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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

DopmupyemMas
KOMIIeTeHIUS (C yKa3aHUueM
K0/1a)

IT1K-3. CriocoOHOCTEIO U
TOTOBHOCTBIO OCYIIECTBIISITh
TEXHOJOTMYECKUM Mpoliecc B
COOTBETCTBHUU C PETIIAMEHTOM
M UCIIOJIL30BaTh TEXHUYCCKHE
Cpe/cTBa JJIsl U3MEPEHHUS
OCHOBHBIX ITapaMeTPOB
TEXHOJOTHYECKOTI0 IpoLecca,
CBOMCTB CBHIPbS U MPOIYKLIMHU

Koa u HauMeHoBaHue
HHANKATOPA T0CTHKEHUSI
KOMIIETEeHIIHH

[1K-3.1. OcymectBisier
TEXHOJOTUYECKUI MPOLIECC
B COOTBETCTBMHU C
periiaMeHToOM

Pe3yabTaThl 00y4eHus 10
AMCUUIJIMHE (MOLYJII0)

OO0yuaromuiics T0HKeH: 3HATh
OCHOBBI HH(POPMAITMOHHBIX
TEXHOJIOTHI, OCHOBHEIE
BO3MOYXHOCTH | IIpaBUiIa paboThI
C IPOrPaMMHBIMH MPOAYKTaMHU
MpU PEIICHUH
npodecCHOHANIBHBIX 3a7a4

[1K-3.2. Ucnonb3yer
TEXHUYECKUE CPECTBA JIJIs
M3MEpEHUsI OCHOBHBIX
[apaMeTpoB
TEXHOJOTHYECKOT0
Iporecca, CBOUCTB ChIPbs
U IPOAYKIINH

ITK-3.3. CocraBinsieT 0030p
JTUTEPaTyPHBIX
HCTOYHHUKOB 10 3aJJaHHOU
Teme, 0(hOPMIISIET OTYETHI O
BBITIOJTHEHHOM paboTe 1o
3ajaHHOl popme

OOyuaromuiicst T0HKEH: YMETh
paccYUTHIBATh OCHOBHBIE
XapaKTePUCTUKU XUMUYECKOTO
npoiiecca, BHIOMpAaTh
palOHATBHYIO CXEMY
IIPOM3BO/ICTBA 33/1aHHOTO
IPOAYKTa, OLIEHUBATh

3¢ (HEKTUBHOCTH MPOU3BOACTBA;
IPUMEHSTH IPOrPAMMHOE
o0ecrnieueHre Ipy peIIeHNH 3a1a4

OO0yuaromuiicst 10HKEeH: BIaIETh
HABBIKAMH BBITIOJIHEHUS
MIPOEKTHBIX paboT U
TEXHOJIOTUYECKUX PACUETOB
000pyI0BaHUs C IPUBJICYCHHEM
BBIUMCIUTENFHON TEXHUKH,
CTaH/IAPTHBIX U OPUTHHAITBLHBIX
nporpamm

OIIK-3. CnocobeHn
MPUMEHSTh PACUETHO-
TEOPETHYECKUE METO/IbI AJIS
HN3YUCHUA CBOWCTB BCIICCTB U
MIPOLIECCOB C UX YYACTHEM C
HCIOJIb30BaHUEM
COBPEMEHHOM
BBIYUCIATEILHON TEXHUKA

OIIK-3.1. IIpumenser
TEOPETUYECKUE U
MIOJIy3MIIUPUIECKUE
MOJIETN TIPU PELIEHUN
3a/1a4 XUMUYECKON
HaIpaBJIEHHOCTH

OOyyaromuiicst TOMKeH: 3HATh
TEOPETUUECKHE OCHOBBI XUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB U
YCTPOMCTBO OCHOBHBIX THUIIOB
MPUMEHSEMbIX MAIlIVH U
anmapaToB; OOITUE TPUHITUITBI
pacyera U Ha3HAYEHUs
TEXHOJIOTHYECKUX IMapaMeTPOB
XUMHUYECKUX ITPOLIECCOB U
METO/BI TTOA00pa MAIlIUH U
anmnapaToB JJisl UX peaju3aluu

OIIK-3.2. Ucnons3yer
CTaHJapTHOE
MPOrpaMMHOE
o0ecrnieueHre npu
pelIeHny 3a1a4
XUMHYECKON

OOyyJaromuiicst TOMKEH: YMETh
BBITIOJTHATH PAcU€Thl OCHOBHBIX
pa3MepoB MalllMH U anmapaTos;
pacCYMTHIBATh ONITUMAIIbHBIC
PEXHUMBI TIPOIIECCOB U TIOIONPATH
HEOOXOAMMBIC ISl TOTO MANTHHBI
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HaIpaBJIEHHOCTH Y armapaThbl

OIIK-3.3. [Ipumenser OOyuaromuiics T0HKEeH: BIaICTh
pacyeTHO-TEOPETUUECKUE METOJaMH OTPEICICHUS

METOBI JUTSl U3YYCHHS ONTUMATBHBIX ¥ PAIIMOHATILHBIX
CBOMCTB BEIIECTB U TEXHOJIOTHUYECKUX PEKUMOB
MPOIIECCOB C UX ydacTueM  paboThl 000pyAOBaHUS;

C HCIOJIb30BaHUEM HaBbIKaMU pabOTHI CO
COBPEMEHHOM CHeIUaJIbHBIMU TIPOrPaMMaMH
BBIYMCIIMTEILHON TEXHUKH

2. lenun 1 MecTO AMCHUIINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

[enn u3ydeHus: UCLMUIUINHBI:

[lenp u3yueHUs OUCHUIUIMHBI BKIIOYAeT BBISBICHHE OOIIMX 3aKOHOMEPHOCTEH IMPOIIECCOB
MEPEHOCAa U COXPAHEHHMS BELIECTB M DHEPIUil; O3HAKOMJIEHHWE C KOHCTPYKUMSAMH amnllapaTtoB U
MAaIllMH XUMHWYECKOTO IPOU3BOACTBA, HX XapaKTEPUCTUKAMHU; OCBOCHUE METOJIOB pacuera
TEXHOJIOTMYECKUX MPOIECCOB U anmnapaToB JIsl UX MPOBEIACHUS.

B pamkax nmoctaBiaeHHON eI MOYKHO BBIJIEIUTD CIACAYIOIINE 3a/1auu:

a) GOpMHpPOBAaHHE 3HAHUK O TEOPETUYECKUX OCHOBAX IPOIECCOB XMMHYECKON TEXHOJIOTHH,
NPUHIUIIE JCHCTBUS W OCHOBHBIX KOHCTPYKIMSX ammapartoB Uisi MpOBeAeHUs (HU3UKO-
XHMHYECKHUX MPOIECCOB,

0) U3yueHHEe MEXaHU3MOB OCHOBHBIX XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB,

B) 00OCHOBaHHME BBIOOpAa OINTHMAJBHBIX IMAPAMETPOB PEKHMMA MPOTEKAOIIUX IPOIECCOB M
pacuera OCHOBHBIX pPa3MEpPOB COOTBETCTBYIOIIMX allapaTroB ISl MOJY4YEHUS MAaKCUMAJIBHOTO
BBIXO/Ia IPOJIYKTA,

T') OBJIQJICHUE HaBbIKAMU MPUMEHEHHUSI MMOTYYEHHBIX 3HAHUM JJIsi PEIICHUs MPAKTHUYECKUX 3a/1a4
Y NIPOEKTUPOBAHUS XUMUYECKUX IPOU3BOICTB.

Takum 00pa3om, 3HaHMSI, TIOJYYCHHBIE TPH W3YYEHUU Kypca, HEOOXOAMMBI MPHU TMOATOTOBKE
TEXHOJIOTOB HIMPOKOTO MPOQUIIA A1 HAyYHO-UCCIIEI0BATENbCKON, MMPOSKTHON M MPaKTUYECKON
paboThl HA IPEATPUITUSX.

JucnunimHa mpeacTaBiseT co0OW B3aMMOCBA3b MEXKIY OOLIEHAYYHBIMHU, OOMIEXUMUYECKUMH,
OOIIIENH)KEHEPHBIMH JUCIUIUIMHAMHU ¥ TPO(OUIBHBIMU JUCIUIUIMHAMEU. 3HAHUSI, TTOJTyYEHHBIE B
JAHHOM Kypce, HeOOXOAWMBI IJsl AallbHEHIIero oO0y4eHHsl MO MPO(UIBHBIM TUCIHUIUIMHAM U
YCIIEIITHOTO MPOXOKACHUS MPEITUTIIOMHON MPAKTUKHU.

JucnummHa usydaercs Ha 4 Kypce B 8 cemecTpe

3. O0beM JUCUMIIMHBI (MOXYJIS]) B 32a49€THBIX eIMHUIIAX ¢ YKa3aHHMeM KOJIUYeCcTBa
aKaJeMH4YeCKNX WM ACTPOHOMUYECKHMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy
00y4arouuXcH ¢ npenogaBaresieM (Mo BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSATEJIbHYIO
padoTy 00y4armuxcs

O61mas TpyA0eMKOCTh (00beM) NUCIUIUIMHBI COCTaBisgeT 3 3a4. ef., 108 akan. u.

Bcero yacos
O0beM IMCHUIIIMHBI
Ounasn gopma o0yueHus
OO611ast TPYA0EMKOCTh AUCIUTIIMHBI 108
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ Mpero1aBaTeieM:
JeKUun 30
MPAKTUYECKHUX (CEMUHAPCKUX) 44




npyrue ¢hopmbl KOHTakTHOU paboThl (DKP) 0,2
YueOHBIX YaCcOB Ha KOHTPOJIH (BKJIIOYAsT Yachl TOATOTOBKH):
3ayer
Y4eOHBIX 4acOB Ha CAMOCTOSTENBHYIO padoTy obydatomuxcs (CP) 33,8
DopMbI KOHTPOJISI CemecTpbl

3a4CT
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4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aejiam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Paszaennl TUCHUNIIMHBI M TPYAOEMKOCTD 110 BUIaM y'{eGHle 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buabl yueOHBIX 3aHATHI, BKIIOYAs
CAMOCTOSITEJILHYI0 Pa00Ty 00y4aroMXCcs
Ne HanmenoBanme pasgesa / TeMbl U TPYAOEMKOCTh (B 4acax)
n/m JMCIUILINHbBI KonrakTHasi padoTa ¢
npenogaBareJgeM CP
Jlek IIp/Cem Jlad
4.8 TemnooOMeHHBIE anmapaThl 2 6 0 2
4.7 = Temnomnepenaya 1 0 0 1
4.6 = TermnooOMeH U3ITydYeHUEM 1 0 0 1
4.5 Temnoornaua 1 0 0 1
4.4  KOHBEKTHBHBIN TEIUIONEPEHOC 1 0 0 1
4.3 ' Tlepemaya TEIIOTHI TETUIOMPOBOIHOCTHIO 1 0 0 1
4.2 TemnoBble OagaHCHI 2 6 0 2
4.1  TemnnoBbIe MPOIECCH B XUMUYECKOM 1 0 0 2
TEXHOJIOTUH, UX POJIb U 3HAUCHHE B
MPOBEICHUN XUMHUKO-TEXHOIOTUYECKUX
MIPOIIECCOB
4  TenjsooOMeHHBbIE MPOLECCHI U 11 12 0 12
annaparsl
3.1  Knaccudukanus HEOTHOPOAHBIX CUCTEM U 1 6 0 2
METOJIOB pa3ICICHHUS
3  Pa3nesieHHe HEOHOPOIHBIX CHCTEM 1 6 0 2
2.5 (Cxarue U pa3pexeHue ra3zon 1 0 0 2
4.9 BselmapuBaHue 1 0 0 1
2.4  TpaHcnopTHpOBaHME )KUIKOCTEH U ra30B 2 10 0 2
2.2 T'unpocratuka 1 0 0 1
2.1  OcCHOBBI THIIPaBIUKHU 2 6 0 2
2  T'mapomMexaHMYecKue MPOIECCHI U 7 16 0 8
annaparsl
1.1 Bsenenue. [Ipeamer u 3agauu Kypca 1 0 0 1,8
MPOLECCOB U anmnapaToB XUMHYECKON
TEXHOJIOTHH
5.8 Cymxka 1 0 0 1
2.3 T'mpponunamuka 1 0 0 1
5 MaccooOmMeHHbIE MPOIECCHI U 10 10 0 10
annaparsbl
5.1 Maccormepenaya 2 10 0 2




1 | OcHoBHbIE 3aKOHOMEPHOCTH MPOLIECCOB 1 0 0 1,8
U 001IMe MPUHIMIIBI pacyeTa
annapaToB XUMHYECKOH TEXHOJIOTHI
5.9 MemOpaHHBIC TPOIIECCHI Pa3ICICHUS 1 0 0 1
5.7 Kpucramms3anus 1 0 0 1
5.6 HonHbIil 0OMEH 1 0 0 1
5.5 AncopOrus 1 0 0 1
5.4 KuaxocTHasi 3KCTpaKLus 1 0 0 1
5.3 [Ileperonka (mpocrasi ¥ CII0KHAS) 1 0 0 1
5.2 AOGcopbuus 1 0 0 1
Htoro 30 44 0 33,8

4.2. Conepxanne JMCHHUILJIMHBI, CTPYKTYPHPOBaHHOE 110 pa3jesaM (TeMam)

Kypc nekimoHHbIX 3aHATHI

Ne

HanmenoBanmue pasaena /
TeMbl JIU CHHILTHHBI

Conepxanue

4.8

4.7

TemnooOMeHHBIE alrapaThbl

Tennonepenaya

Krnaccudukanus TernnooOMeHHBIX anmnapaToB, UX
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH
MPaKTUYECKOr0 UX UCIoNb30BaHud. Karamoru Ha
TETI000MeHHYI0 anmnapaTypy. OCHOBHBIE METOIbI
TEIUIOBOTO pacyeTa TerI00OMEHHBIX alnapaToB:
MPOEKTHBIN, TEXHOJIOTMYECKUI U TOBEPOYHBIN pACUETBHI.
OCHOBHbBIE TEH/ICHIIMN COBEPLICHCTBOBAHUS
KOHCTPYKLHUH TEIIOOOMEHHBIX anmapaToB.

OcHOBHOE ypaBHEHHE TEIJIONEPEIayH MPU OCTOSIHHBIX U
MIEPEMEHHBIX TEMIIEPATYPAX TEIJIOHOCUTENEH.
[TpunIMnBI pacuera K03 OUIIMEHTOB TEILUIONEPEIauH.
JIBroKy11as cuiia MpoleccoB TEIIONEPEaayn.
[IpakTHuecKkoe NCIIOIb30BAHUE YPABHEHUS
TEIUIONEPEIAUYH B POEKTHBIX U OBEPOYHBIX pacuéTax.

4.6

4.5

TennooOMeH n3nyyeHneM

Temnoormaua

Bunel uznyuenuii. @usnyeckas CymHoOCTb IIporecca
MH(PPAKPACHOTO U3ITYIEHUSI U OCHOBHBIC
3aKOHOMEPHOCTH MEPEHOCA TEMIOTHI U3TyYECHUEM.
Hcnonp30Banme TydrucTOro TEII000MEHa Ha TIPAKTHKE.
TermmooTnaya B yCJIIOBUSIX €CTECTBEHHOW W BBIHYKICHHOMN
KOHBEKIIUM 0€3 U3MEHEHHS arperaTHOTO COCTOSIHUS
TeroHocureneid. OCHOBHAs LeIb M MIPUHIIMIIBI pacyeTa
KUHETHUKH Mpo1ecca.

Termmoornaya npu U3MEHEHUH arperaTHOro COCTOSIHUS
TEIUIOHOCUTENEeH (KOHAEHCallKs TapoB U KUIIEHUE
xuakocteit). OCHOBBI pacueTa KHHETUKH Mpolecca.

4.4

KOHBEKTHUBHBIN TEIIONEPEHOC

TennooOMeH B yCIIOBHSX €CTECTBEHHOM U BBIHYKICHHOM
KOHBEKIIMH. Y PaBHEHHE TEIUIOOTIauH (3aKOH
oxnaxnaeHus Hetorona-Puxmana). Koagduunent
TEIUIO0TIauM U JBMXKYyIIas cuina. [IpeacraBnenus o
MeXaHU3Me Mpoliecca KOHBEKTUBHOIO TEMJIO0OMEHa B
YCIIOBHUSX JIAMUHAPHOTO U TYpOYJIEHTHOTO ITOTOKOB.
TenuoBol morpanuuHsIi ciioil. TemneparypHoe nosie B
yclioBusAX KoHBeKIUH. [{uddepennmansHoe ypaBHeHNE
KOHBEKTHBHOTO Teriooomena @ypne-Kupxroda.
TemioBoe moo61e 1 OCHOBHBIE KPUTEPHUH TEIIIOBOTO
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nogo0us. OOIMil BUJ KPUTEPHATBHBIX YPaBHEHUN IS
pacdera KOHBEKTHBHOT'O TETIOOOMEHA.

4.3

4.2

4.1

[Tepenaya TertoTel
TEIUIONPOBOJHOCTHIO

TerutoBbie OaIaHCHI

TeruoBsle IpoLIECCH B
XMMHMYECKON TEXHOJIOTUH, UX
pOJIb U 3HAYECHUE B
IIPOBEJICHUU XUMUKO-
TEXHOJOTUYECKHUX IIPOLECCOB

TemneparypHoe 1noJjie, ero OCHOBHbBIE MTapaMeTpPhl U
XapaKTePUCTHKU. Y paBHEHHUE TEIIONPOoBOJHOCTH Dypbe
u nuddepeHnuanbHoe ypaBHEHNE TETIIONPOBOIHOCTH.
Pemenust nuddepeHmanbHOro ypaBHEeHUS
TEIJIOMPOBOAHOCTH VISl TUIOCKOU U HUJIUHAPUYECKUX
CTEHOK B YCIIOBHUSIX CTallHOHAPHOCTH Ipolecca 0e3
BHYTPEHHUX UCTOYHUKOB TEILJIOTHL. Y paBHEHUE
TEIUIONPOBOAHOCTH MPU HATMYUK BHYTPEHHUX
HWCTOYHUKOB TeILjIa.

Haznauenue, 11e51b 1 METO/IbI COCTABJICHHS TEIIOBBIX
OanaHcoB. Buibl TeroBbIx 0anaHCcoOB AJis pa3IMYHBIX
TEIUI00OMEHHBIX TIPOIIECCOB.

Krnaccudukanus croco0oB mepeHoca TerioTh.
CranuoHapHbIi U HECTAIMOHAPHBIN TPOIIECCHI
teronepenoca. OCHOBHBIC MOHATHS, ONIPEACIICHUS U
Tero(u3nUecKre CBOMCTBA BEIIECTB: TEMIIEPaTypHOE
0JIe, TEMIIEPATYPHBIN TPAAUEHT, TEMJIOBOM MOTOK,
TEIIOEMKOCTbD, SHTANBINSA, TETUIONPOBOAHOCTD U
TEMIIEpaTypOIPOBOIHOCTE. J[BIKYIIIHE CUIIBI TTPOIIECCOB
teruiooOMeHa. TeroBoe paBHoBecue. OCHOBHBIE 33/1a4U
CTaTHKU ¥ KHHETHKH IPOIIECCOB TEILNIOOOMEHA.

Ten1000MeHHbIE MPOIECCH] U ANNAPATHI

3.1

Knaccudukanms
HEOJIHOPOJHBIX CUCTEM H
METOJIOB pa3JICICHHS

Omnpenenenne, BOSHUKHOBEHUE, OCHOBHbBIE CBOWCTBA U
XapaKTEPUCTUKHA HEOAHOPOAHBIX cucteM. Llenn n 3amaun
nporeccoB pazaeneHus. Ocoboe 3HaUeHHE CIOCOO0B U
3¢ GEKTUBHOCTH pa3AeieHUs HEOJHOPOAHBIX CHCTEM IIPH
pelIeHNH FKoJIoTHYecKuX mpobuem. [IpuHuuns! BeiOOpa
METOJIOB Pa3/ieJICHNs U CPAaBHUTEIIBHBIE OLICHKU

3¢ GEKTUBHOCTH MPOLIECCOB pazjiesieHusl. OCHOBbI
COCTaBJICHUS] MaTEPUAJILHOTO OaJlaHCa MIPOLECCOB
paszueneHus.

Pa3neneHne HEOMHOPOAHBIX CUCTEM OCaXIECHUEM B I10JIE
JIeWCTBUS TPABUTALMOHHBIX CUJT (OTCTAaUBAHUE).
OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCa, 3aa4d U METObI
pacyera. [IpuHIMIIBI yCTPONCTBA CIYCTUTENIEH U
MBUIEOCATUTENBHBIX KaMep.

Pa3genenrie HEOJHOPOIHBIX CUCTEM OCAXKIECHUEM B I10JIE
NeNCTBUS LIEHTPOOEKHBIX CUJI. XapaKTEPUCTUKH U
MPUHIUIIBI CO3aHUSI HEHTPOOESKHBIX cUil. DakTop
paznenenud. LlukiaoHupoBaHue U eHTpUPYTrUpOBaHUE
HEOJHOPOAHBIX cucTeM. OCHOBHBIE TUIIOBBIE
KOHCTPYKLHHU IIUKJIOHOB U OTCTOMHBIX HEHTPUQYT,
YCTPOMNCTBA U XapaKTEPUCTUKU UX PaOOTHI.

Pa3nencHre HEOMHOPOIHBIX CUCTEM OCAXKIACHUEM B I10JIE
JEUCTBHUS DIIEKTpUYECKUX cuil. DU3nYecKrue OCHOBBI
IIPOLIECCOB pa3JIEICHAs] HEOMHOPOAHBIX CHCTEM B
aneKTprueckoM noje. CriocoObl co3JaHus
HEOJAHOPOJHBIX JJIEKTPUYECKUX ITOJIEH.
[TpuHnMnMaTbEHBIE OCOOCHHOCTH KOHCTPYKLIUI
NIEKTPO(PUIBTPOB, IEKTPOIU3EPOB U
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AIIEKTPOJIETUAPATOPOB.

Paznienenue HEOTHOPOIHBIX CUCTEM (PHIIBTPOBAHHEM.
dusnyeckas CymHOCTb, BUBI H METO/IbI (PMIIBTPOBAHMUSL.
Crnioco0pl co31anust IBUKYILEN CUIIBI TPOLIECCOB
¢unpTpoBanust. OCHOBHOE ypaBHEHHE (HIBTPOBAHUS U
€ro aHaJIN3 C TOYKH 3PEHUS MOBBIIICHUS YPPEKTUBHOCTH
npouecca. Kiaccnukanys TpoMBIIIIICHHBIX
(GUIBTPOBANBHBIX YCTAHOBOK U X OCHOBHBIE
XapaKTEePUCTHKH: (PHIBTPOBAIBHBIC YCTAHOBKH,
paboTarolye 1Mo/ JaBJICHUEM H 110/ BAKYYMOM,
dbunpTpyromue neHTpudyru.

OunbTpOBaAIBEHBIE IEPETOPOIKU: OCHOBHBIE THUIIBI U
TpeOOBaHUs, IPEABABIIEMBIC K HUM.

Pa3jiesieHre HEOHOPOIHBIX CHCTEM

2.5

Cxarue u Pa3pEeKEHUC Ia30B

OCHOBHBIE XapaKTEPUCTUKHU IPOLIECCOB CXKATHUS TA30B,
KJ1accupukanus kommnpeccopoB. TepmonHaMuiyeckue
OCHOBBI ITpoliecca CXKaTus, CTeNeHb CXKATUA U €
IIPEJEIIbl, ONIPEIEIEHUE MOIHOCTU KOMIIPECCOPOB.

Y CTpoiicTBO OCHOBHBIX TUIIOB U IPUHLUIIBI PAOOTHI
MOPLIHEBBIX, LIEHTPOOEKHBIX, BUHTOBBIX M OCEBBIX
KOMIIPECCOpPOB. MHOroCTyIIeHYaToe CHKaTHe.
CpaBHuTENbHASA XapaKTEPUCTHKA KOMIIPECCOPOB.
BakyyM-Hacochl B XUMHUYECKOM MPOMBILIIEHHOCTH.

4.9

Brimapusanue

Haznauenue u cylHOCTb IPOLIECCOB BBIITAPUBAHUS.
JBrxymas cuia nporecca. OTHOKpaTHBIN 1
MHOT'OKpaTHbIN NPOLECCHI BolTapuBaHusi. OCHOBHBIE
TUIIOBBIE KOHCTPYKIIMH BBIIIAPHBIX ANIAPAaTOB U CXEMBI
BBIIIAPHBIX YCTaHOBOK. MaTepHuanbHbIi U TEIIOBOU
OanaHChl ITpoleccoB BbiapuBanus. [loHsATHS O
pacrioyiaraeMoii u o011eil 1oJIe3HOM pa3HOCTH
Temneparyp. Busl TemnepaTypHbIX IOTEPh B BBITAPHBIX
yCTaHOBKax. PacnipeneneHue 1mone3Hoin pasHoCcTu
TEMIIEpaTyp MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK I10
Koprycam. MeTOIUKH TEIUIOBBIX pacY€TOB U
oTpesieNIeHUe TEMIIEPaTyPHbIX PEKUMOB PadOThI
BBINMAPHBIX YcTaHOBOK. OCHOBHBIE MPUHIIMITBI TOI00pA U
ONTUMU3AIMU PAOOTHI BBINAPHBIX allapaToB U
YCTaHOBOK B 11eJ10M. BcnomorarensHoe 000pyAOBaHuUE.
OcHOBHBIE METO/1bI MTOBBIIIEHUE 3(PPEeKTUBHOCTH
IIPOLIECCOB BBITAPUBAHUS B XUMUYECKON U IPYTUX
CMEXHBIX OTPACIISAX IIPOMBIIUICHHOCTH.

2.4

2.2

TpancriopTupoBaHue
JKUJIKOCTEH M Ta30B

I'mppocraTuka

Hacocs! 1 BEeHTUISATOPBI, UX KJIaccu(UKAIUSI 1 OCHOBHBIE
XapaKTePUCTUKHU. Y CTPONCTBA M MPUHIUIIBI PaOOThHI
MOPIITHEBBIX, IEHTPOOEKHBIX U OCEBBIX MaIllUH,
METOJIMKa 10100pa HACOCOB U BEHTUIATOpoB. O0IIee
MIPEICTABICHHE O IPYTrUX TUIIAX HACOCOB U APYTUX
croco0ax MepeMenIeHUs KUIKOCTEH.

OcHOBHBIE 337]a4H TUPOCTATUKU. AOCOTIOTHBIN U
OTHOCHUTEIBHBIN MOKOH )KUAKOCTH. OCHOBHBIE 3aKOHBI
TUIPOCTATUKU: 3aKOH paclpeieNIeHUs 1aBIeHUs —
muddepeHranbHbIe YpaBHEHHs paBHOBECHs Diiiepa Juist
OTHOCHUTENILHOTO U a0COJIIOTHOTO MTOKOS, OCHOBHOM 3aKOH
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2.1

11

OCHOBBI THPABIUKH

TUJIPOCTATUKHN — KAaK YaCTHBIN CTy4dal BhIPAKECHUS
00I1ero 3aK0Ha COXpaHEHUS SHEPTUH IS TTOKOSIIEHCS
XKUJKOCTH, 3aKOH [lackains, ypaBHEeHHE TIOBEPXHOCTH
YPOBHSL.

[IpukiiagHble 3aa4y U MPAKTUUECKOE MTPUIIOKEHUE
OCHOBHBIX 3aKOHOB T'MJIPOCTATUKHU:

OrnpenenieHne CUil JaBJIEHUS Ha JTHO U CTEHKU COCYJIOB U
anmaparos.

[IpuHIMIBI paGOTHI THAPOCTATUYECKUX MAILIUH.
[IpuHUKIIBI U3MEPEHUS TUAPOCTATUYECKOTO JaBICHUS U
repenaoB JIaBICHHUS.

N3MepeHne ypoBHS )KUIAKOCTEN B 3AKPBITHIX EMKOCTSX.

Y CTpOoNCTBO OCHOBHBIX MIPUOOPOB I MPAKTHUYECKOTO
WU3MEPEHUS YPOBHS JaBJICHUH.

Brenenue B ruapasnuky. [Ipeamer u 3agauu ruipaBiuku
- HAYKHM O 3aKOHOMEPHOCTSX MOBEACHUS KUIKOCTEH.
OcCHOBHBIE TIOHSTHS, TEPMUHBI U OTPEICICHUS: CUCTEMBI
KOOPAMHAT: TUAPOIMHAMUYECKHE MMOHATHS TOUKH,
AJIEMEHTAPHOTO 00beMa, FIIEMEHTAPHON TTOBEPXHOCTH,
aneMeHTapHoi yacTuiel. Knaccudukanus cu,
JEHCTBYIOIIUX Ha KUJIKOCTh. CKaJsipHbIE U BEKTOPHBIE
BenuuuHkbl. [IpencraBienue o rpaauenre. [Ipencrasienue
0 JKUJIKOCTSAX KaK O CIUIOIIHBIX cpenax. KaneapHbie u
yhapyrue xxuakoctu. MneanbHas u peaibHasi )KUIKOCTb.
OcHoBHbIE PU3UYECKUE CBOMCTBA )KUAKOCTEH: TUIOTHOCTh
U yJIeJbHBIN BEC, COKMMAEMOCTh, CBOMCTBO KUJIKOCTU K
pacuIMpeHuto, TOBEPXHOCTHOE HaTshkeHue. [lonsTue o
KPUTUUYECKUX MapaMeTpax: KpUTHUECKasi TeMIeparypa,
KPUTUYECKOE JaBJICHUE U KPUTUUECKUN 00BEM.

FHI[pOMexaHI/[‘-leCKI/Ie MPOUECCHI U allIapaTbl

Brenenue. [Ipeamer u 3agaun
Kypca IPOLECCOB U allapaToB
XUMHYECKOM TEXHOJIOTHH

IIpenmMer u 3a1a4u Kypca IpPOLECCOB U allapaToB
XUMHUYeCKOH TexHonoruu. O0Iue cBeIeHus! 0 MpoLeccax
XUMHYECKON TEXHOJIOTUH. 3HAKOMCTBO C COBPEMEHHBIM
COCTOSTHUEM XUMHUYECKON U APYTUX CMEXHBIX C HEN
OTpaciIIMU ITPOMBIIIJIEHHOCTH, UX OCHOBHBIMU OOLITUMU
XapaKTepUCTHKaMH U MpoOJieMaMu, a TaK e
BO3MOXXHBIMH IIYTSIMU UX pelieHus. Mecto u poib
IIPOLIECCOB M AIMAPATOB XMMUYECKON TEXHOJIOTUH B
COBPEMEHHOM MHPE XUMUYECKOW MPOMBIIIJIEHHOCTH.
Kparkas xapakTepucTuka npeaMera U 3a1a4u JaHHOU
JUCLUIUINHEL U €€ pOJIM B JIE€JI€ MOATOTOBKU
BBICOKOKBIN(PUIIMPOBAHHBIX CIIELUATUCTOB IS
OTE€UYECTBEHHON IIPOMBILIIEHHOCTH B YCIIOBUSX
MHOTOYPOBHEBOW CHUCTEMBI BBICILIEI0 00pa30BaHMUsI.
Kpatkue ncrtopuueckue cBEEHNS O pa3BUTHH U
CTaHOBJIEHUH Kypca IIPOLIECCOB M AIIMAPaTOB XUMUYECKON
TexHosoruu. O01IMe CBeIeHNS O MOT00HBIX
JUcHuIinHax 3a pyoesxxom (B CLIA, BenukoOputanuu u
ap. crpanax). OCHOBHBIE METOJIOJIOTHUECKUE TPUHIIUIIBI
M3y4EeHUs JaHHOTO Kypca B yciaoBusax MHcTuTyTa
MIPUPOAHBIX pecypcoB HanmonanesHOro
HCCIIEN0BATENBCKOrO0 TOMCKOro NOJMTEXHUYECKOTO
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5.8

Cymika

yauBepcuteTa. OCHOBHBIE TPEOOBaHUS K YPOBHIO 3HAHHI
CTY/ICHTOB I10 TAKUM KPUTEPUAM, KaK «3HAThY, KYMETbHY,
«UMETb MPEJICTABICHUE» U «BIIAAETh» B 001aCTH TAKUX
(yHIaMEHTAIBHBIX €CTECTBEHHOHAYYHBIX H
o01enpodeccHOHaNbHBIX JUCLUIUIMH, KaK BbICILIAS
MaTeMaTHKa, (pu3nKa, TeOpeTHIecKas u MPUKIaTHas
MEXaHUKa, TEXHUYECKas U XUMUYECKasi TePMOJMHAMUKA,
o0111ast 1 HeOpraHWYecKass XMMHUs, OPraHMUECKOW XUMHUS,
(bu3n4ecKkoil XumMusl, KOJUIOUIHAs XUMUS, HHXKEHEpHas U
KOMIIbIOTepHas rpaduka, nHHopMaTHKa, KOMIIBIOTEPHbIE
TEXHOJIOTUH U JIp..

Knaccugukanus OCHOBHBIX IPOLIECCOB U aNIaparoB
XMUMHUYECKOH TEXHOJIOIUU. Posib 1 B3aUMOCBA3b TUIIOBBIX
IIPOLIECCOB B XUMUUYECKOM TeXHOJIOruU. HernpepriBHbIE U
nepuoandeckue npoueccel. CTaloHapHbIe U
HecTalMoHapHbIe mporecchl. [lonst ckopocTei,
TeMIIepaTyp U KOHLEHTPaLUi B CTALIMOHAPHBIX U
HECTaIlMOHAPHBIX Tporeccax. OCHOBHBIC MPHHIIUIIBI
COCTaBJICHUS] MaTEMaTUYECKUX ONMCAHUH, aHAIN3a U
pacuera THIOBBIX [IPOLIECCOB U amnmnaparoB. OCHOBHbIE
3aJja4uu CTaTUKU, KUHETUKU U JUHAMUKU XUMHUKO-
TEXHOJOTMYECKHUX IPOIIECCOB.

Ormpezenenue npoiiecca Cyuku, 001as xapakTepucTuka
nporecca 1 006JacTu IPUMEHEHUs. MeTOo/Ibl CYIIKH.
OcHOBHBIE 331a4M CTATHKH U KHHETHKH IPOIEcca.
JIMHaMUKa ¥ TEXHOJIOTHUS MPOLIECCca CYLIKHU BJIAXKHBIX
MatepuanoB. Kinaccudukanus mpoueccoB Cymku.
CriocoObl CyIIKH BIaKHBIX MAaTEpUAJIOB: KOHBEKTUBHAs
CylIKa, CyOJIMMallMOHHas CYyIlIKa, paJlalliOHHasl CyIlKa,
CyIIIKa TOKaMH BBICOKOM YacTOTHI, CYIIIKA CO CITyTHHKOM,
KOMOMHHUPOBAaHHBIE CIIOCOOBI.

Cratuka nponeccoB cymki. OCHOBHBIE XapaKTePUCTUKU
BJIQ)KHBIX MaTEepHaliOB Kak 00BEKTOB IpoLecca
BbICyIInBaHus: Kiaccudukarys BIaxHbIX MaTe€pUaos,
(hOpMBI CBSI3U BJIATH € TBEPABIM MaTEPUAIIOM, OCHOBHBIE
BUJbI Biaru. PaBHoBecue a3 npu cymke. J[Brmxymue
CHJIBI POIIECCOB NIEPEHOCA BJIar BO
BHYTpHUIU((DY3HOHHON U BO BHELIHe U DY3HOHHOM
o0JacTsax mporecca CyIKH BIaXXHbIX MaTEPHAJIOB.
OcHoOBHbIE TeMI0()U3NYECKHE CBOMCTBA BIAXKHOTO
BO3/lyXa, MarpaMMa COCTOSTHUS BIaKHOTO BO3/1yXa
Pam3uHa 1 e€ ucnonb30BaHKE B MPAKTHUECKUX pacyETax.
MatepuanbHbIi U TETIJIOBON OallaHC mpoliecca
KOHBEKTHBHOM CyIIKU. MieanbHas U peaabHast
KOHBEKTHBHAs cynimiika. OCHOBHBIE CITOCOOBI
KOHBEKTHBHOT'O TPOIIECca CYIIKU U pacu€T MpOLECCOB
CyLIKU 1o quarpamme PamsuHa: mpocTas cylika, cyIika ¢
MIPOMEKYTOUHBIM IOJJOTPEBOM BO3/TyXa IO 30HAM, CYyIIIKa
C YaCTHUYHOU perupKyisiuuei orpaboTaHHOTO BO3AyXa.
OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH Mpoliecca
CYIIKH: KPUBBIE CYIITKH ¥ KPUBBIE CKOPOCTH TIpoIIecca,
ypaBHEHHE MaccolepeHoca MpH CYyIIKe,
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MPOAOIDKUTEINHFHOCTH MPOIIEcca.

OcHOBHBIE BOIIPOCHI TEXHOJIOTUU MPOIECCOB CYIIKH,
Ka4eCTBO BBICYIICHHBIX MaTEPUAIIOB.

OcCHOBHBIE KOHCTPYKIIMH W IPUHIIAITH PA0OTHI
KOHBEKTUBHBIX CYIIMIILHBIX aIapaTOB U OCHOBHEIC
IKOHOMHYECKHE TTOKA3aTeNI UX IKCILTyaTaI[uH: CYIIHIKH
C HETOJIBUKHBIM HMJIH JBYKYIIIUMCSI IIFIOTHBIM CJIOM
MaTepuana, CyIuiIKy ¢ IepeMENIMBaHIEeM MaTepHara,
CYIIMJIKU C KHIIAIIAM CJIOEM, PACTIBLUIUTEIBHBIC CYIIUIKH
Y APYTUE THIBI CYITIOK. MeTOAbl OBBIIICHHUS
3(PEKTUBHOCTH MPOIIECCOB CYIIKH.

I'maponnHamuka [Ipenmer u 3a1a4u r’UAPOAMHAMUKY - HAYKH O
3aKOHOMEPHOCTSX MOBEACHUS JBUKYIIEHCS HKUAKOCTH.
BHyTpeHHs 1 BHELIHSA 3a/1a41 I'MJIPOAUHAMUKHY.
Cwmemannas 3a1a4a. [IoHATHSA O CKOPOCTAX JBUKEHUS:
JIOKaJIbHAsl U CpeAHss ckopocTu. Meto/sl Jlarpanka u
Dlinepa AJi ONMCAHUS KUHEMAaTUKU KUAKUX CPeNl.
IIpencraBneHue o NOTOKE KUAKOCTH KaK MOTOKE
3JIEMEHTAPHBIX YACTHIL: IMHUS TOKA, AIEMEHTapHas
CTpyiika (TpyOKka Toka), moTok. [Tone ckopocTeii.
CranuoHapHbIi U HECTALIMOHAPHBIHN MOTOKU. 3aKOH
BHyTpeHHero TpeHust Hetotona. HetoToHOBCKHE 1
HEHBIOTOHOBCKHE JKUJKOCTH, OOIIast XapaKTepUCTUKa
PEOOrMYECKUX CBOMCTB HEHBIOTOHOBCKHUX JKUKOCTEH.
Bsi3kocTh XHUIKOCTH 1 €€ PU3NUecKasi CyIIHOCTb, KakK
Mepa OLEHKHU MepeHOoca KOJIMYECTBA ABHKEHHSL.
OcCHOBHbIE XapaKTEPUCTUKH JIBUKECHUS JKUKOCTEH:
CKOpOCTh MOTOKA, 00BbEMHBINA U MACCOBBIM PacXo/bl.
l'unpoauHamMuyeckue pekuMbl TEUEHUS KUKOCTEN B
YCIIOBUSIX BHYTPEHHEH U BHEIIHEH 3a]a4
ruapoauHaMuku. OnbIT U unciio PeliHomnbaca.
Onpenensrommii TeOMETPUYECKUN pa3Mep B YCIOBHSX
BHYTPEHHEH U BHEIIHEH 33/1a4¥ THIPOJIHUHAMUKH:
TUIPaBIMYECKUN PafnyC, SKBUBAJIEHTHBIA JUAMETP U Jp.
OO0mue XapakTepUCTUKU JIAMUHAPHBIX U TypOYJIEHTHBIX
IIOTOKOB HJIKOCTH.

OcHOBHbIE YpaBHEHUS TUAPOAUHAMUKH:
nuddepeHnranbHble ypaBHEHHS HEPa3phIBHOCTH MOTOKA
U nBrKeHus xkuakoctu HaBbe-Ctokca u Ditnepa, ux
IIPaKTUYECKOE IPUMEHEHUE B BONPOCAX THIPOJUHAMUKH.
Paznuunsie popMmel 3anucu qud depeHanbHbIX
ypaBHeHuUN ABmxeHus xunkoctu Haspe-Crokca.
Oco0OeHHOCTH TeUeHHUsI BUXPEBON KUIKOCTH. Y paBHEHUE
beprynnu 1u1s onucaHus TEUEHUS UICATbHBIX U
peanbHBIX KUIKOCTEN — KaK YaCTHBIN CIIy4dall BBIPAXKECHHS
00111ero 3aKOHa COXPaHEHHsI SHEPTUU ABIKYLIeHCs
AKHUJKOCTH.

[IpencraBnenus o TypOyIEHTHBIX MOTOKAX KHUJIKOCTEH.
CtpykTypa TypOyJEHTHBIX TOTOKOB UHTEHCUBHOCTD U
MaciTal TypOyJIeHTHOCTH TypOyJIeHTHas BA3KOCTb.
Oco0eHHOCTH TeUeHUs Ta30B: U30TEPMHUUECKUN U
HEU30TEPMUYECKUI IOTOKHU I'a30B, TEUEHUE Ta30B C
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ya€ToM (haKTOpa CRKUMAEMOCTH.

DNEeMEHTHI TEOPUH THAPOIUHAMUYIECKOTO TOT00US.
I'unponunamuueckoe nogodue. [logoGHoe
npeoOpa3oBaHNe ypaBHEHUH JIBHKEHUS KHUIKOCTH
Hasbe-Ctokca. OCHOBHBIE U TPOU3BOAHBIE KPUTEPUU
TUAPOIMHAMUYECKOTO T10100MsI, MOAU(DUIIMPOBAHHEBIE
KpuTepuu noaodus. OnpenensiemMble U ONpeestonie
kputepuu. OCHOBHBIE TUIIbI KPUTEPUATBHBIX YPABHEHUI
JUISl pELIEHUS OCHOBHBIX 3a/1a4 THIPOJIHMHAMUKH.
[TpubnmxEnHoe MOIETUPOBAaHUE B THIPOAMHAMUKE.
OcCHOBHbBIE IPUKJIAJIHBIC 33140 TUIPOIUHAMUKU:
N3mepenne nuHaMrU4ecKoro Harmopa, CKOPOCTU JBUKEHUS
1 00bEMHOTO0 pacxoja xuakocTei (Tpyoku ITuto u [Turo-
[IpanaTist), pacxogoMepbl HOCTOSSHHOTO U IEPEMEHHOTO
repenasoB JIaBICHHUS.

TedeHne HHIOTOHOBCKUX KUAKOCTEH B IMIHMHAPUYECKUX
TpyOax u KaHamax:

JlaMmuHapHO€E TE€UEHUE, 3AKOH PACIIPEAECIEHUS CKOPOCTEM
Crokca u ypaBaenue ['arena-Ilyaseiinsa. OcHOBHbIE
XapaKTEPUCTUKU pacu€Ta TypOYJICHTHBIX TCUCHHIA.
XapakTepUCTUKHU TEUCHHSI HEHbIOTOHOBCKHX KHUAKOCTEHN
B IWJIMHJPUYECKUX KaHanax. ['mapaBinueckoe
COIPOTHUBIIEHUE TPYOOIPOBOIOB U AIMIapaToOB: MOTEPU
Haropa Ha TPEHHE U IPEOJI0JICHHE MECTHBIX
conpotuneHuil. Pacuér tpy6onpoBo1oB 1
TPAaHCIIOPTUPOBAHUS KUIAKOCTEH: TTPOCTHIE
TPYOOIIPOBO/IbI, Pa3BETBIEHHBIE TPYOOIIPOBOIBI U
TpyOOIIPOBOIHBIE CUCTEMBI C TYTEBBIM M TPAH3UTHBIM
pacxoaoM kuakoctu. OCOOEHHOCTH pelIeHus 3a/1a4 110
pacy€Ty ra3onpoBo/ioB. 3aKOHOMEPHOCTH UCTECUCHUS
KUJKOCTEH Yepe3 OTBEPCTHUsl, HACAKU U BOJOCIUBBI IPU
TTOCTOSIHHOM M TIEPEMEHHOM ypOBHAX. [ upoanHamMuka
IUIEHOYHOI'O TEUYECHUS KUIAKOCTEN. J[BUKEHNE )KUIKOCTEN
Y Ta30B Yepe3 HEMOABM)KHBIC CIIOU 3EPHHUCTHIX
MaTepuasoB U HacaaokK. [ uapoauHamuka 6apboTaxa.
IMuapoarHamMuKa 1MCeBA00KIKEHHBIX (KUTIAIINX) CTOEB
TBEPIBIX JUCIEPCHBIX MaTepHasioB. [ nuapoanHamMuka
JBIDKEHUE TBEPJBIX TEN B )KUIKOCTSX. JlucneprupoBanue
KUJKOCTEH: HAa3HAYEHHE U OCHOBHBIE CITIOCOOBI
nucrnieprupoBanus. [[poOieHne u KoaJleCIeHIINS Kamneb.
lMunpaBnuueckuii ynap B TpyOonpoBoax: mpupoaa
THAPABIMYECKOTO yAapa, CKOPOCTh PaCIIPOCTPAHCHHS
yIapHOU BOJIHBI, BIUSHUE THAPABINYECKOTO yaapa Ha
TPaHCTIOPTUPOBAHUE KHUAKOCTEHN 0 TPyOOTIPOBOIAM,
MephbI PEJOTBPAILICHNUS] BOSHUKHOBEHUS
THUAPABINYECKOTO yaapa. OCHOBHbBIE XapaKTEPUCTHKU
KaBUTAlUU.

MaccooOMeHHbIe PoLecchl U

annaparbl

5.1

Macconepenaua

VYpaBHeHuUs Maccorepeaun, ONpeaesieHue CPeaHNX
JBUKYIIUX CHIT ITpolieccoB Macconepenaur. OCHOBHbBIE
KMHETHYECKHE MTOKa3aTeld Mpoliecca Maccorepeauu 1
METOBI UX pacuéra: KodPUIMEeHTh Maccornepeaayu, B
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T.4. 00bEMHBIN KO3 IUITMEHT Maccomnepeiauu, oome u
yacTHble yucna enunuil neperoca (OYEIL u YEII) u
BbIcOTHI equnull iepeHoca (OBEIT u BEII). [Tonstue u
OTpeJIeJICHUE TEOPETUUECKOM CTYIEHU U3MEHEHUS
KOHIEHTPALUN I TEOPETHUECKOHN TapesKu, BHICOTA
SKBUBAJICHTHAsl OJHOM TEOPETUYECKOU CTYIICHU
U3MEHEHUS KOHIEHTPALUN WM OJTHOM TE€OPETUYECKOMN
Tapelike. J[elCTBUTENbHAS WIK pealbHas CTYIICHb
W3MEHEHHUS KOHIEHTpalui WK JeCTBUTENbHAS TapeKa.
OO0muit KO3 PUITUESHT MOJIE3HOTO ACHCTBHSI TAPEIKH U
kod(pdurment s dexTuBHOCTH 10 M3pdpw.
OrnpezenieHne KHHETHYECKON KPUBOH Mpoliecca
Maccorepeiayn.

5.9

OcHOBHBbIE 3aKOHOMEPHOCTH MPOIECCOB M 001IIMe MPUHIMIIBI PAacyeTa annapaToB

XMMHYECKOH TeXHOJIOTHH
MemOpaHHBIE TPOIIECCHI
pazzeneHus

OU3NKO-XMMUYECKHE OCHOBBI IIPOIIECCOB MacconepeHoca
yepe3 NoTynpoHHLIaeMble neperopoku. Kiaccudukarms
MeMOpaHHBIX IIpoLeccoB (00paTHBIN OCMOC,
yAabTpadUIbTpaLus, THalIn3, SIEKTPOAUAIN3 U JIP.).
[IpakTHyeckoe MpUMEHEHHE MEMOPaHHBIX MPOIECCOB
pa3zeneHus B COBPEMEHHOM XMMUYECKON TEXHOJIOTHH.
Tunbel MeMOpaH U UX OCHOBHBIE XapakTepucTuku. OOmas
XapaKTepUCTHKa alnapaTypHOro oopMIIeHUS
MeMOpaHHBIX TPOIIECCOB Pa3/ICICHHUS: allllapaThl ¢
IUIOCKUMH MeMOpaHaMH, anmnaparsl ¢ TpyO4aTbIMu
MeMOpaHaMu, armnapaThl ¢ pyJOHHBIMA MEMOpaHaMH U
1p. OCHOBBI TEXHOJOIMUYECKOI0 pacyéTa MEMOpPaHHBIX
IIPOLIECCOB pa3JIeIeHNsl CMeceil: MaTepuabHbIi OalaHc,
pacuéT MoBepXHOCTU MEMOpPAHBbI, pacyET
KOHIICHTPALIMOHHON MOJISIPU3alii. DKOHOMHYECKHE
MoKa3aTeI MEMOpPaHHBIX MTPOIIECCOB.

5.7

Kpucrammmsanus

Omnpenenenue npouecca KpUCTAJUIM3ALMH U
MIPAaKTUYECKOE IPUMEHEHHE MTPOLECCOB. TepMoMHAMUKA
paBHOBECHSI IPU KPUCTAJUIM3ALMH B )KUAKUX pacTBOpax U
JyarpamMmbl paBHOBECHS MeXAY (azaMu: Map-KUIKOCTb-
TBEP0E Teno. MarepuanbHbIi U TEIJIOBOM OanaHChl
npouecca kpucraumsanui. OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH IIPOLIECCa KPUCTAIUIM3ALNN: YPABHEHUS
MaccoOTAa4u U Maccorepesayd, CKOpOCTh Ipolecca
KPHUCTAJUIU3ALUN.

OcCHOBBI pa3zieIeHNs CMecell PACTBOPEHHBIX BELLECTB
METOJIOM KpUCTaIN3allii: MaTepUaIbHbIA OallaHC U
pacripesielieHue KOHIICHTpaLUii BEIecTB Mex 1y (a3amu,
onpeneneHue KodhGumreHTa pa3aeneHus.
MHorokparHas NepeKpUCTaIUIM3aLHs U METOBI €€
MIPAKTUYECKON peaNn3alii: MOCIeI0BATEIbHOE
(paKkIMOHUPOBAHUE, TPOTUBOTOYHAS] KPUCTAIUIN3ALUS U
np. OCHOBHBIE IPUHLHUIIBI YCTPOUCTBA U PaOOTHI
KPHUCTAJNIN3aTOPOB: BaJIbIIOBBIN, IEGHTOUHBIH, 00BEMHBIN
(peakTopHBbIi) U Apyryue TUIBI allapaToB.

IIponeccsl KpUcTAIUIM3aLUK PACILIABOB: CYLIHOCTD
METOJAa U €T0 MPAKTUYECKOE IPUMEHEHHUE.
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5.6

5.5

HMonuslii oOMen

AncopOuust

OU3NKO-XUMUYECKUE OCHOBBI HOHOOOMEHHBIX
MPOIIECCOB: KATHOHHBII U aHMOHHBII 0OMEH, paBHOBECHE
IIpY HOHOOOMEHHBIX Tporeccax. Ob1Iue cBeIeHus 0
KMHETHKE HOHHOTO OOMEHa.

Haznauenue 1 nmpakTuieckoe IpUMEHEHUE IPOLIECCOB
agcopOuuu. OCHOBHBIE MPOMBIIIICHHBIE aICOPOEHTHI.
TepmoanHaMuka paBHOBECHs IIPU aIcOPOLIUN.
MatepuanbHblii 6alaHC U OCHOBHbIE KHHETHYECKHE
3aKOHOMEPHOCTH TpoIiecca afcopounu. XapakTepucTUKu
HEPaBHOBECHOH aJcOPOIUU. Y CTPONHCTBO ¥ PUHIIUITHI
paboThI aCOPOIMOHHBIX AIMAapPaTOB: a7cOPOEPHI ¢
HEMOJIBXKHBIM CJI0eM a/icopOeHTa, aicopoepsl ¢
TICEB/I00XKIKEHHOM clioeM ajicopoenTa. OCHOBHBIE
3a/la4¥ U MPUHIIMIIBI IPOBEICHUS TEXHOJIOTHYECKOT0
pacuéra ajgcopbepos. JlecopOiiusi, OCHOBHbIE 3a/1a4l 1
METO/IbI IPOBEICHUS ITpOIIECcca.

5.4

}KI/II[KOCTHaH OKCTPAKIHA

Kpartkue cBeieHus 1 0011asi XapaKTepUCTHKA ITPOIECCOB
OKCTPAaKIMU B CUCTEMAX KUJAKOCTb-KUJKOCTb.
PaBHOBecHe B cUCTEMaX JKUAKOCTh-)KUIKOCTh, H30TEPMbI
SKCTPaKIMKU U TPEYTOJbHBIE JuarpaMmMbl. MaTtepruanbHbI
OanaHc mpoliecca JKUAKOCTHON IKCTPAKIIUKM U OCHOBHBIC
KMHETHYECKHE 3aKOHOMEPHOCTH Tiporiecca. Criocoosl
MIPOBE/ICHUS SKCTPAKIIMH U OCHOBHBIC THITBI
OKCTPAKIIMOHHBIX alliapaTos. HpI/IHHI/IHI)I
TEXHOJIOTUYECKOT0 pacuéTa SIKCTPAKTOPOB.

5.3

Ileperonka (mpoctast u
CJIOKHAsT)

DU3NKO-XMMUYECKHE OCHOBBI IIPOLIECCOB MacconepeHoca
B CHUCTEMaXx HJAKocTh-n1ap. TepmoanHaMudeckoe
paBHOBecHe B cuctemax (mpaBuiio (a3 ['mb0ca u 3akoH
Payns). neanbHble u HeueanbHble cUcTeMbl. OCHOBHBIE
THUIBI OMHAPHBIX cMeceil (o JaHHbIM TopMaHHa).
OcHoBoroararomye 3aKkoHbl neperonku Konosanosa u
Bpesckoro. ®a3oBble AuarpaMMbl COCTOSHUH (t-X-Y, Y-X
U 3HTaNbnuiHas h-X-y nuarpaMMbl) OMHapHBIX CMECEH.
IIpocras neperonka. Buabl mpocToi NeperoHKu
(npocras, (ppakumoHHas, ¢ Aedaermannei u 6e3
neduerMaiym, ¢ BOASHBIM IapOM U UHEPTHBIM
HocuTeseM). MarepuasabHbIil 0anaHc 1 OCHOBHBIE
MOKa3aTesu rpoliecca

CrnoxHas neperonka (pextudukanus). OnpeneneHue u
(U3UKO-XMMHYECKHE OCHOBBI pEKTU(UKAIIMIOHHOTO
pazfeneHns KUAKUX cmeceil. CXeMbl yCTaHOBOK
HEMpPEephIBHON U NEPUOANYECKON peKTU(UKAIINHN.
[IpyHIMIBI COCTaBIEHNSI MATEPUAIIBHOTO U TEIJIOBOTO
6anmancoB. OCHOBHBIE ITOKA3aTENH Mpoliecca
pexTHdHUKanuU: (IErMOBOE YUCIO U KOIPPUITMEHT
nutanus. ['paduueckoe npeacrapieHue npoiecca
pekTH(UKAINU Ha t-X-y AHarpaMmme.

HenpepriBHast pextudukarysi OMHapHBIX cMeceid,
MaTepHabHBIN 1 TEIUIOBON OaiaHCh
peKTH(UKAIMOHHON ycTaHOBKU. OCHOBHBIE
XapaKTePUCTHKH IMpolecca peKTU(UKALUN U ypaBHEHHUS
JTUHUHN pabouynx KoHIEeHTpauil ¢a3. drermoBoe yuco,
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€ro MHHAMAaJIFHOE U ONTHMalIbHOE 3HaYeHue. OCHOBHBIE
HKOHOMHUYECKHUE MOKA3aTeIH Mpolecca PeKTU(HUKAIIHH.
Brnusnue ermoBoro umncia Ha XapaKTePHCTHKH
PEKTH(PHUKAIIMOHHBIX KOJIOHH U MPOoLecca PeKTU(PUKALINY.
OcHOBHBIE CITIOCOOBI MTUTAHUS PEKTU(UKAIMOHHBIX
KOJIOHH: CIIOCOOBI OpOIICHHSI KOJIOHH, CIIOCOOBI BBOJIA
HCXOJHOI cMecH, crocoObl MUTaHUs KOJIOHH apoM.
OcHOBHBIE METOJIbI U 0COOEHHOCTH TEXHOJIOTUIECKOTO
pacuéra peKTH(HUKAIIMOHHBIX KOJIOHHBIX allapaToB U
moadop BcHoMorareiabHoro 0b6opyaoBanus. CriocoOs
MHTEHCU(UKAIIMN TTPOLIECCOB PEKTU(UKAIINY.

OOm1re cBeieHUsI 1 OCHOBHBIC XapaKTEPUCTUKA
NEePUOANYECKON PEeKTUDHUKALINH, PEKTUPHUKAIUH
MHOTOKOMITOHEHTHBIX CMECEHi, a3€0TPOIHBIX cMeceil 1
Ip. DKCTPAaKTUBHAS M a3€0TPONHAs PeKTH()UKAIIHSL.

5.2

Kyp

AOGcopOrus

Omnpenenenue u o0mIas XapakTepUCTHKA MPOIIECCOB
abcopOiuu. [IpakTryueckue 061acTU MPUMEHEHUS
abcopOumu. OU3NKO-XUMHYECKHE OCHOBBI MPOIIECCOB
MacconepeHoca B CUCTEMAax Ia3-KHUIKOCTb.
TepMonnHaMuyeckoe paBHOBeCHE MEX Iy dazaMu
(mpaBuno a3 ['u66ca u 3akoH ['enpu). Beibop ycnoBuit
mpoBeeHus npoiiecca. I'padudeckoe mpencraBiceHue
mporiecca abcopOmuu Ha (pa30BoOH y-X Tuarpamme.
N3oTepmuueckuii u annadaTuuecKuid MpoLecChl
¢busnveckoit abcopOiuu. MatepraabHBIN U TETIOBOM
OasaHChl U ypaBHEHUS JIMHUN PaOOUnX KOHIIEHTPALIUM.
MuHUMaIBHBIN ¥ ONTUMAJILHBIA pacxo abcopOeHTa.
AOGcopO1Hsi MHOTOKOMITIOHEHTHBIX cMecel. Kunetnka
nporieccoB puznueckoi abcopOimu. Oo61Iast
XapaKTePUCTHKA XeMOCOPOIIMOHHBIX MPOIIECCOB.
AnmapatypHoe opopMIIeHHE TTPOIIECCOB a0CcOpOIINH,
YCTPOMCTBO, 00IIast XapaKTEPUCTHKA U PEKUMBI PAOOTHI
HacaJI0YHbIX, INIEHOYHBIX U TapeabdyaThix abcopOepoB.
OCHOBHBIE TIOKa3aTeNIN NPOIECcCOB aOCOPOIUH U
HKOHOMHUKA IPOIIECCOB.

OO01mas METouKa TEXHOJIOTHYECKOTO M KOHCTPYKTHBHOTO
pacyeToB aOCOpOLMOHHBIX anmapaToB. OCHOBHBIE
TEHJCHIIUY ONTUMU3AINUA PEKUMHO-TEXHOJIOTHIECKUX U
KOHCTPYKTUBHBIX [TapaMEeTPOB Ipoliecca abcopOuuu.
Hecopbuust. OCHOBHBIE 1IETTH U CLIOCOOBI OCYILECTBIECHUS
JECOPOIMOHHBIX MTPOIIECCOB.

OCHOBHBIE TEXHOJIOTUYECKUE CXEMBI ITPOILIECCOB
abcopOIuu.

C HpaKTI/I‘-IeCKI/IX/ CCMHUHApPCKUX 3aHATUH

4.8

HaumenoBanue pasjaesa

/ TEMbI TUCHUIIJINHbI
TenmooOMeHHBIE
anmnaparsl

Conep:xanue

KpurepuansHbie ypaBHEHHUS TETUIOBBIX MPOIIECCOB, PACYET
TEII000MEHHBIX anmnapaToB. PeeHue 3a1a4 mo JIy4ucTomy u
KOHBEKTUBHOMY TEIJIOOOMEHY B TPyOUaThIX meuax. TemioBoi
OanaHC TeI000OMEeHHHKA. TerIonpoOBOAHOCTh OJTHOCTIOWHOM
¥ MHOTOCJIOMHOM TT0CKO# cTeHOK. KoaddbuimeHTs
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TEIJIOOTA4H MPHU TEIJI000MeHe 0€3 U3MEHEHUS arperaTHOro
cocTosiHus TerioHocuTeneil. KoadduunenTs Teruoorjaun
MIPH TETIOOOMEHE NP KOHICHCAIIMH U UCIIAPCHUU.
[TocTpoenne auarpamm Gpa3oBOro paBHOBECHS UICaTbHON
JIBYXKOMITOHEHTHOW CMECH.

4.2 | TeruioBble OalaHCHI TerunoBble GanmaHChl, CpeTHSS IBIKYIIAsH CHIIa TETTIOBBIX
IIPOLIECCOB, OCHOBHOE ypaBHEHHE TEILIONEpeayH.
4 | Tennoo0MeHHbIE MPOLECCHI U ANNAPATHI
3.1  Kuaccuduxamms I'unpomexaHnueckre METOIbl pa3/IelieHus CMecei.
HEOJHOPOJHBIX CUCTEM U XapaKTEPUCTHUKU KHUIISIIETO CIIO0S: TIOPO3HOCTh, KOAQPHUIUESHT
METOJIOB Pa3/ICICHUs TICEB/I00KIKEHUS, THIPABIMYECKOE COMPOTUBIICHUE,
(GUKTHBHAS U AEHCTBUTEIbHAS CKOPOCTh. OnpeneneHue
CKOPOCTH Hayaja MCEBJO0KIKEHHS U CKOPOCTH YHOCA.
3 Pa3jejieHHe HEOTHOPOJHBIX CHCTEM
2.4 TpancnoptupoBaHue OmnpeneneHue CONpoTUBICHUS B TpyOonpoBoaax. Pacuer
KHUJIKOCTEH U ra30B MOIITHOCTH MOPUTHEBBIX M IEHTPOOEKHBIX HAacocoB. Pacuer
OCHOBHBIX [TapaMETPOB B HACOCAX.
2.1 | OcHOBBI TH/IPaBIUKU O3HakoMJIEHHE C pa3IMYHBIMU CUCTEMAaMH €JIMHHUIL
u3MepeHus: GU3NIECKUX BeIIuH. Beipaxkenne
KOHIIGHTpALUii cMecell B pa3IMUHbIX ANHHUIIAX U3MEPECHUSI.
CBoiicTBa )KHIKOCTU: TUIOTHOCTD, CYKUMAEMOCTb,
pacmmpenue. Pemenne 3agannii Ha OCHOBHBIE 3aKOHBI
THJIPOCTATUKA U TUAPOJUHAMUKH.
2 TI'mapomexaHHuYecKHe MPoOLECChl H aANNapPaThl
5 | MaccooOMeHHBbIe Ipouecchl M annapaTthl
5.1 Macconepenaua Crioco0sb1 BeIpaxkeHus coctaBa (a3. MarepuanbHbIil OanaHc

MaccooOMeHHBIX npoiieccoB. CpeqHsis ABIKYIIAs cuia
MacCOOOMEHHBIX MPOLIECCOB, €€ ONPEIEIIEHNUE, METObI
pacudera MacCOOOMEHHBIX anmapaTroB. MarepHuanbHbIi OanaHc
nporiecca abcopOLMH, pacyeT HACATOYHBIX U TapeabYaThIX
abcopbepoB. MarepuaibHbIil U TEMI0BOH OanaHC mpolecca
pexTudUKaLMY, PaCYET YUCIIA TaPEJIOK U BBICOTHI HACAIKU
KOJIOHHBIX anmnaparoB. Pacuer MUHUMaJIbHOTO U
JNeNHCTBUTENBHOTO (hriermoBoro uncna. OnpeneneHre 4yucia
TapelIoK 110 KNHETUYECKOW KpUBOM. MaTepuanbHbIi U
TEIJIOBOM OanaHC mpoliecca CyIIKy, Auarpamma Pam3uHa.
Pacuer nporiecca 3KCTpakIMK B CUCTEME KUIKOCTh-KUIKOCTb
B KOJIOHHBIX aIraparax.

5. YueOHO-MeTOoANYeCKOe o0ecnedeHne I CAaMOCTOSATeIbHOM padoThl 00y4aIOIIUXCH 110
AUCHHILINHE (MOIYJIIO)

ITepeueHp TEM, pEKOMEHIYEMBIX JUUIsl CAMOCTOATEIBLHOTO U3YUECHHUS:

Paznen 1. OcHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB W OOIIME MPHUHIMIIBI pacyera ammnapaToB
XUMHYECKON TEXHOJIOTUU
OCHOBHbBIE TEOPETUYECKUE U SKCIIEPUMEHTAJIbHBIE METOJAbl HUCCIEOBAaHUN THUIOBBIX
XUMHUKO-TEXHOJIOTUYECKHUX IIPOLIECCOB U allapaToB

Paznen 2. 'mapomexaHnyeckue mporecchl U anmapathbl

[IpakTyeckoe NpUMEHEHNE 3aKOHOB THPOCTaTHKH.

[TonsiTHE yCIIOBHOTO TMaMeTpa U YCIOBHOIO AAaBJICHUS.

I'mnpaBnuueckre ¥ MHEBMATUYECKUE UCTIBITAHUS COCYJIOB U aIlllapaToB.

OcHOBHbBIE KOHCTPYKIIMM HACOCOB U KOMITPECCOPHBIX MAIIHH.

1.

2.

3.
4.
5
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Pa3nen 3. Paznenenne HEOJHOPOIHBIX CUCTEM

6. KoncTpykuuu razopacnpenenutenbHbIX pemerok annapatoB KC.

7. Mokpast 0O4MCTKa I'a30B.

8. Amnmapartsl 17151 MOKPOIl OYMCTKH Tra3oB.

Paznen 4. TernmmooOMeHHBIE TPOLIECCH U allITapaThl

9. OnpITHBIE JaHHBIE TIO TEIUIONEpEaye.

10.  Ilepenaya TEmJIOTHI TEILIONPOBOJHOCTHIO.

11.  KOHBEKTHBHBIU MEPEHOC.

12.  IlpomblnuieHHBIE CIMOCOOBI TOJBOJA M OTBOJA TEIUIOTHI B amiaparax XHMHYECKOH
TEXHOJIOTHH.

13. KpurepuanbHble ypaBHEHHS Ui TEIJIOBBIX IMPOILECCOB C M3MEHEHUEM U 0€3 M3MEHEHHS
arperaTHoOro COCTOSIHMSI BEILIECTBA.

14.  HecranuoHapHbIN TEJI000MEH.

Paznen 5. MaccooOMeHHBIE MPOIIECCHI U aIlapaThl

15. KuakocTHast 3KCTpaKuus.

16.  PactBOpeHue B cuCTeMe KUAKOCTb-TBEPAOE

17. AGcopOuus.

18.  HounsIii 0OMeH.

19.  Amnmaparypa Juist SKCTPAaKIIMK B CHCTEME KHUJIKOCTh-KUIKOCTb.

20.  MewMOpaHHBIE TPOIIECCHI Pa3/ICICHUSI.

Cnucok yueOHO-METOJUUECKUX MaTEpUaIOB:
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"BbICOKOMOJIEKYJIsipHbIe coequHeHus"), "18.03.01-Xumuueckas texnomnorus'".../ MOuH P®; CO
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6. YueOHO-MeTOAMYeCcKOe M MH(pOPMALMOHHOE o00ecneyeHne TUCHMIIIMHBI (MOIYJIs1)
6.1. Ilepeuennb yueOHoii JIuTEPATYPbI, HEOOXOAMMOM /I OCBOECHH S JUCHUIIMHBI (MOIYJISA)
OcHoBHasi yueOHasi iuTepaTypa:

1. Kacarkua A.I'. OcHOBHbIE NpoliecChl U anmapaTbl XMMUYECKOH TEXHOJOTHH 7-€ U3[.
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(mpodub "BBICOKOMOJIEKYJISIPHBIE coeuHeHus"), "18.03.01-Xumunueckas
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0a3 JAaHHbIX U HH(])OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

Nen/n  HammenoBaHHe J0KYMEHTA C YKA3aHHEM PEKBH3HTOB
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