HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 22 MefiepaiiEide rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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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
IIpodus Xumuueckast TEXHOJIOT s IPUPOAHBIX SHEPIrOHOCUTENEH U YIJIEPOAHBIX MAaTEpHAJIOB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 33ET
YacoB 1o y4eOHOMY IIJIaHy 108 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 5
ayIATOPHBIE 3aHATHUS 63 Kypcosasi pabota 5
caMoCTOsITeNbHAs paboTa 40

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

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

Jlexmim 34 (34 |34 |34
[IpakTuueckue 34 134 |34 |34
Uroro ayn. 68 |68 |68 |68
KonrakTHas paboTa 68 |68 |68 |68
Cam. pabora 40 |40 (40 [40
HUroro 108 [ 108 | 108 | 108




IIporpammy cocraBum(u):

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

Pabouas mporpamma
MaccooOMeHHBIe NPOLecChl XHMHYeCKOI TeXHOJI0THH

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2022, nporokon Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 22.03.2023 ., Ne3

PykoBoauTens noapasaeneHus K.¢.-M.H., goueHt tonrtep [I.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 |IlepBuuHas nepepabOTKa yriIeBOJAOPOIHBIX ra30B

2.2.2 |IloxroroBka yriei Jisi KOKCOBaHUS

2.2.3 | Pemenue npukiaaHbIX 3a/1a4 ¢ ucnoibzoBanueM MATLAB

224 XUMHYECKasi TEXHOJIOTUS TOILUIMBA U YriIepOaAHbIX MaTepUaioB

2.2.5 |H3BneyeHue u nepepaboTka XMMUYECKUX MPOIYKTOB KOKCOBAHUS

2.2.6 |KoxkcoBanue yriueii

2.2.7 | KypcoBas Hay4HO-HCCIIEIOBATENbCKasl paboTa

2.2.8 | Texnomorus riry6okoit nepepaboTku HeTH

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 |IlpennunioMHasl IPaKTHUKa

2.2.13 | Cucremsl ynpaBiaeHHs] XUMHUKO-TEXHOJIOTHYECKUMH TPOIlecCaMu

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

IK-3: Cioco6eH ocyliecTBIAATH TEXHOJIOTHYECKHiT MPOIecC B COOTBETCTBUH C PErJIAMEHTOM M HCI0JIb30BATh CHCTEMbI
aBTOMATH3NPOBAHHOIO YIPABJIEHUS MPOU3BOACTBEHHBIM MPOILECCOM

3HaTh:

TIK-3-31 oCHOBBI TEOpHH MEPEHOCA UMITYIbCA, TEIIa U MacChl

IIK-2: Cioco6eH BBHINOJIHATH OTAEIbHbBIE ITANBI HAYYHO-HCCIIE0BATEIbCKUX H IKCIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XHMHY€eCKOI0 MPOU3BOACTBA, ONMUPASCH HA MOCJIeAHUE A0CTHKEHUS] HAYKH M iU PoBYI0 TpaHcGopMaLMIO IPOU3BOACTBA

3HaTh:

ITK-2-31 npuHIUIB! PU3NIECKOTO MOASITHPOBAHNS XMMHKO-TEXHOIOIHIECKHX TIPOIIECCOB, OCHOBHBIC YPAaBHEHUSI JIBHKEHHUS
JKUJKOCTEH, OCHOBBI TEOPHH TEIUIONEePEIadr. OCHOBBI TEOPHH MacCONepeady B CHCTEMAaX CO CBOOOTHOM M HEeTIOIBIKHOIM
rpaHuIe paszaena (as, THIIOBBIE MPOLECCH XUMUYIECKOH TEXHOJIOTHH, COOTBETCTBYIOIINE allapaTsl U METOABI UX pacyera

MK-3: Cnocoben OCYHIECTBJIATH TeXHOJOTHYEeCKUI npouecc B COOTBETCTBUH € PEIVIAMEHTOM U UCIIOJbB30BATH CUCTEMbI
ABTOMATHU3MPOBAHHOTO YIIPpAaBJIE€HUS NNPOU3BOACTBCHHBIM MPOLECCOM

YMmerb:

TIK-3-V1 onpenensaTs xapakTep IBUXKEHHS KHUIKOCTEH U Ia30B,

IK-2: Cioco6eH BBINMOJIHATD OTAEIbHbIE 3TANBI HAYYHO-HCCIET0BATE]bCKHX H YKCIEPHUMEHTAIBHBIX PaGoT B 00J1acTH
XHMHY€eCKOro MPOU3BOJCTBA, ONIMPASICh HA MOCJIETHNAE TOCTHKEHNS HAYKH B HH(PoBYyI0 TpaHchopManuio Mpou3BOACTBA

YMmerb:

TIK-2-Y1 Onpenensate OCHOBHBIE XapaKTEPUCTUKHU MPOLIECCOB TEILIO- M MACCONEpEeIaur, pACCUUTHIBATD TapaMeTPhl U BHIOMPATh
anmaparypy A1 KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOTO IIpoLecca

IIK-3: Cnocoben OCYILIECTBJIATH TEeXHOJIOTHYeCKH I npouecc B COOTBETCTBUH € PENVIAMEHTOM MU UCIIOJbB30BATh CUCTEMbI
ABTOMATHU3MPOBAHHOTO YIIPABJCHHUSA NMPOU3BOACTBCHHBIM MPOLECCOM

Baaaernb:

ITK-3-B1 HaBbIKaMU MPOCKTUPOBAHUS IPOCTEHILIX aMAPATOB XUMUIECKON MPOMBIIUICHHOCTH

IIK-2: Cnioco6eH BBINOJIHATH OTAEAbHbIE ITANBI HAYYHO-HCCI€I0BATEIbCKUX H IKCIIEPUMEHTAJIBHBIX PadoT B 00J1acTH
XMMHY€CKOI0 IPOU3BOCTBA, OIHPAsiCh HA MOCJIeIHHE JOCTHKEHUs] HAYKH U HudpoByro TpaHcdopManuio Npou3BoACTBA

Baanernb:




[IK-2-B1 Merogamu pacdera npoleccoB MacCOOOMEHA 110 KPUTEpHATIbHBIM YPaBHEHUSIM

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectrp | Yacos | @opmupyemsblie | Jureparypa | Ilpumedanue KM Boinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. Pacuér
pexTUuGUKAIIUN OUHAPHBIX
cMmecei

1.1 Pacuér pextudukannu 5 10 TIK-3-31 IIK-3- J1.4 P1

OunapHbIX cMmeceii /JIex/ V1IIK-3-Bl JI1.6J12.2
IK-2-31 TIK-2- | JI2.6J13.2
V1 IIK-2-B1 313233

1.2 Pacuér pextudukannn 5 5 TIK-3-31 IIK-3- JI1.4J712.1

6unapnsIx cmeceit /I1p/ V1IIK-3-Bl J2.6
IK-2-31 [IK-2- | 313233
V1 IIK-2-Bl

1.3 Pacuér kuneTnueckoi 5 7 TIK-3-31 IIK-3- JI1.2J12.5
KpPHUBOH U ONIpeJeIcHNE V1IIK-3-B1 J2.6
JIEHCTBUTEILHOIO YHCIIa [1K-2-31 I1K-2- 215253
tapenok /T1p/ VY1 IIK-2-Bl

1.4 Pacuér ruppasinueckoro 5 2 [TK-3-31 IIK-3- J.1
COIIPOTHUBIICHUS V1IIK-3-Bl 2103233
kostoHHsI /TIp/ TIK-2-31 TIK-2-

VY1 IIK-2-B1

1.5 CaMOCTOSTENIbHOE U3YUEHHE 5 7 IK-3-31 IIK-3- | JI1.4J12.2J13.
yueOHOTrO Marepuana B LMS V11IIK-3-B1 2
Canvas: Pacuér TIK-2-31 IIK-2- 212233
KHUHETUYECKOU KPUBOH 1 VY1 IIK-2-B1
orpezeneHue
JNIEHCTBUTENLHOTO YHCIa
tapeinok /Cp/

1.6 CamocTosATenbHOE H3yYeHUE 5 8 ITK-3-31 ITIK-3- J.3
ydebHoro Matepuana B LMS VI1IIK-3-B1 | JI1.6J12.6J13.
Canvas: Pacuér TK-2-31 TIK-2- 2
THIPABIMYECKOTO V1 IIK-2-B1 215253
COTIPOTHBIICHHS
KosioHHkI /Cp/

Paspgen 2. Pacuér
npoueccoB adcopouuu
ra3oB B JKUAKOCTSIX

2.1 Pacuér npoueccon 5 10 [TK-3-31 TIK-3- 3 KM2
abcopOImu Ta30B B V1 T1IK-3-Bl JI1.5J12.2
Kuakoctsax /Jlex/ T1IK-2-31 IIK-2- J12.3 J12.5

V1IIK-2-Bl 2102233

2.2 Pacuér npoueccon 5 8 [TK-3-31 TIK-3- J.1
abcopOIMu Ta30B B V1 IIK-3-Bl JI1.2J12.3
skuakocTsx /IIp/ TIK-2-31 IIK-2- JI2.5713.1

V1IIK-2-Bl 212233

2.3 Pacuér npoueccon 5 6 [TK-3-31 ITIK-3- JI1.1J12.5
abcopOIMu Ta30B B V1 IIK-3-Bl 212233
skuakocTsx /IIp/ TIK-2-31 T1IK-2-

V1IIK-2-Bl

2.4 CamocTosATenbHOE H3yYeHUE 5 6 ITK-3-31 ITIK-3- JI1.3J12.5
yuebHOTrO Marepruana B LMS V1 IIK-3-Bl JI2.6J13.1
Canvas: Pacuér TK-2-31 TIK-2- 212233
MUHHUMAJBHOTO (hJIErMOBOTO V1 IIK-2-B1
gucina /Cp/

2.5 CamocToATenbHOE U3yUeHUE 5 1 [TK-3-31 IIK-3- JI1.2J12.3
yueOHOTrO Marepuana B LMS V1IIK-3-B1 2.4
Canvas: Pacuér nquamerpa TIK-2-31 TIK-2- 2132533
KosionHsl /Cp/ V1 IIK-2-Bl




2.6 CamocTosTensHOe U3yUeHUe 5 1 MK-3-31 TIK-3- | JI1.1J12.4
yueOHOro Marepuana B LMS V1 IIK-3-B1 JI2.5
Canvas: Pacuér xuHeTHKu [MK-2-31 TIK-2- JI2.6J13.1
mporecca MaccoOMeHa 1 V1IIK-2-B1 313233
omnpeesieHre YncIia eTuHHIL
nepeHoca /Cp/

2.7 CamocToATenbHOE U3yUeHUE 5 1 [TK-3-31 ITIK-3- JI1.2J12.3
yuebHOrO Marepuana B LMS V1IIK-3-B1 J12.4 J12.6
Canvas: Konctpykuus TIK-2-31 IIK-2- 212233
KOJIOHHBIX almaparos V1IIK-2-Bl
KoHCTpyKIHS SKCTPaKTOPOB
CxeMbl aOCOpOIIMOHHBIX
YCTaHOBOK
CXeMBbI YCTaHOBOK IO
TIEPETOHKE U PEKTH(PHUKAIUN

/Cp/
Pa3gen 3. Cyumka TBepAbIX
MaTepuajoB

3.1 Teopust cymku TBEpIbIX 5 4 [TK-3-31 IIK-3- JI1.1

Marepuaios /JIex/ V1IIK-3-Bl JI1.6J12.4
TIK-2-31 IIK-2- J12.5

V1IIK-2-Bl JI2.6J13.1

212233

32 Pacuer nponecca cymku 1no 5 2 TIK-3-31 IIK-3- | JI1.3J12.2
nquarpamme Pamsuna /Tlp/ V1IIK-3-Bl J2.5

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

33 CamocToATenbHOE U3yYeHUE 5 7 TIK-3-31 IIK-3- JI1.4J12.2
y4aebHoro Matepuana 8 LMS V1IIK-3-Bl J12.6
Canvas: Pacuer nporiecca [1K-2-31 I1K-2- 215253
CYILIKH BO3yXOM C VY1 IIK-2-B1
peIUpKyYISIuel u 6e3
PELUPKYISUH CYIIUIBHOTO
arenra /Cp/

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

4.1 CxeMblI MeperoHHbIX 5 4 TIK-3-31 IIK-3- JI.1J12.2
YCTaHOBOK U KOHCTPYKLIUU V1IIK-3-Bl JI2.5
PEKTH()UKATUOHHBIX TIK-2-31 TIK-2- 2132053
kononH /Ip/ V1 T1IK-2-Bl

4.2 DKCTpaKIus B CUCTEMaX 5 6 T1K-3-31 I1K-3- JI1.4
JKUIKOCTh-)KUJIKOCTb. V1 IIK-3-B1 JI1.5J12.2
OkcTpakTopsl. /JIex/ ITK-2-31 TIK-2- J2.5

V1 T1IK-2-Bl 212233

43 CamocTosTensHOe U3yUeHUe 5 4 [K-3-31 IIK-3- 1.2
yueOHOro Marepuana B LMS V1 IIK-3-B1 JI1.6J12.5
Canvas: DkcTpakius B [MK-2-31 TIK-2- J12.6
CHUCTEMaX KUJIKOCTb - V1IIK-2-B1 212233
JKUJIKOCTb. DKcTpakTopsl /Cp/

Pa3nen 5. MemOpaHHbIe
npouecchbl B XUMHYeCcKOM
TeXHOJIOTHU

5.1 MeMOpaHHBIE TTPOIECCH B 5 4 TK-3-31 TIK-3- J1.2
XUMHUYECKOH V1IIK-3-Bl JI1.6J12.1
TexHoorn /JIex/ ITK-2-31 TIK-2- J2.5

V1 T1IK-2-Bl 212233

5.2 CamocToATenbHOE U3yUeHUe 5 5 TIK-3-31 IIK-3- J1.2
yueOHoOro Marepuana B LMS V1IIK-3-Bl 212233
Canvas: MeMOpaHHbIE [TK-2-31 TIK-2-

MIPOLIECCHI B XUMUYECKON V1 IIK-2-B1
texHonoruu /Cp/

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

Kon
KM

KonTtponsnoe
MeponpusTue

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUI

BOHpOCBI JUIA IOATOTOBKH

KM1

DK3aMeH

TIK-2-31;1TK-2-
V1;ITK-2-B1;ITK-3-
31;MK-3-Y 1;[IK-3-
BI

Bompocs! k 9k3aMeHy 1o JucuuIuinie «MaccooOMeHHBIE TPOLECChI
XUMHUYECKOH TeXHOJIOTHI» 1. OCHOBHBIC IMTOHATHS M ONIPEACICHUS
Macco0OMEHHBIX nporieccoB; 2. Kimaccngukanus MaccooOMeHBIX
nporeccos; 3. @a3oBeie paBHOBecHs; 4. Da30BbIe EPEXObL; 5.
PaBHOBecue xuIKOCTh-TIap I OUHApHON cMecu. [luarpamma
(ha3oBoro paBHOBecHs. 6. PaBHOBecHe JKUAKOCTB-TIAp AT TPOHHOH
cmecH. Jlnarpamma hazoBoro paBHoBecus. 7. Pa30BbIe paBHOBECHS ra3-
TBEPIOE TENO, XKUIKOCTb-TBEpAOE TeNo; 8. JBrxkyias cuna
MaccooOMeHa; 9. 3akoHBI MONeKYIsIpHOH aud dy3um; 10. 3aKoHBI
KoHBeKkTHBHOU muddy3un; 11. Moaenun macconeperoca; 12. 3akoHbI
MacconepeHoca Ipu yuyacTuu TBeproro tena; 13. OcHOBHOE ypaBHEHHE
Macconepenaun; 14. [luddepeHunansHoe ypaBHEHHE MaCCOIIEPEHOCA;
15. INogobue B MaccooOMeHHBIX Tporieccax; 16. [Tomydenne kputepruen
noxobus npeobpa3oBanneM AndepeHIUaNBHBIX YpaBHEHNUI; 17.
OCHOBHBIE TIOHATHUS U ONpeeNieHus npolecca abcopOouuu u
ancop6umu; 18. PaBHOBecHs B miporieccax abcopOiuu u agcoporum; 19.
Kunernxka B mporeccax abcopOrim u agcopbrmn; 20. MatepnaibHbEIH 1
TEeII0BO# OasaHc B mporeccax abcopOuun u ancopouuu; 21.
AOGCOpOIHSI U aIcopOIUsl B MHOTOKOMITOHEHTHBIX CMecsX; 22.
3akoHOMepHOCTH JiecopOrmu; 23. OCOOCHHOCTH HOHHOTO 00MeHa; 24.
Pereneparust ancopOeHTOB U HOHUTOB; 25. OCHOBHBIEC IOHSTHS U
OIpEeICNICHHUs MIPOILIECCOB MEPETOHKH U pekTudukanum; 26. PaBHoBecHs
B CHCTEME <OKHIIKOCTb-TIapy; 27. MaTepHaibHbIA U TEIIOBOH OajiaHC B
mporeccax MeperoHku u pektudukanum; 28. MonexynsapHas
quctiwusys; 29. OCHOBHBIE ONPEAETICHUS U OHATHS Ipoliecca
JKUZIKOCTHOM sKcTpakuuy; 30. PaBHoBecue B cucTeMe «GKUAKOCTb-
JKUIKOCTBY; 31. MaTeprallbHbIN U TETJIOBOW OallaHC KHIKOCTHON
skcTpaknuy; 32. Kunernka sxuakocTHoi skcTpaknun; 33. OCHOBHBIE
CXEMBI dKCTpakIMy; 34. DKCTparupoBaHue OBYMs PaCTBOPUTEIAMU; 35.
Perenepanus sxctpareHToB; 36. OCHOBHbIE 3aKOHOMEPHOCTH IIpoliecca
pactBopenust; 37. OCHOBHBIE 3aKOHOMEPHOCTH Ipoliecca
kpuctamuzanuy; 38. OCHOBHBIE 3aKOHOMEPHOCTH TpoLecca
JKCTpakuuu (BolenaunBanus); 39. OCHOBHBIC IOHATHUS U OTIPEICICHUS
npouecca cymku; 40. dusndeckas CynHOCTh Ipoliecca Cymku; 41.
Kuneruxa cymrku; 42. MarepuaibHBIi U TEIIOBOH OanaHc mporecca
cymku; 43. OCHOBHBIE OHATHS U ONpeAeNeHIs] MeMOPaHHBIX
nporeccos; 44. Kiraccngukanus MeMOpaHHBIX TIPOIECCOB; 45.
Pereneparist MeMOpas.

KM2

IIpakTuyeckue
3agaHus

IIK-2-31;I1K-3-
31;I1K-3-Y1;I1K-3-
B1;IIK-2-B1;IIK-2-
Vi

3amgaun AT MpaKTHIECKUX pador:

1. Pacuét MUHMMAIbHOTO U ONTHUMAIBHOTO (HJIErMOBOTO YHCIIA.

2. Pacuér nuamerpa KOJIOHHBI.

3. Pacuér KMHETHKH ITporecca MaccoOMeHa 1 OIpe/ielICHIe Jnciia
€IMHUII IIepeHoca.

4. Pacuér KHHETHYECKOH KPUBOH M OTIPEIEIICHUE JICHCTBUTEIHLHOTO
4yclia Tapenok.

5. Pacuét ruipaBauuecKoro COnpOTUBICHUS KOJIOHHBIL.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTel

Hazpanne
paboTsl

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUI

ConeprxaHue paboThI

P1

KypcoBoii npoekt

TIK-2-V 1;[IK-2-
B1;[IK-3-B1;[IK-3-
v1

Pacuer npouecca pektudukauy OUHAPHON CMECH M IIPOSKTHPOBAHUE
PEKTHOUKATUOHHON KOJIOHHBI




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

DopMOil IPOMEKYTOUHOH aTTECTALUU 110 JUCLUIUIUHE SIBJISIETCS DK3aMEH.

Hixe npezncraBnen obpaser; OuieTa uist 9K3aMeHa, IPOBOANMOTO B YCTHOW (opme.
MUHMCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM ST POCCUMCKOM ®EJIEPALIMNA
DemepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEKICHNE BEICIIETO 00pa30BaHUs
HAILIIOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTMYECKWI YHUBEPCUTET
«MHUCuC»

HOBOTPOMILIKHIA ®UITHATT

Ka(beapa MaTEMaTUuKU U €CTCCTBO3HAHUA

BUJIET K DK3AMEHY Ne 0

Jucunmnza: «MaccooOMEHHBIE TPOLECCH XUMHYECKON TEXHOIOTHI»
Hampasnenue: 18.03.01 «XuMuueckasi TEXHOJIOTHS

®dopma o0ydeHwsI: OuHas

1) Hacagounsre abcopOepsl. [IpuHIMD nelCTBUS, THITBI, HAIIPABICHUS IPUMEHEHHS.
2) TernuoBoii 6anaHc anmapaTa Ha mpuMepe abcopoepa.

3) Pacu€T ruapaBiarueckoro COpOTUBICHUS KOJIOHHBI

CocTtaBui: K.T.H., JoueHT Kadeapsl MuE J.1. AnekceeB
3aB. kadenpoit MuE A.B. llIpanéna

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

IMTokazaTenu u KpUTEPHU OIICHUBAHKS YK3aMEHA:

— Ha OIICHKY «OTJIMYHOY (5 6ayutoB) — 00yJarOImHiics IEeMOHCTPHPYET BEICOKHH YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CHUCTEMATUYECKOE U IIyOOKOe 3HaHUE y4eOHOT0 MaTe-pruaia, CBOOOIHO BBHIMONHSCT MPAKTUIECKUE 3aJaHHs, CBOOOTHO OIIEPHPYET
3HaHHUSAMH, YMEHH-SIMU, IPUMEHSET UX B CUTYALHSIX [TOBBIIICHHOM CII0KHOCTH.

— Ha OIICHKY «XOpoIIoy (4 6amia) — o0yJaroImuiicss IeMOHCTPHPYET CPEAHUH yPOBEHh OCBOCHHS KOMIICTCHITMI: OCHOBHBIC 3HAHMS,
YMEHUS OCBOEHBI, HO IOITYCKAIOTCS He3HAYHUTEIb-HbIC OIIMOKY, HETOYHOCTH, 3aTPYAHCHHUS TP aHATUTHIECKIX OTIePaIiiX,
HepeHoce 3HAHWIM U YMEHUI Ha HOBBIC, HECTAHJAPTHBIC CUTYALIHH.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayuta) — 00yJaronuiAcs JEMOHCTPHPYET MOPOTOBEIH YPOBEHb OCBOCHUH KOMITCTCHIINIT: B
XO0/i€ KOHTPOJIBHBIX MEPOTIPHATHH JOITYCKAFOTCS OIIHOKH, TIPOSBISICTCS OTCYTCTBHE OTACIBHBIX 3HAHMH, YMCHHUI, HABBIKOB,
00yJaroLuiicsi NCTIBITHIBAET 3HAYUTENbHBIE 3aTPyIHEHHS IIPH OTIEPUPOBAHUN 3HAHUSAMHU M YMEHUSIMU MIPH UX MIE-PEHOCE HAa HOBBIE
CHTYalUH.

— Ha OIICHKY «HEYIOBICTBOPUTEIHHOY (2 Oaria) — 00yJaronuiics JeMOHCTPUPYET 3Ha-Hus He 6osee 20% TeopeTHIECKOro
MaTepHaa, JOITyCKaeT CYIECTBEeHHBIE OIMMMOKY, He MOXKET IT0Ka3aTh HHTEIICKTyaIbHbIC HABBIKM PEIICHHS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HEYIOBIETBOpUTENbHO» (1 6amt) — oOyyaromuiics He MOKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BsCHEHH HH(DOPMAIHH, HE MOXET ITOKAa3aTh HHTEI-JICKTyaJIbHBIC HABBIKH PEIICHUS MPOCTHIX 33/1a4.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarensctBO, O, 371. agpec
JI1.1 | Jlorunos B.C., [Ipumeps! 1 3agauu 1o CII6 JIAHB, 2011,

Kpaiinos A.B.. TEII0Maccoo0MeHy. : YuebHoe

1OxnoB B.E., mocobue.

®deoxrucros /I.B.

JI1.2 | ®ponos B.D., MaccooOMeHHBIE TPOLIECCH CII6 XUMU3 AT, 2011,
Onucrok O.M. XUMHUYECKOH TEXHOJIOTHU:
YuebHoe mocobue.
JI1.3 | B.®. ®ponos Jlextuu mo xypcy "Iponeccs CII6 : Xummzaat, 2008,
1 anmapaThl XHMHYECKON http://biblioclub.ru/index.php?
TEXHOJIOTHH page=book&id=270290
JI1.4 | Pomankos, B.®. MaccooOMeHHBIE TPOLECChI CII6 : Xummsgar, 2011,
®dpoos, O.M. XUMHYECKON TEXHOJIOTHH : http://biblioclub.ru/index.php?
OucioK. yaeOHOe mocoone page=book&id=99360
JI1.5 | O.H. bproxanos, C.H. [TemiomaccooOMeH: yueOHUK NH®PA - M, Briciiee obpa3oBanue,

IlIeBueHKO OakanaBpuat, 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.
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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




