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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancuunnuubl: ChopmMupoBaTb KOMNETEHLMM 00y4atoLLerocst B 061actv OCHOB TEXHOMOMMM CUHTE3a
OCHOBHbIX KJTAaCCOB OPraHN4YeCcKMX M HEOPraHUYeCKMX COEAMHEHWNA, HaXOAALWMX NPUMEHEHME B PasfM4HbIX OTpaCcnsX
NPOMbILLNEHHOCTH, AN peLleHNs 3a4ay NpakTUYeCcKon 4esTenbHOCTH

1.2 3agaum gMCUUNNUHbBI:

* PackpblTie 3Ha4YeHUs XMMWUYECKON TEXHOMOrMn Ansi pasBUTUS HAPOOHOro XO03ANCTBA U MPOMbILLNIEHHOMO
npoussoacTea Poccum

» O3HakoMIeHVe C CbipbeBOi 6a30li U OCHOBHbLIMM METO4AMU MHOFOTOHHAXKHOIO MPOMbILLNIEHHOrO MoNy4YeHns
HeopraHM4YecKknx BeLLeCTB, BKIOYas KUCMOTbI, LLENoYM, MUHeparbHble yaoopeHus

» O3HakoMIeHVe C CbipbeBOi 6a30l U OCHOBHbLIMM METO4AMU MHOFOTOHHAXKHOIO MPOMbILLNIEHHOrO MoNy4YeHns
OpraHNYecKnx BELLECTB

* [MprobpeTeHne NPakTUYECKNX HABLIKOB peanusaumuy BakHEeNLWNX MeToA0B CUHTe3a U NCCeaoBaHusl CBOMCTB
HeopraHM4YeCcKnx, OpraHN4YeCcKnx BeLLeCTB

1.3 TpeboBaHuA K NnpeaBapuTeNnibLHOM NOAroToBKE Oby4aloLerocs:

MpeaBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI ANsi POPMUPOBaAHUSA KOMMETEHUUNI, YKa3aHHbIX
B M. 2, MPU U3y4EeHUN ANCLUNIINH:

lMprMeHeHne NpoayKTOB OCHOBHOIO U HE(PTEXMMUYECKOrO CUHTE3a

MpoMbIWwneHHas 3Konorvs NPeanpuaTUiA HEOPraHMYECKOro U OpraHMYEeCcKoro CMHTe3a
XvMnst nonnmepos

Okonornyeckme Nnpobrnembl NPON3BOACTB OPraHNYECKUX N HEOPraHNYECKNX BELLECTB
TeopeTnyeckme OCHOBbI TEXHOMOMMM OpPraHNYecKnx N HeopraHNYeCcknx BeLLECTB
Cuctembl ynpaBneHms n asToMatnsaumm XMMNKO-TEXHOMOMMYECKNX MPOLEeCCoB
MeTogbl uccnegoBaHns 06HEKTOB OPraHNYeCcKoro CUHTEe3a

MeTogbl uccneaoBaHnst 06 EKTOB HEOPraHNYECKOro CMHTe3a

CwuHTE3, CBOMCTBA U NPMMEHEHNE NOBEPXHOCTHO-aKTUBHbLIX BELLECTB

Okonorus

O6was n HeopraHmyeckast XuMnsi

OpraHuyeckas Xxmmmsi

Mpouecchl 1 annapaTbl XMMUYECKOW TEXHOMOTK

XvmMmunsi pactBopuTenen

AHanuTrnyeckas XMMmus U pr3nMKo-XxMMmMyeckne MeToabl aHanmaa

KonnongHas xumus

O6Lwas xumMmmyeckas TexHonormsi

CwuHTEe3 KpacuTenemn n opraHM4YecKknx NUrMeHToB

dun3nKo-xMMmMYeckme MeToabl MHTEHCUGUKALMKN TEXHONOrMYECKMUX MPOLECCOB

2 KOMNETEHUWN OBYYAIOLLIErOCA, POPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCLUUNIIUHDbI

MK-5: Cnoco6eH pa3pabaTbiBaTbh U COBEpPLUEHCTBOBaTb TEXHONOIMM NPou3BOACTBa NPoAyKUun B obnacTtu
XMMWYECKOW TEXHONOMMN OPraHNYecKUX N HeopraHU4Yeckux BeLecTB

3HaTb: TpeboBaHUA K MICXOQHOMY ChbIPbIO M BCMOMOraTenbHbIM MaTepuanam B XMMUYECKON TEXHOINOMMN OpraHUYecknx 1
HeopraHWYeckux BeLLECTB, OCHOBHbIE TEXHOJSIOTMYECKME MPOLIECCHI U XapakTePUCTMKN TOTOBOM NPoAyKLMW, MeponpUaTUS
Mo oxpaHe Tpyaa W NPOMbILLINEHHOW 6e30MacHOCTH

YmMmeTb: OopraHun3oBbiBatb MepPonpuATUA NO YCOBEPLUEeHCTBOBAHUID TEXHOJIOrM4Yecknx npoueccoB OCHOBHOIO WU
HechexmmmquKoro CUHTE3a, CUHTEe3a HeopraHn4YeCcKkunx BeleCcTB pa3HbIX KIaccoB

BnapeTtb: HaBbikamu aHanuaa HayLIHO-TeXHI/I‘-IeCKOIZ I/IH(bOpMaLI,I/II/I B 0611acT XMMMUYECKOW TEXHOMNOMNU OpraHn4yecknx un
HeopraHn4yecknx BellecCcTB, NpoBeAeHUA JKCnepuMeHTa NOo CUHTe3y, OYUCTKE U I/IJZleHTI/IqDI/IKaLI,I/II/I OpraHn4eckux u
HeopraHn4yeckux BeLecTB




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHBIX 3aHATUIA

CemecTp
(kypc ans

KoHTakTHas paboTta

3A0)

Jlek. Mp.
(vacbl) | (vacel)

Nab.
(vacnbl)

CP
(4achbl)

MHHOBaL.

¢opmbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Pasgen 1. O6wme BONPOCHI XMMUYECKOW
TEXHOJMOMMMN OPraHNYeCKNX BELLLECTB

Tema 1. WCTOYHMKM  Cbipbs  Ans
NPOM3BOACTBA OpPraHWYECcKNX BELLECTB.
CoctaB HedpT™M ¥ npupogHOro rasa.
OcHoBHblE CBOWCTBaA HedTEenpoayKkToB,
TpeboBaHWst K UCXOAHOMY CbIPbLO
JTabopaTopHas paborTa: OcHoBHbIE
CBOMNCTBa HedpTK

MpakTnyeckoe 3aHATHE: OcHoBHbIE
CBOWCTBA HE(PTH

12

Tema 2. BaxHenLwume npoayKTbl OCHOBHOIO
opraHu4eckoro cuHte3a. MoHomepbl U
Opyrme  ncxofgHble  BelwectBa AN
nonyyeHus NonMMepos.
Mnactudpmkartopsl. CuHTeTnyeckune
MoloLlme cpeactBa UM MOBEPXHOCTHO-
akTMBHble BewecTBa. CuHTeTU4eckue
Tonnmea " CMa304Hble macna.
PactBoputenu wn areHTbl 3KCTPaKLUW.
Mectuumabl W XUMU4YECKUe CpeacTBa
3aLLUMTbl pacTEHUNA.

Tema 3. [llepcnekTvBHble HanpaBreHUs
pasBUTUS TEXHONOTUA OPraHU4eckoro u
HedTEXMUYECKOTO CUHTEe3a.
Meponpuatns no oxpaHe Tpyga u
oKpyxatwllen cpedbl B XUMUYECKOMU
TEXHO/IOMMM  OPraHWYeCcKMX  BELLECTB.

ra

nT

Pasgen 2. lNpouecchl nuponuaa

Tema 4. OcHOBHblEe rpynnbl Cbipbs AfS
NPOMBbILLIIEHHOCTM OpraHM4yecKoro
CuHTe3a. Obwas XapakTtepucTuka
cnocoboB MOMyYeHWs Kaxaon rpynnbl.
TpeboBaHMsA K UCXOOHOMY CbIpbO KaXdoun
rpynnol

MpakTuyeckoe 3aHATHE: OcHoBHbIe
rpynnbl  Cbipbst AN NPOMbILLIIEHHOCTH
OpraHU4ecKoro cMHTesa

Tema 5. T[lpoMblWneHHbIe  CNocobbl
nonydexusi napacgpuHos (CH4 — C40).
JlabopatopHaa paboTta: ®PpakumoHHas
neperoHka Hedtu

Tema 6. [lpoMbIWNEHHbIE  CNOCOGbI
nonydyernnss onecgpuHos (C2H4, C3HS6,
C4H8).

Tema 7. [lponsBoacTBO 3TUNEHa MU
nponuneHa NMpPonnM3oM yrineBogopoaoB

Tema 8. [lpOMbIWNEHHbIE  CNOCOGbI
nony4eHus apoMaTUYeCcKux
YrNeBOAOPOAOB (6eHson, Tonyon,
Kcunonbl, HadbTanuH).

MpakTnyeckoe 3aHATME: [pOMbILINEHHbIE
cnocobbl  MomnyyYeHUss  apomaTU4ecKmx
yrnesogopoaoB

Tema 9. [lpoMbIWEHHbIE  CNOCOGbI
nony4YyeHns aueTuneHa

Tema 10. T[lpomblWwneHHble CNOco6bI
nonyyYyeHns okcuaa yrnepoga W CUHTES-
rasa (cmecs CO n H2)

ra




Pasgen 3. OcHOBHbIE npoLiecchl

OpraHM4eckoro CUHTEe3a: rMaponus,
ankunupoBaHme
Tema 11. MNpovueccel rmgponunsa, rmgpatauuu,
aerngparaumm, aTepudmkaumum "
amMmnanpoBaHun4.

KnMCrnoTHO-OCHOBHbIN ~ kaTanu3.  BnusHue
KaTanusaTtopa Ha KMHeTW4Yeckue napametpbl
peakumn. Peakumn rugpatauun. CuHTes
cnuptoB 13 onedunHoB. CepHOKUCIIOTHAA U
npsmasi rmgpatauuns onegunHOB.
XapaktepucTvka Mpou3BoACTBa 3TaHonNa,
TpeboBaHuA K NCXogHOMY ChIpbHO.
Oervgpataums MOHOMOIEKyNApHas,
bumonekynspHas. Moponus
XIOpOpraHM4yeckux coeguHeHun. MNMonyyexHve
OKMCEN ankeHoB (AMOKCMOOB) peakumen
ANMMUHMPOBaHUA. [1pon3BOACTBO CNMPTOB U
heHONoB B NpoLuecce LWenoyYHoro rmaponumaa
(TexHonorma  npouecca). 3JTepudukaums
(nony4yeHune CINOXHbIX acpupos).
AuunupoBaHue cnuptoB U EHONMOB C
NCMNOMb30BaHNEM PasfMYHbIX aLUMPYHOLLIMX
areHToB. [MApoOnM3 CNoXHbIX 3UPOB U
peakuum auunbHOro nepeHoca. Peakuun
dochopunupoBaHus. Peakuyumn
aMmaupoBaHus. XapakTepucTuka npoLeccoB
gervgpatauMm  ammgoB M rugpaTtaumu
HUTpUNoB. 'Maponu3 ammMaos.

JlabopaTopHas pabora: Mpoueccol
rmgponusa, rmgparawumm, atrepudmkaLmm.
MpakTnyeckoe 3aHATHe: Mpouecchl

rmaponuaa, rmgpartauum, atepudukaumm

Tema 12. lNMpouecchl anknnmpoBaHus.
Knaccudmkaumsa npoueccoB anknnmpoBaHus.
AnKunupyloLme areHTbl KaTanusaTopbl.
AnknnupoBaHue u3obyTaHa GyTuneHamu.
TexHonorus anknnmMpoBaHUst apoMaTUYeCKuX
coedvHeHuin.  TexHomnormyeckass  cxema
npou3BOACTBa 3TUM- U M3onponunbeHsona.
AnkvnupoBaHue Mo atomaMm  KUcrnopoaa,
cepbl n asota (O-, S-, N-ankunupoBaHue).
OkcnaTunupoBaHue u apyrme CuHTe3bl Ha
OCHOBE (O-OKCMAOB. TexHOnornsi CUHTe30B
M3 0-OKCUAOB, XapaKTepucTuka nony4yaembix
NpoayKToB. XapakTepuCTUKa HENOHOMEHHbIX
NOBEPXHOCTHO-aKTMBHbIX BELLECTB.
TexHonoruyeckass cxema Mpou3BOACTBA
rnukonen

JNlabopatopHas pabota: MNonyyeHne CnoXxHbIX

achupos

MpakTuyeckoe 3aHATHeE: Mpouecchl
ankunMpoBaHus
Pasngen 4, OcHoBHble npoLiecchl

OpraHn4eckoro cuHTesa: Cyn b(bl/l poBaHue,
HUTPpOBaHUe

ra




Tema 13. lpouecchl cynbdatupoBaHua W
CynbMpoBaHUs

CynbdatmpoBaHme cnvptoB M onedguHoB.
TexHonornyeckne npoueccbl Mpon3BoACTBa
MAB Tuna ankuncynbgartoB nNo peakuumn
cynbdaTMpoBaHusl.

TexHonornyeckasi cxema npomssogcrsa CMC
Ha OCHOBe ankuncynosgaTos.
XapakTepucTuka npoL,eccoB CynbunpoBaHus
Ha npumepax cynbdnpoBaHus
apomMaTtudeckux  coeauHeHun.  [pumepsl
NCnonb30BaHUA apomMaTU4eCcKmx
cynbcokucrior. OOwas  xapakrepucTuka
npoLeccoB CynbdOXI0pMPOBaHUSA "
CynbOOKUCTIEHNS

JlabopaTopHas paborTa: Mpouecceol
cynbaTmpoBaHns u cynbupoBaHns

npaKTMHeCKoe 3aHATUuEe: Hpoueccu
cvinhhAaTUDORAHUG U cVOkhUNORAHUS

Tema 14. Mpoueccol HUTPOBaHNA.
HuTpoBaHne apomMaTuyecKknx CcoeguHEHUN.

HuTtpoBaHue napadgvHoB. CwuHrtes
HUTPO3UNPOB. [lpUMEHeHne HUTPOIPUPOB
Lennonosbl.

TexHonorus npovecca HUTPOBAHWSI.
TexHonoruyeckasi cxema HUTPOBaHUSA
nponaHa

JlabopaTopHas paborTa: Mpouecceol
HUTPOBaHUS

MpakTuyeckoe 3aHgTME: Mpouecchl
HUTPOBaHUA

Paspen 5. OcHoBHblE npouecchl
OpraHn4eckoro CUHTe3a: OKWCneHue,
rarnoreHnpoBaHune

Tema 15. Tllpoueccbl  OKMUCMNEHUS U
BOCCTaHOBEHUS

OxkucnutenbHble peareHTbl. PagukarnbHo-
uenHoe okucneHne. KymonbHbI cnocob
nony4eHusa deHona " aueTtoHa.
BoccraHoBneHne (rmgpvpoBaHue).
Mvapuposanne no C=C un C=C cBaAsam.
KaTtanus, ycnoBsus peakumi

JlabopaTopHas paboTa: Mpoueccol
OKnUcneHmnd
MpakTuyeckoe 3aHATHE: Mpovuecchbl
OKMCeHUs

Tema 16. Npoueccskl ranoreHMpoBaHus

MexaHn3m 1 npouecc pagukanbHO-LENHOro
XJTOPUPOBaHUSA. XIropupoBaHue npenesibHbIX
yrneBogopoaoB. XnopupoBaHue
HenpeaenbHbIX YrNeBoaopoaos (0neduHoB).
TexHonorns uakogasHoro XnopupoBaHUS.
TexHonornss rasogasHoro XnopupoBaHUS.
OcobeHHocTH WOHHO-KaTanuTU4yeckoro
ranoreHMpoBaHus. XapakTepuctuka
rmgporanoreHmpoBanmss no C=C cBsa3u.
TexHonornsa Npon3BoACTBa BUHUNXIOpMaa U3
auetuneHa. Cneuudmka  XrnopvpoBaHusi
apoMaTU4eCcKMx  COeOuHeHWh B s4po.
TexHomormsa CcuHTe3a BUHUNXoOpMaa wu3

aTUnNeHa. XapakTepucTuka npoLieccoB
OKCUXITOpMpPOoBaHus. MPOMBbILLINEHHO BaXKHblE
coeanHeHus, nonyyaemble
ranoreHMpoBaHMEM.

MpakTnyeckoe 3aHAaTuMe: Mpoueccel
ranoreHMNORAHING

Utoro B cemecTpe (Ha kypce ansa 3A0)

3 4 4 6
2 4 4 6 ra
3 4 2 6 rn
4 8 6
34 34 34 87




KoHcynbTaumm 1 npoMexyToyHas
aTTectaumns (Ok3ameH)

2,5

24,5

Pasgen 6. BBegeHMe B XMMUYeECKYHO
TEXHOJIOMMI0 HEOPraHNYeCKUX BELLIECTB

Tema 17. CbipbeBass 6asa npou3BOACTB
HeopraHM4yecKnx BeLLEeCTB.

XapaKrepucTrKa OCHOBHbIX BUOOB Cbipbs AN
NpoM3BOACTBA  KaTanusaTopoB,  KUCIIOT,
MUHeparnbHbIX  yoobpeHun, conen,
weno4ven. TpeboBaHusi, NpegbsABnsieMble K
cbipbto.  Cnocobbl  MOAFOTOBKM  CbIpbS:
apobnexue, dnotauus, obxwr,
pacTBopeHue, cenapaumsi. TexHuka
BesonacHocTu Ha npon3BoacTBax
HeopraHuyeckoro cuHTesa. JlabopaTtopHas
pabota "BomonogrotoBka". JlabopaTtopHas
pabota "OnpegeneHuve BRarocogepxaHus
HeopraHuyeckmx conen". [lpakTudeckoe
3aHATME "Pacuer MUHEpPanbHOro "
XUMUYECKOTO COCTARA ChIDbA",

Tema 18. TunoBble NpoLECChl B TEXHOMOMMM
HeopraHM4yecKnx BELLECTB.
Tepmoxmmnyeckue npoueccsl. Buabl
Katanumsa, cTaguuM npoTtekaHusa. MeToabl
pasgeneHns MHOTOKOMMOHEHTHbLIX CMecen.
KpucTtannusauusa us pactBopoB, pacnnaBoB u
rasoBon dasbl, ppakUnMoOHHaA KOHAEHcauus,
pekTudukaumsi, abcopbumsi, agcopbums,
WOHHBbIN obwmeH, 3KCTpaKums,
3ANEKTPOXUMUYECKME METOObI.

14

nn

Tema 19. Okonormnyeckme npobnembl B
TEXHOSIOrMM HEOPraHNYECKNX BELLLECTB.

MCTOYHMKM 3arpsaA3HeHns, WUX CBOWCTBa U
XapakKTepPUCTUKN - ra3o00pasHble, XUOKue u
TBEpPAblE OTXOAbl, TEMSOBOE 3arpsi3HeHue.
Cnocobbl yMeHbLUEHNs, 06e3BpeXnBaHna U
O4YUCTKM OTXOAOB OT NMpPUMECEn COeANHEHUN
cepbl, a30Ta, yrnepona, ranoreHos, KUCMoT u
pacTtBopuTenen. Ytunmsaums oTxoa0B.

14

Pasgen 7. TexHomorua npOMBbILLIIEHHbIX
rasos 1 CBA3aHHOro asoTa

ra

no

Tema 20. MNMpomblwneHHble rassl. CBONCTBA,
NpMMeHeHWe K crnocobbl  MonyyeHus
MHEpPTHbIX  rasoB, as3oTa, Kucropoaa,
BOAOpoda, CuHTe3-rasa. [lpousBoacTBO
asoTa M kucnopoga us Bosgyxa. CrnocoObl
nonydeHnst asoTa u Kucnopoga us Bo3gyxa
METOA0M ryGOKOro OXNayKaeHus.

Tema 21. lNMponsBoacTBO a30TOBOAOPOLHOM
cmecu Onsi cuHTe3a ammuaka. KoHepcusi
MEeTaHa M OKMCK yrnepoaa BOASIHbIM NMapoM.
MeToabl OYMCTKM a30TOBOJOPOAHOW CMecwu
oT okcupoB yrmepoga (I) wn  (IV).
TeopeTnyeckne OCHOBbI U TEXHOMOrMyeckne
CXeMbl OYUCTKM a30TOBOOOPOAHOW CMecu
pacTtBopamu MOHO3TaHoNaMu1Ha,
MeTaHUpOoBaHUA c npuMeHeHnem
katanusatopa. [lpakTudeckoe  3aHsTME
"PacyeT KOMMYECTBEHHbIX XapaKTepUCTUK
npotiecca KOHBepCcuM NPUPOAHOro rasa”.

nn

n,o




Tema 22. [Npon3BoacTBo aMmmnaka. AMMMUAaK,
€ero cBolncTBa, TpeboBaHUsA CTaH4APTOB K ero
KayecTBy. XpaHeHuwe, TpaHCMOpPTUPOBaHUE.
TeopeTnyeckne OCHOBbI Mpouecca CUHTesa
aMmMmaka. BrnivsiHne TEXHOSOrMYEeCKNX
napameTpoB Ha MPOLIECC CMHTE3a amMuaka.
Katanusatopbl B MNpOM3BOACTBE aMMuaka.
TexHonornyeckass cxema U pexumm paboTbl
obopynoBaHuA npu CpeaHeEM  AaBreHuu.
MpuHUMNbI paboTbl TEXHOJIOrM4ecKoro
obopynoBaHuda.  JlaGopaTtopHass  pabota
"AMMMaK: nony4yeHwue, CBOWCTBA,
KONIMYECTBEHHbIN aHanus".

Tema 23. lNpon3BOACTBO a30THOM KUCHNOTLI.
CeonctBa KOHLLEHTPUPOBaHHON "
pa3baBrneHHON a30THOW KWUCIOTbl, XpaHeHne
W TpaHcnopTupoBaHue. MeToadbl Nony4eHus
a3oTHOM KucnoTbl. Mpon3BoacTBO a3oTHOM
Kucnotbl M3 ammunaka. OcHOBHble cTaguu

npouecca. TeopeTquCKme OCHOBbI
OKUCIeHunA aMMunaka. BnivsiHne
TEXHONOrM4eCknx napamMmeTpoB Ha OKUCIeHne
aMMKnaka; Katann3aTtopbl OKncneHusa.

OxkucneHve okCnaoB a3oTa U NOroLeHme nux
BOOOW. TeopeTuveckne OCHOBblI OKUCMEHMS
okcngos asota (ll) go (IV) n nornoweHns nx
Bogon. BnuaHne gaBneHus, Temnepatypbl u
cocTaBa rasoBoW CMeCcu Ha npouecc
okvcneHuss n abcopbuun. TexHonormyeckue
CXeMbl N0 MPOM3BOACTBY a30THOW KUCMOThI.
Cnocobbl  OYUCTKM OTXOQAWMX HUTPO3HbIX
razoB. CnocoObl KOHLEHTPMPOBAHWSI a30THOW
KMCNOTbI C MOMOLLBIO CEPHOM KUCNOThbl UNnu
HuTpaTa MarHus. Mpsmon CUHTE3
KOHUEHTPUPOBAHHOW  a30THOW  KUCMOTbHI.
OCOBEHHOCTN  MPOTEKAHUA  XMMWUYECKUX
peakuuu, TexHomnornyeckas cxema,
ycTponcteo. Pexum paboTbl OCHOBHOrO
obopynoBaHusi.  JlabopaTtopHasas  paborta
"CopepxaHue HUTpaT -aHWOHOB".
Mpaktnyeckoe 3aHATME  "MaTepuanbHbii
fanaHc nony4yeHWss @30THOM  KWUCMOThI
oKucrieHnem amMmmmaka".

10

Paspen 8. TexHonorus kucnot
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Tema 24. lNpon3BOACTBO CEPHOW KUCIIOThI.
XapaKktepuctmka CEpHOWM KUCINOTbl U Chipbe
ans ee npou3BoacTBa. CeolicTBa,
NpYMeHeHne 1 nony4deHue cepsbl. MNonyyeHne
cepHuctoro rasa. [lpon3BOACTBO CepHOW
KACMNOTbl KOHTaKTHbIM MeTogoM. CyLIHOCTb
KOHTaKTHOro MeTofa NPOW3BOACTBA CEPHOW
KMCINOTbl, OCHOBHblE CTaAWW KOHTAKTHOro
MeToaa, XUMU4eckme peakumu,
npoTekawliMe Ha KaTanusatope W npwu
okucrneHun okcuaa (V) go okcmaa cepsbl (V1),
PU3NKO - XUMWYECKME OCHOBbLI MPOLECCOB
OYNCTKM OOXMroBOro rasa ot npumecen A s,
Se, TymaHa, Bnaru, abcopbuum cepHoro
aHrMapuaa, MeponpusaTus no
obe3BpexnBaHMio  OTXOOAWMX TrasoB MU
CTOYHbIX  BOA, MeTodbl  OMTUMM3ALMK
TEXHOMNOrMYEeCKMX PEXMMOB OCHOBHbIX
cTtagumn npounsBoacTBa. MpounsBoacTeo
CEPHOM  KUCMNOTbl  HUTPO3HbIM  METOAOM.
CylWHOCTb HUTpPO3HOro MeToga. MeToapl
yTunu3aumm u nepepaboTkm OTXOAOB B

CEePHOKMCIOTHOW MPOMBbILLNIEHHOCTM.
JlabopatopHas  pabota  "Onpegenexve
cogepxaHusi cynbar - aHUOHOB".

JlabopatopHas paboTa "lMpnmeHeHne cepHom
KUCMNOTbI B TEKCTUMBHOW MPOMBbILLNIEHHOCTH".
MpakTnyeckoe 3aHaTHE "PacyeT OCHOBHbIX
KONMMYECTBEHHbIX XapakTepucTUK npouecca
obxura cepHoro kanyegaHa".

Tema 25. [lpon3BOACTBO CUMHTETMYECKOMN
congHon kucrnoTbl. CynbdaTHbll  MeTofq
nonydeHnss xmnopucrtoro Bogopoaa. CuHTes
XJIOPUCTOro  Bogopoda. TexHonornyeckas
cxema npouecca W pexum  paboThbl
obopygoBaHus.  ABcopbuusa  XIopucToro

Bogopoaa BOJOWN. Pexum paboTbl
abcopbepa. JlabopaTopHasi paboTta
"Mony4veHune " cBOMNCTBa
ranoreHoBogopoaos".

10
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Pasgen 9. CogoBoe npon3BoCTBO

Tema 26. MeToabl NoNy4YeHNss KayCTUYECKOM
cogbl n xnopa. [loBapeHHas conb, ee
CBOWNCTBA, Aobblya, npuMeHeHue.
OneKkTpoXMMMYecknii  cnocob  monyyeHus
KaycTuyeckonm coabl. Pexum  paboTbl
anekTponu3epoB. [lonyyeHne Xugkoro wu
TBepgoro kayctuka. logroToBka xmopa K
MCMONb30BaHMIO W XpaHeHuo. TexHuka
6e30nacHOCTM B NPOM3BOACTBE KayCTUYECKOW
cogbl. Ounctka BbIOPOCOB B  XIIOPHOW
NPOMbILLMIEHHOCTMW. TexHonornyeckune
pacyeTbl B MpPOM3BOACTBE KayCTUYECKOW
CO/lbl.




Tema 27. TexHomnorus KanbLWUHUPOBAHHOW
cofbl. KapboHaTHoe cbipbe ans
nponsBoacTBa coabl. Cnocobbl nonyveHus
KanbUUHMPOBAHHON coapl. CsolicTBa,
nonydeHne 1M NPUMEHEHWe  U3BECTWU.
CyLwHocTb aMMMayHoro crnocoba
NPOM3BOACTBA  KaInbLUWHUPOBAHHOW  COAbI.
TeopeTnyeckne OCHOBbLI npouecca obxura
KapboHaTHOro Chipbd; CXema Mofny4yeHus
okenga yrnepoga (IV); pexum paboThbl
N3BECTKOBbIX neyven. lNonyyeHne n ounctka
paccona. AMMOHM3aums paccona,
TEOpeTUYeCcKMe OCHOBbI, TEXHONornyeckas
cxema, pexumm paboTbl  abcopOuUMOHHBIX
OaweH. KapboHnsaumsi aMMOHN3NPOBAHHOIO
paccona: TeopeTu4eckMe OCHOBbLI MpoLiecca,

TexHonormyeckas cXema,; YCTPOWCTBO
KapOOHM3aLMOHHbIX KOJTOHH.
TexHonorn4eckun pexum CTaHuun

dunbTpaummn. KanbuMHMpOBaHME  CbIPOro
rmgpokapboHata HaTpus: TeopeTuyeckue
OCHOBbI; TEXHONOrMYeckass Cxema; pPexum
paboTbl  KanbuuMHaToOpAa. Perenepauus
amMMumaka: TeopeTm4eckmue OCHOBbI NpoLecca;
TEeXHomnornyeckass cxema; pexvm paboThbl
cTaHuum guctunnaumn. MeToabl yTunmsauumm
U nepepaboTkn OTXOAOB B NPOM3BOACTBE
cogbl. JlabopatopHass pab6oTta "lMonydeHue

Tnocynbdarta HaTpuma" JlabopaTopHas
paboTta "Kayctmndgmkaums COO0BOr0
DACTRODA",

Pasgen 10. TexHonorma  docdopHbIX
yaobpeHuii

rA

Tema 28. OcHoBHble BuAbl ¢ocdaTHOro
Cbipbsl, WX  XapakTepucTuka, MeToabl
nepepaboTkn. DPU3MKO-XMMUYECKME OCHOBbI
ANEKTPOTEPMUYECKOrO crnocoba
npoussoactea docgopa. TeopeTudeckne
OCHOBbI 1 cxema npounasoacTea ocdopHOn
KACMNOTbl  3MNEKTPOTEPMUYECKMM  METOLO0M.
Mpon3BoACTBO 3KCTPAKUMOHHON hocdopHOM
KACMNOTbl AurnapaTHbiM, MONyruapatHbiM U
aHrMapuTHeIM ~ MeTogamu. [pon3BoACTBO
KOPMOBOrO npeuunuTaTa M3 3KCTPaKLUMOHHON
dochopHOl KUCNOThI.

(ON]




Tema 29. TexHonorusa coccopcoaepaLymx
yaobpeHui. docopHble yaobpeHus,
OCHOBHbIE BUAbI, XapakTepucTuka.
docopuTtHaga myka, TpeboBaHuA K Hel 1 ee
npoussoacTteo. [lpocton wn  ABOWHOM
cynepdgocdaTt, PUNKO-XMMNYECKNE OCHOBBI
NPON3BOACTBA, TEXHOMOMMYECKNE CXEMbI WX
npoussoactea. MeTogbl yTunusauum wm
nepepadoTku 0OTX040B docchopHom
npoMbILneHHocTH. JlabopatopHasi paboTa
"MonyyeHne w©n  aHanu3  GOChOpHbIX
yaobpeHun.  TexHomnorms  KOMMIIEKCHbIX
yoobpeHuin. docathl aMMOHUS n
yoobpeHnss Ha uMX OcHoBe: ammodoc,
anammodoc, cynboammodpoc,
anammodocka, HUTPOaMMOGOCKa.
A30THOKMUCIIOTHOE pasnoxeHune ¢occaToB.
MeToabl nepepaboTkM  a30THOKMCIOTHOM
BbITS)KKM Ha  KOMMMEKCHble  yoobpeHus.
MonyyeHne HuTpodhoca M HUTPOGOCKM
BbIMOPaXXMBaHMEM HUTpaTa KanbLusi.
KoHBepcusa HuTpaTa kanbuuda. Hutpart kanus,
cnocobbl ero npousesoacTea. [1pon3BoacTBo
HUTpaTa Kanus U3 HUTpaTa HaTpus.

Pasgen 11. TexHonorMs KanunHbIX W
a30THbIX yaobpeHun

Tema 30. TexHonornst a3oTHbIX yooOpeHuiA.
XapakTepucTnka OCHOBHbIX BUAOB a30THbIX
yaobpeHuia. Mpounssoacteo  cynbdhaTa
aMMOHUs n3 KOKCOBOIO rasa "
CuHTEeTUYeckoro  ammuaka. [lonydeHue
cynbthata ammoHua wu3 runca. dusuko-
XUMU4eckmne OCHOBbI npon3BoacTBa
aMMMavyHoOn  cenuTpbl  HenTpanusaumen
a3oTHoM KMCNOTbI aMMunaKkom.
MpuHUMNUanbHaa TexHonorn4yeckass cxema
npou3BoacTBa amMuayHom CenuTpbl 2 6 4 10 nn
HenTpanunsauuen a3oTHOW KNCNOTbl
aMMmnakom. Mony4eHune aMMmnayHom n
CenuTpbl KOHBEpPCUMEN HUTpaTa Kanbuus.
®dU3MKO- XUMUYECKME OCHOBbI CUHTE3a
kapbamuga.  lpuvHUMNWanNbHblE  CXEMbI
npon3BoacTBa kapbamupa. JlabopatopHas
pabota "lMonyvyeHne M aHanM3 aMMUua4vHbIX
yoobpeHuni". MpakTnyeckoe 3aHATne

"PacyeT cogepxaHma asoTa B a30THbIX
vnofhneuuax"

Tema 31. TexHoNnorMsa KanunHblX yooopeHun
XapakTepucTuka cblpbsi Ans NpoM3BoAcCTBa
KanuiHblx ynobpeHun. OcHOBHble MeTonbl
npounssoacTtBa xnopuaga kanus. OCHOBHble 2 2 8 ra
MeToAdbl MPOM3BOACTBa Cynbdarta Kanus
JlabopatopHasa pabGota "lonydeHune wu
aHanu3 KanunHelx yooopeHun'

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 34 34 120

KOHcyﬂbTaLI,VII/I N NPOMEXYTO4YHaA

y 55 24,5
aTTectauuns (3k3ameH, KypcoBon NpoekT)

Bcero koHTakTHasA pa6bota n CP no
AVCUMNNnHe

212 256

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBoi paboTbl (MpoekTa): Lienbio BLINOHEHWs: KypCOBOro NpoeKTa sABnseTcs
3aKpenseHne 1 paclumpeHne TeopeTUYECKUX 3HaHUIA U NPAKTUYECKUX HABbIKOB PeLUeHUst MHXEHePHbIX 3adad y
obyuyatoLlerocsi B 0611acTvi NIPOEKTUPOBAHUS NPEeANPUSITUIA OPraHNYecKoro 1 HEOPraHNYEeCcKoro CUHTe3a.

3apadeii KypCcoBOro NPOEKTUPOBAaHNSA ABMSAETCS PeLleHne KOMMIeKca BONpPOCOB, OTHOCALLMXCS K TEXHOMOMW,




opraHunsaumm n nnaHMpoBaHUIO B obnacTtu ocHoB NPOEeKTUpoBaHUA npep,npvmmﬁ OopraHmn4eckoro n HeopraHm4eckoro
CMHTE3a, B TOM YMCIe CBA3AHHbIX C 3KOJOrM4yeckor 6e30nacHoOCTbIO npoun3BoacTea.

4.2 TemaTuka KypcoBo# paboThl (MpoekTa): HanpaBneHa Ha paccMOTpeEHNE COBPEMEHHOIO YPOBHS PasBUTHS
TEXHWUYECKOMN 1 TeXHomorn4yeckon 6asbl CoBpeMeHHOro 06opyaAoBaHMS U NPEANPUATUIA OPraHUYeCcKoro 1
HeopraHM4ecKoro CUHTEe3a, a Takke Ha OBrafeHne 3HaHUAMK, NO3BONAOLLNMU CTyAeHTaM YCreLHO aganTMpoBaTbcs K
NPUMEHEHUIO NPOECCNOHANbHBIX HABLIKOB B YCITOBUSIX pearibHOro XMMMUYeCcKoro NponsBoacTBea.

CTyOeHT BbINOMHAET O4HO U3 NPEANoXKEeHHbIX 3aaaHni.

3agaHue 1. BbiNonHWTL NPOEKT peakTopHOro yana Aslsi NofyYeHusl 3a4aHHOro CoeanHEHMS.

3agaHue 2. BbINOnNHUTL NPOEKT YCTaHOBKMU NOMyYeHNs 3a4aHHOro CoeanHeHNs.

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

3anaHue 4. BbiNonHWTL NPOEKT Liexa Ans NPoM3BOACTBa 3a4aHHOIo CoOeaMHEHNS.

4.3 Tpe6oBaHMs K BbINOJIHEHUIO U NpeACTaBIeHUIO pe3yNnbTaTOB KypcoBOM paboThbl (MpoekTa):

KypcoBow npoekT npeactaBnseTca B BuAE MOACHUTENbHOW 3anucku, OOPMITIEHHOW B COOTBETCTBUWN C
ocyaapcTBeHHbIM CTaHAAPTOM, B CLUMTOM BUAe, Ha

ogHow ctopoHe nucta A4 pasmepom 210x297 MM M B 3MNeKTPOHHOM BapuaHTe Ha gucke DWD. CTpykTypa
NOSICHNUTENbHOW 3anuUCKU AOSMKHA COOTBETCTBOBaTb CTaHAAPTY W codepaTb TUTYMNbHbIA NUCT, 3adaHue, pedepar,
ornaerneHve, BBedeHWe, OCHOBHYIO YacTb, COAepXallylo pasgenbl, nogpasgensbl, 3aknioyeHve (BblBOAbI), CMUCOK
MCMOMb30BaHHbIX NUTEPATYPHbIX WMCTOYHMKOB. [padhmyeckas yacTb BbINOMHAETCS B BUAE NPUNOXEHUs Ha Oymare
dopmaTa A4 1 BKINOYAET CXeMbl TEXHOMOMMYECKNX NPOoLLEeCCoB, YepTex obopyaoBaHus, CXeMy XMMUYECKOro peaktopa
(ycTaHaBnuBaeTcst 3agaHuem).

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBaHUS pe3ysibTaToB 00y4eHus
5.1.1 Noka3aTenu oueHUBaHUA

Kon
KoMneTeHUun

lMoka3saTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus

HanmmeHoBaHMe OLEeHOYHOro
cpeacrsa

MK-5

6e3onacHoCTH,

OnucbiBaeT TpeboBaHMA K MCXOQHOMY CbIpbl0 U BCMOMOraTerbHbIM
mMatepvanam [Ans KOHKPETHbIX TEeXHONOrM4yeckux npoLeccoB, naeT
XapaKTEePUCTMKY FOTOBOW NPOAYKLUN.
Mpegnaraet MeponpusaTWst MO OXpaHe Tpyda WM NPOMbILISIEHHOM
COBEpPLUEHCTBOBAHUS
TEXHOMNOrMYECKNX MPOLECCOB CUHTE3a OPraHNYECKMNX Y HEOPraHNYECKMX
BeLLeCTB pasnn4YHbIX KNaccos.
Ha ocHoBe aHanm3a Hay4HO-TEXHUYECKOWN MHbopMaLmMK AenaeT BbIOop
ONTUManbHOro MeTofa CUHTEe3a,
NaeHTUUKaLUM NONYYEHHbIX NPY CUHTE3E BELLECTB

npvBoauT npvmepbl

npeanaraet MeToAbl

Bonpockl ans
cobecepoBaHus
MpakTnko-opMeHTUpPOBaHHbIE
3agaHus

KypcoBow npoekT

YCTHOrO

OYUCTKN "

5.1.2 Cucrtema 1 KpuTepum oueHUBaHuUA

LWkana oueHnBaHus

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHue

MucemeHHas paboTa

5 (oTnnyHO)

MonHbIN, ucyepnbiBalOLWMA OTBET, SBHO
OEMOHCTPUPYIOLMIA rNybGokoe NoHMMaHWe
npegmetTa W LWIMPOKYH 3pyguuuio B
oLeHnBaemomn obnactu, yMeHuve
MCnonb3oBaTb TEOPETUYECKNE 3HAHUA AN
peLLeHns NpaKkTUYEeCKnX 3aaau.

B KypcoBOM paboTte obyvatoLmncs
OEMOHCTPUPYET NOHUMaHWE YCIOBUIA CUHTE3A,
BbIOOpa HYXXHbIX peareHTOB W KaTanu3aTopos,

3HaHWe  OCHOBHbIX  CTaguil  XMMMWYECKUX
npeBpaLlleHNiA, MNULLIET CXEMbl  peakuun,
obocHoBbIBaeT BbIOOp oOopydoBaHuWst B

COOTBETCTBUM C 3afaHNEM.

4 (xopoLLo)

OtBeTt NOSHbIN " npaBUIbHbIN,
OCHOBaHHbLI  Ha  npopaboTke  Bcex
06513aTeNbHbIX UCTOYHUKOB MHGOPMaLM.
Mooxon k maTepuany OTBETCTBEHHbIN, HO
JonyuwleHl B OTBeTax  Hebonbluve
MOrpeLlHoCcT,  KOTOpble  YCTpaHsalTCH
Tonbko B pesynbTate cobecenoBaHus.
MpucyTcTBylOT Hebonbwmne npobenbl B
3HaHUAX UMK HeCyLLeCTBEHHbIE OLLIMBKM

[leMoHCTpupyeT gocTaTtodHoe  MOHWMaHue
YCroBUiA CMHTEe3a, BbIBMPAET HYXHblE
peareHTbl, 0GopyAoBaHWe U YCIOBUSI CUHTES3A,
Mpy HamMcaHUM CXeM peakuuii gonyckaet
He3HauuTenbHble MorpeLIHoCTH n
HecCyLLEeCTBEHHbIE OLLMOKN.

3 (yooBneTBopuTENbHO)

[ eMoHCTpMpyeT MoHMMaHue npeamMeTa B
uesiom npw HEeMoJHbIX, cna6o
apryMeHTUMpPOBaHHbIX oTBeTax.
MpUCyTCTBYIOT HETOYHOCTM B OTBeTax,
npobersibl B 3HAHMSAX MO HEKOTOPLIM TeMaM,
CYLLECTBEHHbIE OLUNGKKN, KOTOpble

O6yyatowmincs OeMOHCTpUpYeT AocTaTovHoe
NOHMMaHWe YCIOBUIA CUHTe3a, HO He BrageeT
HaBblkaMW aHanu3a MNPOMEXYTOUYHbIX CTaduii.
Mpu HanMcaHWKM cXem peakunii U 0GbSCHEHUN
POMM  KaXkaoro  KOMMOHeHTa  Jomnyckaet
He3HauuTeNbHbIE NMOrPELLUHOCTM.




MOoryT OblTb  HamgeHbl W YaCTU4YHO
YCTpaHeHbl B pe3ynbTaTe cobecenoBaHus.
|_|pl/1 NOHNMMaHUN CYLWHOCTU npegmMeTa B

Lernom —
npo6enbl B 3HAHUAX cpasy Mo HECKOMbKUM
Temawm, CYLLIECTBEHHbIE OLLIMBKY,

yCTpaHeHMe KOTOpbIX B  pesynbTate
cobecenoBaHusi 3aTPyAHEHO.

2 (HeyOoBnNETBOPUTESBLHO)

ViMeeT MeCTO HernoHMMaHuWe 3adaHHOro
BOMpoca, HecnocobGHOCTb OTBETUTb Ha
Bonpoc 6e3 nomoLwM 9SK3ameHaTopa.
HesHnaHune 3Ha4YNTENBHOM yacTu
NPVHUMNNANBbHO  BaXHbIX  3NIEMEHTOB
ancumnnuHbl.  MHorouncneHHble rpyoble
OLLMOKN.

MonbiTka NCNonb30BaHUsA
HepaspeLLEHHbIX TEXHWYECKMUX YCTPOWCTB
N1 nNosfb30BaHMs MOACKA3KoW [Opyroro
yenoseka (BHE 3aBUCUMOCTU oT
YCMNELLUHOCTN TaKkoW MONbITKW).

O6yyaowminca 4eMOHCTpUpyeT HENOHUMaHne
YCMOBWI CWHTE3a, He BnajeeT HaBblkamu
aHanu3a MpoOMEeXyTouHbIX  cTaguid. [Mpwm
HanmucaHum cxem peakumin 1 06 bSICHEHUN POy
KaXK4oro KOMMNoOHeHTa JonyckaeT OWnGKM.

5.2 TunoBblie KOHTPOJIbHbI€ 3aA4aHNA UNN UHble MaTepuanbl, Heo6XxoaMMbIe ANA OLEHKU 3HaHUMN, yMEHVIVI,

HaBbIKOB

1 (Mnu) onbiTa AEATENTBHOCTU

5.2.1 MNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMPOBKM BONPOCOB
Cewmectp 7

1 NcTOYHUKM Chbipbst ANA MPOM3BOACTBA OpraHuyecknx BelecTts. CoctaB He TN 1 NPUPOAHOro rasa.

2 OcHoBHble cBONCTBa HEPTENPOAYKTOB, TPEOGOBAHUSA K MCXOAHOMY CbIpbIO
BakHenLune NnpoaykTbl OCHOBHOIO OpraHnyeckoro cuHtesa. MoHomepel. MNnactudukatopbl. CUHTETUYECKME

3 MotoLme cpeacTtea. CuHTeTUYeCKMe TOMnMBa U cMa3oyHble Macna. Pactesoputenu. MNectuuungpl.

4 MepcnekTuBHbIE HANpaBreHNs: Pa3BUTUS TEXHOMOIMIN OPraHMYecKoro n HedTEXMMMYECKOro CUHTE3a.

5 MeponpusaTus no oxpaHe Tpyaa 1 OKPYXatoLlen cpefibl B XMMUYECKOW TEXHONMOMM OpraHNYeCcKMX BELLECTB.
MpuHUMNbI «3eneHon XMMUmny.

6 OCHOBHbI€e rpynnbl Cbipbsi A4Ms1 NPOMbILLAIEHHOCTM OpraHnyeckoro cnHtesa. ObLian xapakrepuctuka cnocobos
nonyyYeHns kaxagon rpynnbl. TpeboBaHNUsS K MICXOAHOMY ChIPbO KaXK4oW rpynmbl

7 MpombiwneHHble cnocobbl nonyyeHuns napadguHos (CH4 — C40).

8 MpoMblwneHHble cnocobbl nonyveHus onedguHos (C2H4, C3H6, C4H8).

9 Mpon3BOACTBO 3TUMEHA N NPONUIEHa NUPONN30M YrNeBO4OPOLOB

10 MpombiLLNEeHHbIE CNOCOOLI NOMYyYeHMs apomMaTUYecKux yrnesogoponoB (6eH3on, Tonyon, KCUnorel,
HadpTanumH).

11 MpoMblwneHHble cnocobbl Nony4YeHns aueTuneHa

12 MpoMblwneHHble cnocobbl NoNy4YeHns okcuaa yrinepoda u cuHTes-rasa (cmecb CO n H2)

13 Mpouecchl rmaponusa, ruapaTtaumu, germgparaumm, aTepupukaumm 1 ammampoBaHus.
KncnoTHo-oCHOBHBIN KaTanua. BnusaHne katanmsaTopa Ha KMHeTMYeCcKMe napameTpbl peakuui.

14 Peakumun rugpataumm. CuHtes cnuptoB n3 oneguHos. CepHOKUCNOTHAA 1 npaMas rmgpataumsi oneduHoB.
XapakTep1cTuka Npou3BoacTBa 3TaHona, TpeboBaHUs K MICXOOHOMY CbIpbiO.

15 Herngpartaums MOHOMONEKynsipHas, GuMonekynsipHas.

16 M'Maponus xnopopraHnyecknx coeguHeHni. NonyyeHne okucen ankeHoB (SNOKCUO0B) peakunen
SMNMMUHUPOBAHUS.

17 Mpoun3BoacTBO CNUPTOB U (PeHONOB B NpoOLecce LWeroYHOro rmaponusa (TeXHonorns npowecca).

18 OTepudurkauma (nonyyeHne CrnoxHbIx acpmpos).

19 AunnunpoBaHue cnmpToB U EHOSOB C UCMOSb30BAHNEM Pa3fMYHbLIX aLMMpYOLWKnX areHToB. M'maponms
CNOXHbIX 3(hMpPOB M peakumn aumnbHOro nepeHoca.

20 Peakumun dpoccopunmposaHnms. Peakumn amngnpoBaHus. XapaktepucTika npoueccoB gerngparauum ammaos

n rmgpartaunm HUTpuros. Fm,u.ponma amMmunaosB.

21

Knaccmdavmau,vm npoueccoB anknnmpoBaHuA. AJ'IKVIJ'IVIpy}OUJ,VIe areHTbl N KaTanna3aTopbl.




22 AnkunupoBaHue n3obytaHa ByTuneHamm.

23 TexHonorns ankunMpoBaHUA apoMaTUYECKMX COeaMHEeHNn. TexHonornyeckas cxema npoM3BOACTBA 3TUI- U
n3onponunéeHsona.

o4 XapakTepu1cTmka NpoLeccoB CyrnbUpOBaHNs Ha NpMMepax CyrbOMpoBaHMa apoOMaTUYECKNX COeQUHEHNN.
Mpymepbl NCNonb3oBaHWsE apoMaTUYECKMUX CYNbGOKMUCNOT.

o5 HuTpoBaHue apomaTtuyecknx coeguHeHuin. HutposaHue napaduHoB. TexHonormusa npouecca HATPOBaHMS.
TexHonornyeckass cxema HUTPOBaHMWSA nNponaxHa.

26 CuHTE3 HNUTPOo3dupoB. MNpumeHeHne HUTPO3MMPOB LENIONO3bI.

27 Mpouecchl OKNCNEeHNs, OKUCNNTENbHbIE peareHTbl. PagnkanbHo-LenHoe okncnenne. KymonbHbin cnocob
nonyyeHns peHona n aleToHa.

28 BocctanoBnenue (rvgpuposanme). Mngpuposanune no C=C n C=C cBassam. Katanus, ycnoBsus peakuumn.

29 Mpouecchl ranoreHnpoBaHns. MexaHnMam 1 Npouecc pagukanbHO-LENMHOro XNopupoBaHns. XnopupoBaHmne
npegenbHbIX YrNeBoAopoaoB. XNopMpoBaHWe HenpeaenbHbIX YyrneBogopoaos (oneguHoB).

30 [TexHonorns xuakodasHoro XsiopnpoBaHUS.

31 TexHonorus razoasHoro XnopupoBaHnS.

32 OcobeHHOCTM MOHHO-KaTanMTUYECKOro rafioreHMpoBaHus. Xapakrepuctmka rugporanoreHmposanms no C=C
cBA3N. [POMBILLIIEHHO BaXKHble COeAMHEHUS, NosTyYaeMble ranioreHMpoBaHNEM.

33 TexHonorns Npon3BoACcTBa BUHUNXOPMAA U3 aueTurneHa.

34  |TexHonornsa cuHTe3a BUHUIXIOPMAA M3 aTUneHa.

35 CwvHTe3bl Ha OCHOBE O-OKCWA0B, TEXHOMOMS, XapakTepmcTMKa NonyYyaemblx NPOAYKTOB. XapaKTepuctuka
HEWNOHOreHHbIX MOBEPXHOCTHO-aKTUBHbIX BELLECTB.

36 TexHonornyeckas cxema Nnpov3BOACTBa MMMKONewn
CynbtaTupoBaHune cnmpToB 1 oneduHoB. TexHonorm4yeckme npoueccol nponssogctea MNMAB Tuna

37 ankuncynbgaToB No peakumn cynbdaTMpoBaHus.
TexHonornyeckasa cxema npomssogctea CMC Ha ocHoBe ankuncynbgartos.

38 MwuHepanbHoe cbipbe HeOpraHMYeCcKon NpPoMbILLIeHHOCTU. Knaccudmkauus

39 MeToabl NoAroTOBKM M oboralleHns MMHepPanbHOro Chipbsi

40 Knaccudukaums sarpssHeHuin okpyxarowen cpefpbl. Knaccudukaums otxogos

41 Mprembl obpalleHnst ¢ oTxogamu, npumepsbl. KOMAnekcHoe Ncnonb30BaHus Cbipbs, MpUMEpBbI

42 KpyroBopoT asoTa B npupoge, Tunbl omkcauumn azota. ICTOYHUKM CBA3aHHOMO a3oTa B Npupoae.
MpoMblILneHHble cnocobbl CBA3LIBAHMSA a30Ta

43 CaowicTBa 1 0b6nacti npumeHeHus Bogopoaa. Cnocobbl nonyvyeHns Bogopoaa

44 MonyyeHne Bogopoaa pasgeneHmemM KOKCOBOro rasa. MNMpuHuunuaneHas cxema nonyvyeHus

45 MonyyeHne Bogopoaa u3 yrinepoacogepalero cobipbs. Masndurkaums TBEpAOro TonsmBa. "eHepaToOpHbIE
rasbl. KoHBepcus npupogHoro rasa. Cnocobbl Nony4yeHns asoTo-BOAOPOAHON CMecH

46 CaowicTBa 1 0b6nacti npumMeHeHus a3oTta U kucrnopoga. MNonyveHne kucnopoga v asota MeTogom rinybokoro
oxnaxgeHusa Bosgyxa. TeopeTmnyeckne ocHoBbl. OCHOBHbIE cTagmu u obopyaoBaHue

47 MpupogHbIv ras. PU3MKO-XMMNYECKNE OCHOBbI OYUCTKM NMPUPOOHOrO ra3a OT CEPHUCTBIX COEOUHEHWIA.
MpuHUMNManbHas cxema O4YMCTKU

48 Pornb MUKPO3NEMEHTOB B XW3HW pacTeHuin. MukpoyaobpeHus

49 MapoBas 1 Napo-BoO3ayLLHAs KOHBEPCUS NPUPOAHOrO rasa, paBHOBECHE, CKOPOCTb, KaTannsaTopbl

50 MapoBasi KoHBepcusA okcuaa yrnepoga ll, paBHoBecne, CKOPOCTb, KaTanuaaTopbl

51 Ob6opynoBaH/e KOHBEPCUN NPUPOLHOro rasa n okcuga yrnepoga i

52 OuucTka cuHTes-rasa ot okcuaa yrnepoga V. dusmko-xmmmuyeckme ocHoBbl npouecca. Cxema O4nNCTKM

53 A30THble yaobpeHus. Knaccudukaums

54  |ToHKas ouMcTka CMHTE3-rasa oT okcuaoB yrrepoaa. Katannsatopbl. Pr3nKo-xMMmyeckne OCHOBbI NpoLecca

55 MpuHUUNManbHas TeXHONorM4yeckas cxema nosydeHust CUHTe3-rasa aAng CMHTe3a ammmaka

56 AMMUMak, CBOWCTBa, 06nacTu npuMmeHeHus. Cnocobbl NonyYyeHns aMmmmaka, Ccolipbe Anst NonyyYeHus

57 CuHTes ammuaka, paBHOBECHe, CKOPOCTb NpoLiecca, kaTanuaaTops. O6opynoBaHue CUHTE3a amMuaka,
TeMMNepaTypHbIA PEXNM
MpuHUMNManbHast TEXHONOrMYeckas CXxeMa CMHTE3a aMmmmuaka. QHepProTEXHONOrMYECKUIA NPUHLIMIM NOCTPOEHMS

58 CXeMbl MPON3BOACTBa ammuaka. [llotepym ammumaka ¢ NpoAyBOYHBIMU M TAHKOBbIMY rasamu. MeToabl CHUXKeHWSs
noTepb

59 A30THas KMcnoTa, CBOMCTBA, obnactn npumeHeHusa. Cnocobbl NonyyYeHnst a3oTHOM KMCNOThI, Cbipbe A4St
nony4eHms

60 KoHTakTHOe okucrneHne ammmnaka, paBHoBecue, CKOPOCTb, KaTanusaTopbl, 0bopygoBaHve

61 OkuncneHme MOHOOKCMAA a3oTa, paBHOBECKE, CKOPOCTb

62 Abcopbumnsi okcnaoB asoTa, paBHOBECKE, CKOPOCTb, 06opyaoBaHMe




63 MeToabl O4YMCTKM XBOCTOBLIX ra3oB NPOM3BOACTBA a30THOM K1cNoThbl. LLenoyHas abcopbumsi

64 KaTtanutnyeckas o4mMcTka XBOCTOBbIX ra30B NPOM3BOACTBA a30THOW KACNOThl. TeopeTuyeckme OCHOBbI,
KaTanusaTopbl

65 MpuHUUNManbHas TexHorornyeckas cxema NpPon3BoACcTBa HEKOHLEHTPUPOBAHHOW a30THOW KUCIOTbI

66 DU3NKO-XMMMYECKME OCHOBbI NMOSTYYEHNST KOHLIEHTPUPOBAHHOW a30THOW KUCIOTbI MEPErOHKON C
BOAOOTHMMAKLLMMN CpeacTBaMm

67 MpuHUUNManeHas cxema nony4YeHns KOHUEHTPUPOBAHHOW a30THOW KUCMNOThbI C MOMOLLIbIO CEPHOW KUCMOThI

68 MpAMON CMHTE3 KOHLEHTPUPOBAHHOW a30THOWM KUCMOThI, peakuun, ycrioBnst CuHTe3a

69 CynbcaT amMOHUS, CBOMCTBA, Cbipbe AN Noy4YeHnsi, cCnocobbl NoNyYeHns, PU3NKO-XMMMNYECKNE OCHOBBI
nony4eHms

70 TexHonornyeckas Cxema Npon3BOACTBa cynbdaTa aMMOHUA caTypaTopHbLIM Cnocobom 13 ammmaka
KOKCOBOTO rasa. YCTpOMCTBO W NpuHUMN paboTbl caTypatopa

71 Cepa B npupoge. KpyrosopoT cepsbl. [lobbliva camopogHon cepbl. CBoWCTBa 1 06nacT NpuMeHeHust cepbl

72 MeToabl 04MCTKM NPUPOAHBIX ra30B OT CEPHUCTBLIX COeaMHEeHN. TeopeTndeckme 0CHOBbI XEMOCOPOLIMOHHOIO
mMeToaa

73 TeopeTnyeckne OCHOBbI NONyYeHMs Cepbl U3 CEPOBOAOPOAHLIX ra3oB MeTogom Knayca. Katanunsatopsl
npouecca Knayca. O6opyagosaHue. NpuHumnmansHas cxema npouecca Knayca

74 CepHas KuCnota u oneym, cBoKncTBa, obnactn npumeHeHnsi. Cnocobbl Nony4yeHns cepHom KMCTOTbI
(HUTPO3HBIN, KOHTAKTHbIN), UX NPEMMYLLIECTBA U HegocTaTkM. Chipbe ANns NPON3BOACTBA CEPHOWM KUCTOThI

75 Mony4yeHne anokcmaa cepbl 06XKNroM KondeaaHa u CxxuraHnem cepbl. PU3NMKO-XMMUYECKNE OCHOBBI,
obopygoBaHue

76 OuncTka 06XMroBoro rasa ot npumecen (cyxas, mokpas), obopygosaHve

77 ConcTtsa OKCMAOB Cepbil, NPUMEHEeHMe, MeTOAbI NOoMy4eHMs. OkucneHune gnokcmaa cepbl. PaBHoBecue.
CkopocTb, kaTannaaTtopbl. KOHTakTHbIN annapat

78  |ABcopbumsa Tpuokcmaa cepbl, PU3MKO-XMMUYeckne ocHoBbl. O6opyaoBaHme

79 MpuHUUNManbHas cxema Nofy4YeHns CEpHOM KUCMOTbI M3 KonyegaHa no MeToay O4MHapHOro
KOHTaKTUpOBaHWS

80 anl-ILlVIE'IMaJ'IbHaﬂ cxema nNpov3BOoACTBa CEPHON KMCNOThI U3 Ccepbl NO METOAY OBOMHOIO KOHTAKTMPOBaHMS —
ABonHon abcopbunmn

81 HuTpaT amMoHus, CBOWCTBA, Chipbe Anst NoMy4YeHusl, Cnocobbl NonyyYeHusl, PU3NKO-XMMUYECKNE OCHOBBI
nony4eHms

82 OTxoabl 1 BbIGPOCHI NPOM3BOACTBA CEPHON KMCNOoThl. MeToabl yTunuaaumm n nepepaboTkm

83 ConsiHas kucnoTa, CBocTBa, obnactv npuMmeHeHusa. Cnocobbl NOMyYeHUs COMNSIHOM KMCMNOTbI, Cbipbe ANns
nony4eHus

84  [Pusnko-xmmmnveckme OCHOBbI CMHTE3a XIopoBoAopoaa, obopygoBaHme

85 MeTtoabl abcopbuun xnoposopoposa (anma6z%THb|ﬁ N N30TEPMUYECKNIA), o?opynoaaHmev. TexHonornyeckas
cxema NpoM3BOACTBA CUHTETUYECKOW CONAHOM KMCNOTbl KOMBUHMpPOBaHHOW abcopbuuen

86 Kayctnyeckas coga, cBoncTBa, obnactu npumeHeHnsi. Cnocobbl Nony4YeHnst KaycTMy4eckon coabl, Cbipbe Ans
nony4eHms

87  |Xnop, cBowicTBa, obnactn npumeHeHusa. Cnocobbl NonyyYeHnst Xxnopa, cbipbe A58 NonyvyeHus

88 Xnopua HaTpus, CBONCTBA, HaxoxaeHne B npupogde. Cnocobbl 4obblum xnopraa HaTpus, 06nacTu ero
npumeHeHusi. MeToabl O4MCTKIN pacTBopa xfiopuaa HaTpus
MpaBuna anektponuaa. NoHATHe o0 nepeHanpsbkeHnn. HanpsipkeHne anekTponuaa. 3akoHbl 3NeKTponmnsa.

89 OcHoBHble 1 NOGOYHbIE NPOLIECCHI MPY SMEKTPOIN3E pacTBOpa Xlopunaa HaTpusa Ha arnekTpodax us
pasnnyHbIX MaTepuanos

90 OneKkTponu3 ¢ TBEpPAbIM KaToA4oM. DekTponm3ep ¢ gnadparMor, OCHOBHbIE MapaMeTpbl, 3NeKTpoabl

91 OnNeKTPOnm13 C XXMOKUM KaTogoM. DNEKTponm3ep ¢ pTyTHbIM KaTOAOM, OCHOBHbIE NapamMeTpbl, 3NeKTPoAbI

92 MpuHUMNManbHas cxema NPOM3BOACTBA KayCTUYECKON CoAbl U XJlopa 3MEKTPONIM30M pacTBopa xnopuaa
HaTpusi ¢ TBEpAbIM KaTtogoMm. NepepaboTka NPOAYKTOB 31eKTponm3a

93 3awymTa okpyxatoLlern cpeabl 0T BbIOPOCOB NPOU3BOACTB MAPOKCUAA HATPUS, Xopa U CONSIHON KUCIOThI

94 KaJ'IbLLI/IHVIDOBaHHafl copa, cBonCTBa, obnactu npumeHeHus. MpupogHasa coga. Cnocodbl nony4eHust
KanbLMHUPOBAHHOW COAbl, Cbipbe Ansl NoNy4YeHus

95 M3BecTb, CBOWCTBA, Cbipbe Ansi NonyyYeHusl, 06nacTu NpUMMeHeHus

9 Mony4eHne M3BeCTU OGXKUTOM M3BECTHsIKA. PUNKO-XMMUYECKNE OCHOBBI. [prHUMNnansHas cxema nonyyYeHus
n3BecTu n guokcuga yrnepoga. OcHoBHoe obopyaoBaHue

97 DU3NKO-XMMUYECKME OCHOBBI ralleHuns n3secTu. MNMpuHuunuansHas cxema nosyvyeHus N3BeCTKOBOrO MOJIoKa

98 |TeopeTunyeckne OCHOBbI NPOLIECCOB aMMOHM3auun (abcopbunn) n kapboHnsaunmn, oCHOBHOe 0bopyaoBaHue

99 DU3NKO-XMMMYECKME OCHOBBI NPOLLECCOB (bMnbTpaumm 1 KanbuuHaumn. MNpuHumMnuanbHas cxema ctagum
dunbTpauumn 1 KanbUnHaLUmMmM, ocCHoBHOe obopyaoBaHme

100 |Pu3sMKO-XxMMMYECKME OCHOBbLI MpoLecca ANCTUNNALMU, OCHOBHOE 06opyaoBaHue

101 |TexHonornyeckas cxema nNnpov3BOACTBa KanbLMHUPOBaHHOW cogpbl No metoay ConbBa




TexHonornyeckasa cxema npon3BoAcTBa aMMmnayHom CennTpbl Ha arperare

102 AC-72M. YcTponcTso v npuHumn paboTtbl annapata UTH

103 [OTxoabl npon3BoAcTBa KanbLMHUpOBaHHOM coabl No metody ConbBa. MeTtoab! yTunusauum n nepepaboTku

104 Ponb MakpoaneMeHToB: a3oTa, hocdopa 1 Kanus B XXU3HW pacTEHUI, BbIHOC NUTaTENbHbLIX SIEMEHTOB U3
NnoYyBbI

105 |[Knaccudmkaumsa ynobpeHun. MNMpenmyliectsa n HegocTaTku

106 BelwecTBa, BXxogsime B COCTaB MUHEPanbHbIX yaobpeHuin, 4To Takoe AenCTBYoLME BellecTBa yaobpeHui,
onpepenexHve o3 ygobpeHun

107 Porb Me303anemMeHTOoB: KanbLus, MarH1s U cepbl B XXM3HW pacTeHuin. YaobpeHus, cogepxalume
MEe303MEMEHTbI, N3BECTKOBbIE YA0OpeHns

108 |[Kapbamug, cBoncTBa, Chbipbe AN NONYyYEHNs!, CNOCOObI NONy4YeHNs

109 | PU3MKO-XMMMYECKME OCHOBbLI NONyYeHns kapbamuga

110 TexHonornyeckasa cxema npom3sogcTea kapbammuaa ¢ MCNonb3oBaHMEM CTPUMNMUHI-NpoLecca. YCTPOUCTBO U
nNpyHUMN paboTbl KOMOHHBI CUHTE3a Kapbamuaa

111 |docdaTHoe Cbipbe, OCHOBHbIE MUHEPanbl U NPUMeECH

112 |®ocdopHble yoobpeHus. Knaccudukaums

113 MpocTon cynepdocdaT, CBONCTBA, Chbipbe AN nonyyYyeHns. PU3nKo-xmMmmnyeckme OCHOBbI MOSTyYEHUS NPOCTOro
cynepdocdara

114 Tepmuyeckas poccopHas KMCroTa, CBOMCTBA, Chipbe AS1A NonyYeHns, nU3nKo-XMMmMYecKkne OCHOBBI
nonyvyeHns

115 |3kcTpakumoHHasa docdopHas kucnota (APK), cBOMCTBA, Chipbe ANt NONy4YeHus, cnocobbl NonyyYeHus

116 | Dn3MKO-XxMMMYeckune ocHoBbI nonyvyeHnsa 3PK gurmgpatHeiM METOLOM

117 TexHonornyeckasi cxema npoussogctea APK gurnapaTHbiM METOAOM. YCTPOWCTBO M NPUHLMN paboThbl
3KCTpaKkTopa

118 }J,BO?lHOVl cynepdocat, CBONCTBA, Cbipbe AN NonyyYyeHns. PU3nko-xmMmyeckne OCHOBbI NONyYeHns
ABOMHOro cynepdocdgara

119 |[TexHonoruyeckasi cxema NPoOM3BOACTBA NPOCTOro (4BOMHOro) cynepdocdara kamepHbIM METOA0M

120 OTxogpbl npon3soacTea hocopHbIX yaoOpeHuii n akCTpakumMoHHon docdopHor kncnoTel (APK). Metoab!
yTunusaumun n nepepaboTkm

121 |KanunHoe cbipbe, OCHOBHbIE MUHeparbl U npuMmecn. OCHOBHbIE BUAbI KanMHbIX yo00peHni

122 [Xnopwupg Kanusi, CBOWCTBA, Cbipbe Ansi NofyyYeHusl, cnocobbl NonyyYeHus

123 | DU3MKO-XMMUYECKNE OCHOBbI MOSTyYEHUs Xropuaa Kanus ranyprudeckum MeToaom

124 TexHonornyeckas cxema npov3BoACcTBa XNopuaa Kanus ranyprmiyeckum cnocobom. YCTpONCTBO U MPUHLIMN
paboTbl pacTBOpUTENS

125 | DU3MKO-XMMMUYECKME OCHOBbLI MOMYyYeHNs xnopuaa kanusa donotaunoHHbIM METOO0M

126 |TexHonoruyeckas cxema NPoOM3BOACTBA Xropuaa kanust proTaunoHHbIM CrocoOoM

127 |CynbdpaT kanus, CBOWCTBA, Cbipbe AMs NonyyYeHus, cnocobbl NonyyYyeHus

128 |®usmko-xmmmyeckme OCHOBbI NOMyYeHUs cynbdarta kanus 13 nonuMmnHepanbHbIX pya

129 TexHonornyeckas cxema npov3BoacTBa cynbaTa kanmsi KOHBEPCUOHHBLIM CMOCOBOM M3 cynbdarta HaTpusl.
DU3NKO-XMMMYECKME OCHOBbI NOJNyYEHUS

130 |OTxoabl NPON3BOACTBA KanuiHbIX Yyaobpenun. MeTtoapl yTunusaumm n nepepaboTkm

131 |Ammodoc 1 gnammodpoc, CBOMCTBA, Cbipbe AN MNOMyYeHUs, cnocodbl NoyvyeHus

132 | DU3MKO-XMMMNYECKNE OCHOBbLI NOMyYeHns docdhaToB aMMOHUS, MOfNIbHOE OTHOLUEHWE

133 TexHonornyeckasi cxema npov3eoAacTsa ammodoca Ha paszbaeneHHon OPK. YCTpoicTBo U NpuMHUMN paboThl
annapata bI'C

134 TexHomnornyeckas cxema npom3sogcTea guamMmmodyoca Ha KoHUeHTpupoBaHHo SPK. YCTpONCTBO U NpUHLMN
paboTbl annapata Al

135 CnoxHble yoobpeHusi Ha ocHoBe chocdaToB amMoHus. Cynbcgoammodoc, HUTpoaMmodoc,
HUTpoaMmmodocka, Anammodocka. TexHonormyeckas cxema NpomM3BoACcTBa HUTPOAMMOGOCKM

136 |Pusmko-xmMMmyeckme OCHOBbI a30THOKMCIIOTHOrO pasnoxeHus docdaToB

137 Cnocobbl nepepa6oTKV| a30THOKMUCMOTHOMN BbITSXKKM B HUTPOAOC U HUTpodocKy. Cnocobbl nonyveHns
CINOXHbIX YA0OPEHUI N3 CMECU KNCINOT

138 TexHonornyeckas cxema NPON3BOACTBA HUTpOooCkM (a30pOoCKN, HUTPOAMMOOCKN) C BbIMOPaXNBaHUEM
HUTpaTa KanbLmsa 1 ero KOHBepcuen

139 [HuTpaTt Kanus, CBOWCTBa, Cbipbe AMsi NOMyYeHusl, CNOcobbl NonyyYeHus

140 PU3NKO-XMMUYECKNE OCHOBbI NOSyYEHMS HATPATa Kanusa U3 HUTpaTa HaTpus. TexHonornyeckas cxema
npou3BoAcTBa

141 MuHepanbHble KopMoBble 06aBKMN XUBOTHBIM. A30THbIE COeAMHEeHMA, NoBapeHHas Conb, Mer,
MUKpoanemeHTbl. KopmoBble chocdaTthl, NpUMeEHeHe, BUAbI, CBONCTBA

142  [®u3smko-xmMMmyeckme OCHOBbI MOyYEHUS KOPMOBOro npeuunuTarta. TexHonornyeckas cxema npoM3BoOACTBa




5.2.2 TunoBbIe TecTOBbIe 3aAaHuA

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

1. MNpegnoxute kaTannaaTop 1 TEXHOMOrMYECKY0 CXeMy NOSTyYeHUs aTUNEHOKCHaa n3 aTunexa.

2. lNpeanoxnte TEXHOMNOrMYeckne Cxembl NMPOU3BOACTBA 3TaHONa W MNPOBEAUTE CPaBHEHWE WX TEXHWUKO-
3KOHOMUYECKON 3 EKTUBHOCTH.

3. OnuwunTe OCHOBHbIE 3Tanbl MPOLECCOB CynbMPOBaHMA U CynbgaTUpOBaHUS pasfnYHbIX KIacCoB
OpraHnyecknx coeguHeHnn. YkaxuTe onTuMarbHble napameTpbl
. Npegnoxute TexHonorn4ecky cxemy npounssogctea MNAB no peakuuu cynbgaTtupoBaHus.

. MpeanoxuTe TeXHONOrM4YecKkne Cxembl U YCNoBMS MPOM3BOACTBA 3TWM- U n3onponunbeHsona.

. MpennoxuTe n onUWKTE NPOMBbILLNEHHYIO CXEMY NONYYeHUs rMuLepuHa.

. NpegnoxuTe 1 onUMTE NPOMBILLUSIEHHYO CXEMY HUTPOBAHUSA NponaHa

. MpennoxuTe n onULWKTE NPOMbILLNEHHYO CXEMY NOSYyYEHUs] M30OKTaHa

. Ha yctaHoBKy rmgpvpoBaHus agunoHuTpuna npoussoamtenbHocTelo 900 Kr rekcameTuneHgnamuHa B 4ac
nogatotr 3500mM Bogopopa. OnpegenuTb MOMNbHOE COOTHOLIEHWE aAWnoOHWTPWMMNa W BOAOpOAdA, €CNU  BbiXO4
rekcameTuneHgmamuHa coctaenset 95% B pacyeTe Ha UCXOOHbIN aguUNoOHUTPUI.

10. PaccunTtaniTe LWMXTOBbLIM COCTAB MacChl, MMEIOLLEN CNeayoLW M XuMmnieckuin coctas, %: 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 kayecTtBe CbipbeEBbIX
MaTepuanoB UCNONb30BaTb KAOMMWH, MMNHY, MONEBOW LWINAT, KBApLEBbLIA NECOK.

11. MNpon3BoaNTENBHOCTL YCTAaHOBKM MO CEpPHOM kucnote coctaBndeT 740 TbicA4 TOHH MoOHormgparta B rog.
Paccuntaiite n ocdopmmTe mMatepuanbHbiii 6anaHCc HeNpepbIBHOTO MpoLuecca NoslydeHUsi CEPHOM KUCMOTbl HA OCHOBE
anemMeHTapHON cepbl.

12. Tpn npounsBoacTBE a30THOW KUCIOTbl OKUCIIEHMEM aMMmaka MnepBOW CTaguen SABMASETCA MonyyvyeHue
HUTPO3HbIX ras3oB. PaccuvTante cTeneHb KOHBEPCUM amMmuaka W KJACNopoda Ha OCHOBaHMW NpeacTaBrEHHOro
mMaTepuansHoro 6anaHca.

13. Npun nonyyYeHnn a3oTHOM KMCIOTbI OKUCIIEHMEM aMMUaKka NepBon CTaguen ABAsieTCa NonyyYyeHne oKMcK asoTa
n Bogbl. lMpomnsBoamTenbHocTb ycTaHoBkM No NO coctaBnseT 45000 kr/y. CopepxaHue MHEPTHbIX NpuMecen B
TexXHM4YeckoMm ammmake coctaBngaet 5%mac. CteneHb koHBepcun ammmaka - 90 %. PaccuntanTte matepmanbHbli 6anaHc
HernpepbIBHOMO npotecca nonyyeHus okucu azota NO.
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5.3 MeToaunyeckue MaTepuansi, onpegensiowime npoueaypbl oueHMBaHWUs 3HaHUW, YMEHUI, BnageHumn
(HaBbIKOB 1 (MNM) NPAKTU4Y4E€CKOro OnbIiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolerocsi K NpoMexxyTo4HoOn aTrecTauMu U NopsaaoK NUKBUAALMM aKaAeMUyeckomn
3a[l0MmKEeHHOCTH

MpoBeneHne NPOMEXYTOYHOW aTTecTauun perfaMmeHTUPOBaHO JToKanbHbIM HOpMaTUBHbLIM aktom CIIOryrTn
«[lMonoxeHne 0 NpOBeAEHNN TEKYLLETO KOHTPOIS YCNEBAEMOCTU Y NPOMEXKYTOYHOM aTTecTaumnm oby4aroLwmxcs»

5.3.2 ®dopma npoBeaeHNs NPOMEXYTOYHOM aTTecTauMu No AUCLUNIINHE

YcTHad + MucbMeHHada KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUunimHe

CTyZeHT MMeeT NpaBo NoJib30BaTbCA CNPaBOYHbLIMM TAGNULAMM, TEXHOMOTMYECKMMI CXEMAMMU, KarbKysSTOPOM.
KonuuecTBo Bonpocos B GuneTe - 3. Bpems Ha NOAroToBKy oTBeTa Mo 6unety - 60 MUHYT.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OAUCUUNIIUHDI
6.1 YyebHasa nutepatypa

ABTOp | 3arnasue | MN3paTenbcTBO [loa uspaHua | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
AxmepbaHoBa, P. A.|Xumunyeckas TexXHonorus KasaHb: KasaHckun http://www.iprbooksh
Jlnakymosny, A. T. nepepaboTku rasoBoro HaUMOHarmbHbIN op.ru/63544.htmi

Cblpbsi. MpownssoacTeo ncecnengoBaTenbCKUn 2015

MOHOMEPOB U3 ra3oBOro TEXHOMNOTMYECKN

Cblpbsi YHUBEPCUTET
KosagepoBa O. A.,|TexHonornss MuHepanbHbIX http://ibooks.ru/readi
Hudranues C. U. yaobpeHun . ng.php?

BopoHex: BI'YUT 2014 short=1&productid=3
44508




CobaukmHa, T. H. [Xumunyeckas TexHomnorus http://www.iprbooksh
MeTpos, E. C.,|opraHnyeckumx BeLlecTB KasaHb: KaszaHckun 0p.ru/95061.html
bapaHoBa, 0. b, HauMOHanbHbIN
AHppeeBa, I B., ncenegoBaTenbCKUn 2018
KyapuHa, H. B., TEXHOMOTrN4YeCKn
MyxameT3saHoBa, A. A., yHuBepcuTeT
'MnbmaHoBa, P. 3.
Conopgosa, H. Jl.,|Xumunueckas TexHomnorus KasaHb: KaszaHckun http://www.iprbooksh
EmenbsaHbiveBa, E. A. [nepepaboTtku HeTAHbIX HauMOHarnbHbIN 0p.ru/95062.html
OCTaTKOB U MPUPOLHbIX nccnenoBaTenbCKUn 2018
6utymoB TEXHONMOMM4YECKNI
yHVBeEpcuTeT
AxmeToBa, P. T.,|Xnmnyeckas TexXHonormsa KasaHb: KasaHckun http://www.iprbooksh
AXMeTOB, T. I.,|cepHon KUCNoTbl HaLMOHanbHbIN 0p.ru/100692.htmi
KOcynoga, A. A, nccnegoBaTenbCKUN 2019
bapaesa, J1. P., TEXHOJTOTMYECKUN
XaupuHos, A. U. yHVBEpcuTeT
PaxmatynnuHa, A. M., |Xvmnyeckas TexHororus KasaHb: KaszaHckun http://www.iprbooksh
BeckpoBHbin, [1. B. nepepaboTkm rasoBoro HaLMOHanbHbIN op.ru/79594.html
Cbipbs. XMMUS CUHTe3-rasa nccnegoBaTenbCKUN 2017
TEXHONMOMMYECKNI
YHMBEPCUTET
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
AxmepgbsHoBa, P. A.|Xumunyeckas TexHonorms KasaHb: KasaHckun http://www.iprbooksh
PaxmatynnuHa, A. T.,|nepepaboTkn rasoBoro HaLMOHarbHbIN op.ru/63543.html
FOHycoga, J1. M. Cblpbs nccnegoBaTenbCKUm 2015
TEXHOSTOrMYECKUN
yHVMBEpCcuTEeT
Kucenes A. M. Xumundeckas TEexHosnorus http://publish.sutd.ru/
OpraHn4yecKkmnx " tp_ext_inf_publish.ph

HeopraHM4ecknx BELLECTB. p?id=2017173

Cre.: Crierynrtp 2017

YacTb 1. Xumunyeckas

TEXHOMOMMSA  OpraHuYecknx

BewecTB. Kypc nekunmn
Kucenes A. M., | Xvmnyeckas TexHomnorus http://publish.sutd.ru/
Nawexko H. B., Ecukos|opraHunyeckmx " . tp_ext_inf_publish.ph
K. A. HEOpraHNM4YeckMx BELLECTB. Crie.- CrierynTa 2017 p?id=2017639

XvmMmnsg HepTu 1 rasa
Kucenes A. M., | Xvmnyeckas TexHonorus http://publish.sutd.ru/
NaweHko H. B. OpraHn4ecKnx " Crie.: Crierynrp 2018 tp_ext_inf_publish.ph

HEOpPraHN4eCcKnx BeLLECTB p?id=2018139

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM

Xumunyeckasn TexHonorusi. OTKpbITble BUAgonekuun y4ebHbix kypco MIY teach-in.ru
OilGasField.ru. HedTerasosble HoBocTu http://oilgasfield.ru/
Mpomnnenc.py TexHuka n obopygosaHue https://promplace.ru/pererabotka-polimerov-801.htm

6.3 NMepeyveHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpPaHsAeMoro NporpamMmHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue MmaTepranbHO-TeXHU4YeCKOW 6a3bl, HeO6X0AUMON AN OCcyLUeCTBIIeHUA obpa3oBaTesibHOro
npouecca no AMcUUNnHe

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

AyauTtopwus OcHalleHne

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebens, Jocka
JlekumoHHas y A PYA H P A

ayautopust
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