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Pabouyas nporpamMmma cocCctaBJieéHa B COOTBETCTBUU C cbe,u,epaanblM rocyaapCTtBeHHbIM
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No COOTBETCTBYKOLEMY HanpaBliEeHNO NOATOTOBKA

1 Ha ocHoBaHuu yyebHoro nnaHa Ne  1/1/530,1/2/531

PAg B1.5.20 O6Lwas xummyeckas TexHornorus CtpaHuua 2 u3 11



1. BBEQEHME K PABOYEW MPOrPAMME OUCLUUMIINHDI

1.1. MecTo npenogaBaeMoi AUCLMNIIMHBLI B CTPYKTYpe obpa3oBaTeribHOM NporpaMmbl

basoBas Obs3aTtenbHas [ononHuTtensHo

Bnok 1: ABNseTcs akynbTaTuBoM

BapunatusHas I:l Mo BeIGOpPY I:l

1.2. Uenb gucumnnuHsbl
CdopmupoBate  KOMMEeTeHUMM oby4vatowlerocs B obnactm  opraHvM3aumm  XMMUYECKOro
Npon3BOACTBA M OOLLMX 3aKOHOMEPHOCTEN XUMUKO-TEXHOSTOMMHYECKMX MPOLIECCOB.
1.3. 3agauv AUCUUNNUHBI
e pacCMOTpeTb CTPYKTYPY COBPEMEHHOMO XMMUYECKOrO MPOU3BOACTBA M €ro  TEXHOMOrmyeckux
KOMMOHEHTOB;
®  PacKpbITb NPUHLMMBI ONTUMU3ALUN NapaMeTPOB XUMMUKO-TEXHOMNOMMYECKUX NPOLIECCOB;
e MPOAEMOHCTPUPOBATbL OCOBEHHOCTU WMHHOBALMOHHLIX TEXHOMOMMIN, MNPUMEHSIEMbIX B XMMWUYECKOW
NPOMBILLITEHHOCTH.

1.4. MNepeveHb nNnNaHuMpyeMbiX pe3yNnbTaToB OOGYy4YeHUs MO AUCLUMINHE, COOTHECEHHbIX C
nnaHUpyembiMK pe3yribTaTaMu OCBOEHUs1 06pasoBaTeribHOW NporpaMmmbi

Koga
3Tan hopmmnpoBaHus
KOMMeTeHL MK dopmynmpoBka KOMNETEHLNN
CnocoBHocTb NNaHMpoBaTb M NPOBOANUTL PU3NYECKME U
XUMUYECKNE SKCNEPUMEHTbI, MPOBOANUTL 06paboTKy Mx
NK-16 pe3ynbTaToB OLEeHMBaTb NOrPeLIHOCTU, BblABUIaTb rMNoTesbl 1 NepBbIii
ycTaHaBnuBaTh rpaHuLbl MX NPUMEHEHUS], MPUMEHSATb METOAbI
MaTeMaTM4YeCcKoro aHanmsa u MoaenupoBaHusl, TEOPETUYECKOrO U
3KCMepUMEHTaNbHOIo NccneaoBaHns
MnaHupyemble pe3ynbTaTbl 00yYeHus
3HaThb:
OCHOBHbIE 0CODEHHOCTU MEXaHN3MOB NPOTEKAHUST XMMUYECKOTO NpeBpaLLeHms MpU NoNy4YeHU LieNeBbIX
NPOAYKTOB;
YMeThb:
paccynTbIBaTb OCHOBHbIE NAapaMeTpbl XMMUKO-TEXHONMOMMYECKOro NpoLecca;
Bnapetsb:

HaBblkaMM1 aHanm3a BIUsHWS NapaMeTpPoB XMMUKO-TEXHONOMMYECKOro NpoLiecca Ha CBOMCTBA LiefieBoOro
npoaykTa.

[[OTOBHOCTb MCMNONBb30BaTh 3HAHWE CBOWCTB XUMNYECKMX
MNK-18 3N1EMEHTOB, COEAMHEHUIA U MaTepUarosB Ha UX OCHOBE ANs nepBbIN
peLueHus 3agayv npodeccrMoHanbHOM eaTenbHOCTU

MnaHupyemble pe3ynbTaTbl 00y4YeHuUs

3HaThb:

OCHOBHble (DaKTOPbl, OKa3blBaloLLME BIMUSHNE HA CKOPOCTb TEXHOMOMMYECKNX NPoLeccoB U ahEKTUBHOCTb
paboTbl 060pyaoBaHUS;

YMeTb:

onpeaensTb OCHOBHbIE TEXHOMNOIMYECKNE N SKOHOMUYECKME NapameTpbl MPON3BOACTBEHHbBIX CUCTEM;
Brnapets:

NpakTM4eCKMMM HaBblkamu BbiIbopa MeToda MHTEHCUMKaLMM TEXHONOTMYECKOro npouecca.

1.5. AucumnnuHbl (NPakTUKK) obpasoBaTenbHON NPOrpaMMbl, B KOTOPbIX ObINIO Ha4YaTo
copmmpoBaHne KOMNeTeHUMM, yKa3aHHbIX B n.1.4:
HucyurninuHa 6a3upyemcs Ha KOMIemMeHyUsix, CbopMUPOBaHHbIX Ha rpedbidyuem yposHe 0bpa3ogaHusl.
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2. COOEPXAHUWE OUCUUIMIINHDI

O6bem (Yachbl)
HanmeHoBaHve 1 cogepxaHvie 03,88 88
y4ebHbIX Mogynewn, TeM n OpM KOHTpOns g 0 % g 9 g 0
°g|°8g g§¢
[e] [e [e]
Y4ye6HbIN Mmoaynb 1. PasaBUTHME XMMMUYECKOW TEXHONOIMU
Tema 1. HanpaBneHuss pasBuTUS XMMUYECKOW TexHorornu. [MpuHUMnbl passutust
ManooTXOAHbIX W pecypcocbeperaloinx  TexHonorun.  [loBbileHne
9KOMNOrMYeCcKom YNCTOTbl XMMUKO-TEXHOMNOMMYECKNX NPOLIECCOB. 9 10
Tema 2. MeToabl OLIEHKM ahPEeKTUBHOCTHU XUMUYECKOro nponssoacTaa.
TexHonornyeckue KOMMOHEHTBI XUMMNYECKOTO npou3BoacTBa.
Vepapxudyeckas CTpyKTypa XMMUYECKMX NPOM3BOACTB. 10 12
Tema 3. CTpyKTypa XUMWKO-TEXHONOTMYECKMX CUCTEM. OHEPrMss B XUMUYECKOM
npoussoactee. KommnnekcHoe uWCnonb3oBaHue cbipbs. [1pombiineHHas
BOAOMNOArOTOBKA. 16 16
Tekywmn KoHTponb 1 (Konnoksuym) 2 2 -
Y4ye6HbIN Mmoaynb 2. UHTeHCcudUKaLma XMMUKO-TEXHONIOFMYECKUX NMpoLLeccoB
Tema 4. Knaccudpukauns XMMUKO-TEXHOMOMMYECKUX MNPOLLECCOB MO PasfiMyHbIM
npusHakam. OCHOBHbIE XapaKTEPUCTUKN XUMUYECKUX MPOLIECCOB. 10 10
Tema 5. BnuaHve  pasnuuHbiX  (PakToOpoB  Ha  WHTEHCUBHOCTb  XMMMUKO-
TexHonornyeckoro npouecca. OnNTUManbHbIN  TeEMNepaTypHbIn  PEXUM
XUMMKO-TEXHOITOrM4YECKOro npowecca. 16 16
Tema 6. [NpombIWneHHbIN KaTanus. MexaHnsm katanutndeckmnx peakumi. OCHOBHble
rnokasatenu  KatanuMTUYecKUX  XMMUKO-TEXHOMOMMYECKMX  NPOLLEeCCOoB.
KoHTaKTHble Macchl Ans reTeporeHHoro Katanusa. 16 16
Tema 7. [eTeporeHHble XUMUKO-TEXHOMNOMMYeckmne npoLecchl. Cnocob
WHTEHCcudmKaumm retTeporeHHoro npouecca. CKOpOCTb, paBHOBeECME MU
MEXaHWU3M reTeporeHHbIX B3anmMogenCTBUN. 16 16
Tekywmn KoHTponb 2 (Konnoksuym) 2 2 -
Y4yebHbIn moaynb 3. MogenMpoBaHMe XMMMU4Y€CKOro npeBpaLieHns
Tema 8. Knaccuumkaums XMMUYECKUMX pPEeakTOpOB MO  PasfvMyHbIM - MpU3Hakam.
OcCHOBHbIE MaTEMaTU4ECKNe MOAENM NpoLEeccoB B XMMUYECKNX peakTopax. 10 10
Tema 9. MaTepmanbHbin 1M TennoBol ©GamaHC B XUMUYECKMX  peakTopax.
TemnepaTypHbli  pexum paboTbl XUMUYECKMX pPEeaKkTopoB. TennoBbie
NnpoLecChl B XMMUYECKOM peakTope. 16 16
Tema 10. CpaBHEHNE XMMUYECKMX PEAKTOPOB pPasnmyHbiX TMnoB. MeToabl pacyéTta u
aHanu3a npoueccoB B  XMMMYECKMX peakTtopax. Metoabl BbiGopa
XMMWYECKOro peakropa. 10 16
Tekywmn KoHTponb 3 (Konnoksuym) 2 2
Tekywmn KoHTponb KoHTponbHas paboTa
MpomexyTo4vHasa aTrecTtauusa no gUcCLUMnImnHe (3k3aMeH) 45 36
180 | 180

3. TEMATUYECKWUWU NNAH
3.1. NNekuun

OuyHoe oby4yeHne OyHOo-3a04HOE 0by4eHne

Homepa

3ao4Hoe oby4yeHne

Homep O6bem
cemecTpa (4achbl)

Homep O6bem

n3y4yaeMbixX Tem
cemecTpa (4acbl)

Homep
cemecTpa

O6bem
(4achbl)

5 1

Blo|o|~Njo|o|s|wN|e
EINFNINFNFNFENFENFNFNES
N[RN[R NN
aljo|o|cr|or|ar| o orfon
N[RN[R NN

BCETIO:

=
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=
~
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3.2. I'IpaKTqucme N CeMUHApPCKMNe 3aHATUA

4. KYPCOBOE NPOEKTUPOBAHME

He npedycmompeHo

Homepa OuyHoe oby4yeHne 0tHo-3804HOE 3ao4Hoe 06y4eHne
M3yaEMbIX HammeHOBaHmev oByuenie
Tem 1 doopma 3aHATUN Homep Obbem Homep Obbem Homep Obbem
cemecTpa (4acbl) cemecTpa (yacel) cemecTpa (9achl)
MHHOBaLMOHHbIE METOAbI B
1 XMMUWYECKOM TEXHOMOrUn 4 2 5 2 - -
(cemuHap)
OnpepneneHune KpuTepues
2 adpekTMBHOCTM paboThl 4 2 5 2 ) )
XMMUWYECKNX NPOM3BOACTB
(cemuHap)
CocTaBneHne matepmarnbsHoro
3 GanaHca XMMW4Yeckoro peaktopa 4 4 5 4
(NpakTu4eckoe 3aHATUE)
CocTaBneHue TennoBoro
4 GanaHca XMMW4Yeckoro peaktopa 4 4 5 4
(npakTnyeckoe 3aHsaTue)
Pacuet MmaTepunanbHbIX MOTOKOB
5 XMMWUYECKOTO MpOu3BOACTBa 4 5 5 5
(NpakTnyeckoe 3aHsaTue)
BCEIO: 17 17
3.3. laGopaTopHble 3aHATUSA
Homepa OuyHoe OyHO-3a04HOE 3aoyHoe
M3y4aeMbix HaumeHoBaHune 3 oby4yeHne obyyeHne obyyeHne
nabopaTopHbIX 3aHATUI Homep Obbem Homep Obbem Homep Obbem
Tem cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
dnoTaunoHHasi oumncTka
135 OCaguUTENbHON BaHHbI 4 6 5 3 ) )
KaTanutnyeckoe
4,6,7 pasrnoxeHue nepokcuaa 4 8 5 4 - -
BOAoOpoaa
M3yyeHne KMHeTukn
4,5,7 pacTBopeHus TBEPAbIX Tern 4 6 d 3
AHanns paboTbl punbTpa
1,2,7 OYMCTKM BEHTTa30B OT 4 6 5 3
OKCUAOB a3oTa
MayyeHne mogenen
8-10 XUMWUYECKUX PeakTopoB 4 8 > 4
BCEIO: 34 17

5. TEKYLWMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLErocs

Homepa OyHo-3a04HOE
OuyHoe oby4yeHne 3ao4Hoe oby4yeHne

y4eGHbIx dopma Y obyyeHune y

mogynei, no
KOHTpONA

KoTOpBIM b Y, Howmep Kon-Bo Howep Kon-Bo Howmep Kon-Bo
nposoanuTcA 3HaHun cemecTpa cemecTpa cemecTpa

KOHTPOIb

1-3 Konnoksuym 4 3 5 3 - -

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLEIOCHA

OuyHoe oby4yeHne

OyHo-3a04HOE

3ao4Hoe oby4yeHne

Buabl camocTosiTeNnbHON paboThl obyyeHue
obyyatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
YCBOEHNE TEOPETUYECKOrO MaTepuana 4 30 5 30
[NogrotoBKa K NpakTUYeCKUM U
A P 4 37 5 63
nabopaTopHbIM 3aHATUSAM
BbinonHeHne KOHTPONbHON paboThl - - -
[MoaroToBKa K 3K3aMeHy 4 45 5 36
BCEIO: 112 129

7. OBPA3OBATEJIbHbIE TEXHONOIMAU

7.1. XapaKkTep1cTuKa BUAOB U UCMNOJb3yeMbIX UHHOBALUMOHHbIX (hOPM YYEOHbIX 3aHATUN

P
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Obbem 3aHATUiA
B MHHOBALIMOHHbBIX (hopMax
HaumeHoBaHne (vachbl)
BUA0B Y4EOHbIX Mcnonb3ayemble MHHOBALMOHHbIE (POpMbl © © ©
3aHATUN o I ] S g S
g0 £30 30
33 38| 83
[} ® 6 @6
Nekuym MpoGnemHas nekuus, UNNCTPUPOBaHHAs KOHKPETHLIMU 4 4
npuMepamu, NekUua-quanor.
MpakTuyeckne | [Ouckyccusi, KOMMOKBUYM, PACCMOTPEHNE KOHKPETHBIX
N CeMUHapCKMe | 9KOMOrMYeckux Npobnem u nyTen Ux peLueHus. 8 8
3aHATUSA
Nab6opaTopHble | MpoBeaeHne y4ebHOro akcneprMeHTa Ha NabopaTopHOM 8 8
3aHATUSA cTeHge
BCEIO: 20 20

7.2. Banano-peﬁTMHroaaﬂ cuctema oueHmBaHus ycneBaemoctm u AOOCTUXEeHUN 06yt|aroumxc;|

ﬂepeqel-lb MU napamMeTpbl oueHUBaHnd BUOOB AeATe/NIbHOCTU 06y~|arou1.eroc;|

Ne Bup peatenbHocTn
n/n obyuvatoulerocs

Becosowm
KoappULMEHT
3HA4YNMOCTWN,
%

Kputepuu (ycrnosusi) HauncneHmsa 6annos

1 | AyauTopHasi akTUBHOCTb:

noceLyeHne nekuun,

nabopaTopHbIX 3aHATUN.

20

- 1 6ann 3a Kaxgoe noceLleHne nekumi (Bcero 8 saaHaTui B
cemecTpe), makcumym 8 6annos;

- 2 6anna 3a kaxgoe noceleHne nabopaTopHbIX 3aHATUI
(BCcero 17 3aHaATMI B cemecTpe), Makcumym 34 6annos;

- 2 6anna 3a kaxgoe noceLleHne NpPakTUYeCcKMX 3aHATUN
(Bcero 8 3aHsaTU B cemecTpe), Makcumym 16 6annos;

- 15 6annoB 3a kaxgoe noceLleHne Konmnokemyma (Bcero 3
KOMMoKBUyma B cemecTpe), Makcumym 45 6annos. CymmapHo
He 6onee 100 6annoB No AaHHOMY BUAY AEATENbHOCTY.

2 YyacTtue B KONIOKBUYME.

30

- 4 6anna 3a OTBET Ha TeopeTu4eckuii Bonpoc (scero 3
KONMOKBUYMa B CEMECTPE, KPUTEPUN OLLEHNBAHUS: NMOMHOTA
U3NOXEHWs, BNageHne TepMuHonorven n gp.). Konvmyectso
BONPOCOB - AecATb. CymmapHo He 6onee 100 6annos no
[aHHOMY BUZy AeATeNbHOCTH.

3 OK3ameH

50

- 25 6annoB 3a OTBET Ha TEOPETMYECKNIA BONPOC (KpUTEpUU
OLEHMBaHMS: MOMHOTA MU3NOXEHWS, BrlageHne TEpMUHONOTnen
n ap.). Konnuectso Bonpocos - Tpu.

- 25 6annoB 3a BbIMNOMHEHME NPAKTUYECKOro 3aaHuns
KonunyectBo 3agaHuin — ogHo.

CymmapHo He 6onee 100 6annos no gaHHoOMy Buay
[EeATenbHOCTU.

UTtoro (%):

100

MepeBop 6annbHOM WKanbl B TPAAULMOHHYIO CUCTEMY OLleHUBaHWsA

Bannbl OueHka No HopMaTUBHOWN LUKane
86 - 100 5 (oTnn4Ho)

75 -85

61—-74 4 (xopowo) 3ayteHo
51 - 60 3

40 -50 (ynoBneTBOpUTENBHO)

17 -39

1-16 2 (HeyooOBNETBOPUTENBHO) He 3auyteHo

0

P
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8. OBECIMNEYEHUE ONCLUUMNIUHDI

8.1. YyeGHas nutepartypa
a) ocHoBHasa yyebHas nutepaTypa

1. Obwaa xmmudeckas TexHomormsa. Y.1. Xummyeckue npoueccbl U peakTopbl : yvebHoe
nocobue / coctaButenu tO. b. Lsanés, O. A. Nopnywko. — 2-e n3g. — Tomck : TOMCKUIA NONUTEXHUYECKUI
yHuBepcuteT, 2019. — 187 ¢. — ISBN 2227-8397. — TeKCT : 3MNeKTPOHHbIN // DnekTpoHHO-6ubnuoteyHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/96108.html. — Pexum poctyna: ans
aBTOPU3MP. Nornb3oBaTeren

2. Xumnyeckast TexHomorna : ydebHoe nocobue / coctaButenn A. B. KnemeHTbeBa. —
AcTpaxaHb : AcTpaxaHCKMW TroCcydapCTBEHHbIA YyHUBepcuTeT, Wsgatenbckun Aom  «AcTpaxaHCKuK
yHuBepcuteT», 2019. — 147 c. — ISBN 978-5-9926-1071-0. — TeKCT : 3NeKTPOHHLIA // OneKTpoHHO-
6ubnuotedHas cucrema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/99523.html — Pexum
AocTyna: 4ns asTopuaunp. nonb3oBaTtenem

3. BpsaHkuH, K. B. Obwas xummnyeckas TexHonorms. Yacte 2 : yyebHoe nocobue / K. B.
BpsaHkuH, A. WU. JleoHTbeBa, B. C. OpexoB. — TamboB : TamOOBCKMN rOCYLapPCTBEHHbIN TEXHUYECKUN
yHuBepcuteT, BC ACB, 2012. — 172 c. — ISBN 2227-8397. — TeKCT : 9MeKTPOHHbIN // DNeKTPOHHO-
6ubnuotedHan cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/64137.htmi(— Pexum
JocTyna: ons asTopuaunp. nonb3oBaTtenem

4, AtmaHckux, W. H. Xumuuyeckass TexHonorusi : y4ebHO-meTogmyeckoe nocobue / N. H.
AtmaHckux, C. C. HoxpuH, A. P. WapadyTtanHoB ; nog pepakumen C. C. HoxpuH. — EkatepuHOypr :
Ypanbckun pegepansHbin yHuBepcutet, 96C ACB, 2015. — 120 ¢. — ISBN 978-5-7996-1603-8. — TekcT :
9MNEKTPOHHbIN /[ OnekTpoHHO-OMbnuoteyHas cuctema IPR BOOKS :  [camt]. — URL:
http://www.iprbookshop.ru/66002.html— Pexum gocTtyna: ons aBTopuaup. nonb3oBartenen

0) nononHutTenebHasa ydebHas nutepaTypa

1. CamapuH, B. M. Obwasa xummnyeckas TexHonorus. JlabopaTopHbI NPaKTUKYM [ONEKTPOHHbIN
pecypc]: metoanyeckme ykasaHusa / Coct. CamapuH B. . — CI16.: CINryThd, 2015.— 35 c.— Pexum
poctyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=2568, no naponto.

2. CamapuH, B. T. Obwasa xumuyeckas TexHonorns. KoHTponbHble paboTbl [SNeKTPOHHbIN
pecypc]: metoguyeckune ykasaHus / Coct. CamapuH B. . — CI16.: CN6IrYMNTH, 2019.— 12 c.— Pexum
poctyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=2019131, no naponto.

3. MaHoB, B. 1. VHxeHepHas 3awjuTa OKpyXXalolenh cpedbl: YYEOHUK Ans CTyd. y4pexnaeHun
Bbicw. obpasoBaHus / B. I1. MaHos, H. 0. BycbirnH. — M.: U3pgaTtenbcknii ueHTp «Akagemusi», 2014. — 304 c. —
(Cep. bakanaepuat). - ISBN 978-5-4468-0764-2. - bBubnwuorp.: c¢c. 291-294. — Pexum pgocrtyna:
http://publish.sutd.ru/tp_ext_inf _publish.php?id=2049, no naponto.

8.2. lMepeyvyeHb y4yebHO-MeTOAMYECKOrO oObecnevyeHMAs pAns  CaMOCTOATeNIbHOW  paboTbl
oby4aroLmMxca No AUCUUNNNHe

1. Cnuukmn, C.B. 3dpektuBHas ayautopHass U caMocTosiTenbHas pabota obydarolmxcs:
meTtogmdeckne ykasanua / C.B. Cnumukun. — CI6.: CMN6rynta, 2015. — Pexum pgocrtyna:
http://publish.sutd.ru/tp_get_file.php?id=2015811, no napornto.

2. Kapaynosa M. 5.OpraHusauusa camoctosTenbHon paboTel obyvatowmxea / . b. Kapaynoea, I". U.
Meneuwkoga, I'. A. HoBocenos. — Cl16.: CMINYTL, 2014. — 26 ¢. — Pexum goctyn
http://publish.sutd.ru/tp_get_file.php?id=2014550, no napornto

8.3. lMepeyeHb pecypcoB WNH(POPMALUMOHHO-TENIEKOMMYHUKALUMOHHON ceTn  "WUHTepHeT",
Heo6X0ANMbIX ANA OCBOEHUA AUCLUNIIUHDI

1. OnekTpoHHO-6ubnmMoTevHas cuctema IPRbooks: http://www.iprbookshop.ru

2. OnekTpoHHas bubnuoTteka y4yebHbix naganmn CMN6ryYMTA: http:/publish.sutd.ru

8.4. NMepeyeHb MH(HPOPMALMOHHBLIX TEXHOJIOMMIA, UCMOSb3YyeMbIX NPU OCYLLEeCTBNEHUN
obpasoBaTenbLHOro npowecca no AUCUUNNHe, BKIOYas nepeyeHb NPorpaMmMHoOro obecneyeHus m
MHOPMaLMOHHbIX CMPAaBO4YHbIX CUCTEM (rIpu Heobxodumocmu)

1. Windows 10,

2. OfficeStd 2016 RUS OLP NL Acdmc

8.5. OnucaHme maTepmanbHO-TEXHUYECKOM 6a3bl, HEOGXOAMMON ANSA OCYLUECTBIIeHNA
obGpasoBaTenbHOro npouecca no gucuunnuHe
CrangapTtHO obopyaoBaHHas ayanutopusl.

8.6. NHble cBepgeHus u (unn) maTepnansl
He npedycmompeHo
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9. METOANYECKUE YKASAHUA OANA OBYYAIOLWLMNXCA MO OCBOEHUIO

ANCUUIJINHDbI

Buabl y4ebHbIx
3aHATUNA 1
camocTosTenbHas
paboTa oby4atoLmxcs

OpraHunsauus geaTenbHOCTU oBydatoLlerocst

Jlekuumn

Jlekumn obecneunBalOT TeopeTUyeckoe W3ydeHue aucumnnunHbl. Ha nekuumsx
usnaraeTcsd OCHOBHOE CoAepXaHuWe Kypca, WIIoCTpUpyemMoe KOHKPETHbIMU
npumepamm.
OcBoeHne nekuMoHHOro MaTepuana obyvarwmumces npegnonaraeT crnegyolime
BMAObl paboT:
e npopaboTka nporpamMmmbl AUCUWNIWHBI B COOTBETCTBUM C LENAMU W
3aa4amu, CTPYKTYPON 1 coaepkaHneM AUCLUMIWHBI;
e  KOHCMEKT MeKUMIi: KpaTko, cXemaTu4yHo, mocrnegoBaTenbHO (UKCMPOBAThb
OCHOBHbIE MOSOXEHWS, BbIBOAbI M (HOPMYIMPOBKKU; MOMeEYaTb BaXHble
MbICIW, BbIAENATb KNOYEBLIE CNOBA, TEPMUHBI.

Na6opaTtopHble JTaBGopaTtopHkle 3aHATUSI CMOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKUX HABbIKOB aHanusa

3aHATUSA ONTMMarnbHbIX TEXHOMOMMYECKNX PEXUMOB, MNPUMEHEHMSI TEXHOMOMMIA 3aLuUThl
OoKpy>KawLlen cpeapl.

MpakTnyeckue Ha npakTnyeckmx 3aHATUSX aHanM3upyloTCsl TEOPEeTUYECKME MOMOXEHMS Kypca Ha

3aHATMSA KOHKPETHbIX MNpuMepax, CTyAeHTbl OBNajeBaloT HaBblkamMu cbOopa, aHanu3a u
06paboTku nHdopmauun, MOArOTOBKM  aHanutuyeckux  o63opoB  no
COOTBETCTBYIOLLIEN TEMATUKE

CamocToaTenbHasi CamoctoaTenbHass pabota npegnonaraeT paclMpeHne K 3akpensieHne 3HaHunm,

paborta YMEHWA U HaBblkOB, YCBOEHHbIX Ha  ayaguTOPHbIX  3aHATUSX — MyTem
camMoCToATENbHOM  npopaboTkn  y4ebHO-MeToaMYecknx  mMartepuanoB  no

AUCuUnnMHe 1 ApyrMM UCTOYHUKaM MHpopMauun, a Takke NOArOTOBKM K 3a4eTy.
Mpu noaroToBKe K 3K3aMeHy HeobXo4MMO O3HAKOMUTLCS C EMOHCTPAaLNOHHBIM
BapuaHToM 3adaHus (NnepeyHeM BOMpocoB, NpakTUYecKMX 3adaHun), npopaboTatb
KOHCNEKTbl NEeKUMN W NpakTUYeCKMX 3aHATUR, PekoMeHAyemyk nutepartypy,
NoMy4YnTb KOHCYMbTaLUMIO y Npenogasartens.

10. ®OHA OLLIEHO4YHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALIMA

10.1. OnucaHme nokasartenem n KpuTepueB OLLeHMBAHNA KOMNETEeHLMI Ha Pa3NMYHbIX 3Tanax ux
cdopMMpoBaHus, onucaHue LWKan oLeHNBaHus

10.1.1. NokasaTenu oueHNBaHMA KOMNETEHUMN Ha 3Tanax nx opmMmpoBaHusA

Kop
komneTeHuun /

aTan ocBoeHund

MK-16/ nepBbIn

HanmeHoBaHune MpeacrtaBneHne
. OLlEHOYHOro OLIEHOYHOro
lMokasaTenun oLueHMBaHUSA KOMMNETEHLINN
cpeacTea cpeacTtsa B hoHAOe
PackpbiBaeT 0cOGEHHOCTI NpOTEKAHUS Bonpocbl ans MNepeyeHb
XMMMYECKOro npeBpaLleHnst, BO3MOXHOCTM YCTHOrO BOMPOCOB And
o6pasoBaHusi MOBOYHBIX MPOAYKTOB cobecenoBaHus YCTHOTO
cobecenoBaHus

OueHnBaeT Heob6X0OMMOCTb U3MEHEHUS (15 Bonpocos),
TEXHONOMMYECKOro pexxnma ans JOCTMKEHUSA | NpakTu4eckoe MepeyeHb
HaWUny4Lnx pesynbTaToB 3agaHune NpPaKTUYECKNX
YcTraHaBnmBaeT BriMsiHUE YCroBUN 3aJaHun

MPOTEKAHMS XUMUKO-TEXHOMOMMYECKOro
npoLiecca Ha CBOMCTBa MaTepuanos

(5 3agannn)

MK-18/ nepBhbin

PackpbiBaeT OCHOBHblE 0COBEHHOCTHU Bonpocbl ans lNepeyeHb
NPOTEKaHNSI TEXHOMNOMMYECKMX NMPOLLECCOB, YCTHOrO BOMPOCOB 4115
BO3MOXHOCTU 3HEPro-, pecypcocbepexeHns | cobecenoBaHus YCTHOrO
cobecenoBaHus
Mpeanaraet NpUHUMNBLI KOMOMHUPOBAHUS (10 Bonpocos),
TEXHOJTOMMYECKNX KOMMOHEHTOB
Npon3BOACTBa, onpeaensieT akTopsl, npakTnyeckoe MepeyeHb
BMNUSIIOLLIME HA BHEPIO- M PECYPCOEMKOCTb 3agaHve NPaKTUYECKNX
Npou3BOACTBA 3a4aHWN
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npoaykunn, BHOCUT NnpennoXxeHua rno
onTmMmn3auunm n VIHTeHCVI(bVIKaLI,VIVI
TEXHOJTOTMYECKNX PEeXXNMOB

Koa HanmeHoBaHue MpencraBnexHune
koMneTeHumn / . OLEeHOYHOro OLeHOYHOro
NokasaTenu oueHWBaHMSA KOMNETEHLUIA
3Tan ocBOEHUs cpeacTtea cpencrtea B poHae
[MpoBOAMT UccrefoBaHMe CBOMCTB CbIpbs U (5 3apaHwnin)

10.1.2. OnucaHue WKan u KpuTepues oLeHNBaHUA cchopMUPOBAHHOCTU KOMMNETEHLUN

KpMTepvm OoLeHnBaHuA CCbOpMMpOBaHHOCTVI KOMMeTeHUMn

Bannbi

OueHka no
TPaaMLMOHHOMN
LKane

KpuTepnu oueHMBaHNUsA c)OpMUPOBaHHOCTH KOMMNETEHLMIA

YcTHOe cobecenoBaHme

86 - 100

5 (oTnn4HO)

MonHbINA, cHepnbIBaKOLWUIA OTBET, SBHO AEMOHCTPUPYIOLLMIA ryBokoe
NoHMMaHWe NpeamMeTa 1 LUMPOKYH0 3pYAMLMIO B OLleHBaeMOl obnacTu.
Kputnyeckuin, opurmHanbHbIv NOAX04 K MaTtepuany.

YuuTtbiBaloTCA 6annbl, HAKONJIEHHbIE B Te4eHUe ceMecTpa.

75-85

61-74

4 (xopoLuo)

OTBeT NOMHbIA, OCHOBaHHbBIN Ha NpopaboTke Bcex 06s3aTenbHbIX UCTOYHUKOB
nHdpopmauuun. Noaxoa kK MaTepuany OTBETCTBEHHbIN, HO CTaHOAPTHbLIN.
YuuTtbiBaloTCA 6annbl, HaKONMEeHHbIE B TEYEHUEe cemecTpa.

OTBeT cTaHOapTHbIW, B LENTOM Ka4eCTBEHHbI, OCHOBAH Ha Bcex 0bsi3aTeNnbHbIX
NCTOYHMKaxX nHdopmaumu. MpucyTcTByOT HebonbLLME Npobenbl B 3HAHMAX UK
HeCyLLeCTBEHHbIE OLLINOKN.

YyutbiBaloTcA 6annbl, HAKOMMeHHbIe B TeYeHne cemecTpa.

51-60

40 - 50

3
(yooBnetBo-
puTENBLHO)

OTBeT BOCNpon3BoANT B OCHOBHOM TOJIbKO JNMEKUMOHHbIE MaTepuarnbl, oe3
CaMOCTOATENBHOM paboThl C peKOMEHA0BAHHOM nuTepaTypon. [leMoHcTpupyeT
NnoHMMaHune npegmeta B Lenom, 6e3 yrnybnenus B getanu. NpucytcTeytoT
CYyLLLECTBEHHbIE OLWMOKN Unn Nnpobensbl B 3HAaHUSX MO HEKOTOPbIM TEMaM.
YuuTtbiBaloTCA 6annbl, HAKONMEHHbIE B TE4EHUE CeMecTpa.

OTBET HEMOJHBINA, OCHOBAHHLIN TOMNBbKO HA NEKUMOHHbLIX MaTepuanax. MNpu
NMOHUMaHUM CYLLHOCTU NpeAMeTa B LIESIOM —

CYLLECTBEHHbIE OLIMOKM Unn Npobenbl B 3HaHWAX Cpasdy MO HECKOMbKUM TeMaM,
He3HaHue (NyTaHuua) BaXXHbIX TEPMUHOB.

YuutbiBatoTcA 6annbl, HAKONJIEHHbIE B TeYEHUe ceMecTpa.

17 -39

2
(HeynoBneTBo-
pUTENbLHO)

HecnocobHoCTb OTBETUTL Ha BONpoc ©e3 NoMOoLLM 3K3aMeHaTopa. HesHaHue
3HaYUTENBHON YacTW NPUHLMNNANBHO BaXXHbIX 3MIEMEHTOB OUCUMMIUHDI.
MHorouncneHHble rpyoblie owmnoKu.

He yuntbiBaloTCA 6annbl, HAKONMEeHHbIe B Te4eHUe cemecTpa.

HenoHumaHue 3agaHHoro Bonpoca. HecnocobHocTb chopmynmnpoBaTh XOTs Obl
OTAEenNbHbIE KOHLIENLUMM OUCLUNINHDI.
He yuntbiBaloTCA 6annbl, HAKONMEeHHbIe B Te4eHUe cemecTpa.

MonbITka CNNCLIBaHMSI, UCMOb30BaHUS HEPa3PELLEHHbIX TEXHUYECKMX
YCTPOWCTB MINW NOMb30BaHWs NMOACKA3KoM ApYroro Yenoseka (BHE 3aBUCUMOCTH
OT YCMELUHOCTY TakoW MonbITKM).

He yunTtbiBatoTcA 6annbl, HaKOMMEeHHbIE B TeYeHMEe ceMecTpa.

10.2. TUnoBble KOHTPOJbHbIE 3a4aHUsA UNTU UHble MaTepuarnbl, He06XoaMMble ANA OLleHKU 3HAHUM,
YMEHUI, HaBbIKOB U (MNN) OoNnbiTa AeATEeNIbHOCTU, XapaKTepu3ytowme 3Tanbl (0OpMUPOBaHUSA
KoMneTeHLuun

10.2.1.

lNMepeyeHb BONPOCOB (TECTOBbIX 3aAaHWMW), pa3paboTaHHbII B COOTBETCTBUM C

YCTaHOBNEHHbLIMU 3TanaMy (popMUPOBAHUA KOMMNETEHLUI

Ne ® Ne
OPMYJTIUPOBKA BOMpPOCOB

n/n pMynvp P TEMbI

1 HanpaBneHusi pasBnTUs XUMUYECKOW TEXHONOMMK. Pa3BuTre ManooTXO4HbIX U pecypcocbeperaroLmx 1,2
TEXHONOTUMN.

2 OcHoBHble nokazatenn  3EEKTUBHOCTA  XUMUYECKUX  MPOU3BOACTB. DyHKUMOHANbHass W 1,2
nepapxudeckas CTpYKTypa XMMUYeCKNX Npon3BOACTB.

PAg B1.5.20 O6Lwas xummyeckas TexHornorus CtpaHuua 9 u3 11




Ne Ne
dopmynmpoBka BONpOCOB

n/n TeMbl

3 MoHATMe TexHonorndeckon cuctembl. Cnocobbl M306pa)KeHI/I‘;| TEXHOJIOTMYEeCKNX CxXem. BI/IJJ.I::I 2,3
TEXHONOrM4Yeckom cBsA3N. AHaNN3 XMMUKO-TEXHONOMMYECKNX CUCTEM.

4 KJ'IaCCI/I(*)I/IKaLI,VIFl XUMUKO-TEXHOJIONMYECKMX npoueccoB NO pas3fidHbiIM  MPU3HaKam. OCHOBHbIE 4
XapakTepUCTUKN XMMNUYECKMX NnpoL.eCccoB.

5 TepMOJJ.I/IHaMI/NeCKMIZ aHann3 XMMmn4eckunx rnpoLeccos. TepMO,ﬂVIHaMVI‘-IeCKVIVI pacyeT XapakKTepUcTuk 5
OGpaTI/IMbIX XUMNYECKUX peaKu.Mﬁ.

6 PaBHOBecne B XUMUYECKUX npoueccax. BrninaHue Pa3nnYHbIX (*)aKTOpOB Ha cMelleHne NonoXxXeHud 5
paBHOBeCUA. [MoHaTNe TepMoanHaMn4ecKknx (*)aKTOpOB.

7 CKOpOCTb XUMNYECKUX NpPOoL,eCCoB. Onpe,qeneHme KMHETUYECKUX XapaKTEPUCTUK peaKunn. [MoHaTHe 5
KUHETUYEeCKnxX (*)aKTOpOB.

8 BrnnaHue TeMnepaTtypbl Ha XapakTepUCTUKN XUMUYECKUX MpoLeCcCoB. [MoHATHME onTuMarbHOro 5
TEMNEPATYPHOro pexunma.

9 BrnunsHue KOHUEeHTpauun pearmpyrowmx BewecTB U OaBlieHUA Ha XapakTepUCTUKKU XUMUYECKUX 5
MPOLIECCOB.

10 [eTeporeHHble HekaTanuMTUYeckne XUMMKO-TEXHONOrMyeckue npoueccol. PaBHoBecne n CKoOpoCTb 7
reTeporeHHbIx npoueccoB. MoHsiTe 06nacTu NPOTEKaHNS TeTEPOreHHOro npoLiecca.

11 MexaHnam M crnocobbl WMHTEHCUMUKALWUN TETEPOreHHbIX XUMMKO-TEXHONOrMYECKUX MPOLLECCOB 7
pa3J'II/I‘-IHbIX B1OOB. KJ'IaCCI/I(*)I/IKaLlI/Iﬂ FeTepOFeHHbIX XUMUKO-TEXHOTOTNMYECKNX npou,eccos.

12 MexaHI/I3M N OCHOBHbIE€ NoKa3aTenn KatanntnyeCKnux XMMmUKO-TeXHOIOrm4YeCcKnx npou,eccos. 6

13 Bugbl kaTanuTU4ECKUX XUMUKO-TEXHOMOMMYECKMX MpoLeccoB. Buabl KOHTaKTHbIX Macc Angd 6

reTeporeHHoro Katanmaa.

14 Knaccudumkaums xvmuyecknx peaktopoB. TpeboBaHusi, NpeobsBnsemMble K MNPOMbIWNEHHbIM | 8-10
XMMWYECKMM peakTopam.

15 MaTepuanbHbin 6anaHC B XMMUYECKMX peakTopax. AHanui paboTbl XMMUYECKUX pPEeakTOpOB. 8-10
Kpvtepuu BbiGopa XMMU4YECKOro peaktopa.

16 PeakTop ngeanbHoro BbITECHEHMS. BbiBOA XapakTepUCTUYECKOro ypaBHEHMS. 8-10

17 PeakTopbl ngeansHOro cMeLleHms HenpepbiBHOrO U nepuoanyeckoro aencrams. Boeisog 8-10
XapakKTepuctn4eckoro ypaBHeHu4.

18 Kackan peakTopoB naeansHoro cMelleHms. OnpegeneHve Yncna cTyneHein kackaga. 8-10

19 TemnepaTypHbI peXxum paboTbl peakTopoB. Tennosble NPOLECCHI, MPOTEKAIOLME B peaKkTope. 8-10
YpaBHeHne TennoBoro 6anaHca peaktopa B UHTerpansHom 1 anddepeHumnansHom Buae.

20 Monutepmnyeckuin pexum paboTbl peakTopoB. BbiBog ypaBHeHU TennoBoro 6anaHca. 8-10

21 M3oTepmunyeckuin n agnabatndecknii pexxum paboTbl peakTopoB. BbiBOA ypaBHEHWI TENNOBOrO 8-10
6anaHca. PacyeT agmabatnyeckoro MameHeHus Temneparypsi.

22 Knaccudmkaums BuaoB cbipbsi. MeToabl 04MCTKM M oboraleHns cbipbsi. OLeHka BO3MOXKHOCTU 1-3
MCMosib30BaHME OTXO40B NPOU3BOACTBA.

23 MpombiwneHHas nogroToska BoAdbl. KA4ecTBO 1 METOAbI O4MCTKM BOAbI. 1-3

24 Knaccudukaums n cpaBHeHve BuaoB sHeprun. OCHOBbI paLOHanbHOro UCMosb30BaHWs 3HEPTUN. 1-3

25 Knaccudurkaumsa sugos tonnuea. Metogbl nepepaboTku Tonnmea. 1-3

10.2.2. NepeyeHb TeM AOKNAQOB (peghepamos, scce, rp.), pa3paboTaHHbIX B COOTBETCTBUM C
yCTaHOBJEHHbIMM 3TanamMmu GopMnUpPoBaHUA KOMMNETEHL U

BapuaHT TMNoBbIX 3agaHun (3agad, KencoB), pa3padboTaHHbIX B COOTBETCTBMU C YCTAHOBJIEHHbIMU
aranamu (popMUpPOBaHUS KOMMETEHLUN

Ne

n/n Ycnosust TUNOBLIX 3agadv (3agadv, kencos) OTBeT

1 | Mpu TemnepaType 773 K KOHCTaHTa CKOPOCTM OKWUCNeHus okcuaa | ko= 4,25-10°
cepbl (IV) B okeug cepsbl (VI) coctaenseT ki= 3,20:10°. OnpegenvTe
KOHCTaHTy ckopocTu k2 atom peakumm npu Temnepatype 793 K.
OHeprusa akTmBauumn peakumm coctaensiet 87900 kx/morb.

2 | Otunoeein cnupt obpasyeTcda npu B3anmogencTBum atureHa ¢ | P.r =88 %
Bogon. Paccuutante Bbixog atunosoro cnupta ®sr npy ycnosum
MHOFOKpaTHOM LMPKYAsiLmm 3TWUMEHa, €ecnv MpaKTU4eCKun
pacxoaHbii koadduumneHT atuneHa =0,69 T/T 3TMNOBOro cnupra.

3 | OHeprus aktmBaumu peakuum 2A+B = 2C, npotekatowen npu | T=705,76 K
Temnepatype 1073 K coctaenset 89700 k[x/kmonb. B pesynbTate
NPUMEHEHNs1 KaTanua3aTtopa oHa cHuaunnacb Ao 59000 kIx/Kmonb.
Opyrve napameTpbl oOCTanUCb HeusMeHHbiIMW. [lpu  Kakon
TemnepaTtype peakuusi C y4acTUeM Katanuaatopa MOXeT npoTekaTb
C NPEXHEN CKOPOCTbIO?

10.3. MeTtoauyeckue martepuarnbil,

PAg B1.5.20 O6Lwas xummyeckas TexHornorus Ctpanuua 10 n3 11



onpeaensiowye npoueaypbl OleHUBaHUA 3HaHUN, YyMeHUI, BriageHuin (HaBbIKOB U (UIK)
NPaKTU4YeCKOro onbITa AeATEeNIbHOCTU), XapaKTepu3yLWuX atanbl GopMUpPOBaHUA KOMNETEHLUN

10.3.1. YcnoBusa ponycka o6yuvawlerocss K cpadye 3K3amMeHa W MopsaoK JNUKBUOALUM
aKageMuuecKoW 3aj0MMKeHHOCTU

MonoxeHne o npoBedeHWM TEKYLLEro KOHTPOMsl YCMEBAaeMOCTU M MPOMEXYTOYHOW aTtTecTtaumu
obyvatomxcs (MPUHATO Ha 3acedaHun YdeHoro coeta 31.08.2013r., npoTtokon Ne 1)

10.3.2. dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauumn No gUCLMUMNIINHe

YCTHada X NMNCbMEHHasaA KOMMNbOTEPHOE TeCTUupoBaHne NHaa™*

*B cnyyae ykasaHusi popmbl «MHas» mpebyemcs damb nodpobHoe rnosicHeHue
10.3.3. Ocob6eHHOCTU NpoBeAeHUs1 IK3amMmeHa

HeOGXODMMO MCKNH4YNTb BO3MOXHOCTb UCMOJ1Ib30BaAHUA NEKLUNOHHbLIX U UHbIX MaTepuanoB BO BpeMA
nposegeHna ak3amMmeHa.
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