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NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 18 efiepdibbHOe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

Oﬁlllaﬂ XUMHNYECKaA TEXHOJOI'us

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
[Tpodums XMMHIYecKas TEXHOJIOTUs IPUPOAHBIX SHEPTOHOCHUTENEH 1 YrIepOJHBIX MaTepHaoB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 33ET
YacoB 1o y4eOHOMY IIJIaHy 108 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIE 3aHATH 12
caMoCTOsITeNbHAs paboTa 87
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruit vy | PO Hroro
Jlexnuu 6 6 6 6
IIpakTuyeckue 6 6 6 6
Uroro ayn. 12 112 |12 |12
Konrakrnas pabora 12 |12 |12 |12
Cam. pabora 87 |87 |87 |87
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 108 [ 108 | 108 | 108




IIporpammy cocraBum(u):
x.n.u, Joyenm, Hegheoosa E.B.

Pabouas mporpamma
OO01mas XuMHYECKAsA TEXHOJIO0THs

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHonorus, 18.03.01_24 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2023, nporoxoi Ne 49

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepxkeHHol YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 30.11.2023, npotokosn Ne 49

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

IIpotokon ot 13.03.2024 r., Ne3

PykoBonuTens nonapasaeneHus K.1.H., 1oueHT A.B.I1IBanesa



1. HEJIX OCBOEHUSA

1.1 | LemstMu OCBOCHUSI AUCIMILUIHHBI SBIAIOTCS: PA3BUTHE Yy OYIYIIUX CIECNHAIICTOB CIIOCOOHOCTH IPOHUKATH B CYIIIHOCTH
XMMHUKO-TEXHOJOIMYECKUX IIPOLECCOB, PACCMATPUBATH UX BO B3aUMOCBSI3U; YMEHHE I'PAMOTHO OLICHUBATh POJIb U
MOCIIEZICTBUS PA3BUTHSI XUMUYECKONH MHJIYCTPHUH JUIsl 00IIECTBa, IPHHAMATh 0O0CHOBAHHBIE IKOJIOTO-TEXHOIOIHIECKHE
peLIeHuUS.

1.2 | 3amaum MUCIUIUIMHBI — YCBOGHHUE CTY/ICHTAMU:

1.3 | - OCHOBHBIX ITOHATHI XUMHYECKOH TEXHOIOTHH;

1.4]- TCOPETUYCCKUX OCHOB U CYIITHOCTH XUMHKO-TEXHOJIOTUYCCKUX MPOLECCOB;

1.5]- MHOTOYPOBHCBOI'O U MHOI'OKPHUTEPUAJIBHOT'O XapaKTepa 3aga4 CO3AaHusA HOBBIX TCXHOJ’IOI‘Hﬁ;

1.6 | - IPUHIUIIOB OCYILECTBIICHUS BXKHEUIIINX XUMUYECKUX MTPOU3BOICTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Bnox OIT: b1.B

21 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1erocs:

2.1.1 TennorexHuka

2.1.2 | DnekTpoTexXHUKa

2.1.3 | udopmaruka

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NnpeanecTByIIee:

2.2.1 |IoaroroBka K Mpoleaype 3alIUThI M 3alIUTa BHITYCKHON KBaTH()UKAIIMOHHOH PaboThI

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMH

ITK-1: Cnioco0eH MpoBOANTH AHAJIU3 ChIPbSl, MATEPHAJIOB U FOTOBO MPOIYKIMH XUMHYECKOr0 MPOU3BOACTBA,
OCYIIECTBJISITH OLIEHKY Pe3yJIbTATOB aHAJIN3A, HCIOJIb3YS HOPMATHBHbIE TOKYMEHTBI 10 Ka4eCTBY, CTAHIAPTH3AINHA H
cepTH(UKAIUN NPOAYKTOB M M3/IeJIH

3HaTh:

TIK-1-31 3Hath
XUMHYECKHAE CXEMBI TPOU3BOJICTBA OCHOBHBIX XUMHUYCCKHX BEIIIECTB

OIIK-4: Cnoco0eH o0ecnieunBaTh MPOBeIeHNE TEXHOJOTHYECKOT0 MPOoIecca, HCMOJIb30BATh TEXHHYECKHE CPEICTBA LIS
KOHTPOJISI MAapaMeTPOB TEXHOJOTHYECKOT0 MPOLecca, CBOHCTB ChIPbs M TOTOBOI MPOAYKIINHU, OCYIIECTBJSITh U3MEHEHHe
NMapaMeTpoB TEXHOJIOTHYECKOro npoiuecca Mpu M3MeHEHUH CBOMCTB ChIPbsl, IOHUMATH NPUHIUIBLI PAa00THI COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHII M HCIOJIB30BATH WX /ISl PelleHns 32124 NPo¢ecCHOHAILHOI 1eITeIbHOCTH,
NMPOEKTHPOBATH U Pa3padaThIBaTh NPOAYKIHIO, MPOIECCHI H CHCTEMBI

3HaTh:

OIIK-4-31 3Hath
OCHOBHBIC BUJIBI PECYPCOB XUMHUYECCKOH TEXHOJIOTHH

IIK-1: Cioco6eH npoBOAUTH AHAJIN3 CHIPbS, MATEPHATIOB H TOTOBOMH MPOAYKIIMHA XHUMHYECKOT0 MPOU3BO/ICTBA,
OCYLIECTBJISITH OI[EHKY Pe3yJbTATOB aHAJIN32a, HCIO0JIb3Yysl HOPMATUBHBIE IOKYMEHTHI 10 KA4eCTBY, CTAHAAPTH3AIUH U
cepTu(pUKAINY NPOTYKTOB M H31eTUI

Ymernb:

TIK-1-Y1 Ymerh
OCYILIECTBIISITh OLIEHKY Pe3yJbTaTOB aHAJIN3a ChIPbs, MATEPUAJIOB U TOTOBOM MPOIYKIIUU

OIIK-4: Cnoco0eH o0ecnieunBaTh NpOBeeHHE TEXHOJIOTMYECKOI0 Mpolecca, HCM0Jab30BaTh TEXHHYECKHE CPeIcTBA IS
KOHTPOJIsI NApaMeTPOB TEXHOJIOIHYeCKOI0 Mpouecca, CBOHCTB ChIPbsl M TOTOBOI MPOAYKINH, OCYIIeCTBJSTH U3MEHEeHne
MapaMeTPoB TEXHOJOTHYECKOT0 MPOoIecca MPH M3MEHEHUH CBOHCTB ChIPbi, MIOHMMATH NMPUHIUINBI PA60THI COBPEMEHHbIX
HHPOPMALHOHHBIX TEXHOJIOTHI U HCI0JIL30BATh UX /IS PeLlieHus 32124 NPogeCcCHOHAIbLHOI JeATeJIbHOCTH,
NMPOEKTUPOBATH U Pa3padaThIBaTh NPOIYKIMIO, IPOLECCHI M CHCTEMbI

YMmerb:

OIIK-4-Y1 ymeTs
HIPOU3BOJUTH PACcUEThl, HEOOXOAUMBIE ATSI KOHTPOIIS TapaMeTPOB TEXHOJIOTHYECKOTo mporecca

ITK-1: Cnioco0eH MpoBOANTH AHAJIU3 ChIPbSl, MATEPHAJIOB U FOTOBO MPOIYKIMH XUMHYECKOr0 MPOU3BOACTBA,
OCYIIECTBJISITH OLIEHKY Pe3yJIbTATOB aHAJIN3A, HCIOJIb3YS HOPMATHBHbIE TOKYMEHTBI 10 Ka4eCTBY, CTAHIAPTU3AINHA H
cepTH(UKALUN NPOAYKTOB M M3/IeJIHI

Baanernb:

T1IK-1-B1 Bnagers
CIOCOOHOCTHIO MPOBOJIUTH aHAITU3 CHIPhS, MATEPUAIIOB U TOTOBOM MPOIYKITUH XHMHUIECKOTO MIPOU3BO/ICTBA,




OIIK-4: Cnoco0eH obecnie4uBaTh NPOBeJeHUE TEXHOJIOTHYECKOr0 Npolecca, HCloJ1b30BaTh TEXHHYECKHe CPeCTBa JIA
KOHTPOJISI TAPaMeTPOB TEXHOJIOTHYeCKOro NMpolecca, CBOHCTB ChIPbsl H TOTOBOI MPOIYKIMH, OCYIIECTBJIATH U3MEHEHHe

MapaMeTPOB TEXHOJIOTHYECKOT0 MPoIecca MPU N3MEHEHHH CBOHCTB ChIPbsi, MOHAMATH MPUHIMIBI PA60THI COBPEeMEHHBIX

HHPOPMALMOHHBIX TEXHOJIOTHI U HCI0JIL30BATHL UX 1S pPelieHus 32124 NPogeccHOHAIbLHOI 1eATeJIbHOCTH,

MPOEKTUPOBATH U pa3paﬁaTMBaTb NPOAYKIUI0, IPOLECCHI U CUCTEMbBI

Baanernb:

OIIK-4-B1 Bnaners
CrocoOHOCTHIO OCYIIECTBISTH TEXHOJIOTHYECKHI MPOLIECC B COOTBETCTBUU C PETJIAMEHTOM

4. CTPYKTYPA U COJEPKAHUE

Kon
3aHATHS

HaumeHnoBanue pa3neioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTypa
H L
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Paznea 1. Xumnueckas
TeXHO0JI0rHsl. XUMHYecKoe
NPOU3BOJICTBO U XMMHUKO-
TeXHOJIOTHYecKHii mpouecc
(XTII). CeipneBasn 6a3a
XHMHYeCKOMH
NMPOMBIIIJIEHHOCTH.




1.1

ITonsTHEe XUMHUECKOH
TEXHOJIOTMH. XUMHUYECKOE
MIPOU3BOJICTBO.
Uepapxuueckas opranuszanus
MIPOILIECCOB B XUMHUECKOM
IIPOU3BOJICTBE.
MonekynaspHbli YpOBEHD,
YPOBEHb MaJIOTO 00BeMa,
YPOBEHb I10TOKA, YPOBEHb
peakTopa, ypoBEHb CHCTEMBI.
MarepuanbHbie OOBEKTHI B
XMMUYECKOM MPOHU3BOJICTBE:
CBIPbE, IPOMEXKYTOUHBII
MPOJAYKT, TIOOOYHBIN TIPOIYKT,
orxozsl xuM. [IponsBoacTBa.

XTII. Knaccugukarus
XTII. Kpurepun
3G GEKTHBHOCTH
xum.npoussojcTea U XTII:
TEXHUYECKUE -
MIPOU3BOTUTEIHHOCTD,
WHTEHCUBHOCTb, PACXOIHBIN
KO3 PHIUEHT, BHIXO]T
MPOIYKTa, KAa4eCTBO
MPOAYKTa, JKOHOMUYECKUE —
ce0eCTONMMOCTD,
[IPOU3BOJUTENBHOCTD TPYAA,
AKCIUTyaTallHOHHBIE —
HaJIeXKHOCTh, 0€30I1aCHOCTb,
4yBCTBUTEIHHOCTb,
YIIPaBISIEMOCTh; COITHATILHBIC
— CTETNeHb aBTOMATU3AUH U
MeXaHH3alluHy,
9KOJIOTHYECKast
0e301macHOCTh, 0e3BPETHOCTH
00CITY’)KUBAHUSL.

ChripbeBast 6a3a XUMUYECKON
MIPOMBITIIJICHHOCTH.
Kraccudukanus cepbs.
OO6oratieHue Chpbsl.
[MpuHIUIE 06OTaNIeHHS
TBEPJIOTO CHIPbs. BTopruHbIe
MaTepHaIbHbIE PECYPCHI.
Bona B xummyeckon
MIPOMBITIIJICHHOCTH.
Knaccugukammst mpupoHpIx
Box. IToka3aTenu kadyecTBa
Boibl. IIpomMblniuieHHas
BOoAONOAr0oTOBKa. OCHOBHBIE
OTIepaLluy 10 OYHCTKE BOJBI.
MeTobl OUUCTKH CTOYHBIX
BOJI. BoJ10000OpOTHBIC IUKITHI.
DHeprerudeckas 6aza
XUMUYECKON
IIPOMBIIIJIEHHOCTH.
Bo3zoOHOBISIEMBIE T
HEBO30OHOBIISIEMbIE
SHEPreTHYECKHE PECYPCHI.
DHeprus B XUMHUYECKOM
IIPOU3BOJCTBE. XUMHUUECKOE
torumBo. Cocras.
DHepreTu4ecKue
XapaKTEePUCTUKH: TEIIOTA
CropaHus,
>KapONpPOU3BOAUTENLHOCTD.
DHEProTexXHOJIOTHUsl.
DHEProTexXHOJOTHYECKHE
CXEMBbI IPOU3BOCTBA.

OIIK-4-31 IIK-
1-31

JI1.1J11.2
JI1.3 J11.6
J1.7
JI1.8712.1
J12.2J13.1
013233




/JTex/

1.2 Pacuer koHCTaHT paBHOBECHS OIIK-4-V1IIK JIT.1JI1.3 P1
U paBHOBECHOI'O BBIXO/1a -1-V1 J1.7
npoxykta /IIp/ JI1.8J12.1J13.
1
313233
1.3 CamocToATenbHOE U3y4eTHIE OIIK-4-31 JIT.1JI1.2
Matepuaia B LMS Canvas mo OIIK-4-Y1 IIK J1.7
TeMe:BUIbl 1 ICTOYHHKHU -1-31 TIK-1-Y1 | JI1.8J12.1JI3.
9HEPTHH, UCTIONB3YEMBIC B 1
XUMHUYECKHUX 2132033

MPOU3BOICTBEHHBIX
nporieccax. ComocraBieHHe
MaciTaboB M3MEHEHHUS
pa3MUYHBIX (OPM SHEPTUU B
THUIIOBBIX MPOLECCax
XAMHYECKON TEXHOJIOTHH.
Konnemnmus moaHoro
HCIIOIb30BaHUS
9HEPreTHYECKHUX PECYPCOB.
DHEProTeXHOJOTUIECKHE
cucremsl. /Cp/

Pazgen 2. O6mue
3aKOHOMEPHOCTH
XUMHUYCCKHUX ITpoueccoB
PaBHoBecue B
TeXHOJIOTHYECKUX
npoueccax. Ckopoctb
NnpeBpalieHust BelecTsa u
CKOPOCTh
peaxkuuu.IIpoMbInIeHHBII
KaTaJIu3.




2.1

TepmoanHaMuka
XMUMUYECKUX MPEBPALICHUH.
Hamnpapienre XuUMHUIECKIX
peakuuii. I3menenue
sHepruu ['u66ca B xoze
peakuuu. YpaBHeHUe
n3zotepmbl Bant- ['odda.
PaBHoBecue B
TEXHOJIOTHUECKUX
npoueccax. [Ipunnun Jle-
arense. CriocoOsr
CMEILeHHUs] pPaBHOBECHS.
CreneHb npeBpalieHust
CBIPbHSI. BBIXOJ] TPOAYKTOB.
CKOPOCTb XUMHUKO-
TEXHOJOTHUECKUX
npoueccoB. Kunernueckast u
muddy3nonHas obmactu
TEXHOJIOTHUECKUX
nporeccoB. CriocoOsI
YBEITHYECHHUST CKOPOCTH
mpoiecca.
MUKpOKHUHETHYECKUE
(hakTopBI, BIUSIONINAE HA
CKOPOCTh XUMHUYECKOU
peakuuu. 3aBUCUMOCTh
CKOPOCTH peaKLHu OT
KOHIICHTpAINH PEareHTOB.
Kunernyeckoe ypaBHeHHe.
YacTtHblil 1 001U TOPSIIOK
peaKImy (ISt DIIEMEHTapHBIX
1 GOpPMaIbHO MPOCTHIX
peakuuit).
JuddepennmanpHast
CEIIEKTUBHOCTb.
3aBHCUMOCTH CKOPOCTH
peakuuu OT TeMIepaTyphl.
DHeprus aKTUBAIIHH.
VYpasHenue Appenuyca.
Karanuzatopsl.
[IpombILIIEHHBIN KaTaIH3.
OCHOBHBIE CTaJTUU
TeTepPOreHHO-
KaTIUTHYECKUX MPOLIECCOB.
KonTaktHbie maccsl. Mx
COCTaB.

OCHOBHBIE TEXHOJIOTHYECKHE
XapaKTEPUCTUKU TBEPIBIX
KaTaJM3aTOpPOB: aKTHBHOCTH,
TeMIeparypa 3a)KUraHus,
CEJIEKTUBHOCTD, [IOPUCTOCTb,
YCTOWYHBOCTH K KOHTAKTHBIM
SITTAM.

/JIex/

OIIK-4-31
OIIK-4-Y1 IIK
-1-31 [IK-1-V1

JI1.1J11.2
JI1.4 J11.6
J1.7
JI1.8712.1
J12.4J13.1
013233

2.2

No2

Pemenue 3anau no
OIPEACICHHIO PACXOIHBIX
HOPM CBHIPbsI Ha
MPOU3BOJICTBO MPOILYKTOB
OCHOBHOT'O OPraHHYECKOrO U
HEOPraHMYECKOTO

cunresa. /Tp/

OIIK-4-Y1IIK
-1-V1

JI1.1J11.2
JI1.3 J11.7
JI1.8J12.1
JI2.3]13.1
01030233

P2




23

CamocTosTenbHOe H3yUeTHHE
Matepuana B LMS Canvas no
teme: I IpoMbIIeHHBIH
KaTanus. [Ipon3BOACTBEHHEIE
MPOLIECCHI C TPUMEHCHUEM
TBEP/BIX, )XUAKAX U
ra3000pa3HbIX
KaTaJln3aTopoB.
Oco0eHHOCTH anmnapaTypHOTO
odopmIIeHUsS
KaTaJIUTHYECKUX MPOIECCOB.
buokaranuzaTopsl u
UMMOOMITH30BaHHBIE
dbepmentsr. /Cp/

OIIK-4-31
OIIK-4-Y1 IIK
-1-31 [IK-1-V1

JI1.2 J11.4
1.7
JI1.8J12.1J13.
1
013233

Pasznen 3. Xumnueckue
peakTopbl. XUMHUKO-
TEXHOJOTHYEeCKHE CHCTEMBbI
(XTO)




3.1

IIpomsblineHHBIE
XUMUYECKUE PEAKTOPHI.
Knaccugukanust XuMAIeCKnuX
PEaKTOpoB: MO CIIOCO0y
OpraHu3alyy nporecca; mo
XapakTepy TeII0OBOro
pexuMa; Mo XapakTepy
JIBHOKEHHSI KOMITOHEHTOB.
CpaBnenue 3¢ GHeKTHBHOCTH
paboTHI peakTOpOB
WJCANTBHOTO BHITECHEHUS U
UEaTBHOTO CMEIIECHNUSI.
Konraktheie annapatst (KA).
Knaccugukamnust ux mo
COCTOSIHUIO KaTalu3aTopa u
PEKUMY €ro JIBH)KEHUS.
IMokazatenn padoter KA:
BpeMsi KOHTaKTa, 00beMHast
CKOpOCTb, yaenbHas
IIPOU3BOIUTENBHOCTb.
XHUMHUKO-TEXHOJIOTUYECKHE
cucremsl (XTC). Ctpykrypa
XTC. Knaccudukarus
moneneit XTC.
Kauectennsie mogenu XTC
(byHKIIMOHATIBHEIE,
CTPYKTYpHBIE, OIIEpaTOPHBIE,
TEXHOJIOTHYECKHE CXEMBI).
MartemaTH4ecKre MOACIU
XTC (Tomonoruueckue,
CTPYKTYPHBIE OJIOK-CXEMBI,
CETEBEIC)

THIBI TEXHOTOTHUECKUX
CBsI3eH MEX]y 2JIeMEHTaMHU
XUMHUKO-TEXHOJIOTHUECKOHN
CUCTEMBI.

Pacuer XTC.
MarepuaibHEIi OanaHc.
[TpuHIMITEI cOCTaBICHHS
MaTepHaIbHOro OanaHca
XUMHUKO-TEXHOJIOIMYECKOTO
mporecca.

DHepreTuieckuil (TermIoBoii)
6ananc. [IpuHuun ero
COCTaBJICHHS

Ananus, cuaTe3 U
ontumuzanus XTC.
ITpousBoacTBo Bogopoaa
KaTaJIMTUYECKON KOHBEpCUEH
MeTaHa MPUPOTHOTO rasa c
BOJISIHBIM I1apOM.

OuncTKa NPUPOAHOTO Tra3a OT
CEPHUCTHIX COCAMHEHUH.
CuHTe3 aMMHaKa U3 a30Ta 1
BOZIOpOJIa. Y CIIOBUS CUHTE3A.
ITpon3BoaCTBO a30THOM
KHUCITOTHI
(KOHLIEHTPUPOBAHHOU U
pa3baBiieHHO)
ITpon3sBoacTBO cepHOM
KHUCJIOTHI KOHTaKTHBIM
MeTo10M. OCHOBHBIE CTaiuU
mporecca M yCJIOBHS UX
nposenenus. IlpeumyniectBo
neverd KC (kumsiiero ciosi)
TIPU OCYIIECTBICHUN
mpoliecca 00XKura KoadeaaHa
nepesa ApYyruMu TUIIaMU

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1

JI1.3J11.4
JI1.6 JI1.7
JI1.8J12.1J13.
1
013233




neyvei.

[IpounzBoacTBo cepHoit
KHCJIOTH HUTPO3HBIM
METOJIOM.

[IpousBoacteo GocdopHoit
KHUCIIOTHI (TEPMUYECKUI U
SKCTPAKIIUOHHBIN METOJIBI)
[Ipou3BoacTBO aMMua4HoOM
CEJIUTPHL.

/JTex/

32

Ne3

TeruoBbIe pacueThl XUMHUKO-
TEXHOJIOTHYECKUX
niporieccoB. Pacyerst
MaTepUaIbHBIX U TEILIOBBIX
6anaHCOB XUMHKO-
TEXHOJIOTHYECKUX IPOLECCOB
Pa3IMIHBIX
npou3BoAcTB.PacueTsl
MaTepUabHBIX U TEIIOBBIX
OaslaHCOB XUMHKO-
TEXHOJIOTHYECKHX TPOIIECCOB
Pa3IHUYHBIX

npousBoacts. /IIp/

OIIK-4-Y1 IIK
-1-V1

JI1.3 J11.7

JI1.8J12.1J13.

1
0103233

P3

33

MHoOroBapruaHTHOCTb U
CJIO)KHOCTH pelleHHs 3a7aui
CHHTE3a M ONTHMH3a "LIHH
TEXHOJIOTUYECKOM CXEMBI
COBPEMEHHOTO KPYITHOTO
XUMHYECKOIO
npousBogcTBa. [IpuHImn
MHOT'OCTaIHHHOCTH
XHUMHYECKOH nepepaboTKu
WCXOJIHOTO CBIPbS B
KOHEYHBIE (IIEJIeBHIC)
TIPOTYKTEI.

OnrTuManbHOE BapbUPOBAHUE
croco00B BBOJIa PEarcHTOB B
PEaKIMOHHYIO 30HY U BBIBOJA
MPOJYKTOB H3 HEe.
CrpyKkTypHas OpraHu3anus
MPOIIECCOB TEMI0"00OMEHA U
BCIIOMOT'aTeNILHBIX IIOTOKOB
TEIUIOHOCUTEIICH B
COBpPEMEHHBIX

TEXHOJIO THYCCKUX
CHCTEMaXx.

[Toxcucremsl KOHTPOIIA U
yIpaBJcHUS
TEXHOJIOTHYECKUMU
npoueccamu. Bujibt
TEXHOJIOTHYECKOT0 aHAIM3a
Ha XUMUYCCKUX
MPEANPHUITUSK.

/Cp/

17

OIIK-4-31
OIIK-4-V1 IIK
-1-31 TIK-1-Y1

JI1.1J11.2
JI1.4 J11.5
JI1.6 J11.7

JI1.8J12.1J13.

1
0132233




34

IMpousBoncTBo ammodoca.
[IpouzBoactBo
cynepdocdara

OCHOBHBIE HAIIPABICHUS
MPUMEHEHHS
3NIEKTPOXUMHYECKUX
pou3BoACTB. IlepBuuHsbIe U
BTOPUYHBIE XHMUUECKHE
UCTOYHMKH 3IEKTPOIHEPTHH.
IIpenmymectaa
NEKTPOXUMHUIECKUX
MPOU3BOJCTB MEpes
XUMHYECKUMH.
Teopernueckue OCHOBBI
3NIEKTPONN3a BOAHBIX
PacTBOPOB U PaCILIaBIEHHBIX
cpen. Beixon mo Toky,

K03 dpunmeHT
UCTIONIB30BaHUS SHEPTUH U
GanaHc HANPSHKEHUH.
DNEeKTPOXUMHYECKOE
MPOU3BOJICTBO XJIOPA U
KayCTUYECKOH COJIBI.
OCHOBHBIE CTaIH TIpolecca
MPUTOTOBIICHHS U OUYUCTKH
paccoia. DIeKTpoau3
BOJHBIX PAaCTBOPOB XJIOPHIA
HATpHs.

/Cp/

20

OIIK-4-31
OIIK-4-Y1 IIK
-1-31 [IK-1-V1

JI1.2J11.3
JI1.4 J11.5
J1.6
JI1.8J12.1J13.
1
013233

Pasgen 4. Baxkueiiiune
TMPOMBIILIeHHbIE
XHMHYeCKHe MPON3BOACTBA

4.1

ITpounsBoacTeo Bogopona
KaTaJIMTUYECKOI KOHBEPCUEH
MeTaHa MPUPOAHOTO rasa ¢
BOJISTHBIM ITapOM.

OuncTka IPUPOAHOTO ra3a oOT
CEPHUCTBIX COEAVMHEHUH.
CuHTes aMMHaka U3 a3oTa u
BOZIOPOJIAa. Y CIIOBUS CHHTE3A.
ITpon3BoACTBO a30THOM
KHCIIOTBI
(KOHLIEHTPUPOBAHHOU U
pa30aBIiIeHHOI)
[IpousBoacTBo cepHOit
KHCJIOTBI KOHTaKTHBIM
MeTooM. OCHOBHBIE CTaiuU
mporecca U yCIOBHUSI UX
nposezaeHus. [Ipenmyectso
neyert KC (xurmstmiero ciost)
IPU OCYIIECTBICHUN
mporecca 00xura KoauenaHa
nepes JpyruMH TUIIAMU
neuei.

IIpon3BoaCTBO CEpHOM
KHCIIOTBI HUTPO3HBIM
METOJIOM.

[pousBoacteo GocopHoit
KHUCIIOTHI (TEpMUUYECKHUIA U
9KCTPAKLIUOHHBIA METO/IbI)
[IponsBoacTBO aMMua4HOM
CEITHTPBL.

/Cp/

24

OIIK-4-31 IIK-
1-31

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
J1.7
JI1.8J12.1J13.
1
013233




4.2

IMpousBoncTBo ammodoca.
[IpouzBoactBo
cynepdocdara

OCHOBHBIE HAIIPABICHUS
MPUMEHEHHS
3NIEKTPOXUMHYECKUX
pou3BoACTB. IlepBuuHsbIe U
BTOPUYHBIE XHMUUECKHE
UCTOYHMKH 3IEKTPOIHEPTHH.
IIpenmymectaa
NEKTPOXUMHUIECKUX
MPOU3BOJCTB MEpes
XUMHYECKUMH.
Teopernueckue OCHOBBI
3NIEKTPONN3a BOAHBIX
PacTBOPOB U PaCILIaBIEHHBIX
cpen. Beixon mo Toky,

K03 dpunmeHT
UCTIONIB30BaHUS SHEPTUH U
GanaHc HANPSHKEHUH.
DNEeKTPOXUMHYECKOE
MPOU3BOJICTBO XJIOPA U
KayCTUYECKOH COJIBI.
OCHOBHBIE CTaIH TIpolecca
MPUTOTOBIICHHS U OUYUCTKH
paccoia. DIeKTpoau3
BOJHBIX PAaCTBOPOB XJIOPHIA
HATpHs.

JloMallHsAs KOHTPOJIbHAS
pabora

/Cp/

19

OIIK-4-31 IIK-
1-31

JI1.2 J11.4
JI1.6 JI1.7
JI1.8J12.1J13.
1
013233

KM1

43

/Dx3amen/

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
1-31 TIK-1-V1
IIK-1-B1

JI2.1J13.1 KM2

5. ®OHI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusTHs (KOHTPOJIbHAS padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BOPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH

Kon
KM

KonTtponsHoe
MeponpusTue

[IpoBepsiembie
HWHIUKATOPBI
KOMITETeHIIUN

BOHpOCBI JUIA IOATOTOBKH




KM1

KonrponbHas
pabota

IK-1-31;1IK-1-
V1;IIK-1-B1

1.IloHsATHE XUMHUECKOHN TEXHOJIOTMH. XUMHUYECKOE IIPOU3BOJICTBO.
Hepapxuueckast opraHu3anus MpoueccoB B XUMUYECKOM ITPOU3BOICTBE.
2.MonekynspHbIi ypOBEHb, YPOBEHb MalIOro 00beMa, YpOBEHb IMOTOKA,
YPOBEHB PEaKTOPa, YPOBEHb CUCTEMEL.

3. MatepuanbHble OOBEKThI B XUMUYECKOM ITPOU3BOJICTBE: CHIPhE,
MPOMEXYTOUHBIH TPOIYKT, MOOOYHBIN MPOIYKT, OTXOABI XUM.
IIPOU3BOJICTBA.

4. XTII. Knaccuduxarmmsa XTII. Kputepuu sddextuBHOCTH
xum.nponsBoacTa 1 XTII: TexHHYeckue - MPOU3BOIUTENBHOCTD,
MHTEHCHUBHOCTB, PACXOTHBIN KO (DHUIIUECHT, BBIXO TPOIYKTA, Ka4eCTBO
HPOIYKTa, SKOHOMHUECKHE — C€0ECTONMOCTD, TPOU3BOIUTEIFHOCTD
TpyZa, KCILUTyaTallMOHHBIE — HAJISKHOCTh, O€30M1aCHOCTb,
YYBCTBUTEIIBHOCTD, YIPABIIIEMOCTD; COL[ATIbHBIE — CTENEHD
ABTOMATH3AIMH ¥ MEXaHN3aIHNH, YKOJIOTHYECKast 0€301acHOCTb,
6e3BpeHOCTh 00CITy)KUBAHUSI.

5.ColpbeBast 6a3a XUMUUECKOH pomblnuieHHOcTH. Kinaccndukauns
coIpbs. Oboramenue coIpbs. [[pHHINIBI 000TaeHNsT TBEPAOTO CHIPbSI.
Bropuunsle MatepuansHele pecypcsl. Boga B xumuueckon
MPOMBIIITIEHHOCTH.

6.Knaccuduxarys npupoaueix Boa. [lokasareny kadyecTa BOJbI.
IIpomermiienHas BOAONOATOTOBKa. OCHOBHBIE OITEpaIiy 110 OYHCTKE
BOJBI. METObI OUHCTKU CTOYHBIX BOJ. BOJ00OGOPOTHBIE IUKIIBL.
7.2Hepreruyeckas 6a3za XMMHYECKOH IPOMBIIIIICHHOCTH.
Bo0306HOBIIsIEMBIE 1 HEBO30OHOBIISIEMBIE SHEPTETHUECKHE PECYPCHI.
OHeprust B XUMHIECKOM ITPOH3BOICTBE.

8. Xumnueckoe TormnBo. CocTaB. DHEPreTHYECKHe XapaKTePUCTHKH:
TENI0Ta CTOPaHHsl, )KapOIPOU3BOIUTENBHOCTb. DHEPrOTEXHOIOT S,
OHepProTexXHOJIOTHYECKHE CXEMBI IPON3BO/ICTBA.

9.TepMoauHAMMKa XMMUYECKHX IpeBpaiieHuil. Hanpasnenue
XUMUYECKUX peaknuii. ismenenue suepruu ['n60ca B Xo/1e peakiuu.
10.Ypasrenne nzorepmsl Bant- ['odda. PaBHOBecHe B
TexHoyormueckux nporeccax. [puamumn Jle-Ilarense. Crioco0sr
CMEIIIEHNS] pABHOBECHS.

11.Crenenp npeBpaiieHust ChIpbs. BEIX0 MPOAYKTOB. CKOPOCTh XMMHKO
-TeXHOJIOTHUECKHX IponeccoB. Kunernueckas n nuddy3noHHas
00J1aCTH TEXHOJIOTHUECKUX IporeccoB. CriocoOb! yBeNu4eHUs
CKOPOCTH TIpoIiecca.

12.MukpoKHHETHYIEeCKHE (haKTOPHI, BIMAIOIINE Ha CKOPOCTh
XUMHUYECKOH peaklru. 3aBUCUMOCTb CKOPOCTH peakliu OT
KOHLIEHTpauuu peareHToB. Kuneruueckoe ypaBHeHnue. YacTHbli 1
OO0LIMI MOPSANOK peaKyu (A1 3JIEMEHTapHBIX U (OPMAIBbHO MPOCTHIX
peakuuii).

13.IucdepenipanbHast CeNEeKTUBHOCT. 3aBUCUMOCTb CKOPOCTH
peakiiy OT TeMIepaTypbl. DHEPTrUs aKTUBALUK. Y PaBHEHUE
Appennyca. Katanuzaropsl.

14 .ITpomblnuieHHbId kKaTanu3. OCHOBHbIE CTaJUH F€TEPOTrEHHO-
KaTaJIMTHYeCKUX npoueccoB. KonTtakTHele Maccsl. X cocras.
OCHOBHBIE TEXHOJIOTHYECKUE XaPAKTEPHCTUKH TBEPIBIX
KaTaJIM3aTOPOB: aKTHBHOCTH, TEMIIEPATYPa 3KUTAHHS, CEICKTHBHOCTB,
HOPUCTOCTh, YCTOMIMBOCTh K KOHTAKTHBIM SJAM.

15.ITpomblnIeHHBIE XUMUYECKHE peakTopbl. Kiaccndukanns
XHMHYECKHX PEAKTOPOB: TI0 CIIOCO0Y OpraHM3aIiy MPOIIecca; 10
XapaxTepy TEIJIOBOTO PEXKHIMA; IT0 XapaKTepy ABHKEHHS KOMIOHEHTOB.
Cpasrenue 3¢ GeKTUBHOCTH pabOThl PEaKTOPOB UIEATBHOTO
BBITECHEHUS U UJICAIbHOTO CMELICHHSI.




KM2

DK3aMeH

IK-1-31;1IK-1-
V1;IIK-1-B1

1.IloHsATHE XUMHUECKOHN TEXHOJIOTMH. XUMHUYECKOE IIPOU3BOJICTBO.
Hepapxuueckast opraHu3anus MpoueccoB B XUMUYECKOM ITPOU3BOICTBE.
2.MonekynspHbIi ypOBEHb, YPOBEHb MalIOro 00beMa, YpOBEHb IMOTOKA,
YPOBEHB PEaKTOPa, YPOBEHb CUCTEMEL.

3. MatepuanbHble OOBEKThI B XUMUYECKOM ITPOU3BOJICTBE: CHIPhE,
MPOMEXYTOUHBIH TPOIYKT, MOOOYHBIN MPOIYKT, OTXOABI XUM.
TIPON3BOJICTBA.

4. XTII. Knaccuduxarmmsa XTII. Kputepuu sddextuBHOCTH
xum.nponsBoacTa 1 XTII: TexHHYeckue - MPOU3BOIUTENBHOCTD,
MHTEHCHUBHOCTB, PACXOTHBIN KO (DHUIIUECHT, BBIXO TPOIYKTA, Ka4eCTBO
HPOIYKTa, SKOHOMHUECKHE — C€0ECTONMOCTD, TPOU3BOIUTEIFHOCTD
TpyZa, KCILUTyaTallMOHHBIE — HAJISKHOCTh, O€30M1aCHOCTb,
YYBCTBUTEIIBHOCTD, YIPABIIIEMOCTD; COL[ATIbHBIE — CTENEHD
ABTOMATH3AIMH ¥ MEXaHN3aIHNH, YKOJIOTHYECKast 0€301acHOCTb,
6e3BpeHOCTh 00CITy)KUBAHUSI.

5.ColpbeBast 6a3a XUMUUECKOH pomblnuieHHOcTH. Kinaccndukauns
coIpbs. Oboramenue coIpbs. [[pHHINIBI 000TaeHNsT TBEPAOTO CHIPbSI.
Bropuunsle MatepuansHele pecypcsl. Boga B xumuueckon
MPOMBIIITIEHHOCTH.

6.Knaccuduxarys npupoaueix Boa. [lokasareny kadyecTa BOJbI.
IIpomermiienHas BOAONOATOTOBKa. OCHOBHBIE OITEpaIiy 110 OYHCTKE
BOJBI. METObI OUHCTKU CTOYHBIX BOJ. BOJ00OGOPOTHBIE IUKIIBL.
7.2Hepreruyeckas 6a3za XMMHYECKOH IPOMBIIIIICHHOCTH.
Bo0306HOBIIsIEMBIE 1 HEBO30OHOBIISIEMBIE SHEPTETHUECKHE PECYPCHI.
OHeprust B XUMHIECKOM ITPOH3BOICTBE.

8. Xumnueckoe TormnBo. CocTaB. DHEPreTHYECKHe XapaKTePUCTHKH:
TENI0Ta CTOPaHHsl, )KapOIPOU3BOIUTENBHOCTb. DHEPrOTEXHOIOT S,
OHepProTexXHOJIOTHYECKHE CXEMBI IPON3BO/ICTBA.

9.TepMoauHAMMKa XMMUYECKHX IpeBpaiieHuil. Hanpasnenue
XUMUYECKUX peaknuii. ismenenue suepruu ['n60ca B Xo/1e peakiuu.
10.Ypasrenne nzorepmsl Bant- ['odda. PaBHOBecHe B
TexHoyormueckux nporeccax. [puamumn Jle-Ilarense. Crioco0sr
CMEIIIEHNS] pABHOBECHS.

11.Crenenp npeBpaiieHust ChIpbs. BEIX0 MPOAYKTOB. CKOPOCTh XMMHKO
-TeXHOJIOTHUECKHX IponeccoB. Kunernueckas n nuddy3noHHas
00J1aCTH TEXHOJIOTHUECKUX IporeccoB. CriocoOb! yBeNu4eHUs
CKOPOCTH TIpoIiecca.

12.MukpoKHHETHYIEeCKHE (haKTOPHI, BIMAIOIINE Ha CKOPOCTh
XUMHUYECKOH peaklru. 3aBUCUMOCTb CKOPOCTH peakliu OT
KOHLIEHTpauuu peareHToB. Kuneruueckoe ypaBHeHnue. YacTHbli 1
OO0LIMI MOPSANOK peaKyu (A1 3JIEMEHTapHBIX U (OPMAIBbHO MPOCTHIX
peakuuii).

13.IucdepenipanbHast CeNEeKTUBHOCT. 3aBUCUMOCTb CKOPOCTH
peakiiy OT TeMIepaTypbl. DHEPTrUs aKTUBALUK. Y PaBHEHUE
Appennyca. Katanuzaropsl.

14 .ITpomblnuieHHbId kKaTanu3. OCHOBHbIE CTaJUH F€TEPOTrEHHO-
KaTaJuThYecKux npoueccoB. KontakTHele maccsl. MIX cocras.
OCHOBHBIE TEXHOJIOTHYECKUE XaPAKTEPHCTUKH TBEPIBIX
KaTaJIM3aTOPOB: aKTHBHOCTH, TEMIIEPATYPa 3KUTAHHS, CEICKTHBHOCTB,
HOPUCTOCTh, YCTOMIMBOCTh K KOHTAKTHBIM SJAM.

15.ITpomblnIeHHBIE XUMUYECKHE peakTopbl. Kiaccndukanns
XHMHYECKHX PEAKTOPOB: TI0 CIIOCO0Y OpraHM3aIiy MPOIIecca; 10
XapaxTepy TEIJIOBOTO PEXKHIMA; IT0 XapaKTepy ABHKEHHS KOMIOHEHTOB.
Cpasrenue 3¢ GeKTUBHOCTH pabOThl PEaKTOPOB UIEATBHOTO
BBITECHEHUS U ujiealibHOTO cMmeenus. 16.KonraktHeie anmapats! (KA).
Krnaccudukanms ux 1mo COCTOSHUIO KaTalu3aTopa U pexuMy ero
nsmkeHus. [Tokasarenu pabots! KA: Bpems KOHTakTa, 00beMHast
CKOPOCTb, yJENbHAas POU3BOIUTENBLHOCTb.

17. Xumuko-rexnonornyeckue cucremsl (XTC). Crpykrypa XTC.
Knaccuduramms moneneit XTC. KagectBernnsie monenu XTC
(dyHKIIMOHATIBHEIE, CTPYKTYPHBIE, OTIEPATOPHBIE, TEXHOIOTUIECKHE
cxemsl). 18.Maremarnueckue mozenu XTC ( Tonosiornyeckue,
CTPYKTYPHBIE OJIOK-CXEMEI, CeTeBbIe) THITHI TEXHOIOTHUECKHX CBSI3eH
MEXIY YIeMEHTaMH XUMUKO-TEXHOJorndeckoit cuctemsl. Pacuer XTC.
19.MarepuanbHelii 6ananc. [IpuHIKIBI cOCTaBIEHUs] MAaTEPUAIBHOTO
0ayaHCa XHMHKO-TEXHOJIOTHYECKOTO TIPoIiecca. DHepreTHYEeCKU
(terutoBoit) 6anaHc. [TpuHIMIT eTo cocTaBieHUs AHAITN3, CHHTE3 U
ontummsanus XTC.




20.ITpon3BoACTBO BOIOPOIA KAaTATUTHUECKONH KOHBEPCHUEH MeTaHa
HOPUPOTHOTO rasa ¢ BOASHBIM napoM. O4KCTKa IPUPOJHOTO Ta3a OT
CEpPHUCTHIX COCIMHECHHUH.

21.CuHTe3 aMMHaKa U3 a30Ta U BOAOPOAA. Y CIIOBUS CHHTE3A.
IIpon3BOACTBO a30THOW KUCIIOTHI (KOHLIEHTPUPOBAHHON U
paz0aBiIeHHOIN)

22 IIpou3BOACTBO CEPHOU KUCIOTHI KOHTAKTHBIM MeTOIOM. OCHOBHBIE
CTaJMu TpoIiecca U yCIoBUs ux mposeneHus. [IpenmymectBo meueit
KC (xunsiero cios) mpu ocyniecTBISHUH Mpoliecca 00Kura
KOJT4e/1aHa Tepes APYTUMHI THIIAMH TeUel.

23.1Ipou3BOACTBO CEPHOU KUCIOTHI HUTPO3HBIM METOIOM.

24. TIpouzBoacTBO GochOopHON KUCTOTHI (TEPMUUECKUH U
SKCTPAKLIMOHHBIA METOIBI)

25.11pou3BOACTBO aMMHUAYHOM CEUTPBHI.

5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon HazBanne PoBep
UHIUKATOPbI Cogepxanue padoThl
paboTsI paboTsI .
KOMIIETCHLU I
P1 [IpakTuueckoe [K-1-V1 Pacuer kOHCTaHT paBHOBECHS X PABHOBECHOT'O BBIXO/A MTPOJYKTA
3aHsTHE Nel
P2 IIpakTuyeckoe IK-1-V1 Pemenue 3ana4 1o onpeAeacHUI0 pacXoIHbIX HOPM ChIPbs Ha
3aHsTHE No2 HIPOU3BOJICTBO MPOLYKTOB OCHOBHOTO OPraHHMUYECKOTO U
HEOPraHUYeCKOI'o CHHTE3A.
P3 IIpaxkTuyeckoe IK-1-Y1 TennoBble pacueThl XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB. PacueTsl
3ansaTue Ne3 MaTepHaIbHBIX U TEIJIOBBIX 0ATaHCOB XMMHUKO-TEXHOIOTHIECKUX

IIPOLIECCOB PA3JIUYHBIX IIPOU3BOACTB.Pacyersl MaTepUanbHbIX U
TEIUIOBBIX OAJIAHCOB XMMHKO-TEXHOJIOTHYECKUX NTPOLIECCOB PA3THYHBIX
IIPOU3BOJCTB.

5.3. OueHo4yHble MaTepHaJIbl, HCNOJb3yeMble VI IK3aMeHa (onucanue O1J1eToB, TECTOB M T.I1.)

DopMOil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUINHE SIBJISIETCS SK3aMEH.

Hwxe npeacrasnen obpaser 6uiera Ui 9K3aMeHa, IPOBOJIMMOT0 B YCTHOH (opme.
MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHM I POCCUMCKOM ®EJIEPALIVHN
DenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YIPEXKICHHE BBICIIIET0 00pa30BaHUS
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKU YHUBEPCUTET
«MHUCuC»

HOBOTPOMIIKWIA ®UITHATT

Kacgenpa rmareMaTHKy 1 €CTECTBO3HAHUS
BUJIET K OK3AMEHY Ne 0

Jucuuminaa: «O0Ias XuMUIceKas: TSXHOIOTHsDY

Hampasnenue: 18.03.01 «XuMuueckasi TEXHOJIOTHS»

®dopma o0ydeHUs: 3a09Has

®dopma mpoBeICHHS K3aMCHA: YCTHAS

1) Xumuko-texHonorndeckue cucteMsl (XTC). Ctpyktypa XTC. Knaccudukarus moneneit XTC. KauectBennbie Mogenu XTC
( hyHKIMOHANBHEIE, CTPYKTYPHBIE, OIIEPaTOPHBIE, TEXHOJIOTHYIECKHe cxeMbl). Matemarndeckue Moenu X T'C ( Tomonormgeckue,
CTPYKTYpHBIE OJIOK-CXEMBI, CETEBEIE);

2) OOuMe 3aKOHOMEPHOCTH XUMHUYECKHX MpoleccoB. Hanpasnenne xuMuueckux peakuuid. Mi3smenenue snepruu ['u66ca B xozne
peakuuu. YpaBHeHue n3oTepMbl Bant-I'odda.

3) CocTaBUTh TEIIOBOW OallaHC peaKkTopa JUIs TOIy4eHUsT BOJOPOa KaTATMTHIECKOH KOHBepcuel MetaHa. CocTaB HCXOIHOM
ra3oBoif cmecu (M ): - 97,8; - 250,0. [Torepu Ten-moTs! cocTaBsitoT 4% oT mpuxofa. TemmepaTypa cMecH Ha BXOJIE B PEakTop -
380°C, na Beixoze 800°C.

IIpuMepsl pacyeTHBIX 3aJaHUM 110 TEMaM:

I. Pacuer pacxoqHbIx kK03 duIneHTOB

IIpumep 1. PaccunTath pacxox HIBMEHHTOBOH PYIBI I CEPHOM KUCIOTHI i monydennst 1 T TiO , ecam comepxaHue THTaHA B pyze
coctasnseT 24,3% (macc.), a ctenens pasnoxenus FeTiO u Fe O 89 %. B mpousBoactse npumensierca 80% cepHast Kkuciora ¢
50% u30BITKOM OT TEOPETHUYE-CKOTO.

Pemenne: [Tomydenne TiO waeT rmo CIEMYIOINM PEaKIUsIM:

FeTiO + 2H SO = (TiO)SO + FeSO + 2H O €))
TiOSO+2HO=HTiO+ H SO 2)
VII: 18.03.01 20 XumTexnomorus IIpl 2020.plm.xml ctp. 11

HTiO — TiO+ HO 3)




Fe O rtaxxe pearupyer ¢ H SO (mmobounast peaxuus) :
FeO+ 3HSO=Fe(SO) +3 HO @)
Haitnem conepxanune Ti B 9MCTOM HIIbMEHUTE:

1 mons FeTiO - 1 mons Ti

1711 152 kr FeTiO - 48 kr Ti

(Ti)= 100=31,5%

o ycnosuro conepskanne Ti B pyne cocraiser 24,3%.
Haiinem conepxanne FeTiO B pyze:

31,5 -100%

243 -x x=78%

3naunt, Fe O B pyne conepxkurcs 100 — 78 =22%.
Pacxon FeTiO ans nomyuenus 1 T TiO no peakusm (1) - (3) coctaBnsier:
1 xmonb FeTiO - 1 xmons TiO

152 xr FeTiO - 80 kr TiO

x - 1000 kr, x = 1900k,

C yuerom crenienu pasznoxxkenusi: 1900: 0,89 = 2130 kr,
¢ yuerom coctasa pyasl: 2130: 0,78 =2731 kr.
Pacxon H SO :

- o peakuuu (1) :

1 momns FeTiO - 2mone H SO

152 xr - 2*¥196 xr

1900 xr -X, x = 2450 kr

- o peakuuu (4) :

1 mons Fe O -3 mons H SO

160 xr - 294 xr

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

Bceero 2450 + 1104 = 3554 kr.

C yaerom 50%-T0 M30BITKA OT TEOPETUIECKOTO :

3554 -1,5=5331 kr.

C yuerom 80% KOHIIEHTPALIUH :

5331:0,8= 6664 kr

Otser : pyast 2731 kr, kucnotsl 6664 kr.

II. CocraBieHne MaTepuanbHOTO OanaHca

IIpumep 2 . CocTaBUTH MaTepHAIBHBIA OaaHC OKHCIEHHS aMMHaka (Ha 1T a30THOI kucnotTer). CreneHs okucienns 1o - 0,97; no
-0,03; mo - 1,00. Crenens abcopbumm 0,92. ComeprkaHre aMMUaka B CyXOH aMMHadHO — BO3AYLIHOM cmecu 7,13% (Mmacc.).
Bo3ayx HaceiieH na-pamu Boasl ipu 30°C. OTHOCUTENBbHAs BlIaXHOCTH 80%.

II1. Terutoere pacyersl. CocTaBlIeHHE TEIUIOBOTO OaaHca.

IIpumep 3. IIpu oOxure MUXTHI, cojeprkammei 10T H3BeCTHAKA M KOKC ONPEIeIHUTh!

a) pacxoJ Kokca cocraBa (Macc.%): - 91; 3oma — 7; Bnara — 2;

0) cocraB 00XKHTOBBIX ra30oB (00.%); B) TemtoBoi 3 ekt peakunu odxura. CTerneHp pasioke-HUs PU 00XKHUTe H3BECTHAKA 95%.
Boznyx nogaercst ¢ 40% HU30BITKOM.

IIpumep 4. Cmemanu 2xr 20%-ro pacTBopa cepHoil kuciotTsl u 3 Kr 12%-ro pactBopa . OmpenenuTs TeMrepaTypy pacTBopa mocie
CMEIIICHHMs, €CITH NIepBOHAYaJIbHAS TeMIlepaTypa KHCIoTh U meioun 20°C, moTepu Temia B oOKpyxarllyto cpeny 1%.

IMpumep 5. CocTaBUTE TEMIOBOH OalaHC peakTopa IS MOTYYeHHU BOJOPOIA KaTATHTHIECKOi KoHBepcuei MeraHa. CocTaB
HCXOIHOM Ta3oBoi cMecu (M ): - 97,8; - 250,0. ITorepn Ten-noTel cocTaBisioT 4% oT npuxoxa. Temmeparypa cMeCH Ha BXOJIE B
peakrop - 380°C, na Beixoge 800°C.

TecroBble 3ananus npuseneHsl B LMS Canvas o anpecy kypca https://Ims.misis.ru/enroll/3HNW6C




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

Kpurepuu o1eHKH KOHTPOIBHOH paboTHI, IPOBOAUMON B ayAUTOPUHU MUCHMEHHO WM B TUCTaHIUOHHOM (opme B LMS Canvas
85 < IlpoueHT BepHbIX 0TBeTOB < 100 - OTJIIMYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOopouUIo

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yI0OBIETBOPUTEIILHO

IToka3arenu ¥ KpUTEPHU OLICHUBAHMS SK3aMEHA, IIPOBOANMOTO B YCTHOH (opme:

— Ha OIICHKY «OTJIMIHO» (5 0ayu10B) —00y4arOMMiiCS AEMOHCTPUPYET BEICOKHH YpOBEHb C(HOPMUPOBAHHOCTH KOMITCTEHITHH,
BBICOKHH yPOBEHb 3HAHHUH HE TOJIBKO HAa YPOBHE BOCIPOU3-BEACHHS U 00BICHEHUS HH(DOPMAIINH, HO U HHTEIJICKTyaIbHbIC HABBIKI
peleHust TpodieM u 3a1ay:

* TaeTcsl KOMIUIEKCHAsI OLICHKA TIPEUIOKECHHOM CUTYalny;

* IEMOHCTPHPYIOTCS TTTyOOKHE 3HAHHS TEOPETHIECKOT0 MaTepHalla U YMEHHE HX IPUMEHSTE;

* [IOCJIEZI0BATENbHOE, IPAaBUIILHOE BBINOJIHEHHE BCEX MPAKTHYECKHX 3alaHUi;

* yMeHne 00OCHOBAHHO M3JIaraTh CBOM MBICIIH, A€NIaTh HEOOXOJUMBIEC BHIBOJIBI.

— Ha OIICHKY «XOpoIIoy (4 6ana) — o0yJaromuiicss 1eMOHCTPHPYET CPEAHUH ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUI:

* JaeTCsl KOMILIEKCHAsI OLIEHKA MPEJIOKEHHOM CUTYaluy;

* IGMOHCTPHPYIOTCS JOCTATOYHBIC 3HAHUS TEOPETHICCKOTO MaTepralla i YMEHHE UX TIPHMEHSTH; HO JIOITyCKArOTCSl He3HAYHUTEIIbHEIC
OINOKU, HETOYHOCTH

* BBITIOJIHEHNE BCEX MPAKTUUECKUX 33AaHMIT; BOSMOXKHBI €IMHIYHBIC OLINOKH, UC-TIPABIISIEMbIE CAMHUM CTYACHTOM IOCIIe
3aMe4aHus MPeroIaBaTels;

* 3aTPYAHESHNUS [TPH aHATUTHYECKHX OTIEPAIHsX, IIepeHoCce 3HAHMH 1 yMEHUH Ha HO-BbIe, HECTAaHJAPTHBIC CUTYAIIHH.

— Ha OLICHKY «YIOBIETBOPUTENBbHOY (3 Oaia) — 00ydaronuiics: IeMOHCTPUPYET IIOPOTr0-BbIi YpOBEHb COPMUPOBAHHOCTH
KOMIIETEHLIUI:

* 3aTPYIHEHUS C KOMIUIEKCHOH OLICHKOH IIPEUI0KEHHOM CUTyanuy;

* HETIOJIHOE TeOpEeTHUECKOe 000CHOBAHHE, TpeOyrollee HaBOIAIUX BOIIPOCOB Mpe-1101aBaTels;

* BBIIIOJIHEHHE 33JaHUH NPU MOJCKa3Ke MPEnoJaBaTes;

* 3aTpyAHEHUS B ()OPMYITNPOBKE BHIBOIOB.

Kpurepun oreHkn 3K3aMeHa, IPOBOJIUMOTO B AyAUTOPUH MTUCEMEHHO WM B TUCTaHIMOHHOH (hopme B LMS Canvas

85 < IlpoueHT BepHbIX 0TBeTOB < 100 - OTJIIMYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOopouIo

50 < IIpoueHT BEpHBIX OTBETOB < 69 — yI0OBIETBOPUTEIILHO

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI1.1 |Ky3uenosa .M., OO011as XuMU4ecKas CII6 JIAHB, 2014,
Xapnammuan 2.X., TeXHOoIorus. MeTomosorus
WBanos B.I'., MIPOEKTUPOBAHUS XUMHKO —
Yupkysos O.B TEXHOJIOTHUECKHUX IIPOLIECCOB.
JI1.2 | Beckos B.C. O6mast xumMuyeckast M. UKI] Axanemknura, 2006,
TEXHOJIOTHS: YUYEOHMK ISt
BY30B.
JI1.3 |Urnarenxos B.U., IMpumeps! u 3agaun mo oomei M. UKII Axanemkrura, 2006,
Beckos B.C. XUMHYECKOH TEXHOJIOTHH. :
VuebHoe mocobue./
JI1.4 | 3akreiim A.1IO. OO0mas xumMudecKast M. Jloroc, 2012,

TexHojorus. Beenenue B
MOJIETUPOBAHNE XUMHKO —
TEXHOJIOTMYECKUX MPOIIECCOB. :
VYuebHoe mocodue.

JI1.5 | U.M. Ky3nenosa, Pa3paboTka TeXHOIOTHH ,2011, URL:
3.B. UupkyHoB, X.D. |reTeporeHHOH peakluu B http://biblioclub.ru/index.php?
Xapaammuan CUCTEME T'a3-)KUIKOCTD: page=book&id=258441

yaeOHOe mocodue K
1a00paTOPHOMY IPAKTUKYMY
1o o011ell XuMUYeCKon
TEXHOJIOTHH




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.6 | A.1O. 3akreiim. OO611as XuMHuecKas M. : Jloroc, 2012, URL.:
TEXHOJIOTHSI: BBEJICHHE B http://biblioclub.ru/index.php?
MO/JICITUPOBAHNE XUMUKO- page=book&id=84988 (22.06.2015).
TEXHOJIOTHYECKUX IPOIECCOB !
yueOHOe mocodue
JI1.7 | K.B. bpsiukun, A.1. O061ast xuMuyeckast TamoOo0B : Usnarenscteo ®PI'BOY BIIO
Jleontsena, B.C. TexHoJorus B 2-x 4. Y. 2. : «TI'TY»,, 2012, URL:
OpexoB y4aeOHOe mocobue http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).
JI1.8 | A. JleoutreBa, K.B. | O6mas xumuueckas Tam0Oo0B : U3snarenscteo ®PI'BOY BIIO
Bpsukun TexHoJorusa B 2-x u. Y. 1. : «TI'TY»,, 2012, URL:
yaeOHOe mocooue http://biblioclub.ru/index.php?
page=book&id=277815 (18.11.2015).
6.1.2. lono/THUTeILHAS JINTepaTypa
ABTOpBI, COCTABUTEIH 3arnaBue bubnnorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 |KyrenoB A.M.,Ea OO1as XuMHu4yeckas M.UKI] Akanemknaura, 2005,
T.M., bpenrapren TEXHOJIOTUS
MIT.
JI2.2 | K.B. bpsiakun, A.1. OO0as xumMuyeckas Tamb6o0B : UznatensctBo ®I'HOY BIIO
Jleontnenra, B.C. TexHoyorus B2-x 4. Y. 2. : «TI'TY»,, 2012, URL:
OpexoB yueOHOe mocooue http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).
JI2.3 | H. IO. CannukoBa, A. | OOuias xumu4eckas Boponex : Boponexckuit
C. I'youn, JI. A. TEXHOJIOTHSI U XUMHUYECKHE TOCYIapCTBEHHBIN YHUBEPCUTET
Bnacosa [u np.] ; peakTophl: COOpHUK 3a1ad : UH)XEHEPHBIX TeXHonoruu,, 2021,
Hayd. pex. O. B. yueOHOe mocodue https://biblioclub.ru/index.php?
Kapmanosa page=book&id=688149
JI2.4 [H.IO. CannukoBa, A. |OOmas XuMHUIecKas — Boponex : Boponexxckuit
C.T'ybun, A. A. TEXHOJIOTHsI U XUMHYECKHE TOCyIapCTBEHHBIN YHUBEPCUTET
Kymnup [u ap.] ; peaxkTopsl (TeopHst U WHXXEHEPHBIX TeXxHooruid, 2023,
Hayd. pexn. O. B. MpakTHKa) : yaeOHoe mocodne https://biblioclub.ru/index.php?
Kapmanosa page=book&id=712762
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenscTBO, O, 371. aapec
JI3.1 | benoycos B.B.. Teopus nporeccoB 1 M. UK MUCuC, 2008,
anmapaToB OYHUCTKH Ta3o0B. : http://elibrary.misis.ru
VY4eOHO — METOIUYECKOE
nocobue Ne839
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
D1 |Poccuiickas HaydHas dNIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
I1.1 |Antusupyc Kaspersky Endpoint Security s 6usneca-Pamupenssiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCCHOHAVIBHBIX 023 JaHHBIX
N.1 |- Odbunmansuenii caitt HoBotpourkoro ¢pwmmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Daekrponnas 6udanoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcuterckas oubnuoreka onnaitn http://bibliclub.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Haznauenue

OcHarieHnne




133 VYuebnas  aymuropmst  [uid  3aHATHH | KoMmuiekt yaeOHoH Mebenn Ha 56 MecT 1 oOydaromuxcs,
JIEKLHIOHHOTO THMA, MpaKkTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEp AT IIPernojaBaTels C
3aHATHI BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa

ayoutopHass MenoBas, BeO kamepa Logitech, konoHkwH,
nuieH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

134 Vuebnas  aymuropms  uia  3aHATHH | KoMmekt ydaeOHo# Mebenn Ha 40 MecT 1 oOydaromuxcs,
JIEKIIUOHHOTO THIIA, NpPaKTUYECKHX | |  cTalMOHApHBIM KOMIBIOTED JUIsl  IpernojasaTels ¢
3aHATHH BBIXOJIOM B WHTEPHET, NPOCKTOpP, SKpaH Ha LITaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xoxonkw,
nuneH3noHHele  mporpamMmel MS  Office, MS  Teams,
antuBupyc Dr.Web.

140 VYuebHas 1abopaTopust XUMHU Kommexkt oOopymoBanms gt j1abopaTopum oOmed wu

neopraunyeckor xumun H® HUTY MUCuC 04.2.3.0163,
1 wr.

(Cron-motika pgBoriHass CMCIT 1200, 2 mT., cTOX
nabopatopuslii ¢ smmkamu CJIA 1200, 6 mrt., Tabyper
nabopatopueiid 20 mT., CTE/UTaX M XajgaroB, | IIT.,
IITATHB J1a0OPaTOPHBIN MeTayulndeckuil it Oroperos 110,
5 mr., 1TatMB JIaOOpaTOpPHBIA IS 3aKPEIUICHUS
XUMHUYECKOH mocyapl u oOopyaoBanus, 10 mrT., Becbl
anekTpoHHsle BYJI-200, 1 mr., Bechl aHanuTuueckne AB-
210-01, 1 mT.,, nIUTKAa HarpeBaTeNbHas >SJEKTpUYECKas
II3J1, 4mwr., quctumnstop naboparopHsid, | mr., pH-merp
crarmonapubii OKCIIEPT-001-3, 4 mT., nocka menoBas, 1
IIT., TEPMOMETP AJIEKTPOHHBIA mnopratuBHbell WUT-15 17K,
15 mr., marautHas wmemanka [19-6100, 15 ., cocya
KaJIOPUMETPUYECKUIl  A7Is1  TpoBeldeHHs  JabopaTOpHBIX
paboT Mo TEPMOXMMHH, 15 IIT., MIMIIBI THTEIbHBIE, 15 mIT.,
Habop  Mopmemell  KPHCTAJUIMYECKHX  CTPYKTYp  JUIA
JeMoHCTparui, 1 mrT., TaiiMep AIEKTPOHHBIH LUPPOBOH
nopratuBHblii RSTO4167, 1 mr., KOJJIEKIUS MUHEpPAIOB U
o0pa3loB  MeTa)uioB  JJIs  JEeMOHCTparwid, 15  mT.,
tepmomerp Th-37, 1 mt, 6apomerp Bb-05M Hactennsiii, 1
mr., Tabnuia MeHgeneeBa HacTeHHas, 1 IT., TaOIHIA
pacTBOPUMOCTH HacTeHHas, | IOT., HabOp apeoMeTpoB B
KoHTelHepe s xpaHeHus AOH-1, 1 mr., pedpaxromerp
nudposoit 119-5200, 2mr.), akBaguctumastop HAD-25CII6,
1 mr., wMarautHas Memanka 04.2.3.0006, 1 T,
mukpomaHomerp MMH-240, 1 mT., mneds KaMmepHas
HarpearensHas "[IM-1000", 1 mrT., Moiika mabopaTopHas
JIK-1200, 2 mT., razoaHanuM3aTop IpPOLECCOB TOPEHUS
noptatuBHbld Testo-300M, 1 mir., poTtokomopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 qr,
Bucko3zumerp BITDK-1 0.34, 1 mr.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCSA

OO0yuaromumcst HE00XO0IUMO 03HAKOMUTBCSL:
- ¢ coziepkaHneM paboueil mporpaMMbl AUCHUIUIAHEL (Janee - PI1/T), ¢ nensiMu ¥ 3a1a4aMyl IUCUUILINHBL, €€ CBSI3SIMH C APYTHMH
JUCITUIDTMHAMHI 00pa30BaTeNIbHOM IIPOTPaMMBI, C OCHOBHOW U JOTIOJHUTEIILHOM INTEPATypOi, B YaCTHOCTH C METOIMIECKUMHI
pa3paboTkaMH 110 JaHHOH JUCIUINIMHE, IMEIOITUMCS Ha 00pa3zoBaTensHOM nopTane LMS u caifre xadenpsl, ¢ Bugamu

CaMOCTOSITETIbHOM paboTHI.

HJ’I?[ YCICIIHOTO YCBOCHHS TCOPECTUICCKOI'O MaT€puaja HeO6XOZ[I/IMO PETYISIPHO MOCCUIATh JICKITUHU, AKTUBHO pa6OTaTI> Ha

TMPAKTUYCCKUX 3aHATHUAX U na60paTopHHx pa60Tax, TICPEIYNTHIBATH JICKITMOHHBIA MaTepural, SHAYNTCIbHOC BHUMAHUC YIICIATH
CaMOCTOSTCIIbHOMY U3YUYCHUIO AUCHUTIINHBI.
H03TOMy, BaXXHBIM YCJIOBUEM YCIICIITHOTO OCBOCHUA JUCHHUITIIMHBI O6y‘la}OH.[I/IMI/IC$[ SABJISICTCA CO3JaHHUE CUCTEMBI HpaBHJ’IBHOﬁ

OpraHH3alUU TPYZA, TO3BOJIIONICH pacipeleTnTh yaeOHyI0 Harpy3Ky PaBHOMEPHO B COOTBETCTBHH ¢ rpadukoM 00pa3oBaTeNbHOTO
nporecca. bompIryro moMOIIE B 3TOM MOXKET OKa3aTh COCTAaBICHHE IJIaHA pabOTHI HAa CEMECTP, MECSII, HeAeMo, 1eHb. Ero Hammune
MO3BOJIUT MTOAYMHUTE CBOOOHOE BpeMsi LIENsIM y4eObl, TPYAUThCs Oosee yernemmHo 1 dpdextiHo. C Bedepa Beeraa Haao
pacnpenensaTs paboTy Ha 3aBTPAIIHUI JeHb. B KOHIIE Ka)J0T0 AHS IIenecoo0pa3Ho MOABECTH UTOT pabOTHI: TIIATENEHO TPOBEPHTH,
BCE JIM BHIITOJTHEHO 110 HAMEYEHHOMY IIIaHy, He OBIIO JIN KaKUX-JIH0O0 OTCTYIUICHHH, a eCIIM OBUTH, TI0 KaKoif MpUYNHE OHH
npousouui. HyXkHO ocyIiecTBIsTh CAMOKOHTPOJIb, KOTOPBI SIBIISIETCS HEOOXOIMMBIM YCIOBHEM YCIEIIHOM yueObl. Eciu uto-To
OCTaJIOCh HEBBIMIOJIHEHHBIM, HEOOXOIMMO M3bICKaTh BPEMs JUIS 3aBEPIICHHS 3TOI 4acTH paboThl, He YMEHbIIas 00beMa HEIeIIbHOTO
IUTaHA.

Bce 3agaHus K IpaKTHYECKUM 3aHATHSIM, a TAKXKE 3a/IaHKs, BEIHECEHHBIE HA CAMOCTOSTEIBHYIO paboTy, pEKOMEHYeTCS BBIIONHATD
HENOCPEACTBEHHO 110CIIE COOTBETCTBYIOIICH TEMBbI JICKIIMOHHOTO Kypca. DTO CHOCOOCTBYET JIy4llIeMy YCBOCHHIO MaTepHuala,




MO3BOJISIET CBOEBPEMEHHO BBIBUTH U YCTPAHUTD «IIPOOEIBD) B 3HAHUAX, CHCTEMATU3UPOBATh paHee MPOHIEHHBIN MaTepHal, Ha eTo
OCHOBE IIPUCTYIIUTh K OBJIaJICHUIO HOBBIMU 3HAHUSAMH U HABBIKAMMU.
2 Meroandeckue peKOMEHJalMY 110 IOATOTOBKE K JIEKLUAM

OCHOBHBIMH BHJJaMH ayJIUTOPHOH paboThI 00y4atoIMXcsl SBISIOTCS JEKIMOHHbIE 3aHATHs. B Xo1e Jiekuuii npenojaBaTens uajaraer
U Pa3bsCHAET OCHOBHBIE, HAN0OJIEE CIIOXKHBIC TIOHSATHS TEMBI, a TAKXKE CBA3aHHbIC C HEHl TEOPETHUECKUE U IIPAKTHUECKHE
TpOOJIEMBI, 1aeT PeKOMEHAAINN Ha IPAKTHYECKHE 3aHATHSA, BMECTE C TEM, YeTKO (POPMYIHpPYyeT U YKa3aHWsI Ha CAMOCTOSTEIBHYIO
pabory.

B Xoze TeKIMOHHbIX 3aHATHH HEOOXOJMMO BECTH KOHCIICKTHPOBaHKe yueOHoro Matepuana. OOpaiars BHUMaHUE HA KaTErOpHH,
(hOpPMYIHPOBKH, PaCKPHIBAOIIHE COMICP)KaHNE TEX WM MHBIX SBJICHHUH U IPOIECCOB, HAYIHBIC BEIBOJBI U IIPAKTHIECKHE
PEKOMEHIaIINH, TIOJIOKUTEIILHBIA OIBIT B M3YUCHUH MPOOIIEM.

3HAKOMCTBO C AUCLHUILIMHON NPOUCXOMT YK€ Ha IIEPBOH JIEKIMH, TAE OT CTYJIEHTa TpedyeTcs He IPOCTO BHUMaHKE, HO U
caMocCTosATeNbHOE oopMiIeHHE KOHCTIeKTa. [Ipr paboTe ¢ KOHCIIEKTOM JIEKIMIT HEOOXOANMO YUUTHIBATh TOT (haKTOp, YTO OJHU
JIEKIINH JAI0T OTBETHI Ha KOHKPETHBIE BOIIPOCH TEMBI, IPYTHE — JIUIIE BBISBILIOT B3aHMOCBSI3H MEXK/TY SIBICHUSIMH, TOMOTast
CTYJCHTY HOHSTh TTyOMHHBIE TPOIECCH! PA3BUTHUS N3y4aeMOro peMeTa Kak B ICTOPHUIECKOM aCHeKTe, TaK U B HACTOSIIEE BpeMsl.
KoHcrnekTpoBaHye JEKIHUI — CIIOKHBII BHJ] By30BCKOH ayJJUTOPHOM pabOTHI, IPEAIIONATraolInii HHTEHCHBHYIO YMCTBEHHYIO
JIeATeNIbHOCTE CTyIeHTa. KOHCIIEKT SIBIISeTCs IOJIe3HBIM TOT/Ia, KOT/a 3aIllHCaHo CaMoe CYIIIECTBEHHOE H C/ICJIAaHO 3TO CAMHUM
00yJaroIIMCsl.

Lenecoobpa3Ho pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpallleHnH, ab0peBuaTyp u cuMBOIOB. OZHAKO MpH JanbHenen paboTe ¢
KOHCIIEKTOM CHMBOJIBI JIYUIlIE 3aMEHUTH OOBIYHBIMH CIIOBAMH JJIsl OBICTPOTO 3PUTEIILHOTO BOCIPHUATHS TEKCTA.

PaboTast Hag KOHCIIEKTOM JIEKIIHH, Bcerja HeoOX0IMMO HCIIONB30BATh HE TOJNIBKO YUeOHUK, HO U Ty JINTEPATypy, KOTOPYIO
JIOTIOJTHUTENIBHO PEKOMEHI0BAN JIEKTOpP. FIMEHHO Takas cephe3Hasi, KpOIOTIHBas paboTa ¢ JICKIMOHHBIM MaTepHaIoM MO3BOIHUT
riIyOOKO OBJIAJIETh TEOPETHYECKUMHU 3HAHUSIMHU.

3 MeTO,I[I/I‘-IeCKI/IC PEKOMEHAAINHA T10 TOATOTOBKE K MPAKTUYCCKUM 3aHATUAM

IIpakTHyYeCKHe 3aHATUS 3aBEPLIAIOT H3YYCHHE HauboJIee BaXKHBIX TeM Y4eOHON uciuIuTMHbL. OHHU CIIY)KAT AJIs 3aKPeIUICHHS
H3Y4YCHHOI'O Mare€puralia, pa3BUTHUA yMeHI/Iﬁ M HABBIKOB IIOJATOTOBKH OTOKJIAa0B, COO6IJ.[eHPII>i, HpI/I06peTeHI/I$I OIbITa YCTHBIX
Hy6HH‘{HBIX BbICTyHJ'IeHPIIZ, BCJCHUA NUCKYCCHUH, apTYMCHTAIIUU U 3allIUTHI BBIABUTAEMBIX HOHOX(GHHﬁ, a TaK¥XKe IJIs1 KOHTPOJIA
HperogaBareseM CTEICHN MOArOTOBICHHOCTH CTYICHTOB IO H3Y4aeMOH THCLHUILIHHE.

HpaKTH‘IeCKOC 3aHATHUC - 3TO 3aHATHE, IPOBOAUMOC I1OJ] pPyKOBOACTBOM MPCIIOAABATCIIS B yqe6H0171 AyJAUTOpPHH, HAIIPABJIICHHOC Ha
yriryOIeHne HaydHO - TEOPETHUECKNX 3HAHUH U OBIIaICHNE ONIPEAEICHHBIMI METOJAMH CaMOCTOATENIbHON paboThl. B mpomecce
TaKUX 3aHATHI BbIpabaThIBAIOTCS MPAaKTHUeCKue yMeHUs. [lepen mpakTHYecKUM 3aHITHEM CIIeyeT U3yIUTh KOHCIEKT JIEKIUH U
PEKOMCHIOBAHHYIO NPerojaBaTesieM JUTepaTypy, oopalias BHUIMaHHE Ha MPAKTHYECKOE IPUMEHEHUE TCOPHH ¥ Ha METOIHUKY
PEUICHNA TUIIOBBIX 3aJ1a4. Ha MMPAKTUYCCKOM 3aHATUH TJIABHOC - YACHUTH CBA3b PCIIAEMBIX 3a4a4 C TCOPETUUCCKUMU TTOJTOKCHUAMM.
Jlornyeckas cBS3b HCKHI/Iﬁ " MPAKTUICCKUX 3aHATHHI 3aKII04YaeTCs B TOM, 4TO I/IH(I)OpMaIlI/IH, TIOJIy4Y€HHas Ha JICKIMH, B IpoLecce
CaMOCTOSTENBHON PabOTHI Ha MPAKTHYECKOM 3aHATUH OCMBICIIHBACTCS U epepadaThIBACTCS, IPH IIOMOILM MIPEOAABATEIs
QHAIIM3UPYETCS 10 MeJIbYalIiX IT0APOOHOCTEH, OCIe Yero MPOYHO YCBaUBACTCSL.

CtpyKTypa NpakTUYECKOI'O 3aHATHUSA:

1. B Hauane 3aHITHSA Ha3BIBAETCS €0 TEMa, LICJIb U OTaIlbl IPOBEACHUS.

2. ITo Teme 3aHATHS IPOBOAMTCS Oecena, YTO HEOOXOIMMO 1JIsI OCO3HAHHOTO BBINOIHEHHUS IPAKTHYCCKOH paboThI (110 KOHTPOIBHBIM
BOIIPOCaM).

3. Ilepen yxoJ0M U3 ayJUTOPHUU CTYACHTHI HOJDKHBI HABECTH MOPAIOK Ha CBOEM pabodeM MecTe.




