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1. lleanb ocBOeHNSI AUCUUILIHHBI

]_ICJ'H: JUCHUITIIIMHBI. (I)OpMI/IpOBaHI/Ie 3HaHI/II71, HCO6XOI[I/IMBIX AJId pCHICHUA TCXHOJIOTUYCCKUX
3aja4, CBS3aHHBIX C pa3pabOTKOH M IMPOEKTUPOBAHMEM TEXHOJOTHMUYECKHX CXEM IIPOM3BOJICTBA
pa3JIMYHBIX IPOAYKTOB U MAaTEPUAJIOB.

3amaun JUCUUIUIMHBL W3Yy4EHHE METOJO0B pacyeTa OCHOBHBIX IPOIECCOB XUMHUYECKOU
TEXHOJOTMH, METOJOB pacyera OCHOBHBIX pPa3MEpOB almaparoB ¢  O3HAKOMIICHHE C
KOHCTPYKTUBHBIMU CXEMaMH allllapaToB, a TaKkKe (GOPMHUPOBAHUE MPAKTHUECKUX HABBIKOB PEIICHHS
KOHKPCTHBIX TCXHUYCCKUX 3aJa4 W YMCHUSA MPOCKTUPOBATHL THUIIOBBIC TCXHOJIOTHYCCKUC CXCMBbI
OCHOBHBIX XHMHUKO-TEXHOJIOTHYECKHUX IPOIIECCOB.

2. Mecro mucuuniannbl B crpykrype OIIOITI BO
Nzyuenune "OO1mIeH XUMHIECKONW TEXHOJIOTHH" 0a3UpyeTCs Ha IUKIIC €CTECTBEHHO-HAYYHBIX U
MaTeMaTHYECKUX TUCIMIUIMH CpeaHel o0Ieo0pa3oBaTeilbHON IIKOJBI, a TAaKXKE HAa TUCIHUIUIMHAX
"O6mras u Heopranudeckas xumus", "dusndeckas xumus", "JlOMOTHUTENIBHBIC TIaBbl (U3HYECKON
xuMun". 3HAHUSL, TIOTYYEHHBIC CTYICHTAMHU MPH W3YYEHUH AUCUUIUIMHBI, OyIyT WCIOIB30BAHbI MIPH
HanMcaHuH KypcoBbix paboT u BKP.

3. Ilnanupyembie pe3yabTAaThl 00y4eHHsI 10 IUCHUIIIMHE
[Inanupyemble pe3ysbTaTbl OOy4YeHMs IO JUCLUIUIMHE, COOTHECEHHbIE C IUIAaHUPYEMBIMU
pe3ynbraramu ocBoeHust OIIOII (koMneTeHIUAMY U UHAMKATOPaMU JOCTHXKEHUS KOMITETEHITHI)

dopmupyeMbIe [ImanupyemMsle pe3yabTaTel 00yUeHHUS IO AUCIUITINHE, B
KOMIIECTCHIIUU (}(0;[, COOTBCTCTBUU C UHAMKATOPOM JOCTHMXKCHUSA KOMIICTCHI NN HaumMmeHoBaHHE OLIEHOYHOTO
COZIEpIKaHNE MupaukaTop 1OCTHKEHUS PesynbpTaThl 00yueHus 1o cpeacTBa
KOMITCTEHIINH) KOMIETEHINH JUCHUIUIMHE
OIIK-1 Cnocoben OIIK-1.3 Ucnons3yeT 3HATh MEXAHU3MBI BOIIPOCHI,3a1a41
U3y4aTh, MEXaHU3Mbl XUMHUYECKHX XMMUYECKHUX PEaKIui,
aHAITU3UPOBATh, peaxIuii, MPOUCXOAAIINX B HNPOHUCXOAINX B
HCIIONb30BaTh TEXHOJIOTHYECKUX MPOIIeccax | TEXHOJIOTMYECKHX MPOLeccax
MEXaHU3MBI U OKPYKAIOILEM MUDE u okpyxaromiem mupe (OIIK-
XUMHYECKHX 1.3)
peakuui,
MIPOUCXOJAIIUX B
TEXHOJIOTHYECKUX

mnmponeccax u

OKpYXKaIOIIEM MHpE,

OCHOBBIBAasICh Ha

3HAHUAX O CTPOCHUU

BEI[ECTBA, MPUPOJIE

XUMHYECKOH CBSI3U U

CBOMCTBax
Pa3IUYIHBIX KIaCCOB
XUMHUYECKHUX
JJIEMEHTOB,
COEJIMHEHUH,
BEIIECTB U
MaTepHajoB
OIIK-4 Cniocoben OIIK-4.1 ObecnieunBaer yYMETb 00ecrieuuBaTh BOIPOCHI,3a/1a41
obecrieunBaTh IIPOBE/ICHUE MPOBECHHUE
IpOBEIEHHE TEXHOJIOTHUECKOTO TEXHOJIOTUYECKOTO
TEXHOJIOTUYECKOTO npolecca, IPOU3BOAUT mpouecca, IPOU3BOAUT
npoiiecca, pacueTsl OCHOBHBIX pacdeTbl OCHOBHBIX
HCTIONIb30BaTh MIPOIIECCOB XUMHUYECKON MIPOIIECCOB XUMHUIECKON
TEXHUYECKHE TEXHOJIOTUU texHoyoruu (OITK-4.1)
CpeAcTBa I OIIK-4.2 ITpousBogur YMETb IIPOU3BOUTH
KOHTpPOJIA W3MEHEHHE ITapaMeTPOB HW3MEHEHUE ITapaMETPOB
[1apaMeTpoB TEXHOJIOTHYECKOTO IMpoLecca | TEXHOIOTHYECKOro Iporecca
TEXHOJIOrMYECKOI0 IIPU U3MEHEHUU CBONCTB TIpY U3MEHEHUU CBOMCTB

mpoLecca, CBOUCTB
CBIPbSI U TOTOBOM

CBIPBS

ceipbs (OITK-4.2)




MIPOIYKIUH,
OCYUIECTBIISITH
H3MEHEHHE
mapaMeTpoB
TEXHOJIOTHYECKOTO
mporiecca mpu
H3MEHCHHNH CBOMCTB

CBIPBS
[K-1 Crocoben ITK-1.3 Ocymiectiuser YMETh OCYIIECTBIATh BOTIPOCHI,3a/1a91
OCYIIIECTBIISATH XUMHKO-TEXHOIOT HYSCKHH XHMHKO-TEXHOJIOTHYESCKUH
XHMHKO- MPOLIECC B COOTBETCTBHH € HPOLECC B COOTBETCTBUH C
TEXHOJIOTHUECKUH periaaMeHToM pernamentom (I1K-1.3)
Ipolecc B BJIAJICTh HABBIKAMHU

COOTBETCTBUHU C
PErIaMeHTOM U
UCIIOJIb30BaTh
TEXHUYECKHE
CpencTBa s
U3MEpeHUs
OCHOBHBIX
mapaMeTpoB
TEXHOJIOTHYECKOTO
nporiecca

MMPOCKTUPOBAHUA
XUMHYCCKUX
TCXHOJIOTHICCKUX TPOLECCOB
(TIK-1.3)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISET 3 3a4eTHBIE eMuHUIbI, 108 yacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 ChIpbeBbBIE U 516 |16 15 yeTHlii opoc
SHEPTreTUYECKHUE PECYPChI
XUMHUYECKOTO MTPOM3BOJICTBA
2 DOU3HKO-XUMHYECKUE 5110 | 16 41,15 pelienue sanad
OCHOBBI TEXHOJIOTHYECKUX
MIPOIIECCOB
Bcero 3a CEMECTp 108 16 32 + 1,6 2,25 56,15 3au.
Hroro 108 | 16 | 32 16 | 2,25 | 56,15

4.1.2. CogepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JieKUMi
Cemectp 5
Paszoen 1. Coipvegoie u snepeemuueckue pecypcvl Xumuiecko2o npou3eo0cmea
Jleknus 1.

OO6mast xumuueckast TexHosiorusi. OCHOBHbIE MOHATHUS U onpeaeneHusd. Llenu u 3agaun
JUCIUIUIAHBL. Posib XMMHUECKO! MPOMBIIUIEHHOCTH B COBPEMEHHOM JK13HH (2 yaca).

Jleknus 2.

KoMIoHeHTHI ¥ cOCTaB XUMUYECKOT0 Mpor3BoicTBa. [loka3arenu noae3HocTu u
s dexkTuBHOCTH (2 yaca).

Jleknus 3.

ChIpbe B XMMHUYECKOHN IPOMBIIUIEHHOCTH. XapaKTEpUCTUKA U 3anachkl celpbs. [loaroroska
ceIpbs. [IpuHnune oborameHus coipbsi. KoHIeNus MoJIHOTo UCIIOIb30BAHUS CHIPhEBBIX PECYPCOB
(2 gaca).

Paszoen 2. Qusuko-xumuueckue oCHoOBbl MEXHOIO2UUECKUX NPOYECCO8
Jleknus 4.

Bopnble u 3HEepreTnyeckue pecypchl B XMMUYECKON POMBIIUIEHHOCTH. TpeOoBaHus K
KauecTBy BoAbl. [IpomblniuieHHas BOAONOATOTOBKA. Bubl M MICTOUHMKY 3Hepruu. IIpuHIunIE]
paloHaIbHOIO UCIIOJIb30BAaHNUs BOJHBIX U DHEPIeTUUECKUX pecypcoB (2 yaca).

Jlexnus S.

OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKON TEXHOJIOTUN. XMMHUKO-TEXHOJIOTHYECKHUE ITPOLIECCHI

U UX Knaccuukanys. OCHOBHbIE CTAIMH XMMUKO-TEXHOJIOTUYECKOT0 Mpoliecca. ANmaparypHoe U



JTOKyMeHTanbHOe oopmiieHre. THUITBI peakTOpOB U MX KOHCTPYKTHUBHBIE OCOOCHHOCTH.
TexHomornueckue cxemsl (2 gaca).
Jexnus 6.

DUBHKO-XUMHUYECKHE OCHOBBI XUMHKO-TEXHOJIOTHYECKOTO Tporiecca. PaBHoBecue B
TEXHOJIOTHYECKUX Mpoleccax (2 daca).

Jlexnus 7.

YcKkopeHre XMMUYECKHX MPoLeccoB — Hanboee 3¢ (heKTUBHBIN crIoco0 MHTEHCU(PUKALIUT
XHUMHUKO — TEXHOJIOTHYECKUX MTPOLIECCOB U ONTHUMHU3AINH TEXHUKO — DKOHOMHYECKHUX MOKa3aTeseH.
CkopocThb U criocoObI ee yBenmueHus (2 yaca).

Jlexnus 8.

['omorenHbIe MPOLIECCHI U T€TEPOrEHHbIE MTPOLECCHl. [ OMOreHHbIE MPOLECCHI B TA30BOM U

Kuakon ¢azax (2 gaca).

4.1.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 5
Paszoen 1. Coipbesvie u snepeemuueckue pecypcvl XUMuiecko20 npouseo0cmed
IpakTnyeckoe 3ansitue 1

OcHOBBI pacueTa MaTepHalIbHOTO OanaHca. biok-cxema XuMUUeCKUX MPOU3BOCTB (2 yaca).
IIpakTnyeckoe 3ansiTue 2

OcHoBBI pacueTa MaTepralibHOTO OanaHca. Haznauenue matepuanbHoro 0ananca (2 gaca).
IpakTnyeckoe 3ansitue 3

Onucanue MaTepUaIbHBIX IOTOKOB (2 yaca).
IpakTnyeckoe 3ansiTue 4

Cwmeltienne u paszieJieHue OTOKOB (2 Jaca).
IIpakTH4yeckoe 3aHsiTHe S

bananc xumnueckux nporeccoB. OCHOBBI pacueTa OanaHca XUMHUYECKUX peakuui (2 gaca).
IIpakTnyeckoe 3ansiTue 6

bananc xumunyeckux npotueccos. [lapameTpsl XxuMuueckux mpoueccos (2 yaca).
IIpakTHyeckoe 3ansTue 7

OHeprerudeckue pacuersl. OCHOBBI pacueTa dHepreTudyeckoro 6amanca (2 yaca).
IIpakTH4eckoe 3ansaTHe 8

DHepreTUYEeCKuil OalaHC XUMUYECKHUX peakiui (2 yaca).
Paszoen 2. Quzuxo-xumuueckue 0CHOBbL MEXHOIO2UUECKUX NPOYECCO8
IIpakTHyeckoe 3aHsATHE 9

bananc o6paTUMbIX XMMHUYECKHX MpoleccoB. KoHcTaHTa XMMHUYECKOTro paBHOBecHs (2 yaca).
IIpakTuyeckoe 3ansaTue 10

bananc o6paTUMBIX XMMUYECKHX MpOLIeccoB (2 yaca).
IIpakTnyeckoe 3ansiTue 11

ITpumepsl pacueTa paBHOBECHOT'O cOCTaBa (2 yaca).
IpakTnyeckoe 3ansitue 12

banancoBbie pacueTsl NOTOKOB (2 yaca).
IIpakTuyeckoe 3ansaTue 13

Pacuert TeroBbIX mpoleccoB ¢ cenapanueil ¢asz (2 yaca).
IIpakTHyeckoe 3ansaTue 14

Pacuer xumuueckux npoueccos (2 yaca).
IIpakTHyeckoe 3ansaTue 15

Pacuer cioxHOro xumudeckoro npouecca (2 gaca).
IIpakTH4yeckoe 3ansitue 16

Pacuer xumuueckoro peakropa (2 Jaca).

4.1.2.3. IlepevyeHnn 1a00paTOPHBIX padoT
He mnanupyercs.



4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceueHre CAaMOCTOSATEIbHOI

padoThI

IlepeueHb TeEM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:
1. PaBHOBecue B TexHoyorm4yeckux mpomeccax. CKOpocTb M CIOCOOBI €€ YBEJIWYEHHS.
TexXHOJIOTUYECKHUE CXEMBI.
2. I'omorenHsle npolecchl. XapaKTEepUCTUKAa T'OMOTEHHBIX XMMHMYECKHX IpoueccoB. I'oMoreHHbie
IPOIIECCHI B Ta30BOM U KUAKOHU (azax.
3. OCHOBHBIE 3aKOHOMEPHOCTM T'OMOTEHHBIX IpoueccoB. HekoTopble THUIMYHBIE anmaparbl AJIs
IIPOBEJCHUS TOMOTEHHBIX IPOLIECCOB.
4. I'ereporeHHsle NpoOLECChl. XapaKTEPUCTUKA TeTEPOreHHBIX XMMUYECKHUX npoueccoB. [Ipoueccel B
CUCTEMAX TI'a3 - KUJIKOCTh, )KUJKOCTb - TBEPJIOE TEJIO.
5. T'ereporenHsle mporeccel B cucreMe raz — TBepgoe Teno. [Ipoueccsl B OMHApHBIX TBEPIBIX,
IBYX(a3HbIX KUAKHX ¥ MHOTO(A3HBIX CHCTEMAaX.
6. Bricokue Temreparypbl Kak CpeACTBO MHTEHCHU(DUKALUU XMMHKO-TEXHOJOIMUECKUX IPOLIECCOB.
VYcnoBus, OrpaHMYMBAIOLIUE MTOBBIIIEHNE TEMIIEPATYPhl XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.
7. BeicokoTemMneparypHble Ipolecchl U annaparsl. [lequn.
8. Karamurtuyeckuwe mporecchl M anmapaThl. 3HAYeHHE H 00JacTH NPUMEHEHHs KaTaln3a.
I'oMoreHHbIil 1 reTeporeHHbli KaTanu3. CBOMCTBA TBEPABIX KaTaIN3aTOPOB U UX U3TOTOBJICHHUE.
9. AmnmapatypHoe  odopmiieHHE ~ KaTaJUTHYECKMX  MmporeccoB.  OCHOBHBIE  3JIEMEHTHI
TEXHOJIOTMYECKHUX PACYETOB KOHTAKTHBIX allapaToB.
10. Hcnonp3oBanue (POTOXUMHUYECKUX, PAAUOXUMUYECKUX, OUOXHUMHYECKUX, ILJJA3MEHHO-
XUMHUYECKHX IIPOLECCOB U yIbTPa3ByKa B XUMUUYECKOM TEXHOJIOTUH.
11. Meroabl TpaBUTAIMOHHOTO OOOTaIIEHUs CBIPbA. YCTPOMCTBO M MPUHUUI JEUCTBUSA
THJIPABINYECKOr0 KilacCU(pUKaTOpa, TUAPOLUKIIOHA, BO3AYIIHOTO cernapaTopa.
12.  Meroabl  3JIEKTPOMArHUTHOTO  OOOramieHus. YCTPOMCTBO M HPUHLUI  JEHCTBUS
3JIEKTPOMAarHUTHOTO U 3JIEKTPOCTATHYECKOTO CENapaTOPOB.
13. ®noranus Kak METOJ 0OOrameHusi ChIpbsl. Y CTPOMCTBO M MPUHLMI ACUCTBUS (DIOTAMOHHBIX
MAIIMH ¢ THEBMAaTHYECKUM U MEXAHUYECKUM NIEPEMELINBAHUEM.
14. Metoapl OYMCTKH U pa3zesieHus ra3oB. AO(1)copOLMOHHO-IECOPOIIMOHHBIM METOJT pa3/ielieHus
ra30BbIX CMECEH.
15. Meroabl OYUCTKY U pa3fesieHus KuaAKocTel. Juctunnsanus u pektuduxarus.
16. PannoHanbHOE MCIOIB30BAaHUE DHEPTUU. YCTPONCTBO M INPHUHLMII JCHCTBUS pereHepaTopa U
pekyneparopa.
17. CriocoObl M cpeAcTBa MEpeMEIINBaHUs PEaKIMOHHBIX MacC KaK METOJl YBEJIHUYEHHs] CKOPOCTH
nporiecca.
18. BricokoTemnepaTypHbI€ IPOLIECCHI U allapaThl.

Jlis caMocTOSITENbHOM pPAa0OThl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCLUIUINHBI ¥ U3[JaHUS U3 CIMCKa PUBEJCHHON HM)KE OCHOBHOM U JOTIOJHUTEIBHON JIUTEPATYPBHI.

4.1.2.5. IlepeueHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PT'P, PIIP

He mnanupyercs.

4.1.2.6. IlpumepHbIil NepedyeHb TeM KyPCOBbIX padoT (IPOEKTOB)
1. Makpockonuyieckasi Teopus (PU3NKO-XMMHUYECKUX SBICHHH - TeopeThdeckas 0a3za XUMHYECKOM
TEXHOJIOTHH.
2. OCHOBHBIE MAaKpOCKOIIMYECKHE IMEPEMEHHBIE MapaMeTphbl, XapaKTepPH3YIOIIUE TEPeHOC H
NpeBpaIleHNe BEIIeCTBA, UMITYIhCA U SJHEPTUH B PACIIPEICIIEHHBIX HEPABHOBECHBIX CHCTEMAX.
3. OO6oOmenHas ¢opma auddepeHIMaIbHBIX ypaBHEHUH OanaHca, CBS3BIBAIOUIMX (YHKLIUU
IUIOTHOCTH, TIOTOKA W MCTOYHMKA CyOcTaHiuu. KOHBEKTUBHBI W KOHIYKTHBHBIH MEPEHOC
cyOcTaHIUH.
4. Kiaccndyeckue 3aKOHBI IPOMOPIHOHATBHOCTH  KOHIYKTUBHBIX IIOTOKOB XHMHYECKOTO
KOMITOHEHTa, HMITyJIbCa W TEIUIOTHl TPAJHUEHTaM KOHIICHTPALUU, CKOPOCTH M TEMIIEPaTypBHI.
Xapaktepuctuka K03 (OUIIMEHTOB MEPEeHOca B Pa3IUYHBIX CpeIax.



5. KonkperHsle yacTHble (opmbl AudQepeHInanbHbIX ypaBHEHUN OallaHca BEIIecTBA, UMITYJIbCA U
JHEPIUu.

6. CriocoObl M ycTpoOMCTBa Al M3MEPEHHsS CKOPOCTH M pacxoja JABMWXKYIIeHcs cpensl. Kparkue
CBEJIEHUS O HACOCAX, KOMIIPECCOPHBIX MallIMHAX U TypOUHAX.

7. Metonsl cMemieHus (a3 u pazaesieHus TeTEPOTeHHBIX CHCTEM.

8. TemnoBble mporecchl B XUMHYECKOH TexHosorud. CrocoObl pacHpOCTpaHEHUs TEIUIOTHI:
TEIUIONPOBOAHOCTh,  KOHBEKIUS,  TEIUIOBOE  M3JIyYE€HUE;  COOTBETCTBYIOLIME  YpPaBHEHUS
TEIUIONEPEHOCaA.

9. TexHomormueckue CHocoObl HarpeBaHUS U OXJaXAeHUs. TermIooOMEHHBIE —ammaparsl.
IIpencraBieHue O CI0KEHUN TEPMUYECKUX COIPOTUBIICHUN U JINMUTUPYIOLIEM COIIPOTUBIICHUH.

10. Ilytu wuHTeHCH(UKAIUU TPOLECCOB TEIUNIOOOMEHAa W MOBBINEHUS HX TEPMOJUHAMHYECKON
3 PeKTUBHOCTH.

11. Maccoobmennbie mporiecchl. OCHOBHBIC TPUHIIUITEI MACCOOOMEHHBIX MPOIIECCOB B CUCTEMAaxX Ta3
- JKUAKOCTb, KUIKOCTD - JKUIKOCTb, I'a3 - TBEPAOE TEIIO.

12. PaBHOBeCHbIE, KHHETHYECKUE U MEXaHUYECKUE (PaKTOPHI B OpraHU3alMy IpOIeccoB Mex(a3HOro
MaccooOMeHa. MoiepoBaHye CTallMOHAPHOTO Ipolecca abcopOuuu. AHAIOTHS € TEINIO0OMEHOM.
13. Dkonoruueckue aceKkThl pousBocTBa [10 u u3genuit Ha ero OCHOBE.

14. DnexTpoXuMHUYECKOe ITPOU3BOJICTBO XJIOpA U KAYCTHYECKON co/bl. PU3NKO-XUMHUYECKUE OCHOBBI
Ipolecca 3JIeKTPOIr3a BOJHBIX PACTBOPOB U PACIUIABOB XJIOPH/IOB IIEIOYHBIX METAJUIOB.

15. bananc HanpspKeHUs U pacxoj IEKTPOIHEPIUU Ha 3JIEeKTpoiu3. Bbixoa o Toky.

16. MaTepualibHBIN U TEIJIOBOM OalaHChl AJIEKTPOJIU3EPA.

17. OcHoBBI Teopuu ImepeHoca B JauadparMax M HOHOOOMEHHbIX MeMmOpaHax. Pacnpenenenue
ra3ocojiepaHus B MEKIJIEKTPOAHOM IIPOCTPAHCTBE.

18. AHanu3 BIMAHUS HEOAHOPOAHOCTEH pacHpeeseHus TOKa U GUIBTPALUK 3JIEKTPOJIUTA Ha BBIXOJ
10 TOKY TTOOOYHBIX IPOITYKTOB.

19. Tunsl IPOMBIIIIEHHBIX IEKTPOIU3EPOB. DIEKTPOIU3EPHI C TBEPABIM KaTOI0M: 1uadparMeHHbIH
U MEMOpaHHbII. DJEKTpOoNM3ep C PTYTHBIM KaToAOM. PeakTop sl pa3jioKE€HUS aMajblaMbl.
DNEKTPOIaU3Ep ISl DIEKTPOIN3a PACIUIABOB XJIOPUIOB IIET0YHBIX METAJUIOB.

20. OcHOBHBIE CTaJWM NPOU3BOJCTBA XJIOpA U KayCTHUeCKOW cojpl. IIpuroroBneHune u oducTka
paccona.

21. DneKkTponn3 BOAHBIX PACTBOPOB U PACILIIaBOB.

22. OU3NKO-XUMHUYECKHE OCHOBBI KOHJIEHCAIMH KHUAKOro Xyiopa. Ocylika 1 KOHAEHCALNS KUAKOTO
XJiopa. XpaHEeHHEe U TPAHCIOPTUPOBKA KHUIAKOTO XJIOpa.

23. Ocynika 1 nepekadyka BOA0poaa.

24. Bpinapka U I1aBKa KayCTUYECKOM COBI.

25. Dxonoruyeckue npodaemMsl IPOU3BOJCTBA XJIOpA U KAYCTUYECKON COMBI.

26. Coipbe ans npoussoacTsa [19. IIpomblnieHHBINH c1oco0 MmosydeHus dTuiaeHa. TexHOoJIornueckas
CXeMa ITOArOTOBKH ChIpbs I Tpon3BoacTBa 113.

27. IlpomsinuierHoe nonydeHue [19. CpaBHeHUE ppereHepainy KaTaan3aTopa.

28. Posb mpo1ieccoB MacconepeHoca B OCYIECTBIEHNN KaTaIUTUYECKOTO KPEKUHTA.

29. KatanuTudecKkuil KpEeKUHI - BaXXHEHWIIMH MHOTOTOHHAXHBIM TEXHOJOTMYECKHM MPOLECC
nepepadoTKU HEPTIHBIX Ppakunii. XUMUYECKHE OCHOBBI ITPOIECCa U 11EIEBBIE MTPOYKTHI.

30. MHoroBapHaHTHBII COCTaB KEPOCHMHO-Ta30MJIeBbIX (pakiuii -OCHOBHOI'O CBIpbs IIpolecca
KaTaJIMTHYECKOT0 KPEKMHTa M METO/IbI €0 MOATOTOBKH (THIpooOecceprBaHue U THIPOOYUCTKA).

31. AnoMOCWIMKAaTHbIE KaTalu3aTopbl KpEeKUHra (OT MPUPOIHBIX TJIMH JO COBPEMEHHBIX
LEOJIUTCOEPKALINX CUHTETUUECKUX KaTaJIN3aTOPOB).

32. Ponbs amopdHOIi aroMOCUIUKAaTHON MaTpuIlbl. CHHEPTU3M B CUCTEME LIEOJIUT - MaTpUIIa.

33. 3MeHeHHe CBOWCTB KaTaau3aTopa (aKTUBHOCTH U CEJIEKTUBHOCTH) B MPOLIECCE KPEKUHTA.

34. DBomonus  TEXHOJIOTHYECKOTO O(opMIEHHUS Tmpolecca KaTATUTHYECKOTO  KPEKWHTa:
CTAllMOHAPHBIN CIIOW KaTalu3aropa, ICEBJOOKMKEHHBIM CJIOH MHKPOC(PEpHOro Karanaus3aropa,
JBIKYIIMICS  CIOM  TIPaHYJIMPOBAHHOIO  KaTaJM3aTOpa, JBIXKYLIMHCA CIOH  IIApUKOBOIO
KaTajau3aTopa.

35. OCHOBHBIE TE€XHOJOTHYECKHE IMapaMeTpbl COBPEMEHHOIO Mpoliecca: TEeMIeparypa, JaBJICHHE,
00BEeMHasi CKOPOCTh MOAAYH CHIPbsI, KPATHOCTh LUPKYISIIIMY KaTaJIn3aTopa U €ro XapakTepUCTHKA.



36. BausHue MaccoBbIX IOTOKOB B PEAKTOPE M PEreHEPATOpPE HAa YCTOMYMBOCTH TEMIIEPATYPHBIX
PEKUMOB KaTAIMTUYECKOT0 KPEKUHIa ¥ 3()(h)eKTUBHOCTh MPOLIECCA B LIEJIOM.

37. CoBepLIECHCTBOBAHUE IIPOLIECCA: IOBBIIIEHHME AKTUBHOCTH U IPOYHOCTH KaTajau3aTOpOB,
KaTaJIMTUCKUI peOpPMHUHT, IIIaTHOPMUHT.

38. CTpykTypa COBPEMEHHOrO MPOW3BOJICTBA aMMHAaKa W3 MPHUPOJHOTO ra3a: OCHOBHBIE OJIOKU U
cBi3u. [MOKoe uCHOIb30BaHME TIE€TEPOreHHBIX KaTalu3aTOpOB B MHOIOCTYIEHUYaTOH cxeme
IPUTOTOBJIEHUS U OYUCTKH a30TOBOJIOPOIHOM CMECH.

39. OcoOeHHOCTH MUPKYISIITUOHHOM CXEMbI CHHTE3a aMMHUaKa.

40. DxoHOMHYECKHE TOKa3aTeau A(PQPEKTUBHOCTH XHUMHUYECKHX IPOU3BOACTB. TEXHUKO-
9KOHOMHYECKHE OCOOCHHOCTH XUMUYECKOH MPOMBIIIIEHHOCTH.

41. OcHOBHbIE TPOU3BOJACTBEHHbIE (DOHIBI, OOOPOTHBIE CpEICTBA U TPYIOBBIE PECYPCHI
npou3BoacTB. Kputepun 3¢ (peKTHBHOCTH UX UCIIOIB30BAHHUS.

42. CtpyKkTypa 3aTpaT Ha IPOU3BOJCTBO U pEAJIN3ALINIO IPOTYKIUH.

43. CebecTOMMOCTh NPOTYKIUHU, TPUOBUIb U LIEHOOOPa30BaHNE B XUMHUECKONW TPOMBIIIIICHHOCTH.

5. O0pa3oBaTre/ibHbIE TEXHOJOTHH
Jlnist peanu3aliy Mo3HaBaTeIbHOW U TBOPYECKOW aKTUBHOCTHU CTYACHTA B Y4€OHOM IpoIecce
UCTIOJIB3YIOTCSl COBPEMEHHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, JAIOUINE BO3MOXKHOCTH ITOBBIIIATH
KauecTBO oOpa3oBaHus, Ooyiee 3(PGEKTUBHO HCMONB30BaTh YyueOHOe Bpems. [Ipumensitorcs
MACCHBHBIC WM WHTCPAKTUBHBIC (GopMbI 3aHATHH. CTyIEHTHI BBIOIHSAIOT HWHIWBHIYATbHBIC H
rpymmoBsie 3aanus. [loapoOHOe 00bSICHEHHE TEOPETUIECKOTO MaTepraia Ha JICKIIMOHHBIX 3aHATHUSIX
MO3BOJISICT CTYJCHTAM MIPUMEHSTH CBOU 3HAHUS IIPH PEIICHUU MPAKTHYECKUX 3a/TaHUH.

6. OnneHouyHbBIE CpeacTBa AJs TEKYIIEIo KOHTPOJIsSA yCIIEBA€MOCTH,

l'[pOMe)KyTO‘-IHOﬁ arTrecralmm 10 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IbI OLICHOYHBIX MATEPHAIIOB (CPEICTB) IPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JUTEPaTypa M0 AMCUHUILIMHE

1. llInerens A. H., Kopoctene B. @.ABroMaruzaiusi TEXHOJIOTUUECKHUX MPOIIECCOB: yUeOHOE
https://dspace.www1.vlsu.ru/handle/123456789/3403

2. brommiunaa 0. B. Meroanueckue yka3zaHus K mpakTUueckuM padoram "MojaenrpoBanue
u ONTUMU3ALU TEXHOJIOTHYECKHUX npoieccoB':, 2012 -
https://dspace.www 1.vlsu.ru/handle/123456789/2653

3. 3akreiim, A. FO. O0mas xumudeckasi TexHoJorusl. BBeneHne B MOJeNMpPOBaHNE XUMHUKO-
TEXHOJIOTMYECKHX IpoleccoB : yuebHoe nocobue / A. FO. 3akreiim. — Mocksa : Jloroc, 2014. —
304 c. - https://www.iprbookshop.ru/66419

4. Obmas xumudeckass TtexHoiorus. Y.l1. Xumuueckue mporecchl U peakTopbl : ydeOHOe
nocobue / cocraButenu 0. b. IlBanés, . A. TI'opnymko. — 2-e u3g. — Tomck : Tomckwuii
NOJUTEXHUUYECKHUH yHuBepcuteT, 2019. — 187 c. - http://www.iprbookshop.ru/96108

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOAuYecKasi JJUTEPATypa Mo AUCHUILINHE

1. KozagepoBa, O. A. 3agaun U ynpakKHEHHUS] IO XUMUYECKOW TEXHOJIOTUU HEOPraHUYECKUX
BemecTB : yueOHoe mocobue / O. A. Kozanepora, C. . Hudranues, K. b. Kum. — Boponex :
BopoHeXCKuil TOCyIapCTBEHHBI YHHBEPCHTET HWHXKEHEpHBIX TexHoiormd, 2019. — 60 c. -
https://www.iprbookshop.ru/95368

2. bpsaukun, K. B. OOmas xumudeckass texHosorus. Yacts 2 : yuebHoe mocobue / K. B.
bpsaukun, A. W. JleontseBa, B. C. OpexoB. — TamboB : Tam00BCKkHMH TOCYJapCTBEHHBII
texundeckuit yausepeutet, 96C ACB, 2012. — 172 c. - http://www.iprbookshop.ru/64137



7.3. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOT Ui, MCIIOJIb3YyeMbIX NIPH
OCYLLIECTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca 1o AUCHUIIMHE, BKJIYast
nepevYeHb NPOrpaMMHOro odecneyeHus U MHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpazoBarenpHOM  mpolecCe  HUCHONB3YIOTCA  MH(QOPMAIMOHHBIE  TEXHOJIOTUH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAMOHHO-00pa30BaTENLHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTaBJICHUE YIeOHO-METOAUYECKIX MaTePHAaJIOB B DJIEKTPOHHOM BH/JIE;

- B3aMMOJICHICTBHME YYaCTHUKOB 00pa30BaTEeNIbHOTO IIpollecca Yepe3 JIOKaJbHYI0 CEThb
uHcTuTyTa U MIHTEepHET;

- MIPEIOCTABIICHUE CBEJICHUN O pe3ynbTarax yueOHOU AESITEeNbHOCTU B 3JEKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

WNudopmaninoHHbie CIPaBOYHbIE CUCTEMBI:

N3zyuenne "OOmIEH XMMUIECKON TEXHOJIOTHU" 0a3upyeTcs Ha LIUKIIE €CTECTBEHHO-HAYUHBIX
MaTeMaTUYECKUX AMCLUUIUIMH CpeaHeil o0I1eo0pa3oBaTeIbHON MIKOJNBI, a TakKKe Ha JUCIHUILTHHAX
"OOmas u Heopranuveckass xumus'", "Ouzndyeckas xumus'", "J[oMOTHUTETBHBIC TTaBbl (PU3UIESCKON
xumun'". 3HaHUS, MTOJYYCHHbIE CTYJEHTaMH MPH W3YYSHUH AUCUUILTUHBI, OyIyT UCIOJIB30BaHbI MIPH
HanucaHuM KypcoBbix padoT u BKP.

[IporpammHoe obOecrieueHue:
LibreOffice (Mozilla Public License v2.0)

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JJI OCBOCHUS TUCHMILIMHBI
e.lib.vlsu.ru:80
iprbookshop.ru
mivigu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI

JlexuroHHas ayguTOpUs
npoektop SANYO PDG - DSU 20; Hoyr6yk HP.

Jlaboparopus o011eil 1 HEOPraHMUECKON XUMUHU

Beitsokabie mikadel «JlamMuHap»; KOMIUIEKC JUIS aHAIN3a TSDKEIBIX META/UIOB; XUMHUYCCKUI
MYJIBTUMETP ¢ HAOOPOM HOHOCENEKTUBHBIX JJIEKTPOJIOB; T€Ub CYIIWIbHAS, BEChl aHATUTHYECKHE
BJIT-1; Becwr mabGopatopubie BJIT>-150; Beckr maboparopusie BJIT>-150;  Bucko3umeTp
CTEKJISTHHBIA;  PEeoXOopl;  CHelMalbHas XUMHYecKas IOoCyAa; BOJAsSHAas W TMecyaHas OaHs;
JIEKTPOTUIUTKH, IITATHBBI XUMUYECKHE C JICPKATEISIMHU; CEKYHJIOMEPhI; MOHOMETp MukoH—2; pH—
metp UIJI-311.

9. MeTozmqecmle YKazaHud 110 OCBOCHUIO TUCHHUIIJIMHBI

I'my6oKOMYy OCBOEHHIO TEOPETHYECKOT0 MarepHuaja CIIOCOOCTBYET MpeaBapHUTeIbHAS
MOJrOTOBKA, BKJIIOYAIOLIAsl YTEHHWE MpeNblaylleld JeKUuu, paboTy ¢ y4eOHBIMH IOCOOMSIMH H
Hay4YHbIMU Marepuanamu. JUIg yCHEmIHOrO OCBOCHHMS TEOPETUYECKOrO0 Marepuana CTYIEHT
3HAKOMUTCSI CO CIIMCKOM PEKOMEHAYEMON OCHOBHOM M JOIOJIHUTEIBHOW JIMTEPATYpPHI; YTOUHSET Y
npenojiaBaTessi, KakuM JIOTOJHUTENBHBIM MOCOOMSM CleAyeT OTHaTh NPEANOYTEHHE; BeJeT
KOHCHEKT JIEKIUH W MpopabaThiBaeT JIEKIIMOHHBIM MaTepuall, MoJb3yiach KaK KOHCIIEKTOM, TaK H
yuyeOHbIMH TocoOusiMu. UToObI conepkaTenbHass HMHGOpMAIMs IO TUCHMIUIMHE 3allOMUHANACK,
1eJ1eco00pa3HO U3y4yaTh €€ MO3TAalHO — IO TeMaM M B CTPOrod IOCIEJOBATEIBHOCTH, MOCKOIBKY
MIOCJIEYIOLIME TEMBI OIUPAIOTCS HA NPEABIIYILHE.

IIp1 noaroToBKE K MPAaKTUYECKUM 3aHATHUAM 11€J€CO00Pa3HO MOBTOPUTH OCHOBHBIE MOHSTHUS
[0 TeME€ 3aHATHs, U3yYUTh MpPUMEPHI, BHUMATEIbHO MPOUYUTATh HYXKHYIO TeMy, pa3oOpaTbcs CO
BCEMM TEOPETUYECKUMHU NOJ0XKEeHUAMU. [y OGonee riryOoKoro ycBOeHHsl MaTepuasa KpaiHe BaKHO
0o0paTUTHCS 3a IMOMOIIBI0O K OCHOBHOW M JONOJIHUTENBHOM Yy4eOHOW, CIpPaBOYHOM JIMTEepaType,



JKypHaJlaM WIM K IPENoAaBaTeNl0 3a KOHCyabTauuei. Ha mpakTudeckux 3aHATUAX NPONICHHBIN
TEOPETUYECKUIM MaTepuall MOAKPEIUIIETCA PEIICHWEM 3aJad 10 OCHOBHBIM TEMaM JIHCLUIUIMHBIL.
Pewras 3agady, CTyIeHT JOJDKEH NPEABAPUTEIIBHO MOHATH, KAKOM TEOPETUYECKUM MAaTepUall HYKHO
UCMOJb30BaTh M HAaMETUTh IUIaH peuleHus. B KoHLe 3aHATHS oOydaroluecs IEMOHCTPUPYIOT
MOJIyYECHHBIE PE3YJIbTAThl IPEMOIABATEIIO U TPH HEOOXOAUMOCTH JIENal0T PadOTy Ha/l OIIMOKAMHU.

CamocrosarenbHass paboTa OKa3blBA€T Ba)KHOE BIMAHHE Ha (OPMHUPOBAHUE JIMUYHOCTH
OyIyIIEero CrenuanucTa, OHa MIIaHUPYeTCs 00YJIarOIIMMCs CaMOCTOSTENbHO. Kaxapiit o0yuaronuiics
CaMOCTOSITEJILHO ONPEACIAeT PeKUM CBOEH pabOThl M Mepy TpyAa, 3aTpaylMBaeMOro Ha OBJIAJCHUE
y4eOHBIM CO/Iep)KaHUEM JUCHUILIMHBL. OH BBINOJHSIET BHEAYAUTOPHYIO pabOTy W HU3yueHHE
pa3/esnoB, BHIHOCUMBIX Ha CaMOCTOATENIbHYIO PalboTy, MO JUYHOMY HHAMBHyalbHOMY IUIaHy, B
3aBUCUMOCTH OT €ro IOATOTOBKH, BPEMEHU U APYTuX YCIOBUN. BaykHOU yacThio pabOThI CTyaEHTa
ABJIAETCS 3HAKOMCTBO C PEKOMEHAYEMON U JIOIOJHUTEIIBHOM JIUTEPATYPOH, TOCKOJIBKY JIEKIMOHHBII
MaTepuai, IpU BCEM €ro BaXHOCTU IS IIpolLecca W3YYEHHs JAUCLUUIUIMHBI, COJIEPXKUT JIMIIb
MUHMMYM HEOOXOAMMBIX TEOPETHYECKHUX CBeJeHHMH. Briciiee oOpa3zoBaHue mpenmnosaraer Oosee
riryookoe 3HaHue mpeamera. Kpome Toro, oHO mpeamnonaraeT He TOJIbKO YCBOGHHE WH(POpMALUU, HO
U (opMupoBaHHE HABBIKOB HCCIIEAOBATENbCKOW paboThl. [ljis 3TOro HEOOXOOUMO H3ydaTh MU
CaMOCTOSITENIbHO aHAJIM3UPOBATh CTAThU MEPUOINYECKUX U3/1aHul U VIHTepHET-pecypChl.

KypcoBast paboTa BBIIOJHSETCA B COOTBETCTBUM C METOJUYECKHMH YKa3aHUSIMH Ha
KypcoBylo paboTy. OOyuaromuiicsi BBIOMpaeT OJHY M3 YKa3aHHBIX B IIEPEYHE TEM KYpCOBBIX padoT,
UCXOJS U3 CBOMX MHTEPECOB, HAJIMYUSA COOTBETCTBYIOLIMX JIMTEPATYPHBIX M MHBIX UCTOYHHMKOB. B
XO0JI€ BBIMOJIHEHUsI KypcOBOM pabOThI MpenoAaBareib IPOBOAUT KOHCYIbTauu oOyyatouierocs. Ha
3aKJIIOYUTEIBHOM 3Tare o0ydaromuiicss opopMIIseT MOSICHUTENBHYIO 3alIUCKY K KypCcOBOM paboTe u
BBITOJIHSIET €€ 3aIIUTy B IPUCYTCTBUU KOMUCCHH U3 TIpenoiaBareseil kadeapsl.

dopma 3aKJIIOUUTENBHOIO KOHTPOJIS IIPU INPOMEKYTOYHOW arrectanuuu — 3ader. Jlus
NPOBEICHUS MPOMEKYTOYHOM aTTeCTAlK MO JAUCIHUILINHE pa3paboTaHbl (HOHI OLEHOYHBIX CPEACTB
U OaJuIbHO-pEHTHHIOBas CHUCTEMa OLIEHKM Y4eOHOM JesTeNbHOCTH CTyAeHToB. OlLeHKa 110
JTUCHUTUTMHE BBICTABISIETCS B MH()OPMAIIMOHHOW CHCTEME M HOCHT HMHTETPHUPOBAHHBIA XapakTep,
YUUTBIBAIOIIMKA PE3ylbTaThl OLICHUBAHUS YYaCTHUs CTYACHTOB B ayAUTOPHBIX 3aHATHUSAX, KA4ECTBA U
CBOEBPEMEHHOCTH BBIIIOJIHEHUS 3a/laHuil B XOJI€ HM3YYEHHs JUCLUUIUIMHBI W MPOMEKYTOUHOMN
aTTECTALINH.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas mexHOA02Us
HeOP2aHUYeCcKUx 6eujecms
PaGouyto nmporpaMmy cocTaBui K.X.H., doyenm Epmonaesa B.A.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

npotokoi Ne 14 ot 05.06.2020 rona.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 16.06.2020 ropa.
[Tpencenarens komuccun MCO Conosves JIII.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
06111351 XUMHNYCCKAA TCXHOJIOTUA

1. OHeHO‘IHbIe MaTepuaJbl AJA NPOBCACHUA TEKYIIECT0 KOHTPOJIA YCIIEBACMOCTH

o IMCIOMIIJIMHE
[IpuMeps! TUIIOBBIX KOHTPOJIBHBIX BOIIPOCOB U 3a/IaHUN

1. Yro Takoe TexHojaorus’?

2. Yem oTIHMYACTCI XUMHUUYCCKAs TEXHOJOTUS OT MEXaHHYCCKOM?

3. Uto Takoe ChIpbe, MPOMEKYTOUHBIM MPOMYKT, MOOOYHBIA MPOIYKT M OTXOIBI
XUMHUYECKOT0 MPOU3BOJICTBA?

4, OcHoBHbIE (YHKIIMOHAJIBHBIC YaCTH XUMUYECKOTO ITPOU3BOCTBA?

) Kakwue npouecchbl BKIHOYAaeT NOAMOTOBKA ChIPbs?

6 Kakue nokaszarenu XMMH4ECKOTO POU3BOJCTBA OTHOCATCS K SKOHOMUYECKUM?

7. Kakue MexaHnueckue poLecchl HCHOJb3YIOTCS B XUMUUECKON TEXHOJIOTHU?

8 Kakue rugpomexaHuyeckue Iporecchl HCHOIb3YIOTCS B XUMUUECKOW TEXHOIOTUH?
9 Kakwue TernnoBble mpo1iecchl UCTONIb3YIOTCS B XUMUYECKOW TEXHOIOTHH?

10.  Kakue MaccooOMEeHHBIE IPOLIECCHl UCTIONB3YIOTCS B XUMUUECKOM TEXHOIOTMH?

11.  Yewm xapakTepusyeTcsi HEIPEPIBHOCTH MPOLIECCOB XUMUYECKON TEXHOIOTUU?

12.  JlaiiTe XxapakTepUCTHKY U onpezeneHus kayecTBeHHbIM Mozensim XTC.

13. JlaiiTe onpenenenre U XapakTepUCTUKY KoJindecTBeHHbIM MojiensiMm XTC.

14.  IlpuBeauTte OCHOBHBIE TUIIBI TEXHOJIOIMUYECKHUX CBSI3EH.

15.  Yro Takoe cTeneHb MpeBpalieHus?

16. Yto Takoe BBIXOJ MPOyKTa?

17.  Yro Takoe CeNeKTUBHOCTb peareHra?

18. Yrto Takoe Mpou3BOAUTEIIBHOCTD?

19.  Yto Takoe MHTEHCHUBHOCTH?

20.  Yro sBAsETCA NPEAMETOM MAaTEMAaTHYECKOTO MOIETUPOBAHUSA?

21.  JlaiiTe XapaKTepPUCTUKY U MPUBEANTE MIPUMEPHI TPAHUYHBIX U HAYAIBHBIX YCIIOBHH.

22.  YTo MOHUMAIOT IOJl MOJEJbIO UJeABHOTO MepeMenBanusa? JlaiiTe XapakTepucTuKy
ATON MOJIEIH U IPUBEANUTE €€ MATEMAaTUYECKOE OMICAHHUE.

23.  YrTo MOHMMAIOT IOJ MOJEIbIO UAEATBbHOTO BhITeCHEHUs? JaliTe XapaKTepUCTUKY STOH
MOJIEIH U IPUBEANTE €€ MATEMaTHYECKOE ONMCAHHUE.

24, Yro nonumarot noa aup¢y3noHHoNH Mozenbo. JlaiiTe XapakTepUCTUKY 3TOH MOJeNn
U TIPUBEJIUTE €€ MaTEMaTHIECKOe ONHCaHUE.

25. B uem pazauuume MeXAy OJHOMAapaMeTpU4YecKod U  JByXMapamMeTpHYecKou
T y3MOHHBIMU MOJIEISIMU?

26.  Yro sBNsAETCA NPEAMETOM U3YUYEHHUS] XUMHUUECKOW KUHETHKH?

27. [aiite onpeneneHne CKOPOCTH XUMUYECKON PEAKIIUN.

28.  IlpuBenute mpumepbl nupdepeHIHaTbHBIX U UHTETPAJIbHBIX YpaBHEHHH CKOpOCTel
XUMHYECKOW PEaKIUH.

29.  Jlaiite pOopMyIUPOBKY OCHOBHOMY 3aKOHY XUMHUYECKOM KMHETHUKH — 3aKOHY

30. JIEHCTBYIOIIHUX Macc.

31.  Yro Takoe MOPSAAOK U MOJIEKYJIIPHOCTh XUMHUYECKOU peakuuu? B yem ux pasnuuue?

32. KakoB Qu3nyeckuii cMbICI KOHCTAHThI CKOPOCTH XMMHUYecKOl peakuuu? OT Kakux
IapaMeTpoB OHA 3aBUCUT?

33.  IIpuBenurte MHTErpaIbHYIO POPMYITY KHHETHIECKOTO YpaBHEHHUS IIEPBOTO TOPSIIKA.

34. Kakue Meronbl W NpUEMbl MOTYT OBITh HCIIOJIb30BaHBl JJISI pacyeTa KOHCTAHTHI
CKOPOCTH HEOOpaTUMOM peakI[uy MepBOro nopsijaxa?

35.  IIpuBenurte nuddepeHMaIbHy0 U HHTErPalbHYI0 (POpMY KMHETHYECKOTO YPaBHEHUS
IIPOCTON PEAKIIUU BTOPOrO MOPSAIKA.

36.  JlaiiTe  ompeneleHHMEe — TMOHATHIO  «IIepuoJ  moidynpeBpameHus».  OTBer

MPOMJUTIOCTPUPYITE TPUMEPaAMHU.



37.  JlaiiTe ompezeneHHE U MPHUBEIUTE MAaTEeMaTHYECKOE BBIPAXEHUE, WILTIOCTPUPYIOIIEe
3aBHCHUMOCTbH CKOPOCTH PEAaKIMH OT TemIiepaTypsl mo npasuity Baut-I'odda.

38.  JlaiiTe ompezencHHe SHEPruM aKkTUBAIMU. B deMm 3akimtodaercst pU3MUECKU CMBICT
3TOM BEIMYHUHBI?

39.  Kakum 00pa3oM CKOPOCTh XUMHUYECKOW PEaKIMi U KOHCTaHTa CKOPOCTH XMMUYECKOH
peaKIuy 3aBUCAT OT TEMIIEPATypHI [0 ypaBHEHHIO AppeHuyca?

40.  Kakumu MeToJamMH M MPHUEMaMU MOXKHO ONPEACTUTHh BEIUYMHY SHEPTHH aKTHBALUU
XUMHUYECKOW peakiuu?

41.  [laiiTe XapaKTEpUCTUKY OCHOBHBIM METOJAaM OCYILECTBJIEHUS T'€T€pPOreHHO-
KaTaJIUTHYECKUX MPOIIECCOB.

42.  IlpuBenuTe OCHOBHBIC XapaKTEPUCTUKH F€TEPOTCHHBIX KaTaIM3aTOPOB, TPUMEHIEMbIX
B IIPOMBINIIEHHOCTH. KakuM OCHOBHBIM TpeOOBaHUS JOJKHBI YAOBIETBOPATH KaTalu3aTOPhI?

43.  [laiiTe XapaKTepUCTUKY OCHOBHBIM TEOPHSIM TE€TEPOr€HHOr0 KaTaliu3a: TEeOpHU
MIPOMEKYTOUHBIX COCAMHEHMIA; aJICOPOIIMOHHON TEOpUU T€TEPOreHHOI0 KaTaln3a; MYJIbTHUILUIETHOM
TEOpPUH TeTEepOreHHOTro Karanu3a A.A. baianuHa; 3JeKTPOHHOM TEOPUH IeTEPOreHHOT0 KaTaius3a.

44.  TlepeuncnuTe OCHOBHBIE CTAaaUU TeTEPOTCHHO-KaTaMTUYECKOW peakuuu. JlaiTte
XapaKTEPUCTHKY OCHOBHBIM OOJIACTSM TPOTEKAHUS TETEPOTeHHO-KATATUTHYECKUX IPOIECCOB.
HazoBuTe MeTobl OMyueHus: CBA3aHHOTO a30Ta.

45.  HazoBuTe OCHOBHBIE HAIIPABICHHUS UCIIOJIH30BAHUS aMMHUAKA.

46.  Uro sBnseTCS CHIPhEM B IIPOU3BOJICTBE aMMHUaKa?

47. Kax ocymiecTBisieTcss 04MCcTKa TPUPOTHOTO Tra3a OT CEPOCOACPIKALIUX COSTUHEHUN?

48.  HazoBute criocoObl OIy4EHHS a30TOBOIOPOTHOI CMECH.

49.  Kakwue peakuuu MpoTeKaloT Py KOHBEPCHH METaHA M €r0 TOMOJIOTOB?

50.  Kakoii katanu3aTop UCIONIb3yeTCs A1l KOHBEPCHU METaHa M €ro TOMOJIOrOB?

51.  Kakue cymecTBylOT criocoObl KOHBEPCHUH METaHa U €r0 rOMOJIOIOB?

52.  Kakwue xaranu3aTtopsl HCHIOIB3YIOTCS 715l KOHBEPCHU OKCHJIA yriepoaa?

53. Ha3zoBuTe NpOMBIIICHHBIC CTIOCOOBI KOHBEPCHUU OKCHUA YTIIEpOoaa.

54. Kakue  MeToApl  OYUCTKM  a30TOBOJOPOAHON  CMECH  HCHOJNB3YIOTCS B
IPOMBIIIIIEHHOCTH?

55.  Kakwue ¢akTopsl BIUSIOT HA BBIXOJI aMMHaKa IIPU €ro cuHTe3e?

56. HasoBute 0OCHOBHBIE CBOMCTBA a30THOM KHCIIOTHI.

57. B Kakux OTpacisix MCIIOJb3yeTCsl a30THAs KUcaoTa?

58.  Kakwme criocoObI a30THOU KHCIOTHI CYIIECTBYIOT?

59.  Ha3zoBuTe OCHOBHBIE CTa/IMU MPOU3BOJICTBA A30THOM KMCIOTHI U3 aMMHUAKA.

60. N3 xkakux cTaguii COCTOUT KaTaJUTHUECKOE OKUCIIEHNE aMMHaKa?

61.  Kakwue xaranu3aTopbl HCHOIB3YIOTCS ISl OKMCICHUS aMMHaKa?

62.  Kakwue pakTopsl ¥ KaK BIUSIOT HA CKOPOCTh OKHCIICHUSI aMMHaKa?

63.  Kakue xuMuueckue peakliuy NpOTEKAOT MPU OKUCIEHUHN OKCHAA a30Ta?

64.  Yto BXOIUT B COCTaB HUTPO3HBIX T'a30B?

65. Kakue xuMudeckue peakluu NpoTEKaIOT MPU a0COPOIIUN HUTPO3HBIX ra3oB?

66. U3 kakux ctaauii COCTOUT MPOIECC aOCOPOIMI HUTPO3HBIX Tra30B?

67.  Kakue ¢akTopsl BIUAIOT Ha Mpolecc abcopOIMKU HUTPO3HBIX T'a30B?

68.  Kakwe crmocoObl MPOM3BOJCTBA Pa30ABICHHOW a30THOM KHCIIOTHI HCITOJB3YIOTCS B
IPOMBIIIJIEHHOCTH ?

69. Ponb 1 3HaueHHME XUMHUYECKOW MPOMBILIUIEHHOCTH B *HU3HU oOmiectBa. CoBpeMEHHbIE
HAIpPAaBJICHUS Pa3BUTUS XMMHUUYECKON MPOMBINUIEHHOCTH. POsb M 3HaUE€HUE XMMHUYECKUX METOJIOB B
PEIICHUH DKOJIOTHYECKUX MPOOJIEM U 3aIUTE OKPY>KAIOIICH CPeIbI

70.Ut0 Takoe XMMHYECKOE MPOU3BOJICTBO U KaKW€ OCHOBHBIE TPEOOBAHUS MPEIBIABIAIOTCS K
XUMHYECKOMY Tpou3BoAcTBY? Ero crpykrypa u komnoHeHThl. CocTaB XUMHUYECKOTO MTPOU3BOJICTBA.
TexHnueckne M 3KOHOMHUYECKHE I10Ka3aTely XHMUYECKOro IMpOHU3BOACTBa KpymHOTOHHa)KHBIE U
MEJIKOTOHHaXHbIE TMpousBojcTBa. [IpuBect mnpumepsl. Kakags u3 QyHKuUMA XHMHYECKOTO
IPOM3BOJICTBA CErOAHs Hanboee akTyanbHa?

71.Colpp€ B XUMHYECKON mpombinuieHHOCTH. Knaccudukamus cbipbs. LleHHOCT,
JOCTYIIHOCTh ChIpbs. Buabl cblpbs i1 OpraHUYECKOro cuHTe3a. KoHUenmus MoJHOro



HCIIOJIb30BaHUsl CBIPBEBBIX PECYPCOB M METOABI AIKOHOMHUYHOTO HCIIOJIb30BAaHUS LIEHHOTO ChHIPbS B
XUMHUYECKON TMpoMbINUIeHHOCTH. KakoBa pojb HCMONB30BaHUS 3TOM KOHUENIMH B COBPEMEHHBIX
YCIOBUSX?

72.Boga B XMMHUYECKOW MPOMBINIICHHOCTH. Bunbl npupoansix BoA. Ilokazarenu kauecTBa
BOJIbl. BOJIOIOATOTOBKA B XUMHUECKOM MTPOU3BOJICTBE: KECTKOCTH BOABI M CIOCOOBI €€ YCTpaHeHHUS.

73. Bupbpl M UCTOYHHMKM OHHEPrUH, MPUMEHAEMONM B XHUMHUUYECKOW IPOMBIIIJIEHHOCTH.
KoHuenus noiaHoro uCnop30BaHus SHEPTUU U ITyTH €€ peanu3aluu.

74. XUMHKO-TEXHOJIOTHYECKUH Tpolecc, ero crpykrypa. Kiaccudukanus XUMHKO-
TEXHOJIOTMYECKUX IporieccoB. OTneabHbIE BUIBI IPOLECCOB B XUMUKO-TEXHOJIOTHYECKOM IIPOLIECCE
U ux ponb. TexHomormyeckue pexumMbl W uX BbIOOp. TexHomormyeckas AOKyMEHTAIMs,
COIPOBOKAAIOIIA XUMUKO-TEXHOJIOTUYECKHI ITpoLiecc.

75. AmnmapatypHoe oOoQOpMIIEHHE XUMHUKO-TEXHOJOTHYECKHX MPOIECCOB. XUMHUYCCKUN
peaktop. Buapl XMMHUYECKUX pPEAKTOPOB U MX KOHCTPYKIMOHHBIE OCOOCHHOCTH. OCHOBHBIEC THIIbI
PEaKTOpOB ISl TOMOTEHHBIX, T'€T€POTE€HHBIX, BBICOKOTEMIEPATYPHBIX, JJIEKTPOXUMUYECKUX U
KaTaJIUTHYECKUX MpoleccoB. CylIHOCTh METOI0B MOJIEIMPOBAHUS XUMUYECKUX PEAKTOPOB.

76. ®OU3NKO-XMMHUYECKHE OCHOBBI XHMHUYECKUX IMPOLIECCOB: CTEXHOMETPHS] XHUMHUYECKHUX
IIPOLIECCOB, CTENEHb IMPEBPALICHUS KIIOYEBOI0 KOMIIOHEHTA U €€ pacuéT. CelneKTUBHOCTb U BBIXOA
npoaykra. dopmyssl A pacuéTa BeIX0/1a IPOAYKTa Ui HEOOpATUMBIX U 0OPATHUMBIX MPOIIECCOB.

77. PaBHOBECHE B TEXHOJOTMYECKHUX IIpoLeccax. TepMOAMHAMUYECKOE YCIOBUE PABHOBECHS.
Koncranra paBHOBecus U €€ CBSI3b C BBIXOJOM MPOAYKTa. BelpaxkeHre KOHCTAaHThI PaBHOBECUS IS
ra30BbIX PEaKIUM.

78. BbIXoa TOTOBOIO MPOJAYKTA M €ro 3HAUYEHHUE ISl TEXHUKO-DPKOHOMUYECKUX MOoKa3aTenei
XUMHUYECKOI'O TPOU3BOACTBA. PaBHOBECHBIN BBIXOJ MPOAYKTA. 3aBUCUMOCTb BBIXOAA OT HOpsAAKA
pEaKuu U PEKUMOB XHMHKO-TEXHOJOTHYECKOro mpoliecca. PerymupoBaHue BbIXOAa H30OBITKOM
peareHToB. 3aBUCUMOCTb BbIX0OJ]a OT BPEMEHHU IIPOTEKaHUs IIpoLecca.

79. CKOpOCTh TEXHOJIOTHYECKOTO mporiecca. Kakumu popmynaMu MOKHO BBIPa3UTh CKOPOCTh
npolecca, yepe3 Kakue BeIMnIuHbl? PopMyIbl JUIsl CKOPOCTH TOMOT€HHBIX U F€TEPOTr€HHBIX PEAKIIHA.
KoHcTanTa ckopocTM mponecca, OT 4Yero OHa 3aBUCUT. DPopMysbl I KOHCTAHTBI CKOPOCTH
TOMOTE€HHBIX, TE€TEPOr€HHbIX M MPOLECCOB B MepexogHol obmactu. JlumuTtHupyromas mpouecc
CKOPOCTb.

80. Uro Takoe NBMXKyIas CUJIa XUMHUKO-TEXHOJIOTMYECKOTO IMpoliecca U Kakue (popMyJibl
BBIPAXKAIOT 3aBUCHUMOCTh CKOPOCTH Ipoliecca OT JBMKYIIEH CHUJIbI B TEKYIIM MOMEHT BpeMEeHHU?
Kak u3MmeHnsercs IBrxKyias cuia B MPIMOTOYHBIX M IPOTUBOTOYHBIX Mpolneccax? Kakue nmporecchl
MpeANnOYTUTENbHEE?

81. T'omorennsle Tmpormecchl B Tra3oBoM W xuakod ¢aze. OCHOBHBIE 3aKOHOMEPHOCTH
IIPOLIECCOB. 3aBUCUMOCTh CKOPOCTH T'OMOT€HHBIX MPOLIECCOB OT MOPSAAKA PEaKLUH, KOHIICHTPALUH,
JaBjieHusl. MeTo1bl TOMOT€HU3alMK pearupyrouux BEemecTs.

82. I'ereporeHHble IPOLECCHI U OCHOBHBIE 3aKOHOMEPHOCTM HX HpoTeKaHus. OCHOBHbBIE
IPOMBINUIEHHbIE TeTeporeHHble mporecchl. CTaguu TeTeporeHHbIX XHUMHUYECKHUX peakiuil,
JTUMUTHpYIOIIAs cTagus. BbIpakeHue i1 CKOPOCTH TI€TEPOr€HHOT0 XMMHMUYECKOIO Ipolecca.
JBuxkymias cuiia TeTeporeHHbIX mporeccoB. OOmue cnocodbl HHTEHCU(UKAIMM TeTepOTreHHBIX
IIPOLIECCOB.

83. CnocoObl yBelIMuYeHUs! MOBEPXHOCTH COMPUKOCHOBEHMSI B T'€TEPOTE€HHBIX XUMHYECKHX
npoueccax. Buapl nepeMemmBaronmx ycTpoucTs.

16.I'ereporennpie HekaTanuTuueckue mponecchl B cucreme [-)K. OCHOBHBIE XMMHUYECKHUE
npou3BojacTBa. AOcopbumsa. Bunel u  mexaHusm abcopOmuu. AmnmapaTypHoe ogopMIleHHE
a0COpPOIMOHHBIX TIPOIIECCOB.

84. T'ereporenHble HekaTanutudeckue npoueccsl B cucreme I'-T m JK-T. OcHOBHbIE
XUMUYECKHE TPOU3BOACTBA. AjcopOrus, BUAB M Kiaccudukanus. AmnmaparypHoe ogopMiieHHe
a/1cCOpOIIMOHHBIX IpoIieccoB. MeTo1bl MHTEHCU(DHUKALIMHU MPOLIECCOB a1COOIUH.

85. Kakue mnpormecchl OTHOCATCS K BbICOKOTeMIiepaTypHbIM? Kak BiMseT NOBBIIIEHHE
TEMIIepaTypbl Ha HHTCHCU(UKAIIUIO SHAOTEPMHUECKUX M dK30TepMHUYecKuX npoueccoB? [Ipusenute
dbopMyInbl, BBIpaXKaroOIIME€ 3aBUCUMOCTh MEXAY HW3MEHEHHEM KOHCTAHThl pPAaBHOBECUS H
TEMIEPATYPON i1 DJHAOTEPMUYECKMX M IK30TEPMHUECKHUX IPOLECCOB, IPOTEKAIOMIMX B



KuHeTHYeckor obnactu. [IpuBennute ypaBHeHne AppeHnyca, BbIpakarolee 3aBUCUMOCTh KOHCTAHThI
CKOPOCTH peakliy OT TeMIEepPaTyphl U SHEPTHUH aKTUBAIIMH PEaKIIUU.

86. Kak 3aBHCHT BBIXO/ OT TEMIIEPATYPHI SHAOTEPMUUECKUX U IK30TEPMUYECKUX ITPOLIECCOB?

87. Kak Bimuser temmeparypa Ha CKOPOCThb mpolieccoB B auddysnonHoit odmactu? Kak
3aBUCUT KOX(pGHUIMEHT AUPPy3un OT TeMmmeparypbl MIs pa3HbIX cpen? DHEeprusi aKTUBAIMH
muddy3un, 3aBUCUMOCTb OT TEMIIEpPaTypbl, €€ BETUYUHA JUIS Pa3JIMYHbIX CPE/.

88.Ilepeuncaute ycioBUS, OrPAaHUYMBAIOIIME IIOBBIIIEHUE TEMIIEPATYpPbl  XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

89. B kakux anmaparax OCYyILLECTBIISIOTCS BHICOKOTEMIIEPATYPHbBIE XUMUKO-TEXHOJIOTHYECKUE
nporiecchbl? KakoBbl 0COOEHHOCTH BBICOKOTEMITEPATYPHBIX Meueii?

[lepeuncnure OCHOBHBIE IPOMBIIIEHHBIE BEHICOKOTEMIIEPATYPHBIE ITPOLIECCHI.

90. Karanuz u ero mnpuMEHEHHE B XHMHYECKOM NPOMBIILIICHHOCTH. [IpenmyiiectBa u
HEIOCTaTKM KaTaju3a 10 CPaBHEHUIO C JPYITMMHU METOJAaMH HMHTEHCHU(HKAIMA XUMHUYECKUX
npoueccoB. MexaHu3M JeiCTBHUS U BUIbI KaTanu3atopoB. CKOPOCTh TOMOT€HHBIX M T'€TE€POr€HHBIX
KaTaJIUTHUECKUX mpoueccoB. (OCHOBHBIE XapaKTEPUCTUKU  KaTaau3aToOpoB. AmmapaTypHOe
o(opMIIeHHE KaTaTUTHYECKUX MPOLIECCOB.

91. Kakume mpomeccsl Ha3bIBAIOTCS ANEKTPOXUMUYECKHMHU, KaK OHH KIACCUPUIMPYIOTCS?
OcHOBHBIE TapaMeTpbl BIEKTPOXUMHYECKHX IpoueccoB. 3akoHbl dapazges. DIeKTponus.
[TocnenoBarenbHOCTh MIPOLIECCOB HA aHOJIE U KaTO/IE.

92 I'anpBaHu4eckue mpoiecchl. Ha3HaueHue ranbBaHUYECKUX TOKPHITUH W OCHOBHBIC
TpeOoBaHus kK HUM. OOOpYyZOBaHHE M OCHACTKA rajbBaHUYECKMX HPOU3BOACTB. VMICTOUHMKH TOKa.
CocTaB pacTBOpPOB JIEKTPOIUTOB. POJIb IMAHUCTBIX STEKTPOIUTOB.

93. Dkonoruyeckas ONacHOCTh TaJIbBaHUYECKUX POU3BO/ICTB.

OO0uree pacnpenesieHne 0a/JI0B TEKYLIEro KOHTPOJIA MO BUAAM Y4eOHBIX padoT AJisl CTyIeHTOB

PeliTunr-konTpons 1 YCTHBIN ompoc 15 Bonpocos 20

POHTHHI-KOHTOTH 2 yCTHBIN orpoc 20 BOMpocos, 2 20
IIPAKTUYECKUX 3aJaHNs

Pl THET-KOHTPOID 3 ycTHBIH orpoc 20 BOnpocos, 2 30
IPAKTUYECKUX 3aJaHMs

ITocemenue 3aHaTnii 10

CTYJEHTOM

JlonmotHUTE IbHBIE OaJUTBI 10

(6onychI)

BeinosHeHne ceMecTpoBOro

IJIaHa CaMOCTOSITEIIbHOM 10

paboThI

2. IIpome:kyTOUYHAS aTTECTANUA MO AUCHUIINHE
ITepeyenb BOPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHMli K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKoH (mpu
HAJTHYMH)

IIepedyens Bonpocos

OIIK-1

brok 1 (3HaTh):

1. Kakoit komnoHeHT B XTII OTHOCST K KJIFOUEBBIM U ITOUYEMY?

2. Kakue BUbI ChIPhS UCIIOJIB3YIOT B XUMHUYECKOM MTPOU3BOACTBE?

3. Yro o3Hauaer noHsATHE «KOHUENIMS 3KOHOMHUH CBIPHEBBIX pecypcoB»? KakoBsl mytu
SKOHOMHMYHOTO HUCIIOJIb30BAHUS ChIPbEBBIX PECYPCOB?



4. Kakue nokazarenu XTI xapaktepusyroT 3¢(heKTHBHOCTH pabOThl 000pYAOBaHUS?

5. Kak paccuuTbIBaeTcsl CTENEHb MPEBPAIICHHUS HCXOJHOTO KOMIIOHEHTA M €ro
CEJIEKTUBHOCTB?

6.Ut0 o3nauaet noHstue «Brixoa npoaykra»? I1o kakum hopmyaaM pacCUMTHIBAIOT BBIXO?

7. CeneKkTUBHOCTh W BbIXOJ Hpoaykra. Popmyinbl aias pacuéra BbIXOAAa NPOAYKTA IJis
HEOOpaTUMBIX U 00OpPATHUMBIX MPOLIECCOB.

8. PaBHOBECHE B TEXHOJOTMYECKHUX IIPOLIECCAX.

9. TepmoanHamuyeckoe yciioBue paBHoBecHs. KoHCTaHTa paBHOBECHS U €€ CBA3b C BBIXOJ0M
IpoAyKTa. BelpakeHne KOHCTaHThl PaBHOBECHSI JUIsl TA30BbIX PEAKIIHI.

biok 2 (ymers):

1. CyOnuManuoHHas CyIIKa.

2. Komnosutneie Matepuainsl. [IpaBuno ¢a3. OcHoBHblE (GOpPMBI M MaTepHaibl MaTpPHUIIBI
Y HATOJHUTETIS.

3. Crangaptuzammst. ISO uw T'OCT. TVY. 3ammra HHTEICKTYaJIbHOW COOCTBEHHOCTH.
ABTopckue npasa. [larentoBanue.

4. Paznuuusi OCHOBHOIO W TOHKOIO CHHTEe3a. KOMIIOHEHThl XMMHYECKOIO IPOU3BOJICTBA.
Coipbe. Kputepuu ouenku xumuyeckoit TexHomoruu. E-dakrop.

5. IIpou3BoacTBO aMMMaka, a30THOM  KHCIOTHI, a30THbIX ynoOpeHuil. ChIpse.
Texnonoruu. OCHOBHBIE TapaMeTPhI mpoiieccoB. [lepcrnekTuBEI.

6. Hedrenepepaborka. IlpogykTbl, ocHOBHbIe Tporecchl. Kpekunr. Pudopmunr.
Hekaranutuueckue meroabl mnepepaboTku. [lapameTpbl MHUPOBOTO M POCCHIICKOTO MPOU3BOJCTBA
u norpedienus. Coipbe. TexHomoruu. OcHOBHBIE MapaMeTpbl INpoleccoB. IlepcrnekTuBbl.

7. HoBble cpefibl (HOHHBIE U CBEPXKPUTUUYECKHE KUIKOCTH).

8. HoBele (u3mueckue peaknmHOHHBIE YCIOBUSA. MUKPOPEAKTOphl, MX MPEUMYIIECTBA M
HEJOCTaTKH, 00bsICHEHHE. MUKPOBOIHOBOI HAarpeB, AIEKTPOMArHUTHBIN Harpes.

9. Hobie mnoaxoasl U paboTa C CBIPbEM, pPACTUTEIBHOE CHIPbE, €ro COCTaB,
MeXaHOXHMHUecKas 00paboTka.

10. B peakrtop momaercs S00kr Texuudgeckoro cepoBoaopoaa (90% o06. H2S u 10%06 H20),
nu 2500m3 Bosmyxa. Kowsepcus H2S - 40%. OmnpenenuTs  KOHLEHTpAaUUMUd KOMIIOHEHTOB
PEeaKIMOHHON cMecH B pa3inuHbIX eqununax. H2S + 1,502 = SO2 + H20

11. B peakrop noaaercst 20 KMOJIb TEXHUYECKOTO CEPOBOIOPOJIA, coaepkaiero 3% macc H2
B kauectBe npumecu u 200kmounb Bo3ayxa. Kousepcus H2S - 81%. Onpenenuth KOHLEHTpaLUU
KOMIIOHEHTOB PEAaKIIMOHHOM cMecH B pa3inyHbIx equHunax. H2S + 1,502 = SO2 + H20

12. B peaktop mogaetrcst 400m cepoBoaopona, conepxkamiero 12%monbH. SO2 B kauecTBe
npuMecH U S0KMOJIb KHMCIOpOJa TEXHHUYECKOro, coaepxkamero S%macc. azora. Konsepcus H2S -
86%. Onpenenuth KOHIEHTpAIMM KOMIIOHEHTOB PEAaKIIMOHHOW CMECH B pa3IM4HbIX eauHunax. H2S
+ 1,502 =S02 + H20

13. B peakrope npoTekaeT peakius okuciaeHus ceporonopoaa H2S + 1,502 = SO2 + H20.
Paccuntarh KOIMYECTBO 3arpy’KaeMbIX B p€aKTOp BELIECTB (B KMOJIb), €CIIM B peakTop nopaercs: 200
M3 cmecu, coxaepxkameit H2S u H20 B maccoBom cootHomenun 10:1, m 2900m3 Bo3gyxa.
Paccuntarh coctaB peakimoHHON cMmecH (B KMOJb, KT, %Mmacc, %MonbH, %00, kMonab/M3), ecnu
kouBepcust H2S =99%.

brok 3 (Bmanets):

- CocraBuTh YacoBOW MaTepHalbHBIM OamaHc cxuranus komdenaHa B meun KC.
[TpousBoautenpHOCTh TIeun 800 (T/cyT).KoHmenTpanus (maccoBast moiist, %) cepsl B Koideaane - 44,
Biaru B komuenane — 3,0, cepsl B orapke — 0,55. Konnenrpanus (oobeMHuas noins, %) SO2 B cyxom
nevyHoM raze 13,0, kucioposaa B cyxom neuyHom rase 4,14. OTHocuteabHas BIaXXHOCTh BO3yxa — 59.

- TpeOyercst nmpurotoButh 15 TOHH cepHON KHCIOTHI KoHIeHTpauuelr 70% mac. H2SO4 u3
pacTBOpoB, coaepxkanmx 95 u 58 %mac. H2SO4. CkonbKo HY)KHO B35Th UCXOIHBIX KOMIOHEHTOB?

- CocraBuTh MaTepuaNbHBId OamaHC MPOM3BOJACTBA OKCHAA OJTHIEHA MPSIMBIM
KaTAJIMTUYECKUM OKHCIICHHEM STuiieHa Bo3ayxoM. CocTaB MCXOIHOM Ta3oBod cmecu B % 00.:



STUIEH - 4, Bo3AyX - 96. Crenenp okucienus stuiieHa X=0,51. Pacuet Bectu Ha 1T oKcuaa 3TUieHa.
2C2H4 + 02 -> 2C2H40

- KoHTakTHBIM MeTOq momydeHust cepHoM kuciotsl. [lomyuuts 98% H2SO4 u3 xeneznoro
komuegana (45% S). Bnaxnocts komuenana 6%, cepsl B orapke 1%. Pacuer Bectu Ha 1500kr
roroBoro mnpoaykra. Mcxomgnoe ceippe: SO2 - 14,5%, N2 -74%, O2 - 11,5%. 4FeS2 + 1102 ->
2Fe203 + 8502, 2502 + 02 -> 2S03, SO3 + H20 -> H2504

- ITlonydyenme cynbdara HaTpusi M3 MEKKPUCTAIBHBIX PaccoioB (METOJl IUIaBIICHUE-
BeimapuBanue): Pacdyer Bectm Ha 1000kr roroBoro mpoaykra. McxomHoe chipbe: 0OOTalIeHHbBIE
MexkpucTanbhbie paccoiibl (NaCl - 1%, Na2S04 - 30%, MgCI2 - 0,7%, H20 - 68,3%). Koneunsbrii
npoaykt: 88% - Na2S04. 2NaCl + MgSO4 -> MgCI2 + Na2S04

- IIpu xoHBepcuM OKCHIa yriepoja ¢ BOASHBIM MapoM 3Ha4€HHE KOHCTaHThl paBHOBecus K
paBHa 10. Omnpenenuth paBHOBECHBIM COCTaB rasa, €ClIM B UCXOJHOM cMecH Ha | Moib OKucH
yriiepojia MPUXOIUTCs 2 MOJIb BOASHOTO Mapa.

- Paccuurare pacxonueie KO3(pGUIUEHTHI B MPOU3BOACTBE (eHoNa U aleToHa U3
u3onponuiben3ona. CTeneHb NPEBPAICHUsT HCXOJHOTO ChIphsi cocTaBiser 78%, koddduuument
n30bITKa Bo3ayxa -2. Pacuer Bectu Ha 1000k penomna.

- PaccunraTh pacxomnbsie KOdpPUIMEHTH 10 cepe U Boje B npousBoiacTBe 1000kr/a 92,5%
cepHoit kucnotel. CopaepkaHWe IUOKCHIA cepbl B 00XuUrooM raze paBHO 8% 00. CremneHb
OKHCIIEHUs JUOKcuaa cepbl cocrasisger 0,97. crenens abcopOuum Tpuokcuaa cepsl paBHa 99,9%.
Paccuntarh Takke KOHILEHTPALUIO JUOKCUIA Cepbl M TPUOKCHAA CEPhl B BBHIXOMASIIEM Ta30BOM
MOTOKE.

OIIK-4

brok 1 (3HaTh):

1. OOmme TpeOoBaHMS K XHUMHYECKOMY MpOU3BOACTBY. [IpuHIMOBI (hu3ndeckoro
MOJICJIUPOBAHUS XUMHKO-TEXHOJIOTHUECKUX IPOLIECCOB.

2. OCHOBHBIE YypaBHEHHUS JBW)KEHMSI JKUIKOCTEH, OCHOBBI TEOpUHU TEIUIONEpeaaun |
MaccoIlepeiayn.

3. [lepeuucnure BUIbI SHEPTUH, UCIIOJIb3yEMbIE B XUMUYECKON TPOAYKIIMU?

4. Kakue npuémsl HCIOJIB3YIOT B XMMUYECKON POMBIIUIEHHOCTH JUIsl 5)KOHOMHMH SHEPTUU?

5. Ilepeuncnure npuémbl yMSATYyeHUs BOABI JUIS HCIOJIb30BaHMS €€ B XHMHUYECKOU
TexHojoruu. Ilouemy HexenareapbHO TNPUMEHEHHUE HEOUMIIEHHONM BOABI IMPU  IOJYyYEHUH
xummuueckux Bemiects? [IpuBeanure npumepsl.

6. Ilepeuncinre OCHOBHbIE TEXHUKO-dKOHOMHUECKHE nToka3zaTenu X TI1.

7. Kakue npoiiecchbl COCTaBISIOT XUMUKO-TeXHOJIornyeckuii nporecc X TI1?

8. Kakas noxymeHranus conposoxxaaet X TII?

9. OcHOBHBIE CHOCOOBI MOJAETUPOBAHUS M ONTHMHU3ALMKA XHUMHUKO-TEXHOJIOTMUECKUX
IIPOLIECCOB.

10. Knaccuduxanusi XMuMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

11. OtnenpHblE BUABI NPOLECCOB B XUMHKO-TEXHOJOTMYECKOM IIPOLECCE WU HUX pPOJIb.
TexHonornueckrue peKuMbl U UX BBIOOP.

12. TexHomornyeckass JOKyMEHTalMs, CONPOBOKIAIOIIAS XUMHUKO-TEXHOJIOTHUYECKUN
porecc.

bnok 2 (ymerts):

1. TlpoexkTupoBaHuE, MOJEIUPOBAHHUE, UACHTUOUKAIMS M ONTUMHU3ALUS TPOLIECCOB
XUMHUYECKON TEXHOJIOTUU

2.  XumHuYecKHe peakTopbl. PeakTopbl HIEAJIBHOTO CMELIEHMS UM UACAIBbHOTO
BbITeCHEeHUA. [IpoTouHbIN peakTop cMmelieHusa. THUmbl peakTopoB (M1 PEareHTOB B Pa3IUYHBIX
cocTosHUAX U opmax). BeiOop moaxosiiero peakropa.

3. [IepememmuBanue, LEeIn MepeMENINBaHNs, OLICHOYHBIE XapaKTEPUCTUKN
NepeMeIMBaHys, BUbl, MPAaKTUYeCKas pealn3anus, TeXHOJOrndeckuilt 3ddexr, BUIABI MeIanok,
(haKTOp MOIIHOCTH.



4. HeonmHOpOAHBIE  CHUCTEMBI,  KJIacCH(PHUKAIMsA,  METOABl  pa3[eNeHHs,  4YacTo
BCTpEUAIOLIUECs] BHUABL:  a’pPO30JIHM, OMYJIbCHUM, CYCHEH3UWH, TME€Hbl M  Jp., OCHOBHBIE
XapaKTEPUCTUKHU HEOTHOPOAHBIX CUCTEM.

5. Bsskocte. JlamMmHapHoe wu  TypOyJIeHTHOe TedeHHe kuakocTedl. Kpurepuit
PeitHonbaca. BivsiHue Ha TEXHOJIOTHYECKUE MTPOLIECCHI.

6. IIpou3BoiacTBO cepbl U CEpHOM KUCIOTHL. I[lapamerpbl MHPOBOIO M POCCHIICKOTO
npousBojcTBa W TnorpedneHus. Ceippe. Texnomoruu. OCHOBHBIE TapaMETPhl MPOIECCOB.
[lepcrieKTUBEI.

7. B peaktop mnonmaercs 500kr H2S  BosgymHoli cmecu, coaexamei 20%macc. H2S.
Konsepcus H2S - 40%. OnpenenuTs KOHIEHTpPAMM KOMIIOHEHTOB PEAaKIIMOHHOM CMECH B
paznuunbix eqununax. H2S + 1,502 = SO2 + H20

8. B peaktope mpotekaer peakuus 2CH2 = C2H2 + 3H2. B peaktop nocrynaer 25m3
MeTaHcozepxamero raza cocraBa: CH4 - 98% 00. C2H2 - 2%06. Konepcus CH4 - 90%.
OrnpenenuTh CoOCTaB PEaKIIMOHHOW CMECH U BBIPA3UTh €r0 B KT, Y%oMacc., KMOJIsx, %Mok, M3, %00.,
KMOJIb/M3

9. B peakrope npotekaer peakuus CO + 2H2 = CH3OH, B peakrop nocrtymaer 200kr
cuHTe3-Ta3a B MosibHOM cootHomeHnn CO : H2 = 2 : 6. Kousepcus CO=12%. Onpenenurs cocras
PEaKIIMOHHON CMECH W BBIPA3UTh €ro B Kr, %omacc., KMoJisix, %Mok, M3, %00., KMOJIb/M3.

10. B peakrope npotekaer peakuusi C4H8 = C4H6 + H2. B peakrop moctymaer 520m3
OytuinenoBoil ¢pakuuu cocraBa; C4H8 - 99%06., C4H10 - 1%06. Konepcus C4H8 = 37%.
Onpenenuth COCTaB PEAKIIMOHHOW CMECH M BBIPAa3UTh €0 B KT, YoMacc., KMOJIX, %Mok, M3, %00.,
KMOJIb/M3.

bnok 3 (Bmanets):

- Tlomy4eHHBIN pacrjiaB cepbl HEOOXOTUMO OT(PHIBTPOBATH OT MEXAaHHMYECKUX MPUMECEH,
MOMABIIMX B TMPOAYKT M3 3a Koppo3uu oOopynoBanus. IIpouecc mnpoucxomut mpu 190 C
(mmHAMHYecKast BSI3KOCTH cepbl Ipu 3Toil Temmepatype 90 Ila*c). KakoB momxen ObITh mepenan
JlaBlieHUsT Ha TpyOe ¢ ¢QuibTpoM (auamerp TpyObl M ¢(uiabTpa oauHakoB M paBeH 20 cM) uid
HEMpPEPHIBHONW pabOThl YCTAHOBKU C MPOM3BOAUTENHHOCTHIO 100 Kr cepbl B yac? IlnoTHOCTH cephl
1800 kr\m3, conporuBnenue ¢punprpa B3sth 1010 M-1, cCOnpoTHBICHHEM 0Ca/IKa IPEHEOPEUb.

- B xone mpousBojacTBa KOMMO3UTa HEOOXOAUMO ObOecteunTh I(P(HEKTHUBHOE MEXAHHUECKOE
nepeMenuBaHie CMECH KOMIIOHEHTOB (MaTpHIla — BEICOKOBSI3KMI TIIACTHYHBINA PACIUIaB IIOTHOCTHIO
3000 kr/m3) B TypOysieHTHOM pexume. Kakne TUIIBI MeIIalloK MOKHO HMCIOJIb30BaTh B 3TOM ciiydae?
[Ipu kakoi wyacToTe mNepeMelIMBaHus OYyIeT JOCTUTHYT HY)KHBIM peXHUM IpH JAUHAMHUYECKOU
Bsi3koctu 2 [la*c u nuamerpe memanku 1 m?

-U3 raza, cogepxamero SO2 - 0,4 %, u SO3 - 0,03% nomnywator pactBop NaHSO3 wu3
COJIOBOT'O pacTBOpa ¢ KOHIeHTparwmei 22,5%. Haiitu coctaB koHeuHoro pactBopa. Pacuer Bectu Ha
100 xr comoBoro pactBopa. NaOH + SO2 -> NaHSO3

- Ilpu razodaznom xnopupoBanun 10000 kr merana oOpazoBasioch 500M3 xsopucToro
METHIIA, CEIEKTUBHOCTH 10 KOTOpOoMY cocTaBuia 75%. OnpenenuTs CTENEHb IPEBPALCHHs] METaHA.

- Onpenenuth pacxon Oyporo yrist (60% macc. moneit yriaeposa), BOASHOTO Tlapa U BO3ayxa
it monyderust 1000M3 renepatopHoro rasa, B coctaB KoToporo BXoasaT %00: CO - 30, H2 - 18, N2
- 52. Ilpouecc razudukanuu nporekaer no peakuusam: C + H20 =CO + H2, 2C + 02 =2CO

- CocTtaBUTh 4YacoBOW MaTepHalbHBIH OamaHc cxkuranus komuenaHa B meun  KC.
[TpousBomuTensHOCTH TIeun 250 (T/cyT).KoHnentpanus (maccoBast goust, %) cepbl B Komuenane - 50,
Biaru B komuenane — 2,0, cepsl B orapke — 0,70. Konnenrpamus (o6wemHuas nois, %) SO2 B cyxom
nevyHoM rase 15, kucimoposa B cyxoM neqHoM rasze 1,56. OTHocuTebHAas BIaKHOCTH BO3Iyxa — 65.

- Paccuntath MaTepuanbHbIi GalaHC Mpoliecca 00KUra XpOMUTOBO IIUXTHI, MPOTEKAIOIIETO
no ciaenyromeit peakuun Cr203 + 2Na2CO3 + 1,502 -> 2Na2CrO4 + 2CO2. UcxonHas pyxaa
conepxkut Cr203, 90 %macc. (ocransHoe mpuMmecH). Ctenenb okucieHus, 92 %. Pacyer Bectu Ha
1000kr ucxoanoit pynsl 1 Ha 1000 kr xpomaran Hatpus, 1000kr kpOoHaTa HATPHSI.

- PaccunraTth MarepuanbHblil Oananc npouecca razugukanun Tepaoro rormmmsa 3C + H20 +
02 > 3CO + H2. Cocras Oyporo yrius, 70 %macc. Crenens Boiropanus, 92 %. Jlns razudukanuu



UCTIONB3YIOT atMocdepHbIit Bo3ayX, %00. Kucmopox — 21, azor - 79. Pacuer Bectu Ha 1000kr
yrapHoro rasa.

- MaccoBas nona Fe2O3 B 10 T pynsr — 72%, a xene3a B koHueHntpare — 70%. Ilpu atom
MOTEpH >Keje3a npu oboramenuu coctaBunu 1%. Hailtu Maccy KoHIeHTpaTa, BBIXOJl KOHIIEHTpaTa,
CTETICHU M3BJICYCHHUS U 0OOTAICHUSI.

- Paccuutath Teopernyeckuil M (akTUUECKHIl pacxoaHble KOIPPHUIMEHTHI: MPOU3BOICTBA
OcH3ona mapoda3Hoil AETUAPOTCHU3AINH ITUKIIOreKcaHa: XuMHuUueckas cxema mpouecca: CoH12 ->
C6H6 + 3H2, 6H12 -> CH3C5HO9. B peaktop momaercs 100kr/4 6enzomna. CTeneHb MpeBpamieHus
Oensoia paBHa 85%. Beixon nukiiorekcana paseH 60%.

IK-1
brok 1 (3HaTh):

1. TunoBsle IpoLecChl XUMUYECKOM TEXHOJIOTUH.

2. Anmapatsl JUIsl IPOBEACHUS PA3IMUYHBIX XUMHKO-TEXHOJIOTHUYECKUX MTPOLIECCOB.

3. Kakue npouecchl OTHOCAT K IEPUOJUUECKUM?

4. Kakue nporiecchl IpeAnouTUTENIbHEE, NEPUOINUYECKIE WK HETIPEPhIBHbIE U TOYeMy?

5. OcHOBHBIE METOJIBI pacyeTa anmnaparoB. ONUIINTE KOHCTPYKIMIO EMKOCTHBIX aIaparoB.

6. OnuimMTe KOHCTPYKLHUIO KOJIOHHOTO PEakTopa.

7. OnummTe KOHCTPYKIUIO TPyOUaToOro peakropa

8. UeM OTIMUAIOTCS pEaKTOPHI MOJHOTO CMEIIEHUS OT PEaKTOPOB U1€AIbHOTO BHITECHEHUS?

9. AmnmaparypHoe odOpMICHHE XHUMHUKO-TEXHOJOTHUUYECKHX TMPOIECCOB. XUMHUUYECKUM
peaKTop.

10. OcHOBHBIE TUIIBI PEAKTOPOB [UIsi TOMOT€HHBIX, T€TEPOr€HHbIX, BBICOKOTEMIIEPATYPHBIX,
NEKTPOXUMHUYECKUX M KaTAIUTUYECKUX ITPOLECCOB.

11. CymHocTh METO/I0B MOJIETMPOBAHUS XUMUYECKUX PEAKTOPOB.

12. ®Du3MKO-XUMHUYECKHE OCHOBBI XHUMHUYECKUX IPOLIECCOB: CTEXMOMETPHUS XHMUYECKHUX
IIPOLIECCOB, CTENEHb IPEBPALICHUS KIF0YEBOIO KOMIIOHEHTA U €€ pacyer.

bnok 2 (ymerts):

- CocraBuTh MaTepHajbHBIN OallaHC O0KUTa cynbdarcoaepikalero Cbipbs (aHTMIpPUTA) B
INPUCYTCTBUM aHTpaLUTa B NMPoU3BOJACTBe cepHOM kuciaoThl 2CaS0O4 + C = 2Ca0 + CO2 + 2502.
[TpousBoauTensHOCTh yeTaHOBKH 10 MoHOTUApaty I 1/rox =140000 . KonanuectBo pabouux nHeil B
rony n=347 . Ucxonnoe ceipbe comepxkut Cl =87,8% macc. CaSO4, xonmudectBo Biaru C2=1,2 %
macc. AHTpamuT cojepxur yriaepoga C3=90,8 % macc. WM30BITOK aHTpanura NpPOTHUB
crexuomerpuyeckoro 17 %. Becb n30ObrTounblil yrimepon otensercs no CO2. M30biTox Bo3ayxa
a=2,1.

-Iloganu Ha peakmuto 15 r BemectBa A. 13 Hux npopearuposanio 10r. B pesynbrare peakiuun
obpazoBaniock 4 r. BemectBa C. 3A -> 2C + D. M(A) = 12 r/monb, M(C) = 15 r/mons Haiitu
KOHBEPCHIO X W CEJIEKTUBHOCTh .

-Boixox ¢enona mpu kymosbHOM crocobe momydeHus cocraBiseT 70%. CeneKTHBHOCTb
nporecca 0,85. CKOIbKO MOXKHO TTOTYIUTh heHoma u3 1T Kymona.

-Paccunurath pacxomubie ko3¢ ¢unmentsl mo staHony U HBr ma 1 T Opomsrana, ecnu
CEJICKTUBHOCTH TpoIlecca Mo 3TaHoIy coctaBisieT 85% (mo macce), a mo HBr — 92% (mo macce).
[Torepu stanona — 5% (mo macce), HBr — 15% (o macce): C2H50OH+ HBr = C2H5Br + H20

- Paccunrarh cocTaB peaklIMOHHOW CMecH i peakuuu okucienus merana CH4 + 202 =
CO2 + 2H20. Csippe: 1) 520 kr TexHuueckoro merana, cocraB (%omonwsH): CH4 — 65%, C2H6 —
20%, C3H8 — 15% 2)Bo3ayx. MomsipHoe cooTHomenue peareHroB (CH4 : O2) cocraBmser 1:2,
koHBepcus merana a(CH4) = 0,55.

- IMomyunts 1 ToHHY 98 9% pacTtBopa a30THOM KHCHIOTHL. PaccuMtarh  pacxonHble
kodd¢uimenTsl: 1)ammuaka, coaepxkamierocs 99,5% 006. 2) Boznyxa (kucnopoza) 3)Boas: 4NH3 +
502 =4NO + 6H20, 2NO + 02 = 2N0O2, 2NO2 = N204, 2N204 + 02 + 2H20 = 4HNO3

-B peaktop nomaercs 200 kmons H2S BozpymHoi cmecu, coaepxamed 10%macc.H2S.
PaccunTaTh HCXOIHYIO CMECH.



- CocTaBUTh MaTepHalbHBINA OanaHc moiaydyeHus 1 M3 aneTusieHa U3 TEXHHYECKOro kapouia
Kanbius, comaepkamero 90% CaC2, ecnu cTeneHp NpeBpalleHus Kapouma Kanbius coctasisier 0,94:
CaC2 + 2H20 = Ca(OH)2 + C2H2

- JpiMOBBIE Ta3bl Ha Bbixojae W3 Tonku cojepxar CO2 - 16% u O2 - 3%. Ilocne
MBUICYJIABIMBAIOIIMX alapaToB COJEpKaHUE KUCIOpoAa YBEIWYWiIoch B 2 paza. Onpenenutsb
MojIcoc Bo3ayxa u coaepxkanue CO2 B raze nocie mnojcoca.

- B peakrop nomaerca 200 xmonbp H2S BoznymHo# cmecu, conexameit 10%monbH. H2S.
KonBepcuss H2S - 85%. Ompenenntp  KOHUEHTpalMd KOMIIOHEHTOB PEAaKIMOHHOM CMECH B
paznuunbix eqununax. H2S + 1,502 = SO2 + H20

biok 3 (Bnaners):

- CuHTEe3 aMMHaka OCyHIECTBIISIETCS B KoJioHHE nmoj aaBieHueM 30 MIla npu 450°C. I'a3,
BBIXO/SIIIUNA W3 KOJOHHBI, mMeeT coctaB [% (00.)]: NH3-17,0; N2- 11,0; H2 -72,0. PaccuuraTh
cootHouieHue N2 u H2 B ncxoHOM rasze, NOCTYIAKOIIEM B KOJIOHHY CUHTE3a.

- IIpu cuntese xsmopoBogopoaa, mpoBogumMoM ¢ 10%-ubiM U30bITKOM H2 10 OTHOIIEHHIO K
CTEXMOMETPUUYECKOMY KOJIMYECTBY, B ra3e, BbIXOJdAlleM Hu3 anmapara, coaepxutrci 80% HCI.
Paccunrare Kc nis 3a1aHHBIX YCIOBUM.

- Haiitu ipu 327 °C KOHCTaHTy paBHOBECHS PEaKLUU THIPUPOBAHUS MPOMHIIEHA 10 MponaHa:
C3H6 + H2 = C3HS8.

- Jlns mpornecca CMHTE3a aMMHAaKa paccuuTaTh PAaBHOBECHBIE BBIXOJIbI aMMHAKa U 3HAYCHUS
koHcTaHT paBHOBecus npu t1 = 600°C u t2 = 500°C. [Ipomecc ocymecTBisieTcs: moja napienueM P1 =
30 MIlIa, ucxoaHas cMeCh COACPKHUT PEAreHThl B CTEXUOMETPUYECKOM COOTHOIIEHUH. ONpeneanTb,
KaK U3MEeHUTCs paBHOBecHOE cojiep:kanne NH3 B raze npu 500 °C, ecnu ymeHbIIUTH JaBieHue ot P1
=30 MIIa no P2=10MI]Ia.

- CocraBuTh MaTepuajbHBIA OajlaHC TpPyO4YaTOro KOHBEpPTOpa METaHa MJii KOHBEPCHH
MPUPOJHOTO Tasza Mo CIASAYIOUIMM JaHHBIM. [IpOM3BOIMTENBHOCT arperaTa Mo MPUPOJHOMY Taszy
(umymemy Ha kKoHBepcuto) 4700 m3/4. CoctaB mpupoaHoro raza [% (06.)]: CH4 -97,8; C2H6 - 0,5;
C3H8 -0,2; C4H10 - 0,1;. N2 - 1,4. OrHoumieHue OOBEMOB BOJSHON mMap: ra3 B HMCXOJHOU
naporaszosoii cMmecu (III'C) 2,5. Crenens koHBepcuu 67% 1o yriaepoay, T. €. IO YIJIEBOAOPOIHOM
YacTH rasa.

- PaccuuTarph TeopeTHUecKre U MPAKTHUECKUE PACXOTHBIE KOAPPHUIMEHTHI CylbhaTa HATPUSI
U BOJOpOZA Ui MOJY4YEeHHs OAHOM TOHHBI TEXHHYECKOIo cyibpuaa HaTpus (conepxanue Na2S
98%mac.) Ha moOouHble peakiuu pacxoxyercs 1%mac. Na2SO4 u 2% 00. Bomopoma OT
TeopeTndeckn HeoOxoaumoro konudectBa. Conepxanne Na2SO4 B TEXHHUUECKOM Cylb(haTe HaTpUs
97% wmac. Conepskanue BofopoJa B ceipbe 98%00. IIporiecc MokHO onucaTh ypaBHEHUEM PEAKIIUU:
Na2S04 + 4H2 -> Na2S + 4H20

- CocTaBUTh MaTepUalbHBIi OanaHc mony4denus 1 T rugpokapoonara Harpus NaCl + CO2 +
NH3 + H20 -> NaHCO3 + NHA4Cl. Xnopux HaTpusi MOCTYNaeT B BUJAE HACHILIEHHOIO pacTBopa
(paccona) ¢ konuentpanuen NaCl 290,5 r/n (mnotHocts 1,2 1/cMm ). lnokcun yriiepoaa mocTymnaer B
BUJE Tasa, conepxkamiero (B %06.) 87 — CO2, 10,3 — N2, 2,7 — O2, creneHp MpeBpalIeHUSI
xjopuctoro Harpus 93%, yrirekucioro rasa - 91%.

- PaccumTtarp MarepuanpHBI M TEIJIOBOM OallaHCHI TPOKAJIKU SKEIE3HOT0 Kyropoca
(Fe2SO4*7H20) nHa 1 wac pabotel. Ha mpoxanky mnocrymaer 1,1 Kr/c ’xene3Horo Kymopoca ¢
temneparypoii 290K, okuch sxenesa Bbixogur c¢ Temneparypoil 700K, a raser — 580K. Temo
MOJIBOJMTCS 3 CUET CKMTaHUs MIPUPOJIHOTO Ta3a, coaepxaiero (B 00 %) CH4 - 92, N2 - 8. [Torepu
TeIia B okpyxkatomyto cpeny — 30% ot npuxoaa reria. 2Fe2S04*7H20 = Fe203 + SO2 + SO3 +
14H20

- PaccuuTarh cKoNBKO MOTpeOyeTcs MPHUPOJHOIO Tas3a Ui OCYLIECTBICHMs Ipolecca
Pa3I0KEHMS, €CIM IPUPOAHBIA a3 CXKUTAKT COriacHo ypaBHeHUro peakuuu: CH4 + O2 = CO2 +
2H20

- CocTaBUTh MaTepHalbHbIN OajaHC M HAWTH KOJIMYECTBO MOJBEIACHHOIO TEIUIa B MpoIiecce
MOJIy4YEeHHUsI BOJOPO/a ITyTeM KOHBEPCUU METaHa BOASHBIM MapoM, onuckiBaeMoi peakiusmu: CH 4
+ H20 = CO + 3H2 - Qp (204,4 x/Ix) (1), CO + H20 = CO + H2 + Qp (36,6 x/Ix) (2).



KonngecTBo mapoB Bojbl (B KMOJIb) TIOCTyHaeT B 4 pa3 0oJjblile, 4eM METaHa, CTeNeHb MPEBPaLCHUS
merana X = 0,8, Berxon okcupa yriepoxaa 0,7. Pacuér sectu Ha 10000 m3/4 Bogopoaa.

- Kakoil o0beM BO3ayxa IpU HOPMAIBHBIX YCIOBHUSAX HeoOXomum st cxuranus 1 w3
NpUPOAHOTO raza, comuepxamiero 80% merana, 8% kucinopona, 4% azora, 4% okcuzaa yrieponaa, 4%
JIMOKcuIa yriepoza (IpoIeHTh 00bEeMHBIE).

MeToauuyecKue MaTepualJibl, XapaKTEPU3YHOIIME MPOUCAYPbI OHCHUBAHUSA

JUisi OLEHKM TEKyIEeH YyCIEBAEMOCTH KaXIAOMY CTYIAEHTY BBIJAIOTCS HHIAWBHUAYaJIbHBIC
3aJlaHUs Ha BCE TE€Mbl IPAKTUYECKUX pabOT, KOTOpbIE OH 3AIIMUIIAET 10 MEpE MPOXOXKICHHS TEM.
KoHTposb KayecTBa MOATOTOBICHHOCTH 110 JUCHUILIMHE OCYLIECTBIISIETCS IIPU IPOBEPKE OTYETOB I10
IPaKTUYECKUM paboTaM, OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.

TexHOIorus KOHTPOJI yCIIEBAEMOCTH COCTOMT B BEICHUHU KYPHAJIA C PEryJSPHBIM Y4ETOM
pe3ynpTaToB. [l TEKyHero KOHTPOJIS YCIIEBAEMOCTH B TEYEHHME CeMecTpa  NPEAYCMOTPEHO
IIPOBEICHUE 3aIlUT OTYETOB B (opme ycTtHOro cobeceoBaHUS C LENbIO Pa3BUTHUS
KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTyAeHTa. BO3MOKHO UCIOIb30BaHUE JIEMEHTOB JI€JI0BOM UIPHI
BO BpeMs I'PYIIIOBBIX 3aHATHM, IPEUMYLIECTBEHHO B KOHIlE cemecTpa. Ha ocHOBaHMM pe3ynbTaToB
ydeTa TEeKylIell yCIeBacMOCTH B KOHLIE CEMECTpa IpernojaBaTellb JOIYCKaeT CTyJEHTa K 3a4ery.
CryneHT, MONMYYMBLIMHA JOMYCK, CIAeT 3a4eT B BHJIE coOeceloBaHHMS MO MaTepHuajaM JICKIUH H
JMYHBIX KOHCIIEKTOB CAMOCTOSITEIbHOM NMpopabOTKU MaTepHuala U pemieHus 3aaad. [lo 3aBepuenun
U3y4YEHHsI TUCIMILIMHBI TPOBOIUTCS 3aIUTa KYpCOBOM pabOTHI.



MaxkcumanbsHast cymMmma 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.

OneHKa
B
Oajutax

O1eHKA 10 IIIKaJIe

O6ocHOBanue

Yposenw
chopmuposannocmu
KomnemeHnuuii

Boiee
80

«OTInYHO»

Conepxanne Kypca OCBOCHO
MOJTHOCTBIO, 06€3 TIPo0eoB,
HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBIITOJIHEHBI, KAYE€CTBO UX
BBIITOJHEHUS OI[CHEHO YUCIIOM
0ay10B, OJIM3KUM K MAaKCUMAJIbHOMY

Buvicoxuii yposens

66-80

«Xopouio»

Conep:kanue Kypca OCBOCHO
MTOJIHOCTBIO, 0€3 MpoOeoB,
HEKOTOPbIE MIPAKTUYECKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHUATIOM
copMUpPOBaHBI HEJOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBINIOJIHCHBI, KAUYECTBO BBIMOJTHECHUS
HY OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIC BUIBI 3aJaHUI
BBITTOJIHEHBI C OIIMOKaMHU

IIpoosunymutii
ypoeeHb

50-65

«y,Z[OBJ'IeTBOpI/ITCJ'IBHO»

Copepxanue Kypca OCBOCHO
YaCTUYHO, HO NMPOOEbl HE HOCST
CYLIECTBEHHOI'O XapakKTepa,
HE00XO/IMMBIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUH, BO3MOKHO,
coJiepKaT OIMOKH

Ilopozoeviit yposens

Memnee
50

«HCy,Z(OBJ]CTBOpI/ITCJIBHO»

Copaep:kaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI)IG MPAKTUYCCKUC HABBIKU
paboThI He CHOPMHUPOBAHBI,
BBIITOJIHEHHBIC yqe6HLIe 3alaHUsA
coJiepKat rpyoble OMIMOKH

Komnemenyuu ne
cghopmuposanui

3. 3agaHus B TecTOBOI (popMe MO TUCHHUILINHE
[Ipumeps! 3ananuit:
OTHoIlIeHne KOTNYEeCTBa MTOJIYUYCHHOTI'O LEJICBOro NMpOAYKTA K TCOPETHICCKU BO3SMOKHOMY €TI0

KOJIMYCCTBY IIpHU 3aﬂaHHOﬁ CTCIICHU NPCBpPAICHUA UCXOAHOI'0 pearcHTa Ha3blBaCTCA. . ...

- BBIXOJOM Ha MPONYLIEHHOE ChIPbE
- CCIICKTUBHOCTBIO

- AKTUBHOCTBIO KaTaJiku3aTropa
- AKTUBHOCTBIO ICJICBOTO MTPOAYKTA




Kakoe cripbe ucnomnb3yeTcst Ha OOJIBIIMHCTBE 3aBOJIOB 10 MPOU3BOICTBY CEPHOUN KUCIIOTHI:
- okcu cepsl (IV)

- CEpHBIN KOTYEIaH

- CyIb(hHUIBI METAILIIOB

- HCTas cepa

Kakum ypaBHeHHMEM ONMCHIBAECTCS TMEPBBIM H3Tall XUMHUKO-TEXHOJIOTHUYECKOTO Mpolecca
MIPOU3BOACTBA CEPHON KUCIOTHI?

- FeS2 + 1102 = Fe203 + SO2 + Q

- 4FeS2 + 1102 = 2Fe203 + 8502 - Q

- SO3 + H20 = H2S04 + Q

- 4FeS2 + 1102 = 2Fe203 + 8502 + Q

Anmnapat, KOTOpbIH UCIIOJIb3YETCSl B MPOMBIIUIEHHOCTH AJIs HorJioeHus okcuaa cepsl (VI)
H2S04 meronom npoTUBOTOKA - 3TO ...... ......

B mnpousBoxacTBe cepHOM KUCIOTHI Ha cTaauu okucieHus SO2 ais yBEIMYEHMsI BBIXOJA
IPOAYKTA MOBBIIAIOT KOHLIEHTPALUIO ........

VYpasaenne xumudeckoi peakiuu C20H42 — C10H22 + C10H20 (550°C) cooTBeTcTBYET
nporeccy

[TomHBIi IEpedeHb TECTOBBIX 33JJaHUN C YKa3aHUEM MPABIIILHBIX OTBETOB, pa3MeIleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaLII/IOHHO-06pa30BaTeJ'ILHOM rnopTajic HWHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=165

OLIeHKa paCCUUTBIBACTCA KaK ITPOLCHT IIPAaBUJIbHO BBIITOJIHCHHBIX TCCTOBBIX SaI[aHI/Iﬁ n3 ux
obmiero yucia.



