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1 BBEAEHUE K PABOYEW NPOrPAMME OAUCLMUMNINWHBI

1.1 Uenb gucumnnuHbl: CchopmupoBaTtb KoMneTeHuun obydarolierocs B obnactu TEXHOMOrUMM OpraHnyYecKmx
COeaNHEHNN.

1.2 3apgaum gUCLUMUNIIUHBI:

 [peactaBuTb cBegeHUs 06 OCHOBHLIX BMAAX NMPUPOAHOIO Cbipbs AN NMPOLECCOB OPraHMYecKoro CuHTesa, a
TaKkkKe pacCMOTPETb XUMWU3M U TEXHONOIMI0 nepepaboTKkM NPUPOLHOro rasa, Cbipo HETM M KAMEHHOIO YINs; NPOLEeccoB
rarioreHMpoBaHnsa (PTopupoBaHUSs U  XIOPUPOBaHMSA), a TakKe HUTPOBaHWS apoOMaTUYECKUX COEAUHEHUN W
HenpeaenbHbIX YrNeBogopoaoB, C UCMNOMb30BaHMEM MPUHLMMMANbBHBIX TEXHOSTOMMYECKUX CXeM U TUMOB annapaTos;

» [latb B BMOE NeKuMi OCHOBHOM 00BbEM WMHOpPMaLMM O HOBbIX MpOLeccax MPOMbILWIIEHHOrO OpPraHN4ecKoro
CMHTE3a OCHOBHbIX TOBapHbIX MNPOAYKTAX, a TaKkKe BaXHEMLWIMX CYLLECTBYIOLMX W MNEPCMNEKTUBHbLIX TEXHOMOMMSX WX
nNpoun3BoACTBa;

* B xope BbiNonHeHuMs nabopaTopHbiXx paboT 3akpenuTb Ha MNpakTMKe W3yyYyaeMblii Matepuwan, pAaTtb
npeacTaBneHnss 00 OCHOBHbLIX peXxmmax, WCnofb3yeMoM obopyooBaHMM W MeTodax KOHTPOMs Mpu  MOMyYeHun
OpraHMYecKnx BELLECTB.

1.3 TpeboBaHMA K npegBapuUTeNbHOW NOArOTOBKE OOy4alroLerocs:

MpeaBaputenbHas NoaroToBka npegnonaraeT co3gaHve OCHOBbl AN (POPMMPOBaHUSA KOMMETEHUMI, YKa3aHHbIX
B M. 2, NPY U3Y4YEHUN OUCUUNIINH;

O6Lwas xnummyeckas TexHonorus

OpraHnyeckas xmmus

O6wwas 1 HeopraHnyeckas XmMmus

XvMu4yeckas 3alimTa maTtepuarnoB OpraHM4ecKkoro cuHTesa

MopgenupoBaHme XMMUKO-TEXHOMOMMYECKMX NPOLLECCOB

Komno3uumnoHHble Matepuarnbl Ha OCHOBE OPraHMYecKMX BELLECTB W NOMMMEPHbIX MMEHOK
Mounck Hay4HoW uHGOpMaLMK B 06riacT TEXHONOMMM OpraHMYeCcKUX BELLECTB

Teopusa XMMUYECKNX NPOLECCOB OpraHNYeckoro CUHTesa

YyebHasi MpakTuka, 03HAaKOMUTENbHAsA NpakTuka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-5: Cnoco6eH ocyLLecTBNATbL TEXHONOrM4YeCK1Mi NpoLecc B COOTBETCTBMU C perflaMeHToOM, 060CHOBbIBaTb
NPUHATNE KOHKPETHOro TEXHUYECKOro peLlleHns Npu pa3paboTke TeXHONOrM4eCcKux npoueccoB, BbIoUpaTb
TexXHU4eckue cpeacTBa U TEXHOSIOMMM C Y4ETOM IKOSIOrMYEeCKUX NocneaAcTBUIA UX MPUMEHEHUs!

3HaTb: XMMU4YECKMEe OCOOEHHOCTU Hambonee BaKHbIX NpPoLEeCcCoB XMMWYECKON TEXHOMOMMM OpraHn4ecknx BeLLEeCTB;
TOKCUKOJ10TMYECKMNE XapaKTEPUCTUKN WUCMNOJSIb3yeMOro Cbipbd, MPOMEXYTOYHbIX MPOAYKTOB WU KOHEYHOM npoaykuun, a
TaKkke BpegHOe BO3AENCTBME NOCredHUX Ha 00BbeKThI Opr)KaIOLIJ,eIZ cpenbl.

YMeTb: OLeHNBaTb TEXHUYECKME U TEXHOMOIMMYECKME MOCNEeACTBUS U3BECTHbIX TEXHOMOMIA NMPOU3BOACTBA OPraHNYecKuX
BELLECTB;
aHanuaMpoBaTb CYLLECTBYOLLME PUCKWU ONS 3KONoru

Bnagetb: 3HaHusMM B obnactu COBpPEMEHHDbIX np06neM XUMUYECKON TEeXHOMNormm npon3BoacTtBa OpraHn4ecKkunx
BelwlecTB; MeToanKamMn OLLEHKU C*)aKTOpOB, OKasbIBaKOLWNX BANSHNE HA CBOMCTBA KOHEYHOMN npoaykumn.

MK-6: Cnoco6eH ucnonb3oBaTbh TeXHUYECKUE cpeacTBa AN U3MepeHUsi OCHOBHbIX NapamMeTpoB
TEXHOJIOrM4YeCcKoro npowecca, CBOMCTB Cbipbsi U NPOAYKUUU, ANA onpeperieHnst NpuyYuH 6paka

3HaTb: OCHOBHbIE MPUHLMMNLI NPOU3BOACTBA M XapaKTePUCTUKU OPraHWYeCKUX COEeAUHEHUI; COBpPEMEHHble MpoGremsi
XMMWUYECKON TEXHOMOMMU OpraHMYecKMX BELLECTB; METOAbl ONTUMMU3ALMW  XMMUKO-TEXHOMOIMYECKUX MPOLECCOB C
NMPUMEHEHMEM MaTeMaTUYECKUX MOAENEN; COBPEMEHHbIE MaTeEMaTUYECKNe METOAbl NIaHUPOBaHMS SKCNepUMEHTa.

YMeTb: noabupatb TexXHomorMyeckMe napameTpbl MpoLecca MNOMyYeHUss OpPraHMYecKMX COoeauHEeHWI; MpPOBOAUTL
06paboTKy X pe3ynbTaToB U OLLEHUBATbL MOrPELUHOCTH

BnapeTb: HaBblkamMu nopbopa napaMeTpoB TEXHOMOMMYECKOro MpoLecca NPOW3BOACTBA OPraHWYecKUX COEAUHEHWIA;
MEeTOaMM TEOPETUYECKOIO U 3KCMNEPUMEHTaNbHOIrO UCCneoBaHUs Ans ONTMMMU3aLMM TEXHOSIOMMYECKOro npoLiecca




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Paspgpen 1. MpupogHble  UCTOYHWKM  Cbipbst  Ons
XUMUYECKON TEXHOJTOMUN OPraHNYeCKUX COeANHEHWIA

Tema 1. BBepgeHue (NpeameT TEXHOMNOIMUM OPraHUYECKUX
coeuHeHnn)

3agaum w  3HaveHue Kypca, ucTopudeckuin  063op.
XapaktepucTtumka NPOAYKTOB 7] NPOMBILLITEHHOCTU
OpraHM4eckoro cuHTesa, cneumanusauuun. HanpaBneHus
N NepcrnekTMBbl PasBUTUS TEXHOMOMMU OpPraHMYEeCKoro 2 4
CUHTe3a.

OCHOBHblE WCTOYHMKM - MPUPOOHbLIA ras3, cbipad HedTb,
KaMeHHbIN yronb 1 T.4.

Tema 2. lNepBnyHas nepepaboTka rasa
MpupoaHbin ra3. OCHOBHble HanpaerieHUst nepepaboTku on
MeTaHa M npupogHoro rasa. Okcug yrnepoga U CUHTes- ’
ras. KaTanutnyeckas KOHBepcusi yrneBogopoaos.
Masngpukaumss Tonnme. OuncTka rasoB, WX COCTaB. 2 4
Mony4eHne okcuga yrnepoga v Bogopoaa.

Tema 3. lNepBuyHas nepepaboTtka HedbTU

CoctaB " pasHOBNOHOCTU HedTL. MepBuyHas
nepepabotka HedTU. PudopmumHr-npouecc. dusmyeckune
CBOWCTBA W  OCHOBHbIE HamnpaBneHUS  XUMWUYECKON
nepepaboTkn 6eH3ona. 6 4 8 4
JlTabopaTopHas paboTta Ne1. MeToaobl  OUMCTKM,
BblAENEHMS N aHann3a opraHM4eckux CoeauHeHun

Pasgen 2. BrtopuyHas nepepaboTka opraHM4ecKkoro
Cblpbs

Tema 4. BropudHasa nepepaboTtka HedpTn

BTopuyHas nepepaboTtka HedTW. XMMUYECKME peakumun
TEPMUYECKOr0  KPEekuHra u  nupornu3a.  TexHororus
NpoLeccoB KpekuHra un nuponusa. Cxema nedv nuponuasa.
BoloeneHne oneduHOB M3 ra3oB KPEKMHra UM nNuponuaa,

nx ouymcTKa. MpuHuMnMansHas cxema

rasopaKkLMOHUPYIOLLIE  YCTAHOBKW.  XapakTepucTuka 4 10 4
dpakumii. MeToabl NonyvyeHUs BbiCLUNX ONnedUHOB.

NabopaTtopHast pabGota Ne2. CuHTe3 HenpenenbHbIX no
coeHeHUNn ’

Tema 5. lMNepepaboTka yrns

KameHHbIN  yronb.  ApomMaTuyeckue  yrnesoaopoabl.
McTouHMKM apomaTuyeckoro cbipbsi. KokcoBaHue yrns u
ynaenueaHve npogyktoB. CocTtaB U  uUcnonb3oBaHWe 4 4
KaMeHHOYroSIbHOW CMObI.




Tema 6. MeToabl nonyyYeHns aueTuneHa

AuetuneH. [onydeHve wn3 kapbuga Kanbums U
yrneBogopoaoB, METOAbI €r0 OYUCTKM.

Peaktop «kapbug B BOAy», NpuUHUMNManNbHas cxema
NnasmMeHHOro peaktTopa W peakTopa OKUCIUTENbHOrO
nuponmaa. TexHonornyeckas cxema npouecca
BbloeneHust aueTuneHa. TexHonorn4yeckas cxema
npouecca BblaeneHna MA® (meTunaueTuneH-anneHoBon

dpakumn).

Pasgen 3. MNpouecckbl xnopnpoBaHus

Tema 7. TNpouecchbl pagukanbHO-LENHOMO XTOPUPOBaHMUS
O6waa xapakTepucTuka U Knaccudukauus npoLeccoB

ranoreHnpoBaHus. TepmognHammka peakuunmn
ranoreHMpoBaHus. FanoreHvpyoLme areHTbl.

PagunkanbHo-UenHoe XNopupoBaHue, XUMU3M "
TeopeTuyeckune OCHOBBbI npouecca. TexHornorus
XvakodpasHoro XINOPUPOBaHNS. XnopaTtopsl ans
XvakodasHoro XINOpMPOBaHUS. Cxema OYMCTKM
NPOAYKTOB  XIOPUPOBaHUA  OT  Xxropwuaa  Bogopoja.
TexHornorus raszoasHoro paavkansHoO-LenHoro
XIOpUpPOBaHMS, peakTopbl ans rasochasHoro

XnopuposaHus. I'IonyqaeM bleé NPOAYKTbI.

Tema 8. Mpouecceol WOHHO-KaTannuTn4ecKoro
XNopMpoBaHus
VoHHO-KaTanuMTmnyeckoe ranoreHMpoBaHue.

MpucoeanHeHne ranoreHoB MO HEHacblWEHHbIM CBA3SAM,
€ro Hay4Hble OCHOBbl, TEXHOMOrns. PeakuWoHHble Y3rbl
ONS  NOHHO-KaTanMTUYECKOro XIOPUPOBaHUSA B XKWAKOW
dase.

Peakumsa xnopruapuHnpoBaHus. PeakuumoHHble y3nbl Ans
XNOPrUapvHUPOBAHKS.

'mgporanoreHMpoBaHWe arkeHoB W anknmHoB. Hay4yHble
OCHOBbI Mpouecca. TexHonornyeckass cxema MnonyvyeHus

BMHMNXNopuaa rMapoxXsIopupoBaHNEM aueTuneHa.
Mony4aemble NpoayKThl.
XnopupoBaHue apomaTn4eckmnx COeaNHEHWH,

XnopupoBaHme B apomaTtuyeckoe sapo. OcHOBHble
3aKOHOMEPHOCTM MpoLecca, MeXaHu3M 3aMelleHus U
KaTanuaatopbl. TuMbl pPeakUMOHHbIX YCTPOMUCTB U UX
paboTa. Nony4yaemble NpoayKThl.

JlabopaTopHas paboTta Ne3. MonyyeHne
XMNOpPaHrMapuaOB CMOSSIHbIX KUCIOT

Pasgen 4. MNpouecckbl hToprpoBaHns

(ON]

Tema 9. ®&TOpMpOBaHME 3reMeHTapHbIM  (TOpoM U
dpTopMaamMun mMeTannos

dTOpMpOBaHNE aneMeHTapHbiM TOPOM U BbICLUMMMU
dTopnaammn metannoB. OkucnutenbHoe TOpPUpOBaHNE

dbTOopMAamm MeTannos BbICLLEN BaneHTHOCTMU.
PeakTopHbIN y3en ans MeTannoTopUaHOro
hPTOPMPOBaAHUSI.

dTopuabl Tpex- U NATUBANEHTHOM CypbMbl B peakuusix
3amMelleHns. PTopupoBaHe PTopMaoM Bodopoaa.
JlabopaTtopHas paboTa Ne4. [vasoTupoBaHue
apomMaTN4eCcKMX MPON3BOOHbIX

no




Tema 10. Nony4eHne xnagoHoOB 1 oneduHoOB

lMoHATMe 06 030HOGEe30onacHbiX U 030HOOMACHbLIX
XnagoHax. MpOMbILLIEHHBIV CUHTE3 XNagoHOoB.
KnpkodasHoe TopupoBaHmne. TexHonormyeckas cxema
npomsBoactBa xnagoHa 12. CuHTe3 030HOGEe3onacHbIX
XNagoHOB: MpuUHUMNManbHasi TexHonornyeckas cxema
cuHTe3a xnagoHa 32. [asodasHoe dTopupoBaHue,
KaTanuaartopbl npouecca. MpuHUMNUanbHas
TexHonorn4yeckas cxema nony4vyeHus xnagoHa 134a.
Muponntuyeckne crnocobbl nony4yeHns
dpTopcoaepxalumx oneduHoB. MNonyvyaemble NPOAYKThHI.

4,75

Utoro B cemecTpe (Ha kypce ans 3A0)

39,75

KoHcynbTauum 1 npoMexytovHas aTrectaums (3ayer)

Pasgen 5. Mpouecchbl HATpOBaHWSA 1 aTepudmrkaumm

Tema 11. lNpouecckl HUTPOBaHNUSA

OObwas xapakTepucTnka NnpoLeccoB HUTPOBaHUS.
HuTpoBaHne apomaTU4ecKnx COeaUHEHWN, ero HaydHble
OCHOBBI. Cnocobbl M TexHonorus HUTPOBaHWS
apoMaTmnyecknx coeguvHeHnn. PeakKUuMOHHbIN y3en Aans
HUTPOBaHWA apomaTuyeckmx coeanHeHun. [lonyyaemble
NpoayKThbl.

HutpoBaHve napaduHoB. OCHOBHbIE 3aKOHOMEPHOCTU
npouecca. TexHonorunyeckas cxema HUTPOBaHUS
nponaHa. TexHuka 6e30MacHOCTN M OXpaHa OKPY>KatoLew
cpenpbl NpU HATPOBAHMWM.

Tema 12. lNpouecchbl aTepudukauum

Obwaa  xapaktepucTvka  peakumnm  atepudmkaumm.
Kucnble n cpegHue, nNOMHbIE W HEMOMHbIE CIOXHbIE
acpupbl.  TepmoguHamuka  peakuuin  aTepuduKauun.
MexaHu3am peakumu. BnusiHne CTpoOeHUst KUCNOT W
CnupTOB Ha  KOHCTaHTy paBHOBeCUsI peakuuu.
TexHomornyeckass cxema aTepudmkaumm npu KaTanuse
cynbdokaTmoHmTamu. MNonyyaemble NPoOayKTbI.
JTabopaTopHaa pabota Ne5. CuHTe3 3hMpOB CMOMSHbIX
KncnoT

(ON]

Pasgen 6. lNpouecckl okncneHus

Tema 13. PagukanbHO-LLENHOE OKUCNeHne

Obwas XapakTepucTmka peakumin OKUCIEHUS,
Knaccudukaumsi npouecCoB OKUCIIEHUS, OKUCIUTENbHbIE
areHTbl. Pa.qMKaano—u.enHoe OKucneHue, ero Hay4Hble
OCHOBbI. OKkMCneHve yrneBOAOPOAOB B MMaponepoKcuabl.
TexHonornyeckasi cxema KyMOSfbHOIO MeToda MnonyyeHus
deHona u auetoHa. OkucneHue napaduHoB. Cxema
OKUCNEHMs1 nerkon dpakumMm npssMOroHHoro 6eH3uHa.
OkucrneHMe HacbIlEHHbIX  anbgerMgoB U CNUPTOB.
TexHomnornyeckass CxemMa COBMECTHOIO  MOMy4YeHust
YKCYCHOW KMCMNOTbI Y YKCYCHOIO aHrMapuaa.

O,Ko




Tema 14. [eTeporeHHo-KaTanMTU4ecKoe oKucreHne
eTeporeHHo-kaTanMTu4yeckoe oKvcrneHune
yrnesodopodoB W UX  MNPOU3BOAHLIX, €ro Hay4Hble
OCHOBBbI. FeTeporeHHble KatanusaTtopbl OKUCIneHusa.
OkucneHve oneduHOB NO  HacbIWEHHOMY  aToMmy
yrnepogaa. Cxema ABYXCTaMNHOIo OKMCreHus
nponuneHa B  akpunosyl  kucroTy. [lpousBoacTBo
atuneHokcmpga. Cxema  nomyyeHus  3TUNEHOKcMAa
OoKMUCneHvem  3TuneHa  Bo3gyxoMm.  OkucneHve
OKMUCMMTENbHOE coyeTaHne orneduHOB Mpu  KaTanuse
komnnekcamm  MeTannoB. Cxema  ABYXCTaguMMAHOIO
CMHTE3a aueTanbgervga npu  OKUCHIEHUW  dTuUMeHa
BO3YXOM.

OkncnuTenbHbIA amMMOHONn3 yrneBoaopoaos,
nony4vyaemble NpoAyKTbl, TeXHOoNnorma wux nonyyYyeHus.
TexHuka 6e30nMacHOCTM M OXpaHa OKpyXallen cpeabl B
npoLieccax OKUCINEHUS.

Pasgen 7. lNpouecchbl ankunnpoBaHus

Tema 15. C-ankunupoBaHue

Of0wan xapakTepucTuka npouecca  ankuiMpoBaHus.
Knaccudukaums peakuun ankunMpoBaHus.
AnkunupytoLme areHTbl U KaTanmM3aTopsl.

AnkunupoBaHue no atomy yrrnepoga (C-ankunuposaHue).
HayyHble ocHOBbI. [lpyHUMNManbHas TexHosorm4yeckas
cxema FOMOIeHHOro anknnMpoBaHusi beHsona.
nonyyaemble NPOAYKTbI.

Tema 16. lNpouecchbl O- n N-anknnupoBaHus
O-AnkunupoBaHMe, €ro OCHOBHblE  3aKOHOMEPHOCTH.
TexHornornyeckas cxema npou3eoacTBa TpeT-
OyTunmeTunoBoro admpa. Nonyyaemble NPOAYKTbI.
N-AnkunupoBaHue, €ro HaydHble OCHOBbl. CuHTE3
aMUWHOB M3 CNMPTOB. TexHomorMyeckas cxema nonyyeHus
MeTunaMuHoB. Nonyyaemble NpoayKThl.

Tema 17. Mpoueccel OKCUanKnnmMpoBaHus "
BMHUNNPOBaHUSA

OkcuankunupoBaHMe W CUHTE3bl M3 ankeHOKCUOoB, WX
Hay4yHble OCHOBbI. TexHomormyeckass cxema CuHTe3a
aTuneHrnukons. lNony4yaemblie NpoayKThI.

BuHunvpoBaHne, ero HayyHble OCHOBbl. Cxema cuHTesa
BMHUNaueTarTa us auetuneHa. [lonyvyaemble NpoayKThl.
TexHuka 6e30nacHOCTU M OXpaHa OKpyarwLen cpeabl
Npv ankMnMpoBaHuK.

Pasnen 8. Mpoueccel
rmapupoBaHns ,AerapupoBaHns ,KoHOeHcauun "
rmaponmsaa

(ON]




Tema 18. [lpouecchl gerngpupoBaHns

Ob6wan xapaktepucTMka MpPOLIECCOB MOPUPOBaHNUS U
aermgpvpoBaHus. Knaccundumkaums peakuunm
OernopupoBaHus. KaTtanusaTopbl npoLieccos
OermopupoBaHus U rugpupoBaHusi. MexaHusm peakuui
OerMapupoBaHnss U rMapupoBaHus.  [ervapupoBaHue
napacuHoB B  AueHbl. PeakumoHHbIn  y3en  ang
OAHOCTaAMMHOIO AErMapMpoBaHms napadUHOB B ANEHbI.
TexHonorus xuagkogasHoro rmapupoBaHust PeakumMOHHble
y3nbl ANS  KWOKodasHoro rMapupoBaHus. TexHororms
rasocasHoro rmapupoBaHusa. PeakunoHHble annaparhbl
ans rasocasHoro rMapupoBaHus. Monyyaemble
NpoayKThbl.

Tema 19. lNpouecchl rmapupoBaHns

Knaccudmkaums peakuunn rmaopvpoBaHus (nnn
rMaporeHnsauun). TexHornorus XnakogasHoro
TMOPUPOBaHMA PeaKuMoHHbIe Yy3nbl Ans XuakodasHoro
rMapupoBaHus. TexHonormst ra3odasHoro rmapupoBaHUS.
PeakuynoHHbie annapartbl ansi rasocasHoro
rmapupoBaHus. [NonyyaeMble NpoayKThbI.

JlabopaTtopHasa pabota Ne6. Peakumm nonyyeHus
aaunNUHOBON KNCNOTHI

Tema 20. lNpouecchbl KoHAEHCALNK

O6wan xapakTepucTuka peakumi KoHOeHcauun.
AnbOonbHas  KOHAEHcauus, nofnydaemble  NPOAYKTbI,
Hay4yHble U  TEeXHONOrM4eckMe OCHOBbI  MpoLecca.
TexHonornyeckas cxema nonyyeHus 2-atunrekcaHona.
OMacHOCTM M OXpaHa OKpYXalollerh cpedbl B npoLeccax
OernopupoBaHus.

JlabopaTtopHasa pabota Ne7. [lonyyeHus annuMnoBbIX

acpmpos

12

Tema 21. MNpouecckbl rmgponusa

Knaccudpmkaumsas un  oblias xapakTepucTuka peakumm
rMapornuaa.

M'aponus n LLenoYHoe AerngpoxnopupoBaHune
XJOp3aMeLLEHHBbIX, nx Hay4Hble OCHOBbI.
TexHonornyeckasi cxema nonyyeHuns rnuuepuHa
XNOopHbIM MeToaoM. [lpyrue peakuuun ruaponmsa.

13

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas attectaums (Ok3ameH,
KypcoBas pabota)

34

34

76

33,5

Pasgen 9. lpoueccbl mgpaTauMm W gervapatauuu u
CUHTe3bl Ha OCHOBe OKcWAa yrnepoaa

Tema 22. MNpouecckl rmgpataumm n germgpatauum
Mmppartauus oneguHoB, ee Hayu4Hble OCHOBBbI,
nonydyaemble  MNPOAYKTbl.  TexHonormdeckas cxema
cvHTe3a  9TaHona. XwugkodasHaa wu  rasodasHas
Jervgpartauusi, OCHOBHble 3aKOHOMEPHOCTW  peakuuw.
Monyyaemble nNpoaykTbl. PeakumoHHble  y3nbl  Ang
XunakodasHoro " rasoasHoro npoLieccos
Jervaparauuu.

(ON]




Tema 23. CuHTE3bl Ha OCHOBE OKCuAa yrnepoaa

O6wan xapakTepuCTuka peakuMi Ha OCHOBE oOKcuaa
yrnepoga. Katanusartopsl.

CwuHtesbl 13 CO n H2, HayyHble OCHOBbI, TEXHOMOMMNS U
nony4aemble NpoayKTbI. MonyyeHuve MeTaHona,
MexaHu3M peakumun. PeakuuoHHble Y3nbl ANd CuHTe3a
MeTaHona.

MonyyeHne kapOOHOBLIX KUCMOT M WX MPOM3BOOHbLIX Ha
OCHOBe okcupa yrnepoga. MexaHuam peakumm n pornb
NOAHbIX NPOMOTOpPOB. TexHornornyeckas cxema
npou3eBoacTBa YKCYCHOM KUCMOTbI MeToA0M
KapbOHMMPOBaHNS MeTaHona.

TexHunka 6e30MacHOCTM M OXpaHa OKpyXawLlen cpeabl B
npoLeccax OKCOCUHTe3a.

Ne8. MNapatauuns annunoBsbIX 3UPOB

Pasnen 10. Mpoueccel
cynbdatnpoBaHus ,CyrnbgUpoBaHnNs , CyNbGOOKUCTIEHNS
N CynbgOXIOpMpoBaHMs

Tema 24. Tpouecckl cynbdaTnpoBaHns
CynbatvpoBaHve CcnupToB © oOneduHOB. Xumus WU
TeoOpeTUYeckne OcCHOBbI npouecca. CynbdatupoBaHve
cnupToB M onedguHoB. TexHonorus cynbdaTtupoBaHus:
cynbdatupoBaHme CcepHoW KucroTon. Cxema OCHOBHbIX
npoueccoB npoussoactsa [MAB Tuna ankuncynbgaTtos.
CynbdatnpoBaHne cnnpToB xropcynb¢OoHOBOMN
KMCAOTOM U TPUOKCUOOM cepbl. PeakTopbl Ansa npoueccos
cynbcaTMpoBaHna 1 cynbdupoBaHus. TexHonormdeckas
CXxemMa npou3BOACTBA MOWLEro cpeictBa Ha OCHOBE
ankuncynesdara.

TexHuka 6e30nNacHOCTM M OXpaHa OKpyXawlen cpeabl B
npoLieccax cynbrpoBaHus.

JTabopatopHas pabota Ne9. CuHTe3 ankuncynbgartos

Tema 25. MNpouecchbl cynbupoBaHns
Mpouecca cynbduposaHus. CynbcurpoBaHne oneduHOB.

CynbdmpoBaHne apoMaTU4ecKmx COeaNHEHW,
CUHTETUYeCKne  ankunapeHcynbdoHatbl.  XuMmua U
TeopeTuyeckune OCHOBBbI peakunu. TexHonorus

npoweccoB cynbgupoBaHus. Cxema cynbpUPOBaHUSA «B
napax». PeakunoHHbIn y3en AOng  cynbdupoBaHUs
orneymoM. Cxema cynbupoBaHUA B pacTBOpE XWUAKOro
avokcuaa cepbl.

JlabopaTopHas pabota Ne10. [MonyvyeHne npomM3BOOHbLIX
dTaneBbIX KUCNOT

Tema 26. Mpouecceol CynbOOKNCNEHUS "
CynbdoxnopmpoBaHus

CynbdookucneHue napadguHoB, OCHOBHbIE
3aKOHOMEPHOCTU  peakuun.  TexHonorMss  MpoueccoB
CynbdOOKUCTIEHNS.

[MOBEPXHOCTHO-AaKTMBHBIE W MOMKLWIME BellecTBa Tuna
ankuncynbgaros. MNonyyeHune TnocpeHa " 2-
mMeTunTuodeHa, TexXHoMNorms npowecca.
CynbdoxnopupoBaHue napaguHoB, OCHOBHbI€
3aKOHOMEPHOCTW  peakuun.  TexHomnorms  nonyvyeHus
MOOLLINX BELLEeCTB TMna ankuncynboHaToB

(hOTOXMMUYECKUM CYNbGOXIIOPUPOBAHNUEM.

10 66

11 4
1,0

9 4

4




Pasgen 11. CuHTE3 KPEMHUN- 1 antOMUHUIAOPraHUYECKNX

COoeaVHEeHMN

Tema 27. CUHTE3 KPEMHUNOPraHNYECKUX COEQUHEHNIA
KpeMHUMopraHm4ecknx
OCHOBBI

Mony4eHune
TeopeTuyeckme

OpraHoOXII0PCUNaHoB,

PeakuynoHHbIn
ankunxnopcunaHoB. [lpyrme peakumm ankunanmpoBaHus Mo
aToMy KpemHus. MonyyYaemble NpoayKTbl.

y3en

coegunHeHnn,
Mpamon cuHTe3
NPOAYKTHI.
CMHTe3a

npouecca.
nony4vyaemblie
ansa npsamoro

Tema 28. CUHTE3 antoMMHUNOPraHUYeCcKNX coeauHeHn
arntoMUHUNOPraHUYeCcKNxX

CuHTes

XUMUN4YeCKMe OCHOBbI

nony4veHua

CnupTOB,

npoueccax

peakuun.
TpUankunantoMmHus.
TNIMHENHBIX 0-0oneduHOB. CUHTE3 JMHENHbLIX MNEPBUYHbLIX
TexHonorm4yeckas
NepBUYHbIX CNUPTOB. [MonyyYaemble NpoayKTbl.

TexHuka 6e30nMacHOCTM M OXpaHa OKpyXawlen cpeabl B
CUNUIMPOBaHMS
antoMMHUNOPraHNYECKUX NPOOYKTOB.

coegnHeHnn,
TexHonorvs npouecca
MponssoacTeo

cxema nony4yeHus

n CUHTE3a

Utoro B cemecTpe (Ha kypce ans 3A0)

20 30 94

KoHcynbTauumn n npoMexyToyHasa attectaums (Ok3ameH)

2,5 33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

191,25 276,75

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3apaum KypcoBoi paboTbl (npoekTa): KypcoBas paboTa BbINOMHSAETCA CTyaeHTamn B 8 ceMecTpe.
B xone BbINONHEHUs1 KYpCOBOW paboThl CTYAEHTbI OOIMKHBI MPUMEHMUTL MOSTyYEHHbIE HABbIKM U 3HaHWUSI AN noucka
cneumanbHoOW nuTepaTtypbl No 3agaHHoOM Teme, cchopMynupoBaTh Lenb M 3adayn paboTbl; 0TpasuTb cepbl MPUMEHEHNS
Npon3BOAMMOro NpPoayKkTa; XMMmU3M 1 TEXHOMOTMIO npoLuecca (BKNoyas cTaavMu NOArOTOBKM Cbipbsl, HENOCPeaACTBEHHO
CUHTE3, BblAeNeHNe N OYUCTKY MPOMEXKYTOYHbBIX M KOHEYHbIX MPOAYKTOB, a Takke yTUnusauuio oTXo4oB); NpUBECTU B
oTyeTe nepeyveHb MepPONpPUATUIA MO OXpaHe Tpyda U OKpyXatoLlen cpeabl. B «B3aknioyeHuny aate pekomeHgauum no

onTUMM3aLMKU npoLecca.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): 1. [Mpouecc oKMCrnMTENBHOrO XnopupoBannsa nonuxnopugos C3.

. TexHornorus
. TexHornorus

. MNony4yeHwne rekcaxnopbyrtagneHa-1,3.

. Npoun3BoacTBO XNoponpeHa U3 AMBUHUIA.

. MNpownssogcTeo aTnnbpomuaa.

. TexHonorusa nony4veHus kaydyka CKW-3.

. TexHonorusa nonydeHus kayydyka CKO-1.

. TexHonorusa nonydeHus GyTunkay4vyka.

. TexHonorusa nony4eHns xrnoponpeHoBOro Kayuyka.
. TexHonorusa ankunupoBaHus nsonapaguHoB.

nony4vyeHuna TpuankmnantoMmnHuA.
nony4vyeHnsa BbICLUNX XUPHbIX KNCIMOT OKUCIIEHNEM napachlHa.

. MponsBoaCcTBO aaAMNMHOBOW KUCNOTLI U3 LIMKIOrekcaHa.
. MpoussoacTeo aumeTunTepedTanara.

. TexHornorus
. TexHonorus
. TexHonorusa
. TexHornorus
. TexHornorus
. TexHonorusa
. TexHonorus
. TexHornorus
. TexHonorus
. TexHonorusa
. TexHornorus
. TexHornorus
. TexHonorusa
. TexHonorus

CYHTE3a aKpunoHuTpuna.
COBMECTHOTrO CMHTE3a OKcuaa nponeHa n usobyTteHa.

nonyyeHus cTmpona u [l-meTuncrupona.

nonyyYyeHns MeTUnNMeTakpunara u3 aueToHUMaHIMapuHa.

nonyyeHus atunauerara.

npoussoacTBa MenamuHa u3 kapbamuga.

Npou3BoACTBa aHONa M aHOHa OKUCIEHWEM LMKIorekcaHa.

nonyyeHus tTepedTaneBoi KUCNOThI.

nosniyvyeHus pranesoro aHrmgpuaa ns HagranuHa.

NonyyYeHns aTUNEeHOKCHMaa OKUCIEHNEM 3TUIEHa KMCNOPOOOM.

OOHOCTaQUMHOIO CMHTE3a aueTanbiernga npu OKUCINEHUN STUINEHA KMCMOPOAOM.
nonyyeHns BUHMNaueTaTa 13 aTuneHa (MeTo aueToKCUNMPOBaHUS).
rasochasHoro nonydeHus xnagoHa 134a.

rasochasHoro nonydeHus xnagoHos 11 n 12.



28. TexHonorna »uakodasHoro nonyyeHus xnagoHa 32.
29. TexHonorma nonydeHus NepTOPMETUIBUHNIOBOIO admnpa.
30. TexHonormMa npomnsBoAcTBa CTMpona.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPEeACTaBNEHNIO pe3yNbTaToOB KypCOBOW paboThbl (NpoekTa):

Pabora

BbIMOJTHAETCA

B wvHOAMBMAOYyallbHOM nopdaake,

WHcopMaLMK, B T.4. 3neKTpoHHble pecypcbl n TOCTbI.

TexHonorms opraHM4eckmx BeLLecTB [TeKCT] : MeTogudeckue ykasaHus K BbINOSTHEHUIO 1 OCOOPMITEHMIO KYPCOBbIX

NpOEeKTOB U paGoT

PesynbTathl npeacTtaBnsloTcA B BuAe oTyeTa, obbemMom 15-20 NUCTOB MALUMHOMWCHOIO TEKCTa, CoAdepallero
ob6s3aTenbHble

cneaywoLime

J1.M. lMonoea, A.B. KypanH, A.H. EBgokumoB

ArNeMeHTbI: CXeMbl XUMWUYECKUX peaKu,wZ, MeXaHU3Mbl XUMUNYECKNX

TexHosnorn4yeckne cxemol npoiecca, Tabnuubl n PUCYHKW.

5. ONUCAHUE NOKA3ATENEWN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB

5.1 NokasaTenu oueHUBaHUA

OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MNK-5

1. VmeeT npeacTtaBneHus O XUMWYECKMX OCOBEHHOCAX U Hambonee BaXHbIX
NPOLIECCOB XMMMUYECKOW TEXHOMOMMM OpraHUYEeCKMX BELLECTB; TOKCUKOMOrMYECKNX
XapakTepucTMkax WCMonb3yeMoro Cbipbs, MPOMEXYTOYHbIX MPOAYKTOB U KOHEYHOW
NpoAayKuMn, a Takke BpeOHbIX BO3AEWCTBUSAX MOCMNEOHMX Ha OOBEKTbI OKpyXKatowewn
cpeabl.

2. MoxeT oueHUTb TexHUYeckne u TEeXHONOorM4yeckme mnocrneacTBusa U3BECTHbIX
TEXHOMOIMn NPOU3BOACTBA OPraHNYecKMX BELLECTB; aHanu3vMpoBaTb CYLLIECTBYIOLLNE
PUCKM ONs 3KONormm

3.MpymMeHsieT 3HaHMA B 06nacTu COBPEMEHHbIX NPOBNemM XMMUYECKOW TEXHOMOrvn
NPOn3BOACTBA OpPraHMYECKMX BELLECTB U METOAMK OLEHKM (PakTopoB, OKa3blBaOLLNX

C ucnonb3oBaHMemM pekomMmeHayeMbliX WNCTOYHUKOB

peakuun,

BNUSIHWE Ha CBONCTBA KOHEYHOW NPOAYKLNMN.

MNK-6

OpraHNYeckux CoeduHEHMWIA;
OpraHM4yeckMx  BeLLeCTB;
MPOLECCOB C  MPUMEHEHMEM

MeToabl

2. CnocobeH

NOrpeLIHOCTH

1. MoxeT nepeyncrnMTb OCHOBHbIE MPUHLMMBLI MNPOM3BOACTBA W XapaKTEPUCTUKM
COBpeMeHHble npobnemsbl
onTMMm3aumu
MaTemaTn4ecknx

MaTemMaTuyeckne MetoAbl NaHMPOoBaHNA IKCNepuMeEHTa.
nogbvpatb TexHOrormyeckme napameTpsbl
OpraHW4ecKkMx CoeaMHEeHWNn; NpoBoAuTb 00paboTKy uX pe3ynbTaToB WM OLEHUBATb

3. [HemoHcTpupyeT HaBblkM nogbopa napameTpoB TEXHONOrMYEeCcKoro mnpouecca

npoun3BoacTea opraHn4yecknx coegu HEeHUN n MeToAgoB  TeopeTUu4ecKoro n
KCnepumMeHTarbHoro ncenenosaHua anda onTnMmnsaunn TexXHosorn4yeckoro
npouecca

XUMWYECKON TEXHOMOorn
XUMUKO-TEXHOITOTMYECKNX
Moaenewn; COBpPEMEHHbIE

npouecca nosy4vyeHud

5.2 Cucrtema n KputTepum oLeHUBaHUA

LLikana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn pabota

5 (oTnmn4yHO)

O6yuvatoumiics nokasbiBaeT
BCECTOPOHHEE U rMybokoe  3HaHue
TEXHONMOMIN  OpraHUYecknx CoeanHEHWN,

CcBOOOAHO OpPMEHTMPYETC B  OCHOBHbIX
MOHATUSIX, TEPMUHAX W OnpeaeneHusx
npu OTBETE; YCBOUST OCHOBHYIO M 3HAKOM C

Ob6yuvatowmiics nokasbiBaeT rnybokoe 3HaHue
NPeanoXeHHON TEeXHOMOMMN CUHTEe3a LIeneBoro
npoaykTa; cBOBOOHO MNPUMEHSAET Ha npakTuke
OCHOBHbIE MOHATUSA, TEPMUHBI U OonpeaeneHns
npu paspabotke Tembl. OGyyaroWMnca ycBoun
OCHOBHble npaBunia o0dOpPMNEHUS KypCOBOMN
paboTbl,XOPOLLO 3HAKOM C nuTepaTypon mno

OOMOMHUTENLHOW  NUTepaTypon;  MOXeT .
TemMe; MoOXeT cBoboAHO cocTaBnsATb U
cBobogHo ynTatb TexHornormyeckue
" | onucbiBaTh TexHonoruyeckue CXeMbl
CcXeMbl XUMUYECKUX NpPOLECCOB; .
XUMUNYECKNX NpPOLIECCOB; nposiBnsieT
nposiBNsieT TBOPYECKMEe CnocoBHOCTM U
TBOpYECKME crnocobHocTn 7] LLIMPOKYHO
LUMPOKYIO 3pyaAuLMIO B UCMONb30BaHMU
apyanumio B NCMOnb30BaHUK yyebHoro
y4yeBHoro matepuana.
MaTtepuana
OOyuvarowmincss nokasbiBaeT [ocCTaTouHbI | OByvatowmncs nokasbiBaeT [OCTaTOYHbIN
YPOBEHb 3HaHUN TEXHOMOIM | ypOBEHb 3HAHMSA NPEOSIOKEHHOW TEeXHONormm
Nnpou3BOACTBa OpraHuM4ecknx | cMHTesa Lenesoro npoaykTa, MOXeT
4 (xopoLwo) COeVHEHUN, OPUEHTUPYETCA B OCHOBHbIX | MPUMEHUTL HA MNPAKTUKE OCHOBHbLIE MOHSTUS,
P MOHATUAX W ONpedeneHusix;  YCBOWM | TEPMUHBLI K onpedenenHns npu paspaboTke
OCHOBHYHO nuTepartypy; JonyckaeT | TeMbl; ycBown OCHOBHbIE npasuna
He3Ha4yuTenbHble MorpeLIHoCcTn npu | ocbopmneHns KypcoBor paboTbl, HO gonyckaeT
OTBETaX Ha BOMPOCHI 3K3AMEHAUMOHHOIO | HE3HAYUTENbHbIE  MOrPEeLUHOCTM, B 0OLWMX




3 (yooBneTBOpUTENbHO)

yepTax 3HaAKOM C nNWUTepaTypoi Mo TeMe;
6uneta u OONONHWUTENbHbIE BOMPOCHI | cocTaBnsAeT TexXHosnorn4yeckune CXeMbl
npenoaasaTens. XMMMWYECKMX MNpOLEeCccoB M cnocobeH onucaTtb
nx.
O6yuvatoumiics nokasbiBaeT 3HaHWS

yqe6Horo matepnana B MUHUMAribHOM
obbeme; MoxeT nepevyncnnTb annapatbl U
MaTtepunarnbHble NOTOKKU Ha
TEXHONOMM4YecKon cxeme, 3HaeT OCHOBHbIE
noHATNA W onpegeneHnd, HO Mnpun 3TOM,

OOyuvalowmincs  nokasbiBaeT  MUHUMAsbHbIN
YPOBEHb 3HAHWUS MPEnIOKEHHON TEXHOMOoru
CVHTEe3a LleneBoro npoAykra, 3HaeT OCHOBHblE
NMOHATUS, TEPMUHblI W  OMpedeneHust npu
pa3paboTke Tembl; YCBOWUST B  OCHOBHOM
npasuna odgopMreHns KypcoBon paboTbl, HO

2
(HeyOoBNEeTBOPUTENBHO)

gornyckasi fonbluoe KONMN4ecTBO
. ponyckaeT 6onblioe 4Mcno owmbok, MNIoxo
HenpuHUMNuanbHbIX OLWKWOOK; 3HaKoM ¢ N o
. g 3HAaKOM C [JOMONHUTENBbHOW NUTEepaTypon o
OCHOBHOW nuTepartypom; gonyckaet .
TEME; cocTaBnsiet c owmnbkamm
CYLLECTBEHHblE OLWMOKM B OTBEeTe Ha
TexHomnormyeckue cXeMbl XUMUYECKUX
9K3aMeHe, HO MOXEeT YCTpPaHUTb WX Noj
NMpOLIeCcCoB.
PYKOBOZACTBOM Npernogasarensi.
OOyuvalowmincss He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHMSI AWUCLUMMINHBI, HE MOXEeT . .
OO6yyvarolmnca nokasbiBaeT  HEeAOCTaTOYHbIN

Hanncatb OCHOBHbIE peaKkuuu, nexawme B
OCHOBE XMMUYECKMX MpoLeccoB; Moxo
OPUEHTUNPYETCA B OCHOBHbIX MOHATUAX WU
onpepgeneHnax; nioxo 3HakomMm C OCHOBHOW
nMTepaTypon; OonyckaeTt npu oTBeTe Ha
9K3aMeHe CyLleCTBEHHbIe ownbkn n He

MOXeT YCTPaHNUTb nx naxe non
pykoBOACTBOM npenogaBaTternA.
MonbiTka  cnucbiBaHMS, MCnosib30BaHUA

HepaspeLlUeHHbIX TEXHUYECKUX YCTPONCTB
UNnU NOMb30BaHWE MOACKA3KOW Apyroro
YyernoBeka.

YPOBEHb 3HaHUS MPEASIOKEHHON TEXHOMorm
CMHTE3a LENneBoro nNpoAaykTa; He 3HaeT
OCHOBHbIE MOHATUS, TEPMUHbI U OnpeaeneHns
npu paspaboTke TeMmbl; He YCBOMN NpaBwia

0opMIIEHNA  KypcoBOW paboTbl, AonyckaeT
Oonbloe 4YMCro OWMBOK, He 3HaKoM C
OOMNOSTHMUTENBbHON nNuTepaTypon no Teme; C
6onbLwnm TPyaoMm onucbiBaeT
TexXHosnorn4yeckune CXeMbl XUMUYECKNX
NpoLIecCcoB.

3ayTteHo

OO6yuvatoumiics nokasbiBaeT
BCECTOpPOHHEE 7] rnybokoe 3HaHue
JOCTaTOYHbIN YpOBEHb 3HaHUN

TEXHOMOMI MNpPOU3BOACTBA OPraHMYecKnX
coefuHeHnn, cBOBOOHO OpUEHTUpPYeTCa B
OCHOBHbIX  MOHATUSAX, TepMuHax "
onpegeneHnsax; YCBOWM  OCHOBHYKD U
3HaKoM C [OOMOJSIHUTENBbHOW NUTepaTypou;
MoXeT csoboaHo ynTaTb
TEXHONOMM4Yyeckne  Cxembl  XMMUYECKUX
NpoLEeCCoB; nposiBnsieT TBOpYecKkue
CMOCOBHOCTU B UCMNOMb30BaHUN Yy4ebHOro
MaTepuana.

He 3a4teHo

O6yvalowmnca He WMMeeT [OCTaTOYHOro
YPOBHS1 3HAHWSI AWUCLUMMINHBI, HE MOXEeT
HanMcaTb OCHOBHble peakuuu, nexaiime B
OCHOBE XMMUYECKMX MNPOLECCOB; MNIOX0
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX W
onpeaeneHunsix; Noxo 3HakoM C OCHOBHOW
nuTepaTtypow; JonyckaeT npu OTBeTE Ha
3a4yeTe CylleCTBEHHble OWWbkM © He
MOXET  yCTpaHUTb WX  [Jaxe  Noj
PYKOBOZACTBOM Npenogasarensi.

5.3 TunoBble KOHTPOJIbHbI€ 3aAaHnA n/vnn nHble mMaTtepuanbl, UCnomb3yeMbie ONnA OUeHKN pe3yrbTaToB

obyuyeHus

5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n |

dopMynunpoBKN BONPOCOB

Cemectp 6

XapaKTepMCTI/IKa Heq3TM KaK MCTOYHUMKa yrneBogopoaHOro CblpbA: 3NEMEHTHbIN U yFJ'IeBO,ElOpO,CI,HbIﬁ CocCTas,
KJ'IaCCI/I(*)I/IKaLI,I/IF-I no opraHn4yeckmnm coeanHeHundaM. XapaKTepI/ICTI/IKa MeCTOpO)KﬂeHI/IVI He(bTI/I

MepBuryHasa nepepaboTka HedTH (NpsiMasi roHKa) — CBETIblE TONMNMBHbIE (DpPaKLUK; XapakTepUCTUKa hpaKLmi

2 (6€H3mH, NUrponH, KEPOCUH 1 ra3onnb). XapakTepucTtunka n nepepaboTtka masyTta u ryapoHa. OktaHoBas

wkana. Cnocobbl NOBLILLEHNSA OKTAHOBOIO Yncna

3 CnocoObl oxna)KaeHus ra3oBbIX cMecen




dusmyeckme CBoMNCTBa M OCHOBHbIE HaMpaBneHUst XuMmnyeckon nepepaboTkn 6eH3ona: XxnopmpoBaHue,

4 ankunupoBaHue, cynbgupoBaHue, rmapupoBaHne, OKUCNeHne U HUTPoOBaHNe

5 PudopMuHr-npouecc: xapakrepucTmka TepMUYECKOro U Katanutuieckoro pudopmMmHra. Xummyeckme
peakumu, npoTekatome npyu pudopMnHre (OCHOBHbIE U NOBOYHbLIE).

6 XapaKkTepucTuka NpoayKToB, 06pasyoLLmMXCst B NPOLIECCE TEPMUYECKOTO KPEKMHIa U NMMponun3a: 3aBUCUMOCTb
CoCTaBa NpoAyKTOB OT TeMnepaTyphbl, AABNEHWS, BDEMEHMN KOHTaKTa U Bua UCnonb3yemMoro Cbipbsi
OOwasa xapakTepucTmKa KpeknHra. TepMuUYeckuini KpekuHr. IneHoBbI cnHTe3 (NoHATME 06 apomaTtusaunm

7 yrneBoAOPOAOB B MpoLEecce KPekuHra v Nuponuaa); peakumun pacwennenns C-C ceasen B oneduHax,
nony4vaembie NpoayKTbl
BTopuyHasi nepepaboTka HedhTM. OBLLan xapaKTepucTmka KpeknHra. XuMuieckne peakuum TepMmnyeckoro

8 KpeKkunHra u nuponusa: nepeuyHble peakuun paciienneHus C-C un C-H cBasen B yrnesogopoaax,
obpasytoLimecs npoaykTbl. MexaHuam peakumn paclienneHns
KpekuHr noa BbICOKMM U HU3KUM AaBfieHeM, XapaKTepucTika Cbipbs U NofyvyaemblX NPOAYKTOB.

9 XapakTepucTuka nmposnusa, UCrnosib3yemMoe Chipbe; hakTophbl, BNMSOLIME Ha BbIXOA4bl 0nedHOB B NpoLiecce
nuponu3sa. lNMonyyaemble NPOAYKTbI.

10 MeTozabl paspenenms razosbix cmecePJ npuv pasnu4yHbIX NpoLeccax KpekMHra u nuponusa. KoHgeHcaumMoHHo-
PEKTUdUKALMOHHBIM MeTof (OCHOBHOWM NpuHLMN paboThbl)

11 MoaroToBKa ra3oBbIX CMECEWN K pa3aeneHunto: O4MCTKa ra3oB KpekMHra n nuponusa ot npumecen CO2 n H2S
MeToAoM xemocopbummn. OuncTka nMporasa oT aueTUNEHOBbIX MPOU3BOAHbBIX

12 KaTtanutndeckuin kpekuHr. Xapaktepucrika katannsatopoB. MexaHuam peakuum paclienneHnms napaguHoB.
Monyyaemble NpoayKTbI

13 KameHHbI yronb. OCHOBHble HanpasneHus nepepaboTkn kameHHOro yrns. Xapakrepucrika coctaBa
KOKCOBOrO rasa. ony4aemble NpoayKThl.

14 dunanko-xMmmyeckne CBoNCTBa aueTuneHa. Cocras rasoB NMponu3a MeTaHa u ux pasgeneHune. CpaBHeHne
METOL0B NONy4YeHns aLeTuneHa.

15 Mony4yeHue aueTuneHa u3 yrnesogoponoB. PereHepaTuBHbIA, TOMOFEHHbIN U OKUCAUTESbHbIN NMMPONN3,
OCHOBHbIE NOHATUSA

16 AueTnneH. dnsmnko-xMMmmnyeckme cBoncTea aueTtuneHa. NonyvyeHne auetuneHa n3 kapbuaa kanbums:
reHepaTopbl «MOKPOro» U «CYXOro» TUMOB.

17 AueTnneH. PnsnKo-xMMmnyeckme CBOMCTBa aleTuneHa. NonyyeHne auetmneHa 3 yrneBogoponos. MexaHnam
nMponu3a MeTaHa

18 O6LLasa xapaKTepncTrKa XnaKoasHoro pagmKanbHO-LENHOro XnopmpoBaHus. MNonyyaemblie NpoayKThl

19 MexaHn3m pagmKansHO-LEMHOro XnopupoBaHns ankaHoB

20 "anoreHupoBaHne. TepMmognHaMmka peakLin ranoreHnpoBaHns. [fanoreHmpytoLme areHThbl

21 ["anoreHupoBaHue. XapakTepucTurka crnocoboB ranoreHMpoBaHus: 3aMecTUTENbHOE (CyOCTUTYTUMBHOE),
npucoeauHuTensHoe (aaauTUBHOE) N pacLLenneHme Xnopnpon3BoaHbIX

29 NoHHo-kaTanuTnyeckoe ranoreHnpoBaHue. lNprucoegnHeHune ranoreHos no C=C cBasam. Nonyvyaemble
NPOAYKTbI

23 Peakumnsa xnoprugpuposaHus. lNonyyaemble NpoayKTbl

24 MmpporanoreHmpoBaHme no CLIC cBA3n. MexaHn3m peakunm rmapoxrnopupoBaHms

25 lM'aoporanoreHnpoBaHue no C=C cea3n. MexaHn3am peakuumn rugporanoreHnpoBaHus. Nonyyaemble NpogyKThbl.

26 Mpouecchl hTopmpoBaHus. PTopnpoBaHMe PTOPOM U BbICLIMMK dTOopUaamMmn meTannos. MexaHnam
(PTOpPUPOBaAHUS YIIIEBOAOPOAOB MOSEKYSAPHLIM (hTOPOM

27 Cnoco6bl nony4yeHust 1 NpuMeHeHne OTOPOPraHNYEeCKNX MOHOMEPOB — TETPAPTOPITUIEHA,
TprudTOpXNOpPaTUIeHa, BUHUNMTOPMaa, BUHUNNAeH-pTopmnaa n rekcadpropnponuneHa

28 XnapgoHbl (ppeoHbl). HomeHknaTtypa xnagoHoB (ppeoHoB)

29 OnekTpoxummyeckoe dTopmpoBaHue. dTopupoBaHue HpTopuaom Bogopoaa u ero consimu (peaktns CeapTtca).
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30 HuTtpoBaHue napadunHOB, 3aKOHOMEPHOCTU npouecca. MexaHn3m peakuun HUTpoBaHUS napaduHOB

31 HuTpoBaHue apomaTtuyeckux coeamHeHnin. MexaHnam peakuum HUTpOBaHUS GeHsona

30 XMUS 1 TEOPETUYECKME OCHOBBI NMpoLiecca aTepudmKaLm, UCNOoNb3yeMble KaTanu3aTopsl, NonyyaeMble
NPOAYKTHI.

33 OOwasa xapakTepucTmKka peakuuin atepudmrkaumm, TepMoagMHaMmKa n MexaHnam atTepmdukaumm

34 OOwasa xapakTepucTiKka 1 Knaccudmkaumsa peakumi ankunmpoBaHus (no Tuny BHOBb 0OpasytoLlenicst CBsa3n)

35 Ob6was XapaKTepucTika u Knaccndukauus peakuuin anknnmpoBaHus (No pasnuynilo B CTPOEHUU BBOAMMON
ankvnbHOW rpynnbil)

36 O6Lan xapaKkTepuncTmka peakumin ankunmpoBaHus. ANKUNUpYIoLLME areHTbl K KaTanusaTopbl

37 O6Lan xapaKkTepucTmka peakumnn ankunmpoaHus. MexaHnsm peakuum ankmnmpoBaHus apoMaTUyecKnx
yrneBoaopoAoB onedHamMmu B NPUCYTCTBUM XITOpuaa antoMUHUS

38 O6Lan xapaKTepucTmka u Knaccudukaunst peakumii OKUCNeHUs

39 Obuwas xapakTepucTmka peakuun okmcneHmsi. OKMcnmMTenbHbIe areHTbl




FeTeporeHHo—KaTanmmquKoe OKucrieHue yrneesogoponos 1 UX Npon3BOAHbIX. FeTeporeHHble KaTannsaTtopbl

40
OKMUCneHus
41 MexaHu3m peakumi rmapupoBaHns U AermapupoBaHust
492 O6Luan xapaKkTepncTmKka peakumin 4ernapupoBaHns 1 rmapupoBaHns yrneBoaopoaoB, KaTanm3aTopsl,

ncnornb3dyemMble B 3TUX nNpoueccax

43 Knaccudpmkaumsa peakumn gerngpuposanus (C-C-, C-O- n C-N-gervapuposaHme).

44 Knaccudumkaums peakumii rmgpupoBaHnga (MnNu ruaporeHnsanmm)

45 O6waa xapakTepu1cTiKa 1 Knaccudumkaumsa peakumi rmgponunsa
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46 | O6Lan xapakTepucTvKa peakumii rnapaTtaumm ofedrHOB, X HayYHble OCHOBBI, NMoSlyYaeMble NPOAYKTbI

47 YKngkodpasHas 1 rasoasHas germgparaums, OCHOBHble 3aKOHOMEPHOCTH peakumn. MNonyyaemble NPoayKTbl

48 O6LLan xapakTepucTMKa peakumii Ha OCHOBe OKcuaa Yrmepoda, CYHTE3 MeTaHona 13 okcuaa yrrnepoaa u
BOAOpOAA: MexaHu3M oBpasoBaHMs MeTaHomMma Ha OKCUAHbIX KaTanusaTopax

49 | CuHTe3 kapbOHOBbLIX KUCIIOT HA OCHOBE OKCMAA Yriepoaa, MexaHu3m peakumm U posrib MOAHbLIX NPOMOTOPOB

50 | Xumusi u TeopeTnyeckre OCHOBbI NMpoLecca cySbdaTMpoBaHUsi CUPTOB

51 XuMusa 1 TeopeTnyeckne 0CHOBLI NpoLiecca cynbdaTMpoBaHns onedUHOB

Mpoueccbl cynbgupoBaHns onedrHOB, OTNNYME UX OT CynbdaTpoBaHus. Monyyaemble NPOAYKThI TMNA a-

52
ankeHcynbgoHaToB

53 CynbupoBaHue apomaTnyeckux coeamHeHunin. Nonyyaemslie NPoayKTbl: HEPTAHbIE N CUHTETUYECKME
ankunapeHcyrnbgoHaTbl

54 XMUS 1 TeopeTnyecKkme OCHOBbI peakuuny cynbUpoBaHNst apoMaTUYECKUX COEQUHEHUA ONEYMOM U
CcBO6OAHBLIM TPUOKCMAOM Cepbl

55 O6waa xapakTepucTmka peakuun cynbcunpoBaHus. CynbdupoBaHne apoMaTUYEeCKUX COeANHEHUN. XUMUs n

TeopeTnvyeckme OCHOBbI npouecca

56 TexHonorusa npowecca cynbOOKNCNEHNSA

57 CynbgoxnopupoBaHve naparHOB: OCHOBHbIE 3aKOHOMEPHOCTU peakumnn

58 CynbgookucneHme napacnHOB: OCHOBHbIE 3aKOHOMEPHOCTU peakumm

O6LMe 3aKOHOMEPHOCTU NpoLecca aMmUaMpoBaHns. AMUOMPOBAHUE a30TUCTLIX COeauHeHui. MNonyyaemble
npoayKThl

59

60 OOLwue 3aKkOHOMEPHOCTM NpoLecca amuampoBaHus. MNMonyyeHne kapbamaToB (ypeTaHoB).

61 CrHTE3 KPEMHUNOPraHNYECKNX COEAMHEHWI: ApYTMe peakLmm ankunmpoBaHus No atomy KpeMHUs

62 AnoMUHUIAOpraHMyeckne CoeanHeHUs: NPOM3BOACTBO NIUHENHBIX O-0nednHOB

5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3agayvm, Kemuchbl)

1. Kakune cyLlecTByloT NpUpoaHbIe CbipbeBbIE UCTOYHWMKU Ansi MPON3BOACTBA OPraHNYecKUX BELLECTB?
2. CocTaB HUTpYIOLLEN CMECU B MpoLeccax HUTPOBaHWUst GeH3ona 1 ero Npov3BOaHbIX?

3. B yem 3aknovaeTcsi NoAroToBKa Chipbs NMPY paguKanbHO-LENHOM XMOPUPOBaHUN MeTaHa U 3TaHa?
4. YT0 nonyyaetcs B pe3ynbTate anbAofibHON KOHOEHCAUUN H-MACHSHON KUCNOTbI?

5. Kakne ctagunn BknovaeT TexHonornyeckuin npouecc?lpueeante npumep 1 gante obbsicCHEHME.

5.4 MeTogn4yeckue matepuansl, onpegensiowime npoueaypbl OLLleHUBaHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBusa gonycka obyu4atoLierocsi K npomMeXXyTo4YHOM aTTecTauum 1 Nopsiaok NMKBUAaUMmM akageMmn4eckon
3a40KEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perfnaMmeHTUMpPOBaHO JoKanbHbIM HopMmaTtuMBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOUHOW aTTecTauum 00yyatoLLmMXCs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no gUCUMNmnHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHue NHas

5.4.3 Ocob6eHHOCTU NpoBeAeHUsA MPOMEXYTOYHON aTTecTauun No AUCLUNIIMHE

Bpems Ha nogrotoBky oTBeTa Mo 6unety 45 MuUHyT.
3awmra KypcoBon paboTbl COCTOWUT M3 JokMaga CTyAeHTa Mo COOAepXaHuo C MpeseHTauuen maTepuanos B
nporpamme PowerPoint Ha 5 MUHYT 1 OTBETOB Ha BOMPOCHI.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECINEYEHUE OUCLIUMNITUHDbI




6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

"og nsgaxus

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

JleeaHoBa, C. B.,|TexHonorma  opraHn4eckmx http://www.iprbooksh
HectepoBa, T. H.,|BeliecTs. M3omepusaums, Camapa: Camapckui op.ru/90949.html
Cokornos, A. b., |ankunuposaHxue, rocyaapCTBEHHbIN 2016
Capkucoea, B. C.,|koHOoeHcauus, rmgpaTtaums TEXHUYECKUN
MapTbiHeHko, E. A, yHuBepcuteT, 36C ACB
Mmasko, N. J1.
Kucenes A. M. Xummnyeckas TexHosorns http://publish.sutd.ru
OpraHu4ecKknx n ltp_ext_inf_publish.p
HeopraHM4yecknx  BeLLEeCTB. CaHkT-leTepbypr: 2017 hp?id=2017173
Yactb 1. Xumunyeckas crneryntq
TEXHOMOMMSA  OpraHU4ecKmnx
BewecTs. Kypc nekuui
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
KysHeuoB b. H., [Tny6okasa nepepaboTka HoBOCMBMDCK: http://www.iprbooksh
Wenagpwuk T. ., Lnnko |Bypbix yrnen ¢ nonyvyeHnem CUBMDCKOE OT pen;aHme 2012 op.ru/15793.html
M. 1., Tpuuko I'. U. XKNOKUX TONnmnB 7 P PAH A
yrnepoaHbIX MaTtepuanos
JLM. TonoBa, A.B.|TexHonorma  opraHn4eckux http://nizrp.narod.ru/
KypauH, A.H. |BewecTB M-Bo obpasoBaHus PO, metod/kaforgchem/9
EBookumos [TekcT] : meToamdeckue |  BLWITS CrerynTa. — 2017 .pdf
yKa3aHusi K BbINOSIHEHNIO U Chne. : BLWUT3
odopmMneHunto KYpPCOBbIX crneryntq
NPOEKTOB 1 paboT
JI.M. MNonoga TexHonorvst  opraHuMyeckux | M-BO HayKu U1 BbICLLIENO http://nizrp.narod.ru/
Beulects [TekcT] Y. Il : y4eb. | o6pasosaHusa PP, BLUTS 2019 metod/kaforgchem/2
nocobve cnerynTa. — Cre. : 019_06_05_01.pdf
BWTS CMerynTa
Kavanoea, T. H., | Xummnyeckas TexHonorns KazaHb: KazaHckuin http://www.iprbooksh
apuesa, P. P., | opraHnyeckux BeLLecTs HaLMOHanNbHbIN op.ru/63542.html
laspunos, B. W, uccreaoBaTenbCKui 2008
Boukoga, C. A. TEXHONOMM4YeCK1n
yHMBEpCUTET
NLM. Tonoea, T.B.|lpaktTukym no xumum u| M-Bo o6pasosaHus PO, http://nizrp.narod.ru/
MoHyap, W.H. | TexHonorum  opraHuyeckmnx CnerTyPM. — CMNé6.: 2008 mu12-34.htm
"argykoB BeLlecTs [TekcT].Y.1. cnerTyprn
JLM. Tlonoea, C.B.|TexHonorns  opraHM4eckux M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
BepLumnos BeulectB [Tekct]. Y.1.: yueb.| nayku P®, C6ITYPI. — 2015 metod/kaforgchem//

nocobue

Cre. : CrnerTypri
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6.2 MNepe4eHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHaa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOOQHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTeribHOro
npouecca no gUucumuninHe

Ayauntopus OcHalleHne
MexunonHas MynbTMeauniiHoe obopyaoBaHue, cneunanuanpoBaHHas Mebenbs, Jocka
ayguTopust
PedpaktomeTpbl, Becbl nabopaTopHble, nNpubopbl ANA  onpefeneHus  Temnepartypbl
5-339 NnaeneHnst , CYLWNbHbIA LWKad, MNAUTKA 3MEeKTPUYeckne, MeLlankym MarHuTHble, MeLuanku
) MeXaHuM4Yeckme, BaKyyMHbIA HAcOC, BOAOCTPYWMHbIE HACOCHLI, BbITSKHble LWKadbl, MUCnapuTenb
poTtopHbin LABOROTA-4000, cnektpodgotomeTtp CP-2000.
Mpubopbl Ona onpegeneHus TemnepaTypbl MNMaBMeHWsi, Becbl JabopaTopHble, MIUTKU
aneKkTpuyeckme, MellankM MarHUTHble, MellankM MexaHU4yeckne, MUKPOKOMMPECCOPbI,
BbITSDKHbIE LKadbl, BOAOCTPYMHbIE HACOCLI, TEPMOCTAT, BbITSXKHON LuKadd, Becbl flabopaTopHble,
B-322 HarpeBaTenbHble MMUTKN, MOHOMETP, pedpakToMeTpbl , Becbl nabopaTopHble, Npubopbl Ans

onpefeneHns TemnepaTtypbl NMaBneHns , CyLUUIbHBIA WKad, NAWTKU SMEeKTPUYECKNE, MeLLanku
MarHWTHble, Mellankyu MeXaHW4Yeckue, BaKyyMHbI HacoC, BOAOCTPYMHbIE HACOCbI, BbITSXHbIE
wkadbl, ncnaputene potopHbin LABOROTA-4000, cnektpodpotomeTtp CD-2000.




