHOBHBIE IOHATHS U ONPEIEICHUS IIPOLIECCa CYIIKH.

40. duzuyeckas CyIHOCTb IPOLIECCA CYLIKH.

41. Kuneruka Cymku.

42. MatepuanbHbIA U TETUIOBOM OasiaHC Ipolecca CyIIKH.

43. OCHOBHBIE TIOHATHS U OTIPEICTICHNS] MEMOPaHHBIX MIPOIIECCOB.
44. Knaccudukamnms MeMOpaHHBIX IIPOIIECCOB.

45. Perenepanus MmeMOpaH.




KM2 IIpakTuyeckue IMK-2-B1;IIK-3-V1 3agaun A IpaKTUIECKUX padoT:

3a7aHus 1. Pacuér MHHUMAJILHOTO ¥ ONTHMAJIBHOTO (DJIErMOBOTO YHCIIA.

2. Pacuét nuameTpa KOJOHHBI.

3. PacuéTr KMHETHKH IIpoLecca MacCOOMEHa M ONpeIeJICHHE YHCTa
€IMHHUI] TIepeHoca.

4. Pacyér kMHETHYeCKON KPUBOH U ONpeieeHue JEHCTBUTEIBHOIO
YHCIIa Tapenok.

5. Pacu€r ruipaBIu4ecKoro COnpOTUBIICHUS KOJIOHHBI.

5.2. Ilepeuens padoT, BeinoaHseMbIx 0 AucuumianHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

[IpoBepsiembie
Kon Ha3panne
WHIAKATOPHI Coneprxanne paboTsI
pabdoThI padoThI N
KOMITETEHITUH
P1 Kypcogoii mpoekr [TK-2-31;11K-2- Pacdet nporiecca pekTuduKauu OMHAPHONW CMECH M TPOSKTHPOBAHHUE
BI;IIK-3-31;I1K-3- | pekTH(HUKAIMOHHOW KOJTOHHEI

Vi

5.3. OuneHo4HbIe MaTepuaJibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT])I, TECThI H T.l'l.)

DopMoil IPOMEKYTOUHOM aTTECTALMY 110 JUCLIUIUIMHE SBIIAETCA DK3aMEH.
Hixe npencrasieH oOpaser 6uiera s 9K3aMeHa, IPOBOJUMOTO B YCTHOI (opme.

MHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPABOBAHIS POCCUNCKOU ®EJEPAITN
®DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKISHNE BBICIIEr0 00pa3oBaHUs
HALIMOHAJIBHBIN UCCIEAOBATEJIBLCKUN TEXHOJIOI MUECKU YHUBEPCUTET
«MUCHUC»

HOBOTPOMLIKWIN OUITHAI

Kadenpa MaTeMaTHKH B €CTECTBO3HAHUS
BWJIET K DK3AMEHY Ne 0

JucrmmHa: «MaccooOMeHHbIE TIPOIeCCHl XUMUYIECKOH TeXHOIOTHID)
Hamnpasnenue: 18.03.01 «XuMmuueckas TEXHOIOTHDY
®dopma oOyueHus: ouHast

1) Hacagounsre abcopOepsl. IIpuHImI 1eiCTBHS, TUIIBI, HATPABICHIS IPUMEHECHUS.
2) TemoBoii 6anaHc annapara Ha Ipumepe abcopoepa.
3) Pacyér ruipaBIMyecKoro CONpOTHBICHHS KOJIOHHBI

CocraBui: K.T.H., foueHT kadenapst MuE J[.11. Anekcees
3aB. kapenpoit MuE A.B. I1Isanépa

5.4. MeTonnka oueHKH OCBOEHHSI THCIUILTUHBI (MoayJisi, npakTuku. HUP)

IMTokazaTenu 1 KpUTEPHH OLICHUBAHUS YK3aMEHa:

— Ha OICHKY «OTJIMIHO» (5 0aytoB) — 00yJaromuiics JEMOHCTPUPYET BEICOKHI YPOBEHB OCBOCHHSI KOMIIETEHIINI, BCECTOPOHHEE,
CHUCTEMaTHYeCKOe M TIIyOOKOe 3HaHNE ydeOHOTO MaTe-pHaia, CBOOOAHO BBITIONHSET MPAKTHYECKHE 3aaHusl, CBOOOIHO OTEpPHPYeET
3HAHUSMH, YMEHHU-SIMU, IPUMEHSIET UX B CUTYALUSIX IMOBBIIICHHOHN CII0KHOCTH.

— Ha OIICHKY «XOpoIIoy (4 6ania) — o0yJaromuiics IeMOHCTPUPYET CPETHUN YPOBEHb OCBOCHHUS KOMITCTCHIINI: OCHOBHBIC 3HAHHUS,
YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUUTENNb-HbIE OIINOKH, HETOYHOCTH, 3aTPYIHEHHUS ITPU aHATUTHIECKHIX OTIEPaIlisX,
nepeHoce 3HaHUH 1 yMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUN.

— Ha OIICHKY «YIOBJICTBOPHUTEIBHOY (3 0aiia) — 00y4aroIuiicss IeMOHCTPUPYET IIOPOTOBBIH YPOBEHb OCBOCHHI KOMITCTCHIIHIA: B
XO071€ KOHTPOJIBHBIX MEPOTIPHUATHI JTOITYCKAIOTCSI OIIHOKH, TIPOSBIISICTCS OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHHUH, HABBIKOB,
00yJaroNIICS NCTIBITHIBACT 3HAYNTEINBHBIC 3aTPYJHECHHS IIPU ONIEPUPOBAHNY 3HAHUSIMU M YMEHHSIMH IIPU UX [e-peHOCEe Ha HOBBIE
CHTYallUH.

— Ha OLIEHKY «HEYI0BJIETBOPUTEIBLHOY (2 Oasuia) — oOyyaromuiics 1eMOHCTpUpYeT 3Ha-HuUs He Ooiiee 20% TeopeTHIecKoro
Marepuana, JI0IMyCKaeT CyIIEeCTBEHHbIE OIMMOKH, HE MOXET ITOKa3aTh HHTEIUIEKTYaIbHbIC HABBIKH PEIICHHS IIPOCTHIX 3a1ad.

— Ha OIICHKY «HEYIOBJICTBOPUTENBHOY (1 6amt) — oOyuaromuiicss He MOXKeT [TOKa3aTh 3HAHUS Ha yPOBHE BOCIIPOU3BEICHUS U
00BsCHEHUs MH(OPMALIUH, HE MOXKET II0Ka3aTh HHTEIN-JICKTYaIbHbIC HABBIKH PEIICHNUS MPOCTHIX 3a1a4.

6. YHEBHO-METOJUYECKOE U TH®OPMAINIMOHHOE OBECIIEYEHHNE

6.1. Pekomenayemas qureparypa

6.1.1. OcHoBHas1 IUTepaTypa

ABTOpBI, COCTAaBUTENN 3arnaBue Bubnmoteka Wz narenscTBO, rox




ABTODBI, COCTaBUTEH

3araBue

Bbubaunoreka

W3naTenscTBO, 1o

JI1.1 |Jlorunos B.C., IIpumeps! u 3anauu 1o CII6 JIAHB, 2011
Kpaiinos A.B.. TeriomMaccooOMeny. : YueOHoe
IOxuoB B.E., nocoodue.
®eoxrucros [1.B.
JI1.2 | ®ponos B.D., MaccooOMeHHbIE TIPOLIECCHI CII6 XUMU3 AT, 2011
Onucrok O.M. XUMHUYECKOH TEXHOJIOTHU:
YuebHOe mocobue.
JI1.3 | B.®. ®ponos Jlexuuu 1o xkypey "IIponeccel CII6 : Xummzgar, 2008
U anmnapaThl XUMHUYECKOM
TEXHOJIOTUH
JI1.4 | Pomankos, B.®. MaccooOMeHHBIE MPOIECChI CII6 : Xumusnar, 2011
®ponos, O.M. XUMHUYECKON TEXHOJIOTUY :
OuCIoK. yueOHOe TIocoOue
JI1.5 | O.H. Bproxanos, C.H. |TemnomaccooOMeH: yaeOHUK NH®PA - M, Beiciiee
[TeBuenko oOpa3oBaHue, 6akanaBpuar,
2013 r
JI1.6 | A.W. Pazunos, ILIL [Tponeccr MacconepeHnoca ¢ Kazanp : KHUTY, 2012
CyxaHOB y4JacThueM TBepaon ¢pa3zsi=Mass
transfer processes with a solid
phase participation : yaebHOE
nocobue
6.1.2. JlonosiHuTEIbHAS INTEPATYPa
ABTODBI, COCTaBUTEIH 3arnaBue Bubnmoteka W3 narenscTBO, rox
JI2.1 |Iloxn pen. JleontheBoii | Teopus TermoMaccooOMeHa: M. u3g. MI'TY um. baymana,
AN Y4eOHUK IS BY30B. 1997
JI2.2 | Tenerun A.C. u ap TemmomacconepeHoc: Y4eOHHK M. Meramnyprus, , 1995
IUTSL BY30B./
JI2.3 | Beiinckuii B.B., Wzyuenue nporecca Wznarensckuii nentp @PIbOY
T'opoxos A.B. [IEPETOHKHU C BOJIIHBIM [TapOM: BITIO "MI'TY", 2012
Metoandeckre yKka3zaHHs K
nabopaTopHoi paboTe
JI2.4 | Beiincuii B.B., Onpeznenenye yucia eJuHULL Wz narensckuit uentp @I'bOY
T'opoxos A.B. IepeHoca B rpoliecce BITIO "MI'TVY", 2012
peKkTUHUKALKE OUHAPHOM
cMmecu: Meronuueckue
yKazaHHUA K Ja00opaTopHO
pabote
JI2.5 | Beckos B.C. OO61ast XuMu4eckast M.: Akagemknura, 2006 T
TEXHOJIOTUS: YUeOHUK
JI2.6 |Kyrenos AM., T.W. OO01as XuMHu4IecKas M: Akanemkaura, 2005 T.
Bonnapesa, TEXHOJIOTHS: YIeOHHK
M.I".bepenrapren
6.1.3. MeTtoguueckue pa3padoTKu
ABTODBI, COCTaBUTEIH 3arnaBue Bubnmoreka W3narenscTBO, rox
JI3.1 | Beiickwmii B.B., Onpenenenne ko3P PUIIIESHTA Wznarensckuit mentp FOY
T'opoxos B.B., pacrpeeneHus pu BIIO "MI'TVY", 2010
Bonomyk T.I'. 3KCTPAKIUU B KIKKOCTSIX:
Meroaudeckue ykazaHus K
nabopaTopHoii pabore
JI3.2 |Beitackuii B.B., Kunernka nponecca cylku W3znarensckuii neatp ®rbOY
T'opoxos A.B. TBEPABIX MATEPHUAJIOB : BIIO "MI'TVY", 2012
Meroaudeckue ykazaHus K
nabopaTopHoii pabore
6.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAINOHHOI ceTH «AHTepHeT»
D1 |Poccuiickas HaydHas dMeKTPOHHAS OHIOTHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru

33

H® HUTY" MUCuC"

www.nf.misis.ru




6.3 IlepeyeHb NpOrpaMMHOro odecneyeHust

II.1 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.2 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc

I1.3 | Bpaysep Google Chrome

I1.4 |Microsoft Teams

I1.5 Zoom

I1.6 | Bpay3zep Yandex

6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodeccHOHATBHBIX 023 JaHHBIX

N.1 |- Odbunmaneueiii cant HoBorpounkoro pummnana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- Dnexrponnas 6udanoreka HUTY "MUCuC" http://elibrary.misis.ru

n.3
.4 |- YauBepcureTckas oubnmmoreka ornaiH http:/bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasnauenwne Bupg OcuHarenne
114 VYuebnast  aymmrtopus  mnms  3aHsTwmit | [Ip 1 . - Kommetorep B cbope;
JIEKITUOHHOTO TUIIA, MIPAKTUIECKUX 1 wr. - [Tpoextop Acer X118 DLP 3600Lm;
3aHATHI 1 mt. - Dkxpan Lumien Eco Picture 200x200
cMm;
19 rt. - PynoHHbIE IITOPEL;
4 . - [llkad KHUKHBIH,
26 wt. - CTON CTyIeHUeCKUIA;
46 wr. - Cryu;
1 wt. - Cton npenonaBaTeNbCKUM.
113 Yyebnas naboparopust (kKommbroTepHblid | [Ip 13 mwr. - Kommetotep B coope;
KJIacc) 1 mT. - IlpoexTop yHHBepcanbHBIN Vivitek
DH278S;

1 wr. - Dkpan HacTeHHbIH 150x200;
1 mr. - KommyraTtop D-Link 16 mopr.;
1 . - [logsec amns mpoekTopa;

1 mr. - Be6 xamepa Logitech;

1 . - Konpuuuosnep ;

13 mrt. - Cros KOMIIBIOTEPHBIIH;

2 mrt. - Croa npenonaBaTeIbCKU;
7 wr. - Cryinss;

12 wrr. - Kpecno;

1 . - [Ixad KHIKHBIH;

12 mrt. - PynoHHbIE IITOPEL;

1 wT. - YueHnueckas Jocka;

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIIIUXCS

[ToaroroBka K MpOMEKYTOUHOM aTTECTALMU 110 TUCLMIUIMHE 3aKII0YaeTCsl B U3yY€HUH TEOPETUUECKOT0 MaTepuala 1o KOHCIEKTaM
JIEKINi, ICTOYHNKaM OCHOBHOI 1 JIOTIOJHUTEIBHOM JTUTEPaTyphl, BKJIFOYAsk TEMBI CAMOCTOSATEIIFHOTO M3YUSHHUS, OPHEHTUPYACH Ha
CIIHCOK KOHTPOJBHBIX BOMPOCOB MO COOTBETCTBYIOIIUM TEMaM.

IIpu caMOCTOSTENPHOM U3YyYEHUH MaTepuaia peKOMEHAYETCsl 3aHOCUTh B TETPaJlb OCHOBHBIE MMOHATHUS, TEPMUHBI, (HPOPMYIHPOBKU
3aKOHOB, (DOPMYIIEI M YPaBHEHUS, BEIBOJIBI 110 H3ydaeMoii TeMe. 3ydeHune qr0oro Bompoca HeoOX0MMO IIPOBOIUTE HA YPOBHE
CYITHOCTH, a HE Ha YPOBHE OTACNBHBIX SIBICHUH. DTO criocoOCTBYeT Oojee Iy00KOMY M IPOYHOMY YCBOCHHIO MaTepuaa.

B cirydae 3aTpynHeHHs IpHU U3YUCHUHU JUCIUIUIMHBI CIeAyeT oOpaIaThes 3a KOHCYIbTallle! K IpenojaBaTelo. Bee nekimoHHbIe
MaTepHabl, a TakKe MpaKTUYECKHUe 3aaHus npuBereHsl B LMS
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