Paboyasi nporpaMma AUCLUMNAVHBI

Pa3paboTka M ONTUMMU3ALMS TEXHOMOTMYECKUX CXEM XMMUYECKMX NPOU3BOACTB

1. BHewHWe TpeboBaHUs

Tabnmya 1.1

pynna

KomneTeHUnn

VIHANKaTOpbI JOCTUXXEHWSI KOMMETEHLMIA

OobuwenpogeccnoHanbHble
KOMMETEHLMM

OrK.1 cnoco6HOCTb 1 FOTOBHOCTb K OPraHu3aLni U NMpoBefeHUI0 (ByHAAMEHTIbHBIX 1
MPUKNAAHBIX HAYYHbIX UCCNef0BaHNIA B 061aCTU XUMUYECKMX TEXHOMOT Ui

OMMK.1.3-1.2 3HaTb crocobbl NPOBEeEeHNSA NPUKIAAHBIX Y PYHAAMEHTANTbHBIX HaYHbIX
uccneaoBaHuii

MpodeccroHanbHble
KOMMETEHLMN

MK.1.B CnocobHOCTL 1 rOTOBHOCTL K pa3paboTKe HOBbIX MPOLIECCOB U anmnapaTos, a
TaKXe XMMUKO-TEXHOIOTMYECKMX CXEM

MK.1.B.3-1.1 3HaTb NpotheccUOHa/IbHbIE TEPMUHBI U OMpPefeNieHns B 061aCTh XUMUYECKNX
TEXHOOTWi

MK.1.B.3-1.2 3HaTb 6a3bl fJaHHbIX 415 MOMCKa CNeuuann3vpoBaHHOM NMTepaTypon Ha
WMHOCTPaHHOM fA3bIKe

MK.1.B.3-1.3 pa3paboTka MaTeMaTUYECKOro OnMcaHms B3aMMOCBS3aHHbIX MPOLIECCOB
TENn10- MacconepeHoca, 0CNOXKHEHHbIX XMMUYECKON peakLiuei

MK.1.B.3-1.6 aTanbl NPOEKTUPOBaHWS, COCTaB KOHCTPYKTOPCKOM JOKYMEHTaLM

MK.1.B.3-1.7 MeToAbl ONm1caHns macconepeHoca B AByXhasHbIX MHOFOKOMMOHEHTHbIX
cucTemMax, ONTUMasibHOE NMPOEKTUPOBAHME U PEKOHCTPYKLMSA annapaTos pasfeNieHns B
MPOMbILLIEHHON XUMUU

MK.1.B.3-1.8 B3aMO0CBA3b ABEHNIA B OTAEMbHbIX NpOLeccax 1 annapartax 06 0CHOBHbIX
MeTofax M Npuémax MHTEHCU(MKALMM TEXHONOTMYECKMX NPOLLECCOB

MK.1.B.¥1 ymeTb N0/b30BaTLCA NPOPECCUOHANTbHBIMU TEPMUHAMU U OMNPeSeneHnsaMmn B
0611aCTN XMMUYECKNX TEXHOOT U

MK.1.B.Y2 npoeKTupoBaHmne OTAe/NbHbIX CTafnii TEXHOMOMMYECKMX NMPOLLECCOB C
MCMNO/b30BaHWEM COBPEMEHHbIX MHDOPMALIMOHHbIX TEXHO/IOMIA

MK.1.B.Y3 yMeTb OCyLLeCTBAATL MOUCK CMELanM3nNpoBaHHON NNTepaTypoil Ha
WNHOCTPaHHOM f3blKe

MK.1.B.Y4 nonb3oBaTbCs CNPaBOYHbIMU MaTepuaiaMmmn 1 CneuuanbHoi uTepaTypon

MpodeccroHanbHble
KOMMETEHLMN

MK.2.B CnocobHOCTb 1 FOTOBHOCTL OCYLLECTBAATL TEXHOMOMMYECKMIA NPOLIECC B
COOTBETCTBUW C PETNIAMEHTOM W UCMO/b30BaTh TEXHWYECKME CPEACTBa /19 U3MEPEHNs
OCHOBHbIX MapamMeTPOB TEXHOMOrMYECKMX MPOLIECCOB, CBOWCTB CbIPbs Y MPOAYKLMN

MK.2.B.3-1.3 nepapxun4eckyto CTPyKTYpy XMMUYECKOro Npon3BOACTBA U B3aUMOB/IUSAHNE
annaparos

MK.2.B.3-1.4 maTemaTUYeCKMe MOLENU MPOLLECCOB, MPOTEKAIOLLMX B MHOTO(a3HbIX
KaTa/IMTUYECKMX PeaKTopax, A5 ONpefenieHns N ONTUMK3ALMN NX OCHOBHbIX NMapameTpoB

MK.2.B.Y2 MNpon3BoauTh pacyeTbl KNHETUYECKMX 3aKOHOMEPHOCTE MpoLLeccoB

MK.2.B.¥Y4 nposoguTk aHann3 XTC

MK.2.B.Y6 pa3pabaTtbiBath, 0)opM/IsATh, ONUCkIBaTL XTC

YHuBepcaibHble
KOMMETEHLUM

YK.6 cnocobHOCTb NaHMPOBaTb U peLlaTh 3a4aqm CO6CTBEHHOr0 NPORECCUOHANBHOIO U
JIMYHOCTHOIO Pas3BUTUSA

YK.6.Y3 BnafeTb MeTOAMKaMM Hay4YHOro UCCnefioBaHus, BKIHOUas MeTobl cbopa,
aHanM3a, cucTemMaTn3aumnmn 1 06paboTKN MHHopMauum

2. TpeboBaHusa HI'TY K niaHupyemMbIM pesynibTaTtam 06yYeHUs, COOTHECEHHBIM C

NHAMKATOPaMK LOCTUXKEHMA KOMMETEHLMN
Tabnmua 2.1

VHAMKaTOPbI AOCTUXKEHMS KOMMETEHLMI

PopmMbl opraHusaymm

PesynbTaTbl 06y4eHNs 3aHATUI




MK.2.B.y4 nposoguTs aHann3 XTC

CaMoCTosiTe/IbHast paboTa

MK.2.B.34 matematnyeckune MOAEN NPOLIECCOB, NPOTEKAOLLMX B MHOTO(ha3HbIX
KaTaIMTUYECKUX peakTopax, 415 OnpeaesneHns n onTUMmU3aLmm X 0CHOBHbIX

napameTpoB

CamocTosiTeNbHasi paboTa

MK.2.B.33 nepapxuyeckyto CTPYKTYpY XMMUYECKOro Npons3BoaCTBa U

B3aMMOBJ/INAHME annapaToB

CamocTosiTeNbHasi paboTa

MK.2.B.y6 pa3pabatbiBatb, 0hopmnsThb, onuckiBaTe XTC

CaMoCTosiTeNIbHas paboTa

3. CofiepXXaHue 1 CTPYKTypa AUCLNVHbI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl g1 CaMOCTOATENIbHOMO U3YYeHNsA Hack! |(opme npakr. | oL S e | AccTIKerms
noAr., vac. ' ' KOMMEeTEeHL I
CemecTp: 8
AnpakTnyeckasn eanHuLa: PaspaboTka XMMUKO-TEXHO/IOTMYECKMX CXEM
1. Knaccugmkaums XMMNKO-TEXHOMOMMYECKUX MPOLLECCOB 12 0 0 MK.2.B.Y6
2. DNEeKTPOXMMUYECKNE NPOLIECCHI 12 0 0 NMK.2.B.Y6
NK.2.B.3-1.4
3. KaTanntnyeckue npotecchl 14 0 0 MK.2.B.Y6
4. ®OTOXMMUYECKUNE MPOoLieCChI 12 0 0 MK.2.B.Y6
6. MporpeccrBHbIE XMMUKO-TEXHO/IOMMYECKIME MPOLECCHI 12 0 0 MK.2.B.Y6
7. Kputepun adeKTUBHOCTU XUMUKO-TEXHO/OMMYECKOr0 NMK.2.B.3-1.3
8 0 0
npouecca ,K.2.B.Y4
AvpakTuyeckasn efmHuLa: ABToMaTU3aLma XMMUYECKOM NPOMbILLIEHHOCTH
5. NnasmeHHbIe TeXHONOTNK 8 0 0 NMK.2.B.Y6
8. OnpefeneHns, Knaccupukaumm n 0CHOBHble CBeeHNs 06
06beKTaX ynpaseHUs, yrnpaensatoLwmx cnuctemax um 8 0 0 NMK.2.B.3-1.3
CUCTEMax aBTOMATUUECKOrO YNpaBieHNs B XMMUYECKOW ,MK.2.B.Y6
NPOMbILLIEHHOCTH
9. O6wwe Borpock! I'IpOGKTVIpOIBaHVIFI cUCTeM 16 0 0 MK 2 B.Y6
aBTOMAaTWYECKOr0 YrpaBneHus,
10. Pa3pab0Tka aBTOMaTU3NPOBaHHbIX CUCTEM yl'llpaB!'IeHVIFI 8 0 0 MK 2.B.Y6
(ACY) XMMMKO-TEXHOMOMMYECKUMM MpoLieccamu;
11. TvinoBble CXeMbl KOHTPO/S, PEry/IMPOBaHNS, 8 0 0 MK 2B.Y6
CUTHa/IM3aLMK, 3aLLMTbI U 6I0KUPOBKU
12. TeXHVI:IeCKVIe CpeAcTBa aBTOMATU3aLUK, KOHTPONA U 10 0 0 MK 2.B.Y6
N3MepeHnn
3.2 CamocTosATeIbHasi paboTa oby4atoLLerocs
Tabnmya 3.3
o ViRAnkaTopel Yacbl Ha Uacbl Ha
Ne Buabl camocTosTeIbHOM paboThl LOCTVKEHUSA
.~ |BbIMOSIHEHWE |KOHCYNbTaL N
KOMIMETEHLNIA
CemecTp: 8
1 |[lMoprotoBKa K 3aHATUAM 20 4




2 |Ll,ononH|/|Teanaﬂ yuebHas LeaTenlbHOCTb 0 0

MNK.2.B.3-1.3,M
3 CaMoCToATE/IbHOE U3YYEeHMNEe TEOPETUYECKOTO K.2.B.3-1.4,K. 144 16
matepuana 2.B.Y4,INMK.2.B.
Y6
CTyaeHT n3yyaeT TeMbl, NpPUBEAEHHbIE B Tabnmue 3.1
Tabnmuya 3.5

AKTUBHbIE U HTEPAKTVBHbIE (HOPMbI NMPOBEAEHNS 3aHATUI

Ne HanmMeHoBaHVe aKTVBHbIX (POpM

1 |Nlekums B hopme ANCKYCCUY

KpaTtkoe onucanne npuMeHeHH:

2 |MeTop npoekToB

KpaTtkoe onucanne npuMeHeHHs :

4. MpaBuna aTTecTaumm 06yUatoLLMXC Mo AUCLUNINHE

[ns atTecTaymm 06yyatoLmxcsa No AUCLUMNIMHE UCMONb3yeTCs 6anIbHO-PENTUHIOBas cucTeMa
(BPC), no3BonstoLlas BbICTaBAATb OLEHKWN M0 TPaAULIMOHHON LKane u 15-yposHesoii ECTS.
KpaTkas nHgpopmarms o 6PC npvseseHa B 1abn. 4.1.

Tabnuua 4.1

OueHMBaeMble BUAbI AeSATENbHOCTN 06YyYatoLLIMXCS MaKcrMasibHbIi 6asnn

CemecTp: 8

Iloozomoeka k 3anuamusim:

KOHTpo/MpytoLLMe MaTepuasbl - CNIYCOK BOMPOCOB

B Tabnuue 4.2 npeAcTaBneHo COOTBETCTBIE (DOPM KOHTPONS 3asiBNsieMbIM TPe6OBaHUSM K
pe3y/nbTaTam 0CBOEHUSI AUCLUMIIUHBI.

Tabnmuya 4.2
dopmbl
Kogbl o KOHTpO/sA
KOMMNETEH |/|H,qM KaTopbl AOCTUXKEHUNA KOMMNETEHL NN
uui

OlK.1 |OrK.1 32. 3HaTb cnocobbl NPOBeeHNs NPUKNAAHLIX Y PYHAAMEHTabHBIX HaYHbIX UCCNeL0BaHNI

MK.1.B |MK.1.B 31. 3HaTb NpogeccMoHanbHble TEPMUHBI U ONpPeLeneHns B 061aCT XMMUYECKNX TEXHOMOT NI

MK.1.B 32. 3HaTb 6a3bl JaHHbIX 415 NOMCKA CMELMaN13NPOBaHHOI MTepaTypoil Ha MHOCTPAHHOM S3bIKe

MK.1.B 33. pa3pa60TKa MaTemMaTn4eCcKoro onmcaHma B3anMoCBA3aHHbIX MPOLIECCOB TEMN/10- MacConepeHoOCa,
OC/TOXKHEHHbBIX XMMWUYECKOI peaKumeVl

MK.1.B 36. aTanbl NPOEKTMPOBaHUs, COCTaB KOHCTPYKTOPCKOI JOKYMEHTaLmMm




MK.1.B 37. MeToabl ONICaHNs MacconepeHoca B AByX(hasHbIX MHOrOKOMMOHEHTHBIX CUCTEMAX,
ONTMMasbHOE NPOEKTUPOBAHME N PEKOHCTPYKLIMS annapaToB pasAeNeHns B MPOMBbILLIEHHOW XUMUK

WHTEHCU(MKALMN TEXHONMOTMYECKMX MPOLIECCOB

MK.1.B y1. yMeTb N0/b30BaTLCS NMPORECCHOHAIbHBIMI TEPMUHAMU 1 OTIPEAENEHUSMU B 06/1aCTH
XUMWUYECKUX TEXHOMOT Wi

MK.1.B y2. NpoeKT1poBaHNE OTAENbHbIX CTaAMiA TEXHONOMMYECKMX MPOLIECCOB C UCMO/b30BaAHMEM
COBPEMEHHbBIX MH(OPMALMOHHBIX TEXHO/OI WA

MK.1.B y3. ymMeTb OCYLLECTB/ISTb MOMCK CMELMaNM3MPOBaHHOM IMTEPATYPOIi Ha MHOCTPaHHOM A3bIKe

MK.1.B y4. nonb3oBaThCsa CNPaBOYHbIMK MaTepuanamm 1 creluanbHoi nuTepatypol

MK.2.B [MK.2.B 33. nepapxmueckyto CTPYKTYPY XMMUYECKOro NPOV3BOACTBA 1 B3aMMOBMSIHME annapaToB

MK.2.B 34. MaTeMaTWYeCcK1e MOAENN NPOLIECCOB, MPOTEKAIOLLMX B MHOFO(Aa3HbIX KaTa/IMTUYECKUX
peakTopax, /15 ONpeseieHns 1 ONTUMU3ALMN MX OCHOBHBIX NapaMeTpoB

MK.2.B y2. Mpon3BognTb pacyeTbl KWHETUYECKMX 3aKOHOMEPHOCTEN NPOLECCOB

MK.2.B y4. npoBogunTb aHanm3 XTC

MK.2.B y6. paspabatbiBaTth, 0pOPMASATL, onmcbiBaTb XTC

YK.6 y3. BNageTb METOAVMKAMI Hay4YHOTO UCCe0BaHISA, BKKOUas METO/bI c6opa, aHan3a,

YK.6 cucTemaTtmsalmm 1 06paboTkM H(OPMALLMK

OLeHOYHbIEe CpeACTBa MO AUCUMNANHE "Pa3paboTka 1 ONTUMMU3ALLMA TEXHONOTNYECKNX CXEM
XMMMYECKNX MPON3BOACTB" BXOAAT B COCTaB (POHAA OLLEHOYHbIX CPEACTB N0 MOAY/HO
(npunoxkeHne Ne 2 K paboyein nporpamme).

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. MaTeMaTI/I‘-IeCKOG MOACIMPOBAHUE U ONITUMU3ALNA XUMHUKO-TEXHOJOTMYCCKHUX MPOLIECCOB
MPaKTUYECKOe PYKOBOJCTBO : [yueOHOe mocoOue 1is By30B o HampasiaeHuio 553000 -

MK.1.B 38. B3aMMOCBA3b SB/IEHUIA B OTAE/bHbIX MPOLeccax 1 annapatax 06 0CHOBHbIX METOAAX M Npuémax

"CuctemHbIi aHamu3 U ynpasneHue" gucuuranae CHCTEMHBIN aHAIU3 XUMHYECKUX TEXHOJIOTHIA" |

/ B. A. Xonoauos [u ap.]. - CII6., 2003. - 478 ¢. : un.

2. Maptman T. H. OcHOBBI KOMITBIOTEPHOTO MOACIUPOBAHUS XUMHUKO-TEXHOJOTHUECKUX MPOLIECCOB
. [yueOHOe mocoOue mist By30B MO HampaBJIeHUsAM " XUMUYECKast TEXHOJIOTHS U OMOTEXHOJIOTHS' U
XUMHKO-TexkonornueckuM HanpasienusMm| / T. H. Taptman, [I. B. Knymus. - M., 2008. - 415 c. :

HJI.

3. OBC UzparenscTBO «JlaHpy» [DneKTpOoHHBINA pecypc| : 31eKTPOHHO-OMOIMOTeYHAas CUCTEMA. -

[Poccust], 1993. - Pesxxum goctyma: http://e.lanbook.com. - 3arn. ¢ sxpana.
JononHnTenbHas niTepaTypa

1. MozaenupoBaH¥e mpoLecca 3arpy3ku KaTain3aTopa B XAMHUIECKOM PEAKTOPE C HETIOBMKHBIM
cmoem / H. I'. Ky3emuna [u op.] // C6. te3. 16 Beepoc. koH}. o xuM. peakTopam. "XHMpeaKTop

16", Kazanb, Poccus, 17-20 urons 2003 r.. - HoBocubupck, 2003. - C. 137-129.
6. MeToMuecKoe U NPorpamMmmHoe obecneveHne, MHPOPMaLIMOHHbIE TEXHOIOMUN

6.1 MeTopgunyeckoe obecrneyeHne



6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme

1 ITporpaMMHBIIT KOMILIEKC TSI pacyéTa MPOIECCOB U 000PYTOBAHUS TEXHOIOTHYECKUX
MPOU3BOJACTB XUMHUYECKHUX TTPoaykToB u MatepuanoB ChemStations ChemCad

2 MathCAD - 310 nHTErpHpOBaHHas CUCTEMA TPOrPAMMHUPOBAHHS, OPUEHTUPOBAHHAS HA
POBEIEeHIEe MaTeEMAaTHUECKUX U HH)KeHepHO-TexHn4Yeckux pacuetos. PTC MathCAD

6.3 NHhopMaLyoHHble TEXHONOor K

Mpw ocyLecTBNeHNM 06pa3oBaTeNbHOMO MPOoLecca No ANCUMNINHE NPUMEHSHOTCS 3/1IEMEHTbI
ANCTaHLUMOHHBIX 06pa30BaTe/lbHbIX TEXHOMOMMI, & TaKXKe CUHXPOHHOIO Y aCUHXPOHHOIO
B3aMMOAENCTBUA B 3/1EKTPOHHON MH(OPMaLMOHHO-06pa3oBaTe/ibHOM cpeabl HITY.

7. MaTepuanbHO-TeXHNYeCKoe obecrneyeHne

IMpe3eHTaLOHHOE 060pYyJ0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaUMOHHOE 060py0BaHNE
(MynbTUMeaMa-NPOeKTop, IKPaH, KOMMbIOTEP
ANS yrpaB/ieHns)

KomnboTepHbIi Knacc

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnbroTepHbIi Knacc (KommnbroTepbl KomnbloTepbl 06beANHEHDBI B NIOK&/IbHYHO
00beaVHeHbI B NOKa/IbHYHO CETb C BbIXOLOM B [CETb C BbIXOZOM B Internet
Internet )




