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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: CchopmmpoBaTb KOMNETeHUUM obydatowlerocs B 06nacTtu OCHOB TEXHOMOMMU CUHTE3a
OCHOBHbIX KITaCCOB OpraHMYecKMX W HeopraHMYecKUX COEAMHEHWUN, HaxOoAsWuX MpPUMEHEHME B PasfUYHbIX OTpacnsax
NPOMbILLNIEHHOCTH, AN peLleHNs 3aay NPakTUYECKON A4eATENbHOCTH

1.2 3agauv AUCUUNNNHBI:

* PackpblTe 3Ha4eHWUs1 XMMWYECKOW TEXHOMOrMM Ansi pPas3BUMTUS HApPOAHOIO XO3SMCTBA WM MPOMbILLIIEHHOMO
npoussoacTtea Poccun

« OsHakomMmneHue c CblpbeBOI7I 0a3ol M1 OCHOBHbIMU mMeTogaMn MHOFOTOHHaXXHOro npoOMbILUIIEHHOIo nony4vyeHuna
HeopraHn4ecKkux BeLlecTB, BKIMOYaa KMCrOThbl, Weno4vn, MuHeparbHble y,q06peHv|;|

« OsHakomMmneHue c CblpbeBOI7I 0a3ol U OCHOBHbIMU mMeTogamMn MHOFOTOHHaXXHOro npoMbILUNIEHHOIo nony4vyeHuna
OpraHNYecKnx BELLECTB

* lMpuobpeTeHne npakTUYECKMX HABLIKOB peanusaumyM BaXHEMLWWX METOAO0B CMHTE3a U WUccneaoBaHWMsi CBOWCTB
HeopraHM4eCcKnx, OpraHN4eCcKnx BeLLecTs

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, Npy U3y4YeHUN OUCLUMNIIUH:

MprmeHeHne NPoaYKTOB OCHOBHOMO U HEPTEXMMUNYECKOTO CUHTE3A

MpoMbIWwneHHasn 3KonorMs NPeanpuaTUA HEOPraHMYECKOro U OpraHMYEeCKoOro CMHTe3a
CuncTembl ynpaBneHus 1 aBToMaTu3aumnm XMMUKO-TEXHOSOrMYECKUX NMPOLLECCOB
Jkonorunyeckue npobnemMsl NPOM3BOACTB OPraHUYECKNX Y HEOPraHWYECKUX BELLIECTB
TeopeTnyeckne OCHOBbI TEXHOMNOMMU OPraHUYEeCKNX 1 HEOPraHMYECKUX BELLECTB
XvmMmnsi nonnumepos

XvmMmuns pactesopuTenen

Mpouecchl 1 annapaTbl XMMUYECKOW TEXHONOMK

CwuHTEe3 KpacuTenemn n opraHM4YecKknx NUrMeHToB

CwHTE3, CBOMCTBA U NPUMEHEHNE NOBEPXHOCTHO-aKTUBHbIX BELLLECTB
PU3NKO-XMMUYECKME METOAbI MHTEHCUUKALMN TEXHONOrMYECKMUX NPOLECCOB
KonnongHas xumusa

MeToabl uccrnegoBaHns 06 bEKTOB HEOPraHMYECKOro CMHTE3a

MeTogabl uccrnegoBaHns 06 LEKTOB OPraHNYeCcKOro CMHTE3a

Okonorus

O6was n HeopraHuyeckast XuMunsi

OpraHuyeckas Xmmms

AHanuTnyeckas XMMmus U pr3nKo-XxMMmnyeckne MeToAbl aHannaa

Obwasa xummnyeckas TeXHOMorms

2 KOMMNMETEHUUU OBYYAIOLWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHBI

MNK-5: Cnoco6eH paspabaTbiBaTb U COBEPLIEHCTBOBATL TEXHONOMMM NPOU3BOACTBA NPOAYKLMM B o6nacTtu
XUMMUYECKOM TEXHOMOrMN OpraHNYeCKMX N HeopraHUYeCKux BelLecTB

3HaTb: TpeboBaHMS K UCXOOHOMY ChIpbl0 U BCMOMOraTesibHbIM MaTepuanam B XMMWUYECKOW TEXHOMOrMKM OpraHUYeckux u
HeopraHWYeckUx BELLECTB, OCHOBHbIE TeXHOMOrMyeckme NpoLecchl U XxapakTepUCTUKM rOTOBOWM NPOAYKUMKU, MEPONPUATUAS Mo
oxpaHe Tpyaa W NpoMbILWeHHon 6e3onacHocTu

YmMmeTb: OopraHum3oBbiBaTb  MeponpuatTna No  yCOBEpLUEHCTBOBAHUIO  TeXHOJNTONMYeCKUX  npoueccoB OCHOBHOIoO U
HerTeXI/IMVIHeCKOFO CUHTE3a, CUHTEe3a HeopraH4YeCcKnx BeLeCcTB pa3HbIX KIilaccoB

Bnapetb: HaBbikamu aHanuaa HayHHO-TeXHI/I‘-IeCKOIZ mmpopmaumm B 06nactTu XMMWYECKON TexXHomorum OpraHn4eckux wu
HeopraHn4yecknx BeLwecTB, MNpoBeAeHUA 3IKCrnepumMeHTa Nno CUHTEe3y, O4YUCTKE WU I/IﬂeHTI/IqDI/IKaLI,I/II/I OpraHn4eckmnx wu
HeopraHn4ecKkunx BeLlectB




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

KoHTakTHasa pabota

o &
= NHHoBaU,. dopma
HaumeHoBaHue 1 coaepxxaHue pasnenos, 5o CP H P
o s 9 <| ek Mp. J1ab. hopmbl TeKyLLero
TEeM 1 y4eOHbIX 3aHATUI 3 S® (4achbl) o
8 = 77| (acwl) | (vacel) | (4ackl) 3aHATUIN | KOHTPONs

Pazgen 1. O6wwwme BONpoOChbl XMMUYECKOM
TEXHOSOrMM OpraHN4YecknX BeLLLECTB

Tema 1. cTOYHMKM Cbipbs AN NpoM3BoACTBa
opraHunyeckux BellecTB. CoctaB HedTU U
npupogHoro raza. OCHOBHble CBOWCTBA
HedpTenpoaykToB, TpebOBaHUS K MICXOLHOMY
ChIpblO.

w y 1 2 4 8
JTabopaTopHas paboTa: "OcHOBHble CBONCTBA
HedTn. OnpegeneHme KUCNOTHOrO U MOAHOTO
yucna Hedprenpogykra."
MpakTnyeckoe 3aHsiTue: "OCHOBHbIE
cBowcTBa HedpTH".

Tema 2. BaxHenwme npoaykTel OCHOBHOTO
opraHu4yeckoro cuHTesa. MoHomephbl 1 gpyrue nT
ncxogHble BeLecTBa Ans nonyyeHms
nonumepos. MNnactudurkaTopsl.
CuHTeTM4eckue moroLwme cpeacTea m 1 8
NMOBEPXHOCTHO-aKTMBHbIE BELLECTBA.

CuHTeTM4eckue TonnnBa n cCMasoyHble
mMacrna. PactBoputenu n areHTbl 3KCTpaKuum.
Mectuumabl n xummnyeckne cpeacTaa 3awmuThbl
pacTeHuN.

Tema 3. lNepcnekTuBHbIE HaNpaBeHns
pasBUTUS TEXHOSOMMIA OPraHNYECcKoro un
HeTexnmuyeckoro cuHTesa. Meponpuatus
Mo oxpaHe Tpyaa v oKpyxXaroLwen cpeibl B
XUMUYECKON TEXHONOMMN OpraHUYeCcKnx 6
BeLecTB. MpunHUMNbI «3eneHon Xxummum».

Pasgen 2. lNpouecchl nnponuaa

Tema 4. OcHOBHbIe rpynnbl Cblpbs AMS
NPOMBbILLIIEHHOCTU OPraHNYeCcKoro CMHTE3a.
O6Lwan xapakrepu1cTmka cnocobos
nonyyYeHns Kaxgon rpynnel. TpeboBaHus k
NCXOOHOMY CbIPbO KaXaow rpynnbl
MpakTuyeckoe 3aHsaTUE: OCHOBHbIE PyNMbl
Cblpbs AN NPOMBILLIEHHOCTU OPraHUYeCcKoro
CUHTe3a

Tema 5. MNMpombiwneHHbIe cnocoobl
nonydexus napacgpuHos (CH4 — C40).
JlabopaTopHas paboTa: "®pakumoHHas
neperoHka Hedtun." n,o

Tema 6. MNMpombineHHbIe CnOcoObI
nony4dexusi oneguHos (C2H4, C3H6, C4H8).

Tema 7. NMpon3BoacTBO aTUSEHA U
nponuneHa NUponn3oM yrrnesogopoaoB

Tema 8. MNMpombilneHHbIe cnocoobl
nony4YyeHns apoMaTU4ECKNX yrneBogopOaoB
(6eH3on, Tonyon, kcunonel, HadTanuH). > > 4
MpakTnyeckoe 3aHaTHE: "[NpOMbILLNEHHbIE
cnocobbl NoNy4YeHUss apomaTuyecKmx
yrneesogoponos."

Tema 9. MNMpombiwneHHbIe CnOcoObI > 3
nonyyeHus aLeTuneHa




Tema 10. MNMpombiwneHHble cnocobbl
nonyyeHnst okcuaa yrnepoga u cuHTes-rasa
(cmeck CO n H2). JlabopaTtopHas pabora:
"Tekywnm KoHTponb no teme: "Hedptb.""

Pasgen 3. OcHoBHbIE npoLecchl
OopraHM4yeckoro cumHTesa: rmgponums,
ankunuposaHune

ra

Tema 11. lNMpoueccobl rmagponusa, rmgpaTtauuu,
aerngparaumm, atepudukauum n
aMnaupoBaHus.

KncnoTHo-0CHOBHbIN kaTanua. BnusaHne
KaTanusaTtopa Ha KMHeTUYEeCKMe napameTpbl
peakuun. Peakunn rmugpataumm. CuHTes
cnupToB n3 onecurHoB. CepHOKMCNOTHAs 1
npsamasi rugpartaums oneguHoB.
XapakrepucTvka Npon3BoAcTBa aTaHonMa,
TpeboBaHMsI K UCXOAHOMY ChIPbIO.
Jervgpataums MOHOMOEKyNapHas,
BumonekynspHas. 'maponus
XIIOPOpPraHM4yecknx coeanHeHui. MNonyyeHune
OKMCel ankeHoB (3MOKCMO0B) peakumen
3aNMMMHUpoBaHus. NMpon3BoaCcTBO CNUPTOB U
eHONoB B NpoLiecce LWeNno4yHoro rmagponmnsa
(TexHonorusa npouecca). Atepucukaums
(mony4deHune cnoxHbix 3OUPOB).
AumMnmMpoBaHne cnUpToB N PEHONOB C
NCNONb30BaHUEM Pa3NUYHbIX aLUIIMPYHOLLNX
areHToB. [MaponM3 CroXHbIX 3¢oUpPoB U
peakumu aLmnbHoOro nepeHoca. Peakunm
dochopunupoBaHus. Peakumm
aMManpoBaHus. XapakTepucTuka npoLLeccos
Jervgparaumm ammaoB v rugpataumm
HUTpUNOB. 'Maponn3 ammMaos.
MpakTnyeckoe 3aHaTHE: "MNpoLuecchl
rmgponusa, rmgpartaumm, atepmdpumkaymmn”

Tema 12. MNMpouecchl ankunmpoBaHus.
Knaccudmkauusa npoLeccoB ankunmpoBaHus.
ANKUNUpYyoLLne areHTbl KaTanuaaTopsl.
AnkunuposaHue n3obyrtaHa byTuneHamu.
TexHonorvs ankunmpoBaH1s apoMaTUYECKNX
coeguHeHun. TexHonornyeckasa cxema
Npon3BOACTBa 3TUIM- U n3onponunbeHsona.
AnKunupoBaHue No aTomMam KUCropoaa,
cepsbl u asota (O-, S-, N-ankunupoBaHue).
OKCHaTUNUpPOBaHWE U OpYrMe CUHTE3bI Ha
OCHOBE QO-OKCMAOB. TEexXHONorusi CUHTE30B U3
0-OKCWO0B, XapaKTepucTuka nosydaemMbix
NPOAOYKTOB. XapakTepucTUKa HEMOHOTEHHbIX
NOBEPXHOCTHO-aKTUBHLIX BELLECTB.
TexHonornyeckasi cxema nNpov3BoacTBa
rMUKonen.

JlabopaTopHas pabota: "lMony4yeHune
CINOXHbIX 3npoB."

MpakTnyeckoe 3aHaTuHe: "lNpouecchl
ankunuposaHuns"

Pasgen 4. OcHOBHbIE NpoLecchl
OpPraHN4ecKkoro CMHTe3a: cynbgupoBaHue,
HUTpOBaHUe

ra

(ON]




Tema 13. lNpoueccol cynbdaTtupoBaHmsa 1
CynbMpoOBaHUs

CynbaTtmpoBaHue cnvpToB 1 oneduHOB.
TexHonornyeckune npoLeccol NPoM3BOACTBA
MAB Tuna ankuncynegaToB No peakLmm
cynbdaTMpoBaHusi.

TexHonornyeckas cxema npomssoactea CMC
Ha OCHOBE ankuncynbgaTos.
XapakTepucTuka npoueccoB cynbupoBaHus
Ha npumepax cynbupoBaHus
apomMaTudeckmx coeguHeHunin. Mpumepsbl
NCMNOMb30BaHNs apoOMaTU4ECKNX
cynbokucnot. ObLasa xapakrepuctuka
NpoLEeCcCcoB CyNbdOXITIOPNPOBAHUA U
cynbookucneHus

JlabopaTopHas paboTa: TeKyLnin KOHTPOIb
no Teme "lpouecckl rmaponusa, rmapatauuu,
aervgpartauum, aTepudukauum u
aMmngupoBaHus”.

MpakTuyeckoe 3aHsiTue: MNpouecchl
cynbdaTmpoBaHnsa u cynbupoBaHus

Tema 14. lNMpoueccbl HUTPOBAHUS.
HuTpoBaHne apomaTuU4ecknx cCoeanHeHnn.
HuTtposaHue napadwuHoB. CuHTE3
HUTPO3(NpPOB. MNpUMeHeHNE HUTPOIUPOB
Lennionosbl.

TexHonorus npowecca HATPOBaHKS.
TexHonornyeckas cxema HUTPOBaHMSA
nponaHa

JlabopaTopHas pabota: "lMpoueccol
HUTpoOBaHKUA."

MpakTnyeckoe 3aHaTue: "MNpoueccol
HUTpoOBaHUSA."

Pasgen 5. OcHoBHbIe NpoLuecchl
OpraHn4yeckoro cnHTe3a: OKucrieHue,
ranoreHMpoBaHue

ra

Tema 15. lNpouecchl OKUCNEHNS U
BOCCTaHOBIIEHMS

OkucnutenbHble peareHTbl. PagvkansHo-
uenHoe okucneHme. KymonbHbIn cnocob
nonyyeHus ceHona n aueToHa.
BoccraHoBneHue (rmgpvpoBaHue).
MppupoaHue no C=C n C=C cBasam.
KaTanus, ycnosusa peakummn
JlabopaTtopHas paboTa: ManoreHMpoBaHue.
Tekywnit KOHTPONb No Teme: HUTpoBaHue.
CynbdupoBaHue.

MpakTnyeckoe 3aHaTue: MNMpouecchl
oKuncneHus

ra




Tema 16. NMpoLecchl ranoreHnpoBaHns
MexaHu3m v npouecc pagmkanbHO-LENHOro
XJIOpMpoBaHust. XnopupoBaHue npeaesnbHbIX
yrneBogopoaoB. XnopvposaHue
HenpeaenbHbIX YyrneBogopoaos (oneduHoB).
TexHonorus xmakogasHoro xJoprMpoBaHusl.
TexHonorusa ra3aogasHoro XnopmpoBaHus.
OcobeHHOCTM MOHHO-KaTanUTU4ECKOro
ranoreHnpoBaHus. XapakTepucTuka
rmgporanoreHuposaHus no C=C cBaAsw.
TexHonorusa Nnpor3BoAcTBa BUHUNXIopraa 13
auetuneHa. Cneunduka xropnpoBaHus
apomMaTU4eCKNX CoeauHEHUI B SA4pO0.
TexHonorus cnHTesa BUHMINIXnopuaa u3
aTuneHa. XapakrepucTuka npoLeccos
OKCUXNOpUpPOBaHUS. NpOMBbILLINEHHO BaXHble
coeaiHeH s, Nony4yaemMblie
rarioreHMpoBaHMeM.

JlabopaTopHas pabota: 3awuTta
nabopatopHbIx paboT. [lonyck K 3Kk3aMeHy.
MpakTuyeckoe 3aHsiTue: MNpouecchl
ranoreHnpoBaHust

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMmexytodHas attectauus
(Ok3ameH)

34

34

34

87

2,5

24,5

Pasgen 6. BeegeHue B XuMnyeckyto
TEXHOJSTOMMI0 HEOPraHW4YeCKNX BELLeCTB

Tema 17. Cbipbe XumMmn4eckomn
NPOMBILLIIEHHOCTH.

XapakTepucTuka 1 3anacbl Cbipbsi.
MpuHUMNbl o6oraleHns Coipbs.
KomnnekcHoe ncnonb3oBaHue cbipbsa. Boga B
XUMUNYECKON NPOMBbILLIIEHHOCTMU.
[MpoMblLNeHHass BOOoONoAroToBKa.
Okonornyeckue Npobnemsl B NpOM3BOACTBE
HeopraHuyeckmx BellecTs. JlabopaTopHas
paboTta "OnpegeneHne BNaxxHOCTH
HeopraHuyeckux conen". NpakTuyeckoe
3aHaTue "PacyeT MUHepanbHOro 1
XUMUYECKOro coctaBa Cbipbs'".

Tema 18. Jkonormndeckue npobnemol B
Npon3BOACTBE HEOPraHNYECKMX BELLECTB.
JlabopaTopHas pabota "lMepepaboTka oTxoaa
NPoOn3BOACTBa IKCTPaKUMoHHOM dhochopHom
kncnotbl doocdporunca”. MNpakruyeckoe
3aHATMe "PacyeT maTepuanbHoro 6anaHca
KoHBepcumn docdormnnca”.

10

mn

Pasgen 7. TexHONOrust NpOMBbILLSIEHHbBIX ra30B
1 CBSAA3aHHOro a3oTa

ra

Tema 19. Mpon3BoacTBO NPOMbILLIIEHHbLIX
rasos.

Mpon3BoACTBO a30Ta, KMCropoaa U peakmx
ra3oB METOAOM MybOKOro oxnaxageHust
BO3ayxa. [MpoMbILLNEHHbIE CNOCOOI
nony4veHus sogopoaa. lNpounssoacTeo
BOAOpOAa 1 a30TOBOAOPOAHOM CMecu
MEeTOAOM rnyboKOoro oxnaxgeHnsi KOKCOBOro
rasa.

nn

0.N




Tema 20. MNMpomnsBoacTBo ammuaka. CBoncTBa
n npyMeHeHne ammmnaka. Metoabl dukcauum
aTtmocdepHoro asoTa. [1ponsBoacTBO
a30TOBOAOPOAHOM CMECU AfIA CMHTEe3a
ammumaka. O4ncTKa NpupogHoro rasa oT
cepol. MapoBas n napoBo3ayLLHas KOHBEPCUS
npupoaHoro rasa. Naposasi KOHBeEPCUS
okcuga yrnepoga (). OumcTka
a30TOBOAOPOAHOM CMECU OT OKcuaa
yrnepoga (V) pactBopamu
MOHO3TaHonamMuHa, kapboHaTa Kanusi.
ToHKasi 04NCTKa KOHBEPTUPOBAHHOIO rasa oT
okcuaos yrnepoga. lNpaktuyeckoe 3aHsaTme
"PacyeT KONM4eCTBEHHbIX XapaKTEPUCTUK
npouecca KOHBEPCHM NPUPOAHOro rasa"”.

Tema 21. CuHTe3 ammmnaka. PaBHoBecue
peakuuu cnHTesa ammmnaka. Kunetumka un
KaTannsaTopbl CUHTE3a aMMKnaKa.
O6opynoBaHMe cMHTE3a amMumaka.
TexHonornyeckas cxema CMHTE3a aMmMuaka.
OHEepProTexHONorM4ecknii NPUHLbIN
NMOCTPOEHMUSI CXEMbI MPOM3BOACTBA aMMMaKa.
JlabopaTopHas paboTa "AMMuak: nonyveHue,
CBOMCTBA, KONMMYECTBEHHbIN aHanna".

Tema 22. MNMpon3BoacTBO a30THOW KUCNOTbI.
CBowicTBa ¥ MPUMEHEHNE a30THOM KUCHMOTbI.
KoHTakTHOEe OKMCneHne ammuaka.
KaTtanusatopbl okMcneHns ammmnaka.
TemnepaTtypHbie YCNOBUSI OKUCTIEHUS
aMmmmnaka. OnTumanbHoe coaepxaHue
aMMmaka B amMMadHO-BO3AYLLIHOM CMECH.
"lomoreHHoe okucneHune okcnaa asota (Il) B
okcug asoTa (V) nornoweHms nx BoJowN.
MepepaboTka OKCMAOB a3oTa B a30THYIO
kncnoty. OuncTka XBOCTOBbIX ra30B.
Mpon3BoACTBO HEKOHLIEHTPUPOBAHHOM U
KOHUEHTPUPOBAHHOW a30THOW KUCNOThI.
[Mpon3BoACTBO a30THOW KUCMNOThI B Mia3mMe.
MpakTnyeckoe 3aHaTUe "MaTtepuanbHbIn
BanaHc nonyyYeHns a3oTHOW KMCNOThI
OoKUCneHnem ammuaka".

Paspen 8. TexHonorusi Kucnot

Tema 23. NMpon3BoacTBO CEPHOMN KNCAOTHI.
CsowicTBa 1 NPUMEHEHUE CEPHON KUCIOTHI.
Cnocobbl NpoM3BOACTBA CEPHON KUCMOTI.
Cbipbe Ons NpoM3BoACTBa CEPHOM KUCHOTbI.
CepHbii konvenaH. Cepa. Npoune Bnapl
cblpbs. [lonyyeHne cepHUCTOro rasa.
OuucTka cepHuUcToro rasa. KoHtaktHoe
OKMCneHmne cepHucToro rasa. Abcopbuus
cepHoro aHrngpuga. Cxema OK-OA.
Wcnonb3oBaHue Tenna B Npou3BOACTBE
cepHon KncnoTol. [pakTnyeckoe 3aHATUE
"Pac4yeT OCHOBHbIX KOSIMYECTBEHHbIX
XapaKTepUCTHK npouecca obxunra cepHoro
KanyegaHa".
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Tema 24. MNMponssoactso octopHOM
kucnotbl. CBonctBa cdocdopa n ero
coeguHeHun. NpumeHeHne goccopa n
docdartoB. PocdaTHOE Cbipbe M METOALI €0
nepepabdoTku. MNMpounssoacTeo docdopa n
TepMuyeckon ocopHon KucnoTel. Pusmko-
XMUMUYECKME OCHOBbI 3IEKTPOXMMUNYECKOTO
cnocoba nonyyeHusa gocdopa.
TexHonoruyeckasi cxema 1 annapartypa ans
npon3BoACTBa XenTtoro gocdopa.
MponssoacTBo TepMmnyeckomn poctopHon
KMCcnoTbl. [1pon3BOACTBO SKCTPAKLMOHHOM
dochopHOn KNCROThl. PUBNKO-XNMUYECKME
OCHOBBbI Pa3noXeHnsa NpUPOaHbIX hoctaToB
cepHou kncnotor. OnNTMManbHble YCITOBKSA
CEPHOKUCITOTHOM aKcTpakuun. MNonyyeHne
AKCTPaKLMOHHOM (hOCHOPHON KMCAOTI
aurngpatHelM cnocobowm. MNMonyyeHne
3KCTPaKUNOHHON OOCOPHOMN KACIOThI
nonyrmapaTHbIM 1 NonyrugpaTHo-
avrvapaTHbiM cnocobamu.
KoHueHTprpoBaHue 3KCTPaKUMOHHOM
docdopHom kucnoThl.JlTabopaTtopHas paboTta
"MonyyeHne aKCTpakuMoHHON hocdopHON
Kncnotol".

MpakTuyeckoe 3aHsaTUE "Pacyet
MaTepuanbHoro 1 Tennosoro 6anaHca
NosTy4eHns1 AKCTPaKLMOHHOM hOCHOPHON
Kncnotol".

Tema 25. Mpom3BoACTBO CONAHOM KUCMOThI.
CBoMcTBa U NPUMEHEHME CONSIHON KACIOTHI.
Cnocobbl Npon3BOACTBA CONAHON KUCMOTHI.
lMponsBoACcTBO XNIOPOBOAOPOAA CyrbdaTHbIM
MeToaoM. TeopeTnyeckme OCHOBbI CUHTE3a
xnoposogopoga. O6opyaoBaHue cuHTesa
xnoposogopoaa. AbrasHblin XSIOpOBOAOPOA.
Abcopbuusa xnoposogopoaa. JlabopaTtopHas
pabota "lNony4yeHne 1 cBoNCTBa
ranoreHosofopoaos”.

Pasgen 9. CogoBoe npon3BoCTBO

Tema 26. NMpon3BoACTBO KayCTUYECKON cofbl.
CsowicTBa 1 NPUMEHEHNE KayCTUYECKOMN
COfbl. U3BECTKOBbIN CNOCO6 Nony4yeHns
KaycTu4eckom coabl. PrU3nKo-xnmmyeckme
OCHOBBI MpoLiecca kaycTudukauumn.
OCHOBHbIE Onepauumn TEXHOOMMYECKOro
npouecca. PeppuTHLIN cNocod nonyvyeHust
KayCTU4eCKOM coabl. DNEKTPOXUMUYECKIIA
cnocob NonyyYeHus KaycTu4eckon coabl.
TeopeTnyeckmne OCHOBbI 3M1EKTpONn3a.
TexHonorns anekTpOXMMNUYECKOro nostyyeHust
KaycTuyeckon cogpl. llabopaTopHas paboTta
"Kayctudumkaums cogoBoro pacteopa”.
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Tema 27. Mpon3BoaCTBO KanbLUHUPOBAHHOM
cofbl.

CyLHOCTb aMMMaYyHoro crnocoba
NPOW3BOACTBA KaNbLMHUPOBAHHON COAbl.
TeopeTnyeckne OCHOBbLI MpoLecca obxura
KapOOoHaTHOro CbIpbs; CXeMa nony4yeHus
okcupga yrnepoga (1V); pexum paboThl
N3BECTKOBbIX NeYyen. MNonyyeHne n oumcTka
paccona. AMMOHM3auumsa paccona,
TeopeTU4eCcKme OCHOBbI, TEXHONOrM4yeckas
cxema, pexum paboTbl abCOpOLMOHHBIX
baweH. KapboHn3auusa amMOHU3NPOBAHHOTO
paccona: TeopeTu4eckne OCHOBbI MpoLecca,
TeXHomnormyeckas cxema; yCTpomMcTBO
KapOOHM3aLNOHHbBIX KOJTOHH.
TexHONOrM4YeCcKNn pexxmm cTaHumnm
dunbTpaumm. KanbumHMpoBaHme Cbiporo
rmgpokapboHaTa HaTpus: TeopeTnyeckue
OCHOBbI; TEXHOJIOIMYECKas CXema; PEXUM
paboTbl kanbumHaTopa. PereHepauus
aMMuMaka: TeopeTnYecKkne OCHOBbI MpoLLecca;
TEXHOMormyeckasl cxema; pexum paboTbl
CTaHUUM OUCTUNNALNN.

Pasgen 10. TexHonorms ¢ocgopHbIX 1
KOMMIEKCHbIX YA0OpeHun.

Tema 28. MunHepanbHble yaobpeHus, Buasbl,
CBOWCTBA, MPpUMEHeHne. SNemMeHTbl MUTaHnA
pacteHun. MukpoynobpeHus. docopHble
yAo0OpeHusi, OCHOBHbIE BUAbI,
xapaktepucTuka. docoputHasa Myka,
TpeboBaHMsA K HEN N MeToAbl MPON3BOACTBA.
lMpocTon cynepdocdart, TeXHonormyeckas
CcXema ero npousBoAcTBa. TexHonormyeckas
cxema npousBoacTea ABOMHOIO
cynepdgocdarta. lNpakTnyeckoe 3aHdaTuHe:
"PacyeT cogepXaHna nutaTenbHbIX BelecTB
B MVHeparbHbIX yao0peHusx".

Tema 29. docdhopconepxalime
KoMMrekcHble yaobpeHus. duanko-
XUMMYECKME OCHOBbI NonyyYeHus gpoccatoB
aMMOHUs. TexHonornyeckue cxembl
nonyyeHus ammodpoca, Anammodoca u
cynboammodpoca. NponsBoacTBO HUTpaATa
Kanus. [NpakTuyeckoe 3aHATUE

"PacyeTt maTtepuanbHOro 1 TensioBoro
fanaHca nony4eHus ammodgoca".
JlabopaTopHbie paboTbl "TonyyeHne
ammodgpoca”, "CuHres
LiMHKaMMOoHundocdara”.

Tema 30. Bugpl, cBONCTBa U

npUMeHeHNe KOPMOBbIX dhoccaToB.
[Mpon3BoACTBO KOPMOBOIO MpeuunuTaTa 13
3KCTPaKLUMOHHON GOCHOPHOMN KNCIOThI.

Paspgen 11. TexHonorust KannmHbIX N a30THbIX
yaobpeHui

0.n




Tema 31. XapakTepuctmka OCHOBHbIX BUOOB
a30THbIX yaobpenuin. Mpon3BoacTBO
cynbata aMMOHMSA U3 KOKCOBOTO rasa, runca
N CUHTEeTUYECKOro aMmmumnaka. drsmnko-
XUMUYEeCKMe OCHOBbI MPON3BOACTBA
aMMMaYHOWN CeNUTPbI HENTpanuaaumen
a30THOW KUCMOTbl aMMUAKOM.
TexHonornyeckasi cxema NpovM3BoACTBa
aMMMaYHON CEnUTPbI HEWTpanu3auuen
a30THOW KUCNOTbl aMMuakoM. [NonyyeHne
aMMMaYHOWN CENUTPbI KOHBEPCUEN HUTpaTa
Kanbumsi. PU3MKo-XMMmUYEeCKMe OCHOBBI
cuHTe3a kapbamuga. MNMpuHumnuanesHble
CcXeMbl NpOn3BOACTBA kapbamuaa.
JlabopaTopHas pabota "lNonyyeHue
cynbgaTta aMMoHMA".

Tema 32. Cbipbe AN npon3BoACTBa
KanunHblx yaobpeHuin, cnocobbl ero obsium.
XapaKTepucTrKka OCHOBHbIX BUAOB KaNMMHbIX
yaobpenuii. OCHOBHbIE METOAbI
Npon3BOACTBA Xflopuaa Kanus.
TexHonornyeckas cxema Npov3BOACTBa
Xxnopvaa Kanusi ranypruyeckum MeToaoM.
OcHoBHble MeTOAbI MPOU3BOACTBA CynbdaTta
kanus. JlabopaTopHas paboTta "lNony4yeHne
XITOPUOOB Kamnus U HaTpuUs ranypruyecknv
meTogom."

JlabopaTopHas paboTta "OnpeneneHue kanus
B Cbipb€ U MPOAYKTax KanumHbIX NPOU3BOACTB
KOBanbTHUTPUTHBIM MeToA0M."

Wtoro B cemecTpe (Ha kypce anga 3A0) 32 32 32 126

KOHch'IbTaLI,VII/I N NpoOMeXyTo4YHad atrectauma

(Ok3ameH, KypcoBow npoekT) 55 24,5

Bcero koHTakTHasa pa6oTta n CP no

AucuUnInHe 206 262

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3apgaum KypcoBoi pa6oTbl (npoekTa): Llenbto BbINOMHEHNS KypCOBOIO NpoekTa SIBMsSieTCs 3akpenneHne
N pacluMpeHne TeoPETUYECKMX 3HAHUIA U NPAKTUYECKNX HABbIKOB PeLUEHNs MHXEHEpPHbIX 3aaa4 y obyyatoLlerocs B o6rnactu
NPOEKTUPOBaHMS NPEATNPUATUIA OPraHNYEeCKOro M HEOPraHMYEeCcKoro CUHTesa.

3afavelt KypCoBOro NPOEKTUPOBAHUA ABMSETCS PELLUEHUE KOMMNIIeKCa BONPOCOB, OTHOCSALLMUXCS K TEXHOMOMMH,
opraHusauum 1 NnaHMpoBaHuto B 0611acTy OCHOB NPOEKTUPOBAHUS NPeanpuUsiTUiA OpraHUYeCcKoro U HEOPraHNYEeCcKoro CMHTE3a,
B TOM YMCIEe CBSA3AHHbIX C 9KOMOrMYeckol 6e30MacHOCTLI0 NPOM3BOACTEA.

4.2 TemaTuKa KypcoBoi pa6oTbl (npoekTa): HanpaeneHa Ha pacCMOTPEHME COBPEMEHHOIO YPOBHS Pa3BUTUS
TEXHUYECKOMN N TEXHONOrM4Yeckorn 6asbl COBPEMEHHOrO 060PYA0BaHUSA U NPEANPUATUIA OPraHUYEeCKOro N HEOPraHMYECKoro
CUHTE3a, a Takke Ha oBrageHne 3HaHUAMW, NO3BOMAIOLWNMN CTYOEeHTaM YCNeLwwHOo aaanTMpoBaTbCs K MPUMEHEHUIO
npodeccnoHarbHbIX HABbIKOB B YCITOBUSX peanibHOro XMMU4eCcKoro Nnpon3BoacTBa.

CTyOeHT BbINOSHSAET O4HO U3 MpeasioKeHHbIX 3a4aHun.

3agaHve 1. BbiNONHUTL NPOEKT peakTOPHOro y3na Ans noflyvYeHns 3a4aHHOro COeAMHEHUS.

3apgaHuve 2. BbINONHUTL NPOEKT YCTAaHOBKM NOMy4YEeHUS 3a,aHHOMO COeANHEHUS.

3apgaHuve 3. BbINONHUTL NPOEKT y4YacTKa CMHTE3a 3a4aHHOr0 COeAMHEHNS.

3agaHve 4. BeinonHUTbL NPOEKT Lexa Ans NpoM3BOACTBa 3a4aHHOro COeaUHEHNS.

4.3 Tpe6oBaHuA K BbINONHEHUIO U NMPeACTaBlIEHUIO pe3ysibTaTOB KypcoBOM paboThbl (NMpoekTa):

KypcoBon npoekT npeactaBnsieTcs B BUAE MOACHUTENbHOW 3anuckuM, OGOPMITIEHHOW B COOTBETCTBUM C
"ocynapCcTBEHHbIM CTaHO4APTOM, B CLUMTOM BUAE, Ha

ogHon ctopoHe nucta A4 pasmepom 210x297 MM M B 3NEKTPOHHOM BapuaHTe Ha aucke DWD. CrpykTypa
MOSICHUTENBHOM 3aMnMCKU [OIMKHA COOTBETCTBOBATb CTaHOApTy W coAaepXaTb TUTYIMbHbIA NAUCT, 3adaHue, peduepar,
ornaerieHve, BBEOEHME, OCHOBHYID 4acTb, COAEepXallyl pasgenbl, nogpasgenbl, 3akitodeHue (BbiBOAbl), CMMCOK
MCNONb30BaHHbIX NMTEPATYPHbLIX MCTOUYHMKOB. ['padmyeckasn YacTb BbINOMHAETCS B BUAE NPUNOXeHUsa Ha Oymare coopmarta



A4 1 BKMOYaET CXeMbl TEXHOMOrMYECKNX npoLeccos, YepTex O60pyﬂ,0BaHMﬂ, CXeMy XMMn4ecKoro peakrtopa (yCTaHaBﬂI/IBaeTCﬂ

3agaHuem).

5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepmeB U CUCTEMbI OLLeHUBaHUSA pe3ynbTaToB 00y4YeHUs
5.1.1 NokasaTenu oueHNBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
Moka3aTtenu oueHnBaHns pesynbTaToB 0byvyeHus
KOMMNEeTEeHUUN cpeacTea

OnuckiBaeT TpeboBaHNS K UCXOAHOMY CbIPbO 1 BCMOMOraTebHbIM
MaTepuanam ans KOHKPETHbIX TEXHOMNOMMYECKNX NPOLLECCOB, JaeT
XapakTePUCTUKY rOTOBOM NPOAYKLNN. Bonpock! ANt YCTHOrO
Mpegnaraet MeponpuATMA NO OXpaHe Tpyaa v NPOMbILLSIEHHON coBecenosaHs
©e3onacHoCTW, NPUBOAUT NPUMEPbLI COBEPLLUEHCTBOBAHNS

MK-5 MpakTnko-opueHTUpOoBaHHbIE
TEXHOMOrM4YEeCKMX NPOLECCOB CUHTE3a OPraHMYEeCKMUX 1 HEOpraHMYeCcKnX 3apaHs
BELLECTB pasfnyHbIX KIaccos. KypcoBoit npoexT
Ha ocHoBe aHanmaa Hay4YHO-TEXHMYECKOM MHpopMaLumm fenaeT Boibop y
onTUManbHOro MeToda CUHTe3a, npeanaraeT MeToAbl OYUCTKM 1
naeHTnUKaLmMm NoyYeHHbIX NPU CUHTE3€e BELLECTB

5.1.2 Cuctema n KpuTEPUN OLLEHUBAHUSA

LLikana oueHnBaHuA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

IMonHbIN, ncYepnbiBaOLWUN OTBET, ABHO
OEeMOHCTpUpYoLLMIA rNyboKoe NOHUMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaemMou obnacTtu, ymeHve
NCNonb3oBaTb TEOPETUYECKME 3HAHMSA AN
peLLeHNss NPaKTUYECKMX 3a4au.

B kypcoBou paboTe obyyatowwmiics
OEMOHCTPUPYET NOHUMaHUE yCNoBUA CUHTE3a,
BblIGOpa HYXXHbIX peareHTOB U KaTanM3aTopos,
3HaHWE OCHOBHbIX CTaAMN XMMNYECKNX
npeBpaLLeHNiA, NMULLET CXEMbI peakuun,
obocHoBbIBaeT BbI6op 06opyaoBaHus B
COOTBETCTBUM C 3agaHneM.

4 (xopoLwuo)

OTBET NONHBIN N NPaBUIbHBbIN,
OCHOBaHHbIN Ha NpopaboTke Bcex
0b65a3aTenbHbIX UCTOYHMKOB UHGOPMaLUN.
Moaxopn kK maTepuany OTBETCTBEHHbIN, HO
JonylueHsbl B oTBeTax HebonbLume
MOrPELUHOCTU, KOTOPbIE YCTPAHAKTCS
TONbKO B pe3ynbTaTte cobeceoBaHus.
MpucyTcTBYIOT HEGOoNbLUME Npobensl B
3HAHWAX UMW HECYLLIEeCTBEHHbIE OLINBKN

[eMoHCTpUpyeT AOCTAaTOYHOE NMOHMMaHWe
YCMOBUI CUHTE3a, BbIGUPAET HyXKHbIe
peareHTbl, 060pyOBaHNE U YCIOBUS CUHTE3a,
Mpu HanMcaHuM cxem peakuuii gonyckaet
He3HaunTenbHble MOrPEeLIHOCTU U
HecyLLEeCTBEHHbIE OLLMOKN.

3 (yooBneTBOpuUTENbHO)

[leMoHcTprpyeT NoHMMaHune npegmeTa B
Luenom npu HenosnHbIX, cnabo
aprymMmeHTMpoBaHHbIX OTBETax.
MpWCyTCTBYIOT HETOYHOCTM B OTBETAX,
npoGenbl B 3HAHUSIX MO HEKOTOPLIM TEMaM,
CYLLECTBEHHbIE OLINGKKN, KOTOpble MOryT
ObITb HaVI,EleHbI M YaCTUYHO yCTpaHeHbI B
pesynbTaTe cobecenoBanus. [pu
NMOHMMaHUM CyLLHOCTK nNpegmMeTa B LeJyioM —
npo6enbl B 3HaHWSAX Cpa3sy Mo HECKONbKUM
TEMaM, CyLLeCTBEHHbIE OLUMOKY,
yCTpaHeHMWe KOTOpbIX B pe3ysnbTaTte
cobecenoBaHus 3aTpyaHEHO.

Ob6yyatowuinca 4EMOHCTPUPYET focTaTouHoe
NOHWMaHWe YCIoBUIA CUMHTE3a, HO He BnageeT
HaBblkaMW aHanM3a NPOMEXYTOYHbLIX CTafMiA.
MpKn HanMcaHW cxem peakumii 1 0B bACHEHUN
POSIN KaX4oro KOMMOHeHTa JornyckaeTt
He3HauuTenbHbIE NMOrPeLLUHOCTM.

2 (HeyOoBnNEeTBOPUTESNBLHO)

VIMeeT MecTo HernoHVMaHue 3aJaHHOro
BOMpOCa, HECMOCOBHOCTb OTBETUTL Ha
Bonpoc 6e3 NnoMoLu 3K3ameHaTopa.
HesHaHue 3HaunTenbHOM YacTn
NPUHLMNNANbHO BaXXHbIX 371EMEHTOB
ancumnnunHbl. MHorouncrneHHble rpyoble
OLLMOKN.

MonbITKa UCMONb30BaHUS HEpPa3peLLEHHbIX
TEXHUYECKMX YCTPOWUCTB UM NOSNb30BaHUS
NoAcKasKowm Apyroro Yyenoseka (BHE
3aBMCMMOCTM OT YCMELUHOCTU Takomn
NonbITKM).

O6yyatoLmincss 4eMOHCTPUPYET HEMOHUMaHWE
YCIOBUIA CUHTE3a, He BrafeeT HaBblkamu
aHanusa nNpPoMeXyTouHbIX cTaauii. Mpu
HanMUcaHUM cxeM peakuuit U 06 bACHEHUN POV
Ka)kgoro KOMMOHEHTa AoNyckaeT OLWMOKK.




5.2 TunoBble KOHTPOJbHbIe 3aA4aHUSA UM UHble MaTepuarbl, HeO6XoAUMbIe AN OLleHKN 3HaHUW, YMEHUH,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 7

1 MCTOYHUKM ChbIpbs ANS MPOU3BOACTBA OpraHuyveckux BelecTts. CoctaB HedTN U NPUPOLHOro rasa.

2 OcHoBHble cBoMCTBa HepTENPOAYKTOB, TPEOOBAHUS K UCXOAHOMY ChIPbIO
BaxHenLumne npoaykTsl OCHOBHOIO opraHMyeckoro cuHtesa. MoHomepesl. MNnactndukatopbl. CUHTETUYECKME

3 motowme cpeactea. CMHTETUYECKMe Tonnuaea n cMasodHble Macna. Pacteoputenu. MNectuumabl.

4 MepcnekTvBHbIE HanNpaBneHns PasBUTUSA TEXHONOMMIN OPraHUYECcKoro 1 HedhTEXMMUYECKOro CUHTE3a.

5 MeponpusaTusa no oxpaHe Tpyaa v OKpyxarLlen cpefbl B XMMUYECKOW TEXHONOMMM OpraHnYeckmnx BeLLecTB.
MpuyHUMNBI «3eneHon XNMmnm.

6 OcHoOBHbI€e rpynnbl Cbipbs ANS NPOMbILLNIEHHOCTU opraHnyeckoro cuHTesa. ObLwasa xapaktepuctmka cnocobos
nonyyYeHns kaxgou rpynnbl. TpeboBaHWsS K ICXOOHOMY CbIPbIO KaXX4oW rpynmbl

7 MpombiwneHHble cnocobbl nonydeHmsa napadgpuHos (CH4 — C40).

8 MpombiwneHHble cnocobbl nonydeHns onedguHos (C2H4, C3HG6, C4H8).

9 Mpon3BoACTBO aTUMEHa 1 NponusieHa NMPonM3oM yrieBo4opoaoBs

10 lMpombiwneHHble cnocobbl NonyYeHns apoMaTUYecknx yrnesogopoaos (6eH3on, Tonyon, KCMnonsol,
HadTanuA).

11 MpombiLneHHble cNOCOOLI NONyYeHNs aueTuneHa

12 MpomblIwneHHbIe cnocobbl MonyyeHus okcmaa yrnepoga u cuHtes-rasa (cmecb CO n H2)

13 Mpoueccol rmgponusa, rugpatauun, gernapatauum, atTepudukaumm 1 amMmaupoBaHus.
KWUCnoTHO-OCHOBHbIN KaTanua. BrnvsHne katanusaTtopa Ha KWHETUYECKME napameTpbl peakL .

14 Peakunn rmgpataumm. CuHTe3 cnupToB 13 oneduHoB. CepHOKUCNOTHas U NpsAMas rugpataums onedguHos.
XapakTepucTuka Npon3BoACcTBa 3TaHona, TpeboBaHUsi K UCXOAHOMY ChIPbIO.

15 Oerngpataunsi MOHOMOMNEKyNsipHasi, brMonekynsipHas.

16 'maponus xnopopraHn4eckmx coegnmHeHui. MNonyyeHne okncen ankeHoB (3MOKCUAOB) peakumen
ANUMUHUPOBAHUS.

17 Mpon3BoacTBO CNMPTOB M HEHONOB B NpoLecce LLenoYHoro rmaponumaa (TexHonorus npowecca).

18 OTepudukaumsa (nonyyeHmne CnoxHelx acpmpos).

19 AunnunpoBaHue cnMpToB U OEHOSOB C UCMOMb30BaHNEM PAasfUYHbIX aumMnmpyowmnx areHToB. 'maponms
CMNOXHbIX 3(PMPOB 1 peakumm aLmnrbHOro nepeHoca.

20 Peakuumn docdopunmposaHus. Peakumm amugmpoBaHus. XapaktepucTvka npoLeccos gerngparalmm amuaos
W rmgpartauum HUTpUnoB. 'maponus aMmmaos.

21 Knaccudumkaums npoueccoB ankunmpoBaHus. ANKUnvpytowwme areHTbl 1 kaTannsaTopsbl.

22 AnknnunposaHue n3obytaHa byTuneHamum.

23 TexHonorna ankunMpoBaHUa apoMaTUYecKknx coeguHeHun. TexHonornyeckas cxema nponsBoacTaa aTum- u
nsonponunbeHsona.

o XapakTepucTuka npoLeccoB CyrbUpoBaHUS Ha Npumepax CcyrnbgrpoBaHUs apoMaTUYeCKUX CoeanHEeHNNA.
Mpumepbl nCNoNb3oBaHUA apoMaTUYeCKNX CyrbOKUCIOT.

o5 HuTpoBaHMe apomaTmnyecknx coeguHeHuin. HutpoeaHme napaduHoB. TexHonorms npouecca HUTPOBaHMS.
TexHonornyeckas cxema HUTPOBaHUSA NponaHa.

26 CuHTE3 HUTPO3dMpoB. MNMpnumeHeHne HUTPO3MPOB LEMNHONO3bI.

27 Mpouecchl OKUCNEHNS], OKUCTIUTENbHbIE peareHTbl. PagnkanbHo-LenHoe okmucreHne. KymonbHbIl cnocod
nonyyeHus peHona v aueToHa.

28 BocctaHoBneHue (rngpuposanue). Mngpuposanmne no C=C n C=C cBasam. Katanus, ycnosus peakumn.

29 Mpoueccol ranoreHnpoBaHns. MexaHn3m 1 Npouecc paaukanbHO-LENHOro XnopmMpoBaHus. XnopuposaHue
npegenbHbIX YrneBoaopoaoB. XnopupoBaHne HenpeaenbHbIX YrnesoaopoaoB (onedunHoB).

30 TexHonorns xumakogpasHoro xnopnpoBaHus.

31 TexHonorusa razoasHoro xnopMpoBaHus.




Ocob6eHHOCTN MOHHO-KaTaNUTUYECKOTO ranoreHnpoBaHuA. XapaKTepMCTMKa rmgporanoreHmpoBaHua no Cc=C

32 cBA3U. [1POMBILLNEHHO BaXXHbIe COeANHEHNS, MONy4YaeMble rarioreHpoBaHNEM.

33 TexHonorna Npon3BoAcTBa BUHWUMXNOpuaa U3 aueTunena.

34 TexHonorna cuHTesa BUHUNXopyaa u3 aTurnexHa.

35 CurHTe3bl Ha OCHOBE O-OKCMA0B, TEXHOMOMNS, XapakTepucTmka nonyvyaemblx NPOAYKTOB. XapakTepucTuka
HEVWOHOreHHbIX MOBEPXHOCTHO-aKTUBHbIX BELLECTB.

36 TexHonornyeckas cxema Nnpou3BoAcTBa rMMKonen
CynbdaTtupoBaHue cnnptos 1 oneduHoB. TexHonormdeckne npouecchl nponssoactea MNMAB Tuna

37 ankuncynedartoB Mo peakunn cynbdaTupoBaHus.
TexHonornyeckas cxema npomssogctsa CMC Ha ocHoBe ankuncynbgaTos.

38 Knaccudukaumsa MmHepansHOro cbipbs

39 CnekTpockonunyeckme CBOMCTBa MUHEpanoB: uBeT 1 6neck

40 CnekTpockonnyeckme CBOMCTBA MUHEPAnoB: NPO3paYyHOCTb U MIOMUHECLIEHLNS

41 MexaHnyeckne cBOMCTBa MUHEpParoB: TBePAOCTb, YNPYrocTb, AedopManms

42 MexaHnyeckne cBOMCTBA MUHEPAaroB: CNakHOCTb U MIIOTHOCTb

43 OneKkTpu4eckne n MarHuTHble CBOWCTBa MMHEParoB

44 CamopoaHble 3reMeHTbI

45 Cynbduabl (MUpUT, XanbKONUpUT, KNHOBapb, cdapenuT)

46 ranongHble MuHepansb! (ranuT, CUNbBUH, CUNBBUHUT, OIHOOPUT)

47 MuHepanbl-okcuabl (MarHeTUT, reMaTuT, MMMOHUT, KyNpWUT, KBapL,)

48 MuHepanbl-cynbdaTbl (rMnc, aHrmapuT, 6apuT, LENECTUH)

49 MuHepanbl-kapboHaTbl (KanbLuT, MarHe3uT, 4ONIOMUT, ManaxuT)

50 MuHepanbl-cunukaTbl: pa3HoOOpPa3HOCTb CTPYKTYP

51 MwvHepanbHbIN 1 LUMXTOBBIN COCTaB MWHBLI U NOMEBOro LWnaTta

52 MogroToBka pyabl (4pobneHune, rpoxoyeHne, namernbyeHme)

53 O6oralleHune pyabl (OCHOBHbIE NOKasaTenm)

54 dnoTtauns B NOAroTOBKE MUHEPAnNbHOrO ChiPbs A1 XMMUYECKUX MPOU3BOACTB

55 OCHOBHbIe NpoLeCChl MOArOTOBKN TEXHOMOrMYECKOM BoAbI

56 OcHOBHbIe 3Konoruyeckne Npodnembl B NPOM3BOACTBE KACIOT

57 OcHOBHbIe 3Konoruyeckne Npobrembl B NPOM3BOACTBE LLEMNOYHBLIX NPOOYKTOB

58 KpaTkas xapakTepucTuka npomblLLNeHHbIX ra3oB. CxuKeHne rasos

59 Cnocobbl nonyyYeHns asoTa 1 KUCnopoaa U3 Bo3ayxa MeTodoM rry0boKoro oxnaxaeHus

60 Cxema Bo3gyxopasgenuTenbHon yctaHoBku. OuncTka Bo3gyxa

61 OcHOBHble NPOMbILLNEHHbIE CNOCOOLI MoNy4YeHNss BOgopoaa

62 PaspeneHune kokcoBoro rasa

63 OuuncTka rasoB oT cepoBogopoaa

64 asndurkaums Teepgoro Tonnmea

65 AMVHOBas o4MCTKa ra3oB OT ABYOKUCK yrnepoaa

66 MapoBas koHBepcua meTaHa

67 MeToabl O4MCTKM a30TOBOAOPOAHOM CMecu OT okenaos yrnepoga (1) u (1V)

68 AMMMaK, ero CBOMCTBA, XpaHeHMEe, TPAaHCNOPTUPOBaHME

69 TeopeTuyeckne OCHOBbI MPOLIECCA CUHTE3a aMMMaKka

70 BnnsiHne TexHonorn4yecknx napameTpoB Ha NPOLIECC CUHTE3a aMMMaKka

71 KatanusaTtopbl B NpoM3BOACTBE amMMUaka

72 OcHOBHble CTaguu CMHTE3a aMMuaka

73 Mpon3BoACTBO a30THOW KUCNOThl N3 ammuaka. OCHOBHbIE CTaauu npouecca

74 TeopeTnyeckne OCHOBbI OKUCIeHUA amMuaka. KatannsaTopbl OKMcCneHus

75 OkncneHne oKCuAoOB as3oTa U NOrmnoLLeHne ux Bogowm

76 MeTofbl KOHLEHTPUPOBAHUS a30THOM KMCIOTbI

77 MpsiMOI CMHTE3 KOHLEHTPMPOBAHHOW a30THOM KUCMNOTbl. OCOBEHHOCTN NPOTEKAHUS XUMUYECKMX peaKLnii

78 XapaK'[epI/ICTI/IKa CEPHOW KNCMOTbI M Cbipbst AN ee nponssoacTsa. TexHnyeckue TpeboBaHMSA K Ka4ecTBy
CEpPHOW KNCMOTbI, XpaHEHNE U TPaHCNOPTUPOBaHNE CEPHOMN KUCMOTbI

79 TeopeTnyeckne OCHOBbLI NpoLiecca ropeHnst cepocoaepallero cbipbs. OCHOBHbIE annapaThbl Ans obxura
KonyegaHa, cepbl

80 Ouuctka 06XMroBoro rasa ot MK, OT Npumecen As, Se, TymaHa, Briarv B Npon3BOACTBE CEPHON KUCMOTHI

KOHTaKTHbIM METO40M




81 OkncneHne cepHUCTOro aHrmapuaa Ao cepHoro. TeopeTnyeckme OCHOBbI MpoLecca

82 ABcopbunsi cepHOro aHrmapuaa B Npou3BoACTBE CEPHON KUCIOThl KOHTaKTHbIM METOA0M

83 MeToabl onTUMM3aLMM NPOU3BOLACTBA CEPHOM KUCMNOTbI KOHTAKTHBIM METOAOM

84 OcHoBHble cTaguu npoLecca NPpon3BoACTBa CEPHOM KMCNOTbl HUTPO3HbIM METOAOM

85 OuuncTKa OTXOASLMX ra3oB U HenTpanu3aLmnsa CTOMHbIX BO4 B NPpOU3BOACTBE

86 CynbdaTHbIn MeToA, Nofy4YeHus XNopMCToro BOAOPoAa

87 Abcopbuus xnopuctoro Bogopoaa sogoi. MpuHumn paboTbl abcopbepa

88 Buabl cogoBbIX NPOAYKTOB 1 NX MPUMEHEHNE

89 ONeKTPOXMMUYECKNIA CNOCcod NOMyYeHUs LWenoymn. YCTponCcTBO ANEKTPOnmM3epoB

90 OcHoBHble 1 M060oYHbIE MpoLEeCChl NPOM3BOACTBA KayCTUYECKON coapbl anekTponn3oM. CpaBHUTENbHbIN aHanuns
3NEKTPOXMMUYECKNX METOO0B

91 Xumunyeckne cnocobbl NOnyYeHus kaycTu4eckon coabl

92 CbIpb€ ang nponsBoAcTBa KanbUuHUpoBaHHOM coabl. CywHOCTb HedbenmHoBOoro cnocoba

93 AMMUMaYHbI cnocob nonyvyeHns KanbLUMHUPOBAHHOW COAbI: OCHOBHbIE CTaAuu npoLecca, OTNn4ne MeToaoB
Conbse n Xoy

94 Ounctka paccona n u3nKo-XxMMNUYeCcKkme OCHOBLI 0BXNra N3BECTHSsIKa

95 AMMOHM3aLMsA paccona n kapboHn3auusi aMMOHU3MPOBAHHOMO paccora: TeopeTUYeckme OCHOBbI MpoLecca,
YCTPOWCTBO KOSOHH

96 KanbuuHmpoBaHue cbiporo rugpokapboHaTa HaTpusi: TeopeTuyeckne OCHOBbLI, NPUHLMNA paboTbl kanbuuHaTopa

97 PereHepauus ammunaka n guokcmaa yrnepoga. MNpuHumn paboTtbl cTaHummM AUCTUNNALMK

08 OcHoBHble B1Abl ocdaTHOro Chipbs, NX XapakTepuctuka, Metoapl nepepaboTtku. PoccopHble yoobpeHus,
OCHOBHbIE BUAbI, XapaKTepucTuka

99 MpocTton cynepdocdart, TeEXHoNornyeckne cxembl ero nponssoacTea. AHanm3 npouecca NnponM3BoACTBa
npocTtoro cynepdocgara ¢ NOMOLLBIO Anarpammbl COCTOAHMSA cucTeMbl CaO—-P205-H20

100 TexHonornyeckme cxembl NPOU3BOACTBa ABONHOMO cynepdocdara. AHanus npowecca Npon3BoacTBa ABONHOIO
cynepdocdara ¢ NOMOLLbK Auarpammbl COCTOAHMA cucteMbl CaO—-P205-H20

101 XapakTepucTmKa OCHOBHbIX BMAOB a30THbIX yaobpeHuii. [NonydeHne amMmMadHon CennuTpbl KOHBEPCUEN
HWUTpaTa Kanbums

102 MponsBoacTBO cynbdata aMMOHUSA U3 KOKCOBOrO rasa. onyyeHue cynbdara aMMOHUA U3 runca

103 PU3MKO-XMMNYECKME OCHOBBI U MPUHLIMNNANbHbIE TEXHONOMMYecKe cxeMbl NPOM3BOACTBa aMMUAYHON
CenuTpbl HenTpanusawumen asoTHOW KMCNOTbl aMMUaKoM

104 | du3nko-xMMmyeckue OCHOBLI CUHTE3a Kapbamuaa. MpuHumMnuanbHble cxembl Npou3soacTea kapbamvaa

105 XapakTepucTuka Cbipbsi 41151 IPOU3BOACTBA KanuiHbIX yaobpeHun. OCHOBHbIE METOAbI NPOU3BOACTBA XJlopuaa
Kanus

106 OcHOBHble MeTOAbLI MPON3BOACTBA CyNnbdarta kanus

107 | TexHomornyeckme cxembl Npom3BoacTBa ammodyoca. YoobpeHusi Ha ocHoBe dhocdaTta ammoHUs




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA

He npefyCMOTPEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

1. OBocHyWTE BbIOOP KpUTEPMEB M (haKTOPOB ONTUMM3ALUMN TEXHONOTMYECKMX NPOLIECCOB CUHTE3a
aueTtanbagernga

2. CocTtaBbTe CXxeMy CMHTE3a [MMKOMEN C y4eTOM YCINOBUIA ero NpoBeaeH s U LIeNeBoro Ha3HavyeHnst KOHeYHOro
npoaykra

3. BbibepuTe napameTpbl npouecca xuakodasHoro xnopuposaHus, 06opyaoBaHve Ang ero npoBeaeHus

4. MNpoueccol, 0bopyaoBaHue 1 TexHonornm ang Hanbonee adhpekTMBHOrO NyTH NepepaboTkn TBEPAbIX ankaHOB

5. Ha ycTtaHOBKy rugpvpoBaHums agunoHuTpuna npoussoantenbHocTelo 900 Kr rekcameTuneHgmamMmHa B yac
nogatot 3500m Bogopoaa. OnpenenuTb MOfbHOE COOTHOLLEHME aaunoHMTpuna n Bogopoaa, eCnu BbiXo4
rekcameTuneHgmamumHa coctaenset 95% B pacyeTe Ha UCXOOHbIN agUNoOHUTPUI.

6. Paccuutalite WMXTOBbLIA COCTaB MacChl, UMEIOLLIEV CNEAYOLWNA XUMUYECKUI cocTaB, %: SiO2 — 58,66; Al203
—29,39; Fe203 - 0,85; MgO — 0,08; CaO 0,13; K20 — 2,08; Na20 — 1,10; n.n.n. — 7,71. B ka4yecTBe CblpbeBbIX
MaTepuanoB UCNONb30BaTb KAOSMWH, MMNHY, MONEBOW LINAT, KBApLEBbLIA NECOK.

7. Mpon3BoanNTENbHOCTb YCTAaHOBKM MO CEPHOM KMCoTe cocTaBnsieT 740 TbicAY TOHH MOHOrmapaTta B rof,.
Paccuutaiite n ocbopmuTte matepuarnbHbin GanaHc HENPEPbLIBHOMO NpoLecca NonyyYeHnsi CEPHON KUCNOThl Ha OCHOBE
3NeMeHTapHON cepebl.

9. Mpwn nponsBoaCcTBE a30THOW KUCMOThI OKUCEHMEM aMMMaka NepBov CTaanen ABMAsieTCs nonyveHme
HUTPO3HbIX ra3oB. Paccuntaiite cTeneHb KOHBEPCUM aMMMaka 1 KUCnopoaa Ha OCHOBaHMU NPeAcTaBieHHOro
mMaTepuansHoro 6anaHca.

10. INpwn nonyyYeHnn a3oTHOW KUCMOTbI OKUCIIEHWEM aMmMMaka NepBov CTaamen ABnseTcs nonyvyeHne oKucu
asoTa v Bogbl. lNMponssoanTensHocTb ycTaHoBku No NO coctaBnseTt 45000 kr/y. CogepkaHme NHEePTHbIX MPUMECEN B
TexHn4YeckoMm ammmnake coctasnset 5%mac. CteneHb KoHBepcun ammunaka - 90 %. PaccumTante matepmanbHbIn
©anaHc HenpepbIBHOIO Npolecca nonyyenns okncu asota NO.

5.3 MeToaunyeckue maTepuansi, onpegensilolime npouenypbl oLeHMBaHUA 3HaHUNA, YMEeHUIW, BrnafgeHun (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K n(poMexxyTo4HoOn aTrectauMu U NopsaoK NUKBUAALMM aKaAeMUyeckomn
3a[l0MKEeHHOCTH

MpoBeaeHne NPoMeEXyTOYHON aTTeCcTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTUBHBbIM aktom CIIeryrTn
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIIS YCNEBAEMOCTU 1 NMPOMEXKYTOYHOM aTTecTaumnm oby4daroLwmxca»

CBOEBpPEMEHHOE BbINOMHEHME 0ByYaloLLUMMCA MEPONPUSATUI TEKYLLIErO KOHTPONS SABMAETCS OMYCKOM AN
NpoBeAEeHNst NPOMEXYTOYHOM aTtTecTaumn. K caaye ak3ameHa JOMYyCKaOTCsl CTYAEHTbI, BbINOHMBLUNE BCe (DOPMbI
TEKYLLEro KOHTPONs U BbINOMHMBLUNE HEOOXOAMMbIE 3a4a4u C MOCneayoLen 3almMTon nabopaTopHOro NpakTnkyma.

5.3.2 ®dopma npoBeaeHNs NPOMEXYTOYHOM aTTecTaLuMu No AUCLUNIINHE

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo gUCuUunimHe

CTyneHT He OonyCcKaeTCst K NPOMEXYTOYHOM aTTecTaumm B Criyvyae HEBLIMOMHEHMS U HE caayn nabopaTtopHOro
npakTukyma.

CTyQeHT nMeeT npaBo MoMb30BaTbCsA CNPaBOYHLIMKU Tabnuuamu, Kanbkynatopom. KonnyecTtso BOnpocoB B
ounete - 3. Bpems Ha nogrotoBky oTBeTa no o6mnety - 60 MUHYT.

6. YHEBHO-METOOAMYECKOE U MUHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHua | Ccblinka
6.1.1 OcHOoBHas y4ye6Hasa nuTepaTtypa
Conoposa, H. ., XuMundeckas TexHonorusi Ka3zaHb: KazaHcKkuii http://www.iprbooksh
EmenbsiHblveBa, E. A. | nepepaboTkm HePTAHbIX HaLMOHasbHbIi op.ru/95062.html
OCTaTKOB 1 NPUPOAHbIX nccnenoBaTenbCKUn 2018
Gutymos TEXHOOrMYeCcKknmn
yHVBepcuTeT
PaxmaTynnuHa, A. Tl., | Xumuyeckas TexHonorms KasaHb: KazaHckuii http://www.iprbooksh
BeckposHbin, [1. B. nepepaboTkM razoBoro HaLMOHanbHbIN op.ru/79594.htmi
CblpbA. XuMna cnHTes-rasa ncenegoBaTenbCKUn 2017
TEXHOMOrMYEeCcKuin
yHUBEpCcUTET




Kosageposa O. A.,
Hudranues C. U.

TexHonorns MMHeparnbHbIX
yaobpeHun

http://ibooks.ru/readi
ng.php?

BopoHex: BI'YUT 2014 short=1&productid=3
44508
AxmepgbsHoBa, P. A., Xnmmnyeckasa TexXHonorns Ka3zaHb: KasaHckui http://www.iprbooksh
JlnakymoBuu, A. T. nepepaboTkM rasaoBoro HauMOoHarbHbIN op.ru/63544.htmi
cbipbs. MNponssoacTeo nccnenoBaTenbCKUi 2015
MOHOMEpPOB M3 ra3oBoro TexHonorn4yeckum
Cbipbsi YHUBEPCUTET
AxmeToBa, P. T., Xnmmnyeckasa TexXHonorns Ka3zanb: KasaHckui http://www.iprbooksh
AxwmeTos, T. T, CEPHOW KNCTOThI HauMOHarbHbIN 0p.ru/100692.htmi
tOcynosa, A. A, nccrneaoBaTenbCKui 2019
Bapaesa, I1. P., TEXHOMNMOMM4YEeCKNN
XaupuHos, A. U. yHMBEpCUTET
CobaukuHa, T. H., XvMnyeckas TexHororns http://www.iprbooksh
Metpos, E. C., OpraHuMyecknx BeLecTB Kasaub: Ka3zaHckui op.ru/95061.html
BapaHosa, 1O. B., HaLMOHanbHbIN
AHgpeesa, I'. B., nccrnegoBaTenbCKui 2018
KyapuHa, H. B., TEXHONMOMMYECKNI
MyxameT3sHoBa, A. A., yHMUBEpCUTET
MvnbmaHoBa, P. 3.
6.1.2 [lononHuTenbHaa y4yebHas nutepatypa
AxmepbsiHoBa, P. A., XuMundeckasi TeXHONorusi Kasaub: Ka3zaHckui http://www.iprbooksh
PaxmaTynnuHa, A. ., |nepepaboTku razoBoro HaLMOHabHbI op.ru/63543.html
tOHycosa, J1. M. Cblpbst “ccnenoBaTenbCKuii 2015
TEXHONMOMMYECKNI
YHUBEPCUTET
Kucenes A. M. Xummyeckasa TexHonorms http://publish.sutd.ru/
OpraHuUyeckux u tp_ext_inf_publish.ph
HeopraHM4ecKMx BeLLEeCTB. ) p?id=2017173
YacTtb 1. Xumnyeckasa Ce.: CnerynTA 2017
TEXHOMOrMs OpraHNYeCcKmx
BewecTB. Kypc nekuui
Kucenes A. M., Xvmunyeckas TeXHonorns http://publish.sutd.ru/
OaweHko H. B. OpraHnyecknx un cne.: cnerynrta 2018 tp_ext_inf_publish.ph
HeopraHM4ecKkux BeLLlecTB p?id=2018139
Kucenes A. M., XnmMmunyeckas TexHonorns http://publish.sutd.ru/
HaweHko H. B., opraHuyeckmx n . tp_ext_inf_publish.ph
Ecukos K. A. HEOpPraHN4YeCcKnX BELLLECTB. Cr6.: C6rynTA 2017 p?id=2017639

Xvmuns HedpTu 1 rasa

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALIMOHHO-CMPABOYHbIX CUCTEM

Xumunyeckasn TexHonorusl. OTKpbITble BUAeonekuun y4ebHbix kypco MIY teach-in.ru
OilGasField.ru. HegTerasosblie HoBocTK http://oilgasfield.ru/
Mpomnnenc.py TexHuka n obopygosaHue https://promplace.ru/pererabotka-polimerov-801.htm

6.3 Nepe4veHb NMULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHOro oéecneyeHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepranbHO-TeXHU4YeCKOW 6a3bl, HeOGX0AUMOM AN OCyLUeCTBIIeHUA obpa3oBaTesibHOro
npouecca no AMcuunnuHe

YyebHas nabopaTopusi, OCHaLLEHHas BbITSHKKOW, 060pyAoBaHNEM, peakTUBaMM1, XMMUYECKON Nocyaoii

AyauTopus

OcHalleHue

JlekumoHHas
aygutopus

MynbTumeauiiHoe o6opyaoBaHue, cneLumanusnpoBaHHas mebernb, Aocka
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