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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHei ux popmuposanus

Hnoexc Cooepicanue Imanwl hopmuposanus KomnemeHyuu Haumenosanue
Komnemenyuu KomnemeHnyuu Jexyuu Ilpakmuueckue | Jlabopamopnwie | Kypcosoit | ouenounozo
3anamus 3anamus npoekm cpeocmea
(paboma)
OK-7 CIIOCOOHOCTBIO K caMoopraHuzanuu U | Pazoen 1-5 - Pazoen 1-5 Pazoen 1-5 | JTabopatopHbie
camMo00pa30BaHUIO Temwvr 1-16 Temwvr 1-9 Temwvr 1,2, | paboTbl, pabOTHI B
4,5-8,11, MaJlbIX TpynIax,
14-16 KontponbHbie
pab6ortsl, PT'P,
JIOKJIaJl, 9K3aMeH
CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJB30BATh Pazoen 1-4 i Pasoen I-5 Pazoex 1-4 | Jlabopatopubic
Temwr 1, 4-7 Temvr 1,2, | paboThl, pabOTHI B
OIK -1 OCHOBHBIE  3aKOHBI CCTCCTBGHHOHay‘-IHLI)j 6.8 11 O —
JUCLUILIH B npodeccroHaIbHOI KOHTpOITBHBIE
JeSTEbHOCTH paGotsl, PTP,
9K3aMeH
rOTOBHOCTBIO ~ WCIONIB30BaTh  3HaHUS O | Pazden 1-5 - Paszoen 1-5 Paszoen 1-5 | JJaboparopubie
COBpPEMEHHON (U3WUECKOM KapTuHEe Mwupa, | Temwvl 1-16 Temor 1, 4-7, 9 Temwr 1,2, | paboThl, pabOTHI B
OIK-2 IPOCTPAHCTBEHHO-BPEMEHHBIX 6-8, 11, | MaJbIX Tpymmax,
i 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIeCTBA JUIS 15-16 KonTpospHbIe
MOHUMAHUSL OKPY’KaIOIIEr0 MHUpPa U SIBICHHUU pabotsl, PI'P,
TIPUPO/IbI JK3aMeH
OIlK-3 TOTOBHOCTb HCIIOJIL30BATh 3HAHWS O CTpOeHUH | Pazoen 1-5 - Paszoen 1-5 Paszoen 1-5 | JJaboparopuble
BEIIECTBA, MNPHPOJE XHUMHYeCKo cBs3u B | Temst [-16 Temwvr 1-9 Temwvr 1,2, | paboTbl, pabOTHI B
pPa3IMYHBIX KJIACCAX XUMHUYECKUX COECIMHEHUMN 4.6-8 11, MaJIbIX I'pyIiax,
JUIsl  TIOHMMaHMs CBOWCTB MaTepuaioB U 14-16 KonTposnbHble
MeXaHU3Ma XUMHYECKUX MPOIIECCOB, pabotsr, PTP,
HPOTEKAMOIIHUX B OKPYKAIOIIEM MHPE. 9K3aMCH




Ilepeuens komnemenyuit U UHOUKAMOPOB 0OCMUICEHUA KOMNEMEHYUIL ¢ YKA3AHUEM IMAN08 hopMuposanus ¢ npoyecce 0C60eHU
OUCUUNIUHDL
Komnereniuu:
OIIK-4 Crocoben obecredynBaTh IPOBEACHUE TEXHOJIOTHICCKOTO TIPOIECCa, HCIIONB30BaTh TEXHUYECKHE CPEICTBAa Ui KOHTPOJS IapamMeTpoB
TEXHOJIOTHYECKOT0 MPOIIeCca, CBOUCTB ChIPhS U TOTOBOM MPOAYKIIUH, OCYIIECTBIISATH M3MECHCHHE MTAPaMETPOB TEXHOJIOTHYECKOTO MPOIecca MPY U3MECHCHHU CBOWCTB
CBIPbS

OIIK-4.1 3naer npouecchl XMMUYECKOM TEXHOIOTUH, alllapaThl 1 METOABI X PacdyeTa, OCHOBHbIC MOHATHS YIIPABICHUS TEXHOJIOTHYECKUMH IPOLIECCAMH,
METOJIbl ONITUMHU3ALUN XUMHUKO-TEXHOJOTUYECKUX TPOLIECCOB, METOAOJOTHIO MCCIEAOBAaHUS B3aUMOJECHCTBHA MPOIECCOB XUMHUECKUX MPEBpAICHUN U SBICHUN
nepeHoca

OIIK-4.2 Ymeer nonbupars napamMeTpsl U BbIOUpPaTh anmapaTypy sl KOHKPETHOIO XUMHKO-TEXHOIOTHYECKOrO MPOLecca, OLEHUBATh TEXHOJIOIHYECKYIO
3¢)(I)CKTI/IBHOCTB IMPOU3BOJACTBA, IPUMEHATH MCTO/IbI BBIYHMCIIMTEILHOM MaTeMaTUKH U MaTeMaTHUYeCKOM CTaTUCTHKU JI1 MOACIMPOBAaHNA U ONITUMU3AIU XMMUKO-
TEXHOJIOTHYECKUX IIPOLIECCOB

OIIK-4.3 BnageeT HaBbIKaMU TEXHOJIOTMYECKUX PACYETOB, ONPEAEIICHUS TEXHOIOITMUECKUX MOKa3aTenel mpouecca, yupaBlIeHUs] XUMUKO-TEXHOJIOTHYECKUMHU
CUCTCMaMU U METOAaMHU PEryJIUPOBaAHUSA XUMUKO-TCXHOJOTHUYCCKUX MTPOLCCCOB

Huouxamopwt Omanwt hopmuposanus KomnemeHyuu Haumenosanue oyenounozo cpeocmea
00CmudiceHus Jlekyuu Ilpakmuueckue Jlabopamopnoie Kypcoeoii
KomnemeHnyuu 3anamus 3anamus npoexm
(paboma)
OIIK-4.1 Pazoen 1-5 Pazoen 1-5 He NPedycMompensl | He NPedycMompeH JlabopaTopHbie pabOThI, pabOTHI B MAJIBIX
Temwvr 1-16 Temwvr 1-9 rpyImnax,
Kontposbnsie pabotsl, PI'P, noknan, sx3amen
OIK-4.2 Pazoen 1-4 Pazoen 1-5 He NPedycMompensl | He NPedycMompeH JlabopaTopHbie pabOThI, pabOTHI B MAJIBIX
) Temwvr 1-9 rpyImnax,
KonTponsusle pabotsl, PI'P, s3x3amen
Pa3zoen 1-5 Pa3zoen 1-5 He npeodycMompensl | He npedyCMOmpeH JIaGopatopHble paboThl, paOOTHI B MaJIbIX
OUK-43 | Tewer 1-16 | Tewni 1-9
embl embl rpynmnax,
KonTtposnbhsle paboTsl, PI'P, sx3ameH




IlIkana ouenueanusn

Mudposoe
BBIPpa:KeHHE

Beipaikenue B
0ajax:

CioBecHoe
BbIpaKeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKEHHS TPU (popMe KOHTPOJIS:

IK3aMeH / 3a4eT ¢ OEeHKOM

3a4dyeT

5

87 - 100

OT1iIuyHO
(3auTeHo)

OLeHKa «OTJIUYHO» BBICTABJISIETCS CTYACHTY, €CIH TCOPETUUYECKOE
coJlep’KaHUe Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOesoB; MCUEPIBIBAIOIIE,
MOCJIeI0OBAaTEIbHO, YE€TKO M JIOTUYECKH CTPOHMHO H3JaracT MaTepHual;
CBOOOJIHO CIHpaBISICTCS C 3aJadyaMH, BONpPOCAaMH U JAPYTUMH BUJIAMHU
MIPUMEHEHUS 3HAHWI; UCIIONB3YeT B OTBETE JAOMOTHUTEIHHBIA MaTepHrall Bce
MIPEeIyCMOTPEHHBIE MPOTPAaMMOW 3a/laHUSl BBIIIOJIHEHBI, Ka4decTBO WX
BBITIOJTHCHHST OILIEHEHO 4YHUCJIOM OajUIOB, OJIM3KUM K MaKCHMalbHOMY;
aHAIIM3HUPYET MOYICHHBIE PE3YIbTATHL, TPOSBIISIET CAMOCTOATEIHHOCTD MTPH
BBITIOJTHCHUH 3aJTaHUI

74 - 86

Xopo1o
(3auTeHo)

OneHka «XOpOLIO» BBICTABISAETCS CTYNEHTY, €CIH TeOpeTHUECKOoe
coJiep)kaHUe Kypca OCBOCHO IIOJHOCTHIO, HEOOXOAMMBIE MPaKTUYECKHUE
KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE MPELyCMOTPEHHBIE
mporpaMMoil oOydeHHsl ydeOHble 3aJaHusl BBIIIOJHEHBI, KayecTBO MX
BBITMIOJIHEHUST JIOCTaTOYHO BbICOKOe. CTYyZEHT TBEpAO 3HAET Marepual,
rPaMOTHO M MO CYHIECTBY H3JIaraeT €ro, He JOIMycKas CYyIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

60-73

VY noBnersopu
TEJBHO
(3auTeHO)

OneHka  «yZOBIETBOPHUTENBHO»  BBICTABISACTCS  CTYACHTY,  €CIH
TEOPETUYECKOe COJIepKaHHe Kypca OCBOSHO YaCTHYHO, HO NPOOENsl He
HOCAT CYILECTBEHHOI'O XapakTepa, OOJBLIIMHCTBO HPEAyCMOTPEHHBIX
MIPOTpaMMOM 3aJaHNi BBIIIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, IPH OTBETE
Ha I[IOCTaBJICHHBIN BOIIPOC CTYJEHT JOIyCKAaeT HETOYHOCTH, HEJTOCTATOUYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApPYIICHUS JIOTHYECKON
II0CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIa.

Ouenka «3a4TCHO» BBICTABIIACTCS
CTYZEHTY, €CIIH OTBEThl Ha BOIPOCHI IO
TeMaM JAUCLUIUIMHBI IIOCIEN0BATEIbHBbI,
JOTUYECKH  W3JIOKEHBI,  JIOMYCKAITCs
HE3HAUUTEIbHbIE HEJO4YeTHl B OTBETE
CTyJEeHTa, TaKkHe Kak  OTCYTCTBHE
CaMOCTOSATETIBHOTO  BBIBOZIA,  PEUCBHIC
OLIMOKH U TIp

Huxe 60

Heynosnersop
WUTENBHO
(HE 3a4TEeHO)

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIH OH HE
3HA€T 3HAYUTENBHOM YaCTH NPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyIHEHUSIMH
BBIMIOJIHSICT ~ TpaKkTHYeCKHe paboThl, HEOOXOAMMBIE IPAKTHUYECKHE
KOMIIETEHIINK He CQOPMUPOBAHBI, OOJBIIMHCTBO MNPEAYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJlaHWK HE BBINIOJHEHO, KadecTBO HX
BBINOJIHEHHS OLIEHEHO YMCIIOM OaJJIoB, ONM3KMM K MUHUMAJIbHOMY

OLICHKa «HE 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYAE€HT HC 3HaCT
OCHOBHEBIX IIOHSITHH TEMBI JUCIHUITIINHEI,
HC OTBCYACT Ha AOOIOJHUTCIIBHBIC H
HaBOJAIIME BOIIPOCHI ITPETIOJaBaTCIIA.




Ilepeuens ouenounvix cpeocme no oucyunaune (MooyJ)

b1.0.25 «Teopus xumuxko-mexHono2uiecKux npoueccoey

OueHnovHble Koa-Bo Basuibl (min-max)
cpeacTBa
Meponpustus ouHasn | ouHO- 3a0unasn ouHas | ouno- 3a0uHan
TeKylIero 3a0uHan | /3aou4. 3a0uHasa | /3aou.
KOHTPOJISA BO(XTOB) BO(XTOB)
cemecmp cemecmp
111 1V 1v /11 111 1V 1v /I
JlaGopaTopHbie 2 2 1/1 27-45 | 27-45 11-18
3aHATHUSA /11-18
Pabora B Manmx | 1 1 1/1 12-20 12-20 3-5
rpynnax |
Konrponsnas pabora | 1 1 171 12-20 | 12-20 21-35
Nel
PI'P-1 1 1 -/- 9-15 9-15 -/-
KoHTt-s1 pabota mis 1/1 - - 25-42
3a049HOM (h.0.Nel /25-42
HUTOI'O 60-100
ouHnas | ouHo- 3a0unasn OuHasn | OUHO- 3a0unan
3aounasn | /3aou. 3aounas | /3aou.
BO(XTOB) BO(XTOB)
cemecmp cemecmp
1A% |4 V/IV 1V \4 V/IV
JlaGopaTopHbie 2 2 2/2/ 12-20 12-20 9-15
3aHATHS /9-15
Konrponsnas pabora | 1 1 -/- 12-20 12-20 -/-
No2
KonTponbhas pabota | - - 171 - - 24-40
JUTst 3204HOM ().0.Ne2 /24-40
Jloxman 1 1 -/- 6-10 6-10 -/-
Pabota B Mamex |1 1 1/1 6-10 6-10 3-5/3-5
rpynnax 2
IK3amMeH 24-40 24-40 24-40
124-40
HUTOI'O 100




MuHuCTEepCTBO HAYKHU U BhICIIero oOpa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI UHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuUil HAIMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHoN02UHECKUL
Kageopa negpmexumuuecxoeo cunmesa

KommuiekT 3aganmii 1u1s1 J1a0OpATOPHBIX 3aHATHI
no nucrumrie 51.0.25 «Teopust XUMHKO-TEXHOJIOTMYECKUX OPOLIECCOBY

Cemectp 3(ouHnas ¢.o.), 4(ouHo-3a04Hasi, 3204Has (.0.)

Paznean: 1.
IIpakTnyeckas padora «Texnosornyeckue kpurepuu 3¢ppexkrusnoctu XTID»
3aoaua 1.

Onpenenuth Kakoe KOJMIECTBO MOJIb BEIIECTBA COJICPIKUTCS:

a) 28 r. HaTpus 0) 40 xr H2SO4 B) 100 kr onmeduHa ¢ YUCIOM aTOMOB
yriepoja 6
3aoaua 2.

Ornpenenurtb Macey:

a) 10 xkmMou1b a30Ta 0) 24 moas HCIO4 B) 45 KMOJIb MapaduHa ¢ YUCIOM aToMa
yraepoza 8
3aoaua 3.

OnpenenutTh Kakoe KOJMYECTBO HCXOJHOTO BEIIECTBA BCTYMHT B PEAKIMIO M o0Opasyercs

MPOIYKTOB, €CIIA HAa PeaKIUIo XJIopupoBaHus O6ensona moaano 100 kr xmopa u 250 kr 6eH3o:7a:
CesHs + Clo 2 CsHsCl + HCI

3aoaua 4.

Ha peaknuro xmopupoBanus sTusieHa mojgaercst 56 kr atwiieHa u 71 kr xyopa. TeXHUYecKui XJiop
coJepkuT 2% macc. a3oTa (IPUMECh), TEXHUYECKHUI 3THIIEH COIepkKUT 5% 00. 3TaHa. OnpenenuTtsb
KOJIMUECTBO O0pa3ylollerocss IUXJIOpATaHa, CTENEHb IPEBpaIleHMs] 3TUJICHA, PacXOJHbIe
K03(PUILIUEHTHI 1O CHIPBIO.
CH4 + Clz 2 CoHuCl

3aoaua 5.
Paccunraiite Machl uCXOHBIX peareHToB s nosyyeHust 650 kr C4HoOH 1o peanuu:

C4HoCl + HO - C4HyOH + H(Cl,
ecnu kouBepcus Cs4HoCl paBna 0,7, mpu ycnoBuu aBykpatHoro nz0Obeitka H2O. Paccumraiite
pacxosiHble K03()PUIMEHTHI MO ChIPbIO;

3aoaua 6.
CocraBbpTe MaTepHallbHbIN OanaHc mpouecca, eciau Tpedyercs nonyduts 750 kr C4HoCl:
CsHio + Ch— C4HoCl + HCI



Paccuuraiite Heooxoaumoe konndectBo C4Hio, ecnmu oH momaercs ¢ copepKaHHeM MpUMecel B
konuuectBe 15 macc. u Clx ¢ cogepanuem ocHoBHoro BemectBa 90 % macc. Paccuuraiite
pacxoHble KO3((UIUEHTHI IO CHIPBIO.

Pasjnen 2: Marepuanabnblii 6amanc XTII.
3aoaua 7.
Ha peakuuio karamutuueckoro okucieHus nogano 100 Kr TeXHUYECKOro 3TUJIEHA, €ro CTENeHb
npeBpamienuss 13%, mpu 3ToM 00pa3oBasiock 3 Kr amnerajibierujia. TeXHUYECKUU ITHIICH
conepxut 97% stunena, 3% stana. OnpeaenuTs: 00bEM MOJJAHHOTO BO3TyXa, €CIIH MPUHSTH, YTO
B Bo3ayxe coaepxkutcs 21% Kkuciopoaa, ocTaabHOE a30T; CEJIEKTUBHOCTH MPOIIECCa U BBIXOJ
[EJIEBOTI0 MPOJYKTa, pacxXoiHble KOA((PHUIMEHTHI [0 ChIPbIO.
IleneBast peakuys — OKUCICHUE STUIIEHA B ATUJICHOKCHIL:
CyHs + 0,5 02 2 CoH4O
[ToGouHast peakys — OKUCIICHUE STHIICHA B alleTalbJICT U/
CyHs + 0,5 O2 2 CoH4O
3aoaua 8.
[Tpu xnmopupoBanuu Oenzona, oopazyercs 300 kr xjmopoenszona. CeneKTUBHOCTH mporecca 97%.
MonbHOE COOTHOIIIEHHWE HUCXOMHOM cmecu Oenzoi: xyop paBHO 3:1. TexHuueckuit OEH30II
coepxuT 98% macc. OCHOBHOTO BELIECTBA; TEXHUYECKUN XJIOP COIEPKUT 3% Macc. mpuMecen.
OrnpenenuTtb: KOJWYECTBO 00pa3yromerocss IuxJIOPOEH30J1a; CTENEHb MpeBpalleHusl OeH307a;
pacxoaHble KOOPGUIUEHTHI MO ChIPBIO. [IpeIoKuTh MEPONIPUATHS IO CHUXKEHHUIO PACXOIHBIX
K03 PHUIIHEHTOB.
LleneBas peakuus — MOTy4YeHHUE XJIOpOEH30A:
CsHe + Clo 2 CsHsCl + HC1
[ToGounas peakius — Moyy4eHue AUXJI0pOeH30Ma;
CsHs + 2Cl2 & CeHaCl + 2HCI
3aoaua 9.
[Ipu ankunupoBanun OeH3ona ATwieHoM obOpasyercs 1000 xr stunbensona u 15 kr
mudTHIOeH30ma. [ yBeTMYeHUs CENEeKTUBHOCTH OCH301 MOAAETCs B TPEXKPATHOM H30BITKE OT
cTexuomeTrpudyecku HeoOxoaumoro. CTemnmeHb 4uCTOTHI OeH3ona 98,5% wmacc. B 3TUIIEHE
conepxkutcs 2% 00. aTaHa. OnpenenuThb: cTereHb mpeBpalieHusi 0eH301a U CeJIeKTUBHOCTD IO
OeH301Ty; pacXoAHble KOOPPUIIMEHTHI 10 ChIpbl0. COCTaBUTh MaTepHalIbHBIN OanaHc mponecca.
[eneBas peakuus — Moay4YeHHe STUIOEH30A:
CeHs + C2Hs 2 CeHsC2Hs
[ToGouHas peaxius — MoxydYeHrue AUITUIOEH30a:
CsHe + 2C2H4 > CsHa(C2Hs)2
3aoaua 10.

[Ipu ankunrpoBaHuM METaHOJIa U300y TUIIEHOM 00pa3yeTcst 740 KT METHIITPETOYTHUIIOBOTO
spupa (MTBED). Pacxonuwlii kosdpdunuent mzolOyrtunena 0,9 kr Ha 1 kr MTBD, crenens
npeBpatieHuss n300yTwieHa paBHa 1. OmnpenenuTh: KOJIMYECTBO MPEBPAIICHHOTO METaHOJa;
00pa30BaBIINXCS AUMEPOB; CENIEKTUBHOCTH MPOIlecca, pacXoJHbIe KO (GUIIUEHTHI TIO CHIPHIO.

[leneBas peakusa — noixyuyenne MTBO:
i-C4Hs + CH3OH - CsH20
[ToGounas peakius - Moxy4eHue JUU300yTHIICHA!
2i-C4Hs = CsHis

3aoaua 11.

[Tpu kaTaTUTUYECKOM OKHCIIEHUH METAHOJa KHCIOPOJAOM BO3AyXa Ha CEpeOpSHOM KaTalu3aTrope
obpasyerca 300 kr dopmansaeruna. CenextuBHocTh mporecca 80%, CTENeHb MpeBpaIieHUs
metaHona 90%. Texuudeckuit metanon comepxkut 10% mgumerunoBoro 3¢upa. OnpeaenuTs:
KOJTMYECTBO TOAABAEMOTO BO3yXa; KOJUYECTBO MCXOJHBIX BEIIECTB W TPOIYKTOB PEAKIUU;
pacxoaHble KOA(P(GUIUEHTHI MO CHIPHIO; MPEATIOKUTH MEPOIPHUATHS MO CHIKEHUIO PACXOTHBIX
ko3¢ uimeHToB (000CHOBATH).



[leneBas peakius — noiaydyeHue GopMaibaeruja:
CH30H + 0,5 O & CH20 + H20;
[ToGouHast peakuus — peakiusi MOJIHOTO OKUCICHHS:
CH30H + 1,5 O, = CO: + 2H20;
3aoaua 12.
[lpu tuapatanum wu3o0yTmiieHa oOpasyercs 120 kr TpumerunkapOuHona. CeleKTUBHOCTh
npouecca 98%, kouBepcust u300yTmiieHa 99%. MoibHOe cCOOTHOILIEHHE U300y TUIIEH: BOJIa PAaBHO
1:2. OnpenenuTs: KOTHYECTBO MPEBPALICHHON BOIBI; PACXOJHBIC KO (MUIIUEHTHI IO CHIPHIO.
[leneBas peakius — nonydenne TMK:
i-C4Hs + H2O - C4H;00
IToGouHast peakuys - MoJIy4YeHHe JUU300yTUIICHA:
2 i-C4Hsg = CsHis
3aoaua 13.
[lpu runpparauu OKMCH dSTWieHa oOpasyercs 250 xr stwieHrnukoins. CeleKTUBHOCTh
IPEBPALLEHHs OKUCU ITUIICHA B MOHO3TUIIEHITIMKOJIb 98%, CTEeNeHb IpeBpallieH s OKMCH ITUIICHA
1. MonbHOE COOTHOLIEHHE OKHUCh ATHIIEHA: Boja paBHO 1:18. CocTaBUTh MOJIBHBINA U MacCOBBII
MaTepHaIbHbIN OalaHC; ONPENeIUTh PACXOIHbIE KO3(D(PULIUEHTHI 110 CHIPBIO.
IleneBas peakuus — noixyuenue MOI':
C2H40 + H20 - C2HeO2
[ToOounas peakus — noxyuenue 91
C2HeO2 + C2H40 = C4Hi003
3aoaua 14.
[Tpu nperupparanuu metunpeHunakapouHona obpaszyerca 1500 kr crupona. CeleKTUBHOCTh
nporecca 0,83, kouBepcust Mmetunpenmtkapounona 71%. C 1enpo yBenndeHus BHIXOA EJIEBOr0
IPOAYKTa Ha CTa/IMI0 XUMUUYECKOTO MPEBPALLICHUS] UCXOHOE ChIPhE OJAETCSl B CMECH C BOJSHBIM
napoM. MaccoBoe cootHomeHne M®K: BonsHoit nap 1:4. CocTaBUTh MOJBHBIM U MacCOBBIH
MaTtepuaigbHbll  OanaHc. OnpenenuTb: KOJIWYECTBO MPEBPALEHHONM BOJABI; pacXoJHbIe
KO3 (UILIUEHTHI IO CHIPHIO.
[leneBast peakuus — MOIy4EHHUE CTUPOIIA:
CsHi0O = CsHs+ H2O
[ToGouHast peakiyst — MojryuyeHue areTopeHoHa:
CsHi0O = CsHsO + Ha
3aoaua 15.
Ha peakuuto xatanutuyeckoro okucieHus noaano 15 000 Kr/dy TEXHMYECKOTO ATHUJIEHA, €ro
creneHb npespauienus 13%, npu stom obOpaszoBanock 1200 kr/4 anertanpaeruna. TexHUYeCKUH
STUJICH COJICPKUT, % Macc: aTHiieHa- 98, ataHa- 2. OnpeaenuTs: 00beM IOJaHHOTO BO3TyXa, €CIIU
IIPUHSTH, YTO B BO3ayXe coaepkuTcs 20% Kucaopoa, OCTAIBHOE a30T; CEIEKTUBHOCTB ITpoLiecca
U BBIXOJ| LIEJIEBOTO MPOAYKTA, PacXoJHble KO3PPUIMEHTH! MO chbipbio. COCTaBUTh MOJIBHBIN U
MacCOBBI MaTepHaIbHBIN OanaHc.
[leneBast peakuys — OKUCICHHE STUIICHA B ATUJICHOKCHI:
CoHs + 0,5 O2 2 C2H40
[ToGouHas peakiusi — OKUCICHHUE ITHIIEHA B alleTadbAeTU/I;
CoHs + 302 2 2CO2 + 2H20
3aoaua 16.
MouHocTh mporecca u3omMepu3anuu H-nmeHTaHa 90 T.T. B Toj MO HM30HeHTaHy. D(PPeKTUBHBIHA
dbong padouero Bpemeru 8400 gacoB. CenekTHBHOCTH Tporiecca 96%, kouBepcus -79%. [lorepu
nporiecca cocTaBistoT 3%. CocTaBUTh MOJIBHBINM M MAaCCOBBIN MaTepHUaIbHbIE OallaHChI ITpoIecca.
[{eneBas peakius:
H-CsHi2 =2 i- CsHiz
[ToGounas peakuus:
H-CsHi2 2 C(CH3)s



3aoaua 17.
B nporuiecce kKaTamuTHYECKOTO IETUAPUPOBAHMS KyMOJIa ITPOMYCKHAsl CTIOCOOHOCTB 110 ChIpbio 200
T/cyt. CenexktuBHocTh mnpouecca 0,87, xkouBepcus kymona 78%. Omnpenenutb pacxoiHbie
K023 unmeHTH! M0 chipbio. COCTaBUTH MOJIBHBINA M MAaCCOBBIM MaTepUalIbHBINA OaaHC.
LeneBas peakuus — MOJIy4YEHHE O-METHIICTUPOIIA:
CsHsC3H7 = CsHsCsHs+ Ha
[ToGouHas peakius — MOJIUMEPHU3AIUS CTUPOJIA!
nCeHsC3H7 2 (CeHsC3H7)n
3aoaua 18.
Ha peaknuto karanuTruueckoro okucieHus 1noaano 1500 kr TeXHMUECKOro ATHIIEHA, €r0 CTENEHb
npespatienus 15%, npu aTom o6pazoBanock 60 KT TOOOUHBIX IPOTYKTOB, MOJIbHOE COOTHOIICHHE
aneranpaeruna k COzx = 10:1. Texuuueckuit stuneH couepxkut 97% ostunena, 3% sTaHa.
Onpenenutb: 00beM IMOJAHHOTO BO3AyXa, €CIM IMPHUHATH, UYTO B Bo3Ayxe coaepxkurcs 21%
KHCJI0pPO/1a, OCTAIbHOE a30T; CEJIEKTUBHOCTD MPOLIECCA U BBIXO/I LIEIEBOr0 MPOIYKTa, pACXOAHbIE
KO3()PUIUEHTHI 1O CHIPHIO.
IleneBast peakuys — OKUCICHUE STUJIEHA B ATUJICHOKCHI:
C2Hs + 0,5 O2 > C2H4O
[ToOouHas peakus — OKUCICHUE ITHIIEHA B alleTaabAEeTU/;
C2Hs + 0,5 O2 > C2H4O
[ToOouHas peakus — MOJIHOE OKUCICHUE STUIICHA!
CHs+3 022 2CO2+ 2 H20
Kpurepun onenku:

3aoyHnas /
ouHas ¢.o. OYHO-3A0YHAsL P.O.
III cemecmp IV cemecmp /3. BO ¢.o.
1V/ IIl cemecmp
Ne 0asuibl 3anauu OasIbl 3anauu Oasbl
3agaun min-max min-max min-max
IIpakTuyeckas padoral | 1-6 12-20 1-3 12-20 2-3 5,5-9
[IpakTuyeckas pabora2 | 7-18 15-25 7-12 15-25 7-8 5,5-9
NTOI'O: 27-45 27-45 11-18

banner camkaroTes IIpU HAJIMYHUU HEAOUCTOB U OImuOOK.

Cemectp S(ounas ¢.o.), 6(0ouHO-3204Has1, 3204HaA (.0.)

Pasnea 3.

IIpakTuyeckas padora «Tepmogunamuuecknii ananus XTID»

3aoaua 19.

1. Ompenenuth SHTANBIMIO XHWMHUYECKOM peakUMW MpH CTAHIAAPTHBIX YCIOBHSX; IPHU
temneparypax: 300, 400, 500 K (mpuHATB, 9TO SHTAIBIHNS MPOIECCa U TETJIOEMKOCTh 3aBUCAT OT
TEMIIEPATYPBHI).

2. OmnpenennTe KOHCTAHTY paBHOBECUS JUIsl JaHHOW pEakUMHM MpU YKa3aHHBIX BBIIIE
TEMIIepaTypax, ONPEAEINTh ONITUMANIbHYIO Temneparypy. Meron Temknna-IlIBapimana.

3. Onpenennuts paBHOBECHBIM COCTAB pEaKLUU, €CIOU INPUHATH, YTO - PEAKLMs MPOTEKAET B
UJeaNbHBIX YCIOBUIX U MOJUUHSIETCS 3aKoHYy Payss:

- IIpY ONITUMAJILHON TEMIIEpaType U JaBJIEHUHU | aTM.;

- IIPY ONITUMAJIBHON TeMIiepaType U JaBJICHUH S5 aTM.;

- IpU pa30aBICHUN UHEPTHBIM ra3oM B KonudecTBe 10 KMOJIb.

Peaknust — rugpupoBaHye dTUJIEHA:

C2H4 + Ha 2 CaHs
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[IpennoxuTh oONTHMaJbHBIE YCIOBHUS IIpOIEcca: ONTUMAIbHYIO TEMIIEpaTypy, JAaBlIEHUE,
pa30aBieHre MHEPTHBIM ra3oM?

3aoaua 20.

1. OmpenenuTh DSHTAIBIUI0 XUMHYECKOM peaklUd TMpH CTAHJAPTHBIX YCIOBHSX; MPHU
temrepatypax: 300, 400, 500 K (mpuHsTh, 4TO SHTAIBIIKA MIPOLIECCA U TETNIOEMKOCTb 3aBUCAT OT
TEeMIIepaTyphl).

2. OmpenenuTh KOHCTAHTY paBHOBECHs ISl JAHHOW pEakIUM TpH YKa3aHHBIX BBIIIE
TEeMIEpaTypax, ONPeaeIUTh ONTUMAILHYIO TEMIIEPATypy.

3. OmpenenuTs paBHOBECHBIH COCTAaB PEAKLMH, €CIH NPUHATH, YTO - PEAKIUs MPOTEKAeT B
UJealbHbIX YCIOBUIX U MOJUUHSIETCA 3aKOHYy Payss:

- IpU ONITUMAJILHOW TeMIIepaType U JaBlieHuH 1 atm.;

- IpU ONITUMAJIBHON TeMIiepaType U JaBICHUH S5 aTM.;

- Ipu pa30aBICHUN MHEPTHBIM ra30oM B KonudecTBe 10 KMOJIb.

Peakuus — neruapaTanuu 3TaHoja:

CoH4OH - C2H4 + H20

[IpennoXuTh oONTUMaJIbHBIE YCIOBUS MIpOIEcca: ONTUMAIbHYIO TEMIIeparypy, MAaBIICHHE,
pa3z0aBieHNE HHEPTHBIM Ta30M.

3aoaua 21.

1. OmpenenuTh SHTANBIMIO XUMUYECKOM PEaKIUu MpPU CTAaHAAPTHBIX YCIOBHUAX; MpPU
temriepatypax: 300, 400, 500 K (mpuHSTh, 4TO SHTAIBIIKA MIPOLIECCA U TETUIOEMKOCTD 3aBUCAT OT
TEMIIEPATYPBhI).

2. OnpenenuTh KOHCTAHTY PABHOBECHS UIsl JAaHHOM PEAaKIMU TPU YKA3aHHBIX BHIIIE
TEeMIEpaTypax, ONPeaeIUTh ONTUMAILHYIO TEMIIEPATypy.

3. Onpenenuth paBHOBECHBIH COCTaB PEAKINH, €CITU MPHUHSATD, YTO - PEaKIHs MPOTEKAET B
U7eaNbHBIX YCIOBUIX U MOJUUHSIETCS 3aKoHy Payss:

- IpYA ONTUMAJIBHOW TeMIIEpaType U JaBieHun | aTm.;

- IPU ONITUMANILHOM TeMIepaType U JaBJICHUH 5 aTM.;

- TIpH pa30aBIeHUN MHEPTHBIM ra3oM B KomdecTBe 10 KMOIb.

Peaxius — ankuianpoBaHusi 6€H30J1a STUICHOM:

C2Hy4 + C¢Hg = C2H5C6Hss
[TpenyioxkuTh ONTHUMAJBHBIE YCIOBHUS Ipoliecca: ONTHMAJbHYIO TEeMIIEpaTypy, MAaBlIEHHE,
pa3z0aBieHre HHEPTHBIM razomM?

3aoaua 22.

1. Onpenenuth SHTAIBIMIO XMMHUYECKON peakIUU IMPH CTaHIAPTHBIX YCIOBHSX; MpPHU
temrepatypax: 400, 500, 700 K (mpuHSTH, 4TO SHTAIBIKA MIPOILIECCA U TETUIOEMKOCTD 3aBUCAT OT
TeMIIepaTyphbl).

2. OnpenenuTh KOHCTAHTY PAaBHOBECHS Ul JAHHOM PEAaKIHMU TPU YKa3aHHBIX BHIIIE
TeMIIepaTypax, ONpeeIUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. OnpenenuTh paBHOBECHBIH COCTaB PEAKIINH, €CITU MPUHSTH, YTO - PEAKIHs IPOTEKAET B
U/IeaIbHBIX YCIOBUSAX U MOAUMHSETCS 3aKOHY Payis:

- P ONTUMAJIBHOW TeMIIepaType U JaBieHun | aTm.;

- IPU ONITUMAJIBHON TeMIIepaType 1 JaBJIE€HUU S5 aTM.;

- TIpH pa30aBIeHUN MHEPTHBIM ra3oM B KonmdecTBe 10 KMOIIb.

Peaxiust — neruipupoBaHus MporaHa:

CsHs 2 C3Hg + Ha
[TperyiokuTh ONTHUMAJBHBIE YCIOBHUS IpolLecca: ONTHUMAJbHYIO TEeMIIEpaTypy, AaBlIEHHE,
pa3baBiieHHE UHEPTHBIM ra3om?
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3aoaua 23.

1. OnpenenuTh 3HTAIBIUI0 XUMUYECKON pPEAKIUU TMPU CTAHAAPTHBIX YCIOBHUSX; MIPU
temriepatypax: 550, 750, 1100 K (nmpuHATH, 9TO SHTAJBINS MPOIECCa M TEMIOEMKOCTh 3aBUCST
OT TEMIIEPATYPBI).

2. OmpenenuTb KOHCTAaHTY paBHOBeCHs Ui JAHHOW peakIMM MPH YKa3aHHBIX BBIIIE
TEeMIIepaTypax, ONPEACIUTh ONTUMAIIbHYIO TEMIIEPaTypy.

3. Onpenenutb paBHOBECHBIN COCTaB pEaKIIUU, €CIIU IPUHATh, YTO - PEAKIIHs IPOTEKAeT B
UJICATBHBIX YCIOBUSX U MOJAYMHSAETCS 3aKOHY Pays:

- IPU ONITUMAJILHOM TeMIiepaType U JaBiIeHUH | aTM.;

- IPYU ONTUMAIBHOM TeMIIepaType U IaBJICHUU S5 aTM.;

- Ipy pa30aBICHUN UHEPTHBIM T'a30M B KosruecTBe 10 KMOJIb.

Peakius — mapoBasi KOHBEpCHS METaHa:

CHs + H2O 2 3H2 + CO
[IpensiokuTh ONTUMAIbHBIE YCIOBUS MPOIECCA: ONTUMAIBHYIO TEeMIeparypy, HIaBlCHUE,
pa3baBiieHHe UHEPTHBIM ra3om?

3aoaua 24.

1. OnpenenuTh SHTAIBIUI0 XUMUYECKON PEAKIUU TPU CTAHAAPTHBIX YCJIOBHSX; MPH
temneparypax: 300, 400, 500 K (mpuHATH, 4TO SHTAIBIUS MPOLECCa U TEIJIOEMKOCTh 3aBUCAT OT
TEMIIEPATYPBI).

2. OnpenenuTh KOHCTAHTY PAaBHOBECHS MJis JAHHOM peakuu IpH YKAa3aHHBIX BbIIIE
TEeMIIepaTypax, ONMPEACTUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. Onpenenutb paBHOBECHBIN COCTaB PEAKLUHU, €CIIH IPUHATD, YTO - PEAKLUS IPOTEKAET B
UJICATHHBIX YCIOBUSX U MOAYMHSAETCS 3aKOHY Payns:

- IPU ONITUMAJIBHOM TeMIiepaType U JaBJIeHUH | aTM.;

- IPU ONTUMAIBHOM TeMIIepaType U JaBJICHUU S5 aTM.;

- Ipu pa30aBICHUN UHEPTHBIM T'a30M B KoruecTBe 10 KMOJIb.

Peaxmus — ankunupoBanust U300yTUIIEHA METAHOJIOM:

CH30H + i-C4Hs = C4H70CH3
[IpenyiokuTh ONTUMAIBHBIE YCIOBUS MPOIECCA: ONTUMAIBHYIO TEMIIeparypy, IaBleHUE,
pa3baBiieHHe UHEPTHBIM ra3om?

3aoaua 25.

1. OmpenenuTh SHTANBIMIO XUMUYECKOW peakUuu NpU CTaHAAPTHBIX YCIOBUSX; MHpPU
temneparypax: 300, 400, 500 K (mpuHATh, YTO SHTAIBIM MIPOLIECCa U TEIIOEMKOCTh 3aBUCST OT
TEMIIEPATYPBHI).

2. OmnpenenuTb KOHCTAHTY PAaBHOBECHS U1 JAHHOW PEAKLMM NPH YKa3aHHBIX BBILIE
TEMIEpaTypax, ONPEIEIUTh ONTUMAIIbHYIO TEMIIEPATYPY.

3. OnpenenuTs paBHOBECHBIN COCTaB PEAKIIUH, €CIIU IIPUHATH, YTO - PEAKIMS IPOTEKAET B
UJEaNbHBIX YCIOBUIX U MOJUUHSIETCS 3aKOHY Payss:

- IIpY ONITUMAJIBHOM TEMIIEpaType U JaBICHUM 1 aTM.;

- U ONITUMAJILHOM TeMIepaType U JTaBJICHUH S5 aTM.;

- IpH pa30aBIeHUN UHEPTHBIM ra3oM B KoimdecTBe 10 KMOIb.

Peakuust — ankunupoBanus 6eH30J1a TPONUIEHOM:

C3Heg + CeHg = C3H7CeHs
[IpennoxuTh oONTHMaJIbHBIE YCIOBHUS IIpolecca: ONTUMAIbHYIO TEMIlepaTypy, JAaBlIEHUE,
pa30aBieHre UHEPTHBIM ra3om?

Pazpea 4.

IpakTnueckas padora «Kunernveckuii anaaus XTII»
3aoaua 26.
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1. Onpenenuth SHTAIBIMIO XMMHUYECKOM peakIUM IMPH CTaHIAPTHBIX YCIOBMSX; MpHU
temneparypax: 300, 600, 800 K (mpuHATB, 9TO SHTAIBIHS MPOIECCa U TETJIOEMKOCTh 3aBUCAT OT
TEeMITepaTyphl).

2. OmnpenenuTb KOHCTAHTY PaBHOBECUS U1 JAaHHOMW pPEaKUMM IPU YKAa3aHHBIX BBIIIE
TeMIIepaTypax, ONpeieIUTh ONITUMAIIBHYIO TEMIIEpaTypy.

3. Onpenenutb paBHOBECHBIN COCTaB PEAKLIUU, €CJIU IPUHATH, UTO - PEAKIMS IPOTEKAET B
U/iealbHbIX YCIOBUAX U MOAUMHSETCA 3aKOHY Payis:

- IIpY ONITUMAJILHOM TEMIIEpaType U JaBICHUM 1 aTM.;

- IpY ONTUMAJIBHON TeMIIepaType 1 JaBJIE€HUU 5 aTM.;

- IpH pa30aBICHUN MHEPTHBIM ra3oM B KoimdecTBe 10 KMOIb.

Peaknus — nerupupoBanus u300yTaHa:

i-C4Hg = 1-C4Hg + H>

IIpe1oxuTh ONTUMANbHBIE YCIOBUS MpOLEcca: ONTUMAIBHYIO TEMIIEpaTypy, AaBICHHUE,
pa30aBiieHHE UHEPTHBIM ra3om?
3aoaua 26.

PacunTaTte paBHOBECHBI COCTAaB peaKUMU ACTHAPUPOBaHUSA Kymousa. IIpomyckHas
CHOCOOHOCTh YCTAHOBKHU IO KyMoOIly 38 T/CyT.

CocraB TeXHUYECKOTO u3oIponmideH3ona B % macc.:

Kymon =98.5

[Mponun6enson = 1,5

MoJibHOE COOTHOILIEHUE BOASHOTO napa k kymouy = 3:1. 3nauenue K, npu T=600C paBHO
0,09
3aoaua 27.

Yacrs 1

Pacuet koHcTaHT paBHOBecus. OnpeseneHne paBHOBECHBIX CTEIICHEH PpeBpalleHHs.

1. OmnpenenuTh TEpMOAMHAMUYECKHE (PYHKIMHM (M3MEHEHHME SHTAJIBIIUU U SHTPOIHH)
peaKLuy M30MepU3alliy H-TIEHTaHa B i-eHTaH Ipy Temmeparypax 200, 250, 450 °C.

2. OnpenenuTh ONTUMANIbHBIE YCIIOBUS MPOTEKAHUs TIpoliecca (TeMIiepaTypa, daBjicHHE,
pa3baBieHMEe MHEPTHBIM Ta30M), pacCUUTaTh KOHCTAHTY pPABHOBECHS IPU ONTUMAIbHBIX
YCIIOBUSIX.

3. JIns maeanbHOM ra30BOM CMECH pacCUnTaTh PaBHOBECHYIO CTEIIEHb NPEBPAILLEHUS IIPU
ONTUMAJIBHBIX YCIOBHSIX.

IIpouecc n3omepu3anuy H-IEHTAHA B U30IIEHTAH:

H-CsHi2 2 i— CsHn
Yacrs 2

CocTaBUTh MaTepUaIbHBIA OajaHC Mpolecca MOJydYeHUs U30MeHTaHa U30MepHu3aluei H-
neHTaHa MoIHocTeio 80 T.T. B rofl. O dextuBHbli pona padouero Bpemenu 8400 gacos. B xoze
IPOTEKaHHUs MpoLecca TOCTUTAl0TCs CIIEeIyIOIINe T0Ka3aTeIu: CTENEeHb IPEBPALICHHs H-TIEHTaHa
— paBHOBeCHas (110 3afade 27), CeNeKTUBHOCTD npeBpameHus — 95%. [lorepu n3onenrana — 5%
macc. TexHuuyeckuidl H-neHTaH conaepxxut 4% wmacc H-OyraHa. PaccuumrtaTh pacxoaHble
KO3 PHULIUEHTHI.

CxeMa XMMUYECKUX PEAKIIAN:

LleneBas peakuus:

H-C5H12 9 1 - C5H12

[ToGouHbIe peakiuu:

H-CsHi2 2 C(CH3)4
3aoaua 28.

Yacrs 1.

Pacuer koHcTaHT paBHOBecHs. OnpeneneHne paBHOBECHBIX CTENIEHEN IIPEBPAILICHHUS.

1. Ompenenuth TepMOAWHAMUYECKHE (QYHKIMH (M3MEHEHHE SHTAIBIIUU U SHTPOMHH)
peakiuu JeruJpupoBaHus i-leHTaHA B W30aMMIeHbI mpu Temmeparypax 400, 550, 650 °C.
Paz6aBnenne BOASIHBIM MapoM B cOOTHOIIEHHH 5:1, 10:1 MO OTHOIIEHUIO K UCXOTHOM CMECH.
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2. OnpenenuTs ONTUMAIbHBIE YCIOBHS MPOTEKaHMs Ipolecca (TeMIepaTypa, 1aBjieHue,
pa3baBieHMEe HMHEPTHBIM Ta30M), pAacCUYUTAaTh KOHCTAaHTY pPAaBHOBECHS] NPU ONTHMAJIbHBIX
YCIIOBUSIX.

3. Jlns naeanpHOM ra30BOM CMECH paccunuTaTh PaBHOBECHYIO CTEIIEHb NPEBpAILEHUs IIPU
ONTUMAJIBHBIX YCIIOBUSIX.

Yactp 2 CTexuoMeTpusi U MaTepHaIbHBINA OanaHc.

CocTaBuTh MaTepraIbHBIN OaTaHC MpoIecca MOTyUeHUs H30aMUJICHOB ICTHAPUPOBAHIEM
i-meHTana MmoutHoCThIO 80 T.T. B roa. DddexruHbiii houa padodero Bpemenn 8400 yacos. B xome
IIPOTEKaHHUs Mpoliecca JOCTUTAIOTCS CIASAYIOLIME [T0OKA3aTEIN: CTENEHb IIPEBpAllleHUs 1-TIEHTaHa
- paBHOBECHas, CEJIEKTUBHOCTHb IpeBpamieHuss — 83%. Ilorepm wuzonentana — 5% mMacc.
Texuuueckuii i-nenrad cogepxut 10% macc H-nenTana. PaccunraTts pacxoanbie K03hGuUiueHTsI.

CxeMa XMMUYECKUX PEAKLIUN:

LeneBas peakuus:

i-CsHij2 2 i— CsHio + Ha

[ToGounbIe peakuuu:

i-CsHi2 = CHy4 + C4Hsg

3aoaua 29.

Pacuer xoHcTaHT paBHOBecusa. OrpenereHre paBHOBECHBIX CTENEHEW MpeBpallleHus u
PaBHOBECHOT'O COCTaBA.

1. Omnpenenuth TEpMOAWHAMUYECKHE (QYHKIUH (M3MEHEHHUE SHTAIBIIUU U DHTPOIHH)
peaKiuy JeruApupoBanHys OyTaHa B JMBUHII IIpH Temmepatypax 300, 450, 550 °C.

2. OnpenenuTh ONTUMANIbHBIE YCIIOBUS MPOTEKAHUA Tpoliecca (TeMIiepaTypa, daBjiIcHHE,
pa3baBiieHHEe HMHEPTHBIM Ta30M), pACCUUTaTh KOHCTAHTYy paBHOBECHS MPH ONTHUMAIBHBIX
YCIIOBUSIX.

3. PaccuuTaTh cOCTaB HJ€albHON Ta30BOMl CMECH CIEAYIOLIEro mnpoiecca (MPUHATh
Ha4yaJIbHOE KOJIMYECTBO H-OyTaHa paBHBIM | KMOJIb):

H-C4H10 2 CsHs + 2H2

H-C4Hi90 =2 a-C4Hs + Ho

a-C4Hg = C4Hs + Ha

4. PaccuurtaTh cOCTaB HJA€aJIbHOW Ta30BOM CMECH CIEAYIOLIEro mnporecca (MpUHATH
HAYaJbHOE KOJUYECTBO H-OyTaHa paBHBIM | KMOJb), TEeMIEpaTypa ONTHMalbHas, pa3daBlieHue
ChIpbE: HHEPTHBIM ra3oM (BozsiHoi nap) — 1:10 moub.

KomMmoneHnt OHTAIBIUS OuTponus, Jx/Monb
obpazoBanusi, Kx/MoJb K

H-OyTaH
OyTeH-1
BOJIOPOA
OyTanueH

3aoaua 30.
MexaHI/I?)M peaKHI/II/I OITNUCBIBACTCS CHe)IyIOHII/IMH ypaBHeHI/ISIMI/I:
C2Hg =2 “"CH3
"CH3 + C2Hg »CHa + "C2Hs
“CoHs > CoHs + HY
H* + CoHg = H> + "CoH;5
“CyHs + "C2Hs = C4Hio
*CyHs + "C2Hs = CoHy + CaHe
BriBecTn KMHETHUECKOE YpaBHCHHUC IJIA 06pa3OBaHI/I$I 3TUJICHA
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3aoaua 31.
BriBecTH KMHETHYECKOE YpPAaBHEHHUE PACX0/I0BAHUSI YTJIEBOIOPOIA:
Cl, < 2CI*
Cl* + RH 2 R* + HC1
R* + Cl, 2 RCl + CI*

3aoaua 32.

BriBeCTH KHMHETHYECKOE YpPpaBHCHHUEC pacxXodOBaHUA HNCPEKHUCHU IJId MPCACTABICHHOI'O

MEXaHHU3Ma:
ROOR - 2RO*
RO* + SH - ROH + S*
S* + ROOR - SOR + RO*
2S* 2> S-S

3aoaua 33.

BriBecTH KHHETHYECKOE YpaBHCHHUEC I PCAaKIMU IIPCBpPAlICHHA HCOIICHTAaHa B

u300ytunen (CH3)4C = HoC=C(CH3)>+ CHa;
MexaHu3M NpeCcTaBIIeH CIEAYIOMENH CXEMOM:
k() * *

* kl *
CHs+ (CH3)4C > (CH3)3CCH2 + CHy4
ks .
(CH3);CCH, > H,C=C(CHx), + CHs
* * k3
CH} + CH3 > C2H6
Kpurtepun ounenku:
oyHas @.o. OUHO-3A04HAA ¢.oO. 3aoynas /3. ¢h.o. BO
1V cemecmp V cemecmp V/ IV cemecmp
Bamaun OaJbl 3amaun Oasbl 3amaun OaJlIBI
Ne min-max min-max min-max
[IpakTuueckas padora 3 | 19-25 6-10 19-21 6-10 19 4,2-7
«TepmonnHaMuuecku
a"anu3 XTII»
IIpakTyeckas pabora 4 | 26-33 6-10 26-29 6-10 26 4,8-8
«Kunetnueckuii aHam3
XTII»
HUTOI'O: 12-20 12-20 9-15

bannel cumxkaroTces IIpU HAJIMYHUU HEAOUCTOB U OIIMOOK
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MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHoA02UHECKUL
Kageopa negpmexumuuecxkoeo cunmesa

KoMmuiekT 3anannii 1Jis1 padoThl B MaJIBIX TPynmnax
no nucrumrie 51.0.25 «Teopust XUMHKO-TEXHOJIOTMYECKUX OPOIIECCOBY

Cemectp 3 (ouHas ¢.0.), 4 (ouHO-3204Has1, 3204HasA }.0.)

[Ipu opranu3zanuu MPaKTUYECKOTO 3aHATUSI B MHTEPAKTUBHON (opMme cienyeT oopamiarh

BHUMAaHHC Ha CICAYIOIIHNEC €€ ACIICKThI:

Hy>xHo yoenuThcest, yTo ydammecs: 001a1al0T 3HaHUSME, HEOOXOMMBIMH JIJTsl PEIICHUS 3a/1a4.
HexBaTka 3HaHUIl OYEHb CKOPO J1aCT O ceOe 3HaTh — yyallluecs He CTaHyT NpuiaraTh yCHINN
JUIS BBITIOJIHEHHUS 3a1aHUS.

Hano npenocraBisaTe rpynme 40CTaTOYHO BPEMEHH HA BBIITOJIHEHUE 3aJaHU .

Meroanka OCyIeCTBICHUS:

OpranuzanvoOHHBIN 3Tall.

[Toabop mpakTUYECKHX 3a/1a4, OTBEYAIOIINX CICAYIOIUM KPUTEPHUSIM:

*  SBJIAETCS NPAKTUYECKUM U MOJIE3HBIM Ul y4aIUXCs

*  BBI3BIBACT HHTEPEC y yUaIIMXCS

*  MaKCHUMAaJIbHO CIIYKHUT LIEISIM O0yUYEHHUSI.

['pynna cTyAeHTOB JEJINTCS HAa HECKOJIBKO MajbIX Ipymni. Massle rpynmsl, B KOau4ecTse 4-5
YyeJloBeK, POPMUPYIOTCS 10 KEJIAHUIO CTYAEHTOB. Majble rpynibl 3aHUMAIOT ONPEEIEHHOE
HIPOCTPAHCTBO, y100HOE 11l 0OCYX/I€HUS Ha YPOBHE TPYIIIIHL.

IIpumepHBbIi ClieHAPUI 3aAHATHS.

Tema MarepunaibHbIi OaJaHC.

MarepuanbHoe Kaprouku ¢ 3anauamu u Bonpocamu. CeKyHIOMeEp.

odecneuyeHue

Conepxanue CocTaBUTh OTBETHI HA TOCTABJIICHHBIE BOIIPOCHI, PEILICHUE 3a/1a4H.

3agaHui

Opranu3anus 1. CryneHTsl pa3duBaroTcs Ha rpymnmsl o 4-5 yenoBek. B kaxaoii rpymre

Ha3HayvaeTcs Juep (CruKep, KaruTaH).

2. BblaaroTcs KapTOUKHM € 33/1a4aMU U OIpeJieNnsieTcs periiaMeHT (He Oosee
45 MUHYT)

3. T'pynmbel oOMeHHBAIOTCS KapTouykaMu. MaKkcUManbHBIA Oalll moydaeT
rpynna, 3aTpaTUBLIasi HAMMEHbLIee BpeMsi Ha pelIeHHe IBYX 3a/1a4.

Hroru OHpeIICJ'ICHI/Ie TEM, KOTOPLBIC HCOGXOI[I/IMO NOBTOPUTL WA HU3YUYUTh.

BricTaBieHue oreHoK.

Paszoen 2. Mamepuanvnouii 6aranc XTI1.

3aoaua 9.

[Ipu ankunupoBanuu OeH3oma dTHiIeHOM oOpasyerca 1000 kr ostunbenzona u 15 kr
TATIIIOeH30Ma. J{J1s1 yBEeTMUeH s CEIEKTUBHOCTH O€H30JI TIOAAETCSl B TPEXKPATHOM U30BITKE OT
CTEeXHOMETpUYeCKH Heobxoaumoro. CrenmeHb YHUCTOTHI OeH3zoma 98,5% wMacc. B OSTHiIeHE
comepxutcs 2% 00. arana. OnpenenuTs: CTENeHb MpeBpalleHus 0€H30J1a U CEeJIEKTUBHOCTD T10
6eH3oi1y; pacxoaHble K03 duumeHTs! 1o cbippio. CocTaBUTh MaTepUaNIbHBIN OaaHc mpoliecca.

LeneBas peakuus — noay4yeHue STUI0EH30a:
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CsHe + C2Hs = Ce¢HsCoHss
[ToGouHast peakiys — MoyuyeHue JUITUIOCH301a:
CeHg + 2C2H4 = CsHa(C2Hs)2
Bonpocwi:
1. OgHUM U3 cI0cO0OB CHUXKEHMS PacXOJHbIX KO3 (GULIMEHTOB sBISETCA UCIOIb30BaHUE Oosee
YHUCTOTO CBHIPhs, YKAKUTE €lIe TPU CIO0co0a CHUIKEHHUS PACXOAHBIX K03 PUIIMEHTOB.
2. Eciin Ha BBIXOJIe M3 pPEakTopa B PEaKIMOHHOW CMECH OTCYTCTBYIOT MCXOJHBIE BELIECTBA, TO
CTENEHb NPEBPAILEHUS paBHA - ?
3. [IpuBeneTe MaTeMaTHYECKYIO 3aBUCUMOCTD BBIX0/1a 110 LIE€IEBOMY MPOIYKTY OT CEJIEKTUBHOCTU
U KOHBepcuu?

3aoaua 10.

[Ipu ankunupoBaHUK MeTaHOJa U300y THUIIEHOM 00pa3yercst 740 KT MEeTHIITPETOy THIIOBOTO
apupa (MTBED). Pacxonmubrii koaddumment uzobytmiena 0,9 kr mva 1 kr MTBED, crenenb
npeBpatieHuss n300yTwieHa paBHa 1. OmnpenenuTh: KOJIMYECTBO MPEBPAIICHHOTO METaHOJa;
00pa30BaBIIMXCS TUMEPOB; CEIIEKTUBHOCTD MPOIIECCa, pacXoJHbIe K03()(DUIIMEHTHI 1O CHIPHIO.

LeneBas peakuus — noixyyenue MThO:
i-C4Hg + CH30H - CsH;20
[ToGounas peaxius - MoTy4eHUE TUU300yTHIICHA!
2 i-C4Hg = CsHis
Bonpocwi:
1. Kakoii u3 ko3 puuueHToB 60IIbIIe TEOPETUYESCKUIA WIIA TPAKTUIECKUN 1 ITouemMy?
2. Eciim Teopernueckuii pacxoaHbii ko3 dummeHT paBeH 0,83, a CEICKTUBHOCTh M CTEIEHb
npespauienust 0,85 u 0,9 cooTBETCTBEHHO, ChIpbe UMeeT 5% MpUMeECel, U OTCYTCTBYIOT IIOTEPH,
YeMy paBeH MPaKTUYECKUIl pacXOAHbINH KO3 PUIreHT?
3. meroTcs 11 oOOYHBIE peaklMU, €Cl CeJeKTUBHOCTH paBHa 0,80, a cTeneHb NpeBpalleHus
0,60? Kakoe KoJI1M4ecTBO ChIpbs H3PACX0I0BAIOCH Ha IIENIEBYI0 U TOOOUYHYIO PEaKIUH, ECIIU BCETO
mogado 10 KMOJIbP HCXOIHBIX BEIeCTB?

3aoaua 12.
[Tpu ruapatanuu uzo0ytuneHa odOpaszyercs 120 kr TpumerunkapOuHona. CelneKTHUBHOCTh
nporiecca 98%, kouBepcus n3od0yTuieHa 99%. MosbHOe COOTHOIIEHHE N300y THUIIEH: BOJIAa PABHO
1:2. OnpenenuTs: KOTMYECTBO MPEBPALIEHHON BO/BI; pacX0HbIe KOAPPUIIUEHTHI TIO CHIPBIO.
Ilenesas peakuus — nonyyenue TMK:
i-C4Hs + H,O - C4H;00
[ToGouHast peaknus - MOIydYeHHE TUH300yTHIICHA:
21-C4Hs = CsHie
Bonpocuwi:
1. Kakue ¢puznyeckue mporecchl MpoTeKaloT B peakTope
2. VKa3aTh IMOCIEI0BATEILHOCTh MPOTEKAHMS XMMUKO-TEXHOJIOTHUYECKOTO Tporecca (1o mepe
npeoOpa3oBaHrs HWCXOIHBIX BEIIECTB C IIeNIEBbIe MPOJIYKTHI): XHUMHUYECKOE TMpeBpalleHue,
pasjielieHrne peakIMOHHON MacChl, IepepadoTKa TOOOYHBIX TPOAYKTOB, IOJATOTOBKA PEareHTOB.
3. OT KakuxX MapaMeTpOB TEXHOJOTHYECKOrO MpOIecca 3aBUCHUT MPAKTHUECKHUH pPaCXOIHBIN
ko3 duLneHT?

3aoaua 13.

[Ipu rtugpartanmu OKMCH OTWiIeHa obpasyercss 250 xr ostuneHrnukons. CeleKTHBHOCTh
MIPEBPAIICHHS OKUCH STHJIEHAa B MOHOATHIICHIJTHKOJIb 98%, CTeTnieHb MpeBpaIIeHs] OKMCH THIICHA
1. MosibHOE COOTHOIIIEHHE OKUCH ATHIIEHA: BoJa paBHO 1:18. CocTaBUTh MOJBHBIN U MacCOBBII
MaTepuaibHbIN OallaHC; ONPEeNETUTh PACXOAHbIE KOOPPUIIMEHTHI O CHIPBIO.

IleneBas peakuus — noixydenne MOI':
C2H40 + H20 2 C,HeOo
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[To6ounas peakuus — noyderue 21
C2HeO2 + C2H40 = C4H 1003

Bonpocnwi:
1. B KkakoM cilyyae TMpaKTHYECKUH pacXOAHBIH KOI(UIMEHT MOXET OBITh paBeH
TEOpPETUYECKOMY?
2. Ecnu HempeBpalleHHOE HCXOIHOE CBIPhE JIETKO OTAENSETCS OT LENEBBIX M MOOOYHBIX
MPOIYKTOB, TO JUIsl CHUYKEHHS PaCXOIHBIX KO3(PPUIIMEHTOB YBEINYCHHE KAKOTO U3 TIOKa3aTeleH,
B XUMHUYECKOM peakTope, Oyaer Ooiee BaKHBIM — CEIEKTUBHOCTh Wi KoHBepcus? [Touemy?
3. Eciu mpu yBeNMUYEHUUM CTENEHU MPEBPAICHUS] BBIXOJ IO IEIEBOMY MPOAYKTY OCTAeTCs
HEM3MEHHBIM, KaK U3MEHSIETCSl CETICKTUBHOCTD.

Kpurepun onenku:

ouHas ¢.o. OYHO-3a04HaA ¢.0. saounas /3. BO ¢.o.
11l cemecmp 1V cemecmp 1V /IIl cemecmp
Neo 3amaun | Gamibl Nozamaun | Gamibl Nozamaum | Gamisl
Ne min-max min-max min-max
Pabota B manbIx 9 3-6 9 3-6 9 3-5
rpyImnmax 10 3-6
«MarepuasnbHbie 12 3-6 12 3-6
Oamancer XTTI» 13 3-6
HUTOI'O: 12-20 12-20 3-5

CemecTtp 4 (ouHas ¢.0.), S (ouHO-3204HAasA, 3204HasA }.0.)

Pazoen 3. Tepmoounamuueckuti ananuz XTI

3aoaua 20.

1. OmnpenenuTs D>SHTAIBIMI0 XHMHUYECKOM pEaKUMM NpPH CTAHIAPTHBIX YCIOBMSX; IPH
temriepatypax: 300, 400, 500 K (mpuHSTh, 4TO SHTAIBIKA MIPOILIECCA U TETUIOEMKOCTD 3aBUCAT OT
TEMIIepaTyphbl).

2. OmnpenennuTh KOHCTAHTY paBHOBECHS JJs JAHHOW peakUMM TNpU YKa3aHHBIX BBIIIE
TEMIIEPATYPAX, ONPEIEIUTh ONTUMAIIBHYIO TEMIIEPATYPY.

3. Onpenenuth paBHOBECHBIM COCTaB peaklUMU, €CIU NPUHATh, YTO - PEaKLMs MPOTEKAET B
UJCAIBHBIX YCIOBUAX U MOJUUHSIETCA 3aKOHY Payrs:

- IpY ONTUMAJIBHOW TEMIIEpaType U JaBieHun | aTm.;

- IIpY ONITUMAJIBHOM TEMIIEpaType U JaBJIEHHUHU 5 aTM.;

- Ip¥ pa30aBICHUHN UHEPTHBIM T'a30M B KonnuecTBe 10 KMOJIb.

Peakuus — neruapartanyy sTaHoja:

C,H4OH - C,Hs + H,O

[TpennoXuTh ONTHMaJbHBIE YCIOBUS NpOLECCa: ONTUMAIbHYIO TEMIIEpaTypy, JaBJICHHE,
pa30aBiieHHE UHEPTHBIM ra3om?

Bonpocuwi:

1. I'padhuuecku mpoMILTIOCTPUPOBATH MPOTEKAHHUE FK30- U IHIOTEPMUUYECKUX PEAKIUI

2. Chopmynuposats npunuun Jle-Illarense

3. ChopmynupoBaTh 3aKOH JEHCTBYIOIINX MacC

4. Tloka3arp KakuM OOpa3oM BIHUSET TeMIlepaTypa Ha HalpaBI€HHE CaMOIPOU3BOJIILHOTO
MpOoTeKaHus 00paTUMOro XMMHUYECKOTO Mpoliecca

5. Ioka3aTh kakuM 00Opa3oM BIMsET OOILee JaBICHHE HA HAlpaBIEHUE CAMOIPOU3BOJIHHOIO
MPOTEKaHUs 00paTUMOI0 XMMHUYECKOTO MpoIiecca.

6. JlaiiTe onpe/eeHne MOHATHIO SHTAIBIINS XUMUUECKON PEAKIIUH.
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7. JlaiiTe onpeneieHue MOHATHIO SHTPOIHSI XUMUYECKOU PEaKIUH.
3aoaua 21.

1. OmpenenuTh SHTANBIMIO XUMUYECKOM PEakIuu MpU CTaHAAPTHBIX YCIOBUAX; MU
temriepatypax: 300, 400, 500 K (mpuHSTh, 4TO SHTAIBIIKA MIPOLIECCA U TEINIOEMKOCTb 3aBUCAT OT
TEeMIIepaTyphl).

2. Onpenenuth KOHCTaHTY PaBHOBECUS JJIsl JIAHHOM pEakLUMU NpPU yKa3aHHBIX BBILIE
TEeMIEpaTypax, ONPEIeIUTh ONTUMAIIbHYIO TEMIIEPaTypy.

3. Onpenenutb paBHOBECHBII COCTaB PEAKLIUU, €CIIU IPUHATH, UTO - PEAKIMS IPOTEKAET B
UJealbHbIX YCIOBHIX U MOJUUHSIETCA 3aKoHy Payss:

- IIpY ONITUMAJIbHOM TEMIIEpaType U JaBICHUM 1 aTM.;

- U ONITUMAJILHOM TeMIlepaType U JaBJICHUH 5 aTM.;

- IpH pa30aBICHUN MHEPTHBIM ra3oM B KosmdecTBe 10 KMOIb.

Peakuust — ankunupoBaHus O€H30J1a STUIICHOM:

C2Hs + C¢Hg = C2Hs5CeHss
[IpennoxuTh oNTUMajIbHBIE YCIOBUS IpolEecca:
pa3z0aBieHre HHEPTHBIM razoM?

Bonpocwi:

1. YpaBuenne ['u06ca. Jlath aHaiu3 U IPUBECTH BCE BO3MOXKHBIC CIydad CaMOIPOU3BOJIHLHOTO
MPOTEKaHUS XUMHUECKOTO IIpoIiecca.

2. JlaiiTe ompeneneHWe M MaTEMATUYECKOE BBIPAKEHHUE IOHATUIO H300apHasi KOHCTAHTa

ONTUMAJIHYIO TEeMIepaTypy, JaBJicHHE,

paBHOBECHSI XMMUYECKOI0 IIpoLecca.

3. IlpuBeanTe MaTeMaTUYECKyIO 3aBUCUMOCTh M300apHON U U30XOPHOM KOHCTAHThI PABHOBECHS.
4. JlaiiTe ompeneleHWE W MATEMaTHYECKOE BBIPAKCHHE IOHATUIO HM30XOpHAas KOHCTaHTa
paBHOBECHSI XMMUYECKOI0 IIpoLecca.

5. IlpuBeaute 3aBUCUMOCTH KOHCTaHTBhI paBHOBECHUsl OT Temmeparypbl. [lokaxkurte, uTo IS
HK30TEPMHUECKOT0 MPOILECCa CHUIKEHHE TEMIEpaTypbl MPUBOAUT K CMEIICHUIO PAaBHOBECHUS B
CTOPOHY MPOAYKTOB PEAKIIMH.

Kpurepun onenkn:

ouHas @.o. OYHO-3A04HAsL P.O. 3aounasn /3. BO ¢.o.
1V cemecmp V cemecmp V/ IV cemecmp
Ne zagaun | Gaynibl Nezagaun | OayuIsl Neszagaun | Gasibl
Ne min-max min-max min-max
Pab6ora B MabIx 20 3-5 20 3-5 20 3-5
rpynmnax 21 3-5 21 3-5
«TepmonrHaMHUueCcKnid
ananmu3 XTID»
HUTOI'O: 6-10 6-10 3-5
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MuHHCTEepCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UECKUL
Kageopa negpmexumuuecxkoeo cunmesa

KoMmuiekT 3a1aHnii 1Jisi KOHTPOJIbHBIX PadoT
no nucuumrae 51.0.25 «Teopust XUMHUKO-TEXHOIOTHUECKUX IIPOLIECCOBY

Cemectp 3(ouHnas ¢.o.), 4(ouno-3aounas) 4 / 3 (3aounas / 3.BO ¢.o0.)

KOHTPOJIbHA PABOTA Nel

JUist BBIOJTHEHMS ITpeyiaraeTcs § 3alaHui, pa3inyHol CJI0XKHOCTH. 3aJJaHie PAaCCUUTaHO
Ha 2 akajgemMu4eckux daca (1,5 gaca).
3aoanue 1. OmauM U3  crmocoOOB CHIDKCHHMSI PACXOIHBIX KO3(P(PHUIMECHTOB SBIISICTCS
UCTIOJIB30BaHUE 0O0JI€e YHCTOTO CBHIPhS, YKAKHUTE €HIe TPU CIOco0a CHIDKEHHUS PAaCcXOIHBIX
K03 PHUIIIEHTOB (OTBET apryMEHTHPOBATB):
3adanue 2. YKa3zarh N0CIEI0BATEIBHOCT IPOTEKAHUSI XUMUKO-TEXHOJIOTHYECKOI0 Ipolecca (1o
Mepe TpeoOpa3oBaHUsl MCXOTHBIX BEIIECTB C ILEJIEBBIC MPOIYKTHI): XUMHUECKOE MPEBpaIleHHe,
paszieneHre peakliMOHHONW Macchl, epepaboTka MOOOYHBIX TPOAYKTOB, TOJTOTOBKA PEAreHTOB.
3aoanue 3. Kakoe 000pyj0BaHUE UCIIOIB3YETCS HA CTAIMU XUMHUECKOTO IIPEBPALLICHHS
HCXOZHOTO CBHIPbS B LIEJIEBBIE TIPOAYKTHI.
3aoanue 4. Jlaiite onpeneneHue 1 MaTeMaTHUECKOE BIPAXKEHUE MTOHITHIO:
CreneHp npeBpalieHNst HCXOJHOTO ChIPbs —
Ecnn Ha BbIXO/E M3 peaKkTOpa B PEAKIIMOHHOM CMECH OTCYTCTBYIOT MCXOJHBIE BEIIECTBA, TO
CTENeHb NpEeBpallleHusl pPaBHA -
3adanue 5. Jlavite onpeniesieHUE M MAaTEMaTHIECKOE BBIPAXKEHUE TTOHSATHIO:
MHTETpasibHas (I0JIHAs) CEJIEKTUBHOCTD —
NmeroTes 11 moOOYHBIE peakIiK, €Clii CeIeKTUBHOCTH paBHa 0,857 Uemy paBHa CE€lIEKTUBHOCTb,
€CJIM BCEro NMpeBpaTuiioch 10 KMOJIb HCXOIHOTO BEIIECTBA, a LIEJIEeBOro MPOAyKTa 00pa3oBaoch 8
KMOJIb?
3aoanue 6. Jlaiite onpenenieHue U MaTEMaTHUECKOE BBIPAXKEHUE MTOHATHIO:
Teopernueckuii pacxoIHbIN K03()PUIIMEHT MO CHIPBIO —
[TpakTryeckuii pacxoaHbIi K03()PUIMEHT MO ChIPBIO —
Kakoii u3 ko3¢ dunneHToB 00JblIe TEOPETUUECKUH WM MIPAKTUYECKUN U ToYemy?
Ecmu teopermyeckuii pacxomuwii kodddunueHnt paBeH 0,83, a CEIEKTUBHOCTh W CTEIEHb
npespauienus 0,85 u 0,9 cOOTBETCTBEHHO, ChIpbe UMeEET 5% MPUMECEN, U OTCYTCTBYIOT IIOTEPH,
yeMy paBeH MPAKTHUYECKUI pacXoHbIi K03 umenT?
3adanue 7. Jlaiite onpenesieHue 1 MaTEMaTHUECKOE BBIPAXKEHUE TTOHITHIO:
BrIxon no neneBoMy nNpoaykry —
[TpuBenere MaTeMaTUYECKYIO 3aBUCUMOCTD BBIX0/Ia MO LEIEBOMY NMPOIYKTY OT CEIEKTUBHOCTH
Y KOHBEpCUH?

3adanue S.
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(6apuanm 1) I1pu KaTaTUTUYECKOM OKHCIIEHWH METaHOJIa KUCIOPOAOM BO3AyXa Ha cepeOpsiHOM
karanu3atope obOpasyercs 300 kr dopmampaeruga. CenekTuBHOCTH mporecca 80%, cTeneHb
npespainieanst metanona 90%. Texawdeckuii meranon coxepxkut 10% mumeTmioBoro 3¢upa.
Onpenenuthb: pacxoaHble K03((UIMEHTHI IO CHIPBIO; MPEIIOKUTH MEPOTIPUSATHS TI0 CHUXKEHUIO
pacxoaHbIX K03 dunreHToB (000CHOBATS).

[leneBas peakus

CH30H + 0,5 O 2 CH20 + H20;

[ToGounas peakumst

CH30H + 1,5 O, = CO» + 2H20;

(sapuanm 2)

[Tpr ankuIUpoOBaHUU METaHONA M300yTUICHOM oOpasyercs 840 Kr/4 METUATPETOYTHUIOBOTO
apupa (MTBD). Pacxonmubrii koddpdumuent uzodyrmiena 0,96 kr va 1 xr MTBED, crenens
npeBpameHuss n300yTwieHa paBHa 1. OmnpeaenuTh: KOJMYECTBO MPEBPAIEHHOTO METAHOIA;
00pa30BaBIINXCS AUMEPOB; CEIEKTUBHOCTH MPOIIecca, pacXoJHble KOA(PGUIIUEHTHI IO CHIPBIO.
LleneBast peakuus

i-C4Hg + CH30H = CsH120 (MTBED)

[ToGounas peaxius

2 i-C4Hg = CsgHi¢ (aumep n3zo0yTHiicHa)

(sapuanm 3)

CocTaBUTh MOJIBHBII MaTepHAIbHBIN OaJaHC.

Ha peaknuro ankwimmpoBanus OeHzona momano 1054 kr stuiaeHa. MoJbHOE COOTHOIICHHE
nonaHHbeIx OeH3oun: stwieH = 2:1. Coaep:kaHUE OCHOBHOTO BEIIECTBA B TEXHHUYECKOM OEH30Ie
98% wmacc. DTuieH OTCYTCTByeT B MpoayKTax peakiuu. CenekTUBHOCTh mpouecca 92%.
OnpenenuTts cTeNeHb MPEBPAIEHUs] PeareHTOB.

CsHs + C2Hs = CsHsCoHs;

CsHg + 2 CoHs 2 CsHs(C2Hs)2;

(sapuanm 4)

OnpenenuTh CTETIEHb MPEBPAICHNS] PEaT€HTOB U CENIEKTUBHOCTH PACXOIOBAHUS ITUJICHA HA
o0pa3oBaHNE OKHCH ITHJIEHA U alleTaIbAETU/.

Ha peakuuto oxucnenust nogano 150 kr texuudeckoro stuiieHa u 600 kr kucinopoaa. MosasHoe
COOTHOULIEHUE MPOAYKTOB peakiuu paBHo O3 : AIl = 13:1. YyecTb, UTO OJHO U3 MCXOIHBIX
BEIIIECTB B MPOJIYKTaX OTCYTCTBYET.

CoHs + 0,5 O2 = CoH40 (Oxkwucs sTunena)

CoHs + 0,5 O2 = CoH40 (AL

Kpurepun onenkn:

Jl1s ouHOM, 0YHO-3204HOM POpMBI O0yUEHUS:

- MUHUMaJbHO 12, MakcuManbHO 20 6aymioB 3a KOHTposbHYIO paboty Nel (ecinu Bce OTBETHI
IpaBUJIbHBIE); 32 | HENPaBUIbHBIA OTBET CHUMAETCSI MUHUMYM 2 6alia;

Jnist 3aouHOi hopmbl 00yuenus (3.BO mist npodunst XTOB):

- MUHUMaJbHO 21, MakcumanbHO 35 OamioB 3a KOHTpOJbHYIO padoTy Nel (eciau Bce OTBETHI
NpaBUIbHbIE); 32 | HEMpPaBWIBHBIA OTBET CHUMAETCs MUHUMYM 3 Oaia;
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Cemectp 4(ouHnas ¢.o.), S(ouno-3aounasn ¢.o.)

KOHTPOJIbHA S Ne2

[l BeinonHeHus npejuiaraercs 13 3a1aHui, pa3IuyHON CII0KHOCTH. 3a/laH€ PACCUYMTAHO Ha 2
akagemuueckux vaca (1,5 gaca).

3adanue 1. OgHUM U3 CIIOCOOOB CHIKEHUS PACXOTHBIX KOA(P(MHUIIMEHTOB SBISETCS
UCTIOJIb30BaHUE 00JIEe YHCTOTO CHIPhS, YKAKUTE €IIIe TPHU CII0co0a CHIKEHHS PACXOJHBIX

K03 PuIMeHTOR (OTBET apryMEHTUPOBATH):

3adanue 2. Jlaiite onpeieneHre U MaTEMaTHYECKOE BbIPAYKEHUE TTOHATHUIO:

CremneHb IpeBpaIIeHNs UCXOJHOTO ChIPbs —

Ecnu Ha BIX0JIe U3 peakTopa B peaKIMOHHONW CMECH OTCYTCTBYIOT UCXO/HbIE BEIIECTBA, TO
CTENEHb NPEBPAILEHUs PaBHA -

3adanue 3. Jlavite onpeniesieHUE U MAaTEMaTHYECKOE BBIPAXKEHUE TTOHSATHIO!

MHTETpasibHas (I10JIHAs) CEJIEKTUBHOCTD —

NmeroTcst i moOOUYHBIE pEeaKInK, €CIIM CeNEKTUBHOCTH paBHa 0,957 YUemy paBHa
CEJIEKTUBHOCTb, €CJIU BCETro MpeBpaTHiIoch 10 KMOJIb UCXOAHOIO BEILIECTBA, a LIEJIEBOTIO
MPOJyKTa 00pa3oBajgoch 8 KMOJb?

3adanue 4. Jaiite onpeneneHre U MaTeMaTHYECKOE BHIPAYKEHUE TIOHATHUIO:

Teopetnueckuii pacxoIHbIN KO3()(PUIIMEHT MO CHIPBIO —

[TpakTryeckuii pacxoaHbIi K03()PHUIMEHT MO ChIPHIO —

Kakoii 3 ko3¢ dunmrenToB 60bIIe TEOPETHUESCKUI WITH MMPAKTHYECKHUHA U TIoYeMy?

Eciu Teoperndeckumii pacxoaubrii ko3ddumnment pasen 0,83, a CEIIEKTHBHOCTh U CTEIICHD
npespauienus 0,85 u 0,9 cooTBeTCTBEHHO, ChIpbe UMEET 5% mpuMeceil, U OTCYTCTBYIOT IOTEPH,
YyeMy paBeH NMPaKTUYECKUIN pacXOJHbIA KOAPUIueHT?

3aoanue 5. TTokazaTh KakuM 00pa3oM BIIHIET TeMIIEpaTypa Ha HalpaBJIeHUE
CaMONPOM3BOJILHOTO MPOTEKAHUS 0OPAaTUMOI0 XUMHUYECKOTO IpoIiecca.

3adanue 6. Tlpu ankuIupoBaHUM METaHOJIA U300yTHIEHOM oOpa3syetcs 940 kr/y
MeTuTpeTOyTHIoBoro 3dupa (MTED). Pacxoauslit koaddurment nzodytunena 0,9 kr va 1 kr
MTBD, crenens npeBpaiienus n300yTuieHna pasHa 1. OnpeaenuTs: KOJIUYECTBO
IIPEBPALEHHOI0 METaHOJa; 00pa30BaBIINXCS TUMEPOB; CEIEKTUBHOCTD MIPOLIECCa, PACXOAHbIE
KO3 (UILIUEHTHI IO CHIPHIO.

[{eneBas peakuus

i-C4Hg + CH30H - CsH120 (MTBED)

[ToGounas peaxius

2 i-C4Hg = CsHis (mumep n3o0yTHiieHA)

3adanue 7. Jlaiite onpeneneHrne MOHITHIO:

OHTAJIBINS XUMUYECKON peaKIIUuK —

PaccunTtarh SHTANBINI0 XUMHUYECKON peaKkIMU alKUIMPOBaHUS O€H30/1a STHICHOM:

VYaCTHUKM pEaKInuK AHjgewmecrs, KIK/MOIB a b*103 c*10°
STHIIEH 52,36 11,32 122,01 -37,90
OeH301 -161,27 -21,09 400,12 -169,87
STUIOCH30T 29,83 -15,61 548,82 -220,37
a3oT 0 27,88 4,27 -

3aodanue 8. Uto moHUMaeTCs MO, IIOHITHEM
9K30TEPMHYUCCKAS XUMHUICCKAsT PEaKIns —
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SH/IOTEPMHUUECKAS XUMHUECKAs PEaKIUs —

3adanue 9. I'paduuecku mpoOUILTIOCTPUPOBATH IPOTEKAHUE K30 U IHIOTEPMUUYECKUX PEAKITU:
3adanue 10. JlaiiTe onpeeeHue MoHITHIO:

DHTPONUSI XUMUYECKON peaKkIuu —

Paccuntarh SHTPONUIO XUMHUYECKOHN peaKluy aIKIIINPOBAHMS O€H30J1a YTHICHOM, ECJIH:

Y4acTHUKH peakiuuu Seemecrs, Jk/Monb K
STUJIEH 219,45
OeH301 269,20
STHUIIOEH30II 360,45
asor 191,50

3adanue 11. JlaiiTe onpeeieHHe U MAaTEMaTHYECKOE BBIPAKEHUE TIOHATHIO:

H306apHasi KOHCTaHTa paBHOBECHS XMMHYECKOI0 Iporecca —

[TpuBenuTe MaTEMAaTUYECKYIO 3aBUCHUMOCTh U300apHOI 1 M30XOPHOU KOHCTAaHThI paBHOBECHS?
3adanue 12. Meronom Temkuna — [lIBapiimana paccuntaTh KOHCTAaHTY PaBHOBECHS IIpoIiecca
AJKUIMPOBAaHUS OGeH3011a STUIeHOM npu Temmnepatype 350 °C:

CeHs + CoHs <> CsHsCoHs;

3adanue 13. Paccuutarh paBHOBECHBIN COCTAB peaklMK U30MEpU3alMK H-OyTaHa B U300y TaH:
Vcnosus peakiuu: Temneparypa — 250 °C; naBnenue - 1 atm.

Y4acTHUKH peaKkiiuu AHgemecrs, Stemecrs, a b*10° c*10°
kJI>x/MoNb Jx/monbs K

H-0ytan -126,15 310,12 18,23 303,56 | -92,65

N300yTan -134,52 294,64 9,61 344,79 | -128,83

BoastHoit map -241,81 188,72 30,00 10,71 0,33

Kpurtepuu ouenku:
Cemectp 4(ounas ¢.o.), S(ouHo-3a04Has)
Jls ouHOM, 0YHO-3204HOM PopM 00yUeHHUS:

- MUHUMaJbHO 12, MakcuManbHO 20 0ayuioB 3a KOHTPOJIbHYIO paboTy Ne2 (eciau Bce OTBETHI
IpaBUIbHBIE); 32 | HENPaBUIbHBIA OTBET CHUMAETCSI MUHUMYM 2 6allia;
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MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UECKUL
Kageopa negpmexumuuecxkoeo cunmesa

KommniekT 3a1aHuii KOHTPOJIbHOM PadoThI 1J151 3204HOM GopMBbI 00yYeHUs
no qucuurummHe 51.0.25 «Teopust XMMUKO-TEXHOJIOTHYECKUX MTPOIIECCOBY

BapnaHT KOHTPONBHOTO 3aJaHusl BEIOMpAeTCsl B COOTBETCTBUH C IMOCIEAHEH HMU(POI 3a4eTHOM KHIDKKH
ctyneHra. Ilepen TeM kak MPHUCTYNUTh K BBINOJHEHHIO KOHTPOJBHOTO 3aJaHMs, CTYIEHT AOJDKEH, MOIb3YACh
METOJIMYECKUMH YKa3aHMUSAMH, NpopadoTaTh pEeKOMEHIyeMylo iuTeparypy. KoHTponpHas paboTa BBHINOIHSETCS
OTZAEJBHO U MIPEACTABISAECTCS HA Kaeapy U perieH3UpOBaHuUs B HAMEUEHHBIE 110 TPadHKy CPOKH.

KonTponbHass pabora odopmisiercs B Terpaad. OTBEThl Ha BONPOCH], YPaBHEHUsS pPEAKIMH 3alMChIBAIOTCS
MOJIHOCTBIO. [IpON3BOJIbHBIE COKpAILIEHUSI HE OMYCKAIOTCsl, TaONUIBI U PUCYHKH O(OPMIISIIOTCSI B COOTBETCTBHU C
TpeOOBaHUSIMH, TPeIbIBIsIEeMbIMH K ohopmieHuro. [Io Bcem BapuaHTaM JOJDKHBI OBITH NPHBEACHBI YPaBHEHUS
XMMUYECKUX peakuuil M mnoapoOHoe pemieHHe 3agady. B KOHIlE KOHTPOJIBHON pabOTHl MPHUBOAUTCS CITHCOK
HCIIOJIb30BaHHOM JIUTEPaATYpBHI.

Homepa BonpocoB KOHTPOJBHBIX 3aJaHUI IPUBEICHBI B TA0IHILIE:

ITocnennue naBe | Ne 3amanwuii ITocnenaue  nBe | Ne 3amanwnii

APl 3a4eTHOM oudpbl  3a4eTHON

KHMKKH Cemectp 4 | Cemectp 3 KHIXXKH CTYyZIeHTa | Cemectp 5 | Cemectp 4
CTyJICHTa 3a04. ¢.0. | 3a04. BO ¢.o. 3a04. ¢.0 3a0u. BO ¢.o.
1 1,4,11 2,3,16 16 1,3,16 1,4,11

2 2,5,12 6,7,15 17 6,7,15 2,5,12

3 3,5,13 2,6,18 18 2,6,18 3,7,13

4 2,9,14 8,10,11 19 8,10,11 2,11,14

5 4,6,20 1,9,17 20 1,9,17 4,6,20

6 2,7,16 3,10,13 21 3,10,13 2,7,16

7 4,8,17 2,7,16 22 2,7,16 4,8,17

8 2,9,18 3,8,19 23 3,8,19 2,9,18

9 1,8,12 2,4,14 24 2,4,14 1,8,12

10 1,7,13 4,6,16 25 4,6,16 1,7,13

11 3,9,11 2,3,18 26 2,3,18 39,11

12 1,5,19 6,7,20 27 5,7,20 1,6,19

13 2,8,18 5,10,14 28 5,10,14 2,8,18

14 3,5,17 6,9,11 29 6,9,11 3,5,17

15 34,11 9,10,21 30 9,10,21 34,11

Konrponsusie 3ananus no kypey Teopust XTII cocTost U3 AByX TUNOB 3aaHuil. 3ananus | Tumna - cTeXxuomeTpus u
kpurepun 3ddexrusnoctu XTII; II — tuma — Tepmonunamudeckne napamerpsl XTII, paBHOBecHe XMMHUYECKHX
peakuui, pacuer KOHCTaHT PaBHOBECHS U PaBHOBECHBIX COCTaBOB, III — Tumna - MexaHu3Mbl XUMHUYECKUX PEAKLIUH.
3aganus I Tuma.

CTeXMOMETPUYCCKHE COOTHOIICHHUS, TEXHOJIOTHYECKHE MTOKA3aTEIH MPOIIeCcCa.

3amaya 1.
Ha peakmuto karanuTiHaeckoro okuciaeHus nojgano 100 Kr TEXHUYECKOTo 3TUIIEHA, ero CTeneHb mpeBpameHus 13%,

MIPH 3TOM 00pa30BajIoch 3 Kr aleTanbIeruaa. TeXHuIeCcKui dTIICH coaepkuT 97% stunena, 3% stana. OnpenenuTb:
00BeM MOJAHHOTO BO3JyXa, €CIIM IPHUHITH, YTO B BO3AyXe cojepxkurcs 21% Kucaopoma, OCTalbHOE a3oT;
CEJICKTUBHOCTB MPOIECcca M BBIXOJI IIEJICBOT0 POIYKTa, pACXOIHbIC KO3(D(UITUCHTHI 1O CHIPBIO.

[eneBast peakiusi — OKHCJICHUE STUIICHA B dTHJICHOKCHUIL:
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CHs + 0,5 0, 2 C:H,O

[To6GouHas peakiust — OKHCICHUE STUICHA B alleTaabIeTHI

CHy + 0,5 O, 2 C:H4O

3agaya 2.

IIpn xnopupoBanmn OcH3oma, obOpazyercss 30 kr xmopoOensona. CenekTuBHOCTH mporecca 97%. MonbpHOE
COOTHOIICHHE HUCXOMHOW cMmecH OeHszom: xyop paBHO 3:1. Texuuueckmii 6eH301 conepkut 98% Macc. OCHOBHOTO
BEILIECTBA; TEXHUUYECKUH XJIOp colepkuT 3% Macc. nmpumeceii.

Omnpenenuts: KOJIWYECTBO O00pa3yloIerocss JUXJIOPOEH30J1a; CTeleHb NpeBpalleHus OeH30Jla; PacXOIHbIE
K03((ULIUEHTHI 110 CHIPBIO. [Ipe/IoKUT MEPONPHUATHSI IO CHUYKEHHIO PACXOIHBIX KO QHUIIEHTOB.

LeneBas peakius — noyyeHue xjiopoeH3ona:

CsHg + Cl, 2 CsHsCl + HCI

[Tobounas peakuus — MoIydeHHE AUXKIOPOCH30IA!

CeHg + 2Cl1, = C¢H4Cl, + 2HCI

3agaya 3.

[pu ankmwmpoBanuy 6eH30:1a 3THIIeHOM 00pa3syercs 1000 kT stunben3ona u 15 kr quatunbensona. g ysenmueHus
CENIEKTUBHOCTH OCH30JI IOAACTCS B TPEXKPATHOM H30BITKE OT CTEXHOMETPHUIECKH HeoOxoanmoro. CTeneHb YACTOTHI
6enzona 98,5% wmacc. B aTmieHe coxpepxkutrcs 2% 00. staHa. OnpenenuTts: CTENEHb NpEeBpaleHUsl OeH307a U
CEJIEKTUBHOCTB 10 OEH30ITy; pacXoHble KO3((HUINEHTHI 110 CHIPBIO.

LleneBast peakuus — MoJy4eHUE ITUIOCH30J1A:

C6H6 + C2H4 > C6H5C2H5

[ToGouHas peakuus — HOJNydeHUE JUITHIOSH30a!

CgHg + 2C,Hy =2 C6H4(C2H5)2

3anaya 4.

Ha peaxuuro x1opupoBaHus 3TUIEHA HogaeTcs 56 Kr aTuiieHa U 71 kr xiopa. TexHudeckuii Xjop coaep:kut 2% macc.
azota (TPUMeECh), TEXHWYECKHUH STWICH comepXHT 5% 00. sTaHa. OmnpeaennTh KOIHMYECTBO OOpa3yIOIIErocs
JUXJIOP3TaHa, CTETICHb PEBPAICHNS STHIICHA, PACXOIHBIE KO3()(UIIMEHTHI IO CHIPBIO.

C,H4 + Cl, = C,H4Cl,

3agaua 5.

[lpu ankunupoBaHMM METaHOJA H300yTHIEHOM oOpasyercs 740 kr merwnTperOytuioBoro 3dupa (MTBED).
Pacxoansiii ko3¢ dunuent uzodytmiena 0,9 kr va 1 kr MTBD, crenenp mnpespaiieHus u3o0yTHiacHa paBHa 1.
OnpenenuTs: KOJMYECTBO IPEBPALICHHOIO METaHoJla; O0pa30BaBIIUXCS JUMEPOB; CEIIEKTHBHOCTH IIpOIecca,
pacxozaHble K03 (OUIMEHTHI 1O CHIPBIO.

Lenesas peakuus — nonyyenue MTBD:

i-C4Hg + CH30H = CsH;,0

[ToGouHas peakust - MoydeHHe AUU300yTHIICHA!

2 i-C4Hg = CsHis

3amaua 6.

[Tpu kaTanUTHYECKOM OKHCIIEHHH METaHOJa KUCIOPOAOM BO3/yxa Ha cepeOpssiHoM KatanmuzaTope oopasyercs 300 kr
dbopmanpaernaa. CenextuBHOCTH mporiecca 80%, ctenenp mpeBpamieHus MetaHona 90%. TeXxHUYeCKUid MeTaHOoJ
comepxut 10% mumernnoBoro s¢upa. OmpeaeauTh: KOJIUYSCTBO MOJaBAEMOr0 BO31yXa; KOJHYECTBO HCXOIHBIX
BEIIIECTB U MIPOAYKTOB PEAKIIUH;, PACXOAHBIE KO (HUIIMEHTHI 10 CHIPHIO; IPEATIOKUTH MEPOIIPUATHUS [0 CHHKEHHUIO
pacxomHbIX K03 durueHToB (000CHOBATS).

LeneBas peakius — nosryyenne Gopmanberuia:

CH30H + 0,5 O, 2 CH,0 + H»0;

[ToGouHas peakiyst — peakiys HOJIHOTO OKUCIICHUS:

CH30H + 1,5 O, = CO» + 2H,0;

3amaua 7.

IIpu ruapatanmy m3o0yTHieHa obpasyercst 120 kr TpuMeTmiikapOnHoiIa. CeleKTHBHOCTS mporecca 98%, KOHBepCHS
n300yTriena 99%. MonbsHOE coOTHOIIEHHE N300y THIIEH: BoJa paBHO 1:2. OnpeaenuTs: KOJTHIECTBO MPEBPAILICHHON
BOJIBI; PaCXOHbBIE KOA(PPHUIIUEHTHI 10 CHIPHIO.

Ilenesas peakuus — nonyuenue TMK:

i-C4Hg + HO 2> C4H 00

[ToGouHas peakust - Mojy4eHUe AUU300yTHIICHA!

2 i-C4Hg > C8H16
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3anaya 8.

IIpu rupparannu okucu >triieHa odpasyercs 250 kr sTrieHrIuKoA. CeneKTHBHOCTD MPEBPAIECHNsI OKUCH ITUIECHA
B MOHO3THJICHIJINKOMIb 98%, cTereHb NpeBpamieHNs] OKUCH 3THIICHA 1. MOJIIBHOE COOTHOIIEHHE OKNCH ATUIICHA: BOJA
paBHo 1:18. CocTaBUTh MOJIBHBIN W MaCCOBBI MaTepHATBHBIN OallaHC; ONPEAeITUTh PacXOIHbIe KOAPPHUINEHTHI IO
CBIPBIO.

Heneas peakuus — noxyuenne MOI:

C,H40 + H,O - C,HO2

[To6ounas peakuust — noxydenue 01

CoHOs + C,H40 2 C4H 905

3ajgaua 9.

[pu neruapatanum MetwindeHwikapOuHoaa obpasyercss 1500 kr cruporna. CenexktuBHOCTh mpouecca 0,83,
KoHBepcust MeTwiadeHmnkapouHona 71%. C nemplo yBeNWUeHHsS BBIXOAA IIETIEBOTO INPOAYKTAa HA CTAIHIO
XUMHUYECKOI'0 MIPEBPALIEHHSI HCXOIHOE ChIPbE IOJAETCS B CMECHU C BOJSHBIM IapoM. MaccoBoe cooTHolieHue MOK:
BomsHOW map 1:4. CocTaBUTH MOJBHBIA W MAacCOBBII MaTepHaibHBIH OamaHc. OTpenennuTs: KOJIUIECTBO
MPEBPAIICHHON BOABI; PACXOIHBIE KO3()(UIIMEHTHI TIO CHIPBIO.

LeneBas peakiys — HOJyYeHNE CTHPOIIA!

CsH00 = CsHg + H,O

[ToGouHast peakius — HoyydeHue anerodeHoHa:

CsH ;00 = CsHsO + H,

3amada 10.

Ha peakuuio kaTanuruueckoro okuciieHust nogano 15 000 Kr/4 TeXHHYECKOTO 3TUIICHA, €ro CTeNeHb PEeBpaICHUs
13%, mpu 3ToM oOpazoBanock 1200 kr/u aneranpaerua. TeXHUUECKUI STHUIIEH COACPKHUT, % Macc: 3TuieHa- 98,
staHa- 2. OnpenennTs: 00BEM NOJAHHOTO BO3JyXa, €CIIH NPHHATH, YTO B Bo3Ayxe conepxkurcs 20% kuciopona,
OCTaIbHOE a30T; CEJIEKTHBHOCTH Ipoliecca M BBIXOJ LIEJIEBOTO NPOAYKTA, PACXOJHBIE KO3((UIMEHTHI 1O CHIPBIO.
CocTaBUTh MOJIEHBIN M1 MACCOBBIH MaTepPHAJIbHEIHN OaaHC.

LeneBast peakiys — OKACIICHHE 3THICHA B STHICHOKCHL:

CHs +0,5 0, » CH,O

IToGouHas peakuus — OKHCICHHUE 3TUIICHA B alleTalbACT I

CHy + 30, 2 2C0O; + 2H0

3amanus 11 Tuna.

PaBHOBecHe XMMHUYECKHX peaklivii, pacyeT paBHOBECHBIX COCTABOB.

3ajgaua 11.
1. OnpenenauTs SHTAIBINI0 XUMUYECKOH peaklMy IPU CTaHAAPTHBIX YCIOBUSX; pu TemnepaTtypax: 300, 400, 500 K

(TIpUHSTB, YTO PHTAIBIUS IPOIECCa U TEIUIOEMKOCTh 3aBHCAT OT TEMIICPATYPHI).

2. OmpenenuTh KOHCTAaHTY PAaBHOBECHS U NAHHOHM peakIWH MPH YKa3aHHBIX BHIINIE TEMIIEpPaTypax, ONpeAeiHTh
ONITUMAIIFHYIO TEMIIEPATYPY.

3. OnpenenuTh paBHOBECHBIH COCTAaB PEAKLMK, €CIIM MPUHSTh, YTO - PEaKlMs MPOTEKAeT B HICAIbHBIX YCIOBHUIX U
noA4MHsIeTCs 3aKoHy Payns:

- IPH ONTUMAJILHOU TEMIIEPaType U JAaBJICHUH | aT™.;

- IIpY ONTUMAJIBHOW TEMIepaType U JaBJICHUH 5 aTM.;

- IpH pa30aBICHNH HHEPTHBIM Ta30M B KonndecTBe 10 KMOJIb.

Peaknus — ruapupoBaHue 3THIICHA!

CoHs + Hz 2 CoHs

[IpemtoxxuTh onTUMAaNBHBIE YCIOBHS MPOLECCa: ONTHMATBHYIO TEMIIEpPaTypy, NaBJICHUE, pa3OaBIicHUE MHEPTHBIM
razom?

3azmaya 12.

1. OnpenenuTh SHTATBIINI0 XUMHUYECKON peaKIny IPH CTAaHAAPTHBIX YCIOBUAX; pu TemmepaTypax: 300, 400, 500 K
(IpUHSATB, YTO SHTAJIBIIUS [TPOLIECCA W TEIUIOEMKOCTh 3aBUCST OT TEMIIEPATYPBbI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHs Uil IaHHOM peakiMu MpPU yKa3aHHBIX BBIIIE TEMIEpaTypax, ONpelesuTh
ONTHMAJILHYIO TEMIIEPATYPY.

3. OnpenenuTh paBHOBECHBIH COCTAB PEAKLINH, €CIIU MPUHSTh, YTO - PEaKIMs MPOTEKAeT B HIICAbHBIX YCIOBUIX U
MOTYMHSETCS 3aKOHY Payiis:

- IPU ONITUMAITLHOU TeMIIepaType U IaBJICHUH | aT™.;

- IPH ONITUMAITLHOU TeMIIEpaType U IaBJICHUH 5 aTM.;
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- IIpu pa30aBJIeHUH MHEPTHBIM I'a30M B KosnuecTBe 10 KMOJIb.

Peakmms — nernaparanyu 3TaHONA:

C,H4,OH - C,Hs + H,O

[IpennoxuTe ONTHMAalbHBIE YCIOBHS MpOIECCa: ONTHMAIBHYIO TEMIIEpaTypy, JaBlICHUE, pa30aBIeHHE WHEPTHBIM
razom?

3agaya 13.

1. OnpenenuTs SHTAIBINIO XUMUUECKON peaKkI[uy MPU CTaHAAPTHBIX YCIOBUX; pu TemnepaTypax: 300, 400, 500 K
(TIpUHATH, YTO HHTAIBNHUSA IPOLECCa U TEIUIOEMKOCTh 3aBUCAT OT TEMIIEPATYPHI).

2. OnpenenuTs KOHCTAHTY PaBHOBECHUS Ul JAHHOM peaklIMU NMpU YKa3aHHBIX BBIIIE TeMIIepaTypax, ONpeAeiIUTh
ONTUMAJIbHYIO TEMIIEPATYPY.

3. OnpenenuTh paBHOBECHBIM COCTaB PeaKLUH, €CIIU MPUHATH, YTO - PEAKIHS MPOTEKAeT B UACATIbHBIX YCIOBHUIX U
MOAYMHACTCS 3aKOHY Payus:

- IIpY ONITUMAJILHON TeMIIepaType U JaBJICHUU 1 aTM.;

- IIpY ONITUMAJIBHON TeEMIIEpaType U JaBICHUU 5 aTM.;

- IIpu pa30aBIeHUN HHEPTHBIM I'a30M B KoiaudecTse 10 KMOIb.

Peaxmms — ankumupoBaHus OEH3071a ATHIICHOM:

C2H4 + C6H6 > C2H5C6H5

IIpenioxxuTh ONTHUMAIBHBIE YCIOBUS IIpOIlecca: ONTHMANbHYIO TeMIIEpaTypy, JaBleHHUe, pa30aBlieHHe MHEPTHBIM
razom?

3agaya 14.

1. OnpenenuTs SHTAIBINI0 XUMHYECKON peakIuy MIPU CTAHIApTHHIX YCIOBUAX; Ipu TeMnepatypax: 400, 500, 700 K
(IpUHATD, YTO SHTAJIBIIHU IIPOLECCa W TEIUIOEMKOCTH 3aBUCST OT TEMIICPaTypHI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS UIS JAHHOHM pEakIMW NMPU yKa3aHHBIX BBIIIE TEMIEPATypax, ONpPENeIUTh
ONTHMAJIBHYIO TEMIIEPATYpy.

3. OnpenenuTh paBHOBECHBIH COCTAB PEAKLNH, €CIIN MPUHSTH, YTO - PEaKIMs MPOTEKACT B HIICATIBHBIX yCIOBHAX U
MOYMHACTCS 3aKOHY Payus:

- IpH ONTUMAJILHON TeMIlepaType U IaBJIeHUH 1 aTMm.;

- TIpH ONTUMAJILHON TeMIlepaType U IaBJICHUH 5 aTM.;

- TIpH pa30aBICHNU UHEPTHBIM I'a30M B KonudecTBe 10 KMOJIb.

Peaxrust — neruapupoBaHus MpOIaHa:

Cs;Hg 2 CsHe + Ha

[IpennoxuTh onTHMaIbHBIE YCIOBHUS Ipolecca: ONTHMAIBHYIO TeMIlepaTypy, AaBleHHE, pa30aBlIieHHe WHEPTHBIM
razom?

3ajgaua 15.

1. OnpenenuTs SHTATBIUI0 XUMUYECKON peakuy Ipy CTaHJAPTHBIX YCIOBUAX; pH TeMieparypax: 550, 750, 1100
K (mpuHATB, YTO SHTAIBIUS MIPOLIECCa M TEIUIOEMKOCTH 3aBUCST OT TEMIIEPATypHhI).

2. OmnpenenuTs KOHCTAHTY PAaBHOBECHS IUIS AHHOM peaklUWH IPHU YKa3aHHBIX BBIIIE TeMIIepaTypax, ONpeAeiIHTh
ONTUMAJIBHYIO TEMIIEPATYPY.

3. OmnpenienuTh PaBHOBECHBIN COCTaB PEAKLIUH, €CIIU MPHUHATH, YTO - PEAKIHS NMPOTEKaeT B WACAIBHBIX YCIOBHIX U
noA4MHsIEeTCS 3aKoHy Payns:

- IPH ONITUMAJILHON TeMIIepaType U IaBJICHUH | aTM.;

- IIpY ONTHUMAJIBHOW TeMIEpaType U JaBJICHUH 5 aTM.;

- IIpy pa30aBIeHUH HHEPTHBIM I'a30M B KoiudecTse 10 KMOJb.

Peaxums — mapoBast KOHBEPCHS METaHa:

CH4 +H,0 =2 3H, + CO

[IpeanoxuTh onTHMalbHbIE YCIOBHUS Ipolecca: ONTHMAIBHYIO TeMIlepaTypy, JAaBleHUe, pa30aBlieHHE WHEPTHBIM
razom?

3agauya 16.

1. OnpenenuTh SHTATBIINI0 XUMHUYECKON peaKIny IPH CTaHAAPTHBIX YCIOBHSX; ipu Temneparypax: 300, 400, 500 K
(TIpUHATB, YTO PHTAIBIINS IPOLIECCa U TEIUIOEMKOCTH 3aBHCAT OT TEMIIEPATYPhI).

2. OmpenenuTh KOHCTAaHTY PAaBHOBECHS VIS AHHOM peakIWU MPH YKa3aHHBIX BBIIIE TeMIIEpaTypax, ONpeAeHTh
ONTHMAJILHYIO TEMIIEPATYpy.

3. OnpenenuTh paBHOBECHBIH COCTAaB PEAKLINH, €CIIM MPUHSTH, YTO - PEaKIMs MPOTEKAET B MJICAJbHBIX YCIOBHAX U
HNOJUUHSETCA 3aKOHY Payns:

27



- IpU ONTUMAJILHOU TeMIepaType U AaBlIeHuu 1 atm.;

- IPY ONITUMAJILHOW TEMIIEpaType U JaBJICHUU 5 aTM.;

- IIpu pa30aBIeHUN HHEPTHBIM I'a30M B KoiaudecTse 10 KMOIb.

Peakmms — ankuIupoBaHUs N300y THIIEHA METAHOIOM:

CH;0H + i-C4Hg = C4H;,0CH3

[IpennoxuTe oNTHMAaIbHBIE YCIOBHUS IpoOlEcca: ONTHMAIBHYIO TEMIIEpaTypy, AaBICHUE, pa30aBICHHE WHEPTHBIM
rasom?

3agaya 17.

1. OnpenenuTs SHTAIBINIO XUMHUECKON peakIuK MPU CTAaHAAPTHBIX YCIOBUSX; Ipu TeMnepaTypax: 300, 400, 500 K
(IpHUHSATB, YTO SHTAJBIU [IPOLIECCAa U TEIUIOEMKOCTH 3aBUCST OT TEMIIEPaTyphl).

2. OnpenenuTs KOHCTAHTY PaBHOBECHUS Ui JAHHOM peakIMU NMpU YKa3aHHBIX BBIIIE TeMIIepaTypax, ONpeAeIHTh
ONTUMAIIbHYIO TEMIIEPATYPY.

3. OnpenenuTh paBHOBECHBIN COCTAB PEAKLINH, €CIIU MPUHSTh, YTO - PEaKIMs MPOTEKACT B HICATIBHBIX yCIOBHAX U
MOJUMHSETCA 3aKOHY Payuns:

- IIpY ONITUMAJIBHON TeMIIepaType U JaBICHUU 1 aTM.;

- IpH ONTUMAIILHOU TEMIEPAType U AaBICHUU 5 aTM.;

- TIpH pa30aBICHNN UHEPTHBIM T'a30M B KonudecTBe 10 KMOJIb.

Peaxiust — ankunnpoBaHus 6eH3051a IPONUIICHOM:

IIpenyoxxuTh ONTHUMAaNIBHBIE YCIOBUS IIpOIlecca: ONTHMANbHYIO TeMIIEpaTypy, JaBleHHUe, pa30aBlieHHe MHEPTHBIM
razom?

3ajgaua 18.

1. OnpenenuTs SHTAIBNNIO XUMUYECKON peakLMK P CTaHAAPTHBIX YCIOBUSAX; pu TemnepaTtypax: 300, 600, 800 K
(IpUHATH, YTO SHTAJBIIHU IIPOLECCAa W TEIUIOEMKOCTH 3aBUCST OT TEMIICPATypHI).

2. OnpenennTh KOHCTAaHTY paBHOBECHUs U JAaHHOH PeaklLUU MPU YKA3aHHBIX BBIINIE TEMIIEPATypaX, ONpPEACIIUTh
ONTUMAIIBHYIO TEMIIEPATYPY.

3. OmnpenenuTh paBHOBECHBIM COCTaB PEaKLUH, €CIIU MPUHATH, YTO - PEAKIHS MPOTEKaeT B UACATIbHBIX YCIOBHIX U
noA4MHsIEeTCS 3aKkoHy Payns:

- TIpH ONTUMAJILHON TeMIlepaType U AaBJIeHUH 1 aTMm.;

- TIPH ONITUMAJILHON TeMIIepaType U AaBICHUH 5 aTM.;

- TIpH pa30aBICHNH HHEPTHBIM Ta30M B KonugecTBe 10 KMOJIb.

Peaxums — nernapupoBaHus H300yTaHa:

i-C4Hg =2 i-C4Hg + Hs

[IpeanoxuTh onTHMaIbHBIE YCIOBHUS Ipolecca: ONTHMAIBHYIO TeMIlepaTypy, AaBleHUE, pa30aBlieHHe WHEPTHBIM
razom?

3aganud 1 Tuna.

MexaHu3Mbl XUMUYECKHUX PEAKIIHNI.

MexaHuzm pCaKuur OIMUCBIBACTCH CICAYIONUMHU YPABHCHUSAMMU:
C,Hs =2 “CH;

*CH3 + CH¢ >CH4 + *C2H5

*C2H5 > CHy + H*

H" + C2He = Hy + "CoHs

*C2H5 + *Csz > CsHio

"CyHs + "CoHs = CoHy + CoHg

BrIBecTH KMHETHYECKOE YpaBHCHUC IJIA 06pa30BaHI/I${ OTHUJICHA
3aoaua 19.

BBIBECTH KHHETUYECKOE YPABHEHHE PACXOJ0BAHUS YIIIEBOIOPO/IA:
Cl, & 2CI*

ClI* + RH > R* + HCI

R* + Cl, 2 RCI + CI*

3aoaua 20.

BrIBecTH KuHETHYECKOE YpaBHCHUEC pACXOAO0BAHNA NEPCKUCH AT IMTPEACTABJIICHHOI'O MEXaHU3Ma:
ROOR - 2RO*

RO* + SH - ROH + S*
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S* + ROOR - SOR + RO*
2S8* > S-S
3aoaua 21.
. BobiBecTH KHHETHYECKOE YpaBHEHHE /I peakiuu TNpeBpaileHus HeomeHTana B u3o0yrtuinen (CH3)sC >
H,C=C(CH3s),+ CHg;
MexaHu3M NpeACTaBIIEH CIEAYIOIIENH CXEMOM:
ko « .
(CH3)4C > C(CH3)3 + CH3

* kl *
CH3 + (CH3)4C > (CH3);:CCH2 + CHa4

* k2 *
(CH3)3CCH2 > H2C=C(CH3)2 + CH3

x * ks

CH3 + CH3 > C2H6
CIIMCOK PEKOMEH]IYEMO! JIUTEPATY PhI
1. ITotexun B.M., Ilotexun B.B., OcHOBBI TeOpHH XUMHUUECKUX IPOLIECCOB TEXHOIOTUN OPTraHUYECKHUX BEIIECTB U
HedrenepepaboTku: YueOHUK sl By30B, - CI16: XUMU3JIAT, 2005.-912 c.: un.
2. Jle6enes H.H., Manakos M.H., [lIgen; B.®., Teopus TeXHOJIOTHUYECKUX MPOIECCOB OCHOBHOTO OPTraHUYECKOTO U
HeTexuMHuIecKoro cuaTe3a, M., Xumus, 1975.-478 c.: u.
3. CmupHoB H.H., Bomkuuckuit A.W., Xumideckue peakTopsl B IpuMepax u 3aadax: Y4eOHoe mocodue I By30B. -
2-e m31., epepad.- JI.: Xumus, 1986.-224 c., i
4. Ctpombepr A.T'., Jlempuyk X.A., Kaprymmackas A.J. CO0pHUK 3a7ad 10 XUMUYECKOW TEpMOAWHAMHUKE: YUeO.
mocoOue AN XMM. U XUM.-TeXHOJ. crierl. By3o/ I[lox pex. A.I'.Ctpombepra.-2-¢ m3n., nepepad.-M.: Beicm. mik.,
1985.-192 c., un.

Kpurtepun ouenku:

st 3a0unoit /3.BO dhopm obyuenus (cemecmp 4/3):

- MUHUMAJIBHO 25, MakcUMaJbHO 42 0aJjIoB 32 KOHTPOJIbHYIO paboTy (€ciii BCe OTBETHI IIPABUIIbHBIC); 3
1 HepaBWIBHBII OTBET CHUMaeTcs 2 Oaa;

(cemecmp 5/ 4):

- MUHUMaJIbHO 24, MakcuMaibHO 40 OasIoB 3a KOHTPOJIbHYIO paboTy (€ciii BCe OTBETHI IIPABUIIbHBIC); 3
1 HeTpaBWIBLHBIN OTBET CHUMaeTcs 2 Oaa;

29



MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuil HallMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET

Daxynvmem mexHonI02UECKUL
Kageopa negpmexumuuecxkoeo cunmesa

KoMmiekT TeMm 1Jisl JOKJIA10B
no qucuumimiae 51.0.25 «Teoprusd XUMHKO-TEXHOJOTMYECKUX IIPOLIECCOBY

CemecTtp 4 (ouHas ¢.0.), S (ouHO-3204HAasA, 3204HadA }.0.)

=

9

10.
11.
12.
13.
14.
15.

TeMbl JOKIAI0B:
Peakuuu HykiaeopuinpHOro 3aMelleHrs Y HACBIIIEHHOTO aToMa yriepoja. 3amelleHue
o tumy Snl.
Peakuuu HykiaeopuinpHOro 3aMellleHrs Y HACBIIIIEHHOTO aToMa yriepoja. 3amelleHue
1o tumy Sn2.
[Ipucoenunenue no ABOMHON yriepoJ yriepoaHou cBs3u. lIpucoennHenne rajioreHos
Y TJIOT€HBOJIOPOJIOB K oyie(huHaAM.
[Ipucoennnenue no ABOMHOM yriiepoa yriaepoaHoi cBsiszu. [Ipucoequnenue no npaBuiy
MapxkoBHukoBa. IIpucoenuuenne npotus npasuiia MapkOBHUKOBA.
[Ipucoenunenne mno ABOMHOM yriiepon yriaepoaHoil cBsizu. Peakuuum Ilpunexaena.
MexaHu3M 3MOKCUANPOBAHUS 01€(PUHOB HATKUCIOTAMH U THIPOIIEPEKUCIMHU.
[Ipucoennnenue 1Mo ABOMHOM yIJIEpO YriepoaHou cBA3u. [ uaparanus.
[IpucoenrHeHune Mo IBOWHOM yriepos yriiepoaHon cBs3u. O30H0IN3
IIpucoenvHnenne IO NOBOWHOW YIJIEPOJ YIVIEPOJHOM CBA3M. MexXaHU3M peakLuu
ruapupoBanus. Karanuzatopsl rugpupoBanust 0J1eGUHOB.
HyxneodunsHoe 3aMelnienne y HachIEHHOT0 aToMa yriiepo/ia. BiusHue pacTBOpUTENS.
Peakuuu otmierienusa. Mexanausm El.
Peakuuu ormennenusa. Mexanusm E2.
Otiieruienue u 3aMmenieHue. BausiHue akTHBUPYIOIIMX TPYIIIL.
Krnaccudukanus XuMHUECKUX pPeaKIUi.
[Tpoueccol okucnenus. TeopeTnueckue OCHOBBI, KATAIN3aTOPbI
[Ipoueccsl runpupoBanus. TeopeTnueckre OCHOBBI, KaTaau3aTOPbI

Kpurepun onenkn:

Jist ouHOM pOpMBI 00yUEHUS:

- MUHUMAJIbHO 6, MakcuMaibHo 10 0aJIOB 3a MOKJIaI.
Jis 0uHO-3204HOM (POPMBI O0YUEHUS:

- MUHUMAJIbHO 6, MakcuMajibHOo 10 0aJUIOB 3a MOKJIaI.
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MuHHCTEepCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UECKUL
Kageopa negpmexumuuecxkoeo cunmesa

KoMnuekr 3ananuii PI'P
no qucummimiae 51.0.25 «Teoprsd XUMHKO-TEXHOJOTMYECKUX IIPOLIECCOBY

Cemectp 3(ounas ¢.o.), 4(ouHo-3204Has1, 3204HaA (.0.)

Bapuanr 1

3amanne 1
Kakoii peaktop (PUC-H umu PUB-H) nanbosnee s5koHOMUYECKH 11eIeCO00pa3HO MPUMEHSTH B
Cily4ae MPOTEKaHMsl PEAKLIUU, ONMChIBAEMO KUHETUYECKUM YPAaBHEHUEM:
, eciu Ca.0=1 kmomb/M>; Xy =0,4; k=1,1.
[TpuBecT CpaBHUTENBHYIO XapaKTEPUCTHUKY pPEAKTOPOB (IIOCTPOWTE XapaKTEpPUCTHUYECKUE
rpaduky u3MeHeHus napamerpoB mnponecca: Cq, wa, X4) nas PUC-H u PUB-H.

3amanue 2

Ornpenerire 00beM a) PUIC-H; 0) PUIB-H,
HEOOXOMMBIN sl TOCTVDKEHHST CTETICHH TIpeBpallieHrsi UcxomHoro peareHta Xy =04 mpu mpoBeneHun
peakiu 2A — R+S, ecm Ca 0= 1,1 kMormu/M’, k= 1 M*/(KMOITb-4), peareHThI OJAIOT B PEAKTOP C 00BEMHBIM
pacxozom v=11 M.

3aganue 3
B peakrtope a) PICH; 0) PUB-H,
MPOBOJAT OOPaTUMYIO PEaKIUIO AL) R - Omnpenemure 00beM peakTopa, HEOOXOMUMBIA s
%

k2
JOCTIDKEHUs CTEMEHH TpEBpallleHus], COcTaBisomel 71% paBHOBECHOM, eclii OOBEMHBIN pacxof
v=11MM, k=0,119", kh=02149".

3amanue 4
Ornpenenure CTENEHU NMPEBPAIICHUS PeareHToB 4 U B Ha BBIXOJE U3
a) PUCH; 0) PUB-H,

o6bemom 0,5 > mpu mposenenun peakiuun A+B — R+S, ecniu Ca0= Cp o= 1,1 kMOIB/M>,
00BeMHBIH pacxol v =5 M>/4, KoHcTaHTa ckopocTu k = 11 M*/(kMoJIb-u).

3amanue 5

OnpeieHTe KOHIIEHTPALIO PeareHTa A Ha BEIXOJIE U3 IPOTOYHOTO PEAKTOPA HIIEATHHOTO CMEIIEH s
o6nemoM 1,1 M, ecrm 71 TIpOBe/IeHNs peakii A —> R+S, KMHETHKa KOTOPOH OMHCHIBAETCS YPAaBHEHHEM
wm=3 - C4, nmonaror pearenT A ¢ HayanbHOI KoHIeHTpamHel Cyo= 1,1 KMONE/M’ 1 0OBEMHBIM PACXOIOM
v=1mM (rpapuuecKiM METOZIOM).

3aganue 6

B kackane PUC pasnoro o6bema (V; = 1,1 M) IpoBosT peakiuo epBoro nopsiakaA — R.
Onpenenure (AHAJMTHYECKH) YHUCIIO CEKLIUNA Kackaja JUisl JOCTHKEHHUS CTENEHU MpeBpalleHus
X4 =0,9, ecnu 06beMHbII pacxoq v= 1,1 M4, k=0,314",
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3amanue 7

JaHa peakuusi BTOporo nopsiaka 24 — R, KuWHETHYeCKOe YpaBHEHHE Wm =Kk -C%y
(k=3,1), koHeunas crenenp npespamenns X,=0,81, Ca0 =5 (kvons/m*). Onpenenuts (rpaguueckn
AHAJIMTHYECKH ), CKOJTEKO BPEMEHH MOTpeOyeTcs TS MpoBeieHns peakimn B kackage PUC-H, rre

BCE CEKIIMM KacKaJa MMEIOT OAWHAKOBBIA o0beM (Vi=Vz2=...=V,), uTo cpeanee Bpems
npeObIBaHMS B KOKI0M U3 HUX paBHO 7; =0,34aca (nn=n=...= ).
BapuaHT
3aganue 1
Kaxoii peaktop (PUC-H nmm PUB-H) nHanbonee 3xoHOMUYECKH 11€71€C000pa3HO NPUMEHSITH B
Clly4ae IIPOTEKaHUs PEaKIMH, ONTMCHIBAEMON KHHETHUECKUM YPaBHEHUEM:
wr=k-Clal, ecim Cy.0=2 xmonb/M>; Xy =0,5; k=12.

[IpuBecT CpaBHUTENBHYIO XApPAaKTEPUCTUKY PEAKTOPOB (IIOCTPOUTE XapaKTEPUCTHUCCKHE
rpaduku n3menenus napamerpos nporecca: Cyq, wa, X4) amst PUC-H u PHUB-H.

3aganue 2

Ornpenenure 00beM a) PUICH; 0) PIB-H,
HEOOXOMMBIHA [Tl JIOCTHYKEHHS! CTETIeHH TIPEBpAILieHHs] MCXOHOro peareHta Xy =0,5 IIpyu NpoBeieHHH
peaximu 2A — R+S, eciu Ca 0= 1,2 KMOTB/M’, k =2 M>/(KMOIb-4), PeareHThI IIOJIAIOT B PEAKTOP C 00BEMHBIM
pacxonioM v=12 M4,

3ananmue 3
B peaktope a) PUICH; 0) PIB-H,
MIPOBOMIAT OOPATUMYIO PEAKIIMIO AL g - Onpezenure 00beM peakTopa, HEOOXOMMMBIA il
%

k

2
JOCTVKEHHSI CTETICHM TPEBPALCHUs], COCTaBILItOIICH 72% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]
v=12MM, k1=0,129", kh=0224".

3aganue 4
Onpenenute CTENICHH MPEBPAIICHUS peareHTOB 4 U B Ha BBIXO0JIC U3
a) PUICH; 0) PIB-H,

o6vemom 0,6 M> mpu mposenenun peakuuun A+B — R+S, eciu Ca 0= Cp 0 = 1,2 KMOIB/M°,
00BEMHBIH pacxod L =6 M>/4, KOHCTaHTa CKOpOcTH k = 12 M>/(KMOIb-u).

3aganue 5

Ornpezienute KOHLEHTPALIMIO peareHTa A Ha BBIXO/IE U3 MPOTOYHOTO PEAKTOpa MICATHHOTO CMEIIeHHS
00BemMoM 1,2 MP, ecl 71l TIPOBE/IEHHs Peakii A —> R+S, KMHETHKa KOTOPOH OMHCHIBAETCS YPaBHEHHEM
W= 3 - C'?4, monaroT peareHT A ¢ HaYABHOM KoHIeHTpatHel Cyo= 1,2 KMOJE/M’ U 00BEMHBIM PACXOIOM
v=2MM (TpachrryeckiM METOZIOM).

3amanne 6

B kackane PUC pasnoro o6bema (V; = 1,2 M) IpoBoaT peakiuio nepsoro nopsaakaA — R.
Onpeznenute (AHATUTHYECKHN) YHCIIO CEKIMM Kackaaa Al JOCTH)KEHUS CTENeHU NMpEeBpalleHUs
X4 =0,91, ectu 06bemHuBI pacxoq v=1,2m/4, k=03249"!,

3amanue 7

Jlana peakiysi BTOPOTo mopsiaka 24 — R, KWHETUYECKOE YpaBHEHHE Wmu =k -C%
(k= 3,2), koHeuHas cTeneHp npespamenns X;=0,82, Ca o = 6 (kvmonw/M’). OnpenenuTs (rpaguueckn u
AHAJIMTHYECKH ), CKOJIKO BpEMEHH MoTpeOyeTcst i mpoBenieHns peakipin B kackaae PUC-H, rae
BCE CEKLUMU KacKajla UMEIT OJIMHaKoBbli o0bem (Vi=Vy=...=V,), uro cpeaHee Bpems

npeObIBaHMS B KaXk10i u3 HUX paBHO 7; =04 yaca (n1=n=... = n).
Bapuaut 3
3ananmue 1
Kakoii peaxtop (PUC-H nnmu PB-H) Hanbonee s5xoHOMHYECKH 11€71€CO00pa3HO MPUMEHSITh B

ClIydac IMpOTCKaHus pCaKIu, OITICHIBAEMOM KMHETUUICCKHM YpPaBHCHUEM:
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wy =k - C%l, eciu Ca,0 =3 xkmomb/M>; X4 = 0,6; k=1,3.
[IpuBecT CpaBHUTENBHYIO XapaKTEPUCTHUKY pPEAKTOPOB (IIOCTPONTE XapaKTepUCTHUYECKHE
rpaduku u3MeHeHus napameTpos mporecca: Cy, wa, X4) nus PUC-H u PMB-H.

3aganue 2

Onpenernire 00beM a) PIC-H; 0) PIB-H,
HEOOXOMMBIN ISl JIOCTVDKEHHS! CTETIHH TpeBpallieHrs] UCXOHOro peareHta Xy =0,6 Mpu mpoBeneHun
peakiu 2A — R+S, ecm Ca 0= 1,3 KMo/, k=3 M*/(KMOITb-4), peareHThI IOAIOT B PEAKTOP C 00BEMHBIM
pacxonoM v=13 M/,

3amanue 3
B peakrope a) PUICH; 0) PIB-H,
MPOBOAT OOPATUMYIO PEAKIIMIO AL) g - Onpezenure 00beM peakTopa, HEOOXOMMMBIA il
(—

k

2
JOCTIDKEHUSI CTETNCHH TPEBPAICHUS, COCTABISIONICH 73% paBHOBECHOM, €CIT OOBEMHBIA pacxoj]
v=13v", ki=0,1349", kh=0234".

3aganue 4
Ornpenenure CTEIeHH MPEBPAICHUS peareHToB 4 U B Ha BBIXOJIC U3
a) PUC-H; 0) PUB-H,

obbemom 0,7 M® mpu mposenenun peakiuu A+B — R+S, eciu Ca 0= Cp o= 1,3 kMOIB/M>,
00BeMHBIH pacxol v =7 M>/4, KOHCTaHTa CKOpocTH k = 13 M>/(kMoJIb-u).

3amanme 5

OripejienTe KOHLICHTPAIIMIO peareHTa A Ha BBIXOJIE U3 MPOTOYHOTO PEAKTOpa UICATHHOTO CMEIIICHHS
00BeMoM 1,3 M, ecl 711 TIPOBE/IeHHs Peakii A —> R+S, KMHETHKa KOTOPOH OMHMCHIBAETCS YPaBHEHHEM
wma=3 - C'%4, nonaror peareHT A ¢ HayaNbHOM KoHIeHTpatKel Cyo= 1,3 KMOJL/M’ 1 00BEMHBIM PACXOIOM
v=1M/ (rpapuuecKiM METOZIOM).

3aganue 6

B kackage PUC paBnoro oowvema (V; = 1,3 M3) MPOBOJIAT PEAKIIMIO TEPBOTo nopsiakaA — R.
Onpenenure (AHAJMTHYECKH) YUCIIO CEKLIMN Kackaja JUisl JOCTUKEHHUS CTENEHU MpeBpalleHus
X4 =0,93, ecniu 06vemHBII pacxon v = 1,3 M /a, k=0,33 49"

3ananue 7

Jlana peaxiys BTOpOTo MopsiaKa 24 — R, KUHETMYeCKOe YypaBHeHHE W=k -C%y
(k=3,3), xoHeuHas cTeneHs npespamenns X4=0,83, Ca o =7 (kMons/M). OnpesienuTs (rpaduueckn u
AHAJIMTHYECKH ), CKOJIKO BpEMEHH MoTpeOyeTcst i nmpoBenieHns peakipin B kackaae PUC-H, rae

BCE CEKIIMM KackaJa HMEIOT OAMHAKOBBIM o0beM (Vi=V2=...=V,), 4yTo cpeaHee Bpems
npeObIBaHMS B KOKI0M U3 HUX paBHO 7; =0,54aca (n=n=...= 7).
Bapuant 4
3aganue 1

Kaxoit peaktop (PUC-H nimu PUB-H) nHanGonee s3xoHOMU4eCckH 11€71€C000pa3HO NPUMEHSTH B
ClIyyae NIpOTEKaHHs PEAKIH, ONIMChIBAEMON KUHETHUECKUM YPABHEHUEM:
m, eciu Ca.0 =4 xvmoms/M>; X4 =0,7; k=14.
[IpuBecTn CpaBHUTENBHYIO XapaKTEPUCTHUKY pPEAKTOPOB (IIOCTPONTE XapaKTepUCTHUYECKHE
rpaduku u3MeHeHus napamerpoB nponecca: Cy, wa, X4) nas PUC-H u PUB-H.

3ananmne 2

Ornpenenure 00beM a) PUIC-H; 0) PIB-H,
HEOOXO/IMMBII ISl IOCTVDKEHUSI CTETIeH! TPEBPAIeHHs UCXOMHOro peareHta Xy =0,7 Tpu TPOBEACHUN
peakipn 24 — R+S, ecmit Ca, 0= 1,4 kMomb/M®, k=4 MY/(KMOTTB-4), PeareHTsI OJIAI0T B PEAKTOP C O0LEMHBIM
pacxonioM U= 14 M/u.

3aganue 3
B peakrope a) PICH; 0) PIB-H,
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k .
MPOBOJAT OOPaTUMYIO PEaKITUIO A—‘> g - Onpezenure 00beM pEakTopa, HEOOXONMMBIA

(—
ky
JOCTIDKEHUS CTETNEHH TPEBPAIICHUS, COCTABISIONICH 74% paBHOBECHOM, €CIT OOBEMHBIA pacXoj]

v=14MM, ki =0,1449", kh=0244".

3ananue 4
Ornpenenure CTENEHU MPEBPAIICHUS peareHToB 4 U B Ha BBIXO/E U3
a) PUCH; 0) PUB-H,

oovemom 0,8 m° npu npoBeneHuu peakuuu A+B — R+S, eciiu Cy0=Cp o= 1,4 KMOJIB/M’,
00BeMHBIH pacxon v = 8 M>/4, KOHCTaHTa CKOPOCTH k = 14 M>/(kxMob-u).

3ananue 5

Ornpenenvite KOHLISHTPALIMIO PeareHTa A Ha BBIXOZIE U3 MPOTOYHOIO PEaKTopa UACATHHOIO CMEICHUS
oObemoM 1,4 M, ecrut 15t MpoBeieHNs peakiui A —> R+S, KMHETHKa KOTOpOii OMHICHIBAETCS YPABHEHHEM
wa=3 - C'*4, monator peareHT A ¢ HadabHOM KoHLeHTpatmen Cy o= 1,4 KMOJIB/M® ¥ OOBEMHBIM pacxonom
v=2MM (TpaduyeckiM MeTOZIOM).

3ananue 6

B kackage PUC passoro o6sema (Vi = 1,4 M) IpoBoAsT peakiuio nepBoro nopsakaA — R.
Onpenenure (AHAJUTHYECKH) YUCIIO CEKLIUN KacKaja JUisl JOCTHIKEHHS CTENEHU MpEeBpalleHus
X4 =0,94, ectu o6bemuslil pacxon v= 1,4 M4, k=0,3449!,

3ananmue 7

aHa peakuusi BTOporo nopsiaka 24 — R, KuHETHYeCKOe YypaBHEHHE W=k -C%4
(k= 3,4), koHeuHas crenenp npespamenus X;=0,84, Ca o = 8 (kmomnw/M’). Onpenenuts (rpadguueckn u
AHAJIMTHYECKH ), CKOJIKO BpEMEHH MoTpedyeTcst i npoBenieHuns peakipiu B kackaae PUC-H, rae
BCE CEKLUMU KacKaja UMEIT OJIMHaKoBbli o0beM (Vi=V2=...=1V,), uro cpeanee Bpems

NpeObIBaHMS B KOKI0W M3 HUX paBHO 7; = 0,6 yaca (n1=n=... = T).
Bapuanr §

3aganue 1
Kakoit peaxtop (PUC-H unu PUB-H) Hanbonee s5xoHOMUYECKH 11€71€CO00pa3HO MPUMEHSITh B
ClTydae MPOTEKaHUs PEaKIIuH, OMCHIBAEMON KMHETUYECKUM YPaBHEHUEM:
, eciu Ca,0 =5 xmomb/M>; X4 =0,8; k=15.
[TpuBecT CpaBHUTENBHYIO XapaKTEPUCTHUKY pPEAKTOPOB (IIOCTPONTE XapaKTepUCTHUYECKHE
rpaduku u3MeHeHus napametpos mporecca: Cy, wa, X4) nus1 PUC-H u PMB-H.

3ananue 2

Onpenenvite 00beM a) PICH; 0) PIB-H,
HEOOXOMMBIHA [T JIOCTVIKEHHs! CTETIEHH TIPEBpAILieHHs] MCXOHOTO peareHTa Xy =08 Ipy MpoBeieHHH
peaxtmu 2A — R+S, eciu Ca 0= 1,5 KMOTB/M’, k=5 M>/(KMOIb-4), peareHThI IIOIAIOT B PEAKTOP C 00BEMHBIM
pacxoziom v= 15 M/u.

3amanue 3
B peakrope a) PUIC-H; 0) PIB-H,
MPOBOJAT OOPaTUMYIO PEaKITUIO AL’ r - Onpezenure 00beM peakTopa, HEOOXOMMMBIA il
%

k
2

JOCTIDKEHUS CTEMEHH TPEBPAICHHUS, COCTABISIONICH 75% paBHOBECHOM, €Cl OOBEMHBIN pacxo]

v=15v/, ki=0,1549", kh=0254".

3amanue 4
Ornpenenure CTENEHU NMPEBPAIICHUS peareHToB 4 U B Ha BBIXOJE U3
a) PUCH; 0) PUB-H,

oovemom 0,9 M® mpu mposenenuu peakuuun A+B — R+S, eciu Ca 0= Cp,0 = 1,5 KMOTB/M°,
00BEeMHBII pacxoa L =7 M>/4, KOHCTaHTa CKOpocTH k = 15 M>/(kMOIb-u).
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3amanue 5

OrnpenenviTe KOHIIEHTPALHIO PeareHTa A Ha BBIXOZIE M3 MPOTOYHOIO PEAKTOpa HACATHHOTO CMEIICHUST
o6BemMoM 1,5 M, eclu i1 TIpOBe/ieHKs Peakii A —> R+S, KMHETHKa KOTOPOH OMUCHIBAETCS ypaBHEHHEM
wa=2 - C4, monator peareHT A ¢ HadambHOM KoHIeHTparmen Cy o= 1,5 KMOJIB/M® ¥ OOBEMHBIM pacxonom
v=1MM (TpadwrdecKM METOZIOM).

3amanue 6

B kackane PUC pasHoro oonsema (Vi = 1,5 M*) mpoBoast peakiuio nepsoro nopsaaka A — R.
Onpenenure (AHAJUTHYECKH) YHCIIO CEKIUN KacKaja JUIsl JOCTHIKEHUS CTEIICHU MPEBPAIeHUs
X4 =0,95, ecnmu 00bemMHBIHN pacxon v = 1,5 M /a, k=0,35q".

3apanue 7

JaHa peakuust BTOporo nopsiaka 24 — R, KHUHETMYeCKOe YypaBHeHHe W=k -C%
(k=3,5), koHeuHas crenens npespamenus X;=0,85, Ca o0 =9 (kmonw/m’). Onpenenuts (rpadguueckn u
AHAJIMTHYECKH ), CKOJILKO BPEMEHH ToTpeOyeTcs it mpoBenieHuns peakip B kackaae PUC-H, rae

BCE CEKLMU KacKala UMEIT OJIMHaKoBbli obobem (Vi=Vy=...=V,), uro cpeanee Bpems
npeObIBaHMs B KaX101 U3 HUX paBHO 7; =0,54aca (r1=n=... = nm).
Bapuant 6
3amanmne 1

Kakoii peaxtop (PUC-H umu PUB-H) nanbosee s5koOHOMUYECKH 1eIecO00pa3HO MPUMEHSThH B
Cilyyae MPOTEKaHMsl PEAKLIUU, ONMChIBAEMO KUHETUYECKUM YPAaBHEHUEM:
, eciu Ca,0= 6 kMoIB/M>; X4 =0,9; k=1,6.
[TpuBecT CpaBHUTENBHYIO XapaKTEPUCTHUKY PEAKTOPOB (IIOCTPOWTE XapaKTEpPUCTHUYECKUE
rpaduky u3MeHeHus napamerpoB mnponecca: Cq, wa, Xy) nas PUC-H u PUB-H.

3amanue 2

Ornpenerre 00beM a) PIC-H; 0) PUIB-H,
HEOOXOMMBIN sl JTOCTVDKEHHST CTETICHH TpeBpallieHnsi ucxomHoro peareHta Xy =0,9 mpu mpoBeneHun
peakiu 2A — R+S, ecm Ca 0= 1,6 KMOIB/M’, k =6 M>/(KMOITb-4), PeareHThI OAIOT B PEAKTOP C 00LEMHBIM
pacxonom v=16 M/

3aganue 3
B peakrtope a) PICH; 0) PUB-H,
MPOBOJAT OOPaTUMYIO PEaKIUIO AL’ R - Omnpenemure 00beM peakTopa, HEOOXOMUMBIA s
%

k
2

JOCTIDKEHUs CTEMEHH TPEBpAIleHHUs], COCTaBISIONIeH 76% paBHOBECHOM, €Clii OOBEMHBIN pacxof

v=1,6 MM, ki=0,164", kr=0,2649".

3amanue 4
Ornpenenure CTENEHU NMPEBPAIICHUS PeareHToB 4 U B Ha BBIXOJE U3
a) PUCH; 0) PUB-H,

o6bemom 1,0 M® mpu mposenenun peakiuu A+B — R+S, ecniu Ca0= Cp o= 1,6 KMOIB/M>,
00BEMHBIH pacxol L =6 M>/4, KOHCTaHTa CKOPOCTH k = 16 M>/(KMOJIb-u).

3amanue 5

Ornpenenvte KOHLIEHTPALIMIO peareHTa A Ha BBIXOZIE U3 MPOTOYHOIO PEaKTopa UACATHHOIO CMEICHUS
oObeMoM 1,6 M, ecrut 15t pOBEIeHUs peakiui A —> R+S, KMHETHKa KOTOpOi OMHCHIBAETCS YPABHEHHEM
wm=3 - C'%, monaror peareHT A ¢ HayanbHOI KoHIeHTpamHel Cyo= 1,6 KMOIE/M’ U 00BEMHBIM PACXOIOM
v=2M/ (rpapuuecKiM METOZIOM).

3aganue 6

B kackane PUC pasnoro o6bema (V; = 1,6 M) IpoBOAsT peakiuio epBoro nopsiakaA — R.
Omnpenenure (AHAJMTHYECKH) YHUCIIO CEKLIMNA Kackaja JUisl JOCTUKEHHUS CTENEHU MpeBpalleHus
X4 =0,96, ectu 06beMHbII pacxon U= 1,6 M3 /4, k=0,364".

3ananue 7
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JaHa peakuusi BTOporo nopsiaka 24 — R, KuHETHYecKOoe YpaBHEHHE Wm =Kk -C%y
(k = 3,6), KoHeuHas creneHs npespamenns X4=0,86, Ca,0=10 (xvMonb/M’). OnpenenuTs (rpaguyeckn u
AHAJINTHYECKH ), CKOJIbKO BPEMEHU MOTpeOyeTcs i poBeieHns peakuuu B kackage PUC-H, rne
BCE CEKIMM KackaJa MMEIOT OAWHAKOBBIH o0beM (Vi=V2=...=V,), 4yTo cpeanee Bpems
npeObIBaHMS B KOXKI0W U3 HUX paBHO 7; = 0,4 4aca (n1=n=... = ).

Bapuanr 7

3aganue 1
Kaxoii peaktop (PUC-H nnmm PUB-H) Hanbonee 3koHOMUYECKH 11€71€C000pa3HO NPUMEHSTH B
Cllyyae IpOTEKaHHsl PEaKIH, OIIMChIBAEMON KUHETUUECKUM YPABHEHUEM:
— CO — 3. — . —
wr=k - Cll, ecI C4,0="T7 xmonp/m’; X4 =0,8; k=1,7.

[IpuBecT CpaBHUTENBHYIO XApPaKTEPUCTUKY PEAKTOPOB (IIOCTPOUTE XapaKTEPUCTHUCCKUE
rpaduku n3menenus napamerpos nporecca: Cyq, wa, X4) anst PUC-H n PHUB-H.

3amanue 2

Onpenenmite 00beM a) PUCH; 0) PUB-H,
HEOOXOMMBIHN JUTsl IOCTVDKEHHS CTETIeHH TpeBpallieHrs] ucxoaHoro peareHra Xy =091 mnpu npoBeneHrn
peaximu 2A — R+S, eciu Ca 0= 1,7 KMOTB/M’, k =7 M>/(KMOIb-4), PeareHThI IIOJIAIOT B PEAKTOP C 00BEMHBIM
pacxoniom v=15m/u.

3ananme 3
B peakTope a) PUCH; 0) PUB-H,
MPOBOJAT OOPaTUMYIO PEaKIUIO AL) r - Onpezenure 00beM peakTopa, HEOOXOMMBIA Ll
%

k2
JIOCTYKECHHSI CTETICHHM TPEBPAIICHUs], COCTaBIItONICH 77% paBHOBECHOW, €CIIM OOBEMHBIA PACcXoj]
v=1,7vM, ki=0,1749", kh=0274".

3aganue 4
Ornpenenure CTENEHU MPEBPAIICHUS peareHToB 4 U B Ha BBIXOJE U3
a) PUCH; 0) PIIB-H,

oovemom 1,1 M® mpu mposenenun peakuuun A+B — R+S, ecnmu Ca0= Cp,o= 1,7 KMOIB/M,
00BEeMHBIH pacxod L =7 M>/4, KOHCTaHTa CKOpOcTH k = 15 M>/(KMOIb-u).

3aganue 5

Onpe/enuTe KOHLEHTPALIHIO PeareHTa A Ha BBIXOJIE U3 IPOTOYHONO PEAKTOPa HIEATHHOIO CMEIEHHS
oObeMoM 1,5 M, ecrit 15t pOBE/IeHUs peakiui A —> R+S, KMHETHKa KOTOpOi OMHMCHIBAETCS YPABHEHHEM
wm=23 - C'4, nonaror pearent A ¢ HauanbHOM KoHneHTpatmeit Cyo= 1,7 KMOTL/M 1 00BEMHBIM PACXOIOM
v=3MM (TpachrryeckiM METOZIOM).

3amanne 6

B kackage PUC passoro o6sema (Vi = 1,5 M) mpoBoasT peakiuio nepporo nopsakaA — R.
Onpenenure (AaHAJUTHYECKH) YUCTIO CEKIUN Kackaja JUIsl JOCTHIKEHUS CTENEHU MpEeBpaIleHus
X4 =0,97, ectu o6bemMHBIH pacxoq v= 1,54, k=037 a!,

3amanue 7

Jlana peakiyst BTOPOro mopsiaka 24 — R, KWHETUYECKOE YpaBHEHHE Wmu =k -C%
(k= 3,7), koHeuHas creneHs npespamenns X4=0,87, Ca,0=11 (xmons/M’). OnpenenuTs (rpaguueckn u
AHAJIMTHYECKH ), CKOJIBKO BPEMEHH MOTpeOyeTcst Ts MpoBeieHus peakimn B kackage PUC-H, rne
BCE CEKLUMU KacKajla UMEIT OJIMHAaKoBbIi o0bem (Vi=Vy=...=V,), uro cpeaHee Bpems

npeObIBaHUS B K&XKAOM U3 HUX paBHO 7; = 0,3 Waca (nn=n=... = ).

Bapuantr 8

3ananmue 1
Kakoii peaxtop (PUC-H nnmu PUB-H) Hanbonee s5xoHOMHYECKH 11€71€CO00pa3HO MPUMEHSTh B
CJTydae MPOTEKaHUs PEaKITNH, OTMCHIBAEMON KHHETUYECKUM YPaBHEHUEM:
, ecnu Ca,0 = 8 xmomb/M>; X4 =0,7; k=1,8.
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IIpuBecTn CpaBHUTENBHYIO XapaKTEPUCTUKY pPEAKTOPOB (IIOCTPONTE XapaKTEPUCTHUYECKHUE
rpaduku n3MeneHus napamerpos nporecca: Cyq, wa, X4) amst PUC-H n PUB-H.

3aganue 2

Onpenenmite 00beM a) PUCH; 0) PUB-H,
HEOOXOMMBIN JUTsI IOCTVOKEHHST CTETIeHH TpeBpallieHrs] UcXoaHoro peareHta Xy =0,92 mpu mpoBeneHun
peakiian 2A — R+S, ecm Ca 0= 1,8 KMOTB/M’, k = 8 M*/(KMOITb-4), PeareHThI ITOJAIOT B PEAKTOP C 00BEMHBIM
pacxozoMm v= 14 M/

3aganue 3
B peakrope a) PUICH; 0) PIB-H,
MPOBOMIAT OOPATUMYIO PEAKIIMIO AL) g - Onpezenure 00beM peakTopa, HEOOXOMMMBIA il

k
2

JOCTIDKEHUS CTETNEHH TPEBPAICHHUS, COCTAaBISIONICH 78% paBHOBECHOM, €CIT OOBEMHBINA pacxoj]

v=18M", k1=0,184", kh=0284".

3aganue 4
Onpenenute CTENICHH MPEBPAIICHUS peareHTOB 4 U B Ha BBIXO0JIC U3
a) PICH; 0) PIB-H,

o6bemMoM 1,2 M° mpu mpoBeneHun peakin A+B — R+S, ecmu Ca0= Cp.o= 1,8 KMOIB/M>,
00BEMHBIH pacxoa L =8 M>/4, KOHCTaHTa CKOpocTH k = 14 M>/(kMoiIb-u).

3aganue 5

OripesienTe KOHLICHTPAIIMIO PeareHTa A Ha BBIXO/IE U3 MPOTOYHOTO PEAKTOpa UICATHHOTO CMEIIICHHST
00BeMoM 1,4 M>, ecl 711 TIPOBE/IEHHs Peakii A —> R+S, KMHETHKa KOTOPOH OMHCHIBAETCS YPaBHEHHEM
wm=3 - C'%,, nonaror pearent A ¢ HayanbHOI KoHIeHTpatKel Cyo= 1,8 KMOJL/M’ U 0OBEMHBIM PACXOIOM
v=1MM (TpaduyeckiM MeTOLIOM).

3aganue 6

B kackane PUC pasunoro o6bema (V; = 1,4 M) IpoBoJaT peakiuio nepsoro nopsaakaA — R.
Onpeznenute (AHATUTHYECKH) YHCIIO CEKIMM Kackaaa Al JOCTH)KEHUS CTENeHU MpEeBpaLleHUs
X4 =0,98, ectu o6bemHBI pacxoq v= 1,4 w4, k=0,38u!,

3amannme 7

Jlana peaxiys BTOpOro mopsijaka 24 — R, KuHeTHYeckoe ypaBHeHME W=k -C4
(k= 3,8), koHeuHas crerneHp npespamenus X4=0,88, Ca,0=12 (kmonb/M’). OnpenenuTs (rpaguueckn
AHAJIMTHYECKH ), CKOJIKO BpEMEHH MoTpeOyeTcst i nmpoBenieHns peakipiu B kackaae PUC-H, rae
BCE CEKLUMU KacKajla HMEIT OJIMHAKoBbli o0beMm (Vi=V2=...=V,), uro cpeaHee Bpems

npeObIBaHUS B KaKIAOM U3 HUX paBHO 7; = 0,2 4aca (ni=n=... = ).

Bapuaur 9

3aganue 1
Kakoit peaxtop (PUC-H unu PUB-H) Hanbonee s5xoHOMUYECKH 11€71€CO00pa3HO MPUMEHSITh B
ClTydac MPOTEKaHMS PEAKITUH, ONIICHIBAEMON KHHETHUSCKHM YPaBHEHHEM:
, eciu Ca,0=9 xmomb/M>; X4 = 0,6; k=109.

[TpuBecT CpaBHUTENBHYIO XapaKTEPUCTHUKY pPEAKTOPOB (IOCTPOUTE XapaKTepPUCTHUYECKUE
rpaduky u3MeHeHus napamerpoB nporecca: Cy, wa, X4) nast PUC-H u PUB-H.

3ananue 2

Onpenenvite 00beM a) PUCH; 0) PUB-H,
HEOOXOIIMMBI Il IOCTVDKEHHSI CTETIeHH TIPEBpAIeHHsT UCXOHOro peareHta Xy =093 mpu nposeneHrn
peakipn 24 — R+S, ecmt Ca, 0= 1,9 kMomb/M®, k=9 MY/(KMOTTB-4), PeareHTsI IOJIAI0T B PEAKTOP C O0LEMHBIM
pacxonom v= 13 M/u.

3amanue 3
B peakrope a) PUIC-H; 0) PIB-H,
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k .
MPOBOJAT OOPaTUMYIO PEaKITUIO A—‘> g - Onpezenure 00beM pEakTopa, HEOOXONMMBIA

(—
ky
JOCTIDKEHUSI CTETNECHH TPEBPAIICHUS, COCTABISIONICH 79% paBHOBECHOM, €CIT OOBEMHBINA pacXoj]

v=19vM, k1=0,1949", kb=029 4"

3ananue 4
Ornpenenure CTENEHU MPEBPAIICHUS peareHToB 4 U B Ha BBIXO/E U3
a) PUCH; 0) PUB-H,

oovemom 1,3 m* npu npoBeneHun peakuuu A+B — R+S, eciiu Cy,0=Cpo0=1,9 KMOJIB/M’,
00BeMHBIH pacxo v = 6 M>/4, KOHCTaHTa CKOpPOCTH k = 13 M%/(kMob-u).

3ananue 5

OnpenenmTe KOHIICHTPAITHIO peareHTa A Ha BBIXOJIE M3 IPOTOYHOIO PEaKTopa HACATbHOTO CMEIIICHHS
obbemoM 1,3 M, ecrut Ju1st mpoBe/ieHns peakiuu A —> R+S, KMHETHKa KOTOpOii OMICHIBAETCS YPABHEHHEM
wa=3 - C"4, monator peareHT A ¢ HadabHOM KoHueHTpatuen Cy o= 1,9 KMOJTB/M ¥ OOBEMHBIM pacxonom
v=2MM (TpaduyeckiM MeTOZIOM).

3ananue 6

B kackage PUC passoro o6sema (Vi = 1,5 M) mpoBoAsT peakiuio neporo nopsakaA — R.
Onpeznenute (AHATUTHYECKH ) YKCIIO CEKIMI KacKaaa JjIsl JOCTH)KCHUS! CTETIICHU TPEBPAICHUS
X4 =0,99, ectu o6bemuslif pacxon v =13 m/4, k=039 q!,

3ananmue 7

aHa peakuusi BTOporo nopsiaka 24 — R, KuHETHYeCKOe YypaBHEHHE W=k -C%4
(k=3,9), koHeunas crenens npespamenus X4=0,89, Ca,0=13 (xmonb/m’). OnpenenuTs (rpaguueckn 1
AHAJIMTHYECKH ), CKOJIKO BpEMEHH MoTpeldyeTcst i npoBenieHuns peakipiu B kackaae PUC-H, rae
BCE CEKLUMU KacKaja UMEIT OJIMHaKoBbli o0beM (Vi=V2=...=1V,), uro cpeanee Bpems

npeObIBaHMS B KXo u3 HUX paBHO 7; = 0,1 aca (1= n=... = ).

3aganue 1
Kakoit peaxtop (PUC-H unu PUB-H) Hanbonee s5xoHOMUYECKH 11€71€CO00pa3HO MPUMEHSITh B
ClTydae MPOTEKaHUs PEaKIIuH, OMChIBAEMON KMHETUYECKUM YPaBHEHHEM:
, eciu Ca.0 = 10 kMoTB/M,; X,1=0,5; k=20.
[TpuBecT CpaBHUTENBHYIO XapaKTEPUCTHUKY pPEAKTOPOB (IIOCTPONTE XapaKTepUCTHUYECKHE
rpaduku u3MeHeHus napametpos mporecca: Cy, wa, X4) nus1 PUC-H u PMB-H.

3ananue 2

Onpenenvite 00beM a) PICH; 0) PIB-H,
HEOOXOMMBIHA JTsl JIOCTVIKEHHS! CTENeHH MpeBpaIlieHHsl HCXOTHOTO peareHta Xy =0,94 mnpu TpoBeieHHH
peakimm  2A — R+S, ecmn Cao=2,0kMoms/M’, k=10 M/(KMObY), PEareHTs! MOJAIOT B PEAKTOp C
0OBEMHBIM pacXofioM D= 12 M/

3amanne 3
B peakrope a) PUIC-H; 0) PIB-H,
MPOBOJIAT OOPaTUMYIO PEaKITUIO AL’ r - Onpezenure 00beM peakTopa, HEOOXOMMMBIA il
%

k
2

JOCTIDKEHUS CTEMEHH TpeBpalieHus, coctapisomeii 80% paBHOBECHOM, eClii OOBbEMHBIN pacxo

v=20M", ki=0204", kx=0304".

3amanue 4
Ornpenenure CTENEHU NMPEBPAIICHUS peareHToB 4 U B Ha BBIXOJE U3
a) PUCH; 0) PUB-H,

obbemom 1,4 M> mpu mposenenuu peakuuun A+B — R+S, eciu Ca, 0= Cp,0 = 2,0 KMOJIB/M°,
00BEMHBII pacxoa L =4 M>/4, KOHCTaHTa ckopocTu k = 12 M>/(KMOb-u).
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3amanue 5

OnpenenuTe KOHIEHTPALHIO peareHTa A Ha BHIXOJIE U3 MPOTOYHOIO PEAKTOpa UACATHHOTO CMEIICHHS
o6BemMoM 1,2 M, ecl 71 TIpOBE/ieHKs Peakii A —> R+S, KMHETHKa KOTOPOH OMHUCHIBAETCS ypaBHEHHEM
wa=2 - C"?4, monator peareHT A ¢ HadabHOM KoHLeHTpatmen Cyo0=2,0 KMOJIB/M® ¥ OOBEMHBIM pacxonom
v=3M/ (TpadwrdecKM METOZIOM).

3amanue 6

B kackane PUC pasHoro o6nsema (Vi = 1,6 M*) mpoBoasT peakiuio nepsoro nopsaaka A — R.
Onpenenure (AHAJUTHYECKH) YHCIIO CEKIUN KacKaja JUIsl TOCTHIKEHUS CTEIICHU MPEBPAICHUs
X4=10,9, ecnmu oObeMHBIN pacxonx v=1,2 M /a, k=0,40 g

3apanue 7

JaHa peakuust BTOporo nopsiaka 24 — R, KUHETMYeCKOe YypaBHeHHe W=k -C%
(k=4,0), xoHeunas crenens npesparenus X4=0,9, Ca =14 (kmonw/m’). Onpenemuts (rpadguueckn u
AHAJIMTHYECKH ), CKOJILKO BPEMEHH ToTpeOyeTcs it mpoBenieHns peakipin B kackaae PUC-H, rae
BCE CEKLMU KacKala UMEIT OJIMHaKoBbli obobem (Vi=Vy=...=V,), uro cpeanee Bpems
npeObIBaHMs B KaX101 U3 HUX paBHO 7; =0,54aca (r1=n=... = nm).

Bapuant 11
3amanmne 1
Kakoii peaxtop (PUC-H umu PUB-H) nanbosee 5KOHOMUYECKH 11e1eCO00pa3HO MPUMEHSTH B
Cllydae NPOTEKAHUS pEaKMH, ONIMChIBAEMON KUHETUYECKUM YPaBHEHUEM:
m, ecim Ca.0 =1 kmomb/M>; Xy =0,4; k=1,1.
[IpuBecTH CpaBHUTEIBHYIO XAPAKTEPUCTUKY PEAKTOPOB (IOCTPOMTE XapaKTEPUCTHUECKUE
rpaduky u3MeHeHus napamerpoB mnponecca: Cy, wa, X4) nas PUC-H u PUB-H.

3amanue 2

Ornpenenure 00beM a) PUICH; 0) PIB-H,
HEOOXOMMBIN Il TOCTVDKEHHST CTETICHH TIpeBpallieHnsi UcxomHoro peareHta Xy =04 mpu mpoBeneHun
peakiu 2A — R+S, ecm Ca 0= 1,1 kMormu/M’, k= 1 M%/(KMOITb-4), peareHThI ONAIOT B PEAKTOP C 00BEMHBIM
pacxonom v=11 M/

3ananue 3
B peakrope a) PUICH; 0) PIB-H,
MIPOBOMIAT OOPATHUMYIO PEAKIIUIO AL g - Ompenemire o0beM peakTopa, HEOOXOIUMBIA st
%

k
2

JIOCTVKEHHS CTETICHH TIpeBpalleHus], cocTaBipitomieii 71% paBHOBECHOW, €Clii OOBEMHBIA PACXO]]

v=11vM, k=0,119", kh=02149".

3aganue 4
Onpenenute CTENEHH MPEBPAILIEHUS peareHTOB 4 U B Ha BBIXOJIe U3
a) PICH; 0) PIB-H,

o6bemom 0,5 M® mpu mposenenun peakiuu A+B — R+S, ecniu Ca0= Cp o= 1,1 kMOIB/M>,
00BeMHBIH pacxol v =5 M>/4, KoHcTaHTa ckopocTu k = 11 M*/(kMoJIb-u).

3amanue 5

OnpeienHTe KOHLEHTPALUIO PeareHTa A Ha BHIXOJIE U3 IIPOTOYHOIO PEaKTOpa HIATLHOIO CMEILICHHS
o0BeMoM 1,1 M, ecrm J171s1 IPOBEIEHHS peakiii A —> R+S, KIHETHKA KOTOPOA OIHCHIBAETCS yPAaBHEHHEM
wm=3- C"s, monaror pearent A ¢ HayanbHOI KoHIeHTpamHel Cyo= 1,1 KMONE/M’ 1 OOBEMHBIM PACXOIOM
v=1mM (rpapuuecKiM METOZIOM).

3amanue 6

B kackane PUC pasaoro oonsema (Vi = 1,1 M*) mposoast peakiuio nepsoro mopsaka A — R.
Onpenenure (AaHATUTHYECKH) YMCTIO CEKITUN KacKaaa ISl TOCTHXKCHHS CTETICHH MpEeBpaIeHuUs
X4=0,9, ecnmu o6bemHBIN pacxon v=1,1 M /a, k=0,3149".

3ananue 7
JlaHa peaxiysi BTOpOTo MOpsaKa 24 — R, KUHETHMYECKOE VYpaBHEHHE Wi =k C*
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(k=3,1), koHeunas crenenp npespamenns X,=0,81, Ca 0= 5 (kvmoms/m’). Onpenenuts (rpaguueckn u
AHAJMTHYECKH ), CKOJIBKO BPEMEHH MOTpedyeTcs s MpoBeeHus peakimu B kackane PUC-H, rue

BCE CEKIMM KacKaJa MMEIOT OAWHAKOBBIH o0beM (Vi=Vz2=...=V,), uyTo cpeanee Bpems
npeObIBaHMS B KXKI0M U3 HUX paBHO 7; = 0,3 9aca (n=n=...= ).
Bapuant 1
3ananue 1

Kaxoii peaktop (PUC-H nimm PUB-H) nHanbonee 3xoHOMUYECKH 11€71€C000pa3HO NPUMEHSTH B
Cllyyae NpOTEKaHHs PEaKIH, OIIMChIBAEMON KUHETUUECKUM YPABHEHUEM:
, eciu Ca,0 =2 kmoib/M>; X4 =0,5; k=1.2.
[lpuBecTH CpaBHUTENIBHYIO XapaKTEPUCTHKY DPEAKTOPOB (IIOCTPOMTE XapaKTepUCTHUYECKUE
rpaduky u3MeHeHus napamerpoB nporecca: Cy, wa, X4) nust PUC-H u PUB-H.

3amanue 2

Onpenernmire 00beM a) PUIC-H; 0) PIB-H,
HEOOXOMMBIN I JIOCTYDKEHHS CTETICHH TIPEBpAICHHsT UCXOMHOro peareHTa Xy=0,5 mpu mpoBeneHun
peakiin 2A — R+S, ecm Ca 0= 1,2 KMOTB/M’, k =2 M>/(KMOITb-4), PEareHThI ITOJAIOT B PEAKTOP C 00BEMHBIM
pacxoniom v=12 M/,

3ananmue 3
B peakrtope a) PUCH; 0) PUB-H,
MPOBOJAT OOPaTUMYIO PEaKIUIO AL) r - Onpezenure 00beM pEakTopa, HEOOXOMMMBIA Ll
%

k2
JIOCTYKECHHS CTETICHHM TPEBPAICHUs], COCTaBIItOIICH 72% paBHOBECHOM, €CIIM OOBEMHBIA PACXOj]
v=12MM, k1=0,129", kh=0224".

3aganue 4
Ornpenenure CTENEHU MPEBPAIICHUS PeareHToB 4 U B Ha BBIXO/E U3
a) PUCH; 0) PIB-H,

o6bemMoM 0,6 M° Tpu mpoBeneHMH peakiud A+B — R+S, ecmu Ca0= Cpo= 1,2 KMOTB/M>,
00BEMHBIH pacxoa L =6 M>/4, KOHCTaHTa CKOpocTH k = 12 M>/(KMOIb-u).

3ananme 5

Ornpenenute KOHLIEHTPALIMIO peareHTa 4 Ha BBIXOZE U3 MPOTOYHOIO PEaKTopa UACATLHOIO CMEICHUS
oObeMoM 1,2 M, ecrit 15t POBEIEHUs peakiui A —> R+S, KMHETHKa KOTOpOi OMHMCHIBAETCS YPABHEHHEM
wm=23 - C'%4, nonaor pearent A ¢ HauanbHOM KoHnenTpatmeit Cyo= 1,2 KMOTL/M 1 00BEMHBIM PACXOIOM
v=2MM (TpachrryeckiM METOZIOM).

3ananue 6

B kackane PUC pasnoro oobema (Vi = 1,2 M%) mpoBoasT peakiuio nepsoro nopsikaA — R.
Onpeznenute (AHATUTHYECKHN) YHCIIO CEKIMM Kackaaa Al JOCTHXKEHUS CTENeHU MpPEeBpaLleHUs
X4 =0,91, ectu 06bemHuBI pacxoq v=12m/4, k=0,3249!,

3amanme 7

Jlana peakiys BTOpOro mopsijaka 24 — R, xuHeTHYeckoe YypaBHeHME W=k -C4
(k=3.2), koHeuHas cTeneHb npespatienus X=0,82, Ca o= 6 (kMoab/M). Onpeneuts (rpaduaeckn 1
AHAJMTHYECKH ), CKOJIbKO BpEMEHH IOTpedyeTcs s MpoBeeHus peakimu B kackage PUC-H, rue
BCE CEKLUMU KacKajla UMEIT OJIMHAaKoBbli o0beMm (Vi=V2=...=V,), uro cpeaHee Bpems

npeObIBaHUS B K&XKIAO0M U3 HUX paBHO 7; = 0,4 Haca (n1=n=... = Ty).
Kpurtepun onenkn
Jns ouHo#t popmbl 00yueHus (cemectp 3), sl OUHO-3a09HON (HOpMBI 00yUeHHs (cemecTp 4):

- MUHUMAJIBHO 9, MakcuMaibHO 15 0amtoB 3a PI'P.

3al HCHpaBHHBHBIﬁ OTBET CHHMAETCS 2 6anna;

40



MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UECKUL
Kageopa negpmexumuuecxkoeo cunmesa

KoMmieKT BONPoOCOB K IK3aMeHY
no gucuumiiae 51.0.25 «Teoprsd XUMHKO-TEXHOJOTMYECKUX IIPOLIECCOBY

Cemectp 4(ounas ¢.o.), S(ouno-3aounas), S / 4 (3aounas / 3.BO ¢.o.)

1. CenexkTUBHOCTb U CTENEHb MPEBPAILEHUS UCXOAHOIO ChIpbs. BiMsiHIE OCHOBHBIX [TapaMETPOB
TEXHOJOIMYECKOI0 IIpoLiecca Ha CTENEHb NPEBPAILEHUSI UCXOAHOIO ChIPbS.

2. YeMy paBHa CEJIEKTUBHOCTb IIPOLECCA, €CIIH [T0AaHO 10 KMOJIb CBIPBS, CTENIEHb €TI0
npeBpatenus 0,5, a 11eeBoro MpoaykTa 00pa3oBaioch 4 KMOJb.

3. Pacxoauble k03¢ duimeHTsl. B3anMocBs3b pacXoIHbIX KO3 GUIMEHTOB. MeTO1bl CHU)KEHUS
PAcXOJHBIX KOAPPHUIMEHTOB, PELIUKI ChIPbS.

4. Yemy paBeH NPaKTUYECKUNA PACXOAHBIN KOAPPHUIMEHT, eciiu TeopeTudeckuii coctasiuset 0,74,
koHBepcus 0,99, cenextuBHocTh 0,93, konuuectBo npumecei 0,05.

1. Beixop neneBoro npoaykra. Beixon mieneBoro npoayKkTa Ha IpeBpalieHHOE U IOJJaHHOe
CBIpBE.

5. Uemy paBHa CTENEHb MPEBPALEHMS, €CIIH BBIX0O[ 1iesieBoro npoaykra 0,9. [Ipesparunocs 10
KMOJIb ChIPbsI, TPH 3TOM 00pa30Bajoch 8 KMOJIb 1I€JIEBOTO MPOAYKTA.

6. [Tpunuun Jle-Illarense. MeToapl cMeIeHHs] paBHOBECHSI B CTOPOHY MTPOIYKTOB pEaKIUu.

7. 3anucarb KOHCTaHTY paBHOBecus aist peakuun: 2 C2Hs + CsHe = CsHa(C2Hs)2

8. OmnpenenuTh: KOJIMYECTBO 0JaBAEMOr0 BO3/yXa; KOJIMUYECTBO UCXOJHBIX BEIIECTB U
IPOAYKTOB PEAKIMU; PACXOAHbIE KOA(PPHUIIMEHTHI IO CHIPHIO:

CH30H + 0,5 O = CH20 + H;0; IleneBas peakiust

CH30H + 1,5 Oz = CO» + 2H20; [To6ouHast peaxiust

[Tpu KaTaMUTUYECKOM OKHCIIEHUH METaHOJa KHCIOPOA0M BO3yXa Ha cepeOpsIHOM KaTajau3aTope
obpasyercs 300 kr hopmanbaernaa. CenekTuBHOCTH nporiecca 80%, cTeneHb npeBpanieHus
metanona 90%. Texanueckuit Mmetanos coaepxkut 10% numerunoBoro sdupa.

9. PaBHOBecHe xuMHUYecKHX peakuuil. [Ipu3Haku ycTOMUMBOro paBHOBECHS XMMUYECKOTO
npouecca. KoHcTaHTsl paBHOBECHS.

10. B3anmocBs3b koHcTaHThI paBHOBecusa Kc n Kn.

11. OnpenenuTh: KOJMYECTBO MPEBPALICHHOM BO/BI; pacXoiHbIe K03()(PUIIMEHTHI 1O ChIPBIO:
i-C4Hsg + HoO = C4Hi00 (TMK) lleneBas peaxius

2 i-C4Hg = CsgHi¢ (aumep nzobyTtunena) IlobGounas peakius

[Tpu ruapaTanuu n3o0ytuneHa oopaszyercs 120 kr TpumermikapOuHosua. CeleKTUBHOCTh
nporecca 98%, konBepcus u300yTumiieHa 99%. MonbHOE COOTHOLIEHNE U300y THIIEH: BOJa
paBHO 1:2.
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12. 3aBUCUMOCTh KOHCTAaHThI paBHOBECHS OT TeMIiepaTyphl. Y paBHeHue Ban-I'odda.

13. [l peakuuu, 3anucaTh BIUSHUE JaBICHHUS HA BBIXOJ STHIOCH30a:

CoHy + CeHe = CsHsC2Hs

14. OnpenenuThb: KOJIUYECTBO MPEBPAILIEHHOIO METaHOJIa; 00Pa30BABIIUXCS TUMEPOB;
CEJIGKTHBHOCTH MIPOIIECCa, PACXOIHbIE KO (DHUIIMEHTHI 1O CHIPBIO:

i-C4Hs + CH30H > CsHi20 (MTBD) Lienesas peakius

2 i-C4Hg = CsHie¢ (aumep uzobyTtuncuna) I[Tobounas peakius

[Tpu anKuIMpOBaHUHU METaHOJIa U300y THIIEHOM 00pasyercst 740 Kr MEeTHITPeTOy THIIOBOTO
apupa (MTBED). Pacxonnsiii koaddurment nzodytunena 0,9 kr va 1 kr MTBD, crenens
npeBpaleHus n300yTHiieHa paBHa 1.

15. OcHOBHBIE 3aKOHBI XUMHUYECKON KUHETUKHU.

16. I'padudeckn MpOUILTFOCTPUPOBATH TPOTEKAHUE IK30TCPMUICCKON XUMUYECKON PEaKIIHH.
17. PaccunTaTh KOHCTAHTY PaBHOBECHS M PaBHOBECHEIH cocTas npu Temnepatype 650 °C, ms
peaKuu AeTUAPUPOBAHUS 2-METUIINEHTEH- 1 B 2-MeTundyTaauen-1,3.

18. Knnaccuduxarus xumudeckux peakiuii. [Iopsiiok u MOJIEKyIIpHOCTh XMMUYECKOH peakiiuu.
19. [Ins s1eMEeHTapHOW XUMUYECKON PEaKInu:

2A+B > C

3anMcarh KUHETHYEeCKoe ypaBHeHue. UeMy paBHa MOJIEKYJISIPHOCTb PEAKIIMU U MOPAJOK 110
peareHTty A.

20. PaccunTaTh KOHCTAHTY PaBHOBECHs U PaBHOBECHBIH cocTas npu Temmneparype 300 °C, s
peakuuy U30MepU3alii CMECH KCUIIOJIOB.

21. OCHOBHBIE MOJOKEHHS U BBIBOJBI 10 TEOPUH AKTUBUPOBAHHOTO KOMILJIEKCA.

22. JIns peakuuu, 3anucaTh BIMSHUE JaBICHUS Ha BBIXOJ dTHIIOEH30a:

C2H4 + C6H6 - C6HSC2HS

23. OmnpenenuTh: KOHBEPCHUIO OeH30a U CEJIEKTUBHOCTD 10 OeH3oy; kr, k.

[{eneBas peakuus C6H6 + C2H4 - CO6HS5C2HS

[ToGounast peakuuss  C6H6 + 2C2H4 - C6H4(C2HS)2

[Tpu ankunupoBanuu OeH3ona sTuineHoMm oopasyercsa 1000 kr stundenszona u 15 kr
TUAITUII0eH3051a. [[71s yBeIrueHus celeKTUBHOCTH O€H30J1 MOJaeTcs B TPEXKPATHOM U30BITKE OT
cTexromeTpudecku Heooxoaumoro. CreneHs yncToThl OeH301a 98,5% macc. B aTHIIeHe
conepxkutcs 2% 00. sTaHa.

24. TOII XTII. Pacxoausle k03 (HULIMEHTHI TEOpETUYECKHE U TpakTHUecKue. Bzaumocss3b
PacXOoJHBIX KOAPPHUIIMEHTOB.

25. Ha peakiuio KaTamTuTHYECKOTro okucieHus nojaano 15 000 Kr/4 TeXHUYECKOTO MPOMHIIEHa,
ero cremneHp npesparnieHus 15%, npu stom o6pazoBanock 1200 kr/4 Boabl. OnpenenuTb: 00bemM
MOJIAaHHOTO BO3JTyXa, €CIIA MPHUHSTH, 9TO B BO3AyXe coaepkutcs 20% KUCIOpoaa, OCTATLHOES
a30T; pacXxoHbIe K03 GHUIIUEHTHI TI0 ChIPhI0. COCTaBUTHh MAaCCOBBIN MaTepHAIBHBIN OaaHC.
[{eneBas peakius — okuciaeHue nponuieHa B mpornuwieHokcua: CzHe + 0,5 O2 2 C3HeO
[ToGounas peakuus — monHoe okucienue nponumiena: CsHe + 4,5 O2 2 3 CO2+ 3 H20

26. [IpucoenuHenue no JBOMHOM yriepos yriiepoaHou cBs3u. [Ipucoennuenne raioreHoB 1
raJIoTeHBOJIOPOIOB K OJIE(UHAM.

27. UnaterpansHas u nuddepeHimanbias CeneKTUBHOCTb.

28. IlpucoenrHeHrE MO JBOWHOM YIJIEPO yIJIEpOaHOM CBsi3H. [IprcoenrHenre no npaBmry
MapxkoBHukoBa. [Ipucoequnenne npotus npasmia MapKkOBHUKOBA.
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29. Ha peakuuio XJ0pUpOBAHUS ATUIIEHA ojaeTcs 56 Kr atuiieHa v 71 Kr xjopa. TexHuueckui
XJIOp coAep kUt 2% macc. a30ta (IPUMECh), TEXHUIECKUN ITUJICH COAEPKHUT 5% 00. TaHa.
OnpenenuTs KOIUYECTBO 00pa3yoIIErocst IUXJI0p3ITaHa, CTeTeHb MPEBPALICHUs ITUIICHA,
pacxoHble KO3 (UITUEHTHI MO CHIPBIO.

C2H4 + Clz 2 C2HsCl

30. I'padpruecku mpoOUILTIOCTPUPOBATH MPOTEKAHUE SK30TEPMUUECKON XUMUYECKOM peakluu.
31. Peakiuu HyKJI€OQHIBHOTO 3aMEIICHHS Y HACHIIIEHHOTO aToMa YIJiepoJia. 3aMelleHue o
TUMY Sno.

32. OnpenenuTh: KOHBEPCHIO OCH301a U CETIEKTUBHOCTD 1O OeH30:Y; Kr, K.

[eneBas peakuus CeHg + C3Hg = CsH5C3H7

[To6ounas peakuus CeHe + 2C3Hg = CeHa(C3H7)2

[Tpu ankunupoBanuu 6eH3o0ia nponuiaeHoM odpasyercs 1000 kr uzonponmndensona u 15 kr
JUH30IIpONIOeH30a. J{JIsl yBeIn4eHUsl CeNEKTUBHOCTH OEH30J1 IOAAETCS B TPEXKPATHOM
U30BITKE OT CTEXHOMETPHUECKH HeoOxoaumMoro. Ctenenb YucToThl Oen3ona 98,5% macc.

33. BriBecTH KMHETUYECKOE YpaBHEHUE PACXOJOBaHUs YIIIEBOAOPOIA:

Ch « 2CI*

CI* + RH - R* + HCl

R* + Cl, = RCI + CI*

34. BeiBecTH KHHETHYECKOE YPAaBHEHUE PACXOIOBAHUS IEPEKUCH TSI TPEICTABICHHOTO
MEXaHHU3Ma: ROOR - 2RO*

RO* + SH - ROH + S*

S* + ROOR - SOR + RO*

2S* 2> S-S

Kpurepun onenkn:
s ouHo popmbl 00yueHus (cemectp S), uist OUHO-3a04HOMU (cemecTp 6), 3aounoii / 3. CIIO, /
3.BO ¢opm obyuenus (cemectp 6 /6 /5):

Baser OreHKa

0-23 (HEY IOBJICTBOPHUTEIBLHOY (2)
24-28 (YZOBJIETBOPUTEIHHO» (3)
29-34 «xopotro» (4)

35-40 «oTiaHOY (5)

- MUHUMAaJBHO 24, MakcuManbHO 40 6aoB 3a ’K3aMeH (€CM BCe OTBETHI MpaBUIIbHEIE); 3a 1
HENPABWILHBIM OTBET CHUMAETCSI MUHUMYM 2 Oaia;
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MuHuCTEepCTBO HAYKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uiinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UECKUL
Kageopa negpmexumuuecxkoeo cunmesa

Kpurtepun ouneHku no 1ucumMivinHe B 6asiax

[Ipu oneHke pe3ynbTaTOB AEATEIBHOCTH CTYJIEHTOB B paMKax AUCHUIUIUHBI «B1.0.25
Teopuss XMMHKO-TEXHOJIOTUYECKUX  MPOLIECCOBY»  HCIOJB3YETCS PEUTUHIOBAas  CHCTEMA.
PeliTunroBas oneHka Gopmupyercss Ha OCHOBAaHUHU TEKYIIETO0 M MPOMEXKYTOYHOTO KOHTPOIIS.
MakcumanbHbIi 0ajl BBICTABIISICTCS 3a MPUHIMUIIAAIBLHO TPABWIBHBIA M TOJHBIA MOAXOJ K
pEeUICHHIO 3a1ad y4eOHOW NPAaKTHUKH, TPAMOTHOE H3JIOKCHHE W OQPOPMIICHHE IMOJYYCHHBIX
pe3yabTaTOB, IUPOTY OTBETOB HA BCE IIOCTABJIEHHBIE BOIIPOCHI.

MuHuManbHBIA OallT OTpakaeT MPUHUMIIMAIBGHO TMPABWIBHBIA TOJAXO0J CTYJIEHTa K
PELIEHUIO OTAENbHBIX 33/1a4 C YUYE€TOM IMOJHOTHI OTBETOB HAa NIOCTABJICHHBIE B 33Ja4ax BOIIPOCHI,
JIOTYIIEHHBIX HETOYHOCTEH U OIITMOOK.

[Ikana nepeBoja HTOrOBOro peMTHUHroBOro 6amia R, (a5 3auera):

WuTepBan 6amioB pedTuHra Ouenka
0<R, <60 «HE 3a4TEHO»
60 <R, <100 «3a4TEHO»

IlIxana nepeBoga UTOrOBOrO PEUTUHIOBOTO Oamta Ry (151 5x3aMena):

WuTepBan 6amioB pelTuHra Onenka
0<R, <60 «HEYJIOBJIETBOPUTEIBHO» (2)
60<R, <73 «YIIOBJIETBOPUTEITHLHO» (3)
73<R, <87 «xopouio» (4)
87<R, <100 «OoTIauIHO» (5)

Kputepun o1ieHKHM OTBETa CTYI€HTa Ha 3K3aMEHe

XapakTepucTUKa OTBETA bambr

3anava pemeHa. JlaH NOJHBIN, pa3BEpHYTHI OTBET HA MOCTABJICHHBIE BOIIPOCHI.
OtBer Qopmynupyercss B TEepMUHAX HayKd, U3JI0XKEH JUTEPaTypHbIM s3bikoM, | 40-38
JIOTUYEH, 10KA3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO ITO3ULIUIO CTY/ICHTA.

3agava penieHa. J[aH MONHBINA, HO HEAOCTATOYHO MOCJIENOBATEIbHBIA OTBET HA
MOCTaBJIEHHBIM BOIPOC, HO MPU ATOM MOKa3aHO YMEHUE BBIJICIUTH CYIlIE€CTBEHHBIE
nu HeCYH_[eCTBeHHI)Ie HpI/ISHaKI/I 158 HpI/I‘-II/IHHO—C.]'Ie,Z[CTBeHHBIe CBsI3H. OTBeT JIOTUYCH
U U3J0KEH B TEPMHHAX Hayku. MoryT ObITh AomymieHbl 1-2 ommOku B
onpeaeneHHH OCHOBHBIX HOHSITI/IfI, KOTOpI)Ie CTYJIGHT San}II[HSIeTCSI I/ICHpaBI/ITB
CaMOCTOSITENLHO.

37-35

44



3anaya pemieHa. /[aH HEIOCTaTOUYHO MOJIHBINA U HEJOCTATOUYHO Pa3BEPHYTHIM OTBET.
Jlornka M DOCIEAOBATENBHOCTh M3JIOKCHHS HMEIOT HapyleHus. JlomyleHsl
OLIMOKH B PACKPBITUH MOHATHH, yIOTpeOIeHn: TepMUHOB. CTYACHT HE CIIOCOOCH
CaMOCTOSITEJIBHO BBIJCINTh CYLICCTBEHHBIE M HECYLIECTBCHHBIC IPU3HAKU U
IPUYMHHO-CIEACTBEHHbIE  CBA3M.  CTyA€HT  MOXET  KOHKpPETU3UPOBATH
0000111eHHbIE 3HaHM, JOKa3aB HA MpUMepax UX OCHOBHBIC MOJIOKEHUS TOJIBKO C
IIOMOMIBIO IpenoaaBaTens. PeueBoe odopmieHne TpedyeT monpaBoK, KOPPEKIUH.

34-29

3amaua He pemieHa. JlaH HEMONHBIA OTBET, JIOTMKA W IOCIEI0BATEIBHOCTD
U3JI0’KEHUSI UMEIOT CYIIECTBEHHbIE HapylleHus. JlonmyueHs! rpyobie ook npu
ONPEAEIIEHUN CYIIIHOCTH PACKPBIBAEMbIX MOHATUI, TEOPUH, SBJIICHUH, BCIECICTBUE
HEMOHUMAaHHUS CTYJIEHTOM MX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U
cBsi3eil. B oTBeTe OTCYTCTBYIOT BBHIBOIBI. YMEHHUE PACKPBITh KOHKPETHBIC
MpOsIBJIICHUST 00OOIIIEHHBIX 3HAHUN HE TMOKa3aHo. PedyeBoe odopmiieHune Tpedyer
MOTPABOK, KOPPEKITUH.

28-24

3anava He penieHa. J[aH HETIONHBIN OTBET, IPEACTABIISIONINMA CO00M pa3pO3HEHHBIE
3HaHUSI MO TEME BOINPOCA C CYIICCTBEHHBIMU OIIMOKAMH B OIPEICICHUSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEIOTMYHOCTh u3iokeHHus. CTyneHT He
OCO3HAET CBs3b JAHHOTO TIOHSTHS, TCOPUH, SIBIICHUA C JIPYTUMH OOBEKTaMU
JUCIUIUIMHBL.  OTCYTCTBYIOT BBIBOJBI, KOHKPETH3alMs M JOKa3aTeNbHOCTb
u3noxeHusi. Peub HerpamoTHas. [{OMOJHUTENBHBIE W YTOUYHSIOUIME BOIPOCHI
mpenojaBarenss He HPHUBOIAT K KOPPEKIMH OTBETa CTYICHTa HE TOJIbKO Ha
MOCTaBJICHHBIM BOMPOC, HO W Ha JAPYrHe BOMPOCH AUCHUIUIMHBL. He momydyeHs
OTBETHI M0 0a30BBIM BOMPOCAM TUCIUILIHHEIL.

23-0
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