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NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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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 XuMmHuuecKast TEXHOJIOTHs IPUPOAHBIX SHEPrOHOCUTENEH U YIIIEpOIHBIX
MaTepHajoB
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
B tom uucne cam. 44
paborta B pamxax ©OC
Yacel Ha KOHTPOIIb 27 127 |27 |27
HUrtoro 144 | 144 | 144 | 144




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 texHomnorus, 18.03.01 25 XumTexnonorus IIplIOuYM.plx Xumudeckast TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 25.12.2024, nporoxoi Ne 58

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 25.12.2024, nporokon Ne 58

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

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus k.1.H. [lIBanésa A.B.



1. HEJIX OCBOEHUA

1.1 | CucremaTH3aryst 3HaHMH 110 OCHOBAM TEXHOJIOTHYECKHUX MIPOLIECCOB XUMHUYECKUX MPOU3BOACTB, BBIPAOOTKA YMEHHS U
HaBBIKOB pacuéTa MacCOOMEHHBIX alapaToB, Pa3BUTHE Y CTYJEHTOB CIOCOOHOCTH K CAMOCTOSITENEHOMY MOUCKY,
aHaJIU3y M YyCBOCHUIO 3HAHUHI O XMMHMKO-TEXHOJIOTUYECKUX IIPOLIECCAX.

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

2.1.2 | MaremaTtuka

2.1.3 | Teopust BepOATHOCTEW U MaTeMaTH4eCKas CTATUCTHKA

2.1.4 | dusuka

2.1.5 | Xumus

2.1.6 | ®Ousnyeckas XUMHS

2.1.7 | Opranudeckass XUMHsI

2.2 JucuumianHbl (MOXYJIM) B MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUNIAHBI (MOAY/Is) HEOOXO0THMO KaK
NpeanecTBYIee:

2.2.1 | Xumuyeckas TEXHOJIOTHUS TOIUIMBA U YIIEPOTHBIX MAaTEpPUAIOB

2.2.2 | Cucremsl ynpaBlIeHUS XUMHUKO-TEXHOJIOTHYECKUMH MPOLIECCaMU

223 MonenupoBaHre XUMHKO-TEXHOJIOTMYECKUX MTPOLIECCOB

2.2.4 | TexHomorus riry0oKoi nepepaboTku HeTH

2.2.5 |U3Bnedenne n nepepaboTKka XUMUYECKHUX IIPOTYKTOB KOKCOBaHHUS

2.2.6 | TexHONOTHS POMBICTIOBOM TIOJTOTOBKH U TIepepabOTKy HEPTH U ra3a

2.2.7 | Teopernyeckre OCHOBbI XUMHUYECKON TEXHOJIOTHH TOIUIMBA U YIIIEPOAHBIX MAaTEPUaAIOB

2.2.8 | OU3UKO-XUMHYECKUE OCHOBBI HE()TSHBIX JUCIICPCHBIX CHCTEM

2.2.9 |IoaroroBka K IMpoIeaype 3alIUThI M 3alINTa BRITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.10 |IIpon3BoacTBEHHAs IPAKTHKA

2.2.11 | MeHnemxmMeHT 0€30MaCHOCTH TPYJa U 3I0POBBS

2.2.12 | KypcoBas HaydHO-HCCIIEI0BATENbCKas paboTa

2.2.13 | KokcoBanue yriuei

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-2: Cnioco0eH BBINOJHATL TEOPETHYECKHE PacueThbl H IKCIIEPUMEHTAJIbHbIC PA00THI B 00/1aCTH XMMHY€CKOI0
NPOHU3BOJCTBA, OMNPAACH HA NOC/IeHHE JOCTH:KEHUSA HAYKH ¢ IPHMEHeHHeM HAMTYYIIHX JOCTYNHBIX HH(POBLIX
TeXHOJIOTH I

3HaTh:

TIK-2-31 Teopernyeckue npeacTaBiIeHus mpolecca MaccoOMeHa, TerioMaccooOMena, PakTopbl U GU3NUECKUE TapaMeTpBhI,
BIIUSIIOIINE HA MTPOLECC

[TK-2-32 ocHOBHBIE MOJIOKEHUS OpTaHU3aIi HHKEHEPHBIX pacuéToOB

IIK-4: Cnioco0eH o1ieHUBATH TEXHUYECKOe cocTosiHue U 3P (PeKTUBHOCTH padoThl 000py10BaHUsl, IPEAIAraTh
COBEpPIICHCTBOBAHNE KOHCTPYKIIUH OTAEIbHBIX 3JIEMEHTOB 000PY10BaHHUs, OCYIIECTBJIATH PAIIMOHAJIbHBINA BHIOOD
THUIIOBOTO 000PY10BAHMS

3HaTh:

I1K-4-31 ocHOBHBIE TUIIBI ¥ KOHCTPYKIIUH PEKTH(PUKAIIMOHHOTO, aDCOPOIIMOHHOT0, KCTPAKIIHOHHOTO U CYIIMIBHOTO
o0opyoBaHus

ITK-4-32 1oCcTOMHCTBA M HEJOCTATKH OCHOBHBIX THIIOB U KOHCTPYKLIHUH PEKTH(OUKAIIMOHHOT0, a0COPOIIMOHHOT0, SKCTPAKI[HOHHOTO
Y CYIIMIFHOTO 000PYI0BaHUS

TTK-4-33 ocHOBHBIE Y3IIbI U pabovre 3JIEMEHTH MaCCOOOMEHHOT'O 000PYIOBAHUS

ITK-2: Cnioco0eH BBINMOJHSATH TEOPeTHYECKHE PacueThl H IKCIIEPUMEHTAJIbHBIE PA00THI B 00/1aCTH XMMHY€CKOT0
NPOU3BOJCTBA, ONMPASICh HA MOC/IeHHE JOCTUKEHUS] HAYKH ¢ IPUMeHeHHeM HAMIYYIIUX J0CTYIMHbIX HU(POBBIX
TEXHOJIOTHi

YMmerb:

ITK-2-Y1 ucnonp30BaTh COPAaBOYHYIO U HAYYHYIO JIUTEPATYPY U HAXOXKICHHS CIPABOYHBIX MapaMeTPOB, KOTOPBIE TPEOYIOTCS




JuIs pacyéra Iporecca MaccooOMeHa

[1K-2-¥Y2 oprann3oBaTs mporecc pacyéra B TAOIHIHOM IIPOLeccope, 00eCIeunTh YHHBEPCATbHOCTh PACYETOB, aJaITUBHOCTD K
HOBBIM BBOJHBIM B 3aj1aue

IIK-4: CnocoGeH 01leHMBATh TEXHHYeCKOe COCTOsIHUE H 3P (PEeKTUBHOCTL padoThl 000py10BaHNs, IPeIaraTh
COBEpPLICHCTBOBAHNE KOHCTPYKIUH OTAeJILHBIX 371eMEHTOB 000py10BaHMsA, OCYLIECTBJIATh PAIIHOHAILHBIA BHIOOD
THUIIOBOTO 000PY10BAHMS

YMmerb:

ITK-4-Y1 npeayioxuth KOHKpETHOE 000pYIOBaHUE, HCXO/IS H3 TPeOyeMBIX apaMeTPOB MAaCCOOOMEHHOTO IpoIIecca 1
MUHHMH3AIIH KalTUTAIHHBIX BIOKEHHH B MACCOOOMEHHOE 000pyI0BaHHE

IIK-2: Cnioco6eH BBINMOJIHATH TEOPETHYECKHE PACYEThI M IKCIEPUMEHTAIbHBIE PA00THI B 00J1aCTH XUMU4YECKOT0
NPOU3BO/JCTBA, OIMPAsICh HA NOCJIeIHHE NOCTUKEHUSI HAYKH C IPUMEHEHHeM HaMIy4IINX A0CTYNHBIX HU(POBbIX
TeXHOJIOTHIA

Baanernb:

[1K-2-B1 HaBBIKamMu pacuéra nmpormecca peKTH(UKAINH, a0COPOINH, IKCTPAKIHH, CYIIKN

IIK-4: CnocodeH o01leHMBATH TEXHHYECKOe COCTOsIHUE M 3P (PEeKTUBHOCTL padoThl 000py10BaHNs, IPeIaraTh
COBEpPLICHCTBOBAHNE KOHCTPYKIHH OTAEeJILHBIX 371eMEHTOB 000py10BaHMsA, OCYLIECTBJIATh PAIIHOHAILHBIA BHIOOD
THUIIOBOTO 000PY10BAHMS

Baaaernb:

[1K-4-B1 HaBbIKaMH OLICHKH 3()(HEKTUBHOCTH pabOTHI MACCOOOMEHHOI0 000PYA0BAHHUH, HCXOAS U3 BXOJHBIX U BBIXOAHBIX
napaMeTpoB paboTEl 000pyIOBaHHUS.

ITK-4-B2 naBbIkamMu BEIOOpa MacCOOOMEHHOTO 000PYIOBAaHIS IIPH MTPOSKTUPOBAHUN M PEKOHCTPYKIIUH, HCXO/S U3 HAMITYUIIINX
JIOCTYIHBIX TEXHOJIOTUI

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Paspgen 1. Pacuér
pekTH(UKANMN OUHAPHBIX
cMmecei
1.1 Pacuér pextrduxannu 5 10 [MK-2-31 TIK-2- JI1.4
OuHapHBIX cMecei /JIex/ 32 [IK-2-V1 JI1.6J12.2
[K-2-Y2 TIK-2 J2.6
-B1 I1K-4-31 JI2.7J13.2
IMK-4-32 TIK-4- | 313233
33 [IK-4-Y1
[IK-4-B1 IIK-4
-B2
1.2 Pacuér pextuduxannu 5 5 [TK-2-31 TIK-2- JI1.4J12.1 P1
O6unapHbIX cMeceii /TIp/ V1IIK-2-B1 JI2.6
212233
1.3 Pacuér xunernueckon 5 7 [K-2-31 [IK-2- JI1.2J12.5
KpHWBOI1 U OTIpe/ieTICHHne VY1 IIK-2-B1 J12.6
JIEHCTBUTENLHOTO YHCIIa 215253
tapenoxk /TIp/
1.4 Pacuér ruapaBinueckoro 5 2 TIK-2-31 TIK-2- J.1
COTIPOTHBIICHUS VY1 IIK-2-B1 213253
kosionns! /IIp/
1.5 CamocToATenbHOE U3y4eHUE 5 0,25 | [IK-2-31 [IK-2- | JI1.4J12.2J13.
y4eGHOro MaTepHana B V1IIK-2-Bl 2
3NIEKTPOHHOM Kypce.Pacuér 213253
KUHETHYECKOH KpUBOU U
oIpezeneHne
IEUCTBUTEIBHOIO YHCiIa
Tapesok /Cp/
1.6 CamocToATenbHOE U3yUeHUE 5 1 [TK-2-31 TIK-2- J3
y4eOHOTr0 MaTepuana B V1IIK-2-B1 JI1.6J12.6J13.
9JIEKTPOHHOM Kypce. Pacuér 2
THIPaBIMYECKOTO 215253
COTIPOTHBIICHHS
KosoHHEI /Cp/




Pa3nen 2. Pacuér
MpoIeccoB a6copouun
Tra30B B JKUJIKOCTIAX

2.1 Pacuér npoueccon 10 IK-2-31 IIK-2- J1.3
abcopOuuu ra3oB B V1IIK-2-Bl JI1.5J12.2
sxuakoctax /Jex/ J12.3J12.5

313233

2.2 Pacuér npoueccon 8 I1K-2-31 IIK-2- J1.1
abcopO1uu ra3oB B V1IIK-2-B1 JI1.2J12.3
skuarocTsix /Ip/ J12.5713.1

313233

23 Pacuér npoueccon 6 MK-2-31 TIK-2- | JI1.1J12.5
abcopOIuu Ta30B B V1 IIK-2-B1 2159253
skuakocTsx /IIp/

2.4 CaMocTOATeIbHOE U3YUYEHHE 0,25 | [IK-2-31 IIK-2- | JI1.3J12.5
y4eOHOT0 MaTepralia B B VY1 IIK-2-B1 JI2.6J13.1
3JIEKTPOHHOM Kypce. Pacuér 2132033
MHHUMAJIBHOTO (PICTMOBOTO
gucna /Cp/

2.5 CamocTosATenbHOE U3yYeHHE 0,25 | [IK-2-31 TIK-2- JI1.2J12.3
y4eOHOTO MaTepraia B V1IIK-2-B1 2.4
3JIEKTPOHHOM Kypce. Pacuér 213233
nuameTpa KoJaoHHbI /Cp/

2.6 CamocTosATenbHOE H3yYeHHE 1 [TK-2-31 TIK-2- JI1.1J12.4
y4eOHOTO MaTepraia B V1IIK-2-Bl J12.5
3NIEKTPOHHOM Kypce.Pacuér J12.6J13.1
KHHETUKH TIpolecca 215253
MaccoOMeHa ¥ OTIpe/ieIICHIe
gucina equHul] mepenoca /Cp/

2.7 CamocToATenbHOE U3yUeHUe 0,25 | [IK-2-31 IIK-2- JI1.2J12.3
yueOHOro MaTepuaa B V1 IIK-2-Bl J12.4 J12.6
3JIEKTPOHHOM KYypCe. 2102233
KoHCTpyKIHS KOJIOHHBIX
anmapaToB
KoHCTpyKIHS 3KCTPAaKTOPOB
CxeMbl aOCOpOIIMOHHBIX
YCTaHOBOK
CxeMbl yCTaHOBOK IO
MEePEroHKE ¥ PEKTU(PHUKAIHN

/Cp/
Paznea 3. Cymka TBepabIx
MaTepHajoB
3.1 Teopust CyIIKy TBEPABIX 4 [IK-2-31 IIK-2- J1.1
MaTepuanos /JIex/ 32 TIK-2-V1 JI1.6J12.4
MK-2-Y2 TIK-2 J2.5
-B1 TIK-4-31 J12.6J13.1
IMK-4-32 TIK-4- | 313233
33 [IK-4-¥1
I1K-4-B1 I1K-4
-B2

3.2 Pacuer npouecca cymku mo 2 [TK-2-31 TIK-2- JI1.3J12.2

nmuarpamme Pamsuna /Tlp/ V1IIK-2-Bl JI2.5
313233

33 CaMocCTOSATEIbHOE U3YIECHHE 0,5 [ IIK-2-31 IIK-2- JI1.4J712.2
yueOHOro MaTepuaa B V1 IIK-2-B1 J12.6
3JIEKTPOHHOM Kypce. Pacuer 213253

Iporecca CyImKN BO3TYXOM €
penupKynsnuen u 6e3
PELMPKYISIHH CYLIIHIEHOTO
arenta /Cp/

Pa3gen 4. Dkcrpakuus B
cHCTeMAaX KHIKOCTh-
JKUJKOCTh. JKCTPAKTOPBI.




4.1 CxeMbl IeperoHHbIX 5 4 MK-2-31 TIK-2- | JI1.1J12.2 P2
YCTaHOBOK U KOHCTPYKLIUU V1IIK-2-Bl J12.5
PEKTH()UKATUOHHBIX 213253
kosonH /Ip/

4.2 DKCTpakIus B CUCTEMaX 5 6 TIK-2-31 TIK-2- J1.4
JKUIKOCTh-)KUIKOCTbD. V1 IIK-2-B1 JI1.5J12.2
OkcTpakTopsl. /Jlex/ J12.5J12.8

313233

43 CaMocCTOSATEIbHOE U3yIECHHE 5 0,5 | IIK-2-31 IIK-2- J1.2 KM2
yueOHOro MaTepuaa B V1IIK-2-Bl JI1.6J12.5
3IIEKTPOHHOM J12.6
Kypce.DKCTpaKLus B 019233
cUCTeMaXx >KUAKOCTb -

SKUJIKOCTb.

Okcrpakropsl /Cp/
Pa3gen 5. MemOpaHHbIe
Npouecchl B XMMUYECKOI
TeXHOJIOTHU

5.1 MemOpaHHbIE TIPOIIECCH B 5 4 [TK-2-31 TIK-2- JI1.2
XAMHAYECKOU V1IIK-2-B1 JI1.6J12.1
texHonoruu /JIex/ JI2.5

212233

5.2 CamocTosATeNnbHOE U3yYCHUE 5 1 [TK-2-31 TIK-2- J1.2
y4eOHOTO MaTepHaia B V1IIK-2-Bl 012233
AJIEKTPOHHOM KYypCe.

MemOpaHHBIE ITPOLECCH B
XUMHUYECKON

texHonoruu /Cp/

Pasnea 6. [loaroroBka k
KOHTPOJbHBIM
MepOnpUSITHAM U
BBINOJIHSEMBIM padoTam

6.1 O0BeM gacoB 5 7 KMI1
CaMOCTOSITEIbHON paboTHI Ha
nmoarotoBky k KM /Cp/

6.2 O6beM yacoB 5 37
CaMOCTOSITENILHOM paboTHI Ha
noarotoBky k BP /Cp/

5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe rI{III){O];eIF;:;VIHe B
KM O — It pBI OTIPOCHI JJIsl TIOATOTOBKH

KOMIIETEHIIUI




KM1

Dk3ameH (yCTHO)

IIK-2-31;I1K-2-
VI;IIK-2-B1;ITK-2-
32;11K-2-VY2;I1K-4-
31;I1K-4-32;I1K-4-
33;I1K-4-Y1;I1K-4-
B1;I1K-4-B2

Bompocs! k 9k3aMeHy [0 AUCHUILUTHHE «MaccOOOMEHHBIE TPOLECCH
XMUMUYECKOM TexHOonorun» 1. OCHOBHbIE MOHATHS U OIIpEeTIeHUs
Macco0OMEHHBIX mporieccoB; 2. Kiraccngukanms MaccooOMEHBIX
npoueccos; 3. dazoBeie paBHOBecus; 4. Da3oBbIe MEpexopl; 5.
PaBHOBecue )uaKocTb-nap 11t OMHapHO# cMecu. JluarpamMma
(a3oBoro paBHOBecHs. 6. PaBHOBeCHE )KUAKOCTB-TIAp A TPOWHOM
cmecu. [uarpamma (azoBoro paBHOBecHs. 7. @a3oBbIie paBHOBECHS T'a3-
TBEPI0E TENO, )KUAKOCTh-TBEPAOE TeNo; 8. JIBIKyImast cuia
MaccooOMeHa; 9. 3akoHbl MOJIEKyIApHOH auddy3um; 10. 3aKoHbI
KoHBeKkTHBHOW nuddy3un; 11. Moaenu macconeperoca; 12. 3akoHbI
MaccomepeHoca Ipy yJacTHH TBepAoro Tena; 13. OcHOBHOE ypaBHEHHUE
Macconepenauu; 14. luddepennmanbHoe ypaBHEHHE MacCOIIEPEHOCa,;
15. ITogobue B MaccooOMeHHBIX TIporieccax; 16. [Tomydenue kputepruen
nono0us nmpeobpa3oBanreM AndGepeHIHANTBHBIX YpaBHeHNUH; 17.
OcCHOBHBIE TOHATHS H OINIPEAENICHUS Ipoliecca abcopouuu u
azcop6umu; 18. PaBHOBecHs B porieccax abcopOiuu 1 agcopouuu; 19.
Kunetnka B mpouieccax abcopOrmu 1 ancopormm; 20. MatepruanbHbIH U
TEIIOBOH OaJylaHC B mpoleccax abcopouun u agcopoimm; 21.
AbcopOuust 1 ancopOLus B MHOTOKOMITOHEHTHBIX CMecsX; 22.
3akoHOMepHOCTH JiecopOrmu; 23. OCOOCHHOCTH HOHHOTO 00MeHa; 24.
Pereneparust ancopOeHTOB U HOHUTOB; 25. OCHOBHBIC TIOHSTHS U
OIIpeIeNIeHHNs IPOIIECCOB MEPETOHKH U pekTudukanum; 26. PaBHoBecus
B CHUCTEME <CKUIKOCTh-TIapy»; 27. MarepuaabHbIi U TEIJIOBOM OaiaHc B
mporeccax IMeperoHku u pekTudukanum; 28. MonekynsapHas
JucTAus; 29. OCHOBHBIE ONPENEeHUs U TIOHATHUS IIpolecca
JKUIKOCTHOM sKcTpakiuu; 30. PaBHOoBecue B cucTeMe «GKUAKOCTh-
KUAKOCTBY; 31. MartepuanbHbIi U TETIOBOM OanaHC XKUAKOCTHOM
skcTpakuuy; 32. Kunetuka xuIKOCTHOM KkcTpakiuy; 33. OCHOBHBIE
CXEeMBI IKCTpaKLun; 34. DKCTparupoBaHue ABYMs paCTBOPUTEISIMY; 35.
Perenepanus sxcTpareHToB; 36. OCHOBHbIE 3aKOHOMEPHOCTH IIpoliecca
pactBopenust; 37. OCHOBHBIE 3aKOHOMEPHOCTH Tporiecca
Kpuctaym3anuy; 38. OCHOBHBIE 3aKOHOMEPHOCTH Ipoliecca
9KCTpaKUUH (BbllenaunBanus); 39. OCHOBHbIE MOHATHUS U
omnpeneneHus npouecca cymku; 40. duzudeckas CyLIHOCTb IIpoliecca
cymky; 41. Kunernka cymku; 42. MatepuanbHBIi 1 TEIIIOBOH OamaHc
nporecca cymku; 43. OCHOBHbIE IOHATHS U ONpeieIeHHs MeMOPaHHbBIX
nporieccoB; 44. Knmaccudukariiysi MeMOpPaHHBIX MPOIECCOB; 45.
Pereneparus MmemOpaH.




KM2

Tect (1pH
HEOOXOAUMOCTH
MIPOMEKYTOYHOTO
KOHTpOJIS, HE
HCIIOJIB3YETCs B
KaveCTBe DK3aMeHa

IIK-2-31;I1K-2-
32;IIK-2-Y 1;I1K-2-
V2;1IK-2-B1;I1K-4-
31;I1K-4-32;I1K-4-
33;I1K-4-Y1;I1K-4-
B1;I1K-4-B2

1. K xakum mpomnecca OTHOCUTCS TIePexo/] KOMIIOHEHTa U3 OJJHOH (a3l
B JIpyryto?

A) I'mpaBiIn9aecKM

b) Mexaanyeckum

B) MaccooOMeHHBIM

I') TermmooOMeHHBIM

2. B xakyro a3y mpoUCXOAUT IepeXo 1 MpH Iporiecce aecoponuu?

A) TBepayto

b) [Taposyto

B) Kuakyro

I') TBepayto 1 KUAKYIO

3. Kak Ha3pIBaeTCs 4aCTh JUCTUILIATA, BO3BpAIllaeMasi Ha OPOLICHHUE B
PEKTU(DHUKAIIOHHYIO KOJIOHHY?

A) Ky0OoBsrIit ocTaTokx

b) ®nerma

B) Cripbe

I') Auctrmsar

4. OT yero 3aBHUCHUT IMPOOLIECC MIEPex0/1a KOMIIOHEHTA 13 OJHOU (ha3bl B
Apyryio?

A) Tonbko OT TEeMIIEpaTypsbl

B) Tosbko OT KOHIICHTpAIIH

B) Tonbko oT naBieHus

I') OT nOBepXHOCTH CONPUKOCHOBEHHS (ha3 U pa3HOCTH KOHIICHTPAIIHIA
KOMITOHCHTOB B (pa3e

5. VYpaBHeHHe MaTepHaIbHOTO OanaHca PeKTH(UKAINN:
A)G=PR+1)

B)L=F+®
B)G=®+P
F=P+W

6. Kak uzmensercs remneparypa B KOJIOHE ¢ HU3a BBEpX?
A) IloBblaercs

b) He n3mensercs

B) IMonwmxkaercs

I') Cxaukoo0pa3Ho

7. U3 yero cocTOUT KOJMAaYyKoBa Tapenka?

A) IepeTouHbIX TpyOOK, ApOB, TUCKA

b) [lepdopupoBaHHOro qHCKA U KITaIAHOB

B) lItyuepos, k1anaHoB, KOJIauKOB

I') lucka, KOJIMa4YKoOB, IEPETOYHBIX TPYOOK M MAPOBBIX NATPyOKOB
8. UeM HachILAIOTCS NAphl B KOJIOHHE?

A) HU3KOKHIISIIIUM KOMIIOHEHTOM

b) BBICOKOKHTIATITAM KOMITOHEHTOM

B) ®nermoit

I') Cpenneit koHLIEHTpaUeH

9. YpaBHenue nepporo 3akoHa duka:

A) M=-D'F1

Bb) dM=D-0c/on-dt

B) dM=f-dF-dt-Ac

I') dM=-D-0c/0n-dF-dt

10. YpaBHeHHE 3aKOHA KOHBEKTUBHON A Gy3HH:

A) dM=dF-dt

b) dM=D-0c/on-dt

B) dM=f-dF-dt-Ac

I') M=-D-F1

11.0cHOBHOE ypaBHEHHE Maccolepeiayn:

A) dM=K-dF-dt'D

B) dM=f-dF-dt-Ac

B) dM=-D-dc/on-dF-dt

I M=-D'Ft

12. Onpenenuts KOJIUYECTBO JUCTUILIATA, IIPU Pa3[eIeHUU CMECH
OEH30JI-TONTYO0JI, €CIIH TOCTYMAaeT 5,7 T/4 UCXOAHOM cMecH, KOJIMYECTBO
KyboBoro ocratka 0,7 xr/c.

A) 2,5 xr/c

b) 0,88 xr/c

B) 5 /4

I') 400 xr/c

13. Yro co3naét Hacanka B KOJOHHE?

A) CriokoitHOE TeUeHHE KUIAKOCTH




B) Pexxum nonsucanus

B) Monekynspayro 1uddy3uto

I') YBenn4eHHyI0 TOBEPXHOCTH JUTS KOHTAKTa (a3

14. Kak Ha3bIBaeTCsl IPOLECC CYLIKU, IPU KOTOPOM IIPOUCXOIUT
yaalleHue BJIard U3 TBEPJIOTO BIAYKHOTO MaTepuala npu
HEMOCPEICTBEHHOM COIIPUKOCHOBEHUH CYLIMJIBHOTO areHTa ¢
MaTepuanom?

A) KoHBEKTHBHBII

b) KonTakTHbIi

B) Pagnanuonnsrii

I') Jdwsnextpuaecknit

15. PaccunTaTh KOJIMYECTBO MOTJIOLUIEHHOT'O aMMHUaKa U3 ra3oBoi (azbl
JKUJIKOCTBIO, €CIIM HadajbHasi KOHLEHTpauus aMMuaka B rase (YH) 15%
MacCcOBBIX J0Jel, koHeuHas (YK) 5% MaccoBbIx qojeid. Ha abcopOuuio
noctynaet 1,5 1/4 raza.

A) 33 kr/c

b) 0,042 xr/c

B) 450 xr/c

T) 0,4 xr/c

16. ITo kxakoit hopmyse pacCUUTHIBACTCS AUAMETP alllapara KOJIOHHOTO
THmna?

A)D_k=\(S/0,785)

B) D_k=\((4-G)/(m-®'p))

B)D_k=V((Re'n_r)/(®_rp_r))

) D _k=V((Re-w_r)/W)

17. Kak Ha3pIBaeTCs n30MpaTeIbHOE MOTJIONEHHE KOMIIOHEHTa U3
ra3oBoil (asbl KUAKKM a0COpOEHTOM?

A) DKcTpaknus

B) Ancopbuus

B) AbcopOrtus

I') Cymika

18. UTo mpeaycMOTpeHO AJisl MPEJOTBpAILlEHUs] CMEILLECHHS KJlallaHa Ha
KJIaITaHHOU Tapenku?

A) OrpaHuuunTens MOALEM KilarnaHa

b) Perymsarop npmxeHus

B) Bricokoe naBieHue CTEKarOMEeH KUIKOCTH

I') Knanan He mogHUMaeTcs U HE CMEIIaeTcs

19. Uro Takoe pekTudukanms?

A) Iornomenne MapoB TBEP/IBIM MOTTIOTUTENIEM

Bb) PacTBOpeHue ’KUIKOCTH B AKHUJIKOCTH

B) IIpomyckanune cycrieH3un gepe3 GUIBTPYIOLIYIO HEPEropoaKy
I') Pa3nenenue cmecu B pe3ylibTaTe MHOTOKPATHOTO HCIIAPEHIS

20. Kak Ha3pIBaeTCsl Mpoliece BHIACTICHUS pACTBOPEHHOTO BEIIECTBA U3
pacTBopa MpH OXJIaXKACHUU?

A) PactBopenue

b) Kpucrammmsanus

B) ®unbsrpoBanue

I') Lentpudyruposanue

21. Yro xapakTtepu3syet (a30BOe paBHOBECHE MaCCOOOMEHHBIX
nporeccoB?

A) PaBeHCTBO CKOpOCTEH Mepexo/ia KOMIOHEHTOB U3 OJJHOM (ha3bl B
ApYyryro

b) PaBeHCTBO KOHIIEHTpAIM KOMIIOHEHTOB B (ha3ax

B) PaBenctBo Temmnepatyp

I') PaBencTBO naBneHuit

22. PaccunTtaTh KOJIWYIECTBO MOJaBaeMOi (JIerMbl B KOJIOHHY Ha
opoleHue, eciu pabouee rermoBoe yucio 3,4, a KOJTMIECTBO
OTBOJMMOT0 TUCTHILIATA 6,5 KI/cC.

A) 200 xr/g

B) 5 1/4

B) 2 kr/c

I 2,5 kr/c

23. Yro He OTHOCUTCS K HAacaJKaM, UCIIOIb3yeMbIX B
PEKTU(DHUKAIOHHON KOJIOHHE?

A) Kounbua Pamra

b) Cenna bepins

B) Kinanmannsie Tapenku

I') Bcé u3 nepeunciieHHOro




24. Kak Ha3bpIBaeTCs BJara, 3aroHsIONAs MAaKpO- U MUKPOKATHIUISPEI,
KOTOpast MOKET OBITh yZIalieHa He TOJBKO IPH CYIIKE, HO U MPH
MEXaHUYECKUX BO3JEHCTBUSIX ?

A) MexaHU4eCKH CBS3aHHAs Blara

b) Xumuyecku cBsi3aHHas Biara

B) ®usuko-xumudeckas cBsi3aHHas Biara

I') CBobomHas Biara

25. Y10 sBIsIeTCA OJHUM U3 TNIaBHBIX TPeOOBaHUIT P BEIOOpE
ancopbenTa?

A) 'mapodobHOCTD

B) CenextuBHOCTD

B) INopucrocth

I') Hudero u3 nepevyrcieHHOTro

5.2. Ilepevyenb padoT, BHINOJHAEMBbIX N0 JTUCHUILIHHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
HUHIUKATOPBI
KOMIIETCHIIUI

Coneprxanue paboTsI

P1

Kypcosas pabora

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-2-
32:TIK-2-V2;[1K-4-
31;T1K-4-32;TTK-4-

33;TK-4-Y 1 ;[TK-4-
B1;[1K-4-B2

Pacuer nporecca pextudukauy OMHApHON cMecH W IPOSKTHPOBAHUE
PeKTH(HUKATUOHHON KOJIOHHBI

P2

[IpakTnueckue
paboTHI Ha 3aHSITHAX

TIK-2-31;1TK-2-
V1;TTIK-2-32;TTK-4-
B2;[TK-4-B1;[TK-4-
33

3ajauu U1t IpakTHYEeCKUX padot: 1. Pacuér MunnmansHoro u
ONTHMAJIBHOTO (hirermMoBoro yucia. 2. Pacuér anamerpa KomoHHEL. 3.
PacuéT kuHeTHKH Iporecca MacCOOMEHa U OTIPEAENICHHE YHCIIa SHHUIL
nepeHoca. 4. Pacuér kuHeTHYeCcKOi KpUBO U ONpesieneHue
JIEACTBUTENBHOTO YMCIa Tapenok. 5. Pacdér runpaBnndeckoro
COIPOTHUBIICHHUS KOJIOHHEI.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

DopMoil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUIUHE SIBJISIETCS SK3aMEH.

Hmxe mpencTasieH oOpaser 6uiera s 9K3aMeHa, IPOBOJMMOTO B YCTHOH (opme.
MUHUCTEPCTBO HAYKH M BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJIEPALIVHN
DenepanpHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEKICHHUE BBICIIIETO 00pa30BaHUsA
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKMI TEXHOJIOTUYECKUI YHUBEPCUTET

«MUCuCy»

HOBOTPOULIKUN OUITNAIT

Kacgenpa maTemMaTuky 1 eCTECTBO3HAHHSA

BUJIET K DK3AMEHY Ne 0
JucrumnmHa: «MaccooOMeHHbIE IIPOIECCH XUMUYECKOH TEXHOIOTHI
Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTHS»
®opma oOyueHus: ouHast
1) Hacanounsre abcopOepsl. [IpuHIMN nelCTBUS, THITH, HAIIPABICHHUS IPUMEHEHS.
2) TennoBoit 6anmaHc anmapara Ha mpumepe abcopoepa.
3) Pacuét ruapaBIuuecKoro CONPOTUBIEHUS KOIOHHBI

CocraBwWi: K.T.H., JoueHT kadenpst MuE
3aB. kadpenpoit MuE

J.U. Anexcees

A.B. IlIsanéna




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3ynbTaToB 3aIUTHI KypCOBOH PabOThI OCYIIECTBIACTCS 110 OLIEHOUHOM CHCTEME (KOTIHIHOY, «XOPOIIOY,
«yIOBJIETBOPHUTEIBLHOY, KHEYJOBICTBOPUTEILHOY). KypcoBast paboTa cunTaeTcs BBINOIHEHHOI YCIICIIHO, €CIIH NIPU e€ OLICHUBAaHUU
TMOJTydeHa OLICHKA HEe HIDKE «yHIOBIECTBOPHTEIBLHOY.

[Ipn moBeneHNM 3aIUTH B JopMe YCTHOTO ONPOCa KPUTEPHUAMHE OLCHKH SIBIISFOTCS

«OTAnYHO»: PaboTa comepKUT TPaMOTHO H3JIOKEHHYIO pacyeTHyI0 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM ¥ HOCIIEI0BATENbHBIM H3JI0KEHHEM MaTepHaia B OSICHUTENbHOH yacTy. [Ipu 3amure paboThl CTYIEHT
MIOKAa3bIBACT TITyOOKHE 3HAHMUS BOIIPOCOB TEMBI; CBOOOHO OTIEPHUPYET PACUSTHBIMH JaHHBIMH; JIETKO OTBEYAET Ha OCTABICHHBIC
BOIIPOCEL.

«Xopouroy»: PaboTa coepKHUT rpaMOTHO M3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHIHBIM U [TOCIIEI0BAaTEIBHBIM H3JIO)KEHHEM MaTepHaia B MOSCHUTENBHON yacTu. [Ipu 3ammre paboTHI CTYICHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyIHEHUI 0TBEUAET Ha IIOCTaBJICHHBIC BOIIPOCEHL.

«Y 1OBJICTBOPUTEIILHON: Pabora conepkuT pacueTHylo 0a3y, XapakTepU3yeTcsi HaIMYUeM OTACNBHBIX OIIMOOK B pacyerax.
[1pu 3ammTe CTYICHT NPOSIBIISIET HEYBEPEHHOCTD, MOKa3bIBACT CI1a00e 3HAHHE BOIPOCOB TEMBI, HE JA€T MOJIHOTO,
apryMEHTHPOBAaHHOTO OTBETA Ha 3aJJaHHbIE BOIPOCHI.

«HeymoBIeTBOpPUTENBEHOY: Pabota He comepkuT pacueTHyI0 0a3y, HE OTBeYaeT TPEOOBAHMSAM, U3JIOKCHHBIM B METOANYECKHIX
yKa3aHUsIX, IMEET 3HaYNTENIbHbIC OLINOKHU B pacdeTax. [Ipu 3amure CTyAeHT 3aTpyIHACTCS OTBEYATh Ha MOCTABICHHBIE BOIIPOCHI

10 TeMe, He 3HaeT TEOPHHU BOIIPOCa, TIPH OTBETE JIOIYCKAeT CYIIeCTBEHHBIE OIIHOKH.

OreHKa pe3ynbTaToB IK3aMeHa OCYIIECTBISAETCS MO OANBHOH cUCTeMe ((OTIMIHOY, «XOPOIIOY, KYTOBICTBOPUTEIHHOY,
«HEYIOBIETBOPUTEIBLHOY). DK3aMEH CUNUTACTCS IPOMICHHBIM YCIICIITHO, €CJIH IIPH €r0 MPOBEJCHUH MOJTy4eHa OLIEHKa HEe HIKe
«yHOBIIETBOPHTEIHLHOY.

Ilokazarenu u KPUTEPUN OLICHUBAHNSA DK3aMCHA:

— Ha OLCHKY «OTINYHOY (5 0aJu10B) —00Yy4aIOMIUICS IEMOHCTPUPYET BEICOKHH YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH,
BBICOKHH YPOBCHDb 3HAHUH HE TOJHKO Ha YPOBHE BOCIIPOU3-BCACHUSA U 00BSICHEHHS I/IHq)OpMaHI/II/I, HO W MHTCJUICKTYaJIbHBIC HABBIKH
pelreHus IpodIeM u 3a1ad:

* JaeTCsl KOMILIEKCHAsI OLIEHKA NPEJIOKEHHOM CUTYaluy;

* IEMOHCTPHUPYIOTCS TTTyOOKHE 3HAHUS TEOPETHYECKOTO MaTepHaa U yMEHHE UX IIPUMEHSTh;

¢ IIOCJICAOBATCIIBHOC, IMMPABUIIbHOC BBIITIOJHCHUC BCCX MPAKTHYCCKUX Sal[aHI/Iﬁ;

* YMCHUE 000CHOBAaHHO H3JIaraTh CBOU MBICJIH, OCJIaTh HGO6XOD;I/IMI>IC BBIBO/JIbI.

— Ha OIIEHKY «XOpoInoy (4 6ayia) — 00yJaromuics IEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHIINH:
* TaeTCsl KOMIUTEKCHASI OIICHKA TPE/IJIOKESHHON CHTYAIIHH;

* ICMOHCTPUPYIOTCS JOCTATOYHbBIC 3HAHUS TEOPETHICCKOrO MaTepralia U YMEHUE UX IPHUMEHSTH; HO JIOIMYCKAKOTCS
HE3HAYUTEIbHBIC OUTHOKH, HETOYHOCTH

* BBITIOJIHEHHE BCEX MPAKTUYECKUX 3aJ[aHNH; BOZMOXKHBI CTUHHYHBIC OITUOKH, HC-TIPABIIIEMbIE CAMUM CTYICHTOM IOCTIC
3aMeYaHusl MPero1aBaTers;

* 3aTPYyAHCHUS [IPY aHATUTUYCCKHX ONEPAIHsX, IIePEHOCE 3HAHUI ¥ YMCHUIA Ha HO-BbIE, HECTAHJAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YIOBIETBOPUTENHHO» (3 Oayna) — 00yJaroniiAcss JEeMOHCTPHPYET MOPOTO-BEIiT yPOBEHB C(HOPMHUPOBAHHOCTH
KOMIIETECHIIN

* 3aTPYAHEHUS ¢ KOMIUIEKCHOMN OIIEHKOMN NMPEeAI0KEHHOH CUTYyalluH;

* HETMIOJIHOE TEOPETHIeCcKoe 000CHOBAHNME, TPeOyolee HABOAIINX BOIIPOCOB MPE-I101aBaTENs;

* BBIITOJTHEHHE 33JaHUH IPH MOJCKa3Ke IPETIoJaBaTes;

* 3aTpyAHEHUs B (OPMYIUPOBKE BHIBOIOB.

— Ha OIIEHKY «HEYIOBIETBOPUTENHHO (2 Oaria) — 00yJaronuiics JeMOHCTpUpYyeT 3HaHus He Oonee 20% TeopeTHIecKoro
MaTepuaia, JOMyCKacT CyIICCTBCHHbLIC OIlII/I6KI/I, HE MO-KCT IMOKa3aTb UHTCIJIJICKTYaJIbHbIC HaBbIKU PCIICHHUS MMPOCTLIX 3a/J1a4.

— Ha OIIEHKY «HEYIOBIETBOPUTENHHO» (1 Oamt) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHHS Ha YPOBHE BOCTIPOU3BEACHUS H
00BbsICHEHHST HH(DOPMAIHH, HE MOXKET IMOKA3aTh HHTENI-IICKTyaIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a/1a4 HEMPABIIIbHAS OIICHKA
OPENIOKEHHOH CUTYaINH;

DK3aMEH MOKET TIPOBOUTLCS B TUCTAHIIMOHHOM (hopme

6. YHEBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
J1.1 (JIorunos B.C., ITpumeps! 1 3a1a4u 11O CII6 JIAHB, 2011,

Kpaiinos A.B.. TEIIOMaccooOMeHy. : YdueOHoe

IOxuoB B.E., mocooue.

®eoxtucros /I.B.




ABTOpBI, COCTaBUTEIH

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. [TemiomaccooOMeH: yueOHUK 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
ABTOPEI, COCTaBHTEITN 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 np 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
JI2.7 | Abaynkamanosa, K. DKCIIepUMEHTANIbHOE U3yUYeHHE Kasans : Kazanckuil HaljmoHaIbLHBII
A. Anekcees, U. I1. MPOLIECCOB U ammapaToB HCCIIeIOBATEIBCKUN TEXHOIOTHIECKHMA
AHamikuH [u ap.] ; XUMHUYECKON TEXHOJIOTHH : yauBepcuret (KHUTY), 2019,
mox pea. A. B. yueOHOe mocodue https://biblioclub.ru/index.php?
Kmunosa page=book&id=699810
JI12.8 |M. O. lonmaTtoBa ; TerutoBble 1 MacCOOOMEHHBIE ExarepunOypr : M3narenscTBo
Hayd. pex. B. A IIPOLECCHl B XUMUUYECKOU Ypansckoro yauBepcutera, 2019,
Huxysus ; TEXHOJIOTHH : : yueOHOe https://biblioclub.ru/index.php?
nocobue page=book&id=696591
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3. anpec
JI3.1 |Beiickuit B.B., Omnpenenenue Ko duIreHTa Wznarensckuit neatp I'OY BIIO

T'opoxos B.B.,
Bonomyk T.T.

pacnpeneseHust Ipu
HKCTPAKIUH B JKIKKOCTSIX:
Meroandeckue ykazaHus K
nabopaTopHoii pabote

"MI'TY", 2010,




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.2 |Beituckuii B.B., Kuneruka nponecca cylku Wznarensckuit neatp @60V BITO
T'opoxoB A.B. TBEP/ABIX MATEPUAJIOB : "MI'TY", 2012,
Meroandeckue yKa3aHuUs K
nmabopaTopHoii paborte
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»
D1 |Poccuiickas HaydHas 3MeKTpOHHAS OHMIOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
233 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
II.1 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.2 | Solidworks Education Edition
I1.3 Microsoft Teams
1.4 |Zoom
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 623 JaHHBIX
N.1 |- Odbunmansuenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnekrponnas 6udnauoreka HUTY "MUCuC" http://elibrary.misis.ru
n3
.4 |- YHuBepcurerckas oubimoreka onnaiy http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenune OcHarnienne
103 JlabopaTtopuss  skomorum, oborameHus | 3D mpuHTEp ¢ mporpaMMHBIM obecrieuenrneM Cura, Moika
TI0JIE3HBIX UCKOMAEMBIX naboparopnast JIK-1200, crom Becomoir JIK-1200, 6
71a00paTOPHBIX CTOJIOB C TEXHOJOTHMYECKOH MPUCTaBKON
JIK-1200, mkad soiTspkHOU JIK-1500, nepeBsiHHBIE JIaBKH,
7TabopaToOpHBIE TAaOypeThl, aKBaJHCTHIIATOP SICKTPUICCKHUN
J2-10M, xoMIIIeKT ydeOHOM MebemnH.
113 VYuebnass maboparopusi (kommbloTepHbId | KommekTr — ydeOHOM — mebemn Ha 12 Mect s
KJIacc) oOyuaromuxcs, 12 CTAaIMOHAPHBIX KOMITBIOTEPOB  JUIS
CTY/JICHTOB, 1 CTalMOHAPHBIH KOMITBIOTED JULst
mpenofaBarens (y BCEX BBIXOJI B HMHTCPHET), MPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIuTOpHas
MenmoBas, BeO kamepa Logitech, moctym x 3OUOC
Vuusepcurera MUCHUC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u  Moodle, HIEH3NOHHBIE
nporpammer MS Office, MS Teams, antusupyc Dr.Web.
114 VYuebnass  ayauropus i 3aHATHH | Kommekr — ydeOHOWM — mebemu  Ha 56 MecT A
JIEKITMOHHOTO THIIA, MPaKTHYIECKUX | oOydarommxcs, | KOMIBIOTEp I TIpernojaBaTelst C
3aHATUI BBIXOZIOM B HHTEPHET, | CTal[MOHAPHBIA KOMIIBIOTED IS

nperofaBarenst (y BceX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTAarop, JOCKa ayJuTOpHas
MenmoBas, BeO kamepa Logitech, moctym x 3OUOC
Vuusepcurera MUCHUC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u  Moodle, HIEeH3NOHHBIE
nporpammer MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

ITonroroBka Kk NpOMEXKYTOUHON aTTECTallUU [0 JUCLUILIMHE 3aKIH0YaeTCs B U3y4EHUH TEOPETUUECKOr0 MaTepualla 10 KOHCIEKTaM
JIEKIMH, HICTOYHUKAM OCHOBHOM U IOIOJIHUTEIbHOM IUTEPATypPhl, BKIHOUYAs TEMbI CAMOCTOSITENBHOIO U3y4EHUs, OPUEHTUPYACH HA
CIIMCOK KOHTPOJIBHBIX BOIIPOCOB 110 COOTBETCTBYIOILUM TEMAM.
ITpu camocToATETFHOM M3YdeHHH MaTepraia PEeKOMEHIYeTCs 3aHOCHTD B TETPalb OCHOBHBIC ITOHATHS, TEPMUHBI, (DOPMYITHPOBKH
3aKOHOB, (DOPMYIIBI M yPaBHEHUSI, BBIBOBI [0 M3ydaeMoii TeMe. M3yderne mo00ro Bonpoca He00X0IUMO IPOBOAUTH HA YPOBHE
CYIIHOCTH, a HE Ha YPOBHE OTACIBHBIX SIBJICHHUI. DTO criocoOcTBYeT O0J1ee IIy0OKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B ciydae 3aTpymHEHUS IPU H3y9EeHUH TUCIUILIHHEI CIIeyeT 00paIaThes 3a KOHCYIbTalluel K mpenogasaTento. Bee neknnoHHbIe
MaTepHabl, a TAKKE IPAKTUYECKUE 3a1aHNsI IPUBECHBI B 3JIEKTPOHHOM KypCe.




