[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanusa: 12.09.2021 20:31:54

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUHOBPHAYKHU POCCHUU
benepanbHOE TOCyIapCTBEHHOE O101KeTHOE 00pa30oBaTesIbHOE YUPEKIEHNUE BBICILIETO
oOpa3oBaHUs
«Cankt-IleTepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTUYECKU HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO
[TpopekTop no yuebHoMH
W METOJMYECKO paboTte
b.B.IlexapeBckuii

« » 2016 .

Pabouas nporpaMMa qUCHHILINHBI
OBLIASA XUMHNYECKASA TEXHOJIOI'UA
(Havaso noaroroBku -2015 roxa)
Hampasnenue noaroroBku

15.03.04 '"ABToMaTM3anMs TEXHOJOTHYECKHX MPOLECCOB M MPOU3BOACTB"

HampasnenHocTh 00pazoBaTenbHON TPOTPaMMBI
ABTOMATHU3AIUA TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB
Kanuduxarus

bakasasp

®opma 00yueHust

3aounas

@PakynpTeT XHMHH BelIECTB U MATEPHAJIOB

Kadenpa OOmeii XuMmu4ecKoii TEXHOJIOTHH U KaTAJIN3a

Cankr-IlerepOypr
2016



JIMCT COT'JIACOBAHUA

YueHoe 3BaHUE,
JlOmKHOCTD IToanuck

bamunus, THUIHAIBI
PazpaboTtunku Houent F0.B. Anexcanapoa

Pabouas mporpamma nucturuinHbl «OO0IIas XUMHYECKask TEXHOJOTHUS» 00CYXKICHa Ha 3aceIaHnun
Kadenpsl o0mIel XUMHUYECKON TEXHOJIOTUU U KaTalnu3a
poTokoJ oT «16» HoAOpst 2015 Ne 90

3aBenyromnmii kKageapoit E.A. Bnacos

Ono6peHo y4eOHO-MEeTOAMIECKON KOMICCHEH (DaKkyIbTeTa XMMHH BEIIECTB K MAaTEPHAJIOB
npoToKOI OT «19»HOos10pst 2015 Ne 3

[Ipencenarens C.I'. U3ot10Ba
COI''TACOBAHO
PykoBoauTens HampaBieHUs! TOATOTOBKU

«ABTOMAaTH3aH TEXHOJIOTHUECKUX B.B.Kypkuna

MPOLECCOB U MPOU3BOJICTBY

Jlupektop OubIMOTeKH T.H. CrapocteHko
HagyanpHuk  MeTOIHUYECKOIO oTaena T.U. bornanosa
y4e0HO-METOINYECKOTO YIIPABIECHUS
Havanpuuk YMY C.H. [lenucenko




COJAEP)KAHUE

1. HepequL IIAHUPYCMBIX PE3YJIbTATOB O6y‘leHI/I5I o JUCHMUINIMHEC, COOTHCCCHHBLIX C

IUTAHUPYEMBIMH PE3YJIbTaTaMH OCBOCHUS 00Pa30BATEIBHOMN MPOTPAMMEBI ......evuueeneenennennen. 04
2. MecTo AMCUUIUIMHBI (MOAYIISI) B CTPYKTYpPE 00pa30BATEIBHON MPOTPAMMBL. . ......'ecveeene... 05
IO 103 Y9117 (0111718 011712 1) SRR 05
4. ConepxaHue AUCIUTUIMHBI
4.1. Pa3gensl TUCIUIIIAHBL X BUIBL BAHITHI . . .o v vn ettt et e e e 06
4.2. 3aHATUST JIEKITAOHHOTO THIIA. .« .« .t eenne e et e e e e e e e e e e e e e e e e e 07
4.3. 3aHATUSA CEMUHAPCKOTO THITA. ...t ueteeennteeennteeeennaeeennneeeanneeeennneeeaneeaannneens 07
4.3.1 CeMUHAPDI, TPAKTUUCCKHIE BAHATHS . .. v v v enteeennneeeennneeeannneeennneeeennneeeannnenn 07
4.4, CaMOCTOSTCITBHAS PAOOTA. ... .vettententtett et et ettt eete et eteeteeeeneeaseeeaiaesenans 08
5. TIlepeyerp y4eOHO-METOAWYECKOTO OOCCIICUCHHUS JUIS  CAaMOCTOSTEIBHOW  pabOThI
OOYYAFOTIIUXCS TTO JICTIATIITITHE .. ... veveeeensenseensenseeneensenneeneenseneeneenseeneensenneensenseannenans 09
6. @OHJ| OLIEHOYHBIX CPEJCTB JJISl IPOBEACHUS IPOMEKYTOUHOM ATTECTALUM. .. e neeeneeneennene. 09
7. I[lepeyeHb OCHOBHOM U JOTIOJHUTEIHHOU Y4eOHON JTUTEPATYpPHI, HEOOXOAMMOMN st
101032010207 9112 (6110201810051 S P 10
8. Ilepeuenr pecypcoB HH(DOPMALMOHHO-TEIEKOMMYHUKAMOHHOW cetu  «lHTepHETY,
HEOOXOUMBIX JIJIST OCBOCHUS AUCIIUTIIIHHBI . ... .ecuietenee et et enteete et ete et eee et eeeeateeneaenenas 11
9. Metoanueckue yKazaHus Uit 00Y4arOIIUXCs IO OCBOCHUIO JUCIIUILTUHBL. .. ... vvveeeneeneennsee 11

10. Ilepeuenp wWH(POPMAIMOHHBIX TEXHOJOTWH, HCHOJB3YEMBIX TPU  OCYIIECTBICHUHU
00pa30BaTeNbHOTO MpoIiecca M0 TUCHUIUINHE

10.1. THGOPMAITHTOHHBIE TEXHOIIOTH . ...t et treententenneeneenaeeneenneaneennenneenens 12
10.2. TTpOTPaMMHOE OOCCTICUCHIIC. ... ..\t 'veensenreenrenneenseneeneeneenneaneaneensenns 12
10.3. THOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI. . ..ev vt eneteneeneeneanenennnnen 12
11. MarepuanbHo-TexHu4eckas 0a3a, HeoOXoaumasi JUIsl OCYLIECTBIEHHMsI 00pa3oBaTeIbHOIO
IIPOLIECCA TTO JTHCIIATIIIMHE . . « .« vttt et ettt et et e et et et et e ettt e e e e et et e e et e e e nneeneee 12

12. OcoOEHHOCTH OCBOCHHUS AMCUMIUIMHBI HMHBAIMIAMH M JIAIAMH C OrPaHUYCHHBIMHU
IO Y (072192 (0 Teg 2007 B3 (0] 01021 3 S PPN 12
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1. IlepeyeHb MIaHNUPYeMbIX Pe3yJabTATOB 00yYeHHS MO JMCIHUIJINHE, COOTHECEHHbIX
¢ IVIAHUPYEMbIMH pPe3yJIbTATAMH OCBOeHHMS 00pa30BaTe/IbHOM NPOrPaMMBbI.

B pesynbrare ocBoeHusi 00pa3oBaTeIbHONM MporpamMmbl OakaiaBpuata OO0yYaromIHics
JIOJKEH OBJIAJICTh CICAYIOUIMMH pe3yabTaTaMu 00y4eHUs MO AUCHUTUINHE:

Koow PesynbraTel ocBoenuss OOII [lepeuenr MIaHHpPYEMBIX PpE3yJbTATOB
KomMnemeHyuu | (cooeparcanue KoMnemeHyutl) 0o0ydeHUs IO TUCITUILTNHE
IK-1 CIIOCOOHOCTH cobuparp u 3namo:
aHAIN3UPOBATH HCXOJIHbIE 1. cmocoOsl BBIJICJICHUS
nH(OPMAaLIMOHHBIE JaHHBIC JUISl | OCHOBHBIX W TOOOYHBIX MPOJIYKTOB
MIPOCKTUPOBAHUS HEOPraHUYECKUX PEaKIInii;
TEXHOJIOTUYECKHX  IPOLIECCOB 2. OCHOBHbIE CIOCOOBI  YIpaBlIEHUS
U3TOTOBJIICHUS MPOAYKIMH, | THIOBBIMU TEXHOJIOTMYECKUMU MPOLECCAMH;
CPEICTB u CUCTEM 3. TPUHIUIIBI COCTaBJICHUS
aBTOMAaTH3AIIHH, KOHTPOJISI, | MAaTEPUAJILHOTO U TEIUIOBOTO OalaHCOB IS
TEXHOJIOTHYECKOTO OCHAIIICHMS], | OCHOBHBIX  TEXHOJIOTHYECKUX  MPOIECCOB
JTMarHOCTHKH, UCIBITAHUH, | HEOPTAaHUYECKOTO CUHTE3a;
YIIPaBICHUSA MPOLIECCAMH, 4. wmexanu3mbl OocHOBHbIX XTIl m ux
KU3HEHHBIM [UKJIIOM | 00IIe KHHETHYECKHE 3aKOHOMEPHOCTH;
MPOAYKIIMM U €€ KauyecCTBOM;
y4yacTBOBaTh B paboTax 1o Ymems:
pacdyery © TIPOECKTHUPOBAHUIO 1. paborarb Cc  juTEepaTypol 1O
MIPOLIECCOB U3TOTOBJICHUSI | U3y4aeMOW TEMaTHKE;
MPOAYKIIUH u YKa3aHHBIX 2. aHaJIM3UpOBATH u MPUMEHSATD
CpEICTB u cCUCTEM C | HONMyYeHHbIC 3HAHUS TMPU pEHICHUH Kak
WCIIOIb30BAaHUEM COBPEMEHHBIX | MOJIEIBHBIX PEAKIU W TEXHOJIOTHYECKUX
MH(OPMALIMOHHBIX TEXHOJOTHH, | MPOIIeCCOB
METO/IOB u CpenCTB 3. TPOW3BOAMTH pacdyeT MaTepUATHHOTO
MIPOEKTUPOBAHUSA u teroBoro 6anancoB XTII,
4. PaccuuthiBaTh HW  aHAJIU3UPOBATH
BJIUSHUE  OCHOBHBIX  TE€XHOJIOTMYECKUX
rnmapaMeTpoB  Ha  CKOpPOCThb,  CTEICHb
IpEBPAIllCHHs] TUIIOBBIX POLIECCOB
IK-9 CIIOCOOHOCTh OTIPENIETISATh 3namop:
HOMEHKIIATYpPyY napameTpoB 1. ocHOBHBIE THUIIbI u
MPOAYKIIMA U TEXHOJOTUYECKHX | KOHCTPYKIIMM  PEaKTOpOB  JJIA
MPOILIECCOB €€ M3rOTOBJICHHUS, | TPOBEICHUS HEOPraHUYEeCKHX
MOJJICKAIIUX  KOHTPOJIO U | PEeaKIui;
HU3MEPEHHUIO, yCTaHaBJIMBAaTh 2. METOJIbI MOJEIUPOBAHUS u
ONTUMAaJIbHBIE HOPMBI TOYHOCTH | ONTHMH3AIUU TEXHOJIOTHYECKUX

NPOAYKLIMHM,  HU3MEPEHUM U
JIOCTOBEPHOCTH KOHTPOJIS,
pa3pabaThiBaTh JIOKaJIbHBIE
MTOBEPOYHBIE CXEMBI "
BBITIONTHSATH TPOBEPKY U OTIAAKY
CUCTEM u CpEICTB
aBTOMATU3AINH

TEXHOJIOTHYECKHX  IPOIIECCOB,

MIPOLIECCOB MPOU3BOJICTBA HEOPTAHUYECKUX
MaTepUasoB;
3. TEXHOJIOTUI0O M O0IIHMe MPUHITUIIBI

OCYIIECTBICHUS HauOosee
pacipoCTpaHEHHBIX XUMHUYECKHX
MPOIIECCOB  HEOPraHWYECKOTO  CHHTE3a

(ITpon3BoACTBO a30THOW KUCIOTHI, CEPHOU
KHCJIOTBI, KOHBEPCHUsI TMPUPOJHOTO Tra3za u




Koow PesynbraTel ocBoenuss OOII [lepeuenr TMIaHHPYEMBIX PE3YJIbTATOB
KomMnemeHyuu | (cooeparcanue KoMnemeHyutl) 00ydeHUs IO TUCITUILTNHE
KOHTPOJIS, JTUATHOCTUKH, | KHUIKUX yIJIIEBOJOPOJIOB, CHHTE3 aMMHAaKa)
HCIBITAHUH, YIIPABJIEHUS ymemp:
MPOIIECCaMH, YKH3HEHHBIM 1. aHAIM3UPOBATh XHAMHKO-
[UKIOM  TMPOAYKIIMK U €€ TEXHOJOTHYECKHI MPOIIECC;
Ka4yeCTBOM, a TaKXE MX PEMOHT 2. HCIIO/IL30BAaTh METOBI
U BBIOOp; OCBaWBAaTh CPEACTBA MaTeMaTUYECKOT0 aHajau3a u
oOecrieyeHrss aBTOMAaTH3alUM U MOJICIMPOBAHUS,  TEOPETUUYECKOTO H
yIIPaBICHUS IKCIIEPUMEHTAILHOTO HCCIICIOBAHMS;
II0JIb30BaTLCS MePCOHAILHBIM
KOMITBIOTEPOM
e1a0ems:
1. Meromamu TEOPETHYECKOTO H
AKCIIEPUMEHTAIBLHOTO HCCIICIOBAHUS
s exTuBHOCTH MIPOTEKaHUs
TEXHOJOTMYECKUX MIPOIIECCOB
MIPOM3BOJICTBA HEOPTAHUYECKUX BEIIECTB U
MaTepuasoB;
2. MeTojaMH OILEHKH 3((HEKTHBHOCTH
MPOTEKAHUS XAMHKO-TEXHOJIOTHYECKHAX
MIPOIIECCOB

2. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl.

JIMcuumniInHa OTHOCUTCS K TUCIUIUIMHAM 110 BbIOOpY BapuartiBHoil yactu (b1.B.11B.07.02)
W uzydaetcs Ha 3 Kypce (ceccus 2, ceccus 3).

B MeroguueckoM IIaHe JAMCLMIUIMHA ONUPAeTCd HAa DJIEMEHThl KOMIIETEHIUH,
c(OpMUPOBAHHbBIE TIPU HU3YyYEHUH AUCHUIUIMH «XUMUD», «OCHOBBI 3KOJIOTUN», «Du3nueckas
XuMH», «Dusznkan, «MareMaTHKa.

[TosmyueHHble B mpolecce U3ydeHus IUcHUIUIMHBL «Teopernyeckne OCHOBBI XMMHUYECKON
TEXHOJIOTUM» 3HaHUsS, YMEHUS U HaBBIKU MOTYT OBbITh MCIIOJIb30BaHbl IPU U3YYEHUU TUCIUIUINH
«MogenupoBaHue OOBEKTOB», IMPOXOXKIAEHUM TPAKTUKA U TPU BHIIOJIHEHUH BBITYCKHOMN
KBaJIM(DUKALIMOHHOM paboTHl.

3. O0beM JUCHUILIMHEI.

Bcero,
aKaJeMHYECKHUX

Bun yae6HO#M paboThI 4acoB

3aouHas  ¢opma

oOydeHus
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 3/108
(3a4eTHBIX €AMHUII/ aKaJIEMUYECKHX YacOB)
KonrakTHasi pa6oTa ¢ npenojaBaresieM: 12

3aHATUA JCKITMOHHOI'O THUIIA

3aHATUSA CEMHUHAPCKOT'O THIIA, B T.4.




By yuebHol paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

3aounass  ¢opma

o0ydeHus

CEMHHApBI, IPAKTUUECKHUE 3aHATH 8
nabopaTtopHbIe padOThI -
kypcoBoe npoektupoBanue (KP wmm KIT) KP

KCP -

JpyTUe BUIbI KOHTAKTHOU PabOThI

CamocrosiTesbHas padoTa 92
®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp2

®opma npomexyTounoii arrecrauuu (KP, KII, 3auer, sx3amen)

3auet(4), KP

4. Conep:kaHue QMCHUTINHBI.

4.1. Pa3zgennl AUCHUININHBLI 1 BUABI 3aHATHIA.
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1. CelppeBast u  dSHepreruyeckas  0aza | - - - 10 I1K-1
XUMHYECKON TPOMBIIIJICHHOCTH
2. | Kimaccudukarms, OCHOBHBIC | 2 2 - 20 IK-1
XapaKTEepUCTHKH, IIOKa3aTeNnd KadyecTBa MU
napameTpsl yIIpaBJICHUS XHMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB
3. | MonekyssipHO-KHHE THUECKUI YpPOBEHD | - 2 - 20 [1K-1
aHanmu3a  MPOTEKaHMS XUMHYECKHX IIK-9
IPOIIECCOB
4. | MakpOKHHETHYECKUII ~ ypOBEHb  aHanm3a | - 2 - 20 I1K-9
XHUMHKO-TEXHOJOTHYECKHIX MPOIIECCOB
5 Baxueiiine xuMuueckue npon3BO/ICTBA. 2 2 - 22 [1K-1
I1K-9
Bcero 4 8 - 92

4.2. 3aHATHA JEeKINOHHOI0 THUIIA.




No
pasznena
JIUCLIUILIUHBI

HauMmeHnoBaHue TeMEbI
U KPaTKOE€ COACpKaHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

MaHoBanmonuas
dbopma

2

Krnaccudukanus,0CHOBHbIC XapaKTEPUCTUKH,
[OKa3aTeldy KayecTBa W IapaMeTphbl yNpaBICHUS
XUMHUKO-TEXHOJOTUYECKHX  mpoiieccoB  OCHOBHBIE
MoKazareqd M TIapaMeTpbl MPOTEKaHUS XHUMHUKO-
texHosnornueckux npoueccoB (XTII). Ilokazarenu
kadectBa npotekanust XTII. Crenens npeBpaiieHus.
Beixon npoaykra. Cxopocts XTII. M30uparensHOCTS.
VYienbHble ~— MarepualbHble,  DHEPreTUYeCKHe U
JKCIUTyaTallMOHHbIE 3aTpaTbl. B3auMOCBs3b MEXKIY
nokasaressiMmu kadectBa npotekanus XTII u ux posb
B (opMupoBaHMM  SKOHOMHYECKMX  IOKa3aTeen
IPOM3BO/ICTBA.

4

KomnbrorepHnas
MIPE3CHTALMS

Baxueiimye XuMH4ecKrue IpOU3BOACTBA

OCHOBHBIE COBPEMEHHBIE HAlPABICHUS XUMHUYECKUX
IIPOU3BOJICTB  OPraHWYECKOI0 M HEOPraHM4YECKOro
CHHTE3a. Ouenka COCTOSIHUSA XUMHAYECKON
npombiiuieHHOCTH ~ P®.  [Ipom3BoacTtBO  a30THOM

KHCJIOTBI U MUHCPAJIbHBIX y,I[06peHI/II‘/‘L

Komnerorepnas
MIPE3CHTALMS

4.3. 3aHATHS CEMMHAPCKOIO THIIA.

4.3.1 CemuHapbl, IPAKTHYECKHE 3aAHATHSA

Ne
pasznena
JIUCITUILIUHBI

HaunmenoBaunue TeMbl
U KpaTKOe COoAEpKaHUE 3aHATHS

O0newMm,
aKaJ. 4achl

MNunoBanmnonHas
dopma

2

Pacuér MaTepmanpHOro M TEIJIOBOro OanaHca
XUMHUYECKOTO  peakropa. Pacuer u3MeHeHus
pacXoAHbIX KOA()(PUIMEHTOB 1O CHIPbIO Ha
OCHOBaHMM pacuéra MaTepualbHOro OanaHca
peakTopa

2

Pacuer xoHcTaHTBI PaBHOBECHUA, OLUCHKA BIIMAHHA
OCHOBHBIX YIpaBJIAOIINX mapaMeTpoOB Ha
HN3MCHCHHUEC PABHOBCCHOI'O COCTaBa pCaKHI/IOHHOfI
CMCCH.

KomnerorepHnas
CUMYJIALIMS

HccnenoBannue BIUSHUS HMCXOAHBIX KOHILIEHTPALMM
peareHToB, TEMIIEPATyphl U JaBJIECHUS Ha CKOPOCTb
XUMHKO-TEXHUUECKUX TporieccoB. Pacuér obmactu
ONTUMAJBHBIX  TEMIIEPATyp  3K30TEPMUYECKOTO
mpouecca Ul pa3iMYHBIX  YCIOBUH  €ro
MIPOBECHUS

KomnrerorepHast
CUMYJISIUS

Pacuer oOBbeMa pCaKTOpa IMOJHOI'0 CMCHICHUA U
HACAJIbHOIO  BBITCCHCHHA B a}I[I/Ia6aTI/I'—IeCKOM
TCMIICPATYPHOM PCIKUMC.

KomnrerorepHast
CUMYJISIUS




4.4. CamocTosiTeqibHAs padoTa 00y4arouuxcs.

Ne
paszerna
JIUCIIUIUINHBI

Ilepedyens BOIPOCOB AJIA
CaMOCTOSITEJIBHOTO U3y4EHUs

O0beM,
aKaj. 4achl

dopma
KOHTPOJIS

1

Krnaccupukamust W XapakTepUCTHKA  CHIpbS U
BCIIOMOTATEeNIbHBIX ~ MarepuaioB.  TpeOoBaHuS K
KAaueCTBY CBIPbS M BCIIOMOTATEJIbHBIM MaTepHaliaM;
HOPMBl ~ pacxoJa BCIOMOTIATEJIbHBIX MAaTEPHAJIOB.
IIpuponHble UCTOYHUKHU CBIpbS U UX pecypchl B PO.
IlepBuuHble U BTOPUYHBIE  CBIPBEBBIE  PECYPCHL
[IpuHIMTIET  oOOTameHusT TBEPIAOTO, Ta3000pa3HOTO M
JKUITKOTO ChIpbs. KoMIiekcHOe MCTIoNb30BaHue ChIPbs U
MIPUHIMIIBL  CO3aHHMA  MAJIOOTXOAHBIX IPOU3BOCTB.
DHepreTrka XUMHYECKON MIPOMBIIIJIECHHOCTH.
Bo300HOBIsSIeMbIE W HEBO30OHOBISIEMBIE HCTOYHHUKH
SHepruu. BropuuHele s3HEpreTHYecKue pecypesl, IyTH UX
WCTIONIH30BAHUSI IS CHYDKEHUS Ce0ECTOMMOCTH TIPOIYKTA.

10

KonTtponbHas
pabora Nel

MarepuanbHble U TEIUIOBBIE OajaHChl KaK OCHOBA LIS
OLICHKM 3aTpaT Ha ChIpbE, TOIUIUBO M IEKTPOIHEPIUIO
OpH  aHAIM3E CYHICCTBYIONIMX, 3aKJIaJKe HOBBIX
IMPOU3BOJACTB U IPHU BBCACHUMN HOBBLIX TCXHOJIOI'MYCCKUX
omnepanuili Mpu MNPOU3BOJICTBE XUMHUYECKMX MPOAYKTOB.
MeToauka COCTaBICHUS ypaBHEHHH W pacyera
MaTepHalbHBIX M TEIUIOBBIX 0aJaHCOB IPOM3BOJCTBA U
ero moxcucreM. Pacuér maTepwalibHOro OaylaHca

MHOTOMapIIpyTHOTO TIpoIiecca

20

KonTponbnas
pabota Nel

XUMHUYECKOE paBHOBECHE. Casi3b
TEPMOJMHAMUYECKON KOHCTAaHTBhl PAaBHOBECUS U

M3MEHEHHUS 1300apHO-M30TEPMUYECKOTO
noreHumana.  I[lpunmun  Jle-Illarense-bpayna.
VYnpasnenue COCTOSITHUEM XUMHUYECKOTO

PaBHOBECHA Ha MPUMEPE MOJACIIBHBLIX XUMHNYCCKHUX
peakuui. [IpenBapurenbHas OLlEHKa TEXHUYECKU U
S9KOHOMHYECCKHU 000CHOBaHHBIX JAUarra3oHoB
U3MEHEHUS MUKPOKUHETHYECKHUX ITApAMETPOB IIPH
ocymectBiieHnn XTI BnusiHne OCHOBHBIX
VIOPaBISIONMX  MapaMeTpoB  (TeMIepaTyphl,
JIaBJICHMsI, COCTaBa pearupyroueil cMecu) Ha
HaOMOITaeMyI0  CKOPOCTh  Tpollecca, aHalu3
pe3yJabTaTOB, MPEIBAPUTEIbHBIA  aHaIu3 IO
ONTUMM3ALMK TEXHOJOTHMYECKOIO IIpolecca ¢
IIOMOILBIO TEMIIEPATYPhl, NABJIEHHUS W COCTaBa
CMECH.

20

KonTponbnas
pabota Ne2



http://files.stroyinf.ru/data2/1/4293826/4293826971.htm#i245752
http://files.stroyinf.ru/data2/1/4293826/4293826971.htm#i245752
http://files.stroyinf.ru/data2/1/4293826/4293826971.htm#i245752
http://files.stroyinf.ru/data2/1/4293826/4293826971.htm#i245752

No
pasznena
JIUCLIUILIUHBI

Ilepeuenb BOIIPOCOB IJ1st O6bewm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUS aKaJl. 4yacbl |[KOHTPOJIA

4 [TonsiTvEe O JIMMUTUPYIOLIEH CTaJUM T€TEPOreHHOIO 20 KonTponbHas
npouecca. Merobl U TEXHOJIOTHS  OMPEICIICHUS pabota Ne2
JIMMUTUPYFOLLIEN CTagun TpoLecca.
Buemnemuddy3nonnas ~ o0JacTb  MPOTEKaHUS
TeTEpOreHHOr0 Tporiecca. BiusiHue mapameTpoB Ha
ero ckopoctb. OCHOBHBIE YpaBHEHHUSI CKOPOCTH IPO-
mecca B 9TOM  o0lacTh ®M = WX aHAJIM3.
Baytpumiddyzronnas o0racTb TMPOTEKAHMS
TETEPOreHHOI0  mpouecca.  Buapl  BHyIpeHHEH
mahdy3rm. BimsHre napameTpoB mporiecca Ha  €ro
CKOpocTh. OCHOBHBIE YPaBHEHHUS CKOPOCTH TIPOIIECCa B
9TOM OOnact M ux aHam3. Kunerwdeckas oOracthb
MPOTEKAaHWsI  TETEPOreHHOr0 — Tporiecca  (BIHSHHUC
rapaMeTpoB TMporecca Ha CKOpocThb). (OCHOBHbIE
YpaBHEHUSI CKOPOCTH TIPOLIecca B 3TOM O0IacTy U MX
anama. OOmme crnocoObl  YBEIMYEHUS] CKOPOCTH
TETEPOrCHHOIO TPOLIECCA. IIpombIiieHHBIE
TeTEepOreHHbIE TIPOLIECChI | eTeporeHHb katanms. Ero
MECTO B COBPEMCHHOM XHMHYECCKOM TIPOH3BOJICTBE.
CoBpeMeHHbIE TEHICHIMM B Pa3BUTUM KaTali3a |
KATATUTHYECKHX IPOLIECCOB. OcHOBHBIE
XapaKTePUCTHKH TBEPIBIX KATATM3aTOPOB.

5 [IpomsBoacTBo cepHOil kucnoThl. CHHTE3 aMMuMaka. 22 KonTtponbnas
ITpon3BoaCTBO CHHTE3-Ta3a 3 Pa3IIIHOTO pabora Ne2
YIJICBOZOPOJHOTO ChIphsi. OCHOBHBIE NMPOU3BOICTBA HA
OCHOBE  CHHTe3-Ta3a.  [Ipom3BOJACTBO  BOJOPOJA.
[Tpon3BOACTBO AMIOMUHMA. JKOJOTHYECKUE —ACIICKTHI
COBPEMCHHBIX XUMHWYCCKUX IIPOU3BOJICTB n
(yHKIIMOHMpPOBAHUS TOILTUBHO-3HEPTETHYECKOTO
KoMIuIekca. BogopoHas sHepreTrka

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 oOecrneYeHus: AJIsi CAMOCTOATEIbHON PadoThI
00y4YaKIIMUXCS M0 TUCHUILIHNHE,

Metoanueckue ykazaHus AJsl 00ydaroIuxcs 10 OpraHu3aluy caMOCTOATEIbHOW paboThI
[0 JUCUMIUIMHE, BKIJIIOYass IepedYeHb TEM CaMOCTOATENbHOM paboThl, (OpMBI TEKYILEro
KOHTPOJISI 10 IUCIHIUIMHE W TpeOOBaHHWS K WX BBHIMOJHEHUIO pa3MENIEHBI B DIIEKTPOHHOMN
UH(POPMAaLIMOHHO-00pa30BaTeIbHOM cpene CII6I' TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. ®oH/ OLIEHOYHBIX CPEICTB /ISl IPOBEICHUs NIPOMEKYTOYHOM aTTeCTauuu

CBOEBpEeMEHHOE BBIMIOJIHEHHWE OO0YYalOIIUMCA MEPONPUITUNA TEKYHIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIA YPOBEHb («yJOBIECTBOPUTEIHHO») OCBOEHUS
IIPEAYCMOTPEHHBIX MIEMEHTOB KOMIIETEHIUH.

Pe3ynpraThl NUCHMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHM, €CIM I BCEX DJJIEMEHTOB
KOMIIETEHIIMI MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA TaHHOM
JTamne.



http://media.technolog.edu.ru/

IIpomeskyTouHas arrecTanus Mo AUCHUILIMHE IPOBOIUTCS B (hopMe 3aueTa.

K cpmadge 3ayera mOMyCKalOTCS CTYACHTHI, BBIMOJHUBIIME BCE (DOPMBI TEKYIIETO
KOHTPOJIS.

3aueT MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS MPELyCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHIMH M KOMIUIEKTYIOTCS BOINpPOCaMHU (3alaHUSIMH) TEOPETUYECKOIO
XapakTepa U MPaKTUYECKOro XapaKkTepa.

IIpu cpadye 3auera CTYJEHT MOJy4aeT JBa BOIpPOCAa U3 IIEpedHs BOINPOCOB, BpEMs
HOJATOTOBKU CTYJEHTa K YCTHOMY OTBETY - A0 45 MuH.

ITpumep BapraHTa BOIPOCOB Ha 3ayeTe:

Bapuant Ne 1
1. Xwumunueckoe paBHosecue. [Ipunnun Jle-1llarense. 3aBucumMocTsb
PaBHOBECHOM CTEIICHU IIPEBPALICHUS OT TEMIIEPATypPbl U 1aBICHUS
2. 3amaya

@DOoH/T OIIEHOYHBIX CPEJICTB IO AUCIMILUIMHE NpeacTaBicH B [Ipunoxennn Ne 1

7. IlepeyeHb OCHOBHOW W [IONOJHHMTEJIbHOWH y4eOHOW JHMTepaTypbl, HEOOXOAUMOM
JJIs1 OCBOEHMS 1M CHUTLITUHBI

a) OCHOBHAadA JIMTepaTypa:

1. O6mas xumuueckast TexHonorusi. OCHOBHbIE KOHIEIIIUN TPOCKTUPOBAHMS XUMHKO-
TEXHOJIOTHYECKUX CHUCTEM : Y4YeOHHK JUIsi BY30B IO XHWMHKO-TEXHOJIOTUYECKUM
HaIlpaBJICHUSAM ITOATOTOBKH M crienraibHocTsaM / . M. Ky3HeroBa [u np.] ; mox pen.
X. D. Xapnamnuau. - 2-e¢ u3f., nepepad. - D1eKTpoH. TekcToBbie AaH. - CII6. ; M. ;
Kpacuonap : Jlanb, 2014. - 381 c. (OBC «Jlanby)

2. OOmas xuUMHYecKas TEXHOJIOTUS. MeToqoNmorus MPOEKTUPOBAHUA  XUMHKO-
TEXHOJIOTHYECKHUX IPOLECCOB : YUYEOHHUK Ul BY30B IO XUMHKO-TEXHOJIOTHUYECKUM
HaNpaBIEHUSM MOATOTOBKU U crienuaigbHocTsM / . M.Ky3HenoBa [u np.] ; mox pen.
X. D. Xapmammuan. - 2-¢ u3l., nepepad. - DIekTpoH. TekcToBeie aaH. - CII6. ; M. ;
Kpacnopnap : Jlans, 2013. - 448 c.

3. OOmas xuMUIecKasi TEXHOJIOTHSI: YUeOHHK TSl XMM.-T€XHOJI. CIell. By30B. B 2-x u./
nox pen. M.II. Myxnenosa. — 5 uzn. crep. -M.:Anbsine, 2009.- U 1: Teopetuueckue
OCHOBBI XUMHUYECKON TEXHOJOTUHU.- 255cC.

4. OOmas xuMU4ecKasi TEXHOJIOTHS: YIeOHUK ISl XMM.-T€XHOJ. Crell. By30B. B 2-x 4./
nox pea. W.II. MyxnenoBa. — 5 u3f., crep. -M.:Anbsinc, 2009.- U 2: Baxueimue
XUMHYECKHE TPOU3BOJICTBA.- 264cC.

5. Bmacos, E.A. OGmas xumuueckasi TexHosorus: yued. mocooue / E.A. Bnacos, A.1O.
[ToctHoB, C.A. JlaBpumea: nox pen. E.A. Bnacosa; CIIGI TU(TVY).-CII6., 2009.-
140 c.

0) MOMOJIHUTE/IbHAS JIUTepaTypa:

1. beckos, B.C. O6mrast xumudeckass TEXHOJOTUA : y4eO. /Il BY30B MO XHM.-TEXHOJ.
HANpaBlIEHUSIM  TOATOT. OakamaBpoB W  AWIUIOMHP. CHCHHATUCTOB.- M.:
Axanemknwnra, 2006. - 452 c.

2. Yopkennopd, U. CoBpemeHHbI KaTtanu3 M xumudeckas kuHeruka/H.Hopkennopo,
X.HaitmantcBenpait, nep. ¢ anria. B.H.Ponnyruna.—lonronpyauelii, « AHTEIIEKTY,
2010.-501c.
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3. Jlynko, ®.H. Xumuko-rexHosoruueckue pacuersl ¢ mnpumeneanem MathCAD:
yuebHoe mocooue/ @.H. Jlyuko, B.E. Copoko, A.H. IIpokomnenko; CIIGI TU(TY).-
CII6., 2006.— 456 c.

8) 6cnomozamenvHasn aumepamypa

1. XonomunoB, B.A. Marematuueckoe MOJAEIUPOBAHUE U ONTUMHU3AIUS XUMHUKO-
TEXHOJIOTHYECKUX TPOIIECCOB: MpakThuieckoe pykoBoacTBo/ B.A. Xomoanos, B.IIL.
HbsxonoB, E.H. MBanosa, JI.C. Kupesnosa.-CI16.: AHO HIIO «IIpodeccuonany,
2003. — 480 c.

2. beckos, B.C. O0mas xuMu4eckasi TEXHOJOTHUS : y4eb. JJis BYy30B MO XHM.-TEXHOJ.
HaIpaBJEHUSM MOATOT. OakanaBpoB u auriomup. Crnenuanvcros/B.M.beckos- M. :
Axanemknwra, 2005. - 452 c.

3. KyrenoB, A.M. OOmas XxuMuueckas TEXHOJOTHS : y4eld. 1 BY30B TIO
CHEUHATBHOCTAM XHUM.-TexHOJ. npodmnst / A.M. Kyrenos, T.1. Bonnapea, M.I'.
bepenrapren.- 3-e uz., nmepepad. - M.: Akaaemknwura, 2003. - 528 c.

4. Kpsuios, O.B. T'ereporennsiii karanus [Tekcr] : YueOHOe mocodue isi By30B 110
crnenuanpaocty 011013 "Xumnueckas kuHetuka U katanus" coerupansHocty 011000
"Xumus" / O. B. Kpbuios. - M. : Akanemknaura, 2004. - 679 ¢

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX /IJISl 0CBOEHHUSI TUCIIHIIINHBI.

y4eOHBIN IUJIaH, PIIJL u yueOHO-METOIUYECKUE MaTepUAJIbIL:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«IJEeKTPOHHBIN YnTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;

OBC «Jlaup» https://e.lanbook.com/books/.

[MonHoTekcTOBfZ KOMTEKIMK (0a3e JaHHBIX) AIEKTPOHHBIX KHHUT U3/1aTeNbCTBA Springer
Nature ¢ 2011 mo 2017 rox (46332 kuurn). http://link.springer.com/

baza nanaeix REAXYS . www.reaxys.com

9. MeToauyeckne yKazaHus 1 00y4AOUIUXCS 110 OCBOCHHIO JUCIUIJIMHBI.

Bce BHIBI 3aHATHI 1O JUCHUIUIMHE TPOBOJISATCS B COOTBETCTBUH C TPEOOBaHHSIMHU
cnenyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOHbix 3ansTuil. Jlekuus. OOuiue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunet yueOnbix 3anstuil. CeMuHapbsl U
npakTudeckue 3aHaTus. Oouie TpedoBaHU K OpraHu3alyy 1 MPOBEACHHUIO.

CTII CIIGI'THU 048-2009. KC YKB/. Bunel yuebHbIx 3aHsTHil. CamocTosTenbHas
laHupyemasi pabora cryaeHToB. O0mmue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CIIGI'TU (TY) 044 — 2012. KC YK/IB. Buzas! yuebnsix 3ansatuil. Kypcooit
npoekT. KypcoBas pabora. O6mue TpedoBaHus.

CTTII CII6I'TH 016-2014. KC YKB/I. [Topsinok nmpoBeAeHUS 3a4€TOB U IK3aMEHOB.

OCHOBHBIMHU YCJIOBUSIMH TPABMIIBHOM OpraHM3aluy y4eOHOro mporecca i CTYACHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpraHU3aluu yueOHO! paboThl;

Cepbe3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHana;

MIOCTOSIHHBIH CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT MOJDKEH NPUXOIUTh, UMesl Oarak 3HaHWH W BOIPOCOB MO yXKe
U3y4EeHHOMY MaTepHaiy.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/
http://link.springer.com/
http://www.reaxys.com/

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOT Ui, HCMOIb3yeMbIX IPU OCYLECTBJICHHH
o0pa3oBaTe/IbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yueOHOM mporecce MO JaHHOW IUCIMIUIMHE MPEIyCMOTPEHO WCIOIb30BAHUE
WH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHUE JICKIIUI C UCTIOIb30BaHUEM CIIalI-TIPE3CHTAIINH;

B3aMMOJICHCTBHE C 00YUYaIONIMMUCS C UCIIOIb30BaHuEM cuctembl Moodle.

B3aMMOJICHCTBHE C 00YYAIOIUMHKCS TOCPEICTBOM JICKTPOHHOH TTOYTHI.

10.2. IIporpamMHoOe obecnieyeHue.
[TakeTs! pUKIAIHBIX POrpamMM ctanaaptaoro Hadopa (Libre Office, MathCAD);

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
CripaBo4HO-TIOMCKOBas cructeMa « KOHCYIbTaHT-TUTFOC)

11. MarepunanbHo-TexHu4eckass 0a3a, HeoOXoguMas Il OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHHUILINHE.

Kadenpa OOmieit xumMuueckoi TEXHOIOTHH M KaTajlh3a OCHAIlleHa HEOOXOJUMBbIM Hay4HO-
HCCJIEI0BATEIIECKUM 000PY/I0BAHUEM, U3MEPHUTEIILHBIMUA U BBIYUCIUTEIILHBIMA KOMILIEKCAMU U
IPYTMM MaTepHallbHO-TEXHUYECKHUM OOecleueHueM, HEOOXOAUMBIM JJii  IOJHOIIEHHOTO
7abopaTOpHBIX paboT, CyIIECTBYET BO3MOXKHOCTH HCIIOJIB30BaHHUS 00OpymoBaHus LleHTpoB
KoJutekTuBHOTO mojb3oBanuss CIIOGITU(TY) u Jlabopatopuu KaTaIMTHYECKHX TEXHOJIOTHH
Kommnbrorepsl kadeapbl COCIMHEHBI B JIOKAIBHYIO BBIYUCIHTEIBHYIO CETh C BBIXOJIOM B
WNHTepHeT uepe3 OTAeNbHbINA CepBEp, MOJKIOUECHHbBIN K CETU HHCTUTYTA.

12. Oco0eHHOCTH OCBOCHHS [OUCHUIVIMHBI MHBAJIUAAMM M JHOHAMH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

Jlis WHBaNMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4eOHBIE MPOLIEeCC
OCYILECTBIISIETCS B COOTBETCTBHH C [lonoskeHMeM 00 opraHM3anuy y4eOHOTO Iporecca s
oOydyeHHs  WHBaJMAOB W  JIHIl C  OTPAaHMYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbBS
CII6I'TU(TY),yrBepxaeHHbIM pekTopom 28.08.2014r.
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[Tpunoxenue Ne 1
K paboueil mporpamme JUCHUTUTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
JJIS1 IPOBeeHHsI IPOMEKYTOUYHOM aTTecTAIUH 1O
JucHuIInae «O0Ias XuMu4ecKas TEXHOJIOT )

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuun

HNupexc

DopMyJIMPOBKA

Jran
(opmupoBanus

IK-1

CIOCOOHOCTH COﬁI/lpaTb U AaHAJIU3UPOBATH UCXOAHBIC I/lH(l)OpMalIl/IOHHI)Ie
JAaHHBIC JJIsL NMPOCKTHPOBAHUA TEXHOJOTHYCCKHUX nmpoueccoB
H3roTOBJCHUS NPOAYKIHMH, CPCACTB U CUCTEM aBTOMAaTHU3alluH, KOHTPOJIA,
TCXHOJIOTHYCCKOI'O OCHAIICHHUsA, JHArHOCTUKH, I/ICHI)ITaHI/II\/’I, YyIiipaBJICHUA
nponueccaMm, IKU3HCHHBIM I[UKIOM  TOPOAYKIIMM HW €€  KaYCCTBOM;
yYyacTBOoBaTh B paﬁoTaX mo pacuetry M MNPOCKTHPOBAHUIO IPOLECCOB
H3TOTOBJICHUA MNPOAYKIHMH ¢ YKa3aHHBIX CPE€ACTB W CHCTEM C
HCIOJIb30BAHUCM COBPEMCHHBIX I/IH(I)OpMaI_lI/IOHHLIX TCXHOHOFI/Iﬁ, METOOOB U
CpPCACTB IPOCKTUPOBAHNS

MIPOMEXKYTOUYHBIN

MK-9

CIOCOOHOCTDL ONpEAeATh HOMEHKJIATYPY NapaMeTpPOB NPOAYKIHH H
TEXHOJIOTMYECKHX  IPOLECCOB €€  M3TOTOBJICHMA, IMOMICKALIUX
KOHTPOJII0 M HM3MEPEHHIO, YCTAHABJIWBATHL ONTHMAJIBHBIC HOPMBI
TOYHOCTH TNPOAYKHUMHM, U3MEPEHHMH U  JOCTOBEPHOCTH  KOHTPOII,
pa3pabaTbhIBaTh JOKAJIbHBIE MOBEPOYHBIC CXEMBI U BBINOJIHATH MPOBEPKY U
OTJIAZIKy CHCTEM U CPEICTB aBTOMATU3alMU TEXHOJIOTMYECKUX IIPOLECCOB,
KOHTPOJs,  JMAarHOCTMKM,  HCIBITaHUIl,  ympaBieHHs  IpolleccaMi,
JKU3HEHHBIM LIMKJIOM IpPOAYKIMM U €€ KadeCTBOM, a TaKXkKe HX PEMOHT U

MIPOMEKYTOUHBIN

BBIOOD; OCBaMBaTh CPeACTBa 00eCIIeUeHHsI aBTOMATH3AIMH U YIIPABJICHUS

2. Moka3zaTeu M KPUTEPUH OLIEHUBAHUS KOMIIETEHIIMA HA Pa3IMYHBIX ITanmax UX
(opMupoOBaHUs, IKAJIA OLIEHUBAHMSI.

IToxazarenu OLIEHKH
pe3yJIbTaToB Kpurepnii Komme-
[1nanupyemsble pe3ynbTaThbl
OCBOEHUS OLICHUBAaHU TEHLUU
JUCIUIIAHBI
OcBoenue paznena | 3HaeT  CIOCOOBI BoiiesieHus | [IpaBunbHble oTBeTH! Ha | [TIK-1
Ne'l OCHOBHBIX U MOOOYHBIX MPOAYKTOB | Bompockl  Nel-6 K
HEOPraHUYECKUX PEaKLnn 3a4ery.
3Haer OCHOBHBIE npuniuns! | [IpaBunsHble oTBeTH Ha | [TIK-1
OpraHu3aluu XAMHUYECKOTO | BOITPOCHI No7-8 K
IIPOU3BOJICTBA. 3auery.
Brinmonnenne KypcoBoi
paboThI
OcBoeHue pasznena | 3HaeT NPUHIUNBI  cocTaBieHus | [IpaBunbHOE IK-1
Ne2 MaTEpUaJIbHOTO ¥ TEIUIOBOTO | BHIIOJIHEHHWE  3a/JlaHui
OanaHCcOB TUISE OoCHOBHBIX | Ne 9-12 k 3auery.
TEXHOJIOTMYECKHUX npoueccos | BeinmonHenne Kypcooit
HEOPraHUYECKOIro CUHTE3a paboTsI
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ITokazaTenu oleHKHU

pe3ynbTaToOB Kpurepnii Kowmre-
[Inanupyemsble pe3ynbTaThbl
OCBOEHUS OLICHUBAHUS TEHLIUU
JCIUIINHBI
Ymeer aQHAJIU3UPOBATH u | [IpaBunbsubie otBeThI Ha | [1K-1
IPUMEHTh IOJy4YeHHbIE 3HaHMs | Bopochkl Ne59-60 k
IIpU pEHIEHUU KaKk MOJENbHBIX | 3auery.  lIpaBunbHbIC
peakuuii M TEXHOJOIMYECKMX | OTBETHI HA BOIPOCHI 59-
MPOILECCOB 70 k 3auéry
Brinosnnenne KypcoBou
paboThHI
YmMmeer IIPOU3BOJUTH pacuer | IIpaBuibHble oTBeThI Ha | [IK-1
MaTepHaJibHOTO U TeIIoBoro | Bonpockl Ne 61-66 k
6anancoB XTII. 3ayery. llpaBuibHbIe
OTBETHI Ha BOIPOCHI 59-
70 x 3auéty
Beinonuenue Kypcosou
paboThI
OcBoenue pasnena Ymeer paccuuThIBaTh u | IlpaBunsubie oTBeThl Ha | [1K-1
Ne 3 aQHAJIM3UPOBATh BIMSHUE OCHOBHBIX | Bompochl  Ne22-25  k
TEXHOJIOTMYECKUX IapamMeTpoB Ha | 3auery. lIpaBuibHble
CKOPOCTb, CTENEHb IIPEBPAILIECHUS | OTBETHI Ha BONPOCHI 59-
THUIIOBBIX MPOIIECCOB, 70 k 3au€ry
BrinosnHenue KypcoBou
paboThI
3Haer Metonsl MozenupoBaHus M | [IpaBunbHble oTBeTHI Ha | [IK-9
ONTHUMHU3ALNU TEXHOJOTUYECKHUX | Bompockl  Ne26-29  k
MIPOLIECCOB IIPOU3BOJICTBA | 3aYETY.
HEOPraHUYECKUX MaTepUaJIOB; BeinonHenue kypcoBoi
paboThI
Ymeer aHanm3upoBaTh XUMHKO- | [IpaBmibHbie oTBeTH Ha | [TK-9
TEXHOJIOTMYECKUH IIPOLIECC; Bonpocel  Nel9-21  «
3auety. IIpaBuibHBIE
OTBETHI Ha BOIMPOCHI 59-
70 x 3auéty
BrinosnHnenne KypcoBou
paloThI
Ymeer  ucnoib3oBath  MeTozwl | [IpaBuiibHble oTBeTH Ha | [TK-9
MaTeMaTU4ecKkoro  a”aim3a M | Bompockl  Ne67-69
MOJIETMPOBAHUs, TEOPETUUECKOTO U | 3a4eTy.  [IpaBuibHbIE
JKCIIEPUMEHTAIILHOTO OTBETHI Ha BOIPOCHI 59-
HCCIIEIOBaHMS; nonb3oBarbes | 70 k 3auéTy
IIEPCOHAIIBHBIM KOMIIBIOTEPOM Beimonsenue kypcoBoi
paboThI
Bnaneer METOJaMU orenku | [IpaBuibHBIe oTBEeTH Ha | [1K-9
3¢ EeKTUBHOCTH nporekaHus | Bonpocsl  Nell-13
XUMHKO-TEXHOJOTHUYECKUX 3auety. llpaBunbHbIe
IIPOLIECCOB OTBETHI HA BOIIPOCHI 59-

70 k 3a4€ry
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ITokazaTenu oleHKHU

pe3ynbTaToOB Kpurepnii Kowmre-
[Inanupyemsble pe3ynbTaThbl
OCBOCHMUS OLIEHUBaHUS TEHLIUU
JCIUIINHBI
Brinosnnenune KypcoBoi
paboThI
OcBoenue paszaena | 3HaeT OCHOBHbBIE THIIBI u | [IpaBunbsubie otBeThI Ha | [1K-9
Ne4 KOHCTPYKLIMHU  peakTopoB  JuIs | Bompochl  41-48  k
IIPOBEACHUS HEOPraHUYEeCKuX | 3a4ery.
peakuuin BelnonHenue KypcoBou
paboTHI
3Haer MeTonbl MopenupoBaHus u | [IpaBunbHoe I1K-1
ONTUMM3AIMU  TEXHOJOTMYECKUX | BHIIOJIHEHUE  3aJaHui
IIPOLIECCOB npousBojcTBa | Ne 15-21 k 3auery.
HEOPraHMYeCKUX MaTepHasloB; Beinonuenue KypcoBoii
paboThHI
Ymeer aHanu3upoBaTh XUMHKO- | [IpaBmibHbie oTBeTH Ha | [1K-9
TEXHOJIOTHYECKHUH TIPOIIeCC; Borpockl 28-30,31-35 k
3adery.  lIpaBunbHbIE
OTBETHI Ha BOIPOCHI 59-
70 x 3auéty
Beinonaenue KypcoBou
paboThI
Bnaneer meromamu ynpasnenus | [IpaBuiibHble oTBeThl Ha | [1K-9
XUMHUKO-TEXHOJIOTHYECKUX Bonpockl Ne 31-36, 68-
mpoueccoB B coorBercTtBun ¢ | 70 K 3auery.
KMHETUYECKUMU JIaHHBIMU [IpaBuiibHBIE OTBETHI HA
Borpockl  59-70 Kk
3a4ETy
Brinonuenue KypcoBou
paboThHI
OcBoenne pasnena 3Haer TexHojoruio M obmue | [IpaBuibHble oTBeTH Ha | [TK-9
Ne5 MIPUHIIATIBI ocyuiecTBieHus | Bonpocsl  49-58
Haubosee paclpoCTpaHEHHBIX | 3a4ETy.
XUMHYECKHX nporeccoB | Brinmonnenne KypcoBoit
HEOPraHUYECKOT 0 CHHTE3a | paboThI
(ITpon3BOACTBO Aa30THOM KHUCIIOTHI,
CEpHOM  KHCIOTBI,  KOHBEPCHs
MPUPOJHOTO Ta3a MW SKUIKHUX
YIJI€BOJIOPO/IOB, CHHTE3 aMMHAKa)
3HaeT CcrnocoObl Bbiienienus | [IpaBuibHblie oTBeThl Ha | [1K-1

OCHOBHEIX M IOOOYHBIX MMPOAYKTOB
HCOPTraHNYCCKUX peaKuHﬁ.

Borpockl  Ne49-58
3auery.
Brimonnenune KypcoBou

paboThI
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[Mxamna onenuBanus coorBerctByeT CTO CIIGI TU(TY):
MIPOMEKYTOUHAsT aTTeCTalMs MPOBOAUTCS B (GOpMe 3auyeTa, pe3ylbTaT OLECHUBAHHUS —

«BadTCHO» MU « HE3a4YTCHO», 3alllUThbI KprOBOfI pa6OTBI, pE3yIbTaT OUCHUBAHUA — OamnbHas
IKaja .

IIK-9:

1.
2.

No ok w

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

217.

28.

3. TunoBble KOHTPOJILHBbIE 3aaHUS IJISI IPOBEIEHNUsI MPOMEKYTOUHOM aTTeCTAlMM.
a) Bonpocsl u 151 oleHKH c()OPMHPOBAHHOCTHU 3j1eMeHTOB KommereHuuu I[MK-1,

Krnaccudukanms u xapakTepUCTHUKH CHIPbsi K BCIIOMOTATEIbHBIX MaTEPUAJIOB.

TpebGoBaHusi K KadyecTBY ChIpbsi M BCIIOMOTaTElIbHBIM MaTepHajlaM; HOPMBI pacxoia
BCIIOMOTaTeJIbHbIX MaTEPUAIIOB.

[IpupoaHbie UICTOYHUKH CHIPBS U UX pecypchbl B PD.

[lepBUUHbBIE U BTOPUUYHBIE CHIPHEBBIE PECYPCHI.

[TpunHnuMITEl 0GOTaIeHus TBEPOTo, Fa3000pa3HOTo U KUAKOTO ChIPHSL.

Bo3o0OHoBIsIEMBIE Y HEBO30OHOBIISIEMbIE HCTOYHUKH SHEPTUU.

be3zorxonHoe MpPOM3BOACTBO, OCHOBHBIE OTXOIbl COBPEMEHHBIX MPOU3BOJICTB, CIOCOOBI
YTHIM3AIN TBEPABIX, TA3000pa3HbIX U KUIKHX OTXOJOB JUIS MOBBIMICHUS Y(PHEKTUBHOCTH 1
3KOJIOTUYHOCTH IPOU3BOJICTB.

Ces3p Mexny mapamerpamu yrpasienuss XTI u mokazaTensiMu KayecTBa MPOTEKAHUS
XTIl kak OCHOBHOTO »JTama MPOTHO3UPOBAHMS SKOHOMHMUYECKHX XapaKTEPUCTHK
XUMHUYECKOI0 IPOU3BO/ICTBA.

Oco0eHHOCTH COCTaBIEHUS MAaTEPUAIILHOTO OallaHCa XUMUYECKUX TPOU3BOICTB.
Oco0eHHOCTH COCTaBJIEHUS TEIIOBOro OanaHca XMMUYECKUX POU3BO/ICTB.
Knaccudukanusa xumuko-rexHojaornaeckux npoueccon (XTII)

OcHoBHble cTaguu npotekanus XTII.

['oMoreHHbI€ U TeTEPOreHHbIE TPOLECCHl U OCOOCHHOCTH UX MPOTEKAHHUSI.

[ToHsITHSL O TMMUTHUPYIOIIMX CTAIUAX M 00JIACTU MPOTEKaHUs Ipolecca: KHHETHYecKasl,
BHelHenudpy3nonHas, BHyTpuaudy3rnonHas o6actu IpoTeKaHus mpolecca
Kuneruka. CkopocTh XHMHMUYECKON peakuuu Uis SKUAKOPa3HBIX M razoasHbIX
IIPOLIECCOB.

3aBUCHUMOCTBH CKOPOCTH 00paTUMOM ra3o(azHoi peakuu OT TEMIIEPATYPBhl.

3aBUCUMOCTbH CKOPOCTH 00paTUMOii ra3o(a3Hoil peakuu oT AaBJICHHUS.

3aBUCHUMOCTbH CKOPOCTH 00paTUMOMN PEeaKIUK OT CTEIIEHU IPEBPAIICHHUS.

Crioco0b! yBeJIMYEHUsI CKOPOCTEH peakinu

[Tonsstue o xatanuse. KaranusaToppl, MX KOMIIOHEHTBI, CIIOCOOBI IMPUTOTOBIEHUS.
AKTHBHOCTb, SI/IBI.

3aBUCHUMOCTh CKOpPOCTH O0O0paTuMoOil Tra3oda3zHOM peakIuu OT TEXHOJIOTUYECKUX
napameTpoB (IpocTasi KWHETHKA). BbIBO BhIpaskeHUH U1l MOJIBHBIX JOJEH.

Xumndeckoe papHosecue. IIpuanun Jle-IllaTense. 3aBUCUMOCTE X OT TEMIIEPaTyphl U
JIaBJICHUS

PaBHOBecHbIe mapaMeTpsl. BbIBOJ ypaBHEHUS! ONITHMAIbHOTO U PABHOBECHOTO J1aBJICHUS
XapakTep M3MEHEHMsI PAaBHOBECHOM CTENEHU MPEBPALLEHUS OT TEMIIEpaTypbl Ui
9K30TEPMHUUECKHUX U SHJOTEPMHUUECKHUX PEAKIIHM.

3aBUCHUMOCTb PAaBHOBECHOM CTENEHM IPEBPALICHUS OT TEXHOJOTMYECKUX IapaMeTpOB
JUISL DK30TEPMHUUYECKUX M SHAOTEPMHUECKUX PEAKUUN C YBEIWYEHHUEM U YMEHBIIEHUEM
o0bema

BnusiHuE KOHLEHTpallUu PeareHTOB M UX COAEPXaHHUS B ChIpbE€ HAa TEXHOJOTMYECKHE U
SKOHOMHYECKHE MoKazaTenu kadecrsa X TT1.

BnusHue temmnepaTypbl Ha TEXHOJOTMYECKHME M 3KOHOMHYECKHE I1OKA3aTelu KayecTBa
nporekanus XTII.

OnTumMuzanus 1 cnocoObl yIpaBlIeHUs] TEMIEPATYPHBIM PEKUMOM.
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29. BnusiHue naBieHUs Ha paBHOBECHE U CKOPOCTh ra3o(a3HbIX MPOIIECCOB.

30. M3MeHeHUsT TEXHOJIOTMYECKUX M DKOHOMHUYECKHX IMoKa3zareneil kadectBa XTII Bo
BpPEMEHH.

31. Ilonsatue 06 onTUMaIHLHOM BPEMEHHM KOHTAKTA.

32. [TonsiTue 06 obyacTsax mporekaHus rereporeHHbix X T11.

33. BrusiHue NUHEWHOM CKOPOCTH TMOTOKA, (PAKUMOHHBIX M  MHKPOCTPYKTYPHBIX
XapaKTepUCTHUK TBEPOH (pa3bl HA TEXHOIOTUYECKUE U SKOHOMHUUYecKue moka3atenu X TI1.

34. Onpenenenne BETUYMHBI ONTHUMAIBHOM TeMIepaTypbl NIpU HPOBEAECHUH OOpaTHMOI
9K30TEPMHUUECKON pPeaKIMU [0 YPaBHEHUIO POPMAIbHON KUHETHKU

35. Ompenenenne BEITUUMHBI TEMIIEPATYPhI MIPH MPOBEICHUH 0OPaTUMOM SK30TEPMUYECKOM
peaKuy Mo ypaBHEHUIO PeaTbHOM KUHETHUKH.

36. AHanu3 BIMSHUS YOPABISIOMIMX TapaMeTPOB HAa H3MEHEHHE 00JacTH ONTUMAIIbHBIX
TEeMIeparyp.

37. PecypcocOepexeHne B XHMUIECKOW TEXHOIOTHH.

38. DHeprocOepekeHne B XUMUYECKON TEXHOJIOTHH.

39. KuHeTnka roMOTeHHBIX KaTAIUTHICCKUX PEaKIUuit

40. Ynpasmistomue napametpsl XTI

41. Tlokazatenu 3¢pdexrunBHOCTH TpoTekanuss XTI B XuMudeckux peakTopax.

42. Ontumuzanys padoThl peaKTopa Mo TEXHOJIOTHUECKUM KPUTEPUSIM.

43. .OnTuMu3anus paboThl peakTopa 1Mo SKOJIOTUYECKIM KPUTEPHSIM.

44. Ontumuzanys padoThl peaKTopa Mo YKOHOMUYECKUM KPUTEPUSIM

45. Mopenu uaeannu3upoBaHHBIX PEAKTOPOB.

46. M30oTepMudecKuii TeMIiepaTypHbIN pexUM.

47. AnnaGaTHYeCKUil TeMIIepaTypHBIA PEKHIM.

48. TlonmuTepMUYecKuil TeMIEepaTypHbIN pexUM

49. KonBepcust MeTaHa BOASHBIM apoM. OU3NKO-XUMHUECKUE OCHOBBI ITpOIIecca.

50. IIpon3BoACTBO CUHTE3-Ta3a U3 PA3TUYHOTO YIIIEBOAOPOTHOTO CHIPHS.

51. XTII nepBuuHOil mepepaboTku HEPTH.

52. JlecTpyKTUBHBIE TIPOLIECCHI ITepepabOTKH HEPTH.

53. TepMmudeckuii ¥ KaTATHTHYECKUN KPEKUHT HE(DTEITPOYKTOB.

54. TIpon3BoACTBO a30THOM KUCIOThI. PU3UKO-XMMUYECKHE OCHOBBI IpolIecca.

55. IIpou3BoacTBO cepHOM KUCIOTH. DU3MKO-XUMUYECKHE OCHOBBI IIpOIIECCa.

56. Cunre3 Metanona. PU3NKO-XMMHUYECKHE OCHOBBI IIpoIiecca.

57. Cunre3 ammuaka. OU3UKO-XUMUYECKHE OCHOBBI MTPOIIeCca.

58. Okucnenne ammuaka. PU3NKO-XUMHUYECKHE OCHOBBI ITpoIiecca.

0) 3apauu 1015 oueHKH chOpMHUPOBAHHOCTH dj1eMeHTOB KomneTenuuu IK-1, ITK-9:
59. PaccuurtaTh MaTepuanbHbBId OamaHc cuHTe3a QocreHa 8 (apMaleBTHUECKON
MPOMBIIIIEHHOCTH, TIpoTekaroiero mo ypasuenuiw: CO + Cl, «> COCI,

CocraB ucxomguoir cmecu (MosbHbIE H07H): ZOcocz = 0,05; Z0co = 0,3; Z0c;z = 0,3;
ocTayibHOE - MHepT. Pacxon ucxoaHol razoBoit cMecu cocranister 37000 m3/4. OcratouHoe
coJiep)kaHue B KOHEUHOM ra3zoBoit cMecu cocrasisier CO- 0,04.

60. Paccuntarh MaTepuanbHBIA OallaHC MpoIlecca PA3NOKEHHUs aMMHUaKa I MONydeHUs
Bojiopoja no ypaBHeHuto: 2NH; < 3H; + N, + AHO

CocraB ncxoHOM Ta30Boi cMecu (MosbHBIe 1001 ):Z0nw3 = 0,35; Z0n2 = 0,05; Z0y, = 0,03;
ocTajabHOE - MeTaH. PacxoJ amMMuaka COCTaBIsieT B HAYAIbHON Ta30BOM CMECH COCTABIISET
10 kr/a. OcTtaTouHOE CojAepKaHWE aMMHaka B KOHe4HOU razoBoit cmecu 0,02% (mMonbHas
JIOTIs1).
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61. CocTaBuTh TEIUIOBOW OaylaHC TpoIiecca MapIyuaIbHOTO OKHCIICHHS MPUPOJHOTO Ta3a B
M30TEPMUYECKOM TEMIIEPATYPHOM PEKHUME C HCIOJIb30BAHUEM MPOTPAMMHOTO IaKeTa
MathCad, eciu: Pacxox npupoaHoro rasa Ha ycranosky 5000000 M/rox

Temmnepatypa B peaktope —1000 °C. CocTaB npupoaHoro rasza (MosibHble 10au): MeTad CHy
0,86, atan CoHg 0,04, nponan C3Hg 0,01, octansHoe a3oT. CooTHOIIEHHWE MPUPOIHBIN ra3-
BO31yXx=3:1

64. CocTaBuTh TEIUIOBOM OallaHC Tpoliecca IMapOBOM KOHBEPCHHM MPUPOJHOTO Ta3a B
M30TEPMUYECKOM TEMIIEPATYPHOM PEXKHUME C HCIOJIb30BAHUEM MPOTPAMMHOTO IaKeTa
MathCad, ecnmu u3BecTHO: 00BEMHBIM pacxoj] MPHUPOJHOrO rasza Ha ycraHoBky 3000000
M>/rox, Temiepatypa B peakrope —900 °C.

CocraB mipupoHOTO raza (MoybHbIC 10aH): MeTaH 0,86, atan 0,04, nporan 0,01, ocrambHOE
a30T, COOTHOLIEHUE NPUPOAHBIN ra3-BoJsHOM nap=1:3

65. Paccuurarh MaTepualbHBIA OajgaHC peakTopa OKHCJICHUsS OKcuaa cepol (4)
npoTekaromero no ypasaenuto: 2S0,+ O,= 2S0:s.

Ha oxucnenne pauokcuma cepol mnouwio 4400 Mg kuciopona. Konuenrpauuu
KOMIIOHEHTOB B UCXOAHOM cMmecH (0O0beMHble foau): okeun cepsl (1V) 0,11; xucnopon 0,1;
octanbHOe a30T. CTeneHp mpeBpaileHus Auokcuaa cepbl coctaniser 0,89. JlomoaHUTENBHO
paccuuTaTh MOJIBHYIO IPOU3BOIUTEIBLHOCTh PEAKTOPA.

Paccunrare TemmepaTypy CMECH Ha BBIXOJIE M3 PEaKTOpa, €CIIM TeMIepaTypa BXOIHON
emecu 390 °C, MOTEPU TEIUIa B OKPYXKAIOIIYI0 Cpely COCTaBIstOT 2% OT TEIJIOTHI,
MOCTYMAIONIeH C MOTOKOM HMCXOJHBIX BEIIECTB, a C MOMOIIBIO TEMJIOOOMEHHBIX YCTPOWCTB
oTBOAAT 20% TEmIOThl XUMHYECKOM PEaKIIiH.

66. PaccunTtath MaTepualibHBII OajaHC peakTopa CHHTE3a METaHOJIa, MPOTEKAIOLIETro MO
ypaBaenuto: CO +2H; «» CH30H

OObemHBIN pacxon ucxomHor cmecu 60000 My Konnientpauum KOMIIOHEHTOB B
ucxonHou cmecu (oOweMHubie mosm): Bogopon 0,72; oxcupn yraepona (l1) 0,18; meranon
0,01; ocranmpbHOe MeTaH. B koHeuHON cMecu oObemHas oyt MeTaHona cocrasisger 0,04.
JloToTHUTEIBPHO pacCYUTaTh CTENEHB MIPEBPAIICHHS BOIOPO/IA.

Paccuntarh KOMMYECTBO TEIIOTHI, KOTOPOE HEOOXOJMMO OTBECTH U3 PEAKTOPa, YTOOBI
TeMIlepaTypa Ha BbIXoJie cocTaBisiia 450 oC. Temnepatypa BxogHoi cmecu 300 “C, nmotepu
TEIJa B OKPYKAIOIIYI0 CPEay COCTaBIAIT 2% OT TEMJIOThl, MOCTYMAIOMIEH C MOTOKOM

WCXOJIHBIX BEIIECTB.

67. PaccunTaTh paBHOBECHYIO CTENIEHb MTPEBPAILICHUS BOJAOPO/Ia B PEAKIINHU

Hot Joas) <> 2HJras) ¥ paBHOBECHBIM COCTaB Trasa, IPOAHAIM3HPOBATh BIIHSHHUE
TEMIIEpaTyphl U IABJICHHS Ha COCTOSTHUE XMMUYECKOTO PABHOBECUS. IO PEAKIIUU:
Konuentpanuu Bogopoja, ra3oo00pa3Horo ojga u MOAMCTOro BOJOPOJia B UCXOAHON CMeECU
paBHBI, COOTBETCTBEHHO (MombHBIe A0H): ZNj2 =0.30, ZNy»=0.45, ZNy;=0.05, ocranpHOE —
a3or.

Ecnu 3aBHCUMOCTH KOHCTAHTBI PaBHOBECHSI OT TEMIIEPATYpPbI MPECTaBICHA BHIPAXKECHUEM:
lgKp=302.4/T-1.448:1g(T) + 0.21-10°T + 0.054-10%/T* + 5.29.

68. PaccuuraTh 3HaueHUs TMpPsAMON, oOpaTHOW u HAOTIOZAEMON CKOPOCTH pEaKIuu
KOHBEPCHUU MOHOOKCHA yriaepoaa BoasHbM apom: CO+ H,O= CO; +H;

Ecnu ucxonnslii coctaB (MoJIbHBIE A0HM): MOHOOKcH L yraepoaa 0,15,

BosiHOM map 0,5, Bogopoxn 0,1, nuokcun yriepoaa 0,05, octaibHOe — a30T.

Kunernueckoe ypaBHenue napoBoit kousepcuu CO U, [c-1]:

0,5 0,5

N i3
» 2fco, Piso0

Py,0

U= KiPco -
E1 = 40000 xIx/xmonb; ko1 = 2,03-10°.

3aBHCHMOCTb KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPHI:
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lgKp=2485.5/T + 1.565-1g(T) — 0.066:10°°T — 0.207-10°/T° - 6.946
69. PaccuuTtaTh pPaBHOBECHYIO CTEMEHb MPEBPAIICHHS W PABHOBECHBIC MOJIBHBIC TOJHU
KOMIIOHEHTOB PEaKIIMOHHOW CMECH MpHU MPOBEICHUH PEaKIIUU
2Cl,+2H,0 (r)=4HCI+0; npu cienyromux HCXOAHBIX TaHHBIX: COCTaB MCXOJHOW CMECH
(MomnbHBIE 10M): XJ10p — 0,3, BomsHOM map— 0,65, octambHOE — a30T.
3aBUCHMOCTh KOHCTAHTHI PAaBHOBECHSI OT TEMITEPATYPHI:
lgKp=-6019,9/T+0,423*1g(T)-0,025*10°*T+0,147*10°/T?+5,672
70. PaccumTarh 3Ha4YeHUs NPSAMON, OOpaTHOH M HAOIIOAaeMOW CKOPOCTH  peaKIuu
HerunpupoBanue 6yrana: C4Hip =C4Hg + Hy
Ecnu u3BecTHO, 9YTO UCXOAHBIN cocTaB (MoyibHEIE nonu): Oyran 0,27, 6yren 0,01, Bogopon
0,01, ocranpHOE — a30T.
Kunerndeckoe ypaBHEHUE, M3C4H /Mm%
U=k,*(PC4H10/PC4Hg)*(1-PC4Hg*PH,/( PC4H10*Kp))
3aBUCHMOCTh KOHCTAHTHI CKOPOCTH NIPSIMOM PEAKIIMH OT TEMIIePaTyphI:
lg (K+)=-9050/T +9,6
3aBUCHMOCTh KOHCTAHTHI PAaBHOBECHSI OT TEMITEPATYPHI:
lgKp=-6700/T +7.574
B) [IpumepHubIe Tembl KypcoBbix padot (ITK-1,IT1K-9)

1. TexHHKO-3KOHOMHYECKOE OOOCHOBaHME BbIOOpAa TEMIIEPATYPHOIO pEXKMMa pabOThI
peaKkTopa MJeaJbHOIO BBITECHEHUS IIPU NPOBEJCHMU Ipoliecca (yKa3blBaeTCsi HaUMEHOBaHME
THUIIOBOTO MPOIECCa OPTAaHUIECKOTO MITM HEOPTaHUIECKOTO CHHTE3a)

2. TeXHUKO-3KOHOMHYECKOe OOOCHOBaHHE BbIOOpa TEMIIEPATYpHOIO pekuMma padoThl
peakTopa  MOJHOTO CMEUICHHs NPH MPOBEACHUH TMporecca (yKa3plBaeTCs HAMMEHOBAHHE
TUIIOBOTO NPOLIECCa OPraHUYECKOT0 MIIM HEOPIaHUYECKOTO CUHTE3a)

3. BeiObop um o0OCHOBaHME THIIa pEaKTOpa IO TEXHUKO-2KOHOMHYECKHUM IOKa3aTesIsiM
IpU MPOBEACHUU Ipolecca (yKas3bIBaeTcs Ha3BaHUE TUIIOBOI'O MPOLECCAa OPraHUYECKOro HMIIU
HEOPraHMYECKOTO CHHTE3a) OCYIIECTBISIEMOTO B H30TEPMUIECKOM TEMIIEPATYPHOM PEXKUME

4. Beibop u 00OCHOBaHHE THIIA PEAKTOpa IO TEXHUKO-IKOHOMHUYECKUM I10Ka3aTessiM
IpY MPOBEACHUU  Tporiecca (yKas3bIBaeTcsi Ha3BaHUE THUIIOBOTO MPOIEcCa OPTaHUYECKOTO HITH
HEOPraHMYECKOro CHHTE3a) OCYLIECTBISEMOr0 B MOJIUTEPMUYECKOM TEMIIEPATYPHOM pEKHUME

5. Beibop m 00OCHOBaHWE THIIA PEaKTOpa IO TEXHHKO-DPKOHOMHYECKHM ITOKa3aTeIsiM
IpU MPOBEACHUU mpoliecca (yKas3bIBaeTcss Ha3BaHUE TUIIOBOIO MPOIlEcCa OPraHUYECKOro MU
HEOPraHMYECKOT0 CHHTE3a) OCYIIECTBISIEMOT0 B aI1abaTHIECKOM TEMIIEPATYPHOM PEXUME

r) [IpumepHbIe 3a1aHus I KOHTPOJBbHBIX padoT

3aoanue I. Paccunraiite kakoil o0beM 3aHMMAeT CMECh a30Ta C BOJOPOJOM IIpH H.Y.,

ecnu macca cmecu 200 kr, a MaccoBas J1os1st Bogopoja 0,6.

3aoanue 2. OxuciaeHue OKCHUJa yriiepoja KUCIOPOJIOM BO3AyXa MPOXOAUT MO PEAKIIMH:

2C0+02+-2C02

VcxomHasi KOHIIEHTpaIUsl OKCHIA YIJepojia, KUCIOpoaa M JUOKCHIA YTIepojaa pPaBHBI

(monb.monu): a)ZNco = 0.25, ocranpHoe — Bo3ayx; 06) ZNco = 0.25, ZNco2 = 0.05

OCTaJIbHOE — BO3/IYX.

JlaHa 3aBUCHMMOCTb KOHCTAHTBI PABHOBECHS OT TEMIIEPATYPHI:

lgKp = 29791/T + 0.169*1073*T-0.324*10°/T%-9.495

A) PaccunrtaTh paBHOBECHYIO CTENEeHb IHpeBpalieHus okcuga yriuepona (XE) u

paBHOBecHBIH coctaB (ZEi) mpu T=800K u P=1 arm.

b) Paccuurtath paBHOBecHyIO CTeMeHb NpeBpalleHus okcuaa yriaepoga (XE) u

paBHOBecHBIH coctaB (ZEi) mpu T=1000K u P=1 atm.

B) Paccuntars paBHOBeCHYIO CTeNeHb IpeBpaimleHusi okcuga yriepoga (XE) u

paBHOBecHbIH coctaB (ZEi) mpu T=800K u P=5atm.
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I') PaccumrtaTh paBHOBECHYIO CTENEHb MpeBpamieHus okcuaa yriaepoga (XE) u
paBHOBecHBIH coctaB (ZEi) mpu T=1000K u P=5 atm.
3aoanue 3. Ponp kartanusza B XUMUYECKOH MPOMBIIUICHHOCTH.

K 3auery momyckaroTcst CTYJEHTBI, BHIIOJHUBIINE BCe (hOPMBI TeKylIero KouTpois. [Ipu
claue 3a4eTa CTYJEHT MOJIy4yaeT JBa BOIpoca U3 MepeuHs, IPUBEAECHHOTO BBILIE.

BpeMmst moaroToBkM CTyI€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.

4. Meroanyeckue MaTepUaJibl Ui OmNpeaesieHUs NMPoUeAyp OLEHUBAHHWS 3HAHUIA,
YMeHHil, HABbBIKOB W (WIH) ONbITA JIeSATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMbI
(¢popMupoBaHus KoMIeTEeHIH.

[Ipomexxyrounass arrectauus 0O JAWCHUIUIMHE TMPOBOAUTCS B COOTBETCTBUM C
TpeboBanusiMu «[looxkenust o GopmMax, MEPUOJUIHOCTH U TOPSIKE MPOBEIACHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTectanuu odydaromuxcs» ( Ilpuka3 pekropa ot
12.12.2014 Ne 463) u CTO CIIGI' TU(TVY) 016-2015. KC YK/IB. ITopsiox mpoBeneHus 3a4€TOB
1 HK3aMEHOB.
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