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TumnoBble 3a1aHNs )11 KOHTPOJIBLHOM padoThl 7 cemMecTp
1.Paccunrath pacxoHbIi KO3 PHUIIMEHT TPUPOTHOTO Ta3a, conepxkamiero 97%;(00.) MeTaHa B IPOU3BOJICTBE

YKCYCHOM KHCIIOTHI (pacdeT BECTH Ha OJIHYy TOHHY NpPOAYKTa) W3 alerainpieruia. Beixona anerusieHa w3
MmeTaHona - 15% ot Teoperudeckoro, aneranpaeruaa - 60%, a ykcycHoit kucinotsl - 90%.
2.0mpenenuTh TeopeTuyeckue pacxoansie kodhduumentsl gochopura, conepxkamiero 30% P20s u 70%
H3POj4 (o P20s) Ha ogHy TOHHY 1BOiTHOTO cynepdocdaTa.
3. CocTaBuTh MaTepHAILHBINA OaJaHC MMEYM CKUTAHUS Cepbl MPOU3BOANUTENHLHOCTRIO 60 T/cyTKu. CTerneHb
okucnenus cepsl 0,95 (ocranbHas cepa BO3TOHsIETCS M cropaeT BHe neud). Koapdunuent n3opTka Bo3ayxa
1,15. Pacyer ciiexyeT BeCTH Ha IPOMU3BOAUTEILHOCTH IEYH IO CXKUTAeMOH cepe B Kr/dJac.
4. CocraBUTb MaTepHaJbHBIM OanaHc MPOU3BOJCTBA KpHOiUTa (Ha 1T), eciu MIpoLEcC ONMUCHIBAETCA
cnenyromuM cymmapaeiM ypaBHenueMm: 2 A1(OH)z + 12HF + 3NaxCOs = 2NazAlFes + 3CO2 + 9H?0.
[InaBuKOBYyIO KHCIOTY HpUMEHSAIOT B Buae 15% pactBopa ¢ropoBomopona B Boae. Coxy Oepyt ¢ 4%
HEJOCTa4d OT CTEXHOMETPUYECKOTO0 COOTHOLIEHUS Jisi o0ecreueHuss HeoOXOAMMON OCTaTOYHOU
KuCIOTHOCTH. [IpoTekaronue mpu 0Opa3oBaHUU KPUOJIUTA PEAKIIMU MOTYT ObITh BBIPa)KE€HbI yPaBHEHUSMMU:
2 A1(OH)s + 12HF = 2H3A1F¢ + 6H20
2H3A1Fe + 3Na2CO3 = 2 NazA1Fs + 3CO2 + 3H20.

5.CocraBbTe CTEXMOMETPUUECKHI OanaHc /i mpolecca:

2A— B

A+B—C

A+C— [

2B—]1
€CIIM HavyaJibHasi KOHIIEHTpaLus peareHTa A 12 MoJb/11, TeKyline KOHLeHTpauu BemecTs A - 0,05 mons/i, C
- 0,5 monw/n, J1 - 1,5 Momb/m.

6.HaiinuTte koHCTaHTYy paBHOBecus mpu Temmneparypax 500 u 2000 K ms peakunn

H20+CO — H2+CO2, eciim AGsoo = -20,2 kJ[x/Moms 1 AG2o00~ 25,3 kJIK/MOIIB.

7.Wcrionb3ys MpaBMIIO COCTABICHUSI KHHETUYECKUX YPAaBHEHHUN CIIOKHBIX PEAKINH, 3aIMUIINTE KHHETHIECKOE
ypaBHEHHE pacueTa ckopocTeil mo BemectBam A, B, R u M s peakuun: A+B — R+S; A+R —M npu
u3BecTHBIX K1, K2, Ks.

8. Omnpenenure KOHIEHTPALMIO peareHTa A Ha BBIXO/E€ M3 NMPOTOYHOTO PEaKTOpa HJICabHOIO CMEIICHUS
obsemMoM 1,2 M3, ecnm 7151 poBesieHNs peakmun A — R + S, KMHETHKA KOTOPOii OMUCHIBAETCS ypaBHEHHEM
o= 13Ca 15, monaror pearent A ¢ HayanbHO# KonnenTparueit Cao=1,5 kMOIE/M® 1 06BEMHBIM pacxoaoM 3 M/4.
9. Omnpenennure 00beM peakTopa HISATFHOTO BRITECHEHUS TSI poBeaeHus peakin 2A — R + S, ecmu
KOHCTaHTa CKOPOCTH COCTaBIAeT SMY/(KMOJIb-u), HauaibHas KOHIEHTpamus peareHTa A Cao= 2 KMOJIB/MS,
00beMHBIH pacxon 12 M%/4, He0OXOMMast CTETICHb npeBpaieHus Xa=0,75.

10. Onpe/ennTe YUCIO CEKIMil KackaJa PeaKTOpoB MIEaTbHOTO CMENIeHHs paBHOro oobema V =0,5 M3,
HEOOXOAMMBIX JUIs IOCTHKEHHS CTETIeHH npeBpalieHus Xa= 0,65 npu noBeieHUN peakuu



A +2B — R + 2S, xuHeTHKa KOTOpoii onuckiBaercs ypapHenneM: ma = KCA®?Cgl®, ecim k = 2,5Mm%/(kmomb-u),
Cao=1 xMoms/M3, Cpo~2 KMOIE/M®, IpH 06BeMHOM pacxoze 10 m>/u.

11.ConocraBbTe XapaKTepUCTUKH PaOOTHI MPSIMOTOYHBIX U IPOTUBOTOUHBIX a0COpPOEPOB.

12.B nacagounom abcopOepe nuaMeTpoM 1M BYOKHCH CE€phl MOTJIOMAETCS BOAOW M3 BO3ayxa. HavdanbHOe
conepxkanue SO2 B moctynaroriei cmecu 7% (00.). Crenens nornomenus raza 0,9. Ha Beixone u3 abcopbepa
Boza cozepxuT 0,0072 xr SO2/ xr H20. Kosddumment macconepenaun B abeopbepe Ky = 0,005 kr SO2/(M? ¢
kr SO/ kr H20). Hacagka u3 kepammuueckux koiner 50x50x5 mm. Koadduuuent cmaunBanus Hacaaku - 1,
BBICOTA €AMHUIBI mepeHoca hoy = 1,17 M. Onpemenuth pacxoa BOAbI B abcopOepe, eciu yiaeiabHas
TIOBEPXHOCTh HACAJKHU cocTaBisieT 87,5 M¥/M°. Omsem: 30 1/4.

13. Bo ckobKO pa3 yBEeIHMUUTHCSA TEPMUUYECKOE COTIPOTUBIIEHNE CTEHKH CTaJIbHOIO 3MEEBHKA, CBEPHYTOTO U3
TpyObI AuameTpom 38X2,5 MM, €CITH TOKPBITH €T0 CJI0eM dMai ToMmuHOM 0,5 MM. CUUTATh CTEHKY IUIOCKOM.
Koaddumuent temmonpoBognoctu cranu 46,5 Bt/(M/K). Otset: 10 pas.

14. TlaponpoBoa maunHoM 40M muamerpom 51x2,5 MM HM30IMpPOBaH CJIOEM MPOOKH TOMIMHON 30 MM.
Temneparypa moBepxHocTU BHyTpu mapornpoBoga 175 0C, moBepxHocTH m3oJisiuu cHapyxu — 45 0C.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TepsemMoe B 1 yac MOBEpXHOCThIO mapompoBoaa. KosdduuumeHTsr
TEIJIOTIPOBOIHOCTH CTaJIM M HM3OJSAIUMU paBHBI cooTBeTcTBeHHO 46,5 BT/(M/K) m 1,05 B1/(M/K). OtBer:
1,7563/10 7 1x.

15. Cnoif npa Ha TMOBEPXHOCTH BOJBI MMeeT TommuHy 250MM. TemmepaTypa Ha HWIKHEH W BepXHEH
nosepxHoctu paBHbl 0 0C u —15 0C. Onpenenure TeroBoi NOTOK 4yepe3 1 M 2 MOBEPXHOCTHU JIbJA, €CIIU
KO3 GUIIMEHT TeronpoBogHocTH coctapiseT 2,25 B1/(m ‘K). Kak u3MeHUTCS TEmIoBOW MOTOK, €CIU JIe
MOKPOETCS CJI0eM CHera ToJmuHoW 155MM ¢ koaddumuenTom TtemionposogHoctu 0,465 Bt/(M/K), a
TeMIepaTypa Ha IOBEPXHOCTH cHera omycTtures 10 —20 °C.

OtBer:135Br/M 2,45 Bt/m 2 .

16. Ctenka 00>XMroBOI MEYH MOCTPOCHA U3 OTHEYIIOPHOTO M CTPOUTENBHOTO Kupnuua ¢ kKoddduumentamu
tertonpoogroctu 0,45 Br/(M/K) u 0,35 Br/(M/K). Tommmua kmaaku cocraBisier 120mMm u 200Mm
COOTBeTCTBeHHO. OrmpenenuTe MOTEPH B OKPYXKAIOIIYIO Cpeay, TemIepaTypy Ha TpaHHIE CIIOEB, €Cld
Temmeparypa BHyTpeHHei mosepxnoctu ctenku 1200 °C, a mapyxmoii 150 °C. Otger: 1256 Br/m 2, 866°C.
17. Topsumii KOHLEHTPUPOBAHHBIH PACTBOP, BRIXOAAMIMII M3 BHIIAPHOTO ammapaTa ¢ Temmeparypoii 106°C,
ucnonb3yercs s nogorpesa 10 50 °C xomoaHoro pa36apieHHOro PacTBOpPA, MOCTYMAIOIIEr0 HA BHITIAPKY C
temnepatypoii 15 °C. B TenmmooOMeHHNKe KOHIIEHTPHPOBAHHEIH pacTBop oxnaxaaercs 10 60 °C. Onpenenure
TEMIEPATYPHBII HATIOP MPH MPSIMOTOYHOM U POTUBOTOYHOM JABUKEHUH PAcTBOPOB. OTBET: MPOTHUBOTOUHBII
50,5 °C, npamorounsrit 36,8 °C.

18. 1930 xr/u4 GyTmiioBoro cnupra HeoOXoauMo oxiaaxaars oT 90 1o 50 o C B IPOTUBOTOUHOM OOMEHHUKE
HNOBEPXHOCTHIO 6 M 2 . OXJakiIeHue IpoBOANUTCS BOAOK ¢ HadanbHOU TemnepaTypoit 18 o C. Koadduuuent
Teronepenayn B TeroooMennuke K = 230 Br/m 2 K; At cp — cuuTaTh Kak cpemHee apu(pMETHUECKOE.
Omnpenenure pacxon Boasl. OtBet: 4,2 M 3 /4.

TunoBble 3a1aHus 1J151 KOHTPOJIbHOW padoThl 8 cemecTp

1. Onpenenure KOHLIEHTpALMIO peareHTa A Ha BBIXOJI€ U3 MPOTOYHOIO pEaKkTopa HI€albHOIO CMEIIECHUs
oobemoM 1,2 M 3, eciu i mpoBeeHus peakuuu A = R + S, kuHeTHKa KOTOpOH ONUCHIBAETCSl ypaBHEHUEM
A A =3C A 1,5, nonatot peareHT A ¢ HadaibHOU KOHIeHTpamuern C Ao =1,5 KMOIb/M 3 U OOBEMHBIM
pacxozom 3m 3 /4.

2. Ompenenure 00beM peakTopa HICaTHHOTO BBITECHEHHWS IS MpoBeneHHus peakuuu 2A = R + S, ecnmm
KOHCTaHTa CKOPOCTH COCTaBIseT SM ¥/(kMoJb /4), HayanbHas KOHIEHTpauus peareHTa A C ao =2KMOIB/MS
o6seMHBIH pacxon 12m 2 /4, HeoOxomumas crenens npespamenns X A = 0,75.

3. YKCYCHBII aHTHIIPH]] TIOJIBEPTAIOT THAPOJIHM3Y B PEAKTOPE C MEIATIKOH, paboTaronieM B pexXHMe MOTHOTO
cmemenus. KoHueHTpamus ykcyHoro aHrupuaa B ucxonnou cmecu 0,3 mons/n. Crenens npespamienus 0,7.
OObeMHBII pacxo]l KUAKOCTU MocTosiHeH U coctapiseT 20 i/muH. Ilponecc uner npu O0sibIIOM U30BITKE
Bozbl. KoHcTanTa ckopocty ruposusa 0,38 mun .,

Onpenenure:

1) 06beM eTMHUYHOTO PeaKkTopa CMEUIeHHs, 00eCTIEUMBAIOLINI 3a/JaHHYIO CTEIIEHb NIPEBPAIIECHUS;

2) peaklIMOHHBIN 00beM, TPEOYIOLIUIICS sl TPOBEIECHHS TOTO e Ipolecca IIPH TeX K€ YCIOBUSAX B PEaKTOpe
U/ICIbHOTO BBITECHEHHUS; 3) YUCIO €IUHHYHBIX PEAKTOPOB CMEIICHUs, TPEOYIOIIMXCS A TOro, 4TOOBI
00IMiA peaKIMOHHBIN 00BeM PUOIMIKAICT K 00beMy peakTopa BeiTecHeHus. Oteet: 123 1, 63,5 m; 8.

4. lns mpousBoacTsa 50 T/CyT. aTHUIIaLIeTaTa [0 PEAKIIUU



C 2H s OH+CH 3 COOH=CH 3 COOC 2 H5+H > O
3aMpPOEKTUPOBAH PEAKTOP C MEIIAIKON MEePUOIUYECKOT0 NeUCTBUS. Peakius mpoTekaeT B )KUAKON ¢aze mpu
temnepatype 100 °C. Ckopocts onuchiaercs ypasaenneM U A =k[C A C s - (C p C r /K)],
rae kK = 7,93x10 ® m 2 /(xkmonb/c), K=2,93. 3arpykeHHBIi B peakTOp BOJHBIH PACTBOP IUIOTHOCTHIO
1020 xr/m 3 comepsxut 23%(Macc.) KucaoTsl 1 46%(Macc.) 3TaHONIA U He COAEPKUT dTUIaLeTara. 11I0THOCTD
PEaKIMOHHOM CMECH OCTaeTcsi HEM3MEHHOW Ha MPOTSHKEHWH BCEro Mmpollecca.. 3aJaHHas CTENeHb
npeBpauieHust KUucioTsl 35%.
Bpewms 3arpy3ku u pasrpy3ku peakropa 14. 3aTeM Mpou3BOJICTBO NMEPEBEIU HA HEMPEPHIBHOE, COXPAHSIS TOT
K€ COCTaB UCXOJHON CMECH U Ty K€ CTENEHb MPEBPAICHUS.
PaccuuTaiite:
1) o0Bbem peakTopa npH NEPUOJUIECKOM ITPOU3BOJICTBE;
2) KaKoBa MPOU3BOIUTEIBHOCTD, €CIIM OH Oy/eT paboTaTh HEMPEPHIBHO;
3) kaKoif 00beM peaKIIMOHHOM 30HBI HEOOXOIMM, €CITU PEAKITUS TPOBOAUTCS HETIPEPHIBHO B TPEXCTYIIEHYATOM
peaxtope cMemmenns. Oter: 52 M °;47m3; 14m3;42m 3,
5. Onpenenute 4MCIO CEKIMA KacKaaa PEaKTOPOB HJICATHHOTO CMEIICHUS PAaBHOTO 00beMa
V=0,5m 3 , HEOOXOIMMBIX JIJIsl JOCTHIKEHHUS CTETIeHU npeBpamieHus X o = 0,65 mpu MoBEICHUH pEeaKIuu
A +2B =R + 28, kxuHeTrnKa KOTOpO# onuchiBactTcs ypaBHeHueM : vA =Kk C A 0,5Cg 1,5,
ecimm k=2,5M 2 /(kmoib. 1), C Ao =1 kmonbs/M 2, C Bo =2 kmons/M 2, ipir 06semMHOM pacxoze 10 M 3 /4.
6. Haiinure koHcTanTy paBHOBecus npu TemnepaTtypax 500 u 2000 K mis peakuun
H 2 O+CO=H 2 +CO 2, ecitu AG 500 =-20,2 xJI>x/M01b 1
AG 2000 = 25,3 kJI>x/MOJIb.
7. Vcrionb3ys MpaBUIIO COCTABICHUS KHHETUYECKUX YPABHEHUH CIIOXKHBIX PEAKIUii, 3alUIITNTEe KHHETHUYECKOE
ypaBHEHHUE pacyeTa ckopocteit mo BemiectBaM A, B, R u M mnsa peakunuu: A+B = R+S; A+R=M npu
mBectHeIx kK1 ,k2,k3.
8. Ilpoanamm3upyiite 3aBUCUMOCTH TU((DEPEHINATBEHON CEIEKTUBHOCTH OT TEMIIepaTypbl IS JIBYX
napauieIbHBIX PEaKIMi OMHAKOBOTO MOPSIKA.
9. BeiBeuTe ypaBHEHHE 3aBUCHUMOCTH JU(DPEpeHIINATBHON CEIIEKTUBHOCTH OT KOHIICHTPAIIMU pearcHra A
JUISL TIapalljIeNIbHbIX PeakIiil, UMEIOIUX Pa3HbIM MOPSAIOK MO peareHTy A.
10. Ilepokcua BoAOpoa, HavyajdbHAss KOHLEHTPAIHS KOTOPOTo 25,4MONb/N, KaTATUTHYECKH pPasiaracTcs.
Yepes 10 munyT B pactBope ocraercs 13,4 mons/n H 2 Oz, uepe3 20 munyt — 7,08 monb/11, a yepes 30 MUHYT
— 3,81 mounb/n. OnipeenuTe MOPsIOK Peakui U KOHCTaHTy ckopocTr. Oteet: 0,0635 mMuH -1 .
11. Onpenenure sHepruto akTuBanuu okuciaenus SOz 1o SOz Ha BaHaIMEBOM KaTajau3aTope, eCIM KOHCTaHTa
ckopocTH mporiecca paBHa 6,3 ¢ mpu 455 °C, 12 ¢ T ipu 470 °C n 26,2 ¢ mpm 490 °C.
Otser: 191,3 xJ[/MoIb.
12. T'azoBas cMech CHHTE3a aMMHaKa COCTOUT M3 a30Ta M Bojopoza. Haiimure orHomenne H 2 k N 2 , mpu
KOTOPOM CKOpPOCTh peakiuu OyneT MakcuMmanbHOW. CKOpPOCTh peakllud CHHTe3a aMMHaKa OMUCHIBAETCS
ypasrenneM M.W. Temkuna u B.M. ITenkesa - U=k 1 p N2 (p® H2 /p 2 NH3) 0,5 - K2 (p 2NH3/p3H2) 0,5.
Otger: 3:1.
13. Ilpu mpoTekaHuu MOCieaoBaTeNbHON peakiun A=B=C ompenenute MOMEHT, KOT/a KOHICHTparus B
JIOCTHTaeT MaKCUMaJIbHOr0 3Hauenwus, ecan k 1 =2k 2 .
14. T'a3zoBas cmech cocrout M3 okcuzaa azora (II) m Bozmyxa. Haliaure KOHLEHTpaluio KUCIOpoJa, Mpu
KOTOPOM OKCHJ] a30Ta OKUCIISIETCS ¢ MAaKCUMaJIbHOW CKOPOCTHIO, €CIIU MPOLIECC MPOBOIUTH IPHU TEMIIEpaType
150 °C, xorma mpomecce mpakTHIECKH HEOOPATHM, a CKOpOCTh onmckiBaeTcst ypaHeHneM u=kC 2 no C oz

TunoBbie BONPOCHI K 3K3aMeHYy/3a4eTy/3a4eTy ¢ OLeHKOI:
IIpoBenenune mpoMeKyTOYHOM aTTEeCTALMHU MPOXOAUT B BH/AE 3a4eTa.

BOHpOCbI K 3a4€Ty 10 IMCUUIIJIHHE «XuMHuUYecKkass TEXHOJIOTHS»

TcemecTtp
1. Ilenp mnpoBeneHHS MAaTE€PHAIBHBIX PACUYETOB XHUMHKO-TEXHOJOTMYECKUX IpoieccoB. [IpuHuumb
COCTaBJIEHUS] MaTepHaJbHOro OanaHca. 3aKOH COXPAaHEHHsS MacChl M 3aKOH CTE€XHOMETPHYECKHX
COOTHOILIEHHH - OCHOBA COCTABJIEHUS] MaTEPUAIBHOTO OaslaHca.
2.  Teopernueckuii marepuanbHblii Oamanc. ['paduueckoe mnpencTaBiIeHUE CIOXKHBIX XUMHUYECKHX
npeBpatieHuil. PacueT Texyiiei KOHIIEHTpaluu KOMIOHEHTOB. TeopeTnueckre pacxoaHble KO3 GUIIMEHTHI.



3. IlpakTuueckuit MarepuanbHbli 6anaHc. PacueT pacxomHbIX KO (GHUIIMEHTOB MO CHIPBIO.

4.  CocraBneHue MaTepHaIBHOrO OajaHca pabOThl Tpou3BOACTBAa. [IpuxomHas W pacxojHash 4YacTh
MaTepHaJbHOro OajaHca.

5. OcHOBHOE ypaBHEHHE IIEPEHOCA UMITYJIbCA.

6.  ®usnueckue cBoiicTBa >xuakocted. Kiaccuduranms XuIKOCTEH MO PEOJOTHUYECKUM CBOHCTBAM.
3akoH HeroTOoHA.

7. Juddepennumansabie ypaBHEHUS paBHOBECHs Dilepa.

8.  OcHOBHOE ypaBHEHHUE I'MIPOCTATUKH U €r0 MPAKTUYECKOE HCII0JIb30BaHMUE.

9.  OcHOBHbBIE XapaKTEPUCTUKU MABIDKEHHS JKUAKOCTeH. JlaMUHApHBIH M TypOYJIEHTHBIH PEKUMBI
Te4eHus. XapaKTepUCTUKU CTALlMOHAPHBIX U HECTALIMOHAPHBIX TOTOKOB.

10. BsIBox ypaBHEHHsI HEPA3PHIBHOCTH MOTOKA.

11. VYpaBHenue nepeHoca konndecrsa apuxeHus Hasbe-CTokca.

12. JIBwkeHUe UACaTbHBIX )KUIKOCTSH. Y paBHEHHsI IBHKEHUS Diiepa.

13. VYpasuenue bepnysiu u ero npakrudyeckoe npumeHenue. OnpezeneHre NOTepPSHHOro Hanopa.

14.  OcHoBbl Teopun noaodus. [lomodHoe npeodpazoanre MU HEepeHIIMATHHBIX YPABHCHHN TBUKCHHUS.
Kpurepuu ruipoaAnHaMHUUEcKoro nogoousl.

15. Bunsl nepegaun teruia. Ternoeie 6anancel. OCHOBHOE ypaBHEHHE TEILIONEPEIayuu.

16. Monekynsapubiii mepeHoc Ttemna. llepemaya Temna TEIIONPOBOJHOCTBIO 4Yepe3 IUIOCKYHO U
LHWIMHIPUYECKYI0 CTeHKH. 3akoH Dypbe. TepMuueckoe conpoTUBIEHHUE.

17. Tlepenaua Temsia KOHBEKIMeH. YpaBHeHHE oxyaxJaeHUs HploToHa-PuxmaHa (3aKOH TEIUIOOTAAYM).
VYpaBHeHHEe KOHBEKTUBHOTO TeriooOMeHa Pypre-Kupxroda.

18. TemnoBoe nonobue. Kpurepuit Hyccenbra.

19. Cwmemansblii MexaHu3M mnepeHoca Tteruia. CloKeHne TepMHUYeCKHX comnpoTuBieHui. [lytu
MHTEHCU(UKAIIMH [TPOLIECCOB TEIIOOOMEHA.

20. TeriooOMEHHBIC anmapaThl.

21. ®wusnueckue OCHOBHI mpoliecca abcopomuu. [loctpoeHne paBHOBECHOM JTMHUK aOCOPOIIHH.

22. MarepuanbHblii 6anaHc abcopOIMH U TIOCTPOCHUE pabodeit INHUH.

23. OcHOBHBIE ypaBHEHUS pacyeTa aOCOPOIIMOHHBIX annapaToB

24. Knaccudukanus abcopoepos.

25. CriocoObl IPOMBIIIICHHON OpraHu3amniy a0COPOIIMOHHBIX aIapaToB.

26. DU3HKO-XUMHUYECKHE OCHOBBI pa3AeiCHHS KHUIKAX CMECEH.

27. Pextuduxanus. HernpepriBHas pekTuuKanus OMHApHBIX CMECEH.

28. YcTpoicTBO peKTU(HUKAIIMOHHBIX KOJIOHH. OCHOBHBIE XapaKTEPUCTUKH.

29. MarepuanbHblii 6anaHc pPeKTU()UKALMOHHOW KOJIOHHBI. YpaBHEHHs pacueTa PeKTU(UKALMOHHBIX
MIPOLIECCOB.

30. IloctpoeHue pabouMx JIMHUM JUIs YKpEIUISIoIled M HcdepIbIBarolie yacTed peKTU(UKAIMOHHON
KOJIOHHBI. Onpe/iesieHie TEOPETUIECKOTO B MPAKTHYECKOTO YHCIIa TAPEJIOK.

31. Ilepuoaunueckas ¥ HempepbIBHAs pekTH(UKanus. PekTudukanns MHOTOKOMIIOHEHTHOW CMECH.

32.  Meroas! aHanmu3a pabOTH peKTU(UKAITMOHHON KOJIOHHKI U €€ pacyer.

IIpoBeneHne MpoMeKyTOYHOM aTTECTALMHU MPOXOAUT B BH/AE IK3aMeHa.

BOl'[pOCLI K 3K3aMEHY N0 JTUCHHUIIJINHE «XHMHYECKAasi TEXHOJIOTHS»

8 cemecTp
1. XUMHKO-TEeXHOJOTMUYECKHE MPOIECChl KaK 0OBEKT YIpPaBICHHUS.
2. BxomHple W BBIXOIHBIE TApaMETPBl CHUCTEMBI, IIAPAMETPBl COCTOSIHUS, KOHCTPYKIIMOHHBIE W
YIIpaBJIAIOLINE TapaMeTPbl; (PYHKIIMOHAIBHBINA ONEPaTOp CUCTEMBI.
3. Ponp XuMHUYeCKO# MPOMBINIUIEHHOCTH B HAPOJIHOM XO03STHCTBE
4. TunuyHple METOJbl COBEPIICHCTBOBAHMS XUMHUYECKUX TMPOU3BOJACTB (yBEJIWYEHHE EIUHHUYHOU
MOIIHOCTH, KOMOMHUPOBAaHUE MPOU3BOJCTB, MEPEXOJ]] OT MEPHUOJUYECKHX K HENpPEpbIBHBIM IpOIeccaM,
aBTOMaTH3allMs U ONTUMM3ALIKs, TIOBBIIICHHE KayeCTBa MPOIYKIIUHN).
5. OcHOBHBbIE MOKa3aTeNN XUMHUKO-TEXHOJIOTMYECKOTO MpoIiecca.
6. BbIxoa npoayKIMK Ha MPOIYIIEHHOE U Pa3JI0KEHHOE ChIPbE, KOHBEPCHSI CHIPBHSI.



7. CenekTHBHOCTb uHTerpaidbHas u auddepenunanbHas. CTemneHb NpEeBpalleHUs. 3HAUYEHUE OSTHUX
noKaszaresel Ui XapaKTepUCTUKU IPOMBIIIJIEHHBIX POLIECCOB.

8. IIpom3BoaMTENbHOCTh U MHTEHCUBHOCTH Pa0OTHI alllapaToB.

9. VHTeHCUBHBIE U SKCTEHCUBHBIE ITAPaMETPhl TEXHOJIOTHYECKOT0 MpoLecca.

10. PaBHOBecue B TEXHOJIOTUYECKUX MPOLECCAX.

11. BausiHue ycioBuii IpOBEIEHUS peakLUui Ha paBHOBECHE: TeMIepaTypa, IMOJIBOJ TeIula, JaBJICHHUE,
KOHIICHTPALUS peareHTOB, H30BITOK OJTHOTO U3 PEareHTOB, OTBOJI MPOAYKTOB U3 30HBI PEaKIUH.

12. TepmoauHaMu4eckue pacyeTbl XMMUKO-TEXHOJIOIHYECKHUX POLIECCOB.

13. DkcepreTHuecKuil aHAIN3 XUMUKO-TEXHOJIOTMYECKHX MpoLeccoB, skcepreruueckuii KIT/I.

14, Knaccudukanus XUMHUYECKMX peaknuil (MpOCThie H  CIIOXKHBIE, OOpaTUMbIE W HEOOpaTHMBbIC,
KJIaccu(UKaIus 10 MOJICKYJIIPHOCTH U TIO TIOPSIIKY pEaKIuii).

15. Knaccudukanus no ¢pazoBoMy NpU3HAKY: TOMOI'€HHbIE M T'€TE€POr€HHbIE PEaKIMU. DK30TEePMUUECKUE U
AHIOTEPMUUYECKUE PEAKIIUH.

16. HMcnonb3oBaHue 3aKOHOB XMMUUYECKON KHHETUKH IIPU BIOOPE TEXHOJIOTHYECKOTO PEKUMa.

17. Kuneruka u XuMu4eckas TeXHOI0rus. GakTopsl, OMpEACISONNe CKOPOCTH TOMOT€HHO U T€TePOreHHO
IPOTEKAIOIUX PEAKLIUH.

18. Ponb KOHIEHTpallMM pPEareHTOB, TEMIIEPATyphl, NaBJICHUS, OOHOBJICHHMS IOBEPXHOCTH KOHTAKTa
pearupyomux (a3 M Apyrux (U3MKO-XUMHUECKUX (PAKTOPOB Ha TEUEHHE XHMUKO-TEXHOJOIMUYECKHX
IIPOLIECCOB.

19. CriocoObl U3MEHEHHsT CKOPOCTH TMPOCTBIX M CIOXHBIX peakiuil. Baxhelmmue crmocodbl ux
peryinupoBaHHusl.

20. TexHosormueckue npueMsl yckopeHus peakuuid. Karamus.

21. TIpom3BoACTBEHHBIE MPOLECCH] C IPUMEHEHHEM TBEPABIX, )KUKUX, Ta3000pa3HbIX KaTau3aTOPOB.

22. OCHOBHBIE TUIIBI KOHTAKTHBIX aIllIapaToB.

23. Xumuueckue peaktopsl. Kimaccupukanus 1 xapakTepUCTHKA MPOMBIIUICHHBIX PEAKTOPOB U OCHOBHEBIE
TpeOOBaHUs, PEIbABISIEMbIE K HUM.

24. PeakTopsl ¢ pa3IMYHBIMU PEKUMAMH JIBUKCHHUS: PEAKTOP MEPUOINIECKOTO M HEIIPEPBIBHOTO JIEHCTBHA,
PEAKTOpPbl MJICAILHOTO CMEIIEHUS M IOJHOTO BBITECHEHUS, BBIBOJI OCHOBHBIX YPAaBHEHUH XHMHUYECKUX
pEeaKkTopoB.

25. CpaBHeHHE 3PPEKTUBHOCTH IPOTOYHBIX PEAKTOPOB UIECATBLHOIO CMEUICHUS U UJ1€AIbHOTO BHITECHEHHUS.
26. PeakTopsl ¢ pa3IMYHBIM TEIIJIOBBIM PEKUMOM.

27. Tuddy3noHHbIE CTaUU TeTEPOTeHHBIX MPOIIECCOB.

28. TI'ereporeHHbIe HEKATATUTUYECKHUE IPOIIECCH B CHCTEME ''Ta3 — TBEP/I0E BEUIECTBO".

29. TI'ereporeHHble MPOLECCHI B CUCTEME «T'a3 — KUAKOCThY (Ta305KUAKOCTHBIE PEAKIIH).

30. OcHOBHI pa3pabOTKH XUMHYECKHX TIPOU3BOICTB.

31. TlocranoBka oO1Ieif 3a1aun pa3pabOTKH U CO3/IaHMsI XUMHUKO-TexHoJornueckux cucreM (XTC).

32. Hcnonp30BaHME METOAOB U MPUHIMIIOB CHCTEMHOTO HMccienoBanus mpu paspadotke XTC. OcHOBHBIE
HOHSATHUS U IPUHIUIIBI CHCTEMHOTO MO/IX0/1a.

33. Xumudeckoe MmpeanpusTie Kak caoxHas cucreMa. OO0Imas ctpaTerisi CHCTEMHOTO HCCIIEIOBAHUS.

34. OcHosHble 3Tansl co3aanus XTC.

35. Knaccuduxkarus moneneir XTC.

36. 3anmaum aHanmu3a, cuHTe3a U ontumuzanuu X TC.

37. Tunbl TEXHOJOTHYECKUX CBSI3EH.

38. Texnosnornueckue npuHIMMb co3ganus XTC.

39. IIpoGiiembl, BO3HHKAMOIIME MpPH pa3pabOTKe W HIKCIUIyaTalldd arperaroB OOJBIION eIMHUYHOM
MOII[HOCTH.

40. DHepreTnka B XHMHYECKOH TeXHOJOTHH. KOHIIEMIIMS TIOJHOTO HWCIOIB30BAHHUS HSHEPreTUICCKUX
pecypcoB.

41. BropuuHble SHEPreTHUECKHUE PECYPChl. DHEProTEXHOJIOTHYEcKasi CUCTeEMa.

42. OCHOBBI PHEPTrOTEXHOJIOTHH, €€ 3HAUE€HUE U CYIIHOCTb.

43. TloHsATHS O CBIpbE, NPOMEKYTOYHOM TIPOIYKTE (TIONYIPOIYKTE), TOTOBOM TPOIYKTE, OTXOMAaX
IIPOU3BO/ICTBA.

44. Bunel u kinaccuuKaius ChIpbsi: MUHEpPaJIbHOE W OpraHUYEcKoe; TBEpHOe, JKUIKOE M ra3000pa3Hoe;
IIPUPOJIHOE U UCKYCCTBEHHOE ChIPBE.

45. 3amackl ChIPhS U CITOCOOBI €T0 TOOBIUH.

46. IIpuHIMITBI pallMOHAIBLHOTO MCIIOIB30BaHMsI ChIphsi. KOMIUIEKCHOE MCTIOIb30BAHUE CHIPHSI.



47. 3naueHue nepepabOTKH BTOPUYHOTO CHIPHSI.

48. 3aMeHa MUIIEBOTO ChIPhsI CHHTETUYCCKUM.

49. TloaroroBka chIpbs K nepepadorke. OTX0pl XUMUYECKOTO POU3BO/ICTBA.

50. Konuenuus MuHMMH3anuu 0TX010B OCHOBHBIE IPUHLIUIIBI CO3/1aHHS 0€30TXOJHBIX TPOM3BOJICTB.

51. Dxonomuyeckas 3((HEeKTUBHOCTH OE30TXOAHBIX MPoM3BOACTB. COCTaB, CBOWCTBA M KJIacCH(UKAIUA
CTOYHBIX BOI.

52. Knaccu¢ukanus mpoMBIIUICHHBIX 3arpsi3HeHui onocdepsl. IcTOUHNKY 3arpsi3HEeHHs aTMOC(EpHI.

HpHMep 3K3aMCHAIlMOHHOI'O ounera

Jucuummaa b1.6.18 bazoBas yacte XumMuuyeckasi TEXHOJIOT U
(umdp no YII, HauMeHOBaHUE AUCLUILTHHBI)

IK3aMeHALUOHHBIN 0njieT Ne 4

1. PaccuuTaTh Konm4ecTBO ynansemon Biaaru (W) u3 25 1/4 GukapOoHaTa HaTpHs, €CIM KOJTUIECTBO
cyxoro oukapoonara (Gz) 20,7 /4
Tectbl
1. Vnanenwe Biaru M3 TBEPJAOrOo BIAKHOIO MaTepuasia MpU HEMOCPEICTBEHHOM CONPUKOCHOBEHHUH
CYIIUIILHOTO areHTa ¢ MaTEPUAJIOM - IIPOIIECC CYIIKH ... |.KOHTaKTHBIN; 2.KOHBEKTUBHBIN; 3.paualliOHHBII;
4. IUAIEKTPUYECKUNA
2. Pa3nenenuie cMecu KOMIIOHEHTOB Ha HU3KOKUIISIINWNA U BBICOKOKUIIALIUI PU OJJHOKPATHOM MCIIAPEHMH. ..
1 .BeImapuBaHue; 2.MpocTas Neperonka; 3.pekTudukanus; 4.9KcTpaKus
3. Iporiecc mepexoaa KOMIIOHEHTA U3 OAHOH (ha3bl B IPYTYIO 3aBUCHT ...
1.TONIBKO OT TeMIEepaTyphl; 2.TOIBKO OT KOHIIEHTPAIUH; 3.TOJBKO OT AaBJICHUS
4.0T MOBEPXHOCTH CONPUKOCHOBEHUS (a3 M Pa3sHOCTH KOHIICHTPALMI KOMIIOHEHTOB B (ha3e
4. buHapHas cMech COCTOHMT U3 BOABI (tum = 100°C) m sTHnOBOTrO crmpta ( tyun = 78°C). Kakoif koMIoHeHT
ABJIETCS HU3KOKUIISIILAM ?
1.Boza; 2.3TUnoBBIN cupT; 3.00a KOMIIOHEHTA; 4.HU TOT, HU APYTOH
5. ®a30Bo€e paBHOBECHE MACCOOOMEHHBIX MTPOLIECCOB XapPAKTEPUBYET ...
1.paBEeHCTBO KOHIIEHTpALIMi KOMIIOHEHTOB B (pa3ax
2.paBEHCTBO CKOPOCTEN Mepexoja KOMIOHEHTOB U3 OJHOM (pa3bl B APYryto; 3.paBEHCTBO TEMIIEPATYP;
4.paBEHCTBO JIaBJICHHI
6. JlecopOrust — 3TO mepexo.1 KOMITOHEHTA U3 KUAKOH (Qa3bl B ....
1.tBepay10; 2. Kunkyro; 3.mapoByro; 4. TBEpAYIO U KUAKYIO
7. Tapenku (cutyartble, penieTyaTble, KOJIMayKoBbIe, KJIalaHHbIE) IPUMEHSIOT B KOJIOHHAX ...
1.Hacago4HbIX; 2.0apO0TaXKHBIX; 3.TUICHOYHBIX; 4.paCIbUTUTENbHBIX
8. HacTb TucTHILIATA, BO3BpallaeMasi Ha OpOIlIeHNE B PEKTU(PHUKAIIMOHHYIO KOJIOHHY, Ha3bIBaeTCH ...
1.kyOoBBIif ocTaToK; 2.(hierma; 3.coipbe; 4. AUCTUILIAT
9. Camblil BBICOKUN KOA(PGUIIMEHT MOJIE3HOTO AeHCTBUS, paBHBI 0,9 cooTBEeTCTBYET OapOOTaKHOU Tapenke
1 .konmaykoBoOM; 2.cuT4aToM; 3.pemeTyaroi; 4.KkJanaHHou
10.Andby3roHHBIN KpUTEPHH ............ XapakTepPU3yeT OTHOIIEHNE CKOPOCTH MEPEHOca BENIECTBA
KOHBEKTHBHOHN U MOJIEKYJISIpHOU U y3nelt K MOIEKYIIpHOMY MIEPEHOCY
11.Beipaxenue qst nuddysnonnoro kpurepust Hyccenpra
1. Nu =BI/D; 2. Nu =-BI/D ; 3. Nu" =D/ Bl ; 4. Nu" =-D/ Bl; 5. Nu" =Dl
12. lnucdpy3noHHBINA KpUTEPUH ........ XapaKTepU3yeT yCIOBUS 01001s HEyCTaHOBUBIINXCS MTPOLIECCOB
TEII00TAaYH
13. Iudpy3uonnslii kputepuii @yphe SIBISIETCS aHATOTOM
1. KpuTepHsa rOMOXPOHHOCTH; 2.TeMI0BOro kpurepust dypue; 3.kpurepus PeiiHomnbaca
4. xputepus @pyna ; 5S.xkpurepus disiepa
14. Beipaxkenue a1 1uddy3noHHoro kpurepus Oypobe
1.Fo=Dvl?;2.Fo=D?12%/I;3.Fo=-Dvl%*4.Fo=-D?12/l
15. Juddy3noHHBINH KpUTEPUH ......... XapakTepU3yeT COOTHOILIEHUE MEXK1y HHTEHCUBHOCTBIO IIEPEHOCA
BELIECTBA
16.. Indgdy3noHHBIN KPUTEPUH. .. ...... XapaKkTepU3yeT Mmo100me PU3nIeCcKuX CBONCTB



