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

KOMIIETeHIIM A

dopmupyemasi KOMIETEHIIUA
(c ykazaHueMm Koaa)

[1K-2. BeimosiHeH#e paboT 1mo
KOMIUIEKCHOMY KOHTPOJIIO
MPOJYKIMH U TEXHOJIOTHYECKUX
IIPOLIECCOB ITPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIoB

Koa n naumenoBanue
HHIMKATOPA JOCTUKEHU S
KOMIIeTeHIIH T

[1K-2.1. ananmu3upyeT u
pacCUUTHIBACT OCHOBHBIE
XapaKTePUCTUKU
XMMHUYECKOI0 IIpoLecca 1o
MOJIyYEHUIO
CUHTETUYECKUX BELIECTB

Pe3yabTaThl 00yueHus no
JMCHUIINHE (MOIYJII0)

OOyuaromuiics T0KEeH: 3HATh
TEOPETHUYECKUE OCHOBBI
XAMHKO-TEXHOJOTMYECKUX
MPOLECCOB U YCTPOMCTBO
OCHOBHBIX THIIOB
MIPUMEHSEMbIX MAlllUH U
anmaparoB; OOIIMe MPUHIIAITHI
pacyera U Ha3HAYCHUS
TEXHOJIOTHYECKUX IMapaMeTPOB
XUMHUYECKUX POLIECCOB U
MeTO/bI IToA00pa MAIlIMH U
anmaparoB IS UX
peanu3aluu.

[IK-2.2. nonw3yercs
3HaHUAMHU (PU3HKO-
XUMHUYECKHX OCHOB
IIPOLIECCOB MOJIy4EHUS
CHUHTETHYECKUX BELIECTB
Pa3INYHON PUPOJBL;
orpeJiesisieT Ha
npodeccnoHaATEHOM
YPOBHE OCOOEHHOCTH
paboThl pa3IMYHbIX THIIOB
TE€XHOJIOTMYECKHUX
YCTaHOBOK, IPUMEHSEMBIX
B IIPOU3BOJICTBE XUMHUHU
OpPraHUYECKOro 1
HEOPraHM4YECKOT0 CUHTE3a

OO6yuaromuiics JOMKEH:
YMCTDb BBIITOJHATD paCyCThI
OCHOBHBIX Pa3MepoB MAIIMH U
anmnaparoB; paCCUYUTHIBATh
ONTUMAJIbHBIE PEKUMBI
MIPOIIECCOB U MOA0UPATH
HEO0OXOUMBIE AJIs ATOTO
MallrHbI U alIapaThbl.

I1K-2.3. cnocoben
MIPOU3BECTH BBIOOP THUIIA
peakTopa, paccuuTaThb
OCHOBHBIE XapaKTEPUCTHKU
XMMHYECKOro Mpoliecca,
MPOU3BECTH pacyeT
TEXHOJIOTUYECKUX
MapaMeTpoB ISl 3a1aHHOTO
mporecca

OOyuaromuiics JOMKEH:
BJIaJICTh METOaMHU
OTIPEICIICHHUS ONITUMAIIbHBIX U
panroHaIbHBIX
TEXHOJIOTHYECKUX PEIKUMOB
paboThl 000PYIOBAHUS;
HaBBIKAMHU PabOTHI CO
CHeIHAaIbHBIMU
porpamMMaMu.

OIIK-4. Cniocoben
oOecrnieunBaTh NMPOBEICHUE
TEXHOJIOTHYECKOTO Ipoliecca,
HCII0JIB30BAaTh TEXHUYECCKUE
CpeACTBa JJISi KOHTPOJIS
apaMeTPOB TEXHOJIOTUIECKOTO
IIpoLIECCa, CBOMCTB ChIPbS U

OIIK-4.1. cnocoben
HpI/IMeHSITI) METOABI U
Cpe/CTBa IUArHOCTHKH U
KOHTpOJ'ISI OCHOBHBIX
TEXHOJOTHYECKUX
mapaMeTpoB,
MaTeMaTHYECKUE METOIEI,
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OOyuaromumiicst JOJKEH: 3HAaTh
0a30Bbl€ 3aKOHOMEPHOCTHU
THJIPOMEXaHHUECKUX, TEII0-
1 MacCOOOMEHHBIX TPOIIECCOB
Y TIPUHIIMIIBI UX
MOJICITMPOBAHMSI, OCHOBBI
pacyeToB anmnaparoB JUIs



TOTOBOM MPOAYKIIUH,
OCYIIECTBIISITh U3MEHEHUE
MapaMeTpoB TEXHOJIOTHYECKOTrO
npoiiecca npu U3MEHEHUU
CBOWCTB CBIPbs

MIPUMEHSIEMbIE B TEOPUU
ABTOMATUYECKOI0
yIpaBICHUS.

OIIK-4.2. onpenensier
OCHOBHBIE CTaTHYECKHE U
JTMHAMHYECKHE
XapaKTEePUCTHKH OOBEKTOB;
BBIOMpAET palMOHATIbHYIO
CUCTEMY PETryJIUpPOBaHUS
TE€XHOJIOTHYECKOI0
rpouecca, KOHKpPETHBIE
TUIBI TPUOOPOB AJIst
JUArHOCTHKU XUMUKO-
TE€XHOJOTHYECKOI0
mporecca.

OIIK-4.3. paccunTsiBaeT
OCHOBHO€ U
BCIIOMOTaTENbHOE
obopyoBaHue,
MaTepUaIbHBIN U TEIJIOBOM

OCYIIECTBIIECHUS 3TUX
MPOIIECCOB, TEOPHIO
(bu3MYECKOr0 MOJEIMPOBAHUS
MPOLECCOB XUMUYECKOU
TEXHOJIOTHH; pa3JielieHHe
KUJKUX U TA30BBIX
HEOJIHOPOJHBIX CUCTEM,
MEePEeMEITUBAHUE B KUKUX
cpeliax; TeIIOBbIE MPOIECChI
U anmaparbl: OCHOBBI TEOPUU
nepesavyy TeIUIoThl,
MPOMBIIIJICHHBIE CIIOCOOBI
MOJIBOJIa U OTBOJIA TETIa
XMMHYECKOH aIaparype;
MacCOOOMEHHBIE MPOIIECCHI U
anrmaparbl B CHCTEMax CO
CcBOOOIHOM TpaHuUIleil paznena
(a3: OCHOBBI TEOPUU
Maccorepeiadyi 1 MEeTO bl
pacueTra MacCOOOMEHHOM
anmapatypsl (abcopOuus,
MEPEroHKa M peKTH(PHUKAIINS,
AKCTPAKIIHS ); MACCOOOMEHHBIE
MPOLECCHI C HEMOABHKHOM
MOBEPXHOCTHIO KOHTAKTa (a3:
azcopOLus, CyIIKa, MOHHBIN
0o0MeH, pacTBOpEHUE U
KpHUCTaJLTU3ALIHS;
MeMOpaHHbIE TPOLIECCHI
XUMHUYECKOW TEXHOJIOTHH.

OOyuaromuiicst T0JKEH:
YMETh MPOBOJIUTH PACUETHI C
HCIIOJIF30BaHUEM
HKCIIEPUMEHTATIbHBIX U
CHpaBOLIHI)IX JaHHBIX
OTIpEIeNATh XapaKTep
JOBUXXCHUS }I(H)IKOCTeﬁ nu
ra3oB; OCHOBHBIE
XapaKTEPUCTUKH TPOIIECCOB
TEeIUI0- ¥ Maccorepeaayu;
paCC‘—II/ITBIBaTB HapaMeTpI)I nu
BBIOMpATH ammapaTypy JJis
KOHKpCTHOFO XUMHUKO-
TEXHOJIOTHYECKOT0 Ipoliecca.

OOyuaromuiicst T0JKEH:
BJIaJETHh HABBIKAMU
MIPAKTUYECKON pabOTHI C
THJIPOMEXaHUYEeCKUMH, TETLIO-
1 MacCOOOMEHHBIMU
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0aJaHChI, OCHOBHBIE
TCXHOJIOTHUYCCKUEC
rapaMeTpbl YCTAHOBKH IIPH
N3MCHCHUU CBOfICTB CprBSI
Y TOTOBOW MTPOIYKIIHH

arraparamMmu, pac4eToB U
OTIpe/IeNIeHUs] OCHOBHBIX
napamMeTpoB U
KOJTMYECTBEHHBIX
XapaKTEPUCTHK MPOIECCOB.

XUMUYECKHUX IIPEAIPUATHN.

2. llean 1 MecTO IMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

[lenu n3y4eHust TUCUUIUIAHBL

Llens wW3ydeHUs AMCUUILUIMHBI BKIIOYAET BBISIBICHHE OOIIMX 3aKOHOMEPHOCTEW IPOLECCOB
IIEPEHOCa U COXPAHEHHs BEUICCTB U DHEPIHM; O3HAKOMIJICHHE C KOHCTPYKLMSAMM aIaparoB U
MallMH XUMHYECKOI'0 IIPOM3BOJCTBA, HUX XapaKTEPUCTUKAMU; OCBOEHHE METOJOB pacuera
TEXHOJIOTMYECKHUX IIPOLECCOB U allapaToB I UX IPOBEACHUS.

B pamMkax mocraBiIieHHOM LEIM MOYKHO BBIIEIUTh CIEAYIOINE 3a/1a4u:

a) (opMupoBaHHE 3HAHUI O TEOPETHUECKUX OCHOBAX IPOLIECCOB XMMMUYECKOW TEXHOJIOTHUH,
IPUHLINIIE JEUCTBUS M OCHOBHBIX KOHCTPYKLUMSIX amnmapaToB JUisl TPOBENEHUs (U3HUKO-
XUMHUYECKHX IIPOLECCOB,

0) n3yueHre MEXaHU3MOB OCHOBHBIX XMMHUKO-TEXHOJIOIMUYECKHX IPOLIECCOB,

B) 00OCHOBaHHE BbHIOOpa ONTUMAJIBHBIX MapaMETPOB pPEKHMMa MPOTEKAIOLIUX IPOLIECCOB U
pacueTa OCHOBHBIX Pa3MEpPOB COOTBETCTBYIOIIMX aIlaparoB Ul MOJIYYEHHs MaKCUMalIbHOIO
BbIXO/a IIPOJIyKTa,

I') OBJIa/ICHUE HAaBBIKAMU IPUMEHEHUs MOJTYYEHHBIX 3HAHUH JUI PEeLIeHUs NMPAKTUYECKUX 3a]ad
U IIPOEKTUPOBAHUS XMMUYECKUX IIPOU3BOJICTB.

Takum o0pazom, 3HaHMS, MOJIyYCHHbIE NPU HU3YYEHUU Kypca, HEOOXOAMMBI NPU MOJArOTOBKE
TEXHOJIOTOB IIUPOKOTO MPOUIs AJIsi HAYYHO-UCCIEA0BATEIbCKOM, MPOSKTHON M MPAKTHYECKOM
paboThl HA MPEATIPUATHUSX.

JucuunimHa npeacTaBisieT coO0i B3aMMOCBSA3b MEXAY OOIIEHAYYHBIMH, OOIEXMMHYECKUMH,
OOIIeNHXEHEPHBIMH JUCUUIUIMHAMH U TPOQHIBHBIMU JAUCHUILUIMHAMU. 3HaHUSA, TOJTY4YE€HHbIE B
JAHHOM Kypce, HeOOXOJMMBI NIl AajlbHEHIIero oO0y4eHHs] MO MPO(UIBHBIM TUCHUIUIMHAM U
YCIIEITHOTO MPOXO0KIEHUS NPEIAUILIIOMHON IIPAKTUKH.

Hucnunnuna uzydaercs Ha 2, 3 kypcax B 4, 5, 6 cemecTpax

3. O0beM AUCHHUILVINHBI (MOAYJIsS) B 324€THBIX €IMHUIIAX C YKA3aHMEM KOJIHYeCTBa
aKajgeMMYecKMX HJIM ACTPOHOMHYECKHX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy
00y4YalIIUXCH € mpenojaBaresieM (110 BUAAM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOSTE/IbHYI0
padoTy o0y4aromuxcs

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUTUTMHEI COCTaBIIsIeT 288 akas. d.

Bcero yacos

O0bem 1MCHMIIIMHBI 3aounas opma

o0yueHust

OO611ast TPYA0EMKOCTh AUCIUTIIMHBI 288
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ Ipero1aBaTesieM:

JIEKITUH 18

MPAKTUYECKHUX (CEMUHAPCKUX) 28

apyrue popmbl KOHTakTHOH padoTs! (PKP) 1,4
Y4eOHBIX YacOB Ha KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 11,6
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OK3aMCH

Y4eOHBIX YaCOB Ha CAMOCTOSATENIbHYIO padoTy 00y4aronuxcs 229
(CP)

®opMBbI KOHTPOJIS CeMmecTphbl
3a4eT 5
SK3aMeH 6

4. Conep:kanue JTUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jesaMm) ¢
yKa3aHHeM OTBeIeHHOI'0 HA HUX KOJIMYeCTBA aKa/IeMH4YeCKHX YaCOB M BUA0B Y4eOHBIX
3aHATHH

4.1. Pa3nennbl JUCHUILUINHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKa/JieMUYecKHX 4acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CAMOCTOSITEJILHYI0 Pa00Ty 00y4ar0IMXCs

Ne HanmenoBanmue pa3aesa / TeMbl U TPYAOEMKOCTb (B 4yacax)
n/n AUCHUTIIHHBI KonTakTHas padora c
nmpenojgaBareJgeM CP
Jlek IIp/Cem Jlad
5 | MaccooOMeHHbIe TPOLecChl H 6 7 0 85
anmaparsl
5.1 Macconepemaua 1 3 0 7
5.10 Cymka 1 0 0 8
5.9 Kpucrammuzamus 0 0 0 8
5.8 HouHbIi1 0OMeH 0 0 0 8
5.7  AncopOums 1 0 0 7
5.6 MaccooOMeHHBIE IPOIIECCH B CHCTEMaX 1 0 0 8
KHUJIKOCTh-TBEPJIOE: a7cOpOLNsi, NOHHBIN
00MEH, paCTBOPEHHE M KPUCTAILITU3AIIHS
5.5 XuakocTHas SKCTpaKIus 0 0 0 7
5.4  Tleperonka (IpocTas U CIIOKHAsI) 1 0 0 8
5.3 Ao6copOmmst 0 0 0 8
5.2  OcHOBHI pacueTa MacCOOOMEHHBIX 1 4 0 8
anmnapaToB
5.11 MemMOpaHHBIE TIPOLIECCHI PA3ICICHUS 0 0 0 8
4.8  TemmooOMEHHBIE ammapaTkl 1 3 0 9
1.1  Bgexpenwme. [Ipenmer u 3a1auu Kypca 1 0 0 8
IPOLIECCOB U aIlapaToB XUMHYECKOI
TEXHOJIOTUHU
1.2 Teopernueckue OCHOBBI MTPOIECCOB 1 0 0 8
XHUMHYECKOU TEXHOJIOTHH
2 I'mapomexaHuveckne npoueccbl 1 3 12 0 39
anmaparbl
2.1  OCHOBBI THIPABIUKA 0 3 0 8
2.2 Tmapocratuka 0 3 0 7
2.3 T'maponuHamuka 1 3 0 8
2.4  TpaHCnOpTUpOBaHHE XKHUJIKOCTEH U ra3oB 1 3 0 8
2.5 Cxartue M pa3pexeHHe ra3oB 1 0 0 8
3 Pa3jesieHne HEOJHOPOAHBIX CHCTEM 1 3 0 16
3.1  Krnaccudukanus HEOTHOPOIHBIX CHCTEM U 1 0 0 9
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METOJIOB pa3/eieHuUs

3.2  OcHOBHBIE CITOCOOBI 1 METOIBI 0 3 0 7
UHTEHCU(UKAIIMHU TPOIIECCOB PA3ICIICHHUS
HEOTHOPOJIHBIX CUCTEM
4  TenjsooOMeHHbIE PoOIECCHI H 6 6 0 73
anmaparsl
4.1  TennoBble MPOLECCH B XUMHUECKON 1 0 0 10
TEXHOJIOTUH, UX POJIb U 3HAYCHHUE B
IPOBEJCHUN XUMHUKO-TEXHOJIOTUUECKIX
IPOLIECCOB
4.2 | Tennosble 6amaHChI 1 3 0 9
4.3 | Ilepenaua TEMIOTHI TEIIONPOBOJIHOCTHIO 0 0 0 7
4.4 | KOHBEKTHBHBIH TEIJIONEPEHOC 0 0 0 7
4.5 | Temmootnaya 1 0 0 8
1  OcHOBHbIE 3aKOHOMEPHOCTH MPOLIECCOB 2 0 0 16
¥ o01IHe NPUHIIUIBI pacyeTa
anmnapaToB XMMHYECKOH TEXHOJIOTHH
4.9 | BrmapuBanue 1 0 0 8
4.7  Temmonepenaya 1 0 0 7
4.6 TemnooOMeH U3TydeHUEM 0 0 0 8
Hroro 18 28 0 229

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE MO pa3aeiaM (TeMam)

Kypc mpakTudeckunx/ceMuHapCKuX 3aHATUN

Ne

HanmenoBanmue pa3znena /
TeMbl I CHHILTHHBI

Conepxanue

5
5.1

MaccooOMeHHbIe ponecchl U
Macconepenaua

anmnapartbl
CrniocoOnlI BbIpakeHUs cocTaBa ¢a3. MarepuaibHbIi
6aaHc MacCOOOMEHHBIX IPOIIECCOB.

5.2

4.8

OcHoBBI pacueTa
MacCOOOMEHHBIX aIapaToB

TennooOMeHHbIE anmapaThl

Cpennsist IBIXKYIIAs CHJIa MAaCCOOOMEHHBIX MPOIIECCOB, €
ompeieJIeHUue, METO/IbI pacyeTa MacCOOOMEHHBIX
anmapatoB. MaTepuanbHbIN OaaHc mpoliecca abcopouuu,
pacuer Haca/louHbIX U Tapeab4aThiXx abcopOepoB.
MarepuanbHbIi M TEIJIOBOM OanaHc mpoiecca
peKkTH(UKAIINY, paCUEeT YHUCIIa TAPEIOK U BHICOTHI HACATIKU
KOJIOHHBIX anmnapaTtoB. Pacuer MUHMMAaJIBHOTO U
NeNCTBUTENBHOTO (uierMoBoro yucia. OnpeaeneHue
YHUCIIa TapesoK 10 KUHETUYECKOW KpUBOW. MaTtepuanbHbIi
Y TETJIOBOM OajiaHC Tpollecca CyIIKH, JuarpaMmma
Pam3una. Pacuet npouecca s3KCTpakliii B CUCTEME
KUJKOCTh-KUAKOCTh B KOJIOHHBIX armaparax.
Kpurepuansubie ypaBHEHHUS TETUIOBBIX MPOIIECCOB, PacYeT
TerI00OMEeHHBIX anmnapartoB. Pemenue 3aga4 mo
JY9UCTOMY ¥ KOHBEKTHBHOMY TEIIJIOOOMEHY B TPYOUaThIX
neuax. TermnoBoi 0agaHC TEIIOOOMEHHHKA.
TenmonpoBOAHOCTH OAHOCIOMHOW U MHOTOCITOMHON
mI0ckoi cTeHoK. KoadduiimeHTs! TerooTauu npu
TerI000MeHe 0e3 N3MEHEHUS arperaTHOTO COCTOSTHUS
teruioHocutesneit. KoadduimenTs! Temiootauu npu
TEII000MEeHe TTPU KOHCHCAITUU U UCTIapCHHH.
[Toctpoenue quarpamm Gpa3zoBOro paBHOBECHS HJICATHHON
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‘ HBYXKOMHOHGHTHOﬁ CMECH.

2 I'mapomexaHuuecKkHe NMpoLecchl U aNNapaTbl
2.1 | OCHOBBI rU/IPaBIUKU O3HakoMJIEHHE C pa3IMYHBIMU CUCTEMAMU €JIMHHUIL
u3MepeHus: GU3NIECKuX BeIHUuH. Boipaxkenue
KOHIIEHTpaLUi cMecell B pa3InYHbIX €AMHUIAX
n3mepenus. CBOMCTBA JKUIAKOCTH: MJIOTHOCTb,
C)KHUMAEMOCTb, PACIIUPEHHE.
2.2  I'mppocraruka Pemienue 3a1a4 Ha OCHOBHBIE 3aKOHBI THJPOCTATHKHU.

2.3  T'uppoauHamuka Pemienue 3a1a4 Ha OCHOBHBIE 3aKOHBI THIPOANHAMUKH.
2.4 | TpancnopTupoBaHuE Omnpenenenue conpoTuBieHus B TpyOompoBoaax. Pacuer
AKUJIKOCTEH U ra3oB MOIITHOCTH ITOPUIHEBBIX M LIEHTPOOEKHBIX HACOCOB.

Pacuet 0CHOBHBIX TapaMeTPOB B HACOCAX.
3 Pa3jejieHHe HEOTHOPOJHBIX CHCTEM
3.2 OcHoBHbIE cTIOCOOBI U I'npomexaHnueckre METOIbl pa3/IeieHus CMecei.
METO/bl MHTEHCU(PUKALUU XapakTepUCTUKHU KUIISIIETO CJ0s: IOPO3HOCTb,
IIPOLIECCOB pa3eICHHUs KOA(PHUIHUEHT MCEBI00KMKEHUS, THIPABINIECCKOE
HEOJJHOPOAHBIX CHCTEM COIIPOTHBIIEHUE, (PUKTUBHAS U IEHCTBUTEIbHAS CKOPOCTb.
OmnpeneneHue CKOPOCTU Hayasa ICEBIOOKUKEHUS U
CKOpPOCTH YHOCA.
4 | Tenn000MeHHbIE MPOLECCHI U ANNAPATHI
4.2  TemioBble OanaHChl TemnoBble 6amaHChl, CpeIHSSA IBUXKYIAs CHIIA TETIJIOBBIX

IIPpOLECCOB, OCHOBHOC YPABHCHUC TCILIONICPEaAAYN.

Kpr JICKIIMOHHBIX 3aHATHUH

Ne

5
5.1

HaumenoBanmue pasjaena /
TeMbI M CIMILIMHbBI
MaccooOMeHHBbI€e POIECcChI
Macconepenaua

Conepxanue
U annaparbl
VYpaBHEHMs Macconepeaaydu, ONPENEICHUE CPETHNUX
JOBUKYIIUX CUII ITpoLieccoB Macconepenauu. OCHOBHbIE
KMHETUYECKHUE MOKA3aTENN IPOLECCa Maccolepeadn u
METOJIbl UX pacy€ra: K03 (PUIMEHThI Maccolepeaayu, B
T.4. 00bEMHBIN K03 PuUIIMEeHT Macconepeiaun, o0Iue 1
yacTHble yncna equnul nepeHoca (OYEIIL u YEII) u
BbicoThl equnull nepenoca (OBEIT u BEII). [Tonsitre u
oTpesiesIeHue TEOPETUUYECKON CTYNEHU N3MEHEHUS
KOHLEHTPALUi WINA TEOPETUUECKOHN TAPENIKH, BBICOTA
SKBUBAJICHTHAs OJHOM TEOPETUYECKOU CTYNEHHU
U3MEHEHHNS KOHUEHTPALUi WIN OTHOM TeOpEeTUYECKON
Tapesike. J[elCTBUTENbHAS WIH peabHask CTYIICHb
VU3MEHEHHUs KOHLUEHTPalUi WIN JeHCTBUTEIbHAS
tapenka. Oomuii K03PPUITUEHT MOJIE3HOTO ACHUCTBUS
Tapenku U KoddduuueHT s3¢pexTuBHOCTH 110 MapdpH.
OrnpeneneHne KNHETUYECKON KPUBOM IIpoLecca
Maccolepeiayn.

5.10

Cymika

Omnpenenenue npoliecca CyIKky, 00Ias XapakTepucTuKa
rporecca u 006J1acTH puMeHeHusl. MeTo/Ibl CYIIKH.
OcCHOBHBIE 337]aUl CTATUKU U KUHETHUKH IIpOLIECcCa.
JlnHamMKKa ¥ TEXHOJIOTHS MpoIiecca CYIIKH BIaXKHbBIX
MatepuanoB. Kinaccudukanus npoueccoB Cymku.
CriocoOblI CYIIKH BIIaXKHBIX MaT€pHaJIOB: KOHBEKTHBHAS
CyllIKa, CyOJMMAaIMOHHas CYIIKa, paJdalliOHHas CYyIIKa,
CYIIKa TOKaMH BBICOKOM YaCTOTBI, CYILIKA CO CITyTHHUKOM,
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KOMOWHHMPOBAHHBIE CIIOCOOBI.

Cratuka npoueccoB cymkd. OCHOBHBIE XapaKTEPUCTUKU
BIIQXKHBIX MaTEpPHAJIOB Kak 00BEKTOB Iporecca
BbICyIIMBaHus: Kiaccudukarys BIaKHbIX MaTEpUANIOB,
(hopMbI CBSI3U Biaru ¢ TBEPIBIM MaTEpUaIOM, OCHOBHBIE
BUJIBI BlIaru. PaBHOBecue ¢a3 npu cymike. JBrkymiue
CHWJIBI ITPOLIECCOB IIEPEHOCA BIaru BO
BHYTpHIU((DY3HOHHON ¥ BO BHELTHE MDD Y3HOHHOMN
00JacTax mpolecca CyIKH BIIaXXHBIX MaTePHAIIOB.
OcHoBHBIE TETI0()U3UYECKIE CBOMCTBA BIAYKHOTO
BO3/1yXa, IMarpaMma COCTOSIHUSI BIIAKHOTO BO3/1yXa
Pam3una u €€ ncnosib30BaHKe B IPAKTUYECKUX PaCUETaX.
MarepuanbHbIii U TEIJIOBOM OajaHC mporecca
KOHBEKTHUBHOM CYyLIKU. MneanbHas u peanbHas
KOHBEKTHBHasl cyluika. OCHOBHBIE CTIOCOOBI
KOHBEKTHBHOI'O ITPOLIECCA CYIIKU U pacdy€T MPOLECCOB
CYILIKH 1O auarpamme Pam3una: mpocras cyiika, Cylnka
C IPOMEKYTOYHBIM [I0JIOTPEBOM BO3/1yXa 10 30HAM,
CYIIKa C YaCTUYHON PEeUUpKYIsueil oTpaboTaHHOTO
BO3yXa.

OcCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH IpoIiecca
CYLIKH: KPUBBIE CYIIKU M KPUBbIE CKOPOCTH Ipoliecca,
YpaBHEHUE MacCONEPEeHOca IPU CYLIKE,
MIPOJOJKUTEIBHOCTD IIPOLECCa.

OcHOBHBIE BOIIPOCHI TEXHOJIOTUU IIPOLIECCOB CYILIKH,
KAaueCTBO BBICYILIEHHBIX MATEPHAJIOB.

OCHOBHbBIE KOHCTPYKIIUH U IPUHIMIIBI paObOThI
KOHBEKTHMBHBIX CYIINJIbHBIX allllapaTOB U OCHOBHBIE
9KOHOMMUYECKHE TIOKA3aTENIN UX IKCILTyaTalluu:
CYUIWJIKH C HEMOJIBMKHBIM MJIH IBUXKYIIUMCS TUIOTHBIM
CJIOM MaTepualla, CyIIWIKH C IEpEMEILINBAHNEM
MaTepuaia, CyInUIKU C KUISIIUM CIIOEM,
PacHbUIMTENbHbIE CYIINIKU U IPYTHe TUIIBI CYIIHIIOK.
MeTo/1p1 OBBIILIEHUS 3PPEKTUBHOCTH MTPOLIECCOB
CYULIKH.

5.7

Ancopbuus

Haznauenue u nmpaktTuieckoe IpUMEHEHHE TPOIIECCOB
agcop61uu. OCHOBHBIC MPOMBIIIJICHHBIE a/ICOPOCHTHI.
TepMoanHaMuKa paBHOBECHS PU aICOPOIUH.
MarepuanbHbiii 0aJaHC M OCHOBHBIE KHHETHUECKUE
3aKOHOMEPHOCTH Ipoliecca acopOLuu.
XapakTepuCTUKH HEPABHOBECHOU aJICOPOIIHH.
YCTpONCTBO U IPUHIIUTIBI PAOOTHI aACOPOIIMOHHBIX
armaparoB: aicopoepsl ¢ HEMOIBM)KHBIM CIIOEM
agcopOeHTa, afcopoephl ¢ MCEBI00KIKEHHOM CIIOEM
ajcopOenTa. OCHOBHBIC 3a/1a9H M TPUHITAITHI
MPOBEJICHUS] TEXHOJIOTUYECKOTO pacuéra ajcopOepoB.
JlecopOrnrsi, OCHOBHBIC 3aJIa9HM U METOIbI POBEICHUS
mporiecca.

5.6

MaccooOMeHHBIE POIIECCH B
CHCTEMAX JKUJKOCTb-TBEPIOE:
ajicopOITus, MOHHBI 0OMEH,
pacTBOpPEHHE H

OOm1me cBeieHus O mpolieccax ¢ y4acTueM TBEPIOM
(ba3bl: OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB
MacconepeHoca B TBEpI0il 1 BHemHeH (a3ax, ypaBHEHHS
b dy3uu 1 MaccooTaun. Y paBHEHHE
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KpucTtaJljin3anusa

MacCCOIMPOBOAHOCTH.

5.4

5.2

[Teperonka (mpocTas u
CJIOXHAs)

OcCHOBBI pacuera
MacCOOOMEHHBIX aIlapaToB

OU3NKO-XUMUYECKUE OCHOBBI ITPOLIECCOB
MaccoIlepeHoca B CUCTEMAX KUIKOCTh-T1ap.
TepMonnHaMuyeckoe paBHOBECHE B cucTeMax (IIPaBUIIO
(a3 ['m606ca u 3axon Payns). neanbHble 1 HeWIeaIbHbIC
cuctembl. OCHOBHBIE TUIIBI OMHAPHBIX cMeceil (I1o
nanHbIM Topmanna). OCHOBOMOJIAratOIINE 3aKOHbI
neperonku KonosasioBa u Bpesckoro. ®a3oBbie
JarpamMMbl COCTOSTHUH (t-X-Y, Y-X U dHTanbIuitHas h-X-
Y IuarpamMMbl) OWHAPHBIX CMECEH.

IIpocras neperonka. Buabsl pocToi NEPErOHKH
(mpocras, ppakuronHas, ¢ nedaermamnueii u 6e3
neduerManuu, ¢ BOJISHBIM TapPOM M HHEPTHBIM
HocuteneM). MaTtepuanbHbIii OaaHC U OCHOBHbBIE
II0Ka3aTeju rpolecca

Crnoxnas neperonka (pextudukanus). OnpeaeneHue u
(U3NKO-XUMHYECKHE OCHOBBI PEKTU()HUKAITMOHHOTO
pazaeneHus KuAKuX cmeceil. CXxeMbl YCTaHOBOK
HENPEPHIBHON U MEPUOINYECKON PEKTU(DUKALINH.
[IpuHIMIIBI COCTaBICHHS MaTEPHATILHOTO U TEIIJIOBOTO
6asiancoB. OCHOBHBIE TIOKA3aTelu MpoIecca
pekTrduKanuu: GIerMoBOe YUCIO U KO DHUIIMECHT
nutanus. ['paduueckoe npeacrapieHue npoiecca
pexTuduKanuy Ha t-X-y auarpamme.

HenpepriBHast pexkTudukanus OMHApHBIX cMeceid,
MaTepUaIbHBINA U TETIOBOM OallaHChI
pexTu(dUKalMOHHONW ycTaHOBKU. OCHOBHbIE
XapaKTePUCTHUKU Mpoliecca peKTU(DUKALIUY U YPAaBHEHUS
JUHUHN pabouynx KoHUeHTpauui ¢a3. dierMmoBoe yucio,
€ro MUHUMAaJIbHOE U ONITUMaJbHOE 3HaueHue. OCHOBHBIE
SKOHOMMYECKHE TTOKa3aTeNln mpolecca peKTu(UKaimm.
Bnusiaue ¢rermMoBoro ymncia Ha XapakTepUCTUKH
peKTU(UKAIIMOHHBIX KOJIOHH U IIpolecca
pexTudukanuu. OCHOBHbBIE CITIOCOObI MUTAHUS
PEKTHU(UKAIIMOHHBIX KOJIOHH: CITOCOOBI OPOIIICHUS
KOJIOHH, CIIOCOOBI BBO/Ia UICXOJTHOM CMECH, CITOCOObI
MUTaHUS KOJIOHH [TapOM.

OCHOBHBIE METO/1bI U 0COOEHHOCTH TEXHOJIIOTHYECKOTO
pacuéra peKTU(PUKAINOHHBIX KOJOHHBIX allapaToB U
noJ00p BcroMoraTeabHoro ooopyaoBanus. Criocoobl
MHTEHCU(UKALUU TIPOLECCOB PEKTUDHUKALINH.

OO1u1re cBeIeHUs! 1 OCHOBHBIE XapaKTePUCTUKA
MEePUOJNYECKON PEKTHU(PHUKAIMH, pEKTU(DUKAIINN
MHOTOKOMIIOHEHTHBIX CMECEH, a3€0TPONHBIX CMECEN U
Jp. DKCTPAKTUBHAS U a3€0TPOINHAS PEKTU(DUKALINSL.
OcHOBHBIE TUIOBBIE KOHCTPYKIIMH aIlllapaToB
KOJIOHHOT'O THIIA: MaCCOOOMEHHBIE anmaparsl ¢
(uKcUpOBaHHON U CO CBOOOAHOMN MOBEPXHOCTHIO
KOHTaKTa (a3, MIEHOYHbIE MAaCCOOOMEHHBIE arnapaThl.
OO01re NpUHLKIIBI ONIPEENICHUS U pacyeTa PeKUMHO-
TEXHOJIOTUYECKUX MapaMeTpoB pabOThl U HAXOXKICHUS
OCHOBHBIX T€OMETPUYECKUX Pa3MEPOB KOJIOHHBIX
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4.8

TemnooOMeHHbIE annapaTsl

anmnapaToB: IMaMeTpa U BBICOTHI KOJIOHHBIX annaparoB.
[IpencraBnennst 00 ONTUMAIBHBIX THAPOIAHAMHUYECKIX
pexxumMax paboThl anmapaToB. MakpoIKOHOMHKA
MacCOOOMEHHBIX ITPOLIECCOB.

Knaccudukanus TermiooOMeHHBIX anmnapaToB, UX
KOHCTPYKTUBHBIE XapaKTEPUCTUKUA U OCOOCHHOCTH
MPAaKTUYECKOr0 UX UCIOoJIb30BaHusA. Karamoru na
Ter1000MeHHYI0 anmnapaTypy. OCHOBHbIE METObI
TETJIOBOTO pacyeTa TeINIOOOMEHHBIX alaparoB:
MPOEKTHBIN, TEXHOJOTMYECKUI U TOBEPOUHBIN pacueThl.
OCHOBHbBIE TEH/ICHIIMN COBEPIICHCTBOBAHUS
KOHCTPYKLHUN TEIIOOOMEHHBIX amnmapaToB.

11

Brenenue. [Ipeamer u 3apaun
Kypca NpoleccoB U anmnapaTroB
XUMHAYECKOH TEXHOIOTUU

[IpenMer u 3agaum Kypca IpOLECCOB U alIapaTroB
XUMHAYECKO# TexHonoruu. O0mmue cBeeH s o
IpoLeccax XMMHUYECKON TEXHOJIIOTHHA. 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM XUMUYECKON U JPYTUX
CMEXKHBIX C HEH OTPACIISIMU IPOMBILUIEHHOCTH, UX
OCHOBHBIMH OOILITMMH XapaKTEPUCTUKAMU U
npobiemMaMy, a TakK )K€ BO3MOXHBIMH ITyTAMHU HX
peuieHusa. Mecto 1 poJib IPOLECCOB U alnapaToB
XUMHMYECKON TEXHOJIOTUH B COBPEMEHHOM MUpE
XUMHUYECKOM IPOMBINUIEHHOCTH. KpaTkas
XapaKTEepUCTHKA MPEIMETA U 3aJa4l JaHHOU
JUCLUIUIMHBL U €€ poJId B JI€JI€ MOATOTOBKU
BBICOKOKBAIM()UIIUPOBAHHBIX CIELUAINUCTOB IS
OTE€UYECTBEHHON IIPOMBILIEHHOCTH B YCIIOBUAX
MHOT'OYPOBHEBOI CHCTEMBI BBICILIEI0 00pa30BaHMSL.
Kpatkue ucrtopuueckue cBeJeHUS O Pa3BUTUU U
CTaHOBJICHUH Kypca IIPOLIECCOB U aIlapaToB
XUMHUYECKOH TexHosoruu. O01ue cBeieHus o
oJIOOHBIX TUCHMIUIMHAX 32 pyOexoM (B CILA,
Benukobpurtanuu u ap. ctpaHax). OCHOBHbIE
METOI0JIOTHYECKUE TIPUHLIUIIBI U3YYEHHsI JAaHHOTO Kypca
B ycloBUsX MHCTUTYTa NPUPOIHBIX PECYPCOB
HanumonaneHoro uccnenoBatenbekoro ToMckoro
MOJINTEXHUYECKOro YHuBepcutera. OCHOBHBIE
TpeOOBaHUS K YPOBHIO 3HAHU CTY/AEHTOB 10 TAKUM
KPUTEPUSIM, KaK «3HATh», KYMETbY», «UMETb
MIPEJCTABICHUE» U «BJIAJIETh)» B 00JIACTH TaKUX
(yH1TaMEHTaJIbHBIX €CTECTBEHHOHAYUHBIX U
o01enpodeccHOHATbHBIX JUCIUIUIMH, KaK BBICILIAS
MaTeMaTHKa, pU3uKa, TEOpeTHUecKas U MPUKIaTHas
MEXaHMKa, TEXHUYECKas U XMMHUUYECKasi TEPMOANHAMHUKA,
oO11ast U1 HeopraHu4eckast XUMHs, OPraHu4ecKOl XUMHUSI,
¢bu3nvecKoil XuMusl, KOJUIOUAHAs XUMUS, UHKEHEpHAs U
KOMITbIOTEpHas rpaduka, HHPOpMaTHKa, KOMIIbIOTEPHBIE
TEXHOJIOTHH U Jp..

Krnaccudukanys oCHOBHBIX MPOLIECCOB U alapaToB
XUMHUYECKON TEXHOJIOTUU. POJIb M B3aMMOCBSI3b TUIIOBBIX
MIPOLIECCOB B XUMHYECKOM TeXHOIOruu. HenpepriBHbIE U
nepuoandeckue npoueccel. CtalmoHapHble U
HecTalmoHapHbIe mporecchl. [losst ckopocTei,
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1.2

2.3

TeopeTnyeckue OCHOBBI
MIPOLIECCOB XUMUYECKOM
TEXHOJIOTHHU

TEMIEpaTyp U KOHIIEHTPAIMil B CTAlHOHAPHBIX U
HECTalMOHAPHBIX Tporeccax. OCHOBHbBIC MPUHLIUIIBI
COCTaBJICHUS] MaTEeMaTUYECKUX OMHCAHUM, aHAIIN3a U
pacuera THUIOBBIX [IPOLIECCOB U amnmnaparoB. OCHOBHbIE
3a/la4¥ CTaTUKU, KWHETUKU U JUHAMUKH XUMHKO-
TEXHOJOTMYECKHUX IPOLIECCOB.

3aKOHBI COXPaHEHHs MAaCChl, SHEPTHH U UMITYJIbCa — KaK
OCHOBBI COCTaBJICHHUS OAJIaHCOBBIX YPaBHEHMIA
(MaTepuanbHBIX U TEIUIOBBIX OaJlaHCOB, OaTaHCOB
JEHCTBYIOIUX HA CUCTEMY CHII U OallaHca KOJINYecTBa
nBukeHwst). OCHOBHBIE THITOBBIC YpaBHEHUS OaJIaHCOB
MAacChl, TETIIOTHI U KOJIMYECTBA JBUKEHHS (METOJIbI UX
COCTaBJICHUSI, LIEJIN U CIIOCOOBI perieHus ). Y paBHEHUS
JIUHUAN pab0YnX KOHIICHTPALIHH.

3aKOHBI TEPMOJIMHAMUYECKOT'O PABHOBECHS — KaK
OCHOBBI OIIPE/ICIICHNS YCIIOBUH TIEpeHOCca MACCHI,
SHEPIUU ¥ UMITYJIbCa (BO3MOXXHOCTH U HAIIPABIICHHS
MepeHoca, npeaes NpoTeKaHus MPOIECCOB MEPEHOCca, UX
JOBUXKYIIHE cuiibl). OCHOBHBIE 3aKOHbI
TEPMOAMHAMHYECKOTO PABHOBECHS: THIPOMEXaHUUECKOE
U TEIJIOBOE PaBHOBECHE, MeK(ha3HOEe paBHOBECHE:
npaBuiio ¢a3 ['m60ca, 3akons! JlanbToHa, 'eHpu 1
Payms.

3aKOHBI IepeHOCa MACChl, SHEPTUU U UMITYJIbCa B
CIUIOIIHBIX CpPE/lax — KaK OCHOBBI aHAJIN3a U
MOJIETTUPOBAHUS TUIIOBBIX MIPOLIECCOB XUMUYECKOU
TEXHOJIOTHH U aHAJIOTHsI 3THX Ipouecco. OnpeneneHue
IJIOTHOCTH MOTOKOB MAacChl, JHEPTUH U UMITYJIbCa, KaK
OCHOBBI OIpE/IeNICHIS] HHTEHCUBHOCTH TPOTEKAIOIITIX
XUMHUKO-TEXHOJIOTMYECKHUX MPOLIECCOB U B KOHEYHOM
UTOTE - TIPOU3BOJUTEIHHOCTH AIIapaToB.
JuddepennunanbHble ypaBHEHMS], ONMCHIBAOLIIE OIS
CKOpOCTEH, TeMIEPATyp U KOHUEHTpaUnuil. AHaIOTust
MEXy HUMH. MeTo/1bl aHanu3a 3TUX YpaBHEHUI.
VYcnoBusl aHaATUTUYECKOTO PEIEHUS

Qg depeHMaIbHbIX ypaBHEHUH (YCIOBHS
OJIHO3HAYHOCTH).

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

I'mpponnnamuka

Beenenue B runpasnuky. [Ipenmer u 3agaun
THUAPABIUKY - HAYKH O 3aKOHOMEPHOCTSIX TIOBEICHHS
xuakocter. OCHOBHBIE MOHATHS, TEPMUHBI U
OTIpeIeTICHUS: CHCTEMbI KOOPIUHAT:
TUAPOJUHAMUYECKUE MTOHATUS TOUKHU, DIIEMEHTAPHOT O
o0beMa, FIIeMeHTapHOU MTOBEPXHOCTH, DIIEMEHTApHON
yactuibl. Kiaccudukamnus cui, qeiCTByOMUX Ha
KUJIKOCTh. CKaJSIpHBIE M BEKTOPHBIC BEIMYNHEI.
[IpencraBnenue o rpanuente. [Ipeacrasnenue o
KUJKOCTSX KaK O CIUIONMIHBIX cpenax. KamenbHbpie n
yhapyrue xxuakoctu. MeanbHas u peajibHasi )KUIKOCTb.
OcHoBHBIE (U3HUECKUE CBOMCTBA YKUIKOCTEH:
IJIOTHOCTh U Y/IETbHBIN BEC, COKMMAEMOCTh, CBOMCTBO
KUJKOCTH K PaCHIMPEHUIO, TOBEPXHOCTHOE HATSDKCHHUE.
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[ToHSTHE O KPUTHYECKUX ITApaMETpax: KPUTHICCKAs
TeMIepaTypa, KpUTHIECKOE IaBICHUE U KPUTHICCKUI
00BEM.

24

2.5

3.1

TpancnopTupoBanue
JKUJIKOCTEN U ra30B

CxaTne 1 pa3pexeHue ra3os

Hacocsl u BEeHTUISATOPBI, UX KIaccu(uKalus 1
OCHOBHBIE XapaKTEPUCTUKU. Y CTPOUCTBA U IPUHLIUAIIBI
palboThI MOPUIHEBBIX, IIEHTPOOEIKHBIX U OCEBBIX MAIlIKH,
METOMKA [10100pa HACOCOB U BEHTUIATOPOB. O0Iee
IIPEICTABICHHUE O IPYTUX TUIIAX HACOCOB U APYTUX
croco0ax mepeMeIeHust KUIKOCTEH.

OcHOBHBIE XapaKTEPUCTUKH IIPOLIECCOB CKATHUS T'a30B,
Kkjaccudukanus Komrnpeccopos. TepmMoauHaMuyecKue
OCHOBBI IIPOLIECCA CHKATUS, CTETIEHb CXKAaTHUsl U €€
IIpEZebl, ONPENEICHUE MOIIHOCTH KOMIIPECCOPOB.

VY CTpolicTBO OCHOBHBIX THUIIOB U MPUHIIUIIBI PAOOTHI
MOPIIHEBBIX, LIEHTPOOEKHBIX, BAHTOBBIX U OCEBBIX
KOMIIpeccOpoB. MHOIrocTyneH4yaToe cxxarue.
CpaBHuUTENbHAsA XapaKTEPUCTHKA KOMIIPECCOPOB.
BakyyM-HacoChl B XUMHU4ECKOU MPOMBIIIJIEHHOCTH.

Pasznenenue HEOAHOPOAHBIX CUCTEM

Knaccudukamms
HEOJIHOPOJIHBIX CUCTEM H
METOJIOB pa3JICICHHS

Onpenenenne, BOSHUKHOBEHUE, OCHOBHBIE CBOWCTBA U
XapaKTepUCTUKU HEOAHOPOIHBIX cucTteM. Llenu u 3agaun
nporeccoB pazaeneHus. Ocoboe 3HaUeHHE CIOCOO0B U
3¢ GEKTUBHOCTH pa3AeieHUs HEOJHOPOAHBIX CHCTEM MPH
peLeHNH IKoJIorudecKux mnpobiem. [IpuHuuns! BeiOOpa
METOJIOB pa3/IeJIeHHs U CPABHUTEIbHBIE OLICHKU

3¢ GEeKTUBHOCTH MpoLeccoB paszeneHus. OCHOBBI
COCTaBJICHUS MaTEPUAJILHOTO OajlaHCa IIPOLECCOB
paszeneHus.

Paznenenne HEOTHOPOJHBIX CHCTEM OCaXKJICHHUEM B I10JIE
JIeMCTBUS TPABUTALMOHHBIX CUJT (OTCTaUBAHUE).
OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECca, 3aJa4u 1
MeTOJIbl pacueTa. [[puHIMIEl yCTpOMCTBA CIryCTUTENEN U
MIBIEOCATUTENIbHBIX KaMep.

Pa3nenennie HEOMHOPOIHBIX CUCTEM OCAXKICHUEM B I10JIE
NeHCTBUS LIEHTPOOEKHBIX CUJI. XapaKTEPUCTUKH U
MPUHIUIIBI CO3aHUSI HEHTPOOESKHBIX cuil. DakTop
pasnenenud. LlukiaoHupoBaHue U LEHTPUPYTUPOBaHUE
HEOJHOPOAHBIX cucTeM. OCHOBHBIE TUIIOBBIE
KOHCTPYKLIUU IUKJIOHOB U OTCTOMHBIX LEHTpUyT,
YCTPOMNCTBA U XapaKTEPUCTUKU UX PaOOTHI.

Paznenenne HEOTHOPOJHBIX CHCTEM OCaXKJICHHUEM B I10JIE
JEUCTBUS 2IEKTPUUECKUX cHil. DU3nuecKkre OCHOBBI
IIPOLIECCOB pa3/ieNIeHHsI HEOJHOPOJHBIX CUCTEM B
aneKTprueckoM noje. CriocoObl co3JaHus
HEOJIHOPOAHBIX JIEKTPUUYECKUX MOJEH.
[TpuHnmnManTbHBIE 0COOCHHOCTH KOHCTPYKLIUI
AEKTPOUIBTPOB, IEKTPOIU3EPOB U
ANEKTPOAETUAPATOPOB.

Pa3znenenune HeOAHOPOIHBIX cUCTEM (QUIBTPOBAHUEM.
dusnuecKkas CymHoOCTb, BUJbI U METOJIbI (PUITBTPOBAHMUSL.
CrniocoObl co3aHusl IBUXKYILEH CHIIbI TPOLIECCOB
¢unpTpoBanust. OCHOBHOE ypaBHEHHE (GUIIBTPOBAHUS U
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4.1

4.2

4.5

Tennoo0MeHHbIE IPOLECCHI U
TeruoBsle IpoLECCH B
XUMHMYECKON TEXHOJIOTUH, UX
pOJIb U 3HAYCHUE B
IIPOBEJICHUU XUMUKO-
TE€XHOJIOTMYECKUX IIPOLIECCOB

TerutoBbie OaIaHCHI

Temmnoornaua

€ro aHaJu3 C TOYKHU 3PEHUS MOBBIIICHHS YPHEKTUBHOCTH
nporuecca. Kiaccuukanusi mpoMBIIIIEHHBIX
(GUIBTPOBANBHBIX YCTAHOBOK M UX OCHOBHBIE
XapaKTePUCTUKU: (GUIBTPOBAILHBIC YCTAHOBKH,
paboTaroliue 1noj JaBjIeHHEM U O]l BAKYYMOM,
GubTpyIomue HeHTPUPYTHU.
OUIbTPOBANIbHBIE TEPETOPOAKH: OCHOBHBIE TUIIBI U
TpeOOBaHUS, IPEABSBIISIEMBIC K HAM.

annaparbl
Krnaccudukanus crmoco0oB nepeHoca TerioTH.
CranuoHapHbIi U HECTAIMOHAPHBIN TPOLIECCHI
teronepenoca. OCHOBHBIC MOHATHS, ONIPEACIICHUS U
Tero(r3nuecKre CBOMCTBA BEIIECTB: TEMIIEpaTypHOE
0JI€, TEMIIEPATYPHBIN IPAAUEHT, TEMJIOBOM MOTOK,
TEIIOEMKOCTbD, SHTANIBIINA, TEIUIONPOBOJAHOCTD U
TEMIIEPaTypPOIPOBOIHOCTD. JBIXKYIIIE CHIIBI TTPOLIECCOB
teruooOMeHa. TeroBoe paBHoBecue. OCHOBHBIE 33/1a4U
CTaTHKU ¥ KHHETHKH IPOIIECCOB TEILNIOOOMEHA.
Haznauenwue, 11€71b 1 METO/IBI COCTABJICHHS TETUIOBBIX
OanaHcoB. Byl TerioBbIX 0anaHCcoOB AJis Pa3IMUHBIX
TEIJI000MEHHBIX MPOIECCOB.
Temnnoornaua B ycnoBUsIX €CTECTBEHHON U
BBIHY)K/ICHHOW KOHBEKIIUU 0€3 U3MEHEHHUS arperaTHoro
cocTosiHUS TeroHocuTeneid. OCHOBHAs LENb U
MPUHIIMIIBI pacyeTa KWHETUKH TIpolecca.
Temnootnaua npu U3MEHEHUU arperaTHOrO COCTOSIHUS
TEIUIOHOCUTENEH (KOHAEHCAllKs [TapoB U KUIIEHUE
xuakocteit). OCHOBBI pacueTa KHHETHKH MpoIiecca.

4.9

OcHOBHBIE 3aKOHOMEPHOCTH NMPOLECCOB U 001IIMe MPUHIUINBI PacyeTa annapaTos

XHUMHUYECKOH TEXHOJIOTHH
BeimapuBanue

Haznauenue u cylnHoCTb NPOLIECCOB BhITAPUBAHUS.
JBmxymas cuna nporecca. OMHOKpaTHBIN U
MHOTOKpaTHBIN MpoIiecchl BolapuBaHusi. OCHOBHBIE
TUIIOBBIE KOHCTPYKLMH BBIIIAPHBIX ANIapaToOB U CXEMBbI
BBIITAPHBIX YCTAHOBOK. MaTepuanbHbIi U TEIUIOBOM
OanaHchl poreccoB BeinapuBanus. [lonarus o
pacnonaraeMoil u o01el MoJIe3HOM pa3HOCTH
Temneparyp. Buasl TemnepaTypHbIX IOTEPh B BBITAPHBIX
yCTaHOBKax. Pacnipenenenue nmoiae3Hou pa3HocTu
TEMIIEPATyp MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK I10
KoprycaM. MeToIMKH TETJIOBBIX pacy€ToB U
oIpeJieJIeHUe TeMIepaTyPHbIX PEXKUMOB paObOTHI
BBINIAPHBIX YcTaHOBOK. OCHOBHBIE MPUHIIUIIBI TOJI00pa U
ONITUMH3AIMU PAOOTHI BBINAPHBIX alapaToB U
YCTaHOBOK B 11eJI0M. BcnomorarensHoe 000pyA0BaHuUE.
OcHOBHBIE METO/1bI MTOBBIIIEHNE (P PEKTUBHOCTH
MIPOLIECCOB BBIIAPUBAHUS B XUMUYECKOUN U APYTUX
CMEXKHBIX OTPACIISIX MPOMBIIIJIEHHOCTH.

4.7

Termnonepenaya

OcHOBHOE ypaBHEHHUE TEIUIONEepeaayH MPH MOCTOSTHHBIX
Y IEPEMEHHBIX TeMIlepaTypax TEeIUIOHOCUTENEH.
[Tpununs! pacdera ko3¢ HUIIMEHTOB TEIUIONEPeauH.
JIBuoKy11ast cujia mpoleccoB Terionepeaayn.
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IIpakTH4eckoe UCTIOIB30BaHUE YPABHCHUS
TEIJIONEPEIay B IPOCKTHBIX U IIOBEPOYHBIX PACUETAX.
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