MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

51.B.J1IB.03.01 [OKYMEHT MOAMUCAH

(undexc Oucyuniumvl) SONEKTPOHHOW NOAMUCHIO

CepTucpukat: 70C1C100A7B13B974D5894495CA21A0C
Bnapeneu: Cokos Cepreit AnekcaHapoBuy
Jencteutenex: ¢ 08.07.2024 po 19.06.2039

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Pacuer peakToposn

(Haumenosanue OUCYUNIUHbL)

10 HAIPaBJICHUIO IMOATOTOBKH
18.03.01 XuMuueckas TEXHOJIOTHSA

HaIpaBJICHHOCTH (POdHIIb)
MaliuHbl ¥ anmapaThl XUMHYECKUX TIPOU3BOICTB

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2025
O6mmas Tpynoemkocts: 1 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 7

Popma KOHTPOJISA 3auer Hroro
Bun 3ansaTuit
Jlexun 16 16
JlaGopaTopHbie 16 16
IIpakTHueckue - -
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P - -
[TpoMexxyToUHas aTTeCTAIHS 0,25 0,25
KonraktHas paboTa 32,25 32,25
CamocTosTenpHas padora 3,75 3,75
KoHTpoas = =
Hroro 36 36




Pabouyro mporpamMmy cocTaBuiI(H):
cT. npenogasarens ['oHuapos M.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yueHoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyTcTBYyeT

Penensent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yuebHoro rana
HarpaBjeHust noaArotToBku 18.03.01 Xumuyeckas TeXHOJIOTHS

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2029 r.

YTBEPXIEHO
Ha 3acenpanuu kadenpel « XumMuueckasi TEXHOJIOTHS U pecypcocOepeKeHue)

(mpotoko:n 3acenanus Ne 2 ot «23» centsOps 2024 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens ocBOEHHSI TUCIUILTMHBI — (POPMHUPOBAHKUE 3HAHWH, YMEHUI M HAaBBIKOB, HEOOXOJMMBIX
AJId BBIITOJIHCHUA PACUCTOB MAPaMCTPOB PCAKTOPOB, aHAIN3a UX KOHCTPYKTHBHBIX OCO6€HHOCTeﬁ,
obecrieueHns 3()(HEKTUBHOCTH XMMHUKO-TEXHOJIOTHYECKUX IPOIECCOB, a TaKXke COOII0IeHUS
TpeOOBaHMI IKOJIOTUUECKOM 0€30MacHOCTH U SKOHOMHYECKOU 1eJIeCO00Pa3HOCTH NPH pa3paboTKe
Y 9KCIUTyaTaluu 000py10BaHHUS XMMUYECKON IPOMBIIITIEHHOCTH.

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

Jannas aucruiuinHa (y4eOHbINH Kypc) oTHocuTes K bioky 1 «Jlucuurumabl (MOITyIIH)»
(BapuaTUBHAs 4aCTh, JUCIUILINHBI IO BEIOODY).

I[I/ICLII/IHJII/IHBI H IPAaKTUKH, HA OCBOCHUHU KOTOPBIX 6a31/1pyeTcsI JaHHass AUCHUILIIMHA:

«CDI/ISI/IKa», «BrIcias MaT€MaTuKay, «O6ma$[ W HCOPraHHU4YCCKasd XHUMUI», «I/IH)KGHCpHaH
rpa(bmca», <<O6IIIa$I XUMHUYCCKasd TCEXHOJOTUA», «XuUMHSI W TEXHOJOTHSA OpraHu4€CKux H
HCOPTaHU4YCCKUX BCHICCTB 1)), ((HpOI_IGCCI)I U anmnaparbl B XAMHYECKOM TEXHOJIOTHH U
OHMOTEXHOJIOTHIY.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEGHUE JaHHOM IUCHUIUIMHBI HEOOXOIMMO KaK
npeamectryroniee: «I[loaroroBka K npoueaype 3auuThl U npoieaypa 3amutel BKP.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs!

dopmMupyemsbie U Nuagukaropbl
KOHTpOJIUpYyeMble AOCTHKEHUSI
N IInanupyemble pe3yJbTaThl 00yUeHHs
KOMIIeTeHI[HH KOMIIeTeHIIUI

(kK01 ¥ HAMEHOBaHUE) (kK021 ¥ HAMEHOBaHUE)
[1K-2 Cnocoben | I1K-2.1. Bnaneer | 3HaTh:
paSpa6aTBIBaTB, COBpeMeHHBIMI/I MEeToAaMH | — HpI/IHI_[I/IHBI HpOTeKaHHS{ TOMOI'CHHBIX H
pearn30BhIBATh U | M1 TpHUHIMIIAMUA pacydera TeTePOTreHHBIX PEAKIUH B  YCIOBHSIX

YIIPABIISTH MPOLECCAMHU
B 00JaCTH TEXHOJIOTHH

IIpoIEeCcCoB CHHTEC3a n
OYHCTKHU OpPTraHHUYCCKUX U

HETPEPhIBHBIX U
IPOIIECCOB;

NMEPpUOANICCKUX

HEOPraHUYECKUX U | HEOPTAaHMYECKUX — 3aKOHOMEPHOCTH TEIUIOMaccoOOOMEHa B
OPraHUYEeCKHUX BELIECTB | COCAMHEHUN peaKTopax pa3IMYHBIX THUIIOB;

c MPUMCHECHHUEM — BIMsSHUE T[ApaMETpoOB IMpoliecca Ha
COOTBCTCTBYIOLICTO KOHBEPCHUIO, CEICKTUBHOCTb U BBIXOJ
HHCTPYMEHTapHs, LIEJIEBBIX ITPOAYKTOB.

U (pOBBIX YMeTn:

TEXHOJIOTHH, a TaKxke — BBIOMpATh TUIl pEaKTOpa U PEXKHUM €ro
METOZI0B paboThl Ha OCHOBE XapaKTEPUCTHK
MOJETUPOBAHUS

XHUMHYECKOTO TIpoIiecca,

pacCcYMTHIBATh OCHOBHBIE TTapameTphl
peakTopoB (Bpemsi mpeObIBaHUs, 00BEM,
TEMIIepaTypHbIE PEKUMBI);

ONpeNeNiaTh YCIOBHS ONTHMAaJIbHOTO
NPOTEKaHHUS PEAKIUH C TOYKU 3PEHUS
BBIX0J1a U SHEPr0d(PPEKTUBHOCTH.

Bmaners:

METOAAMHN KHHCTHUYCCKOI'O aHalin3a u
MOCTPOCHHSI MAaTEMaTHUECKUX MOJeleit
PEaKTOpOB;




dopmupyemMbie U
KOHTPOJIHpYyeMble
KOMIEeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHII M it
(Ko ¥ HAMMEHOBAHUE)

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

— mpueMamMu pabOThl C HWHKEHEPHBIMHU
pacuetamu B cpemax  Mathcad,
MATLAB, Aspen Plus u np.;

— HaBBIKAMU WHTEPHPETAIIMA PACYCTHBIX
1 9KCIIEPUMEHTAIbHBIX JTAHHBIX.

IIK-2.2.

IIPOBOAUTH  PacyeT

Cnocoben

n

OIITUMHU3ALIUIO PCAKTOPOB
n JUHAMHUYCCKOI'O

o0opy1oBaHUS
XUMHYECKON TEXHOJIOTUN

B

3HaTh:

— METOJbl pacuera pEeaKTopoB
U€aTbHOTO u HEH/ICATBHOTO
BBITECHEHHUS, UCATbHOIO CMELIEHUs U
MOPIIIHEBOTO THUIA;

— ypaBHEHUS MaTepHATLHOTO "
TEIUIOBOrO 0OajaHca Uil pasiIMYHBIX
PEKUMOB PabOTHI;

— MOAXOJbl K MOJIEIMPOBAHUIO CIOXKHBIX
PEAKIIMOHHBIX CHCTEM.

YMeTs:

— TIPOBOJIUTH pacuer napameTpoB
peakTopa Ha OCHOBE KHHETHYECKHX
YPaBHEHUM;

— aHaJM3UPOBAThH 3¢ (HEeKTUBHOCTD
peakTopa TpU PAIAYHBIX PEKHMAX
(M30TEpPMHYECKOM, aauadaTHYEeCKOM, C
IOJIBOJIOM/OTBOJIOM TEILIA);

— BBINOJHITh ONTHMH3AIUIO PEAKTOPHBIX

CHUCTEM TI0 3aJlaHHBIM  KPHUTEPHSIM
(3KOHOMI/I‘IHOCTI), MMPOU3BOAUTCIIBHOCTD,
0€30MacHOCTb).

Bnaners:

— MeETOoaaMu YUCJIICHHOT' O PEIICHUA

nudpepeHIMaIbHBIX  YpaBHEHUN  JJIA
pacuera peakTopoB,;
— CpEeACTBAaMH BH3yallW3allMd M aHaau3a

JTAHHBIX pu MOJICTTUPOBAHUHT
PEaKTOPHBIX MPOIECCOB;
— KOMIIETEHITUSIMH MIPUMEHEHHUS
COBPEMEHHBIX HWH)KCHEPHBIX IOJIX0JIOB
JUIsT  TIPOSKTUPOBAaHUS W  aHaIHM3a
PEaKTOPOB.
ITK-5 Cnocob6en | ITIK-5.1. Crnoco0GeH | 3HaTh:
AHATM3UPOBATH U | IPOBOJHTH pacyeT | — OCHOBBI MPOYHOCTHOTO U
paccUuTHIBAThH JTUHAMHAYECKOTO JTUHAMHYECKOTO pacuera
OCHOBHBIE  IIPOLECCHI | 000PYNOBAHM, 000py0BaHUs, B TOM YHCIIE PEAaKTOPOB
XUMHYECKON MOABMIKHBIX ~ YacTed | C TICpEMEIIIMBAIOIINMH YCTPONCTBAMH;
TEXHOJIOTHH U | KOHCTPYKIUM — BIIMSIHHE BUOpaIui, MyJIbCalNit
BLIOUpATH ux JIaBJICHUS u TEMIEpaTypPHBIX
amnmapaTypHOe IPaJIMCHTOB HA 3JIEMEHTHI KOHCTPYKIIUN
odopmIiieHne c pEaKkTopoOB,




dopmupyemMbie U

Nuauxkaropsl

KOHTPOJINpyeMble AOCTUKEHU S
N Ilnanupyemsblie pe3yJbTaThl 00yUYeHHs
KOMIeTEeHI[HH KOMMeTeHIHii

(Ko ¥ HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
IPUMEHEHHUEM — HOpMAaTHBHbIE TpeOOBaHHS K pacuery
COBPEMEHHOTO MPOYHOCTH U HAJIEKHOCTHU IOJBIKHBIX
MaTEeMaTHYECKOTO y3JI0B pEaKTOPHOT0 000pYI0BaHUSI.
anmapara ¥ METOJOB YMeTs:
MOJC/IMPOBAHUA — BBIIOJHATH  pacdyeT NOPOYHOCTH U

YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKIIUM  PEaKTOPOB,  BKIIIOYas
BaJIbl,  MENIAJKH,  TEIJI0OOMEHHEIE
DJIEMEHTEIL,

— OLIEHMBATh BIMSHHE IUHAMHYECKHUX
HArpy30K M MEPEMEHHBIX PEKHMOB Ha
HAIEXHOCTH 31 CPOK CITyKOBI
o0opyaoBaHus;

— HCIIOJIB30BaTh METOJbI HMHKCHEPHOM
MEXaHMKH U MEXaHHUKH CILIOIIHBIX CPE.l

JUISL aHanM3a KOHCTPYKTHBHBIX
pEIIeHU.

Bnaners:

— HaBbIKAMHU  aHaliM3a  HaNpsHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
AJIEMEHTOB PEAKTOPHBIX CUCTEM;

— METOoJIaMU MOJICIMPOBAHUS
JTUHAMHYECKOTO MOBE/ICHUS
000pyI0oBaHUS c TTOABUKHBIMHU

qacTaMU (MEIIAKH, UPKYJISIHOHHBIC
HACOCHI U T. 11.);

— MpuUeMaMH  pacuera  HAarpy3ok B
YCIIOBUSIX peaTbHOW OHKCIUTyaTallld C

Y4eTOM TCPMOLNUKIUPOBAHUA n
MIEPEMEHHBIX PEKHUMOB.
[IK-5.2. Crnocoben | 3HaTh:
NPOBOJHUTH  pacyeT M | — O0COOEHHOCTH pabOThl W  pacyera
MOJICTTUPOBAHUE uaeanbHbIX Mojeneit peakropoB: CSTR

PEaAKTOPOB nACaJIbHOIo
BBITCCHCHHA U CMCIICHU S

(peaktop uneansHorO cmemienus), PFR
(peakTop uaearTbHOTO BHITECHEHUS);

— MaTeMaTh4yecKoe ONHUCaHue
KMHETUYECKUX MOJENe Il pa3HbIX
THUIOB PEAKIIM;

— yCl0BUA YCTOMYHMBOCTH 51
CTallMOHAPHOCTH PEKUMOB.
Ymers:

— NPOBOJUTH  pacyeT  XapaKTEPHUCTUK
PEAKTOPOB MO 33JaHHBIM KUHETUUECKUM
JTAHHBIM;

— HCNOJb30BaTh TpadoaHATUTHUYECKUE U
YHCJIEHHBIE METO/Ibl pacyeTa,;

— CpaBHUBATh XapaKTEpUCTUKU




dopmupyemMbie U
KOHTPOJIHpYyeMble
KOMIEeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHII M it
(Ko ¥ HAMMEHOBAHUE)

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

pa3IMYHbIX  THUIIOB  PEaKTOPOB

B

YCIOBHUAX OAHMHAaKOBBIX

TEXHOJIOTHYECKUX TPeOOBAHUH.

Bnaners:
— METOJUKAMH TIOCTPOCHHUS PACUCTHBI

X

CXEM  pEaKkTOpOB B  HHXKEHEPHBIX

porpaMmax;

— [pUeMaMH  YIPOLICHHS  PaCUCTHBI
Mojeneit 6e3 moTepu TOYHOCTH;

— HaBbIKaMH aHAJIM3a W HWHTCPHPCTAlU
pe3yIbTaToOB pacuera
MOJICITUPOBAHHSI.

X

n
n




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

@®opMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monayasb (pa3aen) |y4eOHOM . Cemectp banasbl | UHTEepakTHB, 4.
paGoTI (yueoHOii padoThI) q, (HauMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Mopnyas 1. Jlex] |Ponb peakTopoB B TEXHOJIOTMUECKUX CXEMaX 7 2 — —
«Teopernyeckue XUMHUYECKHX MPOU3BO/ICTB.
OCHOBBI Knaccugukamuss peakropoB 1o cnocoOy
IPOEKTUPOBAHUS BEJICHUS Tpoliecca, TUILy JBHXEHUS CpPebl,
U KJIaCCHU(HUKAIINN KOHCTPYKIIHH.
pCaKkToOpoB>» Jlexk2 |[lpunmumnsl BeIOOpa THNA peakTopa B 7 2 — —
3aBUCUMOCTH OT XHMMHUKO-TE€XHOJIOTHYECKUX
0CcOOEHHOCTEH mpoIiecca.
['eomerpuueckue u KOHCTPYKTUBHBIE
XapaKTEPUCTHKHU TUTIOBBIX PEAKTOPOB.
Cp |U3yuyenme TeopeTHyeCcKOro  maTepuana. 7 0,75 — — Pedepar-npesenranus
BrinosiHeHME WHIMBUAYAIbHBIX 3aJaHUM.
Moayas 2. JIek3 |Kunernueckue 3aKOHBI, IPUMEHSEMBIE IPH 7 2 — —
«OCHOBBI pacuere peakTopoB.
XMUMHUYECKOMH CrexnoMeTpUyecKre COOTHOUIEHUS MU HX
KUHETHKH U pOJIb B MaTepuaibHOM OajlaHCe.
pacueToB W neanu3upoBaHHbIE MOJEIN:
UJeanbHBIX — peakTop uzaeanpHoro BoitecHeHus (PFR);
PpCaKTOpOB» — peaKkTop HMICAIBHOIO IEpPEMEIIUBAHUSA

(CSTR);
— NEPUOJUYECKUN PEAKTOP.




@®opMbI TEKYLIIETO

Buna .
Moayas (pa3gen) |y4eOHOI HanMeHOBaH{Ie TOM satTin Cemectp Obwem, Bbasbl | UHTEepakTHB, 4. KOHTPOIH
9
paGoTbHI (yueOHOii padoThI) q. (HamMeHOoBaHHe
OLICHOYHOI0 CPeJCTBA)
Jlek4 |MarepualibHble W TEIUIOBBIE OallaHChI B 7 2 — —
peaxkTopax.
CpaBHUTENbHBINA aHATIU3
MPOU3BOJUTEIBHOCTH U CEJIEKTUBHOCTH
Pa3JIMYHBIX MOJEJIEH PEaKTOPOB.
Jlab1 |CpaBHeHHE TPOU3BOAUTEIBHOCTH PEAKTOPOB 7 4 — — Otuer o
NEPUOANYECKOTO U HEIPEPBHIBHOIO naboparopHoil pabore
JCUCTBUSL. Nel
Jla62 |CpaBHenue d3(PQPEKTUBHOCTH  Pa3TUIHBIX 7 4 — — Otyet no
KOH(UTYpaIHii peakTopoB. nabopaTopHoi paboTe
Ne2
Cp |U3ydyenme TeopeTHyecKoro  maTepuaa. 7 1 — — Pedepar-npesenranus
[TonroroBka oTYeTOB MO JabOPaTOPHBIM
pabotam. BeImmonHEeHWEe  WHIMBHIYaTBHBIX
3aJJaHUN.
Monayas 3. Jlex5 |Ilonsitue HEUJeanbHOro MOTOKA:! 7 2 — —
«PeanbHbIC OTKJIOHEHUS OT WJICATTLHBIX PEKIMOB
PEaKTOPHI U yUeT MeTtos UCCIIeTOBAHUS PEXKUMOB
OTKJIOHEHHH OT newkenns: pynkimu F(t), E(t), RTD-ananu3
UJCaTbHOCTH» Monenu HeueanbHBIX PEaKTOPOB:
— MOJENb U/ICaTbHBIX SUEeK;
— MOJEINb aKCHATBHOTO TIepEeMEeITNBAHUS;
— MOJIeNb C 30HaMHU 3acTos u
KOPOTKO3aMKHYTHIMH ITOTOKAMH.
Jlexk6 |KoppekTmpoBka pacueTa peakTOpoOB C 7 2 — —

Y4ETOM PEAIILHOTO PEKUMA TEUEHUS.
MaccooOMeHHbIE OrpaHUYEHUS B pEaKTOpax.




@®opMbI TEKYLIIETO

B . HaumeHoBaHue TeM 3aHATHIA Oo0bem, KOHTPOJIA
Monayasb (pa3aen) |y4eOHOM . Cemectp banasbl | UHTEepaKkTHB, 4.
paGoTLI (yueOHOii padoThI) q, (HaMMeHOBaHHe
OLICHOYHOI0 CPeJCTBA)
Jla63 |M3yueHue HEUACATLHOCTH B PEAKTOPE: 7 4 - - Otuer no
MOJIeJIb UJICATbHBIX SUYEEK. nabopatopHoii pabote
Ne3
Jlab64 |BriOop Tuma peakTopa Ha OCHOBE aHAU3a 7 4 — — Otuer no
JAHHBIX XUMUYECKON KMHETHUKH. nabopaTopHoi pabote
Ned
Cp |HM3ydyeHme TEOpPETHUECKOTO  Marepuaa. 7 1 — — Pedepar-nipesenrarus
[TonroroBka OTY4ETOB MO J1aGOPATOPHBIM
paboram. BhIMOTHEHWE  MHIWBHIYAITBHBIX
3aJlaHui.
Monyas 4. Jlex7 |TennoBble  3P¢GeKTel B XUMHUYECKHX 7 2 — —
«Pacuer peaxIusx: 0cOOEHHOCTH pacyera.
TerI000MeHa U TemnepaTypHble  pPEXHMBI  PEAKTOPOB:
CIIEIAATN3UPOBAH M30TEPMUYECKH, aanadaTUIeCKHi,
HBIX THIIOB MOJIUTEPMHUYECKUH.
pPEaKToOpoOB» TemrooOMeH B peakTopax: THUIIOBBIC CXEMBI
U pacyeT TeIUIONepeIalouX MOBEPXHOCTEH.
JIex8 |Pacuer JHEPreTUIECKOro OanaHca 7 2 — —
PEaKTOpOB.

CHCL[I/IaJII/ISI/IPOBaHHLIe THUIIBI pCAKTOPOB:
— KATAJIUTHUYCCKUC PCAKTOPBI;
— PCAKTOPBI C ICCBAOOKHNIKCHHBIM CJIIOCM;

— MHOTOCTYIICHYAThIe u KacKa/IHbIe
PEaKTopHI;
— OMOpPEaKTOpBHI.
OCHOBEBI OIITUMMU3aIINN KOHCTPYKIHHN
pEeakTopoB u TIOBBILIICHUS

9HeprodhPEeKTUBHOCTH.




Bun

@®opMbI TEKYLIIETO

N HaunMeHoBaHMe TeM 3aHATHH Oo0bem, KOHTPOJIA
Monayasb (pa3aen) |y4eOHOM . Cemectp banasbl | UHTEepaKkTHB, 4.
ABOTHI (yueOHOii padoThI) q, (HaMMeHOBaHHe
P OLICHOYHOI0 CPeJCTBA)
Cp |M3ydyeHwe TEOpPETHUECKOTr0  Marepuaa. 7 1 — — Pedepar-npezenrtarus
BoinonHenne  MHAMBUAYAIbHBIX 3aJaHUA.
IToaroroBka K 3a4ery.
ITA |3auer 7 0,25 - - 3auer
Hroro:| 36




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipu peanuzanuu yueOGHOro Kypca JUCHHUILUIMHBI UCIIONb3YEeTCS TEXHOJIOTUS TPAAULIMOHHOTO
o0ydeHHs, BKIIOUAOL[as JIEKIMM M IpPaKkTU4YECKHE paboOThl, KOTOpBIE IPEAIOIAraroT
NocJeI0BaTeIbHOE U3JI0KEHUE MaTepHralia IpernoaaBaTesiemM.

Jlexuus ¢ aneMeHTaMu JUcKyccuu. Jlekuusa-npe3eHranus.

JIaGoparopHble paboThl C pelIeHUuEeM 3ajady, OOCYX JACHHE aJIrOpUTMa PEUICHHs 3a1ad U
IIOJIy4YE€HHBIX Pe3yJIbTaTOB. BhINOIHEHNE NHIMBUAYAIbHBIX 3a/1aHUN.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHHUTIIIMHBI

IIpu ocBOeHUM TEMBI HEOOXOAUMO:

— U3y4dTh Y4YeOHBIH Marepuan Mo aucuuiuiiHe «Pacder peakTopoB», HCIIONB3YS
JEKIIMOHHBIN MaTepua u Marepuan 0u0arnoTeuHoro (oH/a 10 TaHHON TeMaTHKeE;

— AKUEHTHPOBATh BHUMAaHHWE HAa OCHOBAaX KHHETHUKM XWMHUYECKUX PEaKIHid, pacdyerax
00BEMOB M T€OMETPUUYECKUX MapaMEeTPOB PEaKTOPOB PA3JIMYHBIX TUIIOB, BBIOOpE ONTHUMAIbHBIX
PEXKHUMOB pabOTHI, a TAK)KE METO/IaX TEIIOBOTO M MAaCCOOOMEHHOTO aHaJIN3a IPOLIECCOB.

Metoanyeckre peKOMEHJallMK K BHIIIOJTHEHUIO CAMOCTOSITEIbHON pabOThI:

1. H3yueHuwe TEOPETHYECKOT0 Marepuaja IO H3y4aeMOl TeMe, H3JI0KEHHOTO B
y4e0HO-METOINYECKOM MTOCOOHH.

2. Bompocs! 1y1st caMOCTOSTEIBHON pabOTHI CTY/ICHTOB:

2.1. Knaccudukanus XuMHUUECKUX PEaKTOPOB U MPUHLUIBI UX PAOOTHI.

2.2. Mojenu uieabHOTO BEITECHEHHSI, HICATBHOTO CMEIICHUS M TOPIIHEBOTO PEKUMA.

2.3. Metoab! pacueTa 00b€MOB PEaKTOPOB Ha OCHOBE 33JaHHON KMHETUKU PEAKLIUU.

2.4. BnusiHEE TeMIIEpaTypHOTO pexuMa i TerioddHeKToB Ha paboTy peakTopa.

2.5. OnpeneneHrie BpeMEHU NpeObIBaHUS U CTENICHH [TPEBpAILEHHs] BELIECTBA.

2.6. OCOOEHHOCTH pacyeTa peakTOPOB HEMPEPHIBHOTO U MEPUOANUECKOTO AEHCTBHUS.

2.7. IlpuMeHeHre TpOrpaMMHBIX CPEICTB MOJIETUPOBAHMSI IIPU pacyeTe peakTOpPOB.

3. TloaroroBka K ayAMTOPHBIM 3aHATHSAM (Ja0OpPaTOPHBIM paboTaM M MPOMEKYTOUHOM
aTTecTalun).

4. CamocToATeNbHOE TMPOYTEHHE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOPEHUE
yueOHOro MaTepHaia.

5.  JlaGoparopHble pabOThl BKJIIOYAIOT B C€€0Sl pelIeHHE NPUKIATHBIX, PacUETHBIX
U CHUTYallMOHHBIX 3a/1a4, 00CYX/I€HUE PE3yIbTaTOB JIeATEIbHOCTH.

6. [ToaroToBka OTYETOB 1O JTAOOPATOPHBIM paboTam:

6.1. BrimonHeHHas nabopaTopHas paboTa JOJKHBI OBITh O(QOPMIIEHBI B TEKCTOBOM
penakrope coBmectumom ¢ Microsoft Word (¢ pacumpenuem daitna — doc/docx) ¢ Ha3BaHHEeM
¢aina, @.M.0. Ne I'pynnier . PP Ne3ananus u BKItoyaTh B ce0si:

— HAMMEHOBAHHE W BApUAHT PaOOTHI;

— HCXOJIHBIE JIaHHBIE;

— OINHCaHHE MPEIaraeéMoro peleHus;

— oOriee 3aKII0YEHUE 110 pe3yIbTaTaM padOTHI.

6.2. IIpu cgade oTdera CTYASHT JOJDKEH OTBETHTH HAa BOIPOCHI MPETOAaBaTells M0 TeMe
nabopaTopHOil paboThI B yCTHOH (popme, HCTIONB3Yst OTUET 1o pabdoTe.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHHH HanmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
7 [1K-2, TTIK-5 Omuemst no Jnabopamopuvim pabomam

Ne -4 & snexkmponunom eude. Bonpocwi k
sauemy Ne 1-50.

7.2. TunoBbIe 3aJaHUS WU MHbIE MATEPHAJIbI, HEOOXOAUMBbIE JIJIfl TEKYIEero KOHTPOJIs

7.2.1. Oryer 1o tabopaTopHoil pabore

Tunosoi npuMep 3a1aHu:
JlabopaTopnas paGora Ne 3. M3yyeHue HeHJealbHOCTH B peaKTope: Moje/b
HICATBHBIX SYCeK.

Ienb padoThI: U3YYUTH IOHATHE HEUJCAIBHOCTH B XUMUYECKUX PEAKTOPAX U UCCIIEN0BATD,
KaK MOJeNb MWJCaNbHbIX siue€eK (MOJENIb IOCIEAOBATENbHBIX pPE3EPBYapoB) MOMKET ObITh
UCIIOJIB30BaHa Ul alllIPOKCUMALUU TIOBEACHUS PEAIbHBIX PEAKTOPOB.

OobopynoBanue U MaTepuaIbl

1. IlporpammHoe obecnieuenue it pacueroB (Hampumep, Excel, Python wm
CHEeIHAIM3UPOBAHHBIE CUMYJIISTOPHI).

2. ITapameTpsl peakiuu: KOHCTaHTa CKOpocTd K, Bpemsi mpeObiBaHus 7 (BBIOMpAKOTCS
corjiacHo BapuaHTa (Tabnwuma 1).

Tab6muna 1 — UcxoaHble JaHHBIE

Ne KoncranTa ckopocts (K), Mun ! Bpewms npebbiBanus (7), MUH
Bapuanra
1 0.1 10
2 0.2 11
3 0.3 12
4 0.2 10
5 0.3 11
6 0.1 11
7 0.2 9
8 0.3 10
9 0.3 9
10 0.3 12

Teopernyeckue 0CHOBBI:

WneanbHble MOAETN PEaKTOPOB BKIIIOYAIOT peakTop HenpepsiBHOro nepememnBanus (PHII,
CSTR) u peaxtop uaeanbHoro BbiTecHeHHsi (PUB, PFR). Onnako peanbHbIe peakTOpbl 4acTo
JIEMOHCTPHUPYIOT HEHJIealIbHOE MOBEICHUE U3-3a TaKUX (DAaKTOPOB, KaK KaHAJHMPOBAHUE, 3aCTOWHBIE
30HBI WJIM HECOBEpUICHHOE NepeMelnBanue. Mojenb uieanbHbIX sSUeeK MPECTaBIIeT peabHbII
peakrop Kak mnocienoBarenbHocTh M3 N wuneansHbix PHIL, rne N MoxHO BappupoBath JUist
COOTBETCTBUS ITOBE/ICHUIO PEAKTOPA.




Jlnst peaknmu TepBOro Topsaka KoHBepcwss X B mocienoBareiabHocTH n3 N PHII
OIIpEENAETC YPAaBHEHUEM:

N

X=1-| | . (1)
1+—
T

rae: K — KOHCTaHTa CKOPOCTH peakiuu (MUH );
7 — o01ee BpeMs IpeObIBaHUS B peakTope (MUH);
N — gucyo siueek (pe3epByapoB) B MOJIEIH.

Jis upeansuoro PHIT (N = 1) koHBepcust X pacCUMTHIBAETCS 110 YPABHEHHUIO:

kz
X = . 2
1+kz @)
st uneansuoro PYIB koHBepcus X pacCUMTHIBACTCS IO YPABHEHUIO:
X=1-e", (3)

r7ie: € — OCHOBaHHE HaTypallbHbIX Jorapudmos, e =~ 2.718281828459045.

ITpu yBenmuenuu N noBenenue peakropa npubnamxkaercs k PUB, a npu N=1 cootBeTcTByeT
onuHouHomy PHIL

HOpﬂIlOK BbIITOJTHCHU A

BrI0path peakiinio mepBoro mopsaKa ¢ M3BECTHBIMU 3HAUCHHUSIMHE K U 7.

Paccunrath kouBepcuio X aist uaeansuoro PHIT (N = 1).

Paccuurarte X mist uneansuoro PUB.

Paccuurats X gua N = 2, 5, 10, 20 ¢ ucnonp30BaHHEM MOJIENH HAECATBHBIX STUYEEK.
[Toctpouts rpaduk 3aBucumoctd X oT N U CpaBHUTBH pe3yJIbTaThl C KOHBEPCUSIMH ISt
PHIT u PUB.

[TpoBecTH aHAN3 MMOTYYCHHBIX PE3YJILTATOB U CICIIATh BBIBO/I.

CdopmupoBaTh U IPEAOCTABUTH OTYET 110 JIaOOpaTOPHO paboTe B SJEKTPOHHOM BH/IE.

8. OTBeTUTH Ha BOIIPOCHI.

ko

~No

IIpumep pemeHus

VYcnoBue

PaccmoTpum peakiuto nepBoro nopsiika A — B ¢ mapamerpamu (Bapuant Nel):

— Komncranra ckopoctu: K= 0.1 mun ';

— OGmee Bpems npedbiBanust: 7 = 10 MuH.
Pacuetst

1. Uneaneuwiii PHIT (N = 1):



kz 0.1-10 1

T1+ke 140110 1+1

Kongepcust: 50%.

2. Uneanpusiii PUB:

X=1-e“=1-e%"=1-¢"~0.6321
Konsepcus: 63.21%.

3.N=2:
2
2 2
X=1- _t =1- 1 =1- 1 =1-0.4445 ~ 0.5556
1 0.1-10 1+0.5 1.5
+7
2
Kounsepcus: 55.56%.
4. N=5
5
5 5
X=1- _ :1—( L j :1—(5] =1-0.4019 ~ 0.5981
1 0.1-10 1+0.2 6
+T

Kongepcust: 59.81%.
5.N=10:
10

10 10
X=1- 1 :1—(Lj :1—(Ej =1-0.3855~0.6145
N 0.1-10 1+0.1 11

14 22N
10
Konsepcus: 61.45%.

6. N = 20:
20
20 20
X=1- Lt =l—(#j =1—(§J =1-0.3769 = 0.6231
1+ 0.1-10 1+0.05 21
20

Konsepcus: 62.31%.
PesynbTaThl pacyeToB cBeseM B Ta0HIly 2

Tabnuna 2 — Pe3ynpTaTsl pacyeToB

N 1 (PHI) 2 5 10 20 PUB

X (%) 50.00 55.56 59.81 61.45 62.31 63.21




[TocTpoum rpaduk 3aBucumoct X oT N U cpaBHUTH pe3ynbTaThl ¢ KOHBepcusimu 1yist PHIT
u PUB.

3aBUCMMOCTbL CTEeNneHn npeBpalleHnsa X ot yucna adeek N

62|

60

X (%)

541

52r

L I

1 (PHMN) 2 5 10 20 PVIB
N (4ucno siyeex)

I'padux 3aBucuMoOcTH cTemeHH mnpeBpamieHuss X or uuciaa sdeek N. Buano, uro ¢
YBEJIMYCHUEM YHCIIa SYEeK CTENeHb MPEBpAIleHHUs BO3PACTACT W MPHUOJIIKAETCS K ACHMIITOTE,
COOTBETCTBYIOLIEH pexxumy uneanbHoro BbiTecHeHus (PYB). Takoit xapakrep KpuBOH OTpa)aer
nepexoJl oT pexuma uneanbHoro cmemenus (PHII) x BeiTecHenuto. [l mporeccoB, TpeOyOIX
BBICOKOW KOHBEpPCHHM, MpennoyTuTenabHo Oombinee N, uro coorBerctByeT PMIB. Mozens moseszna
JUIsL  TIPOEKTUPOBAHMS  pPEAaKTOpOB, obOecreuuBas OajlaHc MEXIy MEpeMEUIMBaHUEM U
3¢ (HEeKTUBHOCTBIO.

BriBOa

Mopnens uaeanbHbIX siueek sBisieTcs I(PQGEKTUBHBIM HHCTPYMEHTOM JJIsi HU3Y4YEHHUS U
NPOEKTHPOBaHUsl peakTopoB. V3MeHeHue uucna sueek N MO3BOJSET MOJETUPOBATh Pa3IUYHbIE
CTEIEHN HENUJICATbHOCTH, YTO BaKHO JUISI ONTHUMM3ALUN XUMUYECKUX IIPOLIECCOB.

KonTpoJsbHbIe BONPOCHI

1. Uro Takoe Monenb HJCATbHBIX SUYEEK, M KaK OHa HCHOJb3YeTCsl ISl OINUCAHUS
HEUCaTbHOCTH B XMMUUYECKUX peaKkTopax?

2. Kaxk Biusier yBenuueHue uncia s;iueek N Ha cTeneHb KOHBEPCHU X B MOJIENH HMJIAIbHBIX
sayeek? OOBACHUTE C UCTIONIB30BAaHUEM JAHHBIX U3 TAOIHIIBI PE3YIIbTATOB.

3. Uem otnmuaercs noseaenue peaktopa npu N = 1 ot nmoBeaenus npu N — oo B Mmojenu
uaeanbHbIX ssueek? CpaBHUTE C peaJIbHBIMU TUIIAMH PEAKTOPOB.

4. Kak MOXHO OIpeNesIuTh ONTHUMajbHOE 4HCcIOo sueek N A 3ajaHHOrO mpoliecca Ha
OCHOBE IKCIEPUMEHTAIbHBIX TAHHBIX?

5. OOmwscHHTE, TOYEMY KOHBEPCHS B MOJIENIN UJCATBHBIX AYEEK HE JOCTUTAET 3HAUCHUS JUIs
PUB naxe npu N = 20. Kakue ¢pakTopbl MOT'YyT OrpaHUYUBATh POCT KOHBEPCUU?



Kpurepun oneHku:
OreHKa «3a4TeH0» CTaBUTCS CTYACHTY, €CIM OTYeT 1o JabopaTropHoil paboTe BKIHOYAET

6omnee 50% ot TpeOyemoro o6beMa U BHIIIOJHEH B COOTBETCTBUE C TPEOOBAaHUSIMU, YKa3aHHBIMU B
y4eOHO-METOJUUYECKOM ITOCOOUH;

OHGHKa «HE 3aYTEHO0» CTaBUTCA CTYACHTY, €CJIK OTYCT I10 na6opaTopH0171 pa60Te BKJIIO4YACT

meHee 50% ot TpedyeMoro oobema.

7.3. OIIeHO‘IHBIe cpeacrea aJisd HpOMe)l(yTOqHOﬁ aTrTreCTalum Mo uMToramMm OCBOCHHUHA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluM

Cemectp 7

Ne

w/n Bonpocsl k 3a4ery

1. KakoBa 0CHOBHasl 11€JIb pacyeTa PeakKTOPOB B XUMUYECKOU TEXHOJIOTHU?

2. Uem oTinuaetcs peaktop uaeansHoro BeitecHeHus (PHB) ot PHII o xapakrepy moTtoka u
nepeMelBaHus?

3. UYrto Takoe MOZEIb KacKala UIeaIbHbIX PEAKTOPOB U KaK OHA IPUMEHSIETCS?

4. UeMm peaibHble pEaKTOPbl OTJIMYAIOTCS OT UACAIBbHBIX MOJenen?

S. Kakoe 3HaueHume wumeer pacnpenesnenue BpeMeHu npeObiBanus (PBII) B ananuze
pEaKkTopoB?

6. OOBsicCHUTE KOHLIEIIMIO PEAaKTOPa C IICEBJO00KHUKEHHBIM CI0EM U €ro MPeHMYIIecTBa.

7. Yro Takoe MUKPOPEAKTOPBI ¥ KaK OHU NOBBIIAIOT 3()()EKTUBHOCTh peaKLuii?

8. Kak reometpusi peakropa BAusieT Ha IPOU3BOAUTENIBHOCTh peaKuu?

9. KakoBbl IpenMyIecTBa TPyOUYaThIX PEaKTOPOB B XMMHUYECKHX Mpoleccax”?

10. | Kak y4ecTh HeHeaJIbHBIN MOTOK MTPH pacyeTax peakTopoB?

11. | Kakue maru BKJIIOYAIOTCS B pacyeT pa3MepoB peakTopa Ui peakLiui BTOPOTO MopsiaKa?

12. | Kak Beramcasiercs ¢paktop 3heKTHBHOCTH /ISl KATATUTUIECKUX PEaKTOPOB?

13. | Kakoe 3nauenune umeet uncio Jlamkénepa B IPOSKTUPOBAHUN PEAKTOPOB?

14. | Kakue MeToJbpl UCHONB3YIOTCS A pelieHus nuddepeHuanbHbIX YpaBHEHUH KUHETHUKU
peakiuii?

15. | Kak cocTaBinsieTcs TemJI0BOH 6ajgaHc AJIsl 9K30TePMUYECKON peakIuu B peakrope?

16. | Onummre paboTy peakTopa C HENOBM)KHBIM CIIOEM M €r0 TUITUYHBIC TPUMEHECHHUSI.

17. | Onpenenure MOHATHS HACATBHOTO CMEIIEHUS M HUACATBHOTO BBITECHEHHS B MOJEINAX
pEaKTopoB.

18. | Kakyro posb UIpaloT peakTopbl B 00IIEM MPoLecce XMMUYECKOTr0 IPOU3BOJICTBA?

19. | Kak BBIBOIMTCS] YpaBHEHUE MaTepuaibHOro Oananca st PHIT?

20. | KakoBa opmyna mist pacueta KoHBepcuu B PUB s peakunu nepBoro nopsiaka?

21. | Kak paccuuTaTh KOHCTaHTY CKOPOCTH PEAKLIMU Ha OCHOBE HKCIIEPUMEHTAIbHbIX JAHHBIX?

22. | Kak paccuntath Bpemsi mpeObIBaHUS B peakTope?

23. | B ueM OCHOBHBIE pazIUuUsl MEXAY pEakTOpaMu IEePHOAMYECKOTO0 M HENpPEpHIBHOTO
NenucTBus?

24. | Kakue GaxkTopbl BIUSIOT HA CKOPOCTh XUMHYECKOM peakiiy B peakrope?

25. | KakoBBI XapaKTepUCTUKH PeakTopa HeMpepbsIBHOTO nepeMemmmBanus (PHIT)?

26. | Yro Takoe MeTOM aHaIM3a «PINCh» 1 kak OH MPUMEHSETCS K peakTopam?

27. | Onummre CBsi3b MEXKIY IPOSKTHPOBAHUEM PEAKTOPOB M S3HEProdpPEeKTUBHOCTHIO.

28. | Kakue KiIrOUeBbIC IOMYIICHHUS UCIIOJIB3YIOTCS B MOJIENSIX HJICATbHBIX PEAKTOPOB?

29. | Kak onpenenuth 00beM peakTopa, He0OXOAUMBIN JJIs 331aHHOW KOHBEpCHH?

30. | Kakne ocHOBHbBIE KOHCTPYKTHBHBIE 2JIEMEHTHI BXOJAT B COCTaB XMMHUYECKOTO peakropa?




Ne
/i Bomnpocsl k 3auery
31. | Kak MOKHO ONITUMHU3UPOBATh PadOTy peakTopa IJisi MPOLECCOB MOJUMEPU3AIIH?
32. | OObsicHUTE 3HAUYCHUE KUHETUKU PEAKIMH JUIsl IPOSKTUPOBAHUS PEAKTOPOB.
33. | Kaky1o poJib HrparoT Temio- 1 MaccooOMeH B pabote peakropa?
34. | Kak BiausieT HaTM4Me KaTtajau3aTopa Ha pacueThl peakTOpOB?
35. | Kak ycrpoiicTBa nepeMennBanus BIUSIOT Ha paboTy peakTopa?
36. | Kakue maTepuansl 0OBIYHO MCIIONB3YIOTCS JUIsl H3TOTOBJICHUS] PEaKTOPOB U IouemMy?
37. | Kak TermnnooOMeHHOE 000py0BaHNE HHTETPUPYETCSI B KOHCTPYKIIMIO peakTopa?
38. | Kakue dakTopsl OmpeesisiioT BRIOOP THUIIA PEaKTOpa il KOHKPETHOro mpouecca?
39. | Kak quHaMuyeckne KOMIIOHEHTHI (HACOCHI, MEIIIAJIKH ) BIIUSIIOT Ha paboTy peakTopa?
40. | Kakue Mepbl 0€3011aCHOCTH YYUTHIBAIOTCS MPH MPOSKTUPOBAHUH PEAKTOPOB?
41. | Kak onieHuBaeTcs JOJATOBEYHOCTh PEAKTOPA B YCIOBUAX DKCILUTyaTaluu?
42. | Kakyo posib UrpaeT aBTOMATU3alMsl B YIPABJICHUU H ONTUMHU3ALUN PEAKTOPOB?
43. | Kak BbIOpaTh MOIXOSIIYIO TOJIIMHY CTEHOK KOpITyca peakropa?
44. | Kak OIIeHHTb SKOJIOTHUECKOE BO3/IeHiCcTBHE padOThI peakTopa?
45. | Kak paccuutaTh pa3Mep peakTopa Juisd CUHTe3a aMMuaKka’?
46. | Kakue KIIOYeBbIE ACHEKThl HYXXHO YUYUTBHIBATH MPH TMPOCKTHPOBAHUHU peakTopa MAJs
IIPOU3BOJICTBA CEPHOM KUCIOTHI?
47. | Kakue Mepbl MO3BOJISIIOT CHU3UTH DHEPTrONOTpedieHne B XUMUYECKOM peakTope?
48. | Kak ompenenuTh ONTUMAIBHBINA TeMIIEpaTypHbli npoduis B PUB?
49. | Kaky1o poJib UTpaeT YUCICHHOE MOJICIIMPOBAHIE B IPOCKTHPOBAHUU PEAKTOPOB?
50. | Kak paccuntarh najeHue JaBjeHus B TpyO4aToM peakrope?
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpoBeIeHUsI
CemecTp | NpOMeXKYTOUYH Kpurtepuu u HoOpMbI OLleHKH
oit
aTTecTalnu
3auer (yCTHO) 3Haer:
— 3HaeT W TOHWMAeT CyTh JMCUUIUINHBL,
OCHOBHBIX MOJIOXKEHUH y4ebHOro
MarepHana,
YMeer:

— IloBepXHOCTHO aHAIM3MPOBATH COOBITHS,
CUTYyalllH, JeNaTh ONpEACTICHHBIE BBIBOJIBL,

«3aUTEHO» CaMOCTOSITENIbHO BOCIIPOU3BOJIUTH
OOJBIITYIO YacTh MaTepUaa.

Bunaneer:

— VYMeHueM JaBaTh IpaBHJIbHBIE OTBETHI
(torycKaroTcsl HEKOTOpblE HETOYHOCTH U
HENPUHIIUINATIbHbIE OLTUOKN);

— VYMenuem paboTaTh TOJNBKO € Yy4ueOHOMU
JUTEPATypOi, yKa3aHHOM MpenogaBaTesieM.

He orBeuaer HH Ha OIWH U3 TCOPETUYCCKUX
«HEC 3a4TCHO» BOIIPOCOB, HC MOKCT OTBCTUTb HHU HA OJUH
)IOHOJ'IHI/ITG.]'IBHI:Iﬁ BOIIpOC.




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHUK,

KoaunuecTBo B

Ne y4eOHoe nocoodue, Con HAY4YHOM
w/n ABTOpBI, COCTABUTEJIN 3ar;iiaBue (3aroJji0BoK) yueOHO-MeToAnYecKoe - oudamorexe /
nocodoue, NPaKTUKYM, HaumenoBanue
ap.) IBC
1 | [Homos IO.B., JlateimoBa | OcHOBBI MIPOEKTUPOBAHUS u o0opynoBaHue Y4eOHoe nmocodue 2021 OBC «Jlanb»
C.E., MoxoB B.M. TEXHOJOTHYECKUX MPOLUECCOB OPraHUYECKOr0 CHUHTE3A
u He(TenepepabOTKH
2 | Pazunos A.U., Kiinaos [Iporieccsl u anmapaThl XUMAYECKONW TEXHOJIOTUH YuebHuk 2023 OBC «Jlanby
A.B., JIpsikonos I'.C.
3 | SAnuykosckas E.B. [Iporiecchl U anmapaThl XKMUYECKOW TEXHOJIOTHH YuebHoe nocobue 2021 OBC «Jlanby
4 | Ilerpos U. B. Pacuer u mpoekTHpoBaHHME MAIIMH XHUMHYECKUX YuebHuk 2023 OBC «Jlanby
IIPOU3BOJICTB
5 | Mocksuues 10.A., Teoperndeckre OCHOBBI XUMHUECKOW TEXHOJIOTHH Y4ebGHOe mocobue 2024 3BC «Jlaub»
I'puropuues A K., ITaBnos
0.C.
8.2. JlonosinuTebHAS JIUTEPATYypPa
Tun (yueOHUK, KosmmuectBo B
e yueOHOe nmocooue, Con HAYYHOI
w/n ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aro/10BOK) y4eOHO-MeToAu4ecKoe - oubdaunorexe /
nocodue, NPaKTUKYM, HaumenoBaHue
ap.) IbC
1 | Jle6enes B. I1., Mopo3oB | OCHOBBI pacueTa W KOHCTPYHPOBAHHS allllapaToB VueOHHK 2022 IBC «Jlanb»
A. H. XUMHYECKOW TEXHOJOTHH
2 | bopucos A. B. MexaHuka ©  KOHCTPyHpOBaHHE  OOOpYyJAOBaHUs V4ebHoe TIocoome 2020 OBC «Jlaapy»
XUMHYECKHUX TIPOU3BOICTB
3 | llonuxapos U.1., PacueTsl MammH M anmaparoB  XMMHYECKHX IMpakTUKyM 2020 OBbC «Jlanp»
[Tonukapos C.H., MPOU3BOJCTB U HedTerasonepepadoTku (IpUMepsl U

Paukosckuii C.B.

3a/1a4n)




8.3. Ilepeyenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U HMH(OPMANMUOHHBIX CHPABOYHbIX
cHUCTeM

— Xumuyeckas IPOMBIIUICHHOCTh cerofs. JKypHan «Xumudeckas IPOMBIIUIEHHOCTb
CeroJHs» MyOJIMKYeT OPUTMHAIBHBIE CTaThU XHMHUKO-TEXHOJIOTHYECKOTO MPOQHIIs, COoAepIKaIine
HOBBIE PpE3yJIbTaThl 3aBEPILIEHHBIX MCCICJOBAHUNH B O00JACTM XUMHUYECKOW TEXHOJIOTUH U
OMOTEXHOJOIMH, IPOMBIIUIEHHOTO BHEAPEHUS W OSKCIUIyaTallud XUMHYECKHX IPOU3BOJICTB.
XKypnan takxe myOauKyeT 0030pbl Har0oJIee HHTEPECHBIX U aKTYyaJIbHbIX HAyUHBIX JOCTHKEHUN U
NPaKTUYECKUX pa3pabOTOK MO MyOJMKamusM OTEYECTBEHHONH W HMHOCTPAHHOH IeYarw,
UHPOPMALIMIO O IPOBEAECHUM HAyYHBIX KOH(EpPEHIMH, CUMIIO3MYMOB M HAyYHO-IIPAKTHYECKUX
COBEIIAHUHN B 00JIACTH XMMUYECKOH TEXHOJIOTMU M XUMHUYECKOW POMBIIIIICHHOCTH.

— Teopernveckre OCHOBBI XMMUYECKOW TEXHOJOTHHU. JKypHanm myOJHMKyeT COOOIICHUS O
HOBBIX TEXHOJIOTMYECKHMX Ipoleccax B 00palOaThIBalOLIed NPOMBIIIJICHHOCTH C TOYKH 3pEHHUs
¢ynnamentanpHoi Haykd. CTaThl B KypHaJ€ IOCBALICHBI OCHOBaM TEIIOMAacCcOOOMEHa,
npoleccam paszieneHus, Mexx(a3HbIM SIBICHUSAM, TEUCHHUIO ChITYYMX MaTepualloB, ONOTEXHOJIOTUH,
ONTUMM3ALMM, aBTOMATU3ALMM U YNPABICHUIO, SKOHOMHM SHEPruU, METAUIOB U ChIPbs, 3allluTe
OKpy’Karomien cpenbl U cMexHbIM TeMaM. JKypHan BxomuT B Ilepeuenr BAK u cucremy PUHII.
Jnis  3aperucTpupOBaHHBIX —Mosib3oBaTeneil HayuHolt osnexTponHOM Oubmamorexu (eLibrary)
JOCTYTIeH MOTHOTeKCTOBBIN apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244.

— Oriental Journal Of Chemistry. HayuHslii perieH3upyeMblii )KypHall OTKPBITOIO JIOCTYTIA.
Crpana: Unaus. S3pik: anramiickuid. [1yOnukyer pe3ynbTaThl HaydHBIX MCCIEIOBAaHUN B 00JacTH
oOmell XumMuM, OHMOXMMMH, CIEKTPOCKONMH, XHMMHUHU OKpyXkawomei cpeabl. JlocTyneH
NOJHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php.

— Chemical and Process Engineering Research. JXypham Ha aHIJIMHACKOM SI3BIKE
Mex1yHapoIHOTO MHCTHTYTa IO HayKe, TeXHOJOTUusM U obpasosanuto (International Institute for
Science, Technology and Education) (CILIA, BemukoOputanusi, [onkonr). IlybGnukyer
OpPUTMHAJIbHBIE CTAThH, KAaCAIOIIHUECS PAa3JINYHBIX ACIIEKTOB XMMHUYECKOI0 MAIIMHOCTPOEHHUS, B TOM
yHuclie, YOpPaBJIE€HUE IMPOLIECCAaMU U  KOHTPOJbHOM3MEPUTEIbHBIMU MpUOOpaMH  JaHHOI'O
IIPOU3BOJCTBA. Hocrynen ITOJIHOTEKCTOBBIN apXuB c 2011
rona:http://www.iiste.org/Journals/index.php/CPER/issue/archive.

— Journal of Advanced Chemical Engineering. Hayunslii peneH3upyembii U
pedepupyemsblii xypHal oTKpbiToro aoctyna. Crpana: Erumer. S3wik: anrmuiickuit. [TyOGmmkyer
OpUTHHAJIbHBIE HCCIIE0BAaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOLIEHHS B 00JACTH XMMHUYECKOTO
MAaIIMHOCTPOEHUS, COBPEMEHHBIX MaTepHasioB, OMOXUMHHU. JIOCTYNEH MOJHOTEKCTOBBIH apXUB C
2011 roxa: http://www.ashdin.com/journals/published.aspx?jid=jace.

8.4. Ilepeuenb NporpaMMHOro obecnevyeHus

Ne Hanmenosanue IO PexBHU3UTEI HOFOB?pa
n/n (naTa, HOMep, CPOK /el CTBHUSA)
1 | Windows: moroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok

JiecTBUsL — OecCpOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OeCCPOUHO
AcademicEdition

3 | MathCAD Bepcusi14 wiu 15 Axt 1/m ot 21.07.09 (T'oc. Kontpakr

487 ot 28.05.09), 6eccpounbIii




8.5. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM JJIA OCYHIeCTBJIECHUS
00pa30BaTeILHOIO NMPoIecca MO0 JUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0UHEeTOB, JJA00paTOPHUil, MACTEPCKUX U
Ap. 00BEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
IOMEIEeHUH JJISI CAMOCTOATEILHOM
padoThl 00y4aomuxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Jlaboparopust  «TexHomorus
OPraHUYECKUX COETUHEHUINY.

VYuebHas  ayauTopus A MIPOBEACHUS
n1abopatopHbix pabdor. (A-311)

Cronber  nabopaTopHble  OCTPOBHBIE

¢busnueckue; Crounbl OCTPOBHBIE
XMUMHYCCKUE, TMOJKH JUIS  HOCY[IbI;
Moiiku; CTOIBI nabopaTopHEIE;

Cronpl MUCbMEHHBIE; MIKad BBITSHKHOM
15001IB; mxadsr cymmmsabii WS31,;
OaHs BOZAsIHAas MHOTOMECTHAs; II€Yb
My(denpHas; TIIMTKA  AIIEKTPHYECKAs;
MarHuTHas Memnrajika.; tepmocrar VTE;
ammapar ISt OIIpEeIeTICHUS
TeMITEpaTypbl BCIIBIIIKH; J1abopaTopHas
peKTH(UKAIIMOHHAS ~ KOJOHHA;  BECHI

aHAJUTUYECKHUE BJIP200; BECHI
3JIEKTPOHHBIE HL100; IITATUBBI
71abopaTOpHEIE; TabypeTsl
nabopaTropHble;  CTyJd;  XHMHYECKas

1nocyaa, n0CKa M€CJjioBas.

YueOHast ayAuTOpUs IS TPOBEACHUS
3aHATUN JIEKIIMOHHOTO THUMHA. YyeOHas
ayoqUTOpHUs JUIS  TIPOBEACHHUS  3aHATHH
CEeMMHApCKOro TUMa. YdeOHas ayAuTOpHus
TSt KypCOBOTO POCKTHPOBAHUS
(BBINIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOPHS JUISI TIPOBEICHUS TPYIIOBBIX U
WH/IUBUYaIbHBIX KOHCYJIbTAIUH.
VYuebHast ayautopus st

NPOBE/ICHUS 3aHATUH TEKYLIEro KOHTPOJIS U
POMEKYTOUHOH arTecrammu. (A-419)

Croyibl  yYCHHYECKHE  JBYXMECTHBIE
(MOHOOIIOKH), CTON MPENOAaBATENbCKUIA,

CTYT MIPEToaBaTeIIbCKHM, J0cKa
ayIUTOpHas (menoBas), TabauIa
Menneneena.

JlaGopatopuss "lIpoueccsl U  ammapartbl
3alUTHl  OKpY’Karome cpeabl”". YueOHas
ayIUTOpUs JUId  TIPOBEACHUS  3aHATUHI
CEMHHApPCKOIro TuMa. Y4eOHas ayauTopus
ISt KypCOBOT'O POEKTHUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOGHas
ayJUTOpUS Ui TPOBEAEHUS TPYIIOBBIX U
WH/INBUTYATbHBIX KOHCYJTbTaITHH.
VYyeOHast ayIuTOpHs Ui

MIPOBE/ICHUS 3aHATHI TEKYIIETO KOHTPOIIS U
POMEKYTOUHOM aTTectaruu. (A-409)

Cronpl ~ yueHMUYECKHE  MOHOOJIOKH,
Cronmpl, CTyNbs, JOCKa ayIUTOPHAS
(MenoBas), MPOEKTOp, HOYTOYK, SKpaH

IIEPEHOCHOM, YCTaHOBKA
TE€XHOJIOTMYECKOI0 KOMILIEKCa,
MO3BOJISAIONIAS CHU3UTH
pacnpocTpaHeHue a’pOUCIIEPCHON
CHUCTEMBl B IMPOCTPAHCTB., YCTAHOBKA,
MI03BOJISIIOIIAsS co3/1aTh

a’POJMHAMUAYECKYO TATY.

Jlaboparopus "IIpoueccoB u AXII".

Y4eOHass ayauTopus IS TPOBEIACHHUS
3aHIATHA CEMHUHApPCKOTO THMA. YueOHas
ayJIMTOpHS TUTS KypCOBOTO

JlaGopaTopHbI€ YCTAaHOBKHU 110 U3yYEHUIO
mpoiecca  peKTHu(UKaluu, Mporecca
teronepenadn  (tpyba B TpyOe),
naboparopHas yCTaHOBKa TUTST




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHBIX 3aHATHH,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00yYaImMxcs (HoMep ayJAuTOPUH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

MPOSKTUPOBAHUS (BBITIOJTHEHUS KYpPCOBBIX
pabor). YyeOnas ayIuTOpUs  JUIsS
MPOBEICHUS TPYTIIOBBIX u
WHJIMBUIyaIbHBIX KOHCYJbTAlUH. Y4eOHas
ayUTOpUs  JUISL  TIPOBEICHHS  3aHATUN
TEKYIIET0 KOHTPOJSI M IMPOMEKYTOYHOMH
arrecraiyn. (A-118)

U3MEpEHHUsl JIaBJICHUS, CTAalMOHAPHOE
Meaua 00OpylOBaHWE, WHTEPAKTHBHAS
nocka. CTonbpl Yy4YEHMUYECKUE, CTYJIbs
yYEHUUECKUE.

KommnbroTepHsrit KJacc. VYueOHast
ayauTOpHst U1 TIPOBEICHUS  3aHATHA
JIEKLIMOHHOTO TUNa. Y4eOHas ayauTopus uis
NPOBEJICHUSl 3aHATHA CEMHUHAPCKOTO THIIA.
VYuebnast  ayauropust IS TPOBEICHUS
nabopaTopHbIX paboT. YueOHas ayauTopHs
TUIst KypCOBOTO POEKTUPOBAHUS
(BBIIOJIHEHUSI KYPCOBBIX paloT). YueOHas
ayJUTOPHs JJIS IPOBEICHHS TPYIIIIOBBIX U
VH/JUBUIYalIbHbIX KOHCYJbTaUN YdeOHas
ayauTOpHst sl TPOBEACHUS  3aHATHA
TEKYLIEro KOHTPOJIA M  HPOMEXKYTOUHOU
arrectanuu. (YJIK-203)

IlepeHOCHOM TPOEKTOp, 3KpaH, CTOJIBI
KOMIIBIOTEPHBIE, CTOJ

IPENOIaBaTeIbCKU, CTYJIbs, J0CKa
ayauropHas (MapkepHas)- I1K ¢ Beixonom B
ceTb MHTEpHET.

[Tomerenne TUISt CaMOCTOSITEIILHOM
pabotbl o0yqaronuxcst. (I'-401)

Croubl, CTYJbs, KOMIIBIOTEPBI.
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