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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO JUCHUIINHE (MOIYTI0)
1.1. IlepevyeHb MJIaHMPYEeMBbIX Pe3yJbTATOB OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

BbInycKkHUK, OCBOMBIIMI MpOrpaMMy BBICHIETO OOpa30BaHMS, B paMKaxX H3y4aeMoi
TUCIUIUIMHBI,  JOJDKEH  o0JiajaTh ~ KOMIICTCHLUSMH,  COOTBETCTBYIOIIMMH  BHJaM
npodeccuoHaNbHOM e TeIbHOCTH, Ha KOTOPbIe OPUEHTHPOBAHA MPOrpamMma:

CrocoOHOCTBIO ¥ TOTOBHOCTBIO UCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIUTAH B ipodeccruonanbroi nesreiaproctu (OTTK-1)

['0TOBHOCTBIO K OCBOCHHIO U 3KCILTyaTallMd BHOBb BBOMMOro obopynoBanus (I1K-8)
CriocoOHOCTBIO aHATM3UPOBATH TEXHUYECKYIO TOKYMEHTAIINIO, TOA0UpaTh 000py0BaHUE,
TOTOBMTBH 3asBKH Ha IMPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9)

['0TOBHOCTBIO MCIIOJIL30BATh 3HAHUSI OCHOBHBIX (DM3MUYECKUX TCOPUU IS PEIICHUS
BO3HUKAIOMINUX (PU3HUECKUX 3a]1a4, CAMOCTOATEIBHOTO MPUOOpETeHNs (GU3NICCKUX 3HAHUH, JUIS
MOHUMAHUS IPUHIIAIIOB PA0OTHI TPUOOPOB M YCTPOICTB, B TOM YUCIIC BBIXOJSIINX 32 TPECITbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19)

1.2. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00YYEeHHUS M0 TUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

®opmupyeMasi KoMneTeHIus (¢ JTanbl IInanupyemble pe3yJibTaThl
yKa3aHueM Ko/a) (¢opmupoBanus 00y4eHMs Mo TUCHUILIMHE
KOMIIeTeHIIN U (Mmony.110)

['0TOBHOCTBIO UCTIONIB30BATh 1 sTan: 3Hanus OOyuaromuiics TOMKEH 3HATh:
3HAHUSI OCHOBHBIX (PH3UYECKUX OCHOBBI HH(POPMAITMOHHBIX
TEOpUH AJIsl pelIeHUS TEXHOJIOTUI, OCHOBHbIE
BO3HHUKAIOMUX (pU3HUYECKHX 33134, BO3MOYKHOCTH U TIpaBUIIa pabOTHI €
CaMOCTOSITENILHOTO MPUOOpETEHHUS MIPOrPaMMHBIMH MIPOTYKTaMH MPU
(bU3HMYECKUX 3HAHUU, IS perieHnu npodeccuoHanbHbIX 3a/1a4.
MOHUMAaHUS IPUHIIUIIOB Pa0OTHI
puOOPOB U YCTPOMICTB, B TOM 2 oram: YMeHus OO0yuaromuiicst 10KEH YMETh:
YHCJIe BBIXOIAIIMX 3a MPeIeNbl paccUMTHIBATh OCHOBHBIE
KOMITIETEHTHOCTH KOHKPETHOTO XapaKTEPUCTHKH XUMHUYECKOTO
Harnpasienus (I[TK-19) npoliecca, BHIOUpaTh PalliOHAIbHYIO

CXEMy IIPOU3BOJICTBA 3a/1aHHOTO
IPOAYKTa, OLIEHUBATh

3¢ (HEeKTUBHOCTH IPOU3BO/CTBA;
IPUMEHSTH IPOrpaMMHOE
oOecrneyeHne Mpy pelieHnH 3a1au
OXPaHbl OKPY’KAIOIIEH CpeIbl.

3 stan: Bnamenuss  OOyuaromuiicst 10JKEH BIaIETh:

(HaBI)IKI/I / OIIBIT HaBbIKaMH BBITTIOJTHCHUSA IIPOCKTHBIX

JESITEIIbHOCTH) paboT ¥ TEXHOJOTHYECKHUX PACYETOB
000py1I0BaHUS C IPUBIICYCHUEM
BBIYHCIUTENLHON TEXHUKH,
CTAaHJAPTHBIX U OPUTMHAJIBHBIX

porpamm.
CriocoOHOCTBIO aHAIN3UPOBATH 1 aran: 3HaHus OOyuaromuiics TOMKEH 3HATh:
TEXHUUYECKYIO JOKYMEHTAIHIO, TEOPETHYECKHUE OCHOBBI XUMHUKO-
noaouparb 000py0BaHuUE, TEXHOJIOTUYECKHUX IIPOLECCOB U
TOTOBHTH 3asBKH HA TPUOOPETCHUE YCTPOWCTBO OCHOBHBIX THUIIOB
u peMoHT obopynoBanus (ITK-9) MPUMEHSIEMbBIX MaIINH U allapaToB;



C110cOOHOCTBIO M TOTOBHOCTBIO
HCIIOJIB30BaTh OCHOBHBIE 3aKOHEI
eCTeCTBeHHOHay‘IHLIX OUCIIUIIJINH B
poeCCHOHATIBHOMN 1eATETbHOCTH
(OIIK-1)

001IKe TPUHITUIIBI pacyeTa 1
Ha3HAYEHUS TEXHOJOTMIECKUX
rapamMeTpOB XUMHUYECKHX MPOIIECCOB
Y METO/Ibl T0100pa MAaIlIUH U
anmapaToB JIJIS UX peaTu3allyH.

2 3Tamn: YMeHus

OO0yuaromuiics T0KEH YMETh:
BBITIOJIHSITH PACU€Thl OCHOBHBIX
pa3MepoB MallIvH U anmnaparos;
PacCUUTHIBATh ONTUMAJIbHbBIC
PEXKUMBI MPOIECCOB U TIOI0MPaTh
HEOOXOIMMEIE IJIS DTOTO MAIIUHBI U
anmaparsl.

3 sramn: Bnanenus
(HaBBIKH / OTIBIT
JESATETLHOCTH)

1 aram: 3vannsa

OOyuaromuiicst TOJKEH BIIAJICTh:
METOJIaMU OIIPEICTICHHS
ONTUMATBHBIX U PAI[MOHATBHBIX
TEXHOJIOTUYECKHIX PEIKUMOB PAOOTHI
000pyI0BaHusI; HAaBBIKAMU PabOThI
CO CITCIUATBHBIMU TPOTPAMMAaMH.
OOy4aromuiicst TOJKCH 3HATh:
6a30Bble 3aKOHOMEPHOCTHU
THJIPOMEXaHUYECKHX, TETIJIO- U
MacCOOOMEHHBIX MPOLIECCOB U
MIPUHIIAITEI KX MOJICITHPOBAHWS,
OCHOBBI PAaCU€TOB anmnapaToB JJs
OCYIICCTBIICHUS ITHX MPOIECCOB,
Teopuio (pusmueckoro
MOJICTTUPOBAHUS TIPOIECCOB
XUMHUYECKON TEXHOJIOTHH;
pa3JelieHre JKUIKAX ¥ Ta30BbIX
HEOJIHOPOIHBIX CUCTEM,
MepeMEeNTUBaHUE B XKUJKHAX Cpeax;
TEIUIOBBIE MPOIIECCHI U alapaThl:
OCHOBBI TCOPHH TTePEIady TEIIOTHI,
MIPOMBIIIIJICHHBIE CIIOCOOBI MTOIBOIA U
OTBOJIa TEIJIa XUMHYECKON
amnmnapatype; MacCOOOMEHHBIE
MIPOIIECCHI U ammmapaThl B CUCTEMAaxX
co cBOOOTHOM TpaHMILIEH pa3jena
(a3: OCHOBHI TCOPHH MACCOTIEPEIAYN
¥ METOJIbI pacueTa MacCOOOMEHHOM
anmapartypsl (abcopOIusi, meperonka
U PeKTH(PUKAIUS, SKCTPAKIINA);
MacCOOOMEHHBIE TIPOIIECCHI C
HEMO/IBIYKHOU MOBEPXHOCTHIO
KOHTaKTa ¢a3: azcopOus, CyIka,
MOHHBIN 0OMEH, paCTBOPEHHE U
KPUCTAIIU3AIUS; MEMOpaHHBIC
MPOLIECCHl XUMUYECKON TEXHOJIOTUH.

2 sram: YMeHus

OO0yuaromuiics T0KEH YMETh:
MIPOBOJAMTDH PACUETHI C




I'0oTOBHOCTBIO K OCBOEHHIO U
3KCIULyaTallui BHOBb BBOJIUMOTO
obopynosanus (I1K-8)

3 oran: Bnanenus
(HABBIKY / OTIBIT
JeSATEIbHOCTH)

1 aram: 3vannsa

HCTI0Ib30BaHUEM
AKCIIEPUMEHTAJIbHBIX U CIIPABOYHBIX
JIaHHBIX; ONIPEJETSATh XapaKTep
JBMKCHUS KUAKOCTEH 1 ra30B;
OCHOBHBIE XapaKTEPUCTUKHU
MPOLECCOB TEIIO- U MACCOIEPEIAYH;
paccuuThIBaTh IapaMeTPhl U
BBIOMpATH anmaparypy A
KOHKPETHOI'O XUMHKO-
TEXHOJIOTHYECKOI0 MpoLecca.

OOy4aromuiicst JOHKECH BIA/ICTh:
HaBBIKAMH MPAKTHUYECKOI paboThI C
THAPOMCXaHUYCCKHUMU, TCIIIIO- U
MacCOOOMEHHBIMH alllapaTaMH,
pacdeToB U ONPEAEIEHUS OCHOBHBIX
apamMeTpOB U KOJMUYCCTBEHHBIX
XapaKTEPUCTHUK MPOLIECCOB.

OOyuaromuiicst TOJKCH 3HATh:
OCHOBHBIE METO/IbI
WHTCHCU(PUKAIUH, TOBBIIICHUS

3 (PEKTUBHOCTH U ONITHMHU3ALUN
THUTTOBBIX XUMHUKO-TEXHOJIOTHUECKUX
MIPOIIECCOB.

2 3tamn: YMeHus

OOyuaromuiicst 10JKEH yMETh:
pa3pabarbiBaTh KOHCTPYKIIMH
TUIIOBOTO 000PYIOBaHMS ISt
OCYHICCTBJICHUSA TUIIOBBIX XUMUKO-
TEXHOJIOTHYECKUX MPOIIECCOB.

3 sran: Binagenuns
(HaBBIKM / OTIBIT
NeSATETbHOCTH)

OOyuaromuiics JOHKEH BIAIETh:
HABBIKAMU TIPOCKTUPOBAHUS
MPOCTEHIINX TUIOBBIX allapaToB
XUMHUYECKOW TTPOMBIIIICHHOCTH,
BKJIIOUAsi COCY/IbI M armaparthl s
XPaHEHHUS KUJIKOCTEHN U Ta30B,
TpYyOONPOBOIHBIE THAPABINYECKUE
CHUCTEMBI C TOJJOOPOM HACOCOB U
BEHTUJISITOPOB, a TAKXKe
THAPOMEXaHUYeCKOe 000py0BaHUE
JUTS pa3IeNIeHUs] HEOTHOPOIHBIX
CUCTEM; HaBBIKAMH TTPOCKTHPOBAHHS
TEMI000MEHHOTO 000pYyI0OBaHUS U
anmnapaToB NS IPOBEACHHUS
MacCOOOMEHHBIX MPOLIECCOB;
METOJIaMH ONITUMHU3AIIUN PEKUMHO-
TEXHOJIOTHYECKHUX TTapaMeTPOB
MIPOBEJICHUS THUITOBBIX XUMUKO-
TEXHOJIOTUYECKHX MPOIECCOB U
paboThl XUMHYECKOTO
000pyI0OBaHUA.



2. MecTo JUCUMILIMHBI (MOYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

[lenp u3yueHUs OUCHUIUIMHBI BKIIOYACT BBISBICHHE OOLIMX 3aKOHOMEPHOCTEH IPOILIECCOB
MIEPEHOCAa U COXPAHEHHUs BELIECTB M SHEPrUii; O3HAKOMJIEHHME C KOHCTPYKUMSAMM amnllapaToB U
MalluH XUMHUYECKOTO IPOU3BOACTBA, HMX XapaKTEPUCTUKAMH; OCBOCHHME METOJOB pacuera
TEXHOJOTMYECKUX MPOLECCOB U alnapaToB ISl UX IPOBEIAECHUS.

B paMkax mocTaBiaeHHO LIEJIM MOXKHO BBIJICIUTH CIECAYIOLIUE 3aJa4u:

a) GopmMupoBaHUE 3HAHUN O TEOPETUYECKHX OCHOBAX IPOIECCOB XMMHUYECKON TEXHOJOTHUH,
NPUHLIUIIE JCWCTBUS W OCHOBHBIX KOHCTPYKIMSX ammapartoB [Js MpoBeAeHUs (U3HKO-
XAMHYECKHX MPOLECCOB,

0) U3y4yeHHEe MEXaHU3MOB OCHOBHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB,

B) OOOCHOBaHWE BBHIOOpAa ONTHMAIBHBIX MAPAMETPOB PEKMMA MPOTEKAIONIUX IPOILECCOB H
pacyeTa OCHOBHBIX pPa3MEpOB COOTBETCTBYIOLIMX AaIIapaToB JJis MOJYYEHUS MAKCHUMaJbHOTO
BBIXOJa MIPOJIYKTA,

') OBJIaJICHUE HABBIKAMU MPUMEHEHUS MOJYUYEHHBIX 3HAHUM JIJIS pElICHUs MPAKTUYECKHUX 3aad
Y IPOEKTUPOBAHUS XUMUYECKHUX IPOU3BOJCTB.

TakuM 00pa3oM, 3HaHMS, MOJTYYCHHbIE MPH M3YYEHHUU Kypca, HEOOXOIUMBI MPU MOJATOTOBKE
TEXHOJIOTOB IUPOKOTO MPOQIIIS I HAyIHO-UCCIICIOBATEILCKON, MPOSKTHON M MPAKTUICCKON
paboThl HA MPEAIPUITUSIX.

JluciymuinHa mpeCcTaBIsieT cOO0ON B3aMMOCBS3h MEXKAY OONICHAYYHBIMH, OOIIEXUMHYCCKUMH,
OOIIEMHKEHEPHBIMU AUCHUILTMHAMHI U MPO(PUIBHBIMUA TUCIUIUIMHAMU. 3HAHUS, MOJTYYCHHbIE B
JAHHOM Kypce, HeOOXOMUMBI JIJIsl JallbHEHIIer0 OOy4YeHHS 1O MPO(HIBHBIM TUCIUIUIMHAM U
YCHEIIHOTO MPOXO0KAEHUS MPEAJAUILIOMHON MPAKTUKH.

Hucnurnnuna uzydaercs Ha 4, 5 kypcax B 7, 8, 9 cemecTpax

3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 32a49€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKMX HJIM ACTPOHOMHYECKHUX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy
00y4aIIHXCH € mpenojaBaresieM (110 BUAAM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOSTE/ILHYIO
padoTy o0y4aromuxcs

O6mas TpyA0eMKOCTh (00beM) NUCHUIIINHBI COCTaBIsAeT 324 akaj. u.

Bcero yacos

O0beM 1M CHMIJIMHBI 3aounas ¢popma
o0yueHust

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 324
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpernoaaBaTesaem:

JIEKIIUHA 20

MIPAKTUYECKHUX (CEMUHAPCKUX ) 18

npyrue ¢hpopmbl KOHTaKTHON paboTsl (PKP) 3,4
Y4eOHbIX YacOB Ha KOHTPOJIb (BKJIIOYAs Yachl MOATOTOBKH): 11,6

3auer

KypcoBast paboTta

9K3aMeH
Y4eOHBIX YacOB Ha CAMOCTOSITENIbHYIO paboTy 00yJaromuxcs 271

(CP):

KypcoBast paboTta



DopMbl KOHTPOJIA CemecTpnl
3a4yeT 8
KypcoBas pabota 9
9K3aMEH 9

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jesam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Pa3znenbl IUCHMILIMHBI M TPYI0EMKOCTD 10 BUJAaM y4eOHbIX 3aHATHH (B
aKaJeMHU4YeCKHX 4acax)

Buabl yueOHbIX 3aHATHI, BKJIOYAs
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcst

Ne HanmenoBanmue pasiesia / TeMbl U TPYA0EMKOCTH (B 4acax)
n/n JUCIUIIJINHBI KonTakTHasi padora ¢
npenoaaBarejieM CP
Jlek IIp/Cem Jlad
3.1  Krnaccudukanus HEOTHOPOIHBIX CUCTEM U 1 0 0 9
METOJIOB pa3/IeIICHUS
3.2 OcHOBHBIE CTIOCOOBI © METOJIbI 1 3 0 9
UHTCHCU(DUKAIMH TTPOIIECCOB pa3iCiICHHS
HEOJHOPOJHBIX CHCTEM
4  Temyi000MeHHBIE MPOLECCHI H 6 6 0 81
anmnaparbl
4.1 TemnnoBbIe MPOIECCHI B XUMUUECKON 1 0 0 9
TEXHOJIOTUH, UX POJIb U 3HAUCHHE B
NPOBEICHUN XUMHKO-TEXHOJIOTHUECKUX
IPOIIECCOB
4.2 | TermnoBsie OaaHCHI 1 3 0 9
4.3 | Ilepenaua TEIIOTHI TEIIONPOBOJIHOCTHIO 0 0 0 9
4.4  KOHBEKTUBHBIH TEMJIONEPEHOC 0 0 0 9
45 | Temmoormaua 1 0 0 9
4.6  TemnooOMeH M3ITy4eHUEM 0 0 0 9
4.7 Tennomepenaua 1 0 0 9
4.8  TemnooOMEHHBIE annapaTsl 1 3 0 9
4.9  BrmapuBanue 1 0 0 9
5 | MaccooOMeHHbIE MPOIECCHI H 6 5 0 105
anmnaparbl
5.1 Macconepenaua 1 2 0 9
5.3  Ab6copOrus 0 0 0 10
1  OcHoBHBbIE 3aKOHOMEPHOCTH MPOLECCOB 2 0 0 18
1 o0lIye MPUHIIUIIBI pacyeTa
annmapaToB XUMHYeCKOH TE€XHOJIOTHH
3 Pa3jenieHne HEOJHOPOAHBIX CHCTEM 2 3 0 18
2.5 Cxartue U pa3pexeHHe ra3oB 1 0 0 9
2.4  TpaHCTIOPTHPOBaHHE KHUIKOCTEH M ra3oB 1 2 0 9
2.3 T'maponmHammka 1 2 0 9
5.11 MemMOpaHHBIE TIPOIIECCHI PA3ICICHUS 0 0 0 10
5.9 Kpucramm3zamus 0 0 0 10
5.8 HoHHBII 00MeH 0 0 0 9
5.7  Ancopbmus 0 0 0 9




5.6 MaccooOMeHHBIE TTPOIIECCHl B CUCTEMAX 1 0 0 10
KUJAKOCTB-TBEPIOE: aICOPOITHS, HOHHBIN
00MeH, pacTBOpEHHUE U KPUCTaIU3AIHS

5.5  JKuakocTtHas SKCTpakuus 1 0 0 9

5.4  Tleperonka (mpocTast U CJIOKHas) 1 0 0 9

5.2  OcHOBBI pacueTa MacCOOOMEHHBIX 1 3 0 10
anmnaparoB

1.1  Bgexpenue. [Ipenmer u 3amaum Kypca 1 0 0 9
MIPOLIECCOB U aNnapaToB XUMUYECKOM
TEXHOJIOTHH

1.2  TeopeTnyeckue OCHOBBI MMPOIIECCOB 1 0 0 9
XAMHYECKON TEXHOJIOTUH

2  T'mapoMexaHu4ecKue NMPoUecChl U 4 8 0 45

anmaparsbl

2.1  OCHOBBI THJIPABIUKH 1 2 0 9

2.2 T'mppocraTtuka 0 2 0 9

5.10 Cymka 1 0 0 10
Hroro 20 22 0 267

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kpr JICKIIMOHHBIX 3aHATHUH

Ne

3.1

HaumenoBanmue pasjaena /
TEeMbI JHCIMILTHHbBI
Knaccudukanus
HEOAHOPOJHBIX CHCTEM H
METOIOB pa3/ielICHUs

Conep:xkanue

Onpenenenue, BO3HUKHOBEHUE, OCHOBHbBIE CBOMCTBA U
XapaKTEPUCTUKUA HEOAHOPOAHbIX cucteM. Llenu u 3anaun
nporieccoB pasnenenus. Ocoboe 3HaueHUE CIIoco00B U
3¢ (HEeKTUBHOCTH pa3eTeHUs] HEOAHOPOIHBIX CHCTEM IIPU
pelIeHnn YKoIornyeckux npoodsnem. [Tpunuumne! Bei6opa
METOJOB pa3/ieJIeHUs U CPAaBHUTEIbHbBIE OLICHKU

3¢ PexTUBHOCTH MPOIIECCOB pazneneHus. OCHOBBI
COCTaBJICHHS MaTepHalIbHOTO OanaHca MpoIeccoB
paszneneHus.

Pa3nenennie HEOMHOPOIHBIX CUCTEM OCAXIECHUEM B I10JIE
JENUCTBUSI TPABUTAIIMOHHBIX CUJI (OTCTaWBAHHUE).
OcHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCa, 3a1a4 U
MeToAbl pacuera. [I[puHINIIBI yCTPOMCTBA CIYCTUTENEN U
MBUIEOCATUTENBHBIX KaMep.

Pa3nenenuie HEOMHOPOIAHBIX CUCTEM OCAXIECHUEM B 0JIE
JEHCTBHS LIEHTPOOCKHBIX CUJT. XapaKTEPUCTUKH U
MIPUHITUIIBI CO3aHUS IIEHTPOOSKHBIX Cuil. DakTop
pasnenenus. llukiaoHupoBaHue U HEeHTPUPYTUPOBAHUE
HEOAHOPOAHBIX cucTeM. OCHOBHBIC TUIIOBBIC
KOHCTPYKIIUHU ITUKIIOHOB ¥ OTCTOMHBIX TEHTPUYT,
YCTPOWCTBA U XapaKTEPUCTUKH UX PaOOTHI.

Pa3nenennie HEOMHOPOIHBIX CUCTEM OCAXIEHUEM B I10JIE
JEUCTBUSA PIEKTPUUECKUX CHII. DU3NYECKHE OCHOBBI
IIPOLIECCOB pa3/IEIeHNs HEOJIHOPOAHBIX CUCTEM B
anekTpuyeckoM mnose. CriocoObl co3aaHus
HEOAHOPOAHBIX DJIEKTPUUYECKUX TTOJIECH.
[IpuHnMIManTBEHBIE 0COOEHHOCTH KOHCTPYKITHI
ANEKTPOGUITBTPOB, IITEKTPOIU3EPOB U
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AIIEKTPOJIETUAPATOPOB.

Paznienenue HEOTHOPOIHBIX CUCTEM (PHIIBTPOBAHHEM.
dusnyeckas CyImHOCTb, BUBI K METO/IbI (PMIIBTPOBAHMUSL.
CrniocoOpbl co31aHus IBUKYILEH CHIIBI IPOLIECCOB
¢unpTpoBanust. OCHOBHOE ypaBHEHHE (HITPOBAHUS U
€ro aHaJINU3 C TOYKH 3PEHUS MOBBIIICHUS YPPEKTUBHOCTH
npouecca. Kiaccnukanys TpoMBIIIIICHHBIX
(GUIBTPOBANBHBIX YCTAHOBOK U UX OCHOBHBIE
XapaKTEePUCTHKH: (PHIBTPOBAIBHBIC YCTAaHOBKH,
paboTarolye 1Mo/ JaBJICHUEM U 1101 BAKYYMOM,
bunpTpyromue neHTpudyru.

OunbTpOBaAIEHBIE IEPETOPOIKU: OCHOBHBIE THUIIBI U
TpeOOBaHUs, IPEABSABISIEMBIC K HUM.

3.2

4.1

4.2

OcCHOBHBIE CITOCOOBI U
METO/bI I/IHTCHCI/I(l)I/IKaL[I/II/I
IIponueCCOB pa3aACICHUA
HCOAHOPOAHBIX CUCTEM

Tennoo6MeHHbIE PoLECCHI U
TenuoBsle IpoLecch B
XMMHMYECKON TEXHOJIOTUH, UX
pOJIb U 3HAYECHUE B
IIPOBEJICHUU XUMUKO-
TEXHOJOTUYECKHUX IIPOLECCOB

TenmoBbie OanaHChI

Krnaccudukanus, o0cHOBHbIE XapaKTEPUCTUKH U METO/IbI
pazzeneHus HeOJHOPOAHBIX cUcTeM. VX poib B
XUMHYECKON TexHOoJIoTuru. OCHOBHBIE MTapaMeTphl
rpolecca pa3IeieHusl )KUIKUX HEOJHOPOJHBIX CUCTEM.
OcaxeHue B 1moje JeHCTBUS CHII TSKECTU U O]
JEHCTBUEM IEHTPOOCIKHBIX CHIL.

annaparbl
Kinaccugukanus crnoco0oB nepeHoca TeroThl.
CranuoHapHbIi U HECTAIMOHAPHBIN ITPOIIECCHI
teronepenoca. OCHOBHBIC MOHATHS, ONIPEACIICHUS U
Tero(u3nUecKrue CBOMCTBA BEIIECTB: TEMIIEpaTypHOE
10JIe, TEMIIEPATYPHBIN TPAAUEHT, TEMJIOBON MOTOK,
TEIIOEMKOCTbD, SHTANBINSA, TETIONPOBOAHOCTD U
TEMIIEPaTypOIPOBOIHOCTD. JIBIXKYIIIHE CHIIBI TTPOLIECCOB
teruiooOMena. TeroBoe paBHoBecue. OCHOBHBIE 33/1a4U
CTAaTUKHU U KUHETUKHU MPOIIECCOB TETIOOOMEHA.
Ha3nauenue, 11e11b 1 METO/IBI COCTABJICHUS TETIIOBBIX
OanaHcoB. Byl TenaoBbIx OanaHCcoOB AJis pa3IMUHbIX
TEII000MEHHBIX TPOIIECCOB.

4.5

Temmoornaua

Temnoornaya B ycloBUsX €CTECTBEHHOU U
BBIHYKJICHHON KOHBEKIIMU 0€3 U3MEHEHUS arperaTHoro
COCTOSIHUA TeIuIoHOcuTeNel. OCHOBHAsA LENb U
MIPUHLIMIIBI pacyeTa KUHETUKHU ITpoLiecca.

Temnoornada npy H3MEHEHUH arperaTHOrO COCTOSIHUS
TEIUIOHOCUTENEH (KOHAEHCallKs TapoB U KUIIEHUE
XKuJKocTel). OCHOBBI pacueTa KUHETHKH MpoLecca.

4.7

4.8

Temnonepenaua

TennooOMeHHbIE anmapaThl

OcHOBHOE ypaBHEHHE TEIUIONEPEIayu P MOCTOSHHBIX
Y TIEPEMEHHBIX TeMITepaTypax TeTUIOHOCUTENCH.
[TpuHNHIB pacyera KodhHUIMEHTOB TEIIONEPEIadH.
JIBrKyIas cuiia mpoIeccoB TEIIonepe1adn.
[IpakTHueckoe UCIOIb30BAHNE YPABHEHUS
TEIJIONepeIad B IPOSKTHBIX M TIOBEPOUHBIX pacuéTax.
Knaccudukanms TemiooOMeHHBIX anmnapaToB, UX
KOHCTPYKTHUBHBIE XapaKTEPUCTUKUA U OCOOCHHOCTH
MPaKTUYECKOT0 MX UCIOJIb30oBaHusA. Karamoru na
TerI000MeHHYI0 anmapaTypy. OCHOBHBIE METOBI
TEIJIOBOTO pacyeTa TETUIOOOMEHHBIX alapaToB:
MPOEKTHBIN, TEXHOJIOTMYECKUN U TOBEPOUHBII pacyeThl.
OCHOBHBIE TCHICHIIMN COBEPIIIEHCTBOBAHMSI
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KOHCTPYKLHUN TEIIIOOOMEHHBIX amnmnapaToB.

4.9

5.1

BrimapuBanne

MaccooOMeHHbIe Mponecchl U
Macconepenaua

Ha3nauenue u cyniHoCTh POLECCOB BbIIaPUBAHUS.
JBrkymas cuiia npotecca. OTHOKpATHBIN 1
MHOI'OKPATHBIN ITpoliecchl BbinapuBaHus. OCHOBHBIE
TUIIOBbIE KOHCTPYKIIUU BBIMAPHBIX allapaToB U CXEMBI
BBINAPHBIX YCTAHOBOK. MaTepuaabHbIi U TEIIOBOU
OanaHchl mporeccoB BeinapuBanus. [lonarus o
pacroyiaraeMoi 1 o0I1el oJIe3HOM Pa3HOCTH
TeMIiepaTyp. Busbl TemneparypHbIX MOTEPh B BBIMAPHBIX
yCTaHOBKax. PacnpeneneHue 1none3Hoi pasHocTu
TEMIIEPATyp MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK I10
Koprycam. MeTOuKH TEIUIOBBIX pacy€TOB U
OTIpeJIeJIeHUE TeMIIePaTYPHBIX PEKUMOB paObOTHI
BBINIAPHBIX YcTaHOBOK. OCHOBHBIE MPUHIIUIIBI TOI00pa U
ONITUMH3AIMH PAOOTHI BHITAPHBIX AIapPaToOB U
YCTaHOBOK B 11eJIoM. BcmomorarensHoe 00opynoBaHue.
OcHOBHBIE METO/IbI MTOBBIIICHUE (PPEKTHBHOCTH
MIPOLIECCOB BBIMAPUBAHUS B XUMUYECKON U IPYTUX
CMEXXHBIX OTPACISIX POMBIIIJIEHHOCTH.

anmnaparsbl

VYpaBHeHUs Macconepeaayu, ONpeaeIeHIE CPETHNUX
JBUKYIIHMX CUJI IpOLEccOoB Macconepenadyu. OCHOBHBIE
KMHETUYECKHUE MOKa3aTeNlu IpoLiecca Macconepeaadn u
METOJIbI UX pacyéra: kKod(PUIMEeHTH Maccornepeaayu, B
T.4. 00BEMHBINA KOAPPUITUEHT Macconepeaauu, OOIIHe 1
yactHble yncna equnull nepeHoca (OYEITL u YEIT) u
BbicoThl equHul nepeHoca (OBEII u BEII). Ilonstue n
ONpeJIEJICHUE TEOPETUUECKOM CTYIIEHU U3MEHEHUs
KOHIICHTPALlU{ UIIM TEOPETUYECKOM TapesiKu, BbICOTA
SKBHUBAJICHTHAsI OJHOW TEOPETHYECKOMN CTYNEHHU
M3MEHEHUs KOHLIEHTPALUK NN OJTHON TEOPETUUECKON
Tapenke. J{elicTBUTeNbHAs WIN pealbHasi CTYIEHb
W3MEHEHUS KOHIEHTPALNI WIN JCHCTBUTEIbHAS
tapenka. O0uuit K03 PUINEHT MOJIE3HOTO ACHCTBUS
Tapenaku U KodpduiueHt s¢pdexruBHOCTH 10 MapdpH.
Ornpenenenre KHHETUYECKON KPUBOH Tpoliecca
Maccolepeiayn.

2.5

2.4

OcHOBHBIE 3aKOHOMEPHOCTH NMPOLECCOB U 001I1e MPUHIUINBI PacyeTa annapaTon

XMMHY€CKOH TEXHOJIOTHH

Pasznenenue HEOAHOPOAHBIX CUCTEM

CxxaTue U pa3pe’keHue ra3oB

TpancnoptupoBanue
KUIKOCTEN U Ta30B

OcHOBHBIE XapaKTEPUCTUKH MPOLIECCOB CHKATHUS T'a30B,
kiaccudukanus komrpeccopos. TepmoauHaMuyeckue
OCHOBBI IIPOIIECCa CHKATHUS, CTETIEHb CKAaTHsI U €€
IIPEJEIIBL, ONIPEIEIEHUE MOIHOCTH KOMIIPECCOPOB.

Y CTpOoHCTBO OCHOBHBIX TUIIOB M MPUHIIUITBI PaOOThI
MOPIIIHEBBIX, IEHTPOOEKHBIX, BAHTOBBIX U OCEBBIX
KOMITPECCOPOB. MHOrOCTyIeHYaTOEe CXKATHE.
CpaBHuTENbHAsA XapaKTEPUCTHKA KOMIIPECCOPOB.
BakyyMm-HacoChl B XUMHUYECKOM MPOMBIIIIIEHHOCTH.
Hacocbl 1 BeHTUIISATOPBI, UX KiIacCupUKaLus U
OCHOBHBIE XapaKTEPUCTUKHU. Y CTPONCTBA U IPUHIUIIBI
paboThI MOPUTHEBBIX, LIEHTPOOEKHBIX U OCEBBIX MAalIHH,
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MEeTOMKa MoA00pa HACOCOB U BEHTHIIATOPOB. OO011ee
IIPEICTaBIICHUE O APYIUX TUIIAX HACOCOB U IPYTrUX
CHoCc00ax MepeMeIICHHS KUIKOCTEH.

2.3

I'mpponunamuka

[Ipenmer u 3a1a4u r’UAPOAMHAMUKY - HAYKH O
3aKOHOMEPHOCTSX MOBEACHUS JBUKYIIEHCS KUAKOCTH.
BHyTpeHHss 1 BHEIIHSASA 3a/1a41 MMIPOAUHAMUKY.
Cwmemannast 3a1a4a. [IoHATUSA O CKOPOCTAX IBUKEHUS:
JIOKaJIbHAasl U CpeAHsist ckopocTu. Metosl Jlarpanxa u
DOlinepa AJi ONMCAHNUS KUHEMAaTUKU KUAKUX CPeNl.
IIpencraBneHue o NOTOKE JKUAKOCTH KaK MOTOKE
3JIEMEHTAPHbBIX YACTHIL: IMHUS TOKA, FIEMEHTapHas
cTpylika (TpyOKa Toka), moTok. [Tosie ckopocTteii.
CranuoHapHBI U HECTALIMOHAPHBIM TOTOKU. 3aKOH
BHyTpeHHero Tpenust Hetorona. HeroToHOBCKME 1
HEHBIOTOHOBCKHE JKUJKOCTH, OOIIasi XapaKTepUCTUKA
PEOIOrMYECKUX CBOWCTB HEHBIOTOHOBCKHUX JKUIKOCTEH.
Bs3K0CTh )KHIKOCTH M €€ pU3UIecKast CyIIHOCTb, KaK
Mepa OLEHKHU MepeHOoca KOJIMYECTBA ABHKEHHS.
OcCHOBHbIE XapaKTEPUCTUKH JIBUKECHUS JKUKOCTEH:
CKOPOCTb ITOTOKA, 00bEMHBIN U MACCOBBIM PACXOIbI.
l'unpoauHamMuyeckue pekuMbl TEUEHUS KUIKOCTEN B
YCIIOBUSAX BHYTPEHHEW U BHELIHEH 3a1a4
ruapoauHaMuku. OnbIT U unciio PeliHonbaca.
Omnpenenstomnii reOMeTpUYECKUN pa3Mep B yCIOBUAX
BHYTPEHHEH U BHEIIHEH 33]1a4d THIPOJIUHAMUKH:
TMJIPABINYECKUN paJnyC, SKBUBAICHTHBIN AUaMETp U
np. O0uue XapakTepUCTUKU JIAMUHAPHBIX U
TypOyJIEHTHBIX IOTOKOB HJIKOCTH.

OcHOBHbIE YpaBHEHHS TUAPOAUHAMUKH:
muddepeHnranbHble ypaBHEHHS HEPa3phIBHOCTH MOTOKA
U nBrKeHus xkuakoctu HaBbe-Ctokca u Ditnepa, ux
IIPaKTUYECKOE IPUMEHEHUE B BOIIPOCAX
TUApOIMHAMUKU. Paznuunble popmbl 3anucu
nudQepeHInanbHbIX YPAaBHEHUH IBUKEHUS XKUKOCTH
HaBbe-Crokca. OCOOEHHOCTH TeUEHUsI BUXPEBOI
KHUAKOCTU. Y paBHEHUE bepHym 1 onucaHus
TEUYEHUS WJCANIbHBIX U PEATbHBIX KUIKOCTEH — KaK
YaCTHBIN ClTy4yail BeIpaKeHHs 00IIero 3aKoHa
COXpPAHEHHUS SHEPTUU JIBUKYIIEHCS KUKOCTH.
IIpencraBnenus o TypOyIEHTHBIX MOTOKAX KHUJIKOCTEH.
CrpykTypa TypOyJeHTHBIX TOTOKOB MHTEHCUBHOCTD U
MacmTal TypOyJIeHTHOCTU TypOyJIeHTHas BA3KOCTb.
Oco0eHHOCTH TeUeHHUs Ia30B: U30TEPMHUUECKHUN U
HEU30TEPMUYECKUI TIOTOKHU T'a30B, TEYEHUE T'a30B C
y4€TOoM (akTopa C)KUMAaEMOCTH.

DneMeHTBl TEOPUHU TUAPOTUHAMUYECKOTO TO100US.
IMuapoamaamudeckoe nomoobwue. [TogobHoe
npeoOpa3oBaHue YpaBHEHUH IBMKEHUS KUIAKOCTH
HaBse-Crokca. OCHOBHBIE M IPOU3BOIHBIE KPUTEPUHU
THJIPOAMHAMHUYECKOTO 1M0100us1, MOAU(DUIIPOBAHHbIE
KpuTepuu noaodus. OnpenensiemMble U ONpenestolie
kputepun. OCHOBHBIE THIIBI KPUTEPUAIBHBIX YPAaBHEHUN
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JUTSl peIIEHUs] OCHOBHBIX 3a/1a4 THIPOJIUHAMUKH.
[TpubnmxEéHHOEe MOIENUPOBAaHUE B THIPOAMHAMUKE.
OcHOBHbBIE IPUKJIAJIHBIC 33140 TUIPOJINHAMUKU:
N3mepenne TMHAMUYECKOr0 Hanopa, CKOpOCTH
JBIKEHUS U 00BEMHOTO pacxo/1a )KUJIKOCTeH (TpyOKH
[Tuto u IMuto-Ilpanaris), pacxonomMepbl IOCTOSHHOTO U
[IEPEMEHHOT0 NIEPENa 0B JIaBICHHUS.

TeueHrne HbIOTOHOBCKHX KUJIKOCTEN B LIMJIMHAPUYECKUX
TpyOax u KaHauax:

JlamuHapHOE TeueHue, 3aKOH PaclpeAeIIeHUs] CKOPOCTEN
Crokca u ypaBHenue I'arena-Ilyaszeitsist. OCHOBHbIE
XapaKTePUCTHKU pacdyéra TypOYICHTHBIX TSUCHH.
XapakTepUCTUKHU TEUEHUSI HEHbIOTOHOBCKUX KHUJIKOCTEH
B LIWIMHAPUYECKUX KaHanax. [ uapaBindeckoe
COIPOTHUBIIEHUE TPYOOIPOBOIOB U AINIapaToOB: MOTEPU
Haropa Ha TPEHHUE U IIPEOI0JICHUE MECTHBIX
conpotuneHuil. Pacuér tpy0onpoBo1oB 1
TPAHCIIOPTUPOBAHUS KUJIKOCTEM: MTPOCTHIE
TPYOOIIPOBO/IbI, Pa3BETBIEHHBIE TPYOOIIPOBOIBI U
TpyOOIIPOBOIHBIE CUCTEMBI C TYTEBBIM U TPAH3UTHBIM
pacxoaoM kuakoctu. OCOOEHHOCTH pelIeHHs 3a/1a4 110
pacuéry razonpoBo/ioB. 3aKOHOMEPHOCTH UCTEUEHHUS
KUJKOCTEH Yepe3 OTBEPCTHUsl, HACAIKU U BOJOCIUBBI IPU
MOCTOSSHHOM M IEPEMEHHOM YpOBHAX. ['mapoanHamuka
MJIEHOYHOI'O TEYEHUS KUAKOCTEH. J[BH>KEHHE )KUIKOCTEN
Y Ta30B 4e€pe3 HENOABUKHBIE CIIOU 3€PHUCTBIX
MaTepuasoB U HacaaokK. [ uapoauHamuka 6apboTaxa.
M'uapoamHamMuKka 1MceBA00KIKEHHBIX (KUTIAIINX ) CTOEB
TBEPIBIX JUCHEPCHBIX MaTepHasioB. [ nuapoanHamMuka
JIB>)KEHUE TBEPJIBIX TEN B )KUIKOCTSX.
JucnieprupoBanue KUAKOCTEN: HA3HAYEHUE U OCHOBHBIE
crocoObl aucneprupoBanus. lpodienue u
KoaJjiecueHuus kanenb. ['mapaBnuueckuil yaap B
TpyOOIpOBOJaX: MPUPOIa THIPABINYECKOTO yaapa,
CKOPOCTb paclpOCTPaHEHMS yIapHOW BOJIHBI, BIIMSIHUE
THUAPABIMYECKOTO yAapa Ha TPAaHCIIOPTUPOBAHUE
KHUJKOCTEH TI0 TPYOOIIPOBOaM, MEPhI IPEIOTBPAIIICHHS
BO3HHUKHOBEHHUS I'MIpaBINYECcKOro yaapa. OCHOBHbIE
XapaKTEPUCTUKU KaBUTALIUH.

5.6 = MaccooOmenHbie poriecchl B OO011IMe CBeICHU O MPOIIeccax ¢ y4acTUEM TBEPIOM
CUCTEMaX >KUJIKOCTh-TBEPAOE: = (ha3bl: OCHOBHbIE 3aKOHOMEPHOCTH MPOIIECCOB
asicopOITus, MOHHBI 0OMEH, MaccorepeHoca B TBEPIOM v BHEITHEH (a3ax, ypaBHEHUs
pacTBOpEHUE U muddy3un 1 MaccooTaaun. Y paBHEHHE
KPUCTAJUTU3ALINS MacCOIPOBOIHOCTH.

5.5 | JKunkocTHas SKCTpaKIus Kpatkue cBenenus u o0mas XxapakTepuCcTHKa MPOLIECCOB

AKCTPAKIUHU B CUCTEMAX KUIKOCTb-KUIKOCTD.
PaBHOBecue B cucTeMax KUIKOCTb-KUKOCTb, H30TEPMBbI
SKCTPaKIUHU U TPEYTOJIbHbIE AUATPAMMBI.
MarepuanbHblii OanaHc npolecca XHUIKOCTHON
9KCTPaKIUU U OCHOBHbIE KHHETHYECKHE
3aKOHOMepHOCTH Inporecca. CriocoObl MPOBeAEHUS
SKCTPAKIUU U OCHOBHBIE THUIIBI SKCTPAKIIMOHHBIX
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anmnapatoB. [[pUHIMIIBI TEXHOJIOTUYECKOTO pacuéra
3KCTPAKTOPOB.

5.4

[Ieperonka (mpoctast u
CJIOXKHAs)

DU3NKO-XUMUYECKUE OCHOBBI IIPOLIECCOB
MaccolepeHoca B CUCTeMaXx KHUJIKOCTh-Tap.
TepMonnHaMuyeckoe paBHOBECHE B cucTEMax (IIPaBUIIO
(a3 I'n66ca u 3akoH Paymst). UneansHbie 1 HenieaabHbIE
cucteMbl. OCHOBHbBIE TUIIBI OMHAPHBIX cMecei (10
nanHbeIM Topmanna). OcHOBOIONIAralOIINE 3aKOHbI
neperouku Konosanosa u Bpesckoro. @a3oBbie
JarpamMmbl COCTOSTHUM (t-X-Y, Y-X U oHTajbnuiiHas h-X-
y JrarpaMMbl) OWHAPHBIX CMECEH.

[Ipocras neperonka. Buasl mpocToi neperoHku
(mpocrasi, ppaknuonHasi, ¢ nediermanueii u 6e3
neduierMaiym, ¢ BOASHBIM apOM H UHEPTHBIM
HocHTeneM). MaTtepuanbHbIii 6aTaHC U OCHOBHBIE
MOKa3aTesu mpoiiecca

Crnoxnas neperonka (pexruduxanus). OnpeneneHue u
(U3UKO-XMMHYECKHE OCHOBBI PEKTU()UKAIIHOHHOTO
pazaenenus Kuakux cmeceil. CXxeMbl yCTaHOBOK
HEMpPEepPHIBHON U MEPUOINYECKON PEKTU(DUKALINU.
[IpuHIMIIBI COCTaBIEHUSI MATEPUATILHOTO U TEIJIOBOTO
6anancoB. OCHOBHBIE TTOKA3aTENH Mpoliecca
pextudukanyn: GprerMoBoe yucio U k03P PUIreHT
nutanus. ['paduueckoe npeacrapieHue npoiecca
pexTuduKanuy Ha t-X-y quarpamme.

HenpepriBHast pextudukanysi OMHApPHBIX CMeceid,
MaTepUaIbHbIA U TEIJIOBOM OaslaHChI
pexTu(UKAIMOHHON ycTaHOBKU. OCHOBHbBIE
XapaKTepUCTHUKU Mpoliecca peKTU(PUKALUY U ypaBHEHUS
JUHUNA paboumnx KOHLEHTpaluii ¢a3. daermMoBoe yucio,
€ro MUHUMaJIbHOE U ONTUMaJbHOE 3HaueHne. OCHOBHbBIE
HKOHOMHYECKHUE MOKa3aTeNu Mpoliecca peKTUPHUKALINUH.
Bnusinue ¢germoBoro yncia Ha XapaKTepPUCTUKH
pPeKTU(UKAIIMOHHBIX KOJIOHH U TIpolecca
pextudukanui. OCHOBHBIE CITOCOOBI MTUTAHUS
PEKTHU(PHUKAIIMOHHBIX KOJIOHH: CLIOCOOBI OPOILICHUS
KOJIOHH, CIIOCOOBI BBOJIa UCXOQHON CMECH, CITOCOOLI
MUTAHUS KOJIOHH MTapoM.

OCHOBHBIE METOJIBI 1 OCOOEHHOCTH TEXHOJIOTHYECKOTO
pacuéra peKTH(PUKAIMOHHBIX KOJOHHBIX allapaToB U
noAdop BcmoMmoraTenbHOro obopyaoBanus. CriocoOb
MHTEHCU(UKAIIMH [TPOLIECCOB PEKTHU(PHKAIINH.

OO61ue cBeIeHNs U OCHOBHBIE XapaKTepUCTUKA
MEPUOINYECKON PEKTH(PHUKAIINY, PEKTU(DUKAIIH
MHOTOKOMIIOHEHTHBIX CMECEH, a3€0TPOMHBIX CMecel U
Ip. DKCTPAaKTUBHAS U a3€0TPOITHAsS PEKTHU(PHUKAIIHSL.

5.2

OcHoBBI pacueTa
MacCOOOMEHHBIX aIlapaToB

OCHOBHbBIE TUIIOBBIE KOHCTPYKIMH annapaToB
KOJIOHHOT'O THIIA: MaCCOOOMEHHBIE alIaparsl ¢
(UKCUPOBAHHOM U CO CBOOOIHOM OBEPXHOCTHIO
KOHTakTa (a3, INIEHOUYHbIE MaCCOOOMEHHBIE alnaparhkl.
OO111e MpUHIUIBI ONIPEeNICHHs U pacyeTa pexKUMHO-
TEXHOJIOTUIECKUX MTapaMeTPOB pabOTHl M HAXOKICHUS
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OCHOBHBIX T'€OMETPUUYECKHX Pa3MEPOB KOJOHHBIX
anrmaparoB: IMaMeTpa U BBICOTHI KOJIOHHBIX aIllapaToB.
[IpencraBnenus o0 ONTUMATIBHBIX THIPOAMHAMUYECKUX
pexuMax paboThI anmapaToB. MakpoIKOHOMHUKA
MaccOOOMEHHBIX ITPOLIECCOB.

11

1.2

Brenenue. [Ipeamer u 3agaun
Kypca NpoleccoB U anmnapaToB
XUMHAYECKOH TEXHOIOTUU

TeopeTnyeckre OCHOBBI

[IpenmMer u 3agaun Kypca IpOLECCOB U alIapaTroB
XUMHYECKOH TexHonoruu. O0mmue cBeeH s 0
IIpoLeccax XMMHUYECKON TEXHOJIOTHH. 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM XUMUYECKON U JPYTUX
CMEXKHBIX C HEH OTPACISIMU IPOMBIIUIEHHOCTH, UX
OCHOBHBIMH OOLITMMH XapaKTEPUCTUKAMU U
pobyeMaMy, a TakK )K€ BO3MOXHBIMH ITyTAMHU MX
peuieHnsa. MecTo 1 poJib IPOLECCOB U alnapaTroB
XUMHMYECKON TEXHOJIOTUU B COBPEMEHHOM MHUPE
XUMHUYECKON IIPOMBINUICHHOCTH. KpaTkas
XapaKTEepUCTHKA NPEIMETA U 3aJa4l JaHHOU
JUCLUIUIMHBL U €€ poJIi B JI€JI€ MOATOTOBKU
BBICOKOKBAIM()UIIUPOBAHHBIX CIELUAINUCTOB IS
OTE€UYECTBEHHON IIPOMBILIEHHOCTH B YCIIOBUSAX
MHOT'OYPOBHEBOI CHCTEMBI BBICILIEI0 00pa30BaHMSL.
Kpatkue ucrtopuueckue cBeJIeHUS O Pa3BUTUU U
CTaHOBJICHUH Kypca IIPOLIECCOB U aIllapaToB
XUMHUECKOM TexHosoruu. O01ue cBeieHus o
MOJ0OHBIX TUCIUILIMHAX 3a pyOexkoM (B CLLA,
BenukoOpuTtanuu u ap. ctpaHax). OCHOBHbIE
METOI0JIOTHYECKUE TIPUHLIUIIBI U3YYEHHsI JAaHHOTO Kypca
B ycloBUsX MHCTUTYTa NPUPOAHBIX PECYPCOB
HanumonaneHoro uccienoBatesnbekoro ToMckoro
MOJINTEXHUYECKOT0o YHUBepcuTera. OCHOBHBIE
TpeOOBaHUS K YPOBHIO 3HAHU CTY/AEHTOB 10 TAKUM
KPUTEPUSIM, KaK «3HATh», KYMETbY», «UMETb
MPEJCTABICHUE» U «BJIAJIETh)» B 00JIACTH TaKUX
(yH1aMEHTaJIbHBIX €CTECTBEHHOHAYUHBIX U
o01enpopeccHOHATbHBIX JUCIUIUIMH, KaK BBICILIAS
MaTeMaTHKa, pU3nKa, TEOpeTHUecKas U MPUKIaTHas
MEXaHMKa, TEXHUYECKas U XMMHUUYECKasi TEPMOAVNHAMHUKA,
oOu1ast 1 HeopraHU4ecKast XUMHs, OPraHu4eCKOl XUMHUSI,
¢bu3nvecKkoil Xumusl, KOJUIOUAHAs XUMUS, UHKEHEPHAs U
KOMIIbIOTEpHas rpaduka, MHPOpMaTHKa, KOMIIbIOTEPHBIE
TEXHOJIOTHH U JIp..

Krnaccugukanys 0oCHOBHBIX MTPOLIECCOB U alapaTtoB
XUMHYECKON TEXHOJIOTUU. POJIb M B3aMMOCBSI3b TUIIOBBIX
MIPOLIECCOB B XUMHUYECKOM TeXHOJIOruu. HenpepriBHBIE U
nepuoaudeckue npoueccel. CrannoHapHble U
HecTalmoHapHbIe Tporecchl. [lonst ckopocTei,
TEMIEPATYp U KOHIIEHTPALMil B CTALlHOHAPHBIX U
HeCTallMOHapHBIX Npolieccax. OCHOBHbIE MPUHLHUIIBI
COCTAaBJIEHUS] MATEMAaTUYECKUX OMMCAHWUMN, aHAJIN3a U
pacuera THIOBBIX MTPOLIeccoB U amnmnapatoB. OCHOBHbBIE
3a/1a4M CTaTUKU, KHHETUKU U TNHAMUKHA XUMHKO-
TEXHOJOTMYECKHUX MPOIECCOB.

3aKOHBI COXPAHEHHUS MAcCChl, JHEPTHH U UMITYJIbCA — KaK
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2.1

5.10

MPOLECCOB XUMUYECKOU
TCXHOJIOTHUUA

OCHOBBI COCTaBJIEHHUS OAJIaHCOBBIX YPaBHEHMI
(MaTepuanbHBIX U TEIUIOBBIX 0aJlaHCOB, OaTaHCOB
JEHCTBYIOIUX HAa CUCTEMY CHJI U OajlaHca KOJIMYecTBa
neuxkeHws ). OCHOBHBIE THIIOBBIC YPaBHEHUS OaJIaHCOB
MAacChl, TEIUIOTHI U KOJIMYECTBA JBUKEHHS (METOJIbI UX
COCTaBJICHUSI, LIEJIN U CIIOCOOBI perieHust). Y paBHEHUS
JIUHUAN pab0YnX KOHIICHTPALIHH.

3aKOHBI TEPMOJIMHAMUYECKOT'O PABHOBECHS — KaK
OCHOBBI OIIPE/ICIICHUS YCIIOBUHM TIEpeHOCa MACCH,
SHEPIUU ¥ UMITYJIbCa (BO3MOXKHOCTH U HAIIPABIICHHS
nepeHoca, npeaes NpoTeKaHus MPOIECCOB MEPEHOCca, X
JOBIKYIIKME Cuiibl). OCHOBHBIE 3aKOHBI
TEPMOAMHAMHYECKOTO PAaBHOBECHS: THIPOMEXaHUUECKOE
U TEIJIOBOE PaBHOBECHE, MeK(ha3HOEe paBHOBECHE:
npaBuiio ¢a3 ['m606ca, 3akons! JanpToHa, ['eHpu n
Payms.

3aKOHBI IEpPEHOCa MACChI, YHEPTUH U UMITYJIbCA B
CIUIOIIHBIX CPE/ax — KaK OCHOBBI aHAJIN3a U
MOJIETTUPOBAHUS THUIOBBIX MIPOLIECCOB XUMUYECKOU
TEXHOJIOTHH U aHAJIOTHs 3THX Ipouecco. OnpeneneHue
IJIOTHOCTU MTOTOKOB MAacChl, JHEPTUU U UMIYJIbCA, KaK
OCHOBBI OIPEIeNICHIS] HHTEHCUBHOCTH MPOTEKAIOIINX
XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB U B KOHEYHOM
UTOTE - IPOU3BOIUTEIBHOCTH aIlapaToB.
Juddepennnanbabie ypaBHEHUS, OMUCHIBAIOIINE OIS
CKOpOCTEH, TeMIEPATYp U KOHUEHTpaUuil. AHaIOrust
MeXay HUMH. MeTOo/Ibl aHaIn3a 3TUX YPaBHEHHIA.

VY cnoBus aHAIUTUYECKOTO PEIEHUs
nuddepeHMaIbHbIX ypaBHEHUH] (YCIOBHS
OJIHO3HAYHOCTH).

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

OCHOBBI THUPABIUKH

Cymika

Bsenenue B runpasnuky. IIpenmer u 3agaun
TUAPABIIMKY - HAYKH O 3aKOHOMEPHOCTSX IOBEICHHUS
xuakocteid. OCHOBHBIE MMOHATHS, TEPMHUHBI 1
ONPEIEICHUSA: CUCTEMBI KOOPAUHAT:
TUAPOJUHAMUYECKHE ITOHATHS TOUYKH, DIEMEHTAPHOT O
o0beMa, 3JIeMEHTapHOM MOBEPXHOCTH, 3JI€MEHTapHON
yactuubl. Kiaccudukanus cui, 1eHCTBYOIUX Ha
XKUAKOCTh. CKaJIIpHBIE U BEKTOPHBIE BETUYHHBI.
[Ipencrasnenue o rpanuenre. [Ipeacrasienue o
KHUAKOCTAX KaK O CILIOIIHBIX cpefax. KanenbHble u
yIpyrue XuaKkocTH. MneanbHas u peanbHas KUIKOCTb.
OcHoBHbBIE (PU3NUECKHE CBOHCTBA KHJIKOCTEH:
IUIOTHOCTH U YAEJIBbHBIN BEC, CKUMAEMOCTh, CBOMCTBO
KUJKOCTU K PaCIIMPEHUIO, IOBEPXHOCTHOE HATSKEHHUE.
[ToHsATHE O KPUTHUECKUX MapaMeTpax: KpUTHYECKas
TeMIIepaTypa, KpUTUYECKOE AABICHUE U KPUTUYECKUI
00BEM.

Omnpenenenue npoliecca CyIKky, 00Ias XapakTepucTuKa
rporecca 1 006J1acTH puMeHeHusl. MeTo/Ibl CYIIKH.
OcHOBHBIE 337ja4l CTATUKU ¥ KUHETHUKH IIpoliecca.
JInHaMyKa ¥ TEXHOJIOTHS IIPOLIeCcCa CYIIKU BIAXHBIX
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Matepuainos. Kiaccudukanus npoueccon Cymku.
CriocoOBbI CYIIKH BIIAXKHBIX MAaTEPHAIIOB: KOHBEKTHBHAS
CylIKa, CyOJIMMalMOHHas CYyIKa, paJualioOHHas CyIlKa,
CyIIIKa TOKaMH BBICOKOM YaCTOTBI, CYILIKa CO CITyTHUKOM,
KOMOMHHPOBAHHBIE CITIOCOOBI.

Craruka nporeccoB cymku. OCHOBHBIE XapaKTEPUCTUKH
BIIQXKHBIX MaTEepPHAaJIOB Kak 00BEKTOB Ipolecca
BeICyIIMBaHUs: Knaccudukaius BIaKHBIX MaTepUAIOB,
(hopMBI CBsI3U Biaru ¢ TBEPIBIM MaTEpUaIoOM, OCHOBHBIE
BUJIBI BlIaru. PaBHOBecue ¢a3 npu cymike. JBrkymime
CHJIBI MPOIIECCOB NIEPEHOCA BIIar BO
BHYTpUIU((Y3HOHHON ¥ BO BHELITHE MDD Y3HOHHOM
00JacTax mpolecca CyIKH BIIaXXHBIX MaTepHAIIOB.
OcHoBHBIE TETI0()U3UYECKIE CBOMCTBA BIAYKHOTO
BO3/lyXa, IMarpaMMa COCTOSTHUS BIIaXKHOTO BO3/1yXa
Pam3una u €€ ncnosib30BaHKe B MPAKTUYECKUX PAaCUETaAX.
MartepuanbHbIi U TEIIIOBOW OallaHC mpoiiecca
KOHBEKTHMBHOW CylIKH. MieanbHas u peanbHas
KOHBEKTHBHasl cymuika. OCHOBHBIE CTIOCOOBI
KOHBEKTHBHOI'O ITPOLIECCA CYIIKU U pacdy€T MPOLECCOB
CYLIKU 1o quarpamme PamsuHa: mpocTas cylka, cyiika
C MPOMEKYTOYHBIM [IOJIOTPEBOM BO3/1yXa 10 30HAM,
CYIIKa C YaCTUYHON PEeUUpKYIsueil oTpaboTaHHOTO
BO31yXa.

OcHOBHbBIE KHHETUYECKHE 3aKOHOMEPHOCTH MpoIiecca
CYIIIKH: KPUBBIE CYIIKH M KPUBBIE CKOPOCTH TIpOIIecca,
ypaBHEHHE MaccolepeHoca Mnpu CyIuike,
MIPOJOJKUTEIBHOCTD IIPOLECCa.

OcCHOBHBIE BOIPOCHI TEXHOJIOTUHU MPOLIECCOB CYIIKH,
Ka4eCTBO BBHICYIICHHBIX MaTEPHAIIOB.

OcHOBHBIE KOHCTPYKIIMH U MIPUHIIAITB paOOTHI
KOHBEKTHUBHBIX CYIIUJIBHBIX allllapaToOB U OCHOBHbBIE
SKOHOMUYECKHE MMOKA3aTEeNH X IKCILTyaTalllu:
CYIIUIIKH C HETIOJBUYKHBIM WJIH JIBHKYIIUMCS TUIOTHBIM
CJIOM MaTtepuana, CylIHIKU ¢ IEpeMellInBaHuEM
Marepuania, CyIIIKU C KUTISIIIAM CIIOEM,
paclbUIMTENbHbBIE CYIIUIKA U JPYTHE TUIBI CYIIUIIOK.
MeTo/1b1 TOBBIILIEHUS 3PPEKTUBHOCTH MTPOLIECCOB
CYILIKH.

Kypc npakTudecknx/ceMuHapCcKUX 3aHATUN

Ne  HaumenoBaHue pazaesa / Conepxanue
TeMbl JMCIUILTHHBI
3.2 OcHoBHbIE cIIOCOOBI U I'mnpomexaHnueckre METOIbl pa3/IeeHNus CMeCEN.
METO/Ibl UHTEHCU(UKALIUN XapakTepUCTUKU KHUIISILIETO CI0S: TOPO3HOCTb,
IIPOLIECCOB pa3cICHUs KOA(PHUIHUEHT NCEBA00KMKEHUS, THIPABINYECKOE
HCOAHOPOAHBIX CUCTEM COITPOTUBJICHHC, (1)I/IKTI/IBHa${ u )ICI\/'ICTBI/ITGJ'II)HaSI CKOpPOCTE.
Omnpenenenne CKOPOCTH Havaa MCEBJO0KIKEHNS U
CKOpPOCTH YHOCA.
4 | Temnoo0MeHHbIE MPOLECCHl U ANNAPATHI
4.2  TemoBble OanaHChl TemnoBble 6amaHChl, CpeTHSS IBUXKYIAs CHIIA TETIJIOBBIX

IIpOLECCOB, OCHOBHOC YPAaBHCHHUEC TCILIONICPEAAYN.
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4.8

TennooOMeHHBIE anmapaThl

Kpurepuanbubie ypaBHEHUS TEIIOBBIX MTPOIIECCOB, PACYET
TerI000MEHHBIX anmnapartoB. Pemenue 3aga4 o
JY9UCTOMY M KOHBEKTHBHOMY TEIIJIOOOMEHY B TPyOJaThIX
neuyax. TermnoBoi 0agaHC TEIIOOOMEHHHKA.
TennonpoBOAHOCTH OAHOCIOMHOW U MHOTOCTIONHON
I0cKoi cTeHOK. KoadduimeHTs! TeriooTauu mpu
TerI000MeHe 0e3 U3MEHEHUS arperaTHOTO COCTOSTHHS
teronocuteneid. Ko puuenTs! TemnooTnaun npu
TEIJI000MEeHe TTPU KOHACHCAIIMU ¥ UCTIApCHHH.
[Toctpoenne quarpamm Gpa3zoBOro paBHOBECHS HJICATHHON
JBYXKOMIIOHCHTHOM CMECH.

MaccooOMeHHbIe Po1ecChl U

annaparsl

5.1

2.4

2.3

Macconepenaua

CrniocoOnI BeIpakeHHs cocTaBa ¢a3. MarepuanbHbIi
0anaHc MacCOOOMEHHBIX IPOIIECCOB.

Pasznenenue HEOAHOPOAHBIX CUCTEM

TpancnopTupoBanue
KHUJIKOCTEH U ra3oB

I'mpponunamrika

Omnpenenenue conpoTuBiieHUs B TpydbonpoBoaax. Pacuer
MOIIHOCTH MOPIIHEBBIX M HEHTPOOEKHBIX HACOCOB.
Pacder OCHOBHBIX TapamMeTpoB B HACOCAX.

Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI THAPOJUHAMHKH.

5.2

2.1

2.2

OcHoBBI pacyera
MacCOOOMEHHBIX aIlapaTroB

Cpenuss IBUXKYIIas CHUJIa MACCOOOMEHHBIX IPOLIECCOB, €€
OIIpEeIETICHUE, METO/IbI PacueTa MacCOOOMEHHBIX
anmapaToB. MarepuanbHblii OanaHc npouecca abcopOrmy,
pacuer HacaJl0uHbIX U Tapeab4yaThiXx abcopOepoB.
MarepuanbpHbIil 1 TEIUIOBOI OanaHc mporecca
peKTI/I(bI/IKaIII/II/I, PacCUCT 4KuCiia TApCJIOK U BBICOTHI HACAJIKHN
KOJIOHHBIX amnmaparoB. PacueT MUHHMMaNbHOTO U
IeHCTBUTENBLHOTO (priermoBoro uucna. OnpeneneHue
YHCIIa TApEJIOK M0 KHHETHYECKON KpuBOi. MatepuanbHbIi
U TEIUIOBOI1 OalaHe mporiecca CyIIKH, AuarpaMma
Pam3una. Pacuer npouecca SKCTpakIMK B CHCTEME
KHUIKOCTb-)KMJKOCTh B KOJIOHHBIX aIlliaparax.

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

OCHOBBI TUPABIUKH

I'mppocratuka

O3HakoMJICHUE C Pa3JIMYHBIMU CUCTEMaMU ETUHUIL
n3MepeHus: GU3NYeCKuX BeTU4HH. BeipaxeHue
KOHIEHTPALHU CMECEN B Pa3JIMYHbIX €IMHUIIAX
n3mepeHus. CBOMCTBA KUIKOCTHU: TIIIOTHOCTb,
CKUMAEMOCTh, PaCIIUPEHHUE.

Pemenue 3aga4 Ha OCHOBHBIE 3aKOHBI THIPOCTATHUKHU.
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