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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHMS NUCIHMILIMHBI — TOBBIIMIEHUE YPOBHS MPOQPECCHOHATBHON KOMIIETCHIIUU
CTYAECHTOB IIOCPEICTBOM OCBOEHHS TEOPETHUECKUX U MPAKTUUYECKUX OCHOB pecypcocOeperaromx
IPOIIECCOB B HEPTEXUMUHN U XUMUYECKOI TEXHOJIOTHH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M NPAaKTUKHA, HAa OCBOEHMM KOTOpPbIX Oaszupyercs [aHHas AMCLUIUIMHA!
«[Ipomeccsl M ammapaThl XUMHUYECKUX M HEPTEXHMMHUYECKHX MpeanpusTHiiy, «l[IpombinuieHHas
skosorus», «Jloructuka oOpamieHuss ¢ OTXOJaMM XMMHYECKHX U HePTEeXMMHUYECKHX
npeanpusTHii», «bronornyeckre 1 XMMU4ECKHe CIocoObl IepepadOTKU OTXOHA0BY.

I[I/ICIII/IHJII/IHI)I " OpPaKTHKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMNHBI H€O6XOI[I/IMO KakK

npenuectBytomee: «lIpousBonctBennas mnpaktuka (HayuHo-uccnemoBartenbckas paborta 4)»,
«[IpenaurnmomMHast IpaKTUKay.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmupyemMbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-3 — ciocoOHOCTH K
npodeccuoHanbHOM
OKCIUTyaTaI[uH
COBPEMEHHOTO
000pyI0BaHUS U
npuOOPOB B COOTBETCTBUH
C HarpaBJICHHEM U
npoQHIeM MOATOTOBKU

3HaTh:

- OCHOBBI METOJIOB MPOCKTUPOBAHUS
pecypcocOeperarmmmx CXem
anmnapaToB M TEXHOJOTHYECKHUX CXEM;
- CTpaTETHI0 OpraHu3aIuu
ONTUMAJIFHOTO SKCIIEPUMEHTA;

- OCHOBBI METOJ0B
TEPMOJMHAMHYECKON ONTUMHU3ALIUN
pecypcocOeperamImx CuCTeM;

- OCHOBHBIE METObl ONITUMHU3AINH
XUMHKO-TEXHOJIOTHYECKHUX MPOIIECCOB

YMetb: 3¢ (eKTUBHO UCTIONIB30BaTh
COBpPEMEHHBIE TPUOOPHI, METOTUKHU H
IporpaMMHOe oOecrieueHue Mpu
MPOBEJICHUU UCCIEIOBAHMM, 1
MO/JICIMPOBAHUH TEXHOJIOTUYECKUX
MPOIIECCOB B HEDTEXUMUU U
XUMHUYECKON TEXHOJIOTHU

Bmaners:

- IPaKTUYECKUMH HAaBBIKAMHU
HCII0JIb30BaHUA COBPEMEHHBIX
npuOOPOB, METOAUK U IPOTPAMMHOIO
oOecrnieueHus, Ipy MPOBEIECHUU
HKCHEPUMEHTOB, UCIIBITAHUH U
MO/JICJIMPOBAaHUH B 00JIacTH B
He(PTEXUMHUH U XUMHUYECKOU




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

TEXHOJIOTHUH;

- MeToJlaMu aHanu3a 3(ppekTuBHOCTH
(YHKIIMOHHPOBAHHS XUMHUYECKHX,
He(TEXUMHYECKUX U OMOXUMUIECKUX
IPOU3BO/ICTB;

- HaBBIKAMU TIPOCKTHPOBAHUS
IPOCTEHUIINX aNIapaToB XMMHUYECKON
1 He(pTeXMMUYeCKOi

IPOMBIIIJICHHOCTH
I1K-2 — TOTOBHOCTE K - 3HaTh:
MIOUCKY, 00paboTKe, - METOBI ONITUMHU3AIUN U
aHAIH3Y U IPOSKTUPOBAHHUS
cUCTeMaTH3alluy HaAy4IHO- pecypcocOeperarnmx nporeccoB B
TEXHUYECKOH XUMHUH U He(DTEXUMUH,

uH(pOpMaIIUU IO TEME
WCCJIEIOBAHMS, BEIOODPY
METOJIUK U CPEJCTB
peuienud 3aaa4u

- OCHOBHBIE MOJIEIH CTPYKTYPbI
IIOTOKOB, TEINIOOOMEHHBIX U
MacCOOOMEHHBIX TIPOIIECCOB;

- METOJIbI MICHTU(PUKALINH
1apamMeTPOB MOJICIIH U METO/IbI
YCTaHOBJICHHS aICKBATHOCTU MOJICIIN

YMeTs:

- popMyIHpOBATH LIETU U 33]a4l
HCCIICIOBaHUIA;

- OIICHUBATh TEXHOJIOTUYECKYIO U
H9KOHOMHUECKYIO 3P (HEKTUBHOCTh
MIPOU3BOJICTBA, ITPH COOITIOICHUH €TI0
9KOJIOTHYECKOM 0€30MacHOCTH;

- BRIOMpaTh HanboJiee parMoOHAIbHYIO
CXeMy IPOM3BOJICTBA 3a/IaHHOTO
MPOYKTA

Bnagers: npakTHYeCKUMU HaBBIKAMU
orpezieNieHus! ONTUMANIbHBIX U
palMOHAIbHBIX TEXHOJIOTHYECKUX
peXUMOB pabOTHl 000pYAOBaHUS




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHITHH Cemectp | O0beM, 4. banasbl | UHTepakTuB, 4., (HaMMeHOBaHHMe
yueOHoii padoThI (yueoHoO¥i pa6oThI)
OLICHOYHOI 0
cpeacrsa)
Monayib 1. Jlexusa Ne 1 CucTeMHbII MHOTOKPUTEPHATbHBII
CucremHble aHamu3 3G PEeKTUBHOCTH 3 2 i i
3aKOHOMEPHOCTH B (YHKLIIMOHMPOBAHUS XUMUYECKUX U
HE(PTEXUMHUH U HE(PTEXUMHUECKUX TTPOU3BOJICTB
XMMHUYECKON Jlexums Ne 2 CTpyKTypa 3KCHEPTHON CUCTEMBI
TEXHOJIOTUU JUI pacueTa U ONTUMHU3aLUuU
ra3o(pakIMOHUPYIOIIUX YCTAHOBOK
1 yCTaHOBOK OJTHOKPAaTHOMN
neperonku HedTu. Knaccuduxarus 3 2 - -
METOJI0B MHOI'OKPUTEPHAIIbHOM
ONTUMH3ALMH SHEPTO- U
pecypcocOeperaronmx nporeccoB u
CUCTEM
[TpakTueckoe MonenupoBanue Otuer no
3ansaTue Ne 1 peKTU(UKAIIMOHHONW KOJIOHHBI JUISI 3 4 i [IPAKTUYECKOMY
paszzaeneHus OMHapHOHN cMecH 3aHaTHIO Ne 1 B
3JIEKTPOHHOM BUJIE
IIpakTHueckoe Br16op ontumansHON 00BS3KH Oruer o
3ansTue Ne 2 peKTU(UKAIIMOHHON KOJIOHHBI 3 4 i IIPaKTUYECKOMY
3aHaTHIO Ne 2 B
JJIEKTPOHHOM BHJIE
IIpomexxyTouHas
aTTecTamus 3 0.25 -




DopMBbI TEKYLLET0

N KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA
Mopnyas (pa3aen) . . Cemectp | O0beM, 4. banasbl | UHTepakTuB, 4., (HaMMeHOBaHHMe
y4eOHoii padoThI (yuedHoli padoThI) OLEHOTHOIO
cpeacrsa)
Monynb 2 Metonbt  |JIexkuust Ne 3 MaremaTruueckoe MOACIMPOBAHUE
ONTUMU3ALNH U XUMHUKO-TEXHOJIOTUUECKUX CUCTEM
OpraHu3aIun 3 2 -
pecypcocOeperaromumx
[IPOIICCCOB B
P Jlexmms Ne 4 ['unoreTnuecku 0000IICHHAS
HE(PTEXUMHUH U
. TEXHOJIOTHYECKasi CTPYKTYpa.
XUMUYCCKOMN
[TapeTo onTuMu3aus
TEXHOJIOTHH
TEXHOJIOTHYECKUX,
KOHCTPYKLIMOHHBIX M CTPYKTYPHBIX 3 5
mapaMeTpOB. )
OnTumu3zanus KOHCTPYKTUBHBIX
rapaMeTpoB MaTepUaIbHOTO
LUAJTMHIPA CMECUTENA
HENPEPHIBHOTO ACHCTBUS
[TpakTueckoe MaremaTrueckoe MOAECITMPOBAHUE OTYer o
3aHsTue Ne 3 PEryJsipHOTO peKMMa BBIITAPHOTO MPAKTHYECKOMY
3 4 -
amnmapara 3aasTHiO No 3 B
3JIEKTPOHHOM BUJIE
[IpakTHyeckoe Cocrapnenre MaTeMaTH4eCKou OTtyeT 1o
3ansTue Ne 4 MOJIe/i TpyO4aToro peakropa, 3 4 IIPAKTUYECKOMY

Pabotaro1ero B ycTaHOBUBIIEMCS
pexume

3aHATHIO Ne 4 B
AJICKTPOHHOM BUJE




DopMBbI TEKYLLET0

. KOHTPOJIA
Mopnyas (pa3nein) BUHII HaHMeHOBamfe TEM 3aATTHH Cemectp | O0bem, 4. bannbl | UHTepakTHB, 4. (HanMeHOBaHHe
yueOHoii padoThI (yueoHoO¥ paGoThI)
OLICHOYHOI'0
cpeacrsa)
[IpakTuueckoe Onpenenenue oNTUMaIbHON
3anarue Ne 5 TOJIAHBI TEIUIOU3OJISILIUU
Otyer no
IPaKTUYECKOMY
3 4 -
3aHATHIO Ne 5 B
3JIEKTPOHHOM BUJIE
IIpakTrueckoe Pacuer anmnapara — X0JIOAWIBHUK. Oruer 1o
3ansTue Ne 6 Pacuer annapara — OTCTOMHUK 3 4 i IPaKTUYECKOMY
3aHsATHIO Ne 6 B
3JIEKTPOHHOM BUJIE
[IpakTuueckoe [Tapamerpuueckuii aHaiau3 npu Otuer no
3aHarue Ne 7 MOJIETTUPOBAHUH KOJIOHHBI 3 4 i MPAKTUYECKOMY
abcopbuun 3aHsaTui0 Ne 7 B
3JIEKTPOHHOM BH/JIE
IIpakTueckoe MogenupoBaHHue TEXHOJIOTHYECKOU OTYeT 1o
3ansTre Ne 8 CXEMBI € TOMOIIBIO IIPOrPAMMBbI 3 A [PAKTHYECKOMY
DWSIM 3aHsATHIO Ne 8 B
3JIEKTPOHHOM BUJIE
CamocrositensHas |CaMOCTOATENbHOE H3y4YeHue
paboTta TEOPETHUUECKOTO Marepuana.
ITonroroBka OTYETOB o 3 211.75 -
MPaKTUYECKUM paboTam
Hroro:] 252 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

I[lpu peanmzanmmm  y4eOHOrO  Kypca JUCHUIUIMHBI  HCIOJIB3YIOTCS  TE€XHOJIOTUH
TPAAULIUOHHOI'O 06y‘-I€HI/I$I, BKIIIOYAOMKUC JICKIUMKW W [IPAKTHYCCKUC 3aHATHUA, KOTOPLIC
NPEIIOIAraroT MOCIeI0BaTeIbHOE H3I0KEHUE MaTepraa mpernoiaBareneM. JISKIust ¢ dIeMeHTaMu
AUCKYCCHHU, C HCIIOJIb30BAHHUEM TEXHOJIOTUH Pa3BUTHA KPUTHUYCCKOI'O MBIIIJIICHHA. HpaKTI/I‘-IeCKI/Ie
3aHATHUS — C 00CYXKICHUEM PE3YIbTATOB JIEATEILHOCTH

6. Meronuyeckue YKa3aHUs M0 OCBOEHUIO JUCIHILTHHBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3y4yduTh y4eOHbIH Marepuan 1o  JgucuuiuinHe «MeToabl  ONTHUMH3AaLUU
pecypcocOeperarommux MpoIecCOB B HEPTEXUMUU M XHUMUYCCKOW TEXHOJOTHH» HCIIONb3YS
JEKIMOHHBIN MaTepuan u Marepuan 6u0aroTedyHoro (oHa 10 JaHHON TEMaTHKE;

. AKLIEHTUPOBATh BHUMAHUE HA H3YYEHMHM CXEM paAlMOHAIBHOIO HCII0JIb30BAHUS
JHEPreTUYECKUX U ChIPHEBBIX PECYPCOB.

MeTtoauyeckne peKOMEHAAlNUU K BBIIIOJHEHUIO CAMOCTOSITENILHOM pabOThI:

1. M3yueHue TeOpeTMUECKOro Marepuaia MO H3ydyaeMOH TeMe, M3JI0)KEHHOro B y4eOHO-
METOAMYECKOM TIOCOOUH.

2. Borpocsl 111 caMOCTOSTENIbHON PabOThI CTYAEHTOB

- [Totounsle cxembl coBpemenHbix HII3.

- AHaJIUTHYECKHUE METO/Ibl ONTUMU3ALIH.

- Mertonbl onTUMU3aUK, KJIaccu(puKaus

- OneHka 4iCcIeHHBIX 3HaYCHNH TapaMeTPOB MaTEMaTHUYECKUX MOJIEIEH.

- Crparerus onTUMHU3ALMK U OPraHU3allUU SHEPTO- U pecypcocOepexeHusl.

3. TloaroroBka K ayAMTOPHBIM 3aHATHUAM (IIPAKTUYECKMM paboTaM U IMPOMEXYTOUHOI
aTTeCcTaIun).

4. CamocrosTenbHOE MPOYTEHUE, MPOCMOTP, MHTepHeT-pecypchbl, MOBTOpEHHE Yy4eOHOro
Marepuana.

5. IlpakTuyeckue 3aHATHS BKIIOYAIOT B ceOs pELIeHWE NPUKIAJHBIX, PAcCUeTHBIX U
CUTYallMOHHBIX 3a/1a4, 00CYX/I€HNE PE3YyIbTaTOB JESATEIbHOCTH.

6. IloaroToBka OTYETOB MO MPAKTHUECKUM 3aHATUSM:

6.1. IlpenocraBnenne oT4era B DJIEKTPOHHOM BHJE ¢ Ha3BaHueM (aiina, Hanmpumep XT0-
1601 ITP1 VBanoB M.U. B cooTBETCTBHE C BAPHAHTOM U TPEOOBAHUSIMHU K COJCPKAHUIO OTUETA.

6.2. [Ipu cmade oTyeTa CTYICHT JOJDKEH OTBETHUTh HA BOMPOCHI IMPEMOJaBaTeNsi MO TeMe
NPaKTUYEeCKOH paboTe B yCTHOU (hopMe, UCTIONb3Ys OTYET MO MPAaKTUYECKoil padoTe.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OT4eTsl MO NMpaKTUYECKUM 3aHATHSIM No
3 OIIK-3, TIK-2 1-8 B snexTponHoM Buae. Bompocel k
sk3ameny Ne 1-50.

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATEePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1 OT4eT N0 NPaKTUYECKOMY 3aHITHIO
(HaumeHosanue oYeHoUHO20 cpeocmsa)

Tunosoii npumep 3axaHus

IIpakTnueckoe 3ansaTne Ne 1. MoaeanpoBanue peKTH(UKANUOHHOW KOJOHHBI JJIsl
pa3nejieHusi OMHAPHON CMeCH.

Henr paldorbl: O3HAKOMJIEHME C  OCHOBHBIMU  MPUHLMIIAMA  MOJAEIUPOBAHUS
pPEeKTH(PUKALIMOHHON KOJIOHHBI 1711 pa3zaeneHus OuHapHoi cmecu B mporpamme ChemSep.

IIpunanjexHocTH: TEPCOHAIBHBIA KOMIBIOTEp € jgocTynoM K cetu HMurepuer, 11O
ChemSep, 10 Microsoft Office, pazgarounslii MaTepuai.

AJITOPUTM BBINOJIHEHUSI 3a/1aHNUS:

1. I3y4nTh JEKUMOHHBIN U pa3JaTOYHbI MaTepUal.

2. Tlomyunts Yy mpenojaBareisi KapTOUKy-3aJaHHE. BBITOIHUTH MOJEIUPOBAHUE
PEeKTH(PUKALIMOHHON KOJOHHBI JJIS pa3jesieHus] OMHApHON CMECH MO MHAMBHYaIbHOMY 3aJJaHHUIO,
IpUMep UHAWBUIYaJIbHOTO 33/1aHUs NTPUBE/IEH B Tabmuue 1.

3. IIpoBecTu aHaNIU3 MOMYYEHHBIX PE3Y/IbTATOB (TEMIIEPATypHbIE PEKUMBI KOJIOHHBI, COCTaB
MaTepuaibHBIX MOTOKOB U JIp.) U IMIPU HEOOXOJUMOCTH MPOBECTU OTIAIKY MOJAEIN B COOTBETCTBUU
C 3a7a4el, IOCTaBJICHHON B MHANBUYAJIbHOM 3a/1aHUH.

4. CdopmupoBaTh U MpPENOCTaBUTh OTYET IO IMPAaKTHUYECKOMY 3aHATHIO. OT4eT 1o
IIPAKTUYECKOMY 3aHITHIO TOJDKEH COIEPKATh:

4.1. Pe3ynbTaThl NPOBEACHHOIO MOJEIUPOBAHUS B COOTBETCTBUU C WHIUBUIAYAIbHBIM
3a/laHueM:

- MaTepuaibHbIi OanaHc (Tabnuua 2);

- TEIUIOBOM OajaHC U PeKUMBbI pabOThl PEKTU(UKAIIMOHHONW KOJOHHHI (Tabauna 3);

- rpaduxu Liquid phase composition profiles u Vapour phase composition profiles
(pucynok 1);

— X, Y — quarpammy OMHapHOM cMecH (PUCYHOK 2).

4.2. BeiBogpl.

5. BrlnosnHeHHOE MPAaKTUYECKOE 3aHATHE JOKHO OBITH 0(OPMIIEHO B 3JIEKTPOHHOM BUJE (C
pacmmpenuem *.doc/docx).

6. ®opma oTveTa 1Mo MpaKTUIECKOM padoTe:

TUTynbHBIN TUCT

Hazpanue nmpaktuueckoil pabOThl M BapUaHT

Llens u 3amauun



TeopeTnyeckas 4acThb

HcxonHele nanHbIe

Xona paboTsl

Pe3ynbTathl v BEIBO/IBI IO paboTe

Tabmuma 1 — 3amaHuMs I8 MOJCTUPOBAHHUS PEKTU(GUKAIIMOHHOW KOJOHHBI IO Pa3JICICHUIO

OuHapHOU cMecu

3aganme Ne 1 | Mcxoanas cmeces: UXY — Tosyour™.

Wcxoxnas cmech Juctunnsar KyOoBast ®H1IKOCTb
Konu- Komnu- Cocras, Konu-
Cocras, Cocras,
4eCcTBO, MOJL. OJTH 4eCTBO, MOJL. JIOJIH 4eCcTBO, -
mour/c ’ Moin/c Moi/c )
4yxy -0,50 49Xy -0,915 Xy - 0,085
3 ’ ’ ?
8,131 Toayoi — 0,50 4,06565 toayon — 0,085 4,06565 Toiryon — 0,915
Yuciio Tapeok - 12
Tapenka nutanus -6
Joiist napa B IHTaHUH -0

JlaBieHue Ha BXOJI€ B KOJIOHHY, at™ — 1,1

JlaBieHue B KOJIOHHE, aT™M — 1,1 (IIOCTOSIHHOE 110 BBICOTE KOJIOHHBI)

Tun KUNSTUIBHUKA — C TTAPOBLIM MIPOCTPAHCTBOM (KyOOBast )KUIKOCTh OTBOJAUTCS B BUJIE
KHUJIKOH (asbl)

Tun KoHAeHcaTOpa — IUCTUIUIAT OTBOAUTCS B BUJIE )UKol (assl (Totul (Liquid product))

@dnermMoBoe 4HCIIO -1

[Totepu Teruia no KonoxnHe — 0

* nepea MOoIAEIHpPOBaHUEM MMPOBEPHTL BO3MOKHOCTDH 06pa3013aHH51 a3€0TpDHHOﬁ CMECH
MCEK Yy KOMITOHCHTAMH (I[OHOHHHTCHBHOG 3‘c].,I[aHHe)

Tabnuna 2 — MaTtepuanbHbIid OanaHc

10



[Tpuxon

Kr/4

%o
Mmac.

Pacxon

Kr/g

%o
Mmac.

HKK
BKK

1. UcxomHnast cMech, B T. 4.:

1. JIMCTUILINAT, B T. 4.:

HKK
BKK

2. KyboBas KUIKOCTh, B T. 4.:

HKK
BKK

Tabmmua 3 — TeroBoit OanaHc U PeKUMBI padOTHl PeKTU(HUKATMOHHON KOJIOHHBI

Pacxop, kr/c | TerioBas Harpyska, Kkajl/d
Temneparypa, | [lapnenue, | Dnermosoe
Tapeuika op ypa, | A
C aT™ 9HUCIIO Ha Ha
KHJIKOCTH | IapOB
nedierMaTop | KU TUIBHUK
1
2
3
n
Liguid phase composition profiles
.f.ﬁ_- T T T T -+ d
2 - +
4 - -
g ‘
w2
g - 4
ar :
12 ‘ . " f . W
0 0.2 0.4 0.6 0.8 10
Liguid mole fraction
Cabon ietrachionde — Tolene =

Bryisa. 2.81716

11



Pucynok 1 — Oxno Liquid phase composition profiles mist komnonenToB (UXY u tosyona)

MecCabe-Thielz diagram Carben tetrachionds - Tolusne

=
oo
T

=
(=)
T

=
T
-

=
b
T

Y Carbon tetrachloride/(Carbon tetrachloridet+Toluene)

ChemSeg|

0 0.2 04 06 02
X Carbon tetrachloride/(Carbon tetrachloride+Toluene)

Pucynok 2 — X, Y-nguarpamma jiis 6unapHoit cmecu UXY — tomyon

Kputepun onenkmn:

1

OLIEHKa «3a4YT€HO» CTaBUTCS CTYAEHTY, €CJIM OTUET MO0 MPAaKTUYECKOMY 3aHATHIO BKJIHOYAET
6omee 50% ot TpeObyemoro oobeMa M BBHINOJIHEH B COOTBETCTBHE C TPEOOBAHUSAMM yKa3aHHBIMH B

y4eO0HO-METOIMYECKOM MTOCOOHH;

OICHKA «HC 3a4YTCHO» CTABUTCA CTYACHTY, €CJIM OTYUCT MPAKTUYCCKOMY 3aHATHUIO BKIIHOYACT

menee 50% ot TpedyeMoro oobema.

TeMbl MUCHLMEHHBIX paﬁoT
IIuceMeHHBIE pa60TbI HE IPEAYCMOTPCHDBI y‘le6HHM IJIaHOM.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 3

Ne Bonpocsl k 3a4ery

n/n

1. CTpyKTypa 3KCIEpPTHOM CHUCTEMBI JJIsl pacdyeTa M ONTHMU3ALUU Ta30(PAKIMOHUPYIOLIHX
YCTAaHOBOK U YCTAHOBOK OJHOKPATHOM MEPErOHKU HEPTH.

2. Knaccupukanuss METOZOB  MHOTOKPUTEPHATBHOW  ONTUMHU3AIMM  JHEPro — H
pecypcocOeperaroniyx NporeccoB U CUCTEM.

3. TexXHUKO-DKOHOMHUYECKUI KpUTepui APQPeKTHBHOCTH. MeTomonorus »HEPro — W
pecypcocOepexeHus MHOTOKOMITOHEHTHBIX KaTaJTUTHYECKUX MPOLIECCOB
HedTenepepaboTKH.

4. ['unoreTnyecku 06001IeHHAs TEXHOJIOTUYECKAs! CTPYKTYpa.

. [TapeTo onTUMU3ANNS TEXHOJIOTHYECKHUX, KOHCTPYKIIMOHHBIX M CTPYKTYPHBIX TAPAMETPOB

6. Ctparerusi ONITUMU3ALNN U OPTaHU3ALIUY YHEPTO- U PeCcypcocOepeKeHusl.

7. JIeKOMIO3HIIMS 110 COCTABJISIFOIIMM KPUTEPHSL.

8. OneHka CTeNeH! paccorjiaCcoBaHMsl 10 COCTaBIISIIOLUIIM KPUTEPHSL.

9. brnok-cxema pemieHuss 3aJayd ONTUMHU3AIMM M DHEPIO — U PecypcocOepexeHHs
MHOTOKPUTEPHAILHOW CHCTEMBI.

10. | OBpucTHyecKo-IPOAYKIIMOHHAs Iponeaypa cunteza [OVY.

11. | Hedopmanm3oBaHHbIE 321241 ONTUMAIBHON YKCIUTyaTallMd XMMUYECKHUX TPOU3BOJICTB.

12. | OObeKTHl CHUTYAIlMOHHOTO YyIpaBlieHus. J/[MarHocThka MPUYUH OTKIOHEHWN B padoTe
MTPOMBIIIIJICHHBIX YCTAHOBOK.

13. | ®opmMupoBaHHEe MaTEeMAaTUYECKUX MOJENEH s pemeHus 3alad CHTYallMOHHOTO
yIpaBICHUS.

14. | TeopeTnyeckrie OCHOBBI TIOCTPOCHHUS WHTEIUIEKTYaJbHBIX CHCTEM ONTHMH3ALUU U
OpraHu3alK SHEPro — U pecypcocOepexeHns MPOIIECCOB XUMHUECKOW TEXHOJIOTHH.

15. HHTemiekTyanbHble CUCTEMBI B XUMUHU U XUMUYECKOW TEXHOJOTUH. ba3wl naHHbIX. ba3bl
3HAHUM.

16. | Monenu s npeacrasienus 3HaHuid. CucreMaTH3anus YKCIEPTHBIX 3HAHUH.

17. | IIpouenypsl BbIBOJA pEIICHUH TMpU AMATHOCTUKE TMPHYMH OTKIOHEHHH B paboTe
MTPOMBIIIIJICHHBIX YCTAHOBOK.

18. | MeTog HMCKYCCTBEHHOTO UHTEIJIEKTa B XHMHUM U XUMHUYECKOW TEXHOJOTHUH.
[IporHo3upoBanue aKTUBHOCTH KaTalu3aTopa.

19. | BousiHue XMMHUYECKOTO COCTaBa KaTaau3aTopa Ha yPOBEHb aKTUBHOCTH M CTAOMIBHOCTH
Pt-konTakra.

20. | KoMmmproTepHOE MMPOrHO3UPOBAHKIE YPOBHEH aKTHBHOCTH U CTAOMIILHOCTH KaTaJIn3aTopa.

21. | Ontumuzanusi paboThl MPOMBINUICHHBIX YCTAaHOBOK B YCJIOBUSX PaBHOBECHS CIpoca U
MIPEJUIOKEHUS POTYKIIUN HA PHIHKE.

22. | HTeneKTyalbHble CUCTEMBl KaK OCHOBA IOCTPOCHHS OOydYaroluX KOMILIEKCOB IMPHU
MO/ITOTOBKE TEXHOJIOTOB.

23. | [IpuHIIMD HETIPEPHIBHOCTH U HIMKIONEAUYHOCTA 00pa30BaHMUSI.

24. | Yyer (HU3MKO-XMMHUYECKUX OCOOCHHOCTEW Tmporecca mpu  pa3paboTKe  HOBBIX
KOMITBIOTEPHBIX TEXHOJOTUH MOJTOTOBKH CIICIIHATICTOB.

25. | BeiOop 1 000CcHOBaHME pAlMOHATBHBIX CIIOCOOOB MPEACTABICHUS HKCIIEPTHBIX 3HAHUH 00
n3ydaeMoM mporecce. Pa3paboTka ciieHapueB 00ydeHusl.

26. | [locTpoeHne MHTEIUIEKTYaIbHBIX CUCTEM JIJISl pacyeTa, ONTUMHU3ALUU U IPOrHO3UPOBAHUS
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XUMHYCCKUX ITPONU3BOACTB.

27. TeopeTnyeckre OCHOBBI, pacueT U ONTUMU3auusa HectauuoHapHbix X TII.

28. | OOmme Bompochl  Je3akTuBalMM  Karanu3atopa. Kiaccudukauus — mpoieccoB
JIe3aKTUBAIINH.

29. | OrpaBnenue OMPYHKIIMOHATHHBIX KAaTaTU3aTOPOB.

30. | KokcoobpazoBanue Ha TOBEpXHOCTM Karaiu3atopa. Dusmueckas Ae3aKTUBALUU
karanu3atopa.  DHU3UKO-XUMUYECKHE  MOJEIM -  OCHOBA  JUIS  IMOCTPOCHUS
WHTEJUICKTYAIbHBIX CUCTEM.

31. | MaremaTtnueckoe MOJETUPOBAaHUE MIPOLIECCOB NepepaboTKku OeH3MHOBOH (pakiuu HedhTH

Ha Pt-karaim3aropax.

32. | O6mas kinaccuukanmuu mpoieccoB Ha Pt-karanuzaropax.

33. | OcHOBHBIE peaKI1K IIPeBpaILEeHHs YTIeBoJOpooB Ha Pt - kaTanuzaTopax.

34. | Texnonoruyeckas cxema Mporecca KaTaTuTHIeCKoro pupopMuHra OEH3UHOB.

35. | CuHTe3 onTUMaNbHOM TEXHOJIOTHYECKOM CXeMbl TPOM3BOACTBA OCH3UHOB.

36. | [lpuHmmmel  ¢dopmamu3anuy MeXaHHM3Ma NPOTEKaHWs pEakIuii Ha TOBEPXHOCTH
KaTaJln3aropa.

37. | llpunuunel  BbIOOpa  THUAPOJMHAMMYECKOIO  peXHMMa paboThl  peakropa  INpHU
MaTeMaTHYeCKOM MOJIEIMPOBAHUH.

38. | OueHka 4MCICHHBIX 3HAUE€HHUH TapaMeTpoB MaTEMAaTUYECKUX MOJEIICH.

39. | OnTtumu3zanus XMMUKO-TEXHOJIOTMYECKUX MPOLIECCOB.

40. | IlocranoBka 3agauu ontumusanuu B XT. Kpurepuil onTumalibHOCTH, LieneBast QyHKIUSI U
pecypcebl ontumuzanuu. O01iast cTpaTerus penieHus 3a1ayi onTuMu3anuu Ha OBM.

41. | Meroapl onTUMHU3AIUH, KJIacCu(UKAIUS.

42. DKCIEPUMEHTAITBHO-CTATUCTUYECKUE METO bl onTuMu3aiuu. Meton bokca-Yusncona.

43. | AHanmuTHYECKUE METO/Ibl ONITUMH3ALIHH.

44, MeTtoibl HEIMHEMHOTO MNpPOrpaMMHUpPOBAHUSA. MeETOIbl OJHOMEPHOIO0 TOMCKAa: METO]

JIEJIEHUs] OTpe3Ka IOIoJIaM, METOJ '"30JIOTOTO CEYeHHUs'", METOJl CKaHUPOBAHUS, METO]
CIIy4aillHOrO MTOUCKA.

45, MeToapl MHOTOMEPHOTO TIOHCKA.

46. | Texnosorus BeieneHus napagpuHos «Ilapekcy.

47. | AnbTepHaTUBHBIE TEXHOJIOTHH MTOJIYYEHUS Macell.

48. | CoBpeMeHHbIE KaTaIM3aTOPbl KATATUTHYECKOTO KPEKUHTa.
49. | TBepIOKHCIOTHOE ATKWINPOBAHUE.

50. | Ilorounsie cxemsl coBpemenHbix HII3.

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NPOBeACHUSA
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NPOMEeKYTOUYHOM
arTecTalu
OTBeT Ha /JBa TEOPETHUECKUX
«3a4TEHO» BOIIPOCA, CTYIEHT XOpO1LIO
BJIaJIEET MaTepuaIoM
3 3ayer (YCTHO)
He orBewaer HM Ha oguH U3
TEOPETUYECKUX  BOIPOCOB, HE
«HE 3aYTEHO»
MOXXET OTBETUTh HH Ha OJIMH
JIOTIOJTHUTENBHBIN BOIPOC
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoanorexe /
n/n MeToauYecKoe mocooue,
IpaKTHRYM, Ap.) HaumeHoBaHue
p y 9 p‘ BBC
OCHOBBI pacyeTa ¥ MOJIEPHU3ALHS
JlanteB A.T'., ®apaxos M.U., P Aep !
1 TEIIOMacCOOOMEHHBIX YCTAHOBOK B MoOHoTpadus 2015 IBbC «Jlanb»
Mumnees H.I'.
He(TEXUMHH
BBenenue B aHanu3, CHHTE3 U MOJICITMPOBAHHE
2 Kasuer B.M. A ’ ACIHP y4eOHOoe Tmocooue 2016 3BC «IPRbooks»
CUCTEM
Mockeies 1O. A., Teoperndeckrue OCHOBBI XMMHUUECKOM
3 I'puropuues A.K., [TaBnos p y4eOHOoe mocooue 2020 OBC «Jlanb»
TEXHOJIOTHH
0.C.
Tagpuna E.M., Mapkuues Pacuer sHeprocoeperarommx
4 AP - Viap p p HI yaeOHoe mocodue 2016 ObC «Jlanby»
H.A. TEXHOJIOTHYECKUX YCTAHOBOK
[Ipomecce! n anmapaThl XUMAYECKOM
5 Bapanos [I.A. pott P yuebHOoe ocodue 2020 OBC «Jlanb»
TEXHOJIOTHH
6 Tynuxun E.J. OO6m1ast HepTeXUMHUS yuebHoe rmocodue 2019 OBC «Jlanp»
8.2. lonoHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHUK, yueOHOE .
HAYYHOI
Ne nocooune, yuedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJioBoOK) I'on n3nanus oudamortexe /
n/n MeTOoaHUYEeCcCKoe mocooue,
IpPAKTHKYM, 1p.) HaumenoBanmue
P » AP 3BC
1 CucTeMHBIN aHAJIU3 U METObl XMMUYECKOM
Jlumuu A. A. A yaeOHoe mocodue 2015 ObC «Jlanpy»
KHOEPHETUKH
2 | Pypenko E.IO. CoBpemeHHbIe TPOOIEMbI SKOJIOTHH, YJHEPro- 1a00paToOpHBIN 2018 3BC «Jlanp»
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n/n

ABTOpBI, COCTABUTEH

3arnaBue (3aroJi0BOK)

Tun (yueOHMK, yueOHOe
nocooue, yuedoHo-
MeTOoaHYEeCKoe mocooue,
NMPaKTHKYM, Ap.)

Ton m3manus

KoaudecTBO B
HAYYHOMH
ouobauoTexe /
HaumMmeHnoBaHue
9BC

1 pecypcocOepekeHus] B ONOTEXHOJIOTUHI

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

- Byrneposckue coobdmenuss. HayuHblli  aHIVIO-pYCCKOSI3BIUHBIM ~ XMMHUYECKUI
xypHai. [lyOnukyeT ctaThbu 110 OCHOBHBIM pa3jielaM XMUMUHU U CMEXHBIM AucUuIuIHaM. JKypHai
BxoauT B Ilepeuenr BAK u cucremy PUHIIL. [Ins 3apeructpupoBaHHBIX IOJIb30BaTENEl caiTa
JOCTYIIEH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

— XuMHusi B HHTepecax YCTOMYHBOro pasBuTusa. B xypHase nyOauKyroTcs
OpUTHMHAJIbHBIE HAayYHBIE COOOLICHHUS M 0030phI MO XMMHHU IMPOLECCOB, MPEACTABISIIOIINX OCHOBY
IIPUHLMAIIAAIBHO HOBBIX TEXHOJOTMH, CO3/1aBAEMBIX B HHTEPECaX YCTOMYMBOIO Pa3BUTHA, WU
YCOBEPIICHCTBOBAHUS JICHCTBYIOIIUX, COXPAaHEHMUsSI IPUPOJHOM Cpelpl, 3KOHOMHH PECYpPCOB,
sueprocoepexxenns. Bxogut B Ilepeuenr BAK u cucremy PHHII. JloctyneH mogHOTEKCTOBBIIM
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii perieH3upyeMblii )KypHaI OTKPBITOTO
noctryna. Crpana: Unnusa. S3wik: anrmmiickuii. [lyOnukyeT pe3ynbTaThl HAyYHBIX HCCIEAOBAHUN B
obmacti oOmied XUMHHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHUH OKpyXkKaromel cpensl. [locTyneH
OJHOTEKCTOBLIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

- Teopernueckne OCHOBBI XuMH4YeckoH TexHoiornu. JKypHanm mnyOaukyeT
COO0O0I1LIEHUsI 0 HOBBIX TEXHOJIOTMUECKUX Mpolieccax B 00padaThIBaroIIel MPOMBIIITIEHHOCTH C TOYKH
3peHus ¢GyHaaMeHTanpHOW Hayku. CTaThbM B JKypHaJle MOCBSILEHbl OCHOBaM TEIIOMAacCOOOMEHa,
npoueccam paszesieHus, MexX(pa3HbIM SBJICHHUSAM, TEUEHUIO CBHIITYYUX MaTepUajIoB, OMOTEXHOJIOTUH,
ONTUMM3ALMK, aBTOMATU3aLMM U YIPABICHHUIO, JKOHOMHMM JHEPIUHU, METAUIOB U ChIPbs, 3alllUTe
OKpy’KaroIen cpenbl U cMexHbIM TeMaM. JKypHan Bxoaut B [lepeuens BAK u cucremy PHUHII.
Jns  3aperucTpupoBaHHBIX ToNb30oBaTeneld Hayunoil snexTponHoit Oubnuoreku (eLibrary)
JIOCTYIICH MoJIHOTeKCTOBBIH apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. JXypHan Ha aHTJIMHACKOM SI3BIKE
MexayHapoIHOro MHCTHTYTA MO HayKe, TeXHOJOrusM U obpasosanmto (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, ['onkonr). IlyOmukyer
OpUTMHAJIbHBIE CTAThH, KAaCAIOIIMECS PA3JIMYHBIX ACIIEKTOB XMMHUYECKOI0 MAIIMHOCTPOEHUS, B TOM
yyclle, YIpaBI€HHWE MpOLeccaMd M  KOHTPOJIbHO-U3MEPUTENIbHBIMU TNPUOOpaMH  JTaHHOTO
IIPOU3BOJCTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011
roxa:http://www.iiste.org/Journals/index.php/CPER/issue/archive

- Journal of Advanced Chemical Engineering. Hayunblii peneH3upyemblii u
pedepupyemsblii xypHan OTKpbiToro noctyna. Ctpana: Erumer. SI3pik: anrnuiickuii. [1yOmmkyer
OpUTHHAJIbHBIE MCCIIE0BaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOIIEHHS] B 00JACTH XUMHYECKOIO
MAaIIMHOCTPOECHUS, COBPEMEHHBIX MaTepHasioB, OMOXUMHHU. JIOCTYNEH MOJHOTEKCTOBBI apXHB C
2011 roma: http://www.ashdin.com/journals/published.aspx?jid=jace

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 MathCAD Bepcusil4 umm 15 Axt i/ ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounsblit
2 Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeiicTBus, OeCCpOUHbIi
3 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBusi, Oeccpounsiif; JloroBop Ne 727
oT 20.07.2016r., CpOK JIENCTBHS,
OeccpouHbIl
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8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM

pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
Jlaboparopus «IIporeccsl u ammapaTsl CroJibl yYeHUYECKHE MOHOOJIOKH, CTOIIBI,
3alUThl OKPYXKAaroIIel cpenbly. YueOHas CTyJbsl, JOCKa ayIauTopHas (MenoBas),
ayJIUTOPHS IS IPOBEACHUS 3aHATHN MPOEKTOP, HOYTOYK, 3KpaH IEepEeHOCHOH,
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTOpHUs AJisl | yCTAaHOBKA TEXHOJIOTHMYECKOro KOMILIEKCa,

1 | KYPCOBOTO IPOEKTHPOBAHUS (BBITTOTTHEHUSI ITO3BOJISIOIIAs. CHU3UTH PacIpOCTpaHEHUE
KYPCOBBIX pa0boT). YueOHas ayquToOpHs s a’pOaUCIIEPCHOM CUCTEMBI B
IIPOBEACHUS TPYNIIOBBIX U UHAUBUAYAIBHBIX | IPOCTPAHCTBE., YCTAHOBKA, ITO3BOJIAIOIIAS
KOHCYJbTallNi YueOHast ayiuTopus JUis CO3/71aTh a9POJUHAMUYECKYIO TATY
IIPOBEACHUSA 3aHATUIM TEKYILEro KOHTPOJI U
poMexyTouHoil arrectaruu (A-409)
Komnbrorepnsiii kiiace. YueOnas aynutopus | Croiibl YYEHUYECKHUE, CTYJIbS
JUISl IPOBEJICHUS 3aHATUM JIEKUMOHHOTO TUIA. | YYEHUYECKHE, JIOCKa ayIUTOpHas
VYyeOHast ayuTOpus AJ1s IPOBEACHMUS (menoBas), I1K, IIPOEKTOp, JKpaH
3aHSATUNA CEMUHAPCKOTo TUMNa. Y4yeOHas MEPEHOCHOM, paboYMil CTOJI, MUChMEHHBIH
ayJIUTOpHS JJIsl IPOBEACHMS TAOOPaTOPHbBIX YIJIOBOM CTOJI, IPENOJaBar. CTOJL.

2 pabot. YuebHas aynuropus Ui KypcoBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
pabot). YueOHas ayaiuTopus JUIsl IPOBEACHUS
TPYIIOBBIX U UHIMBUIYaTbHBIX
KOHCYNbTalMil YueOHas aynuTopus Iis
MIPOBEACHUS 3aHIATUI TEKYIEro KOHTPOJIS U
MPOMEXYTOUHOM arrectaruu (A-415)
Kommprorepnsiii  kmacc. [lomemenue mis | Ctoms YYEHUYECKUE, CTYJbs
CaMOCTOATEIILHON paboTHI. VYuebnas | yuennueckue, IIK ¢ BbIxomom B ceTh
aynmaToOpus I IpoBeAeHWs  3aHATHH | IHTepHeT
CEMHHAPCKOTo TUMNa. YueOHas ayIuTopus s

3 | KYPCOBOTO MPOEKTUPOBAHHS (BBITIOJTHEHUS

KYpPCOBBIX paboT). YueOHas ayauTopus Iis
MPOBEACHUS TPYNIOBBIX M WHAWBUIYaTbHBIX
KOHCYNbTallMil. YueOHas ayautopus JUIst
MPOBEACHUS 3aHATUH TEKYIIEro KOHTPOJS U
npomexxyrounoit arrecraruu (I'-401)
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