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1 BBEJEHUE K PABOYEN MPOrPAMME OUCLMNIUHDI

1.1 Uenb aucumnnuHbl: CdopmupoBatb KoMneTeHumMn obyvarowierocs B obnactv obLien XMMUYecKon
TEXHOMNOornn

1.2 3agaum gcuMNInHbLI:

+ PaccmoTpeTb OCHOBHblE MPUHLMMNBI Pa3paboTku XMMUKO-TEXHONOMMYECKUX MPOLIECCOB U UX UHXEHEePHOro
odopmMmIeHns;

* PackpblTb meToabl 0BoCHOBaHHOro nogxoga K Bblbopy cnocoba MNonmyYeHUs XUMMYECKOro npoAykra B
NPOMbILUNEHHLIX YCINOBUSX;

* [MpogemoHcTprpoBaTb 3HaHMS, HeOGXoAuMbIE ONst NPUHATUS KOHKPETHOrO TEXHOSIOMMYECKOro peLleHns npu
pa3paboTKke TEXHONOMMYECKUX NPOLIECCOB.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

Okonorus

OpraHuyeckas xumus

MHxxeHepHas 1 komnbloTepHas rpadmka

O6Lwan n HeopraHnyeckast XuMmnsi

AHanuTnyeckas XuMusi U pU3UKO-XMMMYECKME MeToabl aHanmsa
dusnyeckas xMmusi

Mpouecchl 1 annapaTtbl XMMUYECKON TEXHOMOMMM
MHdopmaumoHHbIe TEXHOMOMMK

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlK-3: CnocobeH ocylecTBNATL NPodecCUoHanbHy0 AeATeNbHOCTb C y4eTOM 3aKkoHoAaTenbcTBa Poccunckon
®depepauum, B TOM Ynucrie B 0611aCTU IKOHOMUKA U 3KOSOrUM

3HaTb: OCHOBHble MPUHLMMBLI OpraHM3aLMM XMMUYECKOro MNPOM3BOACTBA, €ro MepapXuyeckol CTPYKTypbl; obLine
3aKOHOMEPHOCTM XMMUYECKMX MPOLIECCOB, OCHOBHbIE XWMMUYECKMe MpPOM3BOACTBA, OCHOBbI TEOpPUM MpolLecca B
XMMUWYECKOM peakTope, MeTOAUKY BbiGopa peakTopa W pacyeTta npoLlecca B HeM; OCHOBHbIE peaKLMOHHbIe MpoLEecchl U1
peaKkTopbl XMMUYECKON TEXHOMOMUN.

YMeTb: paccuMTbiBaTb OCHOBHblE XapakTepPUCTMKM XMMWUYECKOro npolecca, BblbuMpaTb pauuoHanbHyl Ccxemy
MPOM3BOACTBA 3a4aHHOrO MPOAYKTA, OLEHMBATb TEXHOMOrMYeckyld a(dEeKTUBHOCTb MPOU3BOACTBA, BblGMpaTb TWM
peakTopa W paccyuTbiBaTb TEXHOMOrMYeckue mnapameTpbl AOnA 3adaHHoOro npolecca; onpeaensaTb MnapameTpbi
HaunyJllen opraHM3aLmmn NpoLiecca B XMMUYECKOM PeakTope.

BnageTb: MeTodamMu pacyeTa M aHanmsa MNpoLIeCCOB B XMMMUYECKUX peakTopax, onpedeneHuss TeXHOMOrM4eckux
nokasartenei npolecca; MeToJamu Bblbopa XMMUYECKUX PEeaKTOpOB, METOAMM YNpaBreHUs XUMUKO-TEXHOMOMMYECKMU
npoueccamu.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas
pabota

MHHOBaLl.

dopmbl
3aHATUN

CP
Nek. Mp. | (4acbl)
(4achbl) | (uacbl)

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATWIA

Cemectp
(kypc gns 3A0)

Paspen 1. XMMUKO-TEXHOSOrNYeckme
npoueccsl

Tema 1. BeegeHve B OGLLYIO XUMMUYECKYHO
TEXHOIOrH0.

Mpeaometr wn 3agaum kypca. [loHaTne o
XUMUYECKOM npousBoacTBe, XUMUKO- 1 12 21
TEXHOJSIOrMYECKON CUCTEME U NepapXmyeckomn
opraHmsaumm npoueccoB B XMMUYECKOM
npon3BoacTee

Tema 2. Knaccudmkaums XUMMUKO-
TexHonornyeckux npoueccos (XTI).
Knaccudpmkaumsa XTI: no arperatHomy
COCTOSIHMIO  pearvpylowmx BewecTs, Mo
obpaTMmMocCTun, NO TUMY XMMUYECKOMN peakLmu,
No xapakTepy MpoTekaHuWs MpoLeccoB BO
BPEMEHM. TexHonornyeckui pexum.
[MapameTpbl TEXHONOMMYECKOro pexnma

Tema 3. KayecTBeHHblE N KONUYECTBEHHbIE 3
Kputepun oueHkun acpdpektmaHocTn XTTT.
OHepreTuyeckue Kputepuu, 1 8 nn
aKcnnyaTaunoOHHbIe KpuTepuu,
TEXHOMNOrM4yeckne KkpuTepum

Pasgen 2. 3akoHOMEPHOCTW B FOMOTEHHbIX 1
reTeporeHHbIxX XTI

Tema 4. lomoreHHble XTT1.

[flomoreHHble HeobpaTnmble XTI,
romoreHHble obpatumble XTI1. PaBHoBecue
B XTT1. KuHeTunyeckne nokasatenu 2 24 nn
obpatumbix XTI, 3k3oTepMuyeckne U
3HOOTEPMUYECKNE TOMOreHHble obpaTumble
npoLecchbl

Tema 5. eTeporeHHble XTTT.

CkopocTb npovecca, ero crtaguum,
obecneyeHne MakcumarnbHbIX MokasaTtenew
XTN

Pasgen 3. Xumunyeckne peaktopsl




Tema 6. Knaccugukauma  XMMUYECKUX
peakTopoB.

MpotekaHne XTI B peakTopax maearnbHOro
BbITECHEHUS N MOJTHOrO CMELLEHUs

Tema 7. PeakTtopbl MOSIHOrO CMELLEHUS W
naeanbHOro BbITECHEHUS.

OTKMNOHEHNA peakTopoB OT  umAaearnbHbIX
moaenen

Tema 8. dakTopbl, onpeaensitowme BbIOOP
TUNa peakropa.

YctonumBocTb paboTtbl peaktopa. OCHOBHblE 1 9 nn
TpeboBaHus, npeabaBnaemble K
NPOMBILLIEHHBIM peakTopam

Tema 9. OO6wume npuHUUNbI pacyéTa
peakTopoB NEPUOAMYECKOrO U HENPEPbLIBHOMO
nencTeus. 1 9 nn
MocnenoBaTenbHOCTb pac4yéTta npu
npoekTnpoBaHuun. Kackag peaktopos

Paspen 4, XMMUKO-TEXHOMNOIMYeckne
cucTeMmsl

Tema 10. XMMUKO-TEXHOJTIOTMYECKNE CUCTEMBI
(XTC).

Obwme TpeboBaHus k XTC, coctaB XTC,
Buabl Mopgenen XTC. TexHonornyeckue
cBA3n anemeHtoB XTC wmx HasBaHuMa W
XapakTepucTuka

Tema 11. CbipbeBass ” 3HepreTudeckas
nogcuctema XTC.

Xapaktepuctnka u Knaccudukauums Cbipbsi.
Bo3obHoBnsieMble M He BO306HOBNAEMbIE
NCTOYHUKM Cbipbs. [NogroToBka cbipba K XTIT. 1 12 nn
VCTOYHUKM 3Heprum B XUMUNYECKOM
npou3soacTee " nx paunoHansHoe
ncrnonb3oBaHue. MatepuarbHbin "
3HepreTudeckmi banaHc B XTT1

UTtoro B cemecTpe (Ha kypce ansa 3A0) 6 6 128

KoHcynbTaumm n npomexyToyHas

atTectauyus (3aver) 025

Bcero koHTakTHasa pa6orta u CP no

aucuunrivHe 12,25 128

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MNiaHoM He NpesycMOTpeHo

5. ®OH[} OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU



5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 MNokasaTtenun oueHUBaHUA

Kopn

HanmeHoBaHMe oueHOYHOro
MNokasaTenu oueHnBaHUs pe3ynbTaToB 06y'~IeHl/Iﬂ

KoMneTeHunn cpeacTtea

OriK-3 XUMMUYECKOM pPeaKkTope 1 NOSICHSAET CBOW BbIGOP .

1. UmeeT npeactaBneHme 06 OCHOBHLIX peakUMOHHbIX NpoLueccax u nx
06LLMX 32aKOHOMEPHOCTSIX.

o Bonpocbl yCTHOro
2. OnpegensieT napameTpbl Haumnydllend opraHusauuu npouecca B

cobecefoBaHus;
MpakTnko-

3. leMoHCTpUupyeT BNnageHme Metogamm pac4éra n aHanmsa npoLeccos
A Pvpy A A P pou OpUeHTnpoBaHHHbIE 3adaHNA

B XMMWUYECKUX peakTopax; pewaet 3agadn no onpeneneHuto
TEXHOJTOMMYECKNX NoKasaTenen npouecca n nx VIHTeHCI/I(bVIKaLWIVI.

5.1.2 Cuctema un KpMTepumn oLeHMBaHUA

LLkana

Kputepumn oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

OoLEeHuBaHNA
YcTHoe cobecepoBaHue MucbMeHHas paboTa

3ayTeHo

OOyuvaroLwmiics nokasbiBaeT BCECTOPOHHEE
U rnybokoe 3HaHWe OCHOBHbIX PU3NYECKUX
N XMMWYECKMX  3aKOHOB, cBoBOAHO
OPWEHTUPYEeTCS B OCHOBHbIX MOHATUSX,
TepMUHaxX W  ornpedeneHusax; ycBoun
OCHOBHYIO U 3HAKOM C AOMNOJTHWUTENbHOW
nntepartypon; MOXeT 00BACHUTL
B3aMMOCBSI3b  OCHOBHbIX  (DU3NYECKUX
3aKOHOB U MapameTpoB TEXHONOrM4YecKon
CUCTEMBI; nposienseT TBOpYeECKNE
CNocobHOCTN B MCMOMb30BaHUN Yy4ebHOoro
maTtepuana.

Obyuvatowwmrica CBOEBPEMEHHO BbINOSHMN
3agjaHve UM npeactaBun  pesynbTatbl B
COOTBETCTBUM C TpeOOBaAHUAMMU.

He 3ayTteHo

Obyualowmincas He wumeeT [OCTATOYHOIO
YPOBHSl 3HAHMSI OUCLMNIIUHBI, HE MOXeT
copMynMpoBaTb OCHOBHble (PU3M4eckue
n XUMUYeckKme 3aKOHbI; Nnroxo
OPUEHTUPYETCA B OCHOBHbLIX MOHATMSIX M
onpegenexHunsix; NIoxo 3HakoM C OCHOBHOM
nuTepaTypou; JonyckaeT Npu OTBeTe Ha
3a4eTe CyLEeCTBEHHbIE OLUMOKN 1 HE MOXET
YCTPaHUTb WX [Jaxe Mo PYKOBOACTBOM
npenogaearens.

Obyvalowmicss  He  BbINOAHWA  (BbIMOSTHUN
YaCTU4YHO) 3agaHue, He npencraBun
pesynbTaThl.

5.2 TunoBble KOHTPOMNbHbIE 3a4aHUs UMW UHble MaTepuanbl, Heo6xoAUMbIE ANt OLeHKWU 3HaHUWA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | PopMynmnpoBKM BONPOCOB

Kypc 3

Crapuu reteporeHHoro XTIl

CkopocTb reteporeHHoro XMNT

3K30TepMVNECKVIe M 3HOOTEPMUYECKMNE TOMOreHHble O6paTVIMbIe npouecchbl.

PaBHoBecwue B XTTI1. KuHeTnyeckme nokasarenu obpatumbix XTI

oMoreHHble obpaTuMble U HeobpaTumblie XTT1

TexHonornyeckne Kkputepum oueHkn acppektusHocTn XTT1

OKcnnyaTaumMoHHble KpuTepmm oueHkn addektmHocTn XTI

OHepreTuyeckme Kputepun oueHkn adpdektnsHocTn XTI

Ol |N|[O|O|R]|WIN]|F

TexHonornyeckui PEeXnm. I'Iapameprl TEXHOJ10r'M4eCcKoro pexmnmMma

10 Knaccundukaums XTI no o6patumMocTi n No xapakTepy NpoTeKaHMs NPOLLECCOB BO BPEMEHM

11 Knaccudukaumsa XTI no arperatHOMYy COCTOSIHUIO pearvpyowmx BELLECTB U MO TUNY XMMUYECKOW peakumm
12 Wepapxunyeckas opraHmsaumsi NpoLeccoB B XMMUYECKOM NPOM3BOACTBE

13 lMoHATNE O XMMUKO-TEXHOJTOMMYECKON cucteme

14 MoHsATHE 0 XMMMKO-TEeXHOMNOrM4yeckoM npouecce (XTIT)

15 MaTepuanbHbIvi U 3HepreTudeckmn 6anaHc B XTI

16 VCTOYHUKM SHEPrumn B XMMMYECKOM NPOU3BOACTBE U UX paulnoHarnbHOe UCMNoNb30BaHue

17 BosobHoBnsiemble 1 HEBO30OHOBMASIEMbIE MCTOYHUKM Chipbsi. [loaroToBka cbipbst K XTI

18 XapakTepucTtuka v knaccudukaums ceipbs gna XTI




19 TexHonornyeckune ceasun anemeHToB XTC, nx Ha3BaHusA n XapaKTepucTuka

20 CoctaB XTC v Buabl mogenen XTC

21 Obwue TpeboBaHMs K XMMUKO-TeXHoNornyeckon cucteme (XTC)

22 Kackag peaktopoB

23 O6LwWme NpuHUMNbI pac4eTa peakTopa HeNpepbIBHOTO AeNCTBUSA

24  |O6wue npvHUMNLI pacyeTa peakTopa Nepuoanyeckoro 4encTems

25  |OcHoBHble TpeGoBaHus, NpeabaABNsAeMble K MPOMbILLNEHHLIM peakTopam

26 MoHaTne 06 ycTtonunBocTn paboTel peakTopa

27 dakTopbl, onpegensoLme BblIOOp TUNa peakTopa

28 ,D,OI'IyLU,eHVIﬂ, npuMeHsaeMble K pealibHbIM peakTopaM No OTHOLWEHUIO K naeanbHbiM Mo4ensam

29 MpotekaHne XTI B peakTope NOMHOro CMeLeHns

30 MpoTtekaHne XTI B peakTope ngeanbHOro BbITECHEHWS

31 Knaccudukaums XmMn4ecknx peaktopos

32 Ycnosusa obecnedeHns makcumMarbHbIX NokasaTenen reteporeHHoro XTT1

5.2.2 TunoBble TeCcTOBble 3a4aHUA
He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

Kakoe konnyecTBO paCcTBOPOB CEPHOWM KUCMOTbI C KOHUeHTpauven 92% un 48% maccoBbIX OONEN MO CEpHOW
KMCNOTE HY)XXHO cMeLlaTh, YToObl nonyumTtb 1000 kr 83 %-oin cepHOW KUCNOTbI?

5.3 MeTtogmnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HAaHUN, yMeHU, BrageHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexXyTo4yHon atrectayMu v nopAaaokK NMKBUAALUM akageMnyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTMpoOBaHO rfokanbHbiM HOpMaTuBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxcay»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUMninHe

YcTHas X MucbMeHHasda X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo AUCLUUNInHe

B TeueHune cemecTpa BbINOMHAETCA KOHTPONbHasa paboTa.

Bpemsi Ha nogrotoBky oTBeTa Ha Bonpocbl 3a4éta 30 MuHyT. OTBET Ha BOMpochl 3a4éta - 10 MUHYT.
Monb3oBaTbCsa Kakon-nMbO nUTEpaTypod WNKM KOHCMEeKTaMu Iekumi He ponyckaetcs. B TeuyeHume y4vebHoro roga
BbINOJSHAETCS KOHTpONbHas paboTa.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepatypa

AsTOp 3arnasue | M3paTenbcTBO loa nspaHua | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
3akrenm, A. 1O. O6was XUMU4eckas http://www.iprbooksh
TexHonorus. BeegeHne B 0p.ru/66419.html
MoaenupoBsaHue XUMUKO- Mocksa: Jloroc 2014

TEeXHONorm4ecknx npoweccos

Bycbir,  H.  O.,[MogenvposaHne aHepro- u|CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
Barpos, /. B. pecypcocbeperaroLmx MeTepbyprckmn 0p.ru/102528.html
npoLeccoB B  XUMWYECKON rocygapCTBEHHbIN 2017
TEXHOMNOrUN, HePTEXUMUN © YHUBEPCUTET
GuoTtexHonornm NPOMBILLINEHHBIX

TEXHOMNOIrMN 1 gnu3anHa

6.1.2 lononHuTenbHasa y4yebHasa nutepartypa

A.N. CrenaHos, 3.J1.|O6wwas XUMU4eckas http://nizrp.narod.ru/o
AknuM TexHonorus [Tekct]:] M-BO 0bpa3oBaHus u bshchemtexnolog.ht m
mMeToanyeckue ykasanus. Onsa| Haykum PO, CM6ITYPIT. — 2008

CTYAEHTOB 3a04HON pOopMbl Ccne.: crnerTypPn
00yyeHus




Kaupbekos, XK. K., |[[paktukym no obLen http://www.iprbooksh
Mowca, P. M., | Xxnmmnyeckom TexHonormm Anmatbl: Kazaxckuin 0p.ru/59863.html
Aybaknpos, E. A, HauMOHanbHbIN
2013
TawmyxambeToBa, XK. YHUBEPCUTET UM. arb-
X., Bacununa, . K, dapabu
MbinTbikOaeBa, XK. K.
Llisanés, tO. B.,|O6wasn XUMmyeckas Tomck: ToMeKuil http://www.iprbooksh
Mopnywko, . A. TexHonorus. Y.1. . - 0p.ru/96108.html
MONNTEXHUYECKUI 2019
Xvmunyeckne npoueccbl U
YHUBEPCUTET
peakTopsbl
BpsHKUH, K. B.,|O6wwasn xumudeckas| TamboB: TaMBOBCKUiA http://www.iprbooksh
lNeoHTeeBa, A. W. |texHonorus. Yacts 2 rocyqapCTBeHHbIN 2012 0p.ru/64137.html
Opexos, B. C. TEXHUYECKUI
yHuBepcutet, O6C ACB

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALUMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-0MbnMoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHag 6ubnuoteka BLUTS CMNB MYMNTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru
OneKTpoHHO-6MBnMoTevHasa cuctema «Anbyke» [OnekTpoHHbIi pecypc].  URL: https://www.ibooks.ru/

6.3 Mepe4yeHb NNLEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMMHoOro oéecnevyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnncaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBEeHMA obpa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneumannsnposaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
aygutopus

CneuuanuanpoBaHHas mebenb, gocka
YuebHas ayamTopus




