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1. Ilesib ocBOEHMSI AUCUUILIAHBI

HCHI) JUCLUIIIINHBI: q)OpMHpOBaHI/IG 3HaHHI>i, HCO6XOIII/IMI)IX AJId pCHICHUA TEXHOJIOTHYCCKUX
3aJa4, CBA3aHHBIX C pa3pa60TK017I U MPOCKTUPOBAHHUEM TCXHOJOIHYCCKHUX CXCM IIPOU3BOJACTBA
Pa3INYHBIX MPOAYKTOB 1 MAaTCPUATIOB.

33,[[8.‘11/1 JAUCHUIIIMHBI: HM3Y4YCHHC MCTOJOB pacu€Ta OCHOBHBLIX IIPOLIECCOB XUMHYECKOH
TEXHOJIOTMHU, METOJ0B pacuc€Ta OCHOBHEIX Ppa3MCpOB allliapaToB U O3HAKOMJICHUEC C KOHCTPYKTUBHBIMU
CXEMaMH aNIaparoB, a TaKKe q)OpMI/IpOBaHI/Ie MPAaKTUYCCKUX HABBIKOB PCHICHUA KOHKPETHBIX
TCXHUYCCKHUX 3aaa4 U YMCHHA IPOCKTUPOBATH TUIIOBBIC TCXHOJIOTHYCCKUEC CXCMbI OCHOBHBIX XUMHKO-
TCXHOJIOTUYCCKUX IIPOLCCCOB.

2. MecTo nucuuminuabl B ctpykrype OITIOII BO
Nzydenne "OO1IeH XUMUYECKON TEXHOJIOTUN" Oa3upyeTcs Ha IHUKJIE €CTECTBEHHO-HAYYHBIX U
MaTEeMaTUYECKUX JUCIUIUIMH CpeaHel 0011e00pa3oBaTeIbHOM IIKOJBI, a TAaKKe Ha AUCIUIUTHHAX
"O6mas u Heopranndeckast xumus'", "Ouznyeckas xumus'", "JONOTHUTENbHBIE TIaBbl PU3UIECKON
xuMUHK'". 3HAHUSA, TIOJYYCHHBIC CTY/ICHTAMH TIPU U3YUYCHUH JUCHUTUIMHBI, OYIyT UCIIOIB30BaHbI TIPU
HalMCaHUM KypcoBbIX pabot u BKP.

3. H.IIaHI/IpyeMbIe pe3yabTaTbl oﬁyqennﬂ o AMCuMIlJIMHE
[Mnanupyemple pe3yabTaThl OOYYEHHS MO TUCIHMIUINHE, COOTHECEHHBIE C IUTAHUPYEMBIMHU
pesynbTaTtamu ocBoeHus OITOIT (koMmeTeHIMsIMU M MTHANKATOPAMH TOCTHKEHUST KOMITCTSHITH )

npoueccax u
OKpYXarolleM MHUPE,
OCHOBBIBAsICh Ha
3HaHUSX O CTPOCHUU
BEILIECTBA, MPUPOJC
XUMHYECKOH CBSI3U U

DopMHUpyeMbIe [Tnanupyemsbie pe3yabTaThl 00yYEHUS 110 AUCLHUIUINHE, B
KOMIICTCHIIU (1(0;[, COOTBCTCTBUU C MHAUKATOPOM JOCTHMIKCHUSA KOMICTCHIINN HawnmMmeHoBaHnE OIIEHOYHOTO
colepiKaHue Wnpukatop nOCTHKEHUSA PesynbraTel 00yueHus 1o CpelcTBa
KOMIICTEHITIH) KOMITETEHITUH JUCIUIUIMHE
OIIK-1 Crocoben OIIK-1.3 Hcnons3yeT 3HATh MEXaHU3MBI BOIPOCHIL,3a/1a4H
U3y4aTh, MEXaHU3Mbl XUMHUYECKUX XUMUYECKUX PEaKITHid,
aQHAJIM3UPOBATh, peaxIuii, IPOUCXOASIINX B MIPOUCXOAIINX B
HCIOJIb30BaTh TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
MEXaHU3MBI MPOLECCaX U OKPYXKAIOIIEM | IPOLECCAaX U OKPYXKaIoIIeM
XUMUYECKHUX MHUpe mupe (OIIK-1.3)
peakuui,
MPOUCXOJAIINX B
TEXHOJOTUYECKUX

Tporecca, CBONCTB
CBhIpbs U TOTOBOM

pouecca Npu U3MEHEHUN
CBOICTB CBIPbsI

nporiecca Mpyu H3MEHEHUH
cBoitctB coipbst (OITK-4.2)

CBOMCTBax
Pa3IMYHBIX KIACCOB
XUMHAYCCKHUX
3JIEMEHTOB,
COCTMHCHUM,
BEIIIECTB H
MaTepHaJIOB
OIIK-4 Cnocoben OIIK-4.1 ObecnieunBaet YMeTh 00eCIIeunBaTh BOIIPOCHIL,331a91
obecrieunBaTh MpOBEICHUE MIPOBEICHNUE
MIpOBEICHUE TEXHOJIOTUIECKOTO TEXHOJIOTHIECKOTO
TEXHOJIOTHIECKOTO mporiecca, MPOU3BOIHT mporiecca, MPOU3BOIAHT
mpouecca, pacueTbl OCHOBHBIX pacueTbl OCHOBHBIX
UCIIOJIb30BaTh MPOLIECCOB XMMHUYECKOH MPOLIECCOB XMMHUYECKOH
TEXHUYECKHe TEXHOJIOTUHU texronoruu (OITK-4.1)
CpeacTsa 1Jis OIIK-4.2 [Tpou3BomuT YMETh TIPOU3BOIHUTH
KOHTPOJIA W3MEHEHHE TTapaMETPOB HA3MEHEHHE I1apaMeTpOB
apaMeTpoB TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO
TEXHOJIOTUIECKOTO




IPOIYKLNH,
OCYILIECTBIISATh
H3MCHCHHEC
rapamMeTpoB
TEXHOJIOTHYECKOTO
npouecca npu
W3MEHEHHUH CBOMCTB

CBIPbS
IIK-1 Crocoben IIK-1.3 OcymecTsusier YMETB OCYIIECTBIATh BOIIPOCHI,33 1291
OCYIIECCTBIIATH XMMHKO-TEXHOJIOTHYECKUH | XUMHKO-TEXHOJIOTHUECKUI
XUMHKO- MPOIIECC B COOTBETCTBUH C IpOLECC B COOTBETCTBUH €
TEXHOJIOTUYECKUI perjiiaMeHToM pernamentom (T1K-1.3)
mpouecc B BJIaACTh HABBIKAMH

COOTBETCTBHH C
periIaMeHToM U
HCIIOJIL30BaTh
TEXHHYECKHE
cpeacTBa 1St
HU3MEpeHUs
OCHOBHEIX
rnapameTpoB
TEXHOJOTHYECKOTO
mporecca

MPOCKTHPOBAHHUS
XUMHYECKHX
TEXHOJIOTHYECKUX
npoueccos (ITK-1.3)




4. CTpyKTYypAa U COAepKAHUE TUCHHUILIMHBI
OO0mas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISET 3 3a4eTHBIC eMUHUIBI, 108 yacos.

4.1. ®opma o0yueHHsI: OUHAS
YpoBens 6a30BOT0 00pa3oBaHMs: CpeIHEE 00IIIee.

Cpok oOyuenus 4r.

4.1.1. CTpyKkTypa AUCHUIIMHBI
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JHEPTETUYECKHAE PECYPCHI
XUMHYECKOTO
TIPOU3BOJICTBA
2 DU3UKO-XUMUYECKHE 5 (10|16 41,15 pelieHHe 3ajad
OCHOBBI TEXHOJIOTHYECKUX
TIPOLIECCOB
Bcero 3a cemectp 108 | 16 32 + 16 | 2,25 | 56,15 3au.
Hroro 108 | 16 32 16 | 2,25 | 56,15

4.1.2. Conepxanmne TUCHUILTUHbBI

4.1.2.1. IlepeuyeHnb Jgexuuit
Cemectp 5
Pa3zoen 1. Coipvesole u snepeemuueckue pecypcvl XumMuyecko20 npou3so0cmaea
Jlexmusa 1.

O6mmas xumuueckasi TexHosjorus. OCHOBHbBIE IOHATHS U onipeenenus. Llenn u 3amaun
JUCHUIUTUHBL. POJb XMMUYECKON MPOMBIIIIEHHOCTH B COBPEMEHHOM KU3HU (2 yaca).
Jlekmusa 2.

KoMnoHeHThI ¥ cocTaB XUMHUUYECKOT0 MPOU3BO/IcTBA. [TokazaTenu nmoiae3HocT: u
s dexTuBHOCTH (2 Yyaca).

Jeknusn 3.
ChIpbe B XMMUYECKOUN MPOMBIIIJIEHHOCTH. XapaKTepUCTUKA U 3arachl chipbs. [logroroBka

coIpbs. [IpuHIuTBl 06OTaIEeHUS ChIPhs. KOHIIEMINS TOTHOTO UCIIOJIb30BAHUS CHIPHEBBIX PECYPCOB
(2 gaca).



Paszoen 2. Quzuko-xumuueckue 0CHOGbL MEXHOIO2ULECKUX NPOYECCO8
Jlexnus 4.

BopHbie u 3HEpreTHYecKre pecypchl B XMMUYECKOM MPOMBIIUIEHHOCTH. TpeboBaHus K
KayecTBY BoAbl. [IpombliliuieHHas BOAONOATOTOBKA. Bubl u HCTOUHUKY 3Hepruu. [IpuHIuUIIBL
palOHAIbHOIO UCIIOJB30BaHUs BOJHBIX U DHEPIETUUECKUX PECYpPCOB (2 yaca).

Jlexuus S.

OcCHOBHBIE 32aKOHOMEPHOCTH XMMHUYECKOIN TEXHOJIOTUU. XUMUKO-TEXHOJIOTHUECKHUE MTPOLIECCHI
U ux knaccudukaius. OCHOBHBIE CTaIUN XUMHUKO-TEXHOJIOTUYECKOTO Mpoliecca. AmapaTypHoe U
JOKyMEHTaIbHOE oopmiieHHe. THITBI peakTOPOB M UX KOHCTPYKTHBHBIE OCOOCHHOCTH.
TexHomornueckue cxeMol (2 gaca).

Jlexuusn 6.

OU3NKO-XUMUYECKUE OCHOBBI XMMHKO-TEXHOJIOTHUECKoro mpoiecca. PaBHoBecue B
TEXHOJIOTMYECKUX TMpoleccax (2 vaca).

Jlexuus 7.

YckopeHne XUMHUYECKHX MPOoLieccoB — Hanboee 3¢ GeKTuBHBIN crioco0 HHTEHCH(pUKAIUN
XUMHKO — TEXHOJIOTUYECKUX MPOLIECCOB M ONTUMH3AIMHN TEXHUKO — IKOHOMUYECKUX MOKa3aTeei.
CxopocTh U crIoco0bI €€ yBenudeHus (2 yaca).

Jlexkuus 8.

['omorenHsbie NPOLIECCHI U T€TEPOrEHHBIE MTPOLECCHI. | OMOTeHHBIE MPOLIECCHI B TA30BOM U

KUKoH ¢azax (2 gaca).

4.1.2.2. llepeyeHb NPAKTHYECKUX 3aHATHI

Cemectp 5
Paszoen 1. Coipbesvie u snepeemuueckue pecypcvl XUMU4ecko20 npouseo0cmad
IIpakTHyeckoe 3ansaTue 1

OcHOBBI pacueTa MaTepHaIbHOTO OanaHca. biok-cxema XuMHU4YecKuX MPOU3BOACTB (2 Jaca).
IIpakTH4eckoe 3aHsaTHE 2

OcHoOBHI pacueTta MaTepraibHOTO Oananca. Haznauenue matepuanbHOro 0anaHca (2 gaca).
IIpakTHyeckoe 3ansaTue 3

Ornucanne MaTepuaIbHBIX MMOTOKOB (2 Yaca).
IIpakTHyeckoe 3ansaTue 4

CwmerieHne u paseieHue oToKoB (2 Jaca).
IIpakTHYeckoe 3aHATHE 5

bananc xumuyeckux mpoueccoB. OCHOBHI pacuera OajlaHca XUMUYECKHUX peakiui (2 Jaca).
IIpakTHYeckoe 3aHATHE 6

bananc xumunueckux npoueccos. [lapameTpsl XuMuueckux npoueccos (2 yaca).
IIpakTHYeckoe 3aHATHE 7

DHepreTudeckue pacuetsl. OCHOBBI pacdyeTa SHepreTHIecKoro Oananca (2 gaca).
IIpakTH4eckoe 3anaTHE 8

DHEpreTUUeCKui OalaHC XUMUYECKHUX peakiui (2 Jaca).
Pasoen 2. Qusuxo-xumuueckue 0CHOBbL MEXHOLOSUYECKUX NPOYECCO8
IpakTn4yeckoe 3ansaTue 9

bananc o6paTUMBIX XMMHUYECKHX MpolieccoB. KoHcTaHTa XMMUYECKOTO paBHOBeCHS (2 yaca).
IpakTnyeckoe 3ansaTue 10

baanc 00paTUMBIX XUMHYECKUX MPOIIECCOB (2 Jaca).
IIpakTnueckoe 3ansiTue 11

[Ipumepsr pacyeTa paBHOBECHOTO cocTaBa (2 Jaca).
IIpakTnuyeckoe 3ansitue 12

banancoBble pacyeTsl IOTOKOB (2 daca).
IIpakTnyeckoe 3ansTue 13

Pacuer TemnoBbeIx mporieccoB ¢ cenapanueit ¢gas (2 yaca).
IIpakTHyeckoe 3ansaTHE 14

Pacuer xumudeckux mporeccoB (2 yaca).



IIpakTHyeckoe 3ansitue 15

Pacder ciosxHOro XMMH4ecKoro npouecca (2 gaca).
IIpakTHyeckoe 3ansitue 16

Pacuer xummnueckoro peaxkropa (2 gaca).

4.1.2.3. [lepeyennb J1adopaTOPHBIX PadoT
He mianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAUYECKOE O0ecieYeHHe CAMOCTOATEIbHOI

padoThI

IlepeueHb TeEM, BHIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHHE:
1. PaBHOBecme B TexHOJOrHMUecKHX mporeccax. CKOpPOCTb M CHOCOOBI €€ yBEeIUYEHHS.
TeXHOIOrNYECKNE CXEMBI.
2. I'omorennsle mpouecchl. XapaKTEPUCTHUKAa T'OMOT€HHBIX XHMHYECKMX IpPOLEccOoB. I'OMOreHHbIE
IPOIIECCHI B Ta30BOM U JKUAKON (ha3ax.
3. OcHOBHbBIE 3aKOHOMEPHOCTH TOMOTEHHBIX MporieccoB. HekoTopble THUNMYHBIE ammapartbl IS
IIPOBEJEHUS TOMOTE€HHBIX MPOLIECCOB.
4. I'eTeporeHHbIE POIECCHI. XapaKTepUCTUKA F€TEPOTeHHBIX XMMHUYECKUX TporeccoB. [Iponecchl B
CUCTEMAX TI'a3 - KHUJIKOCTb, JKUJKOCTb - TBEPJOE TEJO.
5. T'eteporennsie mporeccsl B cucTeMe ra3 — TBepaoe Teno. [Iporecchl B OMHApHBIX TBEPIBIX,
NBYX(a3HbIX KUJKUX U MHOTO(A3HBIX CUCTEMAaX.
6. Bpicokne TemmepaTypbl Kak CpeACTBO MHTEHCU(DHKAIIMK XUMHUKO-TEXHOJOTHYECKUX IMPOIECCOB.
VYcnoBus, OrpaHMYMBAIOIINE MOBBIIIEHNE TEMIIEPATYPbl XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.
7. BeicokoTeMnepaTypHbI€ IPOLECCHl U anmnaparsl. [leun.
8. KatanmuTnueckue nporeccsl 1 anmnapaThl. 3Ha4eHre U 001acTH MPUMEHEeHHs KaTajiu3a. | oMoreHHbIi
Y TeTEpOTreHHBIN KaTtain3. CBOMCTBA TBEPABIX KaTATU3aTOPOB U UX U3TOTOBJICHUE.
9. AnmapartypHoe o(popMIIEHHE KaTATUTHIECKUX MPoIieccoB. OCHOBHBIE JIEMEHTHI TEXHOJIOTHUECKUX
pacyeToB KOHTAKTHBIX aIlllapaToB.
10. HcnonszoBaHue (HOTOXMMHUYECKHUX, PAJAUOXUMHUECKUX, OHOXMMHUYECKHUX, IJIAa3MEHHO-
XUMHYECKHX IPOLECCOB U YJIbTPa3ByKa B XHMHYECKON TEXHOJIOTUH.
11. Metoapl TpaBUTAIIMOHHOTO OOOTAlIEHUS CBIPbs. YCTPOHCTBO M MPHHLUUI JeHCTBUSA
THJIPABINYECKOT0 KJIacCH(UKaTOpa, THAPOLUKIIOHA, BO3AYIIIHOTO CerapaTopa.
12. Meroabl  DJIEKTPOMArHUTHOIO  OOOramieHus.  YCTpOMCTBO M IPHUHLUUI  JAEHCTBHS
AIIEKTPOMATHUTHOTO U AJIEKTPOCTATUYECKOTO CENapaTopoB.
13. ®notanus Kak METOA OOOTalleHHs ChIPhs. YCTPOHCTBO M MPUHIMIT JEHCTBHS (IOTAIMOHHBIX
MAalIVH ¢ THEBMAaTHYECKUM U MEXAHUYECKUM IIEPEMEIINBAHUEM.
14. MeToapl OUMCTKU M pazfeneHus razoB. AO(1)copOLIHMOHHO-IECOPOIIMOHHBI METO/ pa3AeiIeHHs
ra3oBBIX CMECEH.
15. MeTozp! OYMCTKU U pa3feNeHus KUIKOCTe!. JJucTuianus u pekTudukanms.
16. PanmonanbHOE HMCHOJIB30BAHUE DHEPTHM. Y CTPOWCTBO M MPHUHIMI JIEUCTBUSI pereHeparopa u
pekymeparopa.
17. CrocoObl M cpelcTBa MEpPEMEIINBAaHUS PEaKIMOHHBIX MacC Kak METOJl YBEJIUYEHHUS CKOPOCTH
mporecca.
18. BricokoTemnepaTypHbI€ IPOLIECCH] U allapaThl.

Jis caMOCTOSTENbHOM paboOThl HMCIOJIB3YKOTCS METOJMYECKUE YKa3aHUS 10 OCBOCHHUIO
JUCLUIUIMHBI ¥ U3JaHUS U3 CIMCKA PUBEJCHHON HU)KE OCHOBHOM U JIOMOJIHUTEIbHON JIUTEPATYPHI.

4.1.2.5. [lepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mianupyercs.

4.1.2.6. IIpumepHbIii NepevyeHb TeM KYPCOBBIX PadoT (IIPOEKTOB)
1. Makpockonuueckas Teopus (QU3UKO-XUMUYECKUX SIBICHUH - TeopeTHudeckas 0a3za XMUMHUYECKOM
TEXHOJIOTUH.



2. OcHOBHBIE MAaKpOCKOIIMYECKHE IEPEMEHHBIE I1apaMETPbl, XapaKTEPU3YIOUIME IIEPEHOC W
IpeBpalleHUE BEIIeCTBa, UMITYJIbCA U SHEPTUH B pacIipe/leIeHHbIX HEPABHOBECHBIX CHCTEMAX.

3. O6o6mennas ¢opma nuddepeHMaNbHBIX YpaBHCHHI OanaHca, CBS3BIBAOIINX (PYHKIHH
IUIOTHOCTH, IIOTOKAa M MCTOYHMKA cyOcTaHIMM. KOHBEKTUBHBIH M KOHJIYKTHBHBIM I€peHOC
cyOCTaHITUH.

4. Knaccudeckue 3aKOHbI PONIOPIUOHAIBHOCTH KOHIYKTUBHBIX IIOTOKOB XUMHUECKOTO KOMIIOHEHTA,
UMIyJbCAa W TEIUIOTHl TpaJe€HTaM KOHUEHTPALMH, CKOPOCTH M TeMIepaTypbl. XapaKTepUCTHKA
K03(pPUIIMEHTOB IlepeHoca B pa3InYHbIX Cpelax.

5. KonkperHsle yacTHble Gopmbl auddepeHnrnanbHbIX ypaBHEHHH OanaHca BellecTBa, UMITYJIbCa U
SHEpIUu.

6. CriocoObl M yCTpOMCTBa JUIsl MU3MEpPEHUs CKOPOCTH U pacxofa ABmxKyuieiics cpenbl. Kpartkue
CBEJIEHHUS O HAaCOCaX, KOMIPECCOPHBIX MaIlIMHAX U TypOHHAX.

7. Metonbl cmemieHus (a3 U pas/ieieHus TeTepOTeHHBIX CHCTEM.

8. TemnoBble mporecchl B XUMHUYECKOH TexHogoruu. CrocoObl pacHpOCTpaHEHUs TEIUIOTHI:
TEIUIONPOBOAHOCTb,  KOHBEKIIMS,  TEIUIOBOE  M3JIyUE€HUE;  COOTBETCTBYIOIIME  YPABHEHMS
TEIJIONEPEHOCA.

9. TexHonormueckue cHnocoObl HarpeBaHWsT U OXJaxAeHUA. TermIooOMEHHbIE ammaparsbl.
[TpencraBieHue o ClI0XXEHUN TEPMUIECKUX CONPOTUBICHUN U IUMUTUPYIOIIEM COITPOTHBIICHUH.

10. Ilytm uHTeHCH(UKAIUU TPOIECCOB TEIUIOOOMEHA M TMOBBIIICHUS WX TEPMOJAWHAMHYECKON
s pexTuBHOCTH.

11. MaccooOmenHbIe niporiecchl. OCHOBHBIC TPUHIIAITEI MACCOOOMEHHBIX IMPOIIECCOB B CHCTEMaXx ras -
KHUJIKOCTb, )KUJIKOCTB - )KHJIKOCTb, T'a3 - TBEPAOE TEJO.

12. PaBHOBECHbBIE, KHHETHUECKHUE U MEXaHWYECKUE (PaKTOPhl B OPraHU3alUK IPOLECCOB MeK(a3HOTro
MaccooOMeHa. MoieMpoBaHye CTallMOHAPHOTO Mpolecca abcopOMu. AHAIOTHS € TETII000MEHOM.
13. Dkonoruueckre acekThl Mpon3BoacTBa [10 u u3nenuit Ha ero OCHOBE.

14. DnexTpoXuMHUYECKOe IPOU3BOJCTBO XJI0pa U KayCTHUECKOM coibl. DU3NKO-XUMUYECKUE OCHOBBI
npolecca 3JIeKTPOIn3a BOJIHBIX PACTBOPOB U PaCIUIaBOB XJIOPH/IOB IIEIOYHBIX METAJUIOB.

15. bananc HanpspKEHUsS U PacXo AMEKTPOIHEPTUH Ha NIEKTPoin3. Bbxoa mo Toky.

16. MaTepualibHBIN U TEIUIOBOW OalaHCHI AJIEKTPOJIU3Epa.

17. OcHoBBI Teopuu mepeHoca B JauadparMax M HOHOOOMEHHbIX MeMOpaHax. Pacnpenenenue
ra3ocojiepaHus B MEXK3JIEKTPOAHOM IPOCTPAHCTBE.

18. AHanu3 BIMSHUS HEOAHOPOAHOCTEH pacnpeeseHus ToKa U GUIBTPALH 3JIEKTPOJIUTA Ha BBIXOJ
10 TOKY ITOOOYHBIX MPOJIYKTOB.

19. Tunsl IPOMBIIIJICHHBIX JIEKTPOIU3EPOB. DIEKTPOIU3EPHI C TBEPBIM KaTOIO0M: TuadparMeHHbINH
U MeMOpaHHbII. DIEKTpPOdM3ep C PTYTHBIM KaToJIOoM. PeakTtop nisi pa3ioKeHUs amajbrambl.
DNEKTPOIU3EP ISl AIEKTPOIN3a PACIUIABOB XJIOPHUIOB ILEI0YHBIX METAJUIOB.

20. OcHOBHBIE CTaJAUU NPOU3BOACTBA XJIOpA U KaycTHdeckod cojpl. Ilpuroronenue m oumcrka
paccona.

21. DnekTponn3 BOAHBIX PACTBOPOB U PACILIIABOB.

22. OU3MKO-XMMHUUYECKHE OCHOBBI KOHJEHCAMM KHUAKOro xjopa. Ocynika U KOHAEHCALUs AKUAKOTO
XJIopa. XpaHeHHe U TPAaHCIOPTUPOBKA KHUJIKOTO XJIOpa.

23. Ocyuika 1 nepekayka Bog0poja.

24. Beinapka M 1mjiaBKa KayCTUYECKON COMbI.

25. DKoJIoruuecKue mpooIeMbl MPOU3BOJICTBA XJIOPA M KAYCTHYECKOM COJIBI.

26. Ceipbe ams npousBoacTsa [19. [IpoMbinuieHHbIl crioco0 nomyueHus 3TuiieHa. TexHonornyeckas
CXeMa MOJrOTOBKH ChIPbs Il Mpou3BocTBa [19.

27. Ilpomsinuiennoe nonyuenue I19. CpaBHeHue pperenepanuy Karajamu3aTopa.

28. PoJib mpo1eccoB MaccoepeHoca B OCYIIECTBICHUN KaTaTUTUYECKOTO KPEKHUHIa.

29. KaranuTuyeckuil KpEeKMHI - Ba)XKHEWIIMII MHOTOTOHHAKHBIM TEXHOJOTMYECKUI IpolecC
nepepadoTKy HEPTAHBIX (pakunil. XUMHUYECKHUE OCHOBBI IIPOLIECCA U 1IETIEBBIE MPOTYKTHI.

30. MHoOroBapuaHTHBIIl COCTaB KEPOCHHO-Ta30MJIEBBIX (DpakiMii -OCHOBHOTO CBIPhSl Ipolecca
KaTaJINTUYECKOr0 KPEKMHIa U METO/Ibl €r0 MOATOTOBKH (rHIpoo0ecceprBaHue U TUAPOOUUCTKA).

31. AnoMOCWIMKAaTHBIE KaTalu3aTopbl KpEeKUHra (OT NPUPOAHBIX TJIMH JO COBPEMEHHBIX
LEOJIUTCOIEPHKAIMX CHHTETUUYECKUX KATalIU3aTOPOB).



32. Ponb amopdHOit amroMocunKkaTHONW MaTpuilbl. CHHEPTru3M B CHCTEME LIEOJIHUT - MATPULIA.

33. V3MeHeHHe CBOWCTB KaTauu3aTopa (AKTHBHOCTH U CEJICKTHBHOCTH) B MPOIECCE KPEKUHTA.

34. DBomOIUS  TEXHOJOTHMYECKOTO OGOpMIICHHS TpoIecca KATAIUTUYECKOTO  KPEKUHTA:
CTAallMOHAPHBIN CIIOW KaTalu3aropa, ICEBIOOKMKCHHBIH CIOH MHKpOc(epHOro Kartaiusaropa,
JBIDKYIIUICS CIIOW IPpaHyIMPOBAHHOTO KaTaIN3aTOPa, ABMKYIIUICS CIION IIAPUKOBOT0 KaTaIN3aTopa.
35. OCHOBHBIC TEXHOJOTHYECKHE MapaMeTpbl COBPEMEHHOTO Ipollecca: TeMIleparypa, HaBlCHHE,
00BEeMHasi CKOPOCTh TOAAYH CHIPBSI, KPaTHOCTh HUPKYJISAIMH KaTaIn3aTopa U €ro XapakTepUCTHKA.
36. BimsiHMEe MaccOBBIX NOTOKOB B PEaKTOpE M pPEreHepaTrope Ha YCTOHYMBOCTH TEMIIEpaTyPHBIX
PEKUMOB KaTAIUTHYECKOTO KPEKMHTa M () (HEKTUBHOCTH MPOLIECCa B IEJIOM.

37. CoBepIICHCTBOBaHHE TIPOIleCCa: TOBBINICHHE AKTUBHOCTH W TPOYHOCTH KaTalIM3aTOPOB,
KaTaJIMTUCKUHA peopMHUHT, TUIATOPMHHT.

38. CTpyKTypa COBpEMEHHOTO IPOU3BOJICTBA aMMHUAKa U3 IPUPOJTHOTO ra3a: OCHOBHBIE OJIOKH H CBSI3H.
['nbKoe uCob30BaHIe TeTePOTeHHBIX KaTaTN3aTOPOB B MHOTOCTYIIEHYATON CXeMe IPUTOTOBJICHHUS U
OYHUCTKH a30TOBOJIOPOJTHOM CMECH.

39. OcoOCHHOCTH MUPKYJISAIIMOHHONW CXeMbl CHHTE3a aMMHAKa.

40. DxoHOMHYECKHE TOKazaTtean A(PQPEKTUBHOCTH XHUMHYECKHX TPOU3BOACTB. TEXHHKO-
HKOHOMHYECKHE OCOOCHHOCTH XUMHUYECKOM MPOMBIIILIEHHOCTH.

41. OcHOBHBIE POU3BOICTBEHHBIE POH/IBI, 00OOPOTHBIE CPEICTBA U TPYIAOBIC PECYPChI TPOU3BOJICTB.
Kpurepun 3 peKTHBHOCTH UX UCTIOIH30BAHUSI.

42. CTpyKTypa 3aTpaT Ha MPOU3BOJICTBO U PEATU3AIIUIO TIPOTYKIIHH.

43. CebecTouMOCTh MPOYKIINH, TPUOBLIL U IIEHOOOPa30BaHUE B XUMHUUECKOU MTPOMBIIIIICHHOCTH.

5. O6pa3oBaresibHbIE TEXHOJIOTHU
Jlst peanu3aiuy mo3HaBaTEIbHOM W TBOPUYECKON aKTUBHOCTH CTYACHTA B y4eOHOM IpoIiecce
UCTIONIB3YIOTCSl COBPEMEHHbIE 00pa3oBaTeNbHbIE TEXHOJOTHH, JAIOLIMEe BO3MOXKHOCTH IOBBIIIATH
KayecTBO 00pa3oBaHus, Oosiee 3pPeKTUBHO UCTIONB30BaTh yueOHOE BpeMs. [I[puMeHsI0TCS TacCUBHBIE
U MHTEPaKTUBHBIE (OpMBbI 3aHATHIH. CTyIEHTHI BHINOIHIIOT HHAUBUYAIbHbIC U TPYIIIOBbIE 3aJaHHS.
[TonpoGHOE 0OBSICHEHHE TEOPETUUECKOTO MaTepHralla Ha JIEKIIMOHHBIX 3aHATUSIX MO3BOJISET CTYCHTaM
NPUMEHSTH CBOM 3HAHUS MPH PEIICHUH MPAKTUYECKUX 3aaHUH.

6. OneHo4HbIe cpeacTBa /ISl TEKYLIero KOHTPOJISl yCIleBaeMOCTH,

HpOMe)KyTO‘IHOﬁ arrecCcrTalmm 10 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/bI OLICHOYHBIX MAaTEPUAIIOB (CPEACTB) IPUBEIEHBI B IPHIIOKEHHH.

7. YueOHO-MeTOANYecKOe U HH(POPMALIHOHHOE o0ecriedeHHue JUCHMILIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAMYECKAS JUTEPATYpPa M0 TUCHHUILIHHE

1. Hlnerens A. H., Kopocrenes B. @.Apromarn3anus TEXHOJIOIMYECKUX IPOLIECCOB: yueOHOE
nocobue , 2013 - https://dspace.www1.vIsu.ru/handle/123456789/3403

2. bnomununa FO. B. Meronnueckue ykazaHus K IpakTH4ecKUM padotam "MojaenupoBaHue u
ONTUMHU3ALIHS TEXHOJIOTMYECKHUX npoueccos':, 2012 -
https://dspace.www1.vIsu.ru/handle/123456789/2653

3. 3akreiim, A. FO. O6mas xuMudeckas TexHoJorus. Beenenue B MoieIMpoOBaHUE XUMHUKO-
TEXHOJIOTHYECKUX MPoIeccoB : yueOHoe mocoodue / A. FO. 3akreiim. — Mockaa : Jloroc, 2014. — 304
c. - https://www.iprbookshop.ru/66419

4. Obmas xumudeckass TexHonorus. Y.l1. Xumuueckue mpolecchl U peakTopbl : ydyeOHoe
nocobue / cocraButenu 0. b. IlBanés, . A. I'opnymko. — 2-e u3n. — Tomck : Tomckwuii
MOJUTEXHUYCCKHI yHuBepcuTeT, 2019. — 187 c. - http://www.iprbookshop.ru/96108

7.2. IonoJIHUTEIbHAS Y4eOHO-MeTOANYeCKasl JJUTepaTypa no JuCuuIjanHe
1. KozagepoBa, O. A. 3agauu U ynpaxHEHHsS] IO XMMUYECKON TEXHOJIOTUHW HEOPTraHUYECKUX
BemiectB : yueOHoe mocobue / O. A. Kozageposa, C. . Hudpramues, K. b. Kum. — Boponex :



BopoHexCcKkuil rocyaapCTBEHHBI YHHMBEPCHTET HHXXKEHEpHBIX TexHosorui, 2019. — 60 c. -
https://www.iprbookshop.ru/95368

2. bpsaukun, K. B. OOmas xumudeckas texnonorus. Yacts 2 : yye6Hoe mocobue / K. B.
bpsakun, A. U. JleonTtseBa, B. C. OpexoB. — Tam00B : TaMO0OBCKHi1 rOCY1apCTBEHHBIN TEXHUYECKUMA
yauBepcuret, 9bC ACB, 2012. — 172 c. - http://www.iprbookshop.ru/64137

7.3. Ilepevyenb MH(POPMALUOHHBIX TEXHOJOITHI, MCIIOJIb3YEeMbIX IIPH
OCYILIECTBJICHHH 00pa30BaTENbHOIO MPoLecca M0 AUCHHUILIHHE, BKJIYast
nepeYeHb NPOrpaMMHOI0 odecrnedyeHus 1 HH(POPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B oOpa3oBarenbHOM  TIpolecce  HCIOJB3YIOTCS ~ MH()OpPMAIMOHHBIE  TEXHOJOTHH,
pealn30BaHHbIE  Ha  OCHOBE  HMH(POPMAIIMOHHO-O0pa30BAaTEIBHOrO  MOpTajia  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAITMOHHOW CETH MHCTHUTYTA!

- IPEIOCTABJICHHE YIeOHO-METOIMIECKIUX MATEPHUATIOB B SJIEKTPOHHOM BHIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTEIILHOTO IIpoIecca 4Yepe3 JIOKAIBHYI CeTh
UHCTUTYyTa U MIHTEpHET;

- TIPEZIOCTABIICHUE CBEICHUI O pe3y/bTaTax Y4eOHOU NEsSTEIFHOCTH B 3JIEKTPOHHOM JTHYHOM
KaOuHETe 00YyJaroIIerocs.

WNHudpopmanmoHHbIE CIIPABOYHBIC CHCTEMBI:

Caiit o0 XuMHH [ XUMHKOB. XUMHYECKas OJHIMKIONEAHs, (apMaleBTUICCKUe
CIIPaBOYHHMKH, METOIMKH CUHTE3a U JIPYTHUE TOJIE3HbIE MaTeprajbl OH-JIaiH. https://xumuk.ru/

Xumungeckuit moptann ChemToday https://chemtoday.ru/

Chemical Portal ITpompinuiennas xumus https://chemicalportal.ru/

IIporpammHoe obecnieueHue:
LibreOffice (Mozilla Public License v2.0)

7.4. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOHHON CeTH

«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOECHHUS TN CIIUIIIMHBI
dspace.www1.vlsu.ru
iprbookshop.ru
mivlgu.ru/iop

8. MartepuajbHO-TeXHHYECKOE O0ecTevyeHne I CIUTIITHHbI

JlekumoHHAs Ay U TOPHS
npoexkrop SANYO PDG - DSU 20; noytoyk HP.

Jlaboparopus 00OmIei 1 HEOPraHNIESCKOH XUMUU

BrrTspkable mkagbl «JlamMuHap»; KOMIUIEKC AJIS aHAIM3a TSDKETIBIX METaJuIoB; XMMHUYECKHH
MYJBTUMETP ¢ HA0OPOM HOHOCENEKTHUBHBIX AJIEKTPOJAOB; I€Ub CYLIWIbHAS; BEChl aHAJIUTHUYECKHE
BJIT-1; Becwl naboparopusie BJIT»>-150; Becwl nabGopatopubie BJIT3-150;  Bucko3umerp
CTEKJISIHHBIM;  peoXopl;  CHelMajdbHas XUMHYEcKass IocyAa;  BOJAsSHas W IecyaHas OaHs;
DIIEKTPOIUIUTKH; IITATHBBl XHMUYECKHE C ACPKATEISIMU; CEKyHIOMEpPHI; MOoHOMEeTp MukoH—2; pH—
metp UIJI-311.

9. MeTOI[I/I‘IeCKI/Ie YKa3aHusd 110 OCBOCHUIO U CHUAIIJIMHDbI

I'my6oKOMYy OCBOEHHIO TEOPETHYECKOro MaTepHuaja CIIOCOOCTBYET Ipe/BapUTelIbHas
HOATOTOBKA, BKIIOYAIONIAs YTEHHE NpEAbLIyHIel JIeKIUH, paboTy ¢ y4eOHBIMH MOCOOHMSIMHU H
Hay4YHbIMM MaTepuasamu. JlJs yCIeNIHOro OCBOEHHUS TEOPETHYECKOro MarepHuaia CTYJICHT
3HAKOMHTCS CO CITUCKOM PEKOMEHIYeMOl OCHOBHOM M JOTOJHHUTEIBHOW JIUTEPATYypPhl, YTOYHSACT Y
IpernoaBaTessi, KAKUM JOTOJIHUTEbHBIM IOCOOUSIM CIIeIyeT OTAATh MPEINOYTCHUE; BEIeT KOHCIIEKT
JeKnuii U MpopabaThIBaeT JIEKIMOHHBIM MaTepuall, MoJb3ysACh KaK KOHCHEKTOM, TaK M y4eOHBIMH
nocoOusiMu. YtoObl conepkaTenbHast HH(GOpMAIHS M0 JUCHUIUIMHE 3alIOMUHAIACh, 11E€1eC000pa3Ho



M3y4aTh €€ [I03TANHO — 10 TEMAM U B CTPOTOM NOCIEA0BATEIBHOCTH, TIOCKOJIBKY MOCIEAYIOLINE TEMBI
ONMPAIOTCS Ha NPEAbIAYLINE.

[Ipu nOATrOTOBKE K MPAKTUYECKUM 3aHATHUAM I11e71eCO00pa3HO MOBTOPUTH OCHOBHBIC MOHSTHS
10 TEME 3aHATHS, U3yYUTh IPUMEPbI, BHUMATEIBHO POYUTATH HY)KHYIO TEMY, Pa300paThcs CO BCEMU
TEOPETUYECKUMHU TOJOoKEeHUsAIMU. s Oosee TiryOOKOro yCBOGHHMS MarTepHaja KpailHe Ba)kKHO
0o0paTuThCsl 3a IMOMOIIBIO K OCHOBHOW M JONOJIHUTENBHOM Y4eOHOM, CIpaBOYHOM JnMTepaType,
JKypHaJIlaM WIM K IpENnoJaBaTeNio 3a KOHCyiabTanued. Ha mpakTudeckux 3aHATUSAX NPONACHHBINA
TEOPETUYECKUIM MaTepuall NMOJIKPEIUIIETCS PEIICHUEM 3aJad [0 OCHOBHBIM TEMaM JIHCLUIUIMHBIL.
Pemas 3anady, cTyAeHT JOJDKEH MPEABAPUTENBHO MOHATh, KAKOW TEOPETUUECKUM MaTephall HY>KHO
UCMONIb30BaTh M HaMETUTh IUIaH pelleHus. B koHue 3aHATHS oOydaromuecs AEMOHCTPHPYIOT
MIOJIy4YEHHBIE PE3YJIbTaThl IPETIOAABATENIO U IPU HEOOXOJUMOCTH AENat0T padoTy Ha/l OIINOKaMHU.

CamocrodrenbHass paboTa OKa3blBa€T Ba)XKHOE BIMSHHE Ha (OPMHPOBAHUE JIMUHOCTHU
OyAyIIero CrenuaIiucTa, OHa IIAaHUPYETCS 00YJIAOIIMMCS CaMOCTOSTENbHO. KakIbIit o0yJarormmiics
CaMOCTOSITENIBHO ONpEENseT peXKUM CBOEH paboThl U Mepy TpyZAa, 3aTpauyuBaeMOro Ha OBJIa/IEHUE
y4€OHBIM COJIEpKAaHUEM JUCIMILIMHBL. OH BBINOIHIET BHEAYJUTOPHYIO pa0OTY U U3yUEHHUE Pa3/eiioB,
BBIHOCHMBIX Ha CAMOCTOSITEIIbHYIO paboTYy, [0 JINYHOMY UHIUBUAYaIbHOMY IUIaHy, B 3aBUCUMOCTH OT
€ro MOATr0TOBKH, BPEMEHU U JIPYTUX YCIOBUH.

BaxHolt wyacTbl0o pabOTBl CTyJAEHTa SBISETCd 3HAKOMCTBO C PEKOMEHAYeMOH H
JIOTIOJIHUTEIIBHOM JINTEpaTypOH, MOCKOJIbKY JIEKIIMOHHBI MaTepuai, IPU BCEM €ro BaXHOCTH IS
nporecca M3y4eHHMs JUCLHUIUIMHBL, COJACPKHUT JIMIIb MHMHUMYM HEOOXOAHMMBIX TEOPETHUECKUX
cBezenuil. Beiciiee o6pa3oBanue npenanonaraet Oosnee rirydokoe 3HaHHe peamera. Kpome toro, oHO
npezrnonaraeT He TOJIbKO YCBOSHHE HHPOPMALIUKU, HO U JOPMHUPOBAHNE HABBIKOB HUCCIIEA0BATENBCKOM
paboThl. 11 3TOro HEOOXOIMMO M3y4YaTh U CAMOCTOSITENILHO AHAJM3UPOBATh CTaThU NEPUOANYECKUX
u3nanui u UHTEpHET-pECYPCHI.

KypcoBas paboTa BBIIIOJIHSAETCS B COOTBETCTBUM ¢ METOJUUYECKUMH YKa3aHUSIMU Ha KypCOBYIO
paboty. OOydaromuiics BEIOUpaeT OHY M3 YKAa3aHHBIX B MEPEYHE TEM KYPCOBBIX paboT, UCXOJ U3
CBOMX MHTEPECOB, HAJWYMsI COOTBETCTBYIOIIMX JUTEPAaTypHBIX M MHBIX HCTOYHMKOB. B xoxe
BBINOJIHEHUsSI KYypCOBOH paboThl MpernojaBaTesib MPOBOAMT KOHCYJIbTallMU oOydaromierocs. Ha
3aKJIIOUUTENBHOM 3Tare o0ydarouuiicss opopmiIseT MOSCHUTENbHYIO 3alUCKY K KypcoBOil paboTe u
BBINOJIHSET €€ 3aIIUTY B IPUCYTCTBUM KOMUCCHUHU U3 MpenojaBareiei kadeapsl.

dopMa 3aKIOUYUTENIBHOIO KOHTPOJS MPU NPOMEXYTOYHOM arrecrtaumu — 3adeT. Jlns
IPOBEIECHUS MPOMEXYTOUHOH aTTecTallMy 1O AUCLUILIMHE pa3paboTaHbl (POH] OLIEHOYHBIX CPE/ICTB U
OaIITEHO-PEUTUHTOBAsI CUCTEMA OLIEHKH Y4€OHOM NesATeIbHOCTH CTYIeHTOB. OlIeHKa M0 JUCITUTUTMHE
BBICTABJISIETCS. B MH(GOPMAIIMOHHON CHCTeME M HOCUT MHTETPUPOBAHHBIM XapakTep, YUUTHIBAIOLIUN
pe3yJIbTaThl OLICHUBAHMSI YUaCTHUs CTYJICHTOB B ayIMTOPHBIX 3aHATHUSAX, KAUECTBA U CBOEBPEMEHHOCTHU
BBITIOJIHEHMS 3a/IaHNI B XOZI€ U3YUYEHUS] TUCLIUIUIMHBI U IPOMEKYTOYHOM aTTeCTalUH.



[Iporpamma coctaBiieHa B coorBercTBuU ¢ TpeboBanusimu @I'OC BO mo HampaBiIeHHIO

18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas
HeOp2aHUyecKux eeujecms
PaGouyto nporpaMMmy cocTaBui K.X.H., doyenm Epmonaesa B.A.

[TporpamMma paccMoTpeHa U oJ00peHa Ha 3acenanuu kKadenpst 7H

npotokoi Ne 17 ot 23.05.2023 roga.
3aBenyromuii kadhenpoit 7h lllapanos P.B.
(IToamuce)

MEXHOJI02UA

PaGouast mporpamma paccMOTpeHa M OJ00OpeHa Ha 3acellaHMd y4eOHO-METOIUYECKON

KOMUCCHH (paKynpTeTa

npoTokoa Ne 6 ot 23.05.2023 rona.
[Ipencenarens komuccuun MCO Kanunuuenxo M.B.
(IToxmuce) (®.1.0.)




Ilpunoscenue
®DoH/1 OLIECHOYHBIX MAaTEPHAJIOB (CPEeACTB) M0 AMCHMUILINHE
OO01mmas XuMHYECKast TEXHOJIOTHS

1. OHCHO‘-IH])IC MaTEPHAJIBI JJIA MPOBCACHUA TEKYHICI0 KOHTPOJIA YCIIEBAEMOCTH

mo JMCuauIlJinmHe

[Ipumeph! TUITOBBIX KOHTPOJIbHBIX BOIPOCOB U 3aJaHUI

1. Yro Takoe TexHOJIOTUA?

2. Yem oTiMyaeTcs XMMHUECKast TEXHOJIOTUS OT MEXaHUYECKOM?

3. Yto Takoe chIpbe, IPOMEKYTOUHBIN MPOAYKT, TIOOOUHBINH MPOAYKT U OTXOAbI XUMUYECKOTO
MPOU3BOCTBA?

4. OcHOBHBIE (DYHKIIMOHAJIBHBIC YACTH XUMUYECKOTO POU3BOACTBA?

5. Kakue mporecchl BKJIIOYAeT MOATOTOBKA ChIPbs?

6. Kakue rnokasareiau XuMU4ECKOTO ITPOU3BOJICTBA OTHOCSTCS K 3KOHOMUYECKUM?

7. Kakue MexaHM4€eCKHe MPOLECChl CIOJIb3YIOTCA B XUMHUUECKON TEXHOJIOTUN?

8. Kakue ruipoMexaHn4ecKye poLecCchl UCIOJIb3YIOTCSA B XMMUUECKON TEXHOJIOTUN?

9. Kakue TerioBble MpoLecchl UCIONb3YIOTCS B XUMUYECKOW TEXHOJIOTUU?

10. Kakne maccooOMEHHbIE MPOLIECCHI UCTIONB3YIOTCS B XUMUYECKON TEXHOIOTUU?

11. Yem xapaxTepusyeTcsi HENPepbIBHOCTH MPOLIECCOB XUMUYECKON TEXHOIOT U ?

12. JlaiiTe XapaKTEPUCTUKY U OIIpEleIeHHs] KauecTBeHHbIM MoaeisiM X TC.

13. JlaiiTe omnpeneneHe U XapakTepUCTUKY KoinruecTBeHHbIM Mojensim XTC.

14. IlpuBeuTe OCHOBHBIE TUIIBI TEXHOJIOTHUECKUX CBSI3EH.

15. Yto Takoe cTeneHs nmpeBpameHus?

16. Yto Takoe BbIXO NPOAYKTa?

17. YUTto Takoe CeNeKTUBHOCTh peareHTa?

18. Yo Takoe npou3BOAUTEIBLHOCTD?

19. Yto Tako€ MHTEHCUBHOCTB?

20. Yto sBIsETCSA NPEAMETOM MAaTEMATHUECKOIO MOJIEIMPOBAHUS?

21. JlaiiTe XapakTEpUCTUKY U TPUBEIUTE IPUMEPHI TPAHUYHBIX U HaYaJIbHbBIX YCIOBUH.

22. Y10 NOHUMAIOT MOJ MOJIETBIO UICATBHOTO NepeMelnBanus? Jaite XapakTepUCTUKY 3TOMU
MOJIEIM U IIPUBEINTE €€ MATEMAaTHYECKOE OIIMCAHUE.

23. YTo MOHMMAIOT MOJA MOJEJIBIO WJEAIBHOIO BbITeCHEHUs? JlaliTe XapakTEpUCTUKY 3TOM
MOJIEIM U IIPUBEINTE €€ MATEMAaTHYECKOE OIIMCAHUE.

24. Yro nonumarot noj aupdy3uonHoi Monenpo. JlaiiTe XxapakTepuCTHKY 3TOH MOAETH U
IIPUBEINUTE €€ MATEMAaTUYECKOE ONUCAHNUE.

25. B uyem pasniuuMe MeEXIy ~OJHONAPAMETPUYECKOM M ABYXIapaMeTpUYECKON
I Py3nOHHBIMA MOJIEIISIMU ?

26. Yto sBIsAETCSA NPEAMETOM U3YUEHUS XMMUUECKON KHHETUKN?

27. JlaiiTe onpeneneHrue CKOPOCTH XUMUYECKON peaKIivu.

28. IlpuBenute mnpumepsl AudQepeHInanbHBIX U HHTETPATbHBIX YPAaBHEHUH CKOPOCTEH
XUMHUYECKON PEaKLMH.

29. aiite hopMyIUPOBKY OCHOBHOMY 3aKOHY XUMUYECKOU KHHETUKHU — 3aKOHY JIEHCTBYIOIINX
Mmacc.

30. YUto Takoe mopsa0K U MOJEKYJIIPHOCTh XUMUYECKOU peakiun? B ueM ux paznuuue?

31. KakoB ¢u3nyeckuii CMBICI KOHCTAHTBI CKOPOCTH XMMHYecKod peakmuu? OT Kakux
IIapaMeTpoB OHA 3aBUCUT?

32. [IpuBenuTe UHTETPATBHYIO (OPMYITYy KHHETUYECKOTO YPaBHEHUS IIEPBOTO OPSIIKA.

33. Kakue MeTo/pl ¥ MpUEMbl MOTYT OBITh MCIIOJB30BaHbI [l pacueTa KOHCTAHThI CKOPOCTH
HeoOpaTUMOM peaklMy NepBoro nopsaka?

34. IlpuBeaure nuddepeHInaIbHY0 U UHTETpaJbHYI0 (OPMY KHMHETHUECKOTO YPAaBHEHUS
IIPOCTON PEAKIIMN BTOPOTO MOPSIKA.

35. Jlaiite onpeaeneHre MOHATHIO «IEpUOo MmoJynpeBpaiieHus». OTBET NPOMWLIIOCTPUPYUTE
[IpUMEpaMHu.



36. [laiite ompenereHMEe W NPUBEIUTE MATEMaTUYECKOE BBIPAKEHUE, WIUIIOCTPUPYIOLIEE
3aBHCHUMOCThH CKOPOCTHU PEAKIMH OT TeMIlepaTyphl o npasuity Baut-I'odda.

37. JlaliTe onpeneneHne YHEPTUM aKTUBAIMK. B yeM 3akimrodaercs (GU3HUECKUN CMBICT ITOU
BEJINYUHBI?

38. Kakum 00pazomM CKOpPOCTh XMMHUYECKOH PEaKIUU M KOHCTAHTa CKOPOCTH XUMHYECKOU
PEaKIuu 3aBUCAT OT TEMIEPATyphI 110 ypaBHEHHIO AppeHunyca?

39. KakumMu MeTolaMu M TIpHUEMaMU MOJKHO OIPENEINTh BEIWYMHY DHEPIHMM aKTHBAIMH
XUMHYECKON peakiuu’?

40. JlaliTe XapaKTEpUCTUKY OCHOBHBIM  METOJaM  OCYIIECTBJIEHUS T€TEPOr€HHO-
KaTaJIUTHYECKUX MPOIIECCOB.

41. IIpuBeauTe OCHOBHBIE XapAaKTEPUCTUKH T'€TEPOr€HHBIX KaTaJIN3aTOPOB, PUMEHIEMBIX B
MPOMBINIIEHHOCTH. KakuM OCHOBHBIM TpeOOBaHUS TOJKHBI YAOBIETBOPATH KaT Kaau3aTOPhl?

42. JlaiiTe XapakTepUCTUKYy OCHOBHBIM TEOPHSIM T€TEPOTr€HHOr0 KaTaius3a: TEOpUHu
MIPOMEKYTOUHBIX COCAMHEHUI; aJICOPOIIMOHHON TEOPUU TeTEPOreHHOTO KaTalu3a; MYJIbTHILIETHOM
TEOpPUM TeTEPOreHHOTo Katanu3a A.A. baiannHa; 3J1eKTpOHHONM TEOPHUH TeTEPOTeHHOTO KaTalu3a.

43. llepeuncnuTe OCHOBHBIE CTaJUU TE€TEPOrCHHO-KATAIMTUYECKOM peakiuu. JlaiTte
XapaKTEePUCTHKY OCHOBHBIM OOJACTSM TIPOTEKAHUS TETEPOTeHHO-KATAIUTHUYECKUX IPOIECCOB.
HazoBuTe MeTob! OTyYeHUs CBA3aHHOTO a30Ta.

44. Ha3zoBuTE OCHOBHBIE HAIPABJICHUS MCIIOJIb30BAHMSI aMMHUaKa.

45. Yto siBNIsIETCS CHIPHEM B MPOU3BOICTBE aMMuUaKa’?

46. Kak ocyiecTBisieTcss OUUCTKA TPUPOTHOTO Tra3a OT CEPOCOAEPKAIINX COSTUHEHUNA?

47. HazoBuTe ciocoOBI MOTYyYEHUsT a30TOBOJOPOHON CMECH.

48. Kakue peakuu NpoTeKaroT Ipyu KOHBEPCUHM METaHa U €ro rOMOJIOrOB?

49. Kakoll kaTanu3aTop UCIOJIb3YeTCs AJI1 KOHBEPCUM METaHa U €ro rOMOJIOrOB?

50. Kakwue cymiecTByroT crocoObl KOHBEPCHUU METaHa U €ro TOMOJIOTOB?

51. Kakue xaTain3aTopsl UCIIOIB3YOTCS Il KOHBEPCUU OKCHAA yriaepoaa?

52. Ha3zoBuTe npoMBINIIEHHbBIE CIOCOOBI KOHBEPCUH OKCHJIA YIIIEPOa.

53. Kakue MeToapl OUNCTKH a30TOBOAOPOIHOM CMECH UCTIOIBb3YOTCS B IPOMBILIUIEHHOCTH?

54. Kakue ¢akTopsl BIUAIOT Ha BBIXOJl aMMHUaKa IIPU €ro CUHTe3e?

55. HazoBuTte OCHOBHBIE CBOMCTBA a30THOW KUCIIOTHI.

56. B kakux oTpacisiX UCIOIb3YETCsl a30THAsI KHCIIOTa?

57. Kakue ciocoObl a30THOM KHUCIOTHI CYLIECTBYIOT?

58. Ha3zoBuTe OCHOBHBIE CTAANH MPOU3BOJICTBA A30THOM KHUCIOTHI U3 aMMHUaKa.

59. 13 Kakux cTaanii COCTOMT KaTaTUTHUYECKOE OKUCICHHE aMMHuaKa?

60. Kakue kataau3aTopsl UCTIONB3YIOTCS JIJISl OKUCIICHUSI aMMuaKa?

61. Kakue ¢akTopsl U Kak BIUSAIOT HA CKOPOCTh OKHCICHHUS aMMHaKa?

62. Kakue xuMHUYECKHE PEAKIMK MPOTEKAIOT MPU OKUCIEHUU OKCHJIa a30Ta?

63. UTo BXOIUT B COCTaB HUTPO3HBIX ra30B?

64. Kakue XuMHUyeCcKre peakiiy MpoTeKaroT MpU a0COPOIIMN HUTPO3HBIX ra30B?

65. U3 Kakux cTaauii COCTOUT Mpolecc a0CopOLUU HUTPO3HBIX Ta30B?

66. Kakue ¢hakTopsl BIHUSIOT Ha TIpo1iecc a0COpOIMK HUTPO3HBIX ra30B?

67. Kakue crmocoObl MpOM3BOJACTBA Pa30aBICHHON a30THON KHUCIOTBHI MCIONB3YIOTCS B
MIPOMBIIUIEHHOCTH ?

68. Posb 1 3HaUYCHHE XMMHUYECKOW MPOMBIIUICHHOCTH B XW3HH oOmiecTBa. COBpeMEHHBIC
HaIpaBJICHUsl Pa3BUTHUSI XMMUYECKON MPOMBIIUIEHHOCTU. POlb U 3HaU€HHE XUMUYECKUX METOAOB B
PEILIEHUH KOJIOTUYECKUX MPOOJIEM U 3alIUTe OKPYKAIOLIEH cpebl

69. UTo Takoe XUMHUYECKOE MPOU3BOJICTBO U KaKHE OCHOBHBIE TPEOOBaHMS MPEIBABISIOTCS K
XUMHUUYECKOMY Mpou3BoJcTBY? Ero crpykrypa n komnoHeHTsl. CocTaB XMMHYECKOTO IMPOU3BOJICTBA.
TexHn4yeckue M 3KOHOMHUYECKHE I10Ka3aTeld XMMHUYECKOTO NpOou3BOACTBa KpynmHOTOHHa)KHBIE U
MEJIKOTOHHa)KHble TmpousBoacTBa. I[IpuBectn mnpumepsl. Kakas wu3 QyHKUMA XUMHUYECKOTO
IPOM3BOJICTBA CErOAHs Hanbosee akTyaibHa?

70. Coelpp€ B xuMmMuueckod mpombinuieHHOCTH. Kiaccudukanus ceipbsa. LleHHOCTE M
JOCTYIIHOCTh ChIpbs. Buabl cblpbd a1 OpraHuyeckoro cuHte3a. KoHuenmuss mnojaHoro
HCIIOJIb30BaHUSl CHIPHEBBIX PECYPCOB U METOJbl SKOHOMUYHOTO HCIIOJIb30BAHUS LIEHHOTO CHIPHS B



XUMHMUYECKON IMPOMBIIIIEHHOCTH. KakoBa poib MCIOIB30BAaHUS 3TOM KOHLEMIMH B COBPEMEHHBIX
yCIOBUAX?

71. Boga B XMMHYECKOM NPOMBINUIEHHOCTH. Buasl npupoassix BoJ. ITokazarenu kadectBa
BOJIbl. BoionoAroroska B XuMHYECKOM IPOU3BOJICTBE: KECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEHHUS.

72. Buasl M MCTOYHMKM DSHEPIUH, NPHUMEHAEMON B XUMHUYECKOW IPOMBIIIJIEHHOCTH.
KoHuenmus noiaHoro uCnojab30BaHus JHEPTUH U ITyTH €€ peaan3aluu.

73. XUMHKO-TEXHOJOTHYECKHH Tpolecc, ero crpykrypa. Kraccudukanuss XuMHKO-
TEXHOJIOIMYECKHX MpoLeccoB. OTAENIBHBIE BUJIBI TPOLECCOB B XMMUKO-TEXHOJIOTMYECKOM MPOIIECCE U
ux ponb. TexHomornyeckue pexumMbl U UX BbIOOp. TexHomormyeckas JOKyMEHTAIMs,
COINPOBOXKAAIOIIA XUMUKO-TEXHOJIOTMUYECKHUH ITPOLIECC.

74. AnmapatypHoe OQOpPMIEHHE XHUMHKO-TEXHOJOTMYECKUX MPOLECCOB. XHUMHUYECKUN
peaktop. Buapl XMMUYECKHX PEaKTOPOB M MX KOHCTPYKLHMOHHbIE O0COOEHHOCTH. OCHOBHBIE THIIBI
pEaKTOpOB JUIsl TOMOTE€HHBIX, I'€T€POI€HHBIX, BBICOKOTEMIEPATYPHBIX, 3JIEKTPOXUMHYECKUX U
KaTaJIUTHYECKUX MpoleccoB. CyIIHOCTh METOI0B MOJIEIMPOBAHUS XUMUYECKUX PEAKTOPOB.

75. DU3NKO-XMMUYECKHE OCHOBBI XMMHYECKUX IPOLECCOB: CTEXHMOMETPUS XHMHYECKUX
IIPOLIECCOB, CTENEHb NPEBPALICHUS KJIFOYEBOIO0 KOMIIOHEHTA U €€ pacuéT. CeNeKTUBHOCTb U BBIXOJ
npoaykra. dopmyssl 11 pacuéTra BeIX0J1a IPOAYKTa JJi1 HE0OOpaTUMbIX U 00paTUMBIX IPOLIECCOB.

76. PaBHOBecHE B TEXHOJIOTMYECKHX Ipoleccax. TepMOIMHAMUYECKOE YCIIOBUE PABHOBECHS.
KoHcTaHnTa paBHOBecHs U €€ CBSI3b C BBIXOJOM IPOAYKTa. BhlpaxkeHHEe KOHCTAHThI PaBHOBECHS IS
ra30BbIX pEaKLU.

77. BpIXxoa TOTOBOTO NMPOAYKTA M €ro 3HAYEHUE U1 TEXHUKO-DKOHOMUYECKHX IT0Ka3aTeNnei
XUMHYECKOIO TPOM3BOACTBA. PaBHOBECHBIN BBIXOJ NPOAYKTA. 3aBUCUMOCTH BBIXOAA OT MOpsAAKa
peakuu U PEXUMOB XHUMHKO-TEXHOJIOIMYECKOro IMpoliecca. PerynupoBaHue BbIXOAa H30BITKOM
peareHToB. 3aBUCUMOCTb BBIXO/a OT BPEMEHU IPOTEKaHUs IpoLECcca.

78. CKOpOCTh TEXHOJIOTMYECKOTO Mporiecca. Kakumu popmynaMu MOKHO BBIPAa3UTh CKOPOCTh
Ipouecca, yepe3 Kakue BeInIuHbl? DopMyJIbl JUIsl CKOPOCTH TOMOTE€HHBIX U FE€TEPOTE€HHBIX PEAKIIMIA.
KoHncranta ckopoctu mnponecca, OT 4Yero OHa 3aBUCUT. DOpMyibl Al KOHCTAHThl CKOPOCTH
TOMOT€HHBIX, T'€T€POreHHBIX M MPOIECCOB B IepexogHoi obnactu. JIMMuTHpyromas mporecc
CKOPOCTb.

79. Uro Takoe NBMXKYIIAs CHJIa XMMHUKO-TEXHOJIOTMYECKOTO Mpolecca U Kakue (HhopMyJibl
BBIPAXKAIOT 3aBUCUMOCTb CKOPOCTH IPOLIecca OT IBMXKYILEH CHIIbI B TEKYIIUI MOMEHT BpeMeHun? Kak
M3MEHSETCS JIBIXKYIAs CHja B NPSAMOTOYHBIX M NMPOTHBOTOYHBIX npoueccax? Kakue mporecchbl
peanoyTuTeNbHee?

80. TI'omorenHsle mpouecchl B ra3oBod M kuIkoil ¢(aze. OCHOBHBIE 3aKOHOMEPHOCTH
IIPOLIECCOB. 3aBUCUMOCTh CKOPOCTH FOMOTEHHBIX IPOIECCOB OT MOPSAJIKAa peakluu, KOHIEHTpaIuH,
JaBieHUs. MeTopl TOMOT€HNU3alMH PEAarupyoIuX BEIECTB.

81. I'ereporeHHble MpoOLECChl M OCHOBHBIE 3aKOHOMEPHOCTH MX MpoTeKaHus. OCHOBHBIE
IIPOMBIIIIEHHBIE TeTeporeHHsle mnpouecchbl. (CTaguu TeTepOreHHbIX XMMHMUYECKHX PEaKLuil,
JUMUTHpYIOIIAs cTajaus. BbIpakeHue Uis CKOPOCTH TETEPOr€HHOTO XHMHUYECKOIo Ipolecca.
JIBmKymas cuiaa reTeporeHHbIX mnpoueccoB. OOmpe cnocoObl MHTEHCHU(DHUKAIMKA TeTepOreHHbIX
IIPOLIECCOB.

82. CriocoObl yBemUYEHHs] MOBEPXHOCTH CONPUKOCHOBEHHSI B T€TEPOTE€HHBIX XMMUYECKHX
nporueccax. Buapl nepeMenmmBaonmx yCTpocTB.

83. I'ereporennsie HekaTanuTUueckue mnporecchl B cucteMe [-XK. OCHOBHbIE XMMUYECKHE
npousBojcTBa. AOcopbuus. Buasl u  mexanusm abcopOumu. AmnmapaTypHoe OQopMIeHHE
a0bCOpOIMOHHBIX TIPOIIECCOB.

84. TI'ereporennble HekaTanuTuueckue mnponeccsl B cucteme I'-T u XK-T. OcHoBHbIE
XMMHYECKHE MPOU3BOACTBA. AncopOuus, BUIbl U Kilaccuukauus. AnmaparypHoe ogpopMIiIeHHUE
aICOpOIIMOHHBIX MPOIIeccOB. MeToabl HHTEHCU()UKALIMHU TTPOLIECCOB a/1COOINH.

85. Kakme mporecchl OTHOCSATCS K BBICOKOTEMIIEpATypHbIM? Kak BIMSIET TOBBIIIECHUE
TEMIIEepaTypbl Ha HHTCHCU(UKAIIMIO YHIOTEPMHUYECKUX M dK30TepMHUYecKuX npoueccoB? [Ipusenute
(opMyIIbl, BEIPAXKAIOLIUE 3aBUCUMOCTh MEX1Yy U3MEHEHHEM KOHCTAaHThI pAaBHOBECHUS U TEMIIEPATypOH
JUIS SHIOTEPMHUYECKHX M JK30TEPMUYECKHUX IPOLIECCOB, MPOTEKAOUMX B KMHETHUYECKOW OOJIACTH.



[IpuBenuTe ypaBHEHHE AppEeHHYCA, BBIPAXKAIOIIEE 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH PEAKIIMU OT
TEMIEPATYpPbl U SHEPTUU aKTUBAIIUN PEAKIIHU.

86. Kak 3aBUCHT BBIXOJ OT TEMIIEPATYPHI F3HIAOTEPMUUECKHUX U 3K30TEPMUUECKHUX ITPOLIECCOB?

87. Kak BriusieT Temmneparypa Ha CKOpoCTh IporieccoB B muddy3nonHoi odnactu? Kak 3aBucur
koo uuueHt muddy3un OT TeMmMmepaTypbl Ui pasHbIX cpen? DHeprus akTuBauuu IudQys3ud,
3aBHCUMOCTH OT TeMIIepaTyphl, €€ BeIWYNHA ISl pa3JIUYHBIX Cpel.

88.Ilepeuncnure ycloBUsA, OrpaHUYMBAIONIME TOBBIIICHUE TEMIIEPATypbl  XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

89. B kakux amnmapaTax OCYIIECTBISIOTCS BEICOKOTEMIIEPATYPHBIE XUMHUKO-TEXHOJIOTUUECKHE
nporiecchl? KakoBbl 0COOEHHOCTH BBICOKOTEMITEPATYPHBIX Ieueii?

[Tepeuncnure OCHOBHBIE MPOMBIILIEHHBIE BEICOKOTEMIIEPATYPHBIE MPOIIECCHI.

90. Katanu3z M ero npUMEHEHHE B XHMMHYECKOM NpOMbINUIEHHOCTU. I[IpenmymiectBa u
HEJOCTaTKH KaTallu3a 10 CPaBHEHUIO C JIPYTUMH METOJAaMU HMHTEHCU(PUKANNNA XUMHUYIECCKUX
nporeccoB. MexaHu3M JeHCTBHUS U BUIBI KaTannu3aTopoB. CKOPOCTh TOMOT€HHBIX M T€TE€POr€HHBIX
KaTaJIUTUYeCKUX TponeccoB. (OCHOBHBIE XapaKTEpUCTHUKU  KaTadu3aToOpoB. AmmapaTypHoe
o(opMIIeHHE KaTaTUTUYECKUX MPOIIECCOB.

91. Kakue mporeccsl Ha3bIBAIOTCA DSJIEKTPOXUMHYECKHUMH, KaK OHHU KIacCUUIUPYIOTCA?
OcHOBHBIE TapaMeTphl AIEKTPOXUMHYECKHX IMpoleccoB. 3akoHbl @Dapajes. IEKTPOIH3.
[TocnenoBaTeabHOCTh MIPOLIECCOB HA aHOJIE U KaTOJIE.

92 I'anbBannyeckue mnponeccel. Ha3zHaueHue ranbBaHWYECKHX IOKPBITUH W OCHOBHBIE
TpeboBanuss k HUM. OOOpy/IOBaHHE U OCHACTKA TaJbBAHMYECKUX MPOU3BOJCTB. MICTOYHMKH TOKA.
CocTtaB pacTBOPOB AIEKTPOIUTOB. POJIb IMAHUCTBIX IJEKTPOTUTOB.

93. Dkonoruyeckas OMacHOCTb ralbBaHUYECKUX IPOU3BOJCTB.

O0wmee pacnpenenenye 0aJ1U10B TEKyLIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/ACHTOB

PeliTuHr-koHTpOIIS 1 YCTHBIN ompoc 15 Bonpocos 20

PeHTHHI-KOHTPOITH 2 yCTHBIN orpoc 20 BOMpPoCoB, 2 20
IIPAKTUYECKUX 3aJaHMs

PeHTHHI-KOHTPOITS 3 yCcTHBIH ornpoc 20 Bonpocos, 2 30
MPAKTHUYECKUX 3aJJaHHs

ITocemenue 3aHATUN 10

CTYJEHTOM

JlormomHUTEILHBIC OaJUTBI 10

(6onyCHBI)

BrinosineHue cemecTpoBoro

IJlaHa caMOCTOSATEIbHOMN 10

paboThI

2. HpOMe)KyTO‘IHaH aTTeCTanusd 1Mo AMCIHUIIJINHC
IlepeuyeHb BONPOCOB K AK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKO.
IlepeyeHb NpakTHYECKHUX 32/1a4 / 32/IaHUI K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKo# (mpu
HAJIUYUH)

[Tepeuens BonpocoB

OIlK-1

biok 1 (3HaTh):

1. Kakoit komnoneHT B XTIl oTHOCAT K KJIHOUEBBIM U TIOUEMY?

2. Kakue BUIbI CHIPbsI HCTIOJIB3YIOT B XUMHUYECKOM IPOU3BOICTBE?

3. Uro o3Hauaer mnoHsAtHe «KOHUEMIMS SKOHOMHUHU CHIPHEBBIX pecypcoB»? KakoBbel myTn
SKOHOMUYHOT'O MCTOJIB30BaHUS ChIPEBBIX PECYPCOB?



4. Kakue nokazarenu XTI xapakTepusytoT 3¢(heKTUBHOCTH pabOThl 000pyAOBaHUA?

5. Kak paccunTbiBaeTCsl CTENIEHb IPEBPAILEHHS HICXOJHOIO KOMIIOHEHTA U €0 CeNIEKTUBHOCTh?

6.Yto o3Hauaet nouarue «Breixon mpoaykran? 1o kakum GopmyiiaMm pacCUUTHIBAIOT BBIXO?

7. CenekTUBHOCTb M BbIXoA mpoaykra. Dopmynsl [uid pacuéra BbIXOAA MPOAYKTa IS
HEOOpaTHUMBIX U 0OPAaTHUMBIX IPOIIECCOB.

8. PaBHOBecHe B TEXHOJOTHUECKUX MTPOIECCaX.

9. TepmoauHamMHuueckoe yciaoBue paBHoBecus. KoHCTaHTa paBHOBECHS U €€ CBSA3b C BBIXOJIOM
npoaykTa. BelpaxkeHne KOHCTaHTbl paBHOBECHS IS T'a30BbIX peaKLuil.

biok 2 (ymets):

1. CyOnuMarimoHHas CyIika.

2. Komnosutheie matepuansl. [IpaBuio ¢da3. OcHoBHbIE (GOpMBI M MaTepuajbl MaTPHUIIBI
Y HaIOJTHUTEJIS.

3. Cranmaptuzanmsa. ISO u T'OCT. TVY. 3ammra WHTEUIEKTYalbHOH COOCTBEHHOCTH.
ABTopckue npasa. [lareHToBaHMe.

4. Pa3nuuusi OCHOBHOTO U TOHKOTO CHHTEe3a. KOMMOHEHThl XUMHUYECKOTO IPOU3BOJICTBA.
Coippe. Kputepnn oLeHKHM XUMHYECKOW TexHOJOruH. E-hakrop.

5. IIpou3BOACTBO amMMHUaka, a30THOH KHCIIOTBI, a30THBIX yaoOpeHuil. Chipbe. TexHOIOTHH.
OcHoBHbIE TapaMeTpbl IporieccoB. [lepcrekTUBBbI.

6. Hedrenepepaborka. IlpomykTbl, ocCHOBHBIC Tmporiecchl. Kpekunr. Pudopmumnr.
Hexaranmutnueckue metoabl nepepaboTku. IlapameTpsl MHPOBOTO M POCCHHCKOTO MPOM3BOJICTBA
u notpebnenus. Ceipbe. TexHomoruu. OcHOBHBIE TapaMeTpbl MpolieccoB. [lepcreKkTuBEI.

7. HoBble cpenbl (MOHHBIE U CBEPXKPUTUUYECKUE KUJKOCTH).

8. HoBble (Qu3nueckue peakuHOHHbIE YCIOBHUA. MUKPOPEAKTOpbl, MX IPEeUMYIIeCTBa M
HEJ0CTaTKH, 00bsICHEHHE. MUKPOBOJIIHOBOI HAarpeB, AI€KTPOMAarHUTHBIA Harpes.

9. HoBble moaxo/1el 1 paboTa ¢ ChIpbeM, PACTUTENBHOE ChIPhE, €r0 COCTaB, MEXaHOXUMHUYECKast
00paboTKa.

10. B peakrop nonaetrcst S00kr Texuuyeckoro cepoogopoa (90% o06. H2S u 10%06 H20), u
2500m3 Boznyxa. Konsepcus H2S - 40%. OnpenenuTs KOHIIEHTpAlMU KOMIIOHEHTOB PEAKIIMOHHON
cMecH B paznuuHbix equHunax. H2S + 1,502 = SO2 + H20

11. B peaktop momaercst 20 KMOJIb TEXHHYECKOTO CEpOBOI0OPOIa, coneprxariero 3% macc H2 B
kauectBe npuMecu u 200xmoisip Boznyxa. Konsepcusa H2S - 81%. Omnpenenuts KOHLEHTpanuu
KOMITOHEHTOB PEaKIIMOHHOM CMeCH B pa3inuuHbIX enunuiax. H2S + 1,502 = SO2 + H20

12. B peakrop nomaetrcs 400m cepoBomopona, conepxkaiero 12%monsH. SO2 B kauecTBe
npuMecH 1 SOKMOJIb KUCIIOpOo/1a TEXHUIECKOT0, copeprkaniero 5S%macc. azota. Kousepcus H2S - 86%.
Onpenenuts KOHLEHTPALMM KOMIIOHEHTOB PEaKLMOHHONW CMECH B pa3iIWYHbIX equHumax. H2S +
1,502 = SO2 + H20

13. B peakTope mpoTekaeT peakuus okuciaeHus cepoogopoaa H2S + 1,502 = SO2 + H20.
Paccunrtarh KOIMUYECTBO 3arpy’KaeMbIX B PEAKTOP BEIIECTB (B KMOJIb), €CJIM B peakTop nojaetcs: 200
M3 cMmecu, coaepxaiueid H2S u H20 B maccoBom cootHomenuu 10:1, n 2900m3 Boznyxa. Paccunrars
COCTaB PEaKIIMOHHOU cMecH (B KMOJIb, KT, %Macc, %momnbH, %00, kMoib/M3), eciiu kouBepcust H2S
=99%.

biok 3 (Bnamerts):

1. CocraBuTh YacoBOW MaTepualbHBIA OamaHc cxuranus komdyenana B mneun KC.
[TpoussogutensHocts neun 800 (1/cyt).Konuenrpanus (MaccoBas 1o, %) cepsl B Konuegane - 44,
Biaru B komdenane — 3,0, cepsl B orapke — 0,55. Konnenrpamnus (o6vemuas nois, %) SO2 B cyxom
neyHoMm rase 13,0, kucimopoa B cyxom nedHom rase 4,14. OTHocuTeNIbHAs BIAXKHOCTh BO3Myxa — 55.

2. TpebyeTcs mpUroToBUTh 15 TOHH cepHOil kKucIOTHl KoHIeHTpauuei 70% mac. H2SO4 u3
pacTBOpOB, coaepxkamux 95 u 58 %mac. H2SO4. CkoabKO HYKHO B3Th UCXOIHBIX KOMIIOHEHTOB?

3. CocraBuTh MaTepuanbHBI OaJaHC MPOU3ZBOJCTBA OKCHAA OTWICHA TMPSIMBIM
KaTaJIMTUYECKUM OKHCIICHHEM 3TUjIeHa Bo3MyxoM. CocTaB HCXOAHOM ra30BOM cMecu B % 00.: STHIICH

- 4, Bo3ayx - 96. Crenens okucienus s3tusieHa X=0,51. Pacuer Bectu Ha 1T okcuaa stunena. 2C2H4
+ 02 -> 2C2H40



4. KoHTaKTHBII MeTOJ nojyuyeHus: cepHoi kucaotsl. [loxyunts 98% H2S04 u3 xeneznoro
komuenana (45% S). Bnaxxnocts komuegana 6%, cepsl B orapke 1%. Pacuer Bectu Ha 1500kr roToBOTO
npoaykra. Ucxomroe coipbe: SO2 - 14,5%, N2 -74%, O2 - 11,5%. 4FeS2 + 1102 -> 2Fe203 + 8502,
2502 + 02 -> 2503, SO3 + H20 -> H2S04

5. Tlonydyenue cynbdata HATpUs U3 MEKKPUCTAIBHBIX PACCOJNIOB (METOJ TUIABICHHE-
BeimapuBanue): Pacyer Bectrm Ha 1000kr roroBoro mpojaykra. McxomHoe chiphe: 0OOTalleHHbBIE
MekkpucTanbhbie paccoiibl (NaCl - 1%, Na2SO4 - 30%, MgCI2 - 0,7%, H20 - 68,3%). Koneunsrit
npoaykt: 88% - Na2S04. 2NaCl + MgSO4 -> MgCI2 + Na2S04

6. [Ipu KOHBEpCUM OKCHJIa YTIEpOJa C BOJASHBIM IMapOM 3HAYECHUE KOHCTAHTHI paBHOBecusi K
paBHa 10. OnpenenuTs paBHOBECHBIN COCTAB I'a3a, €CJIU B UCXOIHOM CMECH Ha | MOJIb OKUCH yTiiepoia
MPUXOJUTCS 2 MOJIb BOJSTHOTO Mapa.

7. Paccumtarh pacxoaHble KOI(PGUIMEHTH B MPOU3BOJCTBE (heHola U aleToHa U3
u3onponmideH3ona. CTeneHb NPEeBpaIleHUsT MCXOAHOTO CHIPhsi cocTaBisier 78%, koddduiument
n30bITKa Bo3ayxa -2. Pacuet Bectu Ha 1000kT deHOMA.

8. PaccuuTaTh pacxomnbie K03 PHUIMEHTHI 10 cepe u Bojae B pousBoacTee 1000kr/a 92,5%
cepHoit kucnoTsl. CoslepikaHue TMOKCUAA CEPhl B 00KUTOBOM Tasze paBHO 8% 00. CTeneHb OKUCICHHUS
nuokcuaa cepbl coctasisier 0,97. crenenb abcopOiuu Tpuokcuaa cepsl paBHa 99,9%. Paccuurath
TaK)Ke KOHIIEHTPAINIO JUOKCHUA CEPBl U TPUOKCHUIA CEPBI B BHIXOSIIEM Ia30BOM MOTOKE.

OIIK-4

bnok 1 (3HaTh):

1. OOmme TpeOoBaHHMA K XMMHYECKOMY Mpou3BOACTBY. Ilpunnunsl ¢usndyeckoro
MOJEIIMPOBAHUS XUMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB.

2. OCHOBHBIE YypaBHEHHS JBW)KECHHS JKUAKOCTEH, OCHOBBI TEOpUU TEIUIONEpEaun |
MaccoIepeIaun.

3. Ilepeuncnure BUIBI SHEPTUH, UCIIOJIB3YEMBIE B XUMUYECKON IPOAYKIIUN?

4. Kakue npuémsl UCIOJIb3YIOT B XUMHUUECKON MPOMBILIUIEHHOCTH JJIsl 5KOHOMHH SHEPTruu?

5. Ilepeuncaure NpUEMBI YMATYEHUS BOABI JIS UCIIOJIb30BaHUS €€ B XMMUYECKON TEXHOJIOTUH.
[Touemy HexenaTeabHO NMPUMEHEHHE HEOYHIICHHOW BOJBI NMPHU MOJYYCHUH XUMHUYECKUX BEIIECTB?
IIpuBenuTe npUMeEpSL.

6. [lepeuncnure OCHOBHBIE TEXHUKO-dKOHOMUYECKHE mokazatenu X T11.

7. Kakue npouecchbl COCTaBIIOT XUMUKO-TeXHOoJorndeckuii npouecc X TII?

8. Kakas noxymenTanus conpoBoxaaet XTI1?

9. OcHOBHBIE CMOCOOBI MOJECIUPOBAHHMS M ONTHMM3ALUU XMMHUKO-TEXHOJIOIMYECKHX
IIPOLIECCOB.

10. Knaccudukanus XMuMUKO-TEXHOJIOTHYECKUX MTPOIIECCOB.

11. OtnenbHble BUABI NPOLECCOB B XUMHKO-TEXHOJOTMYECKOM IIPOLECCE U HUX pOJib.
TexHOoJIorMuecKue pexXuMBbl U UX BBIOOD.

12. TexHosnornueckas JOKyMEeHTallls, COMPOBOKIAI0Iasi XMMUKO-TEXHOJIOTMUECKHH Mpoliecc.

bnok 2 (ymets):

1. IIpoexkTupoBaHue, MOJAEIUPOBAHUE, UACHTU(UKAIMS W ONTUMHU3ALUS TPOIIECCOB
XUMHAYECKON TEXHOIOTUH

2. XuMHUYecKHe peakTopbl. PeakTopbl MAEaNbHOrO CMEIICHUS M HA€aJbHOTO BBITECHEHUS.
IIpoTouHsblil peakrop cMmeweHus. Tumbl peakToOpoB (U1l PEareéHTOB B PA3JIMYHBIX COCTOSHUSX U
dbopmax). Berbop nmoaxoasimnero peakropa.

3. IlepememmBanue, LENM NEPEMELINBAHUS, OLEHOYHBIE XapaKTEPUCTUKU NEPEMELIMBaHUS,
BUJIbI, TIPaKTUYECKasl peajau3alusi, TEXHOJIOrndeckuil 3¢ ¢deKT, BuAbl MelanoK, GakTop MOITHOCTH.

4. HeogHOpO/AHBIE CHCTEMBI, KiIacCH(UKAIKs, METOJbI pa3JelIeHHs], YaCTO BCTpPEYAIOLIHECs
BUJIBI: a3pPO30JIU, IMYJIbCUH, CYCIEH3UHU, MEHBl U JAp., OCHOBHbIE XapaKTEPUCTUKH HEOJIHOPOIHBIX
CUCTEM.

5. Bsskocte. JlamuHapHoe u TypOysieHTHOe TedeHHe kuakocted. Kpurepuii Peiinonbiaca.
BnusiHue Ha TeXHOIOTHYECKHUE MMPOLCCCHI.



6. IIpou3BojacTBO cepbl U CEpHOM KHUCIOTHL. [lapamMeTrpsl MHpPOBOTO U POCCHUHCKOTO
npou3BoAcTBa U mnorpedienus. Ceipbe. TexHomorun. OCHOBHBIE TapaMeTphl IPOIIECCOB.
[TepcniekTHBBI.

7. B peaktop momaercs 500xkr H2S BozaymHoi cmecu, comexamend 20%wmacc. H2S.
Kounsepcust H2S - 40%. Onpenenuth KOHIIEHTPALUKA KOMIIOHEHTOB PEAKIIMOHHOW CMECH B Pa3IMYHbIX
emmannax. H2S + 1,502 = SO2 + H20

8. B peaktope mpotekaer peakius 2CH2 = C2H2 + 3H2. B peakrtop nmoctymaer 25m3
MeTaHcoaepkaiero raza coctara: CH4 - 98% 06. C2H2 - 2%06. Konsepcust CH4 - 90%. Onpenenutsb
COCTaB PEAKIMOHHON CMECH U BBIPA3HTh €0 B KT, YoMacc., KMOJIsIX, %Mok, M3, %00., KMOJIb/M3

9. B peakrope npotekaeT peakuus CO + 2H2 = CH30OH, B peaktop nocrymnaetr 200kr cuHTE3-
raza B MosbHOM coorHomeHun CO : H2 = 2 : 6. KouBepcuss CO=12%. Omnpenenuts cocTas
PEaKIIMOHHON CMECH W BBIPA3UTh €ro B KT, Y%Macc., KMoJisix, %Mok, M3, %00., KMOJIb/M3.

10. B peaxrope npotekaer peakuusi C4H8 = C4H6 + H2. B peakrop moctymaer 520m3
OytmienoBoit ¢paknuu cocraBa; C4H8 - 99%06., C4H10 - 1%06. Kousepcuss C4H8 = 37%.
Ornpenenutb COCTaB PEaKIIMOHHONW CMECH U BBIPA3UTh €r0 B KT, Y%oMacc., KMOJIsX, %Mok, M3, %00.,
KMOJIb/M3.

biok 3 (Bnamers):

1. TlomyueHHbI pacmiiaB cepbl HEOOXOIUMO OT(HWIBTPOBATH OT MEXaHWYECKHUX INPHUMECcEH,
MOMAaBIIUX B TPOAYKT M3 3a Koppo3uu obopymnoBanus. Ilporecc mpoucxomutr npu 190 C
(InHamMuyeckas BA3KOCTb cepbl npu 3Toi Temneparype 90 Ila*c). KakoB nomkxeH ObITh mepenan
JaBlieHuss Ha TpyOe ¢ duiabTpoMm (mmamerp TpyObl W (uiabTpa OJAMHAKOB W paBeH 20 cMm) s
HEeNpepbIBHON pabOThl YCTAHOBKH ¢ Ipou3BoauTenbHOCTHIO 100 Kr ceprl B yac? IlnoTHOCTE ceps 1800
kr\m3, comporuBnenne punbTpa B3saTh 1010 M-1, conmpoTuBieHneM ocaika npeHeOpeyb.

2. B xone mpou3BoACTBa KOMIIO3UTa HEOOXOAMMO 00ecTieUnTh 3P (HEKTUBHOE MEXAHHUUECKOE
nepeMelnBaHie CMECH KOMIIOHEHTOB (MaTpULIA — BBICOKOBSI3KUI TNIACTUYHBIN pacIiaB INIOTHOCTBIO
3000 kr/m3) B TypOysneHTHOM pexume. Kakue TUITBI MEIIaloK MOYXHO UCIIOJIb30BAaTh B 3TOM citydae?
ITpu xakoii yacTOTe NepeMeInBaHus OyJeT TOCTUTHYT HYKHBII PEKUM MTPU AUHAMUYECKOH BA3KOCTH
2 Ila*c u nuametpe memanku 1 m?

3. U3 raza, coxepxamero SO2 - 0,4 %, u SO3 - 0,03% nonyuator pactBop NaHSO3 wu3
COJIOBOTO pacTBopa ¢ KoHIeHTpamuen 22,5%. Haiitu coctaB koHeUHOTO pacTBopa. Pacuer Bectu Ha
100 kr comoBoro pactBopa. NaOH + SO2 -> NaHSO3

4. Tlpu razodaznom xmopupoBanuu 10000 kr merana oOpaszoBasniock 500M3 XJIOpPUCTOTO
METHJIA, CEJIEKTUBHOCTB 110 KOTOPOMY cocTaBuia 75%. OnpenennTs CTENEeHb IPEBPalCHNs METaHa.

5. Onpenenuts pacxon 0yporo yris (60% Macc. moieit yriepojaa), BOJSHOTO mapa U BO3ayxa
qutst monrydenus 1000M3 reHepaTopHOTO rasa, B coctaB Kotoporo Bxoadar %06: CO - 30, H2 - 18, N2 -
52. Tlpouecc razudukanuu nporekaet no peakmusm: C + H20 = CO + H2, 2C + 02 =2CO

6. CocrtaBuUTh YacoBOM MaTepuasibHBI OamaHc cxuranus komdenaHa B mneun KC.
[TpousBomuTensHOCTH TIeun 250 (T/cyT).KoHnenrpanus (MaccoBast nomst, %) cepbl B Komdenane - 50,
Biaru B komuenane — 2,0, cepsl B orapke — 0,70. Konuentparus (o6beMHuas nois, %) SO2 B cyxom
nevyHoM Tase 15, kucimoposa B cyxoM meqHoMm rasze 1,56. OTHOCUTebHAs BIaKHOCTh BO3Iyxa — 65.

7. PaccuntaTh MaTepuanbHbIi OaaHc mporecca 00’)KUra XpOMUTOBOM IIMXTHI, TPOTEKAIOIIET0
no ciuenyromeid peakuun Cr203 + 2Na2CO3 + 1,502 -> 2Na2CrO4 + 2CO2. Ucxoanas pyaa
conepxkut Cr203, 90 %macc. (octanpHoe npumecu). Ctenenb okuciaeHus, 92 %. Pacuet Bectu Ha
1000xr ncxoanoit pyast u Ha 1000 kr xpomaTan Hatpus, 1000kr kpOoHaTa HATPUSI.

8. PaccunTaTh MaTepualbHBIN OanaHc npoliecca razudukaiuu TBepaoro torumsa 3C + H20 +
02 -> 3CO + H2. Cocra O6yporo yrius, 70 %macc. Crenens Boiropanusi, 92 %. [{nsg razuduxanmu
UCHOJB3YIOT atMocdepHblii Bo3nyX, %00. Kucmopon — 21, azor - 79. Pacuer Bectn Ha 1000kr
yrapHOTo rasa.

9. Maccosas nons Fe203 B 10 T pyasl — 72%, a xene3a B koHueHntpare — 70%. [Ipu stom
NoTEepH JKenesa mpu obdorameHun cocraBuin 1%. Haiitu Maccy KOHIIEHTpaTa, BBIXOJ KOHLIEHTpATa,
CTETEeHH MU3BJICUEHUS U 00OralleHusl.

10. PaccuuTath TeopeTHuecKuil U (PaKTHUECKUH pacXxoaHble KO3(PPHUIHUEHTHI: TPOU3BOACTBA
Oen3osna mapodazHol JAETHAPOTeHU3ANNH IIUKJIOTeKcana: XumMudeckas cxema mnponecca: CoH12 ->



C6H6 + 3H2, 6H12 -> CH3C5H9. B peakrtop mnomaercss 100xr/4 6ensona. CTeneHnp npeBpamieHus
Oen3osa paBHa 85%. Beixop nmukiorekcana pased 60%.

I1K-1

brnok 1 (3HaTh):

. TunoBsle npolecchl XMMUYECKOH TEXHOJIOTHH.

. Anmapartsl JU1sl IPOBEAECHUS PA3IMYHBIX XUMHUKO-TEXHOJIOTMUECKUX MPOLIECCOB.

. Kakue nporuieccsl OTHOCAT K MEPUOANUECKUM?

. Kakue npoueccel npeanodrurenbHee, NEPUOANUECKUE WIM HETIPEPBIBHBIE U TIOYEMY?

. OcHOBHBIE METO/IbI pacyeTa annapatoB. OMUIINTE KOHCTPYKIMIO EMKOCTHBIX alaparoB.

. Onummre KOHCTPYKIHUIO KOJOHHOTO peakTopa.

. Onuumre KOHCTPYKLHUIO TPyO4aToro peakropa

. UeM 0oTIM4aroTCs peakTOphl MOJIHOTO CMEIIEHUS! OT PEAKTOPOB UJI€AIBHOTO BHITECHEHUS ?
9. AnmnapartypHoe opopMIIeHHE XUMUKO-TEXHOJIOTHYECKHUX ITPOLECCOB. XUMHUECKUI PEAKTOP.
10. OcHOBHBIE TUIIBI PEAKTOPOB Ul TOMOT€HHBIX, T'€TEPOr€HHBIX, BBICOKOTEMIIEPATYPHBIX,

JIEKTPOXUMUYECKHUX U KaTAIUTHYECKUX MTPOLIECCOB.
11. CymHocTh METO/I0B MOJIETTUPOBAHUS XUMUYECKUX PEAKTOPOB.
12. DU3MKO-XUMHUYECKHE OCHOBBl XMMHUYECKUX IPOLIECCOB: CTEXMOMETPHUS XHMHUYECKHUX

IIPOLIECCOB, CTENEHb NMPEBPAILEHUS KIIOYEBOr0 KOMIIOHEHTA U €€ pacyér.

0N DN KW~

biiok 2 (ymets):

1. CoctaBuTh MaTepHAIbHBINH OallaHC 00XKHTa CyNIb(paTCOAEPKAIIETO ChIpbs (AaHTHUAPUTA) B
IIPUCYTCTBUM aHTpaluTa B MPOU3BOJCTBE cepHOM kucinoThl 2CaS0O4 + C = 2Ca0 + CO2 + 2S02.
[Tpou3BouTENBEHOCTH ycTaHOBKH 10 MOHOrUapary I1 1/rox =140000 . KonnuectBo pabouux aHeH B
rony n=347 . Ucxonnoe ceipbe comepxkutr Cl =87,8% macc. CaSO4, konudectBo Biaru C2=1,2 %
macc. AHTpamur conepxutr yriaepoga C3=90,8 % wmacc. WM30bITOK aHTpanura NpPOTUB
crexuomerpudeckoro 17 %. Becb nu3bpiTounsiii yraepos otensercs 1o CO2. M36bITok Bo3nyxa a=2,1.

2. Ilomanu Ha peakuuto 15 r Bemectsa A. M3 Hux npopearuposaio 10r. B pesynpraTte peakuuu
obpazoBasiock 4 r. BemectBa C. 3A -> 2C + D. M(A) = 12 r/momnb, M(C) = 15 r/mons Haiitu
KOHBEPCHIO X M CEJIEKTUBHOCTD .

3. Beixox ¢enona mpu KyMosibHOM criocobe monydeHus cocrapisier 70%. CenekTuBHOCTH
nporecca 0,85. CKOJIBKO MOXKHO MONYy4UTh GeHosa u3 1T kymoua.

4. Paccuutarh pacxoanble koddduuuentsl mno 3taHony u HBr ma 1 T Opomdrana, ecinu
CEJICKTHBHOCTH TpoIlecca Mo 3TaHoIy cocTaBisieT 85% (mo macce), a mo HBr — 92% (mo macce).
[ToTepu sTanona — 5% (mo macce), HBr — 15% (o macce): C2HSOH+ HBr = C2H5Br + H20

5. PaccunTaTh cOCTaB peaKIMOHHON CMECH AJIs peakuuu okuciaeHus Merana CH4 + 202 =
CO2 + 2H20. Ceipse: 1) 520 kr Texanueckoro Merana, cocras (%monbH): CH4 — 65%, C2H6 — 20%,
C3H8 — 15% 2)Bo3nyx. MonspHoe cootHomeHue peareHToB (CH4 : O2) cocrasnser 1:2, koHBepcus
mertana a(CH4) = 0,55.

6. Ilomyunte 1 TOHHY 98 % pacTtBOpa a30THOM KHCIOTBL. PaccuMraTte  pacxonHble
kod(durmenTsr: 1)ammuaka, comepxanierocs 99,5% 006. 2) Bozayxa (kucimopoaa) 3)Boasl: 4NH3 +
502 =4NO + 6H20, 2NO + 02 = 2NO2, 2NO2 = N204, 2N204 + 02 + 2H20 = 4HNO3

7. B peaxtop mogaetcst 200 xmonp H2S BozmymHoit cmecu, copepxameit 10%macc.H2S.
PaccunTaTh HCXOAHYIO CMECH.

8. CocTaBUTh MaTepualbHbIi Oananc nmosydeHus 1 M3 aneTusieHa U3 TEXHUYECKOro Kapouaa
KanbLus, coaeprxkariero 90% CaC2, ecnu creneHp MpeBpalleHus kapouaa kanpius coctasisger 0,94:
CaC2 + 2H20 = Ca(OH)2 + C2H2

9. JlpiMOBBIE Ta3bl Ha BbIXoJAe u3 Tonku coaepxkar CO2 - 16% u O2 - 3%. Ilocne
IBUIEYJIABIMBAIOLINX alllapaToOB COJEPKaHNE KUCIOPOAa YBEIUUMWIOCH B 2 pa3a. OnpenenuTsb Mococ
BO3AyXa U coaepxkanue CO2 B raze nmocie nojacoca.

10. B peaxrop nonaercs 200 kmonp H2S Bo3gymHol cMmecu, conexameii 10%monbH. H2S.
Konsepcus H2S - 85%. Onpenenuts KOHIIEHTPAaLlMM KOMIIOHEHTOB PEAKIIMOHHON CMECH B Pa3JINYHBIX
eqnaunax. H2S + 1,502 = SO2 + H20



bnok 3 (Bmaners):

1. CunTe3 aMMHuaka OCyIIeCTBIsAETCS B KojioHHe noA aasieHueM 30 Mlla npu 450°C. I'a3,
BBIXO/SIIIUN M3 KOJOHHBI, WMeeT cocTaB [% (00.)]: NH3-17,0; N2- 11,0; H2 -72,0. Paccuurars
cootHonieHue N2 u H2 B ncxo1HOM rasze, HOCTYIAOIIEM B KOJIOHHY CUHTE3a.

2. Ilpu cunTe3e xJI0poBOAOpOaa, TPoBoIUMOM ¢ 10%-HbIM KM30bITKOM H2 MO OTHOIIEHHIO K
CTEXMOMETPUYECKOMY KOJIMYECTBY, B Trase, BbIXOIALIEM W3 anmapara, coaepxutca 80% HCI.
Paccunrare Kc nis 3a1aHHBIX YCI0BUM.

3. Haittu npu 327 °C KOHCTAHTY paBHOBECHS pEaKIIMU TUIPUPOBAHMS MPOIUIICHA JI0 MPOTIaHa:
C3H6 + H2 = C3HS8.

4. Jlna mporecca CHHTE3a aMMHaKa pacCYMTaTh PABHOBECHBIE BBHIXObl aMMHAKa U 3HAYCHUS
koHcTaHT paBHOBecus nipu t1 = 600°C u t2 = 500°C. [Iporecc ocymiecTiasieTcs Mo naBjienuem Pl =
30 MIla, ucxonHas cMeCh COAECPKHUT PeareHThl B CTEXHOMETPUUECKOM COOTHOIIEHUH. OnpenenuTsb,
KaK U3MEHUTCs paBHOBecHOE cofiep:kanue NH3 B raze npu 500 °C, eciiv yMeHbIINTSG AaBiieHue ot Pl
= 30 MIla go P2=10MTI]a.

5. CoctaBuTh MaTepHalbHBI OamaHc TpPyOUaTOro KOHBEpTOpa MeTaHa /sl KOHBEPCHH
MIPUPOJIHOTO Tasza Mo CIEAYIOUUM AaHHBIM. [IpoM3BOIUTENBHOCTH arperata Mo MPHUPOJHOMY Ta3y
(umymemy Ha xkouBepcuto) 4700 m3/4. CoctaB mpupoaHoro raza [% (00.)]: CH4 -97,8; C2H6 - 0,5;
C3H8 -0,2; C4H10 - 0,1;. N2 - 1,4. OtHOmEHne 00bEMOB BOSHOM Map: ra3 B HCXOHOW Mapora3oBoi
cmecu (ITI'C) 2,5. Crenens kouBepcun 67% 1o yriiepoay, T. €. 10 YIJIEBOJIOPOIHON YacTH rasa.

6. Paccunrarh TeopeTuueckie U MpakTUYECKUe pacxoHbie KodhduineHTsl cynbdara HaTpUs
U BOJIOpOJAA JUTS TOJIYYCHHUS OJIHOM TOHHBI TEXHUYECKOTO Cynbduaa HaTpus (comepkanue Na2S
98%Mac.) Ha mobouHbIe peakuuu pacxoayercs 1%mac. Na2SO4 u 2% 06. Bonopoaa OT TEOPETHIECKH
HeoOxoaumoro konudecTBa. Comepskanue Na2SO4 B TexHuueckoMm cyibdate HaTpus 97% wmac.
Copneprkanue Boioposa B ceipbe 98%00. IIponecc MoxHO onucarh ypaBHeHHEeM peakuuu: Na2S04 +
4H2 -> Naz2S + 4H20

7. CocTtaBuTh MaTepuaibHbIi OanaHc nmosyueHus 1 T rugpokap6onara Hatpust NaCl + CO2 +
NH3 + H20 -> NaHCO3 + NH4Cl. Xmnopua Hatpusi TIOCTyIaeT B BUJC HACBHIIIEHHOTO pacTBOpa
(paccona) ¢ konnentparueit NaCl 290,5 r/n (mnotHocts 1,2 T/cMm ). JInokcua yriepojia mocTymnaeT B
BHUJIE Ta3a, coxepkamniero (B %00.) 87 — CO2, 10,3 — N2, 2,7 — 02, cTeneHb MpeBpanieHusI XJIOPUCTOTO
Hatpust 93%, yriekucioro rasa - 91%.

8. Paccunmrarh MaTepuaNbHBIM M TEIMJIOBOM OallaHCHl TMPOKAIKU JKEJIE3HOr0 KyIopoca
(Fe2SO4*7H20) na 1 wac pabotel. Ha mpokanky moctymaer 1,1 kr/c »xemne3Horo Kymopoca ¢
temneparypoil 290K, okuchk xene3a BbixoguT c Temneparypoit 700K, a raszer — 580K. Temuo
MOJIBOAMTCS 32 CUET CXKUTaHUs MPUPOJHOTO Taza, cogepxaiiero (B 00 %) CH4 - 92, N2 - 8. [Torepu
Teria B OKpyxarorryto cpeny — 30% ot npuxoxaa teria. 2Fe2S04*7H20 = Fe203 + SO2 + SO3 +
14H20

9. Paccumtath CKOJIBKO MOTpeOyeTcsi MPUPOJHOTO Tas3a Jis OCYLIECTBICHUS Ipolecca
pa3I0oXKEHMs, €CIIU MPUPOAHBIN a3 CKUralT COriIacHo ypaBHeHHIo peakuuu: CH4 + O2 = CO2 +
2H20

10. CocTaBuTh MaTepuaNbHBIN OaaHC M HANTH KOJTUYECTBO MOJIBEICHHOTO TeIlIa B MPOIEcCe
MOJTy4eHHS BOAOPO/Ia MyTEM KOHBEPCHUU METaHa BOJSHBIM MapoM, onrckiBaeMoi peakmusmu: CH 4 +
H20 =CO + 3H2 — Qp (204,4 x/Ix) (1), CO + H20 = CO + H2 + Qp (36,6 x/[x) (2). KonruecTBo
apoB BOJIbI (B KMOJIb) MOCTyMaeT B 4 pa3 0ojbllle, 4eM MeTaHa, CTeNeHb IIPEeBpalleHHs] MeTaHa X =
0,8, Berxo okcuza yriepoaa 0,7. Pacuér Bectu na 10000 M3/4 Bogopoa.

11. Kakoii o0beM Bo3ayXa MpH HOPMAJBHBIX YCIOBUSX HEOOXOMUM s cxkuranus 1 m3
MIPUPOJHOro rasa, coxepxaiuero 80% merana, 8% kucnopona, 4% asora, 4% okcuna yriepoaa, 4%
JMOKCUAA yriepoja (IPOLEeHThl 00bEMHBIE).

MeToauuecKkue MaTepHaJibl, XapaKTCPU3yOIIUE NMpoucaAypbl ONCHUBAHUSA

JInst OLEHKM TeKyIleld YCIEBA€MOCTH KaXJAOMY CTYIEHTY BBIJAIOTCS WHIWBHUAYaJIbHBIC
3aJlaHus Ha BCE TE€Mbl MPAKTUYECKUX pabOT, KOTOpblE OH 3aIIMIIAET IO MEPE MPOXOXKIEHHS TEM.
KoHTposnb kauecTBa MOATOTOBIEHHOCTH 10 AUCLHUIUIMHE OCYIIECTBIISETCS PU IPOBEPKE OTYETOB 110
IPaKTUYECKUM paboTaM, OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.



TexHosIoTHs KOHTPOJI YCIIEBAEMOCTH COCTOMT B BEACHUHU >KypHaja C PEryJSIPHBIM Y4ETOM
pe3ynbTaToB. JlJIsI TEKylero KOHTPOJS YCIIEBAEMOCTH B TEUYEHHE CEMECTpa  MPEeAyCMOTPEHO
IPOBE/ICHHUE 3aIIUT OTYETOB B (JOPME YCTHOTO cOOECETOBAHHS C LENIBIO PA3BUTHSI KOMMYHUKATHBHBIX
crocoOHoCTe cTynenTa. Bo3M0OXKHO HCIIONIb30BaHUE 3JIEMEHTOB JIEJIOBOM UTPBI BO BPEMsI IPYIIOBBIX
3aHATUH, NPEMMYIIECTBEHHO B KOHLE ceMmecTpa. Ha OCHOBaHMH pe3yslbTaToOB yuyeTa TEKyILel
YCIIEBAEMOCTH B KOHIIE CEMeCcTpa IMpenojaBareib JO0NMyCKaeT CTyldeHTa K  3adery. CTyJIeHT,
MOJIyYMBIIUI JOIMYCK, CAAET 3aueT B BHUJAE coOeceoBaHMs MO MaTepuajiaM JIEKUUH W JIMYHBIX
KOHCIIEKTOB CAMOCTOSITETIbHOU MpopaboTKK MaTepuaia u pemieHus 3aaad. [lo 3aBeprieHnn n3ydeHus
JVCHUTUIMHBI TPOBOIUTCS 3alIUTa KypCOBOM pabOTHI.

MaxkcumanbHasi cymma 6asuioB, Habupaemasi CTyIeHTOM 1o aucuuruinae pasHa 100.

Onuenka | OneHka mo mkaie O6ocHOBaHue Yposenw

B chopmuposannocmu
Oammax KomnemeHuuil
bonee | «OtanunoO» Copep:xaHue Kypca OCBOCHO Buicokuii yposens
80 MOJIHOCTBIO, 0€3 MPOoOeIIoB,

HEOOXOIUMbIC TIPAKTHUCCKUE
HaBBIKHN pa6OTI)I C OCBOCHHBIM
MaTepraIoM COPMHUPOBAHBI, BCE
MIPEAYCMOTPEHHBIE IIPOTPAMMON
oOyueHus: yueOHbIE 3aJaHUS
BBIITOJIHEHBI, KAYECTBO UX
BBIINOJIHEHUS OIICHEHO YHCIOM
0ajIoB, OJIM3KUM K

MaKCUMaJIbLHOMY
66-80 | «Xopomio» Coneprxanue Kypca OCBOEHO Ilpoosunymotii
MOJIHOCTHIO, O€3 MPOOEeIIoB, YpOoBeHb

HEKOTOpbIE MPAKTUUECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
c(hOopMUPOBaHbI HEIOCTATOYHO, BCE
IIPEAYCMOTPEHHBIE IIPOTPAMMON
0o0ydeHus1 yueOHbIC 3aaHus
BBIIIOJIHEHBI, KAYECTBO BHIIIOJHEHUS
HU OJTHOTO U3 HUX HE OL[CHEHO
MUHHMAJIbHBIM YUCIIOM 0aJlIoB,
HEKOTOpbIE BUJIbI 3a]ITaHUI
BBITOJIHEHBI C OIINOKaMH




50-65 | «YmoBieTBOPUTEIHLHO» CopepxaHue Kypca OCBOCHO Ilopozoewiit yposens
YaCTHYHO, HO IPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXOUMBIE TPAKTUIECKUE
HaBBIKH PA0OTHI C OCBOCHHBIM
MaTepuaioM B OCHOBHOM
chopmMupoBaHbl, OOJIBITUHCTBO
IpEeyCMOTPEHHBIX TPOTrPaMMOii
o0y4yeHHs yueOHBIX 3aJaHUH
BBITIOJTHEHO, HEKOTOPBIE M3
BBITIOTHEHHBIX 33JJaHUI, BO3MOXKHO,
cofieprkaT OMHOKU

Menee | «HeynosnerBoputenbHo» | ComepxkaHue Kypca He OCBOCHO, Komnemenuyuu ne
50 HEOOXOTUMBIC TTPAKTUICCKHEC chopmuposant
HaBBIKU paOOTHI HE
c(OpMHUPOBAHBI, BHITIOJIHEHHBIE
yueOHbIe 3aJaHusl COJepKAT
rpyOble OIIMOKHI

3. 3aganus B TeCTOBOI (popMe MO IUCHUILINHE

[Ipumeps! 3ananmii:

1. OTHOIIEHHE KOJIMYECTBA MOTYYEHHOTO IENEBOTO MPOAYKTAa K TEOPETUUECKH BO3MOXKHOMY
ero KOJIMYECTBY MPH 3aJaHHON CTENICHH MPEBPAIECHIS HCXOAHOTO peareHTa Ha3bIBaeTCH. . ...

a) BBIXOJIOM Ha MPOITYIIIEHHOE ChIphe

0) CeNEeKTUBHOCTHIO

B) aKTUBHOCTBIO KaTajH3aTropa

') aKTUBHOCTBIO 1I€TIEBOTO MPOIYKTa

2. Kakoe chipbe HCIToTb3yeTcst Ha OOJIBITMHCTBE 3aBOIOB 110 TIPOU3BOJICTBY CEPHON KHUCIIOTHI:
a) okcuz cepsl (I1V)

0) cepHBIi KoTYeaH

B) CyJb(UIBI METAIIIOB

I') UcTas cepa

3. Kakum ypaBHEHMEM OIIMCBHIBAETCS MEPBBIA 3Tall XMMHKO-TEXHOJIOIMYECKOTO IpoIecca
IIPOU3BOJICTBA CEPHOU KHCIIOTHI?

a) FeS2 + 1102 =Fe203 + SO2 + Q

6) 4FeS2 + 1102 = 2Fe203 + 8S02 - Q

B) SO3 + H20 = H2SO4 + Q

r) 4FeS2 + 1102 = 2Fe203 + 8SO2 + Q

4. Anmnapar, KOTOpbIi UCIIOJIB3YETCS B TPOMBILUICHHOCTH JUIsl orioleHus okcua cepsl (V1)
H2S04 meTonom npoTUBOTOKA - 3TO ...... ......

5. B npousBoaCcTBE CEpHOM KUCIOTHI HA cTaguu okuciaeHusd SO2 i yBEeJIUYEHHS BbIXOJIA
MPOJIYKTa MOBBIIIAIOT KOHUEHTPALHUIO .......

6. YpaHenue xumuueckoi peakiuu C20H42 — C10H22 + C10H20 (550°C) cooTBeTCTBYET
nporeccy

[TonHbIA TepedeHb TECTOBBIX 33aJIaHUN C YKa3aHUEM MPaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
BONPOCOB ~ Ha  HMH(OPMAIMOHHO-00pa30BaTeIbHOM  MOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=165&category=28177%2C1436&qgbshowtext
=0&recurse=0&recurse=1&showhidden=0



OrneHKa pacCUMTHIBACTCS KaK MPOICHT MPABUIBHO BBIOJHEHHBIX TECTOBBIX 3aJaHUH M3 UX
o011[ero umucia.



