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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

MaccooOMeHHBbIe POecChl XMMHYeCKOH

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)

Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS

IIpoduis

Keamuduxanums Bakanasp

dopma o0yueHHs o4Has

OO0mast TpyI0EMKOCTh 43ET

YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 5
ayIATOPHBIE 3aHATHUS 63 Kypcosasi pabota 5
caMoCTOsITeNbHAs paboTa 49
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Hroro
Henens 19
Bun 3anaruit i | PO | VI PII

Jlexun 34 (34 |34 |34
[IpakTuueckue 34 134 |34 |34
Uroro ayn. 68 |68 |68 |68
KonrakTHas paboTa 68 |68 |68 |68
Cam. pabora 49 149 |49 (49
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUtoro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
MaccooOMeHHBIe NPOLecChl XHMHYeCKOI TeXHOJI0THH

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCHC» no vanpasnenuto noaroroBku 18.03.01 Xumuueckas TexHosorus (ypoBeHb OakanaBpuata) (puKa3 ot
25.12.2017 r. Ne Ne 857 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noarorosku 18.03.01 Xumudeckas rexuosorus [Ipodunb. XuMudeckas TEXHOJIOTHS MPUPOIHBIX SJHEPTOHOCUTEICH
U yrIepomHbIX Matepuanos, 18.03.01 21 XumTexuomorms IIpl 2020.plx.plx , yrBepxxnenHoro YuensmM coserom @TAOY BO
HUTY "MHUCuC" B cocrase coorserctByromieit OITIOIT BO 21.05.2020, mporokon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenne mogroropkn 18.03.01 Xummdaeckas TexHonorus [Ipoduns. XuMudeckas TEXHOJIOTHS IPUPOIHBIX SHEPTOHOCUTENEH
U YITICPOIHBIX MaTEpHaJIOB, , yTBep)KIeHHOH YueHsM coeToM @T'TAOY BO HUTY "MUCuC" 21.05.2020, mpotoxon Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokon ot 22.03.2023 1., Ne3

PykoBomutenpb noapasaencHus K.¢.-M.H., noueHT [tonTtep J[.A.



1. HEJIX OCBOEHUA

1.1 | CucremaTH3aryst 3HaHMH 110 OCHOBAM TEXHOJIOTHYECKHUX MIPOLIECCOB XUMHUYECKUX MPOU3BOACTB, BBIPAOOTKA YMEHHS U
HaBBIKOB pacuéTa MacCOOMEHHBIX alllapaToB, Pa3BUTHE Y CTYJEHTOB CIOCOOHOCTH K CAMOCTOSTENEHOMY MOUCKY, aHAIU3Y
1 YCBOEHHMIO 3HAaHMH O XMMHUKO-TEXHOJOIMYECKHX IIpoLeccax.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 |Hudopmaruka

2.2 Jucuunianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 | KoxkcoBaHue yriei

2.2.2 |IlepBuuHas nepepabOTKa yriIeBOJAOPOIHBIX Ta30B

2.2.3 |IloxroroBka yriei Jiyisi KOKCOBaHUs

2.2.4 | Texnomorus riy0Ookoi nepepaboTku HedTh

2.2.5 | XuMuueckas TEXHOJOTHUS TOIUIMBA U YIIIEPOIHBIX MaTepUAIOB

2.2.6 |HM3BneyeHue u nepepaboTka XMMUYECKUX MPOIYKTOB KOKCOBAHUS

2.2.7 | KypcoBas Hay4HO-HCCIIEIOBATENbCKasl paboTa

2.2.8 |Pemenne npuKkIaaHbIX 3a1a4 ¢ UCTIONb30BaHNeM MATLAB

2.2.9 | TexHONIOTHS MPOMBICTIOBOH ITOJTOTOBKH U MepepadOTKH HE(TH U ra3a

2.2.10 |MopenupoBaHie XUMUKO-TEXHOIOTMIECKUX [IPOLIECCOB

2.2.11 |IlomroToBka K IpoIeIype 3alINUTHI 1 3alUTa BEITYCKHOH KBATN(HUKAITIOHHON pabOTHI

2.2.12 |IlpenmumioMHas IPAKTHKA JUIS BEITOJHEHHS BBITYCKHON KBaTH()UKAIIMOHHOHN paboTHI

2.2.13 | Cucremsl ynpaBiaeHHs] XUMHUKO-TEXHOJIOTHYECKUMH TPOIlecCaMu

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

IIK-2: Cioco6eH BBINOJIHATD OTAeIbHbBIE 3TANbI HAYIHO-HCCIET0BATE]bCKHX H IKCIEPHUMEHTAIBHBIX PatoT B 00J1aCTH
XHMHY€ECKOro NMPOU3BOACTBA, ONMUPASCH HA MOCJIeAHUE JO0CTHKEHUSI HAYKH U c1oco0bl ¢ poBoii TpaHchopmanuu
NMPOU3BOJCTBA

3HaTb:

ITK-2-31 nprHIHIBE PU3NIECKOTO MOJCTHPOBAHUS XUMHUKO-TEXHOJIOTHYECKHAX MPOIIECCOB, OCHOBHBIC YPABHCHUS JBHKCHHS
KUJKOCTEH, OCHOBBI TEOPHH TEIUIONEPEIadd. OCHOBBI TEOPHH MacCONEpeaadn B CHCTEMAaX CO CBOOOTHOM 1 HETIOIBIDKHOI
rpaHuIeit paszgena (a3, TUTIOBBIE MPOLECCHl XUMUYECKOH TEXHOJIOTHH, COOTBETCTBYIOIINE alNapaTsl U METOABI UX pacyera

ITK-3: CnocodeH ocylecTBIATh TEXHOJIOTHYECKHil Mpolece B COOTBETCTBUHU C PerJIaMeHTOM M HCIO0JIb30BaTh
TeXHOJIOTHYeCKHe CPeACTBa I H3MEPEeHHs OCHOBHBIX IIAPAMETPOB TeXHOJIOrHY€eCKOro Impouecca, CBOMCTB ChIPbs H
NPOAYKIIMH XUMHYECKOr0 IPOM3BOACTBA

3HaTh:

ITK-3-31 ocHOBBI TEOpHUHU NIEPEHOCA UMITYIIBCA, TEIJIA M MACChI

IIK-2: Cnioco6eH BHINOJIHATH OTAEAbHbBIE ITANBI HAYYHO-MCCIEI0BATEIbCKUX H IKCIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XHMHY€eCKOIo MPOU3BOACTBA, ONMUPASCH HA MOCJIeAHUE J0CTHKEHUs] HAYKH M c1oco0bl UG poBoii TpaHchopManuu
NMPOU3BOJCTBA

YMmerb:

TIK-2-Y1 Onpenensits OCHOBHBIE XapaKTEPUCTUKHU IPOIIECCOB TEILIO- M MACCOTIEpEIavn, pACCUUTHIBATE TApaMETPhI U BHIOMPATh
anmaparypy Uil KOHKPETHOTO XMMUKO-TEXHOJIOTHYECKOT0 Mpolecca

IMK-3: Cnocooen OCYHIECTBJIATH TeXHOJOTHYEeCKUIl npouecc B COOTBETCTBUH € PEIVIAMEHTOM U UCIIOJb30BaATH
TEXHOJOIrH4€CKHUe CPpeACTBA 1J1d U3MEPEHUSI OCHOBHBIX NNAPaMETPOB TEXHOJOIHYECKOro mpouecca, CBOICTB CbIPbi
MNPOAYKIIMHA XUMHUYECKOI'0 MPOU3BO/ICTBA

YMmerb:

TIK-3-VY1 onpenensTe XapakTep IBHYKEHHS KHIKOCTEH U Ta30B,

IIK-2: Cioco6eH BBINMOJIHATH OTAEIbHbBIE ITANBI HAYYHO-HCCIE0BATEIbCKUX H IKCIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XHMHY€ECKOro MPOU3BOACTBA, ONMUPASICH HA MOCJIeAHUE J0CTHKEHUS] HAYKH M cn1oco0bl u¢poBoii TpaHchopManuu
NMPOU3BOJCTBA

Baanernb:

[IK-2-B1 Merogamu pacdera npoIeccoB MacCOOOMEHa 110 KPHUTEPHATIbHBIM YPaBHEHUSIM




IIK-3: Cnioco6eH oCcylecTBIATH TEXHOJOTHYECKH I MPOIECC B COOTBETCTBHY C PerJIaMEHTOM U HCIOJIb30BaTh
TEXHOJOTHYECKHUE CPEACTBA AJId U3MEPCHUS OCHOBHBIX NMapaMeTPOB TEXHOJOTHYECKOI0o mpoiecca, CBOMCTB CbIPbA U
NMPOAYKIMU XUMUYECKOr0 MPOU3BOJACTBA

Baanernb:

TIK-3-B1 HaBbIKaMu IPOEKTUPOBAHUS IIPOCTEHIINX aNnapaToB XMMUYECKOW IPOMBIIIIEHHOCTH

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIIeTeH Mt pecypchbl padoThI
Paspgen 1. Pacuér
pekTH(UKAIMN OUHAPHBIX
cMmeceii

1.1 Pacuér pextudukanmm 5 10 I1K-3-31 IIK-3- J1.4 Pl

OuHapHBIX cMecei /JIex/ V1IIK-3-B1 JI1.6J12.2
IIK-2-31 [IK-2- | JI2.6J13.2
V1IIK-2-Bl 2102233

1.2 Pacuér pextuduxanuu 5 5 [TK-3-31 ITIK-3- JI1.4J12.1

O6unapHbIX cmeceit /T1p/ V1IIK-3-Bl J2.6
[K-2-31 [IK-2- | 32132233
V1IIK-2-Bl

1.3 Pacuér xunernuecko 5 7 I1K-3-31 IIK-3- JI1.2J12.5
KpPHUBOH U ONpeJEIICHNE V1IIK-3-Bl J2.6
JIeICTBUTEIBHOIO YKCIIa TIK-2-31 TIK-2- 212233
tapenok /T1p/ V1IIK-2-B1

14 Pacuér ruppasinueckoro 5 2 [1K-3-31 IIK-3- JI1.1
COTIPOTHUBIICHUS V1IIK-3-Bl 0109233
konoHHs! /IIp/ [K-2-31 TIK-2-

V1IIK-2-Bl

1.5 CamocTosATeNnbHOE U3yYCHUE 5 7 [TK-3-31 IIK-3- | JI1.4J12.2J13.
yaeOHOro Marepuana B LMS VY1 IIK-3-B1 2
Canvas: Pacuér TIK-2-31 TIK-2- 2132033
KUHETHYEeCKOIl KpUBOH U V1IIK-2-Bl
onpeJeneHue
JIEHCTBUTENBLHOTO YHCIIa
tapenok /Cp/

1.6 CaMocTosATeNIbHOE U3yIeHHE 5 8 TIK-3-31 IIK-3- J1.3
yueOHOro Marepuana B LMS V1 IIK-3-B1 JI1.6J12.6J13.
Canvas: Pacuér [TK-2-31 TIK-2- 2
TUIPABIMYECKOTO V1 IIK-2-B1 D152 53
COTIPOTHUBIICHUS
KosioHHEI /Cp/

Pazgen 2. Pacuér
npoueccoB a6copouun
ra3oB B KHAKOCTSIX

2.1 Pacuér npoueccor 5 10 TIK-3-31 TIK-3- J1.3 KM2
a0copOIIHMHU Ta30B B V1 IIK-3-Bl JI1.5J12.2
KuAKOCTX /JIex/ TIK-2-31 TIK-2- | JI2.3 JI2.5

V1 I1IK-2-Bl 212233

2.2 Pacuér npoueccon 5 8 T1IK-3-31 I1K-3- JI1.1
a0copOIIMHu Ta30B B V1 IIK-3-Bl JI1.2J12.3
xunkoctsx /TIp/ T1K-2-31 I1K-2- JI12.5J13.1

V1 T1IK-2-Bl 212233

2.3 Pacuér npoueccon 5 6 TIK-3-31 TIK-3- JI1.1J12.5
abcopOuuu ra3oB B V1 IIK-3-B1 213253
xunkoctsx /TIp/ [TK-2-31 TIK-2-

V1IIK-2-Bl

24 CamocTosTensHOe U3yUeHUe 5 6 MK-3-31 TIK-3- | JI1.3J12.5
yueOHOro Marepuana B LMS V1 IIK-3-B1 JI2.6J13.1
Canvas: Pacuér [MK-2-31 TIK-2- 213253
MHHUMAJIBHOTO (pIIETMOBOTO V1IIK-2-Bl
guciua /Cp/




2.5 CamocTosTensHOe U3yUeHUe MK-3-31 TIK-3- | JI1.2J12.3
yueOHOro Marepuana B LMS V1 IIK-3-B1 2.4
Canvas: Pacuér nuamerpa [MK-2-31 TIK-2- 213253
KosioHHEI /Cp/ V1IIK-2-B1

2.6 CaMocCTOATeIbHOE U3yIECHHE IK-3-31 [IK-3- | JI1.1J12.4
yueOHoOro Marepuana B LMS V1IIK-3-Bl J12.5
Canvas: Pacuér xuHeTnku [TK-2-31 TIK-2- JI2.6J13.1
mporiecca MaccoOMeHa V1IIK-2-B1 2132033
OIpE/ICICHHE YHCITa CMHUIL
nepeHoca /Cp/

2.7 CamMocToATenbHOE H3yYEeHUE [TK-3-31 ITIK-3- JI1.2J12.3
y4aeOHOTrO MaTepuana B LMS V1IIK-3-Bl J12.4 J12.6
Canvas: Konctpykuus TIK-2-31 TIK-2- 212233
KOJIOHHBIX anmapaToB V1 IIK-2-B1
KoHCTpYKITHS SKCTPAKTOPOB
Cxemsl a0COpOLMOHHBIX
YCTaHOBOK
CXeMBI YCTaHOBOK IT0
MeperoHKe M peKTU(GHUKAITN

/Cp/
Pa3gen 3. Cymka TBepAbIX
MaTepHajoB

3.1 Teopwust cymku TBEpAbIX ITK-3-31 ITIK-3- J.1

Matepuanos /JIek/ V1 T1K-3-Bl JI1.6J12.4
TIK-2-31 IIK-2- J12.5

V1 IIK-2-B1 J12.6J13.1

313233

3.2 Pacuer npouecca cymku mo TIK-3-31 IIK-3- JI1.3J12.2
nuarpamme Pamzuna /TIp/ V1IIK-3-Bl J2.5

IMK-2-31 [IK-2- | 313233
V1 IIK-2-Bl

33 CamocToATenbHOE U3yUeHHE [TK-3-31 IIK-3- JI1.4J12.2
y4aebHoro Matepuana 8 LMS V1IIK-3-Bl J2.6
Canvas: Pacuer nporiecca T1K-2-31 I1K-2- 215253
CYILIKH BO3IYXOM C VY1 IIK-2-B1
pEeIUpPKYISIIUel u 6e3
PELUPKYISAIUH CYIIAIBHOTO
arenta /Cp/

Paznen 4. Dxcrpakuus B
CUCTeMAX KHIKOCTb-
JKMIKOCTh. JKCTPAKTOPBI.

4.1 CxeMblI MeperoHHbIX TIK-3-31 TIK-3- JI1.1J12.2
YCTaHOBOK M KOHCTPYKIIHH V1 IIK-3-Bl JI2.5
PEKTH()UKATMOHHBIX [TK-2-31 TIK-2- 2192 33
kononH /Ip/ V1IIK-2-B1

4.2 DKCTpaKIus B CUCTEMaX TIK-3-31 T1IK-3- JI1.4
JKUIKOCTh-)KUJIKOCTbD. V1 IIK-3-B1 JI1.5J12.2
OkcTpakTopsl. /JIex/ IMK-2-31 TIK-2- J2.5

V1T1IK-2-Bl 212233

43 CaMocTOATEeIbHOE U3yIEHHE TIK-3-31 IIK-3- Jd1.2
yueOHoro Marepuana B LMS V1 IIK-3-B1 JI1.6J12.5
Canvas: DKcTpakius B [TK-2-31 TIK-2- JI2.6
CHCTEMAaX KUJIKOCTb - V1IIK-2-B1 21922 33
JKUJIKOCTb. DKCTpakTopsl /Cp/

Pa3gen 5. MemOpaHHble
npouecchbl B XUMHYeCcKO#
TeXHOJIOTHU

5.1 MeMOpaHHBIE ITPOIECCH B TIK-3-31 TIK-3- J1.2
XUMUYECKOH V1IIK-3-Bl JI1.6J12.1
TexHoornu /JIex/ IMK-2-31 TIK-2- J2.5

V1 IIK-2-B1 212233




52

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas: MemOpaHHbIe
MIPOLIECCHI B XUMUYECKON
texHonoruu /Cp/

14 [K-3-31 IIK-3- 1.2
V1IIK-3-Bl 013233
I1K-2-31 IIK-2-
V1IIK-2-Bl

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KonTponsHoe
MEpOTIPHSITHE

ITpoBepsiemble
HUHAUKATOPBI
KOMIIETCHIIUI

BOHpOCLI JUIA IOATOTOBKH

KM1

B1

DK3ameH IMK-3-31;I1K-3-
VI;IIK-3-B1;T1IK-2-
31;I1K-2-V 1;T1K-2-

Bompocs! k 9k3aMeHy o AUCTHIUTHHE «MaccOOOMEHHBIE ITPOIIECCH
XUMHUYECKOI TexHomorum» 1. OCHOBHBIE MOHSTHUS U ONIPeIeICHUS
MaccooOMEHHEBIX mporieccoB; 2. Kitaccngukanus MaccooOMEHBIX
npoueccos; 3. dazoBeie paBHOBecus; 4. Da3oBble MEPexoapl; 5.
PaBHOBecue KuUAKOCTE-TIap AL OmHApHOH cMmecH. Jluarpamma
(a3oBoro paBHOBecHs. 6. PaBHOBecHE JKUAKOCTB-TIAp AJIS TPOWHOM
cmecu. Jlnarpamma azoBoro paBHoBecus. 7. a30BbIe paBHOBECHS ra3-
TBEPJOE TENO, KUIKOCTb-TBEPAOE TENO; 8. JBrxKyIas cuna
MaccooOMeHa; 9. 3akoHbl MoJeKyIsipHoi auddysun; 10. 3akoHs
KoHBeKTHBHOU nuddy3un; 11. Moaenun macconepenoca; 12. 3akoHbI
MaccorepeHoca Ipr yJacTHH TBepaoro Tena; 13. OcHOBHOE ypaBHEHHE
Macconepenauu; 14. luddepeHnnanbaoe ypaBHEHHE MacCOIIEPEHOCa,;
15. [onoOue B MaccooOMeHHBIX Ipoueccax; 16. Ilonyuenue kputepues
nono0us mpeodpa3oBaHreM AU GepeHIHANTFHBIX YpaBHeHHUH; 17.
OCHOBHBIE TOHATHS H OIIPEACIICHNS IIpoIiecca abcoponuu u
aacop6uuu; 18. PaBHOBecHs B mpoueccax abcopOuuu u agcopOuum; 19.
Kunetnka B mpoueccax abcopormu u ancopoimm; 20. MaTtepuanbHbIi U
TEIUIOBO¥ OasiaHC B mporieccax abcopOiuu u ajcoponuu; 21.
AbcopOmust 1 ancopOLus B MHOTOKOMITOHEHTHBIX CMecsX; 22.
3akoHoMepHOCTH AecopOuuu; 23. OcoOeHHOCTH HOHHOTO 00MeHa; 24.
Pereneparus aacopOCHTOB U HOHUTOB; 25. OCHOBHBIC TIOHITHS U
oTIpeieNieHHs POIIeCCOB TIEPETOHKU U pekTudukanum; 26. PapHoBecus
B CHCTEME <OKHJIKOCTb-TIap»; 27. MaTepuanbHblii U TEIIOBOH OalaHC B
mporeccax MeperoHku u pektudukanum; 28. MonekynspHas
JucTIUIES; 29. OCHOBHBIE ONPEIeNICHNS U TIOHATHS Iporiecca
JKUAKOCTHOM 3kcTpakuuu; 30. PaBHOBecue B cucTeMe «KHAKOCThb-
KUAKOCTBY; 31. MaTtepuanbHbIi U TETIOBOM OanaHC XKUAKOCTHOM
skcTpakuuy; 32. Kuneruka ®uIKocTHON skcTpakiuy; 33. OCHOBHBIE
CXEMBI 3KCTpaKIMHY; 34. DKCTparupoBaHUE ABYMs PACTBOPUTENAMY; 35.
Pereneparus sxcTpareHToB; 36. OCHOBHBIE 3aKOHOMEPHOCTH IIpoIiecca
pactBopenus; 37. OCHOBHBIE 3aKOHOMEPHOCTH IpoLiecca
kpuctamuzanuy; 38. OCHOBHBIE 3aKOHOMEPHOCTH IIpoLecca
9KCTpaKUWH (BbienaunBanus); 39. OCHOBHBIE MOHATHS U ONPEICTICHUS
nporecca cymky; 40. duznyeckast CyLHOCTD Mpoliecca Cymky; 41.
Kunernka cynixu; 42. MaTepranbHBIH 1 TEIIIOBOH OallaHC mporiecca
cymky; 43. OCHOBHBIE TIOHATHS M ONIPEACIICHNS MEMOPAaHHBIX
nporeccos; 44. Knaccudukaiuys MeMOpaHHBIX MPOLECCOB; 45.
Perenepanus MmemOpas.

KM2

Bl

[IpakTuueckue [TK-3-31;11K-3-
3aJJaHUS V1;IIK-3-B1;I1K-2-
31;I1K-2-Y 1;T1K-2-

3amgayn A MPaKTHYECKUX padoT:

1. Pacuét MUHIMAIBHOTO U ONITHMAIBHOTO (DJIETMOBOTO YHCIIA.

2. Pacuér nuamerpa KOJOHHBI.

3. PacuéT KMHETHKH Ipoliecca MaccoOMeHa U oIpeesieHe yucia
€IMHUII IIepeHoca.

4. Pacu€r KUHETUYECKOW KPUBOH U OIIpEJeNCHUE IEHCTBUTEIBHOIO
qrcia Tapenok.

5. Pacuér ruipaBiaryeckoro COnpoTUBIEHUS KOJIOHHBI.

5.2. Ilepeuens paGoT, BHINOJIHSE

MbIX no gucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
HUHIUKATOPBI
KOMIIETCHIIUI

Coneprxanue paboTsI




P1 Kypcosoii npoext

TIK-3-31;1TK-3-
V1;TIK-3-B1;TTK-2-
31;1IK-2-V 1;[TK-2-
BI

Pacuer nporecca pektudukay OMHApHON cMecU U IPOEKTUPOBAHUE
PEeKTH(HHUKAMOHHOH KOJOHHBI

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

DopMOil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUIUHE SIBJISIETCS SK3aMEH.

Hioxe npezncrasnen obpaser; OuieTa Juist 9K3aMeHa, IPOBOANMOTO B YCTHOW (opme.
MUHUCTEPCTBO HAYKH W BBICIIIETO OBPA3OBAHM I POCCUMCKOM ®EJIEPAIIVHN
DenepanbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICIIIETO 00pa30BaHHsA
HAILIOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTUYECKUI YHUBEPCUTET

«MUCuCy»
HOBOTPOULIKUI OUITHAIT

Kadenpa matemaTiky 1 ecTeCTBO3HAHUS

BUJIET K OK3AMEHY Ne 0

JucunmmHa: «MaccooOMEHHBIE TPOLECCH XUMHYECKON TEXHOIOTHI»

Hampasnenue: 18.03.01 «XuMuyeckasi TEXHOJIOTHS

®dopma o0ydeHsI: OTHAs

1) Hacagounsre abcopbepsl. [IpuHIMD nelcTBUS, THITBI, HAIIPABICHUS TPUMEHCHHS.
2) TennoBoit 6ananc anmnapaTa Ha npuMepe abcopoepa.
3) Pacuér ruapaBnnueckoro CONpOTHBIICHUS KOJTOHHBI

CocraBui: K.T.H., ToUeHT kadeapst MuE

3aB. kadenpoit MuE

J.. Anekcees

A.B. IlIBanéBa

5.4. MeToauka OueHKH OCBOEHUS AUCHMILIMHBI (Moayis, npakTuku. HUP)

IMTokazaTenu u KpUTEPHU OLICHUBAHKS YK3aMEHA:
— Ha OIIEHKY «OTINYHO» (5 6a/IOB) — 00yJaIONIHIACS TEMOHCTPUPYET BHICOKHI YPOBEHb OCBOCHHUST KOMITETECHITHIA, BCECTOPOHHEE,
CHUCTEMATUYECKOE U ITyOOKOe 3HaHUE y4eOHOr0 MaTe-pruaia, CBOOOIHO BHIMONHSET MPAKTUIECKUE 3a/JaHHs, CBOOOTHO OTIEPHPYET
3HAHUSMH, YMEHU-SIMH, IPUMCHSCT UX B CUTYAIUSIX TOBBIIICHHOW CIO)KHOCTH.
— Ha OIICHKY «XOpOoIIoy (4 6amia) — 00yJaroImuiicss IeMOHCTPHPYET CPSAHUH yPOBEHh OCBOCHHS KOMIICTCHITHI: OCHOBHBIC 3HAHHS,
YMEHHS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUHUTEIb-HbBIE OIMUOKH, HETOYHOCTH, 3aTPY/AHEHHS MIPY AaHATUTHICCKUX OTIEPaIusX,

[EPEeHOCE 3HAaHUM U YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYalUH.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayuta) — 00yJaroNHiAcs: JEMOHCTPHPYET MOPOTOBBIH YPOBEHb OCBOCHUI KOMIICTCHIIUII: B
X0JIe KOHTPOJIBHBIX MEPONPUATHHA JOMYCKAIOTCS ONMTMOKH, MPOSBISIETCS] OTCYTCTBHE OTACTBHBIX 3HAHUH, YMEHHI, HABBIKOB,
00yJaroINiACs NCTIBITHIBACT 3HAYNTENBHBIE 3aTPyIHEHHS IIPH OTIEPUPOBAHUY 3HAHUSAMHU M YMEHUSIMU IIPH UX TIe-PEHOCE Ha HOBBIE

CUTyalUH.

— Ha OIICHKY «HEY/IOBJICTBOPHUTEIBHOY (2 Daita) — o0yJaroIuiics: IeMOHCTPHPYET 3Ha-HUs He Oonee 20% TEOpeTHIECKOTO
MaTepHaa, JOITyCKaeT CYIIECTBEeHHBIE OIMMOKY, He MOXKET IT0Ka3aTh HHTEICKTyaJIbHbIe HABBIKH PEIICHHS MIPOCTHIX 3a/1ad.
— Ha OLIEHKY «HEYIOBIETBOpUTENbHO» (1 6amt) — oOyyaromuiics He MOKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCTIPOU3BEACHUS U
00BsCHEHHS UH(DOPMAIMH, HE MOXKET ITOKA3aTh HHTEI-JICKTYAJIbHBIC HABBIKH PEIICHUS MPOCTHIX 33/1a4.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpI)I, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aJipec

JI1.1 |Jlorunos B.C.,
Kpaiinos A.B..
1OxnoB B.E.,
®eoktucros /[.B.

ITpumeps! 1 3aauu 1o
TeroMaccooOMeny. : YaeGHoe
nocoowue.

CTI6 JIAHD, 2011,

JI1.2 | ®ponos B.D.,
®auciok O.M.

MaccooOMeHHBIEe TIPOIECCH
XUMHYECKON TEXHOJIOTHH:
VYuebHOE mocobue.

CII6 XMUMU3JIAT, 2011,

JI1.3 | B.®. ®pornos

Jlextuum no xypcy "Ipoueccs
U anmnapaThl XUMHUYECKON
TEXHOJIOTHU

CII6 : Xumuszngar, 2008,
http://biblioclub.ru/index.php?
page=book&id=270290

JI1.4 | Pomankos, B.®.
®ponos, O.M.
duciok.

MaccooOMeHHBIE TPOLECChI
XAMHYECKOH TEXHOJIOTHH :
ydeOHoe mocodue

CII06 : Xummsgar, 2011,
http://biblioclub.ru/index.php?
page=book&id=99360

JI1.5 |O.H. Bproxanos, C.H.
IlIeBueHko

TernomaccooOMeH: yueOHUK

NH®PA - M, Bricuiee obpa3oBanue,
baxanaBpuat, 2013 T,




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.6 | A.W. Pa3unos, ILII. IIpoueccrl MacconepeHoca ¢ Kazans : KHUTY, 2012, URL:
CyxaHOB y4dacTreM TBepnoi ¢azpi=Mass http://biblioclub.ru/index.php?
transfer processes with a solid page=book&id=259392 (18.11.2015).
phase participation : yaeOHOe
nocobue
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTABUTEIH 3arnaBne bubnmorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 |[IIox pen. JleontseBoii | Teopus TeruromaccooOMeHa: M. n3n. MI'TY um. baymana, 1997,
AN. Y4eOHHK IS BY30B.
JI2.2 | Tenerun A.C. u nip Temnomacconepenoc: YueOHUK M. Mertamnyprus, , 1995,
IUTSL BY30B./
JI2.3 | Beitnckuii B.B., Uzyuenue npouecca Wznarensckuii nentp ®I'6OY BITIO
T'opoxos A.B. MIEPETOHKU C BOJSHBIM ITAPOM: "MI'TVY", 2012,
Meronuyeckue ykazaHus K
nabopatopHoit pabore
JI2.4 | Beiincuii B.B., Ornpeienienue Yncia euHnLL Wznarensckuii nentp ®I'6OY BIIO
T'opoxos A.B. MepeHoca B mporecce "MI'TY", 2012,
pexTudukanuy OMHAPHOH
cMmecu: Meroandeckue
yKa3zaHHUsA K Ja00paTOpHOM
pabote
JI2.5 | Beckor B.C. OO011as XuMHuecKas M.: Akanemknura, 2006 T,
TEXHOJIOTHS: YICOHHK
JI2.6 |Kyrenos AM., T.H. OO1as XuMHu4yecKas M: Akagemknura, 2005 T.,
Bonnapesa, TEXHOJIOTHS: yIeOHHIK
M.I".Bepenrapren
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmnorexa M3narenscTBO, roa, 311. anpec
JI3.1 | Beiickuii B.B., Onpenenenue kodddurmenrta Wznarensckuii nentp 'OY BI1IO
I'opoxos B.B,, pacnpeneneHus npu "MI'TVY", 2010,
Bonomyk T.I'. 9KCTPAKLUU B )KUKKOCTIX:
Meroandeckue yKa3saHus K
nabopaTopHoii paborte
JI3.2 | Beiinckuii B.B., Kuneruka nponecca cymku M3natensckuii nentp ®I'bOY BIIO
T'opoxos A.B. TBEPIBIX MATEPHAJIOB : "MI'TY", 2012,
Meroandeckue yKa3saHus K
nmabopaTopHOit pabore
6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas 3MeKTPOHHAS OMIONHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.2 | Solidworks Education Edition
113 Microsoft Teams
1.4 |Zoom
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |- Odbunmanshelii caiit HoBotpourkoro ¢pummana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrponnas 6ubmroreka HUTY "MUCuC" http://elibrary.misis.ru
n3
WN.4 |- YauBepcurerckas oubmuoTeka onnaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHarnieHne
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JlabopaTtopuss  sKomorum,  oOoraleHHS
MTOJIE3HBIX UCKOTIAEMBIX

3D mpuHTep ¢ mporpaMMHBEIM obecreueHneM Cura, MoWKa
nabopatoprast JIK-1200, ctonm BecoBoit JIK-1200, 6
71a00paTOPHBIX CTOJNOB € TeXHOJorumyeckoil mpucraskon JIK
-1200, mka¢p BeiTsDKHONW JIK-1500, mepeBsHHBIC JIaBKH,
nabopaTopHbie TaOypeThl, aKBaTUCTUIIATOP DIICKTPUICCKUI
J3-10M, xomruiekT yueOHOU Mebemnu.

113

VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJ1ace)

KommurekT yueOHOM Mebenu Ha 12 mecT i oOydarommxcs,
12 cTauMOHapHBIX KOMIIBIOTEPOB JJsl  CTYAEGHTOB, 1
CTAllMOHAPHBII KOMIBIOTEp Ui mpenopaBarens (y Bcex
BEIXOA B HWHTEPHET), TIPOEKTOpP, OHKpaH HACTCHHBIH,
KOMMYTaTOp, JOCKa ayJuTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn k DUOC Yuusepcurera MUCHC uepe3
TUYHBIA KaOuHer Ha twiathpopme LMS Canvas m Moodle,
nuneH3noHHsle  mporpaMmel - MS  Office, MS  Teams,
arTuBHupyc Dr.Web.

114

Yuebnass  ayauropusl IS 3aHATHH
JIEKITUOHHOT'O THIIA, MPaKTUYECKUX
3aHATHH

KommurekT yueOHOM Mebenn Ha 56 mecT I oOydarommxcs,
1 KoMIbIOTEp IS TIPENo/iaBaTeNs C BHIXOJOM B MHTEpHET, |
CTAllMOHAPHBII KOMIBIOTEp I mpenopaBarens (y Bcex
BBIXOJ] B HHTEPHET), MPOEKTOp, OKpaH HACTCHHBIH,
KOMMYTaTop, IOCKa ayiWTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn k DUOC Yuusepcurera MUCHC uepe3
TUYHBIA KaOuHer Ha twiatdpopme LMS Canvas m Moodle,
nuneH3noHHsle  mporpaMmel - MS  Office, MS  Teams,
anTuBHupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

IoaroToBka K MPOMEXYTOUHOH aTTECTAlMK 10 JUCIUIUIMHE 3aKIF0YaeTCsl B M3y4eHUH TEOPETHYECKOI0 MaTepHalla o KOHCIEKTaM
JIEKIMH, ICTOYHUKAM OCHOBHOH U JOTIOTHUTEIBHON JIMTEPATYpPhI, BKIIOYast TEMBI CAMOCTOSTEIIBHOTO N3YUECHHS, ODHEHTHPYSCh Ha
CTIMCOK KOHTPOJIBHBIX BOIIPOCOB IO COOTBETCTBYIOIIM TEMaM.
IIpu camoCTOSsITETFHOM U3y9eHUH MaTepuaia PeKOMEHYeTCs 3aHOCUTh B TETPaJb OCHOBHBIE IIOHATHS, TEPMHUHBI, (POPMYIHPOBKU
3aKOHOB, ()OPMyYJIBI M YpaBHEHHs, BBIBOIBI IO N3ydaeMoii Teme. M3ydeHue 1o60ro Borpoca He0OX0AMMO MPOBOJNTH HAa YPOBHE
CYILIHOCTH, a HE Ha YPOBHE OTAEIbHBIX SIBICHUIH. DTO CrIocoOcTByeT O01ee TIy0OKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B cirydae 3aTpynHeHNS X U3ydEHNH AUCIUILTIHEL CIIeyeT 00pamaThes 3a KOHCYIbTalne! K mpernogasaTento. Bee neknnoHHbIe
MaTepHaibl, a Takke MpakTHueckue 3aganus npuseneHs! B LMS Canvas o agpecy kypca https://Ims.misis.ru/enrol/GRFGTT




