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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

2.13 HpOPBBO,E[CTBeHHaﬂ IMpaKkTHUKa Mo MOJTy4YCHHIO HpO(beCCI/IOHaJ'ILHLIX yMCHI/Iﬁ U OIlbITa npodmccnonanm—xoﬁ JACATCIIBHOCTH

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 |IpenouruioMHas IpaKTHKa JUIS BEITIOJHEHHUS BEITYCKHOW KBAIM(HUKAIIMOHHON paboTHI

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

IIK-5: Cnioco6eH UCNoJ1b30BaTh MPABWJIA TEXHUKHU 0€30MACHOCTH, MPOU3BOACTBEHHOI CAHUTAPUH, TIOKAPHOH 0€30MaCHOCTH
W HOPMBI OXPaHbl TPYAa, U3MEPATH U OLCHUBATDH NMapaMeTPbI MPOU3BOACTBEHHOI0 MUKPOKJINMATA, YPOBHSA 3aNIbIJICHHOCTH
U 3ara30BaHHOCTH, IyMa, U BUOPALUH, OCBELIEHHOCTH Padoyux MecT

3HaThb:

TTK-5-32 ocHOBHBIE HCTOYHHUKH OTIACHOCTH JIJISl YeJIOBeKa MpH paboTe peakropa

TIK-5-31 ocHOBEI 6e30macHO# paboTHl peakTopa

IIK-4: Cnioco0eH npoBepsiTh TEXHUYECKOE COCTOSIHUE, OPTAaHU30BbIBATH NPOGUIAKTHYECKHE 0CMOTPbI M TEKYLIMIl peMOHT
000pyI0BaHNs, TOTOBUTH 000PYI0BaHHE K PEMOHTY, 0CBOMTDb IKCIJIYaTAIIMI0 BHOBH BBOHMOT0 000pPYI0BaHHS

3HaTh:

ITK-4-33 ocHOBHBIE 3aKOHOMEPHOCTH TIPOIIEcca TEINIO0OMEHA, BCTPEYAOLIEr0Cs B PEaKTOpax

TTIK-4-31 obmiee cTpoeHUe U OCHOBHBIE 3JIEMEHTHI XUMUYECKUX PEaKTOPOB

TIK-4-32 0CHOBBI IPOBENICHNUS TOMOT€HHBIX U T€TEPOreHHBIX XMMUYECKUX MPOIIECCOB

IIK-5: Cnioco6eH UCNoJ1b30BaTh MPABWJIA TEXHUKH 0€30MaCHOCTH, MPOU3BOACTBEHHOI CAHUTAPUH, TIOKAPHOH 0€30MaCHOCTH
H HOPMBI OXPaHbI TPYAa, U3MEPATH U OLCHUBATDH NMapaMeTPbI MPOU3BOACTBCHHOT0 MUKPOKJINMATA, YPOBHSA 3aNIBIJICHHOCTH
M 3ara30BaHHOCTH, IIyMa, U BUOPALUH, OCBEUIEHHOCTH Pad0oyux MecT

YMmerb:

ITK-5-Y1 npenmarate Mephl 10 BHEAPEHHIO 3JIEMEHTOB B KOHCTPYKITHIO PEAKTOPOB, CIOCOOCTBYIONIUX O€30IIaCHOMY TPYILY

K-4: Cnocoben MPOBEPATH TEXHUYECKOE COCTOSAHHE, OPIraHU30BbIBATH npoqmnaKanecKne OCMOTPLI U Te](y]lll/lﬁ PEMOHT
060py11013amm, TrOTOBUTH 060pyz[013a1me K PEMOHTY, OCBOUTD IKCILIyaTallMl0 BHOBbL BBOIUMOI'0 o60pyaonamm

YMmerb:

TIK-4-Y4 onuceiBaTh KaTaTUTUUYECKHE TPOIIECCHI

ITK-4-Y1 xaccupuuupoBaTh peakTOPbl, UCXOS U3 MOJICIBHBIX MPEACTABICHUM

TIK-4-Y?2 onTuMu3upoBaTh OCHOBHBIE TEOMETPUUECKHE MTapaMETPhI peakTopa

IIK-4-Y3 conoctaBUTh 3PEKTUBHOCTH paObOTHI PEAKTOPOB € PA3IMYHON CTPYKTYPOH IOTOKOB

IIK-5: Cnnoco6eH HCIMOIb30BATh npaBujia TEXHUKHA 6630HaCHOCTl/l, HpOl/ISBOIlCTBEHHOﬁ CaHUTApHUuH, nomapﬂoﬁ 0e3omacHOCTH
W HOPMBbI OXPaHbl TPYAa, U3BMEPATH U OLCHUBATDH MapaMeTPbI MPOU3BOJACTBEHHOT0 MUKPOKJINMATA, YPOBHSA 3aNIbIJICHHOCTH
U 3ara30BaHHOCTH, IYMa, U Bnﬁpauun, OCBCIHICHHOCTH paﬁolmx MeCcT

Baanernb:

IIK-5-B1 HaBbIKamMu aHAIIH3a KOHCTPYKIMU PCAKTOPa Ha MPEAMET HCTOYHUKOB PUCKOB IJIs1 pa6OTHI/IKOB

ITK-4: Cnioco0eH npoBepsaATh TEXHHYECKOE COCTOSIHUE, OPTAHU30BbIBAThL NPO(GUIAKTHYECKHE 0CMOTPbI H TEKYLIHIl PEMOHT
00opy10BaHus, TOTOBUTH 000PyI0BAHHE K PEMOHTY, 0CBOHThb IKCILIYyaTAllMI0O BHOBb BBOIMMOI0 000py10BaHUS




Baanernb:

T1K-4-B2 HaBbIKamMy COCTaBIIEHHUS TETUIOBOTO OajaHca peakTopa

[1K-4-B3 HaBBIKaMu ONKMCAHUS TETCPOr€HHOI0 KaTAJIMTUICCKOI'O Ipo1ecca

ITIK-4-B1 HaBbIKaMU COCTABJICHHUSI MaTEPUAITLHOTO OaaHca, UCXO/IS M3 MOJICIBHBIX MPECTaBICHUI

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHAUKATOPbI H JJI. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pazpnen 1. IlousiTue o
XHMHYEeCKOM peaKTope U
€ro 3HaYeHue B
XHMHYeCKOM MPOU3BOACTBE.

1.1 [TouaTHe XUMUIECKOTO 7 1 TIK-4-31 T1IK-4- JI1.1 JI1.2
peaktopa. Buasl XuMuueckux Vi J1.3
peakTopoB. CTpyKTypHbIE JI1.4J12.1
3JIEMEHTBI XUMHYECKOTO 2132033
peakropa.

/JTex/

1.2 MeTtoa MoaenupoBaHus Ipu 7 1 [IK-4-31 IIK-4- | JI1.1J11.3
OTIMCaHUH PaOOTHI Vi JI1.4
XHMHYECKUX PEaKTOPOB. 213233
®dopmaibHble HapaMeTphbl
pabOThl XUMUIECKUX
PEaKTOpOB.

/JTex/
Pazgen 2. Ctpykrypa
NOTOKa B peaKkTope.
HNneanbHble (MpeaeibHbIE)
peXUMBI padoThI
peakTopoB.
2.1 7 6 I1K-4-31 [IK-4- | JI1.3J11.4
32 TIK-4-V1 313233
TIK-5-31 TIK-5-
N3orepmuyeckuii mpouecc B 32
XUMHYECKOM peaKkTope.
WneanbHble pexXUMBL B
XHUMUYECKUX PeaKkTopax
(MzeanbHOrO CMEIIEHUS,
WJICTBHOTO BHITCCHEHHUS).
/JTex/
2.2 7 4 [1IK-4-31 [IK-4- | JI1.2JI1.3
32 T1K-4-33 J1.4
[K-4-Y3 TIK-5 313233
CpaBrenue 3¢ GeKTUBHOCTH -32 TIK-5-B1
IIPOTOYHBIX PEAKTOPOB
WJCaTBHOTO CMEIICHUS 1
WJEATBHOTO BEITECHEHUSI.
/JTex/

2.3 MartepuanbHbIi U TEIUIOBOM 7 6 I1K-4-B1 IIK-5 JI1.1 J11.3
OanmaHc B XUMHUYECKOM -31 IIK-5-32 JI1.4J12.1
peakrtope /TIp/ [K-5-Y1 TIK-5 2139233

-B1

2.4 Bpewms npeOrpiBanwms, 7 6 ITK-5-31 IIK-5- Jd1.2
repeMeIInBaHye B 32 TIK-5-Y1 JI1.4J12.1
xuMmmuyeckoM peakrope /IIp/ I1K-5-B1 313233




2.5 CamocTosTenbHOe H3yUeTHHE MK-5-31 TIK-5- | JI1.2 JI1.3 KMI1
Matepuana B LMS Canvas: 32 [IK-5-YV1 JI1.4J13.1
HeunpneanbHbie pexxumsl B TIK-5-B1 215253
peakropax. IlpuunHel
OTKJIOHEHHH OT UJI€aIbHBIX
pexumoB. Monenu
PEaKTopOB ¢ HeuAeaIbHON
CTPYKTypoii moTokoB. /Cp/

Pasgen 3. Tenmsioo0MeH B
peakTope. PexxumMbl padoThl
peakTopa ¢ TenJioo0MeHOM.

3.1 Heusorepmuueckuii nporecc [IK-4-V31IK-4 | JI1.3J11.4
B XUMHYECKOM PEaKTOpE. -B1 IIK-4-B2 013233
OpraHuzanus TeriooOMeHa B ITK-5-31
peaKTope U TeMITEpaTypHBIC
PEKUMEL.

/JTex/

3.2 IMK-4-32 TIK-4- | JI1.1 JI1.3
Pexxumbl nuaeansHOrO 33 [IK-4-Y1 1.4
CMEIIeHUS TIEPUOANYECKUH U T1IK-4-Y3 I1K-4 215253
H1€aJIbHOTO BEITECHEHHUS C -B2 I1K-4-B3
TEIIIO00OMEHOM. IK-5-31 IK-5-

/Jex/ 32

33 Tena000MeH B XUMHUYECKHX [IK-4-B2 [IK-5 JI1.2 J11.3

peaktopax /TIp/ -31 IIK-5-32 JI1.4J12.1
212233

34 CamocToATeNbHOE U3y4YETHHE [1IK-4-B2 [IK-5 JIT.1JI1.3 KM4,K
Mmarepuana B LMS Canvas: -31 TIK-5-32 | JI1.4J12.1J13. M1,KM
TemnepaTypHBbIil pexXUM B IIK-5-Y1 TIK-5 1 2
IIPOTOYHOM PEAKTOPE -Bl 012233
WCaTBHOTO CMEIICHNSI.

AnmnabaTnyeckuit mporecc
UJEaNbHOrO CMELIEHUS U
BBITECHEHUSI.
ABTOTEpMUYECKUM

peakrop /Cp/

Pa3gen 4. OnTumusanus
XHMHKO-TE€XHOJOTHYECKOr0
npoiecca B peakTope.

4.1 OnTuMHU3anus XUMUIECKOTO TIK-4-31 [1K-4- | JI1.1 JI1.3
mpoiiecca B peakrope. /JIex/ 32 [1K-4-Y2 JI1.4J712.1

IK-4-Y3 212233

4.2 PaccmoTtpenue npumepos [1K-4-B1 I1IK-4
pacuéToB 0 ONTUMU3ALUH -B2 TIK-5-31
npoueccos /T1p/ ITK-5-32

4.3 CaMocCTOATENbHOE U3y4YETHHE ITIK-4-Y2 TIK-5 JIT.1JI1.3
Mmatepuaia B LMS Canvas: -31 IIK-5-32 JI1.4J13.1
Crioco0bl OCYIIECTBICHUS M[K-5-Y1 IIK-5 212233
ONTUMAJILHOTO -B1
TEMIIEPATypHOrO PEXKUMa B
peakrope. /Cp/

Pa3gen 5. I'ereporeHnbie
XHMHKO-TE€XHOJIOTHYecKUe
NpoLecChl

5.1 [IpombiieHHbIE [MIK-4-32 TIK-4- | JI1.2J11.3
XAMHAYECKHE PEAKTOPBI IS 33 [IK-4-V4 JI1.4J12.1
MPOLIECCOB: [IK-4-B2 [IK-5 212233
- TOMOT'€HHBIX; -32 TIK-5-V1
- TETEPOTCHHBIX; TIK-5-B1
- TETepPOTeHHO-

KaTaJIUTHYECKHX.

/JIex/




52

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

7 10

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

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

53

CamocTosTenbHOE H3YUeTHHE
Matepuana B LMS Canvas:
PeakTopsl 1151 ra30BBIX
TOMOTEHHBIX TPOIIECCOB.
VYerpolicTBa A1 CMELeHUs
B3aUMOJIEHCTBYIOILNX
peareHToB: COIIO, 3KEKTOP,
LHEHTPOOEKHBII CMECUTEN.
Kamepnsie u TpyOuaThie
PEaKTOpEI.

PeaxTops! ans
SKUIKOCTHBIX TOMOTE€HHBIX
mpoleccoB. MexaHuueckoe u
ITHEBMaTHUIECKOE
nepeMelInBaHue.
KoHcTpykinu MexaHu4eckux
MEHIAJIOK. Y CTPONCTBA /st
MOJIBOJIA ¥ OTBOJIA TEIIA.
KosnonHble peakTopsl
W7EaNbHOrO BEITECHEHUSI.
ABTOKJIaBBI.

/Cp/

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

JI1.1J11.3
JI1.4J13.1
0103233
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Peakrops! nns
ra30KHUIKOCTHBIX
TeTepPOTECHHBIX MPOIIECCOB.
[1neno4Hble KOJIOHHBIE
peaKTophl TpyOUaToro u
HacaJl0o4yHOIo TUIOB. Buapl u
XapaKTEePUCTUKH HACATIOK.
TpeboBanus, NpenbIBIsIEMbIE
K HacazikaM. bapOoTaxHsie
peakTopkl. THITEI Taperoxk,
WX CpaBHUTEIbHAS
XapaKTepHCTHKA.

Kosonnbsle peakTopsl
Pa30pBI3TUBAOIIETO THUIIA.
Crioco05! uCIeprupoBaHus
JKUIKOH (asel. PeakTopsl
TICHHOTO THIIA.

PeaxTops! ans
TeTepOreHHBIX MPOLIECCOB C
TBepaoH ¢a3oi. Pe-akTopbl
JUTS TIPOIIECCOB B CHCTEME
"KUIKOCTh-

TBepaoe" (pacTBope-HUE,
9KCTparupoBaHue,
KpucTau3amnus). PeakTopsl
¢ GUABTPYIOIINM H
B3BELICHHBIM CJIOEM
TBepaoro pearenra. /Cp/

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

J3.1
013233

KM3

5.5

/Dx3amen/

T1K-4-31 ITK-4-
32 TIK-4-33
[1K-4-V1 IIK-4
-Y2 [1IK-4-V3
[K-4-Y4 T1K-4
-B1 IIK-4-B2
I1K-4-B3 IIK-5
-31 IIK-5-32
MK-5-Y1 IIK-5
-Bl

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. KonTpoJbHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.IT), BONPOCHI JIsl
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Koz Kontponsroe UHUKATOPbI Bormpocsl 11 IoAroToBKH
KM MEpOIpUsITHE .
KOMITCTEHIIH
KM1 Konnoksuym. [TK-4-31;11K-4- 1) B uem cocTout mMeToa MOAECTUPOBAHUS TIPHU OMHCAHUU
MaremaTtuyeckoe 32;I1K-4-33;11K-4- paboTHI peakTopoB?
MOJEINPOBaHUE V1;IIK-4-Y2;I1K-4- |2) HasoBute ocHOBHBIE TPeOOBaHUS, IPEIBIABIIEMBIC K
XUMUYECKUX V3;IIK-4-Y4;[1K-4- | MaTeMaTH4ecKoil MOJETN XUMMUIECKOTO PeakTopa.
IIPOLIECCOB U B1;IIK-4-B2;IIK-4- | 3) [IpuBeauTe MPUMEPHI KIACCUPUKAIIMNA XUMHYCCKHX
PEAaKTOpOB B3;IIK-5-31;IIK-5- | peakTOpOB.
32;IIK-5-BL;IIK-5-  |4) KaxoBbl pa3nuuus B yCIOBUSX NEpEMELIMBAaHUS B
V1 MPOTOYHBIX PEAKTOPaX CMEIIECHUS U BBITECHEHHS?

5) [puBenuTe ycnoBHS IS CTAMOHAPHOTO PEKUMa pabOTHI
XUMHYECKOT0 peakTopa. Bo3MokeH 1M CTallMOHAPHBIA PEXUM B
HEepHOIUUECKOM peakTope?

6) HasoBute nocnenoBaTenbHOCTh 3TAaNoOB MPU COCTABIECHHU
MaTeMaTUYECKOH MOJIEJIN XUMUUECKOTO PEAKTOPA.

7) HazoBure npenenpHbl AONYIIEHNS, KOTOPBIE UCIIONb3YIOT
IpU COCTaBIEHNH 0aNaHCOBOTO ypaBHEHHs AT peakTopa JIro0oro
THmna?

8) BriBennTe ypaBHEHHE MaTepHALHOTO OalaHCa peakTopa B
0o011EM BHJE.

9) ITo xakuM npuYMHAM OallaHCOBBIE YpaBHEHHs (YpaBHEHHs

MaTEepPHAIBHOTO U YHEPTETUIECKOTO OATAHCOB) COCTABIISIIOT OCHOBY
MaTeMaTH4YeCKOM MOJIENI XUMHYECKOTO peakTopa’?

10) JlokaxxuTe ¢ MaTeMaTHYeCKON TOYKU 3PEHUS, YTO TPH
CTaIMOHAPHOM PEKUME PaOOTHl XUMHUYECKOTO PEaKTOpa B HEM HE
MPOMCXOJIUT HAKOTUIEHUS BEIIECTBA U TETUIOTHI?

11) BriBenute mMatemarudeckue mojenu g peakropa PUC-m.
12) BriBeaure 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 HaOmMOmaeMast CKOpPOCTb T€TEPOTEHHOTO IIpoIecca,
OT 4€ro 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
MpPEBpAICHUS U BPEMCHH MTOJHOT'O HPEBPALICHHS TBEPIOH YaCTHIIBI IS
Pa3HBIX PEKHUMOB IIPOIIeCcCa.

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 TIPOTOYHOIO PEAKTOPa UACATBHOTO CMelleHus o0bemMoMm 1,2
M3, ecnu IS TpoBefeHHS peakmuud A R + S, KMHeTHKa KOTOPOH OIuCchIBaeTcs ypaBHeHHEM OKA = kcA, rae k = 3, momaror
peareHT A ¢ HayanpHOU KoHUeHTpauuei CA,O = 1,5 kMonb/M3 1 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;
* ICMOHCTPUPYIOTCS JOCTATOYHBIC 3HAHUS TEOPETUICCKOr0 MaTepralia i YMEHUE UX TIPUMEHSTh; HO JIOMYCKAKOTCS He3HAYUTEIbHBIC

OH.II/I6I(I/I, HCTOYHOCTH

¢ BBITIOJTHCHUE BCEX MPAKTHYCCKUX SaHaHHﬁ; BO3MOJXHbBI CAUHUYHBIC OH_II/I6KI/I, HC-TIPABIAACMBIC CAMUM CTYJICHTOM I10CJIE

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 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.4 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

I1.5 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOecCHOHAIBHBIX 023 JaHHBIX

N.1 |- Odbunmanshelii caiit HoBotpourkoro ¢pumuana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- Onexrponnas 6ubnmuoreka HUTY "MUCuC" http://elibrary.misis.ru

N.3 |- YHuBepcurerckas Oubinoreka onnaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHarienue
133 VYuebnas  aymuropus  uia  3aHATHH | KoMmekt ydeOHo Mebenn Ha 56 MecT 1 oOydaromuxcs,
JIEKITUOHHOTO THIA, NPaKTUYECKHX | |  CTallMOHApHBIM KOMIIBIOTED [UIsL IIPernojaBaTels ¢
3aHATHI BEIXOZIOM B MHTEPHET, MPOEKTOp, 3KpaH HACTECHHBIH, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xomonkw,
muueH3uonHsle nporpammbl - MS  Office, MS  Teams,

antuBupyc Dr.Web.
136 VYuyebHas ayIUTOPHSI g 3adatuil | Kommnekr — yueOnoir  mebenm  Ha 24 Mecta  aus
JIEKITHOHHOTO THIIA, MPAKTUYIECKUX | OOyUJarOMUXCs, JOCKa ayIuTOpHas MeENoBas, HOYTOYK,
3aHATHI WHTEPAaKTHBHAs  JKK-TIaHEJb, BeO  Kamepa, CTOMKA

MoOunpHas, 2 mwrT., TeneBu3op LED, mtaTuB HamoJbHBIH.
nuneH3uonnsle  mporpammbl MS  Office, MS  Teams,
artuBupyc Dr.Web, windows 10, arapomn.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

OCHOBHOH 1IeNbI0 00pa30BaHUS [0 AUCIUILIHHE SBISIETCS OCBOGHHE CTYICHTAMU OCHOBHBIX 3aKOHOMEPHOCTEH XMMHUECKUX
IIPOLIECCOB, IPOTEKAIOIIMX B PEAKMOHHBIX allaparax, 1 OCHOB TEOPUMHM XMMUYECKUX PEAKTOPOB, KOTOPBIE B CBOKO OYEPEb
(hopMupyIOT IpodecCHOHATBHBIA YPOBEHB CIICIHANNCTA IT0 JaHHOH CHEIaTIbHOCTH.

IMpn M3y4eHnn TUCIUILINHEI CTyIEHTaM CIIEyeT OMMPAThCs Ha 3HAHHE, a TPH HEOOXOUMOCTH TIOBTOPCHUE OTAEIBHBIX
pas3ienoB CIeAYIOMMX yIeOHbIX AUCIMIUINH: «MaremaTuka 4.1, 4.2» «JlonoIHUTeIbHbIE TIIaBbl MaTeMaTHKI, «HpopMaTuKay,
«O0mast 1 HeopraHudeckas XuUMus», «Pusudeckas XuMusD», «O0MIas XUMUIEcKast TEXHOJIOTHsI», «[Iporeccs u ammapaTsl
XUMHYECKOH TEXHOJIOIHU».

Paboueii mporpaMMoit JUCHHUIIIUHBI « XUMHUYECKUE PEaKTOPhD» MPeIyCMOTPEHa CaMOCTOSATENbHAs pab0oTa CTyAEHTOB B 00BeMe
54 gacoB, 4To IpeArnoaaraeT HeoOX0IUMOCTh BEIIEIATh Ha CAMOCTOSTENBHYIO PabOTy He MEHee 3 4acoB B HEZIEIIO.
IlenecooOpa3Hast HOCIENOBATENEHOCT CAMOCTOSTENEHOTO H3YICHHS MaTepHaa JUCIUIUIHHBI ONPENeNsIeTCs] COOTBETCTBYIOIINMHA
peKoMeHTanusAMH TpenogaBaTers. CaMocTosTenbHas paboTa IPOBOJUTCS C IENIBIO YIITYOJIeHHS 3HAHUH M0 TUCIUILIINHE 1
IPEoyCMaTPUBACT:

- YTCHHUE CTYJCHTAMU PEKOMEHIOBAHHOM JINTEPATYPhl U YCBOCHUE TEOPETUYECKOIO MaTEpUaa JUCUUILIMHEI;

- IOArOTOBKY K IIPAKTUYECKUM 3aHATUSAM,;

- paboTy ¢ IHTepHeT — HCTOYHUKAMU;

- IOJATOTOBKY K HAIMCAHUIO KOHTPOJIBHOM paboThI, TECTOBBIX 3alaHUM, CIade K3aMeHa.

[TmannpoBaHue BpeMEHH Ha CAMOCTOSTEIEHYIO Pad0Ty, HEOOXOMMOT0 Ha H3y4IEeHHE HACTOSMIICH TUCIUIUIHHEL, CTYICHTaM
JIydlle BCETO OCYLIECTBIIATh HAa BECh CEMECTP, IIPEIyCMAaTPUBAasi IPH 9TOM PETYIIPHOE IOBTOPEHHE IIPOHJEHHOIO MaTepuana.
Marepuai, 3aKOHCIIEKTHPOBAHHBIIN Ha JEKLUAX, HEOOXOAUMO PETYISPHO JOMOTHATH CBEJEHUSIMHU U3 IUTEPATYPHBIX HCTOUHHUKOB,
PEKOMEH/IOBAaHHBIX IIPEIOaBaTeNIeM M IONOJHUTEIBHO HalneHHbIX. [10 Kax 101t U3 TeM ISl CaMOCTOSATEIBHOTO 00y4eHNs,
NpUBEICHHBIX B «Pabodeil mporpaMMe» TUCIUITIMHEI CIEAyeT CHavYajla MPOYUTaTh PeKOMEHAOBAHHYIO INTEPATYPY U TIPH
HEOOXOIMMOCTH COCTABUTH KPATKUI KOHCIIEKT OCHOBHBIX MOJIOXKEHUH, TEPMUHOB, CBEICHHUH, TPEOYIOINX 3aIIOMUHAHUS U
SBJIAIOIIMXCSA OCHOBOIIONAraloUMHU B 3TOM TEME U JUI OCBOCHUS IIOCIIECIYIOIIMX Pa3AeNoB Kypca.

CamocTosiTenbHast paboTa CTyIEHTOB




Temartuka caMOCTOSITEIIBHOM paboThI CTYJEHTOB NpeAcTaBiieHa B «Paboueil mporpammey. OLieHKa pe3ynbTaToB
CaMOCTOATENBHOH pabOTHI OPraHU3yeTcs Kak EANHCTBO IBYX (POPM: CAMOKOHTPOIIb ¥ KOHTPOIIb CO CTOPOHBI MTPETIOJaBaTells.

CaMOKOHTpOJII) 3aBUCHUT OT OIIPCACICHHBIX KAa9€CTB JIUYHOCTH, OTBETCTBEHHOCTH 3a PE3YJIILTAThI CBOECTO 06yqu1/151,
3aMHTEPECCOBAHHOCTU B MOJIOKHUTEIIbHOM OLCHKE CBOCI'0 TpyJa, MAaTCpHUATIbHBIX U MOPAJIbHBIX CTUMYJIOB, OT TOI'O HACKOJBKO
00y4aeMblii MOTHBHPOBAH B IOCTM)KCHUH HAMIYUIIHNX PE3YIbTaTOB.

KoHTpoms 3a Tekyme caMoCTOsATeNbHOH paboTOH CTYICHTOB OCYIIECTBIISETCS Ha MPAKTHICCKUX 3aHATHAX.

KOHTpOJ'IL 3a npopa60TK0171 JICKHUOHHOTO MaTepurala U CaMOCTOATCIIbHOI'O U3YUCHHUS OTACIBbHBIX TEM OCYIICCTBIIACTCA BO
BpeMs pyOeKHOTO KOHTPOJIS (KOHTPOJIbHBIE PAOOTHI).

OCHOBY CaMOCTOSITEIEHOH pabOTHI CTYICHTOB COCTABIIICT BHIIIONHEHUE U 3aIIATa pedepara 1o TeMaM, MPeaIoKeHHBIM
mperoaBarenieM (IIPUBECHHBIM B paboueli mporpaMme AUCHUILIHHEL). Y CIIeNTHAs 3amuTa pedepara sBIseTCs JOIyCKOM K cade
9K3aMeHa.

VYkazaHus 1o CaMOKOHTPOJIIO U IMTOATOTOBKE K KOHTPOJIBbHOMY TECTUPOBAHUIO

OrneHKa TeKyIlel ycrieBaeMOCTH U IIPOMEXYTOUHOM aTTECTAllMM CTYICHTOB 10 HTOI'aM OCBOEHUS TUCIMIUIMHBL «XUMHUYECKHUE
PeaKTOpbD» MPEACTABIIOT COOOH KOMIUIEKT KOHTPOIHPYIOIINX MATEPHAIOB CIEAYIOIINX BHIOB!

- Bxoanoit xontpoins. [Ipeacrasisier co6oit nepeuers u3 10 — 20 0OCHOBHBIX BOIIPOCOB, OTBETHI HA KOTOPBIE CTYACHT IOJKEH
3HaTh B Pe3yJbTaTe U3YUECHUS NPEABLAYIINX JUCIUILIMH (MaTEMaTHKH, (U3NUECKONH XMMHH, IIPOLIECCOB U alllapaToB XUM.
TexHoyorun). ITocTaBIeHHBIE BOIPOCH! TPEOYIOT TOYHBIX U KOPOTKHUX OTBETOB. BXOIHOM KOHTPOJIH MPOBOAUTCS B YCTHOU (hopme Ha
[EpBOM JIEKLIUU B TeUueHUE 15 MUHYT.

- IIpomeskyTouHblil KOHTpOIb. IIpoBepseTCs CTENEHb YCBOGHHS TEOPETUYECKUX M MPAKTHYECKUX 3HAHHH 110 OCHOBHBIM
pasnenaM AUCHUIUTHHEL OCYIIECTBIETCS B BUJIE IPOBEACHHS ayJUTOPHBIX KOHTPOJIBHEIX paboT. KoHTpobsHEIE paboTH
HpeIyCMaTPUBAIOT TEOPETHIECKHE BOIIPOCH], TECTOBBIE U MpaKTHUecKue 3agaHus. KoHTponbHbIe pabOTHI MPOBOAATCS B
MHCbMEHHOM BHJIE Ha TPOMEXKYTOUHBIX ITAlaX OCBOCHUS AUCIUILTHHEL.

- Ok3ameH. [IpoBoauTCs B KOHIIE ceMecTpa IMyTeM OaIbHOM OLICHKH. DK3aMEHAIMOHHBIC OMIICTHI [UIS CAAYH K3aMeHa
COCTOSIT M3 TEOPETHIECKIX BOIIPOCOB M 33/1a4H 110 BCEM pa3jiesiaM, H3ydaeMbIM B TJaHHOM ceMecTpe. CTyIeHT, KOTOPbI HaOupaeT B
mporecce MPOBEAECHHS BXOJHOTO U MTPOMEXKYTOYHOTO KOHTPOJISE MAaKCHMAJIbHOE KOJHUYECTBO 0allIOB, OCBOOOXKIACTCS OT CAAYU
JK3aMeHa. MaKCcHUMaJIbHBII UTOTOBBIM PEUTUHT cOOTBETCTBYET 50 Gayam.

Odopmierne KOHTPOJIBHOM paboTHI
Jnst cTynenToB o4HON popMbl 00yUeHUS

Jlist cTyZieHTOB OYHOH (hOpMBI 00yUIeHHs OCHOBOIOIATAOIINM SBIIETCS 0(OpPMIICHHE U 3amuTa pedepara, K 0hOpMICHHUIO
KOTOPOTO MPEIbSBIISIOTCS Olpe/ieIeHHbIe TpeOoBaHUs. KOHTPOJIbHBIE U TECTOBBIE paOOTHI BBITOJIHSAIOTCS B ayANTOPUU Ha Oymare
(dbopmara A 4, ¢ ykazaHreM (paMUIHA ¥ HHUIHATIOB W OIIEHUBAETCS OT 5 110 15 6aIoB B 3aBUCHMOCTH OT 00beMa M CII0)KHOCTH
paboTHI.

ITepen BBINOIHEHNEM KOHTPOJILHON PaOOTHI CTYICHTY HEOOXOIMMO BHUMATEILHO U3YYUTh METOINUECKHIE YKa3aHUsI K TeMaM U
PEKOMEHTyeMYIO JINTEpaTypy, B COOTBETCTBHH C IIPOTPAMMOI1.

KontpomnsHas paboTa BeIOIHsACTCS B yaeOHoi Terpaau (12 nucros). Ha Terpans HaknenBaeTcs TUTYIBHBIHA JIUCT, KOTOPBIH
3aMOJIHSIETCS 110 YCTAaHOBJICHHOW B yueOHOM 3aBe/ieHUH (GopMe (pacrosnoxkeH Ha HHPOPMAIIMOHHOM CTeHAE Kadeapbl).

Pabota nomkHa OBITE BBITOTHEHA IPAMOTHO M aKKyPaTHO, YeTKHM, pa300pUYMBEIM ITor4epkoM. He momyckaercest coxparenne
CJIOB (KpoMe OOIIETIPUHATHIX COKPAICHUH).

Konrtponbnas pabota MoKeT ObITh BbINOJIIHEHA Ha KommbloTepe mpudrom Times New Roman, pazmepom 14 u HaneyataHa Ha
Oymare opmara A4 Ha JTHIIEBON CTOPOHE KAXKOTO JINCTA.

Odopmitsist paboTy, HEOOXOIUMO POHYMEPOBAThH CTPAHUIIBI, OTBECTH OIS IMUPUHOMN 2-3 CM ISt 3aMEYaHUH pEIeH3eHTa,
HPUBECTH YETKYI0 ()OPMYNIUPOBKY BOIIPOCA U IUIaH BBIOPAHHOM TEMBI, H3JI0KHUB OTBET Ha Hero. B koHIle paboTs! yka3aTh
UCTIONB3YEMYIO TUTEPATypy, MOCTABUTH ATy BBITOIHEHUS pabOT U MOAIMUCE.

BrmonHeHHas paboTa caaercst Ha Kadenpy.

Ipu momydeHNH OTPEICH3UPOBAHHON PaOOTHI CTYIEHT HOJIKEH BRIIIOJTHUTDH BCE YKa3aHUS perieH3enTa. Pabora Hax
oIIMOKaMu, JOMOIHEHNUsI K OTBETaM, COTJIACHO PELEH3UH, BBITIOJIHAETCS B 3TOM XKe TeTpaju.

Ha peneH3uto He IPUHUMAIOTCS! PAOOTHI:

- BHIIIOJTHEHHBIE 110 HETIPABIILHOMY BAPHAHTY;

- TepenucaHHbIe Y APYTHX CTYICHTOB;

- BBIIIOJTHEHHBIE HEOPEKHO, HE Pa300PUUBBIM OAYEPKOM.

BosBpateHHbIe 0e3 pereH3un (HO ¢ 00s3aTeNbHBIM yKa3aHHeM IPHYUHEI BO3BpaTa) paboThl CTYJACHT 00s513aH BHIIOIHUTE
MOBTOPHO, B COOTBETCTBHH CO CBOMM BapHaHTOM U TpeOOBAHUSIMH, MPEABSIBISIEMBIMH K KOHTPOJIBHBIM paboTaM, M BHOBB CIaTh Ha
Kadenpy.

IMocne BBINOIHEHUS ¥ 3aIUTHI KOHTPOIBHOH pabOTHI CTYAEHT JIOIMyCKaeTcs K claue 3K3aMeHa.




