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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMHUYEeCKUX TeXHOJIOTUN
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Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUAMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

MOJIy4YE€HUE CTYICHTAaMU 3HaHHI MO0 TEOPETHYECKUM OCHOBAM XHMHUYECKHX PEAKTOPOB U
MIPOTEKAIOIIMX B HUX MPOIIECCAX, a TAKKE MPAKTUYECKUX YMEHHUI 1 HABBIKOB MPU PACCMOTPEHUU
TUTOBBIX KOHCTPYKLHUNA XHMHUYECKHUX PEAKTOPOB, COCTABICHHMM MAaTEMAaTHUYECKOTO OIMUCAHUS
MPOTEKAIOIIUX B HUX MTPOLIECCOB, aHAJIU3E MPAKTHUECKUX PE3YJIbTATOB pacuéTa peakTopoB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JuctunamHa XUMHYECKHE PEaKTOPhl BXOJIUT B 00s3aTENIbYI0 YacTh y4eOHOTO IIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMS  (YMEHHWs,  BIJIAJICHUSA),
c(OpPMHUPOBAHHEIE B PE3YIbTATE U3YyUCHUS TUCITUTUINH/ TPAKTUK:

duzuka

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

Marematuka

duznueckas XUMHUS

OO1ast XuMHY€eCKask TEXHOJIOTUS

Texauueckasi TepMOAMHAMUKA U TETNIOTEXHUKA

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

N3Bnedenne u nepepadboTka XUMUYECKUX MPOAYKTOB KOKCOBaHUS

MaccooOMeHHBIE TPOIIECChl XUMUYECKON TEXHOJIOT U

[InanupoBaHue FKCIEPUMEHTA U MOJICIMPOBAHUE XUMUKO-TEXHOJIOTUUECKUX MPOLIECCOB

XuMuyeckast TEXHOJIOTHS TOIINBA U YIJIICPOAHBIX MAaTCPUAIOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pe3syabrare ocBOeHUS ~JIUCHUIUIMHBI  (MOAyisl) «XHMMHUYECKHE PEaKTOpPbhI»
oOyyaroImuiics oKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-4 CnocobeH obecrieunBaTh MPOBEACHHE TEXHOJIOTHYECKOTO IMPOIIECcCa, HCIOIb30BaTh
TEXHUUYECKUE CPEJICTBA ISl KOHTPOJIS MapaMeTPOB TEXHOJIOTHIECKOTO MPOIECCa, CBONUCTB ChIPhs
¥ TOTOBOU MTPOYKIIMH, OCYIIECTBIIATH N3MCHCHHE TTApaMETPOB TEXHOJIOTHIESCKOTO TIPOIecca MpH
M3MEHEHHHU CBOMCTB ChIPhS

OIlK-4.1 OmnpenensieT TEXHUYECKHE CPEACTBAa HA MPOU3BOJICTBE JAJs OOecreueHHs
TEXHOJIOTUYECKUX IIPOLIECCOB
OIlK-4.2 OneHuBaeT W KOHTPOJUpYeT  mapamMeTpbl U 3(p¢PEeKTUBHOCTh

TEXHOJOTHYECKHUX IPOIIECCOB, CBOMCTBA CBHIPhS U TOTOBON MPOIYKIIMH B
00J1aCTH XUMHUYECKON TEXHOJIOTUH

OIIK-4.3 [IporHo3upyer u peryaupyer U3MEHEHHE MapaMeTpPOB TEXHOJOTHYECKUX
IIPOLIECCOB B 3aBUCUMOCTH OT CBOMCTB ChIPbS




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB
— caMocTosTeNbHas padora — 69,1 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®dopma aTTecTaluy - SK3aMEH

AynutopHast ) s
o | xonTakTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJ. Jyacax 3) By KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B A . P Kon
S 3 © | caMOCTOSITEBHOM | yCIIeBaeMOCTH U
JHACUIHTLIAHBL 3 g o . | xomneTeHIUH
@) 5 2 £ padoThI TIPOMEKYTOYHOM
mab. | mpaxr. 3
Jlek. san 5 - 5 g aTTeCTaLH
1. Beenenue
1.1 TToxazarenn
3¢ dexkTUBHOCTH a00THI OIIK-4.2
b p Pabora ¢ Koncmekr '
peaKkTopoB u XTIL.| 5 2 2 OIIK-4.3,
KOHCITEKTOM 3K3ameH
Knaccugukanus OIIK-4.1
PEaKTOPOB M PEIKUMOB HX
HWroro no pazaeny 2 2
2. MaremMarudeckoe
MOJICITUPOBAHUE  XUMH-YECKHX
MIPOIIECCOB U PEAKTOPOB
CaMoCTOATEIEHOE
U3ydeHHe y4eOHOM
. Brictynenne Ha
2.1 Mogens peaktopa U Hay4HOH ce}l\;rlflﬁape OTIK-4.1
HI€AILHOTO CMEIIEHUS JIMTEPATYPBHL. > )
A 1 1/0,51 6 patyp BBINOJIHEHUE OIIK-4.2,
MIEPUOJUYECKOTO - [ToaroroBka k .
o pacuetHbix 3aganuii| OITK-4.3
JICHCTBHSL. MPAaKTUYECKOMY 3saMeH
3aHATHIO,
ceMHHapy
CaMOCTOSITEIbHOE
H3ydeHue yaeoHoi
qu Ha :’:0171 BeicTymiieHue Ha
2.2 Mogens  peaktopa e };T o CeMHUHape, OIIK-4.1,
HJI€AILHOTO cMmenienus| 5 1 1/0,51 5 HO)I]E)OT(ZE)Ka.K BBIIIOJTHCHUE OIIK-4.2,
HENpPEepBIBHOTO AEUCTBHUS HpaKTHUECKOMY pacuetHbix 3amanuii| OITK-4.3
3K3ameH
3aHATHIO,
CeMHHapy
CaMoCTOSITEIbHOE
H3ydeHue yaeoHoi
qu Ha :’:0171 BeicTymiieHue Ha
2.3 Mogenb peakropa e };T o ceMHHape, OIlK-4.1,
HUIEATbHOTO  BBITECHEHHUS 1 1/0,51 5 HO)I]E)OT(ZE)Ka.K BBIIIOJTHCHUE OIIK-4.2,
HENpPEepBIBHOTO AEUCTBHUS HpaKTHUCCKOMY pacuetHbix 3amanuii| OITK-4.3
3K3ameH
3aHATHIO,
CeMHHapy
Hroro no pazaeny 3 3/1,5U | 16




3. Uzorepmuyeckuit

TOMOTE€HHBII IpoLecc B
CamocrosTensHoe
u3yucHHe y4eOHOMH
U Hay4HOH BricTynnenue Ha
JIUTEPATYPHI. ceMHHape OIlK-4.1,
3.1 Amnamusz mpomecca B ’
pou 4/1,71 | 13 TToaroroBka k BBINOJIHEHHE OIIK-4.2,
XHUMHUYECKOM pEaKTope. .
MPaKTUYEeCKOMY |pacuerHbix 3amanuii| OITK-4.3
3aHSTHIO, 3K3aMeH
CeMUHapy
(KOJIOKBUYMY)
CaMmocrosTensHoe
u3ydeHune yueOHon
3.2 CpaBHeHHe i e
Y HAy4YHOH BeicTyIuieHHe Ha
3¢ GeKTUBHOCTH  PabOTHI
H3OTCDMICCKHX JIATEPaTypPHL. ceMu-Hape, OIIK-4.1,
P 2/11 8,1 TToaroroBka k BBINOJIHEHHE OIIK-4.2,
PEaKTOpOB. .
MpaKTHYEeCKOMY |pacueTHbixX 3amanuii| OIIK-4.3
Kackag peaxkTopoB
3aHATHIO, 3K3ameH
MJI€abHOTO CMeIle-HUs
ceMUHapy
(KOJIOKBHY-MY)
HWroro no pazaeny 6/2,71 | 21,1
4. TereporeHHslii mporecc B
XMMHYECKOM PEaKkTope
CaMmocrosTensHoe
u3ydeHue y4eOHoMH
4.1 Pexxum u i e
MMETHpYIOIME T U HAY4HOMH BricTyniienue Ha
o ecfay Obmte JTUTEPATYPHI. ceMH-Hape, OIlK-4.1,
pon ’ 2/11 8 ITogroroBka k BBIIIOJIHEHUE OIIK-4.2,
TOPUHIUIBL  YIPaBICHUS .
MpaKTHYEeCKOMY |pacueTHbiX 3amanuii| OITK-4.3
CKOPOCTBIO T€TEPOreHHOTO
3aHATHIO, 3K3ameH
mporecca.
ceMUHapy
(KOJIOKBHY-MY)
CaMmocCToATenbHOE
4.2 Cucrema «ra3 M3y4eHHe yueOHOH
(>kuakocTh) — TBEepHoe (He 1 HAy4IHOH BricTynnenue Ha
MTOJTHOCTHIO JUTEPaTyPHI. ceMu-Hape, OIIK-4.1,
pearupyromiee)». 4/11 10 IloaroroBka k BBITIOJTHEHHE OIlK-4.2,
Cucrema «ra3 (KHUIKOCTB) MpaKTHYEeCKOMY |pacuerHbiX 3amanuii| OITK-4.3
- TBep-7Ioe (MOJHOCTHIO 3aHATHIO, 3K3ameH
pearupyoniee)». ceMUHapy
(KONIOKBUYMY)
HWroro no pazaeny 6/21 18
5. Heusorepmudeckuii mporecc
B XUMHUYECKOM PEaKTOpeE.
CamocrosTensHoe
n3ydeHune yaeOHon
5.1 PexuMbl HICaTBHOTO Y HAYyIHOM BricTynnenue Ha
CMEIICHUS JIUTEPATYPBI. ceMUu-Hape, OIIK-4.1,
MePUOANYECKUI Hu 1/0,51 6 TToaroroBka k BBINOJIHCHUE OIIK-4.2,
UJI€aTbHOTO BBITECHEHHUS C MPaKTHIECKOMY |pacueTHbIX 3amanuid| OIIK-4.3
TEII000MEHOM 3aHATHIO, 3K3aMeH
CeMUHApY

(KOJITOKBHY-MY)




5.2 TemmnepaTypHblii CaMocrosiTensHoe
peXMUM B MPOTOYHOM u3ydeHue yueOHon
peakrope H7eaabHOTO Y HAYIHOH BricTynnenne Ha
CMEILIEHUS JIUTEPATYPBHI. ceMH-Hape, OIIK-4.1,
ConocTaBJiIeHHE 2 2/0,51 6 TToaroroBska k BBINOJIHEHHE OIIK-4.2,
a7nabaTHIecKoro MpPaKTHIECKOMY |pacueTHbIX 3amanuii| OIIK-4.3
mporecca B IPOTOYHBIX 3aHATHIO, 3K3aMeH
pexnMax UJICATBHOTO CeMHUHApY
CMEIIEHHS ¥ BEITECHEHUS (KOJTOKBHY-MY)
HUroro no pazaeny 4 3/11 12
Uroro 3a cemectp 18 18/7,211 69,1 JK3aMeH
18/7,2
Hroro no aucumruinye 18 ' 69,1 SK3aMeH

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpoektupoBanue o0yueHus: CTPOUTCSA HAa OCHOBE CIEAYIOIINX MPUHIUIIOB!

- OOyueHne Ha OCHOBE MHTETPALIUY C HAYKOW U IIPOU3BOACTBOM.

- [IpodeccuonanbHO-TBOpUECKAsi HAPABICHHOCTh OOYUECHHUS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

-  OpHeHTHpPOBAaHHOCTh OOy4YeHHS Ha pPa3BUTUE OIbITa CcamMo00pa30BaTEIbHOI
JesITeIbHO-CTU Oy yIIEeTo CIeHUAINCTA.

Jlisg mocTrKEeHHsl TIIAHUPYEMBIX PE3yIbTaToB OOyYeHHUs, B JUCIHUILIUNHE «XUMUYECKUE
PEaKTOPbI» UCHOIB3YIOTCS pa3IMYHbIe 00Pa30BATEIbHBIC TEXHOIOTUN:

1. TpapuuuoHHsle 00pa3oBaTENbHBIE TEXHOJOTMH: WHGOPMAIMOHHASA  JICKIIMS,
NPaKTU-YECKUE 3aHATHUS.

2. HudopMainoHHO-KOMMYHUKAIIUOHHBIE o0Opa3oBaTebHbIC TEXHOJIOTHH:
JAexkuus-su3yanusanus. [lpakTuueckoe 3aHsATHE B (opMe Npe3eHTaluuu — MPEICTaBICHHE
pe3yNIbTAaTOB C UCIOJIb30BAHUEM CIIEIUATN3UPOBAHHBIX MPOTPAMMHBIX CPE/l.

3. NudopmannoHHO-pa3BUBAIONINE TEXHOJIOTUH, HAIpaBlICHHbIE Ha (OpPMUpOBaHHE
CUC-T€Mbl 3HaHH, 3allOMUHAHHE U CBOOOAHOE omepupoBaHue uMU. llpu camocTosiTeNnbHOM
U3yde-HUU JIUTEpaTypbl MPHUMEHEHHE COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHHA st
CaMOCTOSI-TETILHOTO  TOTOJHEHUS 3HAHUH, BKIIOYas HCIONb30BAHHE TEXHUYECKUX U
AIIEKTPOHHBIX CPEICTB UH(OPMAIIHH.

4. JleaTenbHOCTHBIE MPAKTUKO-OPHUEHTUPOBAHHBIE TEXHOJOTHH, HANpaBlieHHbIE Ha
(dopmMupoBaHUE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTUIECKUX YMEHUH MPHU pazd0pe KOHKPETHBIX
CUTyallui, OCHOBaHHBIX Ha TMPAKTUYECKUX MpHUMepax, O0O0eCleUHBAIOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANBHYIO AEITEIBHOCTb.

5. PasBuBaromme mnpoOIEMHO-OPUEHTUPOBAHHBIE TEXHOJOTHH, HalpaBlICHHbIE Ha
dopMu-poBaHME U pa3BUTHE TMPOOJIEMHOTO MBIIUICHHUS, MBICIUTEILHON aKTUBHOCTH,
CIIOCOOHOCTH BH-JIeTh U (HOPMYIHUPOBATH MPOOJIEMBI, BEIOMpPATh CIIOCOOBI U CPEACTBA ISl UX
peteHws.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-JTHOO CIIOPHOTO
BOIpOCa, NMpoOJIeMBbl, BBIABICHHE MHEHMH B rpymnne. M3noxeHue mpobieM W MX COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOIMH OOydeHHs, OOecledyMBaloOIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMYHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
yC-JIOBUH /7151 pa3BUTHS UX MHIUBUYAJIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B
yueOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYSHHsS pean3yloTcsi B
pe-3yJibTaTe MHIMBUAYATbHOTO OOIEHHs IPenojaBaTeist U CTyACHTa.

B xome nmamoroBoro oOydeHHsI CTYAEHTBI y4arcs KPUTHYECKH MBICIUTH, PEIIaTh
CJIO’KHBIE MPOOJIEMBbl Ha OCHOBE aHajM3a OOCTOSTENbCTB M COOTBETCTBYIOLIEH HMH(pOpMAaIHH,
B3BEIIMBATh AJTbTEPHATUBHBIC MHEHUS, NMPUHUMATh NPOJyMaHHBIE PEIICHUsS, YJ4acTBOBATh B
JTUCKYyCCHsIX, oOmarbes. [[ns 3Toro Ha 3aHATUSIX OpPraHU3yIOTCs IpymnmnoBas paboTa, paboTa ¢
JOKYMEHTaMH U Pa3InYHBIMHA UCTOYHUKAMHU HHPOPMAIINH.

Peanu3zanus Takoro moxo/1a OCyIECTBIISETCS CIEAYIOUIMM 00pa3oMm:

1. Pacnpenenenue teM pedepaToB (TeM i BBICTYIUIEHHUS) C y4€TOM MOKEIaHHUM
CTYZICHTOB, TEMAaTHKH UX HAy4-HBIX HHTEPECOB U T.II.

2. TlogroroBka CTyjeHTaMd (OPMBI OTUYETHOCTH CAMOCTOSTEIBHOU paboThl (pedepar-
Ipe3eHTAlHs, BBICTYIUIEHUE HA CEMUHAPE).

3. OOcyxIeHrne MOIrOTOBICHHOTO OTYeTa B PEXHME IUCKYCCHH C JJIEMEHTaMHU
KOJIJIEK-TUBHOTO PEIICHUS TBOPUYECKUX 3a/1au.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arIIMXCst
IIpencraBneno B npuiioxeHu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Urnarenkos, B. M. OOmas XxuMudeckass TEXHOJOTHS: TEOPHUs, MPHUMEPHI, 3a/Ja4H '

yuebHOe mocobue it akagemuueckoro OakanaBpuarta / B. M. UraareHkoB. — 2-¢ w31, —
Mocksa : U3natenbcrBo FOpaiit, 2019. — 195 c. — (bakanaBp.Axagemuueckuii kypc). — ISBN
978-5-534-09222-6. — Tekcr : onektponnsii /[ DBC IOpaiit [caiit]. — URL:

https://urait.ru/viewer/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-450986#pag
e/l

2. CmupHOB, A. H. Xumuueckue peaktopbl. | OMOTeHHBIH M30TEPMUYECKUN MpOLECC !
yuebnoe nmocobue / A. H. Cmupros, C. A. Kpsuiosa, B. 1. CeicoeB ; MI'TY. - MarHuTo-ropcK :
MI'TY, 2016. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/113034
5/70.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3JACKTPOHHBIMH. -
Csenenus noctynusl Takxke Ha CD-ROM.

3. CmupHOB, A. H. I'eTeporenHbie XuMHYECKUE TpoLecchl | yueOHoe mocodue / A. H.
Cwmupnos, C. A. Kpbuiosa, B. U. CeicoeB ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 sanektpoH.
OIIT. TICK (CD-ROM). - 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/113004
6/67.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3ACKTPOHHBIMH. -
Ceenenus noctynusl Takxke Ha CD-ROM.

0) lonotHuTEIBHAS TUTEPaTypa:

1. Boukapes, B. B. Onrtumuzanus XUMHUKO-TEXHOJOTUYECKUX IPOIECCOB | y4eOHOE
nocobue s By3oB / B. B. BoukapeB. — Mocksa : M3narensctBo FOpaiit, 2020. — 263 ¢. —
(Boiciree oopazoBanue). — ISBN 978-5-534-00378-9. — Texkcr : anexrponnsiit // DBC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/451320 (nata o6parenus: 06.09.2020).

2. 3arkeiim, A. IO. 3akreiim A. I0. OOmas XuMMHUUYeCKass TEXHOIOTHSA: BBEICHUE B
MO/ICITUPOBaHHE XUMHKO-TEXHOJIOTMYECKHUX MPOLIECCOB [ DIEKTPOHHBIN pecypc] : yuel. mocodue /
A. 10. 3akreiim. - 3-e m3x., mepepad. u jgomn. - Mocksa : Jloroc, 2012. - 304 c. - (HoBas
yHHUBepcuTeTckas Ombnuoreka). - ISBN 978-5-98704-497-1. - Tekcr : snexktponHbid. - URL:
https://znanium.com/catalog/product/468690 (mata obparenus: 06.09.2020). — Pexxum pocryma:
0 TOATHUCKE.

3. CmupnoB, A. H. TeopeTnueckue OCHOBBI XMMHKO-TEXHOJIOTHYECKHX IIPOILIECCOB :
yaeonoe mocodue / A. H. Cmupnros, C. A. Kpsutosa, B. 1. CeicoeB ; MI'TY. - MarHuToropck :
MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodwsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

4. CmuproB, A. H. TTpor3BOACTBO XMMHUYECKHUX MPOIYKTOB : yucOHOe mocodme. . 1/ A.
H. Cmupnos, C. A. Kpsuioa, B. 1. CeicoeB ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526
324/3663.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

5. KpeutoBa, C. A. BBeneHne B aHanu3 W CHHTE3 XMMHUKO-TEXHOJOTUYECKHX CHUCTEM !
yueOHoe mocobue / C. A. Kpeuiosa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 snek-TpoH.



OIIT. JICK (CD-ROM). - 3ari. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/113146
4/25.pdf&view=true

(mata obpamienus: 04.10.2019). - MakpooObekT. - TekcT : 37eKTpoHHbIH. - CBeeHUs
noctymHbl Takke Ha CD-ROM.

6. beckoB B.C. Obmas xumudeckas TexHoorusi: YueOHuk ais By3oB./B.C. beckos .- M.:
UKL «Axagemkaura», 2005.-452c. 6 wn., Tabm- ISBN 5-94628-150-X. - Tekcer
HENOCPEACTBEHHBIM.

7. KysnenoBa, M. M. OOmas xumuueckas TEXHOJOTHs. MarepuanbHblii OamaHc
XHUMHKO-TEXHOJIOTMYECKOTO Tporecca : ydeOHOe TocoOue Ui BY30B II0 HAINPaBICHHIO
"Xumu-deckas texnosioruss u ouorexuonorus” / M. M. Kysuenosa, X. D. Xapnammuau, H. H.
bareipmmn . — M. @ Jloroc, : YHuBepcurerckas kuura, 2007 . — 264 c. - ISBN 5-9870417-5-9 -
TekeT :HenocpeICTBEHHBIN.

8. Uopkenmopd M. CoBpeMEHHBIH KaTaliu3 W XHUMHYECKas KHHETHKAa : [y4eOHOe
noco-oue] / Y. Yopkenmopd, X. HaiimantcBeapait ; ep. ¢ anri. B. U. Ponayruna. - 2-¢ usg. -
Honronpyausiii : Uaremnekt, 2013. - 503 c. : wi., tabn., rpad. - ISBN 978-5-91559-153-9. -
Texkcr :HemocpeacTBeHHbId. 10 miT.

9. Cubapos /1. A. Karanu3, kaTaJTUTHYECKHE MTPOLIECCHI U PEaKTOPhI : yueOHoe mocobue /
. A. Cubapos, [[. A. Cmupsosa. - CII06. ; M. ; Kpacnonap : Jlans, 2016. - 198 c. : un., Tadm. -
(YueOnuku 1iis1 By30B. CrieniuanbHas JInTepaTypa). - TeKCT :HermocpeICTBEHHBIH.

B) MeToauyeckue ykasaHus:

1. CmuproB, A. H. XumMuueckue mporeccsl B peakropax : yueOHoe mocobue / A. H.
CwmupnoB, C. A. Kpsutosa, B. U. Ceicoe ; MI'TVY. - [2-e u3a., moaror. mo mned. uza. 2016 r.]. -
Maruu-toropck : MI'TVY, 2017. - 1 snekrpos. ont. auck (CD-ROM). - 3arn. ¢ Tutyin. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=69.pdf&show=dcatalogues/1/113909
1/69.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : NeK-TPOHHBIH. -
Csenenus noctynusl Takxke Ha CD-ROM.

2. Teopernueckre OCHOBBI XUMHUYECKOW TeXHOJIOTHHU: y4ed. mocooue /A.H. CMupHOB,
C.A. Kppuosa, B.11. CeicoeB. Marautoropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. I'.1.
Hocoga, 2018. 61 c. - TekcT :HEMOCPEICTBEHHBIH.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haunmenosanue 10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
7Zip ¢B0001HO pacnpocTpaugemoe I10 0eccpoUHO
MS Office 2007 Ne 135 ot 17.09.2007 Geccpoumo
Professional
MS Windows 7
Professional (st 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (st I-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO




IIpodeccnonanbHbie 6236l JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Cchuika

OneKkTpoHHass 0aza MEepUOAMYECKUX H3JaHUN
East View Information Services, 00O «MBHUC»
HammmonansHas
uHpopMmaonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA
[Touckosas cucrema Akagemus Google (Google
Scholar)
Wudopmanmonnas cucreMa - EnuHOE OKHO
JI0cTyna K MHGOPMAIIMOHHBIM pecypcaM
DnekTpoHHbIe pecypcebl oubmuorekun MI'TY um.
I".1. HocoBa
YHuBepcurerckas HH(OpPMALMOHHAS CHCTEMa
POCCUA

9 MaTepuaJibHO-TeXHHYeCKOe 00ecrieueHue TUCIIUITIHHBI (MOTYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKITIOYACT:
VYyebHbIe ayTUTOPUH TSI TPOBEACHUS 3aHATUH JIEKITMOHHOTO THIIA
MynsTuMeANIHBIE CPEICTBA XPAHEHUS, TIepeauu U MPeCTaBICHUs HHPOPMAIIHH.

Vuebnas ayauropust il TpOBCACHUS HPAKTHYCCKUX 3aHHTHﬁ, 3aHITHI CCMHHApPCKOIo
TUIIA, TPYIIIOBBIX U WHAUBUAYAJIbHBIX KOHCy.HBTElIIPIﬁ, TCKYHICro KOHTPOJIA U HpOMC)KYTOHHOﬁ
aTTeCTallnu [[ocxa, yqe6HHe CTOJIBbI, CTYJIbA

VY4eOHble ayIuTOpUU Ui CaMOCTOSITENIbHON paboThl oOydaromuxcs llepconanbHbie
koMnbroTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B DICKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

ITomemienuss a1 XpaHeHUs W NPOPUIAKTHYECKOTO  OOCIYKMBAaHUS — y4eOHOro
o0opynoBanus CTenaxu s XpaHeHNs 000py10BaHUS

Metoanueckast TuTepaTypa A yueOHbIX 3aHATUI

Xumuyeckas nocyia

WHCTpyMeHTBl 11 pPEMOHTa U NPOQPHIAKTUYECKOTO OOCTYXHBaHHUS Y4eOHOro
000pyI0BaHUS



[Tpunoxenue 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

BOVIpOCbl K KoJLlokeuymam

MaremaTH4ecKOe MOIeTHPOBAHNE XHMHYECKUX NMPOLECCOB U PEAKTOPOB

1. B uem 3akirouyaercs METO/ MOJIETUPOBAHUS?

2. Cdopmynupyiite OCHOBHBIE TpeOOBaHUS, NMPEABABISIEMbIE K MaTeMaTHUYECKOW MOJEIH
XMMHUYECKOTO peakTopa.

3. B uyem 3akirodaercst uepapXu4ecKuidl MPUHLIKI MOAEIUPOBAHNS XUMHUUECKUX HPOLIECCOB
1 pPEaKTOpOB?

4. Kakue npu3zHaku MOTYT ObIThb IOJOXKEHbI B OCHOBY KJIACCU(PUKAIMM XUMHUYECKUX
peakTopoB?

5. KakoBel pa3nnuus B yCIOBUSIX NEPEMEIINBAHUSA B MPOTOYHBIX PEAKTOPAX CMEIICHUS U
BBITECHEHUSA?

6. Kakoit pexxum paboThl XUMHUYECKOTO PEAKTOpa Ha3bIBaeTCs cTaloHAapHBIM? Bo3MoskeH
JIM CTallMOHAPHBIN PEXXUM B IEPUOANUECKOM peakTope? B nomyHenpepsIBHOM peakrope?

7. HazoBuTe mnocienoBaTelbHOCTh 3TAalloOB IPU COCTABICHHMM MaTeMaTHYECKOM Mojenu
Ipolecca B peaklIHOHHON 30HE.

8. Kakum ycioBusM J[OJKEH YJIOBIETBOPATH JJIEMEHTApHbII 00BeM, i KOTOPOTO
COCTaBJISIIOTCS OalaHCOBBIE YpaBHEHUS?

9. KakuMm pmomkeH OBITh DSJEMEHTApHBIA TPOMEXYTOK BpPEMEHH TPHU COCTAaBICHUHU
0alaHCOBBIX YpaBHEHMM ISl peakTOpoB, padOTalOIIMX B CTAallMOHApHOM pexume? B
HECTAllMOHAPHOM pexume?

10. Harmmwre ypaBHEHNE MaTepHAIBHOTO OaaHca peakTopa B 00IIeM BHIE.

11.Tlouemy wuMeHHO OajaHCOBblE  ypaBHEHHs  (YpaBHEHMsS  MaTe€pHaIbHOIO U
HHEPreTUUecKoro  OalaHCOB)  COCTABISAIOT  OCHOBY  MaTeMaTHYeCKOM  MojemH
XUMHYECKOI0 peakTopa?

12. Tloyemy mnpu CTalMOHAPHOM pEXKHUME pabOThl XMMHYECKOTO peakTopa B HEM He
MPOUCXOUT HAKOIUICHUSI BELIECTBA U TEIUIOTHI?

13. CocraBbTe MaTemaTndeckue mosienu st peakropoB PUC-n, PUC- 1, PUB

HN3oTepmMuyecknii mpouecec B XHMHUYECKOM peaKkTope

1. KaxoBbl OCHOBHbBIE THUIIBI XMMHUYECKHX PEAKTOPOB, MPEIbSABISEMble K HUM TpeOOBaHMUS,
[IPUBEIUTE [PUMEpPbl HUX HCIOJIb30BAHMS B TEXHOJOIMM BAXKHEHUIIUX XUMUYECKHUX
IIPOJYKTOB.

2. B dewm 3akmiogaercss mopobue M pazinuume mnporecca B peaktopax UC-nu B ?



10.
11.

12.

13.
14.

Uro Takoe yCIIOBHOE BpeMs PEaKIMU M Ye€M OHO OTIMYAeTCS OT BPEMEHU NpeOBbIBaHUS B
peakTope?

Kak MeHAI0TCSl KOHLIEHTpAIlMK UCXOHOTO0 KOMIIOHEHTA U MPOAYKTA 110 JuinHe peaktopa UB?
KaxoBbl ux npeznenbHble 3HaYEHUA?

Kak u3MeHUTCs CTerneHb MpEBpallleHHs] B PEAKTOpEe IMPHU MPOTEKAHWU PEAKIMU TMEPBOTO
MopsiiKa MpH YBEJIMYEHUU HadyaJbHOW KOHIEHTpauu B 1,5 paza? OTBET NOsICHUTE.

Kakoe npenenpHoe mpeBpalieHue MOXKHO NOJY4uTh B peaktope MC-m mpu npoTekaHuu
oOpatumoit peakiuu? [loaTBepauTe 3TO C MOMOIIBIO MATEMAaTUYECKOM MOJIETTH U U300pa3uTe
rpau4ecKy.

B peaxtope UC-n mpoTekaeT oOpartumas peakius. Kak n3aMeHUTCS CKOPOCTh MpEeBpallleHus B
Hayajie Mpolecca B pe3yjbTare YBEIUYEHHUsS TeMmiiepaTypbl? M3MeHUTCS JM MpeaenbHOoe
IpeBpalieHue, Kak 1 nouemy?

[Tosyunte MaT.Mozenb mpouecca B peakrope VB npu nmpoTekaHuu CloXHON peakiuu: a) ¢
napajuleIbHOM cXeMoil mpeBpaiieHusi; 0)  IHOCIeI0BaTEIbHONM CXEMOH MpeBpalleHHs.
[Tokaxkute rpaduk M3MEHEHHS KOHIICHTPALU KOMIIOHEHTOB 110 JUIMHE PeakTopa U OOBSCHHUT,
ero By ( moueMy KOHIIEHTPALUY YBEIMYMBAIOTCS, YMEHBIIIAIOTCS, HE MEHSIOTCS).

B peakrtope MB mnporekaer mnocnenoBaTenbHas peakuus. Kakue pexkoMeHIaluu MOXKHO
caenaTh, YTOOBI JOOWUTHCA: a) MAKCHMAaJIbHOIO BBIXOJa MPOMEKYTOYHOTO MPOAYKTa; O)
MaKCHUMaJIbHO CEJIEKTUBHOCTH IO MPOMEXKYTOUYHOMY MPOAYKTY; B) MAKCUMAJILHOTO BBIXO/a
KOHEYHOT'O poayKTa?

Kak MeHnseTcst KoHIIEHTpalusl BEIIeCTBa Mo 00bemMy mpoToyHoro peakropa UC ?

[Touemy mpou3BoAMTENHHOCTh peakTopa B pexkume VB Oomnbiie, uem B pexkxume UC mpu
MPOTEKAHUU TTPOCTHIX PEAKIIH1?

MoskeT 1M peXuM peakTopa OKa3blBaTh BIHMSHHE Ha CEJIEKTHBHOCTH IIpoliecca MpH
IIPOTEKaHUU CII0KHOM peakuun? OTBeT 000CHYIITE.

HazoBuTe npuynHbI OTKIIOHEHHSI PEKUMOB B TPOMBINIICHHBIX peakTopax oT MC u UB?

5. IIpoaHanu3upyiTe OCHOBHBIE HEIOCTATKH M JIOCTOMHCTBA PEAKTOPOB MEPUOAUYECKOTO
neiicTBus. B kakux mpon3BOACTBAX Yallle BCTPEUAOTCS TaKHe PEaKTOPhI?

Heuszorepmuyecknii npouecc B XUMHYECKOM peaKTope

1.

2.

~

10.

11.

HeuzotepMuueckuii mporecc B XUMHUYECKOM peakTope. OpraHuzamus TeriooOMeHa B
peakTope U TeMIEPATYPHBIE PEKUMBI.

Pexumbl uneansHoro cMerienus nepuoanyeckuit (MC-m) u uneansHoro BeitecHenus (MB) ¢
Ter10o00MeHoM. Vcxo/lHble ypaBHEHHsSI MaTepHalbHOTO M TerjoBoro 6anancos. [lapametp
TEIIO0TBOA. ATMa0aTUYECKUI Pa30rpeB.

Anamu3 npouecca UC-n (IB) B agnabatuyeckom pexume. 3aBucumoctb X(T) st ax30- u
SHAOTEPMUYECKON PEAKLIUH.

Amnanu3s nporecca UC-i1 (MB) B agnabarnueckom pexume. M3menenne T u X oT T B X07€

9K30TEPMHUECKOT0 ¥ 3HJOTEPMHUUECKOI0 IIpoLecca.

Amnanu3 nporecca UC-m (UB). CpaBHenune agquadaTH4ecKoro mporecca ¢ n30TePMUYECKIM.

3aBUCHUMOCTH T H X OT T B XOJI€ IK30TepPMUUYECKOT0 TIpoliecca mpu Temneparypax 71=71,. u

T2>TH u sunorepmuueckoro npouecca npu 11="T,. u 1><T,.

[Tpoutecc ¢ termnoorBogoMm B UC-m (MB). 3aBucumoct «T-T», IS 9K30T€PMHUECKOTO U
SHIOTEPMHUECKOT0 TpeBpalieHus. «I psuas Toukay.

Anuabaruueckuii pexxum B PUC-H. 3aBucumoctu T(t) u X(1), x(T)

CrammoHapHble peXuWMbl B aauabarmueckoMm mporecce B HC-H. VYcToiunBoCTh
CTallMOHAPHBIX PEKUMOB.

ITponecce ¢ remnooTBogoM B PYIC-H. 3aBucumoctu p (gr) ot T mpu pasHbix B.

CpaBHeHHE WHTEHCUBHOCTH aJMa0aTHYECKOro TMporecca B MPOTOYHBIX  PEKUMAX
U/ICATLHOTO CMEIIICHHUS M BBITCCHEHHS. 3aBUCUMOCTH T (T) 1 X(T) B 9K30- M DHIOTEPMHUECKOM
mporecce.

ABtroTepmuueckuii peaktop. Cxema peakropa. M3menenue T B peaktope. [lomoxurenbHas



06paTHa;1 CBA3b 110 T€HJIOO6M€Hy MCXKAY BBIXOOAIIUM W BXOAAIIHUM ITIOTOKAMHU.

FeTeporeHHble MMpouecChl

NS

o o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23

Kakue nporeccsl OTHOCATCS K TeTeporeHHbIM? [lepeuncnuTe cTainu reTeporeHHOro
npouecca. HazoBure o0iactu mpoTekaHus reTeporeHHoro mnpoiecca.

Kak nmonpasnensrorcs rereporeHHbIe MPOLECcChl 0 BUAY Y4acTBYOMUX (a3?

B uem 3akiioyaercs MHOTOCTAIMIHOCTH TETEPOreHHOro mpouecca? Yem OTIMYAOTCS
YCIIOBUS TE€TEPOrE€HHOI0 IIPOLIECCca U YCIIOBUS IPOTEKAIOLIEH B HEM peakLuu?

Yro Takoe HabIr01aeMasi CKOPOCTh FeTEPOTEHHOT0 MpoIlecca, OT Yero OHa 3aBUCUT

Urto Takoe TMMHUTHPYIOIIAS CTAIHsI B TeTepOTreHHOM Mporiecce? Kak muMuTHpyromas CTaaus
oTpezieNisieT PeXuM mpolecca?

UeM oTIMYaeTCsl MOJENb «CKUMAromascss cdepa» OT MOJEIH «CKUMAIOUIEeCs Sapo»?
[TpuBenuTe mpUMeEpHI MPOLIECCOB.

Hapucyiite cxemy u 00bSICHUTE CTPYKTYpy IIpolecca «ra3-tepaoe (IOJHOCTBIO
pearupyiomee). Kakue »sTambl mpoiiecca MOXXHO BbyIenuTh? Hanumwure ucxomgHoe
ypaBHEHHE MaT. MOJIEIIU 3TOT'O IpoIecca.

Hanummre ypaBHeHus Ui HaONMIOAa€MON CKOPOCTH MpeBpaiieHus (A1 peakiuu MepBoro
MIOPSIIKA) ¥ BPEMEHH TIOJTHOTO MPEBPALCHUS TBEPIOH YaCTHIIHI.

Hapucyiite rpaduku u 0o0bICHUTE, KAaK MEHSAETCS BO BPEMEHU pa3Mep YacTHIIbl, CTEIEHb
NPEBpAIlCHUsT TBEPJOTO PEareHTa, CKOPOCTh MPEBPAILECHHS YaCTUIIBI.

Kak 3aBucut HaOnro1aeMasi KOHCTaHTa CKOPOCTH MPEBPAILEHUS B MPOLIECCE «CIKUMAIOIIASICS
cdepa» oT TemnepaTypbl U cKopocTH notoka? Kak 3Tu 3aBUCMMOCTH CBS3aHbI C PEKHUMOM
npoiecca?

Kak M0>XHO HHTEHCU(PHUITUPOBATH MPOIIECC «Ta3-TBEPI0€ (MMOTHOCTHIO pearupyroiiee)?
Hapucyiite cxemy u O0OBACHUTE CTPYKTypy IMpolecca «ra3-Tepaoe (HemoJHOCTHIO
pearupylomiee). Kakue odrtambl mporecca MOXHO BbienuTb? Hanummre ucxomHoe
ypaBHEHHE MaT. MOJIETU 3TOTO TpoIlecca.

Hanwmure ypaBHeHus uis HaONMIOMaeMON CKOPOCTH TIPEBPAIICHUS M BPEMEHH IOJIHOTO
MpeBpalleHus TBEepAON YaCTHUIIBI ISl Pa3HBIX PEKUMOB TIpoIEcca.

Hapucyiite rpaduku u oObSICHATE, KaK MEHSECTCS BO BPEMECHH pa3Mep YaCTHIIbI, CTCIICHb
MpeBpalleHrs  TBEPJIOTO peareHTa, CKOpPOCTh MpPEBpaIleHHs] YacTHIBI IS Tpoliecca
«CYKUMAIOLIEECS SIIPO» B PA3HBIX peKUMaX.

Kak M0XHO MHTeHCH(UIIMPOBATH MPOIIECC «Ta3-TBEPAOE (HEMOIHOCThIO pearupyrouiee) B
pa3HBIX PeKUMaxX €ro MPOTeKaHus?

VYkaxkuTte crocoObl onpezeneHus: 00JacTH MpoTeKaHUs polecca B CUCTEME «Ta3 — TBEpAOe
TEJIO».

[lpuBeauTe mNPUMEPH TEXHOJIOTHYECKHX IMPOIECCOB  «Ta3-KHIKOCTH» U CIIOCOOBI
OpTraHM3aIH B3aUMOICHCTBUS Ta3a C KUAKOCTHIO.

Hapucyiite cxemy u OOBSICHUTE CTPYKTYpY TpoOIlecca «ra3-;KHAKOCTb». Kakwe sTarmbl
mpolecca MOKHO BbIIeNUTh? Hanuimre ncxoaHOe ypaBHEHHE MaT. MOJIENH STOTO TpoIiecca.
B yem paznuune CTpyKTyp MPOLIECCOB «Ta3-TBEPIAOE» U «Ta3-KUIKOCTH)?

Hanummure BeipaskeHue s HaOIIOAaeMON CKOPOCTH TpeBpamieHus. OT KakuX YCJIOBUN U
KaK 3aBHCHUT Hal0IltoJaeMasi CKOPOCTh TIPEBPAIICHUS B Pa3HBIX peKHMax?

C yem CBSI3aHO BO3MOXKHOE YMEHBIIICHHE CKOPOCTH TPEBpAIICHUsS TMPH TOBBIIICHUU
TeMIepaTypbl?

. Kak MOXHO MHTEHCU(DHUIIMPOBATH MPOLIECC «TA3-KUAKOCTH)?



IIpuMepsl TECTOBBIX 3a1aHUI

1. Uto n300pakeHO Ha pUCYHKE?

=) s

B

a) peakTop MAeaTbHOTO CMEIIECHHUS;
b) peakrop umeanbHOTrO BHITECHEHHS,

C) aamabaTHYECKUI peaKkTop.

2. B xakux ciydasix onpaBAaHo MPOBEACHUE PEAKIIUU TTPU U30BITKE OJTHOTO U3
KOMIIOHEHTOB?

a) eclu peakius oOpaTumasi, OMH M3 KOMIIOHEHTOB (Oojee AeméBblil uau Oojee
JOCTYIHBbIN) Oepercs B M30BITKE I NOBBILIEHMSI CTENEHW IpeBpalleHus Jpyroro (Oosee
LIEHHOI'0) KOMIIOHEHTA;

b) M30BITOK OJTHOTO M3 KOMIIOHEHTOB HE OIpaBJaH, TaK Kak JJii HaWIy4dllero
NPOTEKaHUS PEaKLUU HEOOXOJMMO OpaTh KOMIIOHEHTHI B CTEXMOMETPUUYECKUX KOJIMYECTBAX;

c) M30BITOK OJIHOTO M3 KOMIIOHEHTOB YMECTEH B clly4yae, Korja JIpyroi KOMIIOHEHT
AJOBUT WJIM KOTJa MPOAYKThI PEAKLIUH TIOBBIIIEHHO TOKCUYHBI;

d) KOI'Jla OJJMH U3 KOMIIOHEHTOB TOKCHUYEH WJIM KOTJa MPOAYKTHI PEaKluU SIOBUTHI,
peareHThl cieayeT OpaTb CTPOro B CTEXMOMETPUUYECKUX KOJIHMUECTBAX.

3. Ha rpaduke npuBeneHbl 3aBUCUMOCTH CKOPOCTH MPOCTHIX HEOOPATHMBIX PEaKIuil OT
TeMIepaTypsl ¢ pa3HbIMHU SHEPrUsIMH akTUBauuu E£1 u E,. Kakoe cootHomeHne mexny £y u
Ey?

r
E E

a) Ei1 > E5;
b) Ei < E5;
C) Ei~E).

IIpuMepsl pac4eTHBIX 3aJaHUM 110 TEMAM:



IIpumep 1. Paccunrars cpennee BpeMs peObIBaHMS PEareHTOB B IPOTOYHOM PEaKTOpe
U/ICANTHOTO CMEIICHHUS, HEOOXOIMMOE ISl TOCTIKEHHS CTEIICHHU TPEBPAICHUS HCXOIHOTO
pearenta X, ; =0,8.

B peakrope nportekaer peakiusi BToporo nopsaka 24—R+S, ckopocTs KOTOpoii onuckIBaeTCs

> 2
IIPU MTOCTOSIHHOM TeMIlepaType KUHETUYeCKUM ypaBHeHHeM @, , = 2,5 ¢, . HauanbHas

r

3
KOHIICHTpALUs peareHra 4 Ha BXOJIE B PeakTop ¢, , =4 xmoan/ m

Pewenue. [1ns onpenenenns 7 MOXHO UCHOJIb30BaTh ypaBHEHUE (12); KOHLEHTpALUIO peareHTa
B pEaKTope, HEOOXOIUMYIO JUISl pacdeTa CKOPOCTH MPOTEKAOIIEH B HEM peaKkIuy, BEIpa3uM 4epe3
CTENEHb NPEBpaILEHUs

_ CuoXyr  CuoXyr o Cuor Xy _ 0,8 —24
r= - 2 o 2 2 2 T ST
o, keZ ke2 -x,, f 25-4-(1-08)

Takum o6pa3om, A7l AOCTHKEHUS CTENIEHU npeBpamenus X, = 0,8 HeoO6Xoaumo, 4ToObI

COOTHOHICHUEC MCIKIAY 00BeEMOM p€aKTOopa 1 00BbEMHBIM PacxoJ0M 4€pe3 HECTO COCTABJIAIO

T_=%=2 Yy,

Tpumep 2.

Onpenenuth NPOU3BOIUTENBHOCTH | M3 KaTalu3aTopa CHHTE3a aMMHaKa MPH CIECTYIOIINX
YCIIOBUSIX: KOHIIGHTpAIIHsl aMMHaKa B KOHEYHOM Ta3e (Ha BbIxoje u3 peaktopa) CkoH = 26.5%
(00), B HauanbHOM rase (Ha Bxoje B peakrop) C Hau = 2.7% (00), o6beMHas ckopocTh raza Voo =
45000 m3/(4-M3) kaTanuzaropa.

Pewenue.

CuHTE3 aMMHaKa OCHOBAH Ha SK30TEPMHUYECKOI 00paTUMOM peaKiiu, UIYIIEH ¢ yMEHbIIICHUEM
o0Bema

N2+3H2<—>2NH3+q

Peakmus cuaTe3a ammuaka TpedyeT 00bIoi SHepruu akTuBanun. [Iporecc BeayT B
MIPOMBINIUICHHOCTH B MPUCYTCTBUY KaTalIM3aToOpa MPH BRICOKOM JaBJICHUH, TIOBBIIIAIOIIEM
PaBHOBECHYIO CTETICHb MPEBPAICHUs, U TIPH BBICOKOW TeMIlepaType, 00ecIeunBaroIieit
JIOCTaTOYHO OOJIBIITYI0 CKOPOCTH MPOIecca, HO B M3BECTHOM Mepe CMEIIAroIIel paBHOBECHE B
CTOPOHY UCXOAHBIX MPOIYKTOB. KaTtanuzaropoMm cUHTE3a aMMHUaKa CIIY>KHT JKeJIe30 C
aktuBatopamu K;0, SiO2, Al,0O3, CaO. OqHako B ONTUMAIIBHBIX YCIOBUSX MPOBEACHUS MpoIecca
dakTryeckuit BeIxo1 ammuaka HeBenuk (X =18-22%) moaTomy mporecc BeAyT MO UKITUIECKON
CXeMe.

B KOJIOHHY CHHTE3a MOoAacTCs I_[I/IpKy.HSII_II/IOHHI:Jﬁ ras, co;[epncaumﬁ HCCKOHﬂCHCHPOBaBMHﬁCH B
XOJIOAWJIbHUKEC aMMHUaKa U CBC)Kas a30TO-BOAOPOJHASA CMECh, B KOJIMYCCTBC, KOMIICHCUPYIOLIEM



IIOJIy4YEHHBIH TPOLYKT U MOTEpHU. BRIX0X aMMuaKa x OTBEYAET COACPIKAHUIO €TO B
a30TO-BOJIOPOJIHAsL CMECH, BBIXOALIEH U3 peakTopa. B Haliem cirydae

x = CkoH — CuHau/100 + Cxon = 26.5 — 2.7/102.7 = 23.2%(06.) niu 0.232 mon. nonu NH3.

HpOI/ISBOI[I/ITeJ'IBHOCTI) KaTaJin3aTopa B KOJIOHHC CMHTE3a aMMHaKa IIpyu JaHHOM JaBJICHUU U
COCTaBC a30TO-BOAOPOAHAA CMECH OIIPEACIIAIOT I10 (bOpMYJ'IC

I[1=0.771-x Voo

3neck 0.771 —macca 1 M3 NH3;  — koadduniuenT, xapakrepu3yromuii yMeHbIIeHre 00bema ra3a
B pe3yJIbTaTe PeaKIMi CHHTE3a aMMHaKa, OIpeIeNsieMblii o hopmyiie:

=100 + Crau /100 + Cxon =100 + 2.7/100 + 26.5 = 0.81

I[T=0.771 - 0.232 - 45000 - 0.81 = 6500 kr/(u-M3 Karaau3aTopa).

Ipumep 3

B peakrope nporekaet peakiusi BTOporo nopsaka 24—R+S, ckopocTs KOTOpoii onHchIBaeTCs

o 2
IIpHU NIOCTOAHHOU TEMIIEPATYPC KUHETUUCCKUM YPpaBHEHUEM @, , = 2,5 C, .

HauaspHas KOHIIEHTpAIHUs pearenta A Ha BXOJie B PeakTop ¢, , =4 xmonwv/ m® , crenens
IPEBPAICHUA HCXOJHOTO pearenTa X, ; = 0,8), mpoBoaAT B Kackaje peaKTOpPOB UIEAIEHOTO

cMmelieHus. Bee cekium kackaaa MMEIOT 0JIMHAKOBBIM 00beM, TOA00paHHbIM TaKUM 00pa3oM, 4TO
cpeaHee BpeMs peObIBaHUs B KaKI0M U3 HUX 7, paBHO 1/10 oT cpeaHero BpeMeHH NpeObIBaHUS

B €IMHUYHOM pEaKkTOpe UAEaIbHOr0 CMELIeHMsl, paccunTanHoro B npumepe 1 (7, =0,2 u).

OnpenenuTtb, CKOJIBKO TAKUX CEKLUI MOTpedyeTcs A JOCTUKEHUS 3aJaHHON CTEeTIeHU
IIPEBPALICHMUSL.

Pewenue. JIna permenus ucnosib3yem rpadpudeckuii Mmetos. s 3Toro mocrtpoum rpaduxu

byHkn @, , = 2,5 cA2 (mapabona) u

Cahio 1 4 1
Y=———""="Ch=—F- ¢,

T T 0,2 0,2

1
(mpsiMast ¢ TAHTEHCOM yTJa HakjioHa tga = ——=-0,5).

Touka nepecedeHus 3TuX TUHUN M7 (pHC.) MO3BOJSET ONMPENEIUTh KOHIIEHTPALIMIO Ha BBIXO/IE U3
NepBOM CeKIMM Kackana. [IpoBoas mapauienbHble NpsMble



Pucynok . I'paduaeckoe onpenenenne yrcia ceKIUi Kackaia peakTopoB UACaIbHOTO
CMEIICHUS

A f

_ Calia _i
7 7;

JI0 TEX 1Op, MOKA He OyIET BBHINOJIHEHO YCIOBHE ¢, ; < 0,8 kmonw/ m® (TaK Kak
Cat =Chol—X, () =4-(1-0,2) = 0,8 xmons/ m*), nonyuaem, 4To IS TOCTHKEHUS YKA3aHHOM

CTCIICHU IMPCBPAlICHHA HCO6XOI[I/IMO 4 CCKIUH. HpI/I 3TOM OKa3bIBaCTCs, YTO HAa BBIXOJC M3
quBepToﬁ CCKIMU CTCIICHDb ITPEBPAIICHUA OAXKE BBILIC, YCM 3a/laHa 110 YCJIOBHUIO, HO B TPEX
CCKIMAX 3aaHHasd CTCIICHDb MMPEBPAlICHUA HC JOCTUTaCTCA.

Takum o6pa3oM, cymMMapHOe cpe/iHee BpeMs IPpeObIBaHNUs PEareHTOB B KacKajle peaKTOpOB
UJ1eadbHOTO CMELIEHHs AJIsl yCIOoBUH mpumepa cocraBisier 7, , . =4-7, =08u.

C npyruMu mpuMepamMu BBINOJHEHUS PAcCUYETHBIX 3aJaHUM MOXKHO O3HAKOMUTHCS IO
y4eOHBIM TTOCOOUSM

1. Cwmupnos A. H. I'ereporennsie XUMHUYECKHE TIPOLIECCHI [ DIIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / A. H. Cmupnos, C. A. Kpsutosa, B. H. CeicoeB ; MI'TY. - MarHutToropck :
MI'TY, 2016. - 1 omekrpon. ont. auck (CD-ROM). - Pexum gocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/
1130046/67.pdf&view=true - MakpooOBEKT.

2. CmupaoB A. H. Xwummnyeckwe peakTopbl. ['OMOTCHHBIH H30TEPMHUYECKHI IPOIIECC
[OnexTpoHHbIii pecypc] : yuebHoe mocodue / A. H. Cmupnos, C. A. Kpsiiosa, B. U.
CoicoeB ; MI'TVY. - Maruuroropck : MI'TY, 2016. - 1 snektpoHn. ont. guck (CD-ROM). -
Pexum JocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/
1130345/70.pdf&view=true. - MakpooOBEKT.



[Ipunoxenue 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUYHOMN aTTecTAluH

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
WHIUKAaTOpa

Nuaukatop JOCTHXKEHUS] KOMIIETCHIUA

OneHouHbIE CpECTBA

OIIK-4: CnocoGeH o0ecnieyuBaTh NMPOBeJeHNE TEXHOJIOTHYECKOI0 MPoLecca, uCmoJib30BaTh TEXHUYECKHE CPEACTBA LISl KOHTPOJIA IapaMeTpPoB
TEXHOJIOTHYEeCKOTr0 MPolecca, CBOMCTB ChIPbs M FOTOBOM MPOAYKIHMH, OCYIIECTBJISITh H3MeHEeHHe apaMeTPOB TEXHOJI0THYecKOro npoiecca npu
U3MEHEHUM CBOWCTB ChIPbS

OIIK-4.1

Omnpenensier TEXHHYECKHUE CPECTBA HA
MIPOU3BOICTBE IS 0OECTICUCHHS
TEXHOJOTHYECKHUX TPOIIECCOB

— OOGxur ZNnS npoBOANUTCS B HAKIIOHHOM TPyO4YaToM peakTope. YacTHIlbl TBEPIOTO
BEIIIECTBA JBMXKYTCS co ckopocThio 11,5  cm/c. 3BecTHO, YTO NMPpH AAHHBIX YCIOBHAX 3a
1 MuH cTeneHp npeBpaiieHus ZnS cocrasisier 65 %. OnpeaenuTs JJIMHY peakTopa,
obecneunBaroyo 95% cTeneHp NpeBpalieHNus UCXOIHOTO ChIPbs, €CIIN 00XKUT
MIPOBOAMTCS B KUHETUUYECKOM oOnactu. [lpu pemeHn MOXHO UCIIOIb30BaTh
CIpaBOYHbIE TAOIUIIBI C POpPMYTaMHU.

— N3o6paszute cxemy peakropa MC-H. BeiBenure ypaBHeHUs1, onuckiBaronue pexxum NC-H.
— M3ob6pazute cxemy peaktopa VIB. BeiBenute ypaBHeHHs, onuchiBatomye pexum UB.
— M3ob6pazute cxemy peaktopa UC-n. BeiBeaure ypaBHeHus1, onucbiBaromue pexxum MC-m.

- I[OKa)KI/ITC, 49TO MOJCJIb KaCKaaa pCaKTOPOB NACAJIbHOTO CMCIIICHUS SABJIACTCA
HpOMC)I(yTO‘IHOf/'I MCKAY MOJCIAMU UACAIBHOTO BBITCCHCHUSA U NJICATIBHOIO CMCIICHU .

— Ilo ¢da3oBoMy cocTaBy peaKIIMOHHOW CMECH PEAKTOPHI KJIIACCUPHUITUPYIOTCS Ha:
a) CTallMOHApHBIE, HECTAIIMOHAPHEIE,




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

0) nmepuoAMYecKue, HEMPEPhIBHBIC, MTOTYHEIIPEPHIBHBIC,
B) IOJUTEPMUYECKUE, aTuabaTHIECKue, H30TEPMUIECKHE, aBTOTEPMUIECKUE,
') peakTopa JijIsl IPOBEJACHHUS TOMOTCHHBIX M T€TEPOTreHHBIX MPOIIECCOB.
Urto xapakTepusyeT aanadaTuyecKuil pexxuM paboThI anmapara:
a) peakiys B PEaKTOpe UJET C MOTJIOIIEHUEM Terla,
0) mporiecc B peakTope UICT IMPH MMOCTOSTHHOM JIaBJICHHH,
B) OTCYTCTBYET TEIIOOOMEH C OKPYXKAIOIIEH CpeIon,
') 00beM PEaKIIMOHHOW CMECH B pEaKTOpe B X0/JIe IpoIiecca HE MEHSICTCS.

OIIK-4.2

OneHuBaeT U KOHTPOJIUPYET NapaMeTphl U

3 (PEKTUBHOCTH TEXHOJIOTUUECKHUX MTPOIIECCOB,
CBOMCTBA ChIPbsI 1 TOTOBOM MPOAYKIIMH B
00JacTH XMMUYECKON TEXHOIOTUN

Hoquy JJIA JOCTUXKCHUA TOM K€ CTEIIEHU MpEeBpallCHUA ITPHU OJJUHAKOBBIX YCJIOBUAX
MIPOBEJICHUS PEAKIIMU B TPOTOUYHOM PEAKTOPE UACATLHOTO CMEUIEHUS TpedyeTCst
CYLIECTBEHHO 0O0JIbIlIee BpeMsl peObIBaHNS PEAKIIMOHHON CMECH, YEM B peaKTope
UACAIBHOTO BBITCCHCHUSA UM B IIEPUOANICCKOM PCAKTOPE NACAIIBHOTO CMGHIGHPI?I?
CocTaBbTe€ KHHETHUECKHE YpaBHCHHS CIOKHBIX peaKHHP’I o KaXx10My U3 BCIICCTB,
Y4aCTBYIOLIUX B PEAKI[MU, IPOTEKAIOLIEH 10 CXeMe

A+B—5P4C

A+P—*5C+D
TennoBeIM pacueToM OMPEACIIUTL TEMIICPATYPY, A0 I(OTOpOfI HCO6XO)II/IMO HarpeTb
AMMHAYHO-BO3AYIIIHYIO CMCCh, I-ITO6I:I MMponecc OKUCICHUA aMMHUAaKa NPOTCKaI
ABTOTCPMHUYHO. I[aHHLIe IJIg pacucTa:

Crenens npespaniennss NH,; 8NO ,% 96,0

Crerrens abcopOimu, % 96,5




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

Conep:kaHre aMMUaKa B CyXOi aMMHUAYHO — BO3YIITHOM cMecH , % (Macc. ). 10,0
TemnepaTypa KOHBEpCHUH, oC: 800
Temnonorepu B OKPYKaIOUIYIO Cpeay, % OT MpHUX0Ja TEIUIOThI 5

JUis 1oCTHKEeHHU MaKCUMaJIbHOM MHTEHCUBHOCTH IIpoliecca ¢ 00paTuMoi
9K30TEPMHYECKON peaKIMel NepBoro nopsaaKka ONTUMaIbHBIM TEMIIEPATYPHBIM
PEKUMOM SIBIISIETCS

a) MpoLecc MPOBOAAT MPU MAKCUMAJIbHO JIOIYCTUMOW TeMIepaType.

0) npoliecc HauMHAETCsl IPU BBICOKOM TeMmepaType, 3aTeM B X0jie mpoiiecca (1o
Mepe YBEIMYEHHUs CTENEHH IPEBpallleHUs1) €€ CHUYKAIOT IO JIMHUU OINTHUMAaIbHBIX
TEMIIEPATYP.

B) MpOILIECC MTPOBOJAT P MUHUMAJIBHO JIOIYCTUMON TeMIeparype

I') TEMIEpATypa HE BIMAET Ha MHTEHCUBHOCTB Ipoliecca

IToka3zaTenu mporecca B peakTope 3To:

a) CTeNeHb IMPEBPAIEHUs X, CEJIEKTUBHOCTb S, BBIXOJ MpoJykTa E, a Tak xe
npoGWIM KOHIEHTPAIMX, CTEIICHW TPEBPAlICHUS M TEMIIEPaTyphl B pEaKTope, X
U3MEHEHNE BO BPEMEHU

0) cxema IMpeBpallleHUs W THUIl peakuui (BUJI KUHETUYECKUX YpaBHEHHUIA),
SHEeprus AaKTUBALMH, TEIUIOBOM d3(deKT; aas HEeH30TepMUYECKHUX TMPOLECCOB —
napaMmeTpsl TermiooTBoAa ( Kodp(UUUEeHThl TeIulonepeaadr, BeIUYUHA MOBEPXHOCTH
Tem1000MeHa, TerIo(pU3NUECKUE CBOICTBA OTOKA. ).

B) COCTaB HCXOJHOW PEAKIIMOHHOM CMecH (MCXOIHBIE KOHIICHTPAIUH
pearenToB Cjp), 00BEM MOCTyHaromero ImoToka (Harpy3ka Ha peaktop Vo),




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

UHAMKATOpa
TEeMIEpaTypbl BXOJHOTO MOTOKA To, XJiagarenta Tx (Ui IPOILECCOB C TEIIOOTBOIOM)
WK B peakTope (sl ©30TePMHUYECKOro mporecca — T).
I') UCCJIEIOBaHKE BIUSHUS YCIOBHI IMpoliecca U XapaKTepPUCTUK (CBOMCTB) €ro
COCTABIISIIOLINX Ha IMOKa3aTeIN PadOThl PEaKTOpa, a TAaKKe BBIABICHHE OCOOCHHOCTEH
rpolecca 1 pexxuma.
B kakoii 0051acT OCYIIECTBIISIETCS TETEPOrCHHBIN MIPOIIECC, €CITH MOBBIIICHUE
TEMIEPaTypbl MPUBOAUT K 3HAUUTEIILHOMY BO3PACTaHHIO CKOPOCTH Iporecca?
a) B TIEPEXO0THOM;
0) Bo BHYTpHAU(HY3UOHHOI
B) BO BHemHe 1M () () y3HOHHOIA;
') B KHHETUYECKOM
OIIK-4.3 [IporHo3upyer u peryampyer u3MeHeHue

napaMeTpoOB TEXHOJOTHUYCCKUX ITPOLICCCOB B
3aBHUCHMOCTH OT CBOMCTB ChIpbiA

B peakrope MIB nporekaeT mocnenoBarenbHas peakius. Kakue pekoMeHIaMu MOKHO
ceNaTh, YTOOBI JOOUTHCS: a) MAKCUMAIBHOTO BBIXO/A MPOMEKYTOYHOTO MPOAYKTA; 0)
MaKCHMAaJIbHO CEJICKTHBHOCTH TIO0 TPOMEXKYTOYHOMY TPOAYKTY; B) MaKCHMAaJILHOTO
BBIX0/1a KOHEYHOT'O MPOIyKTa?

[IpoBeaute ananu3 monaenu nzorepmuueckux npoueccoB MC-nm u B-H ¢ npoTtexkanuem
NPOCTHIX HEOOpPaTHMBbIX peakuuii A—B pa3Horo mopsijka (XapakTepuCTUUYECKOE
ypaBHeHHe s T, 3aBucuMoctd C(7) u x(1). BiusHue KOHIEHTpAIMH HMCXOIHOTO
BEIIIECTBA , TEMIIEPATYPhl HA U3MEHEHUE (QYHKIINU X(T).

IIpoBenute ananu3 nzorepmuueckux npoueccos MC-m u UB-H ¢ npoTekannemM npocroi
o0paTuMOli peaklUH NMEePBOro MOPsAAKa (3aBUCUMOCTh X(T), BIUSHUE KOHIIEHTPALMU
WCXOJHOI0 BellecTBa Ha u3MeHeHue ¢yHkumMu X(t). BrusHue temnepaTypbl Ha




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

CKOPOCTb U MHTCHCHUBHOCTD ITpOLCCCa B CJIY4ac€ 5K30- U DOHAOTCPMUICCKHX peaKHI/IfI).

[Tpoenute ananmu3 u3orepmudeckux nporeccoB UC-m u UB-H ¢ npoTekaHueM cI10:KHOM
peakuuu ¢ mapajuieJbHoOi cxemoii mpespamenust (3aBucumoctu CA(t), XA (1),
CR(t), CS(t). Biusinue Temneparypsl Ha MHTEHCUBHOCTD U CEJIGKTUBHOCTD TIPOLIECCa).

IIpoBenute aHaNM3 U30TCPMHUUECKUX IIpolieccoB B peakrope MC-m u MB-H ¢
IIPOTEKAHUEM CJI0KHOM PpeakuMu ¢ I0C/Ie0BaTe]bHOH CXeMOil NpeBpalleHust
(3aBucumoctu CA(1), XA (1), CR(1), CS(r). MakcumaipHbIii BBIXOA IpoaykTa R
(CRmax.) . BnusHue Ttemmeparypbl Ha WHTEHCHBHOCTh, CRMAaX W CENeKTHBHOCTH
rporiecca).

IIpouecc ocymecTBiaseTcss ¢ NPOTEKAHUEM HNMPOCTOH 00PATHMON peakuuy NepBoro

NOPsSAKA " .

3aBUCUMOCTBH CTEIEHU NpeBpaieHus X(t) npu temnepatypax T1 u T2>T1  nus
SHIOTEPMHUUYECKOH U JK30TepMHuueckoi peakuuii B peaktope MB (mmm HC-m)
IIPEJICTAaBICHA HA PHUC.




Kon WNHnukaTop AOCTHXKEHUS KOMITETCHIIMHI OueHouHbIE CpEeACTBA
WHIUKaTOpa

noo- (T5)

0 T
IITPUXOBBIMU JIMHUSIMHU TOKa3aHbl PABHOBECHBIE CTEIIEHU MPEBPAIICHUS Xp IS
TEX 7K€ YCIOBHI
Kakoit TemmepaTypHbIii peXuM OyAeT ONTHMAIbHBIM JUJII  00€CIICUeHUS
MAaKCHUMaJIbHOH HWHTEHCHUBHOCTH MpPOIECCa C IK30TEPMHUUYECKON M SHJIOTEPMUYECKOMN
peakuuen?




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTeCTalus 1Mo AUCHUILIHHE « XUMUYECKHE PEAKTOPbD) BKIIOYAET
TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINC OUCHUTL YPOBCHDb YCBOCHH A O6y‘-IaIOH_[I/IMI/IC$I 3HaHHI7[, n
NPaKTUYECKHE 3aaHNsl, BBIBISIOMINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTHUUECKOE 3a/1aHHUE.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLICHKY «OTJIMYHO» (5 6ayIoB) —00y4aIOMIMIACs JEMOHCTPUPYET BHICOKUH YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETCHIIN, BBICOKUI YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE
BOCIIPOM3BECHUS 1 00BSICHEHUSI HH(OPMALIUK, HO M MHTEIJICKTYaJIbHbIC HABBIKH PELICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMILUIEKCHAs OLIEHKA MPEJI0OKEHHON CUTYallUH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUS TEOPETHUYECKOTO Marepuaja U yMEHHE HX
[IPUMEHSATB;

® [IOCJENOBATEIbHOE, IPABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHUI;

e yMcHHE 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, JEJIaTh HEOOXOAMMBIC BBIBO/IBI.

— Ha OLIEHKY «Xopoio» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIIMI:

® JTacTCa KOMIIJICKCHAA OIICHKa HpeHHO)KeHHOﬁ CUTyalluu,
® JCMOHCTPHUPYIOTCSA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOTO MAaTCpUajla 1 YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 38.IlaHI/II71; BO3MOXXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HCIIPABJISICMBIC CAMUM CTYIACHTOM ITOCJIC 3aMCYaHUs ITPCIIOAaBaTCIIA,

® 3aTpyAHCHUA IPU AHATUTUUYCCKHUX OIICpaluiax, MCPEHOCC 3HAaHUM H YMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbLHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOTOBBIT
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTPyJIHEHHUs C KOMIUIEKCHOM OLIEHKOU MPEJI0KEHHON CUTYAlNH;

® HENOJHOE TEOpeTHYECKoe OOOCHOBaHME, TpeOyrollee HaBOAAIIUX BOIPOCOB
[IPENoIaBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OIIEHKY «HEeY/10BJIeTBOPHUTEILHO» (2 6amia) — 00ydaromuiicss AeMOHCTPUPYET
3HaHus He Oosee 20% TeopeTHYecKoro MaTepuana, T0MyCcKaeT CyleCTBEHHbIC OMNOKHU, HE
MO>KET MMOKa3aTh MHTEJUICKTYalbHbIE HABBIKUA PEIICHUS IPOCTHIX 3a/1a4.



— Ha OIICHKY «HeYA0BJeTBOPUTEIbHO» (1 0amr) — 00yJaromuiicsi He MOYKET TTOKa3aTh
3HAHUA Ha YPOBHC BOCIIPOU3BCACHUA U 06I:$ICHGHI/I$I I/IH(l)OpMaI_II/II/I, HE MOXCT I10Ka3aThb
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3aad.



