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Ilepeuens ouenounvix cpeocme no oucyuniune (Mooyno)
b1.0.25 «Teopusa xumuko-mexnonocuiecKux npoueccoey

OueHovHble Koa-Bo Basuibl (min-max)
cpeacTBa
Meponpusitust OYHaA | OYHO- 3a04Han OoYHaa | OYHO- 3a0unasn
TeKyl1ero 3a0unasn 3a0unasn
KOHTPOJIs

cemecmp cemecmp

I 114 V I )14 V
[IpakTuueckue 2 2 1/1 27-45 | 27-45 11-18
3aHATUS /11-18
Pabora B wmambIx | 1 1 1/1 12-20 | 12-20 3-5
rpynnax |
Konrponsnas pabora | 1 1 1/1 12-20 | 12-20 21-35
Nel
PI'P-1 1 1 -/- 9-15 9-15 -/-
Kont-s1 paborta st 1/1 - - 25-42
3a04HOH (.0.Nel /25-42
UTOro 60-100

ouHaa | ouHO- 3a0unasn OouYHaa | OYHO- 3a04nan

3a0unan 3aounasn

cemecmp cemecmp

114 V VI 114 V VI
[IpakTuueckue 2 2 2/2/ 12-20 | 12-20 9-15
3aHATHS /9-15
Kontponbnas pabota | 1 1 -/- 12-20 12-20 -/-
No2
KonrponsHas pabora | - - 1/1 - - 24-40
JUTsT 3209HOHU ().0.Ne2 /24-40
Jloknan 1 1 -/- 6-10 6-10 -/-
Pabota B wmampix | 1 1 1/1 6-10 6-10 3-5/3-5
rpynnax 2
JK3aMeH 24-40 | 24-40 24-40

/24-40

UTOro 100
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KommuiekT 3aganuiiiis 1adopaTopHbIX3aHATHH
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Cemectp 3(ounas ¢.o.), 4(ouHo-3a04Has1, 32049HaA ¢.0.)

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

Onpenenuth KaKoe KOJMYECTBO MOJIb BEIIECTBA COJEPKUTCS:

a) 28 r. HaTpus 6) 40 xr H2SO4 B) 100 kr omeduHa ¢ YMCIOM aTOMOB
yriepoja 6
3aoaua 2.

Onpenenuts Maccy:
a) 10 xmMonp azora 6) 24 moas HCIO4 B) 45 kMoJb mapaduHa ¢ YUCIOM
aToMma yriiepoja 8

3aoaua 3.

Onpenenuth Kakoe KOJMYECTBO HCXOJHOTO BEIIECTBA BCTYNHT B PEAKIHIO M 0oOpasyercs

MIPOIYKTOB, €CJIM Ha PEaKINIo XJIopupoBanus O6en3oina mogaano 100 kr xmopa u 250 kr 6eH30:71a:
CsHe + Cl,>CeHsCl1 + HCI

3aoaua 4.

Ha peakuuro xnmopupoBaHus sTuiieHa nogaerca 56 kr stuieHa u 71 kr xiopa. TexHuueckuii
XJIOp cofepx uT 2% Macc. a3oTa (MpUMeECh), TEXHUYECKUH ATHIIEH coaepkHuT 5% 00. 3TaHa.
OnpenenuTh KOJIMYECTBO OOPA3yIOUIETOCs AMXJIOPITaHA, CTENEHb IPEBpPAIICHUs ATHUIICHA,
pacxoiHbie KO3 OHUIIMEHTHI TTO CHIPBIO.
C2Hg + Clb> C:H4Cl

3aodaua 5.
Paccuuraiite MmaceincxoHBIX peareHToB A nosnydeHus 650 kr C4HoOH no peanuu:

CsHoCl + HO - C4sHyOH + HCI,
ecimn kouBepcusi C4HoCl paBnma 0,7, mpu ycnoBuu aBykpaTHoro u30bsiTka HoO. Paccuuraiite
pacxoHble K03()(DUIUEHTHI TO CHIPHIO;

3aoaua 6.
CocraBbTe MaTepuanbHbIi 6anaHc nporecca, eciaun Tpedyercs nonyuuts 750 kr C4HoCl:
CsHip + Clhh—> C4HoCl + HCI



Paccuuraiite HeoOxoaumoe komudecTBO CsHio, ecam oH momaercst ¢ copepkaHueM MpuMeced B
konmmuectBe 15 mace. u Cly ¢ comepxkanmem ocHoBHOro BemectBa 90 % macc. Paccuwuraiite
pacxoiHbie KOG OHUIIMEHTHI TTO CHIPBIO.

Paznen 2: Martepuanbubliii 0amanc XTIIL.
3aoaua 7.
Ha peaknuro katanutuueckoro okuciieHus nogaHo 100 Kr TEXHUYECKOro 3THIIEHA, €ro CTENEHb
npespamiennst 13%, mpu 3TOM 00pazoBanock 3 Kr aneTanblIeruaa. TeXHUYECKUH STHIICH
comepxut 97% ostmiena, 3% srana. OnpenenuTb: 00beM MOAAHHOTO BO3/1yXa, €CIU MPUHSTH,
YTO B BO3JyXe coaepkutcs 21% Kucmopoaa, OCTalbHOE a30T; CEJICKTUBHOCTD MPOIEcca U BHIXOA
IIEJIEBOT0 MPOYKTa, pacXoiHble KO3()PUIIMEHTHI 110 ChIPbIO.
[leneBas peakuusi — OKHCICHUE ITUJIICHA B STUJICHOKCH:
CyHs + 0,5 02> C2H4O
[ToGounast peakius — OKUCICHHUE STUIICHA B alleTalbICTH/I:
CyH4 + 0,5 02> C2H4O
3aoaua 8.
[Tpu xnmopupoBanuu Oenzona, oopazyercs 300 kr xjaopbenszona. CeneKTUBHOCTH mporecca 97%.
MonbHOE COOTHOILIEHHE MCXOAHON cMecu OeH3onm: xjop paBHO 3:1. TexHuueckuit OeH301I
coepxkuT 98% Macc. OCHOBHOTO BELIECTBA; TEXHUYECKUN XJIOP COIEPKUT 3% Macc. mpuMecen.
OmnpenenuTb: KOJIUYECTBO OOPa3yIOUIerocs IUXJIOpOEH30a; CTENEeHb MpPEeBpalleHus OEH30I1a;
pacxoanble KO3(h(GULIHEHTHI 1O ChIpbIo. [IpeanokuTh MeponpusTUs MO CHIKEHUIO PAaCXOIHBIX
K03 PHUIIHEHTOB.
[leneBast peakuus — NoIy4eHHUE XJIOpOEH30a:
CsHg + Cl,> CsHsCl + HC1
[ToGounas peakums — MoydeHUE AUXIOPOSH30JIa!
CsHg + 2Cl2> CsH4Clo + 2HCI
3aoaua 9.
[Ipu ankunupoBanuu OeH3o0da 3TwieHOM obpasyercs 1000 kr »tunmbenszoma u 15 kr
nuTUIOeH30ma. i yBeTUUeHUs CeIEKTUBHOCTH OCH30I1 MOJaeTcs B TPEXKPAaTHOM U30BITKE OT
CTeXHOMETpUYecKku HeoOxoaumoro. CreneHb YUCTOTHI OeHzona 98,5% wacc. B 3TUIICHE
conepxkutcs 2% 00. aTaHa. OnpenenuTh: CTENeHb MpeBpalieHus] OeH30a U CeNEKTUBHOCTH 10
OeH3oI1y; pacxoaHble Kod(uuueHTs! o cbipbio. CocTaBUTh MaTepUANIbHBIN OajlaHC mpoliecca.
[leneBas peakuus — noaydeHue STUIOEH30A:
CsHs + C2Hs> CcHsC2Hs
[TobGouHnas peakuusi — MOJyYCHUE TUITHIOCH30J 1!
CsHe + 2CoH4> CeHa(CoHs)2
3aoaua 10.

[Ipuy  ankunMpoBaHMM  MeTaHONa  M300yTUIEHOM  oOpasyercs 740  kr
MetunTperOyTuiooro ddupa (MTBD). Pacxonusiit korddumueHT n3odyrunena 0,9 kr Ha 1 kr
MTBD, crenenb mnpeBpamieHus u300yTwieHa paBHa 1.  OmnpenenuTs:  KOJIUYECTBO
MPEBPAIEHHOT0 METaHoJa; 00pa30BaBIINXCS TUMEPOB; CEJIEKTUBHOCTH IPOIIECCa, PACXOIHbIE
KO3 PHUILIHUEHTHI 1O CHIPBIO.

[eneBas peakiusa — nonyuenrne MTBO:
i-C4Hg + CH30H - CsH;,0
[ToGouHnas peakuus - MOTydeHUE TUU300yTHUIICHA!
2 1-C4Hs=> CgHis

3aoaua 11.

[Ipu kaTaMUTUYECKOM OKMCICHHH METAaHOJIa KUCIOPOJOM BO3yXa Ha cepeOpPSHOM KaTallu3aTope
obpazyerca 300 xr ¢opmanbaernna. CenektuBHOCTh mporecca 80%, cTeneHb NpeBpalieHus
metanona 90%. Texuudeckuit metanon conepxkut 10% mumermnoBoro 3¢upa. OnpeaenuTs:
KOJIMYECTBO MOJIaBa€MOr0 BO3/lyXa; KOJMWYECTBO HMCXOJHBIX BEIIECTB U IMPOIYKTOB PEaKIUU;



pacxoanble KO3((GUIMEHTHI IO CBHIPHIO; MPEAJIOKUTh MEPONPHUATHUS 110 CHUKEHHUIO PACXOJHbBIX
kod(duimeHToB (000CHOBATS).
[leneBas peakuus — noixydeHue Gopmaabaeruia:
CH30H + 0,5 0,>CH20 + H20;
[ToOouHas peakius — peakius MOJTHOTO OKUCICHHUS:
CH30H + 1,5 0,>CO; + 2H20;
3aoaua 12.
IIpu rugparanum wu3oOytuiena obpaszyerca 120 kr tpumerminkapounona. CeneKTUBHOCTD
npouecca 98%, koHBepcus uzo0ytmwieHa 99%. MonbHOe COOTHOIIEHHE H300YyTHIJIEH: BOJa
paBHO 1:2. OmpenenuTh: KOJIMYECTBO MPEBPALICHHON BOABI; pacxogHble KO3()(UIMEHTHI IO
CBIPBIO.
Lenesas peakuus — noxyyenne TMK:
i-C4Hg + H2O - C4H;00
[ToGouHast peakuus - MoyuyeHHe JUU300yTHUIICHA:
2 1-C4Hg=> CsHis
3aodaua 13.
[Ipu rugparanmmm oxkucu dTwieHa oOpasyercs 250 kr stuneHraukois. CeneKTUBHOCTH
MpEBpalllCHUs] OKUCH 3TUJIEHa B MOHO3TWIECHIVIMKONIb 98%, cTemnmeHb MpeBpalleHus OKUCU
stiwiieHa 1. MoJIbHOE COOTHOIIEHHE OKHUCh 3TWieHa: Boja paBHO 1:18. CocTaBUTh MOJBHBIA U
MacCOBBIN MaTepHaIbHBIN OaNaHC; ONPEaSIUTh pacXoJHble KO3()(GULIMEHTHI 1O CHIPHIO.
[leneBas peakius — noixydenne MOI:
C2H40 + H2O 2 C2HeO2
[To6ounas peakuus — nomydenue 21
C2HeO: + C2H40 =2 C4H1003
3aoaua 14.
[Ipu permpparamum Metmindenmikapounona odpasyercs 1500 xr crupona. CeleKTHBHOCTD
npouecca 0,83, xonBepcuss Merwindenunkapounona 71%. C nenpio yBeJIWYEHHUS BBIXOJA
LIEJIEBOTO MPOJIyKTa HA CTaJUI0 XUMHUUYECKOTO IIPEBPAIICHNS UCXOIHOE ChIPHE MOJIAETCS B CMECU
¢ BoasHbIM mapoM. MaccoBoe cooTHomenue M®K: BoasiHoit map 1:4. CocTaBUTh MOJBHBIA U
MacCOBBI MaTepuanbHbIi Oananc. OnpenenuTh: KOJMYECTBO MPEBPAIIEHHONW BOJIBI; PACXOIHBIE
KO3(DPUITUEHTHI 1O CHIPHIO.
LleneBas peakuust — NOJIyYEHUE CTUPOIA!
CsHi100 - CsHs+ H20
[ToGouHast peakiys — MoyuyeHue areTopeHoHa:
CsHi90O = CsHgO + Ha
3aodaua 15.
Ha peakmuio karamutudeckoro okucieHus mogaHo 15 000 Kr/4 TEXHUYECKOTO ATHJICHA, €ro
cTenieHb mpeBpaimenus 13%, npu sTom obpaszoBanock 1200 kr/u ameranpaeruga. TeXHUUECKUN
STUJIEH COAEPXKUT, % Macc: sTwieHa- 98, srtana- 2. OnpenenuTs: 00beM MOJAHHOTO BO3/AyXa,
€CJIM MPUHSTH, YTO B BO3AyXe conepxkutcs 20% Kucioponaa, oCTalibHOE a30T; CEJIEKTUBHOCTH
mpolecca W BBIXOJ IEJIEBOTO MPOAYKTa, pacxoiHble KOdPUIMEHTH MO cbipbio. COCTaBUTH
MOJIbHBIN 1 MAaCCOBBIN MaTepHalbHBIN OanaHC.
LleneBas peakuysi — OKMCIECHNE STUJIEHA B THJICHOKCHIL:
CoHs + 0,5 02> C:H40
[ToGouHas peakiusi — OKUCICHHUE ATHIIEHA B alleTaabIeT U/
C2Hs + 302> 2CO2 + 2H20
3aoaua 16.
MouHoCTh Tporecca u3oMepu3anuu H-meHTada 90 T.T. B ToA MO u3omneHTaHy. D(QeKTUBHBIHA
¢donn padouero Bpemenu 8400 gacoB. CenekTUBHOCTD Mpoiiecca 96%, kouepeus -79%. [lorepu
nporecca coctaBisioT 3%. CocTaBUTh MOJBHBIH M MAacCOBBI MaTepHalibHbIe OalaHChI
mporecca.
Ilenesas peakuus:



H-CsHi2=21- CsHiz
[To6ounas peaxiusi:
H-CsHi2> C(CH3)4

3aoaua 17.
B mporiecce kaTamuTUYECKOTO JACTUAPUPOBAHKS KyMOJIa TIPOMYCKHAs CIIOCOOHOCTH MO CBHIPBIO
200 1/cyt. CenexktuBHOCTh mpouecca 0,87, koHBepcusi kymona78%. Onpenenutb pacxoiHbie
K03 puureHTH! M0 chipbio. COCTaBUTH MOJIBHBINA U MAaCCOBBIM MaTepUalIbHBIN OaaHC.
[leneBas peakmus — MoJIy4YeHUE O-METHIICTHPOIIA:
Ce¢HsCsH7> CsHsCsHs+ Ha
[To6ouHast peakuusi — MOJIMMEpHU3AIUs CTUPOJIA:
nCe¢HsC3H7> (CsHsC3H7)n
3aoaua 18.
Ha peakuuto katanutrueckoro okuciaeHus nogaHo 1500 Kr TEXHUYECKOTO 3TUIIEHA, €r0 CTEIEHb
npespauienust 15%, npu 3TomM oOpazoBanock 60 Kr MOOOYHBIX MPOAYKTOB, MOJBHOE
cootHoueHue aueranpaernaa k CO; = 10:1. Texuuueckuit stuneH coaepkut 97% stunena, 3%
stana. OnpenenuTh: 00beM MOJAHHOTO BO3/IyXa, €CIIU MPUHSATH, YTO B BO3ayXxe coaepxkutcs 21%
KHCJIOPO/JIa, OCTAJIbHOE a30T; CEJIEKTUBHOCTD MPOILECCa U BBIXOJ LIEJIEBOT0 MPOIYKTa, PACXOIHBIE
KO3(PUITMEHTHI 1O CHIPHIO.
[leneBast peakiiusi — OKMCIEHUE STUJIEHA B ATHJICHOKCHI:
CyHs + 0,5 02> C2H4O
[ToGounast peakius — OKUCICHHUE STUIICHA B alleTalbICTU/I;
CyH4 + 0,5 02> C2H4O
[ToGounast peakius — MOJHOE OKUCIICHUE ITUJICHA:
CoHs +3 0> 2CO2+2 HO
Kpurtepun onenku:

3aounasn /
oyHas ¢.o. OYHO-3A04HAsL ¢.0.
III cemecmp 1V cemecmp /3. BO ¢.o.
1V/ Il cemecmp
No OaIBI 3agaun OayIBI 3agaun OaJLIBI
3agaun min-max min-max min-max
[IpakTuueckas padotal | 1-6 12-20 1-3 12-20 2-3 5,59
[IpakTuueckas padora2 | 7-18 15-25 7-12 15-25 7-8 5,59
HUTOI'O: 27-45 27-45 11-18

bannel cumxkarorcs IIpU HAJITMYHUU HEAOUCTOB U OIIIHOOK.

Cemectp S(ounas ¢.o.), 6(ouHo-3a0uHas1, 32049HaA ¢.0.)

Pa3pea 3.
IIpakTnyeckas padora «Tepmogunamuyeckuii anaaus XTII»
3aoaua 19.
1. Omnpenenuth SHTANBIMI0 XWMHUYECKOM pEaKkUMM MpPU CTAaHJAPTHBIX YCIOBMSX; IpHU
temriepatypax: 300, 400, 500 K (mpuHATH, 94TO SHTAIBIUS MPOIECCa W TEIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPBI).
2. OmnpenenuTh KOHCTAaHTY pAaBHOBECHS [UI JAHHOW pPEAKUWW NpPH YKa3aHHBIX BBIIIE
TEeMIIepaTypax, ONPEAEIUTh ONITUMANIbHYIO Temneparypy. MeronTemkuna-I1IBapumana.
3. OnpenenuTh PaBHOBECHBIM COCTaB PEaKIWH, €CIU MPUHATH, YTO - PEAKIUs MPOTEKAET B
UJCABHBIX YCIOBUAX U IOTUMHSIETCA 3aKOHY Pays:
- IpY ONTUMAJILHOW TeMIIepaType U AaBJICHUH | aTM.;
- IPU ONITUMAJILHOM TEMIIEPATYPE U IABJICHUU 5 aTM.;

10




- Ipu pa30aBIEHUU UHEPTHLIM Ia30M B KoauuecTBe 10 KMOJIb.

Peakius — runprpoBaHUe STUIICHA:

CyH4 + H2> CyHs

[IpennoxxuTh ONTHMANBHBIC YCIOBUS IMpoOIlecca: ONTHMAIBHYIO TeMIepaTypy, [IaBJIcHHE,
pa30aBeHne HHEPTHHIM Ta30M?

3aoaua 20.

1. OnpenenuTs -SHTAJIBIUI0O XWMHUYECKOM pEaKIUU TMPU CTAHJAPTHBIX YCIOBUAX; MpHU
temriepatypax: 300, 400, 500 K (mpuHATH, 94TO SHTAIBIHUS MPOIECCa W TEIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPBI).

2. OmpenenuTh KOHCTAaHTY pAaBHOBECHS [UI JAHHOW pPEAKUWW NPH YKAa3aHHBIX BBIIIE
TEeMIIepaTypax, ONMPEACIUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. OnpenenuTh PaBHOBECHBIM COCTaB PEaKUWM, €CIU MPUHATH, YTO - PEAKIUs MPOTEKAET B
UJCANbHBIX YCIOBUAX U OJIUYMHAETCS 3aKOHY Payis:

- IpY ONTUMAJILHOW TeMIIepaType U AaBJICHUH | aTM.;

- IPA ONITUMAJILHOM TEMIIEPATYPE U JABJICHUU 5 aTM.;

- Ipu pa30aBIeHUN UHEPTHBIM T'a30M B KosndecTBe 10 KMOJIb.

Peakuus — geruparanuu 3TaHoa:

C>H4OH - C2H4 + H2O

[IpemnoxuTh ONTUMANbHBIE YCIOBUS TIPOLIECCA: ONTUMAIIbHYIO TEMIEpaTrypy, [AaBIICHHE,
pa3z0aBiieHre HHEPTHBIM T'a30M.

3aoaua 21.

1. OnpenenuTs SHTANBIUI0 XUMUYECKOW pEaKkUMHM MPU CTAHJAPTHBIX YCIOBUAX; MPHU
temriepatypax: 300, 400, 500 K (mpuHATH, 94TO SHTAIBIUS MPOIECCa W TEIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPHI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS Ui JAHHOM pPEaKUUU NPHU YKA3aHHBIX BBILIE
TEeMIIepaTypax, ONPEACIUTh ONTUMAIIBHYIO TEMIIEPaTypy.

3. Onpenenutsh paBHOBECHBIM COCTAB PEAKIUM, €CIU MPUHATH, YTO - PEAKIUs MPOTEKAET
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TEMIEpaType U IaBJI€HUU 1 aTM.;

- IpU ONTUMAJILHOU TEMIIEPATyPE U JABICHUHU 5 aTM.;

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

Peakuust — ankunupoBaHus OEH30J1a YTHIICHOM:

C2Hs + CeHe> C2HsCsHs
[IpemnoxuTh ONTUMANbHBIE YCIOBUS TIPOLIECCA: ONTUMAIbHYIO TEMIEpaTrypy, [AaBlICHHE,
pa3baBieHre HHEPTHBIM ra3oM?

3aoaua 22.

1. OnpenenuTs PHTANBIUI0 XUMUYECKOW pEaklUMH MPU CTAHJAPTHBIX YCIOBUAX; MPHU
temriepatypax: 400, 500, 700 K (mpuHATH, 94TO SHTAIBIUS MPOIECCa W TEIIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPBI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS I JAHHOM pEaKUUU NPU YKA3aHHBIX BBILIE
TEeMIIepaTypax, ONMPEACIUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. Onpenenutsh paBHOBECHBIM COCTaB PEAKIUM, €CIIU MPUHATH, YTO - PEAKIUs MPOTEKAET
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TeMIEpaType U NaBJI€HUU 1 aTM.;

- [P ONTUMAJILHOU TEMIIEPATyPE U JABICHUHU 5 aTM.;

- IpH pa30aBICHUN UHEPTHBIM T'a30M B KonuecTBe 10 KMOJIb.

Peakuus — neruapupoBaHus nponaHa:

CsHs—> C3Hg + Ha
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[TpennoxuTh oONTUMaJIbHBIE YCIOBUS MpOLEcca: ONTUMAJIbHYIO TeMIIepaTypy, HaBJICHUE,
pa3baBiieHHE HHEPTHBIM ra3zom?

3aoaua 23.

1. OnpenenuTs SHTANBIUI0 XUMUYECKOW pEaklUMM MPU CTAHJAPTHBIX YCIOBUAX; MPHU
temriepatypax: 550, 750, 1100 K (mpuHSTH, 4TO SHTAIBINS MPOIIECCa U TEINIOEMKOCTh 3aBUCST
OT TEMIIEPATYPBI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS I JAHHOM pPEaKUUU NPHU YKA3aHHBIX BBIIIE
TEeMIIepaTypax, ONPEACIUTh ONTUMAIIBHYIO TEMIIEPaTypy.

3. Onpenenutsh paBHOBECHBIM COCTAB PEAKIUM, €CIIU MPUHATH, YTO - PEAKIUs MPOTEKAECT
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TEMIEpaType U NaBJICHUHU 1 aTM.;

- [P ONTUMAJILHOU TEMIIEPATyPE U JABIECHUHU 5 aTM.;

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

Peakius — napoBast KOHBEpCHS MeTaHa:

CHs + H2O 2 3H2 + CO
[IpemnoxuTh ONTUMANBHBIE YCIOBUS TIPOLIECCA: ONTUMAIbHYIO TEMIEpaTrypy, [AaBlICHHE,
pa3baBieHre HHEPTHBIM ra3oM?

3aoaua 24.

1. OnpenenuTs SHTANBIUI0 XUMHUYECKOW pEakUMHM MPU CTAHJAPTHBIX YCIOBUAX; MPHU
temriepatypax: 300, 400, 500 K (mpuHATH, 94TO SHTAIBIUS MPOIECCa W TEIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPBI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS Ui JAHHOM pPEaKUUU NPU YKA3aHHBIX BBIIIE
TEeMIIepaTypax, ONMPEACIUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. Onpenenutsh paBHOBECHBIM COCTAB PEAKIUH, €CIU MPUHATH, YTO - PEAKIUs MPOTEKAECT
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TEMIEpaType U TaBJICHUHU 1 aTM.;

- IpU ONTUMAJILHOU TEMIIEPATyPE U JAaBIECHUHU 5 aTM.;

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

Peakuust — ankunupoBaHus W300yTHUIICHA METAaHOJIOM:

CH30H + i-C4Hg—> C4sH70OCH3
[IpemnoxuTe ONTUMANbHBIE YCIOBUS TIPOLIECCA: ONTUMAIIbBHYIO TEMIEparypy, [aBlICHHE,
pa3baBieHre HHEPTHBIM ra3oM?

3aoaua 25.

1. OnpenenuTs SHTANBIUI0 XUMUYECKOW pEaKUMH MPU CTAHJAPTHBIX YCIOBUAX; MPHU
temriepatypax: 300, 400, 500 K (mpuHATH, 94TO SHTAIBIUS MPOIECCa W TEIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPBI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS I JAHHOM pEaKUUU NPH YKA3aHHBIX BBILIE
TEeMIIepaTypax, ONMPEACIUTh ONTUMAIIBHYIO TEMIIEPaTypy.

3. Onpenenutsh paBHOBECHBIM COCTAB PEAKIUM, €CIU MPUHATH, YTO - PEaKIUs MPOTEKAECT
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TeMIEpaType U IaBJI€HUU 1 aTM.;

- IpA ONTUMAJILHOU TEMIIEPATYPE U JABICHUHU 5 aTM.;

- IpH pa30aBICHUN UHEPTHBIM T'a30M B KonuecTBe 10 KMOJIb.

Peakuust — ankunupoBaHus O€H30J1a TPOITUICHOM:

CsHe + CeHe—> C3H7CsHs
[IpemnoxuTh ONTUMANBHBIE YCIOBUS TIPOLIECCA: ONTUMAIIbHYIO TEMIEpaTrypy, [AaBlICHHE,
pa3zbaBieHre HHEPTHBIM ra3oM?
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Pa3pea 4.
IIpakTnyeckas padora «Kunernveckunii anamus XTII»
3aoaua 26.

1. OnpenenuTs SHTANBIUI0 XUMUYECKOW pEakUMH MPU CTAHJAPTHBIX YCIOBUAX; MPHU
temriepatypax: 300, 600, 800 K (mpuHATH, 4TO SHTAIBIHUS MPOIECCa W TEIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPBI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS Ui JAHHOM pPEaKUUU NPU YKA3aHHBIX BBIIIE
TEeMIIepaTypax, ONMPEACIUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. Onpenenutsh paBHOBECHBIM COCTAB PEAKIUH, €CIU MPUHATH, YTO - PEAKIUs MPOTEKAECT
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TEMIEpaType U NaBJICHUHU 1 aTM.;

- IpU ONTUMAJILHOU TEMIIEPATyPE U JABIECHUHU 5 aTM.;

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

Peakuust — neruapupoBanus n300yTaHa:

i-C4Hg—21-C4Hs + Ha

[IpenyioxuTh ONTUMANIbHBIE YCIOBUS MPOLIECcca: ONTUMANIBHYIO TEMIIEpaTypy, JaBleHUE,
pa3baBieHre HHEPTHBIM ra3oM?
3aodaua 26.

PacunTaTth paBHOBECHBI COCTAB peakUUu JeruapupoBaHus kKymona. I[Ipomycknas
CMOCOOHOCTh YCTAaHOBKHU 1O KyMouty 38 T/CyT.

CocTtaB TexHUYECKOro n3onponuideH3ona B % macc.:

Kymon = 98,5

[Tpornmunbenson = 1,5

MosnbHOE COOTHOIIEHHE BOASHOTO mapa k kymony = 3:1. 3nauenue K, mpu T=600C
pasno 0,09
3aoaua 27.

Yacrs 1

Pacuer koHcTaHT paBHOBecHs. OnpeneneHue paBHOBECHBIX CTENIEHEN IIPEBPAILICHHUS.

1. Ompenenuth TepMoAMHAMUYECKHE (YHKIUH (M3MEHEHHE SHTAIBIIUU U DHTPOIHH)
peaKiuy H30MepU3allii H-NIeHTaHa B i-eHTaH Ipu Temmepatypax 200, 250, 450 °C.

2. OnpenenuTh ONTUMANIbHBIE YCIIOBUS MPOTEKaHUs Mpolecca (TemrepaTrypa, JaBieHue,
paz0aBieHHE WHEPTHBIM Ta30M), pPAaCcCYUTATh KOHCTAaHTY pPAaBHOBECUS TPU ONTUMATHHBIX
YCIIOBHSIX.

3. Jl1s naeanbHOM ra30BOi CMECH pacCUUTaTh PAaBHOBECHYIO CTENEHb IIPEBPALLCHUS IIPU
ONTUMAJIbHBIX yCIOBHUSX.

IIpouecc nzomepusanuy H-IEHTaHA B U30IIEHTAH:

H-CsH122>1 - CsHi
Yacts 2

CocraBuTh MaTepUaIbHBIN OaNaHC MpoIiecca MOTyYeHUs U30MIEHTaHa N30MEPHU3aluei H-
neHTaHa MoImHOCThI0 80 T.T. B roA. DddektuBHbiii Goua padodero Bpemenu 8400 gacos. B
XO0Jle MPOTEKaHUsl IpoLecca AOCTUTAIOTCS CIAEAYIONIME MMOKa3aTeau: CTENEeHb MPEBPALLECHUs H-
NEeHTaHa — paBHOBecHas (mo 3amaue 27), CelIeKTUBHOCTH mpeBpamieHuss — 95%. Ilotepu
u3zoneHTana — 5% wmacc. TexHuueckuil H-TieHTaH conepkut 4% macc H-OyTaHa. Paccumrath
pacxoHbIe K03()(PUIUEHTHI.

Cxema XMMUYECKUX PEaKIN:

[enesas peakuus:

H-CsH122>1 - CsHi

[ToGounbIe peakuu:

H-CsHi2> C(CHsz)4
3aodaua 28.

Yacrs 1.

Pacuer koHcTaHT paBHOBecHs. OnpeneneHue paBHOBECHBIX CTENIEHEN IIPEBPAILICHHUS.
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1. OmpenenuTh TepMoAWHAMUYECKHE (QYHKIUH (M3MEHEHHE SHTAIBIIUU U DHTPOIHH)
peakiuy JeruApUpOBAHHUs i-TIEHTaHA B M30aMMIEHBI TIpH Temmeparypax 400, 550, 650 °C.
Paz6aBnenune BoASSHBIM 1TapoM B cooTHOIIeHHH S5:1, 10:1 Mo OTHOMIEHUIO K UCXOTHOM CMECH.

2. OmpenenuTh ONTUMAIILHBIE YCIIOBUS MPOTEKAHUs Mpoliecca (TemrepaTrypa, IaBicHHe,
pa3z0aBieHHEe HWHEPTHBIM T[a30M), pPacCUUTATh KOHCTAHTY pPaBHOBECHS MpPU ONTHUMAIbHbBIX
YCIIOBHSIX.

3. JIns uaeaibHOM ra30BOM CMECH pacCUMTaTh PABHOBECHYIO CTENEHb MPEBPAILLICHUS MPU
ONTUMAIBHBIX yCIOBUSX.

Yactp 2 CTtexuoMeTpus U MaTepUabHbIA OanaHc.

CocTtaBuTh  MaTepHalbHBIM  OajmaHC  Mpolecca  MOMXY4YeHHs]  HM30aMUJICHOB
JNETUIPUPOBAHUEM i-TIeHTaHa MOIMHOCTRIO 80 T.T. B roa. DddekruBHbli (poHI pabdouero
BpemeHu 8400 yacoB. B Xxoae mpoTekaHusi mpouecca AOCTUTAIOTCS CIEAYIOMHNE MOKAa3aTelln:
CTETIEHb MpPEeBpAIleHNs i-TIeHTaHa - paBHOBECHAs!, CEJIEKTUBHOCTH IpeBpaiieHus — 83%. Ilorepu
n3onentana — 5% wmacc. Texaudeckuii i-neHTan coaepkut 10% macc H-meHTaHa. Paccunrtarth
pacxoHble K03()PULIUEHTHI.

Cxema XMMUYECKUX PEeaKIN:

Ienesas peakuus:

i-CsHi22>1— CsHio + Ha

[ToGouHbIe peakiuu:

i-CsHi»> CH4 + C4Hg

3aoaua 29.

Pacuer xoHcTaHT paBHOBecus. OmnpeneneHUEe PaBHOBECHBIX CTENEHEH NpeBpalleHUs U
PaBHOBECHOI'O COCTaBA.

1. Onpenenuth TepMOoAWHAMUYECKHE (YHKIUH (M3MEHEHHE SHTAIBIUU W DHTPOTIHH)
peaKIny IeruIpUpOBaHKs OyTaHa B IMBUHUI Npu Temmeparypax 300, 450, 550 °C.

2. OnpenenuTh ONTUMANILHBIEC YCIOBUS MPOTEKAaHUS IMpolecca (TeMneparypa, AaBlIeHHe,
pa3z0aBieHHEe WHEPTHBIM T[a30M), pPacCUUTAThb KOHCTAaHTY pPaBHOBECHS MPU ONTHUMAIbHbBIX
YCIIOBUSX.

3. PaccuurtaTh cocTaB WaCalbHOW Ta30BOM CMECH CIEAYIOIIero mpoiecca (MpUHSTH
HayalbHOE KOJIMYECTBO H-OyTaHa paBHBIM 1 KMOJIb):

H-C4Hi10> CsHe + 2H>

H-C4H19 > a-C4Hs + Ha

a-CsHs>CsHs + Ha

4. PaccuMTaTh COCTaB HJCAIBHOM Ta30BOM CMECH CIEIyIoIero Imporecca (MpHHSITH
HavaJbHOE KOJMYECTBO H-OyTaHa paBHBIM | KMOJb), TEMIlepaTypa OoNTUMallbHas, pa3z0aBieHue
CBIpbE: MHEPTHBIM Ta3oM (BoasHOM nmap) — 1:10 mMos.

Kommnonent OHTaIBIUS Outponus, Jx/mMons K
oOpazoBanwsi, kJ[K/MOITb

H-OyTaH

OyTeH-1

BOJIOPOJT

OyTaJMeH

3aoaua 30.
MexaHI/BM peaKI_[I/II/I OITMCBIBACTCA C.HeI[yIOH_[I/IMI/I ypaBHeHI/I}IMI/IZ
C2He¢>2 "CH;
*CH3 + CoHe>CH4 + “CoHs
*CoHs> CoHy + H
H* + C2He> H + “CyHs
*C2Hs + "C2Hs>CsHio
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* *
C,Hs + "CoHs> CH4 + C2Hs
BI‘)IBGCTI/I KHHCTHUUYCCKOC ypaBHeHI/Ie JJIs1 06pa30BaHI/I$I 9TUJICHA

3aoaua 31.
BriBecTH KMHETHYECKOE YpPaBHEHUE PACXO0I0BAHUS YTIIEBOIOPOIA!
Cly & 2CI*
Cl* + RH>R* + HCI
R* + Cl,=RCI + CI*

3aoaua 32.

BriBecTH KHHETHYECKOE ypaBHEHUE pPacXOJOBaHUS TEPEKUCH JIS MPEICTaBICHHOTO
MeXaHu3Ma:

ROOR - 2RO*

RO* + SH - ROH + S*

S* + ROOR - SOR + RO*

2S* > S-S

3aoaua 33.
. BpiBecTH KuHETHMYECKOE YypaBHEHME /JIs pEaKLUu IPEBPALLEHUS HEONEHTaHa B
u300ytuiaeH (CH3)4C - H,C=C(CH3)>+ CHa;
MexaHu3M NpeaCcTaBiIeH CIEAYIOIENH CXEMOM:
ko . .

(CH3)4C > C(CH3); + CH;
* kl *
CH;+ (CH3)4C > (CH3);CCH» + CHa4
* k2 *
(CH3)3CCH2 > HzC:C(CH3)2 + CH3
* * <3
CH:; + CH; > CHg
Kpurepun ouenku:
ouHas @.o. OUYHO-3A0YHAs .O. saounasn /3. ¢p.o. BO
1V cemecmp V cemecmp V/ 1V cemecmp
3agaun OauIBI 3agaun OayIBI 3agaun OaJLIBI
Ne min-max min-max min-max
[Ipaktuueckas padora 3 | 19-25 6-10 19-21 6-10 19 4,2-7
«TepmoanHaMHYECKUI
ananmu3 XTII»
[IpakTuueckas padora 4 | 26-33 6-10 26-29 6-10 26 4,8-8
«KuHeTnueckuii aHanmms
XTID»
HUTOI'O: 12-20 12-20 9-15

bamer cHmKaOTCS IIpU HAJIMYHUHU HEAOUCTOB U omuoOoK
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HwxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

KommnuekT 3aganuii 1ist padoThl B MAJIBIX IPpynnax
o nucrumrHe 51.0.25 «Teopust XMMHKO-TEXHOJIOTHYECKUX OPOIIECCOB)

Cemectp 3(ounas ¢.o.), 4(ouHo-3a04Has1, 32049HaA ¢.0.)

[Ipu opranuzanuu NPaKTUYECKOTO 3aHATUSI B MHTEPAKTUBHOI dopMe cieryer oOpauarh

BHUMAaHUE Ha CIEAYIOLUE €€ aCIEKTHI:

e HyxHo yOemuThcs, 4TO yuammecs O0JagaloT 3HAHHUSIMH, HEOOXOMUMBIMH JIsi PEIleHUs
3agau. HexBaTka 3HaHMI OY€Hb CKOPO JacT O cebe 3HATh — y4Yalluecsl He CTaHyT MpUiaraTh
YCUJIMH /1715 BBITTOJIHEHUS 3aJaHUsI.

e Hajo npeaocTaBidTh rpymnme 10CTaTOYHO BPEMEHU Ha BHITIOJIHEHUE 3aJaHU.

Meroanka OCyILeCTBICHUS:

OpraHu3alMOHHbBIN ATall.

[ToxbOop mpakTUYECKHX 3a7a4, OTBEUYAIOIINX CICTYIOIINM KPUTEPHSIM:

*  ABJISIETCS MPAKTUYECKUM U MOJIE3HBIM IS yYALUXCS

*  BbI3BIBACT UHTEPEC y yUAIIUXCS

*  MaKCHUMAJIbHO CIIYXKHT LEISIM 00yUSHHUS.

I'pynna cTyZieHTOB AEIUTCS Ha HECKOJBKO MAJIbIX TpyIin. Majblie Irpymnbl, B KoJudecTBe 4-5
YeNoBeK, (OPMHUPYIOTCS IO HKEJTAHUIO CTYAEHTOB. Mallble IpylIbl 3aHUMAIOT OIPEIeIEHHOE
MPOCTPAHCTBO, YAOOHOE /Ui 00CYKI€HUS HA YPOBHE IPYIIIIHL.

IIpuMepHBIi CleHAPUH 3aHATHSA.

Tema MatrepuaJibHblii 0ajaHC.

MarepuaJjbHoe Kaptouku ¢ 3agauamu u Bonpocamu. CeKyHI0MED.

olecneyeHue

Coaep:xkanue CocTaBUTh OTBETHI HAa IOCTABJICHHBIE BOMPOCHI, PELICHHUE 3a/1a4H.

3aJJaHui

Opranusanus 1. CrynenTsl pa30ouBaOTCs Ha TPyMIbI 10 4-5 yenoBek. B kax o rpyrrme

Ha3HayaeTcs Tuaep (CruKep, KaruTaH).

2. BplnaloTcs KapTOUKH € 3aJja4aMy U OTIpeAeNsieTcs peryiaMeHT (He 6olee
45 MuHyT)

3. I'pynnbel oOMeHHMBAIOTCS KapToukamu. MakCHUMalIbHBIA Oaul ToJTyqaeT
IpyIlIa, 3aTpaTUBIlas HAMMEHbIIIEE BpEMsI Ha pelIeHUE ABYX 3a/1ay.

HUrorn Omnpenenenve TeM, KOTOpble HEOOXOAUMO TMMOBTOPUTH WU  HU3YYUTh.
BricTaBneHue OLIEHOK.

Pazoen 2. Mamepuanvnoiii 6ananc XTI1

3aoaua 9.

[Ipn anxkumupoBanun OeH3o0da ATWiIeHOM obpasyercs 1000 kr »TwinbOenzoma u 15 kr

TUATHIOeH30Ma. [ YBeTUYEeHUS CEIEKTUBHOCTH OCH30IT MOJaeTCs B TPEXKPATHOM U30BITKE OT

crexuoMmerpuueckn HeoOxomumoro. CrerneHp 4YHMCTOTHI OeH30ma 98,5% mMmacc. B JTuiieHE

conepxutrcs 2% 00. sTana. OnpenenuTh: CTENEeHb MPeBpalieHus O0SH3071a U CEJIEKTUBHOCTh 110

OeH30:1y; pacXoHble KOAPGUIMEHTHI IO ChIphI0. COCTaBUTh MaTepUalibHBIN OallaHC TIpoIiecca.

[leneBas peakuus — MOJTyYCHHE STUIOCH30A:
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CsHe + C2Hs> CsHsCoHs
[ToGouHas peakiyst — MoryuyeHue JUITUIOCH301a:
CeHg + 2C2H4> CsHa(C2Hs)o
Bonpocuwi:
1. OnauM U3 crocOoOOB CHIDKEHHS PACXOIHBIX KO3 (UIIMEHTOB SBIISETCS MCIOIb30BaHUE OoJiee
YHCTOTO CHIPbS, YKQKUTE €Ille TP CrIoco0a CHUKEHHSI PACXOJHBIX KOA(PPHUIIUEHTOB.
2. Ecnu Ha BBIXOJE M3 PEaKTOpa B PEAKIIMOHHOM CMECH OTCYTCTBYIOT MCXOIHBIE BEIIECTBA, TO
CTENEHb NPEBPALLEHUS paBHA - ?
3. IlpuBenere MaTeMaTHYECKyl0 3aBUCHMOCTh BBIXOJA IO IEJIEBOMY MPOJAYKTY OT
CEJIEKTUBHOCTU ¥ KOHBEpCUU?

3aoaua 10.

[Tpu ATKUIIMPOBAHUHT METaHOIa  HW300yTHIICHOM obpazyercs 740 KT
meTmiTpetOyTriioBoro s¢upa (MTBD). Pacxonusiii koaddunment mzobyrunena 0,9 kxr va 1 kr
MTBED, crenenp nmpeBpamieHusi u300yTuieHa paBHa 1. OmnpenenuTs: KOJTHMYECTBO
NPEBPALICHHOTO METaHoJa; 00pa30BaBLIMXCS TUMEPOB; CEJIEKTHBHOCTH IMPOIECCa, PAaCXOIHbIC
KO3(DPUITUEHTHI 1O CHIPHIO.

Lenesas peakuus — nonyuenne MTED:
i-C4Hg + CH30H - CsH.0
[ToGouHast peakuus - MoyuYeHHe JUU300yTHUIICHA:
2 1-C4Hg=> CsHis
Bonpocuwi:
1. Kako#t u3 ko3 puiineHToB 00JbIIE TECOPETUIECKUN UITH TPAKTUUECKUNA U TTOYeMy?
2. Eciu Teopernyeckuii pacxonHblii koadduiment paseH 0,83, a CENEKTHBHOCTh U CTENECHb
npespaienus 0,85 u 0,9 cooTBETCTBEHHO, ChIpbe UMeeT 5% mpHUMecel, U OTCYTCTBYIOT ITOTEPH,
YeMy paBeH MPaKTHUECKUH pacxoIHblid K03 duument?
3. metoTcst i1 moOOYHBIE PEaKIMK, €CIu CeIeKTUBHOCThL paBHa 0,80, a cTeneHb MpeBparieHus
0,60? Kakoe KOTMYECTBO CBHIPhSl M3PACXOJ0BAJOCh Ha IIENIEBYI0O M MOOOYHYIO pEaKLUH, €CIH
Bcero nmogano 10 KMOJIb UCXOIHBIX BEIIECTB?

3aoaua 12.
IIpu rugparanum wu3olOytuiena obpaszyerca 120 kr tpumermikapounona. CeneKTUBHOCTD
npouecca 98%, koHBepcust uzo0ytuieHa 99%. MonbHOe COOTHOIIEHHE H300yTHIJIEH: BOJa
paBHO 1:2. OmpenenuTh: KOJIMYECTBO MPEBPALICHHON BOABI; pacxogHble KO3()(UIMEHTHI IO
CBIPBIO.
Lenesas peakuus — noxyyenne TMK:
i-C4Hg + H2O - C4H;00
[ToGouHast peakuys - MoyuYeHHe JUU300yTHUIICHA:
2 1-C4Hg=> CsHis
Bonpocuwi:
1. Kakue pusnueckne mporeccrl MpOTEKalOT B peakTope
2. YKa3aTh INOCIEI0BAaTEIbHOCTh MPOTEKAHUS XMMHUKO-TEXHOJIOIMYECKOTro mpolecca (1o mepe
npeoOpa3oBaHrs HCXOIHBIX BEIIECTB C II€JIEBBIE MPOAYKTHI): XUMHYECKOE IpeBpalleHUe,
pa3zeneHue peaklimOHHOM Macchl, epepadoTka moOOYHBIX MPOYKTOB, MOATOTOBKA PEareHTOB.
3. OT Kakux MapamMeTpoB TEXHOJOTHYECKOTO IMPOIEcca 3aBUCUT MPAKTUYECKHI PACXOIHBIN
K03 ppunmeHT?

3aoaua 13.

[Ipu rugparammu okucu dTHieHa oOpasyercs 250 kr stuneHraukois. CeneKTUBHOCTH
MpEBpalllCHUs] OKUCH 3TUJIEHa B MOHO3TWICHINIMKONIb 98%, cTemnmeHb MNpeBpalleHus OKUCU
stwiieHa 1. MoJibHOE COOTHOIIIEHHE OKHUCH 3TWieHa: Boja paBHO 1:18. CocTaBUTh MOJIBHBIA U
MacCOBBIN MaTepHaIbHBIN OaNaHC; ONMPEASIUTh pacXoJHble K03()(GULIMEHTHI 1O CHIPHIO.
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[leneBas peakiusa — noixyuenne MOI™:
C2H40 + H,O 2 C2HeO2
[To6ounas peakuus — nomydenue 21
C2HeO: + C2H40 =2 C4H1003

Bonpocnwi:
1. B KkakoM ciyyae TMpaKTHYECKUH pacXoIHbId KOI(DOUIUEHT MOXKeT ObITh paBeH
TEOPETUYECKOMY?
2. Ecnu HemnpeBpalleHHOE HCXOJHOE CBHIPhE JIETKO OTHENSAETCS OT LEJEeBBIX U MOOOYHBIX
MPOIYKTOB, TO JIsl CHUYKEHUS PACXOJHBIX KOO(PPUIIMEHTOB yBEINYEHNE KAaKOTO U3 MTOKa3aTelei,
B XUMHYECKOM peakTope, OyaeT Ooiee BaKHBIM — CEJIEKTUBHOCTH M KoHBepcusa? [louemy?
3. Eciu mpu yBelIMUYEHUU CTENEHU MPEBPALICHUS BBIXOJ MO LEJIEBOMY IPOAYKTY OCTaeTCs
HEM3MEHHBIM, KaK U3MEHSETCSl CEIEKTUBHOCTb.

Kpurtepun onenku:

ouHas ¢.o. OYHO-3a04HAsL ¢.0. 3aounas /3. BO ¢.o.
1l cemecmp 1V cemecmp IV/II cemecmp
Ne 3agaun | Gayuibl Nesagaun | Oayuisl Neszagaun | Gasuibl
No min-max min-max min-max
Pabora B maibIx 9 3-6 9 3-6 9 3-5
rpynmnax 10 3-6
by 12 3-6
«MarepuanbHbie 12 3-6
Oanancer XTI» 13 3-6
HUTOI'O: 12-20 12-20 3-5

Cemectp 4 (ounas ¢.o.), S (ouHO-3204Has1, 3204HasA (.0.)

Pa3zoen 3. Tepmoounamuueckuti ananuz XTI

3aoaua 20.

1. Omnpenenuth SHTANBINIO XUMHUYECKOM peakUWd MpH CTAHJAPTHBIX YCIOBHSX; IPHU
temrnepatypax: 300, 400, 500 K (mpuHATh, 4YTO SHTAIBIUS MPOLIECCA U TEIIOEMKOCTh 3aBUCST
OT TeMIEePaTyphl).

2. Omnpenenutb KOHCTAHTY pAaBHOBECHS [UJIsi JAHHOW pEakUUd TpH YKa3aHHBIX BBIIIE
TEeMIEpaTypax, ONPeaeIUTh ONTUMAIILHYIO TEMIIEPATYPY.

3. Onpenennuth paBHOBECHBIM COCTaB peakLUU, €CIU NPUHATH, YTO - PEaKLMs MPOTEKAET B
U7eabHbIX YCIOBUIX U MOJUUHSIETCS 3aKOHY Payrs:

- IpU ONTUMAJILHOM TeMIepaType U JaBlieHuu 1 aTm.;

- IpY ONTUMAJILHOU TeMIIEpaType U AaBJICHUH S5 aTM.;

- IIpH pa30aBICHUH UHEPTHHIM ra3oM B KosimdyecTBe 10 KMOIb.

Peakuus — neruapaTanuu 3TaHojA!

C,H40OH - C;H4 + H2O

[TpennoXuTh oONTUMaJIbHBIE YCIOBUS MpoOLEcca: ONTUMAJIbHYIO TEeMIIepaTypy, HaBlICHUE,
pa3baBieHIEe HHEPTHBIM ra3om?

Bonpocnwi:

1. I'padpuuecku mponILTIOCTPUPOBATH MIPOTEKAHUE IK30- U SJHJOTEPMUUYECKUX PEaKIIHii

2. ChopmynupoBats npuniun Jle-Illatense

3. ChopmynrpoBaTh 3aKOH JIEHCTBYIOIIMX MacC

4.Iloka3aThb KakuM O00pa3oM BIMSIET TeMmIepaTypa Ha HaNpaBlIeHUE CaMOMPOU3BOIHHOIO
npoTeKaHus 00paTUMOro XUMHUYECKOTO Ipoliecca
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5. Ilokazath kakuM 00pazoM BiuUseT oOllee /aBjieHHE Ha HAIpPaBJIEHHUE CaMOIIPOU3BOJILHOTO
MPOTEKaHUsT 00PaATUMOT0 XUMHUYECKOTO TpoIiecca.

6. [laiiTe onpeneneHre NOHATUIO YHTAJIBIINS XUMUYECKOU pEAKIIUH.

7. laiiTe onpeneneHue NOHATUIOOHTPOIINS XUMUUECKON PEaKLIUH.

3aoaua 21.

1. OnpenenuTs SHTANBIUI0 XUMUYECKOW pEaklUMH MPU CTAHJAPTHBIX YCIOBUAX; IMPHU
temriepatypax: 300, 400, 500 K (mpuHATH, 4TO SHTAIBIHUS MPOIECCa W TEIIIOEMKOCTh 3aBHCST
OT TEMIIEPATYPHI).

2. OnpenenuTh KOHCTAHTY PaBHOBECHS I JAHHOM pEaKUUU NPHU YKA3aHHBIX BBIIIE
TEeMIIepaTypax, ONMPEACIUTh ONTUMAIIBHYIO TEMIIEPATypy.

3. Onpenenutsh paBHOBECHBIM COCTaB PEAKIUM, €CIIU MPUHATH, YTO - PEaKIUs MPOTEKAECT
B UJICAIbHBIX YCIIOBUSIX U MOAYUHSIETCS 3aKOHY Pays:

- IpY ONTUMAJILHOW TEMIEpaType U IaBJIeHUU 1 aTM.;

- [P ONTUMAJILHOU TEMIIEPATYPE U JABICHUHU 5 aTM.;

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

Peakuust — ankunupoBaHus OEH30J1a YTHIICHOM:

C2Hs + CeHe> C2HsCsHs
[IpemnoxuTh ONTUMANbHBIE YCIOBUS IIpoliecca:
pa3baBieHre HHEPTHBIM ra3oM?

Bonpocuwi:

1. YpaBuenne ['nu06ca. J[arh aHaM3 W MPUBECTH BCE BO3MOXKHBIE CIIy4aW CaMOIIPOU3BOJHLHOTO
MPOTEKAHUsI XUMUYECKOTO MTpoliecca.

2. JlaiiTe ompeneneHHe W MAaTEMAaTHYECKOE BBIPAKECHHE IMOHATUIOM300apHasi KOHCTAHTa

ONTUMAJIbHYIO TEMIIepaTypy, MAaBJICHUE,

paBHOBECHS XUMHUUYECKOT0 IIpoLecca.

3. IlpuBeiuTe MaTeMaTUYECKyIO 3aBUCUMOCTh H300apHON U M30XOPHOI KOHCTAHTHI PABHOBECHS.
4. JlaliTe ompeneneHWE W MAaTEMaTHYECKOE BBIPAXEHHE IIOHATHUIO M30XOpHAs KOHCTaHTa
paBHOBECHS XUMHUYECKOT0 IIpoLecca.

5. IlpuBenurte 3aBUCHUMOCTb KOHCTAaHTBI PAaBHOBECUS OT TeMmmeparypbl. Ilokaxkure, yto mis
9K30TEPMHUUYECKOTr0 IIPOLECCa CHUKEHUE TEMIIEPAaTypbl IPUBOJUT K CMEIICHUIO PABHOBECUS B
CTOPOHY IPOAYKTOB PEAKIIHH.

Kpurtepun onenku:

ouHas @.o. OUYHO-3A0YHAs .0. 3aounasn /3. BO g¢.o.
IVcemecmp V cemecmp V/ 1V cemecmp
Ne 3apaun | OayuIsl Nesagaun | Oayuisl Neszagaun | Gasmibl
No min-max min-max min-max
PaboTta B Mmanbix 20 3-5 20 3-5 20 3-5
rpynmnax 21 3-5 21 3-5
«TepmoaHaMHYECKUI
anamu3 XTID»
HUTOI'O: 6-10 6-10 3-5
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HwxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

KoMnuiekT 3aqannii 111 KOHTPOJIbHBIX padoT
o nucrumiHe 51.0.25 «Teopust XUMHKO-TEXHOJIOTHUECKUX IIPOLIECCOB)

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

KOHTPOJIbHA PABOTA Nel

JInst BBITIOJTHEHMS TIpeUIaraeTcs 8 3ajaHuil, pa3IuyHOM CI0KHOCTH. 3aJlaHUE PACCUUTAHO
Ha 2 akajgemMu4eckux Jaca (1,5 gaca).
3aoanue 1. OmauM U3  CMOCOOOB CHIDKCHHS DPACXOAHBIX KOA(DMHUIIMEHTOB SBISETCS
UCIIOJIb30BaHUE 0O0J€e YHCTOTO ChIPhs, YKQXKHUTE €lle TPU CIOoco0a CHIKEHUS PaCcXOHBIX
K03 PHUIIHEHTOB (OTBET apryMEHTHUPOBATBH):
3adanue 2. Yka3aTb IOCJIEN0BATEIBHOCTh NMPOTEKAHMSI XMMHMKO-TEXHOJIOIMYECKOIo Ipolecca
(mo wmepe mnpeoOpa3oBaHUS HMCXOIHBIX BEIIECTB C IIENIEBbIE MPOAYKTHI): XHMHUYECKOE
IpeBpalleHue, pas3JeicHue pEeaklMOHHOM Macchl, mepepadoTka MOOOYHBIX MPOIYKTOB,
MOJIFOTOBKA PEareHTOB.
3adanue 3. Kakoe 060py10BaHNE UCIIONB3YETCS HA CTAIMA XUMHUUYECKOTO MPEBPAICHUS
HCXOHOTO CHIPbS B IIEJI€BbIE POAYKTHI.
3aodanue 4. Jlavite onpenercHue 1 MaTEMaTHIECKOE BEIPAKEHHUE TIOHATHIO:
CreneHpb mpeBpaleHust UCXOAHOTO ChIPhS —
Ecnu Ha BbIXOZE M3 pPEaKkTopa B PEaKIMOHHOM CMECH OTCYTCTBYIOT HCXOJIHBIE BEIIECTBA, TO
CTETICHb MMPEBPAILICHHUS PaBHA -
3adanue 5. Jlaiite onpeneneHne 1 MaTEMATUYECKOE BBIPAKEHNE TIOHSTHIO:
WHTErpajibHas (TTOJTHAS) CETIEKTUBHOCTh —
NmeroTcss 71u  1OOOYHBIE peakIuu, eciau celeKkTuBHOCcTh paBHa 0,857 Yemy paBHa
CEJIGKTUBHOCTh, €CIIM BCEero mnpeBparuiioch 10 KMOIb HCXOJHOTO BEILIECTBAa, a IIEJIEBOTO
MPOJIyKTa 00pa30BaJIOCh 8 KMOJIb?
3adanue 6. Jlaiite onpeneneHne 1 MaTEMATUYECKOE BBIPAKEHNE TIOHSTHIO:
Teopernueckuii pacXoaHbIH KOAPPHUIMEHT 10 CHIPHIO —
[IpakTrueckuii pacxo HbIi KO3(GUIHEHT O CHIPHIO —
Kakoit u3 k03¢ puienToB 0oJbIle TEOPETUIECKU HITH MPAKTHUECKUI 1 moyemy?
Ecmu teopermveckuii pacxomHwiii kodd¢unueHnt paBeH 0,83, a CEIEKTUBHOCTh W CTEIMEHb
npespaiuenus 0,85 u 0,9 cooTBETCTBEHHO, ChIpbe UMeeT 5% mpHUMecell, U OTCYTCTBYIOT ITOTEPH,
YeMy paBeH MPAKTUUYCCKUN pacXOoaHbId K03 duiment?
3adanue 7. Jlavite onpenencHue U MaTEMaTHIECKOE BEIPAKCHHUE TTOHATHIO:
BrIxon no 1ieneBoMy NpoyKTy —
[IpuBenere MaTeMaTHYECKYIO 3aBUCHMOCTD BBIX0/1a 110 IIETICBOMY MPOAYKTY OT CEIEKTHBHOCTH

Y KOHBepcuu?
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3aodanue §.

(6apuanmli) Tlpu KaTaTUTUYECKOM OKHUCIICHUH METaHOJa KUCIOPOAOM BO3yXa Ha cepeOpsHOM
katanmzarope obOpasyercs 300 kr ¢opmanbaernna. CenekruBHocTh mpouecca 80%, cTemneHb
npespariennst Mmetanona 90%. Texawueckuii meranon coxepxut 10% muMeTwinoBoro agupa.
Onpenenuth: pacxoaHbie KOAPPUIUEHTHI 10 CHIPHIO; MPEIIOKUTH MEPOIIPHUSITHSI TIO CHIKEHUIO
pacxoHbIX K03 dunreHToB (000CHOBATH).

[leneBas peakus

CH30H + 0,5 O,>CH>0 + H20;

[ToGounas peakumst

CH30H + 1,5 02> CO; + 2H20;

(sapuanm?2)

[Ipu ankunupoBaHMM MeTaHOJIa M300yTUIEHOM oOpasyercss 840 Kr/d MeTHATPeTOyTHUIIOBOTO
apupa (MTBD). Pacxonusiii koadduuuent nzodyrunena 0,96 xr mva 1 xr MTBD, crenens
npeBpanienuss n300yTwieHa paBHa 1. OmnpenenuTh: KOJIMYECTBO MPEBPAIICHHOIO METaHOJa;
00pa3oBaBIIMXCS TUMEPOB; CEJICKTUBHOCTD MPOIECCA, PACXOIHBIE KOO (DHUITUEHTHI 1O CHIPHIO.
[leneBas peakus

i-C4Hsg + CH30H - CsHi.0 (MTBED)

[Mo6ounas peaxius

2 i-C4Hg> CgHi¢ (mumep n3o0yTHiieHa)

(6apuanm3)

CocTaBUTh MOJIBHBIM MaTepUalIbHBIN OaaHC.

Ha peaknuro ankunupoBanus OeHzona monmaHo 1054 kr stuneHa. MonbHOE COOTHOIIICHHWE
nogaHHbIX OeH3oi: stwieH = 2:1. CoxepkaHue OCHOBHOTO BEIIECTBA B TEXHUUYECKOM OCH30JIC
98% Macc. OTuieH OTCYTCTBYeT B MNpoayKTax peakuuu. CenekTHBHOCTh mpouecca 92%.
OnpenenuTts cTeneHb NpeBpalleHus peareHToB.

Ce¢Heo + CoH4>CHsCoHs;

CsHe + 2 CoH4>CsHs(CaHs)o;

(6apuanm 4)

OnpenenuTth CTENEHb MPEBPAICHUs PEareHTOB U CEJIEKTUBHOCTD PACXOI0OBAaHUS ITHIICHA HA
o0pa3oBaHNE OKHCH THIICHA U alleTalbJICTHI.

Ha peakmuto okucnenus nogano 150 kr texauyeckoro stwiieHa u 600 kr kuciaopoga. MosibHOe
COOTHOIIIEHUE MPOAYKTOB peakiuu paBHo OO : All = 13:1. YyecTh, 4TO OJTHO U3 MCXOIHBIX
BEIIECTB B NMPOJIYKTaX OTCYTCTBYET.

CoHs + 0,5 O = C2H40 (Oxwuch sTumeHa)

C2Ha + 0,5 O2 = C2H4O (AL)

Kpurepum oueHku:

Jlyist 09HOM, 0YHO-3209HOM POpMBI O0yUEHUS:

- MUHUMaIBHO 12, mMakcuManbHO 20 OGayyIOB 32 KOHTPOJIbHYIO paboty Nel (ecnm Bce OTBETHI
NpaBUJIbHBIC); 32 | HEMPaBWIbHBINM OTBET CHUMAETCI MUHUMYM 2 Oaa;

st 3aounotipopmbr o0yuennsi(3.BO nns mpoduns XTOB):

- MUHUMaNbHO 21, MakcumanbHO 35 OamioB 3a KOHTPOJbHYIO paboTy Nel (ecnu Bce OTBETHI
MpaBUJIbHBIC); 32 | HEMPAaBUWIBHBINA OTBET CHUMAETCSI MUHUMYM 3 Oasia;
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Cemectp 4(ounas ¢.o.), S(ouno-3aounas ¢.o.)

KOHTPOJIbHA S Ne2

s BeImonHeHus npeuiaraercs 13 3aganuil, pa3inuyHol CIOXKHOCTH. 3aJaHue pacCUUTaHOo Ha 2
akagemuueckux vaca (1,5 gaca).

3adanue 1. OgHUM U3 CIOCOOOB CHIKEHUS PACXOHBIX KO (PHUIIMEHTOB SBISETCS
UCIIOJIb30BaHUE 00JIEe YHCTOTO CHIPhS, YKAKUTE €Ile TPH CrIoco0a CHIKEHHS PACXOIHBIX
K03(PHUIMeHTOB (OTBET apryMEHTUPOBATH):

3aodanue 2. Jlavite onpenencHue 1 MaTEMaTHIECKOE BEIPAKCHHUE TIOHATHIO:

CremneHb IpeBpaIIeHNst HCXOJHOTO ChIPbs —

Ecnu Ha BIX0Jle U3 peakTopa B peaKIMOHHONW CMECH OTCYTCTBYIOT UCXO/IHbIE BEILIECTBA, TO
CTETIeHb MPEBPALICHUS PaBHA -

3adanue 3. Jlaiite onpeneneHne 1 MaTEMATUYECKOE BBIPAKEHNE TIOHSTHIO:

UHTErpaibHas (TOJIHAS) CENEKTUBHOCTD —

NmeroTcst 1 moOoUHBIE peaKLny, €CIIU CeNIeKTUBHOCTH paBHa 0,957 Uemy paBHa
CEJIEKTUBHOCTb, €CJIM BCETO MPEBPaTHIIOCh 10 KMOJIb HCXOJHOTO BEILECTBA, a LIETIEBOTO
MPOJIyKTa 00pa30BaIOCh 8 KMOJIb?

3aodanue 4. Jlavite onpenercHue U MaTEMaTHIECKOE BEIPAKEHHUE TMOHATHIO:

Teopernuecknii pacxo HbIH KOADPHUITUEHT IO CHIPHIO —

[IpakTrueckuii pacxoaHbIi KOA)PHUIIMEHT IO CHIPHIO —

Kakoit u3 k03¢ puienToB 0oJbIle TEOPETUIECKUN HITH MPAKTHUECKUI U Toyemy?

Ecnu Teopetnueckuii pacxonusiii ko3 duiment pasen 0,83, a CeNEKTUBHOCTD U CTETNICHb
npespauienus 0,85 u 0,9 cooTBeTCTBEHHO, ChIpbE UMEET 5% MpUMecel, U OTCYTCTBYIOT IIOTEPH,
YeMy paBeH MPaKTHUECKUH pacxoIHblid K03 duument?

3aodanue 5. Tloka3zaTh KakuM 00pa30M BIHSET TEMIIEpAaTypa Ha HAPaBIICHHUE
CaMOIIPOU3BOJILHOTO MPOTEKaHUSI 0OPATUMOT0 XUMUYECKOTO Mpoliecca.

3aodanue 6. Tlpu adKuIUpPOBAaHUHU METaHOJIA U300y THIIEHOM oOpaszyercs 940 kr/4
MetunTperoyTuinooro 3¢upa (MTED). Pacxoansriii koaddunuent nzodyrmiena 0,9 kr va 1 xr
MTBD, crenens npeBpaiieHus H300yTuiieHa paBHa 1. OnpenenuTs: KOJIMYeCTBO
IPEBPALICHHOT'O METaHOJa; 00Pa30BaBIINXCS IUMEPOB; CEICKTUBHOCTH MPOLIECCa, PACXOAHbIC
K03 PHILIUEHTHI 1O CHIPBIO.

Ienesas peakuus

i-C4Hsg + CH30H - CsHi120 (MTBED)

[To6ounas peakumst

2 i-C4Hg~> CgHi6 (qumep n300yTHIICHA)

3adanue 7. Jlavite onpeneiacHue MOHATHIO:

DOHTaAIBIUS XUMHUYECKON peakiuu —

PaccunTaTh SHTATBIMIO XUMHUYECKON PEAKLIMU aIKUIMPOBAHUS OEH30J1a STUIICHOM:

VYaCTHHKH PEaKIuK AHaemecrs, KJK/MOJIb a b*10° c*10°
STHIICH 52,36 11,32 122,01 -37,90
6eH3071 -161,27 -21,09 400,12 -169,87
TUIOEH301 29,83 -15,61 548,82 -220,37
a3oT 0 27,88 427 -

3aoanue 8. YTo moHUMAETCS O ITOHITHEM
AK30TEPMHUYUECKAS XUMHUYECKas pEaKius —
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SH/IOTEPMHUUECKAS XUMHUECKAs PEaKIus —
3adanue 9. I'paduuecku TpOUILTIOCTPUPOBATH MPOTEKAHUE K30 U IHAOTEPMUUYECKUX PEAKITU:
3adanue 10. JlaiiTe onpeeneHue moHsITHIO:

DHTPONUSI XUMUYECKON peaKkuu —

PaccunTarh SHTPONUIO XUMUYECKOH pEaKkIuy aTKHINPOBAHMS OCH30J1a STHIICHOM, €CIIH:

Y4acTHUKH peakuuu Seemecrs, Jk/Monb K
ITUIICH 219,45
OeH30II 269,20
THIOEH30II 360,45
a3oT 191,50

3aodanue 11. JlaiiTe onpeaeieHHe U MATEMAaTHYECKOE BBIPAKEHUE TTOHSATHIO:

N306apHast KOHCTaHTa paBHOBECHUSI XUMUYECKOI0 IpoLecca —

[IpuBenuTe MaTEMaTHYECKYIO 3aBUCUMOCTb N300apHOM M U30XOPHOW KOHCTAHTHI paBHOBECHS?
3adanue 12. Metonom TemkunHa — [lIBapriMana paccuuTaTth KOHCTAHTY PaBHOBECHS IIpoliecca
ANKHINPOBAHKS GEH3071a TUIIeHOM TIpu Temmneparype 350 °C:

CsHe + C2Hs < CsHsCoHs;

3adanue 13. PaccunTarh paBHOBECHBIN COCTaB peaKLMU M30MEPU3aLUU H-OyTaHa B U300y TaH:
Ycnosus peakiun:temneparypa — 250 °C;naBnenue - 1 atm.

YYaCTHUKH peaKIin AHgemecrs, Seemecrs a b*10° c*10°
kJ>x/Monb Jlx/Moms K

H-6yTtan -126,15 310,12 18,23 303,56 | -92,65

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

Bonsnoii nap -241,81 188,72 30,00 10,71 0,33

Kputepun onenkmn:
Cemectp 4(ounas ¢.o.), S(0uHO-3204HAas)
Jyist 09HO#,09HO0-3209HOI opM 00yUeHUSI:

- MUHUMaIBHO 12, mMakcuManbHO 20 OGayJIOB 32 KOHTPOJIbHYIO paboty Ne2 (ecnm Bce OTBETHI
NpaBUIbHBIC); 32 | HEMPaBWIbHBIM OTBET CHUMAETCSI MUHUMYM 2 Oana;
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HuxHexaMCKuli XUMHKO-TEXHOJIOTHYECKU HHCTUTYT ((puiian)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

KommniekT 3aiaHuii KOHTPOJIbHOI PadoThI /5 3204HOM GOpMBbI 00y4YeHUs
no qucuuruinHe 51.0.25 «Teopust XMMUKO-TEXHOJIOTHYECKUX MTPOIIECCOBY

BapuaHT KOHTPOJBHOTO 3a/JaHWs BHIOMpAETCS B COOTBETCTBUU C TOCIEIHEH MUQPPOH 3a4eTHON KHIDKKH
cryneHnra. [lepen TeM Kak MPHCTYNUTh K BBIOJHEHHWIO KOHTPOJBHOTO 33/JaHUS, CTYICHT IOJDKEH, IMOJB3YsCh
METOJMYECKUMH YKa3aHUSAMH, NpopadoTaTh peKOMEeHAyeMyro nureparypy. KoHTpompHas paboTa BBITOIHSETCS
OTIENBHO U MPENCTAaBIsETCS Ha Kadenpy sl peleH3npOoBaHs B HAMEUEHHBIC 110 TpaduKy CPOKH.

KontponbHast pabora odopmisiercs B TeTpaau. OTBEThI Ha BONPOCHL, YPAaBHCHHS PEAKIUI 3alMCBHIBAIOTCS
MOJTHOCTHIO. [IpON3BONIEHBIC COKpAIICHHS HE JOMYCKAKTCS, TAOIUIBI M PUCYHKH O(QOPMIISIOTCS B COOTBETCTBHH C
TpeOOBaHUSAMH, MPEIbIBIIEMbIMUA K odopmieHuro. [Io BceM BapuaHTaM JOJDKHBI OBITH MPHUBEICHBI YpPaBHECHUS
XUMHYCCKMX PEaKIUid U MOAPOOHOE peIIeHUE 3afad. B KOHIIE KOHTPOJBHOW pabOTHl MPUBOIUTCS CITHCOK
HCIIOJIb30BAHHOM JINTEPATYPHI.

Howmepa BonpocoB KOHTPONBHBIX 3a/IaHIH IPHUBEICHEI B TabHIIe:

ITocnennue naBe | Ne 3amanwmii ITocnennue  nBe | Ne 3amanmit

nudpsl 3a4eTHOM nupsl  3a4E€THOM

KHMKKH Cemectp 4 | Cemectp 3 KHIDKKH CTyZIeHTa | Cemectp 5 | Cemectp 4
CTyZCHTa 3a04. ¢.0. | 3a04. BO ¢.o. 3a204. §.0 3a04. 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 48,17

8 2,9,18 3,8,19 23 3,8,19 29,18

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 39,11 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

KonTtpomsasie 3amanus no kypey Teopus XTII cocrosr u3 nByxX THITOB 3ajaHuil. 3amanus | THHA - CTEXHOMETPHUSI U
kputepun ddpdextuBHoctr XTII; II — Tunma — tepmoguHamuueckne napamerpsl X111, paBHOBecHE XUMHYECKHX
peakiiii, pacyeT KOHCTAaHT PAaBHOBECHS U PABHOBECHBIX COCTaBOB, III — Tumna - MexaHn3Mbl XUMUUYECKUX PEaKIIHil.
3ananus [ Tumna.

CTexnuoMeTpruecKre COOTHOIIEHUS, TEXHOJOTHYECKUE MOKa3aTelId Ipolecca.

3anaya 1.

Ha peakuuto karanutuueckoro okuciaeHus nogaHo 100 Kr TeXHHUYECKOro 3TUJIEHA, €0 cTeneHb npeBpameHus 13%,
mpu 3TOM 00pa3oBajiock 3 Kr aueraibleruaa. TeXHHYecKHd JTwieH copaepxur 97% ortunena, 3% odrtaHa.

Omnpenenuts: 00beM MOJAHHOTO BO3IyXa, €CIU MPUHATH, 9TO B BO3AyXe comepxurcs 21% Kucimopona, ocTalbHOE
a30T; CEIEKTUBHOCTH MPOLIECCa U BBIXO/I LIEJIEBOI0 MPOAYKTa, pacXoaHble KO3 (HUIIMEHTHI MO CHIPBIO.
LeneBast peakiysi — OKACJICHHUE ITHICHA B STHICHOKCHUI!
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CHs + 0,5 O, C,H40

[ToOouHast peakys — OKUCICHUE YTHJICHA B alleTaIbICTH/I:

CHs+ 0,5 0.~ C,H40

3amaua 2.

IIpu xmopupoBanmn OeH3oma, obOpasyercs 30 xr xmopbOen3ona. CenekTHBHOCTH mporiecca 97%. MomsHoe
COOTHOILICHHE MCXOAHOHM cMech OeH3our: xyop paBHO 3:1. Texanueckuit 6eH3011 comepkuT 98% Macc. OCHOBHOTO
BELIECTBA; TEXHUUECKUI XJI0p comepxut 3% macc. npumecei.

Omnpenenuts: KOJIWYECTBO OOpa3yIOIIErocsi OUXJIOPOEH30J1a; CTENeHb NpeBpalleHus OEH30J1a; pacXOoaHbIE
K03((PULNEHTHI IO CHIPBIO. [IpeIosKUT MEPONPHUSITHS TT0 CHHXKEHHUIO PACXOIHBIX KO (HHIIUEHTOB.

LeneBas peakius — noyyeHne xJjiopoeH3ona:

Cg¢Hg + Cl,> C¢HsCl + HCl

TToGouHas peakuus — MOJy4eHHe TUXIOPOCH30Ia!

C¢Hg + 2Cl,> CeH4Cl, + 2HC1

3amaua 3.

IIpn ankunmpoBanmm OeH3oda HTwiIeHOM obpasyercs 1000 kr sTwibeH3ona m 15 xr gudTunOenzona. Jlms
YBEJIMYCHUS CEIEKTHBHOCTH OCH30J1 MOJACTCS B TPEXKPAaTHOM HM30BITKE OT CTEXHOMETPHYECKH HEOOXOIMMOTO.
Crenenp yncToThl OeH30ua 98,5% macc. B aTHiieHe conepxxutcs 2% 00. araHa. OnpenenuTh: CTENeHb NpeBpaleHus
0eH30J1a U CEJIEKTUBHOCTH 110 OEH30J1Iy; pacXOAHbIe KOI(Q(PHUIUEHTHI 110 CHIPHIO.

LeneBas peakiys — noyyeHne STHIOCH30a!

CsHg + CoHs4—> CsHsCoHs

[ToGouHas peakuust — NOJTy4eHHE TUITUIIOEH301a:

Ce¢Hg + 2C,Hs=> C6H4(C2H5)2

3amaua 4.

Ha peakuuio xmopupoBaHus dTHICHA MojaeTcs 56 Kr sTwieHa U 71 kxr xmopa. TexHmueckuit Xmop conepxut 2%
Macc. a3oTa (IpUMech), TEXHUIECKHH 3THIICH COAepKUT 5% 00. sTaHa. OnpenenuTs KOINIeCTBO 00pa3yomerocs
JIUXJIOPITaHa, CTENCHb MIPEBPAICHIS STIIICHA, PACXOAHBIC KOI(PPHUIIUEHTHI IO CHIPBIO.

C,H4 + Cl,=> C,H4Cl,

3anmaya 5.

Ilpu ankunmpoBaHuM MeTaHoNa W300yTWIeHOM oOpasyercs 740 kr mertwnTperOytmioBoro 3¢upa (MTBD).
Pacxonubiii koadduument nzobytunena 0,9 kr va 1 kxr MTBD, crenens mpeBpaiienusi U300yTnieHa paBHa .
OmnpenenuTs: KOJMYECTBO IIPEBPAICHHOIO METaHONa; 00pa30BaBIIMXCS JMMEPOB; CEJIEKTHBHOCTH Ipolecca,
pacxoaHbie KO3()PHUIIMEHTHI 11O CHIPBIO.

Ilenesas peakius — nomydenue MTBO:

i-C4Hg + CH30H = CsH;,0

IToGouHast peakuus - MOTydeHHE TUU300yTHUIICHA:

2 i—C4H89 C8H16

3anaya 6.

[Ipu xatanuTHYECKOM OKHMCIIEHMH METaHOJIa KHCIOPOJIOM BO3/1yXa Ha cepeOpsiHOM KaTaiu3zarope oopasyercs 300 xr
tdbopmanpaeruna. CenekTuBHOCTh mporecca 80%, cremneHs mnpeBparieHus Metanosna 90%. TexHudeckuid MEeTaHOJI
conepxut 10% numermnoBoro s¢upa. OnpenenuTs: KOJIMYECTBO MOJaBaEMOI0 BO3/yXa; KOJUYECTBO MCXOHBIX
BEILECTB U MPOIYKTOB PEaKlny; pacxo Hble KO (UIMEHTHI IO CHIPBIO; MPEATIOKUTH MEPONPUSTHS IO CHIDKCHHUIO
pacxoaHbIX ko3 dunrenTos (060CHOBATD).

LemneBas peakuus — noxydeHue Gpopmaibaernaa:

CH;0H + 0,5 0,~>CH,0 + H;0;

[TobouHast peakys — peaknus MOTHOTO OKHUCICHUS:

CH;0H + 1,5 0,>CO; + 2H,0;

3amaya 7.

IIpn rupparanun u3o0yTHieHa obpasyercs 120 kr tpumernnkapOunosa. CenekTHBHOCTH Tpouecca 98%,
KoHBepcus n3o0yTiiaeHa 99%. MonbHOe COOTHOLIEHHE M300YyTHJICH: Boja paBHO 1:2. OmpenenuTh: KOJIUYECTBO
NPEBPAIICHHON BOJBI; PacXoAHbIe KOO (UIIMEHTHI 10 CHIPBIO.

IeneBas peakuus — nonydyenue TMK:

i-C4Hg + H,O = C4H; 00

IToGouHast peakuus - MOTydeHHE TUU300yTHUIICHA:

2 i—C4H89 C8H16
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3anaya 8.

[Ipu runpartarwm okucH THiieHa obpasyercs 250 Kr 3THiIeHTIHKOIA. CeeKTHBHOCTD MPEBPAIICHIS OKUCH STHIICHA
B MOHOJTHIJICHTIHKOIb 98%, cTenmeHp MpeBpamieHust OKUCH dTmieHa |. MolbHOE COOTHOIIEHHE OKWCH STHIICHA:
Boga paBHO 1:18. CocTaBUTh MOJBHBIM W MAacCOBBIH MaTepUaNbHBIA OalaHC; OMNPENeIUTh pPaCXOIHbIE
KO3 (HUITUEHTHI TIO0 CHIPHIO.

Ilenesas peakust — momydeHue MOI:

C,H40 + H,O = C,H0,

[ToGounas peakuust — noyuenue J91:

C,HO, + C.H40 2 C4H 1005

3anmaya 9.

Ipu neruapatanuu MetundeHwikapouHona obpasyercs 1500 kr crupona. CenekruBHocTh mpouecca 0,83,
KoHBepcHus MeTwidenunkapounona 71%. C 1enplo yBENMMYEHHS BBIXOJA IIEJIEBOTO IPOAYKTa HAa CTaIHIO
XUMHYECKOTO TPEBPAIICHUS HCXOMHOE CHIPhE TOAAETCS B CMECH C BOISHBIM MapoM. MaccoBoe COOTHOIICHHE
MO®K: Bomsuo#t map 1:4. CocTtaBUTh MOJBHBIH M MacCOBBIH MaTepHalbHBIH OamaHc. ONpenennuTh: KOJIUIECTBO
MIPEBPAIICHHOHN BOJBI; pacxoHbIe KO3 (UIIHEHTHI IO CHIPHIO.

LeneBast peakuus — NOTy9IEHHE CTUPOIIA!

CsH100 2 CgHg+ H,O

[ToGouHas peakuust — noxy4eHue aneTopeHoHa:

CsHi100O 2 CgHO + H,

3angaya 10.

Ha peakuuio katamurudeckoro okucieHus nojgano 15 000 Kr/4 TEXHUUECKOTO 3THIICHA, €r0 CTEIEHb IPEeBPaICHUS
13%, mpu 3ToM obpaszoBanock 1200 kr/4 ameranmpaeruna. TeXHUYECKHN 3TUICH COACPXKHT, % Macc: aTHieHa- 98,
stana- 2. OnpenenuTsh: 00bEM ITOJAHHOTO BO3IyXad, €CIH NPHHATH, YTO B BO3Oyxe comepxkutcs 20% kuciopona,
OCTaJIbHOE a30T; CEJIEKTUBHOCTH IPOIECCa W BBIXOJ IIEJIEBOTO MPOIYKTA, pacxXogHbIe KO3(P(HUIMEHTH MO CHIPBIO.
CocTaBUTh MOJHLHBI U MacCOBBII MaTepHaIbHBIN OanaHc.

LeneBas peakius — OKHCICHNE STHIICHA B dTHJICHOKCHI:

CHs + 0,5 O, C,H40

IToOouHast peakiys — OKUCICHUE ITHIICHA B alleTaIbICTUI:

CHs + 30,2 2CO;, + 2H,0

3ananus 11 Tuna.

PaBHOBecHe XUMHUECKUX PEAKIIUI, PACYCT PABHOBECHBIX COCTABOB.

3amada 11.

1. OnpenenuTh SHTAIBIUI0 XUMHUYECKON peakilny MPH CTaHAAPTHBIX YCIOBHSX; MpH Temnepatypax: 300, 400, 500
K (mpuHATE, 9TO SHTAIBIHA IPOIECCa U TEIIIOEMKOCTE 3aBUCST OT TEMIIEPATYPHI).

2. OmpenenuTh KOHCTAHTY PAaBHOBECHS Ul NAHHON pPEeaKkIWU NMPH YKAa3aHHBIX BBIINIE TEMIIEPAaTypax, ONMpeaeiTUTh
ONTUMAJIFHYIO TEMIIEPATYPY.

3. OnpenenuTh PaBHOBECHBII COCTaB PEAKIIMH, €CJIA MPHHATH, YTO - PEAKIHS MPOTCKACT B UACATBHBIX YCIOBUIX H
MOUUHSCTCS 3aKOHY PayJis:

- P ONTUMAITLHOW TEMIIEPaType U JaBICHUU | aT™M.;

- P ONTUMAITLHOW TEMIIEPAType U JABJICHUU 5 aTM.;

- Ipu pa30aBICHUU HHEPTHBIM T'a30M B KojudecTBe 10 KMOJb.

Peakmns — ruapupoBaHne 3THJICHA!

CoHy + Ho> CoHg

[IpemmoXxuTh oNTHMAaNFHBIE YCIIOBHS TPOLECCa: ONTUMAJIBHYIO TeMIEpaTypy, AaBlIeHHE, pa30aBICHNE WHEPTHBHIM
razom?

3amada 12.

1. OnpenenuTs SHTATBINIO XMMUYECKON peaknuu MpH CTAHAApTHBIX YCIOBUSX; Ipu Temnepatypax: 300, 400, 500
K (npuHSATB, 4TO SHTAIBIHS MPOIECCA U TEIFIOEMKOCTh 3aBUCST OT TEMIICPATYPHI).

2. Onpenennts KOHCTAHTY PAaBHOBECHs UIS JAHHOW PEaKIMH NPU yKa3aHHBIX BBIIIC TEMIEPATypax, OMPEICIIUTh
ONTUMAIILHYIO TEMIICPATYPY.

3. OnpenenuTh PaBHOBECHBII COCTaB PEAKIIMH, €CJIA MPHHATH, YTO - PEAKIIHS MPOTCKACT B UACATHHBIX YCIOBHUIX H
MOTUUHSACTCS 3aKOHY Payis:

- TIPH ONITUMAJIEHON TeMIIepaType U AaBICHAU | aTM.;

- IpY ONITUMAJILHOM TEMIIEpaType U JaBJICHUU 5 aTM.;
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- IIpu pa30aBIeHUH HHEPTHBIM I'a30M B KoiudecTse 10 KMOJIb.

Peakuus — neruaparanuu 3TaHOIA:

C,H4OH = C,H; + H,O

[IpennoxuTe onTHMaNbHEIE YCIOBHUS HpOLECCa: ONTHMANBHYIO TEMIIEpaTypy, JaBICHUE, pa30aBIeHHE WHEPTHBIM
razom?

3agaya 13.

1. OnpenenuTs SHTATBINIO XMMUYECKON peakuuu MpH CTAHAAPTHBIX YCIOBUSX; Ipu TemnepaTypax: 300, 400, 500
K (npuHATB, 4TO SHTAJIBINS MTPOLIECCa U TEIUIOEMKOCTh 3aBHCST OT TEMIIEPATYPBI).

2. OnpenenuTs KOHCTAHTY PAaBHOBECHS JUIsl JAHHOW peakIMM NpHU yKa3aHHBIX BbIIIE TeMIEpaTypax, ONPeneNuTh
ONTUMAJIbHYIO TEMIIEPATYPY.

3. OnpenenuTth paBHOBECHBII COCTaB PEAKLIMHU, €CJIU MPUHATH, YTO - PEAKLHUS MPOTEKAET B UICATIbHBIX YCIOBUIX U
HNOAYMHACTCS 3aKOHY Payus:

- IIpY ONTHUMAaJBHON TEMIEpaType U JaBICHUH | aTM.;

- IpY ONITUMAJILHOM TEMIIEpaType U JaBJICHUU 5 aTM.;

- IIpu pa30aBICHUN HHEPTHBIM ra30M B KoiaudecTse 10 KMOIb.

Peakuust — ankuanpoBaHus O€H3071a STHICHOM:

CyH4 + CeHe=> C,HsCsHs

[IpennoxuTh onTHMalbHBIE YCIOBUS HpOLEcca: ONTHMANBHYIO TeMIIEpaTypy, JaBleHUE, pa3daBIeHHE WHEPTHBIM
razom?

3ajgaua 14.

1. OnpenenuTs SHTATBINIO XMMUYECKON peakluu MpH CTAHAAPTHBIX YCIOBUSX; Ipu TemnepaTypax: 400, 500, 700
K (mpuHATB, 4TO SHTAIBNUS MIPOLECCA U TEIUIOEMKOCTh 3aBHCSIT OT TEMIIEPATYPBHI).

2. OnpenenuTh KOHCTAHTYy PAaBHOBECHS Ul JAHHOW PEaKIMM NPH YKa3aHHBIX BBIIIE TEMIICpaTypax, ONPEEIHTh
ONTHMAJIbHYIO TEMIIEPATYPY.

3. OnpenenuTb paBHOBECHBIN COCTAB PEAKINH, ECIIM MPUHSTH, YTO - PEAKIHSA MPOTEKACT B HICATBHBIX yCIOBHAX U
HOAYMHACTCS 3aKOHY Payus:

- IpU ONTUMAIILHOU TeMIIEpaType U AaBI€HUU | aT™M.;

- IpU ONTUMAJILHOU TEMIIEPaType U AABIECHUU 5 aTM.;

- IIpu pa30aBIeHUH UHEPTHBIM I'a30M B KoiaudecTse 10 KMOJIb.

Peaknus — neruapupoBaHus MpomnaHa:

Cs;Hg~> CsHg + Hs

[IpennoxuTe oNTHMaIbHBIE YCIOBHUS HpOLECCa: ONTHMANBHYIO TEMIIEpaTypy, JaBICHUE, pa30aBIeHHE WHEPTHBIM
razom?

3agaya 15.

1. OnpenenuTh SHTATBIUI0 XUMUIECKOW PEakuy MPY CTAHJAPTHBIX YCIOBUAX; MpH TeMrepaTtypax: 550, 750, 1100
K (mpuHATB, 4TO SHTAIBNUS MPOLECCA H TEIUIOEMKOCTh 3aBHCSIT OT TEMIIEPATYPBI).

2. OnpenenuTs KOHCTAHTY PAaBHOBECHS JUIsl JAHHON peakIMM NpHU yKa3aHHBIX BBIIIE TEMIEpaTypax, ONPeneluTh
ONTUMAJIbHYIO TEMIIEPATYPY.

3. OnpenenuTth paBHOBECHBII COCTaB PEAKLIMHU, €CJIU MIPUHATH, YTO - PEAKLHUS MPOTEKAET B UICATIbHBIX YCIOBUIX U
NOJUUHSETCS 3aKOHY Payms:

- IpU ONTUMAJILHOU TeMIIEpaType U AaBI€HUU | aT™M.;

- IpY ONITUMAJILHOM TEMIIEpaType U JaBJICHUU 5 aTM.;

- IIpu pa30aBIEHUN HHEPTHBIM ra30M B KoiaudecTse 10 KMOIb.

Peaxums — mapoBast KOHBEPCHS METaHa:

CH4 + H,O -> 3H, + CO

[IpennoxuTe oNTHMaIbHBIE YCIOBHUS HPOLECCa: ONTHMANBHYIO TEMIIEpaTypy, JaBICHUE, pa30aBIeHHE WHEPTHBIM
razom?

3ajgaua 16.

1. OnpenenuTs SHTATBINIO XMMUYECKON peaknuu MpH CTAHAApTHBIX YCIOBUSX; Ipu TemnepaTypax: 300, 400, 500
K (npuHATB, YTO SHTAIBNUS MTPOLIECCa M TEIUIOEMKOCTh 3aBHCST OT TEMIIEPATYPBHI).

2. OnpenenuTs KOHCTAHTY PAaBHOBECHS JUIsl JAHHOM peakiUM NPHU yKa3aHHBIX BbIIIE TeMIEpaTypax, ONpeneNuTh
ONTHMAJIbHYIO TEMIIEPATYPy.

3. OnpenenuTb paBHOBECHBIN COCTAB PEAKINH, ECIIM MPUHSTH, YTO - PEAKIHSA MPOTEKACT B HICATBHBIX yCIOBHAX U
HOAYMHACTCS 3aKOHY Payus:
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- IPY ONTUMAITLHOW TEMIICPaType U JaBICHUU | aT™M.;

- IpY ONITUMAJILHOM TEMIIEpaType U JaBJICHUU 5 aTM.;

- TIpH pa30aBICHNN HHEPTHBIM T'a30M B KojmdecTBe 10 KMOIb.

Peakmns — ankniaupoBaHus H300yTHIICHA METAHOJIOM:

CH;0H + i-C4Hs~> C4sH,OCH;

[IpemmoXxuTh oNTHMAaNbHBIE YCIOBHS TPOLECCa: ONTUMAIBHYIO TeMIepaTypy, AaBlIeHHE, pa30aBICHNE WHEPTHBHIM
razom?

3anmaya 17.

1. OnpenenuTs SHTATBINIO XMMUYECKON peakuuu MpH CTAHAAPTHBIX YCIOBUSX; Ipu TemnepaTypax: 300, 400, 500
K (npuHATB, YTO SHTAIBNUS MTPOLIECCa M TEIUIOEMKOCTh 3aBHCST OT TEMIIEPATYPBHI).

2. Onpenenants KOHCTAHTY PAaBHOBECHs UIS JAHHOW PEaKIMH NPU yYKA3aHHBIX BBIIIC TEMIEPATypax, OMPEICIUTh
ONTUMAJIFHYIO TEMIIEPATYPY.

3. OmpenienuTh PaBHOBECHBI COCTaB PEAKIINH, €CJIA MPHHATH, YTO - PEAKIHS MPOTEKAeT B UACATIHHBIX YCIOBHUAX H
MOJUUHSACTCS 3aKOHY Payrs:

- TIPH ONITUMAIIEHON TeMIIEpaType U AaBICHAU | aTM.;

- IpY ONITUMAJILHOM TEMIIEpaType U JaBJICHUU 5 aTM.;

- IIpu pa30aBJIeHUH HHEPTHBIM I'a30M B KoiudecTse 10 KMOJIb.

Peaxums — ankunupoBaHus 6€H30J1a IPOITUIICHOM:

Cs;Hg + CéHe=> C3H7CsHs

[IpennoxuTh onTHMalbHBIE YCIOBUS HpOLECcCa: ONTHMAIBHYIO TeMIlepaTypy, JaBleHUE, pa3daBiIeHHE WHEPTHBIM
razom?

3amada 18.

1. OnpenenuTh SHTATBIUI0 XUMHUECKON peakiiny MPH CTaHJAPTHBIX YCIOBHSX; MpH Temmepatypax: 300, 600, 800
K (mpuHATE, 9TO SHTAIBIHA IPOIECCa U TEIIIOEMKOCTh 3aBUCST OT TEMIIEPATYPHI).

2. OmpenenuTh KOHCTAaHTY PAaBHOBECHS UIS JAHHON pPEaKkIWU NPH YKAa3aHHBIX BEIINIE TEMIIEPAaTypax, ONMpeaeTUTh
ONTUMAJIFHYIO TEMIIEPATYPY.

3. OnpenenuTh paBHOBECHBIH COCTAaB PEaKLUH, €CIIM MPUHATD, YTO - PEaKlMs MPOTEKAET B MJICAJbHBIX YCIOBHAX U
HNOAYMHSCTCS 3aKOHY Payus:

- IPY ONTUMAITLHOW TEMIIEPaType U JaBICHUU | aT™M.;

- P ONITUMAITLHOW TEMIIEPAType U JABJICHUU 5 aTM.;

- IIpu pa30aBJIeHUH UHEPTHBIM I'a30M B KoiudecTse 10 KMOJb.

Peaknus — geruapupoBaHus H300yTaHa:

i-C4Hg=>1-C4Hs + Ha

[IpemmoXxuTh oNTHMAaNFHBIE YCIOBHS TPOLECCa: ONTUMAIBHYIO TeMIEpaTypy, AaBlIeHHE, pa30aBICHNE WHEPTHBHIM
razom?

3amanug 111 Trma.

MexaHU3Mbl XUMHUYECKHUX PEAKIIHH.
MexaHu3M peakly ONUCHIBAETCS CIECAYIOIIUMU YPaBHEHUSIMU:

C,H¢>2 "CH;

*CH; + C;Hs>CHy + "CoHs

*CHs=> CHy + HY

H* + Co;He> Ha + "CoHs

*Csz + *C2H59C4H10

*Csz + *C2H59 CoHy + CHs

BhIBECTH KHHETHYECKOE yPABHEHHE ISl 0OPa30BaHMS DTHIICHA
3aoaua 19.

BriBecTu knHeTHUECKOE YpaBHCHUC pAaCXOJA0BaHUA YIJICBOAOPOAA:
Cl, & 2C1*

Cl* + RH > R* + HCI

R*+ CI,>RCl + CI*

3aoaua 20.

BriBecTu KnHEeTHUECKOE YPaBHCHHEC pACXOJO0BAHUA IEPECKUCH 1A TPEACTABJICHHOTIO MEXaHU3Ma:
ROOR - 2RO*

RO* + SH - ROH + S*
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S* + ROOR - SOR + RO*
2S* > S-S
3aoaya 21.
. BBIBECTH KHHETHYECKOE YpaBHEHHE IS DEakiMu MpeBpalieHus HeoneHtana B u300ytwieH (CH3)4C >
H,C=C(CHj3),+ CHg;
MexaHu3M IIPeICTABIICH CIEAYIOENH CXEMO:
ko . .
(CH3)4C > C(CHz3)3 + CH3

* kl *
CH; + (CH3)4C > (CH3);CCH» + CHa

* k2 *
(CH3)3CCH2 > HzC:C(CH3)2 + CH;

* * ks

CH3 + CH} > C2H6
CIIMCOK PEKOMEHJIYEMOM JINTEPATY PbI
1. ITorexun B.M., [Totexun B.B., OCHOBBI T€OpHH XUMHYECKUX MIPOLIECCOB TEXHOJOTUU OPTaHUUYECKHUX BEIIECTB U
HedrenepepadoTku: YueOHUK [uist By30B, - CI16: XUMU3JIAT, 2005.-912 c.: ui.
2. Jle6enes H.H., Manakos M.H., IlIger; B.®., Teopust TeXHOIOTHUECKUX HPOLIECCOB OCHOBHOTO OPTraHUYECKOTo U
HeTeXMMHIIECKOTo cuHTe3a, M., Xumust, 1975.-478 c.: ni.
3. CvupuoB H.H., Bomxunckuit AWM., XuMudeckne peakTopbl B IMpHUMepax M 3ajadax: Y4ueOHOe mocoOwe s
BY30B.-2-¢ u31., iepepad.- JI.: Xummus, 1986.-224 c., wi.
4. Ctpombepr A.T'., Jlempuyk X.A., Kaprymunckas A.M. COopHHK 3a7ad 10 XMMYECKOW TepMOIMHAMHUKe: Y4eO.
mocoOue I XUM. U XHUM.-TexHoJI. crerl. By30B/ [lox pex. A.I.Ctpombepra.-2-e u3z., mepepad.-M.: Beicmr. mik.,
1985.-192 c., ni.

Kpurtepun onenku:

s 3aounoit /3.BO dhopm oOyuenus (cemecmp 4/3):

- MUHUMAaJIBHO 25, MaKCHUMaIbHO 42 0aJIoB 32 KOHTPOJIBHYIO padoTy (eCiii BCe OTBETHI IIPABMIIHHBIC); 32
1 HenpaBWIBHBIN OTBET CHUMaeTcs 2 Oanna;

(cemecmp 5/ 4):

- MUHUMaJIBHO 24, MakcuManbHO 40 0aJTOB 32 KOHTPOJIBHYIO pa0boTy (ecii BCe OTBETHI IIPABMIIHHBIC); 32
1 HenpaBWIBHBIN OTBET CHUMaeTcs 2 Oanna;
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HwxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

KoMmiekT TeM 1JIsl JOKJIA10B
no qucummimiae 51.0.25 «Teopyusd XUMHUKO-TEXHOJOTHYECKUX IIPOIIECCOBY

Cemectp 4 (ounas ¢.o.), S (ouHO-3204Has1, 3204HaA (.0.)

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

TeMbl JOKIIa0B:
Peakuuu HykIeopHUIBHOTO 3aMeEIIeHHs Y HACBIIIEHHOIO aToMa yriiepoja. 3aMelleHue
o tumny Snl.
Peakuuu HykaeopUIbHOTO 3aMeIIeHHs Y HACBIIIEHHOIO aToMa yriiepoja. 3aMelleHue
0 TUIy Sn2.
[Ipucoenunenue Mo ABOMHOMN yriaepoa yriiepoaHou cBs3u. [IprucoennHeHne raloreHoB
Y TAJIOT€HBOJIOPOJIOB K osie(huHaM.
[Ipucoenunenue 1o JBOWHOW yrjepol yriiepoaHod cBs3u. IlpucoenuHeHue mo
npasuily MapkoBHukoBa. [Ipucoennaenne npotus npasuina MapKOBHUKOBA.
[Ipucoenunenue mo ABOMHOW yryiepoJ yriepoaHoil cBa3u. Peaxumm I[Ipunexaena.
MexaHu3M 3MOKCUINPOBAHUS 0Je(UHOB HATKUCIOTAMHU U TUIPONEPEKUCIMH.
[Ipucoenunenue no JBOMHOM yIiiepo yriaepoaHou cBsa3u. ['uaparamus.
[Ipucoennnenue no IBOMHOM yriaepos yriepoaHou cBsi3u. O30HOIN3
[Ipucoenunenue 1O MABOMHOM Yriepoa YIVIEPOJHOM CBsI3U. MeXaHW3M peakiuu
rupupoBanus. Katanuzatopsl THIPHUPOBAHUS OJCPUHOB.
HyxneodunsHoe 3amMeleHMe y  HACHIIIEHHOTO aroMa yriepoja. BiwusHue
PacTBOPUTEIISL.
Peaknuu otmennenus. Mexanusm El.
Peakiuu otiernienus. Mexanusm E2.
Otmieruienre U 3amenieHue. BausHue akTHBUPYOIIKMX TPYyIIIL.
Krnaccudukanuss XUMHUYECKHX PEaKITHA.
[Ipoueccol okucnenus. TeopeTnueckue OCHOBBI, KaTaINu3aTOPbI
[Ipoueccsl ruapupoBanus. TeopeTuueckre OCHOBBI, KaTalTu3aToOPbl

Kpurtepun onenkn:

Jnist ouHOM POpMBI 00yUEHUS:

- MEHUMAaJILHO 6, MakcuMaiibHo 10 0amioB 3a JoKJIam.
J1st 04HO-3204HOM (POPMBI O0YUEHUS:

- MEHUMAaJILHO 6, MakcuMasibHo 10 0aioB 3a JoKJIam.
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HwxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

Komnuaekr 3ananuii PI'P
no qucummimiae 51.0.25 «Teopyusd XUMHUKO-TEXHOJOTHYECKUX IIPOIIECCOBY

Cemectp 3(ounas ¢.o.), 4(ouHo-3a04Has, 3a04uHas §.o.)

Bapuanr 1

3aganue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51eCO00pa3HO PUMEHSTh
B CJIy4ac MPOTCKAHUA PCAKIINK, OITMChIBACMON KNHCTUYCCKUM YPAaBHCHUCM!
m, ecmn  Caqo0=1kmons/M®;  Xy=04; k=1,1.
[lpuBecTH CpaBHUTEIBHYIO XapaKTEPHCTHKY PEAKTOPOB (IIOCTPOMTE XapaKTEPHCTHYCCKUC
rpaduku u3MeHeHus napametpos mporiecca: Cy, wa, X4) mus1 PUC-H u PMB-H.

3aganue 2

Ornpenerure 00beM a) PIC-H; 0) PIB-H,
HEOOXO/IMMBII TSl IOCTVDKEHUSI CTETICH! TIPEBPAIICHUS UCXOMHOro peareHta Xy =04 mpu NpoBEACHUN
peakimm 24— R+S, ecim Cao=1,1 kmomb/M®, k=1 M’/(kMoMbd), peareHThI MOJAIOT B PEAKTOp C
00BeMHBIM pacxofioM L= 11 m/a.

3amanue 3
B peakrope a) PUIC-H; 0) PIBH,
MPOBOJAT OOPATUMYIO PEAKIIHIO AL) p - Ompenemire o0beM peakTopa, HEOOXOZMMBIL st
%

k
2
JIOCTIDKEHUSI CTETICHH TpEBpalleHus], cocTaBisttoiieid 71% paBHOBECHOH, eci OOBEMHBIM Pacxon
v=11vM, k=01149", kh=0214".

3ananue 4
Onpenenure CTENEHU NPEBPAILIEHUS peareHTOB 4 U B Ha BBIXOJE U3
a) PUCH; 0) PUB-H,

o6bemom 0,5 M® mpu mposenenun peakuuu A+B — R+S, ecmu Ca0= Cgo0= 1,1 kMOTB/M>,
00BeMHEBIH pacxon v =5 M>/4, KOHCTaHTa ckopocTH k = 11 M*/(kMonb-u).

3amanue 5

OnpeJieyTe KOHIEHTPALIIO PeareHTa A Ha BBIXOJIE U3 POTOUHOTO PEAKTOPa HIIEATHHOIO CMEIIEHHs
oGbemoM 1,1 M, ecri 1t poBenieHnst peakimn A — R+S, KMHETHKa KOTOPO# OIMHCHIBACTCS YPABHEHHEM
wa=3-C"y, Tomator pearenT 4 ¢ HavambHOH KoHueHTpammed Cao=1,1 KMONE/M® M OOBEMHBIM
pacxoroM v=1M/g (TpadueckuM METOZIOM).

3aganue 6

B kackage PUC pasroro o6nema (Vi=1,1 M) IpoBOAAT peakuuio MepBOro MOpsIKa
A—R. Omnpenenure (aHAJTUTHYECKH) YHCIO CEKIUH Kackama Ui JTOCTHKEHUS CTEICHH
npesparmenns X = 0,9, ecnu 06beMubIi pacxon v= 1,1 M*/u, k=0,31 4!,
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3amanue 7

aHa peakuusi BTOporo nopsiaka 24 — R, KuUHETHMYecKoe YypaBHEHHE W=k -Cy
(k=3,1),xoneunas crenens npespamierns X,=0,81, C40=>5 (kMoms/M®). OnpenenuTs (rpaduyeckn u
AHAJMTHYECKH), CKOJIbKO BPEMEHH MoTpedyercst st poBeieHns peakuyy Bkackaae PUC-H, rae
BCE CEKIMU KacKkaJa WMEIOT OJMWHAKOBBIM o0beMm (V1 =V,=...=V,), 4To cpeaHee Bpems
npeObIBaHMS B KOKI0M U3 HUX paBHO 7; = 0,3 4aca (nn=n=... = ).

Bapuaur 2

3aganue 1
Kaxoii peakrop (PUC-H nnmu PB-H) Haubosnee skOHOMHYECKU LIEIECOO0OPAa3HO MPUMEHSTh
B CJIy4yae NPOTEKaHHs PeaKluy, ONUCbIBAEMON KMHETUUECKUM YPaBHEHUEM:
, ecmn  Cqo0=2kMons/M’;  X4=0,5; k=12.
[IpuBecTH CpaBHUTENBHYIO XapaKTEPUCTHKY PEAKTOPOB (TIOCTPONTE XapaKTEepUCTUUECKUE
rpaduku n3meHeHus napametpos nporecca: Cyq, wa, X4) ant PUC-H u PUB-H.

3aganue 2

Onpenenvite 00BeM a) PUCH; 0) PUB-H,
HEOOXOMMBIN sl JIOCTYDKEHHS CTETICHH TIPpEBpallieHHsT UCXOmHoro peareHTa Xy =0,5 mpu mpoBeneHun
peakipm 24— R+S, ecm Cao=12kmoms/M’, k=2 MY/(kMOb4), peareHThI MOJAIOT B PEAKTOp C
0OBEMHBIM pacxofioM U= 12 M/d.

3aganue 3
B peakrope a) PUIC-H; 0) PIB-H,
MIPOBOMIAT OOPATHUMYIO PEAKIIHIO AL’ g - Ompenemire o0beM peakTopa, HEOOXOZMMBI s

k

2
JOCTYKEHHSI CTETICHHM TPEBPAICHUs], COCTaBILItONICH 72% paBHOBECHOM, €CIIM OOBEMHBIA PACXO]]
v=12MM, k1=0,1249", kh=0224".

3ananue 4
Onpenenure CTENEHU MPEBPAILICHUS PEareHTOB A U B Ha BBIXOJIE U3
a) PUC-H; 0) PIB-H,

oovemom 0,6 M> mpu mposenenun peakuun A+B — R+S, ecmu Cy0= Cp,0 = 1,2 KMOTB/M>,
00BEMHBIH pacxos v =6 M>/4, KOHCTAHTA CKOPOCTH k = 12 M>/(kMob-u).

3amanue 5

OnpeenuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0BeMoM 1,2 M°, ecr J1st poBeieHHs peakii A — R+S, KHHETHKa KOTOPOii OIHCHIBAETCS YPaBHEHHEM
Wwu=3-C"%,, moparoT peareHT A ¢ HayanbHOM KoHIeHTpammel Cao=12KMOTH/M U OOBEMHBIM
pacxosoM L=2M /g (TpadueckuM METOZIOM).

3amanue 6

B kackage PUC pasroro o6bema (V;=1,2 M’) OpoBOJAAT Peakiuio NEpBOro IOpSIKA
A—R. Omnpenenure (AHAJIMTHYECKH) YHCIO CEKIMM Kackaaa JUisl JOCTHXKEHUS CTENEHHU
npespanienns X4 = 0,91, eciu 06beMusIi pacxoq v=1,2 M /4, k=0,3249!,

3amanue 7

JaHa peakuusi BTOporo nopsiaka 24 — R, KuHETHMYecKoe YypaBHEHHE W=k -Cy
(k=3,2),xoHeunas crenenb npespamenns X,=0,82, C4,0= 6 (kmMomb/M’). OnpesienuTs (rpadgudeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU TIoTpeOyeTcst 11 mpoBeneHus peakimu Bkackage PUC-H, rtre
BCE CEKIMM KacKaJa WMEIOT OJMHAKOBBIM o0BeM (V1=V,=...=V,), 4r0 cpeaHee Bpems

npeObIBaHUS B KOXKAO0M U3 HUX paBHO 7; = 0,4 yaca (11 =n=... = ).
Bapuant 3
3ananue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51eCO00pa3HO MPUMEHSTh

B CJIy4dac IMPOTCKaHuA PECaKINU, OITCHIBAEMOM KHHETHYECKUM YpPaBHCHUCM!
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w, =k C4l, ecmn Cyq0=3 kmons/M;  X4=0,6; k=13.
[lpuBecTH CpaBHUTEIBHYIO XapaKTEPHCTHKY PEAKTOPOB (IIOCTPOMTE XapaKTEPHCTHYCCKUC
rpaduku u3MeHeHus napametpos mporiecca: Cy, w4, X4) must PUC-H u PMB-H.

3aganue 2

Ornpenernure 00beM a) PUIC-H; 0) PIB-H,
HEOOXO/IMMBI TSl TOCTVDKEHUSI CTETICH! TIPEBPAIICHUS UCXOMHOro peareHta Xy =0,0 Tpu NpoBeACHUN
peakimm 24— R+S, ecim Cao=13 xvomb/M’, k=3 MP/(KMOMbd), peareHThI MOJAIOT B PEAKTOp C
00BEMHBIM pacxofioM L= 13 M/4.

3amanue 3
B peakrtope a) PICH; 0) PUB-H,
MPOBOJAT OOPATUMYIO PEAKIIHIO AL) p - Ompenemire o0beM peakTopa, HEOOXOZMMBIL st
%

k

2
JIOCTIDKEHUSI CTETICHH TPEBpAICHUs], COCTaBILsioIiei 73% paBHOBECHOH, e€ClM OOBEMHBIN Pacxon
v=13v/M, k1=0,1349", k=023 4",

3ananue 4
Omnpenenure CTENEHU NPEBPALLIEHUS peareHTOB 4 U B Ha BBIX0J€ U3
a) PUCH; 0) PUB-H,

oobsemom 0,7 M® mpu mposenenun peakuun A+B — R+S, ecmu Ca 0= Cg 0= 1,3 KMOTB/M>,
00BeMHEBIH pacxoq v =7 M>/4, KOHCTaHTa CKOpPOCTH k = 13 M*/(xMomb-4).

3amanue 5

Ornpe/enuTe KOHLEHTPALIHIO PeareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
oOBemMoM 1,3 M, eclm 1 TIpoBe/ieHHs peakii A — R+S, KMHETHKa KOTOPOH OMICHIBAETCS yPAaBHEHHEM
wu=3-C"%,, moparor peareHT A ¢ HayanbHOM KoHIeHTpammeli Cao=13 KMOTH/M U 0OBEMHBIM
pacxoroM v=1M/g (TpadueckuM METOZIOM).

3aganue 6

B kackage PUC pasroro o6wema (Vi=1,3 M) IpoBOAAT peakuuio MepBOro Mopsaka
A—R. Omnpenenure (aHAJTUTHYECKH) YHCIO CEKIUK Kackama Ui JTOCTIDKEHUS CTEICHH
npesparmenns X = 0,93, ecnu o6beMHbIi pacxon v=1,3 M4, k=033 4!,

3apanue 7

Jlana peakuus BTOpOro nopsiaka 24 - R, xuHeTudeckoe ypaBHeHHE Wy =k -Cy
(k=3,3),xoHeunas crenenb npespamenns X,=0,83, C40= "7 (kmomb/M’). OnpenienuTs (rpadgudeckn u
AHAJMTHYECKH), CKOJIbKO BPEMEHH MoTpedyercst st poBeieHns peakuyy Bkackaae PUC-H, rae
BCE CEKIMU KacKaJa WMEIOT OJMWHAKOBBIM o0beMm (V1 =V,=...=V,), 4To cpeaHee Bpems

npeObIBaHMS B KOKI0M U3 HUX paBHO 7; =0,54aca (1 =n=... = ).
Bapuant 4

3aganue 1
Kaxoii peakrop (PUC-H nnmu PYB-H) Haubomnee s5kOHOMHYECKU L1EIECOO0OPAa3HO MPUMEHSTh
B CJTy4yae MPOTEKaHHs PEaKLH, OMUCHIBAEMON KMHETUUECKUM YPaBHEHUEM:
m, ecmn  Cyq0=4 xkmons/M’;  X4=0,7; k=14.
[lpuBecTH CpaBHUTEIBHYIO XapaKTEPUCTUKY DPEAKTOPOB (IIOCTPOMTE XapaKTEepHUCTHUYECKUE
rpaduky n3meHeHus napameTpos nporecca: Cyq, wa, X4) ant PUC-H u PUB-H.

3amanue 2

Ornpenerure 00beM a) PIC-H; 0) PIB-H,
HEOOXOMMBIN sl JIOCTYDKEHHS CTETICHH TIPEBpallieHHsT UCXOmHOro peareHTa Xy =0,7 mnpu TpoBeneHUN
peakipm 24— R+S, ecmm Cao=14kvoms/M’, k=4MY/(kMobd), peareHThI MOJAIOT B PEAKTOp C
0OBEMHBIM pacxofioM L= 14 /4,

3aganue 3
B peakrtope a) PUCH; 0) PUB-H,
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MIPOBOMIAT OOPATUMYIO PEAKIIHIO Ai g - Ompenemire o0beM peakTopa, HEOOXOZMMBI s
ky

JOCTYKEHHSI CTETICHHM TPEBPAICHUs], COCTaBILItONICH 74% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]

v=14MM, k=0144", kh=0244".

3ananue 4
Onpenenure CTENEHU MPEBPAILICHUS PEareHTOB A U B Ha BBIXOJIE U3
a) PUC-H; 0) PIB-H,

oovemom 0,8 M® mpu mposemenun peakuumn A+B — R+S, ecmu Cy0= Cp,0 = 1,4 KMOTB/M>,
00BEMHBIH pacxos L= 8 M>/4, KOHCTAaHTa CKOPOCTH k = 14 M>/(xMonb-u).

3amanue 5

OnpeenuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0BeMoM 1,4 M°, ecrm J1st poBeieHHs peakii A — R+S, KHHETHKA KOTOPOii OIHCHIBAETCS YPABHEHHEM
wu=3-C"%,, moparor peareHT A ¢ HayaneHOM KoHIeHTpamed Cao= 14 KMOTH/M U OOBEMHBIM
pacxozoM L=2M /g (TpadyeckuM METOZIOM).

3amanue 6

B kackage PUC pasroro oobema (V;= 1,4 M’) NpoBOJAT Peakiuio NEpBOro IOpSIKA
A—R. Omnpenenure (AHAJIMTHYECKH) YHCIO CEKIMM Kackaaa JUisl JOCTHXKEHUS CTENeHHU
npespanienns X = 0,94, eciiu 06beMusIi pacxonq v= 1,4 M /4, k=0,3449!,

3amanue 7

JaHa peakuust BTOporo nopsiaka 24 — R, KuHETHMYecKoe YypaBHEHHE W=k -Cy
(k= 3,4),xoHeunas crenenb npespamenns X,=0,84, C40= 8 (kmomb/M’). OnpesienuTs (rpadgudeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU TIoTpeOyeTcst 11 mpoBeneHuns peakimu Bkackage PUC-H, rtre
BCE CEKIMM KacKaJa WMEIOT OJIMHAKOBBIM o0BeM (V1=Vo=...=V,), 4r0 cpeaHee Bpems

npeObIBaHUS B K&XKAO0M U3 HUX paBHO 7; = 0,6 yaca (71 =n=... = ).
Bapuant §

3ananue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51ecO00pa3HO MPUMEHSTh
B CJTydae IPOTEKAHKS PEaKIINH, ONTMCHIBAEMON KHHETUUECKUM YPAaBHEHUEM:
, ecmn Cqo0=5kmome/M’;  X4=0.8; k=1,5.
[IpuBecT CpaBHHUTENBHYIO XapaKTEPUCTUKY PEAKTOPOB (IIOCTPOUTE XapaKTEPUCTHUYECKHE
rpaduku u3MeHeHus napametpos mporiecca: Cy, wa, X4) mus1 PUC-H u PMB-H.

3aganue 2

Onpenenvite 00beM a) PUCH; 0) PUB-H,
HEOOXO/IMMBI TSl TOCTVDKEHUSI CTENICH! TIPEBPAICHUsT UCXOMHOro peareHta Xy =08 mpu NpoBeacHUN
peakimm 24— R+S, ecin Cao=1,5kvomb/M®’, k=5 MP/(KMOMbd), peareHThI MOJAIOT B PEAKTOp C
00BEMHBIM pacxofioM L= 15 M4,

3amanue 3
B peakrope a) PUIC-H; 0) PIBH,
MIPOBOMIAT OOPAaTHUMYIO PEAKIIHIO AL’ p - Ompenemire o0beM peakTopa, HEOOXOZMMBI st
(—

k
2

JOCTYKEHHSI CTETICHHM TIPEBPAICHUs], COCTaBILIOIICH 75% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]

v=15v/M, k=0,1549", kh=0254".

3ananue 4
Onpenenure CTENEHU NPEBPAILIEHUS peareHTOB 4 U B Ha BBIX0Ji€ U3
a) PUCH; 0) PUB-H,

oobsemoMm 0,9 M® mpu mposenenun peakuuu A+B — R+S, ecmu Ca 0= Cg 0= 1,5 KMOTB/M>,
00BeMHEBIH pacxon v =7 M>/4, KOHCTaHTa CKOPOCTH k = 15 M*/(xMomb-4).
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3amanue 5

OnpeenuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0BeMoM 1,5 M°, ecr J1st poBeieHHs peakii A — R+S, KHHETHKa KOTOPOii OIHCHIBAETCS YPaBHEHHEM
Wwu=2-C"%,, moparoT peareHT A ¢ HayanbHOM KoHIeHTpamed Cao=1,5 KMOTH/M U OOBEMHBIM
pacxoroM v=1M/g (TpadIeckuM METOZIOM).

3amanue 6

B kackage PUC pasroro oobema (V;=1,5M>) NpoBOAAT peakiuio NepBOro IOpSIKa
A—R. Omnpenenure (AHAJIMTHYECKH) YHCIO CEKIMM Kackaaa JUisl JOCTHXKEHUS CTENeHHU
npespanienns X = 0,95, eciu 06beMusIil pacxoq v= 1,54, k=0,3549"!,

3apanue 7

Jlana peakuus BTOpOro nopsiaka 24 - R, xuHeTmdeckoe ypaBHeHHE Wy =k -C4
(k=3,5),xoHeunas crenenb npespamenns X,=0,85, C4,0=9 (kmMomb/M’). OnpenienuTs (rpadgudeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU ToTpelyeTcst 11 mpoBeneHuns peakimu Bkackaae PUC-H, rtre
BCE CEKIMM KacKaJa WMEIOT OJIMHAKOBBIM o0BeM (V1=Vo=...=V,), 4r0 cpeaHee Bpems

npeObIBaHUS B KOKAOM U3 HUX paBHO 7; = 0,5 yaca (11 =n=... = ).
Bapuanrt 6

3ananue 1
Kakoii peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51eCO00pa3HO MPUMEHSTh
B CJIy4ac MPOTCKAHUA PCAKIINU, OITMChIBACMON KNHCTUYCCKUM YPAaBHCHUCM!
, ecmn  Cyq0=6kMons/M’;  X4=09; k=1,6.
[lpuBecTH CpaBHUTEIBHYIO XapaKTEPHCTHKY PEAKTOPOB (IIOCTPOMTE XapaKTEPHCTHYCCKUC
rpaduku u3MeHeHus napametpos mporiecca: Cy, w4, X4) 11 PUC-H u PMB-H.

3aganue 2

Ornpenernmre 00beM a) PUIC-H; 0) PIB-H,
HEOOXO/IMMBI TSl IOCTVDKEHUSI CTETICH! TIPEBPAIICHUs UCXOMHOro peareHta Xy =09 mpu npoBeaeHun
peakimm 24— R+S, ecim Cao=1,6 kMomb/M®, k=6 M*/(KMOMbY), peareHThI MOJAIOT B PEAKTOp C
00BEMHBIM pacxofioM L= 16 M/d.

3amanue 3
B peakrope a) PUIC-H; 0) PIBH,
MPOBOJIAT OOPATUMYIO PEAKIIHIO AL) p - Ompenemire o0beM peakTopa, HEOOXOZMMBIA st
%

k

2
JIOCTIKEHUSI CTETICHH TPEBpAICHUS, COCTaBILIIOIIEH 76% paBHOBECHOH, €ClM OOBEMHBIA Pacxon
v=16M"M, k=01649", kh=0264".

3amanue 4
Omnpenenure CTENEHU NPEBPALLIEHUS peareHTOB 4 U B Ha BBIX0JE U3
a) PUCH; 0) PUB-H,

oobsemom 1,0 M® mpu mposenenun peakuuu A+B — R+S, ecmu Ca 0= Cg, 0= 1,6 KMOTB/M>,
00BeMHBIH pacxon v = 6 M>/4, KOHCTaHTa CKOPOCTH k = 16 M*/(kMOmb-4).

3amanue 5

OnpeJierTe KOHIEHTPALIIO PeareHTa A Ha BBIXOJIE U3 POTOUHOTO PEAKTOPa HIEATLHOIO CMEIIEHHs
oGBbeMoM 1,6 M, ecrit u1st poBenieHnst peakimn A — R+S, KMHETHKa KOTOPO# OMHCHIBACTCS YPABHEHHEM
wa=3-C®,,  momator pearenT 4 ¢ HavambHOH KoHueHTpammed Cao= 1,6 KMONE/M® M OOBEMHBIM
pacxosoM L=2M /g (TpadyecKuM METOZIOM).

3aganue 6
B kackage PUC pasroro oonema (Vi=1,6 M®) IpoBOAAT peakumuio MepBOrO MOpSIKa

A—R. Omnpenenure (aHAJUTHYECKH) YHCIO CEKIUH Kackama Ui JTOCTHKEHUS CTEICHH
npespamenns X = 0,96, eciu 06beMHbIH pacxon v = 1,6 M /4, k=036 4",

3apanue 7
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JaHa peakuusi BTOporo nopsiaka 24 — R, KuHETHMYecKOe YypaBHEHHE W=k -Cy
(k= 3,6),xoHeuHas creneHs npespanterns X,—=0,86, C4 =10 (xkmomb/M®). OnpenemuTs (rpaduyeckn u
AHAJMTHYECKH), CKOJIbKO BPEMEHH MoTpedyercst st npoBeieHns peakuyy Bkackaae PUC-H, rae
BCE CEKIMU KacKkaJa WMEIOT OJMWHAKOBBIM o0beMm (V1 =V,=...=V,), 4To cpeaHee Bpems

npeObIBaHMS B KOKI0M 13 HUX paBHO 7; = 0,4 4aca (1 =n=... = ).

Bapuanr 7

3aganue 1
Kaxoii peaktop (PUC-H nnmu PB-H) Haubosnee skOHOMHUYECKU LIEIECOO0OPAa3HO MPUMEHSTh
B CIIy4ae MPOTEKaHUs pEaKLUH, ONMCHIBAEMON KNHETUYECKUM YPAaBHEHUEM:
, ecmn Ca0=7 kmonmb/M’;  X4=0,8; k=1,7.

[IpuBecTH CpaBHUTENBHYIO XapaKTEPUCTHKY PEAKTOPOB (MIOCTPONTE XapaKTEepUCTUUECKUE
rpadukyu n3meHeHus napameTpos nporecca: Cq, wa, X4) ant PUC-H u PUB-H.

3ananue 2

Onpenenvite 00beM a) PUCH; 0) PUB-H,
HEOOXOMMBIN JUTsI IOCTVOKEHHST CTETIeHH TIpeBpallieHrs] ucxoaHoro pearenra Xy =091 mpu mpoBeneHnn
peakipm 24— R+S, ecm Cao=1,7 kmoms/M®, k=7 MY/(kMoMb4), peareHThI MOJAIOT B PEAKTOp C
0OBEMHBIM pacxofioM U= 15 M/4.

3aganue 3
B peakrtope a) PUCH; 0) PUB-H,
MIPOBOMIAT OOPATHUMYIO PEAKIIUIO AL’ g - Ompenemire o0beM peakTopa, HEOOXOZMMBI st
(—
ky

JOCTYKEHHSI CTETICHHM TPEBPAICHUs], COCTaBILIIONICH 77% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]
v=1,7vM, ki=0,1749", kh=027 4"

3ananue 4
Onpenenurte CTENEHU MPEBPAILICHUSI PEareHTOB A U B Ha BBIXOJIE U3
a) PUC-H; 0) PUB-H,

oovemom 1,1 M® mpu mposenenun peakumn A+B — R+S, ecmu Cy0= Cp,0= 1,7 KMOTB/M>,
00BEMHBIH pacxos v =7 M>/4, KOHCTAaHTA CKOPOCTH k = 15 M>/(kMob-u).

3aganue 5

Ornpezienute KOHLEHTPALIMIO peareHTa A Ha BBIXO/E U3 MPOTOYHOTO PEaKTopa HICATHHOTO CMEIICHHS
o0BeMoM 1,5 M°, ecrm J1st poBeieHHs peakii A — R+S, KHHETHKa KOTOPOii OIHCHIBAETCS YPaBHEHHEM
wa=3-C"4, Tomator pearenT 4 ¢ HauambHON KoHueHTpammed Cao=1,7 KMONE/M® M OOBEMHBIM
pacxonoM v=3M/a (TpadpudeckiM MeTomIoM).

3amanue 6

B kackage PUC pasroro oobema (V;=1,5M>) NpoBOAAT peakiuio NepBOro IOpSIKa
A—R. Omnpenenure (AHAJIMTHYECKH) YHCIIO CEKIMM Kackaaa JUisl JOCTHXKEHUS CTENeHH
npespanienns X4 = 0,97, eciiu 06beMusIi pacxonq v= 1,54, k=037 a!,

3amanue 7

JaHa peakuusi BTOporo nopsiaka 24 — R, KuHETHMYecKoe YypaBHEHHE W=k -Cy
(k=3,7),xoHeunas creneHs npespamterns X,—=0,87, C4 =11 (xmomb/M®). OnpenemuTs (rpaduyeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU ToTpelyeTcst 11 mpoBeneHus peakimu Bkackaae PUC-H, rtre
BCE CEKIMM KacKaJa WMEIOT OJIMHAKOBBIM o0BeM (V1=Vo=...=V,), 4r0 cpeaHee Bpems

npeObIBaHUS B KOXKAO0M U3 HUX paBHO 7; = 0,3 yaca (11 =n=... = ).
Bapuant §

3ananue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51eCO00pa3HO PUMEHSTh

B CITy4ae IPOTEKAHNS PEaKIIMH, ONMCHIBAEMON KHHETHUECKUM YPABHECHHEM:
w, =k Cl4], ecn Cqo0=8 kmoms/M’;  Xy=0,7; k=1,8.

36



[IpuBecTH CpaBHUTENBHYIO XapaKTEPUCTHKY PEAKTOPOB (MIOCTPONTE XapaKTEepUCTUUECKUE
rpaduku n3meHeHus napameTpos nporecca: Cq, wa, X4) ant PUC-H u PUB-H.

3aganue 2

Onpenenvite 00beM a) PUCH; 0) PUB-H,
HEOOXOMMBIN JUTsI IOCTVOKEHHST CTETIeHH TIPEBpallieHHs] UCXOaHOro peareHta Xy =092 mpu mpoBeneHnn
peakipm 24— R+S, ecmm Cao=1,8 kmoms/M®, k=8 MY/(kMomb4), peareHTHI MOJAIOT B PEAKTOp C
0OBEMHBIM pacxofioM U= 14 M/d.

3aganue 3
B peakrope a) PUIC-H; 0) PIB-H,
MIPOBOMIAT OOPAaTHUMYIO PEAKIIHIO AL’ g - Ompenemire o0beM peakTopa, HEOOXOZMMBI st
(—
ky

JOCTYKEHHSI CTETICHHM TPEBPAICHUs], COCTaBIIItONICH 78% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]
v=18M/, k1=0,184", kh=0284".

3ananue 4
Onpenenure CTENEHU MPEBPAILICHUS PEareHTOB A U B Ha BBIXOJIE U3
a) PUC-H; 0) PIB-H,

obvemom 1,2 M mpu mposemenun peakuun A+B — R+S, eciu Cy0= Cp,0 = 1,8 KMoIB/M>,
00BEMHBIH pacxos L= 8 M>/4, KOHCTAHTa CKOPOCTH k = 14 M>/(xMob-u).

3amanue 5

Onpe/enuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0BeMoM 1,4 M, ecrm J1s poBeieHHs peakii A — R+S, KHHETHKa KOTOPOii OIHCHIBAETCS YPaBHEHHEM
wu=3-C¥,  noparor pearenT A ¢ HavanmeHOM KoHueHTpamel Cao= 1,8 KMOTH/M® U OOBEMHBIM
pacxoroM L= 1M/g (TpadueckuM METOZIOM).

3amanue 6

B kackage PUC pasroro oobema (V;= 1,4 M’) OpoBOJAT Peakiuio NEepBOro IOpSIKA
A—R. Omnpenenure (AHAJIMTHYECKH) YHCIO CEKIMM Kackaaa JUisl JOCTHKEHHUS CTENeHHU
npespanienns X = 0,98, eciu 06beMusIi pacxonq v= 1,4 M /4, k=038 a!,

3amanue 7

JaHa peakuusi BTOporo nopsiaka 24 — R, KuUHETHMYeCKOe YypaBHEHHE W=k -Cy
(k=3,8),koHeuHas crenenb npespamenns X,=0,88, C4,0=12 (kmoms/M). OnpenenuTs (rpaguyeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU ToTpelyeTcst 11l mpoBeneHuns peakimu Bkackage PUC-H, rtre
BCE CEKIMM KacKaJa WMEIOT OJIMHAKOBBIM o0BeM (V1=Vo=...=V,), 4r0 cpeaHee Bpems
npeObIBaHUS B K&XKAO0M U3 HUX paBHO 7; = 0,2 yaca (71 =n=... = ).

Bapuaur 9

3ananue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51ecO00pa3HO MPUMEHSTh
B CJTydae MPOTEKAHKS PEaKIINH, ONIMCHIBAEMON KHHETUYECKAM YPaBHEHUEM:
, ecmn  Cq0=9kmons/M’;  X4=0,6; k=19.
[IpuBecT CpaBHHUTENBHYIO XapaKTEPUCTUKY PEAKTOPOB (IIOCTPOUTE XapaKTEPUCTHUYECKHE
rpaduku u3MeHeHus napametpos mporiecca: Cy, wa, X4) mus1 PUC-H u PMB-H.

3aganue 2

Ornpenernmire 00beM a) PUIC-H; 0) PIB-H,
HEOOXO/IMMBIA Il IOCTVDKEHHSI CTETIeHH TIPEBPAILeHUsT UCXOMHOro peareHta Xy =0,93 mpu npoBeneHrn
peakimm 24— R+S, ecin Cao=19 xvomb/M®, k=9 M*/(kMombd), peareHThI MOJAIOT B PEAKTOp C
00BEMHBIM pacxofioM L= 13 m/4.

3amanue 3
B peakrope a) PUIC-H; 0) PIB-H,
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MIPOBOMIAT OOPATUMYIO PEAKIIHIO Ai g - Ompenemire o0beM peakTopa, HEOOXOZMMBI s
ky

JOCTYKEHHSI CTETICHHM TPEBPAICHUs], COCTaBILItONICH 79% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]

v=19vM, k1=0,194", kh=0294".

3ananue 4
Onpenenure CTENEHU MPEBPAILICHUS PEareHTOB A U B Ha BBIXOJIE U3
a) PUC-H; 0) PIB-H,

obvemom 1,3 M® mpu mposenenun peakumn A+B — R+S, ecmu Cy0= Cp,0 = 1,9 kMomB/M>,
00BEMHBIH pacxos L= 6 M>/4, KOHCTAHTa CKOPOCTH k = 13 M>/(kxMob-u).

3amanue 5

OnpeenuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0BeMoM 1,3 M°, ecr J1st poBeieHHs peakii A — R+S, KHHETHKa KOTOPOii OIHCHIBAETCS YPABHEHHEM
wu=3-C",, noparor peareHT A ¢ HayaneHOM KoHIeHTpammed Cao=1,9 KMOTH/M® U 0OBEMHBIM
pacxozoM L=2M /g (TpadyeckuM METOZIOM).

3amanue 6

B kackage PUC pasroro oobema (V;=1,5M>) NpoBOJAT Peakiuio NepBOro IOpSIKa
A—R. Omnpenenure (AHAJIMTHYECKH) YHCIO CEKIMM Kackaaa JUisl JOCTHXKEHUS CTENeHHU
npespanienns X4 = 0,99, eciiu 06beMusIi pacxoq v=1,3 M /4, k=039 !,

3amanue 7

JaHa peakuust BTOporo nopsiaka 24 — R, KuHETHMYecKoe YypaBHEHHE W=k -Cy
(k=3,9),xoHeunas crenenb npespamenns X,=0,89, C4,0=13 (kmoms/M’). OnpenenuTs (rpaguyeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU ToTpeOyeTcst 11 mpoBeneHus peakimu Bkackage PUC-H, rtre
BCE CEKIMM KacKaJa WMEIOT OJIMHAKOBBIM o0BeM (V1=Vo=...=V,), 4r0 cpeaHee Bpems
npeObIBaHMS B KaXKA0M U3 HUX paBHO 7; = 0,1 yaca (71 =n=... = ).

Bapuaur 10

3ananue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51ecO00pa3HO MPUMEHSTh
B CITy4ae MPOTEKaHUs pEaKIUu, OTMChIBAEMON KHHETUYECKUM YPAaBHEHUEM:
, ecmn Cyq0=10xkmoms/M®; X4 =0,5; k=2).
[IpuBecT CpaBHHUTENBHYIO XapaKTEPUCTUKY PEAKTOPOB (IIOCTPOUTE XapaKTEPUCTHUYECKHE
rpaduku u3MeHeHus napametpos mporiecca: Cy, wa, X4) mus1 PUC-H u PMB-H.

3aganue 2

Onpenenvite 00beM a) PUCH; 0) PUB-H,
HEOOXO/IMMBIA sl IOCTVDKEHUSI CTETIeHH TIPEBPAILCHUsT UCXOMHOro peareHta Xy =0,94 mpu npoBeneHrn
peakimm 24 — R+S, ecmn Cao=2,0kMoms/M’, k=10 M/(KMOMbY), PeareHTsI MOJAIOT B PEAKTOp C
00BEMHBIM pacxofioM L= 12 M/4.

3amanue 3
B peakrope a) PUIC-H; 0) PIBH,
MIPOBOMIAT OOPAaTHUMYIO PEAKIIHIO AL’ p - Ompenemire o0beM peakTopa, HEOOXOZMMBI st
(—

k
2

JOCTYKEHHSI CTETICHH TpeBpanieHusi, cocrapipsitomieii 80% paBHOBECHOW, €CIIM OOBEMHBIA PACXO]]

=200/, k1=0204", k,=0304".

3ananue 4
Onpenenure CTENEHU NPEBPAILIEHUS peareHTOB 4 U B Ha BBIX0Ji€ U3
a) PUCH; 0) PUB-H,

obbemoMm 1,4 M> mpu mposenenun peakuuun A+B — R+S, ecmu Ca, o= Cg, 0= 2,0 KMOTB/M>,
00BeMHEBIH pacxon v =4 M>/4, KOHCTaHTa CKOpPOCTH k = 12 M*/(xMomb-4).
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3amanue 5

OnpeenuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0BeMoM 1,2 M°, ecr J1st IpoBeieHHs peakii A — R+S, KHHETHKA KOTOPOii OIHCHIBAETCS YPaBHEHHEM
Wwu=2-C"%,, moparor peareHT A ¢ HayanbHOM KoHIeHTpamed Cao=2,0 KMOTH/M U OOBEMHBIM
pacxoroM L=3 Mg (TpadIeckuM METOZIOM).

3amanue 6

B kackage PUC pasroro oobema (V;=1,6 M>) NpoBOJAT Peakiuio NEpBOro IOpSIKA
A—R. Omnpenenutre (AHAJIUMTHYECKH) YHCIO CEKIMH Kackaaa JUisl JOCTHKEHUS CTENeHHU
npespanienns X4 = 0,9, ecnu 06beMHEIH pacxon v =12 M /u, k=040 4!,

3apanue 7

Jlana peakuus BTOpOro nopsiaka 24 - R, xuHeTmdeckoe ypaBHeHHe Wy =k -C’4
(k=4,0),xoHeunas crenenp npespamenns X4=0,9, C4 =14 (kmons/M’). Onpenenuts (rpadguyeckn u
AHAJIMTHYECKH ), CKOJILKO BpeMEHHU ToTpelyeTcst 11 mpoBeneHus peakimu Bkackaae PUC-H, tre
BCE CEKIMM KacKaJa WMEIOT OJIMHAKOBBIM o0BeM (V1=Vo=...=V,), 4r0 cpeaHee Bpems

npeObIBaHUS B KOKAOM U3 HUX paBHO 7; = 0,5 yaca (11 =n=... = ).

Bapuant 11
3aganue 1
Kakoit peaktop (PUC-H nmm PUB-H) nanbosee s5koHOMUYECKH 11€51eCO00pa3HO MPUMEHSTh
B CITy4ae MPOTEKaHUs peaKIiu, ONMChIBAEMON KHHETUYECKUM YPAaBHEHUEM:
, ecmn  Cqo=1xmome/M’;  X4=04; k=1,1.
[IpuBecT CpaBHHUTENBHYIO XapaKTEPUCTUKY PEAKTOPOB (IIOCTPOUTE XapaKTEPUCTHUECKHE
rpaduku u3MeHeHus napametpos mporiecca: Cy, wa, X4) must PUC-H u PMB-H.

3aganue 2

Onpenenvite 00beM a) PUCH; 0) PUB-H,
HEOOXO/IMMBIA TSl TOCTVDKEHUSI CTETICH! TIPEBPAIICHUsS UCXOMHOro peareHta Xy =04 Tpu NpoBEACHUN
peakimm 24— R+S, ecim Cao=1,1 kmomb/M®, k=1 M’/(kMoMbd), peareHThI MOJAIOT B PEAKTOp C
00BeMHBIM pacxofioM L= 11 M4,

3amanue 3
B peakrope a) PUIC-H; 0) PVIB-H,
MIPOBOMIAT OOPAaTHUMYIO PEAKIIUIO AL’ g - Ompenemire o0beM peakTopa, HEOOXOZMMBI st
(—

k
2

JOCTYKEHHSI CTETICHHM TpeBpalleHus], cocTaBipttomieii 71% paBHOBECHOW, €Clii OOBEMHBIA PACcXo]]

v=11vM, k=01149", kh=0214".

3ananue 4
Onpenenure CTENEHU NPEBPALLIEHUS peareHTOB 4 U B Ha BBIX0/i€ U3
a) PUCH; 0) PUB-H,

o6bsemom 0,5 M® mpu mposenenun peakuuu A+B — R+S, ecmu Ca0= Cg o= 1,1 kMOTB/M>,
00BeMHEBIH pacxon v =5 M>/4, KOHCTaHTa ckopocTH k = 11 M*/(kMomb-u).

3amanue 5

OnpeenuTe KOHLEHTPALIHIO PEareHTa 4 Ha BBIXOJIE U3 IPOTOYHOIO PEAKTOPa UIEATHHOIO CMEIICHHS
o0neMoM 1,1 M, ecrm 11t poBeieHHs peakii A — R+S, KHHETHKa KOTOPOiA OIHCHIBAETCS YPaBHEHHEM
wu=3-C",,  moparor pearenT A ¢ HavanmeHOM KomueHTpammeli Cao=1,1 KMOTH/M® U OOBEMHBIM
pacxoroM L= 1M/g (TpadyecKuM METOZIOM).

3aganue 6

B kackage PUC pasroro o6nema (Vi=1,1 M*) IpoBOAAT peakuuio MepBOro MOpsIKa
A—R. Omnpenenure (aHAJTUTHYECKH) YHCIO CEKIUK Kackama Ui JTOCTHKEHHUS CTEICHH
npesparmenns X = 0,9, ecnu 06bemMubIi pacxon v= 1,1 m*/u, k=0,31 4!,

3apanue 7
Jana peakuus BTOpOro mnopsiaka 24 > R, KAHETUYECKOE ypaBHEHHE
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Wit =k - C24(k=3,1),koneunas crenenb npespamenns X;=0,81, Cuo=5 (kmoms/M’). Omnpenenuts
(rpaduyecku ¥ aHAIUTHYECKH), CKOJBKO BPEMEHHU MOTpeOyeTCst ISt MPOBEICHHS PEaKIii BKacKa/ie
PUC-H, rae Bce cekuuu Kackaga UMEIOT OJIMHAKOBEIN 00beM (V1 = V2 = ... = V},), 4TO cpenHee
BpeMs TPeOBIBaHMS B KOKI0M M3 HUX paBHO 7; = 0,3 4aca (n=n=...= m).

3apanue 1
Kaxoii peakrop (PUC-H nnmu PB-H) Haubosnee s5kOHOMHUYECKU L1EIECO0OPAa3HO MPUMEHSTh
B CJTy4yae MPOTEKaHHs PEaKlH, OMUCHIBAEMON KMHETUUECKUM YPaBHEHHUEM:
w, =k C'4l, ecn Cqo0=2kMoms/M>; X4=0,5; k=1,2.

[lpuBecTH CpaBHUTEIBHYIO XapaKTEPHCTHKY PEAKTOPOB (IIOCTPOMTE XapaKTEPHCTHYCCKUC
rpaduku u3MeHeHus napametpos mporiecca: Cy, w4, X4) must PUC-H u PMB-H.

3ananmue 2

Ornpenerure 00beM a) PIC-H; 0) PIB-H,
HEOOXO/IMMBI TSI IOCTVDKEHUSI CTETICH! TIPEBPAIICHUsST UCXOMHOro peareHta Xy =0,5 mpu npoBeacHUN
peakimm 24— R+S, ecim Cao=12xvomb/M’, k=2 MP/(KMOMbd), PpeareHThI MOJAIOT B PEAKTOp C
0OBEMHBIM pacxofioM L= 12 M/,

3aganue 3
B peakrope a) PUCH; 0) PUB-H,
MPOBOJAT OOPATUMYIO PEAKIIHIO AL) p - Ompenemire o0beM peakTopa, HEOOXOZMMBIA st
%

k

2
JIOCTIDKEHUSI CTETICHH TPEBpAICHUS, COCTaBILIoIIeH 72% paBHOBECHOH, €ClM OOBEMHBIN Pacxon
v=12v"M, k=0,1249", kb=0224".

3ananue 4
Omnpenenurte CTENEHU NPEBPAILIEHUS peareHTOB 4 U B Ha BBIX0JIE U3
a) PUC-H; 0) PUB-H,

obvemom 0,6 M> mpu mposenenun peakuun A+B — R+S, ecmu Cy0= Cp,0 = 1,2 KMOTB/M>,
00BEMHBIH pacxoq v =6 M>/4, KOHCTaHTa CKOPOCTH k = 12 M*/(xMomb-4).

3aganue 5

OnpesieyTe KOHIEHTPALIIO PeareHTa A Ha BBIXOJIE U3 POTOUHOTO PEAKTOPa HIIEATLHOIO CMEIIEHHS
oGbemoM 1,2 M, ecri u1st poBenieHnst peakimn A — R+S, KMHETHKa KOTOPO# OIMHCHIBAETCS YPABHEHHEM
wa=23-C?4, Tomator peareHT 4 ¢ HauanbHOH KoHueHTpammed Cao= 1,2 KMONE/M® M OOBEMHBIM
pacxonoM v=2M/4 (paduuecKuM METozIoM).

3aganue 6

B kackage PUC pasroro o6nema (Vi=1,2 M) IpoBOAAT peakunuio MepBOro MOpsIKa
A—R. Omnpenenure (aHAJUTHYECKH) YHCIO CEKIUK Kackaga Ui JTOCTHKEHUS CTEICHH
npesparmenns X, = 0,91, eciu o6beMHbIil pacxon v =12 M4, k=0,324",

3amanue 7

JaHa peakuusi BTOporo nopsiaka 24 — R, KuHETHMYecKoe YypaBHEHHE W=k -Cy
(k= 3,2),xoHeuHas creneHb npespanierns X,=0,82, C4.0=6 (kMomb/M°). OnpenenuTs (rpaduyeckn u
AHAJMTHYECKH), CKOJIbKO BPEMEHH MoTpedyercst st poBeieHns peakuyy Bkackaae PUC-H, rae
BCE CEKIMU KackaJa WMEIOT OJWHAKOBBIM o0beM (V1 =V,=...=V,), 4To cpeaHee Bpems
peObIBaHMS B KaXKI0W n3 HUX paBHO 7; = 0,4 4aca (1= n=...= B).

Kpurtepun onenkn
Jlst ounoit popmbl oOydeHus (cemecTp 3), Il OUHO-3a09HON (PopMBI 00yUueHus (cemectp 4):

- MEHUMAaJIBHO 9, MakcuManibHoO 15 6amnos 3a PI'P.

3a | HempaBUJIBLHBIN OTBET CHUMAeETCs 2 Oaa;
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HwxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

KoMmmiekT BONpoCoB K IK3aMeHY
no qucummimiae 51.0.25 «Teopyusd XUMHUKO-TEXHOJOTHYECKUX IIPOIIECCOBY

Cemectp 4(ounas ¢.o.), S(ouno-3aounas), 5 / 4 (3aounas / 3.BO ¢.o.)

1. CeneKkTUBHOCTH U CTENEHB MPEBPAIICHUS UCXOIHOTO ChIPhs. BIUsSHIE OCHOBHBIX MapaMeTPOB
TEXHOJIOTMYECKOT0 MPOLEecca Ha CTENEHb MPEBPAIICHUSI UCXOIHOTO ChIPbSI.

2. YeMy paBHa CEJIEKTUBHOCTb IIpoLECcca, €CH MoAaHo 10 KMOJIb ChIpbs, CTENIEHD €r0
npesparienus 0,5, a eIeBOro MpoaykTa 00pa3zoBaioch 4 KMOJb.

3. Pacxonnbie ko durmenTsl. B3auMocBs3b pacXoaHbIX K03 GUIIMEHTOB. MeTOIbl CHUKEHUS
pacxoIHBIX KO3(PPUIIUEHTOB, PEIIUKI CHIPHS.

4. Yemy paBeH MPaKTUICCKUN PACXOIHBIN KOIPDUIIUEHT, eCIu TeopeTudeckuid coctanisiet 0,74,
koHBepcus 0,99, cenexktuBHocTh 0,93, konmmuectBo npumecen 0,05.

1. Beixon neneBoro nmpoaykra. Beixo 11€1€Boro npoaykra Ha IpeBpalieHHOE U MOJaHHOE
CBIpBE.

5. Uemy paBHa CTENEHb NIPEBPALIEHUS, €CIIHM BBIXO] 1iesieBoro npoaykra 0,9. IIpesparunocs 10
KMOJTb CHIPbSI, TPH 3TOM 00pa30Bajoch 8§ KMOJb IEJIEBOTO MPOAYKTA.

6. Ilpunuun Jle-Illarense. MeToapl cMElIEHNs] pABHOBECHS B CTOPOHY ITPOTYKTOB PEAKLIHU.

7. 3anucars KOHCTAaHTY paBHOBecus 1t peakiun: 2 CoHa + CsHe> CsHa(C2Hs)

8. OnpenenuTh: KOJIMYECTBO M0AaBAEMOI0 BO3yXa; KOJIMYECTBO UCXOAHBIX BEIIECTB U
MPOJYKTOB PEaKIUH; PacXogHble KOAPGUIIUEHTHI MO CHIPBIO:

CH30H + 0,5 02> CH20 + H20; Lleneas peakius

CH30H + 1,5 0,>CO; + 2H,0; [To6ouHas peakius

[Ipu kaTaMUTHYECKOM OKHCIICHHH METaHOJa KUCIOPOIOM BO3yXa Ha CepeOpsSTHOM KaTalu3aTrope
obpaszyercs 300 kr popmanbaeruna. CenekTuBHOCTH mporecca 80%, cTeneHb IpeBpaIieHUs
meTanona 90%. Texanueckuii MetaHol coaepkut 10% numernnoBoro a¢upa.

9. PaBHOBecre XxuMH4eCKuX peakuuid. [[pu3Haku yCTONYMBOrO paBHOBECHS XUMUYECKOTO
nporuecca. KoncranTsl paBHOBECHS.

10. BzanmocBs3b koHCTaHThI paBHOBecusa Kc n Kn.

11. OnpenenuThb: KOJIUYECTBO MPEBPAIICHHON BOIBI;, PACXOIHBIE KO3 (OHUIIMEHTHI IO CHIPBIO:
i-C4Hsg + HoO = C4H100 (TMK) lleneBas peaxius

2 i-C4Hg> CgHi¢ (mumep nzo0ytunena) IloOouHas peakiust

[Tpu runparanum nzodytunena oopasyercs 120 kr TpumeTninkapOuHoia. CeneKTUBHOCTD
nporecca 98%, kouBepcust nz300yTuieHa 99%. MoabHOE COOTHOIIEHUE H300yTHIICH: BOIA
paBHO 1:2.
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12. 3aBUCUMOCTBH KOHCTAHTHI paBHOBECHS OT TeMIiepaTypbl. Y paBHeHue Ban-I'odda.

13. Jlns peakuuu, 3amucaTh BIUSHUE JABJICHUS HA BBIXOJ ATHIOCH30IA!

C2H4 + CeHe> CsHsC2Hs

14. OnpenenuTh: KOJMYECTBO MPEBPALICHHOTO METaHOIa; 00pa30BaBIIMXCS TUMEPOB;
CEJIEKTUBHOCTH MPOLIECcCa, PACXOAHbIE KOA(P(PHUIIMEHTHI IO CHIPHIO:

i-C4Hs + CH30H - CsHi20 (MTBD) Llenesas peakius

2 i-C4Hg~> CsHis (mumep n3o0yTriieHa) [TobouHast peaxiiust

[Ipu ankuIMpoOBaHUKM METaHOJA N300yTUIIEHOM oOpa3yeTcst 740 KT METUITPETOy THIIOBOTO
sa¢pupa (MTBED). Pacxoansiii koaddurment nzodyruinena 0,9 kr va 1 kr MTBD, crenens
npeBpalieHust u300yTuieHa paBHa 1.

15. OcHOBHBIE 3aKOHBI XMMUYECKON KUHETUKH.

16. I'padmuecky IpOMIUTIOCTPUPOBATH MPOTEKAHUE SK30TEPMUUYECKON XUMHUUECKON PEaKIIUH.
17. Paccuntath KOHCTaHTY paBHOBECHS U PABHOBECHBIH cOCTaB IpH Temmepatype 650 °C, mns
peaKIuu AeTUIPUPOBAHUS 2-MeTHUITNIEHTeH-1 B 2-MeTunOyTaaueH-1,3.

18. Knaccudukanus xumuueckux peakuuid. [Topsgok 1 MOJEKyIIpHOCTh XUMUUYECKOW PEAKIIUH.
19. Ins p1eMeHTapHOM XUMUYECKOU PEaKIIUN:

2A+B > C

3amucaTh KUHETUUECKOE ypaBHEHUE. YeMy paBHa MOJIEKYJISIPHOCTh PEAKIUU U TOPSAIOK 10
peareHTy A.

20. Paccuutath KOHCTaHTY paBHOBECHs U PaBHOBECHBIH cocTap 1pu Temmepatype 300 °C, mns
peakLuy U30MEPU3ALMKU CMECU KCUIIOJIOB.

21. OcHOBHBIE MOJIOKEHUS U BBIBOJIBI IO TEOPUHU AKTUBHPOBAHHOI'O KOMILIEKCA.

22. JIyis peakiuu, 3anicaTh BIUSHHUE IaBJICHUS HAa BBIXOJT dTUIIOCH30I1A:

C2H4 + C6H6 - CO6HS5C2HS

23. OnpenenuTh: KOHBEPCUIO OE€H30J1a M CEIEKTUBHOCTH 10 OeH3ody; kr, k.

[leneBas peakus C6H6 + C2H4 > C6H5C2HS5

[Mo6ounas peakiust CO6H6 + 2C2H4 - C6H4(C2HS)2

[Ipu ankunupoBanuu 6eH3oa sTuaeHoM odpazyercs 1000 kr stunbdenzona u 15 xr
TUATHIIOCH3011a. J[71s1 yBeTMYeHUS CeeKTUBHOCTH OCH30J TIOJJAETCS B TPEXKPATHOM M30BITKE OT
CTeXHOMeTpUUecKku HeoOxoaumoro. CteneHb YucToThl OeH3oma 98,5% mMacc. B aTUJIeHE
conepxutcs 2% 00. aTaHa.

24. TOII XTTII. Pacxoaasie k03P GUIIMEHTH TEOPETUUECKUE U TTpaKTUUeCKHe. B3anMocBsI3b
pacxoHbIX K03 PHUIIUESHTOB.

25. Ha peaknuro KaTaJuTHIeCKOTOo OKucaeHus moaano 15 000 Kr/4 TeXHHYEeCKOro MpoMnuyieHa,
€ro cTeneHp npespamieHus 15%, mpu atom obpazosanochk 1200 kr/4 Boabl. OnpeaenuTs: 00bemM
MIOJIaHHOTO BO3/1yXa, €CJIM IPUHSTH, YTO B BO3AyXe coaepkUTCs 20% KucCIopoaa, OCTaIbHOE
a30T; pacXxoHbIe KOAPGUIIUEHTHI IO ChIphI0. COCTaBUTH MAacCOBBIM MaTepHalbHBIN OanaHC.
IeneBas peakius — okuciaeHue nporuicHa B npommwieHokeua: C3He + 0,5 02> C3HsO
[ToGounast peakuus — moaHoe okuciaeHue npormicHa: C3He +4,5 02> 3 CO2+ 3 H,O

26. IIpucoenrHeHre MO IBOMHOM Yriaepo yriiepoaHou cBs3u. [IprucoenrHenre rasoreHoB u
raJIOr€HBOJAOPO/IOB K OJiehHAM.

27. UnrterpanbHas u nuddepeHinanpHas CeICeKTUBHOCTb.

28. IlpucoennHenune no JBOMHOM YIiiepol yriepoaHoil cBs3u. Ilpucoennuenue no npaBuily
MapkoBHukoBa. [Ipucoennnenne npoTus npasuina MapKOBHUKOBA.
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29. Ha peakuuio XJ0pUpOBaHUS ATUIICHA ojaeTcs S6 Kr atuwiieHa v 71 Kr xjopa. TexHuueckui
XJIOp comepkut 2% macc. azoTa (IPUMeECh), TEXHUIECKUI 3TUIICH coAepkUT 5% 00. 3TaHa.
OnpenenuTh KOITUIECTBO 00Pa3yIOMIErocs AUXJIOPITAHA, CTEIICHD MIPEBPAIIICHUS ITHIICHA,
pacxoaHble K03()(DUIIUEHTHI IO CHIPBIO.

C2H4 + Cla> CoH4Cl2

30. I'paduuecku MpOUJUTIOCTPUPOBATH MPOTEKAHNE YK30TEPMHUUECKON XUMUYECKON PEAKIIUH.
31. Peaknuu HyK/1€0()HIBHOTO 3aMENICHUS Y HACHIIIICHHOTO aTOMa yTiiepo/ia. 3aMelIeHHe 1o
TUMY Sno.

32. OnpenenuTh: KOHBEPCHIO OCH30/1a B CENIEKTUBHOCTH 0 0eH30:y; ke, K.

LleneBas peakius ~ CgHg + C3He=> CsHsCsHy

[Mo6ounas peakiust  CeHs + 2C3He=> CsHa(C3H7)2

[pu ankunupoBanuu 6eH3ona nmponuieHoM oopasyercs 1000 kr uzonponundensona u 15 xr
quu3onponmioeH3ona. J{ns yBenudeHus CeJICKTUBHOCTH OEH30JT TTOIAeTCs B TPEXKPATHOM
M30BITKE OT CTEXHOMETPUIECKH HeoOxoaumoro. CteneHb YucToThl OeH30ma 98,5% macc.

33. BriBeCcTH KHHETHYECKOE YPaBHEHUE PACXOI0BAHUS YIJIEBOAOPOA:

Cl « 2CI*

Cl* +RH - R* + HCI

R* + C,> RCI + CI*

34. BbIBecTH KHHETHUYECKOE YPABHCHUE PACXOIOBAHMS MIEPEKHUCH JIJIS IPEICTABICHHOTO
MEXaHHM3Ma: ROOR—> 2RO*

RO*+ SH - ROH + S*
S* + ROOR - SOR + RO*
2S* 28-S

Kpurepum oueHku:
Jnist ouHO# (opmbl 00yUeHus (cemecTp 5), UId OYHO-3a04HOM (cemecTp 6), 3aounoii/ 3. CIIO, /
3.BO dopm oOGyuenusi(cemectp 6 /6 /5):

Bamer Orenka

0-23 (HEYZOBJICTBOPUTEIEHO (2)
24-28 (yAOBJIETBOPUTEILHOY (3)
29-34 «xopo1oy (4)

35-40 «oTmaHOY (5)

- MUHUMAILHO 24, MakcuManbHO 40 0ayioB 3a dK3aMeH (€CIM BCe OTBETHI MpPaBUIIbHBIC); 3a 1
HEIMPaBUJIBLHBIN OTBET CHUMACTCSI MUHUMYM 2 0asia;
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MuHHCTEpCTBO HAYKHW U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HwxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((uinan)
beneparTbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HAITMOHATIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem mexHonI02UHECK UL
Kageopa negpmexumuuecxkoeo cunmesa

Kpurtepun oneHku no 1ucumMivinHe B 6aauiax

[Ipu oneHke pe3ynbTaToOB AEATEIBHOCTH CTYJIEHTOB B paMKaxX AUCHMUILUIMHBI «b51.0.25
Teopust XMMHUKO-TEXHOJOTMYECKUX MPOLIECCOB»  HCIONb3YEeTCd PEUTUHrOBas —CUCTEMA.
PelituaroBas oneHka (GpopMUPYyeTCsi HAa OCHOBAHUM TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.
MakcuManbHBIA Oalll BBICTABISETCS 32 MPUHIMIUAIBHO TPABUIBHBIA W TIONHBIA TMOAXOI K
pEelIeHHI0 3a7ad y4eOHOW MPaKTUKU, TPAMOTHOE H3JIO0XKEHHE W O(OPMIICHHE IMMOTYYCHHBIX
pe3yJIbTaTOB, IIUPOTY OTBETOB Ha BCE MOCTABJIECHHBIE BOIPOCHI.

MuHuUMaNbHBIH Oaml OTpakaeT NPUHIMIHAIGHO MPABWIBHBIN MMOAXON CTYACHTAa K
PELLIECHHIO OTACIBHBIX 33/1a4 C YYETOM IMOJHOTHI OTBETOB HA MOCTABJICHHBIE B 33/1a4ax BOMPOCHI,
JOTTYIIICHHBIX HETOUYHOCTEH U OIUOOK.

[IIkayra mepeBo1a TOrOBOTO PEUTUHTOBOTO Oasuia R, (uist 3auera):

WNuTtepBan 6amioB pedTUHTa Orenka
0<R, <60 «HE 3a4TEHO»
60<R, <100 «3a4TEHO»

[IIkaa nepeBojia UTOTOBOTO PEUTHHIOBOTO Oayuta Ry (Ui sx3amena):

WuTepBan 6aminoB pedTHHra Onenka
0<R, <60 «HEYIOBJICTBOPUTEIBHO» (2)
60<R, <73 «yZOBIETBOPUTENBHO» (3)
73<R, <87 «xoporo» (4)
87<R, <100 «oTiuuHO» (5)

Kputepuu o11eHKM OTBETa CTYAEHTA Ha YK3aMEHE

XapakTepucTuKa OTBETA baer

3anaya pemieHa. J[aH NOJIHBIN, pa3BEpHYTHIM OTBET Ha IOCTABJIEHHBIE BOIPOCHI.
OtBer dopmynupyercs B TEpMHHAX HAyKW, M3JI0KEH JIMTEPATypHBIM s3bIKoM, | 40-38
JIOTUYEH, JOKa3aTelIeH, IEMOHCTPUPYET aBTOPCKYIO MO3HUILMIO CTYACHTA.

3amaua pemieHa. J[aH TONHBIA, HO HEIOCTATOYHO IMOCJIEIOBATEIbHBI OTBET Ha
MOCTaBJICHHBIN BOMPOC, HO MIPU 3TOM MTOKAa3aHO YMEHUE BBIICIUTh CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKK M MPUUYMHHO-CIIEICTBEHHbIE CBsi3u. OTBer jornueH u | 37-35
W3JIOKEH B TEPMUHAX HayKU. MOTYT OBITH JOMYIIEHBI 1—2 OMUOKHA B ONpeIeICHUN
OCHOBHBIX NIOHSATHI, KOTOPBIE CTYAEHT 3aTPYIHIETCSA UCIPABUTH CAMOCTOSTEIBHO.
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3anava peunieHa. JlaH HEIOCTAaTOYHO NOJHBIM U HEJOCTaTOYHO Pa3BEPHYTHIN OTBET.
Jlornka ® mNOCIENOBAaTEIBHOCTh M3JI0KEHUS HUMEIOT HapyuieHus. JlomymieHs!
OmKMOKH B PacKpbITUU MOHATHUH, ynoTpebieHnH TepMHHOB. CTyAEHT He crnocoOeH
CaMOCTOSITEJIbHO BBIICIUTh CYIIECTBEHHBIE M HECYLICCTBCHHBIE IPU3HAKH U
NPUYMHHO-CJIEICTBEHHbIE CBA3H. CTYACHT MOXET KOHKPETH3HPOBaTh 000OIIEHHBIE
3HAHMA, J0Ka3aB Ha IPUMEpPax HMX OCHOBHBIE ITOJIOKEHHS TOJBKO C IIOMOIIBIO
npernonasatens. PeueBoe opopmienne TpedyeT monpaBok, KOPPEKIHH.

34-29

3ajmaya He pemieHa. JlaH HENONHBIA OTBET, JIOTMKA M IIOCIEA0BaTEIbHOCTH
U3JIOKEHUS UMEIOT CYIECTBEHHbIE HapylleHus. JlomymieHsl rpy0Oble omMOKK npu
ONPEIEICHUN CYLIHOCTH PACKPBIBAEMBIX IIOHATHM, TCOPUH, SBJICHWM, BCICACTBUE
HENOHMMAHHsA CTYJEHTOM MX CYLICCTBEHHBIX M HECYILECTBEHHBIX INPU3HAKOB M
cBsi3el. B oTBeTe OTCYTCTBYIOT BBIBOJBl. YMEHHME PpACKpPBITh KOHKPETHBIE
MpOsIBJICHUST OOOOIIEHHBIX 3HAHUN HE TOKa3aHo. PedeBoe odopmieHue Tpedyer
MONPaBOK, KOPPEKLIUH.

28-24

3amaua He pemieHa. [laH HEMONMHBIA OTBET, MPEICTABISIONINN CO00M pa3pO3HEHHBIC
3HaHUA 1O TEMC BOIIpOCa C CYICCTBCHHBIMU OH_II/I6KaMI/I B OIPCACIICHUAX.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HEJIOTUYHOCTh U3NOKEHUsA. CTyIeHT He
OCO3HACT CBA3b J[JAHHOTO IIOHATHA, TCOpHUH, ABJIICHUA C OPYTrUMU O6’beKTaMI/I
muctUIIMHBL.  OTCYTCTBYIOT — BBIBOJBI, KOHKPETH3alMsl U  JOKA3aTelIbHOCTh
u3iaoxenusd. Peub HETrpaMOTHa4. I[OHO.HHI/ITGJII:HBIG U  YTOYHAIONIUC BOIIPOCHI
npenojaBaTesis HE MPUBOAIT K KOPPEKIMH OTBETa CTyJeHTa HE TOJbKO Ha
MOCTaBJICHHBIN BOIIPOC, HO U Ha ApYTHUC BOIPOCHI AUCHUIIINHBI. He MOJIYy4YCHBI
OTBETHI 110 6A30BBIM BOMPOCAM JUCIUIUIUHBI.

23-0
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