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KYPC JIEKLIUI O IUCHUILIUHE
MPOLECCHI U AIIMAPATEI B
XUMHUYECKO TEXHOJIOTUU

COJEPKAHHUE

0 BBEJAEHME (cchbuika)
0.1 Conepxanue, 3afaud W pojib aucuuruinHbl «lIpomecchl u ammapaTs
XUMHUYECKON TEXHOJIOTUN» B POPMHUPOBAHUHU MHXKEHEPA-XUMHUKA-TEXHOJIOTA
0.2 Knaccuduxarnus mporeccoB U anmapaToB XUMHUYECKON TEXHOJIOTUN
0.3 OO0mu11e 3aKOHOMEPHOCTH pacyeTa MPOLECCOB U alllapaToB
0.3.1 OcHOBHOE KHMHETHYECKOE ypaBHEHHUE sIBJIEHHM nepeHoca. CKOpoCTh
Ipolecca U ero ABMXKYIIas cuja, CONPOTUBIEHUE POLECCY NIEpeHoca
0.3.2 MarepuanbHblil U SHEPTETUYECKHM OaJaHChI MPOIIECCOB
0.3.3 OcHOBBI aHaJIM3a U MOJIETTUPOBAHUS MPOLIECCOB U alNapaToB

PA3JIEJI 1. THAPOMEXAHUYECKHUE ITPOLHECCHI U AIIIIAPATBI

1 TUAPOCTATHUKA
1.1 YpaBHeHue paBHOBecHs Diepa
1.2 OcHOBHOE ypaBHEHHUE THUIPOCTATHKU

2 TUAPOJJVHAMUKA (cchlika)
2.1 OcHOBHBIC XapaKTEPUCTUKH ITOTOKA YKUIKOCTH
2.2 YpaBHEHUE HEPA3PBIBHOCTH (CIIONTHOCTH) MTOTOKA
2.3 Iuddepennmansioe ypaBHEeHHE JBUKCHHS Ditiepa
2.4 YpaBHEeHUS OBIKCHUS BI3Kou xujkoct HaBre — CTOoKCca
2.5 YpasHenue bepnyiu
2.6 IIpakTryeckoe npuiiokeHue ypaBuenus bepnyum
2.7 PexxuMmsbl nBmkeHus )xunkocrei. OneITel PeliHoibaca
2.8 OCHOBBI TUAPOAUHAMUYECKOTO MTOT00MS

3T'NAPABJIMYECKOE COITPOTUBJIEHUE TPYBOITPOBOJ1OB
N ATIITAPATOB
3.1 TloTepu naBneHus HA TPEHUE
3.2 [loTepu naBieHUs HA MECTHBIX COMPOTUBIICHUSIX
3.3 O011ee ruApaBIMIECcKOe COTPOTURIIEHUE TPYOOIIpoBOAa

4 TIEPEMEIIEHUE XXUJIKOCTEN U T'A3OB (cchblika)
4.1 Hacocsl, ux kinaccudukarus
4.2 OCHOBHBIE XapaKTEPUCTUKH (paboyue mapaMeTpbl) HACOCOB
4.3 Hamop Hacoca
4.4 BricoTa BcachIBaHUs Hacoca. [lomycTuMas BbICOTa BCAChIBAaHUS.
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4.5 IleHTpOoOEKHBIE HACOCHI
4.5.1 KOHCTpYKIIUS ¥ IPUHIIUI ICUCTBUS LIECHTPOOEKHOTO Hacoca
4.5.2 B3aumopeiicTBue Hacoca U ceTu. Paboyast Touka Hacoca

4.6 TlepemertieHne 1 cxaTue ra3os.

5TUAPOJNHAMUKA I'ETEPOT'EHHbBIX CUCTEM (cchbuika)

5.1 Knaccuukamnust TeTepOreHHBIX  CHCTEM, WX POJb U MECTO

B TEXHOJIOTMYECKHX TTPOIIeccax
5.2 JIBr>KeHHE TEJ B KHIKOCTH
5.3 OcaxeHue 4acTULbI MO JEUCTBUEM CHIIBI TSKECTH

6 TUAPOJNMHAMUKA 3EPHUCTOI'O CJIOS (ccbuika)

6.1 OcHOBHBIC XApPAaKTCPUCTUKN 3CPHHUCTOTO  CJIOA. )_—[BI/I)KGHI/IC IIOTOKa

yepe3 HEMOABUKHBIN 36PHUCTBIN CIIOU
6.2 3epHUCTBII CIION B COCTOSIHUSIX TICEBIOOKMKEHUS U YHOCA

7 PA3JIEJIEHUE T'ETEPOI'EHHBIX CUCTEM (cchlika)
7.1 MeTobl pa3iefieHus: TeTePOreHHBIX CUCTEM
7.2 MatepuanbHbIil 0anaHc pa3eeHUs
7.3 OrcramBanue. PacyeT OTCTOMHUKOB

8 ®UJIbTPOBAHUE
8.1 O0mas xapakTeprCcTHKa ITpoiiecca
8.2 OcHOBHOE ypaBHEHHE (DUITBTPOBAHUS

9 PA3JIEJIEHME T10]] BO3JIEMCTBMEM LIEHTPOBEXXHBIX CHUJI
9.1 OOmue cBeneHus O EHTPOOESIKHOM pa3IeICHUN
9.2 [Iuk0HBI
9.3 LUentpudyrupoanue. Krnaccudpukammss uentpudyr. O6mactu
MPUMEHEHUS

10 MOKPAS OYNCTKA I'A30B
11 OUMCTKA I'A30B B 2JIEKTPO®UNIIbTPAX

PA3JIEJI 2. TEIIVIOBBIE ITPOIECCHI U AIIITAPATBI

1 OCHOBbBI TEOPUU TEITJIOOBMEHA (cchuika)
1.1 Bunp! TeniaooOMeHa U TEII00OMEHHBIX TPOIIECCOB
1.2 TemnoBble OaaHChI
1.3 TlepeHoc TeruIa TemIompOBOHOCTHIO
1.4 KOHBEKTUBHBIN MEPEHOC TETUIOTHI, TEMIOOTAa4Ya

ux

1.5 IuddepenunanbHoe  ypaBHEHHME  KOHBEKTHMBHOTO  TEIUIOOOMeEHa

(ypaBuenue ®ypoe — Kupxroda)
1.6 TenoBoe nogobue

1.7 Tennootnaya 6€3 U3MEHECHHS arperaTHOIO0 COCTOSIHHS TEIIJIOHOCHTEIIS

1.8 TermmooTnavya nmpy KOHJAEHCAIIUHU TIapa
1.9 TenmooTnava npy KUIICHUH
1.10 Tennonepenada. OCHOBHOE YpaBHEHHE TEILIONEPEIaUH
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1.11 Cpennsis aBrKyIas Cuiia Terionepeaadu
2 [TIPOMBIIIJIEHHBIE TEIIJIOHOCHUTEJIA (cchlika)

3 TEINIOOBMEHHGBIE ATIITAPATDI
3.1 Temmoobmennuku. Ux kmaccuduxamms
3.2 KoHCTpyKIuu TEMI000MEHHUKOB
3.2.1 KoxyxoTpyOuarbie TEII000MEHHUKHI
3.2.2 JIByxTpyOHBIC TEIJIOOOMEHHUKH THIIA «TPyOa B TPyOe»
3.3 OCcHOBBI METOAUKH MTOAOOPA U PACYETOB TEIIOOOMEHHUKOB

4 BBITTAPUBAHUE
4.1 CymHoCTh U IPUMEHEHHUE MPOIIecca BhITAPUBAHUS
4.2 MatepualibHBINM OajlaHC BBIMTAPHOTO ammapara
4.3 TemmepaTypa KUMeHusI pacTBopa. Jlenpeccun
4.4 TenoBo# 6alaHC BBITIAPHOTO anmapara
4.5 Tlone3Hast pa3HOCTh TEMIIEPATYP MPHU BbITAPUBAHUU
4.6 [opsiok pacyeTa BBIIAPHOTO ammapara
4.7 MHOTOKOPITyCHBIE BhITIAPHBIE YCTAHOBKHU

PA3JAEJI 3. MACCOOBMEHHBIE TIPOLHECCHI U AIIITAPATDBI

1 OCHOBbBI MACCOITEPEJIAYU (cchuika)
1.1 Ponp MaccoOOMEHHBIX MPOLIECCOB M amnmapaToB. Mx kmaccudukanus
1.2 PaBHOBeCHE TPy Maccorepeaayde
1.3 MatepuanbHbIil 6amanc MaccooOMeHHOro npoiiecca. Ero pabouas nunus
1.4 CxopocTb Maccomnepenauu
1.4.1 MonekynsipHast nuddy3us
1.4.2 KoHBEKTUBHBII MaccooOMeH
1.4.3 YpaBHeHrEe MacCOOTIaun
1.5 Tlonobue nudy3uoHHBIX POIIECCOB
1.6 OcHOBHOE ypaBHEHUE MacCONepeIadun
1.7 B3auMocBs3b K03 (OHUITMEHTOB Macconepeiaud ¥ MacCOOTIaun
1.8 Onpenencnrie MBIKYIIECH CHITBI MacCoIepeavn
1.9 OcHOBBI pacueTa MacCOOOMEHHBIX ammapaToB (CChLIKA)
1.9.1 Pacuer ¢ ucnonbp30BaHUEM OCHOBHOTO YpaBHEHUS MaccoIepeiaun
1.9.2 Yucno enunun nepeHoca. BeicoTa enuHUIIBI TepeHoca
1.9.3 Pacuer anmapaToB co CTyleHYaThiM KOHTaKTOM (ha3. D hekTuBHOCTh
CTYIIEHU KOHTaKTa. TeopeTruueckasi CTyleHb KOHTAKTa

2 ABCOPBIIUS
2.1 O6mue cBeneHus 06 abcopOoIuu
2.2 PaBHOBecue npu abcopOmum
2.3 MarepuanbHblit 6ananc abcoporuu. Pabouas muams abcopbepa
2.4 PacyeT MUHUMAJIHHOTO M ONITUMAJILHOTO pacxoaa abcopOeHTa
2.5 CxeMbl Opranu3aiuu npoiiecca abcopormm
2.6 Kimaccuduxanus abcopoepon
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2.7 KoHcTpykiuu abcopbepon
2.7.1 Hacanounsie abcopOepbl
2.9.2 Tapenpuatbie KOJOHHBIE aOCOPOEPHI

3 IEPET'OHKA U PEKTU®UKALUA (ccpuika)
3.1 OO0miue cBeeHus 0 MEPETOHKE U PEKTU(UKALINN
3.2 PaBHOBecHe B cuCTEME Map — KUAKOCTh
3.3 YcraHoBKa HEMpepbIBHOM pekTuduKanmu OMHapHOM cMecH
3.4 MarepuanbHblii 6aiaHC PEeKTUPUKAITMOHHON YCTaHOBKU
3.5 YpaBuenus pabouux TUHUN peKTU(HUKAITMOHHON KOJOHHBI
3.6 OCHOBBI TEIVIOBBIX Pacu€TOB PEKTU(DUKAIIMOHHON YCTAHOBKU
3.7 MuHHMaIbHOE U ONITUMAaNIbHOE (PJIETMOBBIE YKCIIA

4 TEPMNYECKAS CYILIKA
4.1 OO01ue cBeAeHUs O CYIIKe
4.2 OopMBbI CBSI3M BJIard ¢ MaTepHaIoM
4.3 KonBekTuBHas cymka. [lapamerps! BIa)kHOTO BO3Ayxa
4.4 JIpwxymas cuia cymku. CKopocTh CYIIKH
4.5 MatepualIbHbIM U TEIIOBOM OATaHChI CYLIUIIKA
4.6 BapuaHTbl MpoBeIeHNsI KOHBEKTUBHOMN CyMIKU. CyIIUIKU

5 AJICOPBIIMS (ccpuika)
5.1 O6wmue cBeneHus o0 mpouecce aacoporn
5.2 [IpombinuieHHBIE aICOPOCHTHI. MIX OCHOBHBIE XapaKTEPUCTUKU
5.3 PaBHOBecue mipu afgcopoumu
5.4 Nounsiii 0OMeH

6 DKCTPAKLIMA
6.1 JKunkocTHast SKCTpaKITUS
6.2 MeTobl )KHIKOCTHOM IKCTPAKITUN
6.3 DKCTpakIus U pacCTBOPEHHUE B CUCTEME TBEPI0E TEIIO-KUIKOCTh
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