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

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 22 MefiepHiiEHde rocynapcreeHHoOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

1073Offe6b1EdOéﬁﬁﬁ%ﬁdfﬁioﬁi%Sﬁ(kA@}lenowaTeHLCKuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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 6
ayJUTOPHBIC 3aHSITHS 51 Kypcosasi pabota 6
caMoCTOsITeNbHAs paboTa 57
4acoB Ha KOHTPOJIb 36

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 6 (3.2)
Kypee>) Hroro
Henens 18
Bun 3anaruit i | PO | VI PII

Jlexmun 17 |17 (17 |17
[IpakTuueckue 34 134 |34 |34
B Tom uncne uHT. 12 (12 |12 |12
Uroro ayx. 51 |51 |51 |51
Konrakrhas pabora 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
Yacel Ha KOHTPOJIb 36 |36 |36 [36
HUroro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Macarumos A.B.

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
" yriuepomHsIx Marepuanos, 18.03.01 20 XumTexuomorus IIpl 2020.plm.xml, yreepsxaenroro Yuensim coerom @T'AOY 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)

[Iporoxomn ot 1., Neoll

PykoBomutenb moapasaencHus K.¢.-M.H., noueHT [lIBanesa A.B.



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 OO01mas XuMA4YecKast TEXHOJIOTHS

2.1.2 |IlepBuunas mepepaboTKa yrieBOIOPOIHBIX T'a30B

2.1.3 |IloxroroBka yrieit yisi KOKCOBaHUS

2.1.4 | IIpoueccsl u anmaparbl XMMUYECKONH TEXHOJIOTUH

2.1.5 | TexHONOTHS U UCTIOIH30BAHUE YIIICPOAHBIX MaTEPHAIOB

2.1.6 | Teopust BepOSTHOCTEH M MAaTEMaTHYECKasi CTATUCTUKA

2.1.7 | ®usnyeckas XuMHs

2.1.8 |HauepratenbHas reoMeTpHs U UHXKEHEpHas Tpaduka

2.2 JucuumianHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0IHMO KaK
TpeaIIecTBYOIee:

2.2.1 | Aucrumuns! o Ber6opy b1.B.IB.1

2.2.2 |IoaroroBka K Mpomeaype 3allUThl U 3aIIUTA BRITYCKHON KBaTH()UKAIIMOHHON PaboTHI

2.2.3 | KypcoBas HaydHO-HCCIIEIOBAaTENbCKas paboTa

2.2.4 | MopaenupoBaHHe XUMHUKO-TEXHOJIOTHYECKHUX IPOIIECCOB

2.2.5 | Cucremsl ynpaBieHHs] XUMUKO-TEXHOJIOTHYECKUMH TPOIlecCaMu

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

IK-1.4: Cioco6HOCTHI0 NPUHUMATH KOHKPETHbIE TEXHHYECKHE PellleHUs IIPH Pa3padoTKe TEXHOJIOTHYECKHX MPOLECCOB,
BbIOMPATH TeXHHYECKHE CPEICTBA M TEXHOJIOTHHU € Y4€TOM IKOJOTHYEeCKHX MOCAeCTBUNA UX MPUMEHEeHHUsI

3HaTh:

ITK-1.4-31 ¢u3nueckre OCHOBBI HHTEHCH(HKAIINH Mpoliecca abCopOIuu

IIK-1.1: CnnocoGHOCTHIO 1 TOTOBHOCTBHIO OCYIIECTBJIATH TEXHOJOTHYECKHUI MPOIECC B COOTBETCTBUU € PErJIAMEHTOM U
HCIOJb30BATH TEXHUYECKHE CPEACTBA AJIsd U3BMEPECHUHA OCHOBHBLIX MapaMeTPoOB TEXHOJOIrMY€CKOro nmpoiecca, CBOWCTB ChIPpbA
U NPOAYKIMHU

3HaThb:

[IK-1.1-31 ocHOBHEIE CITOCOOBI BEIPAKEHHUS KOHIICHTPAIUN

OIIK-2.1: roTOBHOCTBIO HCNO/1b30BATHL 3HAHMSA 0 COBPEMEHHOM (pu3nyecKoli KapTHHe MHPA, POCTPAHCTBEHHO-BPEeMEeHHbIX
3aKOHOMEPHOCTSIX, CTPOCHHH BelllecTBa /sl IOHUMAHHUS OKPY/KAIOIero MUpa H siBJeHUii MPUPObI

3HaTh:

OIIK-2.1-31 ocHOBHBIE MacCOOOMEHHBIE IPOIIECCH

YK-9.2: ciocoGHOCTh 0CYHIECTBJISATH MOAEIHPOBaHNE, AHAIN3 U YKCIEPUMEHTAIBHbIE NCCIETOBAHNS IUIsSI PelleHus
npo0.JemM B npodeccuoHaTbHON 00J1acTH

3HaTh:

VK-9.2-31 ocHOBHBIC KPUTEPHUH ITOA0OHS

IIK-1.4: Cnoco0HOCTHI0 NPUHUMATH KOHKPETHbIE TEXHMYECKHE PellleHUs MPU pa3padoTKe TEXHOJIOTHYEeCKHX MPOLEcCoB,
B])lﬁl/lpaTb TEXHUYECCKHE CPeACTBA U TEXHOJOIHH € YY€TOM IKOJOIrMYECKUX nocnencnmii HX MPUMEHCHUSA

Ymern:

ITK-1.4-Y1 chopmirypoBaTh TEXHUIESCKUE PEIICHNS, HANIPaBICHHBIC HA HHTECH(UKAIUIO Mpoliecca abcopOuu

YK-9.2: ciocoGHOCTH OCYIeCTB/ISTh MOACIHMPOBAHUE, AHAJIN3 U IKCIIePHUMEHTAIbHbIE HCCJIeI0BAHMA JJIS pelleHus!
npo0.;emM B nnpoeccuoHaNbHOM 00J1acTH

Ymerb:

YK-9.2-V1 npoBoauTh pac4€Ts HA OCHOBE KPUTEPUEB MOTOOMS




OIIK-2.1: roTOBHOCTBIO HCIIO/Ib30BATH 3HAHUS 0 COBPEMEHHOI (u3nYecKkoii KapTHHE MUPA, IPOCTPAHCTBEHHO-BPEMEHHbIX
3aKOHOMEPHOCTSIX, CTPOCHUH BelllecTBa /sl HOHUMAHHUS OKPY/KAIOIero MUpa U siBJeHUil NpUpoabI

YMmerb:

OIIK-2.1-Y1 cocTaBUTh MaTepHaIbHEIN OaaHC IPOIEcca MacCOOOMEHa

IIK-1.1: Cioco0HOCTHIO U TOTOBHOCTBIO OCYLIECTBJISITH TEXHOJOTMYECKHIl MpoLecc B COOTBETCTBUH € PerjiaMeHTOM U
HCIO0Jb30BATh TEXHUYECKHEe CPeICTBA VISl H3MePeHHs OCHOBHBIX IapaMeTPOB TEXHOJIOTHYeCKOro Mpouecca, CBOMCTB ChIPbS
M MPOAYKIUHU

YMmerh:

[TK-1.1-VY1 3anucaTh KOHIIEHTPALIMIO B Pa3IMYHBIX €IUHUIAX

Baanernb:

[IK-1.1-B1 meronamu nepecuera KOHIIEHTPALIUN

OIIK-2.1: roTOBHOCTBIO HCII0/Ib30BATH 3HAHUS 0 COBPEMEHHOI (u3MYecKoii KapTHHE MUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH BelllecTBa /sl IOHUMAHHUS OKPY/KAIOIero MUpa U siBJeHHil NpUpPobI

Baanernb:

OIIK-2.1-B1 meToankamu pacuera MacCOOOMEHHBIX IPOIIECCOB

ITK-1.4: CiocoOHOCTbIO IPUHUMATH KOHKPETHBbIE TEXHHYeCKHe PelleHus] PU pa3padoTKe TEXHOJOTHYECKHX NPOLECCOB,
BBIONPATH TEXHUYECKHE CPEACTBA M TEXHOJOTHH € YI1eTOM dKOJIOTHYeCKNX MOCIeACTBUIi HX IPUMeHEHNUs

Baagern:

TIK-1.4-B1 HaBbIKaMy TEXHUYECKOH OIIEHKU ACTOUHCTB U HEJOCTATKOB KOHCTPYKLUI aOCOPOIIMOHHBIX alapaToB

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Juteparypa | Ilpumedanue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl padoThI
Pa3nen 1. AGcopOuus ra3zon
KUAKOCTSIMH.
Koncrpykuuu

a0CcoOpOLMOHHBIX ANNAPATOB
Tapejb4yaToro u
HACAl0YHOI'0 THIIA.
Ileperonka sxuaKocrei.
PexTndukanus OMHAPHBIX
cmeceii. Cxembl
NEePErOHHbIX YCTAHOBOK U

KOHCTPYKLIMH
peKTH(PUKATMOHHBIX
KOJIOHH

1.1 AOGcopOrust ra3oB 6 3 1.4 P1
KuAKocTIMU. KoHCTpyKInu JI1.6J12.1
abCOpOLIMOHHBIX arIapaToB JI2.5
TapenbyaToro ¥ HacaJ0uHOTo 2132053

tuna. Ileperonka xuakocrei.
Pextudukanus OMHapHBIX
cMmecell. CxeMbl TeperoHHbIX
YCTaHOBOK U KOHCTPYKITHH

PEKTH(PUKATUOHHBIX
KoJIOHH /JIex/

1.2 N3ydenue KOHCTPYKIIUH 6 4 JIT.1J12.1
HacaJIOYHbIX U TapeabuaThIX J12.5
abcopOepos /Tp/ 212233

1.3 CaMocTOATeNIbHOE U3yIEHHE 6 10 OIIK-2.1-31 1.4
yueOHOro Matepuana B LMS OIIK-2.1-V1 JI1.6J12.3
Canvas: AbcopOuus ra3oB 212233

KUAKOCTSIMU. KoHCTpyKInu
abCOpOLIMOHHBIX arIapaToB
TapesbuaToro ¥ HacagodIHOTO
tuna /Cp/




Pa3gen 2. Dkerpakuus B
CHCTeMaX JKHAKOCTh-
KHKOCTh. JKCTPAKTOPbI.

2.1 CxeMblI IeperoHHBIX JI1.1J12.2 KM2
YCTaHOBOK M KOHCTPYKLIUHA J2.5
PeKTU(DUKALIMOHHBIX 2152 33
kostonH /TIp/

2.2 OKCTpakLKs B CUCTEMAX J1.4
KUIKOCTh-KUJKOCTb. JI1.5J12.2
OkcrpakTopsl. /Jlek/ 2.5

213253

2.3 CamocTosATenbHOE U3yUeHHE J1.2
y4ae6HOro Matepuana B LMS JI1.6J12.5
Canvas: DKCTpakius B J12.6
CHCTEMAX KHUIKOCTb - 215253
KHUIIKOCTh. DKCTpakTopsl /Cp/

2.4 CamocToATenbHOE U3y4eHUE TIK-1.1-31 IIK- J1.2
ydebHoro matepuana 8 LMS 1.1-Y1 IIK-1.1- JI1.6J12.2
Canvas: Ileperonka B1T1IK-1.4-31 JI2.5
x)unKocTel. Pextudukanms I1K-1.4-Y1 IIK 215253
OuHapHBIX cMeceld. CxeMbl -1.4-B1 YK-9.2
MIEPErOHHBIX YCTAaHOBOK U -31 YK-9.2-V1
KOHCTPYKITUH OIIK-2.1-31
PEKTH()UKATUOHHBIX OIIK-2.1-Y1
kononH /Cp/ OIIK-2.1-Bl1
Pa3gen 3. MemOpaHHbIe
npouecchbl B XUMHYeCKOM
TEXHOJIOTHH

3.1 MeMOpaHHBIE ITPOIECCH B J1.2
XUMHUYECKOMI JI1.6J12.1
TexHojoruu /JIex/ 2.5

213253

3.2 CamocToATenbHOE U3yYeHUE J1.2
yueOHOro Marepuana B LMS 213253
Canvas: MeMOpaHHbIE
MIPOIIECCHI B XUMHUECKON
texnonoruu /Cp/

Pa3nen 4. Pacuér
MpPoIEeccoB a6copoIun
ra3oB B SKHIKOCTSIX

4.1 Pacuér npoueccon J1.3
abcopO1mu ra3oB B JI1.5J12.2
sxuakoctax /Jex/ J12.3J12.5

213253

4.2 Pacuér npoueccon JI1.1
abcopO1uu Ta30B B JI1.2J12.3
skuakocTsx /IIp/ JI12.5J13.1

213253

4.3 Pacuér npoueccon JI1.1J12.5
abcopOIMy Ta30B B 213253
skuakocTsx /IIp/

4.4 CaMocToATeIbHOE U3yIeHHE JI1.3J12.5
yueOHOro Marepuana B LMS JI2.6J13.1
Canvas: Pacuér 21922 33
MUHHMAJIBHOTO (hIIETMOBOTO
gucia /Cp/

4.5 CamocTosATenbHOE U3yYeHUE JI1.2J12.3
yuebHOro Marepuana B LMS 2.4
Canvas: Pacuér nnamerpa 213233

KostoHHbI /Cp/




4.6 CamocTosTensHOe U3yUeHUe J1.1J12.4
yueOHOro Marepuana B LMS JI2.5
Canvas: Pacuér xuHeTHKu JI2.6J13.1
mporecca MaccoOMeHa 1 313233
omnpeesieHre YncIia eTuHHIL
nepeHoca /Cp/

4.7 CamocToATenbHOE U3yUeHUE IMK-1.1-31 IIK- JI1.2J12.3
y4aebHoro Matepuana B LMS 1.1-Y1IIK-1.1- | JI2.4 JI2.6
Canvas: Konctpykuus B1 IIK-1.4-31 212233
KOJIOHHBIX almaparos [IK-1.4-V1 IIK
KoHncTpykmus s3kcTpakTopoB -1.4-B1 YK-9.2
CxeMbl aOCOpOIIMOHHBIX -31 YK-9.2-V1
YCTaHOBOK OIIK-2.1-31
CxeMbl yCTaHOBOK I10 OIIK-2.1-V1
TIEPETOHKE U PEKTH(PHUKAIUN OIlK-2.1-B1

/Cp/
Pa3gen 5. Cyumka TBepAbIX
MaTepuajoB

5.1 Teopusi CyLIKU TBEPABIX J1.1

Marepuaios /JIex/ JI1.6J12.4
J12.5

JI2.6J13.1

212233

5.2 Pacuer nponecca cymku 1no JI1.3J12.2
nuarpamme Pamzuna /TIp/ J12.5

2102233

5.3 CamocTosATeNnbHOE U3yYeHUE JI1.4J12.2
y4aeObHOTO MaTepuana B LMS J2.6
Canvas: Pacuer nporecca 213233
CYIIKH BO3/IyXOM C
PEIUPKYIISAIUEH U 6e3
PEIUPKYISIUH CYIIAITBHOTO
arenta /Cp/

Pa3gen 6. Pacuér
pexTUuGUKAIIUN OUHAPHBIX
cMmecei

6.1 Pacuér pextudukannn J1.4
OunapHbIx cMmecei /JIex/ JI1.6J12.2

J12.6J13.2
212233

6.2 Pacuér pextudurannu JI1.4J12.1

O6unapubix cmecei /1p/ J12.6
2102233

6.3 Pacuér xunernuecko JI1.2J12.5
KpPHUBOH U ONpEJEICHNE J2.6
JIENCTBUTENHHOTO YHCIIa D152 53
tapenok /TIp/

6.4 Pacuér ruppasirueckoro JI1.1
COIIPOTHUBIICHUS 012233
konoHHsI /IIp/

6.5 CaMocTOATeIbHOE U3yIEHHE JI1.4J12.2J13.
yueOHOro Marepuana B LMS 2
Canvas: Pacuér 2132053
KUHETUYECKOH KpUBOU U
onpeneneHue
JIeCTBUTENBHOTO YKCia
tapenok /Cp/

6.6 CamocToATenbHOE U3yUeHUe J1.3
yueOHoOro Marepuana B LMS JI1.6J12.6J13.
Canvas: Pacuér 2
TUJIPABIMYECKOIO 012233
COTPOTHUBIICHHUS

KostoHHbI /Cp/




6.7

Dk3amed /Ox3aMen/

36

MK-1.1-31 TIK-
1.1-V1 IIK-1.1-
B1 IIK-1.4-31
IIK-1.4-V1IIK
-1.4-B1 VK-9.2
-31 YK-9.2-V1
OIIK-2.1-31
OIIK-2.1-V1
OIIK-2.1-B1

KM1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeILHOI MOATOTOBKH

Kon
KM

KonTtponsnoe
MEpOIpUITUE

IIpoBepsiemble
WHIUKATOPBI
KOMIETCHIIUM

Bomnpocs! 1151 moaroToBku

KM1

DK3aMeH

OIIK-2.1-31;0I1K-
2.1-V1;0IIK-2.1-
B1;I1K-1.1-31;I1K-
1.1-Y1;IIK-1.1-
B1;I1K-1.4-31;I1K-
1.4-Y1;I1K-1.4-
B1;VK-9.2-31;VK-
9.2-V1

Bompocs! k 9k3aMeHy [0 AUCIUILITHHE «MaccOOOMEHHBIE IIPOLECCH
XUMHUYECKOI TexHomorun» 1. OCHOBHBIE MOHATHUS U ONpeeNIeHUS
Macco0OMEHHBIX nporieccoB; 2. Kiraccngukanus MaccooOMEHBIX
npoueccos; 3. dazoBeie paBHOBecus; 4. Da3oBble Mepexoapl; 5.
PaBHOBecue )uAKOCTb-nIap 11t OMHAapHO# cMecu. JluarpamMma
(a3oBoro paBHOBecHs. 6. PaBHOBeCHE JKUAKOCTB-TIAp A TPOWHOM
cmecu. [uarpamma (hazoBoro paBHoBecHs. 7. @a3oBbie paBHOBECHS T'a3-
TBEPOE TENO, )KUAKOCTh-TBEpPAOE TeNo; 8. JIBIKyIas cuia
MaccooOMeHa; 9. 3akoHbI MONeKYIsIpHOH aup dy3um; 10. 3aKoHbI
KoHBeKkTHBHOW nuddy3un; 11. Mozaenu macconeperoca; 12. 3akoHbI
MaccoIliepeHoca Mpu y4acTuu Teepaoro tena; 13. OcHoBHOE ypaBHEHHE
Macconepenauu; 14. luddepeHnmanbHoe ypaBHEHHE MacCOIIEPEHOCa,;
15. ITomobue B MaccooOMeHHBIX Tporieccax; 16. [Tonyuenne KpuTepren
nono0us nmpeobpa3oBanreM AndGepeHIHANTBHBIX YpaBHeHHUH; 17.
OCHOBHBIE TOHATHS U OIIPEACIICHNS IpoIiecca abcopouun u
ancop6buuu; 18. PaBHOBecus B mponieccax abcopOuuu u agcopoumu; 19.
Kunetnka B mpoueccax abcopOrmu 1 ancopormm; 20. MatepruanbHbIi U
TEII0BO OanaHc B mporieccax abcopOuuu u agcopouum; 21.
AbcopOuust 1 ancopOLus B MHOTOKOMIIOHEHTHBIX CMecsX; 22.
3akoHOMepHOCTH JiecopOrmu; 23. OCOOCHHOCTH HOHHOTO 00MeHa; 24.
Pereneparnus aacopOEHTOB M HOHUTOB; 25. OCHOBHBIC TIOHSTHS U
OIIpEeIENEHHNS IIPOIIECCOB IEPETOHKH U pekTudukanum; 26. PaBHoBecHs
B CUCTEME <CKUIKOCTh-TIapy»; 27. MarepuaabHbIi U TEIJIOBOH OanaHC B
mporeccax IMeperoHku u pekTudukannm; 28. MonekynspHas
quctTisus; 29. OCHOBHBIE ONPENIENeHUs U TIOHATHUS Ipoliecca
JKUIKOCTHOM sKcTpakuun; 30. PaBHOBecue B cucTeMe «GKUAKOCTh-
KUAKOCTHY»; 31. MaTepuanbHbIi U TEIUIOBOM OanaHC KHUJIKOCTHOM
skcTpakuuy; 32. Kuneruka ®uIKocTHOM skcTpakiuy; 33. OCHOBHBIE
CXEMBI IKCTpaKIuy; 34. DKCTparupoBaHue ABYMS paCTBOPUTEISIME; 35.
Pereneparust sxctparenToB; 36. OCHOBHBIE 3aKOHOMEPHOCTH Ipoliecca
pactBopenust; 37. OCHOBHBIE 3aKOHOMEPHOCTH Tporecca
Kpuctaymmu3anuy; 38. OCHOBHBIE 3aKOHOMEPHOCTH TMpoIiecca
9KCTpaKUUH (BbilenaunBanus); 39. OCHOBHbIE MOHATHS U ONPEIeTICHUS
npouecca cymku; 40. dusudeckas CynHOCTh Ipoliecca Cymku; 41.
Kunernka cymixu; 42. MaTepranbHBIH 1 TEIIIOBOH OallaHC mporiecca
cymky; 43. OCHOBHBIE IOHATHS U ONIPEACIICHNS MEMOPaHHBIX
npoueccoB; 44. Knaccudukaius MeMOpaHHBIX TIPOIECCOB; 45.
Pereneparus MmemOpaH.

KM2

IIpakTuyeckue
3aJaHus

OIIK-2.1-31;0I1K-
2.1-Y1;0IIK-2.1-
B1;I1K-1.1-31;I1K-
1.1-V1;IIK-1.1-
B1;I1K-1.4-31;I1K-
1.4-Y1;I1K-1.4-
B1;VK-9.2-31; VK-
9.2-V1

3amauu st mpakTudeckux pador: 1. Pacu€r MUHIMaNBEHOTO U
ONTHMAJIBHOTO (hirermMoBoro uucia. 2. Pacuér auamerpa KOIOHHEL. 3.
Pacuér xuHeTnku npouecca MaccoOMeHa U ONpeeNeHle YUCa eINHHIIL
nepeHoca. 4. Pacu€r kuHeTn4yeckol KpUBOM U OTIpe/ieieHHe
JIECTBUTEIHHOTO YKCIIa TapenokK. 5. Pacy€r runpaBinyeckoro
CONPOTHUBIICHUS KOJIOHHBI.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemble
WHIUKATOPBI ConeprkaHue padoThI
KOMITETCHITUI

Kon Ha3panne
paboTbl paboTsl

P1 Kypcogoii mpoekr OIIK-2.1-31;0TIK- | Pacuer nporiecca pekTuduKaIii OMHAPHOW CMECH M TPOSKTHUPOBAHHE
2.1-V1;0IIK-2.1- PEKTU(PHUKAITOHHON KOJOHHBI
B1;T1K-1.1-31;IIK-
1.1-YL;IIK-1.1-
B1;IIK-1.4-31;IIK-
1.4-Y1;IIK-1.4-
B1;YK-9.2-31;VK-
9.2-V1

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanne OUJIeTOB, TECTOB U T.IL.)

®DopMoii MPOMEKYTOYHOH aTTECTAIMH 10 TUCIUTUINHE SBJISIETCS DK3aMEH.

Hwxe npencrapnen obpasel Oniera It 9K3aMeHa, MPOBOIMMOTO B YCTHOH opMme.
MUHUCTEPCTBO HAYKHU 1 BLICILIETO OBPA3OBAHUS POCCUNCKOU OENEPAIIMNA
DenepabHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIEr0 00pa30BaHUs
HAHHOHA)ILHBIﬁ I/ICCJ'[EHOBATEIH)CKI/Iﬁ TEXHOJIOTUYECKWUIN YHUBEPCUTET
«MHUCuCy»

HOBOTPOI/IL[KI/Iﬁ DOUIINATT

Kadenpa MmaTeMaTHKH U €CTECTBO3HAHUS

BUJIET K DK3AMEHY Ne 0

JucnpmmHa: «MaccooOMeHHBIE ITPOIECChH XUMUYECKOH TEXHOIOTHI
Hamnpasnenue: 18.03.01 «Xumuueckas TeXHOJIOTHS»

®dopma 00ydeHHsI: OuHast

1) Hacanounsie abcopOepsl. [IpuHIMD qeHCTBUS, THITBI, HATIPABICHUS IPUMCHCHHUSL.
2) TemnoBoii 6anaHc anmapaTa Ha npuMepe abcopoepa.

3) PacuéT ruapaBInuecKoro CONPOTUBICHUS KOIOHHEI

CocTaBui: K.T.H., ToueHT kadeapsl MuE J.A. AnexceeB
3aB. kadenpoit MuE A.B. IlIBanésa

5.4. MeToauka OLlCHKH OCBOCHHUS JUCHHMILUINHBI (MoayJs, npaktuku. HAP)

[NoxazaTenn 1 KPUTEPHH OI[CHUBAHUS YK3aMEHA:

— Ha OLIEHKY «OTIMYHO» (5 6aI0B) — 00y4aIOUIMICS IEMOHCTPUPYET BRICOKUI YPOBEHb OCBOCHHUSI KOMIIETEHIIN, BCECTOPOHHEE,
CHCTEMaTH4ECKOe U TITyOOKOe 3HaHHe yueOHOro MaTe-puaia, CBOOOJHO BBIIOIHSCT IPAKTHIECKHE 3a/1aHNs, CBOOOIHO ONEepHpyeT
3HAaHUAMH, YMEHH-SIMH, IPUMEHSET UX B CHTYAIHSIX ITOBBIIIEHHOH CIIOKHOCTH.

— Ha OIICHKY «XOpoIoy (4 6ama) — o0yJaromuiics 1eMOHCTPHPYET CPEAHUH ypOBEHb OCBOCHHS KOMIIETCHITHH: OCHOBHBIC 3HAHMUS,
YMEHUS OCBOEHBI, HO IOITYCKAIOTCSl HE3HAUUTEIb-HbIE OIMOKH, HETOUHOCTH, 3aTPyAHEHUS NP aHATUTUIECKUX OTeparusix,
NEepPEHOCe 3HAaHUI U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYALUH.

— Ha OICHKY «YIOBIETBOPUTENHHOY (3 Oayna) — 00yJaroniiAcss JeMOHCTPHPYET OPOTOBLIH YPOBEHb OCBOCHHI KOMITCTCHINIT: B
XO7ie KOHTPOJIBHBIX MEPONPUATHH TOMYCKAIOTCS OUIHOKH, POSBIIAETCS OTCYTCTBUE OTACNbHBIX 3HAHUH, YMCHUI, HABBIKOB,
00y4aroL1iCs UCTIBITBIBAET 3HAYUTENbHBIE 3aTPyJHEHHS IPH ONIEPUPOBAHUU 3HAHHAMH U YMEHUSIMHU TIPH UX I1€-PEHOCE HA HOBBIE
CHUTYaluH.

— Ha OILIEHKY «HEYIOBIETBOPUTENHHOY (2 Oaa) — 00yJaromuiics JeMOHCTPUPYET 3Ha-Hus He Ooiee 20% TeopeTHIecKoro
MaTepHaa, J0IMyCKaeT CYIECTBEHHbIE OLIMOKH, HE MOXKET IOKa3aTh UHTEIEKTyalbHbIe HABBIKU PELIEHHUsI MPOCTHIX 3a/au.

— Ha OLICHKY «HEYIOBIETBOPUTENBbHOY (1 6amt) — oOydaroImuiicst He MOXET MOKa3aTh 3HAHHS Ha YPOBHE BOCIIPOU3BENICHHS U
00BACHEHN HH(DOPMAITHH, HE MOXKET ITOKA3aTh HHTEJ-JICKTyaJIbHbIC HABBIKH PEIICHHUS MIPOCTHIX 3a/1a4.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3. anpec
JI1.1 | Jlorunos B.C., IIpumeps! 1 3agauu 1o CII6 JIAHB, 2011,

Kpaiinos A.B.. TEIIOMaccooOMeHny. : YdyeoHoe

IOxuoB B.E., mocooue.

®eoxtucros /I.B.

JI1.2 | ®ponor B.D., MaccooOMeHHBIE MTPOLIECCHI CII6 XUMU3 AT, 2011,
dmucrok O.M. XHMHYCCKOH TEXHOJIOTHU:
VYuebHoe mocodue.




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.3 | B.®. ®pornos Jlexuuu o xypcey "Ipoueccs CII6 : Xummsaat, 2008,
1 anmapaThl XUMHYECKOH http://biblioclub.ru/index.php?
TEXHOJIOTHH page=book&id=270290
JI1.4 |Pomankos, B.®. MaccooOMeHHBIE MTPOTIECChI CTIO6 : Xumusgar, 2011,
®ponos, O.M. XUMHYECKOH TEXHOJIOTHH : http://biblioclub.ru/index.php?
Dnuciok. yueOHOe mocodue page=book&id=99360
JI1.5 [O.H. Bproxanos, C.H. |TermomaccooOMmeH: yaeOHHK WH®PA - M, Beicmiee o0pa3oBanue,
IIIeBueHkoO OakamaBpuart, 2013 T,
JI1.6 | A. Pasunos, I1.I1. [Tpoueccrl MaccomnepeHoca ¢ Kazans : KHUTY, 2012, URL:
CyxaHOB ydacTtueM TBepaoi (aspi=Mass http://biblioclub.ru/index.php?
transfer processes with a solid page=book&id=259392 (18.11.2015).
phase participation : yuebHOe
rnocooue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI2.1 [Iox pen. JleontseBoit | Teopus TeruromaccooOMeHa: M. n3n. MI'TY um. baymana, 1997,
AN. Y4eOHMK [UIs1 BY30B.
JI2.2 | Tenerun A.C. u ap TemnomacconepeHoc: YueOHUK M. Meramnyprus, , 1995,
IUTSL BY30B./
JI2.3 | Beiinckuii B.B., N3ydyenue nponecca Wznarensckuii nentp @I'OY BITO
T'opoxos A.B. MIEPErOHKH C BOISHBIM MapOM: "MI'TY", 2012,
Meroandeckue yKa3aHus K
nabopaTopHoit pabote
JI2.4 | Betincuii B.B., Ornpenienenue Yucia euHULL Wznarensckuii nentp ®I'bOY BIIO
T'opoxos A.B. IepeHoca B Iporecce "MI'TY", 2012,
peKTU(HKaK OUHAPHON
cMecH: Meronuyeckue
yKazaHHusA K J1a00paTopHOI
pabote
JI2.5 | Beckos B.C. O61ast XuMuyeckast M.: Akagemkuunra, 2006 T,
TEXHOJIOTHS: YICOHHK
JI2.6 |Kyrenos AM., T.H. OO61ast XUMHYECKast M: Akanemkawura, 2005 .,
Bonnapesa, TEXHOJIOTHSI: Y4eOHHK
M.I".bepenrapren
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3. anpec
JI3.1 |Beiickuit B.B., Omnpenenenue KodPuIreHTa W3parensckuii nearp I'OY BITO
T'opoxos B.B., pacnpeneneHus npu "MI'TY", 2010,
Bonomryk T.T'. SKCTPAKIUH B KUKKOCTSX:
Mertoandeckue ykazaHus K
nabopaTopHoit paboTte
JI3.2 | Beiinckuii B.B., Kuneruka npouecca Cymku Wznarensckuit nentp @IBOY BITO
T'opoxoB A.B. TBEP/IBIX MATEPHAJIOB : "MI'TY", 2012,
Mertonudeckue yka3aHus K
nabopaTopHoii pabore
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHON ceTH « AHTEpHET»
31 |Poccuiickas HaydHas 3MeKTpOHHAS OUIOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
73 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
II.1 Kowmmnac 3D V21-22
I1.2 | Solidworks Education Edition
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 |Zoom

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATBbHBIX 0a3 JaHHBIX




U.1 |- Odunumansrsni caiit HoBorpourkoro ¢gummana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- Dnexrpornas 6ubmmoreka HUTY "MUCuC" http://elibrary.misis.ru

n.3
N.4 |- YauBepcurerckas 6ubnuoreka onnaitt http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHarlenne

134 Vuebnas  aymuropmst  uia  3aHATHH | KoMmekt ydaeOHoi Mebenn Ha 40 mMecT 1 oOydaromuxcs,
JIEKIIIOHHOTO THIIA, NpPaKTUYECKHX | |  cTallMOHApHBIM KOMIBIOTED [UIsl  IperojaBaTels ¢
3aHATHH BBIXOJIOM B MHTEPHET, NPOCKTOpP, SKpaH Ha LITaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xoxonkw,
nuieH3nonHele  mporpammel MS  Office, MS  Teams,
anTuBupyc Dr.Web.

134 Vuebnas  aymuropmst  uia  3aHATHH | KoMmekt ydaeOHoi Mebenn Ha 40 MecT mms oOydaromuxcs,
JIEKIIUOHHOTO THIA, NPaKTUYECKHX | |  CcTallMOHApHBIM KOMIBIOTED Uil  IpernojaBaTels ¢
3aHATHH BBIXOJIOM B MHTEPHET, IIPOEKTOpP, SKpaH Ha LITaTUBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
muneH3uonHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

138 Yuebnas ayJIUTOpUs s 3adsatuil | Kommnekt — yueOnoit  mebenm  Ha 32 Mecta s
JIEKIIIOHHOTO THIA, NPaKTHYECKUX | oOyyarommxcs, 1  CcTalMOHapHBIH  KOMIBIOTEp  UIS
3aHATHI MIperoiaBaTeNsi C BBIXOAOM B HHTEPHET, MPOEKTOpP, IKpaH

HACTCHHBIH, J[OCKAa ayAWTOpHAas MeJoBas, BeO Kamepa,
KOJIOHKH, JIMIeH3uoHHble mnporpammbel MS Office, MS
Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIs1 OBYYAIOIINXCA

IToaroToBka K MPOMEKyTOYHOH aTTECTAINH 110 JUCIUIDIMHE 3aKITI0YaeTCs B H3yYEHHH TEOPETHYESCKOT0 MaTepHaa 1o KOHCIIEKTaM
JIEKLMi, HICTOYHMKAM OCHOBHOI! U JIOTIOJHUTENILHON JIMTEPATYpPhI, BKIFOYAsi TEMbI CAMOCTOSITENILHOTO N3YYCHH s, ODHEHTHPYSICh Ha
CIIMCOK KOHTPOJIBHBIX BOIPOCOB [0 COOTBETCTBYIOLIUM TEMaM.

I[Ipu caMoCTOATENFHOM M3y4EeHNH MaTepuaia peKOMEHIYeTCsl 3aHOCUTD B TETPajb OCHOBHBIC TIOHATHS, TEPMHUHBI, ()OPMYIHPOBKU
3aKOHOB, ()OPMYITBI ¥ ypaBHEHUSI, BEIBOKI IO M3ydaeMoii TeMe. V3ydenne qro00ro Bonpoca He0OX0IMMO TPOBOIUTE Ha YPOBHE
CYITHOCTH, a HE Ha YPOBHE OTICIBHBIX ABIECHHH. DTO CIIOCOOCTBYET Ooliee IIyOOKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B ciyuae 3aTpyqHeHns npy U3y4EHUN JUCLUILIMHBI CIIEyeT 00palaThesl 3a KOHCYIbTaluel K Ipernoaasareiio. Bee ekunoHHble
MaTepHaJbl, a TAKKe MpakTHIecKue 3a1anus npuBercHsl B LMS Canvas o agpecy kypca https://Ims.misis.ru/enroll/GRFGTT




