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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

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

2.7 CamocToATenbHOE U3yUeHUE 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 TIK-2- 213253
KOJIOHHBIX anmapaToB V1 IIK-2-B1
KoHCTpyKIHS SKCTPaKTOPOB
CxeMbl aOCOpOIIMOHHBIX
YCTaHOBOK
CXeMBbI YCTaHOBOK IO
TIEPETOHKE U PEKTH(PHUKAIUN

/Cp/
Pa3gen 3. Cyumka TBepAbIX
MaTepuajoB

3.1 Teopust cymku TBEpIbIX 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

3.2 Pacuer npouecca cymiku mo 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 10 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
arenta /Cp/

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

4.1 CxeMblI MeperoHHbIX 4 TIK-3-31 T1K-3- JI1.1J12.2
YCTaHOBOK M KOHCTPYKIIHH VY1 IIK-3-B1 JI2.5
PEKTH()UKATUOHHBIX TIK-2-31 TIK-2- 21922 33
kononH /Ip/ V1 T1IK-2-Bl

4.2 DKCTpaKIus B CUCTEMaX 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 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/

4.4 CaMocTOosATeIbHOE U3yUEHHE 6 TIK-3-31 TIK-3- JI1.2
yaeOHOrO Marepuana B LMS VY1 IIK-3-B1 JI1.6J12.2
Canvas: Ileperonka TIK-2-31 TIK-2- JI2.5
>KuAKocTed. Pektudukarus V1 IIK-2-B1 213253

OuHapHbIX cMecell. CxeMbl
MIEPETOHHBIX YCTAHOBOK U
KOHCTPYKIHU
PeKTH(HUKAMOHHBIX
kosionH /Cp/

Pa3gen 5. MemOpaHHbIe
npouecchkl B XUMHYeCKOii
TEXHOJIOTHH




5.1 MemOpaHHbIE TPOIECCHI B 5 4 [K-3-31 IIK-3- 1.2
XMMUYECKOH V1IIK-3-Bl JI1.6J12.1
texHonoruu /JIex/ [MK-2-31 TIK-2- J12.5
V1T1IK-2-Bl 313233
52 CamocTosTensHOe H3yUeHUe 5 5 [K-3-31 IIK-3- 1.2
yueOHoOro Marepuana B LMS V1IIK-3-Bl 2102233
Canvas: MeMOpaHHbIe [TK-2-31 TIK-2-
MIPOLIECCHI B XUMUYECKON V1IIK-2-B1
texHonoruu /Cp/
5.3 Ok3ameH /Dk3ameH/ 5 27 | IIK-3-31 IIK-3- KM1
V1IIK-3-Bl
TK-2-31 TIK-2-
V1T1IK-2-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BONPOCHI IS
€CaMOCTOSITe/IbHOH OATOTOBKH
Kon KoHnTponsHOe Iposepsienmere
KM P HHIKATOPBL Bompock! 11 oAroTOBKH
KOMIIETeHLIM I
KM1 DK3aMeH [K-2-31;I1K-2- Bompock! k 5k3aMeHy 1o AUCIUTLTHHE «MaccooOMEHHBIE MPOIIECChI

Y1;IIK-2-B1;IIK-3-
31;IIK-3-Y I;IIK-3-

Bl

XUMHUYECKOH TeXHOIOTUM» 1. OCHOBHBIE MOHATHSA U ONIPEACICHUS
MaccooOMeHHBIX mpolieccos; 2. Kinaccuduxanus MmaccooOMeHbIX
nipoueccos; 3. dazoBsie paBHOBecus; 4. Da3oBble MEPexobl; 5.
PaBHOBecue )UIKOCTB-TIAp st OMHAPHOH cMecH. JlnarpamMma
(hazoBoro paBHOBecHsl. 6. PaBHOBecHe JKUAKOCTh-TIAp AJIs1 TPOHHON
cmecu. Jluarpamma azoBoro paBHoBecus. 7. a3oBbie paBHOBECHS ras-
TBEPIOE TENO, )KUAKOCTH-TBEPIOE TeNo; 8. J[BIDKymas cuna
MaccooOMeHa; 9. 3akoHBI MoNeKyIsIpHOH U dy3un; 10. 3axoHbI
KOHBeKTHBHOH muddy3uu; 11. Moaenu macconepenoca; 12. 3akoHbI
MaccolepeHoca Ipy yJacTHH TBepaoro tena; 13. OcHOBHOE ypaBHEHHE
Macconepenaun; 14. [luddepeHnnansaoe ypaBHEHIE MAaCCOIIEPEHOCA;
15. [onobue B MaccooOMeHHBIX Tpoueccax; 16. Ilonyuenne kputepres
nmo1o6ust mpeoOpa3oBanreM audGepeHIMaTbHBIX YpaBHEHU; 17.
OCHOBHBIE TTOHATHS H OIIPEICIICHNS TIpoIiecca abcoponnu n
ancop6mmu; 18. PaBHOBecus B mporeccax abcopbuun u agcopoimm; 19.
Kuneruka B npoueccax abcopouuu u ancop6ouuu; 20. MaTtepuanibHbIil 1
TEIIOBO# OayiaHC B mporieccax abcopOuu u ajcoponuu; 21.
AbcopOust 1 amcopOIusl B MHOTOKOMITOHEHTHBIX CMecsX; 22.
3akoHOMepHOCTH AecopOumu; 23. OcoOeHHOCTH HOHHOTO 00MeHa; 24.
Pereneparys ancopOCHTOB 1 HOHUTOB; 25. OCHOBHBIC IIOHATHS U
oTIpeieNieHHs POIIeCCOB TIEPETOHKU U pekTudukanum; 26. PapHoBecHs
B CHCTEME OKHAKOCTb-TIapy»; 27. MaTepranbHBIi 1 TEIIOBOH OanaHC B
mporeccax MeperoHku u pektudukanuu; 28. MonekynspHas
JUCTIIULIHS; 29. OCHOBHEIC ONPE/ICNICHUS U TIOHATHS IIporiecca
JKUAKOCTHOM 3kcTpakuuu; 30. PaBHOBecHe B cucTeMe «KHAKOCThb-
JKUIKOCTBY»; 31. MaTepualbHbIi U TETJIOBOM OallaHC )KUIKOCTHON
skctpakuuu; 32. Kuneruka »xuakoctHO# skctpakunu; 33. OCHOBHBIC
CXEMBI IKCTpaKIuK; 34. DKCTparupoBaHue IBYMS paCTBOPHUTEISIMH; 35.
Pereneparus sxcTpareHToB; 36. OCHOBHBIE 3aKOHOMEPHOCTH IIPOIIEcCca
pactBopenus; 37. OCHOBHBIE 3aKOHOMEPHOCTH IpoLiecca
kpucTaumm3anuy; 38. OCHOBHBIC 3aKOHOMEPHOCTH ITpOIIecca
AKCTPAKIUH (BbIIeTaunBaHnsA); 39. OCHOBHBIC TOHATHS U ONIPEACICHAS
nporecca cymky; 40. duznyeckast CyHOCTb Mpoliecca Cymky; 41.
Kunernka cyniku; 42. MaTepHanbHBIH 1 TEIIOBOM OallaHC mporiecca
cymky; 43. OCHOBHBIE TIOHATHS M OTIPEACIICHNS MEMOPaHHBIX
nponeccos; 44. Kiaccuguxanust MeMOpaHHBIX IIPOIECCOB; 45.
Pereneparst memOpas.




KM2

IIpakTuyeckue
3a7aHus

TIK-2-31;1TK-3-
31;TIK-3-V 1;1IK-3-
B1;[IK-2-B1;[IK-2-
v1

3agaun A MpaKTHIECKUX padoT:

1. Pacuér MUHUMAJILHOTO U ONTHMAJIBHOTO ()JICTMOBOTO YHCIIA.

2. Pacuér nuamerpa KOJOHHBI.

3. Pacuér kuHETHKH Iponecca MaccoOMeHa 1 OIpe/ielIeHIe Yncia
€IMHHUI] TIepeHoca.

4. Pacuér KMHETHYECKOI KPUBOH U OIPEIeIIEHUE JICHCTBUTEIHLHOTO
4yclia Tapenok.

5. Pacuét ruipaBauyecKoro COnpOTUBIICHUS KOJIOHHBIL.

5.2. Ilepevenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon Ha3panne
WHIAKATOPHI Coneprxanue paboTHI
pabdoThI padoThI N
KOMITETeHIIU I
P1 Kypcogoii mpoekr [MK-2-V 1;I1K-2- Pacuer nporiecca pekTU(UKaMI OWHAPHONH CMECH U TIPOSKTHPOBAHHE

B1;IIK-3-B1;I1K-3-
V1

PEKTHOUKATMOHHON KOJIOHHBI

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne GI/IJ'IETOB, TECTOB U T.l'[.)

DopMOil IPOMEKYTOUHOM aTTECTALUU 110 JUCLUILUIUHE SIBJISIETCS DK3aMEH.

Hwxe npencrasneH obpaser 6uiiera 11 5K3aMeHa, IIPOBOJIMMOT0 B YCTHOH (hopMe.
MUHMCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM ST POCCUMCKOM ®EJIEPALIMA
DenepanbHOE FOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEKICHNE BBICIIETO 00pa30BaHUs
HAIIIOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTUYECKWI YHUBEPCUTET
«MHUCuC»
HOBOTPOMILIKHIA ®UITHATT

Kacbe;[pa MaTE€MaTUuKH U €CTCCTBO3HAHUA

BUJIET K DK3AMEHY Ne 0
Jucuumnnza: «MaccooOMEHHBIE TPOLECCH XUMHYECKON TEXHOIOTHI»
Hampasnenue: 18.03.01 «XuMuueckasi TEXHOJIOTHS
®dopma o0ydeHwsI: OuHas
1) Hacagounsie abcopOepsl. [IpuHIND AelCTBUS, THITBI, HAIIPABICHUS IPUMEHEHHS.
2) TeruoBoii 6anaHc anmapaTa Ha mpuMepe abcopoepa.
3) PacuéT ruapaBInuecKoro CONPOTUBICHUS KOIOHHBI

CocTtaBui: K.T.H., JoueHT Kadeapsl MuE
3aB. kadpenpoit MuE

JI.W. Anekcees

A.B. IlIBanépa

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

[Noka3arenu u KpUTEPHUH OLICHUBAHHUS SK3aMEHa:
— Ha OIICHKY «OTJIMYHOY (5 6ayuIoB) — 00yJaromuiics: 1eMOHCTPHPYET BEICOKHH YPOBEHb OCBOCHHUS KOMITETEHIINH, BCECTOPOHHEE,
CHCTEeMaTH4eCcKoe U TITy00Koe 3HaHHe yueOHOTO MaTe-praia, CBOOOIHO BBIIOIHIET MIPAKTHUECKUE 3aaHNsI, CBOOOTHO OIepupyer
3HaHUSMH, YMEHU-SIMU, IPUMEHSIET UX B CUTYAIUSX MTOBBIIICHHOH CII0KHOCTH.

— Ha OIICHKY «XOpoIIoy (4 6amia) — o0yJaromuiicss IeMOHCTPHPYET CPEAHUH yPOBEHh OCBOCHHSI KOMIICTCHITHI: OCHOBHBIC 3HAHMUS,
YMEHUS OCBOEHBI, HO IOITyCKAIOTCS] He3HAUHUTEIb-HbIe OIIMOKY, HETOYHOCTH, 3aTPYNHCHHUS TP aHATUTHIECKIX OTIePaIuX,
HepeHoce 3HaHUH ¥ YMEHHUH Ha HOBbIC, HECTAHAAPTHBIE CHTYaLHH.

— Ha OLICHKY «YIOBIETBOPHUTENBbHO» (3 Oaiia) — 00ydaronuiics: IeMOHCTPHPYET IIOPOTOBEIN YPOBEHb OCBOCHHI KOMIIETCHIIUH: B
XO071€ KOHTPOJIBHBIX MEPOTIPHATHH JTOITYCKAFOTCS OIIHOKH, TIPOSBISICTCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMCHHUH, HABBIKOB,
00YJarONHICS UCTIBITHIBACT 3HAYUTEIBHbIC 3aTPYJHEHHS TIPH ONIEPHPOBAHUU 3HAHHAMH U YMEHUSMHU IIPH UX IIe-PEHOCE Ha HOBBIE
CHUTYaLIH.
— Ha OLICHKY «HEYJOBIETBOPHTEIBHOY (2 Oama) — oOydaromuiics: IeMOHCTPUpPYeT 3Ha-HUsI He Oosee 20% TeopeTHIECKOro
MaTepHaa, JOITyCKaeT CYIECTBEeHHBIC OITMOKH, He MOXKET IT0Ka3aTh HHTEIUICKTyaJIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/ad.
— Ha OLIEHKY «HEYIOBIETBOpUTENbHO» (1 6amt) — oOyyaromuiics He MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHHS MH(POPMAIMH, HE MOXKET II0Ka3aTh HHTEN-JICKTYaIbHbIC HABBIKH PELICHUS MIPOCTHIX 3a/1a4.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIH

3araBue

BubGmmnorexa M3narenscTBO, roa, 311. anpec

J1.1

Jlorunos B.C.,
Kpaiinos A.B..
1OxnoB B.E.,
®deoxrtucros JI.B.

ITpumeps! 1 3axa4u 110

TermoMaccooOMeny. : YueGHoe

rnocooue.

CI16 JIAHD, 2011,




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.2 | ®ponos B.D., MaccooOMeHHBIE TPOLIECCHI CII6 XUMU3 AT, 2011,
Onucrok O.M. XAMHUYECKOU TEXHOJIOTHUH:
Y4ebHoe mocodue.
JI1.3 | B.®. ®ponos Jlextum mo xypcy "Iponeccs CII6 : Xummsnat, 2008,
Y anmapaThl XUMHYECKON http://biblioclub.ru/index.php?
TEXHOJOTHH page=book&id=270290
JI1.4 | Pomankos, B.®. MaccooOMeHHbIE MTPOIIECCHI CII0 : Xummzgar, 2011,
®pornos, O.M. XUMHYECKON TEXHOJIOTHH : http://biblioclub.ru/index.php?
OucoK. yueOHOe mocobue page=book&id=99360
JI1.5 | O.H. bproxanos, C.H. | TermiomaccooOMeH: y4eOHUK NHO®PA - M, Bricuiee o6pa3oBanue,
IlIeBueHKO OakanaBpuat, 2013 T,
JI1.6 | A Pazunos, ILIL IIponeccel Macconiepenoca ¢ Kazans : KHUTYVY, 2012, URL:
CyxaHoB y4yactueM TBepaoil (paspi=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. lono/THUTeILHAsS JINTepaTypa
ABTOpBI, COCTABUTEIH 3arnaBue bubnmnorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 |Ilonx pen. JleontheBoli | Teopus TemmomaccooOMeHa: M. u3g. 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'TY", 2012,
Meroandeckue ykazaHus K
nabopaTtopHoi padboTe
JI2.4 | Betincuii B.B., OrnpeierieHue Ynciia euHnLL Wznarensckuii nentp ®I'60Y BITIO
T'opoxos A.B. MepeHoca B mporecce "MI'TY", 2012,
pexTudukanuy OUHapHOU
cMmecu: Meroanyeckue
yKa3aHus K J1abopaTOpHOM
pabote
JI2.5 | Beckor B.C. OO011ast XuMHUeCcKast M.: Akanemknwnra, 2006 r,
TEXHOJIOTHSL: y4eOHUK
JI2.6 |Kyrenos AM., T.H. OO1as XxuMHu4yeckas M: Akagemknura, 2005 r.,
bonnapesa, TEXHOJIOTHS: YIeOHIK
M.I".Bepenraprex
6.1.3. MeTtoanueckue pa3padoTKku
ABTOPBI, COCTaBUTEIIH 3araBue bubmmoreka UznarenbcTBO, TOM, 311. a/ipec
JI3.1 | Beiickuii B.B., Onpenenenue ko3ddurmenrta Uznarensckuii ieatp F'OY BITO
I'opoxos B.B,, pacnpenenenus npu "MI'TVY", 2010,
Bonomgyk T.I'. JKCTPAKLUU B )KUKKOCTSX:
Meroandeckue yKa3saHus K
nabopaTopHoit paborte
JI3.2 | Beiinckuii B.B., Kuneruka npouecca cymku Wznarensckuii nentp @I'bOY BITO
T'opoxos A.B. TBEPbIX MATEPHAJIOB : "MI'TVY", 2012,
Meroaudeckue yKa3aHus K
nabopaTopHoit pabote
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas MEeKTPOHHAS OHUIOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
D3  |H® HUTY" MUCuC" www.nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO O0DecedeHUst
I1.1 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.2 | Solidworks Education Edition

I1.3

Microsoft Teams




1.4 |Zoom
6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX
N.1 |- Odbunmansueiii caiit HoBotpourkoro ¢pummana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrponnas 6ubmroreka HUTY "MUCuC" http://elibrary.misis.ru
n3
WN.4 |- YauBepcurerckas onbmuoTeka onnmaiH http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaienue
103 JlabopaTtopuss  sKkomorum, oboraimeHus | 3D mpuHTEp ¢ HporpaMMHBIM obecrieuenneM Cura, Moika
TI0JIE3HBIX UCKOMAEMBbIX naboparoprast JIK-1200, crom Becomoir JIK-1200, 6
71a00paTOPHBIX CTOJIOB € TeXHOJormdeckoil mpuctaBkon JIK
-1200, mka¢p BorTspkHOW JIK-1500, mepeBsHHBIE JIaBKH,
nabopaTOpHBIE TAaOypeThl, aKBaJHCTHIATOP SJICKTPUYICCKHN
J2-10M, KoMIDIeKT ydeOHOM MebenH.
113 VYuebnass maboparopusi (kommbloTepHbId | KommuekT yueOHON Mebenu Ha 12 MecT i 00yJaronuxcs,
KJIacc) 12 cranuOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTallMOHAPHBI KOMIBIOTEp JIsl mpemoaaBaTens (y Bcex
BBIXOJ] B HHTEPHET), MPOEKTOP, OJKpaH HACTEHHBIH,
KOMMYTaTOp, JIOCKa ayJWTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OMOC Yrusepcurera MUCHC uepe3
nuuHBIA kaOuHer Ha twiatdpopme LMS Canvas u Moodle,
nuieH3nonnsle  mporpammbl - MS  Office, MS  Teams,
aaTuBupyc Dr.Web.
114 VYuebnass  ayauropuss  gua  3aHaTHid | Kommiekt yueOHON MeOenu Ha 56 MecT yis 00yJaronuxcs,
JIEKITMOHHOTO THTIA, MPAaKTUIECKUX | | KOMIBIOTEp ISl TPEoIaBaTels C BHIXOJOM B HHTEpPHET, |
3aHATUI CTallMOHAPHBI KOMIBIOTEp IJIsl mpemoaaBaTens (y Bcex

BBIXOJT B MHTEPHET), IPOCKTOp, OKpaH HACTEHHBIH,
KOMMYTaTOp, JIOCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OMOC Yrusepcurera MUCHC uepe3
nuuHBIA kaOuHer Ha twiatdpopme LMS Canvas u Moodle,
nuIeH3uoHHsle  mporpammbl - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

IToaroroBka kK MPOMEXYTOYHON aTTECTAINH IO TUCIUIDIMHE 3aKITI0YaeTCs B H3yIEHUH TEOPETHIECKOT0 MaTepHaa 1o KOHCIIEKTaM
JIEKLUH, HICTOYHUKAM OCHOBHOM U JOMONHUTENBHOHN TUTEpaTyphl, BKIIFOYAS TEMbI CAMOCTOSATEIBHOT0 H3yIEHHS, OPUCHTHPYSIChH Ha
CIIMCOK KOHTPOJIBHBIX BOIPOCOB IO COOTBETCTBYIOLINM TEMaM.
ITpu camocToATETFHOM M3YdSHUH MaTepraia PEeKOMEHIYETCS 3aHOCHTD B TETPalb OCHOBHBIC ITOHATHS, TEPMUHBI, (DOPMYITHPOBKH
3aKOHOB, (hOPMYIIBI 1 YPaBHEHUSI, BBIBOBI [0 M3ydaeMoii TeMe. M3yderne mo00ro Bonpoca He0OX0IMMO IPOBOAUTH HA YPOBHE
CYIIHOCTH, a HE Ha YPOBHE OTIENBHBIX SBJICHUI. ITO cIOcOOCTBYET OoJiee TIyOOKOMY M MPOUHOMY YCBOSHHIO MaTepHala.

B ciydae 3aTpyaHeHUs TPy M3y4E€HUH AUCLUIUINHEI CIIEIyeT 00paIaThes 3a KOHCYIbTaliell K pernogasaTento. Bee nekiponHble
MaTepHabl, a TakKe MPaKTHUECKNE 3aaHIs IPUBEICHBI B YJICKTPOHHOM pecypce.




