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Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus K.I.H., noueHT llIBanesa A.B.



1. HEJIX OCBOEHUA

1.

Ju—

SIBIIICTCS TIOTYYEHUE 3HAHUN O KOHCTPYKLIUU PEAKTOPOB, UX OCHOBHBIX 3JIEMEHTAX U METOJaX MaTEMAaTU4YECKOro
OIUCAHUS C LIENBI0 ONTUMHU3AIMU pabOTHI 10 LENeBbIM KPUTEPUSAM UIIH BBIXOJa Ha TpeOyeMble 00bEMBI TPOH3BOACTBA.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.04

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 |IlepBuuHas nepepabOTKa yriIeBOJAOPOIHBIX Ta30B

2.1.2 |IloxroroBka yriei Jisi KOKCOBaHUS

2.1.3 | IIpou3BoACTBEHHAs IPAKTHKA

2.1.4 | Bbe3onacHOCTb KU3HEAEATEILHOCTH

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGX0THMO KaK
NpeanecTBYIee:

2.2.1 |IoaroroBka K Mpoueaype 3alIUThl U 3aIIUTA BBITYCKHON KBaTH()UKAIMOHHON paboTHI

2.2.2  |IIpepnuiuioMHas paKTHKa

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IIK-4: Cnioco6eH npoBepATH TEXHHYECKOE COCTOSIHNE, OPTAaHM30BbIBATH NMPOPUIAKTHYECKHE OCMOTPHI U TEKYIIUH PEMOHT
000py10BaHUsl, TOTOBUTH 000PY10BaHHE K PEMOHTY, 0CBOMTH IKCILIYaTALIMIO BHOBb BBOAMMOI0 000PYy/10BaHUS

3HaTb:

I1K-4-31 obmiee cTpoeHHE M OCHOBHBIC AIEMEHTBI XUMHUUECKUX PEAKTOPOB

TIK-4-32 0CcHOBBI IPOBEIEHUS TOMOT€HHBIX U T€TEPOr€HHBIX XUMUYECKUX IIPOLIECCOB

ITK-4-33 ocHOBHBIE 3aKOHOMEPHOCTH TIPOIECcCca TEINIO0OMEHA, BCTPEYAIOLIEI0Cs B PEaKTOpax

IIK-5: Cnioco6eH UCnoJ1b30BaTh MPABWJIA TEXHUKHU 0€30MACHOCTH, MPOU3BOACTBEHHOI CAHUTAPUH, TIOKAPHOH 0€30MaCHOCTH
M HOPMBI OXPaHbI TPYAa, H3MEPATH M OLEHHBATL NApaMeTPhl MPOH3BOACTBEHHOI0 MUKPOK/JIMMATA, YPOBHS 3aNbIIIEHHOCTH
M 3ara30BaHHOCTH, IyMa, U BUOPALUH, OCBELIEHHOCTH Padoyux MecT

3HaTb:

TTIK-5-31 ocHOBEI Oe30macHO# paboThI peakTopa

TIK-5-32 ocHOBHBIE HCTOYHHMKH OTIACHOCTH ISl YeJIOBeKa MpU paboTe peakropa

IIK-4: Cnioco6eH npoBepATH TEXHHYECKOE COCTOSIHNE, OPTAHN30BbIBATH NMPOPUIAKTHYECKHE OCMOTPHI U TEKYIIUH PEMOHT
000py10BaHUsl, TOTOBUTH 000PY10BaHME K PEMOHTY, 0CBOMTH IKCILIyaTALIMIO BHOBb BBOAMMOI0 000PYy/10BaHUS

YMeTh:

ITK-4-VY1 xiaccupuuupoBaTh peakTOPbl, HCXOS U3 MOJCIBHBIX NPEACTABICHUH

TIK-4-Y?2 ontuMu3upoBaTh OCHOBHBIE TEOMETPHUUECKHE NTAPAMETPhI peakTopa

TIK-4-Y3 comoctaBUTh 3P PEKTUBHOCTH paOOTHI PEAKTOPOB € PA3IHYHON CTPYKTYPOH TOTOKOB

[1K-4-Y4 onuceiBaTh KaTaTUTUYECKUE MTPOLIECCHI

IIK-5: Cnoco0eH MCNo/1b30BaTh NIPABUJIA TEXHUKH 0€3011aCHOCTH, IPOU3BOCTBEHHOI CAHUTAPUH, NI0KAPHOI 0€3011aCHOCTH
U HOPMBbI OXPaHbI TPYAA, H3MEPATh U OLEHUBATHL NapaMeTPhbl NPOU3BOACTBEHHOI0 MUKPOK/JIUMATA, YPOBHS 3aNbLICHHOCTH
M 3ara30BaHHOCTH, IIIyMa, H BHOPAINH, 0CBELICHHOCTH pado4ynx MecT

YMmerb:

IIK-5-Y1 npeanaraTs Mepbl IO BHEAPEHHIO SJIEMEHTOB B KOHCTPYKIIMIO PEAKTOPOB, CIIOCOOCTBYIOIMIUX 0€30MaCHOMY TPYLY

IIK-4: Cnioco0eH npoBepsiTh TEXHUYECKOE COCTOSIHUE, OPTAHU30BbIBATH NPOGUIAKTHYECKHE 0CMOTPbI M TEKYLIMIl peMOHT
000py10BaHNs, TOTOBUTH 000PYI0BaHHE K PEMOHTY, 0CBOMTD IKCIJIYATAIIMI0 BHOBb BBOJUMOT0 000pPYI0BaHHS

Baaaernb:

[IK-4-B1 HaBBIKaMU COCTABIICHHS MaTCepruaJIbHOI'O Gancha, UCXoas U3 MOACIIbHBIX Hpe}lCTaBJ’IeHI/Iﬁ

TT1K-4-B2 HaBbIKaMy COCTABIICHHUS TETUIOBOTO OajaHca peakTopa

I1K-4-B3 HaBbIKaMy OMUCAHUS T€TEPOreHHOI0 KaTaTUTUIECKOTro Mpoliecca




IIK-5: Cnioco0eH MCNo/1b30BaTh NIPABUJIA TEXHUKH 0€30I1aCHOCTH, IPOU3BOACTBEHHOI CAHUTAPUH, NI0KAPHOI 0€3011aCHOCTH
U HOPMBbI OXPaHbI TPYAA, U3MEPATh U OLEHUBATHL NapaMeTPhbl NPOU3BOACTBEHHOI0 MUKPOK/JIUMATA, YPOBHS 3aNbLICHHOCTH
M 3ara30BAaHHOCTH, IIIyMa, H BHOPAIIMH, 0CBELICHHOCTH pado4ynx MecT

Baagern:

IIK-5-B1 HaBbikamMu aHaaM3a KOHCTPYKIMH PEAKTOpa Ha MpeaMeT HCTOUHUKOB PUCKOB IS pAOOTHUKOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H I sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pa3gen 1. Ilonsitue o
XHMHYEeCKOM peaKTope U
€ro 3HaYeHue B
XUMHYECKOM
NPOU3BOJCTBE.

1.1 IToHATHE XMMUYECKOTO 7 1 I1K-4-31 IIK-4- | JI1.1 JI1.2
peaxropa. Buasl xumuueckux Vi J1.3
peakTopoB. CTpyKTypHBIE JI1.4J12.1
3JIEMEHTBI XUMHUYECKOT'O 2102233
peakTopa.

/JTex/

1.2 Meron MonenupoBaHus Ipy 7 1 I1K-4-31 TIK-4- | JI1.1 JI1.3
ONMCcaHuu PaboThI Vi JI1.4
XUMHYECKHUX PEAKTOPOB. 012233
®dopmanbHbIe TapaMeTphl
paboThl XUMUYIECKUX
PEaKTOPOB.

/JTex/
Pazgen 2. Crpykrypa
MOTOKA B peaKkTope.
HNneanbHble (MpeaeibHbIE)
peKHUMBbI padoThI
PeaKTopoB.
2.1 7 2 IIK-4-31 [IK-4- | JI1.3J11.4
32 TIK-4-V1 212233
ITK-5-31 TK-5-
W3oTepMudeckuii mpouecc B 32
XHUMUYECKOM PEaKTope.
WneanbHble peXXUMBI B
XUMHYECKHX PEaKTOpax
(MeanbHOrO CMEIIICHUS,
WJEaTbHOTO BEITECHEHUS).
/JTex/
2.2 7 2 K-4-31 1IK-4- | JI1.2JI1.3
32 T1K-4-33 J1.4
IK-4-Y3 TIK-5 313233
CpaBrenue 3¢ GHeKTHBHOCTH -32 TIK-5-B1
MPOTOYHBIX PEAKTOPOB
UJEaNTbHOrO CMELIEHUs U
W7ICaTBHOTO BHITECHEHUSI.
/JTex/

2.3 MarepuanbHbIi 1 TEIUIOBOM 7 6 [TIK-4-B1 IIK-5 JIT.1JI1.3
OaJlaHC B XUMHUYECKOM -31 IIK-5-32 JI1.4J12.1
peaxrope /IIp/ MK-5-Y1 IIK-5 313233

-B1

2.4 Bpewms npeObiBaHus, 7 6 ITK-5-31 TIK-5- JI1.2
MepeEMEIINBaHUE B 32 [IK-5-V1 JI1.4J12.1
XUMHIeckoM peaktope /TIp/ IIK-5-B1 012233




2.5 CamocTosTensHOe U3yUeHUe 12 [ IIK-5-31 TIK-5- | JI1.2 JI1.3 KMI1
MaTepuaia B SJIEKTPOHHOM 32 [IK-5-YV1 JI1.4J13.1
kypce: Henneanbubie [IK-5-B1 0109233
PEXUMBI B pEaKTOpax.

[IpuurHbI OTKIOHEHUH OT
UJEANbHBIX PEKUMOB.
Mopnenu peakTopoB ¢
HEUJIEalIbHOU CTPYKTYypOi’
notokos. /Cp/

Pa3gen 3. Tensioo0meH B
peakrope. Pexxumbl paGoThl
peaxkTopa ¢ Tenjioo0MeHoM.

3.1 Hewusorepmuueckuii npouecc 2 MK-4-Y31IK-4 | JI1.3J11.4
B XMMHUYECKOM pEaKTope. -B1 I1K-4-B2 213253
Opranuzanus Teruioo0MeHa B ITK-5-31
peaKTope u TeMIlepaTypHbIe
PEKUMBI.

/JTex/

3.2 2 TIK-4-32 TIK-4- | JI1.1 JI1.3
PexxuMebl nieaasHOTo 33 [1IK-4-V1 JI1.4
CMEIICHUS TIEPUOINYECKUI U T1K-4-Y3 I1K-4 215253
HCATLHOTO BRITCCHEHHUS C -B2 I1K-4-B3
TEMI000MEHOM. TIK-5-31 TIK-5-

/JTex/ 32

33 Teroo0MeH B XUMHYECKUX 6 [1IK-4-B2 [IK-5 JI1.2 JI1.3

peakropax /TIp/ -31 IIK-5-32 JI1.4712.1
313233

34 CamocTosTensHOe H3yUeHUE 15 IIK-4-B2 I[IK-5 | JI1.1JI1.3 KM4,K
MaTepuaia B SJIEKTPOHHOM -31 TIK-5-32 | JI1.4J12.1J13. MI1,KM
kypce: TemmneparypHblit IIK-5-Y1 IIK-5 1 2
PEKUM B IPOTOUHOM -Bl 012233
peakTope uaeaabHOro
CMeEIICHHs. ATHa0aTHICCKUH
IpoIece HAeanbHOTO
CMEIIeHHUS ¥ BEITECHEHUSL.

ABTOTEPMUYECKUI

peaktop /Cp/

Paznen 4. OnTumusanus
XHMHKO-TE€XHOJOTHYECKOro
npoiuecca B peakTope.

4.1 OnTUMU3anus XUMUYECKOTO 2 [1K-4-31 [IK-4- | JI1.1JI1.3
mporecca B peakrope. /JIex/ 32 T[IK-4-Y2 JI1.4J12.1

K-4-Y3 313233

4.2 Paccmotpenue npumepos 6 I1K-4-B1 I1K-4
pac4éToB Mo ONTUMHU3ALUU -B2 TIK-5-31
niporieccos /TIp/ I1K-5-32

43 CamocToATenbHOE H3yUeHHE 10 [IK-4-Y2 TIK-5 JIT.1JI1.3
MaTepHaia B JJIEKTPOHHOM -31 TIK-5-32 JI1.4J13.1
Kkypce: Crioco0Obt [K-5-Y1 IIK-5 212233
OCYIIIECTBJICHUS -B1
ONITUMAITLHOTO
TEMIIEPAaTypHOTO PEKUMA B
peakrope. /Cp/

Pazgen 5. I'ereporennbie
XHMHKO-TEXHOJOTHYECKHUEe
Mpouecchl

5.1 [IpompliieHHbIE 5 TIK-4-32 TIK-4- | JI1.2 JI1.3
XUMHUYECKHE PEaKTOPHI ISt 33 [IK-4-V4 JI1.4J12.1
MPOIIECCOB: [1IK-4-B2 IIK-5 2132053
- TOMOT'€HHBIX; -32 TIK-5-V1
- TETEPOTE€HHBIX; TTIK-5-B1
- TeTEPOTreHHO-

KaTaJINTHIECKUX.

/JIex/




52

Pacuers! 11 rereporeHHo-
KaTaJIMTUYECKUX MPOLECCOB.
CpaBHeHHE U BEIOOD
XUMUYECKuX peaktopos. /TIp/

10

[K-4-Y2 T1K-4
-Y4 11K-4-B3
I1K-5-31 IIK-5-
32

JI1.1J11.3
JI1.4J12.1
01030233

53

CamocTosTensHOe H3yUeHUe
MaTepHaia B SJIEKTPOHHOM
Kypce: PeakTops s
Ta30BBIX TOMOTCHHBIX
MIPOLIECCOB. Y CTpOicTBa I
CMELIEeHUs
B3aUMOJIEHCTBYIOILUX
PEAreHToB: COILIO0, 3KEKTOP,
LEHTPOOEKHBII CMECUTENb.
KawmepHsie u TpyOJaThIC
PEAKTOPHI.

PeaxTops! ans
MHUJIKOCTHBIX TOMOTEHHBIX
polueccoB. MexaHuueckoe U
ITHEBMATHUYECKOE
nepeMelIBaHue.
KoHCTpyKIIMN MEeXaHHIECKIX
MeIIaJIoK. Y CTPOUCTBA JJIs
MOJBOJA U OTBOJIA TEIIa.
KosonHsle peakTopbl
UJ1€aIbHOIO BBITECHEHUSL.
ABTOKJIaBBI.

/Cp/

20

[K-5-31 TIK-5-
32 [IK-5-V1
[IK-5-B1

JI1.1J11.3
JI1.4J13.1
0103233

54

Peaxrops! aiist
Ta30)KAAKOCTHBIX
TeTepOTeHHBIX ITPOIIECCOB.
[Ineno4Hble KOJIOHHBIE
peaKkTOphI TPyOYaToro u
HacaJI0YHOro TUIIOB. Buasl u
XapaKTEePUCTUKH HACAIOK.
TpeboBanus,
IperbsBIIEMbIC K HACAIKaM.
BapOoTaxxHbIe peakTOpEI.
Tunsel Tapenok, Hux
CpaBHUTEbHAS
XapaKTePUCTHKA.

KononHble peakTopbl
Pa30pBI3TUBAIOILETO TUIA.
Crioco0B! CIIeprupOBaHUS
KHUIKOHN (azpl. PeakTopsr
MIEHHOTO THIIA.

Peaxrops! s
TeTepOTeHHBIX ITPOIIECCOB C
TBepao# dasoil. Pe-akTops!
JUISL IPOLIECCOB B CUCTEME
"KUJIKOCTh-

TBepoe" (pacTBOpe-HHUE,
9KCTparupoBaHue,
KpucTanauzanus). Peakropsl
¢ GuIBTpyIOmMUM U
B3BEIICHHBIM CJIOEM
TBepaoro pearenra. /Cp/

I1K-5-31 TIK-5-
32 TIK-5-V1
IIK-5-B1

J3.1
0109233

KM3

5.5

/Dx3amen/

27

I1K-4-31 TIK-4-
32 I1K-4-33
[K-4-Y1 ITK-4
-Y2 1IK-4-Y3
[1IK-4-Y4 TIK-4
-B1 I1IK-4-B2
I1K-4-B3 I1K-5
-31 TIK-5-32
[IK-5-Y1 IIK-5
-Bl




Pa3nen 6. IloaroroBka k
KOHTPOJbHBIM
MEepONpPUATUHIM H
BBINOJIHSIEMBIM padoTam

6.1 /Cp/ 7
5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASI padoTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.II), BONPOCHI A5
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTtponsHoe zioffﬂeMHe B
KM MepOpUATHE ZMKATOPB OIIPOCHI JJIS TOJTOTOBKA
KOMITCTEHIIUH
KM1 KomnokBuym. [TK-4-31;I1K-4- 1) B uem cocrout meron MOAETUPOBAHUS TIPU OMHCAHUN
MaremaTtuueckoe 32;I1K-4-33;11K-4- paboTHI peakTOpoB?
MOJIETMPOBaHUE V1;IIK-4-Y2;1TIK-4- [2) HazoBurte ocHOBHBIE TpeOOBaHUS, MPEABSIBISEMbIE K
XUMHYECKUX V3;11K-4-Y4;11K-4- | maTeMaTH4eCcKON MOJICII XMMUYECKOTO PEaKTopa.
IIPOLIECCOB U BI;IIK-4-B2;ITIK-4- | 3) [puBenuTe mpuMeps! KIIaCCUPHUKAIINHA XUMAIECKIX
peaKTopoB B3;IIK-5-31;I1K-5- | peakTOpoB.
32;I1IK-5-BL;IIK-5-  |4) KakoBpl paznuuus B yCIOBUSIX MEpEeMELINBaHUS B
V1 IIPOTOYHBIX PEAKTOPAX CMELICHUS U BHITECHEHUS?
5) [IpuBenuTe ycinoBHS IS CTAMOHAPHOTO PEKUMa pabOTHI

XUMHUYECKOT0 peakTopa. Bo3MoKeH 11 CTallMOHAPHBINA PEXHUM B
HEPUOIUUECKOM peaKTope?

6) HasoBute nocaenoBaTenbHOCTh 3TAaNoOB MPU COCTABICHHH
MaTEMaTUYECKOH MOJIEJIM XUMHUYECKOTO PEAKTOPA.
7) Ha3oBure npeaenbHbl JONYyLIEHNS, KOTOPbIE HCIIONb3YIOT

MIPU COCTABJICHUH 0aTaHCOBOTO YpaBHEHHUSI I peakTopa JIF000ro
THIA?

8) BeiBenuTe ypaBHEHHE MaTepHaTIbHOIO OalaHca peakropa B
00I1IEM BHJIE.
9) ITo xaxuM mpuyrHaM OanaHCOBBIC ypaBHEHHS (ypaBHEHHS

MaTEepPHAJIBHOTO U DHEPTETUIECKOT0 OATaHCOB) COCTABIISIIOT OCHOBY
MaTeMaTHYECKOW MOJICITH XUMHYECKOTo peakropa?

10) JlokaxuTe ¢ MaTeMaTHYeCKOH TOYKU 3PEHUS], YTO IPH
CTAIMOHAPHOM PEXUME paOOTHl XUMHUIECKOTO PEaKTOpa B HEM HE
MPOUCXOUT HAKOIUIEHUS BELIECTBA U TETUIOTHI?

11) BriBeaute MaTemaruueckue Mojenu s peakropa PUC-m.
12) BriBeaute Matemarnueckue monenu s peakropa PUC-H.




KM2

Konnoksuym.
Nzotepmuueckuii
IIpoIecc B
XUMUYECKOM
peakTope.

I1K-4-31;I1K-4-
32;11K-4-33;11K-4-
V1;I1K-4-Y2;I1K-4-
V3;11K-4-Y4,I1K-4-
B1;I1IK-4-B2;I1K-4-
B3;ITK-5-31;I1K-5-
32;I1K-5-V 1;I1IK-5-
Bl

1) VKaxuTe OCHOBHBIE TUIIBI XUMUUYECKUX PEAKTOPOB,
TpeOOBaHUS K HUM;

2) [IpuBenuTe MprMeps! MPUMEHEHNS PEaKTOPOB B TEXHOJIOTHU
BOKHEHIINX XUMUYECKHX IIPOTLYKTOB.

3) B yem 3akmrouaercs mogobue u pasnuyuue mporecca B
peakropax UC-nm u UB? OtBer HaunuTe ¢ 3anucy auddepeHmanrsHoro
YpaBHEHHUS MaTepHAIIbHOTO OanaHca peakTopa JII000ro THIIA.

4) Vkaxure, 4TO TaKO€ yCIOBHOE BPEMs PEaKLHMHU U YEM OHO
OTJIMYAETCsl OT BPEMEHH IIPEObIBAHNUS B PEaKTOPE.

5) Kak MeHSfoTCSl KOHIIGHTPAIliH MCXOMHBIX KOMIIOHEHTOB U
IIPOAYKTa 10 JIUHE peakTopa B 1 peakiiuu nepBoro u BTOporo
NOpsSIAKOB?

6) Kak u3MeHHTCS CTeNeHb NMPEBpPaIleHnsl B PeakTope MpH
MPOTEKaHWH PEAKIUH ITEPBOTO ITOPSIKA IPH YBETHICHIH HAYaTbHON
KOHIIEHTpanuu B 1,5 paza? OTBET MHOACHUTE PACUETOM.

7 Kakoe npenenbHOe MpeBpalieHle MOXKHO MONYy4YUTh B
peaktope MC-it mpu nmpoTekannu odpatumoii peakiuu? [loarBepaute
3TO C MOMOIIBI0 MATEMAaTHIECKON MOJIEIH U H300pa3uTe rpadaecky.
8) B peakrope UC-n mpotekaer oOpaTumas peakius. Kak
U3MEHHUTCS] CKOPOCTh MPEBPAIEHNs B HaYae Mpoliecca B pe3yabTaTe
YBEIMYEHUS TeMIeparypbl? MI3MeHUTCs JIn peeNIbHOE IIpeBpalleHHe,
Kak ¥ nouemy?

9) [Tonyunte Mat.Mozens nporecca B peaktope B npu
MPOTEKaHUH CIIOKHOHM PeakIyy: a) ¢ MapayIeTbHON CXeMOoit
npeBpamieHus; 0) Mmociae0BaTeIbHON CXeMOM peBpaIIeHusl.
IMoxaxwure rpaduk U3MeHeHHs KOHIIEHTpanuil KOMIIOHEHTOB I10 JJTHHE
peakTopa 1 0OBACHUT, €ro BUJ ( TOYEMY KOHIIEHTPALUH
YBEJINUMBAIOTCS, YMEHBIIAIOTCS, HE MEHSIOTCS).

10) B peakrope B npotekaeT nociuenoBaTesbHas peaKiys.
Kaxue pexoMeH1alluy MOKHO CJIeIaTh, YTOOBI JOOUTHCS: a)
MaKCHMaJIbHOTO BBIXOJa IPOMEKYTOUHOTO MIPOIYKTa; 0) MAaKCHMAIIBHO
CEJIEKTUBHOCTH IO IIPOMEKYTOYHOMY IPOAYKTY; B) MAKCHMAJIBHOTO
BBIX0J]a KOHEYHOT'O IPOYyKTa?

11) Kak MeHsieTcsl KOHIICHTPAIUs BEIIECTBA 10 00beMY
npoTto4Horo peakropa 1C ?

12) Ilouemy npou3BOAUTENBHOCTL peakTopa B pexxume UB
Gombire, yeM B pexxume VIC npy npoTekaHuH IPOCTHIX PEaKIMii?

13) MosKeT T peXMM peakTopa OKa3bIBaTh BIMSHHE Ha
CEJIEKTUBHOCTB IIPOLIecCa IIPU NPOTEKaHUM CII0KHOM peakuun? OTBeT
obocHyiiTe.

14) HazoBuTe npuyrHbI OTKIIOHEHUSI PEKUMOB B
IpOMBIIIIEHHBIX peakTopax oT IC u B?




KM3

Konnoksuym.
I'ereporennsie
IIPOLIECCHI.

ITK-4-B1;IIK-4-
B2;I1K-4-B3;I1K-5-
31;I1K-5-32

1) Kakue nporeccsl oTHOCATCS K rereporeHHsM? [epeuncnute
CTaJM1 TE€TEPOrEHHOTO

2) nporecca. HasoBure 001acTH mpoTeKaHHUs T€TEPOTeHHOTO
mporecca.

3) Kak moapasnenstorcsi reTeporeHHble MpoLecchl M0 BUAY
y4dacTByonmx ¢as?

4) B deMm 3akirouaercss MHOTOCTaAMHHOCTh FE€TEPOI€HHOIO
nporecca? YeM OTIIMYAIOTCS YCIOBHSA T€TEPOTreHHOT0 Ipolecca 1
YCJIOBHUS NMPOTEKAIOIEH B HEM pPeaKkIuu?

5) Yro Takoe HaOIIOaeMasi CKOPOCTh TE€TEPOTCHHOTO
mpolecca, OT 4ero OHa 3aBUCUT

6) Uro Takoe JTUMUTHPYIOIAS CTagusl B T€TEPOreHHOM
npouecce? Kak muMuTHpyrommas ctaaus onpeaenseT pexxuM npouecca?
7) YeM oTiH9aeTcs MOJEIb «CKMMAromascs chepa» oT MOAenn
«cxumaromieecs sapo»? [IpuBenure mpuMepsl MPOLECCOB.

8) Hapucyiite cxemy M 0OBSCHUTE CTPYKTYpY Ipoliecca «ras-

TBepIoe (MTOTHOCTRIO pearupyroiee). Kakue stamsr nporiecca MOXHO
BBLIENUTH? Hanumure nexoqHoe ypaBHEHHE MaT. MOJICIH 3TOTO
nporecca.

9) Hanummure ypaBHeHUs Ui HaOMIOaeMO CKOPOCTH
TpeBpameHus (JUId peakyy MepBOTo MOPsIKa) M BPEMEHH MTOTHOTO
MPEBPALICHUS TBEPION YaCTHIIBI.

10) Hapucyiite rpaduku u 00bSICHUTE, KaK MEHSIETCS BO
BpPEMEHH pa3Mep YacTHIBI, CTETICHb IIPEBPAIIEHHsT TBEPAOTO PearcHTa,
CKOPOCTB NPEBPAIICHHS YaCTHUIIBI.

11) Kak 3aBucut HabiaromaemMas KOHCTaHTa CKOPOCTH
MPEBPAIICHUS B IIPOIECCE KCKUMAIOIIASCS chepay» OT TeMITepaTypsl U
ckopoctu noToka? Kak 3TH 3aBUCUMOCTH CBSI3aHBI C PEKUMOM
nporecca?

12) Kak MOYXHO MHTEHCH(DHUIIMPOBATEL MPOIIECC «Ta3-TBEPIOEC
(TIOTHOCTRIO pearupyroiiee)?

13) Hapucyiite cxeMy 1 0OBSICHUTE CTPYKTYpPY IpOIecca «ra3-
TBepI0e (HEMOIHOCTRIO pearupytoriee). Kakue atansl mporecca MOKHO
BBIIEINTH? Hamummre HCXoJHOE YpaBHEHHE MaT. MOJICITH ATOTO
mporecca.

14) Hanwmmre ypaBHeHus1 Ui HaOMI0aeMOi CKOpOCTH
NpPEBpAICHUS U BPEMCHH MOJTHOTO MPEBPAICHUS TBEPION YaCTHUIIBI
JUTSL pa3HBIX PEXXHMOB TIPOIIecca.

15) Hapucyiite rpaduku u 00bICHUTE, KaK MEHSETCS BO
BPEMEHH pPa3Mep YaCTHIIbI, CTETICHb IPEBPALCHHs TBEPAOrO PEarcHTa,
CKOPOCTB IPEBPAIICHHS YACTUIIBI IS TIPOIIECCa «CKUMAIOIIEECS SIAPO»
B Pa3HBIX pPEKUMAaX.

16) Kak MOXHO MHTeHCH(HUINPOBATH MPOIIECC «Ta3-TBEPIOE
(HEMOHOCTBIO pearkpyroliee) B pa3HbIX PKHUMaX €ro MPOTeKaHHs?
17) VYkakuTe crocoObl onpeneneHuss 00JIaCTH MIPOTEKaHUs
mporecca B CHCTEME «Ta3 — TBEPJO0E TEIO.

18) [IpuBeauTe MpUMeEpHl TEXHOJIOTHUECKUX MPOLIECCOB «Ta3-
JKHJKOCTB» 1 CITOCOOBI OpraHM3alliH B3aHMOJICHCTBHUS ras3a ¢
JKHJIKOCTBIO.

19) Hapucyiite cxeMy 1 00BSCHUTE CTPYKTYpY IpoIiecca «ra3-
KHIKOCTBY. Kakue stambl mporecca MOXKHO BbIenuTs? Hanumure
HCXOHOE YpaBHEHHE MaT. MOJIEIIH ATOTO TIpoIiecca.

20) B 4eMm paznuuue CTpyKTyp IPOLIECCOB «Tra3-TBEPAOE» U «ra3
-KUIKOCTE»?
21) Hamnumure Bhipaxkenue i HabIOJaeMONH CKOPOCTH

npeBpamnieHus. OT KaKuX yCIOBHH M KaK 3aBUCHT HalOIrogaemMas
CKOPOCTB MPEBPAIIEHHS B PA3HBIX PexKUMax?

22) C 4yeM CBSI3aHO BO3MOXKHOE YMEHBILIEHHE CKOPOCTH
TpEeBpaNIeHUs] TIPH MOBBIIICHUN TEMITepaTyphl?

23) Kak MOXHO MHTEHCH(HUINPOBATH MPOIECC «Ta3-KUIKOCTH)?
24) [Ipoananu3upyiiTe OCHOBHBIE HEAOCTATKU M JOCTOMHCTBA

PCaKTOPOB NNEPUOANICCKOTO JecTBUs. B kakux MMPONU3BOACTBAX Yalle
BCTPEYAOTCA TaKUEC peaKTOpBI?




KM4 KonrponbHas I1K-4-31;11K-4- BriBenute auddepeHuansHoe ypaBHEHHE MaTepHaNbHOTo OanaHca
pabota 32;11K-4-33;11K-4- JUTS peaKkTopa Jr00T0 TUIIA U MOTYIUTE U3 HETO MpeaeabHbIe
V1;1IK-4-Y2;11K-4- | cootnomenwns miust PUB, PUC-u, PUC-m.
V3;1IK-4-B1;T1K-4-
V4;11K-4-B2;11K-4-
B3;ITK-5-31;I1K-5-
32;ITK-5-Y 1;T1IK-5-
B1
KM5 Bomnpocs! k [TK-4-31;11K-4- Bompocs! k 9K3aMeHy
JK3aMEHYy 32;11K-4-33;11K-4- 1) Orpenienenne XMMHYECKOro peakropa. Haznauenue

V1;TIK-4-Y2;[TK-4-
V3:T1K-4-V4;TTK-4-
B1;[1K-4-B2;[TK-4-
B3;ITK-5-31;T1K-5-
32;K-5-Y 1;[IK-5-
BI

XUMHYECKOT'0 p€aKTopa. HpI/IMepLI XUMHUYECKUX PCAKTOPOB B
TMPOMBIIIIJIECHHOCTH

2) IokazaTenu paboTel XuUMHU4ecKoro peakropa. HazHauenue
nokasaTeneil paboThI peakTopoB. I[IpON3BOIUTETFHOCTE.

3) INokazaTenn paboTel XUMHUYECKOTO peakTopa. HazHauenue
nokasarenei paboTbl peakTopoB. THTEHCHUBHOCTB.

4) INokazaTenn paboTel XuMHu4eckoro peakropa. HazHauenue
nokazarenei paboTel peakTopoB. PacxomHbiil K03 HUIHEHT.

5) INokazaTenn paboTel XUMHUYECKOTO peakTopa. HazHauenue
nokasateneil paboTsl peakTopoB. CTeneHs MpeBpalleHusl.

6) [Tokazarenu paboTsl xuMuyeckoro peakropa. HasHaueHnue
noKkasaTeneil paboTsl peakTopoB. Berxox mpoaykra.

7 [Toxa3zarenu paboThl XUMHUECKOTO peakTopa. HazHaueHue
nokasareieii paboTs! peakTopoB. CeJeKTHBHOCTb.

8) INokazaTenn paboTEI XUMHUYECKOTO peakropa. HazHauenue
nokasaTeneil paboTsl peakTopoB. CKOPOCTb XUMHUYECKOH PEaKIHH.

9) bananc paboTbl XUMHYECKOTO peakTopa. MaTepuanbHbIi
OamaHc.

10) Bamanc paboTer XuMHu9eckoro peakropa. TemoBoit OanaHc.
11) CTpYKTYypHBIE DJIEMEHTBl XMMUYECKOTO PEaKkTopa;

12) OCHOBHBIE KOHCTPYKIIMOHHBIE THUIBI XMMHYECKUX
PEaKTopoB;

13) CxeMBl IBIDKCHHUS ITOTOKOB B PEAKTOpax;

14) AHanmu3 TpoIECCOB B XMMUYECKOM PEAKTOPE;

15) OO0mas mocIenoBaTeIbHOCTE aHAIN3a Pa0OTHl PEaKTOPOB;
16) XapakTepuCTHKa PEKIMOB PAOOTH XUMHUYECKHX PEaKTOPOB.

Peakrop uneanbHOro cMemeHus (IepHoANIECKU) Ha IPUMEpPE
peakIiy IepBoro NopsaKa;

17) XapakTepuCcTHKa PEXUMOB PAOOTHI XUMHIECKIX PEaKTOPOB.
PeaxTop naeanbHOTO BEITECHEHUS HA IPUMEPE PEaKLUH EPBOTO
HOpAIKa;

18) BrnmstHme mopsiika peaknuy Ha M3MEHEHHE KOHIICHTPAINN
pearnpyromuX BEIIeCTB BO BPEMEHH;

19) BnusiHue Temneparypsl Ha peXuM paboThl XUMUYECKUX




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

JloMalHuil TUIIOBOM pacyeT ISl CTYAECHTOB

3aymaun no Teme: «Bpems mpeObIBaHus, pacnpenelicHue BpeMeHH IPeObIBaHus, IEpeMENINBAHIE B XUMUUECKUX PEAKTOPAX)»
0 BapuaHT
B peanpHOM peaxTope mpoBOIUTCS KUIKO(a3Has HeoOpaTHMast peakIys IIepPBOTro MOPAAKA, TPOTEKAIOIast C YMEHBIICHHEM
TUIOTHOCTU peakiuoHHOM cmecu B 1,08 pa3 mpu XA = 1. KoncranTa ckopoctu peakiuu k = 8 * 10-2 c-1.
OrnpenienuTh CTENEHb NPEBPAIIEHNS BEIIECTBA Ha BHIXOJIE U3 PEaKTOpa C y4eTOM M 0€3 yueTa H3MEHEHHUS INIOTHOCTH
PEaKIIOHHON CHCTEMBI, €CIIH OIBITHI C TPACCEPOM JAJH CIISTYIONIHE Pe3yIbTaThl:

C

0 5 10 15 20 25 30 35 40 45 50 55
Cn, ycn.exn 4,6 4,5 4,2 3,8 2,7 1,8 1,1 0,7 0,4 0,2
0,1 0

C'—II/ITaTI), YTO IPHU MPOBEACHUHN PCAKIINU U B OIIbITaX C TPaCCEPOM HeﬁCTBHTeﬂLHOG BpeMA Hpe6BIBaHI/I$I OJJMHAaKOBO.

KOHTPOJIbHASI PABOTA Ne3
0 BapuaHT

3amaua Ne 1: Paccumraiite BBIXOJ NPOAYKTa P, ecin u3BeCTHO, UTO MPU NPOBEICHUH MOCIEI0BATENbHBIX PeaKIni
A+B P+R
P+M S+2Z
noxydeHo 12 mons npoaykra P, 4 Monb mpoxykTa S, a Ul IPOBeAeHUS peakiuit Obl10 B3sTo o 20 MOINs peareHToB A 1 B.

3amada Ne 2: OnpenenuTe KOHIICHTPAIMIO peareHTa A Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UACATBHOTO CMEIICHHS O00BEMOM
1,2 M3, ecmn gnst mpoBefeHUst peakmuud A R + S, KMHeTHKa KOTOPOH OIMICHIBaeTcs ypaBHeHHEM OKA = kcA, rne k =3,
MOJAIOT peareHT A ¢ HayanbHOM KoHueHTpauuei CA,O = 1,5 kmonb/M3 u 00beMHBIM pacxofoM v =3 M3/4.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeTOB, TECTOB U T.IL.)

DopMOii TPOMEKYTOYHOH aATTECTAIMH 110 JUCIUIUIMHE SBIIACTCS SK3aMEH.

Hwmxe npencrasnen odpaser Ouiera Ui dK3aMeHa, IPOBOJIUMOTO B YCTHOH opme.
MMHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPABOBAHIS POCCUMCKOI ®EJIEPALTAN
denepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEHKICHHE BBICIIErO 00pa30BaHHUs
HALIMOHAJIbHBIM UCCJIEJJOBATEJILCKMIN TEXHOJIOTMYECKWI YHUBEPCUTET
«MHUCuC»

HOBOTPOULIKUI ®UTTUAIT

Kacgenpa maTeMaTHK 1 €CTECTBO3HAHHA

BUJIET Ne 0

1 Xumuaeckne peaktopbl. OCHOBHBIE TPEOOBAaHHMS K TPOMBIIUICHHBIM PEaKTOPaM.

2 I'ereporennsie mpouecchl. O0IMe 0COOEHHOCTH Ipolecca.

3 PaccuuraiiTe BBIXOA IPOAYKTa P, eciu U3BECTHO, YTO MPU IPOBEICHUH MOCIEN0BATEIBHBIX PEaKIUit

CocrtaBui: K.T.H., ToueHT kadeapsl MuE .M. AnexceeB
3aB. kadpenpoit MuE A.B. IlIBanésa




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Tlokazarenu u KPUTEPUU OLICHUBAHUSA DK3aMCHA:

— Ha OIICHKY «OTJIMYHOY (5 6ayuI0B) —00y4arOMIMiiCS AEMOHCTPUPYET BBICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUH,
BBICOKHUI yPOBEHb 3HAHUI HE TOJHKO HA YPOBHE BOCIPOH3-BEICHUS U OOBSICHEHHS UHPOPMAIHH, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKH

pelreHus IpodIeM u 3aad:

¢ 1acTCA KOMIIJICKCHAs OLICHKa npennomeHHoﬁ CUTYyallUuu;
* ACMOHCTPUPYIOTCA I"J'IY6OKI/IC 3HAHUA TCOPECTUYCCKOI0 MaT€puajia U YMCHUEC UX IPUMCHATD,
¢ IMOCJICAOBATCIIBHOC, MPABUJIIBHOC BBIITOJIHEHUEC BCEX IMPAKTUYCCKUX 3a;:[aH1/1171;
* YMCHUE 000CHOBAaHHO H3JIaraTh CBOU MBICJIH, OCJIaTh HGO6XOD;I/IMI>IG BBIBO/JIbI.

— Ha OIIEHKY «XOpoInoy (4 6ayuia) — 00yJarouics IEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHIINH:
* TaeTCsl KOMIUTEKCHASI OTICHKA TPE/ITIOKESHHON CHTYAIHH;
* ICMOHCTPHUPYIOTCS JOCTATOYHbBIC 3HAHUS TEOPETHICCKOr0 MaTepralla i YMEHUE UX IPHUMEHSTH; HO JIOMYCKAIOTCS
HE3HAYUTEIbHBIC OITHOKH, HETOYHOCTH
* BBITIOJIHEHHE BCEX MPAKTUYECKUX 3aJ[aHNH; BOZMOXKHBI STUHHYHBIE OITUOKH, MC-TIPABIIIEMblEe CAMUM CTYIEHTOM IOCTIe

3aMCYaHuA MpEenogaBaTeis,

¢ 3aTPYAHCHU IIPHU aHAJIUTHYCCKUX OII€paluiax, IIEPEHOCE 3HAHUM U yMeHI/Iﬁ Ha HO-BbIC, HECTAHAAPTHBIC CUTYyaAllUU.

— Ha OIICHKY «YIOBIETBOPUTENBHO» (3 Oayna) — 00yJaroniiAcss JEeMOHCTPHPYET OPOTO-BEIil yPOBEHBb C(HOPMUPOBAHHOCTH

KOMIIETECHIIN:

® 3aTPyYAHCHUA C KOMIIJIEKCHOM OIIEHKOM Hpe,[[J'IO)KeHHOﬁ CUTyalluu,

* HETIOJTHOE TEOPETHUECKOe 000CHOBaHHE, TPEOYIOIee HAaBOSIIUX BOIIPOCOB Mpe-1101aBaTelIs;
* BBITIOJIHEHHE 33/IaHUH MTPH TOJCKA3Ke MPEToIaBaTels;
* 3aTpyIHEHUS B POPMYIHPOBKE BHIBOJIOB.

— Ha OIIEHKY «HEYIOBIETBOPUTENHHO (2 Oaria) — 0OyJaronuiics JeMOHCTpUpYyeT 3HaHus He Oonee 20% TeopeTHIecKoro
MaTepuaia, JOMYCKAaeT CyIICCTBCHHbLIC OLLII/I6KI/I, HE MO-KET IMOKa3aTb UHTCIJIJICKTYaJIbHbIC HAaBbIKU PCIICHHUS MMPOCTLIX 3a/J1a4.

— Ha OIIEHKY «HEYIOBIETBOpUTENHHO» (1 6am) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHHS Ha YPOBHE BOCTIPOU3BEACHUS H
00bsICHEHHST HH(DOPMAIMH, HE MOXKET IMOKA3aTh HHTENI-IICKTyaIbHBIC HABBIKH PEIICHUS [TPOCTHIX 3a/1a4 HEMPABIIIbHAS OIICHKA

HpCZ[HO)KCHHOﬁ CUTyalluu;

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpI)I, COCTaBUTCIIN

3araBue

bubnuoreka

WznarenbcTBO, TOM, 31. ajipec

JI1.1 |Kacarkuua AT.

OCHOBHBIE NIPOLIECCHI U
anmaparbl XUMUYECKOH
TEXHOJIOTHH

M/Anbsuc, 2014 ,

JI1.2 | Ky3nenosa .M.,
Xapmammnuan X.0,
Wsanos B.I'.,
YupkyHos 3.B.

O061ast xuMuyeckast
TEXHOJIOIHsS. METO10JIOr s
MPOSKTHPOBAHUS XMMHUKO -
TEXHOJIOTHYEKUX MPOLIECCOB:
YueOHuK

CII6/JIans, 2013,

JI1.3 | K.B. bpsakun, A.1.
Jleontrena, B.C.
OpexoB

OO01as XuMHu4YecKas
TexHojorus B 2-x 4. Y. 2. :
yueOHOe mocooue

Tamb6oB : U3gateasctBo ®I'BOY BITIO
«TTTY», , 2012, URL:
http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).

JI1.4 | A JleouTtheBa

O6opynoBaHHE XUMHUYECKHX
MPOU3BOJICTB B 2 YaCTIX :
y4aeOHOoe mocobue

Tam06o0B : Usnarenscteo ®PI'BOY BIIO
«TT'TY», , 2012, URL:
http://biblioclub.ru/index.php?
page=book&id=277813 (18.11.2015).

6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA

ABTOpI)I, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aJipec

JI2.1 |IlaBnos K.®.,
Pomankos I1.T.,
Hockop A.A.

[Ipumeps! 1 3a1a4n 1O Kypey
MIPOLIECCOB U ammapaToB
XUMHYECKOH TEXHOJIOTUU

M/Anbsuc, 2013,

6.1.3. MeTroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

W3narenscTBO, roa, 3i1. anpec




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.1 |[JIeonTneBa, A.H. O06o0pynoBaHHE XUMUYECKUX TaMO0BCKHIT TOCYIapCTBEHHBIIH
MIPOU3BOJICTB : B 2 YACTSX : TEeXHUYECKUil yHuBepcureT , 2012,
yaeOHOe mocooue https://biblioclub.ru/index.php?

page=book&id=277812

6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»

31 |Poccuiickas HaydHas eKTpOHHAs OMOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru

6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.3 Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 623 JaHHBIX

U.1 |- Odunmansuenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- Onexrponnas 6ubmunoreka HUTY "MHCuC" http://elibrary.misis.ru

N.3 |- YauBepcurerckas oubmuoTeka onnaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHaienue
133 VYuyebHas aAyIUTOPHSI g 3adatuil | Kommnekr — yyeOHoN — meGenmn  Ha 56 Mect  aus
JIEKIIUOHHOTO TUNA, MPaKTHYCCKUX | oOydarommxcs, |  CTaOlMOHApHBIA  KOMIIBIOTEp IS
3aHATUI MPEToIaBaTeNss ¢ BBIXOJOM B HWHTEPHET, MPOEKTOpP, dKpaH
HAaCTEHHBIH, JOCKa ayauTopHas MenoBas, BeO Kamepa
Logitech, KoOJIOHKH, JHICH3MOHHBIE MpOrpaMMbel MS
Office, MS Teams, antuBupyc Dr.Web.
136 VYuebnass  ayauropus  Jua  3aHATHH | Kommiuekt — yueOHoW — mebenm Ha 24 Mecta A
JICKITAOHHOTO THTIA, MPAaKTUYECKUX | OOyUJaromuXcs, JOCKa ayJuTOpHAash MeENoBas, HOYTOYK,
3aHATUI WHTEpaKTHBHAs  JKK-TIaHeTb, BeO  Kamepa,  CTOMKa

aatuBupyc Dr.Web, windows 10, arapomn.

MoOmipHas, 2 wmT., TeaeBu3op LED, mTaTuB HamoJbHBIMA.
nuneHsnoHHele  mporpamMmel - MS  Office, MS  Teams,

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

OCHOBHOH 11e7IbI0 00pa30BaHus 10 JUCUUIUIMHE SBISIETCS OCBOCHHE CTYACHTAMH OCHOBHBIX 3aKOHOMEPHOCTEH XUMHUECKHX
MIPOLIECCOB, NPOTEKAIOUINX B PEAKIIMOHHBIX aNIapaTax, ¥ OCHOB TEOPUHM XUMHYECKHUX PEAKTOPOB, KOTOPBIE B CBOKO OYEPEIb
(hopMHPYIOT MTPO(heCCHOHATBHBIN YPOBEHD CHEIUAINCTA TI0 JAHHON CIIEIIHAaTbHOCTH.

[Tpu u3yvyeHnn JUCUUIUINHBI CTYJCHTaM CIIEAyeT OMUpaThCs Ha 3HaHUE, a IPH HEOOXOIUMOCTH TIOBTOPEHUE OTIEIBHBIX
pa3lenoB CACAYIOUIMX yIeOHBIX AUCIHIUINH: «MaremaTrka 4.1, 4.2» «J{omoJHHUTEIbHBIC TJIaBBl MATEMaTHKI, «HpOopMaTHKay,
«OO0mas 1 HeopraHudeckas XuMusy, «Pusudaeckas Xumusn, «O0IIas XuMHIecKas TEXHOIOTHs, «[Iporecchl 1 anmapaTsl
XUMHUYECKOH TEXHOJIOTHI.

PaGoueili mporpaMMoi TUCHUIUIMHBL « XUMHUUECKHE PEAKTOPBD MPEAYCMOTPEHA CAaMOCTOSATENNbHAs paboTa CTYAEHTOB B 00beMe

54 YJacoB, 4YTO mpearnojaract HCO6XO,£[I/IMOCTI> BBIACIATH HA CAMOCTOSATCIbHYIO paGOTy He MeHee 3 J4acoB B HCACIIO.

Henecoo6pa3Hasi IMOCJIEAOBATCIIBHOCTE CAMOCTOATEIIbHOI'O N3YUCHUA MaTCpraia JTUCHUIUIMHBI ONPEACITIACTCA COOTBETCTBYIOIUMHA

pekoMeHIanusaMHy npenofgasatens. CaMocTosTenbHas paboTa IPOBOJUTCS C LENBIO YIITyOIeHHs 3HAHUI [0 TUCUUILIHHE U
IPENyCMaTPUBACT:

- YTEHUE CTYAECHTAMU PEKOMEHI0BAHHOM JIUTEPATyphl U YCBOEHUE TEOPETUUECKOI0 MaTepraa AUCLUIINHEI,

- IOArOTOBKY K IIPAKTUYECKUM 3aHATUSAM;

- paboTy ¢ IHTepHeT — HCTOYHUKAMU;

- MOJATOTOBKY K HAMCAHUIO KOHTPOIBHOM pabOThI, TECTOBBIX 3alaHUM, Cade K3aMeHa.

ITnannpoBaHue BpeMeHH Ha CAaMOCTOSTENEHYIO Pad0Ty, HEOOXOMMOT0 Ha H3ydEeHHe HACTOSIIEeH TUCIUIUINHEL, CTYICHTaM
JIydlle BCETO OCYLIECTBIIATh HAa BECh CEMECTP, IIPEAYCMAaTPUBAas IPH 9TOM PETYIIPHOE IOBTOPEHHE IIPOUICHHOIO MaTepUana.
Marepuasn, 3aKOHCTIEKTUPOBAHHBIH Ha JEKIHAX, HEOOXOIUMO PEryIIpHO JOMONHATh CBEAECHUAMH U3 IUTEPATYPHBIX HCTOUHHUKOB,
PEKOMEHIOBaHHBIX ITPEIOIaBaTelieM U JOIIOIHUTENBFHO HaliieHHBIX. [1o ka0l U3 TeM [UI caMOCTOSTEIFHOTO O0YdeHUS,
NpUBEICHHBIX B «Pabodeil mporpaMmMe» TUCIUITIMHEL CIEAyeT CHavYajla IPOYUTaTh PeKOMEHAOBAHHYIO INTEPATYPY U IPH
HEOOXOIUMOCTH COCTABUTH KPATKUI KOHCIEKT OCHOBHBIX MOJO0XKEHUH, TEPMUHOB, CBEICHHUH, TPeOYIOINX 3aIIOMUHAHUS U
SBJISIOIIMXCSA OCHOBOIIONAraloIMMHM B 3TOM TEME M JUI OCBOCHUS ITOCIICIYIOIIMX Pa3IeNnoB Kypca.

CamocrostensHas paboTa CTYICHTOB




TemaTnka caMOCTOATEIIBHON PabOTHI CTYJCHTOB IIpeAcTaBIeHa B «Paboueit mporpammey. OLeHKa pe3yIbTaToB
CaMOCTOSATENBHOM pabOThI OPraHU3yeTcst Kak eANHCTBO JBYX ()OPM: CAMOKOHTPOJIb 1 KOHTPOJIb CO CTOPOHBI ITPEIojaBaTells.

CaMOKOHTPOJIb 3aBUCHT OT ONPEIeNICHHBIX KaueCTB JIMYHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTAaTHl CBOET0 00ydeHNS,
3aMHTEPECOBAHHOCTU B IIOJIOKUTEIBHON OLICHKE CBOETO TPYJa, MAaTEPUAIbHBIX U MOPAIIbHBIX CTUMYJIOB, OT TOTO HACKOJIBKO
00yJaeMblif MOTHUBUPOBAH B JOCTHKEHUU HAUITYUIINX PE3yJIbTaTOB.

KoHnTpous 3a Tekymiei caMocTosATeNnbHOM paboTOH CTYICHTOB OCYIIECTBIISICTCS HAa TIPAKTHYECKUX 3aHATHSX.

KonTpois 3a mpopaboTKOif JTEKIIMOHHOTO MaTepHaa i CaMOCTOSTENEHOTO H3yYEeHHS OTACNIBHBIX TEM OCYIIECTBIICTCS BO
BpeMsi pyOeKHOTO KOHTPOJISl (KOHTPOJIbHBIE PabOThI).

OCHOBY CaMOCTOSTENBHOM PabOTHI CTYZIEHTOB COCTABIISCT BHIIIONHEHHE U 3alInTa pedepara 1o TeMaM, IPEII0KCHHBIM
nperoaBarteneM (IIPUBEICHHBIM B pabodeli mporpaMme TUCHUILIHHEL). Y CIIenIHas 3amnmTa pedepara sBISEeTCS JOIYCKOM K clade
JK3aMeHa.

Yka3aHusA M0 CAMOKOHTPOJTIO M TIOATOTOBKE K KOHTPOIHHOMY TECTHPOBAHHIO

OreHKa TeKyllel ycreBaeMOCTH U TPOMEKYTOUHON aTTeCTA[K CTYAEHTOB MO UTOTaM OCBOEHUS JUCHUIUINHBI « XUMHYECKUE
PEaKTOPbD» MPEACTABIIOT COOOH KOMIUIEKT KOHTPOIHPYIOIINX MATEPHAIOB CIIEAYIOMINX BHIOB!

- Bxonmoit xorTposs. IIpenctaBnser coboit mepeders n3 10 — 20 OCHOBHBIX BOIIPOCOB, OTBETHI HA KOTOPBIE CTYICHT JIOJDKCH
3HATb B pe3yAbTaTe U3ydeHHs NPEeIbIIYIIHNX JUCIUIUINH (MaTeMaTUKH, GU3MUECKOH XUMUH, IPOLECCOB H alNapaToB XUM.
TexHoJorun). [locTaBieHHbIe BONPOCH TPEOYIOT TOUHBIX U KOPOTKHUX OTBETOB. BX0OMHOM KOHTPOIL NPOBOANTCS B YCTHOH (hopme
Ha NEepBOH JIEKIUU B Te4eHUE 15 MUHYT.

- [IpomeskyTO4HBIA KOHTPOIb. IIpoBepsieTcs CTENeHb YCBOCHUS TEOPETUYECKUX U IIPAKTUYECKUX 3HAHUI 110 OCHOBHBIM
pazzaenam aucuUIUIMHbL OCYIIECTBISIETCS B BU/E IPOBEICHUS ayJUTOPHBIX KOHTPOJIBHBIX paboT. KOHTpoIbHEIE paboThI
TpeyCMaTPUBAIOT TEOPETUIECKIE BOIIPOCH], TECTOBBIE M MpaKTHYecKue 3agaHus. KOHTpombHbIE pabOoTHI MPOBOIATCS B
MUCbMEHHOM BHUJIE HA IPOMEKYTOUHBIX 3TAllaX OCBOCHHSI JUCLIUILIUHBIL.

- Dk3ameH. [IpoBoaXTCs B KOHIIE ceMecTpa IMyTeM OalIbHON OLeHKH. DK3aMeHalMOHHbIE OMIIETH 1711 CAauy dK3aMeHa
COCTOSIT U3 TEOPETHUECKHUX BOIPOCOB U 33/1a4H [0 BCEM pasjienaM, H3y4aeMbIM B JaHHOM ceMecTpe. CTyeHT, KOTOPBIi HabupaeT B
Tporecce MPOBEACHHUS BXOJHOTO U IMTPOMEXYTOYHOTO KOHTPOJISI MAaKCHMAJIFHOE KOJIMYECTBO OaJIOB, OCBOOOKIACTCS OT CAAYN
9K3aMeHa. MaKCHMaJIbHBII HTOTOBBIH peHTHHT coOTBeTCTBYET 50 Oamiam.

OdopmireHre KOHTPOJIBHOM paboTHI
s cryneHToB ouHON GopMbI 00ydeHus

Jlst cTyAeHTOB 04HOM (OpMBI 00yUEHHUS] OCHOBOIIOJATrAOIIHM SIBJIsieTcs 0hopMIleHHe U 3aiuTa pedepara, K 0hopMIICHUIO
KOTOPOT'O MPEABSIBISIOTCS ONpe/eacHHbIe TpeboBanus. KOHTPOIbHBIC H TECTOBBIC PaOOThI BBIMIOIHAIOTCS B ayAUTOPUE Ha Oymare
(dopmara A 4, ¢ ykazanneM GpaMUIUK ¥ MHULIHATIOB U OLGHUBAETCS OT 5 10 15 6aIIOB B 3aBUCHMOCTH OT 00beMa M CI0KHOCTH
paboTEI.

Iepen BbIMOTHEHHEM KOHTPOIBHOM PabOThI CTYyAEHTY HEOOXOJMMO BHUMATEIFHO U3yIUTh METOJHUECKUE YKA3aHUS K TeMaM
U PEKOMEHTyEMYIO JIUTEPATYpPY, B COOTBETCTBUU C IIPOrPaMMOIi.

KonTponsHas paboTa BIIOIHACTCS B yaeOHO# Terpanu (12 nucros). Ha Terpans HakiIenBaeTcs TUTYIBHBIA JIUCT, KOTOPBIH
3aMOJIHSAETCS [0 YCTAaHOBJICHHOH B y4eOHOM 3aBeieHHH (popMe (pachonokeH Ha HHQOPMAIIMOHHOM CTeHIE Ka(eapsl).

Pa6ota nomxkHa ObITH BBINOTHEHA IPAMOTHO M aKKypaTHO, Y€TKHM, pa300puuBbIM nogdepkoM. He nomyckaercs cokpaiienue
CIIOB (KpOMe OOIIETIPHHSATEIX COKPAICHHH).

KonTponbHas pabota MoXeT OBITH BHIIIONHEHA HA KoMmmbioTepe mpudTom Times New Roman, pasmepom 14 u Hareuatana Ha
Oymare popmara A4 Ha TULIEBON CTOPOHE KAXKJIOTO JIUCTA.

Odopmirsst paboTy, HE0OOXOIUMO MPOHYMEPOBATH CTPAHMIIBI, OTBECTH MOJIS IIMPUHON 2-3 CM JUIsl 3aMEUaHHi peLieH3eHTa,
MPUBECTH YETKYIO0 ()OPMYIHNPOBKY BOIIPOCa M IUIaH BEIOPAHHOM TEMBI, H3JI0KHB OTBET Ha Hero. B KoHIle paboTH! ykasaTh
UCTIONB3YEMYIO JTUTEPaTypy, OCTABUTH AATy BHITOTHEHUS pabOT U HOAIHUCE.

BeimonHenHas pabora cliaercst Ha Kadenpy.

[pu momydeHNH OTpeIieH3UPOBAHHONW paOOTHI CTYIEHT JOJDKEH BHIIIOJTHUTH BCE YKa3aHUS pelieH3eHTa. Pabora Hax
OIMOKaMH, JOTIOJTHEHNUS K OTBETaM, COTJIACHO PEIICH3UH, BBITIOJIHACTCS B 3TOH JKe TeTPajau.

Ha peren3uto He MPUHUMAIOTCS pabOTHI:

- BBIIIOJIHEHHBIE 110 HEMPABUIbHOMY BAPHAHTY;

- TepenvCaHHbIC Y APYTHX CTYICHTOB;

- BBIIIOJTHEHHBIE HEOPEXKHO, HE Pa300PUNBBIM OAIEPKOM.

BosspaiienHnsle 6e3 pereH3uu (HO ¢ 00s3aTeNbHbIM yKa3aHUeM NPUYUHbI BO3BpaTa) paboThl CTYyAEHT 0053aH BBIIIOIHUTh
MIOBTOPHO, B COOTBETCTBHH CO CBOMM BapHaHTOM U TPeOOBAHUSIMH, MPEIbSIBISIEMBIMA K KOHTPOJIBHBIM pad0oTaM, M BHOBB CIIaTh Ha
Kadenpy.

IMocne BbIMOTHEHH U 3aIUTHI KOHTPOJIBHOM PabOTHI CTYJEHT JOMyCKaeTcs K cAade K3aMeHa.




