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k OIIOIT BO 18.03.01 Xumuueckast TEXHOIOTHS
XUMHYECKasE TEXHOIOTUS IPUPOJHBIX SHEPTOHOCUTENEH U
YIJICPOHBIX MATECPUATIOB

Pabouas nporpaMmma JUCITUTUIMHBI

0611[351 XUMHN4YeCKas TEXHOJIO0I'udA

3akperuieHa 3a nogpasaencaueM  Kadeapa marematuku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenue noaroroBku 18.03.01 Xumuueckast TEXHOIOTHSI

Oo6pa3oBaTenbHas mporpaMma 18.03.01 Xwumuueckass TexHONOTHS / XUMHUYECKas TEXHOJIOIHS MPUPOIHBIX
9HEPrOHOCHUTEINEH U YIIepOIHBIX MATEPHUAIIOB

Kanugukanms Bakanasp

®opma o0yueHuUs O4HAsA

OOmas TpyzoeMKOCTh 33ET Bunsl KOHTpOIs B cEMeCTpax:
YacoB 110 yueOHOMY IIaHy 108 JK3aMeH 5

KOHTPOJIbHAs padora 5

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<CemecTp Ha 5@3.1)
Kypce>) Hroro
Henens 19
Bun 3ansruit vl | PO | v PIl

Jlexuuu 17 |17 (17 |17
JlabopatopHble 17 117 |17 |17
[IpakTnueckue 17 (17 |17 |17
Wroro ayn. 51 |51 |51 |51
KonrakrHas pabora 51 |51 |51 |51
Cawm. pabora 30 {30 |30 |30
B toMm unciie cam. pabora 26
B pamkax ®OC
Yacel Ha KOHTPOIb 27 127 |27 |27
HUroro 108 [ 108 | 108 | 108




Iporpammy coctaBui(u):

x.n.H, [Joyenm, Hegpedosa Egzenus Bukmoposna

Pabovast mporpamMma TUCIUTUIHHBL

OO0mas XuMmu4eckasi TEXHOJIOTUs

CocTaBiieH Ha OCHOBaHHH y9eOHOro IIaHa:

18.03.01 24 XumTexuomorus IlpIIDuYM.plx,  yrBepskmeHHoro  YueneiM cosetom HHUTY MUCHC B cocraBe
coorBercTByronieir OITOIT BO 18.03.01 Xumuueckass TEXHONIOTHS XUMHYECKas TEXHOJOTHsI TPUPOAHBIX SHEPTOHOCHUTEICH W
YIJIEPOAHBIX MaTepUaoB MPoTokoid oT 27.11.2025 Ne6S.

PaGoudas mporpamMma ogo0peHa Ha 3acelaHuH
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIporokon ot 11.03.2026 1., Ne3.

PykoBonutens nonpasnenenus [lIBanésa AnHa BukropoBHa.



1. HEJIX OCBOEHUSA

1.1 | M3yueHre OCHOBHBIX XMMUYECKUX TEXHOJIOTUI HEOPTaHUYECKHUX IIPOU3BOLICTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Baox OIT: b1.B

. e¢00BaHMs K IPeABAPUTE/ILHOM OATr0TOBKE 00y4al0Ierocs:
2.1 Tpeod 0

2.1.1 | udopmarmnka

2.1.2 | DnexTpoTeXHHUKA

2.1.3 | Termmorexuuka

2.2 Jucuuniaunbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOeHHE JAHHOM JMCUUNJIUHBI (MOAYJIs1) HEOOXOAUMO KAK
npejuecTBylonee:

2.2.1 |IloAroToBKa K MpoIeaype 3alluThl ¥ 3aIUTa BHITYCKHOW KBaTH()HUKAMOHHON paboThI

222 XUMHUYECKasi TEXHOJIOTUS TOIIMBA U YIIIEPOAHBIX MaTCPUAJIOB

2.2.3 |IIpou3BoncTBEeHHAs MPAKTUKA

224 TeOpCTI/I'{eCKI/Ie OCHOBBI XHMHYECKOM TEXHOJIOTUM TOILJIUBA U YIIIEPOAHBIX MaTCPUAJIOB

3. PE3YJIbTATHI OBYYEHMUS 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIlUSAMH

OIIK-4: CnocoGeH o0ecne4yuBaTh NPOBeJeHHE TEXHOJIOTHYECKOro Npouecca, HCI0JAb30BATh TEXHHYECKHE CPeACTBa JIst
KOHTPOJIsI IAPaMETPOB TEXHOJIOTHYECKOTO NMPOLecca, CBOMCTB ChIPbsSI H TOTOBOI NMPOXYKIMH, OCYLIECTBJISITH H3MEHEeHHe
NMapaMeTPoOB TEXHOJOTHYeCKOro Mponecca NpH H3MEeHeHHH CBOMCTB ChIPbsl, NIOHHMATh NPHHIHMIIBI PAG0THI COBPEMEHHBIX
HH(OPMAMOHHBIX TEXHOJOTHI M HCIOJIB30BATh UX VISl PellleHusI 3a1a4 MpodeccHOHANIBHOI AesiTeJbHOCTH,
NMPOEKTHPOBATH U Pa3padaTbIBaTh NPOAYKIHUIO, MPOLECCHI H CHCTEMbI

3HaThb:

OIIK-4-31 ocHOBHBIE BUJBI PECYPCOB XUMUUECKONH TEXHOIOTUU

IIK-1: Cnoco6eH npoBOAUTH aHAJIU3 ChIPbS, MATEPHUAJIOB 1 TOTOBOI NPOJAYKIMH XHMHYECKOI0 NPOU3BO/ACTBA,
OCYLIECTBJISATH OLEHKY Pe3yJbTATOB AaHAJU3A, HCI0JIb3YsS] HOPMATHBHBIE JOKYMEHTHI 10 KaYecTBY, CTAHAAPTU3ALUM H
cepTU(UKANH NPOAYKTOB U M3AEJINH

3HaTh:

IIK-1-31 xumuueckue cxeMbl IPOU3BOJCTBA OCHOBHBIX XMMUYECKUX BEILIECTB

OIIK-4: Cnoco0eH o0ecnie4yuBaTh NMPOBe/IeHHE TEXHOJOTHYECKOT0 MPoIecca, CNoJIb30BaTh TEXHUYECKHE CPEICTBA s
KOHTPOJIA MapaMeTpoB TEXHOJOIM4€CKOro mnpoiecca, CBOWCTB CbIPbA U roTOBOM MNPOAYKIHH, OCYIIECTBJIATH U3MECHCHHUE
napaMeTpoB TEXHOJOTHYECKOI0 mpolecca Npu M3MeHeHNH CBOHCTB ChIPbsl, IOHUMATH NPUHIUIILI PA00ThI COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHI M HCI0JIH30BATh UX ISl pellIeHNst 32124 NpodeccHoHANIBHOI 1esiTeJIbHOCTH,
NMPOEKTHPOBATH U Pa3padaTbIBaTh NPOAYKIHUIO, MPOIECCHI H CHCTEMBI

YMmerhb:

OIIK-4-Y1 npor3BOIUTE pacyeThl, HEOOXOJUMBIC [Tl KOHTPOIIS MapaMeTPOB TEXHOIOTHYESCKOTO MpolLecca

IIK-1: Cnoco6eH mpoBOAUTH aHAJIU3 CHIPbS, MATEPHAJIOB 1 TOTOBOIi MPOAYKIIMHA XHMHYECKOI0 MPOU3BO/ICTBA,
OCYULIECTBJSATH OLEHKY Pe3yJbTATOB AHAJIM3a, HCMO0JIB3YsI HOPMATHBHBIE TOKYMEHTBI 0 KaYeCTBY, CTAHAAPTU3AUH H
cepTH(GUKALUM MPOJAYKTOB U W3eUil

Ymerh:

TIK-1-V1 ocylecTBIsATh OLIEHKY PE3YJIbTATOB aHAJIN3a ChIPbsl, MATEPUAJIOB U TOTOBOM MPOAYKLIUU

OITK-4: CnocoGen o0ecneyuBaTh MPoBeeHHE TEXHOJIOTHYECKOro Mpouecca, MCnoJib30BaTh TEXHHYECKHE CPeACTBa 1JIsl
KOHTPOJISI IAPAMETPOB TEXHOJIOrMY€eCKOr0 Mpolecca, CBOHCTB ChIPbs M TOTOBOI NPOAYKIMH, OCYLIECTBIATH U3MEHeHUe
NapaMeTpoB TEXHOJOTNYECKOro Mpouecca MNpu M3MeHEHNH CBOICTB ChIPbi, IOHMMATH NPHHIUIIBI PA00THI COBPEMEHHBIX
HHPOPMALIMOHHBIX TEXHOJIOTHIi U HCII0JIB30BATh HX /Il PelleHus 32124 NpodecCUuOHAIbLHOI e TeJbHOCTH,
NMPOEKTUPOBATH U Pa3padaTbiBaTh NPOAYKIHIO, POLECCH] U CHCTEMBI

Baanern:

OIIK-4-B1 CriocoOHOCTBIO OCYIIECTBIIATE TEXHOIOTHUECKHUH IIPOIECC B COOTBETCTBHHU C PETIIAMEHTOM

IK-1: Cnoco6eH NPOBOANTDL AHATHU3 ChIPbS, MATEPHAJIOB H T'OTOBOIi NPOAYKIIMY XHMUYECKOI0 NPOU3BOCTBA,
OCYIeCTBJIATh OLIEHKY Pe3yJIbTATOB AHAJIN3a, HCIO0Jb3ysl HOPMATHBHbBIE JOKYMEHTHI 110 KA4eCTBY, CTAHAAPTH3AIMH H
cepTHUKALUH NPOAYKTOB U U3/eJIUi

Baanern:




IIK-1-B1 ciocoGHOCTBIO IPOBOIUTE AHAIU3 CHIPhSI, MATEPHAIOB U TOTOBOH MPOAYKIIUH XUMUYIECKOTO IIPOH3BOICTBA

4. CTPYKTYPA U COAEP)KXAHUE

Kon
3aHATHS

HaumeHnoBanmue pa3iesioB u
TeM /BUJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMHpYyeMbIe
HHAMKATOPLI
KOMIIeTeHI Ui

Jlutepartypa
131

pecypcsl

IIpumeyanue

KM

Boimoun
sieMble
padoThI

Paszgen 1. Xumnueckast
TEXHOJIOTHsA. XHMHYECKoe
TMPOU3BOJCTBO U
XHUMHKOTEXHOJIOTHYECKH I
npouecc

(XTII). CoipbeBas 6a3a
XUMHYECKOM
NMPOMBbILIIEHHOCTH




1.1

[TonsTHe XuMU4ECKOM
TEXHOJIOTHH. XUMHUYECKOe
TIPON3BOZICTRO.
Uepapxuyeckas opranusaius
MPOLIECCOB B XUMHUYECKOM
IIPOU3BO/ICTBE.
MornekynspHbIi ypOBEHb,
YPOBEHb MAJIOTO 00BbEMa,
YPOBEHb [IOTOKA, YPOBEHb
peakTopa, ypOBEHb CHCTEMBI.
MarepuanbHbie 00bEKTHI B
XUMHUYECKOM IPOU3BOJCTBE:
CBIPbE, IPOMEKYTOUHBIH
TIPOIYKT, TOOOYHBIH
MPOIYKT, OTXOJBI XHM.
[IpousBoactaa.

XTII. Knaccugukarms
XTII. Kpurepuu

3¢ EKTUBHOCTH
xum.npousBoactsa u XTII:
TEXHUYECKUE -
MPOU3BOAUTENHHOCTbD,
WHTEHCUBHOCTb, PACXOAHBIN
KO3 (QHUITUECHT, BBIXOA
MPOIYKTa, KAYECTBO
MPOIYKTa, YKOHOMHUUECKUE —
ce0ecTOMMOCTb,
MIPOU3BOAUTENLHOCTD TPYAA,
IKCIUTyaTalluOHHbIE —
Ha/IeXHOCTh, 0€30M1aCHOCTb,
YYBCTBUTEIHLHOCTb,
VIIPaBISIEMOCTD; COIIMATBHBIE
— CTeNeHb aBTOMATU3aLIH U
MeXaHH3aLuH,
9KOJIOTHYECKAs
6e30macHOCTb, O€3BPEAHOCTH
00CITy>)KUBaHUSI.

CrIpbeBast 6a3a XMMHUYECKOM
MTPOMBIILIEHHOCTH.
Knaccuduxauus coipbs.
OoorarieHne ChIpbsl.
[TpuHIUIBEI OOOTAIICHHUS
TBEPJIOTO CHIPbsi. BropuyHble
MaTepHaibHbIE PECYPCHI.
Bona B xumunyeckoit
MTPOMBIILIEHHOCTH.
Knaccuduxanus npupoaHbIx
BoJ. [loka3zarenu kauecTBa
Bobl. [Ipombiniennas
BOJONOATOTOBKA. OCHOBHEIE
OIIEPaLUH [0 OYUCTKE BOJBI.
MeTobI OYUCTKH CTOYHBIX
BOZ. Bom0oo6OpoTHBIE IIUKIIBL.
DHepretuyeckas 0aza
XUMHAYECKOU
MIPOMBIIIIEHHOCTH.
Bo3o6HoBIsIEMBIE 1
HEBO300HOBIISIEMbIE
SHEPreTHYECKHE PECYPCHI.
DHeprusi B XiMUYECKOM
MIPOU3BO/ICTBE. XMMHUECKOE
toruBo. CocTas.
DHepreTuiecKue
XapaKTEePUCTHKH: TETIOTa
cropasus,
KapOIPOU3BOUTEIILHOCTb.
OHEpProTexHoJIOTHs.
DHEeProTexHOJIOTHUYECKUe

OIIK-4-31 TIK-
1-31

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
0103023334




cxeMsl Ipou3sBoacTaa /Jlex/

Pazgen 2. CoipbeBasi u
IHepreTHyecKas
noacucremnl XTC

2.1

ChIpbeBast 6a3a XUMUYECKON
MTPOMBINIIEHHOCTH.
Knaccuduxanus coipbs.
OOoraiieHue ChIpbs.
[TpuHIUIIBE OOOTaNICHUS
TBEPJIOTO CHIPbsi. BropuyHble
MaTepUalbHbIC PECYPCHI.
Bona B xumunyeckoit
MTPOMBIIIIEHHOCTH.
Knaccuduxanust npupoHbIx
Box. [Tokaszarenu kadecTBa
BOJBL. [IpoMBITIICHHAS
BOONOATOTOBKA. OCHOBHEIE
OIepalry [0 OYUCTKE BOIBI.
MeTO/bI OYUCTKH CTOYHBIX
BOJI. BOm00OOPOTHBIE IIMKIIBL.
OHeprerudeckas 6aza
XUMHUYECKOU
MTPOMBIIIICHHOCTH.
BoszobHoBnsIeMBIE U
HEBO300HOBJISIEMbIC
SHEPreTHYECKUE PECYPCHI.
DHeprus B XuMHUYECKOM
MIPOU3BO/ICTBE. XUMHUECKOE
torunBo. Cocras.
DHepreTuiecKue
XapaKTEePUCTHKH: TETIOTa
CropaHus,
’KapOIPOU3BOUTEIILHOCTb.
DHEProTexHOJIOTHs.
OHEepProTexXHONOrnIecKue
CXeMBbI pon3BoaCTBa /JIek/

OIIK-4-31
OIIK-4-V1IIK
-1-31 TIK-1-¥1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
01020354

2.2

AHanmu3 TeXHUYECKOH U
IMUTHEBOM BOJIBI
oIpeesieHHe KECTKOCTH
(001IIeH, KaTbITUEeBOH,
MarHueBoi, KapOOHATHOM,
HeKapOOHATHOIT); yMATYCHHE
BOJIBI; OIPE/ICIICHHE
XJIOPUIOB, CYIb(HaTOB,
OKHCJIIEMOCTH BO/IBI;
orpeneNeHue xese3a u
(denonos, XITK B cTouHO#
Boze). /J1ab/

OIIK-4-Y1 IIK
-1-V1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
310203354

P1

23

Pacuer KOHCTAHT paBHOBECHS
Y PAaBHOBECHOI'O BBIXO/Ia
npoxykra /Ip/

OIIK-4-31
OIIK-4-Y1 IIK
-1-31 TIK-1-¥1

JI1.1JI1.2
JI1.3J12.1
2.2
JI2.3J13.1
010203354

P5
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CamocTosTeNbHOE U3ydeTHHE
Matepuana B LMS Canvas o
TeMe: BUIbl 1 HCTOYHUKH
SHEPTUH, UCTIONB3yEMBIE B
XUMHUYECKUX
IIPOU3BOICTBEHHBIX
npoueccax. ConocTaBieHue
MaciTaboB U3MEHEHUS
pa3IUyYHBIX (HOPM SHEPTUH B
THUTIOBBIX TPOIECCax
XUMUYECKOU TEXHOIOTHH.
Konuenius nonxHoro
HCTIOJIb30BaHUS
SHEPTETHUECKUX PECYPCOB.
DHEProTexXHOJIOTHIECKUE
cuctemsl /Cp/

OIIK-4-31
OIIK-4-B1 IIK-
1-31

JI1.1J11.2

JI1.3J12.1

JI2.3J13.1
010223354

Paznen 3. O6mmue
3aKOHOMEPHOCTH
XHMHYECKHX MPOLeccoB
PaBHoBecue B
TEXHOJOTHYECKHUX
npoueccax. Ckopoctb
npeBpalleHus BelecTBa 1
CKOPOCTH PeaKIuMm.

3.1

TepmonuHamuka
XUMUYECKUX IIPEBPaLCHU.
Hampasnenue xumuueckux
peakuii. I3menenue
sHeprun ['mb06ca B xoxe
peakuuu. YpaBHEHUE
u3orepmbl Bant- ['odda.
PaBHOBecue B
TEXHOJIOTHYECKUX
npoueccax. [IpuHuun
JlellTatense. CriocoObt
CMEIIEeHHs PaBHOBECHS.
CreneHp IpeBpanieHns
CBIPbsI. BBIXOJ POAYKTOB.
CKopocTh
XUMHUKOTEXHOIOTHYECKIX
npoueccoB. Kuneruueckas u
nuddy3HoHHAsS 00JacTH
TEXHOJIOTHYECKUX
nporeccoB. CriocoOb
YBEIMYEHUSI CKOPOCTH
mpolecca.
MUKpOKMHETHUUYECKHE
(hakTOpBI, BIAUSIONINE HA
CKOPOCTb XUMHUUYECKON
peakuuu. 3aBUCUMOCTh
CKOPOCTH PEaKIUU OT
KOHLIEHTpAIMH PEareHToB.
Kuneruueckoe ypaBHEeHUeE.
YacTHbIN 1 00U TOPSITOK
peaxkuuu (U1 SIeMEHTaPHBIX
1 (popManbHO MPOCTHIX
peaximit).
Juddepernnanpaas
CEJIEKTUBHOCTb.
3aBHCUMOCTb CKOPOCTHU
PEaKIy OT TeMIIepaTypHI.
DHeprus akTUBALIHY.
VYpaBHeHue AppeHuyca.
Karammsaropst /Jlex/

OIIK-4-31
OIIK-4-¥1
OIIK-4-B1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
01020354




32

Ionyyenue u aHanu3 coneit
(aHANMU3 CHIPbS, pacyeT
KOJIMYECTBA UCXOTHOTO
CBIPbS, IPOBEACHHIE CHHTE3A,
aHaJM3 HOMyYCHHOTO
HpPOJYKTa, ONpeeNIeHne
BbIXO/a pozykTa) /J1ab/

OIIK-4-Y1 IIK
-1-V1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
0103023334

P2

33

Pemenue 3agau mo
OIIPEAEICHUIO PACXOIHBIX
HOPM CBIPbs Ha
MMPpON3BOACTBO ITPOAYKTOB
OCHOBHOI'O OpraHUY€ECKOIo U
HEOPraHU4YEeCKOro

cunresa /Tlp/

OIIK-4-31
OIIK-4-Y1 IIK
-1-31 TIK-1-¥1

JI1.1J11.2
J1.3J12.1
2.2
JI2.3J13.1
010323354

P6

Paznen 4.
IIpoMblICeHHBIH
KaTaau3

4.1

[IpoMblIlIIeHHBIN KaTaIN3.
OCHOBHBIE CTaIUHA
TeTepOreHHOKATAINTHYECKIX
MIPOLIECCOB.

KonTakTHble Macchl. Mx
COCTaB.

OCHOBHBIE TEXHOJIOTHUECKHE
XapaKTEPUCTUKH TBEPBIX
KaTaJu3aTOpPOB: aKTUBHOCTb,
TeMIieparypa 3aXKUraHus,
CEJIEKTUBHOCTD, IIOPUCTOCTH,
YCTOWYMBOCTh K KOHTAKTHBIM
saM. /Jlex/

OIIK-4-31
OIIK-4-B1 IIK-
1-31

JI1.1J11.2

JI1.3J12.1

J12.3J13.1
010323334

4.2

CaMOCTOATENbHOE U3yYETHUE
Mmarepuana B LMS Canvas no
teme: [ IpoMbIIeHHBIN
KaTanms. [Ipon3BOCTBEHHEIC
HPOIECCHI C TIPUMEHCHUEM
TBEPJBIX, )KUAKUX U
ra3o000pa3HbIX
KaTaJIM3aTOPOB.
OcobenHoCTH
anmnapaTypHOro o(popMIICHHS
KaTaJIATHYECKHUX TPOIIECCOB.
buokaranusaropsl u
MMMOOWIIM30BaHHBIE
dbepmenTs /Cp/

OIIK-4-31
OIIK-4-V1
OIIK-4-B1 IIK-
1-31 TIK-1-VY1
IIK-1-B1

JI1.1J11.2

J1.3J12.1

JI2.3J13.1
51020354

Pazgen 5. Xumunueckue
peakTopbl

5.1

ITpomsblneHHBIE
XUMHUYECKUE PEAKTOPHI.
Kiaccuduxarust XAMH9ecKix
PEaKTOPOB: TIO CITOCO0Y
OpraHu3anuy mporecca; mno
XapakTepy TEeIIOBOTrO
pEeXUMa; IO XapakTepy
JIBIDKCHUS] KOMITOHEHTOB.
CpaBHeHue 3 PpEeKTUBHOCTH
paboTHI peakTopoB
WJIeaTbHOTO BEITECHEHUS U
WAEaTbHOTO CMEIICHUSI.
Konrakthbie anmapatsl (KA).
Kiraccuduxanus ux mo
COCTOSTHHIO KaTalu3aTopa u
PEKHMY €ro JIBHIKCHHUS.
ITokazarenu paboter KA:
BpeMs KOHTaKTa, 00beMHast
CKOPOCTb, yIeIbHAS
MPOM3BOAUTEILHOCTD /JIek/

OIIK-4-31 TIK-
1-31 [IK-1-Y1

JI1.1J11.2

J1.3J12.1

JI2.3J13.1
010203354




Pa3nea 6. XuMuko-
TEXHOJIOTHYeCKHEe CHCTEMBbI
(XTO)

6.1

XUMHKO-TCXHOJIOTHICCKHUE
cucremsl (XTC). CtpykTypa
XTC. Knaccudukarus
mopaenen XTC.
Kauectsennsie momenmu XTC
(byHKIMOHATBHEIE,
CTPYKTYpHBIE, OIIEPATOPHBIE,
TEXHOJIOTHYECKUE CXEMBI).
MaremMaTHudecKue MOJCIIH
XTC ( Tomonmoruueckue,
CTPYKTYpHBIE OJIOK-CXEMBI,
CETEBBIC)

Tunel TeXHONOrMYECKUX
CBS3€H MEXIY PIIEeMEHTaMHU
XUMHKO-TEXHOJIOTHUSCKON
CHCTEMBL.

Pacuer XTC.
MarepuaibHBIi OanaHc.
[TpuHIUTIBEI cOCTaBIEHUS
MaTepHalbHOro 6anxanca
XUMHKO-TEXHOJIOTHYECKOTO
mporiecca.

DHepreTU4ecKuil (TeTI0BOK )
6ananc. [Ipuniun ero
COCTaBJIEHHS

Amnanms, cuaTe3 1
onrummsanus XTC. /Jlex/

OIIK-4-31 IIK-
1-31

JI1.1J11.2

JI1.3J12.1

JI2.3J13.1
3105203354

6.2

TennoBble pacyeTsl
XUMHKOTEXHOIOTUYECKHX
npomeccos /IIp/

OIIK-4-31 IIK-
1-31

JI1.1J11.2

JI1.3J12.1

JI2.3J13.1
0102232354

P7

6.3

MHoroBapruaHTHOCTb 1
CJIOKHOCTb PELIEHUS 3a0auul
CHHTE3a ¥ ONTHUMU3AINH
TEXHOJIOTHYECKOM CXeMBbI
COBPEMEHHOr0 KPYITHOro
XUMHYECKOTO IIPOU3BOJICTRA.
[puanmn
MHOT'OCTaIUHHOCTH
XUMHYECKOH mepepaboTKu
HCXOJIHOTO CHIPhS B
KOHEYHEIE (IeTIeBBIE)
MIPOIYKTHI.

OrntumanbHOe BapbUPOBaHHE
CTII0cO0OB BBOJIA PEArcHTOB B
PEaKIMOHHYIO 30HY U BEIBOZA
IIPOYKTOB U3 HEe.
CTpyKTypHas opra-HU3aus
MPOLIECCOB TEII00OMEHA U
BCIIOMOTaTeNbHBIX ITOTOKOB
TETJIOHOCUTEJICH B
COBpEMEHHBIX
TEXHOJOTHYECKUX CUCTEMAX.
IToncucrembl KOHTPONIS U
YIIpaBJICHUSA
TEXHOJIOTHYECKUMHU
npoueccamu. Bunabt
TEXHOJIOTHYECKOT0 aHaJIn3a
HA XUMAYECKHX
MPEANPHUITHSX.

/Cp/

OIIK-4-31 IIK-
1-31

JI1.1J11.2

JI1.3J12.1

JI2.3J13.1
01323334

Pa3nen 7. Baxkneiimme
l'lpOMb[HI.]'[el-lHl)Ie
XHMHYeCKHe MPOU3BOICTBA




7.1

IIpoussoxncTBO BOogopona
KaTaJIMTUYECKON KOHBEpCHEN
MeTaHa IPUPOJHOIO ra3a c
BOJISTHBIM TTaPOM.

OuncTKa IPUPOJHOro raza or
CEPHUCTBIX COCMHEHUH.
CuHTe3 aMMuaka 13 a3ora u
BOJIOpOJia. Y CIOBUS CUHTE3A.
[IpouzBoacTBO a30THOM
KHCITOTBI
(KOHLIEHTPUPOBAHHON U
pa3baBIeHHON)
IIpousBoacTBO cepHOit
KHUCJIOTHI KOHTaKTHBIM
MeTonoM. OCHOBHBIE CTaHH
polecca U YCJIOBUS UX
npoBeneHus. [IpenmymniecTBo
neueit KC (kumsimmero ciost)
MIPU OCYIIECTBICHUN
mporiecca 00Kura Koaderana
nepes PyruMu TUTIaMU
nevyei.

[IpousBoacTBO cepHOM
KHCJIOTBI HUTPO3HBIM
METOZIOM.

ITpousBoacTBo GocdopHoit
KHUCIIOTHI (TEPMUUECKUH 1
SKCTPAKIIUOHHBIA METO/IbI)
[IpousBoacTBO aMMHUaYHOM
cenutpsl /Jlex/

OIIK-4-31 TIK-
1-31

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
0103023334

72

ITpousBoacTBO ammodoca.
ITpousBoacTBO
cynepdocdara

OCHOBHBIE HaNpaBICHUS
PUMEHCHHUS
IIEKTPOXUMHIECKIX
npou3BoAcTB. IlepBudHbIe U
BTOPUYHBIE XUMHYIECKUE
WCTOYHUKH 3JIEKTPOIHEPTHH.
[Ipeumyiecta
ANEKTPOXUMHUUECKUX
TIPOM3BOJICTB Tepest
XUMHYECKAMH.
Teopernueckue OCHOBBI
ANIEKTPONIN3a BOJHBIX
PacTBOPOB M PaCIIaBICHHBIX
cpen. Beixoa o Toky,

K03 HUIIHEHT
HCTIONB30BAHUS SHEPTHU U
GayaHC HaNPsDKEHUI.
DIEeKTPOXUMHIECKOEe
MPOU3BOACTBO XJI0pa U
KayCTUYECKOMN COBI.
OCHOBHBIE CTaJHH TIPOIIECCa
MPUTOTOBIICHUS U OUUCTKU
paccomna. OIeKTpon3
BOJHBIX PaCTBOPOB XJIOPHA
HATpUs.

JloMaIiHss KOHTPONbHAs
pabora

/Cp/

OIIK-4-31 ITIK-
1-31

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
3105203354

7.3

Texuuueckuil aHanu3
cynbhaTta ammonus /J1a6/

OIIK-4-V1
OIIK-4-B1 IIK-
1-B1

JI1.1J11.2

JI1.3J12.1

JI2.3J13.1
010209354

P3




7.4 TexHuueckuil aHanu3 CEpHOU 5 4 OIIK-4-V1 JI1.1J11.2 P4
KucoThl /J1ab/ OIIK-4-B1 ITIK- JI1.3J12.1
1-B1 J12.3J13.1
213253 54
7.5 PacueTs! MaTepuanbHbIX U 5 5 OIIK-4-V1 JI1.1J11.2 KM1
TEIIOBBIX 0aJIaHCOB OIIK-4-B1 IIK- JI1.3J12.1
XUMHMKOTECXHOJIOTHYCCKUX 1-B1 JI2.3J13.1
IIPOLIECCOB 012233 54
Pa3ITUYHBIX IPOU3BOACTB.
KonTponbhas padota /T1p/
Pa3znen 8. IloaroroBka k
KOHTPOJIbHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam
8.1 O0BeM yacoB 5 2 OI1K-4-31 JI1.1J11.2 KM1,K
CaMOCTOSITEITBHON PabOTHI Ha OIlK-4-VY1 JI1.3J12.1 M2
noarorosky k KM /Cp/ OIIK-4-B1 IIK- 2.2
1-31 TIK-1-VY1 J12.3713.1
IIK-1-B1 D152 323 54
8.2 O0BeM yacoB 5 24 OIIK-4-31 JIT.1 J11.2 P1,P2,P
CaMOCTOSITEITEHON PabOTHI Ha OIIK-4-VY1 JI1.3J12.1 3,P4,P5,
noarotosky k BP /Cp/ OITK-4-B1 TIK- 2.2 P6,P7
1-31 TIK-1-VY1 J12.3J13.1
IIK-1-B1 213253 54
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTposbHBIe MeponpuATHS (KOHTPOJIbHASI PafoTa, TecT, KOJIOKBHYM, 3K3aMeH M T.IT), BONPOCHI IS
CAMOCTOSITE/ILHOM MOATOTOBKH
Kon Kontponbaoe E[dioffﬂeMHe B
KM MepompHATHE TTIUKATOPBI OITPOCHI JUTS IOATOTOBKH

KOMIIETEHIINI




KM1

KonTponbHas
pabora

MK-1-31;I1K-1-
V1;IIK-1-B1

1.IlonsTHE XUMUYECKON TEXHOIOTMU. XUMUYECKOE IIPOU3BOICTBO.
Hepapxuyeckast opraHu3alnus MpoLeccoB B XMMHUECKOM IPOM3BOJICTBE.
2.MonekyssIpHBIH YPOBEHbB, YPOBEHH MaJOro 00beMa, YypOBEHb ITOTOKA,
YPOBEHb PEAaKTOpa, yPOBCHb CHCTEMBIL.

3. MartepuanbHble 0OBEKTHI B XUMHUUECKOM MPOU3BOACTBE: ChIPBE,
HPOMEXYTOUHBIH IPOIYKT, MOOOYHBIH IPOLYKT, OTXOIBI XHM.
TIPON3BOJICTBA.

4.XTII. Knaccudukarusa XTII. Kputepuu s3¢ppextuBHOCTH
xuM.npousBozacTBa 1 XTII: TeXHUUECKHE - TPOU3BOIUTENBHOCTS,
MHTEHCHBHOCTH, PACXOIHBIA KO HUITHEHT, BRIXO IPOIYKTa, KAYECTBO
HPOIYKTa, SKOHOMHUYECKHE — Ce0ECTOMMOCTD, IPOU3BOAUTEILHOCTD
TpyAa, SKCILTyaTallHOHHbIE — HA/IE)KHOCTb, O€30MaCHOCTb,
YYBCTBHUTEIBHOCTb, YIIPABIAEMOCTD; COLATIbHBIE — CTENEHD
ABTOMATH3AIMH ¥ MEXaHH3AI[NH, SKOJIOTHYecKast 0€30IacHOCTb,
6e3BpeJHOCTh 00CTYKHBaHHUS.

5.CoipbeBast 0a3a XUMHYECKOH IpoMBbIIIeHHOCTH. Kitaccudukanust
crIpbs. OborarieHne CoIpbst. [IpHHIAITET 000TaIIeHHsT TBEPOTO CHIPHS.
BropuuHsle MaTepuanbHble pecypesl. Boga B xumuueckoil
MPOMBIIITIEHHOCTH.

6.Kinaccndukanus npuponHsix Bog. [TokazaTenn kauecTBa BOIbI.
IIpoMeiieHHast BOZOMOATOTOBKAa. OCHOBHEIE ONIEPAIMH IT0 OYHCTKE
BOZIBI. MeTO/IbI OUHUCTKU CTOYHBIX BOX. BOm00OOOPOTHBIE IUKIIBL.
7.OHepreTuyeckas 6aza XMMUYECKON MPOMBIIIIICHHOCTH.
Bo0300HOBIIsIEMBIE M HEBO30OOHOBIISIEMBIE SHEPTETHUECKHIE PECYPCHI.
OHeprus B XUMUYECKOM IIPOU3BOACTBE.

8. Xumnyeckoe TormBo. CocTaB. DHEPreTHUECKUE XapaKTEPUCTHKH:
TEMJIOTa CTOPaHusl, ’KapOoIPOU3BOJUTENBHOCTh. DHEPrOTEXHOIOTHSL.
OHEepProTeXHOIOTHIECKIE CXEMBI IIPOM3BOJICTBA.

9.TepMmoanHAMUKa XUMHYIECKUX IIpeBpaieHuil. Hanpasnenue
XUMHUYECKUX peakuui. Mi3smenenue snepruu ' u66ca B Xoze peakuum.
10.Ypasrenue m3orepmsl Bant- ['odda. PaBHOBecHe B
TexHonormdeckux nponeccax. [puanun Jle-Illarense. Croco0s!
CMeEIIEeHHs PaBHOBECHS.

11.CreneHs npeBpaiieHus Chlpbsl. BBIXOJ MPOIYKTOB. CKOPOCTh XUMHUKO
-TeXHOJIOTMUECKHX TIporieccoB. Kunetnueckas u qu¢hy3noHHas
00J1aCTH TEXHOJIOTHYECKHUX IporeccoB. CrocoOb! yBeTUIEeHHS
CKOPOCTH Hpoliecca.

12.MukpokuHeTHYeCKHe (haKTOPHI, BIUSIONIAE HA CKOPOCTh
XUMHUYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH peakLuu OT
KOHIIEHTpaluu peareHToB. Kunernueckoe ypaBHeHue. YacTHeli u
00muit HOpsIIOK peakuny (U1 HIEMEHTapHBIX U (POPMAIIbHO IPOCTHIX
peaximii).

13. IucdepennuanbHast CelIeKTUBHOCTb. 3aBUCHMOCTb CKOPOCTH
peakLuy OT TeMIepaTypbl. DHEPIUs aKTUBALUY. Y PaBHEHUE
Appenuyca. Katanusaropst.

14.ITpombinuieHHbINH KaTtann3. OCHOBHBIE CTaIUU
reTeporeHHOKaTaIuTHYeCKUX nponeccoB. KonTakTHble Maccsl. Mx
coctaB. OCHOBHBIE TEXHOJIOTHYECKUE XapaKTEPUCTUKU TBEPBIX
KaTaJIM3aTOPOB: aKTHBHOCTH, TEMIIEpaTypa 3aXXUTaHH, CEIIEKTHBHOCTb,
HOPUCTOCTD, YCTOMYMBOCTH K KOHTAKTHBIM SIAaM.

15.ITpoMBIIIIeHHBIC XUMUUYECKHE peakTopbl. Kiaccudukarms
XAMHYECKHAX PEaKTOPOB: TI0 CIIOCO0Y OpraHM3aliy Iporiecca; Mo
XapaKTepy TEIIOBOTO PEeXKHUMA; MO XapaKTepy ABHKEHISI KOMIOHEHTOB.
CpaBuenue 3¢ HeKTUBHOCTH pabOThl PEaKTOPOB HCATBLHOTO
BBITECHEHUS U HJIEATIBHOTO CMEIIECHHS




KM2

DK3aMeH

MK-1-31;I1K-1-
V1;IIK-1-B1

1.IlonsTHE XUMUYECKON TEXHOIOTMU. XUMUYECKOE IIPOU3BOICTBO.
Hepapxuyeckast opraHu3alnus MpoLeccoB B XMMHUECKOM IPOM3BOJICTBE.
2.MonekyssIpHBIH YPOBEHbB, YPOBEHH MaJOro 00beMa, YypOBEHb ITOTOKA,
YPOBEHb PEAaKTOpa, yPOBCHb CHCTEMBIL.

3. MartepuanbHble 0OBEKTHI B XUMHUUECKOM MPOU3BOACTBE: ChIPBE,
HPOMEXYTOUHBIH IPOIYKT, MOOOYHBIH IPOLYKT, OTXOIBI XHM.
TIPON3BOJICTBA.

4.XTII. Knaccudukarusa XTII. Kputepuu s3¢ppextuBHOCTH
xuM.npousBozacTBa 1 XTII: TeXHUUECKHE - TPOU3BOIUTENBHOCTS,
MHTEHCHBHOCTH, PACXOIHBIA KO HUITHEHT, BRIXO IPOIYKTa, KAYECTBO
HPOIYKTa, SKOHOMHUYECKHE — Ce0ECTOMMOCTD, IPOU3BOAUTEILHOCTD
TpyAa, SKCILTyaTallHOHHbIE — HA/IE)KHOCTb, O€30MaCHOCTb,
YYBCTBHUTEIBHOCTb, YIIPABIAEMOCTD; COLATIbHBIE — CTENEHD
ABTOMATH3AIMH ¥ MEXaHH3AI[NH, SKOJIOTHYecKast 0€30IacHOCTb,
6e3BpeJHOCTh 00CTYKHBaHHUS.

5.CoipbeBast 0a3a XUMHYECKOH IpoMBbIIIeHHOCTH. Kitaccudukanust
crIpbs. OborarieHne CoIpbst. [IpHHIAITET 000TaIIeHHsT TBEPOTO CHIPHS.
BropuuHsle MaTepuanbHble pecypesl. Boga B xumuueckoil
MPOMBIIITIEHHOCTH.

6.Kinaccndukanus npuponHsix Bog. [TokazaTenn kauecTBa BOIbI.
IIpoMeiieHHast BOZOMOATOTOBKAa. OCHOBHEIE ONIEPAIMH IT0 OYHCTKE
BOZIBI. MeTO/IbI OUHUCTKU CTOYHBIX BOX. BOm00OOOPOTHBIE IUKIIBL.
7.OHepreTuyeckas 6aza XMMUYECKON MPOMBIIIIICHHOCTH.
Bo0300HOBIIsIEMBIE M HEBO30OOHOBIISIEMBIE SHEPTETHUECKHIE PECYPCHI.
OHeprus B XUMUYECKOM IIPOU3BOACTBE.

8. Xumnyeckoe TormBo. CocTaB. DHEPreTHUECKUE XapaKTEPUCTHKH:
TEMJIOTa CTOPaHusl, ’KapOoIPOU3BOJUTENBHOCTh. DHEPrOTEXHOIOTHSL.
OHEepProTeXHOIOTHIECKIE CXEMBI IIPOM3BOJICTBA.

9.TepMmoanHAMUKa XUMHYIECKUX IIpeBpaieHuil. Hanpasnenue
XUMHUYECKUX peakuui. Mi3smenenue snepruu ' u66ca B Xoze peakuum.
10.Ypasrenue m3orepmsl Bant- ['odda. PaBHOBecHe B
TexHonormdeckux nponeccax. [puanun Jle-Illarense. Croco0s!
CMeEIIEeHHs PaBHOBECHS.

11.CreneHs npeBpaiieHus Chlpbsl. BBIXOJ MPOIYKTOB. CKOPOCTh XUMHUKO
-TeXHOJIOTMUECKHX TIporieccoB. Kunetnueckas u qu¢hy3noHHas
00J1aCTH TEXHOJIOTHYECKHUX IporeccoB. CrocoOb! yBeTUIEeHHS
CKOPOCTH Hpoliecca.

12.MukpokuHeTHYeCKHe (haKTOPHI, BIUSIONIAE HA CKOPOCTh
XUMHUYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH peakLuu OT
KOHIIEHTpaluu peareHToB. Kunernueckoe ypaBHeHue. YacTHeli u
00muit HOpsIIOK peakuny (U1 HIEMEHTapHBIX U (POPMAIIbHO IPOCTHIX
peaximii).

13. IucdepennuanbHast CelIeKTUBHOCTb. 3aBUCHMOCTb CKOPOCTH
peakLuy OT TeMIepaTypbl. DHEPIUs aKTUBALUY. Y PaBHEHUE
Appenuyca. Katanusaropst.

14.ITpombinuieHHbINH KaTtann3. OCHOBHBIE CTaIUU
reTeporeHHOKaTaIuTHYeCKUX nponeccoB. KonTakTHble Maccsl. Mx
coctaB. OCHOBHBIE TEXHOJIOTHYECKUE XapaKTEPUCTUKU TBEPBIX
KaTaJIM3aTOPOB: aKTHBHOCTH, TEMIIEpaTypa 3aXXUTaHH, CEIIEKTHBHOCTb,
HOPUCTOCTD, YCTOMYMBOCTH K KOHTAKTHBIM SIAaM.

15.ITpoMBIIIIeHHBIC XUMUUYECKHE peakTopbl. Kiaccudukarms
XAMHYECKHAX PEaKTOPOB: TI0 CIIOCO0Y OpraHM3aliy Iporiecca; Mo
XapaKTepy TEIIOBOTO PEeXKHUMA; MO XapaKTepy ABHKEHISI KOMIOHEHTOB.
CpaBuenue 3¢ HeKTUBHOCTH pabOThl PEaKTOPOB HCATBLHOTO
BBITECHEHUS U HJIEATIBHOTO CMEIIECHHS

16.Konrakrasie anmmapatsl (KA). Kiraccudukanms ux mo cocTosHHIO
KaTaau3aTopa U pexxuMy ero asmxeHus. ITokasarenu paborsr KA:
BpeMsl KOHTaKTa, 00beMHasi CKOPOCTb, yA€NbHas IPOU3BOAUTEIBHOCTb.
17. Xumuko-texHonoruueckue cucremsl (XTC). Ctpykrypa XTC.
Knaccngpuxanus moneneit XTC. Kauectsennsie mogemn XTC
(dyHKUMOHANBHBIE, CTPYKTYPHBIE, OllepaTOpHbIE, TEXHOJIOTHYECKHE
CXEMBI).

18.Marematmueckne Monenn XTC ( TOmomormdeckue, CTpYKTypHBIE
6710K-CcXeMBl, ceTeBblIe) THITBI TEXHOIOTUYECKHX CBSI3eH MEXK Iy
JJIEMEHTaMU XUMHKO-TeXHonorn4deckoit cucremsl. Pacyer XTC.
19.MarepuasnbHblil 6ananc. [IpUHINATIBI COCTABICHUS MaTEPUATBHOTO
OaaHca XUMHUKO-TEXHOJIOTMYECKOTO IIpolecca. JHePreTHIeCKHH
(TerwtoBoit) 6ananc. [IpuHIMT ero cocTaBlieHUsT AHAU3, CUHTE3 U




ontummsanus XTC.

20.ITpou3BoACTBO BOAOPOIA KAaTaIUTHUECKONH KOHBEpCUeil MeTaHa
TPUPOIHOTO Ta3a ¢ BOASHBIM apoM. O4rcTKa MPUPOIHOTO ra3a oT
CEPHUCTBIX COETUHEHUH.

21.CuHTe3 aMMHaKa U3 a30Ta U BOAOPOAA. Y CJIOBUSI CHHTE3a.
ITpou3BoacTBO a30THOM KUCIOTHI (KOHUEHTPUPOBAHHOM U
pa30aBiICHHO#)

22 .IIpou3BOACTBO CEPHON KUCIOTHI KOHTAKTHBIM MeTOIOM. OCHOBHBIE
CTaJuy Mpoliecca U yclIoBus UX npoBeaeHus. [IpernmMyiiectBo neyeit
KC (xurrsmmero ciost) Ipy OCYIIECTBICHAH IIpoliecca 00Xura
KoIT4eJjana Iepel APYrIMH THIIaMU TTeUeH.

23.I1pou3BOACTBO CEPHON KUCIOTHI HUTPO3HBIM METOIOM.

24. TIpon3BoacTBO (HochHOPHOM KUCIOTHI (TEPMUYCSCKHIHA U
AKCTPAKIIUOHHBIA METO/IBI)

25.1Ipon3BOACTBO AMMHAYHOMN CEIUTPHI.

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX o gucuumiaune (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, [1P u T.11.)

Kon HasBanue Tposepsiemie
WHIAKATOPbI Coneprxanue pabOTHI
pabotsl pabotsr .
KOMITETeHIIN
P1 naboparopHas [MK-1-Y;IIK-1-B1 1. Yto Ha3bIBAETCS JKECTKOCTBIO? YKaXKHUTE SUHUIIBI H3MEPECHUS
pabota Nel Aramms secTkocTH. [lepedncnuTe Kiaccsl )KeCTKOCTH, BUIBI dKECTKOCTH.
TEXHUYECKOU U 2. Kakum 00pa30M KOTHYIECTBEHHO OMPEAEIISIOT JKECTKOCTh BOJBI?
MIUTHEBOW BOJIBI OxapakTepu3yiTe 3TH METO/IbI, 3aIIUIINTE YPAaBHEHUS PEaKIUi.
olpeesieHe 3. OxapakTepH3ylTe CIIOCOObI yMATYCHHUS BOBI. 3aIHIINTE ypaBHEHHS
KECTKOCTH (00IIeH, PEaKITHid.
KaJIbLHEBOI, 4. Yto Takoe HOHOOOMEHHBIE CMOJIbI: KATHOHUTEI, aHHOHHUTEI?
MAarHueBOH, [IpuBenure npumepsl. JlaliTe moHATHE U pacyeT OOMEHHOW EMKOCTH.
KapOOHATHOH, UYro Takoe peHeranus HOHUTOB. Kakwe mpenMymiecTsa IMeeT METOX
HeKapOOHATHOIN); MOHHOTO O0MEHA Iepe]] peareHTHBIMHA MEeTOAaMu?
yYMSITYEHHE BOJBI; 5. Yro takoe umnupoanue? O6nactb npuMeHeHus. [IpenmyiecTso u
olpeieNicHre HEJIOCTATOK METO/a.
XJIOPU/IOB, 6. PaccuuTarh KOMMYECTBO COABI M U3BECTH, HEOOXOAMMBIE IS
cynb(haToB, ymsirdenust 50 M3 Bozpl, KapOOHATHAS KECTKOCTh KOTOPOH COCTAaBISET
OKHUCJIIEMOCTH 4, HexapOOHATHAs - 3 MT- 9KB/JI.
BOJIBI; OIIpEe/ICIICHIE
Kene3a 1 (peHooB,
XIIK B cTouHOI
BOJIC).
P2 naboparopHast [MK-1-V1;IIK-1-B1 1.AHanu3 CeIpbs
pabota Ne2 2. pacdeT KOJIMYECTBA UCXOJHOIO ChIPbS
[Tomy4yenue u 3.IIpoBeneHue cUHTE3A.
aHanu3 cosei 4. AHanu3 NOJy4€HHOI0 IPOJYKTA.
(aHamm3 ChHIpBS, 5.0mpeneneHne BbIXoa MPOIYKTa.
pacueT Komu4ecTBa
HCXOAHOTO ChIPBS,
MIPOBE/ICHHE
CUHTE3a, aHAJIN3
MOJTY4EHHOTO
TIPOJIYKTA,
olIpesieNieHre
BBIXO/Ia IPOIYKTA)
P3 naboparopHas M[K-1-Y1;IIK-1-B1 1. IlpeacraBpTe OJI0K CXeMy IPOU3BOACTBA CYNb(haTa aMMOHHSL.
paboraNe3 2. OnumuTe OCHOBHBIE CTAIUU €T0 MOTY4EHUSI.
Texuuueckuit 3. OxapakTepu3ylTe TeXHIUECKHE TPeOOBAHS, IPESIbIBIIEMBIE K
aHanm3 cyiabdara cynb(haTy aMMOHHS, BBIITYCKAEMOTO MPOMBIIIIICHHOCTHIO
aMMOHHSL.
P4 naboparopHas [MK-1-B1;I1K-1-Y1 1.IIpencraBbTe GJIOK CXeMy ITPOM3BOACTBA CEPHOM KHUCIIOTHI.
pabora Ne4 2.0nuimuTe OCHOBHBIE CTA/IUU €€ TOTYICHHS.
TexHuueckuit 3.0xapaKTepu3yiTe TEXHUIECKHE TPeOOBAHNUS, IPEABSIBISIEMBIC K
aHallu3 CepHOi CEpHOH KUCIIOTE, BBIITYCKAEMOTO MPOMBIIIJIEHHOCTBIO.
KHCIIOTBI.
P5 [IpakTuueckoe OIIK-4-Y1;IIK-1-Y1 |Pacder KOHCTaHT paBHOBECHS M PABHOBECHOTO BBIXOJIA MPOIYKTa
3aHgTue Nel
P6 [IpakTuueckoe OIIK-4-Y1;ITIK-1-Y1 |Pemienue 3aga4 1o ornpeieIeHHI0 PacXOAHbIX HOPM ChIpbs Ha

3aHsTHe No2

IIPOU3BOICTBO MPOAYKTOB OCHOBHOI'O OPraHNUYCCKOIro 1
HEOPraHNYCCKOro CUHTE3a




P7 IIpakTuyeckoe OIIK-4-Y1;I1K-1-Y1 | TerioBsle pacdeTsl XUMHKO-TEXHOIOTHIECKUX MIPOLIECCOB
3aHsATHE N3

5.3. OueHo4HbIe MaTepPHUAJIbI, HCIOJIb3YyeMble 15 IK3aMeHa (0HJ1eThl, TECTHI H T.11.)

DODopMoil TPOMEKYTOUHOH aTTECTALMU 10 JUCLIUIUIMHE SIBIAETCSA IK3aMEH.

Hwxe npencrasnen obpasen 6unera A sK3aMeHa, IPOBOAUMOro B YCTHOH (opme.
MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA30BAHUSA POCCUNCKON ®EEPALIMU
denepaabHOE TOCYTapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKACHHUE BBICIIIETO 00pa30BaHU
HAIMOHAJILHBI UCCIEAOBATEJILCKIIN TEXHOJIOTMYECKUN YHUBEPCUTET
«MHUCHUC»

HOBOTPOULIKUI ®UITHUAJ

Kadenpa maTemaTuku U ecTeCTBO3HAHUS
BUJIET K OK3AMEHY Ne 0

Jucunmimna: «O01as XuMu4ecKast TEXHOJIOTHsD»
Hanpasnenue: 18.03.01 «Xumuueckasi TEXHOJIOIHS»
®dopma o00ydeHus: 3a09Hast

dopma npoBeeHHs SK3aMeHa: YCTHas

1) Xumuko-texunonorndeckue cucteMs! (XTC). Crpykrypa XTC. Knaccnduxarus moxneneit XTC. Kauectsennsie Mmogenn XTC
( byHKUIMOHATIBHBIE, CTPYKTYPHBIE, OIIepaTOpHBIE, TEXHOIOTHYEeCKUe cXeMbl). MaTemaTtndeckue Mozenu X TC ( Tomonorudyeckue,
CTPYKTYpHBIE OJIOK-CXEMBI, CETEBBIE);

2) O6mrre 3aKOHOMEPHOCTH XMMHUYECKHX TIporieccoB. HampasieHne xumudecknx peaknuii. Mismenenue suepruu ['m60ca B xoze
peakiun. YpaBHeHHE n30TepMbl Bant-T'odda.

3) CocTaBUTh TEIUIOBOI OanaHC peakTopa IS MOMy4eHHUs BOIOPOAa KaTaTUTUIEeCKOH KoHBepcueil Metana. CocTaB UCXOIHON
ra3oBoi cMecH (M ): - 97,8; - 250,0. ITorepu Temnorsl cocTaBisitoT 4% ot npuxoza. TemnepaTypa cMecH Ha BXOZIE€ B PeaKkTop -
380°C, na Beixoze 800°C.

IIpuMeps! pacueTHBIX 3aJaHU 10 TEMaM:

1. Pacyer pacxoqHbIX KO3 PHUIIHEHTOB

IMpumep 1. PaccauraTh pacxox MIBMEHHTOBOM PYIBI M CEPHOM KHCIOTH Ut omydenus 1 T TiO , ecitu copepkaHue THTaHA B pye
coctasisiet 24,3% (Macc.), a creniens paznoxkerus FeTiO u Fe O 89 %. B mpouzsoactee npumensercs 80% cepHast kuciora ¢ 50%
U30BITKOM OT TEOPETHUECKOTO.

Pemrenue: [Monyuenne TiO uaeT mo ciaeayrONUM PeaKkIusM:

FeTiO + 2H SO = (TiO)SO + FeSO + 2H O (1)

TiOSO +2H O =H TiO + H SO (2)

VII: 18.03.01_20 XumTexunonorus IIpl 2020.plm.xml ctp. 11

HTiO - TIO+HO (3)

Fe O takxe pearupyer ¢ H SO (mobounast peaxmus) :

FeO+3HSO=Fe(SO)+3HO 4)

Haiinem coneprxanue Ti B 4MCTOM HIBMEHUTE:

1 momb FeTiO - 1 monb Ti

nmu 152 xr FeTiO - 48 xr Ti

(Ti)=100=31,5%

ITo ycnosuto conepkanue Ti B pyne cocrasisiet 24,3%.

Haiinem conepxanue FeTiO B pyne:

31,5 -100%

243 —x,x=T78%

3nauut, Fe O B pyne cogepxurcs 100 — 78 =22%.

Pacxon FeTiO mnst momyuernust 1 T TiO no peakmusim (1) - (3) cocrapmnsier:

1 kmomnsb FeTiO - 1 kmons TiO

152 xr FeTiO - 80 xr TiO

x - 1000 xr, x = 1900kT,

C yuetom crenenu pazioxenus: 1900: 0,89 = 2130 kr,

¢ yaeroM cocrasa pyasl: 2130: 0,78 = 2731 kr.

Pacxoxn H SO :

- o peakuu (1) :

1 moms FeTiO - 2mons H SO

152 xr - 2*¥196 xr

1900 xr - x , x = 2450 xr

- 1o peakuu (4) :

1 monb Fe O - 3 mons H SO

160 kr - 294 xr

(2731 0,22) kr - x , x = 1104 kr

Bcero 2450 + 1104 = 3554 xr.

C yaetom 50%-10 U30BITKA OT TEOPETHIECCKOTO :

3554 - 1,5=15331kr.




C yuetom 80% KOHUEHTpALIUH :

5331:0,8= 6664 kr

Otser : pyast 2731 xr, kuciaoTel 6664 Kr.

II. CocraBnenue maTepuaabHOro OamaHca

IIpumep 2 . CocTaBUTh MaTepUaNbHBINA OanaHc OKUCIeHHs aMmMuaka (Ha 1T a30THO# kuciotel). CteneHs okucnenus 1o - 0,97; o -
0,03; 1o - 1,00. Creniens abcopoumu 0,92. ConeprkaHne aMMHaKa B CyXOH aMMHAa4HO — BO3XyInHo# cmecu 7,13% (macc.).

Bosnyx Haceimien mapamu Boasl pu 30°C. OtHOcHTenbHAS BIaXHOCTH 80%.

III. TermoBsle pacdeTsl. CocTaBIeHHE TEILNIOBOTO OanaHca.

IMpumep 3. [Ipu 06xkure WUXTHL, coaeprkaiei 10T U3BECTHAKA M KOKC OIPEISITUTh!

a) pacxoq kKokca cocraa (Macc.%): - 91; 3oma — 7; Biara — 2;

6) coctaB 00KHTOBBIX ra30B (00.%); B) TemIoBo# dekT peakun o6xkura. CTeneHb pa3IoKeHHs IPH 00KHUTe U3BECTHAKA 95%.
Bozayx nogaercst ¢ 40% HU30BITKOM.

ITpumep 4. Cmewmanu 2xr 20%-ro pacTBopa cepHoi kKucnotel u 3 Kr 12%-ro pactBopa . OnpenenuTts TeMuepaTypy pacTBopa nocie
CMETIICHHS, €CITH MTEPBOHAYATIFHAS TeMITepaTypa KUCIoTh U mienoun 20°C, IoTepH Teria B OKpyXarorryio cpeny 1%.

IIpumep 5. CocTaBUTH TEIIOBOH OamaHC peakTopa Ui MOIydeHUs BOJOPOAa KaTaIUTUIEeCKoi KoHBepcuei MetaHa. CocTaB
UCXOAHOU Tra3oBoii cmecu (M ): - 97,8; - 250,0. [Torepu Ten-nots! cocTaBisitor 4% ot npuxona. TemiepaTypa cMecH Ha BXOJIE B
peaktop - 380°C, Ha BbIxoze 800°C.

5.4. MeToauka OLleHKH OCBOCHMS AMCHUILIMHBI (MoayJis, npakTtuku. HUP)

Kpurepnu orieHKH KOHTPOIBHON paboTHI, MPOBOAMMOI! B ayIUTOPHH MTICEMEHHO WM B TUCTAHIIMOHHOH (opme B LMS Moodle

85 < IlpouenT BepHbIx 0TBeTOB < 100 - OTIIMYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOpoLIO

50 < Ilpo1eHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIHHO

INokazaTenn 1 KpUTEPHH OLEHUBAHUS YK3aMEHa, TIPOBOIUMOTO B YCTHOH (opme:

— Ha OLEHKY «OTINIHO» (5 0ayI0B) —00YyJarOMINIACs JEMOHCTPUPYET BHICOKHI YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIHIA,
BBICOKHI1 ypOBEHb 3HAHUI HE TOJIBLKO Ha YPOBHE BOCIIPOU3-BE/ICHUS U 00BSICHEHHS MH(OPMALIMH, HO U MHTEIIIEKTYaJIbHbIEC HaBBIKH
pemnIeHus mpodieM U 3a1ad:

* JaeTcs KOMIUICKCHAs OLCHKA IPEUI0KEHHOH CUTYaIUH;

* IEMOHCTPUPYIOTCS ITYOOKHE 3HAHUS TEOPETUIECKOro MaTepraia i yMEHHE UX MPUMEHSTh;

* IOCJIEIOBATENBHOE, IPABUIIBHOE BBITONHEHNE BCEX MPAKTHYECKUX 3aJaHUM;

* yMeHHe 000CHOBAHHO M3J1araTh CBOM MBICITH, A€NaTh HEOOXOANMBIEC BBIBOMIBI.

— Ha OLIEHKY «XopomIo» (4 6amna) — oOydaromuiicss AeMOHCTPUPYET CPeTHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIHI:

* jaeTcs KOMILIEKCHAs! OLEHKA MPEUI0AKEHHOH CUTYallUH;

* IEMOHCTPHPYIOTCS JOCTATOYHbIC 3HAHUS TEOPSTHIECKOTro MaTeprata i yMEHIE X IPAMEHSATh; HO JOITYCKAIOTCS He3HAYNTEIIFHBIE
OIITUOKHU, HETOYHOCTH

* BBIIIOJIHEHUE BCEX MPAKTHUYECKUX 3aJaHUI; BOSMOXKHBI €JUHUYHBIC OMIMOKH, HUC-TIPABIAEMbIE CAMUM CTYJEHTOM HOCIE 3aMEeYaHuUs
IpenoaBaTens;

* 3aTPYyIHEHNUS [IPU aHATUTHIECKHX ONepanisx, IepeHoce 3HaHNT 1 yMEeHNUI1 Ha HO-BbIe, HECTaHIapTHBIE CHTYAIHH.

— Ha OLIEHKY «yAOBIETBOPUTEIHbHOY (3 6asuia) — 00yJaronuics JEMOHCTPUPYET OPOro-BhIH YpOBEHBb C(HOPMUPOBAHHOCTH
KOMITETCHLIU:

* 3aTPYIHEHUS ¢ KOMITIEKCHOH OICHKON NMPeI0KEHHON CHTYAITHIH;

* HETIOTHOE TeOopeTHIecKoe 000CHOBaHHE, TPeOyroee HaBOISIIUX BOIPOCOB Mpe-I10AaBaTeNs;

* BBIIIOJIHEHUE 33aJJaHUH NPU MOACKa3Ke MpenoaaBaTes;

* 3aTpyAHCHUS B (POPMYIHPOBKE BHIBOZIOB.

Kputepun oneHkH 3K3aMeHa, IIPOBOANMOTO B ayAUTOPHH MICEMEHHO WM B JUCTaHIMOHHOK (opme B LMS Moodle

85 < TIIpouenT BepHbIX 0TBeTOB < 100 - OTIHYHO

70 < IIporueHT BepHBIX OTBETOB < 84 - XOPOIIO

50 < IIpoueHT BepHBIX OTBETOB < 69 — yNOBIETBOPUTEIHHO

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTABUTENN 3armaBue Bubnmorexa W3narenscTBo, o
JI1.1 [H.IO. Cannukosa, A. |OO0mas XxuMIdeckas Boponex : Boponexckuii
C. I'youn, JI. A. TEXHOJIOTHS U XUMUYECKHe rocyIapCTBEHHBIN
Bracosa [u 1p.] ; peakTopsbl : COOPHUK 3a7ad : YHUBEPCUTET MH)KEHEPHBIX
Hayd. pen. O. B. yaeOHOe mocooue TexHonorui, 2021
Kapmanosa
JI1.2 |JleontweBa A. U., JleontneBa, A. M. O6mas Tam60B : TamGoBCKui
Bpsnkun K.B. XUMUYECKasl TEXHOJIOITUsS B 24. roCcyIapCTBEHHBIN
Y.1.: yaebHOE MOCOOUE TEeXHUYECKUH YHUBEPCUTET
(TI'TY), 2012




ABTODBI, COCTABUTENN 3arnasue bubauoreka W3naTenscTBO, rof,

JI1.3 | bpstaxun K.B., OO1mas xuMu4eckas Tam00B : TaMOOBCKUIA
JleonTtreBa A.U., TEXHOJIOTHSA. B 2-X 4. U.2.: rocyIapCTBEHHBIN
Opexos B.C. yaeOHoe 1mocodne TEXHUYECKUI YHUBEPCUTET

(Tr'TY), 2012
6.1.2. lono/IHUTe/IbHAS JUTEPATYypa
ABTOpBI, COCTABUTENH 3arnaBue bubnuoreka WznarenbcTBo, rog

JI2.1 |Kyrenos A.M.,Ea O061ast XuMAdecKas M.UKIL Akagemkaura, 2005
T.M., Bpenrapren TEXHOJIOTHS
M.T.

JI2.2 | K.B. bpsiakun, A.W. O061ast xuMadecKas Tam6o0B : M3gaTenscTBo
JleonThena, B.C. TexHonorus B 2-x4. Y. 2. : ®I'BOY BIIO «TI'TY», , 2012
OpexoB yaeOHoe mocobne

JI2.3 |H. IO. CannukoBa, A. | OOwmas xuMudecKas Boponex : Boponexckuii
C. T'youn, A. A. TEXHOJIOTHSI U XHMUYECKHE roCyIapCTBEHHBIH
Kymraup [m gp.] ; peaKTopsI (Teopust U YHUBEPCUTET HHKCHEPHBIX
Hayd. pex. O. B. IpaKkTHKa): yaeOHoe mocodue TexHomnorui, 2023
Kapmanosa

6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnasue bubauoreka W3naTenscTBO, rof,
JI3.1 |benoycos B.B.. Teopust mpoLIECCOB U M. UK MUCuC, 2008
anmnapaToB OYHCTKU Ta30B. :
Y4eOHO — MEeTOAMYECKOe
nocobue Ne§39
6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEIEKOMMYHUKAIIUOHHOI ceTn « AHTEepHET»
31 |Hayuanas snexrponnas 6ubmmorexka eLIBRARY https://www.elibrary.ru/
32 |LMS Moodle https://Ims.misis.ru
23 |H® HUTY MUCHUC http://nf.misis.ru/
D4 | YauBepcurerckas 6udnmoreka ONLINE https://biblioclub.ru/
6.3 IlepeyeHb MPOrPpaMMHOIO0 00ecreYeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Teams
1.3 Bpayszep Yandex
6.4. Ilepeyeb HHGOPMALIMOHHBIX CIIPABOYHLIX CHCTEM U NPOQeCcCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune Bug OcHarlenue

133 VYuebnast  aymuropusa  ans  3aHsaTuit | [Ip 1 . - Cuctemnsrit 610k Intel Core;
JIEKIIUOHHOTO THIIA, MPaKTHYECKUX 1 wr. - Monutop LCD;
3aHIATHN 1 wT. - Okpan HacteHHsiit 200x200;

1 mr. - Be6 xamepa Logitech;

1 wr. - I[Tpoextop Acer P1266;

1 . - IlogBec mist mpoekTopa;

1 mT. - YaeHndeckas JI0CKa;

28 . - CTON CTyAeHYEeCKUH;

1 mr. - CTon npenogaBaTenbCKui;
56 wir. - Cry,

16 mr. - XKanrosu.

134 VYuebnast  aymuropus  ansg  3aHsaTuit | [Ip 1 wr. - Komnerorep B cOope;
JIEKIINOHHOTO TUIA, MIPAKTUYECKUX 1 wr. - Ilpoektop Acer ¢ NOTOJIOYHBIM
3aHATUI KpETUICHHEM;

1 mT. - DKpaH Ha MTATHBE;

1 wt. - Be6 xamepa Logitech;
1 mT. - YueHn4yeckas J0CKa;
19 mt. - Cron cTyieH4YecKuii;
37 mr. - Crym;

3 . - Xamo3u.
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VYuebnas naboparopus "Xumus"

1 mwr. - Kommekr o0opynoBanus —ajst
nabopaTopur  OOWEH W  HEOPraHWYECKOM
xumun HO® HUTY MUCuC 04.2.3.0163; 1
IIT.

(Cron-moiika apoiinas CMCIT 1200, 2 mit.,
cton jaboparopubiii ¢ smmukamu CJISI 1200, 6
mT., Tabyper mabopaTopHeIi 20 miT., cTeuIax
JUI XajaroB, | INT., MITaTHB J1abOpaTOPHBIH
MeTajmdeckuii anst OtoperoB I19, 5 mr.,
MITaTHB  JTA0OPATOPHBIA Ui 3aKpETUICHUS
XUMUYECKOW Tocynsl u obopymoBanus, 10
IT., Bechl »NekTpoHHble BVYJI-200, 1 .,
Bechl aHamutmueckue AB-210-01, 1 T.,
IUINTKA  HarpeBaTelbHAas  OJIEKTPHUECKas
II3J1, 4mr., mpuctumarop yabopaTopHsIH, |
wt., pH-mMerp cranmonapusii DKCITEPT-001
-3, 4 wr., Kocka MenoBas, 1 WIT., TEPMOMETP
aneKkTpoHHbI nopratuHeli UT-15 17K, 15
mIT., MarautHas Memanka [19-6100, 15 miT.,
COCYZl KaJIOPUMETPUYECKUH HJIsl MPOBENCHUS
nabopaTtopHbIX paboT Mo TepMOXuMuH, 15
IIT., OIMIOOBI THTETbHBIE, 15 mT., HaOOp
MoOJIeNIel  KPUCTAUNIMYECKUX CTPYKTYp  JJIs
JeMoHcTpauui, | wT., TaliMep 3JEKTPOHHBII
mudpooii nopratuBHeii RSTO4167, 1 mr.,
KOJUIEKLIMSI MUHEPAJIOB U 00pa3loB METaJIOB
U1l ieMoHcTpauui, 15 mr., Tepmomerp Th-
37, 1 mTt, 6apomerp Bb-05M HactenHbIH, 1
mT., Tabnauna MeHaeneeBa HacTeHHas, 1 INT.,
TabNMIa pacTBOPUMOCTH HACTeHHas, | miT.,
HaOOp apeoMeTpoB B  KOHTCHHEpe IS
xpaneans AOH-1, 1 mr., pedpakTomerp
uudposoii [13-5200, 2mr.)

1 mir. - AxBaguctiuisarop J19-25CI106;

1 . - MarantHas memanka 04.2.3.0006;

1 . - Mukpomanomerp MMH-240;

1 wr. - ITeur kamepHas HarpeBarenbHas "[IM
-1000";

2 mt. - Moiika naboparopsas JIK-1200;

I wT. - ['a30ananu3aTop MpOLECCOB TOPEHUS
nopraruBHbii Testo-300M;

1 mit. - ®orokonopumerp KOK-3KM;

2 mwr. - Buckozumerp BITK-4 1.12;

1 mr. - Buckozumetp BITK-1 0.34.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCS

OGyuatonmMcst He0OXOIMMO 03HAKOMUTBCSL:
- ¢ cofepkaHreM pabouel mporpaMMbl JUCHUILTAHEI (1anee - PIIJT), ¢ memsamu 1 3agadaMul TUCHUIDIMHEL, €€ CBA3SMHU C IPYTHMH
JUCIUIIIMHAMI 00pa30BaTeNbHOMN IPOrPaMMBl, C OCHOBHOM U JJOIIOTHUTEIBHOMN JIUTEPATypOH, B YACTHOCTH C METOANIECKUMHU
pa3paboTkamMu 1O JaHHOHM JUCLUIUIMHE, UMEIOIIUMCS Ha oOpa3oBaTensHOM nopTane LMS u caiite kadenpsl, ¢ BugamMmu

CaMOCTOSTEIILHON pa60T1>1.

JIJ1s1 yCTeIIHOTO YCBOCHHMS TEOPETHIECKOT0 MaTeprajia HEOOXOMUMO PETyIISIPHO ITOCEIIATh JICKIIUH, aKTHBHO paboTaTh Ha
MpaKTUYECKUX 3aHATUAX U 1JAOOPAaTOPHBIX pabOTax, MEePednTHIBATh JTEKIIMOHHBINA MaTepHal, 3HAYUTeIbHOE BHUMAHUE YIENATh
CaMOCTOSITEIbHOMY M3Y4E€HHIO TUCLUIIHHBL
[TosTOoMy, BaXXHBIM YCIIOBHEM YCIICIITHOTO OCBOSHHS TUCIIUIIIMHEI 00yJaIONIMMHICS SBISETCS CO3TAHNE CHCTEMBI TIPAaBHIIBHOM
OpraHU3aLUH TPYZA, HO3BOJIONIEH pacpeeuTh yIeOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH C rpadukoM 00pa30oBaTeIbHOTO
npotiecca. bonblryro noMols B 3TOM MOXKET OKa3aTh COCTaBIEHHE I1aHa PabOThl Ha CEMECTp, MECHIl, Heemto, JeHb. Ero Hanuuue
MO3BOJIMT MOXYMHATE CBOOOJHOE BpeMs LIENsIM yueObl, TPYAUTHCS Ooree ycremHo u 3¢ dexrusHo. C Beuepa Bcerna Haslo
pacmpenensaTs padoTy Ha 3aBTPAIIHIN IeHb. B KOHIIE Ka)10r0 THS [elIeco00pa3Ho MOABECTH UTOT PAaOOTHI:

TIIATEIBHO IPOBEPUTH, BCE JIM BHIMOIHEHO [10 HAMEUCHHOMY IIIaHY, He OBLIO I KaKUX-TH00 OTCTYIUICHNUH, a eClii OBLIH, 10 KaKOH
HNpUYMHE OHU Tpou3onuid. HyXHO OCYIIeCTBISATh CAMOKOHTPOIIb, KOTOPBIH SBISIETCSI HEOOXOAUMBIM YCIOBHEM YCIIEHIHON y4eObl.
Ecnm 4To-To 0CcTanoch HEBBITOTHEHHBIM, HEOOXOIMMO M3BICKATh BPEMS IS 3aBEPIICHHUS 3TOH 9acTh paboTH, He yMeHbIIas o0beMa
HeJIeNBHOTO IU1aHa. Bee 3a1aHns K MpakTHYECKUM 3aHATHAM, a TakKe 3aJaHNs, BRIHECEHHBIE Ha CAMOCTOSATEIIBHYIO PaboTy,
PEKOMEH/TyeTCsl BBIIONHATH HEMOCPEICTBEHHO MOCIIE COOTBETCTBYIOMIEH TEMbI JIEKIIHOHHOTO Kypca. DTO CIIOCOOCTBYET TydILIEMY
YCBOGHHUIO MaTepHala, I03BOJISIET CBOEBPEMEHHO BBISIBUTH M YCTPAHHUTH «IIPOOEINBD) B 3HAHUSIX, CHCTEMATH3HPOBATh paHee
TPOIICHHBI MaTepHa, Ha €T0 OCHOBE IPHCTYINTh K OBJIaJICHUIO HOBBIMH 3HAHUSMH 1 HaBBIKAMU.

2 Metoxuueckue peKOMEHAAINHY 110 TOATOTOBKE K JTeKIusM OCHOBHBIMM BHAMHU ayAUTOPHOH PabOThI 00YJaIOIIUXCS SABISIOTCS




JIEKIIMOHHBIE 3aHATHA. B Xo7e nekiuii mpenogaBaTeb U3IaracT U Pa3bsCHIET OCHOBHBIC, HANOOJIEe CIOKHBIE TOHATHS TEMBL, a
TaK)Ke CBA3aHHbIE C HEH TEOPETHUECKUE U MPAKTUUECKHE

TpOoOJIeMBI, TaeT PEKOMEHAAINH Ha TIPAKTHYECKHE 3aHATH, BMECTE C TeM, YeTKO (POPMYITHPYET U YKa3aHHUI Ha CAMOCTOSTEIBHYIO
pabory.

B xozie NEKIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTUPOBaHUe ydeOHoro marepuaia. OOpaars BHUMaHUE Ha KaTeTOpuH,
(OpMyITMPOBKH, PACKPBIBAIOLIHE COAEPKAHNE TEX MM MHBIX SBICHUH U IPOLIECCOB, HAYIHbIE BBIBOABI M IIPAKTHYCCKHE
PEKOMEHIAINH, TIOJIOKUTEIIBHBIN OIBIT B H3y9eHUH ITPo0IeM. 3HAaKOMCTBO ¢ IUCIUIUIIHON ITPOUCXOANT Y)Ke Ha ITePBOi JICKIINH,
TJIe OT CTyJeHTa TpeOyeTcs He MPOCTO BHUMAHHE, HO M CaMOCTOsITeNbHOe o opMiieHHe KoHctekTa. [Ipu paboTe ¢ KOHCIIEKTOM
JEKIUH He0OXOMMO YYUTHIBATh TOT (haKTOp, YTO OJHMU JICKLMHU JIAIOT OTBETHI HA KOHKPETHBIC BOIPOCHI TEMBI, IPYTHE — JINIIb
BBIBIISIIOT B3aMMOCBSI3H MEKAY SIBICHUSAMH, ITOMOTast CTYACHTY IOHATH TIIyONHHBIE TIPOIIECCHI Pa3BUTHS H3ydaeMoro IpeaMera Kak
B HCTOPHYECKOM acIieKTe, Tak U B HacTosAmee BpeMs. KoHCIIeKTHpoBaHHe JICKINI — CIIOXKHBIH BHJ] By30BCKOH ayTUTOPHON paboTHI,
IpeANoNararouii ”HTEHCUBHYIO YMCTBEHHYIO A€ATEIbHOCTD CTyAeHTa. KOHCIEKT SBIsSeTCS MOJIE3HBIM TOT/a, KOTa 3allUCaHo
CaMoe CYyIIECTBEHHOE U CJIENIaHO 3TO CAMUM

00yJarOIIMCHI.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIlleHHi, ab0peBuaTyp u cumBoioB. OHaKO IIpHU JanbHEHIIeH pabore ¢
KOHCIIEKTOM CHMBOJIBI JTy4IlI€ 3aMEHUTH OOBIYHBIMU CJIOBAaMH JUIsl OBICTPOTO 3pUTEIBHOTO BOCIIPUATHS TekcTa. PaboTast Hax
KOHCIIEKTOM JIEKIIHH, BCEeraa HEOOXOIMMO HCIIONB30BaTh HE TONBKO Y4eOHHK, HO U Ty JIUTEPaTypy, KOTOPYIO JOTIOTHUTEIEHO
pexoMeH1oBal JIeKTop. MIMeHHO Takas cepbe3Hasi, KpoIoTInBas paboTa ¢ JICKIIMOHHBIM MAaTepHaIOM HO3BOJIUT ITyOOKO OBIAJETh
TEOPeTUIEeCKUMHU 3HAHUSIMU.

3 MeTtonuueckre peKOMEHAAIMH 110 HOATOTOBKE K MPAaKTHYECKUM 3aHATUSIM

[IpakTHyaeckne 3aHATHSA 3aBEPIIAIOT N3ydeHNE HanOoIee BAKHBIX TeM yaeOHOI nqucruumHbl. OHM CIyXKaT JUIs 3aKpeTUIeHUS
U3Y4CHHOTO MaTepHaia, pa3sBUTH yMEHHH M HABBIKOB ITOATOTOBKHU JIOKJIA0B, COOOIECHUH, MPHOOPETEHHUS OIBITa YCTHBIX
MyOJIMYHBIX BBICTYIIIIEHHH, BEEHUS JUCKYCCUH, apTYMEHTAIMU U 3aIl[UTh] BBIABUTa€MBbIX MONOXKEHHH, a TaKXkKe A1 KOHTPOJIS
IperoaBaTeyieM CTEIICHH MTOATOTOBICHHOCTH CTYACHTOB M0 H3y9aeMOl THUCIIUITIINHE.

[IpakTHueckoe 3aHATHE - 3TO 3aHATHE, IIPOBOIUMOE IT0]] PYKOBOJICTBOM IIPENOAaBaTeNs B yIeOHOH ayIUTOPHH, HAaIIPaBICHHOE Ha
YITIyOJIeHUE HaydHO - TEOPETUUECKUX 3HAHUI U OBIAJICHUE ONpe/ieIeHHBIMU METOJaMU CaMOCTOsATeIbHOM paboThl. B mpouecce
TaKWX 3aHATUH BHIPAOATHIBAIOTCS IPAKTHUECKUE YMEeHU. [lepe]] MpakTHUeCKUM 3aHATHEM CIIEAyeT U3yIUTh KOHCIIEKT JICKIINHU U
PEKOMEHIOBAaHHYIO TIPETIoaBaTeIeM JINTepaTypy, oOpaias BHUMaHHE Ha IIPAKTHIECKOe MPUMEHEHNE TEOPHH 1 Ha METOHUKY
pelIeHNs THIIOBBIX 3aa4. Ha mpakTHueckoM 3aHATHH TJIABHOE - YSICHUTB CBA3b PEIIaeMBbIX 33/1a4 C TEOPETUUECKIMH MOTOKEHUSIMU.
Jlornueckast CBS3b JICKIUH ¥ PAKTHYECKHUX 3aHATUI 3aKIIIOYAETCs B TOM, YTO MH(OpMAILHs, OJIydeHHas Ha JIEKLMH, B [IpoLiecce
CaMOCTOSITEIEHOH PaObOTHI Ha IPAKTHIECKOM 3aHSATHH OCMBICIBACTCS M iepepabaThIBaeTCsl, IPH IIOMOIIH ITPEOIaBaTels
AHATM3HUPYETCS 10 MENbYaHIINX MOAPOOHOCTEH, TT0CIe YeTo MPOYHO YCBANBACTCS.

CTpyKTypa NpaKTUUECKOro 3aHATHS:

1. B Hauane 3aHATHS Ha3bIBA€TCS €r0O TEMA, LEIb U ITalbl IPOBEICHUS.

2. [To Teme 3aHATHS TIPOBOAUTCS Oecenna, 9To HeOOXOAUMO JIJISl OCO3HAHHOTO BHITTOTHEHHUS TIPAKTHUECKON paboThI (T10
KOHTPOJIEHBIM BOIIPOCaM).

3. Tlepen yxonoM U3 ayMTOPHU CTYACHTHI JIOJDKHBI HABECTH MOPSIJIOK Ha CBOEM pabodeM MecTe
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