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1. lesiu OCBOECHUSA IMCHUATIIUHBI

LenssMu OCBOCHHSI TUCIMILIMHBI SBISETCS (POPMHUPOBAHKE y OOYYAOLIMXCS ONPEIEICHHOTO
OOIl (m. 5. OOmeit xapaktepuctuku OOII) cocTtaBa KOMIIETEHIMH MJiE TMOATOTOBKH K

npodeccuoHanbHOM e TENbHOCTH.

Kon

KOMIIETCHIIHH HaumeHnoBanue koMmneTeHIIMu

Pe3yabTaThl
OCBOEHHS
oon

CocTaBJsiomue pe3yIbTaTOB 00yYeHHUsI

Kox

HaumeHnoBanue

BJIaJICHUE OCHOBHBIMH METOJIaMH,
crocobaMu " CcpeAcTBaMHU
HOJIy4YEHNs, XpaHCeHH,
nepepaboTKu urbopMaLmy,
HaBBIKAMHU paboTsI c
KOMITBIOTEPOM ~KaK CPEACTBOM
ympasieHus: nHpopMarmei

OIK(Y)-5

P-3

OIK(Y)-5.B8

BIajiceT HAaBBIKAMH pA0OTBI C KOMIBIOTEPOM Kak
CPEICTBOM IONYYEHHUs, XpaHEHHs, IepepabOTKH
MH(pOPMALIMH HA AHIJIHHCKOM SI3bIKE

OIK(Y)-5.V8

ymeer pa60TaTL B Ka4eCTBEC TIOJIB30BATECIIA
TNEPCOHAJIBHOI'O KOMIIBIOTEPA HA AHTJIMHCKOM SI3bIKE

OIIK(Y)-5.38

3HAET OCHOBHBIE METOABI, CIIOCOOBI M CPEACTBA
HOJIy4YEHHUsI, XPaHEHUs, MepepaboTku HH(pOpMALHU
00 OCHOBaxX MOATOTOBKH M IepepaboTKu HedhTH H
ra3a Ha aHIJIMACKOM sI3bIKe

CIocoOHOCTh
TEXHUYECKYIO

QHAJN3UPOBAThH
JIOKYMEHTALIHIO,
noxouparh obopynoBaHue,
TOTOBUTH 3a5IBKH Ha
npuodpereHue u PEMOHT
00opyIoBaHUs

TIK(Y)-9

P-6

TIK(Y)-9.B1

BJIaJieeT HABHIKAMHU II€PEBOJA HAyYHBIX CTaTedl Io
TeMaTUKe HCCIe/IOBaHUs, UCIIONB3YsI
podecCHOHANBHYIO TEPMUHOJIOTHIO

MK(Y)-9.Y1

yMeeT UCIIOJIb30BaTh npodeccHoHanbHY0
TEPMUHOJIOTHIO M JIGKCHKYy  JUIi  M3y4eHUus
3apyOeKHOTO OIIBITA IT0 TEMATHKE HCCICTOBAHUS

TIK(Y)-9.31

3HaeT MNpPO(EcCHOHANBHYI0 TEPMUHOJOTHIO  Ha
HHOCTPAaHHOM  sI3bIK€ JUIA M3YYeHHs HaydHO-
TEXHUUECKOH HHPOpMAIHI

TIK(Y)-9.B5

BlAJCCT HABBIKAMM  IIOATOTOBKM  3asBOK  HA
npuoOpereHne M PEeMOHT  0o0OpyIOBaHHA B
COOTBETCTBHM €  TpeOOBaHWSAMH  TEXHOJIOTHH
MOJrOTOBKM M NepepadoTKu HeTH Ha aHIIIMICKOM
SI3BIKE

MK(Y)-9.Y5

ymeer noxoupaTh obopynoBaHue TUTSt
TEXHOJIOTMYECKHX  INPOLECCOB  NMOATOTOBKH M
nepepaboTKH HehTH U ra3a Ha aHIJIMHCKOM SI3bIKE

TIK(Y)-9.35

3HA€T OCHOBBI  TEXHOJOTMH  IOATOTOBKH H
nepepaboTKy HehTH U ra3a Ha aHIJIMHCKOM SI3bIKE

TOTOBHOCTh ~ M3y4aTh HAYYHO-
TEXHUYECKYIO nHbOpMaIHIO,
OTEUECTBEHHBI W 3apyOeKHBIH
OIIBIT o TeMaTHKe
HCCIIEIOBaHUS

JUIK(Y)-2

P-8

JITK(Y)-2.B1

BIIaJICET HaBBIKAMU IIEPEBOJA HAYYHBIX CTAaTeH MO
TeMaTHKe HCCIIEJOBaHuUS, UCTIONB3YS
po(heCcCHOHATBHYIO TEPMUHOIOTHIO

JUIK(Y)-2.Y1

yMeeT UCTIOJIb30BaTh npodeccHoHanbHY0
TePMUHOJIOTHIO U JIGKCHKYy  JUIi ~ M3y4eHUs
3apy0eKHOTO OIBITA IO TEMATHKE UCCIISJOBAHHS

JUIK(Y)-2.31

3HaeT TNPO(PECCHOHANBHYI0O TEPMUHOIOTHIO  Ha
WHOCTPAaHHOM  s3bIKE I HM3Y4eHHs HaydHO-
TEXHUYECKOW MH(pOpMaIUK

TOTOBHOCTb ~ U3y4aTb HAy4HO-
TEXHUYECKYIO nHbOpMaIHIO,
OTEUECTBEHHBI W 3apyOeKHBIH
OIIBIT o TeMaTHKe
UCCIIEZIOBAaHUS. Ha aHIIMHCKOM
SI3BIKE

TIK(Y)-5

P-9

JUTK(Y)-5.B1

BJIaJieeT HaBBIKAMH U IIPHEMaMH MOAOO0pa, N3YUCHUS
U aHaIU3a JMTEPATYPHBIX U MATEHTHBIX UCTOYHUKOB
110 TEMaTHKe UCCIIEIOBAaHUMN Ha aHTJIMHCKOM SI3bIKE

JIIK(Y)-5.Y1

yMeeT HCIOJIB30BaTh OCHOBHBIE CIIOCOOBI aHaln3a
COCTOSIHUSL HAyYHO-TEXHUYECKOW MNpPOOIEMBI IyTeM
noxbopa, W3YYCHWS M aHAIW3a JIMTEPAaTypHBIX H
MMaTEHTHBIX UCTOYHHUKOB 10 TEMAaTHKE HMCCIICIOBAHUH
Ha aHTJIMHCKOM SI3bIKE

JUIK(Y)-5.31

3HAET OCHOBHBIC CIOCOOBI aHANM3a  COCTOSHHUS
Hay9HO-TEXHHYECKO MpoOJIeMBl ITyTeM I0a0opa,
M3YdCHUS M AHAIM3a JIMTEPATyPHBIX M IATCHTHBIX
UCTOYHHKOB 10 TEMaTHKe WCCICHAOBAaHMH Ha
QHIIIMICKOM SI3bIKE

JUTK(Y)-5.B2

HaBBIKAMHI CTPYKTYPUPOBAHUS JOKJIaz1a u
MOATOTOBKY NpPE3eHTAii Ha WHOCTPAaHHOM S3BIKE,
MOHOJIOTHYECKOTO BBICKA3bIBaHHMS HAa HMHOCTPAHHOM
S3bIKE 1O MPOGUIID  CBOCH  CIEHHMAIbHOCTH,
apTyMEHTHPOBAHO M3Jlaras CBOIO  IIO3HIMIO U
UCTIONBb3Ysl BCIIOMOTATENbHBIE CpEeNCcTBa (TaONuUIIbI,
rpadKy, TUarpaMmBbl U T.11.)

JUIK(Y)-5.Y2

COCTaBISITh M IPEICTaBIATh TEXHUYECKYI0 H
HaydHyl0  HMH(GOpPMALHIO,  HCIONB3YEMyHd B
npodecCHOHANBHOW  IESITENBHOCTH, B BHAE
Npe3eHTalllM, BbHICKAa3bIBAaThCI Ha HHOCTPAHHOM
S3bIKE [0 MPOGUII0  CBOCH  CIECHHMATIBHOCTH,
APTYMCHTHPOBAHO M3JIarasi CBOK IO3HIHIO U
HCTIONB3Ysl BCIIOMOTATENIbHBIC CPEICTBA (TaOJIHIBI,
rpadyiKy, TUarpaMmBbl U T.11.)




CocrasJsionye pe3yJibTaTOB 00y4eHHsI
Kon Pe3yabTaThl
KOMIIeTeHI{HH HanmeHoBaHne KOMIIETEeHIIUN OCBOEHHS
HaumeHoBanue
oon Kon

OCHOBBEI CTPYKTYPUPOBAaHUS HOKIaAa M MOATOTOBKH
Ipe3eHTaluil Ha MHOCTPAHHOM S3bIKE, NPUHATHIX B

AIIK(Y)-5.32 | MexayHapoIHOH cpene, JEKCUKY JUId  ONUCAHHA
BCIIOMOTATeNbHBIX CPEACTB (Tabimu, rpaduxos,
JiMarpaMm 4 T.11.)

2. MecTto aucuuiinHbl (MoayJas) B crpykrype OOII

JuctuniauHa OoTHOCUTCA K 0a30Boil wactu bioka 1 ydeOHoro miana oOpa3zoBaTelbHON
MPOTrpaMMBI.

3. [lnanupyemple pe3yabTaThbl 00y4eHHs 0 JUCIHUIIINHE

[Tocne ycrienHoro OCBOCHUS AUCHUILTUHBI Oy1yT C(hOPMHUPOBAHBI PE3yIbTAThl 00yUEHUS:

ITlnanupyeMble pe3y/IbTATHI 00y4eHH s 110 JHCIHILTHHE Komnerenuus
Kon HaunmeHnoBanue

PI-1 BJIa/IeET HaBBIKAMU pabOTHl C KOMIIBIOTEPOM KaK CpencTBOM monrydeHus, xpaneHus, | OIIK(Y)-5.B8
nepepaboTku HHGOPMAIMN HA aHTIIMHCKOM SI3BIKE

PI-2 yMmeeT paboTaTh B KadeCcTBE IMOJH30BATENS MMEPCOHAIBFHOTO KoMIbioTepa Ha aHrimiickoM | OITK(Y)-5.V8
SI3BIKE

PI-3 3HAaeT OCHOBHBIE METOJBI, CIIOCOOBI M CpEICTBAa MONydYeHHs, xpaHeHus, mepepabotkm | OITK(Y)-5.38
nHpopmanmy 00 OCHOBaxX IMOATOTOBKM M mepepabOTKM He(TH W ra3a Ha aHTIMHCKOM
SI3BIKE

PJI-4 BJIaZICET HaBbIKAMHU IEPEBOJA HAayYHBIX CTaTel MO TEMAaTUKE KCCIEIOBaHUS, UCIOJb3YS I[K(Y)-9.B1
PO ECCHOHATPHYIO TEPMHHOIIOTHIO ATIK(Y)-2.B1

PJI-5 yMEET HCIMOJIb30BaTh MPO(ECCHOHATBHYI0 TEPMUHOJOTHI0O W Jekcuky mmst usyuenms | [IK(Y)-9.V1
3apy0eKHOTO OMBIT MO TEMATHKE HCCIEIOBaAHMUS JIK(Y)-2.V1

P/1-6 3HaeT MPO(PECCHOHANIBHYI) TEPMHHOJIOTHIO HA HWHOCTPAaHHOM s3bike mins w3ydeHws | I1K(Y)-9.31
HAaY4HO-TEXHUYECKOH MH(pOpMAIH JIK(Y)-2.31

PI-7 BJIaJIcCT HABBIKAMH IOJrOTOBKU 3asBOK Ha mpuoOpereHHe u peMoHT obopymosanus B | I[IK(Y)-9.BS
COOTBETCTBUHM C TPEOOBAaHMSMHU TEXHOJOTHUHM IIOJrOTOBKM M mepepaboTKu HepTH Ha
AHIJIMICKOM SI3BIKE

P/I-8 BJIaJIcCT HABBIKAMH IOJTrOTOBKU 3asBOK Ha mpuoOpereHHe u peMoHT obopymoBanus B | I[IK(Y)-9.Y5
COOTBETCTBUHM C TPEOOBAaHHMSMHU TEXHOJOTHMHM IIOJArOTOBKM W TepepadOTKH HedpTH Ha
AHTJIMICKOM SI3bIKE

PI-9 3HAaeT OCHOBHI TEXHOJIOTHH MOJATOTOBKM W TepepaboTKH HedTH W ra3a Ha aHrimiickoMm | I[IK(Y)-9.35
SI3BIKE

PI1-10 | Bmameer HaBBIKAMH W MpHEMaMH MOA00pa, W3y4eHUs W aHanmza yuteparypubix u | JATIK(Y)-5.B1
MIATEHTHBIX HCTOYHHUKOB 10 TEMATHKE MCCIICAOBAHUM Ha AHTJINICKOM SI3bIKE

PI-11 | yMmeeT wHCIONB30BaTh OCHOBHBIC CIIOCOOBI aHANHM3a COCTOSHUS HaydHO-TexHmueckoit | JAIK(VY)-5.V1
npoOieMbl  MyTeM 10x00pa, W3Y4YEeHHs W aHalW3a JIMTepaTypHBIX M TATEHTHBIX
HCTOYHHMKOB 10 TEMATHKE MCCIICIOBAHNI Ha aHIIMIICKOM SI3bIKE

P/I-12 | 3HaeT OCHOBHEIE CITOCOOBI aHaJM3a COCTOSHUS HAyYHO-TeXHHYeckod mpobmemsbl mytem | ATIK(Y)-5.31
noabopa, M3y4eHHUs M aHaJIn3a JIMTEPATYPHBIX M TAaTEHTHBIX MCTOYHMKOB IO TEMaTHKE
HCCIICIOBAaHUN Ha aHTIIMHCKOM SI3BIKE

P/I-13 | BnageeT HaBBIKAMH CTPYKTYPHPOBAaHHUS JOKJIaja M MOArotoBku mnpeseHtauuii Ha | JIIK(Y)-5.B2
HHOCTPAaHHOM S3BIK€, MOHOJIOTHYECKOT'O BBICKA3bIBAHHMSA HAa HHOCTPAHHOM S3BIKE IIO
npoduITIo CBOEH CrennalibHOCTH, aprYMEHTHPOBAHO H3JIarasi CBOKO MMO3MILIUIO U UCTIONb3Ys
BCIIOMOTaTeJbHbIE CpeIcTBa (Tabnuipl, rpaduky, JUarpaMMsl H T.11.)

P/I-14 | cocTaBisTh M NPEACTaBISATh TEXHUYECKYI0 M Hay4yHyr HMHpopmanuio, ucnoibdyemyto B | ATIK(Y)-5.Y2
MpoeCCHOHATNBHON  eATENTPHOCTH, B BHIE INPE3EHTALNH, BBICKA3bIBAThCS Ha
WHOCTPAHHOM SI3BIKE IO MPOQUII0 CBOEH CIEIMAIbHOCTH, apryMEHTUPOBAHO H3iaras
CBOI0 TMO3WIMIO W HCIIOJB3YyS BCIIOMOTAaTeNbHBIE cpeAacTBa (TaOnumpl, rpadukH,
JMarpaMMsl | T.I1.)

PI-15 | ocHOBBI CTPYKTYpPHPOBaHHS JOKJIa/a M MOATOTOBKY Mpe3eHTaunii Ha HHOcTpaHHOM sizbike, | JATIK(Y)-5.32
NIPUHSTBHIX B MEKAYHAPOIHON cpejie, JIEKCHKY JUIS ONMCAaHUs BCIIOMOIaTEeNbHBIX CPEJCTB
(Tabamn, rpaMKoB, AUATPAMM H T.I1.)

OneHoYHblE  MEPONPUSITUS  TEKYIIEro KOHTPOJISI U IPOMEXKYTOUYHOM — arTecTaluu

MpEACTABJICHBI B KAJICHAAPHOM peﬁTI/IHF -IJIaHC JUCIHUITIIIMHBI.




4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHbI

OcHoBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

Pa3jesibl AMCHUTTHHBI

Dopmupyemblii
pe3yabTat
00yuyeHus no
JUCIHMILINHE

Buabl yueoHO# 1eATeIbHOCTH

Oo6bem
BpeMeHM, Y.

Paznex 1. Introduction to process P/I-1 Jlexkmyn 2
equipment and systems in chemical P/I-2 [TpakTHyecKue 3aHATHS 0
technology (Bsenenue B kypc PJI-3 JlaGopaTopHble 3aHSTHS 2
«O6opynoBaHKe U CUCTEMBI B P/1-4 CamocrosTensHas pabora 5
XUMHUYECKON TEXHOJIOTHUHN)) P/I-5
P/1-6
P/-7
P/1-8
PJ1-9
Paznen 2. Heat exchangers P/I-1 Jlexmyn 2
(TermmooOMeHHEBIE araparhl) P/I-2 [TpakTHdeckue 3aHsATHS 0
PJ1-3 JlaGopaTopHbIe 3aHATHUS 2
P-4 CamocrosTenpHas padota | 5
P/I-5
P/1-6
PI-7
P/1-8
P/1-9
Paznen 3. Furnaces (ITeuwn) P/I-1 Jlexiyn 2
P/I-2 [TpakTHyeckue 3aHATUS 0
PJI-3 JIaGopaTOpHEIE 3aHATHUS 2
P-4 CamocrosTenbHas pabota 5
P/I-5
P/1-6
PII-7
P/1-8
P/1-9
Pasnex 4. Distillation systems P/I-1 Jlekiyn 2
(CucreMbl IEPETOHKH ) P/I-2 [IpakTueckue 3aHsATHS 0
PJI-3 JlabopaTopHble 3aHATHS 2
P/I-4 CamocTosaTenpHas pabota | 5
P/1-5
P/1-6
P/-7
P/1-8
PJ1-9
Pa3nen 5. Extraction and other P/-1 Jlextun 2
separation systems (Cucremsl st P/I-2 IIpakTHueckue 3aHATHUS 0
SKCTPaKLUHH U APYTrUe CUCTEMBI P/-3 JlaboparopHsble 3aHATHS 2
paszaencHus) P-4 CamocTosTensHas pabora 5
P/I-5
P1-6
P/I-7
P/1-8
P/1-9
Pa3nen 6. Reactors (Peaktopsr) P/I-1 Jlexuun 2




P/1-2 IIpakTHueckue 3aHATHS 0
P/I-3 JlaGopaTopHbIe 3aHATHS 2
PJ1-4 CamocrosTenbHas paboTta 5
P/1-5
P/1-6
PI-7
P/1-8
PJ1-9
Paznen 7. Utility systems P/I-1 Jlexkyn 2
(BcriomorarenbHbIE CUCTEMBI) P/I-2 [TpakTrueckue 3aHgaTus 0
PJ1-3 JlabopaTopHble 3aHATHS 2
P-4 CamocTosTenpHas pabota | 5
P/I-5
PJ1-6
PI-7
P/1-8
P/1-9
Pa3nen 8. Instruments P/-1 Jlexiumn 2
(M3mepuTesbHbIe TIPUOOPHI) P/I-2 [IpakTrHueckue 3aHsATUS 0
PJI-3 JIaGopaTOpHEIE 3aHATHUS 2
P-4 CamocrosTenbHas pabota 5
P/1-5
P/1-6
PI-7
P/1-8
PJ1-9
Paznen 9. Process diagrams P/I-1 Jlekiyn 2
(TexHONOTHMYECKHE CXEMBI) P/I-2 [TpakTuueckue 3aHgaTH 0
PJ1-3 JlaGopaTopHbIe 3aHATHUS 2
P-4 CamocTosTenpHas pabota | 5
P/I-5
PJ1-6
PI-7
PJ1-8
P/1-9
Pasznen 10. Process economics PJI-1 Jlexiuu 2
(OxoHOMMUECKHE aCTIEKThI XMMUYECKON P/I-2 IIpakTHueckue 3aHATHS 0
TEXHOJIOTUH) PJI-3 JlaGopaTopHbIe 3aHATHS 2
PJI-4 CamocrosrenbHas padora 5
PJI-5
P/1-6
PI-7
P/1-8
PJ1-9
Paznen 11. Environmental aspects of P/-1 Jlextuu 4
the process indUStry (BKOHOFI/I‘—IeCKI/Ie PI[-Z HpaKTI/IqCCKI/IC 3aHATUA 0
aCTIEKThl XUMUYECKOU P/1-3 JIaGOpaTOpPHbIE 3aHSTHS 4
MPOMBIILICHHOCTH) P-4 CamocrostensHas pabora | 1
P/I-5
P1-6
PI-7




PJ1-9
Paznen 12. Hazards and safety in the P/-1 Jlexiuu 2
process industry (OmacHocTu u P/I-2 [TpakTHyecKue 3aHATHS 0
0Ee30I1aCHOCTh B XUMUYECKOMN PJ1-3 JlaboparopHble 3aHATHS 2
MIPOMBIIIIJICHHOCTH ) P-4 CamocrosTenbpHas padoTa 5

P/I-5

P/1-6

P-7

P/1-8

P/1-9
Paznen 13. Digital transformation in P/I-1 Jlexmyn 1
chemical industry (Lludposas P/I-2 [TpakTHyeckue 3aHATHS 0
TpaHnchopmaIus B XUMHUICCKON P/1-3 JIaGopaTopHbIE 3aHATHS 2
POMBIIIICHHOCTH) P-4 CamocTositenbHas paborta 5

P/1-5

PJ1-6

P/-7

P/1-8

PJ1-9
Pa3znen 14. Describing graphs P/1-4 Jlexyn 0
(Onucanue rpadukoB) PJI-5 [TpakTrueckue 3aHATHS 0

PJI-6 JIaGopaTOpHEIE 3aHATHUS 6

P/I-13 CamocrosiTenbHas pabota 6

P/I-14

P/1-15
Paznen 15. Describing process P/I-1 Jlexiyn 0
equipment and systems in the field of P/I-2 [TpakTHyeCcKHe 3aHATHS 0
scientific research (Onwucanue PJ1-3 JIaGopaTopHble 3aHATHSA 4
000py/IOBaHUs U CHCTEM B 00JIACTH PJ1-10 CamocTosTenpHas paboTa 3
HAYYHOT'O MCCJICIOBAHMU) P/-11

P-12

P/I-13

P/I-14

P/I1-15

Coz[epxcaHI/Ie pa3acsioB JTUCHUIIIINHBI:

Pasnen 1. Introduction to process equipment and systems in chemical technology
(Beeoenue ¢ Kypc «Obopyoosanue u cucmemsvl 6 XUMUUECKOU MEXHON0ZUNY)

Classification of equipment and systems, applied in chemical process industry are
considered: rotary equipment (pumps and compressors (positive displacement pumps, centrifugal
pumps, dynamic compressors)); stationary equipment (piping, storage tanks, valves, filters, heat
exchangers, cooling towers, boilers, furnaces, reactors, distillation columns, extraction and other
separation equipment.

Paccmampusaemea  knaccughuxayus  obopyoosanus u - cucmem, HNPUMEHAIOUWUXCA 8
XUMUYECKOU MmexHoNo2uu): pomopHoe obopyoosanue (Hacocvl u kKomnpeccopwvl (nopuinesvie
HACOCHL, YEHMPODEHCHbIE HACOCHI, OUHAMUHECKUE KOMAPECcopbl);, CMAYUOHAPHOEe 000py0o6anue
(mpybonposoowvl, pezepsyapvl 01 Xpawenus, KIAnausl, Quibmpsl, Menio0OMeHHUKU, 2PAOUpHuUL,
botinepuvl, neuu, peaxmopul, OUCMULIAYUOHHbLE KOJIOHHbL, 000pY008aHue OJisl IKCMPAKYUU U OPYUX
npoyeccos pazoenensl).

Tema aexumii: «Introduction to process equipment and systems in chemical technology»
(((BBG)ICHI/IC B KypC <<O60py,ZLOBaHI/Ie M CUCTEMBI B XUMHYECKOM TCXHOJIOFI/II/I»»).

HasBanus j1abopaTopHbIX padoT:




1. «Vocabulary and terminology in English for the topic «Introduction to process equipment
and systems in chemical technology» («JIekcruka ¥ TEpMHUHOJIOTHS Ha aHTJIHHCKOM SI3BIKE IO TEME
«O060pyI0BaHUE U CUCTEMbI B XUMUYCCKON TEXHOIOTUU»Y).

2. «The purpose of equipment and systems, applied in chemical technology» («Ha3naucuue
000pYI0OBaHUS ¥ CUCTEM, IIPUMEHSIOIINXCS B XMMUYECKON TEXHOIOTHUNY).

3. «Classification of equipment, applied in chemical technology» («Knaccuduxanms
000pYI0BaHUS ¥ CUCTEM, IIPUMEHSIFOIINXCS B XMMUYECKON TEXHOIOTHUNY).

Paznen 2. Heat exchangers (Teniooomennvie annapamot) ‘

In this section the following issues are considered: heat exchangers purpose; the ways of heat
transfer (conduction, convection, radiant heat transfer); classification of fluid flow (laminar and
turbulent, parallel and series); types and design of heat exchangers, their advantages and
disadvantages; heat exchanger effectiveness.

B oannom pazoene paccmampusaromces cieoyiowiue 80npocul. HA3HAYEHUe MeNnI000MEHHbIX
annapamoe, cnocobwl neperoca menjia (menﬂonepedaua, KOHBEeKMUGHbILL menﬂ006MeH,
menioooMer U3NYUeHUeM), KIACCUPUKAYUS DedHCUMO8 meueHUuss HCUOKOCmell (MTaMUHAPHLIL U
mypoyieHmublll, NaApaieibhble U NOCIe008AMENbHbIe NOMOKU);, MUnbl U  KOHCMPYKYUU
menioooMennbix annapamose, ux npeumywecmea u Hedocmamku; qbaKmopbl, eauAlowyue Ha
agpgexmuernocmos pabomuvl Meni00OMeHHbIX ANNAPAMO8.

Tema nexuuii: «Heat exchangers» («TemmooOMeHHBIE ammaparbi»).

Ha3panus 1abéoparopHbIX pador:

1. «Vocabulary and terminology in English for the topic «Heat exchangers» («JIekcuka u
TEPMHUHOJIOTHSI HA aHTJIMHACKOM SI3bIKE TI0 TeMe «Terio00MEHHBIC anmapaTb»»).

2. «The ways of heat transfer in chemical technology» («Cmoco0sl mepeHoca Teruia B
XMUMHUYECKON TEXHOJIOTHI).

3. «Types and design of heat exchangers, applied in chemical industry» («Tumsr u
KOHCTPYKIINHN TEIUIO0OMEHHBIX arrmaparoB, HPUMCHAIOIINXCS B XUMHUYECKOU TCXHOJIOFI/II/I))).

Paznen 3. Furnaces (Ileuu)

In this section the following issues are considered: furnaces purpose; heat transfer in
furnaces; combustion; basic components of a furnace; classification of furnaces; common furnace
problems and solutions; furnace efficiency.

B oannom pazoene paccmampusaromcs cinedyowue 60npocel. HA3HAYEHUe nedell, NepeHoc
menjia 6 nedax, noHAmue npoyecca 20perus, OCHOB6Hble cocmaejidruue nedu, KJZCICCM¢MKCII4M}Z
neqeﬁ; OCHOG6HblE l’lpO6]l€Mbl, 6O03HUKAawWue npu sxKcniryamayuu neweﬁ; d)aKWlOpbl, eauArowue Ha
aghghexmusnocmv pabomul neueil.

Tema gexuun: «Furnacesy («Ileum).

HaszBanmue siaGopaTopnoii padorni: «\Vocabulary and terminology in English for the topic
«Furnaces», the ways of heat transfer in furnaces, design and classification of furnaces («Jlekcuka u
TCPMHUHOJIOTUA Ha AHTIIMMCKOM S3BIKE II0 TEME «Heqn», CII0COOBI MepeHoCa TCIUIa B IICYaX,
KOHCTPYKIINH, KIIACCU(PHUKALIUS TTeUCi»).

Paznea 4. Distillation systems (Cucmemut nepezonxu)

In this section the following issues are considered: distillation systems purpose; principles of
distillation; material and heat balances of distillation; plate (tray) columns; packed columns;
problems in a distillation column; crude oil distillation.

B oannom pa3deﬂe pacemampuearomcs Cﬂedy;ou;ue 60NpocCsyl. HA3HAYEHUe cucmem
nepecorKu, npurHyunvl nepecoHKu, Mamepuaﬂbﬂbzﬁ U mennoeol banamnc nepecorKu, mapeivbuamaole
KOJIOHHbL, HacaoouHvle KOJIOHHbL, l’lp06ﬂe/l/lbl, 603HUKAwwue npu pa60me ()ucmuﬂﬂﬂquHHblx
KOJIOHH, Nepe2oHKA Cblpoll Hedhmu.

Tema nexkuun: «Distillation systemsy («CructemMbl IEPETOHKNY).

HazBanue saGoparopnoii padorsi: «Vocabulary and terminology in English for the topic
«Distillation systemsy, design of equipment for distillation, crude oil distillation» («JIexcuka u



TEPMUHOJIOTUSI Ha aHTJIMMCKOM s3bIKE MO TeMe «CHCTEeMbI MEePEroHKn», KOHCTPYKIIMU alapaToB
JUIS TIEPETOHKH, TIEPETOHKA ChIPON HeTHY).

Paznen 5. Extraction and other separation systems (Cucmemot 011 3kcmpakuyuu u opyzue
cucmembul pazoeyieHust)

In this section the following issues are considered: the purpose of extraction; reasons for
extraction; liquid-liquid extraction process; properties of a good solvent for extraction; equipment
for extraction; classification of extraction columns; absorption; absorption columns; adsorption;
equipment for adsorption; scrubbers; solvent dewaxing; equipment for solvent dewaxing.

B oannom pazdene paccmampusaromcs caedyroujue B0NPOCHL. HAZHAYEHUE Npoyeccd
3Kcmpam;uu; npUu4UHbl o 6bl60pa npoyecca sxecmpaxkyuu u3 MHoarcecmeda npoyeccos pa3deﬂesz;
npoyecc OSKcmpaxkuyuu 6 - cucmeme ((chuaKOCI’l’lb—chuaKOCWlb»,' ceoticmea pacmeopumeiis,
npucooOH020 OISl IKCMpaKyuu, 000pyooeanue, npumensemoe O IKCMPAKYUU; KIACCUPDUKaAYUs
IKCMPAKYUOHHBIX KOJOHH, abcopoyus, abcopoyuonHvle KOIOHHbL, adcopobyus, obopyodosarue 0.is
aocopbyuu,; ckpyoepwl, denapaghunusayus pacmeopumenem,; 06opyoosanue 0/ Oenapapuruzayuu
pacmeopumeiem.

Tema nexunun: «Extraction and other separation systemsy» («CucTeMbl AJisi SKCTPaKIUH U
APYTHE CUCTEMbI PAa3ICIICHUN).

HazBanue s1aGoparopnoii padornl: «Vocabulary and terminology in English for the topic
«Extraction and other separation systems», a technique for liquids extraction» («JIexcuka wu
TCPMHUHOJIOTUA Ha AHTIINHACKOM SI3BIKE II0 TeMe «CHcTeMBI AJI4 SKCTPAKIUKU U APYTrU€ CHUCTCMbI
paszenacHus», METOAMKA pa3AeICHHs KUIKOCTEH SKCTPAKIHUEH).

Pasnen 6. Reactors (Peakmopui)

In this section the following issues are considered: reactors purpose; classification of
reaction by heat effect; classification of reactors and fields of their application; general reactor
design considerations.

B oannom pazoene paccmampuearomcs caedyrouwue 60npoOChl. HA3ZHAUEHUE PEeaKmopos;
Kiaccugpurayus peakyuii. no meniosomy dgghexmy,; Kiaccuguxayuu peaxmopos;, oobaacmu
NPUMEHEHUA PA3TUYHbIX NMUNOE peaxknopos, 06114146 ¢aKm0pbl, GlUAIOWUe Ha NpoeKkmupoeanue u
8b100p KOHCMPYKYUU PeaKmopoa.

Tema jexuun: «Reactorsy («Peaktopsi»).

HazBanue s1aGoparopnoii padorni: «Vocabulary and terminology in English for the topic
«Reactors», types of reactors» («JIekcuka ¥ TEPMHUHOJOTHS Ha AHIJIMHACKOM SI3bIKE 1O TEMe
«PeakTophbI», THITBI PEaKTOPOBY).

Paznen 7. Utility systems (Bcnomozamenvnoie cucmemeot) ‘

In this section the following issues are considered: utility systems purpose; steam generation
systems; raw-water and fire-water systems; cooling water system; air and nitrogen systems; gas
systems; refrigeration system; relief system; flare system.

B oannom pas’defze paccemampuearonics Cﬂedyiou;ue 6‘Ol’lp0€bl: HA3HAYeHRUue 6cnomozcameilbHblx
cucmem, cucmemal npouseodcmea napa, cucmembsl nooauu 600vl U nosHcaApHoco 60006‘H6169fC6Huﬂ,'
cucmema OXﬂCZDfC()alOL(/;eﬁ 600bl,‘ cucmemvl nooa4u u uuprKyiayuu 603()_)/)(761 u aszoma, cucmemosl
nodalm, yupKyAyuu u ymuiusayuu casza, cucmema OX]ZCZchaeHZ/l}l,' cucmema C6p0Cd,’ ¢aK€ﬂbHa}Z
cucmema.

Tema nexuun: «Utility systemsy («BcromorareabHbIE CHCTEMBI).

HazBanue s1aGoparopnoii padorni: «Vocabulary and terminology in English for the topic
«Utility systemsy, utility systems operation» («JIekcuka u TEpMHHOJIOTHS Ha aHTJIMHCKOM SI3BIKE TIO
TeMe «BcrmomorarenbHbIe CHUCTEMBI», pa60Ta BCITIOMOTI'aTCIIbHBIX CI/ICTGM»).

Paznen 8. Instruments (H3mepumenvusie npuoopet) ‘

In this section the following issues are considered: automatic control purpose; basic
instruments; temperature measurement; pressure measurement; fluid flow measurement; level
measurement; basic elements of a control loop.



B oannom pasoene paccmampusaromes ciedyroujue 0NPoOChl. HA3HAYEeHUe asmoMamu4ecKo2o
KOHMPOJIA, OCHOBHbIE U3MepUumenvhvlie npudopsvl, U3MepeHue memnepamypbl, usmepenue 0aeneHus;
uzmMeperue pacxooa, usmeperue ypoeHs, 0OCHOBHbLE dNeMEHMbl KOHMYPA Pe2yIupO8aHUs.

Tema jexuun: «Instrumentsy («M3mepurenbHbie IPUOOPHI).

Ha3zBanme snaGopatopnoii padorsi: «Vocabulary and terminology in English for the topic
«Instruments, types of instruments, control loop» («JIekcuka ¥ TEPMHHOJIOTHS Ha aHTJIHHCKOM
a3plke 1O TeMe «VI3mepuTenbHble NPUOOPBI», THIBl HM3MEPHUTEIBHBIX HPUOOPOB, KOHTYP
PErYJIUPOBAHUNY).

Paznen 9. Process diagrams (Texnonozuueckue cxemor)

In this section the following issues are considered: process diagrams purpose; types of
process diagrams; equipment and instrument symbols; sources of information for process
technicians.

B oannom pa3deﬂe pacemampuearomcs czze()yiou;ue 607’lp00bl: HA3HAYeHUue mexnoiocudecKux
cxem, BUObL MEXHON0UYECKUX CXEM, CUMBO.JIbl ona u306pa9fcele 060py()06aHuﬂ U U3mepumeilbHoblx
npubopos;, UCMOYHUKU UHGOPMAYUU OJIsL UHICEHEPOS.

Tema jexuun: «Process diagrams» («TexHOIOrHYeCKUEe CXEMBIY).

Ha3sBanue s1aGoparopnoii padorsi: «Vocabulary and terminology in English for the topic
«Process diagramsy», types of process diagrams» («JIekcrka W TEPMHUHOJIOTHS Ha AHTJIHICKOM
sI3bIKE 1O TeMe «TexHoIornyecKkue CXEMBI», TUIIBI TCXHOJIOTNYCCKUX CXCM»).

Paznen 10. Process economics (9xonomuueckue acnekmuot XumMu4ueckoii mexHono2uu)

In this section the following issues are considered: the role of process economics; types of
costs in the process industry; capital cost for new design; capital costs for retrofit; annualized
capital costs; operating cost; fixed and variable costs.

B oannom pazoene paccmampusaromes ciedyowue 80nPOCul. poib IKOHOMUKU 8 XUMUYECKOUL
mexHoJocuu, 68U0bl pacxodog 6 XUMUYECKOU NPOMbBIUTIEHHOCMU, KanumdajlbHble 3ampamsl Ha
npoekmupoearue u cmpoumeilbCmeo, KanumdailbHble 3ampdambvl HA ModepHuz’aumo; eace2o0nvle
KanumaJilbHbvle 3ampambl; IKCnryamayuoHHbvle 3ampamabsl, NOCMOSHHblIE U NEPEMEHRHbLE pacxodbz.

Tema Jaexkoum: «Process economics» («BKOHOMquCKHe aCIEeKTbl XUMHYECKOM
TEXHOJIOTHHY).

HaszBanmue siaGopaTopnoii padorsi: «\Vocabulary and terminology in English for the topic
«Process economicsy», types of costs in chemical industry» («JIekcrka W TepMHHOJIOTHS Ha
AHTIINHACKOM SA3BIKE IO TeMe «OJKOHOMHYECKHE AaCIEKThl XHUMHUYECKOU TCXHOJIOI'MHN)», BHUIBI
PacXo/I0B B XMMHUYECKOW TIPOMBIIITICHHOCTH).

Pasznen 11. Environmental aspects of the process industry (Jkonozuueckue acnexmot
XUMUYECKOU RPOMBLUTIEHHOCHIN)

In this section the following issues are considered: types of pollution in chemical industry;
atmospheric pollution; sources of atmospheric pollution; control of solid particulate emissions to
atmosphere; control of volatile organic compounds emissions to atmosphere; control of sulfur
emissions; control of nitrogen oxides emissions; control of combustion emissions; water
contamination; classification of water treatment processes; water use in industrial operations;
noise pollution; pollutions from petroleum refining industry.

B oannom pazdene paccmampusaiomcs ciredyiowue B0ONPOCHl. BUObL 3ACPAZHEHU 8
XUMUYECKOU npombslilIeHHoCmU, 3d2pA3HeHue 603())/)6(1,‘ UCMOYHUKU  3ACPDA3HEHUA 6’03())/)6(1,’
KOHMPOJb 8b10POCO8 MEEPObIX YACUY 8 AMMOCHePY; KOHMPOJIb 8blOPOCO8 NeMYUUX OPSAHUYECKUX
gewecma 6 ammocghepy, KOHmMpOJb 8blOPOCOE CEPOCOOEPAHCAUUX COCOUHEHUN, KOHMPOIIb 8blOPOCO8
OKCUO08 a30ma, KOHMPOIb 8blOPOCO8 NPOOVKMOG 20peHUsl, 3aps3HeHue 800bl, Kiaccupuxayus
npoyeccos ovucmiku SOabl; UCNONIL306AHUE 800bl HA npou%’odcmee; 3acpi3HeHue wmymom, epeOHbze
8b10pOCHl 8 Heghmenepepabamvigaroujeli NPOMbLULIEHHOCTU.

Tema nexun: «Environmental aspects of the process industry» («9xojoruueckue acreKThl
XMUMHUYECKON MPOMBIIIIICHHOCTH).




Ha3Banue 1a0opaTopHbIX pador:

1. «Vocabulary and terminology in English for the topic «Environmental aspects of the
process industry», types of pollution in petroleum refining industry» («JIexcuka u TepMHHOIOTHS
HA aHIVIMKACKOM SI3bIKE M0 TeMe «DKOJIOIMUECKUEe aCTIeKThl XUMUYECKOU MPOMBIIIEHHOCTHY, BUJIBI
3arpsi3HeHUH B HedTenepepadaThIBAIOLICH TPOMBILIICHHOCTH).

2. «Water treatment in chemical industry» («OumcTka BOABI OT IPHUMECEH B XHMHUYCCKOM
MPOMBIIIUICHHOCTHY).

Pa3znen 12. Hazards and safety in the process industry (Onacnocmu u ée3onacnocmo 6
XUMUYECKOU RPOMbBIUTIEHHOCHIN)

In this section the following issues are considered: types of hazards in process industry;
electrical hazards; prevention of electrical hazards; physical hazards involving liquids; chemical
reaction hazards; explosions and fires; equipment failures; safety of machinery; corrosion hazards;
safety features for different hazards.

B oannom pazdene paccmampusaiomcs ciredyiouwue 60NpOCHl. UL ONACHOCMEU 8
XUMUYeckou npombvliuieHHocmu, onacHocmu nopasicernus NIeKmpuvecKum MOKOoM,
npe&omepau;eHue onacrHocmeti nopasiCerHusl In1eKmpudecKum noxKom, d)u3ull€CKu€ onacHocmu npu
pa60me C DfCl/ldKOCm}ZMu,' OonacHocmu, C6A3A4HHbIE C XUMUYECKUMU PEAKYUAMU, 63PblEblL U NOIHCAPDBL,
HeucnpasHocmu 060pyc)06anz; obecneuenue 0Oe3onacHocmu npu pa6ome C MexaHuImamu,
onacHocmu, Ce6A3aHHble C Kopp03ue1/7; obecneuenue beszonacnocmu OJis PA3TUYHbBIX 8U008
onacrnocmell.

Tema nekumu: «Hazards and safety in the process industry» («OmnacHocTu 1 6€30MaCHOCTD B
XMMHUYECKOH MPOMBIILIICHHOCTH).

Ha3sBanue s1aGoparopnoii padorsi: «\Vocabulary and terminology in English for the topic
«Hazards and safety in the process industry», types of hazards and safety in chemical industry»
(«.]IGKCI/IKa U TCPpMHUHOJIOTUS Ha AHTJIMACKOM s3bIKE MO TeMe «OImacHOCTH W 0€30MacHOCTh B
XHUMHUYECKOU MMPOMBIIIJICHHOCTH», BU/IbI ornacHocTell u obecrieueHusT 0€30IIaCHOCTH B XUMUYECKOMN
[IPOMBIIIICHHOCTH).

Pasgen 13. Digital transformation in chemical industry (Iugpposas mpancpopmayus 6
XUMUYECKOU NPOMBLULIIEHHOCIN)

In this section the following issues are considered: the fourth industrial revolution; digital
technologies and the current approach to digitalization; digitalization of enterprise; digital
technologies in R&D; impact of digital technologies application on the improvement of enterprise
efficiency.

B odannom pazoene paccmampusaromces cinedyroujue 80onpocwsl: uemeepmas npoMblULIeHHAS
pesonoyus; Yyugpposvie MexHON0SUU U COBPEMEHHbIU N00X00 K yugposuzayuu; yugpposuzayus
npeonpusmus,; yugposvie mexnonrocuu 6 HUOKP; nosviuenue s¢hghexmusnocmu npouzgoocmea
om NpuMeHeHUs YUPposvix MexHOI02UII.

Tema nexmun: «Digital transformation in chemical industry» («I{udposast Tpanchopmarus B
XMMHUYECKOHN MPOMBIIIIICHHOCTH).

HaszBanmue siaGopatopnoii padorsi: «\Vocabulary and terminology in English for the topic
«Digital transformation in chemical industry», Industry 4.0: technologies» (Jlekcuka wu
TCPMHUHOJIOTUS Ha AHTJIMMCKOM S3BIKE II0 TeMe «I_[I/I(l)pOBa}I TpaHC(i)OpMaI_II/IH B XHMHYECKOU
MPOMBINIJICHHOCTH Y, TCXHOJIOTUA quBepTOfI HpOMI)IIHHeHHOﬁ peBOJ'IIOIII/H/I))).

Paznen 14. Describing graphs (Onucanue zpaghuxos)

In this section the following issues are considered: structure of graph description;
introduction to graph description; vocabulary for graphs description; word constructions for
graphs description; trends description; conclusion to graph description; oral presentation of the
graph description.

B Oannom pazoene paccmampuearomcs ciedyroujue ONPOCHI. CMPYKMYPA ONUCAHUSL
2paqbul<a; g6edenue K ONUCAHUIO zpacj)uka; 2/1acoJibl USMEHEHUA, 1EKCUKA 0J151 Onucanus zpaqbukoe;




peuesble KOHCMPYKYuu Olsl ONUCAHUA 2PAUKO8; ONUCAHUe MPEHO08; 3aKNi0YeHue K ONUCAHUIO
epaghuka; ycmHoe npecmasienue ONUCAHUA 2paduKa 6 sude npeseHmayuu.

Ha3panue 1a0oparopHbIX pador:

1. «Describing graphs». Theory. («Onwucanue rpaduxoBy. Teopus).

2. «Describing graphsy. Oral presentation. («Onucanue rpagukoBy». Y CTHOE MPECTaBICHHE B
BUJIC TIPE3CHTALINN).

Paznen 15. Describing process equipment and systems in the field of scientific research
(Onucanue ob6opyoosanus u cucmem 6 001acmu HAYUHO20 UCCIEO06ARUA)

In this section the following issues are considered: description of technological scheme,
equipment, utility systems, instruments, economic, environmental and safety aspects of the process,
studied in the frame of scientific-research work.

B oannom paszoene paccmampusaromces ciredyroujue 80NpocChl. ORUCAHUE MEXHOLOSUYECKOU
cxemal, 050py006aﬂuﬂ, B6CNOMO2AMENIbHBIX cucmem, U3MepumelbHblX npu60p06, IKOHOMUYECKUX,
IKOJI02UYECKUX ACNEeKmoe, acnekmoe beszonacrocmu npoyecca, ucczzedyejwoeo 6 pamMKax HAay4Ho-
uccne008amenbeKoi pabomeol.

5. Opranusanusi cCaMOCTOATEILHON PadoThI CTY/ICHTOB

CamoctosTenbHas paboTa CTyIEHTOB MPU U3YYCHUH TUCIHUILTUHBI (MOIYJIs) MIPEAyCMOTpEeHa
B CIEAYIOIIMX BUAAX U HopMax:
— Palora ¢ neKUMOHHBIM MaTepUaloM, MOMCK W 0030p JIUTEpaTypbl M JIEKTPOHHBIX
MCTOYHUKOB MHGOPMAIUH 110 UHAUBHIYALHO 33/1aHHOI polieme Kypca,
— H3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITEIBHYIO TPOPAOOTKY;
— H3yyenwue nexkcuKU Mo MPOMIEHHBIM TEMaM;
— Ilouck, ananus, CTpyKTypUpOBaHUE U Mpe3eHTanus nHbopMaIuy,
— Broinonnenue nomMamHux 3a1aHuM;
— IloaroroBka k 1abopaTopHBIM paboTaMm;
— IloaroroBka K OlLIEHUBAIOLIUM MEPOTIPUATHUSIM;

— TloxaroroBka OTYETOB 1O JTJAOOPATOPHBIM PabOTaM.
6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITHHBI
6.1. YueOHO-MeTOAMYECKOE O0ecTIeueHue
OcHoBHas JiuTEpaTypa:

1. Thomas Ch.E. Process Technology. Equipment & Systems. 4" edition. — New York:
Delmar. Cengage learning. — 2011. — 475 P.

2.Sinnot R.K., Towler G. Chemical Engineering Design. 6". — Oxford: Butterworth-
Heinemann. — 2020. - 1294, Cxema JO0CTyHa:
https://www.sciencedirect.com/book/9780081025994/chemical-engineering-design

JonosHUTeILHASA JIUTEPATYypa:

1. Kent J.A., Bommaraju T.V., Barnicki S.D. Handbook of Industrial Chemistry and
Biotechnology. — New York: Springer. - 2017. - 1793 P. Cxema jgocryma:
https://www.springer.com/gp/book/9783319522852

6.2. UudopmaiiuoHHOe H MPOrpaMMHoOe odecrnevyeHne

Internet-pecypcsl (B T.u. B cpene LMS MOODLE u np. obpa3oBarenbHble U OMOIMOTEUHbIE
pecypcehl):

1 TTonnoTtekcroBas 6a3a maHHBIX «Elsevier — ScienceDirecty. https://www.sciencedirect.com/

2 [TomHOTEeKCTOBast ©0aza maHHBIX «American Chemical Society (ACS) Publicationsy.
https://pubs.acs.org

3. IomHoTekcTOBast 6a3a manHbIX «SpringerLinky. https://link.springer.com

4. ITonHoTtekcToBas 0aza nanubix «Wiley Online Libraryy.



https://www.sciencedirect.com/book/9780081025994/chemical-engineering-design
https://www.springer.com/gp/book/9783319522852
https://www.sciencedirect.com/
https://pubs.acs.org/
https://link.springer.com/

https://onlinelibrary.wiley.com

5. DOnextponusii xypc B cucreMe LMS MOODLE «Process technology. Equipment and
systems». https://stud.Ims.tpu.ru/course/view.php?id=3828

Jlunensnonnoe nporpammuoe obecrmedenne (B coorBercrBuHM ¢ Ilepeunem
JIHIEH3HOHHOr0 nporpaMmMHoro odecneyenusi TITY):

1. Acrobat Reader DC.

2. AkelPad.

3. Chrome.

4. Firefox ESR.

5. Flash Player.

6. K-Lite Codec Pack Full.

7. LibreOffice.

8. Office 2013 Standard Russian Academic.
9. PDF-XChange Viewer.

10. Visual C++ Redistributable Package.
11. Webex Meetings.

12. WinDjView.

13. Zoom.

14. 7-Zip.

7. Ocobble TpeGoBaHHSA K MATEPHAIBLHO-TEXHIYECKOMY 00ecnedeHnIo U CIUITHHDI

B yueGHOM mpolecce HCIONB3yeTCs Cleayroulee JaGopaTopHoe O06OpYHOBaHHE IS
NPaKTHYECKHUX U J1aO0PaTOPHEIX 3aHATHI:

Ne HaumenoBanue ceuHaibHbIX NOMEILCHHI HaumenoBaunue obopyaoBanus

1. | Aynuropus 11 HNpOBENEHHS Y4eOHBIX 3aHATHH BCeX TUIMOB, | KoMIuiekT y4yeGHOM MeGemu
KypCOBOI'O  IIPOCKTHPOBAaHHMsS, KOHCYJIBTAIMH, TeKylero | Ha 24 10CaJ04YHBIX MECT;
KOHTPOJIS U IPOMEIKYTOUHOM aTTeCTAIlH Kommerorep — 1 it
634034, Tomckas obmacts, r. Tomck, Jlenuna mpocmexr, | [IpoexTop — 1 mrT.

I. 43a, yuebHbli xopryc Ne 2, aymutopus 131

Pabouvast mporpamma cocraBneHa Ha ocHOBe OOIIeH XapakTepuCTHKH 00pa30BaTeIbHOMN
nporpaMMbl 110 HanpasineHuto 18.03.01 Xummueckas Ttexnomorus, mnpodmmo Xumudeckas
TEXHOJIOTHs TiepepaboTku HedhTH M rasa, cnenuammsanusM: «TeXHOJOTHS IOATOTOBKH U
nepepaboTky HeTH ¥ razay (npuema 2017 r., ounas Gpopma o6ydeHus).

Pa3pabotunk:
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lIporpamva omo6pera Ha sacenamau kad. X TT u XK UITP (mpotokoi ot 26.05.2017 . Ne 29).

3aBenyromuii kadeapoii - pyKOBOAUTEIH A
Otnenenus XUMHYECKOH HHIKEHEPHH HA /

npasax kadenpsl, 1.X.H, mpodeccop / Koporkosa E.I./




JIner u3MeHeHnuii padodeil mporpaMMbl JMCIHUIIHHBI:

YueoHblii rox CopepixaHue /u3MeHeHHe OO0cy:K1eHO Ha 3acelaHNN
(0).4/1
2019/2020 |M3meHeHbl (DOHIBI OILCHOYHBIX CPEACTB TUCLUUILIMH, B IIPOTOKOJI OT

yueOHbIi o1 | cooTBeTcTBHM ¢ Tipukazamu TITY ot 25.07.2018 1. Ne 58/om | 27.08.2018 1. Ne 1
«O0 yTBEepkJCHUU U BBEJIECHUU B neucTBUE «CHUCTEMBI
OIICHUBAaHUS  pe3yiIbTaTOB  oOydeHHss B  ToMcCkOoM
IIOJINTEXHUYECKOM yHuBepcutete» U oT 25.07.2018 1. Ne
59/on «O0 yTBEepXICHUW W BBEICHWU B JCHCTBHUE HHOM
penakuuu «llonoxkeHust 0 MPOBEIEHUH TEKYIIETO KOHTPOJIS
Y IPOMEKYyTO4YHOM aTTectauuu B TITY»

2019/2020 |BHeceHbl M3MEHEHHUSI B y4eOHO-METOIUUECKOE 00ECIICUeHNE MIPOTOKOJ OT
YUeOHBIN TOJT | AMCIIUTUTHHBI 20.05.2019 . Ne 7
2020/2021 | Usmenena ¢dopma pabodeil mporpaMMbl B COOTBETCTBHHU C MIPOTOKOJI OT

yueOnblii ron | mpukazom TIIY ot 06.05.2020 r. Ne 127-7/06 «O6 | 19.06.2020 r. Ne 15
yrBepxaeHun popm qokymentos OOID»




