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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 o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 5
ayJUTOPHBIE 3aHATH 51
caMoCTOsITeNbHAs paboTa 66
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Uroro
Henens 19
Bun 3anaruit i | PO | VI PII

Jlexmun 17 |17 (17 |17
JlabopaTopHsbie 17 |17 |17 |17
IIpakTuyeckue 17 (17 |17 |17
Uroro ayx. 51 |51 |51 |51
Konrakrhas pabora 51 |51 |51 |51
Cam. pabora 66 |66 |66 |66
B Tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 | 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 texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi 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" 30.11.2022, nporokon 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’IOI‘Hﬁ;

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 |IIpou3BoAcCTBEHHAs IPAKTHKA

222 XUMHYECKasi TEXHOJIOTUS TOIUIMBA U YIIIEPOAHBIX MaTEPpUAIOB

2.2.3 |IloaroroBka K MpoIeAype 3alUThI M 3aIlIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

3. PE3YJIBTATBI OBYYEHUMS 1O JTUCIUAIIJINHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIETEHIIUAMHU

OIIK-4: Cnoco0eH obecnie4yuBaTh NPOBeJeHUE TEXHOJIOTHYECKOro Npolecca, HCIoJb30BATh TEXHHYECKHe CPeACTBA I
KOHTPOJISI TAPaMeTPOB TEXHOJIOTHYeCKOro NMpolecca, CBOHCTB ChIPbsl H TOTOBOI MPOIYKIMH, OCYIIECTBJIATH U3MEHEHHe
NMapaMeTPOB TEXHOJOTHYECKOro MpoIecca MPH H3MEeHEeHHH CBOWCTB ChIPbSI, IOHMMATh MPHHIIUIBI PA00THI COBPEeMEHHBIX
HHGOPMAIMOHHBIX TEXHOJIOTHIT M HCIOJIB30BATH UX /IS PelleHus 32124 NpodecCHoOHAILHOI e TeIbHOCTH,
NMPOEKTHPOBATH U Pa3padaThIBaTh NPOAYKIHUIO, IPOLECCHl U CHCTEMbI

3HaTb:

OIIK-4-31 3Hath
OCHOBHbBIE BU/Ibl PECYPCOB XUMHUECKOH TEXHOJIOTHUHI

IIK-1: Cnioco0eH NpoBOANTL AHAIU3 ChIPbSl, MATEPHAJIOB U FOTOBOM NPOJIYKLIMH XUMHYECKOr0 IPOU3BO/ACTBA,
OCYIIeCTBJIATH OLEHKY Pe3yJIbTATOB aHAJIN3A, HCI0JIb3YS HOPMATHBHbIE JOKYMEHTBI 110 Ka4eCTBY, CTAHAAPTH3AIMH H
cepTUGUKANNH TPOAYKTOB M U31eJIHIl

3HaTh:

TIK-1-31 xumHuueckue cXxeMbl IPOU3BOJICTBA OCHOBHBIX XUMHUECKHX BEIIECTB

OIIK-4: Cnoco0eH o0ecnieunBaTh MPOBeeHNE TEXHOJOTHYECKOT0 MPOoIecca, HCMOJIb30BATh TEXHHYECKHE CPECTBA LIS
KOHTPOJISI MAapaMeTPOB TEXHOJOTHYECKOT0 MPOLecca, CBOHCTB ChIPbsI M TOTOBOI MPOAYKIINHU, OCYIIECTBJISITH U3MEHEHHe
MapaMeTpoB TEXHOJIOTHYECKOro Mpoiuecca Mpu M3MeHEHUH CBOMCTB ChIPbsl, IOHUMATH NPUHIUIIBI PA00THI COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHII M HCIOJIB30BATH WX /IS PelleHNns 32124 NPo¢ecCHOHAILHOI IeITeIbHOCTH,
NMPOEKTHPOBATH U Pa3padaThIBaTh MPOAYKINIO, MPOIECCHl M CHCTEMBI

YMmerb:

OIIK-4-Y1 ymeTn
HPOU3BOIUTE PACUCTHI, HEOOXOANMBIE ISl KOHTPOJIS TapaMeTPOB TEXHOJIOTNYECKOTO MPOLecca

IIK-1: Cioco6eH npoBOAUTH AHAJIN3 CHIPbS, MATEPUATOB H TOTOBOM MPOAYKIINHA XHUMHYECKOT0 MPOU3BO/ICTBA,
OCYLIECTBJISITH OI[EHKY Pe3yJbTAaTOB aHAJIN3A, HCIO0JIb3Ysl HOPMATHUBHBIE IOKYMEHTHI M0 KA4eCTBY, CTAHAAPTH3AINH U
cepTuUKAINY NPOTYKTOB M U31ETHI

Ymerb:

[IK-1-Y1 YmeTh
OCYILIECTBIISITh OLIEHKY Pe3yJbTaTOB aHAJIN3a ChIPbs, MATEPUAJIOB U TOTOBOM MPOIYKIIUU




OIIK-4: Cnoco0eH obecnie4uBaTh NPOBeJeHUE TEXHOJIOTHYECKOr0 Npolecca, HCloJ1b30BaTh TEXHHYECKHe CPeCTBa JIA
KOHTPOJISI TAPaMeTPOB TEXHOJIOTHYeCKOro NMpolecca, CBOHCTB ChIPbsl H TOTOBOI MPOIYKIMH, OCYIIECTBJIATH U3MEHEHHe
NMapaMeTPOB TEXHOJOTHYECKOro Mpolecca MPH H3MEHEeHHH CBOWCTB ChIPbsI, IOHMMATh NPHHIUIBI PA00THI COBPEeMEHHBIX
HHGOPMAIMOHHBIX TEXHOJIOTHIT M HCIOJIB30BATH UX /IS PelleHus 32124 NpodecCHoOHAILHOI e TeILHOCTH,
NMPOEKTHPOBATH U Pa3padaThIBaTh NPOAYKIHUIO, POLECCHI M CHCTEMbI

Baanernb:

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

IIK-1: Cnioco0eH nNpoBOANTL AHAJIU3 ChIPbSl, MATEPHAJIOB U FOTOBOM NPOIYKIIMH XUMHYECKOr0 IPOU3BO/ACTBA,
OCYIIeCTBJIATH OLEHKY Pe3yJIbTATOB AHAJIN3A, HCI0JIb3YS HOPMATHBHbIE JOKYMEHTBI 110 Ka4eCTBY, CTAHAAPTH3AIMHA H
cepTHGUKANNH TPOAYKTOB M U31eJIHIl

Baagern:

T1IK-1-B1 Bnagers
CIOCOOHOCTHIO MMPOBOIUTH aHAITU3 CHIPhsS, MATEPUAIIOB U TOTOBOM MPOIYKITUH XMMHUYECKOTO MPOU3BO/ICTBA,

4. CTPYKTYPA U COAEPKAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H JJL. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. XumMuueckas
TEXHOJI0THs. XHMHYEeCKoe
NMPOM3BOJACTBO 1 XMMMKO-
TeXHOJIOTHYecKHii mpouecc

(XTID).

1.1 IToHATHE XMMUYECKOH 5 2 OIIK-4-31 IIK- | JI1.1JI1.2
TEXHOJIOTHH. XUMUYECKOE 1-31 JI1.5 JI1.6
MIPOU3BOJICTBO. JI1.7
Uepapxuueckas opranusarust JI1.8J13.1
IIPOLIECCOB B XUMHUECKOM 0102233
MIPOU3BOJICTBE.

MounexynsipHbIil ypOBEHbD,
YPOBEHB MaJIOTO 00BeMa,
YPOBEHB ITOTOKA, YPOBEHB
peakTopa, ypoBeHb CUCTEMBI.
MarepuanbHble OObEKTHI B
XHMHYECKOM MPON3BOJICTBE:
ChIpb€, IPOMEKYTOUHBIN
MPOAYKT, TOOOUHBIN
MIPOAYKT, OTXOJbI XUM.
ITpounssoacrsaa.

XTII. Knaccudpukamus XTII.
Kpurepuu spdexkruBHOCTH
xum.npounssoacTsa u XTII:
TEeXHUYIECKHUE -
MIPOU3BOIUTEIBHOCTD,
MHTEHCUBHOCTb, PACXOIHBIN
K03(PUIMEHT, BBIXOJ
MPOAYKTa, KAUeCTBO
MIPOAYKTA, SKOHOMUUECKHUE —
ce0eCTOMMOCTb,
MPOU3BOIUTEIFHOCTE TPY/A,
9KCIUTyaTallHOHHBIE —
HaJISKHOCTB, O€30ITaCHOCTH,
YYBCTBUTEIIFHOCTE,
YIIPaBISEMOCTh; COLUATBHBIE
— CTENEeHb aBTOMATU3aLUH U
MeXaHU3alnH,
9KOJOTHUYECKAs
6e30macHOCTb, 0€3BPEAHOCTD
0o0cyXKHBaHMS.

/JTex/

Pa3gen 2. CoipbeBasi 1
JHepreruyeckas
noacucremblr XTC




2.1

CeIpbeBast 6a3a XUMHYECKOH
MIPOMBIIIJIEHHOCTH.
Krnaccudukanms cepbs.
OboramieHue CBIpbSI.
[Tpunune! oborameHus
TBEPIOTO ChIpbs. BTopuuHble
MaTepHaIbHBIE PECYPCHI.
Bona B xumuueckoit
MIPOMBIIIIJIEHHOCTH.
Krnaccudukanms npupoassx
Boa. [lokazarenu kauectBa
Bozbl. [IpombliieHHas
BozonoAroroska. OCHOBHbIE
OTIepaIyH 110 OYUCTKE BOIBI.
MeTobl OUUCTKH CTOYHBIX
BoJI. BOomooGOpOTHBIE IUKITBL.
OHeprerndeckas 6aza
XUMHUYECKOH
MPOMBIIIIJIEHHOCTH.
Bo3o6HOBIsIEMBIE U
HEBO300HOBIISIEMBIE
SHEPreTHYECKUE PECYpPCHI.
DHeprus B XUMHUYECKOM
TIPOU3BOJICTBE. XMMHUECKOE
tomuBo. CocTas.
DHepreTuveckue
XapaKTEePUCTUKU: TEIUIOTa
CropaHus,
JKapONPON3BOAUTENLHOCTD.
DHEeproTexXHONOrusl.
DHEProTeXHOJOTHYECKHE
CXEMBI IPOHU3BOJICTBA.

/Jlex/

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

JI1.1 J11.6
JI1.7 J11.8
0109233

2.2

Nel Ananu3 TEXHHYECKOH U
IMUTHEBOU BOJBI
oTpeneNieHne )KeCTKOCTH
(oOmieid, KaabIMEBOH,
MarHueBoi, KapOOHATHOM,
HekapOOHATHON); yMATdeHHe
BOJIBI; OTIpEICIICHIE
XJIOPUAOB, CYIb(aToB,
OKMCIIIEMOCTH BOJBI,
oTpereNieHne Jkene3a u
(henonos, XIIK B cTrouHoi
BOJIC).

/J1a6/

MK-1-¥1 IIK-1
-Bl

JI1.1J13.1
0103233

P1

23

Nel

Pacyer KOHCTaHT paBHOBECHS
U PaBHOBECHOT'O BBIX0J1a
npoxaykra /TIp/

OIIK-4-Y1 IIK
-1-V1

J1.7
JI1.8J12.2J13.
1
01090233

P5

2.4

CaMoCTOSTEIbHOE U3yUErHUe
Mmarepuana B LMS Canvas o
Teme:Bubl 1 HCTOYHUKH
SHEPTUH, UCTIOTb3YeMbIC B
XUMHYECKUX
MIPOU3BOJCTBEHHBIX
nporeccax. ConocraBiieHue
MacimTaboB U3MEHEHUS
Pa3MUYHBIX (OPM SHEPTUU B
TUIOBBIX MPOLIECCAX
XUMHYECKON TEXHOJIOTHH.
Konuenmus monaoro
WCTIOb30BaHU
SHEPreTHYECKUX PECYPCOB.
DHEProTeXHOJOTHYECKHE
cucremsl. /Cp/

10

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

JI1.4 J11.7
JI1.8J12.1J13.
1
01030233




Pazgen 3. Oomue
3aKOHOMEPHOCTH
XMMHUYECCKHUX npoueccmz
PaBHoOBecHe B
TEXHOJOTHYECKHX
npoueccax. Ckopoctb
npeBpaiieHust Belecrsa u
CKOPOCThH peakIuH.

3.1

TepmoanHaMuka
XUMUYECKUX MPEBPALICHUH.
HampaBieHne XuMH4eCKux
peakuuii. I3menenue
sHepruu ['ub6ca B xone
peakuuu. YpaBHeHUe
nzotepmbl Bant- ['odda.
PaBHoBecue B
TEXHOJIOTHUECKUX
nponeccax. [Ipunnun Jle-
arense. CrocoOsr
CMEILEHHUs] PAaBHOBECHS.
CrerneHb peBpaeHus
CBIPBS. BEIXOJ MPOJIYKTOB.
CKOPOCTb XUMHUKO-
TEXHOJIOTHUECKUX
npoueccoB. Kunernueckast u
nuddysnonHas obmactu
TEXHOJIOTHUECKUX
nporeccoB. CriocoOsI
YBEJIMUCHHUS CKOPOCTH
mpoiiecca.
MUKpOKUHETHYECKUE
(haKTOPBI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOU
peakuuu. 3aBUCUMOCTh
CKOPOCTH PEaKINH OT
KOHIICHTPAIIUN PEarcHTOB.
Kunernueckoe ypaBHeHue.
YacTHblid 1 00IIHiA TOPSTIOK
peaKIuy (ISt DIIEMEHTapHBIX
1 GOpMaIbHO MPOCTHIX
peaxuuii).
Juddepenimanpaas
CETICKTUBHOCTb.
3aBHCUMOCTH CKOPOCTH
peakuuu OT TeMIepaTyphl.
DHeprus akTUBaLUU.
VYpasuenue Appenuyca.
Karanuzatopsl.

/J1ex/

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

JI1.2J11.3
JI1.6 JI1.7
JI1.8
013233

32

Ne2

[lonyuenue u ananus cosen
(aHANU3 CBHIPBS, pacyeT
KOJINYECTBA UCXOIHOTO
CBIPbS, IPOBEACHNE CUHTE3a,
aHaJIM3 NOITy4EeHHOTO
HOpPOIYKTa, ONpefeIcHHe
BBIXO/1a IPOAYyKTa). /J1ab/

IIK-1-V1 IIK-1
-B1

J3.1
33

P2

33

Ne2

Penrenue 3amau o
OTIPEAEITCHHIO PACXOIHBIX
HOPM CBHIPBSI Ha
HPOU3BOJICTBO TIPOYKTOB
OCHOBHOT'O OPTraHUYECKOTO U
HEOpraHIMIeCKOTO

cunresa. /IIp/

OIIK-4-V1 IIK
-1-V1

J1.7
JI1.8J12.1J13.
1
0102393

P6




Paznen 4. lIpombILIeHHBIIH
KaTaJu3

4.1

[IpombIlIIIEHHBIN KaTaIH3.
OCHOBHEBIC CTaIHH
reTeporeHHo-
KaTaJUTHYECKUX MPOLIECCOB.
KonrakTHble Maccel. X
COCTaB.

OCHOBHBIE TEXHOIOTHUECKHE
XapaKTePUCTUKH TBEPJIbIX
KaTaJu3aTOpOB: aKTHBHOCTH,
TeMIIepaTypa 3a)KUTaHus,
CEJICKTUBHOCTb, IOPUCTOCTb,
YCTOWYHBOCTH K KOHTAKTHBIM
S7aM.

/JIex/

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

JI1.2 J11.5
JI1.7 J11.8
0103233

4.2

CaMocTosTeNnbHOE U3yUYerHue
Matepuana B LMS Canvas no
teme: I IpoMbInIeHHBIH
katanus. [[pon3BoaCTBEHHbIE
MIPOLIECCHI C IPUMEHEHUEM
TBEPJBIX, KUIKUX U
ra3000pa3HbIX
KaTaJnu3aTopoB.
OcobeHHOCTH
anmapaTypHOro o(hOopMIICHHS
KaTaIUTHYECKUX MPOLIECCOB.
Buoxaranuzaropsl u
MMMOOWITH30BaHHBIE
dbepmentsr. /Cp/

19

OIIK-4-31 IIK-
1-31 MIK-1-V1
IIK-1-B1

1.4
JI1.8J13.1
0109233

Paznen 5. Xumnueckue
peakTopsbl

5.1

ITpomblnIeHHbIE
XIMHYECKHE PEaKTOPEL.
Krnaccudukanms XuMHIECKHX
PEaKTOpOB: O cocoly
OpraHU3alHHU MIPOLECCa; 110
XapaxTepy TEIIOBOTO
pexuMa; 1o XapakTepy
JIBH)KEHUS] KOMIIOHEHTOB.
CpaBHeHue 3ppeKTHBHOCTH
paboTHI peakTOPOB
UJICTEHOTO BBITECHEHHS U
UJICaTbHOTO CMELICHUS.
Konraxtasie anmapats! (KA).
Knaccugukamms ux mo
COCTOSIHMIO KaTaJIu3aTopa 1
PEXKHUMY €r0 JBHKCHHS.
IMokazaTtenn padoter KA:
BpeMsi KOHTaKTa, 00beMHast
CKOPOCTb, yAEIbHASL
MPONU3BOIUTEIFHOCTE.
/JTex/

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

JI1.5 J11.6
J1.7
JI1.8712.1
013233

Pasgen 6. Xumuko-
TEXHOJIOrH4eCKHe CHCTEMBI
(XTO)




6.1

XHUMHKO-TEXHOJIOTUYECKHE
cuctemsl (XTC). CtpykTypa
XTC. Knaccnduxarus
moneneit XTC.
KauectBennsie mogenu XTC
(byHKIIMOHATIBHBIE,
CTPYKTYpHEBIE, ONlepaTOpHBIE,
TEXHOJIOTHUECKHE CXEMBI).
MareMaTHYeCKUE MOJICITH
XTC ( Tonmonoruueckue,
CTPYKTYpHBIE OJIOK-CXEMBI,
CETEBbIC)

THITBI TEXHOJTOTUIECKHX
CBsI3EH MEX]y 2JIEMEHTaMU
XHUMHUKO-TEXHOJIOTMYECKOM
CHCTEMBIL.

Pacuer XTC.
MarepuanbHEIi OanaHc.
[TpUHLIHUIBI COCTABICHHS
MaTepuaJbHOro Oananca
XUMHKO-TEXHOJIOTHUECKOTO
mporecca.

DHepreTu4ecKuii (TeroBomn)
Oamanc. [TpunIum ero
COCTaBJICHUS

Ananus, CHHTE3 U
ontumusanus XTC.

/JTex/

OIIK-4-31 IIK-
1-31 [IK-1-V1
[IK-1-B1

JI1.3 J11.6
1.7
JI1.8J13.1
012233

6.2

Ne3

TemnoBbIe pacueThl XUMHKO-
TEXHOJIOTUYECKHX
nponeccos /T1p/

OIIK-4-Y1 IIK
-1-V1

JI2.1J12.2
013233

P7

6.3

MHoOroBapruaHTHOCTb U
CJIO)KHOCTB pelIeHHs 3a7auu
CUHTE3a Y ONTUMU3ALUU
TEXHOJIOTHYECKON CXEMBI
COBPEMEHHOTO KPYITHOTO
XHUMUYECKOTO MPOU3BOJCTBA.
[IpuHIMI MHOTOCTaIMIHHOCTH
XIMHYECKOH nepepaboTKh
WCXOJIHOTO CHIPbS B
KOHEYHBIE (IIEJIeBHIC)
TIPOTYKTEI.

OnrTuManbHOE BapbUPOBAHUE
croco00B BBOJIa PEarcHTOB B
PEaKIMOHHYIO 30HY U BBIBOJIA
MPOIYKTOB U3 HEE.
CrpyKkTypHas opra-HHU3aIHs
MPOLIECCOB TEIUIOOOMEHA U
BCIIOMOTATEIbHBIX IIOTOKOB
TEIJIOHOCHUTENIEH B
COBpPEMEHHBIX
TEXHOJIOTMUECKUX CHUCTEMAX.
INoncucrems! KOHTPOIIS U
YIIpaBIeHUS
TEXHOJOTMYECKUMU
npoueccamu. Bubt
TEXHOJIOTHUECKOTO aHaJIH3a
Ha XUMHYECKHUX
HOPEANPUATUSX.

/Cp/

18

OIIK-4-31 IIK-
1-31

JI1.4 J11.7

JI1.8J12.2J13.

1
01090233

Pasnen 7. Baxkneiiimue
NMPOMbILILTEeHHbIE
XHMHIYeCcKHe MPOU3BOACTBA




7.1

ITpoussoacTBO Bogoponaa
KaTaJIMTUYECKON KOHBEpCUEN
MeTaHa IPUPOJHOIO rasa ¢
BOJISTHBIM ITapOM.

OuncTKa NIPUPOTHOTO rasa oT
CEPHUCTBIX COEIMHEHUI.
CuHTE3 aMMHaKa U3 a30Ta U
BOAOpOJa. Y CIIOBUS CUHTE3A.
[IpounzBoacTBo a30THOI
KHCITOTHI
(KOHIIEHTPHPOBAHHOU H
pa3baBIeHHOM)
[IpounzBoacTBo cepHOi
KHCIIOTHI KOHTAKTHBIM
MeTo10M. OCHOBHBIE CTaIHH
Ipoliecca U yCJIOBUS UX
npoBeneHus. [IpenMyniecTBo
neueit KC (xurmsmiero ciost)
MIPU OCYIIECTBICHUN
npolecca 00ura KojauenaHa
nepes APYruMHu TUTIAMA
neyvei.

[IpounzBoacTBo cepHoit
KHCJIOTHl HUTPO3HBIM
METOOM.

[IpousBoacreo GocdopHoit
KHCIIOTHI (TEPMUYECKUI U
SKCTPAKIIUOHHBIN METOJIBI)
[Ipou3BoacTBO aMMua4HoOM
CEJIUTPHL.

/JTex/

OIIK-4-31 IIK-
1-31

J1.4 J11.7
JI1.8J12.1
01030233

72

ITponsBoncTBo amMmmodoca.
ITpoussoacreo
cynepdocdara

OCHOBHBIC HATIPaBJICHUS
MPUMEHEHHS
JNEKTPOXUMHUIECKUX
npou3BoACTB. [lepBruHbIE U
BTOPHUYHBIC XHMHYECKHE
HCTOYHHKH 3JIEKTPOIHEPTHH.
[Ipenmymiecta
AEKTPOXUMHICCKUX
TIPOU3BOJICTB TIEPEs
XUMHYECKUMH.
TeopeTuueckne OCHOBBI
HIIEKTPONIN3a BOIHBIX
PacTBOPOB U PaCILIABICHHBIX
cpen. Beixon mo Toky,

K03 pHIHEHT
HCTIONIb30BaHUS SHEPTUH U
OanmaHc HampsHKEHUH.
ONeKTpOXUMHUUECKOE
MIPOM3BOJICTBO XJIOPA U
KayCTHYECKOU COMBIL.
OcCHOBHBIE CTaIUH IpolEecca
MPUTOTOBJIEHHS U OUYUCTKU
paccoma. DIeKTpoiIn3
BOJHBIX PaCTBOPOB XJIOPHUIA
HaTpusl.

/Cp/

19

OIIK-4-31
OIIK-4-B1 IIK-
1-31 I1K-1-B1

JI1.2 J11.8
012233

73

Ne3
TexHuyeckuil ananus
cynbdarta ammonwus. /J1a6/

[IK-1-V1 IIK-1
-Bl

JI1.4 J11.5
JI1.7J13.1
013233

P3

7.4

Neq
TexHrn4eckuit aHaan3 cepHOU
KHCIOTHI. /J1ab/

MK-1-V1 IIK-1
-Bl

JI1.4J13.1
01030233

P4




7.5 Ne4 5 5 OIIK-4-V1 IIK 1.3 KM1 P4
Pacuerbl MaTepualIbHBIX U -1-V1 JI1.7J13.1
TEIJIOBBIX 0aJlaHCOB XUMHKO- 213253
TEXHOJIOTHYECKHX MPOLIECCOB
Pa3IUYHBIX IPOU3BOJACTB.
Konrponbnas padora /TIp/
7.6 /Ox3amen/ 5 27 OIIK-4-31 KM2
OIIK-4-Y1
OIIK-4-B1 TIK-
1-31 [IK-1-Y1
IK-1-B1
Paznen 8. IloaroroBka k
KOHTPOJbHBIM
MEpPONpPUATHAM 1
BbINOJIHSEMBIM padoTam
8.1 O0beM yacoB 5 0
CaMOCTOSITEIbHON paboTHI Ha
noarotoBky k KM /Cp/
8.2 O06beM yacoB 5 0
CaMOCTOSTENILHOM paboThHI Ha
noarotoBky k BP /Cp/
5. ®OH] OHEHOYHbBIX MATEPUAJIOB
5.1. KoHnTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BOMPOCHI JJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe zioff::yme B
KM P — It pBI OTIPOCHI JJIs1 TIOATOTOBKH

KOMIETESHIIUMN




KM1

KonrponbHas
pabota

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;I1K-1
-Y1;I1K-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.
IIpomslnneHHas BOAONOAr0ToBKa. OCHOBHBIE OIEpAlMU 110 OYUCTKE
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-
KaTaJuThYecKux npoueccoB. KontakTHele maccsl. MIX cocras.
OCHOBHBIE TEXHOJIOTHYECKUE XaPAKTEPHCTUKH TBEPIBIX
KaTaJIn3aTOPOB: aKTUBHOCTh, TEMIIEPATYPA 3aXKUTaHUs, CEIEKTUBHOCTD,
HOPUCTOCTh, YCTOMIMBOCTh K KOHTAKTHBIM SJAM.




KM2

DK3aMeH

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;I1K-1
-Y1;I1K-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. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 10 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoBepsiemble
UHIUKATOPbI Cogepxanue padoThl

paboTsI paboTsI .

KOMITCTEHIIUH

P1 nabopaTopHas IK-1-Y1;I1K-1-B1 1. Yto Ha3bIBaeTCS KECTKOCTHIO? YKAKUTE SAUHUIIBI H3MEPEHUS
pa6ora Nel Ananus KeCTKOCTH. [lepeuricanTe K1acchl JKECTKOCTH, BUABI dKECTKOCTH.
TEeXHUYECKON H 2. KakuM 06pa3oM KOJIMYECTBEHHO OIPE/IEIISIOT )KECTKOCTh BOIBI?
IIUTHEBOU BOJIBI OxapakTepu3yiTe 3T METO/BI, 3aMUIINTE YPABHEHNUS PEaKIIHH.
olpezieneHue 3. OxapaxTepusyiiTe CIoCOObI yMATYEHUS BOJBL. 3alUIIUTE YPABHEHUS
KECTKOCTH (00IIeH, peaxuui.

KaJIBITUEBOM, 4. Yto Takoe MIOHOOOMEHHBIEC CMOJIbI: KATHOHHUTHI, AHUOHHUTHI?
MarHueBoi, IIpusenure npumepsl. JaiiTe moHATHE U pacdeT 0OMEHHON eMKOCTH.
KapOOHaTHOM, UYro Takoe peHeraius HoHUTOB. Kakue mperMyIecTsa UMeeT METO,
HekapOOHaTHOM); HMOHHOTO 0OOMEHa Iepel] peareHTHBIMHA MeToAaMu?

yMACYEHHE BOJBL; 5. Uro Takoe ummndupoBarne? Ob6macts npuMenenus. [IpenMymecTso u
olpezieneHue HEJOCTaTOK METOAA.

XJIOPHIOB, 6. PaccunTaTh KOJIMYECTBO COABI M M3BECTH, HEOOXOTUMEIE JUIS
Cyns(haros, ymsraenns 50 M3 Bozbl, KapOOHATHAS KECTKOCTh KOTOPOIT COCTABIIET
OKHUCIISIEMOCTH 4, HekapOoHaTHas - 3 M- 3KB/II.

BOJIBI; ONpEETIeHNE

xene3a U (eHOIIOB,

XIIK B cTo4HOM

BOJIC).

P2 naboparopHas [K-1-Y1;I1IK-1-B1 1.AHanu3 ceIpbs
pabora Ne2 2. pacdeT KOJIMUYECTBA UCXOJHOTO ChIPhs
Ilomyuenue u 3.IIpoBeneHue cuHTE3A.
aHanu3 conen 4. AHanu3 IOJTY4EHHOTO MPOAYKTA.

(aHanmu3 ChHIpbA, 5.0mpezenenye BEIX0Aa MPOIYKTA.
pacdeT KoJmJecTBa

HCXOJHOTO CBHIPBS,

IpOBeACHHE

CHHTE3a, aHAIN3

HOJTYIEHHOTO

HIPOIYKTa,

orpesieneHne

BBIXOJIa TIPOAYKTA).

P3 nabopaTopHas [MK-1-Y1;I1K-1-B1 1. [IpencraBeTe OJIOK cxeMy MPOW3BOJICTBA Cylb(aTa aMMOHUSI.
pabotaNe3 2. OnuiuTe OCHOBHBIE CTaIUH €r0 MOJyYeHUs.
Texauueckuit 3. OxapakTepu3yiiTe TeXHHYECKHEe TPEOOBAHMS,
aHaM3 cymbdara IpenbsIBIsIeMbIe K CYIb(aTy aMMOHHS, BEIITYCKaeMOTO
aMMOHUSL. MPOMBIIIIIEHHOCTEIO.

P4 nabopaTtopHas [K-1-Y1;I1IK-1-B1 1.IIpencraBpTe GJIOK CXEMY MPOU3BOACTBA CEPHOU KUCIOTHI.
pabota Ne4 2.0nuimuTe OCHOBHBIC CTA/IMU €€ MOTyYSHHUS.

TexHuueckuii 3.0xapakTepu3yiTe TeXHIYEeCKHe TPeOOBaHUS, TPEABIBIIEMBIC K
aHaJIHU3 CEPHOU CEpPHOM KUCIIOTE, BBITYCKAEMOT0 IPOMBIIUICHHOCTBIO.
KHCIIOTHI.

P5 [IpakTuueckoe OIIK-4-Y1;IIK-1-Y1 |Pacyer KOHCTaHT paBHOBECHS U PABHOBECHOT'O BBIX0/1a IPOIYKTa
3aHaTue Nel

P6 [IpakTrdeckoe OIIK-4-Y1;IIK-1-Y1 | Pemenue 3ama4 o onpeaeaeHuIo pacXoIHbIX HOPM ChIPhS Ha

3aHgaTHEe No2

MMPOU3BOACTBO MMPOAYKTOB OCHOBHOT'O OPTaHUYCCKOro 1
HECOPraHN4YCCKOIo0 CUHTE3A.




P7 IIpakTuyeckoe OIIK-4-Y1;IIK-1-Y1 | TemnoBble pacueThl XUMUKO-TEXHOJIOTHIECKUX IIPOIIECCOB
3aHsTHE Ne3

P8 IIpaxkTuyeckoe OIIK-4-Y1;IIK-1-Y1 | Pacuersr MaTepHaIbHBIX U TEIIOBBIX OAIAHCOB XMMHKO-
3aHsTHE Nod TEXHOJIOTHYECKUX TMPOIIECCOB Pa3INUHBIX TPOU3BOICTB.

5.3. OueHouyHbie MaTepHaJIbl, HCNOJb3yeMble I IKk3aMeHa (onucaHue OMJIeTOB, TECTOB M T.I1.)

DopMOil IPOMEKYTOUHOM aTTECTALUY 110 JUCLUIUIUHE SIBJISIETCS SK3aMEH.

Hwxe npencrasnen obpaser Ouiera Ui 9K3aMeHa, IPOBOJIUMOTO B YCTHOH Gopme.
MUHHCTEPCTBO HAYKH 1 BBICILIET'O OBPASOBAHM ST POCCUMCKOM ®EJIEPALIMNA
®enepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEHKICHNE BEICIIET0 00pa30BaHUs
HAILIMOHAJIBHBIN UCCJIEJIOBATEJIbCKMI TEXHOJIOTMYECKHIT YHUBEPCUTET
«MHUCuC»

HOBOTPOULIKUN OUITNAIT

Kacgenpa rmareMaTHKy 1 €CTECTBO3HAHUS
BUJIET K OK3AMEHY Ne 0

Jucnuminaa: «O0Ias XuMHIceKas TEXHOIOTHsDy

Hampasnenue: 18.03.01 «XuMuyeckasi TEXHOJIOTHS»

®dopma o0ydeHsI: OTHas

®dopma IpoBEICHNUS dK3aMeHa: YCTHas

1) Xumuko-rexnonoruueckue cucremsl (XTC). Crpykrypa XTC. Knaccudukaus moaeneit XTC. KauectBennsie mogenu XTC
( pyHKIMOHATBHEIE, CTPYKTYpPHBIE, OTIEPATOPHBIE, TEXHOJIOTHIEeCKUE cXeMbl). MaTeMaTrdaeckue Mozaeinu X TC ( Tonosorndyeckue,
CTPYKTYpHBIE OJIOK-CXEMEI, CETEBEIE);

2) OOuMe 3aKOHOMEPHOCTH XUMHUECKHUX MpoleccoB. Hanpanenne xuMuueckux peakiuii. 3smenenue sneprun ['u66ca B xoze
peaknuu. YpaBHeHue u3otepMsl Bant-I'odda.

3) CocTaBUTh TEIJIOBOW OallaHC peaKkTopa JUIs TOIydeHUsT BOJOPOa KaTATMTHIECKOH KOHBepcuel MetaHa. CocTaB HCXOIHOM
ra3oBoii cmecu (M ): - 97,8; - 250,0. IToTepu Ten-10Th cOCTAaBISIOT 4% OT mpuxoaa. Temmneparypa cMecu Ha BXOJIE B PEaKkTop -
380°C, na Beixozue 800°C.

IIpuMepsl pacyeTHBIX 3aJaHUM 110 TEMaM:

1. Pacuer pacxoqHbIx kK03 duIneHTOB

IMpumep 1. PaccuuraTs pacxo HIIBMEHUTOBOH PYIBI M CEpHON KUCIOTHI uis monydennss 1 T TiO , ecam comepxaHie THTaHA B
pyze coctasuseT 24,3% (macc.), a crenens pasnoxenus FeTiO u Fe O 89 %. B npousBoactse mpumensiercs 80% cepHas
kucnora ¢ 50% u30BITKOM OT TEOPETHUE-CKOTO.

Pemenne: [Tomydenne TiO maeT mo CIEIYIOINM pPEaKIUsIM:

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

TiOSO+2HO=HTiO+ HSO 2)

VII: 18.03.01 20 XumTexnomorusa I[Ipl 2020.plm.xml ctp. 11
HTiO—>TiO+ HO 3)

Fe O Taxxe pearupyer ¢ H SO (nmobounast peaxius) :
FeO+ 3HSO=Fe(SO) +3 HO 4)
Haiinem conepxanne Ti B 4CTOM WIBMEHUTE:

1 mons FeTiO - 1 monb Ti

W 152 xr FeTiO - 48 kr Ti

(Ti)= 100=31,5%

o ycnoBuro conepkanue Ti B pyae cocrasmuser 24,3%.
Haitnem conepxanune FeTiO B pyne:

31,5-100%

243 -x x=178%

3nauut, Fe O B pyne conepxkurcs 100 — 78 =22%.
Pacxon FeTiO mist monmydenus 1 T TiO mo peakuuswm (1) - (3) cocrasisier:
1 kmoub FeTiO - 1 xmonb TiO

152 kr FeTiO - 80 kr TiO

x - 1000 kr, x = 1900k,

C yuerom crenienu pasznoxkenusi: 1900: 0,89 = 2130 kr,
¢ yuerom coctasa pyasl: 2130: 0,78 =2731 «r.

Pacxoxg H SO :

- o peakuuu (1) :

1 monb FeTiO - 2momns H SO

152 kr - 2*¥196 xr

1900 kr -X, X = 2450 xr

- 1o peaknuu (4) :

1 mone Fe O -3 mons H SO




160 xr - 294 kr

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

Bcero 2450 + 1104 = 3554 kr.

C yuerom 50%-10 U30BITKA OT TEOPETUIECKOTO :
3554 -1,5=15331 xkr.

C yuerom 80% KOHLEHTPALUH :

5331:0,8= 6664 xr

Ortsert : pyast 2731 xr, KUCTOTHI 6664 KT.

II. CocraBnenne MaTepraabHOTO OanaHca

IIpumep 2 . CocTaBUTh MaTepHAIBHBIA OaTaHC OKHCIEHHS aMMHaka (Ha 1T a30THOI kucnoter). Crenens okucnenus 1o - 0,97; no
-0,03; mo - 1,00. Crenens abcopbiuu 0,92. Comepkanre aMMUaka B CyXol aMMHavyHO — BO3AYLIHOM cmecu 7,13% (Mmacc.).
Bo3nyx Haceimen na-pamu Bozs! ipu 30°C. OTHOCHTENBHAS BIAXXHOCTE 80%.

III. Terumoere pacyersl. CocTaBlIeHHE TEIUIOBOTO OaaHca.

IIpumep 3. IIpu obxure mUXTHI, cojeprkamei 10T H3BeCTHAKA M KOKC ONPEIeTHUTh!

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

0) cocTaB 00XKHUTOBBIX Ta30B (00.%); B) TeroBoi 3 dekT peakuu ooxura. CTerneHb pa3ioKe-HUs MPH 00XKKUTe U3BeCTHsIKA 95%.
Boznyx nogaercst ¢ 40% HU30BITKOM.

IIpumep 4. Cmemmanu 2xr 20%-ro pacTBopa cepHoil kucinotsl u 3 Kr 12%-ro pactBopa . OmpenenuTs TeMrepaTypy pacTBopa mnocie
CMEIIEHHs], €CIIM NIEPBOHAYANIbHAS TEMIIepaTypa KUCIOThI U 1enoun 20°C, noTepu Temna B OKpyKarolyto cpexy 1%.

IIpumep 5. CocTaBUTH TEIUIOBOH OanaHC peakTopa IS MOIYYeHHUS BOIOPO/IA KaTATHTHIECKOH KoHBepcHel MeraHa. CocTaB
UCXOIHOM Ta3zoBoi cMecu (M ): - 97,8; - 250,0. ITorepu Ten-noTel cocTaBisioT 4% oT npuxoza. TemmnepaTypa CMECH Ha BXOJIE B
peakrop - 380°C, na Beixoae 800°C.

Tecrosble 3aganus npuseneHsl B LMS Canvas




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

[Ipu oreHKe pe3ynbTaToOB 3aIUTHI OTIETOB M0 JTa0OPATOPHBIM PabOTaM HCIIONB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IPEyCMaTpUBAECT CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3a4TEHO» BrimonHeHs! Bee 3a1aHus 1a00paTOpHOI padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIC BOIPOCHI

«HE 33a4TEHO» CTyneHT He BBIONHII WIX BBIOTHHUI HENIPABIIIBHO 3aJaHUS Ta00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha
KOHTPOJIbHBIE BOIPOCH! C OIMIMOKAMH WM HE OTBETHUJ Ha KOHTPOIIbHBIE BOIPOCHI

B cucTeme olLleHKN 3HaHUI, yMEHUI U HABBIKOB IO PE3yIbTaTaM MPOBEAECHUS KOHTPOIBHOM PaObOThI UCTIOIb3YIOTCS CIEAYIOIINE
KPUTEPUU:

Pesynprar oneHuBanus Kputepuu ouenku

«OTIUYHO» 3a mosHOe OBIAJICHUE COJEpKaHUEM y4eOHOro MaTrepHana, BIaJeHUe MOHATUIHBIM alnapaToM, yMEHHUE
pelaTh IpakTUYECKUE 3aJauu, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopomo» Ecnu cTymeHT MoJTHO OCBOMII y4eOHBIN MaTepHal, BiIajeeT MOHATHHHBIM allapaToM, OCO3HAHHO IMPHMEHSET

3HaHW JUIS PELICHUS IPaKTUYECKUX 33/1a4, IPAMOTHO M3J1araeT OTBET, HO COJiepKaHue U opMa OTBETa UMEIOT HEKOTOpbIE
HETOYHOCTH

«Y IOBIETBOPHUTEIIHLHO» Ecmu ctyneHT oOHapyxuBaeT 3HaHHE M NMOHMMAaHWE OCHOBHBIX NOJIOKEHUIT ydeOHOrO MarepHaia,
HO HM3JIaracT €ro HEeloJHO, HeMIOCIeA0BATEeIbHO, OITyCKaeT HETOYHOCTH B OIIPE/ICNICHNE TOHATHH, B IPUMEHEHNH 3HAHUHN JUIS
peILICHUS TPaKTHYECKHUX 33/1a4, HE YMEEeT J0Ka3aTeIbHO 000CHOBATh CBOM CYXKJICHUS

«HeymoBieTBOpHUTENEHO Ecnm ctyneHT nMeeT pa3po3HEHHBIC, OECCHCTEMHBIC 3HAHUS, HE YMEET BBIICIATH TIIaBHOE U
BTOPOCTETICHHOE, JIOIYCKAaeT OMMNOKH B ONpEIeIeHIe MOHATHH, HCKaXKaeT X CMBICT, OECTIOPSIOYHO U HEYBEPEHHO M3J1araeT
Marepuall, He MOXKET IPUMEHSTh 3HaHUS AJIs PELIeHHs TPAKTUUECKUX 3a/1a4; 3a NOJIHOE He3HAHHWE U HeITOHUMaHHe y4eOHOro
Marepuala WIM OTKa3 OTBEYaTh

INoka3zarenu u KpUTEpHHN OLICHUBAHUS SK3aMEHa!

— Ha OIICHKY «OTJIMYHOY (5 6ayutoB) —00y4aroMuiicss AEMOHCTPUPYET BEICOKHH YpOBEHb C(HOPMUPOBAHHOCTH KOMITCTEHITHH,
BBICOKHI yPOBEHB 3HAHHUH HE TOJHKO HAa YPOBHE BOCIIPON3-BEACHHS U 00BICHEHNS HH()OPMAIINH, HO U HHTEIJICKTyaIbHbIE HABBIKI
petenus npoOieM u 3ajau:

* JaeTcsi KOMILIEKCHAs! OLICHKA MPEJIOKEHHOM CUTYaluy;

* IMOHCTPHPYIOTCS TITyOOKHE 3HAHHS TEOPETHIECKOT0 MaTepHalla U YMEHHE HX IPUMEHSTE;

* IOCJIEIOBATETBHOE, IPABIIBLHOE BBIIIOJIHEHUE BCEX MPAKTHYECKHX 33TaHHMH;

* yMeHne 00OCHOBAHHO M3J1araTh CBOM MBICIIH, A€NaTh HEOOXOJUMBIEC BHIBOJIBI.

— Ha OIICHKY «XOpoIIoy (4 6amna) — oOyJaromuiics: 1eMOHCTPHPYET CPETHUH yPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI:
* JaeTCsl KOMILIEKCHAsI OLIEHKA NPEJIOKEHHOM CUTYaluy;

* IEMOHCTPHUPYIOTCS JOCTATOYHbIE 3HAHUS TEOPETHUECKOT0 MaTeprala 1 yMEHNE UX HPUMEHSTh; HO JIOIYCKAIOTCS
HE3HAYNTEIbHBIC ONTHOKH, HETOYHOCTH

* BEIIIOJTHEHHUE BCEX MPAKTHYECKUX 3aJaHUIl; BO3MOXKHBI €AMHUYHBIE OIIMNOKHU, HC-MIPABIIIEMbIE CAMHM CTYICHTOM II0CTIE
3aMedYaHusl NperoaaBaTels;

* 3aTPYy/AHECHUS [TPY aHATUTHICCKHX OITIEPAIHsX, IIepeHOCe 3HAHUHA M yMCHUH Ha HO-BBIE, HECTAaHJAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yIOBJIETBOPUTENbHOY (3 Gayia) — 00yJaromuiics: IeMOHCTPUPYET IOPOT0-BbIi ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHLIUH:

* 3aTPYAHEHUS ¢ KOMIUIEKCHOH OIIEHKOH NPEIOKEHHOW CUTYaInH;

* HETIOJTHOE TEOPETHUeCKOe 000CHOBAHIE, Tpedyrolee HaBOAIINX BOIIPOCOB IIpe-T101aBaTes;

* BBIIIOJIHEHUE 33JaHUH NpU MoJCKa3Ke IpenojaBaTes;

* 3aTpyAHEHUS B (POPMYITUPOBKE BHIBOIOB.

— Ha OIICHKY «HEYIOBIETBOPUTEILHOY (2 Oana) — oOydaromuiicss 1eMOHCTPHpPYeT 3HaHus He Ooaee 20% TeopeTHIecKoro
Marepuara, JOIyCKaeT CyLIeCTBEeHHbIE OIIMOKH, HE MO-)KET II0Ka3aTh MHTEIUICKTyallbHbIC HABBIKYM PEILICHHS MIPOCTHIX 3a1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIbHOY (1 Oamt) — oOywaromuiics He MOXKET IOKa3aTh 3HAHHUS Ha YPOBHE BOCIIPOU3BEACHHUS U
00BsICHEHHS MH(POPMAIMH, HE MOXKET II0Ka3aTh NHTEN-JICKTyaIbHbIC HABBIKH PELIEHHs TPOCTHIX 33/1a4 HENPaBHIIbHAs OllCHKa
MPEJIOKEHHON CUTYAlUN;

OK3aMeH MOKET IIPOBOJUTECS B TUCTAaHIIMOHHOH (hopme

6. YHEBHO-METOJINYECKOE U UH®OOPMAIIMOHHOE 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,

Xapnammuau 2.X., TeXHOoIorus. MeToao10rus

WBanos B.I'., MIPOEKTUPOBAHUS XUMHKO —

Yupkysos O.B TEXHOJIOTHYECKHUX IIPOLIECCOB.




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.2 | beckos B.C. OO0mmas xumMudeckast M. UKII Axagemknura, 20006,
TEXHOJIOTHS: YUYCOHUK IS
BY30B.
JI1.3 | 3akreiim A.1O. OO61ast XUMHYECKast M. Jloroc, 2012,
TexHojorus. Beenenue B
MOJICITAPOBAHUE XUMUKO —
TEXHOJIOTHYECKUX IPOIIECCOB. :
YuebHoe mocobwue.
JI1.4 | U.M. Ky3nenosa, Pa3paboTka TEXHOIOTHH ,2011, URL:
3.B. UupkyHoB, X.D. |reTeporeHHOH peakluu B http://biblioclub.ru/index.php?
Xapaammuaan CUCTEME T'a3-)KUIKOCTD: page=book&id=258441
yaeOHOe mocodue K
71a00pPaTOPHOMY NIPAKTUKYMY
o 001Iel XUMHUYECKON
TEXHOJIOTHH
JI1.5 |3akretim, A.1O. OO61as XUMHYECKast M. : Jloroc, 2012, URL:
TEXHOJIOTHSI: BBEJICHUE B http://biblioclub.ru/index.php?
MOJIETUPOBAHUE XUMHUKO- page=book&id=84988 (22.06.2015).
TEXHOJIOTHYECKUX TPOIECCOB !
y4aeOHoe mocobue
JI1.6 |H.JI. Conomoga, JI.A. Xumudeckasi TEXHOJIOTUSI Kazans : Uzmatenscteo KHUTY, 2012,
Xanukosa nepepaboTKH HeTH U rasa : URL.: http://biblioclub.ru/index.php?
yuebHOe mocooue page=book&id=258408
JI1.7 | K.B. bpsinkun, A.1. OO6mas XxumMu4IecKast Tam60B : M3natensctBo ®I'HOY BITO
Jleontnenra, B.C. TexHoyorus B 2-x 4. Y. 2. : «TI'TY»,, 2012, URL:
OpexoB y4ae6Hoe mocodue http://biblioclub.ru/index.php?
page=book&id=277912 (18.11.2015).
JI1.8 | A.W. JleoutreBa, K.B. |OO0mas xumudeckas Tamb6oB : U3gateasctBo ®I'BOY BITIO
Bbpsaukuna TexHOJorusa B 2-x 1. U. 1. : «TI'TY»,, 2012, URL:
y4aebHoe mocobue http://biblioclub.ru/index.php?
page=book&id=277815 (18.11.2015).
6.1.2. JlonosiHuTeIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmorexa M3narenscTBO, roa, 311. anpec
JI2.1 |HUrnarenkos B.1., IMpumeps! u 3agaqun o oomiei M. UKII AxanemkHura, 2006,
Beckos B.C. XUMHUYECKOH TEXHOJIOTHUH. :
Y4ebHoe mocodue./
JI2.2 | KyrenoB A.M.,EBa OO01as XuMHu4yecKas M.UKI] Akanemknaura, 2005,
T.M., bpenrapren TEXHOJIOTUS
M.UT.
6.1.3. MeTtoanueckue pa3padoTku
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
Y4ebHo — MeToAnYECKOe
nocobue Ne839
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 |Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHoHATBHBIX 0a3 JaHHBIX
U.1 |- Odunmansuenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrponnas oubnroreka HUTY "MUCuC" http://elibrary.misis.ru
.3 |- YHuBepcurerckas oubimoreka onnaid http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHanienne




133 VYuebnas  aymuropmst i1 3aHATHH | KomMmiekr — yueOHOM — Mmebemm Ha 56 MmecTt A
JIEKIIMOHHOTO THIIA, MPaKTUYECKUX | oOydarommxcs, 1  CTalMOHApPHBIM  KOMIIBIOTEp IS
3aHATHI IIperoJiaBarelisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, 3KpaH

HACTCHHBIM, JOCKa aylIUTOpHas MelnoBas, BeO Kamepa
Logitech, KolOHKH, JHIIEH3MOHHBIE MpoOrpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYuebnas  aymuropmst  uia  3aHATHH | Kommmekr  yueOHOM — mebemm  Ha 40 mect A
JIEKIIUOHHOTO THIIA, NpPaKTUYECKHX | oOyuarommxcs, 1  CTauMOHapHBIM  KOMIBIOTEp VIS
3aHATHH IIPEeroJiaBaTelisi ¢ BBIXOJAOM B HMHTEPHET, MPOEKTOpP, 3KpaH

Ha INTaTWBe, AOCKAa ay[JuTOpHas MelnoBas, BeO Kamepa
Logitech, KkolOHKH, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antusupyc 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.

JI7st yCIIenHOTO YCBOGHHMS TEOPETHYECKOTO MaTepraia He0OXOIMMO PETYIIPHO ITOCEIIATh JIEKINH, AaKTHBHO paboTaTh Ha
MPaKTHIECKUX 3aHATHAX U JaOOPATOPHBIX pab0Tax, MePEeUNTHIBATE JICKIIMOHHBIH MaTepHa, 3HAYUTeIbHOe BHUMAHHUE YICIATh
CaMOCTOSTENEHOMY M3y4EHHUIO AUCLHUIIINHBIL.
IToaTOMy, Ba>KHBIM YCJIIOBHEM YCIICIITHOT'O OCBOCHHSI AUCLUIUINHEI 00YHaIOIIMMHKCS SBJISICTCS CO3/laHUE CHCTEMBI ITPaBHIIBHOM
OpTaHM3aIN{ TPYy/a, TO3BOJIIONIEH pacipeeNuTh yaeOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH C TPahUKOM
00pa3oBaTENbHOrO Mporecca. bospiryo moMoms B 3TOM MOXET OKa3aTh COCTaBICHHUE ITaHa pabOTHI Ha CEMECTP, MECSAI], HEIEIO,
neHb. Ero Hanu4ue mo3BoyMT NOAYMHUTE CBOOOTHOE BpeMst LEISIM yueObl, TpyAUThCs Oolee ycnenrHo u a¢¢pexkrusHo. C Beyepa
BCEIJIa HaJI0 PacIpeleaTh padoTy Ha 3aBTpaIlIHM AeHb. B KOHIIE Ka)KI0T0 THS 11eJIecO00pa3HO IOIBECTH UTOT PaOOTHL:
TIIATETEHO IIPOBEPHUTH, BCE JIH BBITIOJIHEHO 110 HAMEYEHHOMY TIJIaHy, He OBLIO JIM KaKUX-THO0 OTCTYIUICHHH, a eCJIN OBUIH, TT0 KaKOH
NPUYMHE OHM MPOH30ULIH. HY>KHO OCYLIECTBISATH CAMOKOHTPOJIb, KOTOPBIH SIBISETCS HEOOXOAUMBIM YCIIOBUEM YCIICITHON y4eOBl.
Ecnu 4t0-TO 0CTanock HeBBINOIHEHHBIM, HEOOXOIMMO M3bICKaTh BPEMs JUIS 3aBEPIICHHS 3TOH 4acTH paboThl, HE YMEHbIIAs

o0bemMa HCACJIBHOT'O IJIaHa.

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 00y4aloIuXcs SBISIOTCS JIEKIMOHHbIE 3aHATHs. B Xo/e iekuuii npenoxasarens
U3J1araeT ¥ pa3bsCHACT OCHOBHbIE, HAN0O0JIEE CIIOXKHBIE TIOHATUS TEMBI, a TAKXKE CBA3aHHbIC C HEH TEOPETHYECKUE U IIPAKTHIECKHE
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

[MpakTHYecKue 3aHATHUS 3aBEPIIAOT U3YYCHUE HanOoJiee BaXKHBIX TeM yIeOHOH quCcIUILIHHBL. OHH CITY)KaT AJIs 3aKPeIUICHUS
M3y9EeHHOTO MaTepHala, pa3BUTHS YMEHHI W HaBBIKOB MTOJTOTOBKH JIOKJIAJ0B, COOOIICHNH, IPHOOPETEHNUS OIBITa YCTHBIX
MyOJMMYHBIX BBICTYIUICHHH, BEICHNS AUCKYCCHH, apTYMEHTALIUH 1 3aIIUTHl BBIABUTAEMBIX MOJIOKEHUH, a TAKKe sl KOHTPOJIS
IperoaBaTeyieM CTEIEeHH TOATOTOBICHHOCTH CTYACHTOB 0 H3y4aeMOi JUCIHUILIAHE.

IMpakTHyeckoe 3aHATHE - 3TO 3aHATHE, IPOBOANMOE MO PYKOBOACTBOM HpEIIoIaBaTels B yueOHOH ayanTOpUH, HalIpaBICHHOE HA
yriryOIeHne HaydHO - TEOPETHUECKNX 3HAHUH U OBIIaICHNE ONIPEAEICHHBIMI METOJAMH CaMOCTOATENIbHON paboThl. B mpomecce
TaKUX 3aHATHI BBIPA0ATHIBAIOTCS MPAKTUYECKHE yMeHHUs. [Iepe/] MpakTHYSCKUM 3aHITHEM CIISAYET U3YIUTh KOHCIICKT JICKIIMU U
PEKOMEHIOBAaHHYIO IPETIOaBaTeNIeM JIUTepaTypy, oOpaias BHUIMaHHE Ha MPAKTHYSCKOE IIPIMEHEHHE TEOPUH U Ha METO/IUKY
pelIeHns THIIOBBIX 3a1a4. Ha mpakTH4ecKoM 3aHSATHH ITIaBHOE - YSCHUTD CBSI3b PEIIaeMBIX 3314 C TCOPETHICCKIMHI
MIOJIOKEHHUSIMH.

Jlorndeckast CBSI3b JICKIMI M MPAKTHICCKUX 3aHATHI 3aKIFOYACTCS B TOM, YTO HH(POPMAIIKS, TOJTyYCHHAs Ha JICKIMH, B TIPOIECCEe
CaMOCTOATEIBHON pabOTH! Ha IPAKTUYECKOM 3aHATHH OCMBICIIUBACTCS M IIepepadaThIBacTCsI, TIPH MOMOIIHN ITPENOAaBaTEIs
aHATHM3UPYeTCs 10 METbYalIINX TOAPOOHOCTEH, TIOCIIe Yero MIPOYHO YCBAaHBACTCS.

CrpyKTypa MpaKTHYECKOTO 3aHSTHS:

1. B Havasie 3aHATHS HAa3BIBACTCS €rO TEMa, IEb U ATAIIBI IIPOBEICHUS.

2. [To Teme 3aHATHS POBOAUTCS Oecena, 9TO HEOOXOMMO IS OCO3HAHHOTO BBIITOTHEHHUS TIPAKTHUECKON paboTHI (110
KOHTPOJIBHBIM BOIIPOCAM).

3. Ilepexn yXoOM U3 ayJUTOPHHU CTYACHTHI JIOJDKHBI HABECTH NOPSZIOK Ha CBOEM pabodeM MecTe.




