MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET»

b1.B.01

(UHOeKc OUCYUnIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

IIpoueccsl M annapaTbl XMMUYECKUX U HeTeXUMHYECKUX MPeaNPUATHIA

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIMPABJICHUIO IMOATOTOBKH
18.04.01 XumMmuueckass TEXHOJIOTUSA

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmonansHoe MCTIOIp30BaHUE IPHUPOIHBIX U CHIPHEBBIX PECYPCOB B XMMUYECKON TEXHOIOTUU U
He(pTEXUMHUH

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
Oomras TpymoeMkocTh: 3 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTp 1

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansaruit
Jlexuun 8 8
JlaboparopHsble
ITpakTHueckue 26 26
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 34,35 34,35
CamocTosTeapHas padora 38 38
KonTtpons 35,65 35,65
Hroro 108 108




Pabouyto nmporpamMmmy coctaBui(u):
JoueHt, noneHt, k.X.H. Opnos FO.H.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcytcTBYyeT

Penensent

(OozdicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro miana
HanpasiieHus noaroroBku 18.04.01 Xumudeckast TEXHOJIOTHS

Cpok neiicTBus padoueii mporpaMMsbl AMCHHUILIMHBI 10 « 31 » aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu kadenps
«XUMHUYECKask TEXHOJIOTHSI U PECYPCOCOEPEKEHHE

(mpotokon 3acemanust Ne 1 ot «07» centsiops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb 0CBOCHMS TUCIUIUTUHBI — (JOPMHUPOBAHUE Y CTYIEHTOB 0a3bl TECOPETUUECKUX 3HAHUN U
HaBBIKOB IPAKTUYECKMX Pacy€éToB B OOJACTH IMPOLIECCOB M alIapaToB XUMHUYECKUX U
HEPTEXUMHUYECKUX TPEIIPUATHIA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTc;1 JaHHasg JUCHHUIIIIMHA:
IIPONLECChI U arraparbl B XAMHUYECKOH TEXHOJIOTHHY U OMOTEXHOJIOTHH.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE AHHOW TUCIMILIMHBI HEOOXOAMMO Kak
MpEIIeCTBYIONEe: O0OpYIOBAHUE XUMHUYECCKUX W HEPTEXUMUUYCCKUX MPEANPHUSATHI; METOJbI
ONTUMU3AIMH PECYpCcOocOEperalomux MporeccoB B HEPTEXMMUU M XUMHUYECKOW TEXHOJIOTHH;
paMoOHAILHOE HMCIOIh30BAaHUE MPHUPOJHBIX U CHIPHEBBIX PECYPCOB B XMMHUYECKOW TEXHOJIOTHUU U
He(TeXUMHUH.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYyeMbIe
KOMIIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

VK-6. Cnocoben
OTIPEICIIATh u
peann30BBIBaTh
MPUOPHUTETHI COOCTBEHHOMN
NESITENLHOCTH U CIIOCOOBI
€€ COBEpILIEHCTBOBAHMS Ha
OCHOBE CAMOOILIEHKH

VK-6.1. OuenuBaer cBOU
pecypchl M HMX  TpeAeIb
(IMYHOCTHBIE, CHUTYaTHUBHBIC,
BPEMEHHBIE), IEIeCO00pa3HO
ux UCTIONB3YET JUTs
YCIIEIITHOTO BBITTOJIHEHUS
MOPYYCHHOTO 3a/IaHUS

3HaTh: COOCTBEHHBIE PECYPCHI U UX
Ipeensl (IM4HOCTHBIE,
CUTyaTUBHbIE, = BpPEMEHHBIE) B
00J1acTH TPOLIECCOB U alIaparoB
XUMHYECKMX M He(PTeXMMHYECKHX
IPEANPUATUI

YMeTb: omnpenensaTe IMNPUOPUTETHI
npodeCcCHOHATBHOTO  pocTa |
CrocoObl COBEPLICHCTBOBAHUS
COOCTBEHHOM  JIeTENbHOCTH B
0o0JacTy MpoOILIECCOB U ammapaToB
XUMUYECKHX U HE(PTEeXHMMUYECKHUX

PEANPHUATUI

Bnaners: HaBbIKaMM peann3alvu
IIPUOPUTETOB cOoOCTBEHHOM
JEATENIBHOCTH  JUIsl  YCIEIIHOTO
BBITIOJTHEHUSI MOPYYEHHOTO
3aJjaHug B OOJIAaCTH TPOILIECCOB U
anmnapaToB XUMHUYECKUX u

HEPTEXUMHUYECKUX TPEANPHUITUN

VYK-6.2 BricTpauBaer ru0kyio

3HATh: JUHAMHUYHO U3MCHATOIINECS

po¢ecCHOHATEHYIO TpeOoBaHUS  pBIHKA Tpyda H
TPAEKTOPHUIO, c Y4ETOM | CTPAaTerui0 JMYHOTO pa3BUTHUS B
HAaKOIUIEHHOTO OIbITa | 00JaCTH TPOLIECCOB U alIaparoB
npodeccroHanbHOI XUMUYECKHX U HEPTEXUMUUIECKUX
NESTENBHOCTH, JUHAMUYHO | IPEANPUITUN

U3MEHSIOMMXCST  TpeOOBaHUM | YMeTh:  BBICTpaMBaTh  THOKYIO

pbIHKAa Tpyda M CTPAaTeruu
JINYHOT'O PAa3BUTHUSA

npoeCCUOHATIBHYIO TPACKTOPHUIO B
00JIaCTH TPOIECCOB M aIIapaToB




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

XUMUYECKUX U He(PTeXMMHUYECKHUX
MpEANPUATUI

BJIaIIGTBZ HaBbIKaMKU TIPUMCHCHU A

OIIbITa npodecCuoHAIbHON
JIeITEIIbHOCTU B obractu
MIPOIIECCOB u arnmapaToB
XUMHYECKUX M HE(YTEXHUMHUYECKUX
NPEINPUATHI

[IK-2. ToToB Kk TOWCKY,

o0paboTke, aHAIM3y U
CUCTeMAaTHU3alli Hay4YHO-
TECXHHUICCKOU
uHpopManuu MO  TEeMme
WCCJICIOBAHMS, PEIICHUS
HECTaHIAPTHBIX 3ajad4,
OCHOBAaHHBIX Ha
MPUHITUTIAX
MOJICIIUPOBAHUS
TEXHUYECKUX CHCTEM,
BBIOODY METOIUK u

CPEICTB DPELICHUS 3aJa4d
B 00JIaCTH pallMOHAIBLHOTIO
HCITOJIb30BaHUs
MPUPOAHBIX U CBIPHEBBIX
pECYpCOB B XHUMHYECKOU
TEXHOJIOTUH u
He(TEXUMHUH

[IK-2.1. meeT mpakTUYECKUi

3HaTh: OCHOBHEIE CIIOCOOBI MOHMCKA

OTIBIT MPUMEHEHHS | HAyYHO-HCCIIEeI0BATEIbCKON
IPOrpaMMHBIX CpPEACTB AJs | HHPOPMALUHU B 001aCTH IPOLIECCOB
pacueroB " 00paboTKM | U anmapaToB  XHMHYECKUX U
HKCHEPUMEHTAIbHBIX JAHHBIX | HEPTEXUMHUYECKUX IPEANPUITHH.
B 00JaCTM  PAalMOHAIBHOIO | YMETh: MPUMEHSATH IPOrPAMMHBIC
UCIIOb30BAHUS IPUPOIHBIX U | CpEACTBA JJIsl pacu€ToB B OOJIACTH
CBIPBEBBIX pecypcoB B | IIPOIIECCOB u anmapaTroB
XMMHUYECKOM TEXHOJOIMH U | XUMUYECKHX U He()TEXUMHUYECKHUX
He(dTeXUMHUH TPEITPUATHIA
Bnaners: METOJIaMU pacuéra
MaTepHabHBIX " TETUIOBBIX
OanaHcoB XUMUKO-
TEXHOJIOTUIECKUX CHCTEM;
IPOEKTHUPOBAHUS OCHOBHOM
ammapatypel  TPOM3BOJCTBA  C
UCTOJIb30BaHUEM HPUKIIAJIHBIX
KOMITBIOTEPHBIX TPOTPaMM
I1K-2.2. PaboTaet ¢ Hay4yHO- 3HaTh: OCHOBHBIE  TpeOOBaHUS
TEeXHUYECKON nH(opmanmel B | ”HPOpMAIIMOHHOM 0e3011acHOCTH, B
00J1aCTH paliMoOHaJILHOTO TOM qucie 3aIUTHI
WCTIOJIB30BAHUS IPUPOIHBIX | TOCYAapCTBEHHOM TaifHBbI, B

CBIPBEBBIX PECYPCOB B
XUMHUYECKON TEXHOJOTUU U
HePTEXUMHHU C
HCII0JIb30BAHHEM
MH()OPMAIIMOHHBIX U CETEBBIX
TEXHOJIOTHH ¢ COOIOAEHUEM
OCHOBHBIX TPEOOBaHHIA
nH(OpPMaLMOHHON
0€30IMaCHOCTH, B TOM YHUCIIE
3aIlUTHI TOCYIAPCTBEHHON
TaHBI

obactu IIponecCOB M arrmapaTroB
XUMHUYECKUX U He(l)TGXI/IMI/I‘IeCKI/IX

IpEANPUATHI

YMerTsb: OCYILECTBIIATh
cUCTeMaTH3alMilo, O00paboTKy W
aHanu3 Hay4YHO-TEXHUYECKOMN

uHpopManuu B 006J1aCTH MPOLIECCOB
u armaparoB XUMHNYECKUX n
HEPTEXUMHUECKUX TPEINPUITHH.

Brnanets: cmocoOHOCTBIO HM3y4YaTh
HAyYHO-TEXHUYECKYIO
nH(pOpMaII0, OTEUYECTBEHHBIH W
3apyOeKHBI OMBIT MO TEMAaTUKE
HCCIIEIOBAHU B oOJactu
MIPOIIECCOB u anmnapaToB
XUMUYECKHX U HEPTEXUMUUYCCKUX
PEAIPUATUI




®opmMupyembie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble KOMITeTe il Ilnanupyemble pe3yJbTaThl
KOMIIeTeHIM U o0y4eHust
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
I1K-3. Criocoben IK-3.1. YyacTByeT B | 3HaTh: COBPEMEHHBIC MPUOOPHI U
UCII0JIb30BATh MPOBEACHUU Hay4HbIX | METOAUKU UCCJEIOBAaHUI B
COBpEMEHHBIE MPUOOPHI U | UCCIEeOBaHUI B 00JAcTH | 00JIAaCTU MPOLECCOB XUMUYECKUX U
METOJMKHU, aHATU3UPOBATH | PALIMOHAILHOTO HEe(PTEXMMHUYCCKUX MPEATNPHUSITUH.
MOJTy4YeHHBIE JaHHbBIE O UCIIOJIb30BAaHUS NPUPOAHBIX U | YMETh: IUIAHUPOBATH M MPOBOJIUTH
MIPOU3BOJICTBE CBIPBEBBIX pecypcoB B | OKCIICPUMEHTBHI, BBITIOJIHSTh
SHEProOHOCUTENEH U XUMHMYECKOM TEXHOJIOTMH MU | 00paboTKy pe3yJIbTaToB,
TEIJIOBOM HEPTUU U3 He(TeXUMHUH C | OLICHUBATH MOTPEUTHOCTH B
BO300HOBJISIEMOTO CHIPbS, | UCIIOJIb30BAHUEM o0yacTy MpOILIECCOB U ammapaToB

OpTraHHU30BbIBATH
HpOBE/ICHHE
IKCIIEPUMEHTOB U
UCIIBITAHUI B 00J1aCTH
paloHaIBHOTO
UCIIOJIb30BaAHUS
IIPUPOJHBIX U CHIPEBBIX
PECypcoB B XMMHUYECKOM
TEXHOJIOTHUHU U
He()TEXUMUH, TPOBOIUTH
ux 00paboTKy u
AHAJIM3UPOBATh MX
pe3yIbTaThI

COBPEMEHHOT0 JIADOPaTOPHOTO

XUMHUYCCKUX H He(i)TeXI/IMI/I‘-IGCKI/IX

000opy0BaHUs IpeIIpUATHIA
Brnaners: CIOCOOHOCTBIO
OCYILECTBIISATh IIPOBEPKY
TEXHUYECKOTO COCTOSIHUS
o0opynoBaHus
[1K-3.2. Ilpumensier anroput™ | 3HaTh: (U3UKO-XMMHUYECKHE
IPAKTUYECKUX JEHCTBUH NpHU | METO/Abl MCCIENOBAHUS B 00JIACTH
MIPOBE/ICHUH HKCIIEPUMEHTOB U | TIPOIIECCOB u anmnaparoB
UCTIBITAaHUN B 00JIaCTH | XUMHUYECKUX M HEPTEXUMHUYECKUX
paLMOHAIBLHOTO PEATPUATUI
UCIOJIb30BAHUS IPUPOIHBIX U | YMETH: OpraHU30BBIBATh
CBIPBEBBIX pecypcoB B | IPOBEICHUE  DKCIEPUMEHTOB U
XUMHUYECKOH TEXHOJOTMH U | UCIBITAHUI anmnapaToB
HEPTEXUMHH C IPUMEHEHHEM | XUMHUYECKHX U HEeDTEXUMHUUIECKHUX
(GU3UKO-XUMHUYECKUX METOJIOB | MPEANPHSTHIA.

HUCCICa0BaHUsA

BJ'Ia)leTI)Z HaBBIKaMHW BbITIOJITHCHUA
TEXHUYCCKUX MW TCXHOJIOTHMYCCKHUX

pacuéToB

I1K-3.3. Hcnonb3yet | 3HaTh: METO/IbI MIPOBEICHUS
TEOPETUYECKHE  3HAHUS U | DKCIEpUMEHTa B o0mnacTtu
OKCIIEPUMEHTAIbHBIE HABBIKU | TIPOIIECCOB " anmapaTroB
ISt CaMOCTOSITENIEHOTO | XUMUYECKHX M HE(PTEXMMHUYECKHX
IUTAHUPOBAHUSL U TMPOBEACHUS | NPEANPUITUH

JKCIEpUMEHTa B 00JacTh | YMeTs: CaMOCTOSITENIEHO
paloHaIbHOIO npuodperaTs 3HaHMS, 0000IIaTh
UCIIOJIb30BaHUs IPUPOAHBIX U | OTEYECTBEHHBIN W  3apyOeKHBIH
CBIPbEBBIX pecypcoB B | OMBIT B 00JAacTH TIPOLECCOB U

XUMHYECKOM TEXHOIOTHH |

He(TeXMMHUH,  aHamu3a W
odopmIIeHUS MOJTYYEHHBIX
pE3yNbTaTOB

anmnaparoB XUMUYECKHUX u
He(TEXMMHUYECKUX MPEANPUITUN

Brnaners: meromamu 00pabOTKH U

aHaJm3a OKCIICPUMCHTAJIbHBIX
JaHHBIX B o0iactu mponeccoB "
arnrmaparoB XHUMHUYCCKUX u

HEPTEXUMHUECKUX NPEINPUATHH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI
4.1. CTpyKTypa U coepKaHMe IUCHUIIHHBI «/{0moJTHUTe/IbHbIE IJIaBbI MPOLECCOB M ANNAPATOB XUMHYECKO TEXHOJIOT U

Moayab
(pa3neun)

Bun
yueOHoM
padoThbI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oo0nem, 4.

Banabl

HNuTepakTus, 4.

DopMbI TEKYLIETO
KOHTPOJIs
(HauMeHOBaHHe
OLIEHOYHOT0
cpencrna)

Mogyns 1.
DKCTpaKIus

Jlekl

OKCTpakuus U e€ NPUMEHEHHE B XMMHUYECKON
TEXHOJIOTUH. [IpuHuunuansHas cxema
npouecca. PaBHOBecue B mpoueccax
sKcTpakiuu. TpeyroapHas quarpaMma.

Bompocsl k 3k3aMeRy
1-7

Jlex2

Metoap!l 3KcTpakiuu. MaTtepualbHblii OanaHc
rporecca. YerpoiicTBo 51 pacuér
DKCTPAKIIMOHHBIX aANIapaToB.

Bompocsl k 3k3aMeRy
8-16

Pacuér pacnpUIMTENBHOM  3KCTPAKLIMOHHOMN
KOJIOHHBI: OIPEJEIICHUE PAacX0/]a dKCTPAreHTa,
npuOIMKEHHOTO  pasMepa M CKOPOCTH
CBOOOIHOTO OCAXIEHUS KaIlellb

Pacuér pacnpUIMTENBHOM  OKCTPAKLIMOHHOU
KOJIOHHBI: ornpeziesieHue CyMMapHOH
(GUKTHUBHOM cKopocTH (a3 mpH 3axJIEObIBAHUU
u JraMeTpa KOJIOHHBI, pacuér
pacripenenuTeNs JUCIepcHO ¢asbl, pa3mepa
Karelb U yACPKUBAIOIIEH CTIOCOOHOCTH

Pacuér pacnpuUIMTENBHOM  AKCTPAKIIMOHHOMN
KOJIOHHBI.  ompeneneHue  Kod(ppuuueHToB
nuddy3un, MaccooTaadud M Maccolepeaadu,
BBICOTHI paboueil 30HbI, pa3MEPOB OTCTOMHBIX
30H

Cpl

N3yuenue
IloaroroBka
3agATHsIM 1-3

TEOPETUYECKOTO
oTuéta IO

MaTepHana.
MPaKTUYECKUM

19

Otuér
MPAKTUICCKHM
3aHATUAM 1-3

o




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Banabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) DPaGOTHI (yueoHoii padoThI) OLCHOYHOIO
cpeacrsa)
AncopOnust 1 €€ NPUMEHEHHE B XUMHUYECKOU 1 2 - - Bompockl k 3k3ameny
Jlex3 TexHojoruu. PaBHOBecue B mpoleccax 17-19
aJICOpOITHH. Vcnosus JIECOpOITHH.
MartepuanbHblii OaJlaHC TIporecca aacopOIuu. 1 2 - - Bomnpocel k sk3ameHy
Jlex4  |[lpuHUMNHATBHBIE CXEMBI aJCOPOIMOHHBIX 20-26
nporeccoB.  AJCOpOIMOHHAsE  anmaparypa.
Pacuér ancopbepa ¢ HEMOABUKHBIM CIIOEM 1 4 - -
[Ip4 azicopOeHTa: MMOCTPOCHUE HU30TEPMBI
azcopOIMu; oOmpeaeseHne auaMeTpa |
BBICOTHI ajicopbepa.
Moy 2. Pacuér amcopbepa ¢ HEMOJABWKHBIM croeM| 1 4 - -
AzncopGiust IIps afcopOeHTa: ompejaesieHne KodpduimeHTa
Maccorepeaayd M - MNPOJOJIKUTEIBHOCTH
azicopOIumu.
Pacuér agcopbepa ¢ HEMOABMXHBIM CIIOEM 1 4 ) )
Tp6 azcopOeHra: pacuér MaTEpPUAIBHOTO
Oayanca u MPOJOJIKUTEIIBHOCTU
BCIIOMOTATENbHBIX CTAAUN LIUKJIA.
N3yuenne TEOPETUYECKOTO MaTepuaa. 1 19 - - Otuér o
Cp2 [TonroroBka  oT4éTa 1O  MPAKTUYECKUM MPAKTUYECKUM
3aHITHIM 4-6 3aHATUSIM 4-06
[Ip7 Hrorosoe 3anstue 2 - -
ITA [TpoMexkyTouHas aTTecTanust 1 0.35
[Toaroroska K 3K3aMeHy 1 35,65 Ox3amen
Hroro:| 108 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmzanuy yueOHOTO Kypca TUCIUIUINHBI UCIIOIB3YETCs TEXHOIOTHS TPAJAUIIHOHHOTO
o0y4yeHHsT — OpraHu3alys y4eOHOro mpolecca B By3€, OCHOBaHHAas Ha JIEKIIMOHHO-CEMHUHAapCKO-
3aueTHOl popmax oOydenus. K ¢opmam oOydeHUs] OTHOCSTCS JIEKIUH M MPAKTUYECKUE 3aHATHS,
caMocrosTelibHas padora. Ha JieKnusx B OCHOBHOM HCIOJB3YIOTCS HAIISAHBIC M CJIOBECHBIC
MeTo/bl OOy4YeHHs, a Ha NPAKTHYECKUX 3AHATUSAX — HArJSIHBIC, CIOBECHBIE M TPAKTHYECKHE
Metonpl. CaMocTosiTeNbHAsE paboTa BKIIIOYACT U3YYCHUE TEOPETHUECKOr0 MaTepHaa JTUCIUTUINHBI
C HCIIOJIB30BaHHMEM JICKIIMOHHOTO Kypca, Internet-pecypcos, nadopmannoHHbIX 0a3, METOJHYECKUX
pa3paboToK, CrIeHaIbHON yueOHOM U HAyYHOH JIUTEPATypHI.

6. MeTonnyeckue yKa3aHus M0 OCBOECHUIO M CIUIIAHBI

1. Paccmotperp ¢Qusnueckue, (GU3NKO-XUMHYECKHE, THUIPOMEXaHHYECKHE, TEIUIOBBIC,
MacCcOOOMEHHBIC OCHOBBI IPOLIECCOB XUMHYECKOM TEXHOIOTHH.

2. CchopMupoBaTh NpeCTaBICHUSI 00 0COOCHHOCTSIX KOHCTPYKIIUU XUMHUYECKHX aIlapaTtoB
U 000py/IOBaHMS.

3. 3akpenuTh yMEHHUS ¥ HAaBBIKU pacyéTa XUMHYECKOTO 000PYIOBaHUSI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHnoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 YK-6 OTYETHI IO MPAKTUICCKUM 3aHATUSAM 1-6
ITK-2 Bomnpocs! k 5k3ameny 1-26
I1K-3

7.2. TunoBblie 3alaHudl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. OT4€T 10 MPAKTUIECKOMY 3aHSITHUIO
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHul

Pacuer pacnpuTenbHOM KCTPAKIMOHHOW KOJIOHHBI
Onpenenuth pa3Mepbl PACHbUIUTENIBHON KOJOHHBI Ml H3BJI€YEHHUS (eHolla U3 BOJBI
OKCTPAKIHEH GEH30JI0M TIPH CIIEAYIOMIAX YCIOBUAX: PACXOJ] HCXOIHOM cMecH — Vy M*/4; HadampHas
KOHLICHTPALHs: (PEHOIA B BOLE — Cyy KI/M°; KOHCUHAsS! KOHICHTPALMs (EHONA B BOJAE — Cyc KI/MS;
HavyaybHas KOHIEeHTpalus ¢penona B axkctparente — 0,01 Kr/M>; TeMriepatypa B skctpaktope — t °C.

Pacuér ancopOLUMOHHOM yCTaHOBKH C HETIOJBHYKHBIM CJIOEM aJIcopOeHTa
PaccuuTarh ancopOLMOHHYIO YCTaHOBKY MEPUOAUYECKOTO JICHCTBHS C HEMOJBHKHBIM
cioeM ancopOeHTa s yIABIMBAaHUS T[apoB METAaHOJNA W3 BO3/AyXa, palOTAIONIYI0 II0
YeTHIPEXCTAAMIHOMY LMKy NP CICIYIOIMX YCIOBHSX: pacxon cMmecH — V M°/4; Temreparypa
napoBo3AyiHO# cmecu — t °C; aTMmocdepHoe 1aBlieHne — 0,1013-10° I1a; HavanbHas KOHIICHTpaIUs
MeTaHoJa B Ta30Boi cmecH — Cy; KI/M”; MPOCKOKOBAasi KOHIIEHTPAIHsI COCTaBisieT 5% OT HayalbHOM;
THUII annapaTa — BEpTUKAJIbHBIN ajicopOep; afcOpOEHT — aKTUBHBIN YT OJIb.

Kpurepuu onenkmn:
- OLIEHKA «3a4TEHO» 10 IPAKTUYECKOMY 3aHSATHUIO BBICTABIIETCS, €CIM MOATOTOBJIECH ITOJHBIN
OTYET M0 BBIMOJIHEHUIO 33/1aHUs, B KOTOPOM BCE apaMeTpbl pacCUUTaHbl O€301IMO0YHO.
- OLIEHKA «HE 3a4TEHO», €CJIM OTYET MO BBINOJHEHUIO 3aJaHus He 0(OPMIIEH WU COAEPIKUT
OTJIeIbHBIE TTapaMEeTPbl, PACCUUTAHHBIE HEMTPABHIIBHO JINOO HETOYHO.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 1
Ne
/i Bomnpocskl Kk 3K3aMeHy
1 | CymHocTh nporecca 3KCTpakiMK, €ro NPUHLIKIINAAIbHAS CXeMa.
2 | PaBHOBecue B mporieccax 3KCTPaKIUH.
3 | TpeyronbHas quarpamma. Buibl TpeyroibHbIX HarpaMM.
4 | N300paxeHue mporeccoB pa30aBieHHs U CMEUICHHS Ha TPEYTOJIbHON AUarpaMMme.
5 | KpuBas paBHOBecHs mpoliecca SKCTPaKIUU Ha TPEYrOJIbHOU JuarpamMmme.
6 | HaxoxmeHue Xop paBHOBECHS M KPUTHUECKOW TOUKH.
7 | BiusHEE TemmepaTyphl U JaBICHHUS HA pABHOBECHE B MPOIECCAX IKCTPAKIIHH.
8 | MeTroabl SKCTpaKIMK: OAHOKpPATHAs SKCTPAKIIUS.
9 | MeTroabl SKCTPaKIMK: MHOTOKpATHAs KCTPAKLIUS C IEPEKPECTHBIM TOKOM PACTBOPHUTEIIS.
10 | MeTo/ibl 5KCTpaKLIUU: MHOTOKPATHAS SKCTPAKIUS IBYMS SKCTpareHTaMH.
11 | MHorokpaTHast 3KCTpaKkLus ¢ IPOTUBOTOKOM PaCTBOPUTEIIS.
12 | MarepuanbHbIid 6aianc KcTpakiud. OnpeeieHre YHCiia TEOPETUISCKUX CTYTICHEH.
13 | HenpepbiBHas U cTyneHUaTasi IPOTUBOTOYHbIE IKCTPAKIIUU.
14 | YcerpoicTBO U pacuéT CMECUTEIbHO-OTCTOMHBIX SKCTPAKTOPOB.
15 | LleHTpOOE)KHBIE SKCTPAKTOPBHI.
16 | YcTpolicTBO U cxema pacuéra KOJIOHHBIX IKCTPAKTOPOB.
17 | CymHOCTb MPOIIECCOB aICOPOIIHH.
18 | Buas! ancopOeHTOB.
19 | PaBHOBecue B mporeccax afacopOIiHy.
20 | YcrpoiicTBO aacopOepoB € HEMOABMKHBIM 3€PHUCTBIM aJCOPOEHTOM, MpPUHLUIHUAIbHAS
cxXeMa Iporiecca afacopOIuu.
21 | OmpenenieHre TMPOJIOJDKUTEIIBHOCTH TpoIecca aacopOIMu B ammapare C HEMOJIBUKHBIM
3epHHUCTBIM aJCOPOCHTOM.
22 | YcTpoHcTBO aacopOepoB C JABMXKYIIUMCS 3€PHHUCTBIM aJCOPOEHTOM, NPHHIIUIHATbHAS
cxeMa Ipolecca aacopOIuu.
23 | OnpeneneHue BHICOTHI 30HBI aACOPOLIMK U BpEMEHH aJCcOpOLMHU B anmnapare ¢ ABMKYIIUMCS
3€pHHUCTHIM aJCOPOCHTOM.
24 | YCcTpolicTBO  ammapatoB C  IUPKYJIAPYIONIMM  TICEBJIOOXIDKEHHBIM  IBUICBUIHBIM
a/1cOpOEHTOM, TPUHIIMIHATIbHAS CXeMa Ipoliecca afacopOIuu.
25 | Onpenenenue BpeMeHM NpeObIBaHMs ajacopOeHTa B ajacopOepe ¢ IUPKYIHPYIOIIUM
NICEeBJI00XKIKEHHBIM IbUIEBUIHBIM aJCOPOCHTOM.
26 | Cxema pacuéra amcopOepoB.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NnpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOMI
aTTecTanuu
1 DK3aMeH (YCTHO) OIICHKA «OTJIUIHOY

«OTJIIMYHO»

BBICTABJISICTCS, €CIIU
9K3aMEHYEMbIN MTPaBUIILHO, YETKO
H B IIOJJTHOM 00bEME H3JIOKHII
TEOPETUUYECKUN MaTepuall,
MPOSIBUB MOJIHYIO
CaMOCTOSITEILHOCTh U
TBOPYECKUI MMOIXO/ IPH
000CHOBAaHUHU yTBEPKJICHUN

«Xopouro»

OLIEHKA «XOPOIIO0» BBICTABIISAETCS,
€CJIM OTBET B 1I€JIOM OTBEYAET
TpeOOBAHUSAM K OIICHKE
«OTJIIMYHOY», HO IPOBEPSAEMBbIN
JIOITYCKaJI OT/IE€IbHbIE HETOYHOCTH,
BBI3BAJl HEOOXOAUMOCTh
JIONOJTHUTEIBHBIX (YTOUHSIOIINX )
BOIIPOCOB M J1aJl HA HUX
IPaBUJIbHBIE OTBETHI

«y10BJIETBOPUTEIILHO»

OLICHKA «yJIOBJICTBOPUTEIHHOY
BBICTABJISICTCS, €CIIU IIPOBEPSEMBII
MOKa3aJl IPU OTBETE 3HAHUS
OCHOBHOT'O Y4eOHOTO MaTepHaa,
HO 3aTPYAHSIICS TIOATBEPIUTH
TEOPETHUECKHE TTOJIOKEHHS
KOHKPETHBIMH MIPUMEPaMH WU
000CHOBATH HX, JTOKJIAIBIBAJ
Marepual HeJJOCTaTOYHO YETKO,
MHOT/Ia TpeOOBAT HABOISTIIMX
BOITPOCOB

«HCYHOOBJICTBOPUTCIIBHO»

OLIEHKa «HEYJJOBJIETBOPUTEIHHO
BBICTaBJISIETCS, €CIIU MPOBEPSIEMBII
JIOTTyCKaJl TpyObIe OIIMOKU TIpU
OTBETE Ha MIOCTaBJIEHHBIE BOIIPOCHI,
HE 3HaJI TOPSAOK IPUMEHEHUS
TIOJTyYEHHBIX 3HAaHUI HA MPAKTHKE




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAN JJUTEPATYypa

Tun (yueOHMK, yueOHOe

KoauuyecTtBo B
HAY4YHOU

Ne nocooue, yue0Ho-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 I1.I'. PomankoB, MaccooOMeHHBIE TPOIECChl  XUMHUYECKOM 3BC
B.®. ®ponos, TEXHOJIOTHH. VY4aebHOe mocobue 2017
«IPRbooks»
O.M. ®nucrok
2 IL.T. Pomankog, Mertonbl pacyeTa MpOLECCOB M almaparoB 3EC
B.®. ®ponos, XUMHUYECKOH TEXHOJOTMH (TMpUMEpPbI U YyeOHoe nmocodue 2017
«IPRbooks»
O.M. ®nucrok. 3aJ1a4H).
8.2. JlonosHnuTebHAS JIUTEpPaTypa
KosunuyecTrBo B
Tun (yueOHUK, ydeOHOE .
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeTOIM4YecKoe nmocodue,
HaumenoBanue
NPaKTHUKYM, JP.) 3EC
1 | K.P. Tapannesa, [Ipomeccsr u  ammapaTbl  XMMHYECKOM 3BC
K.B. Tapanues. TEXHOJIOTUH B TEXHUK aIUThI 4yeOHOEe T u 2014 .
paHLe EXHOJOTHH e e 3 VYuebHoe nmocobue «ZNanium.comms
OKPY’KaIOIIEeH CPEJIbI.
2 B.M. IlorexuH, OCHOBBI TEOpPUM XHUMHUYECKUX MPOILIECCOB
p pont VueGHoe 3BC
B.B. [loTexus. TE€XHOJOTHMH OPraHWYeCKHUX BELIECTB U 2017
nocodue «IPRbooks»
HedTenepepaboTKH.
3 N.N. ITonukapos, PacueTsl MammH ¥ anmapaTtoB XMMUYECKUX VueGHoe
C.1. Ilonukapos, MIPOU3BOJICTB M He(pTerazonepepadoTKu. 2017 OBC «Jlanb»
. rnocooue
C.B. PaukoBckuii.
4 .A. MakapeHKOB, [Ipoueccsl W anmaparbl  XUMHUYECKUX
A p pou P 2016 BC

B.A. Hazapos.
E.A. bapuHckuii.

TEXHOJIOTHUH,

YyebHOEe 11ocodue

«Znanium.comy




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows JTorosop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standard JTorosop Ne 690 ot 19.05.2015r., cpok

neictBus — 6eccpouno; JJorosop Ne 727
ot 20.07.2016r., cpoK neHCTBUA —
06eccpouHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJIEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX H

Ne JAP. 00bEKTOB /1JIsl IPOBEIeHUs
. IlepeyeHb OCHOBHOTO 000pPY/A10BaAHUSA
N/ | NMPaKTHYeCKHUX U JIA00OPATOPHBIX 3aHATHIA,
NMOMENIeHUH IJIfl CAMOCTOATEILHON
padoThl 00yuaomuxcsi (HOMep ayAUTOPHH)

1 | JJaboparopus "IIponecco u AXIT". JlabopaTopHble yCTAaHOBKU IO H3YYEHHUIO
VYyeOHast ayautopust JUid  OPOBEACHMS | Ipolecca PeKTHU(PUKALUYU, TEIUIONEpEIayH,
3aHATHHA CEMUHAPCKOIO THIIA. CTallUOHApHOE  Meaua  00opyJlOBaHMUE,
YyeOnast  ayauTopusi  Ais  KypCOBOTO | MHTEpAaKTUBHAs [JOCKa, JIOCKa MeEJoBasl.
MPOEKTUPOBaHMs  (BBIMOJIHEHHs] KypcoBbiX | CTonmbl  ydeHuueckue  18mrt,  CTymbs
pabor). ydeHnueckue 241iT.

VYuebHas  ayauTopus AN IPOBEAEHUS
TPYTIOBBIX u WHIMBUTYTbHBIX
KOHCYJIbTALIUI

VYyeOHast ayautopust Uid  IPOBEIACHHS
3aHATHN TEKYILETO KOHTPOJIS "
POMEXYTOUHOH artectarmu. (A-118)

2 | YuebHas aymutopus Uit nposeneHHs | CTOMbI Y4EHUYECKHE JIByXMECTHBIE

3aHATUHA  JIGKIMOHHOTO  Tuma. YyeOHas | (MOHOOJOKH), CTOJ MPENoAaBaTelbCKUM,
ayIuTOpUsl AN TPOBEACHMS  3aHATUU | CTYJ IIpenoaBaTeNbCKUM, J0cKa
CEMUHAPCKOT0 TUTIA. Y4YeOHas ayTuTOPHS I | ayTUTOPHAS (memoBas), Tabnuma
KypCOBOTO IPOEKTUPOBaHMs (BBINOJIHEHUs | MeHeneena.
KYpCOBBbIX paloT). YueOHas ayauTopus IJis
MIPOBEJICHUS] TPYIIOBBIX M WHIMBUAYAIbHBIX
KOHCYNbTAMi. Y4eOHass ayauTopust Jyist
IIPOBEJECHUS 3aHATUH TEKYLIETO KOHTPOJIA U
npoMexytouHoi arrecranmu. (A-307)

3 | Yuebnas aynurtopus ans  npoBeaeHus | Cton YUYEHUYECKUI JIByXMECTHBIN
3aHATUN  JICKIMOHHOTO  THMHAa. YdeOHas | (MOHOOJIOK) — 20 IIT., CTOJ
ayquTopusl  JUIsl  TIPOBEINCHUS  3aHATUH | mpenojaBaTenbckuilt — 1 mT., CTy:d
CEMHHApCKOro Tuna. YueOHas ayuTopus /Uid | penojaBaTenbckuii  —1  mT,  1ocKa

KypPCOBOTO IPOEKTHPOBAHUS (BBINOJIHEHUS
KYpPCOBBIX Pabo0T). YueOHas aymauTopus s

aynutopHas (menmoBasi) — 1 mT., Tabnuia
Menneneesa — 1 mir.




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

MIPOBEACHUS TPYNIOBBIX U WUHAMUBUIAYaJIbHBIX
KOHCYJbTallMii. Y4eOHas ayautopusi U
MIPOBEACHUS 3aHATUH TEKYLIEro KOHTPOJS U
npoMexyTouHou arrecraimu. (A-306)

Komnerorepubiii  kiacc. I[lomenienue s
CaMOCTOSITEITLHOM paboTHL. YyeOHas
aymquTOpUsl  JUIsL  TNIPOBENEHUS  3aHATH
CEMHUHAPCKOro TUIa. Y4eOHast ayIuTOpust 1Jst
KYpPCOBOTO TIPOEKTHPOBAHUS (BBIMOJIHEHUS
KYPCOBBIX Pa0o0T). YueOHas ayauTOpus IS
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTAllMi. Y4eOHas ayauTopusi JUIs
MIPOBEJICHUS 3aHITUN TEKYIIEr0 KOHTPOJS H
npomexyrouHoi arrecrarmu. (YJIK-812)

Croubl YUEHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BbIXOZOM B cCeThb
HNutepner

[Tomenienue a1 caMOCTOATEIBLHON pabOTHI.
(T"-401)

Croubl Y4YEHHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOZOM B ceTh
WnTepHer.

[Tomenienue 115 caMOCTOSITENIHON pabOThI
crynertos (C-705)

Cronbl YYEHUYECKHE, CTYJIbS
yuennueckue, [IK ¢ BbIxogoM B ceTh
WNurepner.




