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Paboyas nporpamma AnCUMNNUHBLI COCTaBMEHa B COOTBETCTBUM C dbeeparnbHbiM rocy4apCTBEHHbIM 0Opa3oBaTeflbHbIM
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Crapwwui npenogaeaTenb Knpuw KoHCTaHTuH
CepreeBunu

Ot kadbeqpbl cocTaBuTens: CawwuHa EneHa CepreeBHa
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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 peanu3aumyM BaXHEMLWWX METOAOB CMHTE3a U WUccneaoBaHWsi CBOWCTB
HeopraHM4eCcKnx, OpraHN4eCcKnx BeLLecTs

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:

MpenBapuTensHas NOAroTOBKa nNpeanonaraeT co3gaHne OCHOBbI Ans DOPMUPOBaAHNS KOMMETEHLUIA, yKa3aHHbIX B M.
2, NpU U3y4eHUN OUCLUMINH:

MprMeHeHne NpoayKTOB OCHOBHOIO U HE(PTEXMMUYECKOrO CUHTE3a

MpombiLNeHHas aKonorust NPeanpUATUA HEOPraHMYECKOro U OPraHM4eCcKoro 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 XUMUYECKON TEXHOMOMMK

CuvHTE3 KpacuTenemn n opraHM4eCKUX NMrMeHToB

CuvHTe3, CBOMCTBA U MPUMEHEHNE NOBEPXHOCTHO-AKTUBHbIX BELLECTB
PU3MKO-XMMUYECKNE METOAbI MHTEHCUMUKALIMM TEXHONOMMYECKMX NPOLECCOB
KonnongHas xumusa

MeToabl uccrnegoBaHnst 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 KOMMNETEHUWN OBYYAIOLLEIoCsA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUUNNUHDbI

MK-5: CnocobeH pa3pabaTbiBaTb M COBEPLUEHCTBOBaTbL TEXHOJIOMMU NPOU3BOACTBA NpoayKUuun B obnactu
XMMUYECKOWN TEXHOJIOTMU OPraHMYeCKUX U HeOpraHM4YeCKUX BellecTB

3HaTb: TpeboBaHMS K UCXOOHOMY ChIpbl0 U BCMOMOraTerbHbIM MaTepuanam B XMMUYECKOW TEXHOMOrMWU OpraHUYeckux u
HeopraHWYeckux BELLECTB, OCHOBHbIE TeXHOMOrMyeckme NpoLecchbl U XxapaKTepUCTUKM rOTOBOWM NPOAYKUMKU, MEPONPUSATUAS Mo
oxpaHe Tpyaa W NpoMbILWeHHon 6e3onacHocTu

YmMmeTb: OopraHum3oBbiBaTb  MeponpuatTna Nno  yCoOBEepLUEHCTBOBAHUIO  TeXHOJNTIONrMYeCKux  npoueccoB OCHOBHOIoO U
HechexmmmquKoro CUHTE3a, CUHTEe3a HeopraHn4YeCKnx BeleCTB pa3HbIX KiaccoB

Bnapetb: HaBblkamu aHanusa Hay'vIHO-TeXHI/NeCKOIZ MH(bOpMaLI,MM B 06factu XMMWYECKON TexXHOoMornm OpraHn4eckux u
HeopraHn4yecknx BeLwlecTB, MNpoBeAeHUA 3IKCrnepumMeHTa Nno CUHTEe3y, O4YUCTKE U I/IJ:leHTI/I(bI/IKaLI,I/II/I OpraHn4eckmnx wu
HeopraHn4ecKkunx BeLlectB




3 COAEPXAHUE OUCLUMJINHBI

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

CewmecTtp
(kypc ans
3A0)

KoHTakTHasa paboTa

Jlek.
(vacel)

Mp.
(vacobl)

J1ab.
(vacobl)

CP
(4achbl)

dopma
TekyLlero
KOHTpOns

Pazgen 1. O6wme BONpoChbl XMMUYECKO TEXHOOIMK
OpraHMYecKnx BeLLEeCTB

Tema 1. ICTOYHUKM Cbipbs A4S NpoM3BOACTBA
opraHuyecknx Bellects. CoctaB He(PTU N MPUPOAHOTO
rasa. OCHOBHblE CBOWCTBA HEPTENPOAYKTOB, TpeboBaHus
K MCXOAHOMY ChIpblO.

JTabopaTopHas pabota: "OCHOBHble CBONCTBA HEQTH.
OnpegeneHne KUCIOTHOIoO 1 MOAHOTO Ynucna
HedpTenpoaykTa."

MpakTnyeckoe 3aHsTUe: "OCHOBHbIE CBONCTBA HEGTH".

Tema 2. BaxHenwwme npoaykTbl OCHOBHOIMO OpraHM4Yeckoro
cnHTe3a. MoHOoMepkl U opyrve UCXoaHble BeLLecTBa Ans
nony4yeHuns nonuMmepos. [NnactndukaTopsbl.
CuHTEeTMYeCKME MOoKoLLME CpeacTBa U NOBEPXHOCTHO-
aKkTMBHble BellecTBa. CMHTETUYECKME TOMMMBA U
CMa30y4Hble Macrna. PacTBoputenu n areHTbl 9KCTPaKLUUK.
MecTuumabl U XMMUYECKNE CpeacTBa 3allmTbl pacTEHUN.

Tema 3. lNepcnekTuBHbIE HaNpaBeHNa pasBUTUS
TEXHOJOMMI OPraHNYeCcKoro N HeYTEXMMMNYECKOTO
cuHTes3a. Meponpuatna no oxpaHe Tpyga u okpyxaroLen
cpenpbl B XMMUYECKOW TEXHOMOMMM OPraHNnYeCcKnx
BeLecTB. MpuHUMnbI «3eneHon Xxummnm».

Pasgen 2. lNpoueccol nuponuaa

Tema 4. OCHOBHbI€ rpyMmbl Chipbsl A NPOMBbILLNIEHHOCTH
opraHuyeckoro cuHTesa. ObLas xapakrepucTuka
cnocoboB NonyyeHust Kaxaown rpynnel. TpeboBaHus K
MCXOOHOMY ChIPbIO KXW rpynmbl

MpakTuyeckoe 3aHATMe: OCHOBHbIE TPYNMbl Chipbs AN
MPOMbILLIIEHHOCTU OPraHUYecKoro CMHTe3a

Tema 5. MNMpoMbILLIEHHbIE CNOCOOLI MONYyYeHMs
napacuHos (CH4 — C40).

JlabopaTopHas paboTta: "®pakLumMoHHasa neperoHka
HedpTn."

Tema 6. MpoMblILneHHbIE CNOCOOLI MONy4YeHns onedunHOB
(C2H4, C3H6, C4H8).

Tema 7. Mpon3BoACTBO 3TUMNEHA M NponuUneHa NMponM3oM
yrneBsoaoponos

Tema 8. lMpoMbILLIEHHbIE CNOCOOLI NONyYeHns
apomMaTudeckux yrnesogoponos (6eHson, Tonyorn,
KCunornbl, HadTanuH).

MpakTuyeckoe 3aHsTUE: "TIPOMBILLINEHHBIE CNOCOOHI
nony4YeHns apoMaTu4ecknx yrnesogopoaos.”

Tema 9. MpoMbILLNEHHBbIE CNOCOOLI NONYyYeHMs
aleTuneHa

Tema 10. MNMpoMbILNEHHbIE CNOCOOLI NONyYeHNst okeuaa
yrnepoga v cuHtes-rasa (cmecb CO u H2). JlabopaTtopHas
pabota: "Tekywmi koHTponb no Teme: "Hedpts."

Pasgen 3. OcHOBHbIE NPOLIECCHI OPraHMYECKOro CUHTE3a:
rMaponuns, ankunmpoBaHme

T

1,0




Tema 11. MNMpoueccol rmaponuaa, rmagpatauum,
gervaparauum, aTepudnkauum u ammanpoBaHus.
KncnoTHo-OCHOBHbIN kaTanu3. BnvsHue katanusaTtopa Ha
KMHeTU4ecKkne napameTpbl peakumin. Peakuun
rmgpataumn. CUHTE3 CNNPTOB N3 ONedUHOB.
CepHokucroTHas n npsamasi rmgpartauusi onedguvHos.
XapakTtepucTtmka Npon3BoacTBa aTaHona, TpeboBaHus K
NCXOOHOMY Cbipbto. [lermgparauus MOHOMOIEKYsIpHas,
bumonekynsapHas. M'maponua xnopopraHnyecknx
coeguHeHun. NonydyeHne okucen ankeHoB (3MOKCUAOB)
peakumen anuMuHnpoBaHus. Npon3BoacTBO CIMPTOB U
eHONOB B NpoLecce LWeNoYHOro ruaponusa (TexHomnorms
npotecca). tepucurkaumns (nonyvyeHmne CrnoxKHbIX
a¢hmpoB). AUMNMpoBaHUE CNUPTOB U PEHOSIOB C
NCNONb30BaHUEM Pa3NUYHbIX aLUITMPYIOLLNX areHToB.
M'Maponu3 cnoXxHbIx 3UPOB 1 peakLun aumbHOro
nepeHoca. Peakuuu docdopunupoBanuns. Peakumm
aMnaupoBaHus. XapakTepucTuka npoueccos
Jervaparaumm amuaos v rmapataumm HUTPUIOB.
M'maponuns amnaos.

MpakTnyeckoe 3aHsTME: "lpouecchl rMaponunaa,
rmgpaTauun, atepudmkaummn”

Tema 12. lNMpouecchl anknnmpoBaHus.

Knaccudmkauma npoueccos ankunmpoBaHus.
AnKunupyroLme areHTbl KatanuaaTopbl.
AnkunupoBaHue nsobytana bytuneHamu. TexHonorns
ankunMpoBaHUs apomMaTUYECKUX COeQUHEHUN.
TexHonornyeckas cxema NPOVM3BOACTBA 3TUM- 1
nsonponunbeHsona. AnNkunnMpoBaHve No atomam
Kncnopopga, cepbl 1 asota (O-, S-, N-ankunupoaHue).
OkcnaTunupoBaHve 1 Apyrne CUHTE3bl Ha OCHOBE a-
oKCuAoB. TEexHONorns CUHTe30B M3 a-OKCUOOB,
XapakTepucTuka rnosy4yaembix NPOAYKTOB.
XapakrepucTmka HEMOHOrEeHHbIX MOBEPXHOCTHO-aKTUBHbIX
BeLlecTB. TexHonornyeckas cxema nponssoacTaa
rnuKonem.

JlabopatopHas paboTa: "lNonyyeHne cnoxHbeix acpmpos.”
MpakTnyeckoe 3aHaTue: "MNpoueccsl ankunuposaHma”

Pasgen 4. OcHoOBHbIe NpoLEecchl OpraHN4ecKoro CUHTe3a:
cynbupoBaHne, HUTPOBaHNE

Tema 13. lNpoueccol cynbdaTupoBaHns 1
CynbMpoBaHUsA

CynbaTtmpoBaHue cnvpToB 1 oneduHOB.
TexHonornveckue npoueccel nponssoactaa MNAB Tuna
ankuncynbaToB Mo peakunn cynbgaTupoBaHus.
TexHonornyeckas cxema npomssoactesa CMC Ha ocHoBe
ankuncynbgaTtoB. XapaKTepucTuka npoLeccoB
CcynburpoBaHUs Ha Npumepax cynbMupoBaHus
apomMaTu4eckux coeauHeHui. Npumepsl UCNOMNb30BaHMUS
apomaTtudeckumx cynbdokmcnot. ObLias xapakTepucTmka
npoLLeccoB CynbOXIOPUPOBaHUSA U CYyNbGOOKUCIEHNS
JlabopatopHas paboTa: TekyLwun KOHTPOrb Mo TeMe
"Mpoueccsl rmaponunsa, ruapatauuu, gerngpatauum,
aTepudmKauumn n amnauposaHmsa”.

MpakTnyeckoe 3aHsTUe: MNMpouecckl cynbdaTupoBaHns 1
CynbMpoBaHUSA

Tema 14. lNpoueccokl HUTpoBaHUS. HuTposaHue
apomMaTudeckux coeauHeHni. HuTposaHme napacuHoOB.
CwuHTe3 HUTPoadhupoB. MNprumeHeHne HUTPO3UPOB
Lennonosbl.

TexHonorusa npouecca HUTPOBaHMSA. TexHonornyeckas
CcXemMa HUTPOBaHUA nponaHa

JlabopaTopHas pabota: "lMpouecchl HUTpoBaHMSA."
MpakTnyeckoe 3aHsTue: "lMpoueccol HATpoBaHUSA."

Pasgen 5. OcHoBHbIE NpoLiecchl OpraHMYecKoro CUHTesa:
OKuUcneHume, ranoreHnpoBaHue
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Tema 15. Npoueccbl OKUCNEHNS 1 BOCCTaHOBIIEHMS
OkucnuteneHble peareHTbl. PagnkanbHo- LienHoe
okucrneHune. KymonbHbIn cnocob nonydeHnst deHona u
aueTtoHa. BocctaHoBneHue (rmgpvpoBaHue).
M'mapupoanne no C=C n C=C cBasam. Katanus, ycrnosus
peakuun

JTabopaTopHas pabota: NanoreHnpoBaHue.

TekyLimin KOHTpOsb No Teme: HuTpoBaHue.
CynbupoBaHue.

MpakTuyeckoe 3aHsiTUE: lNpouecchbl OKUCNEHUS

Tema 16. NMpoueccol ranoreHMpoBaHus

MexaHn3m n npouecc pagukanbHO-LENHOro
XNopupoBaHus. XrnopupoBaHue npegenbHbIX
yrneBoaopoaoB. XnopupoBaHme HenpeaenbHbIX
yrnesogopoaoB (oneduHoB). TexHonorus xmakogasHoro
XnopupoBaHus. TexHonorns razoasHoro XnopupoBaHus.
OCcobeHHOCTM MOHHO-KaTanMTUYECKOro rarioreHNpoBaHus.
XapaktepucTuka rugporanoreHnpoBanus no C=C cBasm.
TexHonorns Npon3BoACTBa BUHUNXITOPMAA M3 aueTurneHa.
Cneumnduka xnopupoBaHusa apoMmaTnieckux CoOeanHEHNN
B A4p0. TEXHONOMMA CMHTE3a BUHMIXOpUaa U3 aTunexa.
XapaKTepucTrKa NpoLEeCCOB OKCUXITOPUPOBaHMUSI.
[MpOMBILLINEHHO BaXKHbIE COEANHEHMS, NONyYaemble
raroreHnpoBaHMeM.

JlabopatopHas paborta: 3awuTa nabopaTopHbIX paboT.
Jonyck K ak3ameHy.

MpakTnyeckoe 3aHsiTue: MNMpouecchl ranoreHMpoBaHus

WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTaumm n npoMexytovHas atrectaums (Ok3ameH)

34

34

34

87

2,5

24,5

Pasgen 6. BBegeHne B XMMUYECKYIO TEXHOMOMNIO
HeopraHM4yecKnx BELLECTB

Tema 17. Cblpbe XMMUYECKOW NPOMbILLSIEHHOCTN.
XapakTepucTuka 1 3anacbl cbipbs. MNpuUHUUNBI
oboraweHus cbipbsi. KomnnekcHoe ncnonb3oBaHne
cbipbs. Boga B XMMN4YeCckon NpoMbILLIIEHHOCTH.
MpombiwneHHas BOAOMNOArOTOBKA. JKONormyeckue
nNpo6rembl B NPOM3BOACTBE HEOPraHNYECKNX BELLIECTB.
JlabopaTopHas pabota "OnpegeneHne BNaxHOCTH
HeopraHuyeckux conen'”. MNpakTudeckoe 3aHATUE "PacueT
MUHeparnbHOro  XMMMYecKoro coctasa Chipbs".

Tema 18. Jkonorndeckue npobnemsl B Npon3BoacTBe
HeopraHuyeckmx BellecTB. JlabopaTopHas paboTta
"MepepaboTka 0TX04a NPOM3BOACTBA SKCTPAKLMOHHON
docopHom kncnoTel pocdormnca”. MNMpaktnyeckoe
3aHATME "PacyeT maTepmanbHOro 6anaHca KOHBEPCUM
docdornnca".

10

Pasgen 7. TexHOnorMs npoMblLLAEHHbIX ra3oB U
CBSI3@aHHOro asoTa

Tema 19. NMpon3BoACTBO MPOMbILLSIEHHBLIX rA30B.
MponssoAcTBO a3oTa, KUCropoda U peaknux rasos
MEeTOAOM rnyGOKOro OXNaxaeHus Bo3ayxa.
MpombiwneHHbIe cnocobbl Nony4YeHus Bogopoaa.
MponssoAcTBO BOAOPOAA U a30TOBOAOPOAHON CMECHU
MEeTOAOM rnyGOKOro OXNaxaeHns KOKCOBOro rasa.

o,




Tema 20. MNponssoacteo ammunaka. CeoncTtea u
npumMmeHeHne ammmnaka. Metogbl oukcaumm
aTMocdepHoro asota. [MponssoacTBo a30TOBOAOPOAHON
CMecu Onsi cMHTe3a ammuaka. O4ncTka NpupoaHoro rasa
OT cepsbl. [lapoBas 1 napoBO3ayLLHAsA KOHBEPCUSA
npupoaHoro rasa. NapoBasi KOHBepPCUS okcuaa yrrnepoga
(11). OuuncTka a3oTOBOAOPOAHON CMECHK OT OKcuaa
yrnepogaa (V) pactBopaMmyn MOHO3TaHONaMUHa,
kapboHaTa kanus. ToHKas o4McTKa KOHBEPTMPOBAHHOIO
rasa ot okcugoB yrnepoga. lNpaktnyeckoe 3aHsaTue
"PacyeT konmMyecTBEHHbIX XapakTepuUCTUK npoLiecca
KOHBEpPCUM NPUPOAHOro rasa".

Tema 21. CnHTE3 amMumaka. PaBHOBecuKe peakumm
CUHTEe3a amMnaka. KuHeTtumka n katanmsatopbl CUHTE3a
ammmnaka. ObopyaoBaHMe CMHTE3a aMmmuaka.
TexHonornyeckas cxema CMHTE3a aMMuaka.
OHEeproTexHONorM4ecknii MPUHLbIN NOCTPOEHNS CXEMBbI
nponsBoacTBa ammuaka. JlabopatopHasa pabota
"AMMMaK: nonyyeHne, CBOMNCTBA, KONMNYECTBEHHbIN
aHanms".

10

Tema 22. NMpon3BoacTBO a30THOMW KUCNOTbI.

CsowicTBa 1 NPUMEHEHNE a30THON KUCMOTbI. KOHTakTHOe
oKucrieHve ammMmmaka. KatanmsaTtopbl OKMCHeHus
ammMunaka. TemnepaTtypHble YCrOBUsi OKUCIIEHUA aMMumaka.
OnTumanbHoe cogepxXaHne ammmnaka B aMMUayHo-
BO34YLUHOM cMecu. [[OMOreHHoe oKMcneHne okcuaa asoTa
(I1) B okema asoTa (IV) nornoleHns ux Bogon.
MepepaboTka OKCMAOB a30Ta B a30THYIO KUCIOTY.
OuuncTka XBOCTOBbIX rasos. [Mpon3BoACTBO
HEKOHLIEHTPMPOBAHHOW U KOHLEHTPMPOBAHHON a30THOW
KMcnoTbl. [1pon3BoACTBO a30THOM KUCMOThI B Miia3Me.
MpakTuyeckoe 3aHsaTUe "MaTtepuanbHbii 6anaHc
nony4YeHns asoTHOW KMCMOTbI OKUCNIEHMEM ammuaka”.

10

Paspen 8. TexHonorusi Kucnor

Tema 23. lNponsBoacTBo cepHom kucnoTbl. CBOMCTBA U
npuMeHeHne cepHom kucnoTbl. Cnocobbl nponssoacTea
cepHon kncnoTbl. Cbipbe AN NPOU3BOACTBa CEPHON
kucnotbl. CepHbii konvegaH. Cepa. Npoune Buabl Cbipbs.
Mony4yeHune cepHucToro raza. OuncTka CepHUCTOro rasa.
KoHTakTHOE okMcneHne cepHUCToro rasa. Abcopbums
cepHoro aHrngpuga. Cxema OK-OA. Mcnonb3oBaHue
Tenna B Npou3BOACTBE CEPHOM KMCMOoThI. MNMpakTuyeckoe
3aHATME "PacyeT OCHOBHbIX KONUYECTBEHHbIX
XapakTepUCTUK npouecca obxura cepHOro kanyegaHa".

12
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Tema 24. MNMpounssoacTeo hoccopHom
kncnotbl. CBoncTBa hocdopa u ero
coeguHeHun. NpumeHeHne goccopa n
docdartoB. PoccaTHOE Cbipbe N METOALI €I0
nepepabdoTku. MNMpounssoacTeo docdopa n
TepMuyeckon ocopHon KncnoTel. Pusmko-
XUMWYECKME OCHOBbI 3IEKTPOXMMUNYECKOTO
cnocoba nonyyeHusa gocdopa.
TexHonoruyeckasi cxema 1 annapartypa ans
npon3BoACTBa XenTtoro gocdopa.
MponsBoacTBO TepMU4eckon pocdopHom
KMCcnoTbl. [1pon3BOACTBO SKCTPaAKLMOHHOM
dochopHOMN KNCNOTbI. PUBNKO-XNMUYECKME
OCHOBBbI Pa3noXeHus NPUPOAHbIX hoctaToB
cepHou kncnotor. OnTMManbHble YCIOBKSA
CEPHOKUCITOTHOM aKcTpakuun. MNonyyeHne
AKCTPaKLUMOHHOM (POCHOPHON KMCAOThI
aurngpatHelM cnocobowm. MonydeHne
3KCTPaKUNOHHON dOCOPHOMN KACIOThI
nonyrmapaTHbIM U NONyrnapaTHo-
avrugpaTHbiM cnocobamu.
KoHueHTprpoBaHue 3KCTPaKUMOHHOM
docgopHon kucnoTbl.JlabopaTtopHas paboTa "lMonydeHne
KCTPaKUMOHHOM POCHOPHOMN KUCMOTbI".
MpakTnyeckoe 3aHaTME "PacyeT
MaTepuanbHoro u Tennoeoro 6anaHca
NosTy4eHns1 AKCTPaKLMOHHOM hOCHOPHON
Kncnotol".

Tema 25. NMpomnsBoacTBoO cConsaHom kmcnoTtebl. CBONCTBa U
NpUMeHeHne ConsHoM KucnoTbl. Cnocobbl nponssoacTBa
CONnsHOM K1CrnoTbl. [1pon3BoACTBO XNopoBo4opoaa
cynbdaTHbIM MeTOAOM. TeopeTU4ecKne OCHOBLI CUHTE3a
xnoposogopoga. O6opyaoBaHve cuHTesa
xnoposogopoaa. AbrasHbli xroposogopoad. Abcopbuus
xnoposogopoga. JlabopaTtopHasi paboTta "lNonyyeHue n
CBOWCTBa rasioreHoBo4opoaoB".

Pasgen 9. CogoBoe npon3BoCTBO

Tema 26. INMpon3BoacTBO KayCTUHECKON COapbl.
CBoKcTBa U NpUMeHeHMe KaycTU4ecKomn
COAbl. M3BECTKOBbIN CNOCO6 Nony4eHus
KaycTudeckon cofbl. PU3MKO-XMMMYeECKme
OCHOBBI MpoLecca kaycTudumkauum.
OCHOBHbIe onepauumn TEXHONOMMYECKoro
npouecca. PepputHeli cnocod nonyyeHus
KayCTU4eCKOM coabl. QNEeKTPOXUMUYECKUIA
cnocob nony4yeHust KayCTU4eCKon CoAbl.
TeopeTnyeckne OCHOBbI 3M1EKTPONN3A.
TexHOMNorns aNekTPOXMMNYECKOTO NOMyYeHns
KaycTudeckon coabl. JlabopaTopHas paboTa
"Kayctundukauusa cogosoro pactesopa”.
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Tema 27. Mpon3BoaCTBO KanbLUUHNPOBAHHOM
cofbl.

CyLHOCTb aMMMaYyHoro crnocoba
NpPOW3BOACTBA KaNbLMHNPOBAHHOW COAbI.
TeopeTnyeckne OCHOBbLI MpoLecca obxura
KapOOoHaTHOro CbIpbs; CXeMa nony4yeHus
okcupga yrnepoga (1V); pexum paboThl
N3BECTKOBbIX NeYyen. MNonyyeHne n oumcTka
paccona. AMMOHM3aUmsa paccona,
TeopeTU4eCcKme OCHOBbI, TEXHONOrM4yeckas
cxema, pexum pabotbl abCoOpOLMOHHbBIX
baweH. KapboHn3auusa amMOHU3NPOBAHHOTO
paccona: TeopeTu4eckne OCHOBbI MpoLecca,
TeXHomnormyeckas cxema; yCTpomMcTBO
KapOOHM3aLNOHHbBIX KOJTOHH.
TexHONOrM4YeCcKNn pexxmm cTaHumnm
dunbTpaumm. KanbLmH1MpoBaHWe CbIporo
rmgpokapboHaTa HaTpus: TeopeTnyeckue
OCHOBbI; TEXHOJIOIMYECKAs CXemMa; PEXUM
paboTbl kanbumHaTopa. PereHepauus
aMMuMaka: TeopeTnYecKkne OCHOBbI MpoLLecca;
TEXHOMormyeckasl cxema; pexum paboTbl
CTaHUUM OUCTUNNALNN.

Pasgen 10. TexHonormnst goCgOpHbIX 1 KOMMIEKCHbIX
ya00OpeHun.

Tema 28. MunHepanbHble yaobpeHus, Buabl,
CBOWCTBA, MPpUMEHeHne. SNemMeHTbl MUTaHnA
pacteHun. MukpoynobpeHus. docopHble
yAo0OpeHusi, OCHOBHbIE BUAbI,

xapaktepucTuka. docoputHasa Myka,
TpeboBaHMsA K HEM N MeToAbl MPON3BOACTBA.
lMpocTon cynepdocdart, TeXHonormyeckas

CcXema ero npomusBoAcTBa. TexHonormyeckas
cxema npousBoacTea ABOMHOIO

cynepdocdarta. lNpaktnyeckoe 3aHaTtue: "Pacyet
cofepXaHus nNuTaTenbHbIX BELWEeCTB B MUHEParbHbIX
yaobpeHusx".

Tema 29. docdhopconepxalime
KoMMrekcHble yaobpeHus. duanko-
XUMMYECKME OCHOBbI NoNyyYeHus docdaTtos
aMMOHUs. TexHonornyeckue cxembl
nonyyeHus ammodpoca, Anammodoca u
cynboammodpoca. Npon3BoacTBO HUTPATA Kanusl.
lMpakTnyeckoe 3aHATHE

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

Tema 30. Bugpl, cBONCTBa U

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

Pasgen 11. TexHONOr1s KanumHbIX U a3oTHbLIX YA0OpeHWI
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Tema 31. XapakTepuctmka OCHOBHbIX BUOOB
a30THbIX yaobpenwuin. MNpon3soacTeo
cynbaTta aMMOHUSA U3 KOKCOBOTO rasa, rmnca
N CUHTETUYECKOro ammumnaka. drsmnko-
XUMUYEeCKMEe OCHOBbI MPON3BOACTBA
aMMMaYHOWN CENUTPbI HenTpanusaunen
a30THOW KUCMOTbl aMMUAKOM.
TexHonornyeckas cxema npovM3BoACTBa 2 4 10
aMMMaYHON CEnUTPbI HENTpanu3auunen

a30THOW KUCNOTbl aMMuakoM. MNonyyeHne

aMMMaYHOWN CENUTPbI KOHBEPCUEN HUTpaTa

Kanbums. PU3NKO-XMMUYeCcKne OCHOBbI

cuHTe3a kapbamuga. MNpuHumnuansHblie

cxeMbl Npon3BoacTea kapbammaa. JlabopatopHasi pabota
"Mony4eHune cynbcata ammoHus".

Tema 32. Cbipbe aAns npon3BoacTBa
KanunHblx yaobpeHuin, cnocobbl ero obbIum.
XapaKTepucTrKka OCHOBHbIX BUAOB KaNMMHbIX
yoobpenuii. OCHOBHbIE METOAbI
Npon3BOACTBA Xflopuaa Kanus.
TexHonorn4yeckas cxema npon3BoacTea
xnopwvaa kanuvs ranypruyecknm mMetogom. 2 8 10
OcHoBHble MeTOAbI MPOU3BOACTBA CynbdaTta

kanus. JlabopaTopHas paboTta "lNony4yeHne
XJTOPUOO0B Kamnus U HaTpuUs ranypruiecknm metogom."
JlabopaTopHas paboTa "OnpeaeneHue kanus

B Cblpb€ U NPOAYKTaX KanuiHbIX NPON3BOACTB
KoGanbTHUTPUTHLIM MeToAOM."

Utoro B cemecTtpe (Ha kypce ans 3A0) 32 32 32 126

KoHcynbTaumm n npoMexytovHas atrectaums (Ok3ameH,

y 55 24,5
KypcoBoi npoekT)

Bcero koHTakTHas pa6ota un CP no gaucumnnuHe 206 262

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBo#i pa6oTbl (NpoekTa): Lienbio BLINOHEHMSI KYpCOBOTO NPoeKTa ABNSeTca 3akpenneHue
U paclUMpeHne TeopeTUYECKMX 3HaHUI U NPaKTUYECKUX HABLIKOB peLleHUst MHXEeHepHbIX 3aday y obyyatolierocs B 06nactu
NPOEKTUPOBaHUSA NPEANPUATAIA OPraHUYECKOro U HEOPraHMYECKOoro CUHTe3a.

3apayeii KypcoBOro NPOEKTUPOBaHUS SABMSETCS PeLleHne KOMMIeKca BOMpOCOB, OTHOCALLMXCS K TEXHOMOTUW,
opraHusauum 1 NNaHUpoBaHMIo B 0611acT OCHOB NPOEKTUPOBaHUS NPeanpUATUIA OPraHUYecKoro U HeopraHMYeckoro CUHTe3a,
B TOM YMCIIe CBSA3AHHbIX C 9KONOrMYeckor 6e30MacHOCTLI0 NPOM3BOACTEA.

4.2 TemaTuka KypcoBom paboThl (MpoekTa): HanpasneHa Ha paccMOTpeHWEe COBPEMEHHOIO YPOBHSA pasBUTUS
TEXHWUYECKON 1 TeXHoMorn4yeckon 6asbl CoBpeMeHHOro 060pyaoBaHNS U MPEANPUSATUIA OPraHUYEeCKOro U HEOPraHNYEeCcKoro
CMHTE3a, a Takke Ha OBMaJeHne 3HaHWSIMM, NO3BOSALWMMU CTYAEHTaM YCrelHO aganTMpoBaThCs K NPUMEHEHUH0
npodeccroHanbHbIX HAaBLIKOB B YCITOBUAX pearibHOro XMMM4eckoro NponssoacTea.

CTyOeHT BbIMNOMHAET 04HO U3 NPEAoXKEeHHbIX 3aaaHni.

3agaHue 1. BbINonHWTL NPOEKT peakTopHOro yana ans nonyYyeHus 3agaHHoro coeanHeHus.

3agaHue 2. BbINonHWTL NPOEKT YyCTaHOBKM MOMYyYeHNUs 3a4aHHOTO COEANHEHWS.

3agaHue 3. BbINonHWTL NPOEKT yyacTka CUHTE3a 3a4aHHOIO COEAMHEHNS.

3agaHue 4. BbINonHWTL NPOEKT Liexa Ansi NPOM3BOACTBA 3a4aHHOTO COEANHEHMS.

4.3 Tpe6oBaHMA K BbINONMHEHUIO U NpeACcTaBleHUI0 pe3yfibTaToOB KYpcoBOM paboThbl (NMpoeKkTa):

KypcoBon npoekT npeacraBnseTcs B BuAe MOSCHUTENbHOW 3anuckuM, OGOPMIIEHHOW B COOTBETCTBUM C
ocyaapcTBEHHbIM CTaHAAPTOM, B CLUMTOM BUAe, Ha

ogHon ctopoHe nucta A4 pasmepom 210x297 MM M B 3NEKTPOHHOM BapuaHTe Ha aucke DWD. CrpykTypa
NMOSICHUTENbHON 3anMCKU [OIPKHa COOTBETCTBOBaTb CTaHOApTy W coAepXaTb TUTYMbHbIA NWUCT, 3adaHue, peduepar,
ornaerieHve, BBedEHMEe, OCHOBHYID YacTb, COAepXallyl pasgensl, noapasgensl, 3aknioyeHve (BbiBOAbl), CMMCOK
NCNONb30BaHHbIX NUTEPATYPHbIX NCTOYHUKOB. [padnyeckas YacTb BbINOSHAETCA B BUAE NPUNOXeEHUA Ha Bymare coopmarta A4
N BKIOYAET CXEMbl TEXHOMOMMYECKMX MPOLIECCOB, YepTex 0b6opyaoBaHUSA, CXEMY XMMWUYECKOro peaktopa (ycTaHaBrvBaeTcst
3agaHuem).

5 BANNIbHO-PENTUHIOBAA CUCTEMA OLIEHUBAHUA
Wcnonb3osaHne 6anibHO-penTUHIOBON CMCTEMBI HE MPeayCMOTPEHO.



6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUS PE3YNIbTATOB

OBYYEHNUA

6.1 MNoka3aTenn oueHnBaHus

Kop komneteHuun

MokasaTenu oueHnBaHNS pe3ynbTaToB 0by4eHus

MK-5

OnucbiBaeT TpeboBaHMS K MICXOOHOMY ChIpblO M BCMOMOraTenbHbIM MaTtepvanam ans
KOHKPETHbIX TEXHOMOrMYECKMX NPOLIECCOB, AaeT XapaKTepUCTUKY rOTOBOW NPOAYKLIMN.
Mpepnaraet MeponpuaTUsS NO OXpaHe Tpyaa U NPOMbILLNEHHOW 6Ge30nacHOCTU, NPpUBOANUT
NpUMepbl COBEPLLIEHCTBOBAHNS TEXHOMOMMYECKMX NPOLLECCOB CUHTE3A OPraHNYECKUX 1
HeopraHW4ecKMX BeLLEeCTB pasnuyHbIX KIaccoB.

Ha ocHoBe aHanusa Hay4HO-TeXHUYeCKOn nHpopmaumm aenaeT BbIOOp ONTUMArnbHOro
MeToAa CUHTEe3a, NpeanaraeT MeTodbl OUYUCTKM U MOEHTUMKALUK NOSTYyYEeHHbIX NPY CUHTE3e
BelLecTB

6.2 Cuctema 1 KpuTepmm oLeHUBaHUA

LWkana oueHnBaHns

Kputepumn oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHune

MucbmeHHas paboTa

5 (oTnnyHO)

lMonHbIN, ncyepnbiBaOLUN OTBET, ABHO
OEMOHCTPUPYOLWLMIA rNy6okoe NOHMMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oLeHnBaemMon obractu, ymeHve
NCNonb30oBaTb TEOPETUYECKME 3HAHMSA ON1s
peLLeHNst NPaKTUYECKMX 3a4au.

B kypcoBou paboTe obyyatowwmiics
OEeMOHCTpUpyeT NOHMMaHue yCnoBUi CUHTE3a,
BblIGOpa HYXXHbIX peareHTOB U KaTanM3aTopos,
3HaHWEe OCHOBHbIX CTaAMN XMMNYECKNX
npeBpaLLeHni, MMLLET CXEMbI peakuun,
obocHoBbIBaEeT BbIGOp 060pyaoBaHUS B
COOTBETCTBUM C 3agaHneM.

4 (xopoLwuo)

OTBET NONHBIN N NPaBUIbHBbIN,
OCHOBaHHbIN Ha NpopaboTke BCEX
0653aTeNbHbIX UCTOYHUKOB MHGOpMaLIMU.
Moaxop kK MaTepuany OTBETCTBEHHbIN, HO
JonyuieHbl B oTBeTax HebonbLume
MOrpeLLHOCTH, KOTOpbIe YCTPaHATCA
TONbKO B pe3ynbTaTte cobeceoBaHus.
MpucyTcTBYIOT HEGONbLUME Npobensl B
3HAHMWSAX UMW HECYLLIECTBEHHbIE OLUMOKM

[eMoHCTpUpyeT AOCTaTOYHOE NMOHMMaHWe
YCMOBWI CUHTE3a, BbIOMPaET HyXHble
peareHTbl, 060pyOBaHNE U YCIOBUS CUHTE3a,
MpU HaNMcCaHUM CXeM peakuuit JonyckaeT
He3HaunTenbHble MOrpPeLIHOCTU U
HecyLLEeCTBEHHbIE OLLMOKN.

3 (yBoBneTBOpUTENBHO)

[leMoHCTpupyeT NoHMMaHWe npegmeTa B
Lenom npu HenornHbix, cnabo
apryMeHTUPOBaHHbIX OTBETAX.
MpuCyTCTBYIOT HETOYHOCTY B OTBETAX,
npo6enbl B 3HAHUSIX MO HEKOTOPbLIM TEMaM,
CYLLECTBEHHbIE OLUMOKM, KOTOpble MOryT
ObITb HadEeHbl M YaCTUYHO YCTPaHEHbI B
pesynbTaTe cobecenoBanusa. [pu
NMOHUMAHMUK CYLLIHOCTW NpeaMeTa B LeNoMm —
npo6enkl B 3HAHMSAX CPa3y Mo HECKOIbKUM
Temam, CyLLeCTBEHHbIE OLNOKH,
yCTpaHeHWe KOTOpbIX B pe3ynbTaTe
cobecenoBaHus 3aTpyaHEHO.

ObyuarLwmmnca AeMOHCTPUpPYET OCTaTOYHOe
NMOHUMaHWe YCNoBUIN CUHTE3a, HO He BnageeT
HaBblkaMy aHanM3a NPOMeEXYTOYHbIX CTaaun.
Mpun HanncaHuMn cxem peakumin N 06bACHEHUM
PO KaXX4oro KOMMOHeHTa JonyckaeT
He3HauuTernbHbIe NOrpeLLHOCTH.

2 (HeynoBneTBOPUTENBHO)

VmeeT MeCTo HeMoHMMaHue 3aaHHOro
BOMpoca, HeCNOCOBHOCTL OTBETUTL Ha
BOMNpOC 6€3 NomMoLLM 3K3ameHaTopa.
HesHaHwue 3Ha4MTenbHOM YacTu
NPUHLMNUANBLHO BAXKHbIX 311IEMEHTOB
ancumnnunHbl. MHOro4McneHHble rpyoblie
oLnBKM.

MonbITka UCMONb30BaHNsA Hepa3peLLeHHbIX
TEXHUYECKMX YCTPOWCTB UMW NOMb30BaHUS
NnoAcKasKow Apyroro Yenoseka (BHE
3aBUCKHMOCTM OT YCMELLHOCTU TaKoW
NonbITKM).

Ob6yuyaroLmncsa 4eMOHCTPUPYET HEMOHUMaHWe
YCMNOBUWIN CUHTE3a, He BrajeeT HaBblkaMu
aHanu3a NpoMeXxyTouHbIX cTaguin. MNpu
HanucaHun cxem peakuuii 1 06 bACHEHUN ponu
KaXKgoro KOMNoHeHTa AonyckaeT OLnbKu.




6.3 TunoBble KOHTPOJbHbIe 3aA4aHUsA U/UNN UHble MaTepuarbl, UCNOJb3yeMble ANs OLleHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n dopMynnpoBKM BONPOCOB
Cemectp 7

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

2 OcHoBHble CBOMCTBa HE(PTENPOAYKTOB, TPEOOBaHUS K UICXOAHOMY ChIPbIO
BaxHenLumne npoaykTsl OCHOBHOIO opraHMyeckoro cuHtesa. MoHomepesl. MNnactndukatopbl. CUHTETUYECKME

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

4 MepcnekTvBHbIE HanNpaBneHns PasBUTUSA TEXHONOMIN OPraHNYEeCcKoro  HedTEXMMNYECKOrO CUHTE3a.

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

6 OcHoBHble rpynnbl Cbipbs ANS NPOMbILINIEHHOCTU opraHnyeckoro cuHTesa. ObLwas xapakrepmctuka cnocobos
nonyyYeHns kaxgou rpynnbl. TpeboBaHWs K ICXOOHOMY CbIPbIO KaXX4on rpynmbl

7 MpombiwneHHble cnocobbl nonydeHmsa napadgpuHos (CH4 — C40).

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

9 Mpon3BoACTBO 3TUMEHa M NponuiieHa NMPONM3oM YrieBo4opoaoB

10 MpombiwneHHble cnocobbl NoNyvYeHNs apoMaTUyYeckmx yrnesogopoaos (6eH3on, Tonyon, KCUnonsol,
HadTanuA).

11 MpombiLneHHble cNOCOOLI NONyYeHNs aueTuneHa

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

13 Mpoueccol rmgponusa, rugpatauun, gernapatauun, atepudukaumm n aMMampoBaHus.
KWUCnoTHO-OCHOBHbIN KaTanua. BrnvsHne katanusaTtopa Ha KWHETUYECKME napameTpbl peakL .

14 Peakunn rmgpataumm. CuHTe3 cnupToB 13 oneduHoB. CepHOKUCNOTHas U NpsAMas rugpataums onedguHos.
XapakTepucTuka Npon3BoacTBa 3TaHona, TpeboBaHUs K UCXOOAHOMY CbIpbHO.

15 Oerngpataunsi MOHOMOMNEKyNsipHasi, brMonekynsipHas.

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

17 Mpon3soacTBO CNMPTOB M HEHONOB B NPOLIECCe LLEeNOoYHOro rngponumaa (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 Peakuuun doccopunmpoBaHms. Peakumm amngmpoBaHus. XapaktepucTuka npoLeccoB gernapartauum ammaos
W rmgpartauum HUTpUnoB. 'maponus aMmmaos.

21 Knaccudumkaums npoueccoB ankunmpoBaHus. ANKUnvpytowwme areHTbl 1 kaTannsaTopsbl.

22 AnknnunposaHue n3obytaHa byTuneHamum.

23 TexHonorna ankunMpoBaHUa apoMaTU4ecknx coeguHeHuin. TexHonornyeckas cxema nponssBoacTsa aTum- u
nsonponunbeHsona.

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

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

26 CuHTE3 HUTPO3dMpoB. MNMpnumeHeHne HUTPO3MPOB LEMNHONO3bI.

27 Mpouecchl OKUCNEHNS], OKUCTIUTENbHbIE peareHTbl. PagukanbHo-LenHoe okmucreHne. KyMmonbHbIli 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. XopupoBaHue HenpeaenbHblX YrneBoaopoaoB (oneduHoB).

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, XapakTepucTrka 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 CnekTpockonuyeckme CBOMCTBA MUHEPAnoB: NPO3PaYHOCTb U NMIOMUHECLIEHLINS

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 (MMpUT, XanbKONUpUT, KNHOBapb, chapenuT)

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 (KanbuuT, 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 dnoTtauuns B NOAroTOBKE MUHEPAnNbHOIO Chipbs AN XMMUYECKUX MPON3BOACTB

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. CxxukeHne 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, XpaHeHME, TPAHCMOPTUPOBaHNE

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 KOHLEHTPMPOBAHHOWM a30THOM KUCMNOTbl. OCOBEHHOCTUN NPOTEKAHUSA XUMUYECKUX 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 ropeHust cepocoaepailero cbipba. OCHOBHbIE annapaTbl 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 Mpouecca

82 ABcopbunsi cepHOro aHrmapuaa B Npou3BoACTBE CEPHON KUCIOThbl KOHTAKTHLIM METOA0M

83 MeToabl onTUMM3aLMM NPOU3BOLACTBA CEPHOM KUCMNOTbI KOHTAKTHBIM METOAOM

84 OcHoBHble cTaguu npoLecca NPpon3BoACTBa CEPHOM KMCNOTbl HUTPO3HbIM METOAOM

85 OuuncTKa OTXOASLMX ra3oB N HenTpanu3aLmnsa CTOYHbLIX BOS B NPOM3BOACTBE

86 CynbdaTHbIn MeToA, Nofy4YeHus XNopMCToro BOAOPoAa

87 Abcopbuus xnopuctoro Bogopoaa sogoi. MpuHumn paboTbl abcopbepa

88 Buabl cogoBbIX NPOAYKTOB 1 NX MPUMEHEHNE

89 ONeKTPOXMMUYECKNIA CNOcod NOMyYeHUs LWenoyun. YCTporiCcTBO 3NEKTPONM3epoB

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 HedenmHoBoro 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 1 kapboHM3auns aMMOHM3UPOBAHHOIO paccona: TeopeTnyeckme OCHOBBI NMpoLecca,
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 oCcdaTHOro Chipbsl, NX XapakTepuctuka, Metoapl nepepaboTtku. PoccopHbie yoobpeHus,
OCHOBHbIE BUAbI, XapaKTepucTuka

99 MpocTton cynepdocdart, TeEXHoNornyeckne cxembl ero nponssoacTea. AHanm3 npouecca NnponM3BoACTBa
npocTtoro cynepdocgara ¢ NOMOLLBIO AuarpaMmbl COCTOSAHMSA cucteMbl CaO—-P205-H20

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

101 XapakTepucTmKka OCHOBHbIX BMAOB a30THbIX yaobpeHuid. [onyyeHne ammmadHoM cennTpbl 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 KUCNOTbl aMMUaKkoM

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




6.3.2 TunoBbIe TecToOBbIe 3a4aHuA

He npefyCMOTPEHbI
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHNA (3apaym, Kenchbl)

1. OBocHyWTE BbIOOP KpUTEPMEB M (haKTOPOB ONTUMM3ALUN TEXHONOTMYECKMX NPOLIECCOB CUHTE3a
aueTtanbagernga

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

3. BeibepuTe napameTpbl Npouecca xuakodasHoro XxnopuposaHus, obopyaoBaHve Ans ero nposeaeHus

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. Onpegenute MOMbHOE COOTHOLLEHWE aannoHMTpUNa 1 Bogopoaa, eCnm Bbixos,
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 CbipbeBbIX
MaTepuanoB UCNONb30BaTb KAOSMWH, MMNHY, MONEBOW LINAT, KBApLEBbLIA NECOK.

7. Mpon3BoanNTENbHOCTb YCTAaHOBKM MO CEPHOM KMCoTe cocTaBnsieT 740 TbicAY TOHH MOHOrmapaTta B rof,.
Paccuntaiite n ocdoopmuTte maTtepumarnbHbii GanaHc HeENPepPbLIBHOMO NpoLecca NofyYeHnsi CEpHON KUCNOThl HA OCHOBE
3NeMeHTapHON cepebl.

9. Mpwn nponsBoaCcTBE a30THOW KUCMOThI OKUCEHMEM aMMMaka NepBov CTaanen ABMAsieTCs nonyveHme
HUTPO3HbIX ra3oB. PaccuntanTe cTeneHb KOHBEPCUM aMMMaKka 1 KUCIopoAa Ha OCHOBaHUWN NPeACTaBNeHHOro
mMaTepuansHoro 6anaHca.

10. INpwn nonyyYeHnn a3oTHOW KUCMOTbI OKUCIIEHWEM aMmMMaka NepBov CTaamen ABnseTcs nonyvyeHne oKucu
asoTa v Bogbl. lNMponssoanTensHocTb ycTaHoBkKu No NO coctaBnseTt 45000 kr/u. CopgepaHme MHEPTHLIX NPpUMecen B
TexXHM4YeckoMm ammuake coctaenset 5%mac. CteneHb KoHBepcun ammuaka - 90 %. PaccumTante matepmnanbHbIn
©anaHc HenpepbIBHOIO Npolecca nonyyenns okncu asota NO.

6.4 MeToauyeckue maTepuansl, onpegensirowme npoueaypbl oLeHMBaHUA pe3ynbTaToB 00y4yeHUs
6.4.1 YcnoBusi gonycka o6y4aloLerocsi K NpoMexXyTo4HOM aTTrecTaumm u NopsaokK NMKBMAaUMM akageMm4eckomn
3a40/MKEeHHOCTU

MpoBeaeHe NPOMEXyTOYHON aTTeCcTaLMmn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHBIM aktom CMGIMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU Y MPOMEXYTOYHOW aTTecTauumn o0yqatoLLmMxXcs»

CBOEBpPEMEHHOE BbINOMHEHME 0ByYaloLLMMCA MEPONPUSATUI TEKYLLIErO KOHTPONS SABMAETCS OMYCKOM AN
NpoBeAEeHNst NPOMEXYTOYHOM aTtTecTaumn. K caaye ak3ameHa JOMyCKaOTCA CTyAEHTbI, BbINOMHMBLUNE BCE (DOPMbI
TEKyLLEro KOHTPOMs U BbINOMHMBLUWE HEOBXoAMMbIE 3a4aun C NOCneayoLLEn 3allnTon NabopaTopHOro NpakTUKyMa.

6.4.2 ®dopma npoBeaeHNs NPOMEXYTOYHON aTTecTaLuMu No AUCLUNIINHE

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

6.4.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

CTyneHT He OonyCcKaeTCsi K NPOMEXYTOYHOM aTTecTaumm B Cnyvyae HEBLINOMHEHMS U HE caayun nabopaTopHOro
npaxkTukyma.

CTyQOeHT MMeeT NpaBo MoNb30BaThCsA CNPaBOYHLIMU Tabnuuamm, kanbkynatopom. KonnyecTtso BonpocoB B
ounete - 3. Bpems Ha nogrotoBky oTBeTa no o6mnety - 60 MUHYT.

7. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OAUCLUUNIIUHBI
7.1 Y4yebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHua | Ccblinka
7.1.1 OcHOBHas y4ye6Hasa nutepaTtypa
Conoposa, H. ., XuMundeckas TexHonorust Ka3zaHb: KazaHcKkuii http://www.iprbooksh
EmenbsiHblveBa, E. A. | nepepaboTkuM HEPTAHbIX HaLMOHaIbHBbIi op.ru/95062.html
OCTaTKOB 1 NPUPOAHbIX nccnenoBaTenbCKUn 2018
Gutymos TEXHONOrMYeCKuii
YHMBEPCUTET
PaxmaTynnuHa, A. 1., | Xumuyeckas TexHonorms KasaHb: KazaHckuii http://www.iprbooksh
BeckposHbin, [1. B. nepepaboTkM razoBoro HaLMOHanbHbIN op.ru/79594.htmi
CblpbA. XuMna cnHTes-rasa ncenegoBaTenbCKUn 2017
TEXHOOrMYEeCcKuin
yHVBepcuTeT
Kosageposa O. A., TexHonorns MMHeparnbHbIX http://ibooks.ru/readi
Hudrannes C. U. obpeHuin ng.php?
® yRoop BopoHex: BIYUT 2014 el gproductid=3
44508




AxmenbsHoBa, P. A.,
JlnakymoBuud, A. T.

XumMnyeckas TexHonorus
nepepaboTKu rasoBoro

KasaHb: KazaHckun
HauMOHanNbHbIN

http://www.iprbooksh
op.ru/63544.htmi

cbipbs. MNponssoacTeo nccnengoBaTenbCkui 2015
MOHOMEpPOB M3 ra3oBoro TexHonorn4yeckum
Cbipbsi YHUBEPCUTET
AxmeToBa, P. T., Xnmmyeckasa TexXHoOnorns Ka3zanb: KasaHckui http://www.iprbooksh
AxwmeTos, T. T, CEPHOW KNCTOThI HauMOoHarbHbIN 0p.ru/100692.htmi
tOcynosa, A. A, nccrneaoBaTenbCKui 2019
Bapaesa, I1. P., TEXHONMOMM4YECKNI
XaupwuHos, A. U. yHMBepcuteT
CobaukuHa, T. H., XvMunyeckas TexHororns http://www.iprbooksh
Metpos, E. C., OpraHuMyecknx BeLecTB Kasaub: Ka3zaHckui op.ru/95061.html
BapaHosa, 1O. B., HaLMOHanbHbIN
Angpeesa, I'. B., nccrnegoBaTenbCKui 2018
KyapuHa, H. B., TEXHONMOMMYECKNI
MyxameT3saHoBa, A. A., yHuBepcuteT
vnbmaHoBa, P. 3.
7.1.2 lononHuTenbHasa y4yebHas nutepatypa
AxmepbsiHoBa, P. A., XuMundeckasi TeXHONorusi Kasaub: Ka3zaHckui http://www.iprbooksh
PaxmatynnuHa, A. ., | nepepaboTku rasoBoro HauMOoHarbHbIN op.ru/63543.html
tOHycosa, J1. M. Cblpbst “ccnenoBaTenbCKuil 2015
TEXHOMOMMYECKNI
yHuBepcuTeT
Kucenes A. M. Xummyeckasa TexHonorms http://publish.sutd.ru/
OpraHuUyeckux u tp_ext_inf_publish.ph
HeopraHW4ecknx BeLLecTB. i p?id=2017173
YacTtb 1. Xumnyeckasa Ce.: CnerynTA 2017
TEXHOMOrMs OpraHNYeCcKmx
BewecTB. Kypc nekuun
Kucenes A. M., Xummyeckas TexXHonorms http://publish.sutd.ru/
HaweHko H. B. OpraHnyecknx un chne.: crierynTtg 2018 tp_ext_inf_publish.ph
HeopraHM4ecK1x BeLLecTB p?id=2018139
Kucenes A. M., Xvmunyeckas TeXHonorns http://publish.sutd.ru/
HaweHko H. B., OpraHnyecknx un ) tp_ext_inf_publish.ph
Ecukos K. A. HEOpPraHN4YeCcKnx BELLLECTB. Cre.: Cnerymta 2017 p?id=2017639

Xvmuns HedpTu 1 rasa

7.2 Nepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

Xumudeckas TexHonorus. OTKpbITble Buaeonekumm y4ebHolx kypcos MIY teach-in.ru
OilGasField.ru. HedTerasosble HoBocTu http://oilgasfield.ru/

Mpomnnenc.py TexHuka n obopygosanue https://promplace.ru/pererabotka-polimerov-801.htm

7.3 Nepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrne4vyeHus

MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnucaHue MmaTepuanbHO-TeXHU4YeCKou 6a3bl, HeO6X0AUMON AN OCyLUeCTBIIeHUA obpa3oBaTesibHOro
npouecca no AvcumunnuHe

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

AyauTopus

OcHalleHune

JNlekynoHHas
ayautopus

MynbTumeaunHoe obopyaoBaHue, cneuuanuampoBaHHasa mebernb, Jocka
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