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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbiCcLLero obpasoBaHust no HanpaeneHuio nogrotoBkn 18.03.01 Xumwuueckas TexHOMNOrus, yTBEPXKAEHHBIM
npukasom MuHo6pHayku Poccum ot 07.08.2020 r. Ne 922
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1 BBEAEHUE K PABOYEW NPOrPAMME OAUCLMUMNINWHBI

1.1 Uenb paucumnnuHbl: CdopmupoBatb KOMMNeTeHUMM obydawowerocs B obnactu oblen XuMUYeckomn
TEXHONornmn

1.2 3apgaum gUCLUMUNIIUHBI:

. PaccMoTpeTb OCHOBHble MNPUHUMMbI  Pa3paboTKM  XUMUKO-TEXHOMOIMYECKUX MPOLECCOB U KX
WHXXEHEPHOro ohopMIeHns;

. PackpbiTb MeToabl 060CHOBaHHOIO Moaxoda K BblGopy crnocoba nonydYeHus XMMUYECKOro npoaykTa B
NPOMBbILLITEHHBIX YCIOBUSIX;

. lMpoaeMoHCTpMpoBaTh 3HaHUS, HeobxoauMble ANt NPUHATUS KOHKPETHOTO TEXHONOrMYECKOro peLleHus
npw paspaboTke TEXHONOMM4YEeCKMX NPOLECCOB.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:

Skonorus

OpraHnyeckas xnmus

MHdpopmMaLMOHHbIE TEXHOMOMMK

MHxxeHepHasa n koMnbloTepHasa rpadmka

O6wasn 1 HeopraHnyeckas XMmus

AHanutnyeckast XuMusi 1 PU3MKO-XMMUYECKNEe METOAbl aHanm3a
dusnyeckasa xmmus

Mpouecchl n annapaTtbl XMMUYECKOW TEXHOIOMMM

BeeneHve B TexHonormo 6uopedaiHuHra

2 KOMNETEHLUWN OBYYAIOLWLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OrlK-4: CnocobeH obecneunBaTb NpoBeAeHUe TEXHONIONMYECKOro npolecca, UCnonb3oBaTb TEXHUYECKUe
cpencTBa ANsl KOHTPONSA NapaMeTPOB TEXHONIOrMYEeCKOro npouecca, CBOMCTB ChIPbS U FOTOBOW NMPOJYKLUM,
OCyLUEeCTBNATL U3MEeHeHMe NapamMeTpPoB TEXHOSIOrM4YecKoro npouecca npu M3aMeHeHUN CBOMCTB Cbipbsi

3HaTb: OCHOBHblE MPWHUMIMbLI OpraHM3auMn XMMWYECKOro MNPOW3BOACTBA, €ro MepapxXUMyYeckor CTPYKTypbl; obLume
3aKOHOMEPHOCTU  XMMWUYECKMX MPOLIECCOB; OCHOBHbIE XUMMWYECKME MNPOWM3BOACTBA, OCHOBbI TeOpUWM Mpouecca B
XMUMUYECKOM peakTope, MeTOAMKY Bblbopa peakTopa M pacyeTa npoLecca B HeM; OCHOBHble peakUMOHHbIe NPOLECCh! U
peakTopbl XMMUYECKOW TEXHOMOMN.

YMeTb: paccuuTbiBaTb OCHOBHbIE XapaKTEPUCTMKM  XMMMUYECKOro nMpouecca, BbiOMpaTb pauuoHaribHyl  CXemy
MPOM3BOACTBA 3af4aHHOMO MPOAYKTa, OLEHWBaTb TEXHOMOTMYECKYd 3(EMEKTUBHOCTL MNPOU3BOACTBA, BbIOMpaTL TUN
peakTopa U paccyMTbiBaTb TEXHOMOrMYeckMe napameTpbl ANs 3af4aHHOro npouecca; onpeaensTs napamMeTpbl Haunyylen
opraHu3aumm npouecca B XMMUYECKOM peakTope.

Bnapetb: mMeTogamu pacyeTa M aHanu3a MpoOLEeCCOB B XUMUYECKUX peakTopax, onpefesieHus TeXHONOrm4yeckmnx
nokasartenen npouecca; metogamm Bbl60pa XUMUNYECKMNX peaKTopoB, MeTOAaMUN ynpaBlieHNA XUMUKO-TEXHOJTOMIMYECKMMU
npoueccamu.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a % paboTta
5 &~ dopma
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 8 o0 CP TeKyLIero
Yy4€OHbIX 3aHATUN %o.gf, TNek. Mp. (4acnl) y
S KOHTpOIs
< | (yacbl) | (vachbl)
Pazgen 1. XuMuko-TexHonorm4eckme npoLecchl
Tema 1. BBegeHue B 06LLYIO XMMUYECKYHO TEXHOSOTIO.
Mpeamer un 3agaum kypca. [loHATME O XUMUYECKOM
Npon3BOACTBE, XMMUKO-TEXHOMOIMMYECKON cucteme w
nepapxmyeckon opraHusaumm MpoLEecCoB B XUMUYECKOM 2 4 275
NPOU3BOACTBE ’
Tema 2. Knaccndukaums  XMMUKO-TEXHOMOMMYECKUX
npoueccos (XTI).
Knaccudpmkauna XTI: no arperaTHOMy  COCTOSIHWIO
pearvpylolwmnx Bewects, no obpatumocTn, no TuUnNy T
XUMUYECKOW  peakuun, no  XapakTepy npoTeKkaHus 2 4 6
NpPoLEeccoB BO BPEMEHW. TEXHOMOMMYECKUA  PEXUM.
MapaMeTpbl TEXHOMNOMMYECKOro pexxmma
Tema 3. KayecTBeHHble M KONMWYECTBEHHblE KpUTEPUMU
oueHkun adpdektusHocTn XTT1.
OHepreTuyeckme Kputepuum, 3KcnnyaTaumMoHHbIE
KPUTEPUU, TEXHOSOTMYECKIE KpUTEPUM 4 8 8
Pasgen 2. 3akOHOMEpPHOCTM B  TOMOTEHHbIX W
reteporeHHbIx XTI 5
Tema 4. ['omoreHHble XTT1.
[lomoreHHble HeobpaTuMble XTI, rOMOreHHble
obpatumble XTI1. PaBHoBecue B XTIl. KuHeTudeckue
nokasatenun obpatumbix XTI, Ok3oTepmMudeckne w 6 4 11
3HO0TEPMUYECKME TOMOTEHHbIE OOpaTUMbIe NPOLIECChI
3
Tema 5. NeTeporeHHble XTTT.
CkopocTe  npouecca, ero cragun, obecneveHue
MakcumarnbHbIX nokasatenen XTI 6 4 10
Pasgen 3. Xumunyeckne peaktopsbl
Tema 6. Knaccudmkaumnsa XMMnMYeCcKnx peakTtopos.
MpoTtekaHne XTI B peakTtopax maearbHOr0 BbITECHEHUS
N NOJTHOrO CMELLEHUs 2 6 6
T
Tema 7. PeakTtopbl MOMHOrO CMELUEHWS WU ugeanbHOro
BbITECHEHUS.
OTKNOHEHWs peakTopoB OT UaeanbHbIX Modenen 2 6




Tema 8. ®aktopbl, onpegensiowme BbiGOp TuNa

peakTopa.
YcTonumnBocTb paboTbl peakTtopa. OcHoBHblEe

TpeboBaHMsA,  npeabsBnsemMble K NPOMbILWMAEHHbIM 2 6
peakTopam

Tema 9. OOwWwMe npuHUMNBLI pacdéta peakTopoB
nepuoanyecKoro 1 HeNpepbIBHOIO AENCTBHUS.

lMocnegoBaTenbHOCTE  pacyéra npu  MPOEKTUPOBAHUW.
Kackap peaktopos 2 6

Pasnen 4. XuMunko-TexHomnorm4eckne cuctembol

Tema 10. Xumuko-TexHonornyeckme cuctemol (XTC).
O6wume TpeboBaHus k XTC, coctae XTC, Buabl mogenen
XTC. TexHonornyeckne cBssnm anemeHtoB XTC unx

Ha3BaHMWs 1 XapaKTepUCTUKa 2 6
Tema 11. CbipbeBasi U aHepreTnyeckasa nogcuctema XTC. T
XapaktepucTuka " Knaccudukaums Cblpbsl.

BosobHoBnsiemMble M He BO30OHOBNSEMblE WCTOYHWKU
cbipbs. [ogrotoBka cbipba K XTI1. ACTOYHUKM 3HEeprum B
XMMWYECKOM  MPOM3BOACTBE M UX  pauMOHanbHoe 4 4 8
ucnonb3oBaHne. MaTepuanbHbIi U 3HEPreTU4ECKUin
6anaHc B XTT1

Utoro B cemecTpe (Ha kypce ans 3A0) 34 34 75,75
KoHcynbTauumn n npoMexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 68,25 75,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
5.1 MokasaTenu oLeHMBaHUSA OBYYEHUA

Kopg komneTeHumm MokasaTenu oueHnBaHUA pe3ynbTaTtoB o6yl-|eva

1. [demoHcCTpupyeT 3HaHWs KpuTepueB paboTocnocobHOCTM U HaOEXHOCTU
NPMMEHSEMOrO Ha CErodHsAWHUA AeHb 060pydoBaHUS Ans  pPasfnuyHbIX  TUMOB
XUMUKO-TEXHOMOMMYECKOro npoLiecca.

2. Wcnonb3yeT MonyyeHHble 3HaHWS MpUM  PacCMOTPEHWM B3aWMMHOIO  BRWSHUSA
OriK-4 napamMeTpoB OTAENbHbIX CTaAui TEXHONOMMYECKOro npouecca apyr Ha apyra.

3. [deMoHCTpypyeT HaBblkM BnageHus MeTodamu rpaduyeckoro usobpaxeHus
TexHornornyeckoro obopyaoBaHus, COOTBETCTBYOLMMW HOpMaM W  CTaHaapTam
TEXHUYECKON [OKyMeHTauuu, 1M MeToauMKamu pacdérta aHepreTudeckoro 6HanaHca
XTC.

5.2 Cucrtema 1 KpuTepum oueHMBaHUS

Kputepun oueHnBaHus chopMUPOBAHHOCTU KOMMNETEHLIMIA

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne MucbmeHHasn pabota
O6yvatowmics nokasbiBaeT
BCECTOPOHHEe U rnybokoe  3HaHue | Oby4varownincs CBOEBPEMEHHO BbINOSHUN
3auTeHo OCHOBHbIX  (PU3NYECKUX W  XUMUYECKUX | NpaKkTUyeckue 3agaHus n npegcrasun
3aKOHOB, CBODOAHO OpUEHTUMpYyeTCs B | pe3ynbTaTbl B COOTBETCTBUM C TpebOBaHMAMMN.
OCHOBHbIX  MOHATUSIX,  TEPMMHAX W




onpefeneHnsx; YCBOUIN  OCHOBHYKD W
3HAKOM C OOMOMHUTENBHOW NUTEpPaTypoON;
MOXeT 00BACHUTB B3aUMOCBS3b
OCHOBHbIX  (PM3NYECKMX  3aKOHOB W
napameTpoB TEXHOMOrMYeCcKoh CUCTeMBI;
NposiBNsieT TBOP4YECKME CMOCOOHOCTN B
ncnonb30BaHuM yyebHoro matepuana.

O6yuvalowmiics He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWUCLUMMIINHBI, HE MOXET
chopmynupoBaTb OCHOBHblE bU3NYECKMEe
n XUMmyeckme 3aKOHBbI; Nnnoxo
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpegeneHunsx; nnoxo 3HakoM C OCHOBHOM
nutepaTypon; ponyckaeT npu OTBETE Ha
3a4eTe CyWecTBeHHble OWwunbkn wn He
MOXeT  yCTpaHUTb WX  Jaxe  nof
PYKOBOZCTBOM NpernogaBartens.

O6yyarowminca He  BbIMNOMHUN  (BbIMOMHUN
4acTUYHO) npakTuyeckue 3agaHus, He
npencTaBun pesyrnbTaThbl.

He 3a4teHo

5.3 TunoBble KOHTPONbHbIE 3aaHUsA U/UNN UHble MaTepuanbl, UCMOMb3yeMble A4Sl OLLeHKU pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHLIE BONPOCHI

Ne n/n DopMynNnpPoOBKN BONPOCOB

Cemectp 5

MoHATNe 0 XxMMmko-TexHonormdeckom npouecce (XTI1), 0 XMMUKO-TEXHOMNOrMYECKON cucteme. Mepapxmnyeckas
opraHusaums NpoLeccoB B XMMUYECKOM NPOU3BOACTBE

Knaccudumkauns XTI no arperaTHOMY COCTOSIHUIO pearvpyoLLmMxX BeLWecTB, No TUNy XMMUYEeCKon peakuuu, no
06paTMMOCTV 1 NO XapakTepy NpPOoTeKaHWsi NPOLLeCCOB BO BPEMEHU

TexHonornyeckmmn PEXNM. I'Iapameprl TEXHOJTIOM’M4YeCcKoro pexmnmMma

OHepreTnyeckune Kputepum oueHkn agpdpektnsHocTn XTT1

SKcnnyaTaumMoHHbIE KpUTEPUM OLEHKM adpdbekTnBHOCTMN XTI

TexHonornyeckue kputepumn oueHkn acpcektusHocTn XTT1

FomoreHHble obpaTnmble U HeobpaTumbie XTT1

PaBHoBecue B XTI1. KuHeTnyeckue nokasarenu obpatumbix XTI1

O[N] N

OK30TEpPMUYECKME U SHOOTEPMUYECKIE FTOMOreHHble 0b6paTUMble NMPOLIECCHI.

10 CkopocTb reteporeHHoro XINT. Ctagum reteporeHHoro XTT1

11 YcnoBus obecneveHns MakcUMarbHbIX Nokasaternen rereporeHHoro XTI

12 Knaccundukauns XmMmmnyeckux peakumi.

13 MpoTtekaHne XTI B peakTope naeanbHOro BbITECHEHUS

14 MaTepuanbHbIi U 3HepreTudeckuin 6anarc B XTT1

15 MpotekaHme XTI B peakTope NOSTHOMO CMELLEHNSs

16 MprMepbl OTKNOHEHUSI PeakTOPOB OT uAaearbHbIX MoAenein

17 dakTophl, onpeaenstowme Bbibop TMna peaktopa. lNMoHaTne 06 ycTtonumeocTy paboThl peakTopa

18 | OcHOBHble TpeGoBaHUs, NPeAbsABMsSeMble K NPOMbILLNEHHBIM peakTopam

19 O6Lwme NpyHUMNbI pacyeTa peakTopa NepuoanYeCcKoro 4eNCTBns

20 OOwme NprHUMNbI pacyeTa peakTopa HEMPEPbLIBHOIO AENCTBUSA

21 MocnepoBaTenbHOCTL pacyeTa Npu NPOeKTUPOBaHUN PeaKTOPOB

22 O6wume TpeboBaHMs K XMMKKO-TeXHONorn4yeckon cucteme (XTC). Cocta XTC n Bugbl mogenen XTC

23 TexHonorndeckme cBsasn anemeHToB XTC, 13 Ha3BaHUE U XxapakTepucTmka

XapaktepucTtuka u knaccndmkaums coipbs ansa XTI, BosobHoBnsiemble 1 HEBO30OHOBSIEMbIE UCTOYHMKN
cbipbs. [NogroTtoBka cbipbst K XTI

25 NCTOUHMKM 9HEeprmm B XuMmM4eCcKom npomn3BoacTtee n nx paunoHarbHoe ncnoJjib3oBaHne

5.3.2 TunoBbIe TecTOBLIE 3a4aHuUA

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3a4aHNA (3aAau4u, Keuchbl)

Kakoe konuuectBO pacTBOPOB CEPHOWM KUCMOTblI C KOHUeHTpauuen 92% u 48% maccoBbix OONEn Mo CepHown
KMcnoTe HyXHO cMewaThb, 4Tobbl nonyyuntb 1000 kr 83 %-o1 cepHOM KUCNOTbI?



5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3aA40JTKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bpema Ha nogrotoBky oTBeTta Ha Bonpocbl 3a4éta 30 mwuHyT. OTBeT Ha Bomnpocbl 3a4yéta - 10 MuUHyT.
Monb3oBaTbCs KAKON-NMOO NUTEPAaTYPON UMM KOHCNEKTaMK NEKUMA He AonycKaeTcs.

NHasa

6. YHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

LLisanés, tO. B., | Obwas XumMmn4yeckas Tomck: ToMckuii http://www.iprbooksh
Mopnywko, O. A. TexHosorus. Y.1. ! . op.ru/96108.html
X/AMAYECKME  MPOUECCH 1 NOJIUTEXHNYECKUI 2019
peaKTopbl yHMBEpCUTET
Bakrenm, A. HO. O6wasn XuMmn4yeckas http://www.iprbooksh
TexHonorva. BepeHne B op.ru/66419.html
MoOennpoBaHue XUMUKO- Mockea: Jloroc 2014
TEXHOMNOrNYECKNX
npoLeccoB
BychbIrvH, H. 10., |MogenvipoBaHe 3sHepro- u| Cankr-MeTepbypr: CaHKT http://www.iprbooksh
Barpos, U. B. pecypcocbeperatoLmx -MeTepbyprckuii op.ru/102528.html
NpoLEeccoB B XMMUYECKOW rocyapCTBEHHbIN 2017
TEXHOMNOMMN, HedTEXUMUN 1 yHMBEpCUTET
buoTexHonormm NPOMbILLIEHHbIX
TEXHOMNOIMMN N An3anHa
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
BypuHckas A. A. Xnmunyeckas TexHonorns http://publish.sutd.ru
BOJIOKHUCTbIX  MaTepuasnos. CaHkr-leTepbypr: 2017 Itp_ext_inf_publish.p
CamocTtodaTenbHad paborta. cneryntg hp?id=2017121
JlabopaTopHble 3aHATUS
AWN. CrenaHo, 3.J1.|[O6was XUMmn4eckas http://nizrp.narod.ru/
Akum TexHonorns [TekeT]: M-Bo obpasoBaHus 1 obshchemtexnolog.h
mMeToanYeckue yKasaHus. | Hayku PO, CMG6ITYPI. — 2008 tm
Ona  CcTygeHToB  3a04HOM Chne.: CnerTypPn
dopmbl 06y4eHMSA
BpsHKuH, K. B., | Obwas Xumudeckasi | Tam6os: TamboBCKUN http://www.iprbooksh
Nleontbesa, A. W.,|TtexHonorusa. Yactb 2 rocyaapCTBEHHbIN 2012 op.ru/64137.html
Opexos, B. C. TEXHUYECKNI
yHuBepcuteTt, 36C ACB
Kanpbekos, XK. K., |lpaktukym no obwen http://www.iprbooksh
Moica, P. M., | XuMmmn4eckom TexXHONOrMm Anmatsl: Kasaxckum op.ru/59863.html
AybaknpoB, E. A, HaUMOHanbHbIN 2013

TawmyxambeTtoa, XK.
X., Bacunuua, . K,
MbinTbikbaeBa, XK. K.

YHUBEPCUTET UM. arb-
dapabu

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYNTLH [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMoro nNporpamMmHoro obecneyeHus




MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHne maTeprmanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

CneunanuaupoBaHHasi Meberb, gocka
YyebHas ayautopus




