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NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 21 efiepavibHde 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 XUMHYecKask TEXHOJIOTHsI IPHPOIHBIX SHEPTOHOCHUTENEH U YIIIepOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIE 3aHATH 12
caMoCTOsITeNbHAs paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3
— Uroro
Bup 3ansaTuii vy | PO

Jlexnuu 6 6 6 6
IIpakTuyeckue 6 6 6 6
Uroro ayn. 12 112 |12 |12
Konrakrnas pabora 12 |12 |12 |12
Cam. pabora 123 1123 1123 | 123
B Tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 144 1144 | 144 | 144




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_23 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2021, nporokos Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

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

IIpotokon ot 12.03.2025 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’IOFHﬁ;

1.6 | - IPUHIUIIOB OCYILECTBIICHUS BXKHEUIIINX XUMUYECKUX MTPOU3BOICTB.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

biok OIT: B1.0

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 Oo0oraleHue MoJIe3HbIX HCKOaeMbIX

2.2.2 |IoaroroBka K MpoleAype 3alIUThI M 3aIlIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

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

OIIK-4: Cnoco0eH o0ecnieunBaTh NpOBeeHHE TEXHOJOTHYECKOI0 Mpolecca, HCMoJab30BaTh TEXHHYECKHE CPeICcTBA 1S
KOHTPOJISI TAPaMETPOB TEXHOJOTHYECKOTO MPOIlecca, CBOMCTB ChIPbs H TOTOBOI MPOIYKIINH, OCYHIECTBJIATH U3MEHEHNE
MapaMeTpPoB TEXHOJOTHYECKOr0 Mpolecca NP M3MEeHEHHH CBOMCTB ChIPbsl, IOHUMATH NPUHIUIIBI PAa00THI COBPEeMEHHBIX
HHPOPMAIIMOHHBIX TEXHOJIOTHI U MCMOJIB30BATH UX IS pelieHust 3a1a4 npogeccHoHAIbLHOI 1eATeTbHOCTH,
NMPOEKTUPOBATH U Pa3padaThIBaTh NPOAYKIHIO, IPOLECCHI M CHCTEMbI

3HaThb:

OIIK-4-31 3HaTh
OCHOBHbBIE BU/Ibl PECYPCOB XUMHUECKOH TEXHOJIOTUHI

IIK-1: Cnioco0eH NMpoBOANTH AHAJIU3 ChIPbS, MATEPHAJIOB U FOTOBOI MPOIYKIIMH XUMHYECKOr0 MPOU3BOICTBA,
OCYIIECTBJISITH OLIEHKY Pe3yJIbTATOB aHAJIM3A, HCIOJIb3Ys HOPMATHBHbIE TOKYMEHTBI 10 Ka4eCTBY, CTAHIAPTH3AINHA U
cepTHUKAINA MPOIYKTOB W H3IeTHit

3HaTh:

TIK-1-31 3Hath
XUMHYECKHUE CXEMBbI TPOU3BOJICTBA OCHOBHBIX XUMHUYCCKHX BEIIIECTB

OIIK-4: Cnioco0eH o0ecnieunBaTh MPOBeIeHNE TEXHOJIOTHYECKOT0 MPOoIecca, HCMOJIb30BATh TEXHHYECKHE CPeICTBA LIS
KOHTPOJISI MAapaMeTPOB TEXHOJOTHYECKOT0 MPOLecca, CBOHCTB ChIPbsI M TOTOBOI MPOAYKIINHU, OCYIIECTBJSITH U3MEHEHHe
MapaMeTpoB TEXHOJOTHYECKOro Mpoiecca Mpu M3MeHEHUH CBOMCTB ChIPbsl, IOHUMATH NPUHIUIIBI PAa00THI COBPEMEHHBIX
HH(OPMAIIMOHHBIX TEXHOJIOTHII M HCIOJIH30BATH WX /IS PeleHns 32124 NPogecCHOHAILHOI 1eITeIbHOCTH,
NMPOEKTHPOBATH U Pa3padaThIBaTh NPOAYKIHUIO, MPOIECCHl H CHCTEMBI

YMmerb:

OIIK-4-Y1 ymeTn
TIPOM3BOJUTE PacyeThl, HEOOXOANMBIE ISl KOHTPOJIS ITapaMeTPOB TEXHOJIOTHIECKOT0 Mporecca

IIK-1: Cioco6eH npoBOAUTH AHAJIN3 CHIPbS, MATEPUATOB H TOTOBOMH MPOAYKIINHA XHUMHYECKOT0 MPOU3BO/ICTBA,
OCYLIECTBJIAITH OI[EHKY Pe3yJbTATOB aHAJIN3A, HCMO0JIb3Ysl HOPMATHUBHBIE IOKYMEHTHI M0 KA4eCTBY, CTAHAAPTH3AINH U
cepTuUKAINU NPOTYKTOB M H3J1ETUI

Ymerb:

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

OIIK-4: Cnoco0eH o0ecnieunBaTh NpOBeeHHE TEXHOJOTMYECKOI0 Mpolecca, HCMoJab30BaTh TEXHHYECKHE CPeICcTBA IS
KOHTPOJISI TAPAMETPOB TEXHOJOTHYECKOTO MPOIIecca, CBOMCTB ChIPbsl H TOTOBOI MPOIYKIINH, OCYHIeCTBJIATH U3MEHEHNE
MapaMeTPoB TEXHOJOTHYECKOr0 Mpolecca NP M3MEeHEHHH CBOMCTB ChIPbsl, IOHUMATH NPUHIUIIBI Pa00THI COBPEeMEHHBIX
HHPOPMAIMOHHBIX TEXHOJIOTHI ¥ MCMOJIB30BATH UX IS pelieHust 3a1a4 npogeccHoHAIbLHOI 1eATeTbHOCTH,
NMPOEKTUPOBATH U Pa3padaThIBaTh NPOAYKIHIO, IPOLECCHI M CHCTEMbI




Baanernb:

OIIK-4-B1 Bnaners
CrocoOHOCTBIO OCYIIECTBIATh TEXHOJIOTHYECKHUIT MPOLIECC B COOTBETCTBHH C PEIJIAMEHTOM

IIK-1: Cnoco6en NMPOBOJAUTH AHAJIU3 CbIPbi, MATEPUAJIOB U roToBoii NpOoAYKIMH XUMHYECKOI'0 MPOU3BO/ACTBA,

OCYIIeCTBJIATH OLECHKY Pe3yJIbTATOB aHAJIM34, HCI0JIb3YS HOPMATHBHbIEC JOKYMEHTBI 110 Ka4eCTBY, CTAHAAPTH3ALNH H
cepTU(UKALNY NPOIYKTOB M M31eTUIH

Baagers:

[IK-1-B1 Baagets
CIOCOOHOCTHIO MPOBOIUTH aHAITU3 CHIPhS, MATEPUAIIOB U TOTOBOM MPOIYKITUH XHMHUIECKOTO MIPOM3BO/ICTBA,

4. CTPYKTYPA U COAEPKAHUE

Kon
3aHATHSA

HaumeHoBaHMe pa3fesioB U
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

Yacos

DopmupyemMbie
HHIMKATOPHI
KOMIIeTeHIIH i

Jlutepartypa
H JJL
pecypchl

[Mpumeyanue

KM

Boinoan
sieMble
padoTsl

Paznea 1. Xumnueckas
TeXHO0JI0rHs1. XUMHYecKoe
NMPOU3BOJACTBO U XMMHUKO-
TEeXHOJOTHYeCKHUil mpouecc
(XTII). CoipbeBas 6a3a
XHUMHYeCKOH
NPOMBILITEHHOCTH.




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
MPOIYKT, TTOOOYHBIH
MPOAYKT, OTXOJIbI XHM.
[IpousBoacraa.

XTII. Knaccugukarys
XTII. Kpurepuu
3¢ deKTUBHOCTH
xuM.nponsBoacTBa U XTII:
TEXHUIECKHUE -
MPOU3BOIUTEIBHOCTD,
WHTEHCUBHOCTb, PACXOIHBIN
KO3 QHIIUEHT, BHIXO]T
MPOAYKTa, KAaYeCTBO
MIPOAYKTa, SKOHOMUUECKHUE —
ce0eCcTOMMOCTb,
MPOU3BOUTENBHOCTD TPY/A,
9KCIUTyaTallHOHHBIE —
HaJISKHOCTh, O€30I1aCHOCTH,
YyBCTBHUTEIILHOCTD,
YIIPaBISIEMOCTD; COIIHATBHBIE
— CTeNeHb aBTOMATU3aIMH U
MeXaHH3alluy,
HKOJIOTHUECKAs
6e30macHOCTh, 6e3BPETHOCTD
00CIyKHBaHMSI.

CeIpbeBast 6a3a XUMHIECKOH
MIPOMBIIIIJICHHOCTH.
Knaccugukamus ceipbsi.
OooramieHue ChIpbs.
[TpuHIUITEI OOOTaIIEHHS
TBEPIOTO ChIPbsi. BTopruHbie
MaTepHajIbHbIE PECYPCHI.
Bona B xummueckoit
MIPOMBIIIIIICHHOCTH.
Knaccugukarmst mpupoaHbIx
Boz. [TokazaTenu kauecTBa
Bozbl. [IpombliieHHast
BozomoArotoBka. OCHOBHBIE
OIlepaLyy 110 OUYHCTKE BOJBI.
MeToibl OYUCTKH CTOYHBIX
BoJ. BomooGopoTHEIE IUKITEL
OHepreruyueckas 0aza
XUMHYECKOMN
MIPOMBIIIIIICHHOCTH.
Bo3o6HOoBIsIEMBIE T
HEBO30OHOBIIsIEMbIE
SHEPTreTHYECKHUE PECYPCHI.
DHeprus B XMMUYECKOM
MIPOU3BOJCTBE. XUMHUYECKOE
tomuBo. CocTas.
DHepreTu4ecKue
XapaKTePUCTUKU: TEIUIOTa
Cropaus,
KapOIPOU3BOTUTEITHHOCTb.
DHEProTexXHOJOTUsl.
DHepProTexHOJI0rnIecKre

OIIK-4-31 IIK-
1-31

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




CXEMBI IPOU3BOACTBA.

/JTex/

1.2 Pacuer KOHCTaHT paBHOBECHS 2 OIIK-4-Y1 IIK JI1.1 JI1.3 P1
Y PABHOBECHOTO BBIXOJa -1-V1 J1.7
npoaykra /TIp/ JI1.8J12.1J13.

1
313233

1.3 CaMocTosTeNbHOE U3yIerHIe 20 OIIK-4-31 JIL.1J11.2
matepuaia B LMS Canvas no OIIK-4-Y1IIK J1.7
TeMe:Bupl 1 HICTOYHHUKHI -1-31 TIK-1-Y1 | JI1.8J12.1JI3.
SHEPTHH, UCTIONIB3YEMBIC B 1
XUMUYECKUX 212233

MIPOU3BO/ICTBEHHBIX
nporieccax. CornocraBiicHHE
MacITaboB U3MEHEHUS
pa3nu4HbIX (OPM SHEPTUU B
TUIIOBBIX MPOIIECcCax
XUMHYECKOH TEXHOJIOTHH.
KoHnenuus noixHoro
KCIOJIb30BaHUS
SHEPTETHYECKUX PECYPCOB.
DHEeProTeXHOIOTHIECKHE
cucremsl. /Cp/

Pa3gen 2. Odmmue
3aKOHOMEPHOCTH
XHMMHYEeCKHX NMPOLeccoB
PaBHoBecue B
TEXHOJIOTHYEeCKUX
npoueccax. Ckopoctb
NpeBpalleHus BelecTBa H
CKOpOCTh
peakuuu.IIpomMbinieHHbIH
KaTaJu3.




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
JI1.8J12.1J13.
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
JI1.8J12.1J13.
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.
OcobeHHOCTH
ammapaTypHOro ohopMIICHHS
KaTaJIUTHYECKUX MPOIECCOB.
buokaranuzaTopsl u
UMMOOMITH30BaHHBIE
dbepmentsr. /Cp/

10

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/

30

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
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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

Pasnea 5. IloaroroBka k
KOHTPOJbHBIM
MEpPONpUATHAM 1
BbINIOJIHSIEMbIM padoTam

5.1

O0BeM gacoB
CaMOCTOSITENIbHOM paboThI Ha
noarotoBky k KM /Cp/

52

O6beM yacoB
CaMOCTOSATEIbHON paboTH Ha
noarotoBky k BP /Cp/

5. ®OHJ OEHOYHbBIX MATEPUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, FK3aMeH U T.II), BONPOCHI JJIs1
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KoHnTponsHOe
MEpOTIPHSITHE

ITpoBepsiemble
UHJIUKATOPbI
KOMIIETEHIIUI

BOHpOCI)I JUJIA 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,
OHEepProTeXHOIOIMIECKUE CXEMBI IIPOU3BOJICTBA.

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 npeBpaiieHus ChIpbs. BBIX0 TPOAYKTOB. CKOPOCTh
XMMHKO-TEXHOJIOTHUECKHX IpolieccoB. Kunernueckas u
nuddy3noHHas 06IaCTH TEXHOIOTHYECKUX MporieccoB. COCoObI
YBEJIMUEHUS] CKOPOCTH IpOLECca.

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 npeBpaiieHus ChIpbs. BBIX0 TPOAYKTOB. CKOPOCTh
XMMHKO-TEXHOJIOTHUECKHX IpolieccoB. Kunernueckas u
nuddy3noHHas 06IaCTH TEXHOIOTHYECKUX MporieccoB. COCoObI
YBEJIMUEHUS] CKOPOCTH IpOLECca.

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 HJeabHOro cMmemienus. 16. KonraktHble annapatsl
(KA). Knaccudukamnms ux 1Mo COCTOSIHHIO KaTall3aTopa M PEXKUMY €ro
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 pacxonx HIBMEHHTOBOH PYIBI I CEPHOM KUCIOTHI i monydernst 1 T TiO , ecom comepxaHue THTaHA B
pyxne coctasuseT 24,3% (macc.), a ctenens pasnoxenus FeTiO u Fe O 89 %. B npousBoactse nmpumensiercs 80% cepHas
kuciaora ¢ 50% H30BITKOM OT TEOPETHYE-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 TEOPETHIESCKOTO MaTepralla i YMEHHE UX IPHUMEHSATH; HO JOITyCKarOTCs
HE3HAYNTEIbHBIC ONTHOKH, 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, COCTaBUTEIH

3arnaBue

Bubmmnorexa 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).
TEXHOJIOTHUECKHUX TTPOIIECCOB :
yueOHOe mocodue
JI1.7 | K.B. bpsiukun, A.1. O061ast xuMuyeckast TamoOo0B : Usnarenscteo ®PI'BOY BIIO
Jleontnenra, B.C. TeXHOJIOTHA B 2-x 4. Y. 2. : «TI'TY»,, 2012, URL:
OpexoB yaeOHOe mocobne 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, COCTABUTEITH 3ariaBue bubmoreka W3znarenbcTBO, TO, 371. aipec
JI2.1 |KyrenoB A.M.,Ea OO1as XuMHu4yeckas M.UKI] Akanemknaura, 2005,
T.M., bpenrapren TEXHOJIOTUS
M.
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmorexa M3narenscTBO, roa, 311. anpec
JI3.1 | benoycos B.B.. Teopus nporeccoB 1 M. UK MUCuC, 2008,
anmapaToB OYHUCTKH Ta3oB. : http://elibrary.misis.ru
VY4e6HO — MeToUUECKOe
rocobue Ne839
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas IeKTpOHHAS OMOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeyeHb NpOrpaMMHOro odecrneyeHust
1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
n.1 |- Odunmansusnii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
.2 |- Dnexrpornas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcuTeTcKas OubimoTeka onnaiih http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHareHue

133 VYuebnas ayIUTOpHs s 3adsatuil | Kommnekr  yueOHOM — mebenn  Ha 56 Mect  aus
JIEKITHOHHOTO THIIA, NPAaKTHYCCKUX | OOy4yarommMxcs, 1  CTalMOHAPHBI  KOMIBIOTEpP IS
3aHATHH MPEToJIaBaTeNs ¢ BBIXOJOM B HHTEPHET, MPOCKTOP, dKpaH

HAaCTEHHBIH, JIOCKa ayauToOpHas MeloBas, BeO Kamepa
Logitech, KOJOHKHM, JHIIEH3UOHHBIE MpOrpamMmel  MS
Office, MS Teams, antuBupyc Dr.Web.

134 Yuebnass  ayauropus i 3aHsaTwii | Kommnekr — ygeGHoM — mebGenmu  Ha 40 mect  gus
JICKITAOHHOTO THTIA, MPAaKTUYECKUX | OOyUaromuxcs, |  CTallMOHAPHBIA  KOMIBIOTEp  UIA
3aHATHN MPEToIaBaTelsi ¢ BBIXOJOM B HWHTEPHET, MPOEKTOpP, dKpaH

Ha INTaTUBE, JOCKAa ayIdWTOpHas MenoBas, BeO Kamepa
Logitech, KOJOHKH, JHIIEH3WOHHBIE MpOrpaMMbel  MS
Office, MS Teams, antuBupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOIIeKnus MUHEPATIoOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHbli Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
suckosumerp BIDK-1 0.34, 1 .

8. METOAUYECKHE YKA3AHUA JJISA OBYYAIOIIIUXCA

OO6yuaromumMcst HE0OXOIUMO 03HAKOMUTHCSI:

- ¢ cozepkaHueM pabodell mporpaMMsl TUCIUILIHHEI (Janee - PII/T), ¢ mensamu u 3agayaMu JUCHUILIIMHBL, €€ CBSI3SIMU C APYTHMHU
JUCIUILTMHAMHI 00pa30BaTeIbHOM IPOrPaMMBI, C OCHOBHOW H JOIOJIHUTEIBHOM JINTEPATYPOi, B YACTHOCTH C METOAMYCCKUMU
pa3paboTKamMH 110 JaHHOH TUCIUITIMHE, IMEIONITIMCS Ha oOpa3zoBaTenpHOM mopTaie LMS wu caiite kadenpsl, ¢ BuIamMn
CaMOCTOSATETbHON paboTHL

J71s yCHIeIHOro yCBOEHUs TEOPETUUECKOTO MaTeprana HeoOX0UMO PETYIISIPHO MOCEUIATh JIEKIIUH, aKTUBHO paboTaTh Ha
NPAaKTHYCCKUX 3aHATHAX U JaOOPAaTOPHBIX pabOTax, IePEUNTHIBATE JICKIIMOHHBIH MaTepHa, 3HAYUTEIbHOC BHUMAHUE YICIATh
CaMOCTOSATEITFHOMY H3y9E€HHIO TUCIIATUIHEL

ITosTOMy, BaXKHBIM YCIIOBHEM YCIIEITHOT'O OCBOCHHS AUCIUILUIMHBI 00YJaIOIIMHUCS SBIISCTCS CO3JaHUEe CHCTEMBI IPaBUIBHON
OpraHM3allly TPy, O3BOJISIONICH pacipeleluTh yueOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHU C TPahUKOM
00pa3oBaTENBEHOTO Mporiecca. boypIryio moMomnIs B 3TOM MOXET OKa3aTh COCTaBJICHHUE ITaHa pabOTHI Ha CEMECTP, MECSL], HEIEIIO,
JieHb. Ero Hamu4are mo3BOJIUT NOAYMHUTE CBOOOIHOE BpeMs IETsIM y4eObl, TPYIUThCs Ooee yenenrHo u 3¢ dexTuBHO. C Beuepa
BCErja HaJI0 pacnpenensTh padoTy Ha 3aBTpAIIHUI 1eHb. B KOHIIE KaKI0ro IHS 11e1ecoo0pa3Ho MOABECTH UTOT pabOoThI:
TIIATEIEHO IPOBEPHUTH, BCE JIH BBITIOIHEHO 110 HAMEYEHHOMY IUIaHy, He OBUIO JIM KaKUX-JTHOO0 OTCTYIUICHHH, a €CJI OBUIH, IO KaKOH
MpUYUHE OHH IpOon30nuTH. Hy)XXHO 0CYyIIeCTBIATE CAMOKOHTPOIb, KOTOPHIH SBISETCS HEOOXOIMMBIM YCIIOBHEM YCIICITHOH yIeObI.
Ecnn 4T0-TO 0CTanoCh HEBHINOTHEHHBIM, HEOOXOAUMO H3BICKATh BPeMs [T 3aBEpIICHHS 3TON YacTH paboThl, HE yMEHbIIas
o0BbeMa HeJIeTbHOTro IJIaHa.

Bce 3amaHus kK IpaKTHIECKUM 3aHATHAM, a TAK)XKe 3aJJaHNs, BEIHECEHHBIE HAa CAMOCTOSATENBHYIO paboTy, pEKOMEHYeTCs BBIIOHSATD
HEMIOCPEACTBEHHO 1IOCIIE COOTBETCTBYIOIIEH TEMBI IEKIIHOHHOTO Kypca. JTO CIOCOOCTBYET JIydIIeMy YCBOCHHIO MaTepHuaa,
MO3BOJISIET CBOEBPEMEHHO BBISIBUTH U YCTPAHUTH «IPOOEIIbI» B 3HAHUAX, CUCTEMAaTH3UPOBATh paHee NMPOHICHHBIA MaTepuall, Ha ero
OCHOBE IPUCTYNHUTh K OBJIAJICHUIO HOBBIMU 3HAHUSMH U HaBBIKAMHU.

2 MeroandecKkue peKOMEHAAINH T10 MTOJATOTOBKE K JIEKIIMSIM

OCHOBHBIMH BHJJAMH ayJIUTOPHOH paboThI 00y4atoIuXcsl SBIIOTCS JIEKIMOHHbIE 3aHATHs. B Xone nekuuii npenopasarens
W3JIaraeT M pa3bsICHACT OCHOBHBIE, HAHOOJIee CII0KHBIC TIOHATHS TEMBI, a TAKXKE CBI3aHHBIC C HEW TEOPETHYECKUE U TPAKTHIECKUE
poOJIEMBI, 1aeT PeKOMEHAAINN Ha IPAKTHYECKHE 3aHATHS, BMECTE C TEM, YeTKO (POPMYIUpPYyeT U yKa3aHHUs Ha CAMOCTOSTEIIEHYIO
pabory.

B Xoze neKIMOHHBIX 3aHATHH HEOOXOJMMO BECTH KOHCIICKTHPOBaHHE ydeOHOoro Matepuana. O0paiars BHIMaHUE HA KaTErOpHH,
(hOpMYIHPOBKH, PaCKPHIBAIOIIHE COJICP)KaHNE TEX WM MHBIX SBJICHHUH U IPOIECCOB, HAYYHBIC BEIBOJBI U IIPAKTHYECKHE
PEKOMEHIallNH, TIOJIOKUTEIBHBIA OIBIT B H3YUCHUH MPOOIIEM.

3HAKOMCTBO C AUCLHUILIMHON IPOUCXOMT y)K€ Ha TIEPBOH JIEKIMH, TAE OT CTYJIEHTa TpedyeTcs He IPOCTO BHUMAHKE, HO U
caMocTosATeIbHOE oopMIteHrne KoHcnekTa. [Ipu paboTe ¢ KOHCIIEKTOM JISKIIHI HE0OXOANMO YIUTHIBATh TOT (haKTOp, YTO OTHH




JIEKIIUH JAIOT OTBETHI HAa KOHKPETHBIE BOIIPOCHI TEMBI, PYTUE — JIUIID BBISBIISIIOT B3aMMOCBSI3U MEXKY SIBICHUSIMHU, TOMOTast
CTYAEHTY HOHATH ITyOMHHBIC IPOLIECCHI Pa3BUTHS M3y4aeMOT0 IIpeMeTa Kak B HICTOPHYECKOM acleKTe, Tak U B HACTOSIIEE BPEMS.
KoHcnekTipoBaHue JIEKIUI — CIIOKHBIA BHJ] By30BCKOH ayITUTOPHOM paOOTHI, IPEIIONATaloNIii HHTCHCUBHYIO YMCTBEHHYIO
JIeATeIIbHOCTD CTy/eHTa. KOHCIIEKT SIBIIeTCS IMOJIE3HBIM TOTAA, KOT/A 3aIllMCaHO CaMOe CYIIECTBEHHOE H CICNIAHO 3TO CAMHUM
00yJaroummcesl.

Llenecoobpa3Ho pazpaboraTh COOCTBEHHYIO CHCTEMY COKpPAILCHUH, ab0peBraTyp n cuMBooB. OHaKo NpH AayibHemei padore ¢
KOHCIIEKTOM CHMBOJIBI JIy4IIle 3aMEHUTh OOBIYHBIMH CIIOBAMH JJISI OBICTPOTO 3PUTEIBHOTO BOCTIPHATHS TEKCTA.

PaboTast Hag KOHCIEKTOM JIEKLIUH, Bcerjja HeoOX0IMMO UCTIONB30BaTh HE TOJIBKO YUeOHHK, HO U Ty JINTEPATypy, KOTOPYIO
JIOTIOJTHUTEIILHO PEKOMEH/I0BaJ JIEKTOp. IMEHHO Takas cepbe3Has, KpOIoTIIMBas paboTa ¢ JIEKIMOHHBIM MaTepHaIOM IT03BOIUT
TITyOOKO OBIIAICTh TEOPETHUSCKAMH 3HAHUSIMH.

3 Meroandeckre peKOMEHJAIMY 10 TTOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM

IIpakTHyeckne 3aHITHS 3aBEPIIAIOT H3YUeHHE HanOoee BAYKHBIX TeM YIeOHOH TUCIUTUTMHBL. OHU CIYKaT JUIS 3aKpeTICHUS
W3y4eHHOTO MaTepuana, pa3BUTHI yMEHUH U HABBIKOB MOATOTOBKH AOKJIA10B, COOOIIEHHH, TPUOOPETEHHUS ONBITa YCTHBIX
MyOJNMYHBIX BBICTYIUICHHH, BEICHUS TUCKYCCHHU, apTYMEHTAIIMH U 3aIUTHI BBIJIBUTACMBIX MOJOXKSHUH, a TAKKe ISl KOHTPOJIS
MPETOIaBaTENIeM CTEIIEHH MOATOTOBICHHOCTH CTYACHTOB 110 M3y4aeMOi TUCIIUTUIAHE.

IIpakTHyeckoe 3aHATHE - OTO 3aHATHE, POBOIUMOE ITOJT PYKOBOJCTBOM IPETOIaBATENS B YUeOHOW ayAUTOPHH, HAIIPABICHHOE Ha
yriryOJieHHEe HayqHO - TEOPETHUYCCKUX 3HAHUIT U OBIIA/ICHUE ONPEACICHHBIMI METOJAMU CAMOCTOSATENIbHOM paboThl. B mpomecce
TaKUX 3aHATHH BBIPaOATHIBAIOTCS PAKTHYECKHE yMeHHMs. [Iepe/ MpakTHYeCKUM 3aHATHEM CIICAYeT H3YIHTh KOHCIICKT JICKIINU U
PEKOMEHIOBaHHYIO TPEToIaBaTesieM JINTepaTypy, oOparias BHUMaHHE Ha MMPaKTHYECKOEe MPIMEHEHNE TEOPHH U Ha METOTUKY
pelleHys TUIIOBBIX 3a7ad. Ha mpakTHuecKoM 3aHATUU TJIaBHOE - YICHHUTH CBSI3b PEIIaeMbIX 33/1a4 ¢ TEOPETUIECKUMHU
TIOJIO>KCHUSIMU.

Jlormueckas CBSI3b JISKITUHA U TPAKTHUECKUX 3aHATHH 3aKJII0YACTCS B TOM, YTO MH(POPMAITHSI, TIOTy4SHHAs Ha JICKIIUH, B TIPOIIECCEe
CaMOCTOSITENILHOM pabOThI HA MPAKTHYECKOM 3aHATUH OCMBICITUBAETCS U TiepepadaThIBAeTCsl, IPH MOMOIIH MTPETIOIaBATEIIS
aHAJHM3UPYETCS 10 MEIbYalIlInX MOAPOOHOCTEH, OCIE Yero MPOYHO YCBAHBACTCSI.

CrpyKTypa NpaKTHYECKOTO 3aHSATHS:

1. B Havase 3aHATHS Ha3BIBACTCS €T0 TeMa, IeNTb M ATAITBI IPOBEICHHUSI.

2. o Teme 3aHATHS POBOAUTCS Oecea, YTO HEOOXOAMMO Il OCO3HAHHOTO BBIIMOTHEHHUS MPAKTHUECKON paboTHI (110
KOHTPOJIBHBIM BOIIPOCAaM).

3. [lepen yxoIoM U3 ayTUTOPHUH CTYIACHTHI JOJKHBI HABECTH TIOPSIOK HA CBOEM pabodeM MeCTe.




