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Y,llK 66.01 (07) 

06I1J,8JI XHMH'IeCKWI TeXHOJIOrIDl: MeTO~ecKHe yxa38R1f.( / COCT. 

H.A.CremmoB, 3.JI.AKHM; rOYBITO CIT6ITYPIT.- CII6., 2008.-28 c. 
,"' .•. 

Y'le6H()OOMero~ecKHe yKa3aHID1 conepxar peKOMea,naIU!H no OCBoeHHlO xypca 
«06m8JI XHMII'IeCK8JI TeXHOJIOJ'WI», BICJOOqaIOT nepeseas ~eJIOB KypCa, 

K0HTpOJIbHhle pa6OTbI, BOnpOCLl .lVUI caaonpoaepxa H CIlHc<>K peKOMeH~eMoA 

mrrepaTYPhl. 
IIpe.ztH83Ha'llUOTCJI ,lOIJI CTY.n:eHTOB CneUH8J1bHOCTeH 240406 «TeXHOJIOI1lJl 

nepepa60ncH ,zq>eBeCHHhl», 240199 «XHMH'IecKUTeXHOJIOrIDI H 6HOTeXHOnOrWD> 
,poPMLI o6yqeHHJl.380'lHOH 

Pel.(eH3eHT: KaHA: TexH.HsyK, AOl.(eHT Ksq,eAPbl Cn6 rTYpn TLt 14 KM 
CTe6YHoBS T.A. 

nOArOT08lleHbI 14 peKOMeHAOBaHW K neySTI4 Kac:PeAPo~ TeXHOnOrMl4 
l.(eM101103,b1 14 KOMn03MI.(MOHHblX MaTepl4anOS rOYBnO cn6 rrYpn 
(nporoscn N!l.3 OT 14.11.2008). 

YTBepJICAeHbl K M3,[l8HI4IO MeTO,qw·,ecKoM KOMI4CCl4ellt XI4MI4KO 
TeXHOnOrMI.4eCKoro q,aKynbTeTarOYBnO en6 rTYpn (nporoson N23 OT 9. 

02.2008). 

KoppeKTOp T.A. CMMPHOBa
 
TexH.pe,qSKTOP nfl. TMToBa
 

nOAn.K n8l.48TM 02.12.08. 4>0PM8T60"84/16· 

6yMSt:a Tl4n.N!l1. neYSTb O~THSSI. 06beM 1,75 n.n., 1,75 Y".-M3A.n.
 
TI4P8'K .80 3K3.
 
~3A ..Ng 128. WeHs «C». 3aKs3246.&'
 

PM30rpSq> rOYBnO CaHKT-neTep6yprcKoro rocyAspcTBeHHoro 
TeXHOIlOl'MI.4eCKOrO yHMeepcMTeTa pacnrrenbHblx nomlMepoB, 198095, 

.CSHKT-nerep6ypr, yn. HalHs lfepHblx, 4. 

e rOYBnO CSHKT-neTep6YPCKMM 
rocyAspcTBeHHblM 
TeXHOnOrM'4eCKMH YHI4BepcMTeT 
pSC'1'MT8J1bHblX nOnl4MepOB,
2008 

06lUME METOAM4ECKME YKA3AH~fl 

AI4CI.(Mnnl4Ha «06U.(aSi X14M144eCKaSi TeXH0I10rl4~» (OXT) 143Y4aeTc~ Ha 
4 KYpce, T.e. nocne 143Y4eHI4~ KYpCOB HeOparI44eCKOH, 06U.(eH, 
aHamtTM4ecKolit 14 ep143144eCKoH X~MI4H, napannensao KYpcy «Flpouecce: III 
annapans xlIIMIII~ecKoH rexaonoraa», 3a KYpCOM: «OXT» cneaver 143y~eHl4e 

TeXHOnOrMlit nonY4eHI4~ npoAyKTOB, paCCMaTpHBaeMblX B Cnel.(HanbHblX 
AI4Cl.(l4nnl4Hax. 

nepe,q OCBoeHHeM Kypca «OXT» He06xOAI4MO, npe>K,qe acero, 
3aKpen14Tb 3HaH14A, np1406peTeHHbie npl4 1i13yYeHIiI14 npeAweCTBylOU.(I4X 
AI4C~l4nnI4H. • . 

npH nOBTopeHHH KYPCOB «06111e~ XHMHI4», «¢)14314~eCKOH XI4MI4H» 
Hy>KHO 06paTlllTb ocoeoe BHMMaHHe Ha pa3Aenbl, CBA3aHHbie COCKOpOCTblO 
XI4MI44eCKO~ peaKI.(HIII M C XHMH~eCKI-1M paBHOBeCHeM. HI4~e npHBOAI4TC~ 

nepel.4eHb BonpOCOB AnSI ~MonpOBepKI4 'CTeneHIiI BOCnp01-13BOACTBa 3HaH1fI17l 
no YKa3aHHblM pa3,qenaM. 

CKOPOCTb XMMM4ECKOH PEAK~MM 

1. XI4Ml4i.1ecKaSi peaK~I4~(· Ba~He~wl4e ycnoBH~,. He06xOAHMbie AhA ee 
npOTeKaHIIISl. ".. .. 
2. Cpep,Hee 3Ha~eHl4e CKOpOCTI4 XIIIMI-1~ecKol7l peaKI.(~IiI. EAIIIHH4bl H3MepeHIiISI 

:, 

CKOpOCTH. 
3. KaK 3KCnep14MeHTanbHO onpenenars CKOpOCTb XIIIMH~eCKO~ peaKI.(HH? 
4. KIIIHeTH~ecKl4e Kpl4Bble ( 3aBHCHMOCTb KOnHyeCTBa HCXOAHblX pearearoa H 
KOHe4Hb'X npoAyKTOB OT epeMeHI4). 
5. MrHoBeHHble 3Ha~eHI4~ CKOpOCTI4 XI4MliIyeCKol7l peaKLII1I4· 
6. YpaBHeHIIISI, n03BOn~lOl1.Iee paCCYIiITaTb MrHOBeHHoe 3Ha4eH14e CKOpOCTI1. 
7. KIiIHeTw..tecsoe ypaBHeHHe. 
8. KOHCTaHTa CKOPOCTH xHMH~ecKo~ peaK~HH, OT ~ero OHa 3aBHcHT? 
9. . 3SBHCHMOCTb KOHCTaHTbl CKOpOCTH PT TeMnepaTypbl. YpaBHeHllle 
AppeHI4Yca. 
10. 3HepreT144eCKHe Al4arpaMMbI 3K30- ~ 3HAOTepM144eCK14X peaKl\III~. XOA 
peaKl.(liIli1, KooPAIiIHaTa peaKI.(IiII4. 
11. 3HeprHSl aKTHBal.(Hl4, H3MeHeHHe 3HTanbn14l1 peaKI.(~I4. 

12. 3aBHcHMoCTb CKOpOCTH He06paT14MbiX peaK~H~ OT BpeMeHH. 

X~M~YECKOEPABHOBEC~E 

1. 06paT14Mble peaKI.(IIII11. 
2. CKOpOCTb 06paTHOH, np~MoH 1-1 06paT14Molit peaKI.(HIit, I1X 3aBI1C14MOCTb OT 
BpeMeHI4. 
3. KI4HeTIII~ecKHe Kpl4Bble An~ 06paT14MOH peaxuaa. 
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4. PaBHoBecHble KOIlH4eCTBa ( KOHlIeHTpaIlHH) HCXO,l:\HbIX peareHToB H 

KOHe4HbiX npoAyKTOB. 
5. KOHCTaHTa pasaoeecaa. Ee 3aBlIICHMOCTb OT TeMneparypbl Ans:l 3K30- H 

3HAoTepMH4ecKHx peal<LWII.1. 
6. CI10C06bl BblpaJKeHHs:I KOHCTaHT paBHOBeCHs:I. . 
7. npHHIIHn Jle - Illarense, 
8. 8m1s:1HHe ycnoBH~ npOBe,l:\eHHR peaK4H~ (T, P, KOHlIeHTpa4111111I11CxO,l:\HblX III 

KOHe4HbiX eeuiecrs) Ha paeaoeecasie KOHlIeHTpallHIII HCXO,l:\HblxBel1lecTB III 
KOHe4HblX npO,l:\yKTOB. 

npH nOBTopeHlIIlII KYpca no opraH1II4ecKo~ XIo1MlIIlo1 He06xo,l:\Io1MO 
BcnOMHlIITb cBoHCTBa HacblUleHHblx yrneeoaopoaoa ( MexaHlII3M 
Pa,QIo1KaIlbHOro 3aMeLJ.leHIo1R), 3TIo1IleHOBbiX yrneaonoponoa (MexaHlII3M 

peaK4101III 3IleKTpoeplo1IlbHoro npHCoe,l:\IIIHeHlIIs:I), CBoHcTBa 
ranoreaonpoaaeonaax (MexaHlII3Mbl peaKlIlIIH HyKlleoeplllIlbHoro 3aMell.leHlIIs:I 

aa np""Mepax nepBH4Horo III TpeTlII4HofQ renore-onpoaseoasoro), CBoHcTBa 
apoMan14eCIG1X yrneecaoponoe ( peaKlIlIIlo1 3IleK1poeplllIlbHoro 3aMell.leHlIIR). 

Oc060e BHIo1MaHlIIe Ha,QO o6paTIo1Tb Ha nplllpo,l:\y npOMe>Kyro4Hblx 
np0,l:\YKTOB H nepexonasec COCTOAHIII~, Ha ",x YCTO~4I11BOCTb. 

TOIlbKO nocne socnpoaaaoncraa 3HaHIIIH, nOIlY4eHHl;>IX paHHee no 

YKa3aHHbiM AlilclIlIInIlIllHaM, MOJKHO npHcrynlllTb K ,lII3y4eHlIIIO KYpca «OXT». 
npH 3TOM Ha4HHaTbHa,l:l0 C H3Y4eHHs:I paaaenoe , xoropue s:lBIlAIOTCSI 
6a30BblMH AIls:l OCSOeHHs:I TeopeT1II4eCKlIIX OCHOB XIIIMWleCKOH rexsonoraa. K 
TaK"'M pa3AenaM OTHOCRTCR: «KnacClIIep"'Kallllls:l XHMIIIKO - TeXHoIlorlll4ecKlIIx 
np04eccoB (XTn)>> H «nOKa3aTem1 XTn». . ", 

TaKlIIM 06pa30M, TeMbl: «CKOpOCTb XHMlII4eCKOH peaKIIHH», 

«XHMIII4eCKoe paeaoaecae, «MexaHH3Mbl XHMH4eCKHX peaKIIHH», 
«KnacCHepIllKaIlHH XTn» H «nOKa3aTeIlH Xlfl», RBIlSleTCs:I «a36YKO~», 

BIla,l:leHHe KOTOPO~ s:lBI1AeTCs:I Heo6xOAHMblM ycnoaaeu AIls:l H3Y"leHHs:I KYpca 
OXT. ' . 

npu OC80eHUU KYPca «06UCaR XUMU'IeCKaR meXHonoeUR» 
cmyoeHm OOnJKeH: . 

1. 1It3Y4HTb 3aKoHoMepHoCTH npoTeKaHHs:I XTn. 
2. Ha OCHOBe npH06peTeHHbix 3HaHHH npeAf1o~HTb: MeT0,l:\ Bbl6opa' H 
Bbl60p napauerpoa rexaonoravecsoro peJKIIIMa. 06ecneLfHBalOUjlllx 
OnTHMaIlbHble 3Ha4eHlIIs:I noxaaarenea, xapaxrepaayiouiax creneas 
3epepeKTHBHOCTH opraHH3a4HH XTn, npeAll0>KIo1Tb MeTO,l:\ Bb/6opa H Bbl60p 

peaKTOpOB H TeXH0I10r"'4eCKHX cxeM AIls:l npOBe,l:\eHIIIR XTn. 

nEPEYEHb TEM ~ PA3AEflOB KYPCA 

Pa3Aen 1. OCHOBHblE nOHf1T~f1 

nOHSlTHs:! 0 XHMH4eCKOM npoaaeoncrse KaK cOBoKynHoCTH 

B3alllMocBR3aHHbix nOTOKOB. 3IleMeHToB. C npoTeKalOUjHM B HHX npoueccaaa, 
B TOM 4HCIle XlIIMH4eCKHMH npeBpall.leHHRMlII. XHMHKO - TeXHOIlorH4eCKaR 

CHCTeMa (XTC), npeAHa3Ha4eHHas:l AIls:! nepepa60TKH Cblpbs:l 101 npOM3BO,l:\CTBa 

npO,l:\yKTOB nOTpe6IleHHs:I. TeXHOIlorH4eCKH~ pe>KHM. napaMerpbl 

TeXHOIlorH4ecKoro pe>KHMa. 
lItepapXH4eCKaR opraHH3allHR nooueccoe B XlIIMH4eCKOM 

npOH3BOACTBe. - npouecc (XTn), XHMHKO·TeXHonorHLfeCK"'~annapar (XTA), 

XHMlII4eCKoe np01ll3BO,l:\CTBO. 

Pa3Aen 2. KnACC~<J)~KAl.l~f1 X~MMKO-TEXHOnOr~YECK~X 
npOl.\ECCOB XTn 

Knaccut/JuKaquR XTn: no epa30BoMy COCTOs:lHHIO pearHpylOUlHx 

seuiecra (roMoreHHble, rereporesaete): no TennoBoMy 3epepeKry 
(3K30TepMH4ecKlIIe, 3H,l:\OTepMHLfecKHe); no 06paTHMocT'" (o6paTIIIMble, 
He06paTHMble); no THny xlIIMHLfecKo~ peaKlIlIIH (npocrue '" cnoxaae); no 
xapaxrepy npoTeKaHHs:I. npoueccos BO BpeMeHH (nepllloAH4ecKHe H 

Henpepb'BHbte). 
!~ 

Pa3Aen 3. KAYECTBEHHblE ~ KOn~YECTBEHHbIEKPIIITEPIIIIII i-
Ol.\EHKIII 3cJ)<J)EKTIIIBHOCTIII XTn , 

3HepeemU'IeCKUe Kpumepuu: npoIll3BO,l:\HTenbHocTb, MOUlHOCTb, 

HHTeHClIIBHOCTb.
 
3KcnnyamaquoHHble Kpumepuu: H8,Ae>KHOCTb H 6e30naCHOCTb
 

epyHKlIlIIoHlIIpoBaH"'s:! XTC. ' 
TexHonoeU'leCKUe lCpumepuu:" crenese npeBpaLl.l8HlIIR HCXOAHoro 

peareara, BblXOA npoAyKTa, BbIXO,l:\ OT 1eopeTIIILfecKoro, paBHoBeCHblH t. 

BblXO,l:\, H36l11paTenbHocTb HIlH CeIleKTHBHOCTb (cyMMapHas:l, MrHOBeHHas:l), 

pacxoAHble K03epepHl4",eHTbl, CKOpOCTb XHM",KO-TeXHOIlorHLfeCKoro npouecca 
Cpe,l:\HRR CKOPOCTb, MrHOBeHHas:l CKOpOCTb. VlHBapHaHTHoe 3Ha4eHlIIe 

CKOpOCTH. 06U1as:l epopMyIla AIls:l pacsera CKOpOCTH rOMoreHHblX H 

reTeporeHHblx npoueccos. 

P83Aen 4. 3AKOHOMEPHOCTIII rOMOrEHHblX X~M~KO
TEXHOnOr~YECKIIIXnpOl.\ECCOB XTn 

rOMoeeHHble Heo6pamuMble XTn. 06Ulas:l epopMyIla AIlR pac-era
 
CKOPOCTH rouoreasoro npouecca. BIlHRHHe napauerpoe rexsonoraxecsoro
 
pe>KHMa Ha nOKa3aTeIlH ncouecca (CKOpOCTb, creneas npeBpall.leHIIIA,
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BbIXOA). YC110B~fl npOBe,QeH~fl rOMOreHHblX He06paT~Mb1X npoueccos, 
06ecne4~BalOl1.I~e OnT~ManbHble 3Ha4eH~fl noxasarenea npoueceos. 

rOMOeeHHble 06pamUMble xrn. nOKa3aTen~, XapaKTep~3YKll1.l~e 
06paTMMbie npOl.leCCbI. PaBHOBeC~e B XTn. Bn~flH~e napaaerpoa 
TeXHOnOr~4eCKOro pe>K~Ma Ha paBHoBecHylO creneas npeBpal1.leH~fl 

~cx6AHOro peareara, paBHOBeCHbl~ BbIXOA, npa npOBeAeH~~ 3K30- II: 

3HAOTepM~4eCK~X npoueccos. TeXHOnOr~4eCKVle np~eMbl, 06eCne4~BalOl1.I~e 

YBen~4eH~e paBHOBeCHOrO BbIXOAa. 
3aHOHOMepHOCmU eOMOeeHHblX 06pamUMblX 3K30mepMUlleCKUX 

XTn. CKOPOCTb 06paT~Mb1X XTn. <1>0pMyna,Q/lfl pac-iera CKOpOCT~. Bn~flH~e 
TeMneparypbl aa CKOPOCTb 06paT~Mb1X 3K30TepM~4eCK~X npoueccos. 

OnT~ManbHafl TeMneparypa npouecca npa 3aAaHHolii creneaa 
npeapauteaaa ~CXOAHoro peare-rra (X). OnT~ManbHble TeMneparypbl 
npouecca npa pa3n~4HblX 3a,QaHHbIX creneasx npespauieaaa ~CXOAHbIX 

p~areHTOB (Xl <X2<~<Xn ~ T.A.). Il~H~fl onT~ManbHblX TeMnepaTYP,(IlOT). 
Bn~flH~e TeMneparypbl aa creness npeBpal1.leH~fl ~CXOAHoro peareara (X) 
npa 3aAaHHOM BpeMeH~ npOBeAeH~fl npouecca (r); npa pa3n~4HblX 

BpeMeHax npOBe,QeHVlfl npouecca ('[1 < '[2 < '(3). Il~H~fl 6nT~ManbHblX 
reuneparyp (110T). 

3aKOHOMepHocmu eOMoeeHHblx 06pamUMblX 3HOQmepMU'IeCKUX 
xrn. 3HAOTepM~4eCK~e 06paT~Mble npoueccsi. 3aB~C~MOCTb CKOPOCT~ 
rOMoreHHoro 3HAoTepMVl4eCKoro npouecca OT TeMneparypbl AJ1fl 3aAaHHolli ~ 

pa31l1ot"lHblX 3a,QaHHblX creneasx npeBpalJ.leH~fl ~CXOAHoro pearesra. 
Bn~flH~e TeMneparypbl aa.creneas npespauieaaa ~CXOAHblX peareHTOB np~ 
3aAaHHOM ~ pa3n~4Hbli<: 3a,QaHHbIX BpeMeHax npOBeAeH~fl npouecca, Bbl6cip 
TeMneparypHoro pe>K~Ma np~ np~BeAeH~VI 06paTVlMbiX 3HAOTepMVl4eCK~X 

npoueccoe. 
3aKOHOMepHocmu eOMoeeHHblX CnOJKHb!X XTn. Flosaaarena 

CnO>KHbIX npcueccos. CBfl3b Me>KAY Vl36V1paTen~HOCTblO, creneaeio 
npeBpal1leH~" VlCXOAHoro peareara ~ BblXOAOM nponyxra. Bn~flHVle 

TeMneparypbl Ha ~36V1paTenbHOCTb CllO>KHbIX npoueccoa. OnTVlMaIlbHbie 
napaaetpei rexaonora-iecxoro pe>KIIIMa, 06ecne4~BalO11IlIIe nOBblweHHble 
3Ha4eHlllfl nosasarenea C110>KHbIX XTn. 

3SKOHOMepHocmu ea30SblX xrn. BnVlflHVie AaBneHlllfl aa 
nOKa3aTeIlVI raaoeux XTn. Bbl60p onTIIIManbHblX YCllOBIII~ nplllnpOBeAeHlII1II 
Heo6paT~MblX ~ 06paT~Mb1X raaoeux XTn. 

Pa3,Qen 5. rETEPOrEHHblE XMMMKO-TEXH0110rM4ECKME 
npOUECCbl XTn 

CKOpOCTb reTeporeHHoro XIIIM~KO-TeXHonor~4eCKoro npollecca. 
06111afl <popMyna AJ1fl pac4eTa CKOpOCTIII. 

6 

CTaAlII1II reTeporeHHoro npoueccs: BHeWHflfl AIII<p<py3L'lfl, BHYTpeHHflfl 
AVI<P<PY3V1fl, XVlMVl4eCKafl peaKl.lVlfl. 11~MVlTVlpYlOl1.Iafl cTaAVlfl npouecca. 
06naCT~ npoTeKaHVlfl reTeporeHHoro npouecca: BHewHeAVI<p<pY3V1oHHafl, 
BHYTPL'lAVI<p<PY3~oHHafl, KVlHeTVl4eCKafl. BHewHe- VI BHYTPL'lAVI<P<PY31i10HHble 
TOpMO>KeHVlfl. Cnoc06bl VlX yCTpaHeHVlfl. 

BHewHeoucpcpy3uOHHaR osnecm» eemepoeeHHoeo xrn. 
OCHoBHble npVl3HaKVI npoTeKaHlllfl npouecca BO BHewHeAIII<p<pY31110HHO~ 
06nacTIII. 06ecne4eHVle MaKCIIIManbHblX 3Ha4eHIIIlIi noxaaarenea XTn. 
Cnoc06bl YBenlll4eHlllfl YAenbHolli nOBepxHocTIII paaaena <pa3 rereporeaaoro 
,npol.lecca, npOTeKalOl1IerO BO BHewHe,QIII<p<pY3V10HHOlli 06naCTIII AJ1fl CIllCTeM: 
ra3 - TBepAoe, .ra3 - >KIIIAKOCTb, >KIIIAKOCTb - TBepAoe. 

BHympUOUCPC/JY3uoHHaR o6nacmb eemepoeeHHoeo XUMUKO
mexHonoeulleCKOeo npoqecca. OCHoBHble nplll3HaKIII nporexaaas 
npouecca BO BHYTPIIIAVI<P<PY31110HHOlli 06naCTIII. 06ecne4eHllle MaKCIIIMal1bHblX 
3Ha4eHIII~ noxasarenea XTn. YBenlll4eHKe YAenbHolli nOBepxHocTIII pasaena 
<pa3 rereporeasoro np0l.lecca, nporexaiouiero BO BHYTPIIIAVI<P<PY31110HHO~ 

o6naCT~. 
KUHemullecKsR o6nacmb eemepoeeHHoeo XUMUKO

mexHonoeullecKoeo npoqecca. OCHoBHble nplll3HaKill nporexaaas 
npouecca B KIIIHeTIII4eCKolli 06naCTIII. 06ecne4eHllle MaKCIIIManbHblX 3Ha4eHIIIlIi 
noxaaarenea XTn. Cnoco6bl-YBen~4eHlllfl YAenbHalii nOBepxHOCTIII paaaena 
<pa3, rereporeaaoro npouecca, nporeeaouiero B KIIIHeTIII4eCKolli 06naCTIII. 

Pa3Aen 6. XMMM4ECKME PEAKTOPbl 

KnSCCUCPUKSqUR XUMUlleCKUX peaKmopos: no cnocofiy nOABOAa 
IIICXOAHblX pearearos III OTBOAa KOHe4Holii peaKl.lIIIOHHOlli MaCCbl 
(nepllloAlII4ecKllle III HenpepbIBHble); no pe>KVIMy ABIII>KeHVlfl peaKl.lVlOHHOlli 
MaCCbl III ee nepeMew~BaHlllfl (peaxropa BblTeCHeHVlfl VI peaKTOpbl 
cMeweHlllfl); no TeMneparypHoMy pe>KIIIMy B peaKl.lVlOHHOM 06beMe 
(peasropst L'l30TepMIII4eCKL'le, a,Qllla6aTlII4ecKllle, nonIllTepML'l4eCKL'le); no 
<pa30BoMY COCTO~HIllIO L'lCXOAHbIX pearesroe (peaKTOpbl AJ1fl rOMoreHHblx, 
rareporeaasix ~ reTeporeHHo-KaTanVlTlII4ecKVlx npoueccoa); peaxropst AJ1fl 
BblcoKoTeMneparypHblx III HIII3KoTeMneparypHbix ripoueccos. 

rpe6osaHuR, npeobRsnReMble K XUMUlleCKUM peaKmopaM. 
PeaKTOpbl AOn>KHbl: 06ecne4111Tb Halll60nbwylO npolll3BOAVITenbHocTb III 
IIIHTeHC~BHOCTb; 06ecne4V1Tb MaKCIIIMal1bHoe 3Ha4eHL'le CTeneHIII 
npeepauiesas IIIcxoAHoro peare-rra npa Halll60nbwelli ceneKTIIIBHOCTVI 
npouecca; IIIMeTb Ha~MeHbWllle 3HepreTlII4ecK~e sarparu, CBfl3aHHbie C 
TpaHcnopT~poBKOlli III nepeMewVlBaHllleM peareHToB, 6blTb AeweBblMIII III 
npoCTblM BynpaBneHIIIIII, 6blTb YCTO~4V1BbIMIII VI HaAe>KHblMIII B pa60Te. 

Mooenu peaKmopos. PeaKTop ~AeanbHoro BbITeCHeH~fl (PL-1B) KaK 
MOAenb peanbHoro peaKTopa BbITeCHeH~fl. XapaKTeplIICTlII4ecKoe, 

. ypaBHeH~e PL-1B, peweHllle xapaKTepVlCTL'l4eCKOro ypaBHeHlllfl. 
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PeaKTOp ~AeaIlbHOrO CMeLUeH~~ (Plt1C) - MOAeIlb peaIlbHOrO 
peasropa CMeWeH~R PeaKTOp ~AeaIlbHOrO CMeLUeH~S'I nep~OA~"'leCKOrO 
(PVlc-n) ~ peaxrop ~AeaIlbHoro CMeWeHMS'I HenpepblBHoro Ae~CTB~S'I (PVlC
H), xapaKTep~CT~NeClQ1e ypaBHeH~S'I AIlS'l PV1c-n ~ PV1C-H ~ ~x peLUeH~S'I. 

CpaBH~TeIlbHaS'l xapakrepacraza PV18 ~ PV1C-H no ~HTeHC~BHOCT~, 

BblXOAY npoAYKTOB, npa npoTeKaHM~ B peaxropax X~M~"'leCK~X peaKI..I~~ 

pa3n~"'lHbIX nOpS'lAKoB. 
CpaBH~TeIlbHa~ xapaerepacrasa PV18 ~ PV1C-H no ceIleKT~BHOCT~, 

BblXOAY uenesoro nponyxra ~ ~HTeHC~BHOCT~ npa npoTeKaH~~ B peaxropax 
CIlO)l(HblX npoueccoa C pa3HblM~ nOpS'lAKaM~ peaKI..I~~. 

KacKaA peaKTOpOB ~AeaIlbHoro BbITeCHeH~S'I (KPV18) ~ ~AeaIlbHoro 

CMeWeH~S'I HenpepblBHoro Ae~CTB~~ (KPV1C-H). 
CpaBH~TeIlbHaS'l xapaxrepacrasa OA~HO"'lHOrO PV18 ~ KPV18; 

OA~HO"'lHOrO PVlC-H ~ KPV1C-H. Pac-er KPV1C-H. 

Pa3Aen 7. XMMMKO-TEXHOnOrW·fECKMI CMCTEMA(XTq 

4TO raxoe XTC? 06~~e Tpe60BaH~S'I KXTC. Cocraa XTC: 3JleMeHTbi 
~ nOTOK~. B~Abl MOAene~ XTC: rpa<p~"'leCK~e ~ onacarensaere, 
rpa<p~"'lecKoe onacaaae: MOAeIlb, cxeaa. CxeMbl XTC : <PYHKI..I~OHaIlbHa~, 

TeXHOIlOr~"'leCKaS'l, CTPYKTYpHaS'l. Onacarensaeie MOAeIl~:-' X~M~YeCKOe 
onacaaae. MaTeMaT~YeCKOe onacasae (06L!.1~~· B~A) .. TexHOIlOr~YeCK~e 
CB~3~ ,~IleMeHToB XTC, ~x Ha3BaH~e ~ xaparrepacraxa: nOCIleAOBaTeIlbHaS'l, 
napannensaaa, nocnenosarensao- 06BoAHaS'l (6a~nacHaS'l), o6paTHaS'l 
(peuaxn), nepespecraas. OCHoBHble KOHuenl..l~~ np~ nocrpoesaa (caarese) 
XTC: rny60KaS'l nepepaeorxa CblpbS'l, nonHoe ~cnOIlb30BaH~e CblpbeBblX 
pecypcca, M~H~M~3al..l~S'I OTXOAOB npO~3BOACTBa, OnT~MaJlbHOe 

IItCnOllb30BaH~e annaparypu. 
C&IP&e6BR U 3HepeemUllectcBR noocucmeMB XTC. CblpbeBble 

IItCTOYH~K~ }CIIlM~"'leCKOrO npO~3BOACTBa. Xapaerepacraza ~ KIlacc~<p~Ka4~S'I 

CblPb~ no npO~CXO>KAeH~IO, arperaraouy COCTOS'lH~IO, X~M~YeCKO~ npapone. 
B0306HOBllS'1eMbie ~ HeB0306HOBIlS'leMbie ~CTO"'lH~K~ CblpbS'l. 3aMeHa 
n~llIeBOrO CblpbS'l. V1CROllb30BaH~e OTXOAOB npO~3BOACTBa KaK BTOp~YHbIX 

MaTep~anbHblX peCYPCOB. nOArOTOBKa CblpbS'l B XIltM~KO-TeXHOll0r~"'leKOM 

npouecce: COPT~pOBKa, ~3MeIlbYeH~e, arnoaepauas, 060raL!.leH~e 

(KOHl..leHTp~pOBaH~e), OY~CTKa. 

BOAa ~ B03AYX KaK CblpbeBX~M~YeCKO~ npOMbIWlleHHOCT~. 

3HepeemullectcBR noocucmeMB XTC. nOTpe6lleH~e 3Hepr~~ \11 

3HeprOCHa6)1(eH~e B X~M~"'leCKOM npO~3BOACTBe. V1CTOYH~K~ 3Hepr~~ B 
X~M~YeCKOM npOIlt3BOACTBe. Pauaoaansaoe ~cnOllb30BaH~e3Hepr~~. 

BTOp~YHble aaepropecypcu (B3P). 

8 

Y'Ie6HbIM nnaHOM npeAycMoTpeHO SbmonHeHMe CTYAeHTOM ASYX 
KOHTponbHblX pa60T: 

KOHTPOllbHble pa60Tbi S'lBllS'1IOTC~ caaonpoeepsoa creneaa OCBoeH~~ 

KYpca «OXT», n03ToMY BblnOllHS'lTb ~X HaAO TOllbKO nocne ~3yYeH~~ KYPca. 
He06xOA~MO BblnOllH~Tb ABeKOHTPOllbHble patiorsi: 

- nepaaa KOHTpOllbHaS'l patiora BKIlIO"'laeT reoperaseceae eonpcca: 
- BTOpaS'l KOHTpOllbHaS'l pa60Ta npeAYCMaTp~BaeT nplltMeHeH~e 

TeopeT~YeCK~X 3HaH~~ K aHall~3Y OTAeIlbHblx npo~3BoACTB ~ COAep)l(~T 

3aAayy, Ha 3lleMeHTbi pac-reroa TeXHOIlOr~"'leCK~X npcueccos. 

K c,qal.le 3K3aMeHa no 06~eM XMMMl.IeCKOM TeXHOIlorMM 

,qonYCKatOTCJI CTY,qeHTbl, MMetO~Me nOIlO)l(MTeIlbHble 

pe4eH3MM Ha KOHTPOIlbHble pa60Tbl. 

KOHTPonbHblE PA60Tbi 

KOHTPOnbHAji PA60TA N21 

HOMep 
BaD~aHTa I YCll0B~S'I 3aAaH~S'I 

1. OCHoBHble HanpaBlleH~S'I pa3B~T~~ X~M~YeCKO~ rexsonoraa. 

2. K11acc~<p~Kal..l~S'I X~M~KO - TeXHOll0r~YeCK~X npoueccos.1 
3. YCTO~Y~BOCTb pa60Tbi X~M~YeCK~X peaxropos. 

1. OCHoBHble HanpaBlleH~S'I B pa3B~T~~ X~M~"'leCKO~ TeXHOIlor~~. 

nYT~ nOBbIWeH~S'I KayeCTBa X~M~YeCKO~ npoAYKI..I~~. 

2. 06paT~Mble npoueccsr. PaBHoBec~e~ Paaaosecaaa creness 
np~BpallleH~S'I ~CXOAHbIX pearearos (X), paBHoBecHbl~ BblXOA 
(4)). np~HI..I~n Jle - lllarenbe. 8ll~S'lH~e YCll0B~~ npOBeAeH~S'I 

06paT~Moro npoueccaHa (x*) ~ (4)\ 
2 3. Xapakrepacra-iecxoe ypaBHeH~e peaeropa ~AeaIlbHoro 

CMeweH~~ aenpepeiaaoro Ae~cTB~S'I. PeLUeH~e eroro ypaBHeH~~, 

ecna, K~HeT~"'leCKOe ypasaeaae X~M~"'leCKO~ peaKI..I~IIl, 

noorexaouiea B peasrcpe, ~MeeT B~A: 

de·U =. +_I = K * C1] nnS'l cnysaea: 1'1=0' 1'1=1' 1'1 - Il1060~ (1'1 - aT ft' ""'" ." 

nOpS'lAOK peaKI..I~~). 
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npOJ:\OI1>KeHlo1e ra6mll.jbl
HOMep 

YC110Blo1fl 3a,D,aHlo1flBap~aHTa 

1. nOKa3aTenlo1 XIo1MIo1KO-TeXHonorIo14eCKoro npo~ecca: CKOPOCTb, 
creneas npeBpa~eHlo1fl Io1CXOAHoro peare-rra, BblXOA npoayera, 
paeaoeecaas creneas npeBpa~eH~fl Io1cxoAHoro peareara, 
paBHoBecHbl~ BblXOA, BblXOA OT paaaoeecaoro, ceneKTIo1BHOCTb, 
pacxoasae K03<p<pIo1~lo1eHTbl. 

3 
2. 3aBIo1cIo1MoCTb CKOpOCTIo1 
npoueccos T BpeMeHIo1. 

06paTIo1Moro 101 He06paTIo1Moro 

3. KaCKa,D, peaKTOpOB Io1AeanbHoro CMeweHlo1fl aenpepuaaorc 
'Ae~cTB~fl KPV1C-H, Io1HTeHCIo1BHOCTb KPV1C-H B cpaBHeHlo1101 C 
OA~H04HbIM~ peasropaaa IilAeanbHoro CMeweHlo1fl senpepueaoro 
Ae~CTB~R 

J 

1. Ce6eCTolo1MOCTb x101M1o14ecKO~ npoAYKlI~lo1. nyrlo1 ee CHIo1>KeHlo1fl 
2. reTeporeHHble XIo1MIo1KO-TeXHonorIo14eCKlo1e npoueccu. CTaAlo1101 

4 rereporeaaax ncoueccoe. 06naCTIo1 nporexaaaa. 
BHyrP~A~<P<PY31010HHble TopMo>t<eHlo1fl. Cnoc06bl 

Baeun-e 101 
yCTpaHeHlo1fl 

TOpMO>KeH~~. 

3. CpaBHIo1TenbHafl xapasrepacraxa - peaKTOpOB Io1AeanbHClt"O 
CMeweH~fl ~ Io1AeanbHoro BblTecHeHlo1fl. V1HTeHcIo1BHoCTb 3TIo1X 

I 
peasropoa, 

I ' --J 
1. Cblpbe B XIo1MIo14eCKO~ npoMblwneHHocTIo1. Knacclo1<pIo1Ka~lo1fl II' 

CblPbfl. 3anacbl Cblpbfl. MeToAbl 06ora~eHlo1fl Cblpbfl. 
2. Bn~flH~e reuneparypei Ha CKOpOCTb 101 creneas npespauieaaa 
~CXOAHbIX pearearoa B C11Y4ae rOMoreHHblX 06paTIo1Mbix 

5 
~K30TepM~4eCK~X XIo1MIo1KO-TeXHonorIo14eCK~X: 

OnTMManbHblX reuneparyp. 
npoueccoa. nlo1Hlo1fl 

.» '3. Peaxrop Io1AeanbHoro BblTeCHeHlo1fl xapaxrepacraqecxoe 
ypaBHeHlo1e· peaxropa. Peuieaae 3TOro ypaBHeHlo1fl, eC11lo1, 
K~HeTIo14eCKoe ypaBHeHlo1e xlo1Mlo14ecKo~ peaK~Io1Io1, nporesaouiea B I 

peaxrope, Io1MeeT BIo1A: I 
+ d Ci K en . U = - = * A nnfl cny4aeB' n=O' n=1' n - nlO60101 (n - dT ' M" ." 

nopaao« peaKlIlo1lo1). 

1. <J>noTa~1010HHbl~ MeTOA 060ra~eHlo1fl Cblpbfl. Flpocraa ~ I 
C110>KHafl <pnoTalllo1fl. 

2. rOMoreHHble He06paTIo1Mbie XIo1MIo1KO-TeXHonorIo14eCKlo1e 1 

npoueccsr, Floxaaarena 3TIo1X npoueccoa. YC110Blo1fl npOBeAeHlo1fl 
npoueccoa, 06ecne4~BalO~lo1e onT~ManbHble 3Ha4eHIo1fl 
noxaaarenea rOMoreHHblX npoueccoe. 

10 

HOMep 
Baplo1aHTa 

6 

7
 

8
 

9 

10
 

nOOAOI1>KeHllle ra6I1lo1l..1bl 

YC110Blo1fl 3aAaHIo1fl I 
3. KacKaA peaKTOpOB Io1AeanbHoro CMeweHIo1~ senpepueaoro I 
Ae~CTBlo1fl KPV1C-H, pac-er KPV1C-H. i 

1. rOMoreHHble 06paTIo1Mbie 3HAoTepMIo14ecKIo1e npoueccu. 
nOKa3aTenlo1, xapasrepaayiouiae 3TIo1 npoueccu. YcnoBlo1fl 
npoBeAeHlo1fl 06paTIo1Mbix 3HAoTepMIo14ecKIo1x npcueccos, 
o6ecne4lo1BalO~lo1e MaKCIo1ManbHoe 3Ha4eHIo1e noxaaarenea 3TIo1X 
npoueccoa. 
2. Knacclo1<pIo1Kall~fl peaKTOpOB. Tpe60BaHlo1fl, npeAbflBnfleMble K 
peaxropaa. 
3. reTeporeHHble npoueccsi. .CTaAIo1Io1 rereporeaaux npoueccoa. 
06na~ npoTeKaHlo1fl, cnocoea onpeaeneaas 06naCTIil 
nporesaaas. V1HTeHclo1<p!-tKa~lo1fl rereporeaaoro npouecca, 
nporesaiouiero BO BHyrPIo1AIo1<P<PY31010HHO~ 06naCTIo1. I 
1. OCHoBHble HanpaBneHlo1fl B pa3BIo1TIo1101 xlo1Mlo14ecKo~ rexaonoraa. ! 
ABToMaTIo13a~lo1fl'lo1 A~CTaH~1010HHoe ynpaaneaae. 
2. Cnoso-onapannensaue - npo~eccbc -- Floxaaarena 3TIo1X 
npoueccoa. YcnOBlo1fl npoBeAeHlo1fl 3TIo1X npoueccos, npa KOTOpblX j 

-----1 

06ecne4101BalOTCfl onTIo1ManbHble 3Ha4eHIo1~ noxaaarenea I 
npoueccca. i 
3. KaTanlo13. CY~HOCTb xaranaaa. I

1. 06paTIo1Mbie raaoeue npoueccu, nporexaoume C I 
YMeHbweHlo1eM 06beMa. Bnlo1flHlo1e AaBneHIo1~ Ha CKOpOCTb, 
paaaosecayio creneas npespauieaaa 101 paBHoaecHblVl BblXOA 
3TIo1X npoueccos. 
2. 06~afl <popMyna AIlfl pao-era CKOpOCTIo1 roaoreaaoro 101 
rereporeaaoro XIo1MIo1KO-TeXHonorIo14eCKIo1X npoueccos. 
3. reTeporeHHble npoueccu. Cnoc06bl Io1HTeHCIo1<p101Kalllo1101 
rereporeaaoro npouecca, nporesaouiero BO 
BHewHeAIo1<p<pY31010HHO~ 06naCTIo1. 

1. rOMoreHHble npoueccsi. Floxaaarena rOMoreHHblX npoueccos. 
Ycnoaaa npoBeAeHlo1fl npoueccoa, 06eCne4lilBalO~lo1e 

OnTlo1ManbHble 3Ha4eHIo1fl noxaaarenea 3TIo1X npoueccos. 
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HOMep 
sapaaara 

HOMep 
Bapl1aHTa 

1 

2 

3 

OKOH'laHl1e Ta6Ill14bl 

YcnOB~SI 3aAaH~SI 

2. K~HeT~4ecKaSi o6nacTb npoTeKaH~SI rereporeaaoro X~M~KO
rexaonoraxecxoro npouecca. Cnoco6bl ee onpeAeneH~SI. 

3. KOHCTaHTa pasaoeecaa o6paT~Mblx npoueccos. 3aB~c~MoCTb 

KOHCTaHTbl paBHoBec~SI OT TeMnepaTYpbl, AIlSi peaKI..4~~, 

nporexaouiax C renncsera 3cPcPeKTOM. BIl~SlH~e TeMnepaTYpbl 
Ha paBHoBecHbl~ BblXOA, paaaosecayio creneas npeapauieaaa 
~CXOAHoro pearesra, AIlSi o6paT~Mblx 3K30 - ~ 3HAoTepM~4ecK~x " 

peaKI..4~~. I 

i 

KOHTPOflbHAfi PA60TA N22 

YcnOB~SI 3aAaH~SI 

1. npO~3BOACTBO MeT~nOBoro cnapra. Cl>~3Y1KO-X~M~4ecK~e 

OCHOBbl npouecca. 
2. T~nbl TeXHOIlor~4eCK~X cBSl3e~ B npm.;3BoACTBe cepaoa 
K~cnOTbl. 

3. 3aAa4a.HeraweHaSi ~3BeCTb cOAep>t<~T94% CaO, 1,2% COi ~I 
4,8% CaC03. nonY4aeTcSI OHa 06>t<~roM ~3BeCTHSlKa, I 

coaepxauiero 89% CaC03. Onpeaenan, pacxoAHbl~ 

K03cPcP~l..4~eHT ~3BeCTHSIKa Ha 1 TO.HHY rorosoa ~3BeCT~ I 
YKa3aHHoro COCTaBa. I 

1. npO~3BOAcTBO pa36aBneHHo~ a30THo~ K~CIlOTbl. 

2. CxeMaYCTaHoBK~ AIlSi C~HTe3a MeT~IlOBoro cnapra ~3 OK~C~ 

yrnepoaa ~ sonopoaa. T~nbl TeXHOIlor~4eCK~X cBSl3e~. 

3. 3aAa4a. np~ nOIlY4eH~~ cepHo~ K~CIlOTbl KOHTaKTHblM 
cnoco6OM Ha 1 TOHHy o6>t<~raeMoro KOIl4eAaHa C cOAep>t<aH~eM 

42% cepei npaKT~4eCK~ nonyvaercs 1,2 TOHHbl oneyua, 
conepxauiero 20% «cBo6oAHoro» cepsoro aHr~AP~Aa. I 
OnP"AenoTb BblXOA rep"o. KOenOTbI. -" I 

1. KOHTaKTHbl~ cnoco6 npo~3BoACTBa cepaoa K~CIlOTbl. I 
2. T~nbl TeXHOIlor~4eCK~X CBSl3e~ B npoaaaoacrae aMM~aKa. I 

3. 3aAa4a. CKOIlbKO norpeeyercs aMM~aKa AnSI nOIlY4eH~SI 1 
TOHHbl a30THol1l K~cnOTbl, ecna npo~3BOACTBeHHble norepa a30Ta i 
COCTaBnSlIOT 6%? I 

12 

npOAOIllKeHl1e Ta6Ill14bl 
HOMep 
aapaaara IYcnOB~SI 3aAaH~SI 

1. npO~3BOACTBO sonopona ~3 MeTaHa ~ BOAbi. Cl>~3~Ko

X~M~4eCK~e OCHOBbl npouecca. 
2. CxeMa nOIlY4eH~SI nonaaraneaa nOA BbICOK~M AaBneH~eM. 
3. 38Aa4a. Cocraears MaTep~aIlbHbl~ 6anaHc npouecca4 
oK~cneH~SI aMM~aKa Ha 1 TOHHy 1OO%-~ HN03?
 
IIIcxoAHble AaHHble: coAep>t<aH~e NH3 B aMM~a4Ho-Bo3AYWHO~
 
cMec~--8,5% o6beMH.; crenese KOHTaKT~pOBaH~SI - 97%;
 
creness OK~CI1eH~SI a30Ta-100%; creneas a6cop61..4~~-98%; 3%
 
aMM~aKa npespatuaerca B a30T.
 

1. C~HTe3 aMM~aKa. 

2. CxeMa npoaasoncraa 3T~nOBOro cnapra cepaosacnoraoa 
rl1ApaTal..4~e~ 3T~neHa. 

3. Pacc-tarare creness npespauieaaa aonopoaa ~ BblXOA OT I 
reopera-ecsoro aMM~aKa npa C~HTe3e aMM~aKa, ecna 4epe3I5 
HeKoTopbl~ MOMeHT BpeMeH~ B ra30BO~ CMec~ o6Hapy>t<eHo 80 i 
MOIle~ BOAopo.o.a- ~ 20 Mone~ aMM~aKa. npol..4ecc BeAYT np~ i 
reuneparype 500°C ~ AaBIleH~eM 30 'Mna. B 3T~X ycnosasx, I 
npa COCTOSlH~~ paBHOBec~SI B ra30BO~ CMec~ conepxarcs 26,4% 
aMM~aKa. J i·' 

1. npO~3BOACTBO Kap6aM~Aa. Cl>~3~Ko-x~M~4ecK~e OCHOBbl 
npouecca. 
2. CxeMa nOIlY4eH~SI a30THo~ K~CIlOTbl. 

3. KOHcTaHTa paaaoeecaa Aer~APoreH~3al..4~~ 3TaHa. np~6 
TeMnepaTYpe T=1100oK pasaa K*=1,67x105na, ~3MeHeH~e 
3HTaIlbn~~ peaKI..4~~ paBHO ~H= -144450,4,Q>t</Monb 
OnpeAeIl~Tb paBHoBecHylO CTeneHb npeBpall.leH~SI 3TaHa np~ 

reaneparype T=1000oK ~ AaBneH~~ p=1,01x105na. 

1. npO~3BOACTBO Kay4yKa ~ pe3~Hbl 

2. CxeMa npoaaaoacraa aMM~aKa. 

3. 38Aa4a. ra30BaSi CMeCb COCTO~T ~3 a30Ta ~ K~cIlopoAa. Ha~T~ 

KOHl..4eHTpal..4~1O K~CIlopoAa, npa KOTOPO~ cOAep>t<all.laSicSi B CMec~7 
OK~Cb a30Ta OK~CIlSleTCSI C MaKC~MaIlbHO~ CKOpOCTblO. 
Tesaneparypa ra30B, npa KOTOPO~ nporexaer OK~CIleH~e, MeHee 
150°C, T.e. npouecc B3T~X YCI10B~SlX Heo6paT~M. 
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OKOHyaHl-Ie Ta6nHI.4bl 

HOMep 
sapaaara I YcnOB~Sl 3aAaH~Sl 

1. CTaA~fl nOllY4eH~Sl soaopona ~3 OK~C~ yrnepoaa ~ BOAbl B 
8 C~HTe3e aMM~aKa. CI>~3~KO - x~M~4ecK~e OCHOBbl npouecca. 

2.CxeMa npo~3BoACTBacePHO~ K~cnOTbl KOHTaKTHblM cnocoeoa. 
3. 3aAa4a. np~ KaK~X COOTHoweH~SlX a30Ta ~ soaopona 
CKOpOCTb ~x X~M~4eCKoro B3a~MOAe~cTB~Sl np~ CMHTe3e 
aMM~aKa 6YAeT MaKC~MallbHO~. 

1. C~HTe3 MeTMllOBoro cnapra. CI>~3~KO - X~M~4eCK~e OCHOBbl 
npoueccos. 
2. Texaonorasecsaa cxeMa nOllY4eH~Sl eonopoaa ~3 MeTaHa ~ 

9 
BOAbl. 
3. Ha~T~ 3Hepr~1O aKT~Bal.l~~ pa3llO>KeH~Sl ABYOK~C~ a30Ta, 
nporexaouiea no peaKl.IMlt1· aroporo nopSlAKa,· ecna KOHCTaHTa 
CKOPOCT~ pa3llO>KeHlt1Sl npa ressneparype T=600oK pasaa 

3·C r lKl=83,9(MOllb/AM , a npa T +6400K pasaa 
3·C r'.Kz=407,0(MOllblAM

1. npOM3BOACTBO cepaacroro raaa 06>KKrOM cepaoro KOll4eAaHa. 
Cl>lt13~KO-X~M~4ecK~e OCHOBbl npouecca, 
2. Cxeua npOl:'.3BOACTBa pa36aBlleHHo~ a30THo~ Klt1cnOTbl nplt1 
aTMocq,epHOM AaBIleHlt1lt1. . . 

3. np~ Clt1HTe3e MeTaHOlla lt13 OKlt1C~ yrnepoaa lt1 eoaopoaa B 
MOMeHT paeaoeecas AOllSl MeTaHOlla COCTaBllSleT 0,270. 
PaCC4lt1TaTb COCTaB peaKl.I~OHHO~ c;:peAbl, ecna nocne 
HeKoToporo npoMe>t<yTKa BpeMeH~ OT Ha4alla peaKl.I~lt1 B 

.peaKTope 06Hapy>KeHO 79	 MOlle~~K~c~ yrllepoAa lt1 21 MOllbl 
MeTaHOlla. I 
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) 
) 

) 

) 
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PA3,QEflbiAJ1f1 nOBTOPEHMfI 

B B~Ae q,OpMyI1 lt1 rpaq,~KoB npencraeneau pa3Aellbi lt13 
npeAweCTBYIOLl.Ilt1X A~Cl.Ilt1nJlVlH (noaropeaae), 3HaHlt1e KOTOpblX senserca 
He06xoA~MblM YCJlOSHeM AJll'l OCBoeH~Sl KYpca «06Ll.1aSl XHM~4eCKaSl 
rexaonoraa» lt1 HeKOTopble paaaenu xypca: «06Ll.1aSl X~M"14eCKafl 
TeXHOllor~Sl» . 

Pa3AeI11. CKOPOCTb X~M~LtECKO~ PEAKU~~ 

XUAfUlfecKBR peSKU,UR: aA + BS -+ dD 
A B -~CXOAHble pearesru; 
D -KOHe4Hble.npOAYKTbl; 
a, B, d .,-creX""OMeTplt14eCK~e K03epQ:>~1.I...,eHTbl. 

KUHemulfecKue KpU8ble dnR Heo6pamuAfoupesKquu: aA + BB -+ dD 

CA r . c .tc:~ ________ 
C D	 D 

S 

~::L CB'I~~ COO 
I ~ , • 

T ' T0 A-B T T·-O- A-+B TK T 9 A-+BK	 K 

A _ B, Bblpa>KeHlAe. nOA OCblO a6cl.l~cc 03Ha4aeT, TOllbKO TO, 4TO 

peaKl.I~Sl He06~a1l1MaSl; 
CA0; CB ; COO

- Ha4a11bHbie KOll~4eCTBa ~CXOAHbIX pearearos ~ 

npoAyKTOB peaKl.I""~ B peaxrope; 
CA 

K
; C B 

K
; COO- KOHe4Hbie KOlllt14eCTBa npoAyKTOB peaKl.Ilt1lt1 B peaxrope; 

CA; CB; Co - TeKYIJ.llt1e KOJWI4eCTBa II1CXOAHblX peareHTOB lt1 npoAyKTOB 

peaKl.I~lt1 B peaxrope; 

'('- BpeMSL 
CpeOHee 3HalfeHue cnopocmu XUMUCleCKOU peeeuuu: 

'" t CD 
'--D? .1CA2 CQ~-J~C±=~ Al I I • r:: ~ 

01"1 t2 ro Tl Tz T 

0= _CAZ-CAI = _f"CA o CO 2-COl ACo 

7:2 - 7:1 IJ:r7:2 - 7:1 lir 
8 T.K.C A2< CAl	 EB T.K. CO2> CD 

0= + tiCi. i-+A, 8; D. 
- ta ' 
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----------
- ----

MeHoseHHoe 3Ha'ieHUe CKOpOCmU XUMU'IeCKOU peaK~UU: 

u- +r fJCi_±dCi 
- - Im.dT-+O fJT -	 dT 

KUHemU'IecKoe ypaSHeHUe: 
,Qnfl peaK~IIII11: aA + BB-+dD 

a f 'CBf U= +dCi=K-C
- dT a B 

CA; Cs - TeKY~lIIe KOH~eHTpa~lIIl11; 

a'; B' - 4aCTHbie nopfiAKIII peaK~1II111 COOTBeTCTBeHHO no pearesry A III B; 

K- KOHCTaHTa CKOpOCTIII xlIIMlII4ecKo~ peaK~IIII11. 

3asucuMocmb KOHcmaHmbl cKopocmu XUMU'IeCKOU peaK~uu om 
meMnepamypbl: 

K Ea T - a6comoTHafi TeMnepaTYpa; 

K=Ko·e- RT	 K- KOHCTaHTa CKOpOCTIII; 

Ko - np~3KcnoHeHTHbl~ MHO>KIIITeJ1b; 

e - OCHOBaHllle HaTYpaJ1bHOrO norapurpaa: 
R - ra30Bafi nOCTOs:lHHafl; . 

o I==:'"	 • T Ea - 3Heprlllfl aKTIIIBa~lIIl11. 

3HepaemU'IeCKUe ouaapaMMbl XUMU'IeCKUX peaK~Uu, npomeKalOUJ,Ux. C 

pa3HblM mennOSblM 3q,q,eKmoM: 

peaK~~f1 3K30TepMIII4eCKafl: . peaK~IIIf1 3HAoTepMlII4ecKafl: 

aA + BB-+dD - t:.H(+Qp) aA + BB-+dD .,.. t:.H(-Qp) 

E IE 
no.no.	 Enp.np. ~B--'---

oE K.np.E~cx.p. 
----'- ·Ea ::::::_~~: 

E~cx.p.E K. nn.
 
I i J .XOA. p. 0' HCX.p. np.np. K.np. XOA. p.
'0 HCX. p, np. np. K. np. 

E a =E np.np.- E MCX.p. t:.H = E np.np. - E MCX.p. 

E ~cxp. _ 3Heprlllfl IIICXOAHblX pearearoa; 

E K.np. - 3Heprlllfl KOHe4HbiX npoAyKTOB; 

E np.np. - 3Heprlllfl npOMe>KYTo4HblX npoAyKTOB; 

E a - 3Heprlllfl aKTIIIBa~lIIl11; 

t:.H - 3HTaJ1bnlllfi peaK~IIII11; 

Qp - TenJ10BO~ 3epepeKT peaK~IIII11. 

16 

Pa3Aen 2. Xlo1M1014ECKOE PABHOBEClo1E 

06pamUMBR peaK~UR: 

-+
 
U
 

aA+sB I ,dO
 U - CKOpOCTb 06paTIIIMO~ peaK~IIII11; 
~ 

U 
-+ - CKOpOCTb npflMO~ peaK~IIII11; 

CKopocmb o6pamuMou peaK~uu: U 

f- - CKOpOCTb o6paTHo~ peaK~1II111det -. ~
 

U=+ dT - JJ - U = U
 

: K(CAl"(CB)B'-K( Co)d" 

3SSUCUMocmb CKOpocmu o6pamuMou, npRMou U o6pamHou peaK~uu 
om speMeHu: 
~~	 ~+-

u; u	 U=U-U 

, 
t, 

----+ +-
U= U 

I ::==--. I * iii l" 

KUHemU'IeCKUe Kpusble onR o6pamuMou peaK~uu: aA + BB;:!dD 

CA iCs • CD	 
!

c~l	 . c; 
CsO 

CA' ---------==- CoI Cs ______
-------~ 

.L1_ ..~ I I ~'r ---- ° 
A;::!B T* T 0 A;::!B T* T 0 A;::!8 T' To 

-M , _ c , CDv - Ha4aJ1bHble KOnlllyeCTSa IIICXOAHbl) 

c ' ; Cs'; cD' - pasaoeecasre K0J11114eCTBa IIIcxOAHblX pearearos III KOHe4HbiX 
A

npoAyKTOB;
c O; CsO; CoO - Ha4aJ1bHble K0J11114eCTBa IIICXOAHblX pearearos III KOHe4HbiX 

A 

npoAyKTOB; 

T - BpeMfi peaK~IIII11; 

rr - MOMeHT aasepureaas o6paTIIIMoro npouecca, 

T' - MOMeHT paBHOBeClllfI, rr= T'; 
* _3Be3Ao4Ko"i OTMe4eHbi napaMeTpbl, xapaKTeplll3YIO~lIIepaBHOBeCllle. 
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KOHcmaHma IJaeHOeeCUR (K), ycnoeue paeHOeeCUR OnR peaKlJ,UU: 

aA + BB.;!dD 
to

---+ oE--
U= U K*(C~' . (CS)BI;Z K =(CO)d' • ycnoBMe paBHOBeCMR 

OTCIOAa K*.1 _ (CD'f_K·..K-.- -K - (C ')B' - constK A')3'(C S

3aeUCUMocmb KOHCmaHmbl paeHOeeCUR U paeHoeeCHblX 
KOHlJ,eHmpalJ,UU om meMnepamypbl: 

it it..-!: .u.
K*=- '" .. = fe e Itf' )K K".•-j: 

a).peaKl.(UR 3K30mepMU'IeCKaR: aA uS+:dD -llH 
E.K* 

E- E>O .. 
o I ~ o ~XOA. p. A;:!B "~H· T 

6) peexuu« 3HoOmepMU"IeCKaR: sA + BB;:!dO +AH 

K*E 

E- E>O .:.--------------. 
o XOA. p. o A~B+AH T 

PeaKLlMR o6paTMMaR PeaKLlMR o6paTMMaR 
3K30TepMw·lecKaR (~H<O) 3HAoTepMM4ecKaR (~H>O) 

CA* tcD* 

r2=~ A;:'8 + l!.H 'T' .. TT' ~B-AH T T' ~B -AH T 

T' - TeMneparypa, npM KOTOPO~ o6paTMMbl~ npouecc CTM Heo6paTMMb1M. 

18 

BnURHue oaeneHuR Ha paeHoeecHbie KOnUliecmea UCXOOHblX 
peaaeHmoe (CA*; Ca*) U KOHellHblX npooyKmoe (CD·) onR 2B30eb1X 
peaKlJ,UU, npomeKalOUI,UX C U3MeHeHueM 06'beMa 

1. PeaKl.(UR npomeseem CYMeHbweHueM o6beMa: 

d - (a + B)<OaA+8B~dD 
C *CA* -p------

p'. P P' p' 

p' _ AaBlleHHe, npHKOTOpOM o6paTMMbl~ npouecc cran Heo6paTMMb1M. 

2. PeaKl.(UR npomeseemCyeenu"IeHueM o6beMa: 

aA+BB~dD d-(a+B»O
 
CD*
 

CA* 

:. 

i',
P IP p'p' 

P' _ AaB11eHMe, npM KOTOpOM o6paTMMbl~ npouecc CTaHOBMTCR
 

Heo6paTMMb1M.
 

3. PeaKl.(UR ttpomexeem 6e3 U3MeHeHUR o6beMa: 

d - (a + B) = 0
aA.+8B~dD 

Co *CA* 
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--

1 rOMoreHHble XTn reTeporeHHble XTn 

U ; + ~~i =KLiC =!(Ux.p) 
dmi 

U =+ VdT =KLiC·FyA=!(UAI1¢J¢J;Ux.p) 

K - K03epep~~~eHT CKOPOCT~ XTn; 
LiC - AB~>KYlJ.Ia~ cana XTn; ! 

FyA.- YAeIlbHa~ noeepxaocrs paaaena epa3; 
Ux.p. - CKOpOCTb X~M~YeCKO~ peaK~~~; 

UAM¢!4l . - CKOpOCTb A~epepY3~~ ~CXOAHbIX pearesroe K nosepxaocra 
paaaena epas (np<1» ~ npoAYKTOB peaK~~~ OT (np<1». 

2 Heo6pan1Mbie XTn 06paT~Mble XTn 
aA + BB-dD aA+ BB~dO 

CA CA 

CAO CAO 

I~_' 
I 

I~ 
-. 

I 
CD· I 

~ 

A;:!B T 
I 

3HAOTepM~YeCK~e--------J3 
i 

E 
I 

e~LiH>O 
---------- -
A---+B + LiH XOA· p. 

I-4 CIlO>KHble XTn ! 

A/ B 4eI1eBO~ 
~ D 6 ..no 04HblM 

A--B-D , 

j 
4eneBolil no6ol.4Hbllo1 
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OKOHYaH~e Ta6Il~~bl 

Pa3Aen 3. KnACCMcDMKAUMs:I XMMHKO - TEXHOnOrM4ECKHX 
npOUECCOB XTn 

.-._._._._._._._.-

e 

s

;. 
I
 

A_B I I
 
- T 

3K30TepM~YeCK~e 

~ 
...,.

A-B - LiH xOA· p, 

flpocrue XTn 

aA + BS---+dO 

A---+B 

I, 

Cnoxaonapanneneaere I 
CIlO>KHOnOC£le.aOBaTeIlbHble 

21 

HenpepblBHble xm5 nep~OA~YeCK~e XTn 

'tXTn ='tx.p."(XTn ='t3arp. + 'tx. p.+ 'tBblrp. 

6 XTn npOTeKalO~~eB peaKTopax: 
CMeWeH~f1If1AeaIlbHoro
 

If1AeaIlbHOrO BbITeCHeH~e (PIf1B)
 HenpepblBHoro Ae~cTB~~ (PIf1C-H) 

CAO CA A- CA'w' C_. ct:~ 
CA -- ---- 

I 

Yo Y 

I~::k ~-~ Y- KooPA~HaTa 06beMa;:e. -L 

Yo- HayaIlO oce~KoOPA~HaT;.f - A1l~HHa psasropa; 

Vp ' d,XA
 
TpHB - V. - A 0 U i P/ltC-H = - =- _ Vp _ CO XAd·XA 

o X.P. Vo UX.P. 

't - YC1l0B~e BpeM~ npe6bIBaH~~ ~CXOAHbIX peareHTOB B Henpepbl~HblX 

peaxropax Plf1c-H ~ PIf1B;
3

Vp - 06'beM peaKTopa M ;
 
V - 06'beMHa~ CKOpOCTb AB~>KeH~~ peaK~~OHHO~ cpeAbl B peasrope,
 o 
M3 / q; 
XA- creness npeepauiesas ~CXOAHoro peare-rra; 
CAO _ HaYaIlbHa~ KOH~eHTpa~~~ ~CXOAHoro pearesra; I 

U . p. - CKOpOCTb X~M~YeCKO~ peaK~~~.x i 
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----------------Pa3Aen 4. nOKA3ATEm1 X~M~KO -TEXHOnOr~4ECK~X npOUECCOB 

1. CmeneH& npeepaw,eHuR UCXOOH&lX pea2eHmo8(X): 

X - c.j -CA
A-,I), . . LA 

rAe CAO - Ha4anbHaSl KOH~eHTpa~IIISllllcxoAHoro pearesra A; 
CA - TeKY~aSl KOH~eHTpa~IIISl IIIcxoAHoro peareara A. 

C A 

I
C A 

I 
CAOCAO 

C A 
K 

0 A_B T 0 A~B i-* T 

XA XA 
1 1__________ 

xA* ..------ 

r : ~ TJ~:j-+r
 0A_B A~B 

X* - c1-c;. 1 
't - BpeMSl npouecca; ---<A CO " 

A 

'tK - MOMeHT OKOH4aHIIISl npouecca;
 
CA* - paBHOBeCHaSl KOH~eHTpa~IIISl IIIcxOAKoro peareHTa (A);
 
. "0·• CA -CA " . " 
XA = CO - paeaosec-as creneas npeBpaUleHIIISl \IICXOAHOro peareara. 

A 
2. 8&IXoO npooyKma: 

mD mri- Konlll4eCTSO epaKTIII4eCKIII
epaKT1II4eCKIII~'" =---max"*'D mD nonysesaoro nponyxra; 

mg'ax. _ MaKCIIIManbHOBbIXOA; 
B03MO>KHoe Konlll4eCTBO npoaycra, 

cp* = m"'D paBHOBeCHbl~ xoropoe MO>KHO nonY4l11Tb; 
D mWax m; - KOMI4eCTBo npoAyKTa, 

BbIXOA; nony4eHHoro K MOMeHTY 
cpT mD BblXOA OT paBHoBeCIIISl.

D = mmax 
D 

paaaoaecaoro; 

22 

4>0¢o 
--------~ 1
 

1
 r 

'c* T 

-------~ 

A;:!B T* T 

3. CeneKmU8HOCm& unu u36upamen&HOCm& (tp): 

A? B 4eneBoM .(fJB 

~ O.no604H~M 1 

mB 
qJB  mB+mD
 

T*
 
ips - ceneKTIIIBHOCTb no ~eneBoMY npoAYKTY (8); 
me - KOn\ll4ecTBO nony4eHHoroueneeoro npoaysra: 
mo - Konlll4ecTBO nony4eHHorono604Horo npoAyKTa; 

't - speMSl npo~ecca. 

,. ,4. CKOpOCm& XUMUKO - mexHono2ulIeciC02o npoqecca 

-.4c " !"U = ±_t _ cpenaee 3Ha4eHII1e CKOpOCTIII; , 
.4T 

dc'U= ±_l _ MrHoBeHHoe 3Ha4eHllle CKOpOCTH;
dT .
 

i1Ci _ 1113MeHeHllle Kom14eCTBa II1cxoAHoro peeresra IIInlll KOHe4Horo npoayxra
 

(dCi); 
i1T _ npoMe>t<yTOK BpeMeHIII, aa KOTOPbl" npoaaouino 1113MeHeHllle Konlll4eCTBa 

IIIcxoAHblX peareHToB 111 KOHe4HbiX npoAYKTOB;
 
dT _ 6eCKOHe4HO Manbl~ npOMe>t<yToK BpeMeHIII, sa KOTOPbl" npolll30wno
 

1113MeHeHllle Konlll4eCTBa IIIcxoAHoro peareara IIInlll KOHe4HorO npoAYKTa (dCi)
 

i - \IICXOAHblM peare-rr IIInlll KOHe4Hbl~ npoAyKT. 

aA + BS --+ mM + nN 

_ dCA '* _dCB '* dCM :I: dCN • 

dT dT dT dT '
 
1 dCN.


1 dCA 1 dCB !.. . dCM 
- ;;. dT ' 

b dT m dTa dT
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1 dct
U = + V • dT - ~HBap~aHTHoe 3Ha4eH~e CKOpOCT~. 

5. PacxooHb/e K03f/Jf/Juu,ueHmbl (PK): 
mA 

no CblpblO: PK = 
rn8 

rne: rna - Kon~4eCTBO nOJlY4eHHoro npoAyKTa; 
rnA - KOJl~4eCTBO aarpa-reaaoro CblPb~ 

AaHHoro KOJl~4eCTBa 

sonsocu AJUI CAMOnpOBEPK~ 

1. X~M~KO - TexHonor~4ecK~1iI npouecc. Knacc~cP~Ka~~R 

2. Cblpbe x~M~4ecKoliI npoMblwneHHoCT~. Hanpaaneaae 
~cnonb30BaH~~ CblPbR 
3. nYT~ nOH~>KeH~~ aarpar Hacblpbe. 

Ha nonY4eHI1e 
npoAyKTa. 

pauaoaanssoro 

4. Cnoc06bl 060ral1.leH~~ CblPbR C1>noTall~oHHbllil MeToA o60ral1.leH~~ CblPbR 
5. BOAa B x~M~4ecKoliI npoMblwneHHo~. OCHoBHble nosaaarena Ka4eCTBa 
BOAbl. 
6. )f(eCTKoCTb BOAbl. CnOC06bJ YM~r4eHI1~ BOAbl. 
7. KOMnneKcHoe ~cnonb30BaH~e CblPbR OxpaaaokpY>KalOutelilcpeAbl. 
8: Ka4eCTBo ~ ce6ecTo~MoCTb x~M~4ecKoliI npoAYKII~~. 

9. Xapasrepacrasa rOMoreHHblX ~ rereporeaaax npoueccos. 
10. OCHoBHble rexaonoraxecsae nosasarena XTn.· CKOpOCTb, creneus 
npeapauieaaa ~CXOAHoro pearesra, BblXOA npoAyKTa, ~36~paTeJlbHOCTb, 

pacxonaeie K03cPcP~lI~eHTbl. 
11. CKOpOCTb XTn. cnocoea ee YBen~4eHI1~. 

12. Creneas npespauieaaa ~CXOAHoro pearesra, BblXOA npoAyKTa. Cnoc06bl 
YBeJl~4eH~~ 3T~X noxaaarertea An~ He06paT~MI?IX npoueccos. 
13. creneas ripeBpal1.leH~~ ~CXOAHoro pearesra, BblXOA npoaysra. Cnocotis: 
YBeJJI14eH~~ 3T~X noxasarenea AJ1~ 06paT~Mblx npoueccoe, nporexaiouiax C 
TennOBblM 3cPcPeKTOM.. 
14. CKOPOCTb XTn. K03cPcP~lI~eHTCKOPOCT~, AB~>KYl1.la~ cana npouecca AJ1~ 

rOMoreHHblX ~ rereporesxsix npoueccos. 
15. CnO>KHble npoueccsr. CeneKT~BHOCTb, ee CB~3101 C BXOAOM nponyxra ~ 

creneseic npeBpal1.leHI1~ ~CXOAHbIX pearearos. 
16. Cnoc06bl ~HTeHc~cP~Kall~~ rOMoreHHblX He06paT~Mblx npoueccos. 
17. rOMoreHHbl1il ~ reTeporeHHbl1il KaTaJl~3. CYl1.lHOCTb KaTan~3a. 

18. Paaaoeecae B X~M~KO - TeXHOJlOr~4eCKOM npouecce. Cnoco6bl 
Bblpa>KeH~~ KOHCTaHTa paBHOBeCI1R B3a~MocB~3b Me>KAY H~M~. 

19. K~HeT~4eCK~e Kpl1Bble ~CXOAHbIX peareHTOB B Clly411 06paTI1MbiX 11 
Heo6paT~Mblx npoueccos. 

24 

20. KOHCTaHTa paaaoeecaa. PaBHoBecHb11il BbIXOA. CB~3b KOHCTaHTbl 
pasaoeecaa C061.J.1~M AaBJleH~eM ~ C paaaoeecaoa creneasio npespauieaaa 
~CXOAHblX peere-rroe B cnY4ae npoueccoe: I 

Ia) CO + C(2~ COCl2.· 

6) C + C02~ 2CO; 

8) H2 + C(2~2HCl. 

21. napaMeTpbl rexaonora-ecxoro pe~Ma. II1x Bnl1~H~e Ha COCTO~H~e 

paBHoBec~R 

22. Bn~~H~eTeMneparypbl aa paaaoaecaux BbIXOA, paeaoaecayic creness 
npeBpauteHH~' Ir1CXOAHOro pearesra npa npoBeAeHHI1 06paT~Mblx 3K30 - ~ 

3HAoTepM~4IecK~x npo~eccoB. . 
23. Cnoco6bl YBen~4eH~~ paaaoeecaoro BbIXOAa, paasoeecaoa crenesa 
npespauieaaa HcXOAHoro peareara B cny-iae rasoeux npoueccos, 
npoTeKalOut~X C ~3MeHeHl1eM66'beMa. . 
24. nplr1HII~n Ile - lllarense. BnH~HHe KOH~eHTpa~~~ ~CXOAHbIX pearearoe ~ 

KOHe4HbiX npoAyKTOB Ha paBHoBecHbl1il BbIXOA, Ha paBHoBecHylO creneas 
npeapauieaas ~CXOAHoro pearesra. 
25. rOMoreHHble He06paT~Mble npoueccei 3aB~c~MoCTb CKOpOCTI1 eroro 
npo~ecca OT TeMneparypbl. 
26. rOMoreHHble 06paT~Mbie npoueccei. Bn~~H~e TeMneparypbl Ha CKOpOCTb 1 
~ creneas npeBpauteH~~ ~CXOAHoro peareara B CllY'-lae 3K30TepM~4ecKoro 

npouecca. Il~H~~ OnT~MaJlbHbIX TeMneparyp. . ,
27. rOMoreHHble 06paTI1Mbie npouecca. Bn~~HHe reuneparypsr Ha CKOpOCTb r, 
11 creneas rtpeapauieaas ~CXOAHoro pearesra B cnyxae 3HAoTepM~4ecKoro 

npouecca. Bbl60p onT~ManbHblX TeMneparyp. 
28. 06paT~Mble 3K30TepMI14eCK~e npoueccu. Il~H~~ OnTl1ManbHblX 
reuneparyp. 
29: 3aB~c~MoCTb crenesa npeBpal1.leH~~ I1cxoAHoro peareara OT 
TeMneparypbl np~ pa3JWl4HblxBpeMeHaX npoBeAeH~~ npoueccos B CJlY4ae I 

He06paT~Moro ~n~ 06paT~Moro 3K30- ~ 3HAoTepM~4ecK~x npoueccoa. 
30. CnO>KHble npoueccu. CeneKTHBHOCTb ~n~ ~36~paTenbHoCTb. BriH~H~e 
TeMneparypbl Ha ~36~paTenbHocTb. 
31. Bn~~HHe TeMneparypbl Ha CKOpOCTb, crenese npeBpauteHI1~ ~CXOAHoro 

peareara, BblXOA npoAyKTa B cny-iae cnoxaonapannensaoro npouecca. 
32. Bn~~H~e AaBJleH~~ Ha CKOpOCTb ra30cPa3Hblx He06paT~MbIX npouecccs 
pa3Jl~4HOrO nopSlAKa. 
33. Bn~~Hlr1e AaBJleH~~ Ha CKOpOCTb ra30cPa3Hbix 06paT~Mblx npoueccos, 
npoTeKalOl1.l~X CYBen114eH~eM 11 YMeHbweH~eM 06'beMa. 
34. reTeporeHHble XTn. KpaTKa~ xapaxrepacraxa. CT8A~11 rereporesaoro 
XTn. 
35. reTeporeHHbl1il npouecc. 06naCTI1 npoTeKaH~~ rereporeaaoro npouecca. 
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36. BHewHeA~epepY3~oHHas:l 06naCTb npoTeKaH~s:l rereporesaoro XTn. 
np~3HaK~ npoTeKaH~s:l reTeporeHHoro npo~ecca BO 
BHewHe,Q~epepY3~OHOHHO~ 06naCT~. 

37. Cnoco6bl ~HTeHc~ep~Ka~~~ rereporeasoro npouecca, nporesaiouiero BO
 
BHewHeA~epepY3~OHHO~ o6nacT~.
 

38.I3Hyrp~A~epepY3~oHHas:l 06nacTb rereporeaaoro XTn.
 
39. np~3HaK~ npoTeKaH~s:l rereporeaaoro XTn BO BHYTP~A~epepY3~OHHO~
 

o6naCT~.
 

40. Cnoco6bl ~HTeHc~ep~Ka~~~ rereporeaaoro npouecca, nporesaouiero BO 
BHYTP~A~epepY30HHO~ ofinacra. 
41. K~HeT~4eCKas:l 06naCTb npoTeKaH~s:l rereporeaaoro npouecca, 
42. np~3HaK~ npoTeKaH~s:l rereporesaoro XTn B ~HeT~4ecKo~ 06naCT~. 

43. Cnoc06bl ~HTeHc~ep~Ka~~~ rereporeaaoro XTn, nporexaouiero B 
K~HeT~4ecK~~ 06naCT~. 

~. 06~as:l epopMyna pacsera CKOPOCT~ rereporeaaoro X~M~KO 

rexaonoravecxoro npouecca. K03epep~~~eHT CKOPOCT~ npouecca. AB~>Ky~s:l 

cana npouecca. 
45. AB~>Ky~as:l cana rereporesaoro XTn npa nps:lMOTOKe, nporaaoroxe ~ npa 
nepeKpeCTHoM TOKe. 
46. Cnoco6bl YBen~4eH~s:l YAenbHolIi nOBepxHocT~pa.3Aena epa3 B 
rereporeaaoa npouecce, nporesaiouiea BO BHewHeA~epepY3~OHHolIi o6naCT~ 
,QIls:l C~CTeM: ra3- TBepAOe,>K~AKOCTb - TBepAoe, ra3 - >IG1AKOCTb. 
47. XHM~4ecK~e peaxropst Knacc~ep~Ka~~s:l. Tpe60BaH~s:l, npeAbs:lBns:leMble 
KpeaKTOpaM. , . 
48.Knacc~ep~Ka~~s:l peaKTOpOB no r~poA~HaM~4ecKciMY pe>K~MY cMeLUeH~s:I 
~CXOAHbIX pearearoa. 
49. YpaBHeH~e MaTep~anbHoro 6anaHca Ans:l peaxtopa B ~HTerpanbHo~ ~ 

A~epepepeH~~anbHolIi epopMax. . 
50. Peaxrop ~eanbHoro CMeWeH~f1 nep~oA~4ecKoro Al;!IIiCTB~s:l. 

51. PeaKTDp'lIIAeanbHoro BbITeCHeH~R XapaKTep14CTIf4eCKOe ypasHel'l~e. 
Peuieaae ypaBHeH~s:l npa npoTeKaH~~ B peaxrope HyneBoro, nepsoro ~ 

APyr~x t'iOPs:lAKOB. 
52. Peaxrop ~AeanbHoro CMeWeH~s:l aenpepueaoro AellicTB~R 

Xapasrepacrasecaoe ypaaaexae. Peuieaae ypaBHeH~s:l npa npoTeKaH~~ B 
peaxrope peaK~~~ HyneBoro, nepsoro ~ APyr~x nopaaxoe. 
53. KacKa,Q peaKTOpOB ~eanbHoro BbITeCHeH~s:l ~ ~AeanbHoro CMeWeH~s:l. 

54. PaC4eT KaCKa,Qa peaxropoa ~AeanbHoro CMeWeH~s:l aenpepeiaaorc 
AellicTB~R 

55. Bn~s:lH~e rana peasropa aa ~HTeHC~BHOCTb X~M~KO - rexacncravecxoro 
npouecca. 
56. Bn~s:lH~e rana peaxropa Ha ~36~paTenbHoCTb npa npoBeAeH~~ 

cnoxaonapannensaoro npouecca. 
57. Bb/60p rana peakropa npa npoBeAeH~~ cnoxaonapanneneaoro 
npouecca, B KOTOpOM nopsno« oCHoBHolIi peaK~~~ 60nbwe nOps:lAKa 
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n~HblX pea~1II111 III Hao60pOT, nOPAAoK no604Ho~ pea~lII~ 60llbwe
 
nOPflAK8 n~HoA peaK~~~.
 
58. XIIIMIllKO - TeXHonorlll4ecKllle CIIICTeMbi (XTC). Cnoco6bl 111306p8>KeHlllfi 
XTC.
 
59.,TexHonorlll4ecKllle CBR3~ BXTC.
 
60. CXeMbi XTC. 
61. npolll3BOACTBO cepHoA KIIIC1l0Tbl MeTQAOM ABOAHOro KOHTaKTlllpoBaHIIIR,
 
ABOAHOA a6cop6~1II111. Cl>1II3111KO - XIIIMIII4eCKllle OCHOBbi npo~ecca.
 

62. npolll3BOACTBO cepHIIICToro rase. Cl>1II3111KO - XIIIMlII4ecKllle OCHOBbi 
npo~. 

63. npolll3BO,QCTBO BQAOPOAB. Cl>III3I11KO - XIIIM~4eCKllle OCHOBbi npouecca. 4
64. npol43BQACTBC aMMl48K8 nplII cpeAHeM AaBlleHIIIIII. cJ>~3~KO.- XIIIMl/ll-leCKllle
 
OCHOBbi. .
 
65. npolll3BO,QCTBO B3oTHOA KIIIC1lOTbI nplII aTMocepepHoM AaBlleHIIIIII. Cl>1II3111KO
 
- XIIIMIII48CICMe OCHOBbi npo~ecca.
 
66. TeXHOllOrlll4ecK111e CBR3111 B npolll3BOACTBax cepHoA KIIIC1l0TbI, aMUlllaK8,
 
B30THoA KMCllOTbi.
 

6M6nMOrPACDM"IECKMM CnMCOK 

OCH06H8R numepamypa: I 

1. OCHOBbi XIIIMIII48CKO~ TexHanOrllllll InCA. peA. ~.n. MyxneHoBa, - M.:
 
BblCW8R WK01l8. 1991, 1983. .
 
2: 06U48A XMMIII49C1W1 TeXHOnOrlllR I nOA. peA. ~.n. MyxneHoBa.- Q. 1, 2 
M.: BblCW8SI WKona, 1984.
 
3. COKonoB P.C., XIIIMIII4eCK8R TexHOnOrllls:l. TOM 1, 2.- M.: Bna,Qoc,2000. 
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TeXHOnOrlllR. - M.: BbicwaSi WKona, 1990 . . . ..
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COAEPlKAHME 

06l1.tVlE METO.QH4EC!G'1E'YKA3AHVlfl 3
 

. CKOPOCT..~ XVlMVl4ECKO~ PEAK~VlVI , 3 

XVlMVl4ECKOE PABHOBECVlE 3
 

nEPE4EHbTEM VI PA3AEIlOB KYPCA : 5
 

P83,Q8I1 1.OCHOBHblE nOHRTVIfl 5
 

P83,Q8I1 2. KIlACCVI<I>VlKAL\HR XVlMVlKO-TEXHOIlOrH4ECK&t1X .
 
np~ECCOB XTn ~ 5
 

Pa3,Q8I1 3. KA4ECTBEHHbiE VI KOIlVl4ECTBEHHbiE KPVlTEPVlVI
 
O~EHiG1 3<1><1>EKll1BHOCTVI XTn 5
 

P83,QeJ1 4. 3AKOHOMEPHOCT~ rOMOrEHHblX XMMVlKO
TEXHOOOrH4ECKVlX npO~ECCOB XTn : 5 

P83Aen 5. rETEPOrEHHblE XVlMVlKO-TEXHOllOrn4ECK&t1E
 
npO~ECCbI XTn 6
 

. P83,Qen6. XVlMHlIECJ<l.1E PEAKTOPbl 7
 

P83,Q8I1 7. >a1MHKD-TEXHOIlOrn4ECKAfl CVlCTEMA(XTC) 8
 

KOHTPOIlbHblE PA50TbI 9
 

KOHTPOIlbHAfl PA60TA N21 9
 

KOHTPOIlbHAfl PA60TA NR2 12
 

.PA3,QEJ1b1MSt noBTOPEH~S1 ..~ 15
 

P83,Qe1I 1.CKOPOCTb X&t1MVl4ECKO~ PEAKU~VI 15
 

P83,Qen 2. XVlMHlIECKOE PABHOBEC&t1E 17
 

Pa3,Qan 3. KI1ACC&ll<l>VlKA~S1 X&>1MVlKO - TEXHOllOrn4ECIOO(
 
npO~ECCOB XTI1 20
 

Pa3,Qen 4. nOKA3ATEI1V1 XVlMVlKO -TEXHOIlOrVl4ECK&t1X 
npO~ECCOB ~ 22
 

CAMOnPOBEPJ<l.1 24·
BOnpOCbl.nJlfl 
6V16IlVIOrPA<I>&t14ECKl1A CnVlCOK ' " 27
 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 




