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TumnoBsle 3a1aHNs Vi1 KOHTPOJIbHOM padoThl 7 cemecTp
1.Paccuntath pacXomaHbIi KO3PPUIIMEHT MPUPOTHOTO ra3a, coaepxkamiero 97%(00.) MeTaHa B IPOU3BOJCTBE
YKCYCHOM KHCIIOTHI (pacyeT BECTH Ha OJHYy TOHHY NpOAYKTa) U3 aleraibaeruaa. Boixon aneruiieHa us3
Metanoina - 15% ot Teoperuueckoro, aneranpaeruaa - 60%, a ykcycHoit kucaotsl - 90%.
2.0mnpenenuTh TeopeTuueckue pacxonHbie koddduunentsl Gochopura, coaepxkamero 30% P>Os u 70%
H3PO4 (1o P2Os) Ha onHy TOHHY nBOIHOTO cynepdocdara.
3. CocTaBuTh MaTepUalIbHBIN OaNaHC MEYHM CHKUTAHMS CEPhl MPOU3BOAUTEIHLHOCTHIO 60 T/cyTKH. CTeTneHb
okuciienus cepsl 0,95 (ocranbHasi cepa Bo3roHsieTcst M cropaet BHe neun). KoagdunueHnT n3opiTka Bo3ayxa
1,15. Pacuer cineayer BecTH Ha MPOU3BOIUTEIHHOCTD M€Y 110 CKUTAEMOM Cepe B Kr/Jac.
4. CoctaBUTh MaTepHaJbHBIA OaslaHC TPOM3BOACTBA Kpuoiuta (Ha 1T), ecau mpolecc OMHCHIBAETCS
cieayronmM cyMmmapueiM ypaBHerueM: 2 A1(OH); + 12HF + 3Nax,COs = 2Na3Al1Fs + 3CO, + 9H;O0.
[InaBUKOBYIO KHCIIOTY HpuUMeHs0T B Buae 15% pactBopa dropoBomopoma B Boae. Comy Oepyt ¢ 4%
HEJAOCTAa4d OT CTEXHOMETPUYECKOTO COOTHOIIEHUS Jisi oOecrneueHuss HEeoOXOAMMON OCTaTOYHOU
kucnotHocTH. [IpoTekaromue npu 00pa3oBaHUM KPUOJIHUTA PEAKIIMH MOTYT ObITh BRIPAKEHBI YPABHCHUSIMH:
2 A1(OH)3 + 12HF = 2H3A1F¢ + 6H,O
2H3A1Fs + 3Na,CO3 = 2 NazAlFs + 3CO; + 3H;0.

5.CocTaBbTe CTEXMOMETPUUECKHI OanaHc AJis mpolecca:
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€CJIM HavaJibHAsl KOHIICHTpaIus peareHra A 12 Momb/n, Tekymue KoHIeHTpanuu BemectB A - 0,05 momns/n, C
- 0,5 monw/n, J1 - 1,5 monb/m.
6.Haiinure koHcTanty paBHoBecus mpu temneparypax 500 u 2000 K s
pcakuuun H20+CO — H2+C02, €CJIIn AGsoo = -20,2 KI[)K/MOJ‘IB u AGzo()o: 25,3
kJ>K/MOIb.
7.Ycnionk3ys TpaBWIO COCTaBJICHUS KUHETHMUYECKUX YpPAaBHEHHH CJIOXKHBIX PEaKUUd, 3amuIInuTe
KHMHETUYECKOE YpaBHEHHE pacyeTa ckopoctel 1o BemiectsaM A, B, R u M i peakuun: A+B — R+S; A+R
—M npu u3BecTHHIX K1, k2, k3.
8. Ormpenennure KOHLEHTPAIMIO peareHTa A Ha BBIXOJIE€ M3 MPOTOYHOTO PEAKTOpPa UACAITBHOTO CMEUICHUS
00beMoM 1,2 M*, eciu 171 TpoBeaeHns peakiuu A — R + S, KUHETHKa KOTOPOI ONMCHIBAETCS yPABHEHUEM
o=3Ca '°, momarot pearent A ¢ HadanbHOM KoHIeHTpamuei Cac=1,5 KMOIBb/M3 1 0GBEMHBIM PACXOIOM 3 M3/d.
9. Omnpenenure 00beM peakTopa UACaTbHOTO BRITECHEHUS I MPOBEAeHUs peakiun 2A — R + S, ecnu
KOHCTaHTa CKOPOCTH COCTaBisieT SM3/(KMOJb-4), HauanbHas KoHIeHTpanus peareHTa A Cao= 2 KMOJb/M3,
o0BemHBbIN pacxon 12 m3/4, HeoOXxoauMast cTeneHb npeBpamienus xa=0,75.

10. OnpeenuTe YNCIIO CEKIUM KacKala PEAKTOPOB HAEATFHOTO CMENIEHHs paBHOTO 00bema V =0,5 M°,
HEOOXOIMMBIX JUTSl TOCTHXKEHUS CTENICHH TipeBpatieHus Xa= 0,65 npu MmoBeIeHUU peakiuu



A +2B — R + 28, kuHeTuka KoTopoil onuceiBaercs ypaBHeHueM: ma = kCA0,5¢ 1,5, ecnmu k =

2(1)\4 13 {(11%8%%7113)3, C =2 xmonb/M3, npu o6beMHOM pacxozae 10 m3/4.

Bo
11.ConocTaBbTe XapaKTePUCTHKHU PaOOTHI MPSMOTOYHBIX U TPOTUBOTOYHBIX aOCOPOEPOB.
12.B nHacagounom abcopOepe quamMeTpoM 1M JIBYOKHCH Cephbl MOTJIONaeTcsl BOJOW 13 Bo3ayxa. HauanbHoe
conepxkanue SO, B moctymnaromieit cmecu 7% (00.). Crenens moriomenus rasza 0,9. Ha Beixome u3
abcopOepa Boaa comepxkut 0,0072 kr SO,/ kr H20. Koapdunuent macconepenauu B abcopdepe Ky = 0,005
kr SO»/(M2 ¢ xr SO»/ xr H»0). Hacanka u3 kepamudeckux kosenr S0x50x5 mm. Koaddunment cmaunBanms
Hacaaku - 1, BeIcOTa eaMHHULBI nepeHoca hoy = 1,17 m. OnpenenuTs pacxoa BoIbl B abcopbepe, eciu

yIEIbHAsA IOBEPXHOCTh HACAIKH COCTaBseT 87,5 M*/m°. Omeem: 30 1/4.

13. Bo CKOJIBKO pa3 yBEIMYUTHCS TEPMHUYECKOE CONPOTHUBIICHUE CTCHKH CTaJIBHOIO 3MEEBHKA, CBEPHYTOI'O
u3 TpyObl aumameTrpoM 38x2,5 MM, €CIIM TOKPHITh €ro cioeM 3Manu TonmuHoi 0,5 mMm. CauraTh CTEHKY
miockoit. Koaddunment temnonpoBoanoctu cranu 46,5 B1/(M/K). Otset: 10 pas.

14. ITapompoBon anuHoi 40M nuamerpoM 51x2,5 MM H30JIMpOBaH c€lI0eM NPOOKU TOMIUHONW 30 MM.
TemnepaTtypa moBepxHocTu BHyTpu mapornpoBoga 175 0C, moBepxHOCTH u3oJauu cHapyxu — 45 0C.
OnpenenuTh KOJUYECTBO TEIUIOTHI, TepsieMoe B | yac MOBEpXHOCThIO MapornpoBoaa. KosdouimeHnts
TETJIOTIPOBOIHOCTH CTaIM W M30JSIIUU paBHBI cooTBeTcTBeHHO 46,5 BT/(M/K) m 1,05 BT/(M/K). OTBeT:
1,7563/10 7 Ix.

15. Cnoii npia Ha MOBEPXHOCTH BOABI MMeeT TonmuHy 250MMm. TemmepaTypa Ha HWXXKHEW M BepXHEH
noBepxHocTh paBHbl 0 0C u —15 0C. Onpenenure TEII0BOM MOTOK 4Yepe3 | M 2 MOBEPXHOCTH JIbJa, €CIU
KO3 PUIIMEHT TerIonpoBoAHOCTH cocTanister 2,25 Br/(m -K). Kak u3meHuTcst TenaoBoil MoToK, eciu Jiex
MMOKPOETCSl CIIoeM CHera ToimuHou 155MM ¢ koaddummentom temmonpoBogHoctu 0,465 Bt/(M/K), a
TeMIepaTypa Ha MOBEPXHOCTH cHera omycrures 1o —20 °C.

OtBeT:135Bt/M2,45B1/™M 2 .

16. CteHka 00>KUTrOBOM IMEYM MOCTPOSHA U3 OTHEYHNOPHOI'O M CTPOUTENBHOTO KHpHuda ¢ Kod(hduImeHTaMu
teronpoBogHoctr 0,45 B1/(M/K) m 0,35 Bt/(M/K). Tommmua kmagku coctaBisier 120MmMm u 200MMm
COOTBETCTBEHHO. OmpenenuTre MOTEPU B OKPYXKAIOIIYIO Cpeay, TEMIEpaTypy Ha TpaHMIE CIIOEB, €CIU
TemIeparypa BHyTpeHHel nmosepxuocty crenku 1200 °C, a mapyxmnoi 150 °C. Otset: 1256 Br/m 2, 866°C.
17. Topsiumii KOHLIEHTPUPOBAHHBIN PACTBOP, BBIXOIAIIMI M3 BBIIAPHOIO ammapara ¢ Temneparypoii 106°C,
ucnonb3yercs a1 nogorpesa 10 50 °C XomoaHoro pa36aBieHHOro pacTBOPa, MOCTYNAOIIETO HA BBITTAPKY C
temneparypoit 15 °C. B TemiooOMeHHMKE KOHIIEHTPMPOBAHHBIA pacTBOp oxjaxmaercs a0 60 °C.
Omnpenenure TeMIepaTypHbIi Hamop Mpu MPSIMOTOYHOM U MPOTHUBOTOYHOM JBMKEHHU PacTBOpoB. OTBET:
npotuBoTounsli 50,5 °C, npsmMortounsiit 36,8 °C.

18. 1930 xr/4 6yTriioBoro cnupra HeoOxoauMo oxyaxaath oT 90 1o 50 o C B mpOTHBOTOYHOM OOMEHHHKE
MOBEPXHOCTHIO 6 M 2 . Oxya)xieHue MPOBOAUTCS BOJION ¢ HadanbHOM Temnepatypoit 18 o C. Koadpduument
terutonepenaun B termooomennnke K = 230 Br/m ? K; At cp — cumTaTh Kak cpenHee apu(pMETHIECKOE.
Onpenenure pacxoxa Boabl. OtBet: 4,2 M 3 /4.

TunoBble 3a1anns 1Jisi KOHTPOJIbHOW padoThl 8 cemecTp

1. Onpenennure KOHUEHTPALMIO peareHTa A Ha BBIXOJE U3 IMPOTOYHOIO PEAKTOpa HUIEaJIbHOTO CMEIICHMS
oobemoM 1,2 M 3, eciu ast mpoBeaeHus peakiuu A = R + S, kuHeTHKa KOTOPOH ONMUCHIBAETCS YpaBHEHUEM
A A =3C A 1,5, nonarot peareHT A ¢ HavanbHOUW KoHueHTparued C Ao =1,5 KMOJb/M 3 U 0OOBEMHBIM
pacxomom 3Mm °* /4.

2. Omnpenenute 00beM peakTopa HUICANbHOIO BBITECHEHUS AJi MpoBelaeHus peakuuu 2A = R + S, ecnu
KOHCTaHTa CKOPOCTH cocTaBisieT SM 3/(KMoJb /4), HayanbHas KoHLIEeHTpanus peareHTa A C a0 =2KMOJb/M3
00BbeMHBIH pacxox 12m * /4, Heobxoamumas cTenenb npeppammenus X A = 0,75.

3. YKCYCHBIA aHTUIIPU TIOIBEPTaOT THIPOJIU3Y B PEAKTOPE C MEIIAIKOM, pabOTaIoEM B PEKUME TTOJTHOTO
cmemenus. KoHueHTpanus ykCyHOro aHruapuaa B ucxoanoit cmecu 0,3 monw/n. CTeneHp mpeBparieHus
0,7. OOBeMHBIN pacxo] >KUIKOCTH TMOCTOsiHEH W cocTamiseT 20 n/muH. Ilpomecc maer mpu OosbIIOM
u30bITKe Boabl. KoHcTanTa ckopocty ruaposnusa 0,38 mun .

Onpenenure:

1) 00beM eIMHUYHOTO PEaKTOpa CMELICHHS, 00ECIIEYMBAIOIIUI 3alaHHYIO CTETIEHb MPEBPAILICHHUS;

2) peakIMOHHBIH 00BbeM, TpeOyromuiics [Uisl MPOBEACHUS TOTO e Mpolecca MPU TeX KE YCIOBHUIX B
peaKkTope MAearbHOTO BBHITECHEHUS; 3) YUCIIO €AUHUYHBIX PEAKTOPOB CMELICHHS, TPEOYIOIMXCS U TOTO,

9TOOBI OOIMIA PEaKIMOHHBIN 00beM MpUOIIKaICS K 00beMy peakTopa BeiTecHeHUs. OtBeT: 123 71, 63,5 115
8.



4. Ins mpousBoacTBa SO T/CyT. STHIAIETaTa TIO PEaKIIUN



C2H s OH+CH 3 COOH=CH 3 COOC H s +H >, O
3aMPOCKTHPOBAH PEAKTOP C MEIIATKOW MEPUOINICCKOT0 NeHCTBUs. Peakius nmporekaer B )KUIKOH (asze npu
temriepatype 100 0C. Cxopocts onrceiBaetcs ypaBHeHreM u A =k[C o C g - (C p Cr /K)],
rae k = 7,93x10 ° m * /(kmonw/c), K=2,93. 3arpyeHHbIIi B pPEAKTOP BOJHBIA PACTBOP IUIOTHOCTBIO
1020 kr/m ° comepxur 23%(Macc.) kucnothl M 46%(Macc.) STaHOIA ¥ HE COAEPHKUT JTHIIAIETATa.
[I1OTHOCTP pEaKIMOHHOM CMECHM OCTaeTCsl HEM3MEHHOM Ha MPOTSKEHHHM BCEro mpoliecca.. 3aJaHHas
CTENEHb MTPEBPALLEHUS KUCIOTHI 35%.
Bpewmst 3arpy3ku u pasrpy3ku peakropa 14. 3aTeM Mpou3BOJCTBO MepeBEIN Ha HEMPEPHIBHOE, COXPAHSS TOT
K€ COCTaB UCXOAHOM CMECH U Ty XKE CTENIEHb IIPEBPAILICHHUS.
Paccuwuraiire:
1) o6beM peakTopa Mpu NEPHOANMYECKOM POU3BOJICTBE;
2) KaKOBa MPOU3BOIUTENHHOCTD, €CITU OH OyAeT padoTaTh HEMIPEPHIBHO;
3) kakoii 00beM peaKIIMOHHON 30HbI HEOOXOAUM, €CIIH PEaKIHsl IPOBOIUTCS HEMPEPHIBHO B
TpeXcTyIneHyaToM peakrope cmemenns. Oter: 52 m° ;47 M 14m* ;42 M7 .
5. Onpenenurte 4MUCIIO CEKIMIA KaCKaJa PEaKTOPOB HICAIbHOTO CMEIISHHs paBHOTO 00beMa
V =0,5 M 3 , HEOOXOUMBIX ISl JOCTHKEHHS CTEeTeHH npeBpamienus X A = 0,65 nmpu noBeJeHUN peakluu
A +2B =R + 28, xuHeTnka KoTOopoit onuceiBaercs ypaBHeHneM : vA =k C A 0,5Cp 1,5,
ecu k=2,5M * /(kmonb. 4), C Ao =1 kmons/M * , C Bo =2 kmoub/M ° , ipu 06beMHOM pacxone 10 M /u.
6. Haiigute koHcTaHTy paBHOBecus npu temneparypax S00 u 2000 K pis
peakuuu H 2 O+CO=H ; +CO ; , ecn AG 500 =-20,2 xJIx/Mo1b 1
AG 2000 = 25,3 kJI>x/MOb.
7.Vcnionb3ysi TNpaBUIO COCTaBIEHUS KUHETHYECKMX YPAaBHEHUM CIIOKHBIX peakUui, 3aluilinTe
KMHETUYECKOE ypaBHEHHE pacdeTa ckopocTed mo BemiectBam A, B, R u M mis peakiuu: A+B = R+S;
A+R=M npu u3Bectubix k 1 , k2 ,k 3.
8. Ilpoananusupyiite 3aBUCHUMOCTh AUQPPEPEeHINATHHON CEIEKTUBHOCTH OT TeMIepaTyphl ISl JBYX
MapajuIeNbHBIX PEeaKIMi 0MHAKOBOIO OPSAAKA.
9. BoiBenuTe ypaBHEHHE 3aBUCUMOCTH U depeHIanbHOi CeTeKTUBHOCTH OT KOHILIEHTPAlUK peareHTa A
JUI IapaJUIeNIbHBIX PEaKIMi, UMEIOUINX Pa3Hbli MOPSAJOK 10 peareHTy A.
10. Ilepokcun Bogopoaa, HauajdbHas KOHIIEHTpAIUS KOTOpPOro 25,4MOJb/N, KaTadIUTUYECKU pa3jiaraercs.
Yepes 10 munyT B pactBope ocraercst 13,4 mons/n H 2 O 2, wepe3 20 munyT — 7,08 Mo/, a yepe3 30
MUHYT — 3,81 monb/n. OnpenenuTe NOpsAAOK Peakluu U KOHCTaHTy ckopoctu. Otet: 0,0635 mMuH -1 .
11. Onpenenure sHepruto aktuBauuu okuciaeHus SO» go SO3; Ha BaHAAMEBOM KaTaau3aTope, €CId
KOHCTaHTa cKOpOCTH Iporiecca pasHa 6,3 ¢ ' mpu 455 °C, 12 ¢ ' mpu 470 °C n 26,2 ¢ ' mpu 490 °C.
Otset: 191,3 x/[>/MO0b.
12. I'a30Bast cMeCch CMHTE3a aMMHaKa COCTOMUT M3 a30Ta U Bogoponaa. Haiinure otHomenue H > k N 2 , npu
KOTOPOM CKOpPOCTh peakuuu OyneT MakcumalibHOM. CKOpOCTh peaklMy CHHTE3a aMMHAaKa OIHCHIBAETCS
ypaBHenneM M.U. Temkuna u B.M. IIenkeBa - u=k 1 p N2 (p3 H2 /p2NH3)0,5—-k2(p2NH3 /p3H2)0,5.
Ortser: 3:1.
13. Ilpu mpotekanuu mocnenoBaTenbHOU peakuun A=B=C omnpeaenure MOMEHT, Korja KoHIeHTpauus B
JOCTHIaeT MaKCUMaJIbHOTO 3HadyeHus, ecan k 1 =2k 2 .
14. TI'a3oBasg cMechb cocTouT u3 okcuaa asora (II) m Bo3gyxa. HaliniuTe KOHIEHTpaluio KHUCIOpOJa, IpU
KOTOPOM OKCHJ] a30Ta OKUCIISIETCA ¢ MaKCUMaIbHON CKOPOCTbHIO, €CITU MPOIIecC MPOBOJUTH MPU TEMIIEpaType
150 0C, xoraa mporiecc MpakTUYECKU HEOOpaTHM, @ CKOPOCTh onHchiBaeTcst ypaBHeHHeM u=kC 2 no C o2 .

TunoBble BONPOCHI K IK3aMeHYy/3a4ueTy/3aueTy ¢ OlleHKOii:
IIpoBenenune NpoMeKyTOYHON aTTECTAIIMM MPOXOIUT B BHje 3a4eTa.

Bompocsl K 3adyery mo JAUCUHMIVIMHE — «XHMHYecCKasi

TeXHOJIOTUs» 7ceMecTp
1. ILlenp mnpoBeneHMs] MaTepUANbHBIX PAacYETOB XUMHUKO-TEXHOJOTMYECKUX MpolueccoB. IIpuHummbI
COCTaBJIEHUS] MaTepuajbHOro OajaHca. 3aKOH COXpPaHEHUS MacChl U 3aKOH CTEXHOMETPUYECKUX
COOTHOILIEHUH - OCHOBA COCTAaBJIEHUS] MaTEPUATBHOTO OasiaHca.
2.  Teopernueckuii MatepuanbHbI Oamanc. ['paduyeckoe mpeACTaBICHUE CIOXKHBIX XUMHUYECKHX
npeBpalieHuii. Pacder  Tekymied — KOHUEHTpaluMud  KOMIIOHEHTOB. TeopeThyeckue  pacxolHble
KO3 PUITUEHTHI.



3. IlpaxTrueckuii MaTepuanbHblii 6amanc. PacueT pacxomHbBIX KO (GHUIIMEHTOB IO CHIPBIO.

4.  CocraBieHue MaTepHalbHOro OanaHca paboThl Mpou3BojAcTBa. lIpuxoaHas u pacxoaHas 4acTb
MaTepuaibHOro OasiaHca.

5. OcHOBHOE ypaBHEHHUE MEPEHOCA UMITYJIbCA.

6.  ®dusnyeckue CBOWCTBA X)HUAKocTel. Kiaccuduranms XKuaKocTeil Mo peosorndecKuM CBOWCTBAM.
3akoH HeroTOHA.

7. Juddepennmansable ypaBHEHUS paBHOBECHs Jiniepa.

8.  OcHOBHOE ypaBHEHHE THAPOCTATUKH U €r0 MPAKTHUECKOEe UCIOIb30BaHUE.

9.  OcHOBHBIE XapaKTEpPUCTUKH ABWKEHUSA KUAKocTed. JlamMMHApHBIM U TypOYyJEHTHBIH pPEXKUMBI
TE€YEeHUsI. XapaKTEPUCTUKU CTAIIMIOHAPHBIX U HECTAIIHOHAPHBIX MIOTOKOB.

10. BbIBOA ypaBHEHHs HEPa3pPbIBHOCTH MTOTOKA.

11. VYpaBHenue nepeHoca konuyectna nBmwxkeHus HaBbe-CTokca.

12.  JIBm>KeHHE HCaTbHBIX KUJIKOCTEH. Y paBHEHUS IBIKEHUS Ditiepa.

13. VYpasuenue bepuymiu u ero nmpaktuueckoe npuMeHenue. OnpeaeneHue NOTEPSIHHOTO Haropa.

14.  OcHoBsl Teopun nogodus. Ilogo6Hoe npeodbpazoBanue aAudepeHnnanbHbIX YpaBHEHUH IBUKECHUS.
Kputepuu ruipouHaMHuecKoro nogo0usl.

15. Bwunasl nepenaun temia. TermnoBele 6ananchl. OCHOBHOE YpaBHEHHE TEILIONIEPEIayun.

16. Monexynsapubiii niepenoc Teruia. [lepemaua Teruia  TEMJIONPOBOJHOCTBIO 4YEpe3 IUIOCKYIHO U
WIMHIPUYECKYI0 CTeHKH. 3akoH Dypbe. TepMuyeckoe conpoTHBICHUE.

17. Tlepenaua temyia KOHBeKIMeH. YpaBHeHHE oxJiaxaeHuss HproToHa-PrxMaHa (3aKOH TEIJIOOTIAYM).
VYpaBHEeHHE KOHBEKTUBHOTO TerioooMeHa dypue-Kupxroda.

18. TemoBoe mogobue. Kpurepwmii Hyccenbra.

19. Cwmemannpii MexaHu3Mm mnepeHoca Tera. CloKeHHe TEepMHYECKUX conpoTuBiieHuid. [lytn
MHTEHCU(HUKAIINH POIIECCOB TEIUIOOOMEHA.

20. TemiooOMeHHBIC amnmaparsl.

21. ®wusnyeckue OCHOBHI mpoiiecca abcopOiuu. [TocTpoeHne paBHOBECHON JTHHUNA a0COPOITUH.

22. MarepuanbHblii 6aiaHc aOcopOIMK U TOCTpOeHUEe pabodeit JIMHUH.

23.  OcHOBHBIC ypaBHEHUS pacueTa a0COPOIMOHHBIX allapaToB

24. Knaccudukamus abcopobepos.

25.  CnocoObl MPOMBIIUICHHON OpraHu3aiyi abCOpOIIMOHHBIX alllapaToB.

26. DU3NKO-XMMUYECKHUE OCHOBBI pa3/iesICHUs )KUJKUX CMECEH.

27. Pextuduxanus. HenpepriBHas pekTuukanus OMHaApHBIX CMECEH.

28.  YcTpoicTBO peKTU(DHUKAITMOHHBIX KOJIOHH. OCHOBHBIC XapaKTEPUCTHKH.

29. MarepuanbHblii 6anaHc pPeKTU(UKAMOHHONW KOJOHHBI. YPaBHEHHS pacdyeTa peKTU(PUKAITMOHHBIX
MPOIIECCOB.

30. TloctpoeHue pabouUMX JTUHHUHA TSI YKPEIUISIONMEH M MCUYEPIBIBAIONICH YacTeld PEeKTH(PUKAITMOHHON
KOJIOHHBL. Onpe/ieieHne TEOPETUUECKOTO U MPAKTUYECKOTO YUCIIa TapeloK.

31. TIlepuoaunyeckas u HempepbIBHAsS pekTH(uKanus. PexTudukanrs MHOTOKOMIIOHEHTHOW CMecH.

32.  Meroasl aHanm3a paboThl PEKTU(DHUKAITMOHHOW KOJIOHHBI M €€ pacyer.

HpOBeneHne leOMe)KyTO‘IHOﬁ aTTeCTaluu IMPOXoauT B BUAC IK3aMCEHa.

BOl'[pOCLI K 9K3aM€EHY IO JTMCHUIIJINHE «XHMHYeCKass TEXHOJIOTHSD)

8 cemectp
1. XHMHKO-TE€XHOJIOTHYECKHE MPOLIECChl KaK OOBEKT YIpaBJICHHS.
2. BXomHple M BBIXOJHBIE NIAPaMETPbl CHUCTEMBI, IapaMETPbl COCTOSIHUS, KOHCTPYKLIMOHHBIE U
YIPaBIISIIOIIUE TapaMETPbl; (PyHKIIMOHAIBHBIN ONEpaTop CUCTEMBI.
3. Ponp XMMHYECKON MPOMBIIIIEHHOCTH B HAPOJHOM XO34HCTBE
4. TunuuHple METOJbl COBEPLICHCTBOBAHMUSA XUMHUYECKUX IPOU3BOACTB (yBEJIMYEHUE EAMHUYHOHN
MOIITHOCTH, KOMOMHUpPOBaHHE IMPOU3BOJACTB, MEPEXO] OT IMEPHOANYECKHX K HEIpPEphIBHBIM IIpoIeccaMm,
aBTOMaTH3allMs U ONTHUMHU3ALUs, TOBBILICHNE Ka4eCTBa MPOIYKIIHN).
5. OcCHOBHbIE NTOKa3aTeIU XUMUKO-TEXHOJIOTUYECKOTO MpoLiecca.
6. BpIxox mpoayKiuy Ha MPOITYIIEHHOE U PA3JIOKEHHOE ChIPbE, KOHBEPCHS CHIPBSI.



7. CenekTUBHOCTh WHTETpaNbHas u auddepeHnuansHas. CTeNeHb NpeBpalleHUs. 3HAYCHUE O3TUX
MoKazaTesen /Ui XapaKTepUCTUKU MPOMBIIUICHHBIX IPOIECCOB.

8. IIpom3BOAMTENHFHOCTh M HHTEHCUBHOCTH PA0OTHI allllapaToB.

9. VIHTeHCHBHBIE M SKCTEHCUBHBIE MMapaMeTPhbl TEXHOJIOTHIECKOTO MpoIecca.

10. PaBHOBecue B TEXHOJOTMUYECKHUX MPOIIECCaX.

11. BausHue ycioBuil NMPOBENEHHUs peakiuii Ha paBHOBECHE: TeMIlepaTypa, MOJBOJA Telja, JaBleHUE,
KOHIICHTPALUS peareHTOB, H30BITOK OJTHOTO U3 PEareHTOB, OTBOJI MIPOIYKTOB U3 30HBI PEAKIUH.

12. TepMoanHaMUYEeCKUE pacYeThl XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB.

13. DkcepreTnyeckuil aHaJIM3 XMMHKO-TEXHOJIOTMYECKHUX MPOLEeccoB, skceprernueckuii KI1/I.

14. Knaccudukamuss XUMHUYECKHUX peakuui (MpocThle U CIOXKHBIE, oOpaTHUMble U HEOOpaTUMBIE,
KJaccu(UKaIus M0 MOJICKYJIIPHOCTH U TIO TIOPSIIKY peaKIuil).

15. Knaccuduxkamus no $hazoBoMy MpHU3HAKy: TOMOT€HHBIE U TE€TEPOT€HHBIE PEAKIH. JK30TePMHUUECKUE U
SHAOTEPMUYECKUE PEAKIIUH.

16. HMcnonp3oBaHUE 3aKOHOB XUMUYECKOW KMHETUKH MPH BHIOOPE TEXHOIOTUYECKOTO PEKUMA.

17. Kunetnka u XxuMu4eckasi TeXHOJIOTHsI. PaKTOPBI, ONPEACIIAIONIME CKOPOCTH TOMOTEHHO U T€TEPOr€HHO
MPOTEKAIOIIUX PEAKIUH.

18. Ponmp KOHILIEHTpallMM pPEareHTOB, TEMIIEpaTyphl, JaBleHHUS, OOHOBJICHHUS IOBEPXHOCTHU KOHTAKTa
pearupyromux ¢az u Apyrux (U3NKO-XUMHUYECKUX (AKTOPOB HA TEUCHUE XHMUKO-TEXHOJIOTHUYECKUX
MIPOLIECCOB.

19. CriocoObl W3MEHEHHS] CKOPOCTH TPOCTBIX UM CIOXKHBIX peakiui. Baxueimme crmocoObl uX
peryaupoBaHusL.

20. TexHosornuyeckue nprueMsl yckopenus peakuuil. Karanms.

21. IIpou3BOACTBEHHBIE MPOIECCHI C MPUMEHEHUEM TBEPbIX, KUAKUX, FA3000pa3HbIX KaTaIH3aTOPOB.

22. OCHOBHBIE TUIIBI KOHTAKTHBIX aIapaToB.

23. Xumuueckue peakropbl. Kiaccudukanus u xapakTepucTHKa MPOMBIIUICHHBIX PEAKTOPOB U OCHOBHBIE
TpeOOBaHUs, NPEIBABIAEMbIC K HUM.

24. PeakTopbl C pa3lUYHBIMU PEKUMAMU JBUKEHUS: PEAKTOP MEPUOINIECKOT0 U HETIPEPHIBHOTO JAEUCTBHUA,
pPEaKTOphl HACATLHOIO CMEIICHHS] U IOJHOrO BBITECHEHHS, BBIBOJ| OCHOBHBIX YPaBHEHUU XUMHUUYECKHUX
PEaKTOpOB.

25. CpaBuenue 3¢(GEKTUBHOCTH MPOTOYHBIX PEAKTOPOB HJICATIEHOTO CMEIICHHS U U/1€aTbHOTO BHITECHEHUSI.
26. PeakTopbl ¢ pa3IMYHbIM TETJIOBBIM PEKUMOM.

27. duddy3noHHBIE CTaANN T€TEPOTEHHBIX MTPOIIECCOB.

28. T'ereporeHHbIC HEKATATMTUYECKHE MPOLIECCHI B CUCTEME ''Ta3 — TBEPJI0€ BEIIECTBO".

29. TI'ereporeHHbI€ MPOIECCHI B CUCTEME «T'a3 — )KUAKOCTB (Fa30KUJIKOCTHBIEC PEAKIUN).

30. OcHOBBHI pa3pabOTKH XUMHUYECKUX TTPOU3BOICTB.

31. IocranoBka o011eii 3aqaun pa3pabOTKH U CO3IaHMs XUMHUKO-TexHOonorndeckux cucreM (XTC).

32. Hcnonb3oBaHWE METOJOB W MPHUHITUIIOB CUCTEMHOTO HccieaoBanus mpu paspadorke XTC. OcHoOBHBIE
MOHSTHUS U IPUHIUIIBI CHCTEMHOTO MOJX0/1a.

33. Xumuueckoe NpeanpuaTue Kak cioxkHas cuctema. O01mas cTpaTerusi CHCTEMHOTO HCCIIeI0BAHUS.

34. OcHoBHbIe dTanbl co3ganug XTC.

35. Knaccuduxarms moneneir XTC.

36. 3amaum aHajgM3a, cHHTe3a 1 ontuMm3anu X1C.

37. Tunbl TEXHOJIOTHYECKUX CBSI3EH.

38. TexHomorndeckue npuHIUIBI co3nanus XTC.

39. IIpob6iembl, BO3HUKAIOUIME TpU pa3pabOTKe M OKCIUIyaTalldd arperatoB OOJbLIONW eIWHHUYHOU
MOIITHOCTH.

40. DHepreTuka B XUMHUYECKOW TexXHOJOrMU. KOHUEMUHUS TMOJHOTO HCIOIb30BAHUS JIHEPTreTUYECKUX
pecypcoB.

41. BropuuHble SHEPrETUUECKUE PECYPCHI. DHEPrOTEXHOIOIMUECKAsl CUCTEMA.

42. OCHOBBI SHEPrOTEXHOJIOTUH, €€ 3HAYEHNUE U CYIITHOCTb.

43. TloHATHUS O CBIpbE, MPOMEXKYTOUHOM TMPOAYKTE (MOIYNPOAYKTE), TOTOBOM MPOJYKTE, OTXOAax
MIPOU3BO/ICTBA.

44, Bunel U kinaccupUKalus ChIpbS: MHUHEPAIBHOE M OPraHWYEeCcKOe; TBEPAOE, )KHIKOE U Ta3000pa3HoE;
MIPUPOJIHOE U UCKYCCTBEHHOE ChIPhE.

45. 3amachl ChIPhs U CIIOCOOBI €ro JOOBIYH.

46. ITpuHUMIBI pALIMOHAIBHOTO MCIOIB30BaHUS ChIPbs. KOMIUIEKCHOE UCTIOJIb30BAHHUE ChIPBS.



47. 3naueHue nepepabOTKH BTOPUYHOTO CHIPHSL.

48. 3aMeHa NMUILEBOTO ChIPbs CUHTETUYECKHM.

49. Iloxaroroska chIpbs K nepepadoTke. OTX0AbI XMMUYECKOT0 IPOU3BO/ICTBA.

50. Konnenuus MUHEMU3aUKH 0TX0/10B OCHOBHBIE IPUHLUIIBI CO3AaHHUs O€30TXOAHBIX IPOU3BOJICTB.

51. Dxonommyeckast 3pPEKTUBHOCTh 0€30TXOAHBIX Mpou3BoACTB. CocTaB, CBOICTBAa M KiaccH(pUKanus
CTOYHBIX BO/I.

52. Knaccuduxaiys npoMbIIUIEHHBIX 3arpsa3HeHni 0uocdepsrl. icTouHuky 3arpsi3HEHUS aTMOC(EpBI.

[Tpumep sK3aMeHAIIMOHHOTO OneTa

Jucnumnuaa b1.6.18 bazoBas yacth XumMuuyeckasi TEXHOJIOT U
(urudp no YII, HauMeHOBaHHE UCIUIIINHBI)

IK3aMeHAIMOHHLIN OnJieT Ne 4

1. Paccuurate konuuecTBo yaanseMoil Biaru (W) u3 25 /4 OukapOoHaTa HaTpusl, €CIIU KOJIMYECTBO
cyxoro oukapbonata (Gz) 20,7 1/4
Tectbl
1. Ynanenue Bnaru M3 TBEPAOrO BIAXHOIO MaTepHalla IpPU HEMOCPEICTBEHHOM COINPUKOCHOBEHHH
CYIIMJIBHOTO areHTa ¢ MaTeprajoM - MPOILECC CYLIKH...... | . KOHTAKTHBIN; 2.KOHBEKTUBHBIN; 3.paMallMOHHbIN;
4. mMdneKTpUYECKU
2. Pazzenenue cMec KOMIIOHEHTOB Ha HU3KOKHUIISIIIMI U BBICOKOKHITSIINI TPU OJTHOKPATHOM
UCTIApEHMH... |.BbITapuBaHKe; 2.MpOCTast MEPEroHKa; 3. peKTuduKanus; 4.5KCTpaKIusl
3. [Iporecc nepexoaa KOMIOHEHTA U3 OJTHOM (a3bl B IPYTYIO 3aBUCHT ...
1.TONBKO OT TeMIepaTypbl; 2.TOJbKO OT KOHIIEHTPALMH; 3.TOJIBKO OT JAAaBJICHUS
4.  OT NOBEPXHOCTH COMPHUKOCHOBEHUS (ha3 U Pa3HOCTH KOHIICHTpAIMil KOMIIOHEHTOB B (paze
4. bunapnast cmech cocTOUT U3 BOJHI (teun = 1000C) 1 aTrimoBoro cnupTa ( tem = 780C). Kakoit KOMIIOHEHT
SIBJISIETCS] HU3KOKUIIALLIUM?
1.Bona; 2.3THIIOBBIN cUpPT; 3.00a KOMIIOHEHTA; 4.HU TOT, HU JPYTron
5. ®@a30Bo€ paBHOBECHE MAaCCOOOMEHHBIX MPOIIECCOB XapaKTEPHU3yeT
... |.paBEHCTBO KOHIIEHTpaIlMii KOMIIOHEHTOB B (hazax
2.paBEHCTBO CKOpOCTEH Mepexo/ia KOMIOHEHTOB U3 OJHOU (ha3bl B APYTYIO; 3.paBEHCTBO TEMIIEPATYD;
4.paBeHCTBO J1aBJICHUM
6. JlecopOrusi — 3TO mepexo ] KOMIIOHEHTa U3 KUAKOH (as3bl B ....
1.tBepayto; 2. XKunkyto; 3.mapoByto; 4. TBEpAYIO U KUIKYIO
7. Tapenku (cuTyaTble, penieTyaTbie, KOJIMAaYKOBbIC, KJIaNaHHbIE) IPUMEHSIOT B KOJIOHHAX ...
1.HacanouHbIX; 2.0apO0TaXHBIX; 3.TUICHOYHBIX; 4.paCIbUTUTEIBHBIX
8. HacTh IUCTHILIATA, BO3BpalaeMasi Ha OpOIIeHHE B PEKTU(PUKAIMOHHYIO KOJIOHHY, Ha3bIBAETCH ...
1.xy0oBBIl ocTaToK; 2.(hierma; 3.coIpbe; 4. TUCTHILIAT
9. CambIii BBICOKHI KO3 GHUIIMEHT MOJIE3HOTO AeHCTBUSA, paBHbIN (0,9 COOTBETCTBYeT 0apOOTaKHOM Tapeske
1.xonmaykoBoM; 2.cuT4aToM; 3.penieTyaTon; 4. KJIanaHHON
10. Inddy3MOHHBIN KPUTEPHIA. ................ XapaKTEPU3yeT OTHOLICHUE CKOPOCTHU IIEPEHOCA BEIIECTBA
KOHBEKTUBHON U MOJIEKYJIApHOU quddy3ueit K MOJIEKYIIPHOMY EPEHOCY
11.Beipaxkenue mis auddysuonnoro kpurepust Hyccenbra
1. Nu" =BI/D ; 2. Nu" =-fI/D ; 3. Nu' =D/ Bl ; 4. Nu" =-D/ BI; 5. Nu' =Dl
12. lucdy3roHHBINH KpUTEPHIL............ XapaKTepU3yeT yCIOBUS M101001sI HEYCTAaHOBUBILUXCSI TPOLIECCOB
TEIUIO0TAAYN
13.  Juddysnonnsrnii kpurepuii @ypbe IBIsSETCS aHATIOTOM
1. kpuTepUsa TOMOXPOHHOCTH; 2.TerioBoro kpurepus Oypoe; 3.kpurepus PeitHonbaca
4. xputepus ®pyna ; 5.kpurepus Diepa
14. Beipaxenue 1ist nuddyznonHoro kputepus Oypre
1.Fo=Dtl12;2.Fo=D?12/1;3.Fo=-Dt/l1*4.Fo=-D?12/1

15. 1uddy3HnoHHBII KPUTEPHA............... XapaKTepU3yeT COOTHOIICHUE MEX Ty HHTEHCHBHOCTBIO IepeHOca
BEIIIeCTBA
LO.eieeeeee e Hudbdy3noHHBIN KpUTEPHA  XapaKTEPHU3YeET Mo100ue

(U3NYECKUX CBOUCTB
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