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1. lleanb ocBOeHNSI AUCUUILIHHBI
HCHI/I JAUCHUIITIMHBL. HAYYUTH 06yan0H1ch;1 HCIIOJIB30BATh MATCMATHUUYCCKHUEC MOACIIU IJISA
peIICHUA (bI/ISI/IKO'XI/IMI/I‘ICCKI/IX 3a/la4, HallpaBJICHHBIX Ha O6J'Ia,Z[aHI/Ie YHUBCPCAJIBHBIMHU U
HpO(I)eCCI/IOHaJIbeIMI/I KOMIICTCHIIUSIMU, HeO6XOI[I/IMBIMI/I JIA IIOAT'OTOBKHU K HpO(beCCHOHaHBHOfI
ACATCIIBHOCTHU.
3al[aanI/I JUCHUIIIIMHBL ABJISICTCSA OCBOCHHE OCHOBHBIX HaHpaBJ’IeHI/II\/JI NMPUMCHCHUA
BBIYUCIUTEIIBHBIX METOA0B B TEXHOJIOTHHY HEOPTaHNYCCKHUX BEIICCTB.

2. Mecro mucuumiannbl B crpykrype OIIOITI BO
JIst u3y4eHusT TUCIUTIIMHBI HE00X0IMMO 3HaHUE 00s3aTEIFHOTO0 MUHUMYMa COACPIKaHUS 110
mucruuinaaMm  «OOImasi u  HeopraHudeckas xuMmus», «Marematuka», «Wubopmaruka». Ha
JTUCIUTIIINHE «BBIYMCIUTEIbHBIE METO/ABl B TEXHOJOTMH HEOPTraHWYECKHX BEIECTB» OazupyeTcs
BeITTotHeHue BKP.

3. [lnanupyemble pe3yJbTaThl 00y4eHHUs MO TUCHUILINHE
[Inanupyemble pe3ynbTaTbl OOy4eHMs IO JUCLUIUIMHE, COOTHECEHHbIE C IUIAaHUPYEMBIMU
pe3ynbraramu ocBoeHust OIIOII (koMneTeHUAMY U UHAMKATOPaMU JOCTHXKEHUS KOMITETEHITHI )

dopmupyeMbIe [Tmarupyemble pe3yabTaThl O0yUCHHS IO AUCIUIUIINHE, B
KOMIICTCHIIMU (KO[[, COOTBCTCTBUU C NHAUKATOPOM JOCTHKCHUS KOMIICTCHI NN HauMmenoBanue OLICHOYHOI'O
coJiepKaHue Wupnkatop TOCTHXKEHUS Pesynprarer 00y4deHus mo cpercTBa
KOMIICTCHIIHH) KOMICTCHITNH JTUCTIATUTAHE
OIIK-6 Cnocoben OIIK-6.3 Mcnoan3oBaTh YMETh HCTIONb30BATh BOMPOCHI K YCTHOMY OIIPOCY
MOHUMATD TIPUHITHIIEI WHPOPMALHOHHBIE WHPOPMALNOHHBIC
paboTh TEXHOJIOTHH TIPH TEXHOJIOTUH TIPH
COBpPEMEHHBIX MIPOEKTHPOBAHUHU MIPOCKTHPOBAHUHT
HHPOPMAINOHHBIX XIMHYECKHX IPOLIECCOB XUMHYECKHX TIPOLIECCOB
TEXHOJIOTHH U (OIIK-6.3)
HUCIIOJIb30BaTh UX JJISA
petienus 3ana4q
npodeccnoHamTbHOMI
JIESITEIbHOCTH




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO01mast TpyA0€MKOCTh JUCHIUTIINHBI COCTABISET 6 3a4eTHRIX equHMUIL, 216 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.
Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonTakTHas paborta
o0yuaronmxcs ¢ <
MeJarornyeckuM pabOTHUKOM &
'S | ®opma Tekymero
E E E g" KOHTPOJIA
B & Sl 2 . § | yenesaemoctn (mo
Ne 3 = s S = I HeJeIsIM
i Paznen (Tema) TUCIMIUIMHBI = s 5 o % @ § % QE cemectpa), dopma
@) = Sl 2 E = 2l & & | mpomexyTouHoit
) 54 % c = 2 g 5 arrecTanun(mo
= = g S 4 | = S cemecTpam)
ol =
=4 A
1 OcCHOBBI pabOTHI B 7 | 8 |32 66,95 YCTHBIH ompoc
nporpamme ChemCAD
Bcero 3a cemectp 108 8 | 32 0,8 0,25 | 66,95 3au.
2 MopenupoBanue 8 24 37,2 YCTHBIH onpoc
XUMHUYECKHX TIPOIECCOB B
ChemCAD
Bcero 3a cemectp 108 | 8 24 2,8 10,35 37,2 Dk3.(35,65)
Uroro 216 | 16 | 56 3,6 | 0,6 104,15 35,65
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 7
Pazoen 1. Ocnosvi pabomer 6 npoepamme ChemCAD
Jleknus 1.
Wurepdeiic mporpammbl ChemCAD (2 yaca).
Jleknus 2.
Hauano mpoctoro MmoaenupoBanusi B mporpamme (2 gaca).
Jlexnus 3.
Br16op xumMuueckux KOMIOHEHTOB. MacTep TepMoanHaMuKku (2 Jaca).
Jleknus 4.
3aaHue BXOJSIIMX TTOTOKOB M BBOJI JAHHBIX 000pyA0oBaHus (2 yaca).
Cemectp 8
Pazoen 2. Mooenuposanue xumuueckux npoyeccos 6 ChemCAD
Jlekumus S.
3amycK MOJIEITMPOBAHUS U IPOCMOTP Pe3yabTaTOB (2 yaca).
Jlexknus 6.
Bunei pacuero B nporpamme ChemCAD (2 gaca).
Jlekuus 7.
Pacuet pazmepoB o6opymnoBaHus B mporpamme (2 yaca).
Jlexnus 8.

Mopyns Tower B mporpamme ChemCAD (2 gaca).




4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHI

Cemectp 7
Paszoen 1. Ocnosvl pabomwi 6 npoecpamme ChemCAD
IIpakTnyeckoe 3ansitue 1

Wzyuenmnem untepdeiica mporpammbsl ChemCAD (2 gaca).
IIpakTnyeckoe 3ansiTue 2

N3ydenue nanutpel Moaeneit (2 yaca).
IIpakTnyeckoe 3ansitue 3

Co3nanue npoduins equHULl U3MepeHus (2 yaca).
IIpakTnyeckoe 3ansitue 4

N3yuenue sanemMeHTOB co3aHus TOTOKOB (2 vaca).
IIpakTnyeckoe 3ansiTue 5

Br16op xuMuyeckux KOMIIOHEHTOB Iporiecca (2 yaca).
IIpakTnyeckoe 3ansiTue 6

Ucnons3zoBanne Mactepa TepMoauHaMuku (2 gaca).
IIpakTH4yeckoe 3ansiTue 7

3ajanue BXOAIIMX MMOTOKOB (2 yaca).
IIpakTnyeckoe 3ansaTue 8

BBoj nannbIx 000opynoBanus (2 yaca).
IIpakTnyeckoe 3ansaTue 9

3anmyck MOJIETMPOBaHuUs KOJIOHHBI (2 yaca).
IIpakTnyeckoe 3ansitue 10

[IpocMoTp pe3ynbTaTOB MOETMpPOBaHUs (2 yaca).
IpakTnyeckoe 3ansiTue 11

3anosHeHHne crienupuKauy 11 KoJdoHHbBI Ne2 (2 yaca).
IIpakTnyeckoe 3ansitue 12

Pacuer pazmepor o6opynoBanus. Cocyasl (2 yaca).
IIpakTyeckoe 3ansaTue 13

[TpubnmxenHsIil pacuer (2 yaca).
IIpakTH4eckoe 3ansaTue 14

Bnustaue ¢gierMoBoro yucia Ha TUCTUIUIT (2 Jaca).
IIpakT4eckoe 3ansaTue 15

N3yuenue padotsl Monyns Tower (2 gaca).
IIpakTyeckoe 3ansaTue 16

Amnanu3 pacueta B moayse Tower (2 gaca).
Cemectp 8
Pa3zoen 2. Mooenuposanue xumuueckux npoyeccos 8 ChemCAD
IIpakTyeckoe 3ansaTue 17

Co3zanue TEKCTOBBIX OTYETOB (2 yaca).
IIpakTHyeckoe 3ansaTue 18

Pacuer nacoca (2 gaca).
IIpakTyeckoe 3ansaTue 19

Coznanue rpaguueckux oT4eToB (2 yaca).
IIpakTH4eckoe 3ansaTue 20

Hauano MmopenupoBanus B CTallHOHAPHOM peknuMe (2 Jaca).
IIpakT4eckoe 3ansaTue 21

TepmoaunamMuueckast Moies mpoiiecca (2 Jaca).
IIpakTH4eckoe 3ansaTHE 22

3ajanne BXOANIUX MOTOKOB (2 Jaca).
IIpakTyeckoe 3ansaTHe 23

BBon nmanubIx o6opynoBanus (2 daca).
IIpakTH4eckoe 3ansTHE 24

[TpoBepka kpuTHUECKON TeMITepaTyphl KOHACHCAINH (2 Jaca).



IIpakTH4eckoe 3ansATHE 25
[TpoBepka YMCTOTHI MOTOKA KyOOBOH KHIAKOCTH (2 Yaca).
IIpakTHyeckoe 3ansaTHe 26
[Tepepacuer ob6opynoBanus (2 yaca).
IIpakTHyeckoe 3ansTue 27
CBonHbIl oTueT (2 yaca).
IIpakTHyeckoe 3ansaTHe 28
[TocTpoenue cxembl pekTrduKanuu (2 yaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
He mianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIedeHue CAMOCTOATEIbHOM

pabéoTbI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUEHUE:
1. O6mas xapaktepuctuka mnaketa mozenupyromux nporpamm ChemCAD u ero ocHOBHbIE
pacyeTHble MOAYIIH.
2. Cnoco0bl M300pakeHUsl TEXHOJOTHYECKUX CXEM IPOM3BOJACTBEHHBIX INpoleccoB. [Ipumenenue
CTaHJAPTHBIX MUKTOIpaMM Uil H300paKeHHsl eAuHul obopynoBaHus (ammapatoB). CozgaHue
COOCTBEHHBIX IHUKTOTpaMM JUIsl  allaparoB  XUMHUYECKUX  MPOM3BOACTB. M300paxeHue
TEXHOJIOTUYECKUX CXEeM OOJBIIOro pa3Mepa € IMPUMEHEHUEM CIEelHaJbHOM MHMKTOIpaMMBbl,
MO3BOJISIONIEH (parMEeHThl TEXHOJIOTUYECKOH CXEMBbl MPEICTABIATh B BHUJAE OJIOKOB BXOJIHBIX H
BBIXO/HBIX [1aPaMETPOB.
3. @akrorpadpuueckass ©0a3a nanHbix (bJl) wusHnuBHMayansHBIX BemiecTB. CrnocoObl  BbeIOOpa
KOMIIOHEHTOB MHOT'OKOMITIOHEHTHOH cMmecu. Koppekuus nansbsix u3 b/l u BBog B B/l coGcTBEeHHBIX
JAHHBIX 110 CBOMCTBAM WHIMBHAYaJbHBIX BemecTB. OmnpeneneHue Kod3()(UIMEHTOB CBOWCTB-
3aBUCUMOCTEH 11 MHIMBUAYaJbHBIX BeIIeCTB perpeccueid. [IpuOiamkeHHOE BbIUMCIIEHUE
OTCYTCTBYIOIIMX B B/l CBOMCTB OpraHMYECKUX BEIIECTB MO CTPYKTYPHBIM COCTABIISIOIIUM MOJEKYJL.
PacueT cBOWCTB 1ceBA0 KOMIOHEHTOB HEPTAHBIX (PPAKIMIA 10 KPUBBIM Pa3rOHKU U MPHOIHKEHHBIH
pacyer CBOMCTB IICEBAO KOMIIOHEHTOB IO NPUOIMKEHHBIM TEMIEpaTypaM HX KUIEHUS. YueT
IEKTPOJINTUYECKONH AMCCOLMALMM IIPU ONPEACICHUN CBOWCTB HEOPTaHWYECKUMX BEUIECTB U HX
CMeCeH.
4. Pacyer CBONCTB MHOTOKOMITIOHEHTHBIX cMecell. Ilpumenenue skcneptHoit cuctembl ChemCAD
JUIsL OTIpeZIeNIEeHUs] ONTUMAJIBHOTO METO/Ia pacyeTa CBOMCTB Ui KOHKPETHOM MHOTOKOMIIOHEHTHOM
CMECH C 3aJaHHBIM JAMANa30HOM M3MEHEHMs TeMIepaTyp M JaBieHuil. OnpelneneHue ycaoBHM
¢azoBOro paBHOBECHs] B MHOTOKOMIIOHEHTHBIX cucreMax. OrmpeneneHue Kod(p(UINEHTOB
YpaBHEHMI, OIMCHIBAIOLINX DPAaBHOBECHbIE CBOICTBa cmecel, mMeTonoMm perpeccuu. ['paduueckoe
IpEJICTaBICHUE PE3yJbTAaTOB pacuera (a30BbIX PABHOBECUN U OIpe/eJeHHE MOJNHBIX (Da30BbIX
JarpaMM JiIsi MHOTO(a3HbIX MHOTO KOMIIOHEHTHBIX ITOTOKOB TEXHOJIOTMYECKUX CXEM IPOIIECCOB.
5. Pacuer cranuMoHapHBIX PEXHMMOB TEXHOJOTHYECKHX CXEM IpolieccoB. BbrIOOp cTaHIapTHBIX
€IMHUI] M3MepeHHs (U3MYecKuX eAuHuI. lcnoiab3oBaHWE COOCTBEHHOW CHCTEMBI H3MEpPEHHS
¢bu3nyecKux BETUYMH. 3aJjaHHe MapaMeTpoB IMOTOKOB M eauHUI] obopynoBaHus. OcoOeHHOCTH
3aJaHMsl TapaMeTPOB MOTOKOB JJISl PEUUKIMYECKHX (0OpaTHBIX) MOTOKOB TEXHOJIOIMYECKON CXEMBI
MIPOU3BOJICTB. ABTOMAaTHUYECKas MpPOBEpKa MPaBUJIBHOCTH 3aJlaHUSl MapaMeTPOB MOTOKOB M €IMHMII
000pyIOBaHUS /7S IPOBEJICHUS PACUETOB TEXHOJIOTUYECKUX CXEM.
6. KommbioTepHOE  MOJENMPOBAHME  CTAlMOHAPHBIX  PEKHUMOB  TEXHOJOTUYECKUX  CXEM
IIPOU3BOJICTBEHHBIX MPOLIECCOB.
7. IlpencraBieHue pe3yslbTaTOB KOMIIBIOTEPHOTO MOJEIUPOBAHUS TEXHOJIOTMUECKUX CXEM
IIPOU3BO/ICTB.
8. 'mapaBnudeckuil pacyer CUCTEM TPYOOIPOBOJOB ¢ (PUTHHTaMH, BEHTUISIMU U HACOCAMHU.
9. Pacyer 0JHOINOTOYHBIX, JBYXIMOTOYHBIX U MHOTOIOTOYHBIX TEIUIOOOMEHHUKOB, a TAKXKE IEYEH.
N300pakeHre TEMJIOBbIX KPUBBIX M NMHUHY-aHAIN3. KOHCTPYKIMOHHBIA pacyeT Ternao0OMEHHHMKOB
CJIEIYIOIINX THUIIOB.



10. KuHeTn4eckuii pacyeT CTallMOHAPHBIX PEKUMOB PEAKTOPOB ¢ MEUIAJIKOW € PEAKLIUAMHU B JKUJIKON
WY apoBOH (azax U COOTBETCTBEHHO PAaBHOBECHBIM HCIIAPEHHEM MIIM KOHJAEHCAIMEN 4acTH MOTOKa
pearupytoueil cmecu. KnHeTnueckuii pacueT HeCTallMOHAPHBIX PEXUMOB PEAKTOPOB C MEIIATIKOM C
KOHTypaMH yIIPaBJICHMs, BKIIOYas KacKaJHoe peryaupoBanue. OlpeneneHue KUHETHYECKHUX
MapaMeTPOB YPAaBHEHUI CKOPOCTU T'E€TEPO-KATATUTHUUECKUX PEAKLMI U CTENEHEH YpPAaBHEHHH 3aKOHa
JEUCTBYIOIUX MACC METOJOM PETPECCHUH.
11. Kunernueckuil pacyer CTALMOHAPHBIX PEXKHMOB TPYOUaTHIX PEAKTOPOB C pPa3TUYHBIMU
peKUMaMM JBM)KEHHUSI TEIUIOHOCUTENS (IIPSIMOTOK M HPOTUBOTOK). ['paduueckoe npencraBiieHue
npoduieil I3MEHEHUS TapaMeTPOB peaKTopa o UIMHE armapara.
12. PaBHOBeCHBINI pacdyeT XUMHUYECKMX PEaKTOPOB C 3aBUCHUMOCTBIO KOHCTAaHTBl PAaBHOBECHUS OT
TEMIEPATypbl U CTENEHSAMU IPEBpAIICHUs pearcHTOB (KOHBepcHeil). Pacuer crexnmoMeTrpruuecKkoro
peaktopa. Pacuer peakropa ['n66ca.
13. ITpuGinKEeHHBIA TPOEKTHBIM pacdyeT PeKTU(PHUKAIIMOHHBIX KOJOHH 10 KIFOYEBBIM KOMIIOHEHTAM.
Pacuer aOCOpOLMOHHBIX M PEKTU(UKANUOHHBIX KOJOHH C TEOPETHUECKUMH TapesKaMu JUIs
paszieneHus yrieBoJOpOIHbIX cMecel. Pacuer aOCcOpOLMOHHBIX M PEKTU(UKAITMOHHBIX HACAJOYHBIX
U Tapeab4aThiX KOJOHH C Maccolepenayeil, K TapesloK U XMMUYECKHUMHU PEaKLUsAIMU B KUAKOW U
napoBoi (pazax. PacueT CIOXXHBIX KOJOHH AJIsi pa3zieieHus HePTAHBIX (QpaKmuii coO CTPUIIICPAMH,
LUPKYJISALUOHHBIM OpOILIEHMEM M OOKOBBIMM TEIUIOOOMEHHUKaMU. KOHCTPYKIIMOHHBIH pacyer
TapeapyaTblX M HAcaJOYHBIX KOJOHH C PA3JIMYHBIMU TUIIAMHU TapesioK (KJIAllAHHBIX, CUTYATBIX U
KOJIMAYKOBBIX) M HAacaJoK (PeryysipHbIX M HeperyyispHbXx). PacdeT KOJIOHH NepuoauuecKoi
pexTudukanuy. Pacyer HeCTalMOHAPHBIX PEKUMOB a0COPOLIMOHHBIX U PEKTH(DUKAITMOHHBIX KOJIOHH
C KOHTYPAaMH YIPaBIIEHUS, BKIKOYasi KACKaJHOE PEryJIUpOBaHUE.
14. Pacyer paBHOBECHBIX HCHApUTENEH C ONHOM W ABYMS SKHIKAMH (a3aMH, KOJOHHBIX
JKCTPAKTOPOB, CENapaTOpOB KOMIIOHEHTOB U alllapaToB BHICOKOTO JABJICHMUS.
15. Pacuer HacocoB, KOMIIpeccOpoB, TpyO, amadparMm, KJamaHOB W PETYIUPYIOIIUX KJIalaHOB.
Be100op perynupyrommx KianaHos.
16. Pacuer anmaparoB ¢ TBepJ0H (a3bl.
17. KoMnbroTepHOE MOAEINPOBAHNE TEXHOJIOTHUECKUX ITPOLIECCOB.
18. B3aumogeiicrue onepaunonHoit cpeasl ChemCAD ¢ komnonentamu Microsoft WINDOWS u ¢
JPYTHMMH ONIEPALlMOHHBIMU CHCTEMaMHU.
19. Bzaumopeiicteue onepannonHoi cpeapl ChemCAD ¢ pa3nuuHbIMH POTPaMMHBIMU MOJYJISIMU
CHCTEM aBTOMaTHU3upoBaHHOTrO mpoekTupoBanus (CAIIP).

Jlis caMocCTOSITENbHOM pPAabOTHl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCLUIUINHBI ¥ U3[JaHUS U3 CIMCKA MPUBEJECHHON HU)KE OCHOBHOM U TOTIOJHUTEIBLHON JIMTEPATYPBHI.

4.1.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PT'P, PIIP

He nnanupyercs.

4.1.2.6. IlpumepHbIi epedyeHb TeM KYPCOBbIX padoT (IPOEKTOB)
He mnanupyercs.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
B npouecce m3yueHus NUCHMIUIMHBI TPUMEHSETCS KOHTAKTHAS TEXHOJIOTHS IPEToJaBaHUs
(32 HCKJIIOYEHHEM CaMOCTOSITENIbHO M3y4aeMbIX CTyAeHTaMHu BompocoB). [lpu mnpoBenenuu
MPAKTUYECKUX PadOT MPUMEHSIETCS UMUTAIMOHHBIN WM CUMYJISIIMOHHBIN moaxoa. [llaru permenus
3a7a4 CTyJAEHTaM JAEMOHCTPUPYIOTCS TMPU MOMOIIM MYJIbTUMEAUWHOW TEXHUKU. B nanmpHeimem
CTYJIEHTBI CAMOCTOATENbHO PEIIA0T AaHAJIOTMYHbIE 33/IaHHUS.

6. OnleHOYHBIE CPeICTBA /15l TEKYIIEro KOHTPOJISI yCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecraluu 1o urToraMm OCBOCHUA JUCHUIIJINHDBI.
@DOH/IbI OIICHOYHBIX MATEPHATIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.



7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecieYeHne JUCIIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPATypa M0 AMCHUILIIMHE

1. MaremaTuiyeckoe MOJECIUPOBAHUE XUMHUKO-TEXHOJIOTMUECKUX CUCTEM C HCIOJb30BaHHUEM
nporpammbl ChemCad : yuebHO-meTonmueckoe nocodue / cocrasurenu H. H. 3ustnunos, T. B.
Jlantera, JI. A. PwsokoB. — Kazanp : Kazanckuii HaIMOHAIBHBIA HCCIIEAOBATEIbCKUM
TeXHOJIOTH4ecKui yHuBepcurter, 2008. — 161 c. - http://www.iprbookshop.ru/62484

2. CucTeMHbIN aHAJIN3 XUMUKO-TEXHOJIOTMUYECKUX MPOIECCOB C UCIOJIB30BAHUEM MTPOrPaMMBbI
ChemCad : yuebHo-meroamueckoe nocodbue / H. H. 3ustnunos, T. B. Jlantea, /. A. Psoxos, H. 1O.
boryna. — Kazanup : Ka3aHckuil HalnMOHAJIbHBIA HCCIECNOBATEIBCKUN TEXHOJIOTHYECKUI
yauBepcuret, 2009. — 212 ¢. - http://www.iprbookshop.ru/62670

3. BopoOweB, E. C. Metonbl kuOECpHETHKM B XUMHUYECKOHW TEXHOJOTHH. Peanm3anus
OCHOBHBIX BBIYHCIUTENIBHBIX MeTOn0B B makere MS Excel u cpenctBamu MS VBA : yueGHoe
nocoobue / E. C. BopooOwreB, ®. M. BopoObeBa. — Kazanp : KazaHckuii HalmoHaJIbHBIN
HCCIIE0BATEIBbCKUI TEXHOJIOTMYECKUI YHUBEPCUTET, 2015. — 104 C. -
http://www.iprbookshop.ru/62194

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOAUYeCKasi JJUTEPATyPa M0 AUCHUILINHE

1. Axmagues, @. I'. MaremaTuueckoe MOJECIUPOBAHHE U METOJbI ONTHMH3AINH : Y4eOHOE
nocobue / @. I'. Axmagues, P. M. I'mnbdanoB. — Mocksa : Aii [Tu Ap Menua, 2022. — 178 ¢. -
https://www.iprbookshop.ru/116448

2. IlerpoB, U. b. BBenenne B BBIYUCIUTENBHYIO MaTeMaTUKy : ydeOHOe mocodme / U. b.
[TetpoB, A. U. JlobanoB. — 4-e uzn. — Mocksa : Hnatepuer-Yuusepcuter MHbopMannoHHBIX
Texuonoruit (MHTYUT), Aii ITu Ap Meaua, 2022. — 352 ¢. - https://www.iprbookshop.ru/120474

3. MeToapl BBIYHUCIUTENHLHON MaTeMaTHUKU IJii TEXHUYECKUX CIEHUaTbHOCTEH : ydeOHOe
nocobue / B. b. BaiiGypun, A. C. Po3zos, H. FO. XopoBomgosa, A. A. Hukudopo. — Caparos :
CapaToBCKMII  TOCyJapCTBEHHBIM  TexHHWYeckuid  yHuBepcurer, 2021. — 90 cC. -
https://www.iprbookshop.ru/122630

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYIIeCTBJIEHMH 00Pa30BaTeJILHOIO NMpoecca Mo JUCHUILUIUHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHus: 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  mpolecce  HMCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
pealM30BaHHBIE  HAa  OCHOBE  HMH(OPMAIMOHHO-OOpa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITUOHHON CETH UHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOINIECKIX MaTEPHAJIOB B DJIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBME YYAaCTHMKOB 0Opa30BaTENLHOTO IIpolecca Yepe3 JIOKAIbHYIO CeTh
uHcTUTYTa U VIHTEpHET;

- IPEJIOCTaBIIEHNE CBEICHUI O pe3ynbTaTax yueOHO! NeSTeNbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaromerocs.

WHudopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

LUTdopym - http://citforum.ru/

[IporpamMmMHoOe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Google Chrome (JIutiensuonnoe cormnamenue Google)

Microsoft Windows 10 Professional (ITporpamma Microsoft Azure Dev Tools for Teaching
(Order Number: IM126433))

7.4. Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«/HTepHeT», He0OXOAUMBIX VISl 0CBOCHH S JUCIUILIHHbBI
iprbookshop.ru
citforum.ru



mivlgu.ru/iop

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

JlexuroHHas ayaguTOpUs
npoektop NEC Projector MP40G: noyroyk Acer 5720G-302G16Mi.

KomnbroTepHslii ki1acce
10 xomnwrorepoB Intel Core 13-2100; 5 kommbroTepoB Pentium CPU G4620, 3.70 GHz.

9. MeTounquKne YKa3aHusd 110 OCBOCHUIO THCHMUIIJIMHBI

Jlisi  yCTIEIIHOTO OCBOCHHSI TEOPETHUYECKOT0 Marepuana OOYYaloUIUiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHIYEMON OCHOBHOW M JOIMOJIHUTENIBHOW JINTEPATyphl; YTOUHSAET y NPEnoJaBaTess,
KaKUM JIOTIOJIHUTEIBHBIM MOCOOUSIM CIEAYeT OTAaTh MPEANOYTEHUE; BEAET KOHCIEKT JICKIUN u
npopalaThIBaeT JEKIIMOHHBIN MaTepHrall, OJIb3YsICh KaKk KOHCIIEKTOM, TaK U y4eOHBIMU TOCOOUSIMH.

Ha mnpaktuueckux 3aHATUAX IPOWJIEHHBIM TEOPETUYECKUA MaTepuan IOAKPEIUIIeTCs
pELIeHUEM 33]1a4 110 OCHOBHBIM T€MaM AUCIUIUIMHBL. 3aHATHS IPOBOASTCS B KOMIIBIOTEPHOM KJlacce,
UCTIONB3Ysl  CHENHMajbHOe TporpaMMHoe obecneduenue. Kaxmoit moarpynme oOydaromuxcs
MIpEenoiaBarelib BbIJAET 3a/lauy, CBS3aHHYIO C HCIIOJIb30BAHMEM XHMHMUYECKUX mporpamMm. B koHne
3aHATUS OOydaromme JeMOHCTPUPYIOT TIOJYYEHHBIE pe3yJabTaThl NPENoAaBaTeNlio W TpHU
HEO0OXOIUMOCTH JeNaloT padoTy HaJl OMIMOKaMHU.

CaMmocrosiTenbHasi paboTa OKa3blBA€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyaylIero crenuanucTa, OHa MiIaHupyeTcs 00yJarouMcs caMoCTosATeNbHO. Kaxplil o0yyaronuiics
CaMOCTOSITENILHO OIpEAEIsieT PEKUM CBOECH padoThl U Mepy TpyJa, 3aTpauyuBaeMOro Ha OBJIAJCHHE
yueOHBIM coAepkKaHUeM AUCUUIUIMHBL. OH BBINOTHSET BHEAYTUTOPHYIO pPadOTy U H3Yy4YCHHE
pa3zeNoB, BBIHOCHMBIX Ha CAaMOCTOSATEIBHYIO paboTy, MO JIMYHOMY WHIUBUIYaTbHOMY ILUIaHY, B
3aBUCUMOCTH OT €ro MOArOTOBKH, BPEMEHH U JIPYTUX YCIOBUH.

dopma 3aKITIOYHUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTaluu — 3K3aMeH. [[ns
MPOBEJICHUS MPOMEKYTOYHON aTTECTAIllMU MO0 AUCHUIUIMHE pa3padoTaHbl (POHT OIEHOYHBIX CPEACTB
u OasIbHO-pEHTHHIOBasl CHUCTEMAa OICHKHM Y4eOHOM JesTenbHOCTH CTyAeHTOB. OlleHKa 110
JTUCITUIIIMHE BBICTABISETCS B MH(OPMAIIMOHHOW CHUCTEME W HOCUT HMHTETPUPOBAHHBIN XapakTep,
YUYUTBHIBAIOUIUN PE3YJIbTaThl OLEHUBAHUS YYACTHS CTYICHTOB B ayAWUTOPHBIX 3aHSATHUSAX, KAUECTBA U
CBOEBPEMEHHOCTH BBINIOJIHEHHS 3aJaHU B XOJ€ W3Y4YEHUs JUCLUIUIMHBI U IMPOMEKYTOUHOH
aTTeCTalUN.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas mexHOA02Us
HeOP2aHUYeCcKUx 6eujecms
PaGouyto nporpammy coctaBui cm. npenodasamens lllapanosa E.B.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 18 ot 11.05.2022 ropa.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAO0OpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 12.05.2022 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(IToxmuce) (®.1.0.)




JIuer aktyanuzanum padoyeii nporpaMMbl AU CHUIITHHBI

[Tporpamma ogo0peHa Ha

y4eOHBIH TOJI.

[Tporokon 3acenanust kKageapnl Ne

3aBenyrommii kKageapoit

[Tporpamma ooOpeHa Ha

[Tporokon 3acenanust kKageapnl Ne

3aBenyronmii kKageapoit

[Tporpamma otobpeHa Ha

oT 20 ropna.
(IToxmuce) (®.1.0.)
Y4eOHBIH TO/I.
oT 20 ropna.
(ITonmuce) (®.1.0.)

YUeOHBIH TO/I.

[Tporoxon 3aceqanus kageapnl Ne

3aBenyromuii kageapoit

oT 20 ropa.

(ITonmuce) (®.1.0.)



Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO AUCIHUIIINHE
BBI‘-II/ICJII/ITGJIBHBIG METOABI B TEXHOJIOTUHN HCOpFaHI/I‘IeCKHX BCIICCTB

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

Temel 11 yCTHOTO onpoca:

Jlst wero ucnonbiyercs nporpamma ChemCad?

Ha xakue obnactu genurcs HHTEpQeic 3Toil mporpaMmbl?

KaxkoBo conepxanue [lamutper moneneit mporpammsl ChemCad?

Yrto MOXKHO JieniaTh B paboueM MpOCTPaHCTBE MPOrpaMMbl?

Kakum 00pa3oM co3gaTh HOBYIO 331a4y B Iporpamme?

Kakue B nporpamme ChemCad cymiecTByrOT aHeau HHCTPYMEHTOB?

Kakue ¢pynkuun npegoctasiser ['1aBHOE MEHIO TPOrpaMMBbl?

OObsicHUTE TIOHATUSA MACIITA0OMPOBAHUS W TO3UIIMOHUPOBAHUA OOBEKTOB B pabouem
IIPOCTPAHCTBE IPOIPAMMBI.

Uro npeacrasisieT co00il MOJIETUPOBAHKUE B IPOrpaMme?

C gero HyXHO HadaTh MojaenaupoBanue B nporpamme ChemCAD?

KaxoBbl 3Tansl MoaenupoBaHusi IPoOLECCOB B Iporpamme?

Kak 3agath equHUIBI N3MEPEHUS MOACIUPOBAaHNUSA?

UYro takoe nmpoduiab eAMHUL H3MEPEHHSI B Tporpamme?

Yro Takoe cxema MOAEIUPOBaHUA?

UYro Takoe MOTOKH B CXEME MOJAEIUPOBAHUA?

UYro Takoe ba3a 1aHHBIX KOMIIOHEHTOB B IIpOrpamme’?

Kakum o06pazom pabotaer Macrep TepMoIuHAMHUKH?

Jlia gero B CxemMe MOAEIMPOBAaHNUS UCIIOIB3YIOTCS BXOAIIME TOTOKH?

Kakum o00pa3oM H3MEHUTH JaHHbIE, KOTOpPbIE COJIEPXKUT BXOJAIIMA IOTOK B CXeMe
MOJIeIUPOBaHUsA?

KaxoBbl TepMOIMHAMUYECKHE CBOWCTBA BXOIALINX TOTOKOB?

Kakumu crioco6aMu MOKHO 3a/1aTh KOJMYECTBEHHOE COJIEpXKaHME BELIECTB BO BXOJAIIEM
MOTOKE BELIECTB?

OT uero 3aBHUCUT COCTaB JIaHHBIX, KOTOpbIE BBOJAT Ul HCIOJIB3YEMOro OOOpYAOBaHHS B
nporpamme?

Kak npousBoautcs 3amyck MoJEIMpOBaHus B Iporpamme?

Kakum 06pa3oM MOKHO BU3yaJIu3UpPOBATh PACUEThl, IPOBEICHHBIE B ITporpaMme?

KakoBbI OTIIMUNS TOYHBIX PacyeTOB OT MpHOIMKEeHHbIX B porpaMmme ChemCAD?

Kak onpenenuts pazmepsl 000pya0BaHus, UCIIOIb3YEMOIO B pacueTax?

Kakune xapakTepucTUKU n3MepsseMoro 000pyJ0BaHUs PACCUUTHIBAET Mporpamma?

B kakux ciyyasx MOXKHO UCIOJIb30BaTh MPUOJIMKEHHBIN pacyeT, a B KAKMX — TOUHBIN?

Kakue naHHble yYUTHIBAIOTCS MIPU TOYHBIX U MPUOIMKEHHBIX pacyeTax KOJOHHBI?

Kaxue xapakTepucTHKU MOKHO MOJTYYUTh, IPUMEHUB (YHKIIMIO ONpPENEICHUs pa3MepOB JUIs
KOJIOHHBI?

Kaxue monynu B nporpamme ChemCAD npennazHayeHsl A1 MOJIETUPOBAHUS KOJIOHH?

Kaxue mapameTpbl KOJIOHHBI HY’KHO 33JaTh B IpOrpamMme JUIsl ee pacuera?

Uro BkIOUaeT B ceds pacyeT KojaoHHbI B nporpamme ChemCAD?

KaxoBsl pe3ynbTarsl pacuera Moaynst Tower?

C Kako# 1enbio B MpOrpaMMe MOTYT CO3JaBaThCsl TEKCTOBBIE OTYETHI?

Kakue mporpamMmel MoryT ucroibs3zoBaTbes nporpamMmoil ChemCAD st orobpakeHus u
reyaTtu oryera’?

KakoBa QyHKIIUSI CBOJHBIX OTYETOB B Iporpamme?

Kaxue BUIBI TEKCTOBBIX OTYETOB MOXKHO CO34aTh B IporpaMme?

JU1s 9ero MCnob3yroTes rpaduyeckue OT4eThl B porpamme?

Kakue Buapl rpaduueckux oT4ETOB MPEOCTaBISIET IpOorpaMma?

Kak BbImoHsAeTCs pacueT TeXHOJIOrn4eckoii cxemsl B mporpamme ChemCAD?



Yro JOJIDKHO OBITH COCAMHCHO IIOTOKAaMM B CXEMax MOJACIIHMPOBAHUA B MPOrpamMme

ChemCAD?

SIBnisieTcst M npeiokeHne MacTtepa TepMOAMHAMUKY €IMHCTBEHHBIM U ITO4eMy?
Kakue napamerpsl IOTOKa IIporpamMma 3aJaeT caMOCTOSATENIbHO?

Kax HOpMasin30BaTh KOMIOHEHTHBIN COCTaB MOTOKA?
Kak yBenuuuTh ornpeesieHHblN y4acToK rpaguka B mporpaMme?

Kak nmpoBeputh cocTaB KyOOBOTO TOTOKA B 000PYA0BaHUN PEKTH(HUKALIAN?
Yro Takoe yMcToTa Ky0OBOIO NOTOKA?

Kak npousBectu nepepacuer 000opy1oBaHus B cxeme?
Kak 3a1aTh Hy’)KHYIO0 KOHIIEHTPALIMIO BEIECTBA B KyOOBOM IIPOAYKTE?

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIer0 KOHTPOJIA M0 BUIAM Y4eOHbIX PadoT /sl CTY/IeHTOB

Peiitunar-konTpois 1

4 npaktryeckux 3aHsaTus (7
CeMecTp), 4 MPaKTUUECKUX
3aHsTHS (8 ceMecTp), YCTHBIN
OIpoC

16 (7 cemectp), 10 (8 cemectp)

PeiiTuHr-KOHTpOIIH 2

4 npaktryeckux 3aHsaTus (7
CeMecTp), 4 MPaKTUUECKUX
3aHsTUS (8 ceMecTp), YCTHBIN
OIpoC

16 (7 cemectp), 10 (8 cemectp)

Peittunr-xkontponis 3

8 npaktuyeckux 3anstus (7
ceMecTp), 4 MPaKTUYECKUX
3aHsTHS (8 ceMecTp), YCTHBIH
OIIpOC

32 (7 cemectp), 20 (8 cemectp)

Ilocemenue 3anaTuit
CTYICHTOM

8 (7 cemectp), 8 (8 cemecTp)

JlonmotHUTE IbHBIE OaJUTBI
(6onychI)

5 (7 cemectp), 5 (8 cemectp)

BrinosiHeHuE ceMecTpoBOro
IJIAHA CAMOCTOSITENBHOM
paboThI

23 (7 cemectp), 7 (8 cemectp)

2. IIpoMeskyTOUHASI ATTECTAIMS 1O IMCIUTIIHHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOI.
Ilepeuenn npakTHYecKuX 3a1a4 / 3aJaHUil K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (nmpu

TeMsbl a1t YCTHOT'O OIipoca:

OIIK-6

bnox 1 (3HaTh)

HAJTHYMH)

OcHOBBI (hyHKIIMOHUPOBAHUS KOMITBIOTEPA, €r0 Ha3HAYEHHUE B Mpoliecce 00yueHHs! CTyICHTA.
OCHOBBI XHMUYECKOH TEXHOJIOTHUHU B IIPOMBIIIICHHOCTH.
Wutepodeiic mporpammer ChemCad.

OcHoBHble MOy 000pynoBanus nporpammbl ChemCad.

[TocnenoBarenbHOCTh COCTABIEHUS XMMUYECKOM MOJENN IIPOLECCA B IPOTPAMME.
Bunet pacueron B nporpamme ChemCAD.
Kakas mH(popmaims reHepupyercst mporpaMMoil B MpoIecce MOJCTUPOBAHUS XUMHUYECKUX

IIPOIIECCOB.

I'paduueckue MoaenH MPEACTaBICHUS JUHAMUKNA XUMHUYECKUX MTPOIECCOB.
Yro Takoe TepMOAMHAMHMKA XUMAYECKOTO IPOLIeCCa.
Uro Takoe CBOJHBIE OTYETHI B IPOrpaMMe.




KakoBbI cBOMCTBAa XMMUYECKUX 3JIEMEHTOB, UCIIOJIb3YEMBIX B XUMUYECKON TPOMBIIIUIEHHOCTH

Kakme xumuueckue BelIeCTBa MCHOJB3YIOTCS Uil MPOMBIIUIEHHOTO IPOU3BOJCTBA
MPOIYKIINH

Kakue Bbl 3HaeTe TexXHHMYECKHE CpEACTBAa [UIsi HM3MEPEHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOI0 IIporecca

Kaxue marepuaibl 17151 IPOMBIILIEHHOTO MPOU3BOICTBA MPOIYKIMKN Bbl 3HaeTe

Kaxkoe o0opynoBaHue uCnosib3yeTcsi Ha XUMHUUYE€CKOM MPOU3BOJICTBE.

KaxoBbl METObI MOTYYEHHUSI XUMHUYECKHX BEIIECTB U MAaTEPHUAJIOB C IMOMOIIBI0 XUMHUECKUX
IIPOLIECCOB

KaxoBbl cBOMCTBa MaTepHraioB U TOTOBOM MPOIYKIIMU HA XUMUYECKOM ITPOU3BOJICTBE

Kaxk paccuntarb cTOMUMOCTH OCHOBHBIX IIPOM3BOJICTBEHHBIX PECYPCOB

Kak nonay4uth HaydHO -TE€XHUYECKYIO HH(OPMALIHIO B 00JIACTH XUMUYECKOW TEXHOIOTHH

Kaxkue Bl 3HaeTe MeTo/1b1 OIIpeiesieHHs] COCTABOB BEILIECTB M MAaTEPUATIOB

bnok 2 (ymers)

OCHOBHBIE XUMHUYECKHE TE€XHOJIOTUYECKUE MPOLECCHI, MPOUCXOAIINE Ha IPOU3BOJICTBE HA
OTJENBHBIX MPEINPUATHIX TPOMBIIIIICHHOCTH.

Lleno4ku, UIUTIOCTPUPYIOLIME B3aUMOIEHCTBHE XUMUUYECKOI0 000pYyI0BaHUS ¢ XUMUYECKUMU
KOMITOHECHTaMH.

@opMbl 3alOJHEHUS CBOWCTB OOOpPYAOBaHMWS I 3aJaHus XUMUYECKHUX I1apaMeTpoB
IIPOLIECCOB.

Kak mpou3BoauTCsS  MOJENMPOBAaHHME XUMMYECKMH  @polecc C  ONpeAe’eHHbIMU
KOMITOHEHTaMH.

Pacuet pazmepoB 000pya0BaHus, HCIOIB3YEMOTO B IIPOrpaMMe.

Kak co3maroTcst TEKCTOBBIE OTYETHI IO UTOTaM MOJICITUPOBAHUSI.

Kak co3pnarorcs rpaguueckre oTueTsl 10 UTOraM MOAEIUPOBAHUS IPOLIECCOB.

Kak pactmmdpoBars TepMOAMHAMUYECKYIO MOJIENb IPOIECca, MPEAIOKEHHYIO MPOrpaMMon
JUI JAaHHOTO 000pPYI0BaHUS U KOMIIOHEHTOB.

Kak cocTaBuTh CBOJHBIN OTYET M0 XUMHYECKOMY MOJISITUPYEMOMY IPOIECCY B IPOTPaMME.

Kak ncnosnp30BaTh 3HaHUS CBOMCTB XMMHUYECKHUX 3JI€MEHTOB, COeIMHEHUH 1 MaTepHasoB

Kak nmprMeHsTh METO/IbI OTIPE/IEICHNUS] COCTABOB BEIIECTB M MAaTEPHAIIOB

Kak nmpuMeHsATh TEXHUYECKHE CPEACTBA ISl U3MEPEHHsI TapaMeTpoB Mpolecca

Kak mpuMeHsTh METO/IbI OTIPEIEICHUS] CBOMCTB BEIIECTB U MaTEpPHAaJIOB

Kak ocymecTBiaTh IpoBepKy NpaBUIIbHOCTH padboTs! porpaMmel ChemCAD

Kak mnonps3zoBathcsi ¢yHkimoHasoMm mnporpaMMmbl ChemCAD nist ompesneneHusi COCTaBOB
BEIIIECTB

Kaknm 00pa3oM OCYIIECTBIATH OIEHKY Pe3yJIbTaTOB aHAJHM3a MPOBEICHHBIX BHIYHCICHUN B
nporpamme ChemCAD

Kak ompenennTe CTOMMOCTh OCHOBHBIX IPOM3BOJICTBEHHBIX PECYPCOB C HCIIOJIB30BAaHHEM
nporpammbl ChemCAD

Kak 6onee nonpo6HO n3yunTh BO3MOKHOCTH nporpammbl ChemCAD

Kakum oOpa3oMm pa3pa®oTaTte NpPOEKT MO MepepadoTKe BEIIECTB C HCIOJIb30BaHHEM
nporpammbl ChemCAD

brok 3 (Bmanets)

[IpueMbl NpOEeKTUPOBAHUS XUMUYECKUX TEXHOJIOTMUECKHUX MPOIIECCOB HAa MPOU3BOJICTBE.

MeToaoa0rust MPOEKTUPOBAHUS XUMUIECKUX TIPOIIECCOB B MTPOMBIIIIIICHHOCTH.

Haznauenne u (YHKIIMOHUPOBAHHE OMPEACIEHHOTO XUMHUYECKOTO OOOpyIOBaHUS B
XUMHYECKON TEXHOJIOTHH.

XapakTepUCTUKH U CBOWCTBA XMMHUYECKUX KOMIIOHEHTOB, KOTOPBIE YACTO HCIOIB3YIOTCS B
TEXHOJIOTHYECKHUX MPOIECCaX MPOMBIIIIIECHHOCTH.

[Tpuembl aHanmM3a MOMYYEHHBIX PE3yIbTATOB, CMOJCIHUPOBAHHBIX MPOrPaMMOU B MpoOIecce
pacdera 000pyI0BaHHMS.



[Ipuembl HCIONB30BaHMA 3HAHUKH O pa3Mepax TEXHOJIOTMYECKOTO OOOpYyIOBaHUS B
MIOCTPOEHNH TEXHOJOTMYECKOW CXEMBI IPOLECcca B Iporpamme.

MeToauka TpaKTOBKM TEKCTOBBIX OTUETOB 110 MOJIEIMPOBAHUIO XUMUYECKUX ITPOLIECCOB.

CnocoOwl  pacuinpoBku TpaduyecKuX OTUYETOB MO MOJEIMPOBAHUIO TEXHOJIOTMUECKUX
IIPOLIECCOB.

Meroavka COCTaBIEHHS TEPMOAMHAMUYECKOM MOJEIM XUMHUYECKOro Ipolecca B
IPOMBIIIJIEHHOCTH.

Kak nonp3oBarbcst MeToAaMHu ONPEETICHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB, MTOJIYYEHHBIX C
ucnonb3oBanueM mporpammsl ChemCAD

Kaxk pacuetsl, npoBeaennbie B nporpamme ChemCAD, MoryT 3alidTUTh NPUPOIHYIO CPEIy
OT 3arpsi3HEHUs

Kaxk ocymecTBisifoTCsl XMMHUYECKUE TEXHOJIOTUYECKHE MPOLECCHl HA TPOU3BOJICTBE

Kak co3mare XMMHYECKYI0 CHCTEMY Ha IPOM3BOJACTBE C HCIIOJIB30BAHUEM pPE3YJbTATOB
BBIYHCIICHHH, MPOBeJIcHHBIX B mporpamme ChemCAD

Kak 3amaTh Hy)KHBIE TapaMeTpbl pacdeToB U u3Mepenuii B nporpamme ChemCAD

Kak ocymiectBisiercs munamudeckoe mojenupoanue B nmporpamme ChemCAD

Kak cripoekTrpoBaTh HOBBIE TPOTPaMMHBIE TPOAYKTHI B iporpamMmme ChemCAD

Kakum o6pasom ocymectBisiercss B3auMocBsizb mporpammbl  ChemCAD u  apyrux
IPUKIIAIHBIX KOMIIBIOTEPHBIX IPOrpaMM

Kakue xoMnbroTepHbIe MPOrpaMMBbI HCTIONB3YIOTCS B MporpaMMHoM Komiuiekce ChemCAD

Kak cmonenupoBaTh CIIOKHBIE XMMHMYECKHE amnmaparbl M CHCTEMbl B IPOrPaMMHOM
komiuiekce ChemCAD

MeTtoauyeckue MaTepuabl, XapaKTepU3yOIIUX NPoLeIypPbl OLleHNBAHUS

WHauBUyanbHbIM ceMECTPOBBIN PEUTHHT CTYAEHTa (POPMUPYETCSI HA OCHOBE JICHCTBYIOIIETO
B BVY3e Ilonoxenus "O mnpoBeaeHUM TEKYLIETr0 KOHTPOJSL YCIEBAEMOCTH M IPOMEXKYTOUHOM
aTTecTtanuu odyJarommxes'.

B Teuenune 7 cemecTpa CTyAEHT MOJy4yaeT Oalljibl yCIIEBAEMOCTH 3a BBIIIOJHEHHE BCEX BHUJIOB
y4eOHBIX MOPYYEHUI: MOCeIeHNnE JIEKLUH, BBIMOJIHEHHE NTPAaKTUYECKUX padoT. 3a4eT BBICTABISACTCS
B CJIy4ae, €CJIi UTOroBasi OLIEHKA CTyJIeHTa cOCTaBisieT He MeHee 50 OaioB.

B 8 cemecTpe Ha OCHOBE KOHTPOJIBHBIX BOIPOCOB K MPAKTUYECKUM 3aHATHAM (OPMHUPYIOTCS
WHAUBHUyaJIbHbIE 3aJJaHus JAJIs KaKJI0TO CTyJAeHTa. B pe3ynpTaTe BBISBISETCS MPOLIEHT NMPAaBUIbHBIX
OTBETOB, HA OCHOBaHMM 4ero GopMUpYeTCs MHAUBUIYAIbHbIM CEMECTPOBBIM peUTHHT cTyneHTa. Ha
OCHOBE TUIIOBBIX KOHTPOJIbHBIX BOIPOCOB (POPMUPYETCSI TEMATHKa 3K3aMEHAI[MOHHBIX OMIIETOB U C
Y4E€TOM KauecTBa OTBETOB Ha JK3aMEHAIIMOHHBIE M JIOIOJHUTENIBHBIE BOIPOCHI HK3aMEHATOpPA, C
Y4€TOM CEMECTPOBOI0 PEUTHHIa ONpeesieTcs SK3aMeHallMOHHAs OLIEHKA.



MaxkcumanbsHast cymMmma 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.

Onenka | Onenka no nikaie Oo6ocHOBanue Yposenw

B chopmuposannocmu
Oamnax KomnemeHyuil
bonee | «OTmmuHO» Coneprxanue Kypca OCBOECHO Buvicokuii ypoeenn
80 MOJTHOCTBIO, 06€3 TIPo0eoB,

HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBINTOJHEHBI, KAYECTBO X
BBIITOJHEHUS OI[CHEHO YUCIIOM
0ay10B, OJIM3KUM K MAaKCUMAJIbHOMY

66-80 | «Xopormo» Coneprxanue Kypca OCBOEHO Ilpoosunymotii
MTOJIHOCTBIO, 0€3 MpoOeoB, YpoeeHb
HEKOTOPBIC MPAKTUYCCKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHUATIOM
c(OpMHPOBaHBI HEAOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBITTOJIHEHBI, KAYECTBO BBITIOJTHEHUS
HU OJIHOTO M3 HUX HE OIICHECHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIC BUJIbI 331aHUI
BBITTOJIHEHBI C OMIMOKaMH

50-65 | «YmoBieTBOpUTETHHOY ConeprxaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTUYHO, HO MTPOOETIBI HE HOCAT
CYIIIECTBEHHOI'O XapakTepa,
HE00XOIMMBIE TIPAKTUIECKHE HABBIKA
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE U3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OIMOKH

Menee | «HeynosnerBoputenbHo» | ComepxaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 He0OXO0/IMMBbIE TPAKTUUYECKHE HABBIKU | chopmuposanvi
paboThl HE CHOPMHUPOBAHEI,
BBITIOJTHCHHBIC YU€OHBIE 3aJaHuUs
CoJIep>KaT rpyObIie OMUOKH

3. 3agaHus B TecTOBOI (popMe MO TUCHHUILINHE

[Ipumeps! 3ananuit:

UYro Takoe cxema MoaenupoBanus B mporpaMmme ChemCAD

- 3TO HOCIJIEAOBATENBHOCTh ONEPalUil MO NMPOEKTUPOBAHUIO TEXHUYECKOW JTOKYMEHTAlluH,
HOSACHSIOUIEH TEXHOJOTMUYECKUE MTPOLECCHI B TPOMBIIUIEHHOCTH

- 3TO IOCIEN0BATEIILHOCTh ONEpalMii MO0 CO3JaHUI0 MOJENeH XUMHYECKUX CTPYKTYp H
3JIEMEHTOB, COEIMHEHHBIX MEXy COOOH COOTBETCTBYIOIUMH ITOTOKaMHU

- 9TO IOCJIEA0OBATEIILHOCTh OIEpaluil pacuera IapaMeTpOB XUMUYECKUX CTPYKTYp H
3JIEMEHTOB, COEIMHEHHBIX MEXy COOON COOTBETCTBYIOLIMMHU TOTOKAMH



- 9TO IMOCICOOBATCIBHOCTD onepaunﬁ " 3JICMCHTOB IIponccca, COCAUMHCHHBIX MCKIY coboii
COOTBETCTBYIOIIMMHU ITOTOKaMU

Uto Takoe BXOJAIINM MOTOK Ipoiiecca

- 3TO OTOK BEIIECTB Ha BXO/I€ IIpoliecca

- 3TO TEPMOJUHAMHUYECKHE KOAP(HUIIMEHTHI TTpoliecca
- 3TO TEPMOJMHAMUYECKHE IMapaMeTphl Mpolecca

- 3TO TIOTOK BEIIECTB Ha BBIXOJE MpoIlecca

Uro npexacrasnseT u3 ceds moaenupoanue B mporpamme ChemCAD

- 3TO CO3JIaHUE B IPOrpaMMe MOJENEN MPOLIECCOB, aANNapaTOB U CUCTEM C HUCIIOJIb30BAHUEM
MHCTPYMEHTApUS IPOrPaMMBI

- 9TO CO3/IaHHE TEXHUYECKOW JOKYMEHTAIMH, MOSCHSIOUIEH TEXHOJIOTHYECKUE IMPOILIECCHl B
MIPOMBINIJICHHOCTH, C UCIIOJIb30BaHNEM MHCTPYMEHTAPHS MPOTpaMMbl

- 9TO CO3/1aHHE€ B NPOrpaMMe MOJENe XHUMHUYECKHX CTPYKTYp M 3JIEMEHTOB C
MCIIOJIb30BaHNEM MHCTPYMEHTAPHS MPOTpaMMbl

- 3TO pacyeT MapaMeTpoOB XUMHUYECKHX CTPYKTYp U DJJIEMEHTOB C HCIOJIb30BAHUEM
UHCTPYMEHTApUS IPOrPaMMBI

IIporiecc MHOTOKpAaTHOTO HMCMApEeHHs M KOHJIEHCALMHU, B XO0Jle¢ KOTOPOIO MCXOJHAs CMECh
paszmensercs Ha 2 wuiau Oojee KOMIIOHEHTOB, M HapoBas (ha3a HACBIIIAETCA JICTKOJICTYYUM
(HM3KOKMITALIMM) KOMIIOHEHTOM, a JKHMJKas YacTh CMECH HACBILAETCAd TSKEJIOJeTy4uM
(BBICOKOKHUIISIIIUM ) KOMIIOHEHTOM - ...

TemsooOMeHHBIN ammapar B COCTaBE XOJIOAMIBHOTO 00OpYNOBaHUS Ul Mepeaadd TeIIoThI
OT OXJIaX/1aeMoi pabodel cpeibl K XJIalareHTy - ...

YeTpoiCcTBO, IPEAHA3HAYEHHOE Ul OTKPBITHSA, 3aKPBITUS WIA PETYJIMPOBAHUS ITIOTOKA YEro-
100, MPU HACTYIUIEHUHU ONPEAENEHHBIX YCIOBUH - ...

[TonHBI epedyeHb TeCTOBBIX 331aHUN C yKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaLII/IOHHO-O6pa30BaTeJ'ILHOM rnoprtajie HWHCTUTYTa 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=184

OLIeHKa pPaCCUUTBIBACTCA KaK MPOUCHT MPABUJIBHO BBIIIOJIHCHHBIX TCCTOBBIX SaﬂaHI/Iﬁ N3 ux
o0mIero yuca.



