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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb ancumnnuubl: CchopMmpoBaTh KOMNEeTeHUUn obydatoLerocs B 06nacTy 3almTbl OKpyKatoLen cpeapl
OT NPOMBILLEHHBIX BbIBPOCOB BpeaHbIX BELWECTB B aTMOcdepy U NOBEPXHOCTHLIE BOALI, @ TAKKe OT TBEPAbIX U XUOKNX
OTXO0A0B, 3arpA3HALLMX NOYBY NPY MPOU3BOACTBE XMMUYECKMX BOFNOKOH

1.2 3agauv QUCUMUNSIUHBI:

* PacCMOTPEeTb OCHOBHbIE 3aKOHbI MO OXpaHe NPUPOAbI, B3aMMOOTHOLLEHMS YerlioBEKa C OKpYKaloLLen cpeaon,
BMNMSIHNS TEXHUYECKOro nporpecca Ha buocdepy;

* Moka3aTb 0COOEHHOCTU OXpaHbl NPUPOAbI N YeroBeKa B NPOMbILLITEHHOM MPOU3BOACTBE XMMUYECKNX BOSTOKOH;

* pacKkpbITb OCHOBHbIE MPUHLMMBI MO (POPMUPOBAHMIO HOPMATUBOB MO AOMYCTMMOMY COAEPXaHWUI0 BPEAHbIX
BELLLECTB B CTOMHbIX BOAAX U ra300bpasHbiX OTX04ax NMPOU3BOACTB;

* BBECTM B KYpPC HOBENLUNX JOCTUXEHMIA B 0611acTM METOL0B OYUCTKM BbIOPOCOB NpeanpusaTUiA MO NPOM3BOACTBY
XUMUYECKNX BONMOKOH.

1.3 Tpe6oBaHus kK NpeaBapMTeNbLHON NOAroToBKE 06yYatoLlerocs:

MpenBapuTenbHas NogroToBKa npegnonaraeT co3gaHue OCHOBbI AN hOPMUPOBAHUSA KOMMNETEHLMIA, YKa3aHHbI X
B M. 2, MPY U3y4EeHUN OUCLUMITUNH:

OcCHOBbI MPOEKTUPOBaHMS NPON3BOACTBA KOMMNO3ULIMOHHBIX MaTepunanos

BesonacHocTb Xn3HeaeAaTensHOCTH

MonyyeHne HaHo4acTuy,

TexHonormsa nony4eHns GMonorM4eckn akTMBHbLIX NOIMMEPHBLIX MaTepunanos
MpoLiecchl NoONy4YeHnss HAHOCTPYKTYPHBIX NONMMMEPHBLIX MaTepuarnos
Mpoueccobl 1 annapartbl XMMUYECKON TEXHONOormn

XUMUS NONMMEPHBIX CBA3YIOLLUMX

TexHonormsa NoAMMeEpPHbLIX KOMMO3ULIMOHHBIX MaTepuanos

Okonorung

O6Lwas n HeopraHMyeckas XumMus

AHanuTuyeckas XMMusi 1 (pu3nKo-xmMmMmu4eckne MeToabl aHanmsa
OpraHunyeckas xvumus

Obwas xumuyeckas TexHonorms

Xumuns pactsoputenen

2 KOMNETEHLUUU OBYYAKOLLEIFroCcsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTTIINHDbI

MK-5: Cnoco6eH nogbupaTtb TexHonornyeckme napameTphbl npouecca Ans Npou3BoACTBa
HaHOCTPYKTYPUPOBaHHbIX KOMMO3ULMOHHbLIX MaTepuanoB ¢ 3afaHHbLIMU CBOMCTBaMM

3HaTb: OCHOBHbIE TEXHOMOMMYeCcKMne npouecchl 1 BeulecTea, CMocobHble HaHeCTn Bpen Opr)KaIOLLI,eVI cpene n nepcoHany
B Npon3BoaCTBE XMMNYECKNX BOJTOKOH

YmMmeThb: oueHMBaTtb BpeaHble BellecTBa B Npon3BoACcTBE XMMNYECKNX BOJTOKOH

BnageTb: HaBblkamu yd4acTusi B opraHusauuu paboT no 3almTe nepcoHana oT BpeAHbiX BELLeCTB B NPOU3BOACTBE
XUMUYECKMX BONTOKOH

3 PE3YJIbTATbI OBYYEHUA MO ANCUUNIIUHE

KoHTakTHasa pabota

MHHoBaL,. dopma
CP
dopmbl | TekyLiero
3aHATUA | KOHTPOS

HaumeHoBaHue 1 cogepxaHne pasaernos,

TeM U y4eOHbIX 3aHATUI Tex. Mp. J1ab.

(wacbl) | (4achbl) | (4ackl) (4acel)

CewmecTtp
(kypc ons
3A0)

Pasgen 1. lNpaBoBble BONPOCHI 3alUTbI
Buoccepbl N OXpaHbl OKpYKatoLLEn cpeabl
B P®. OCHOBHbIE UCTOYHUKN 3arpA3HEHNS
ra3oBO34YLUHON Cpedbl U CTOYHbIX BO4 B
NPON3BOACTBE XMMMUYECKMUX BOFOKOH

Tema 1. Tllpobnembl 3awmTbl NpUMpOAbI.
Buocdepa w©n TexHudeckuin nporpecc.
Bonpocsl 3awmThl Grocdepsl B 2 10 unn
Poccuinckon ~ depepauuun.  [paBoBble
BOMPOCLI OXPaHbl OKPYKaloLLen cpeabl.




Tema 2. AHanM3 OCHOBHbIX WCTOYHWUKOB
3arpsi3HEHUST Ta30BO3AYLUHOW Cpedbl U
CTOMHbIX BOA B MPOMBbILLIIEHHOCTH
XMMWYECKMX BOJIOKOH. XapakTepuctuka
TOKCUYHOCTMU, noxapo- 7]
B3pblBO6E30NACHOCTM OCHOBHOIO ChIpbS,
nonynpoayKkToB,  FOTOBOW  MPOAYKUMM,
OTXOOOB W  BbIOPOCOB  NpeanpuaTumn
oTpacnu npon3BoacTBa XUMNYECKNX
BONMOKOH N U3OENNIA U3 HUX.

10

nn

Tema 3. TexHonorn4yeckmne "
annapaTtypHble WCTOYHWKM OMacHOCTU B
NMpoM3BOACTBE  XUMWYECKUX  BOJIOKOH.
[NokasaTenu CcaHuTapHown OLIEHKM
BO3QyWIHOM U1 BogHoW cpend. [lytm
NoBbILLEHNS ©e3onacHocTn
TEXHOINOMNYECKNX npoLeccos "
obopynoBaHuS.

12

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

32

KoHcynbTaumm 1 npoMexyToyHas
aTTecTaums - HeT

Paspen 2. Obwme MeToabl
ob6e3BpexvBaHns NPON3BOACTBEHHbIX
CTOYHbIX BOA, M razoobpasHbix BblGpOCOB.

Tema 4. MexaHu4yeckue, XMMUYECKUE
MeToabl OYUCTKU TEXHOITOMMYECKMX
CTOMHbIX BOA.

TexHonornyeckme n annaparypHble
WCTOYHMKM OMAcHOCTU B MpPOW3BOACTBE
XUMNYECKMNX BOJIOKOH. Mokasatenu
CaHUTaAPHOM OLIEHKM BO3A4YLUHOW WM BOLHOW
cpea. [lytn noBbiweHus ©Ge3onacHOCTH
TEXHOMNOTMMYECKNX npoLieccos "
obopynoBaHuS.

JlabopatopHas pabota: AHanuM3 BoAbl,
ncrnonb3yemon Ha npeanpusTun  ans
ObITOBbIX M MPOM3BOACTBEHHbIX LiENen, u
aHanmn3 oBoPOTHbLIX CTOYHbBIX BOA.
JlabopaTtopHasa paboTta: AHanm3 CTOYHbIX
BOA, NpeanpuaTuns

nn

Tema 5. DU3NKO-XUMUYECKne,
¢noTaumoHHbIe, AKCTPaKLUMOHHbIE,
COPOLMOHHBIE N OpyrMe METOAbl OYUCTKU
CTOYHbIX BoA. CXeMbl OYUCTKU.

mn

Ko

Tema 6. Tepmudeckne, MOHOOOMEHHbIE,
bGrnonornyeckne MeTodbl OYUCTKM CTOYHbIX
BO4 XUMUYECKMX npeanpusTUin.
AnnapaTypHoe odopMreHne

Mpaktuyeckoe 3aHaTUe: [pakTnyeckme
noaxoAbl NPy CO34aHNM 3KONOMMYECKMX CXEM
NPOM3BOACTBA XMMWUYECKUX BOJIOKOH C
y4EeTOM  pasfU4YHbIX METOAOB  OYMCTKM
CTOYHbIX BOA 1 ra3006pasHbix BblOpOCOB.

Tema 7. AGCOpPOBLMOHHBIN, aacopOLUMOHHbBIN,
3NEKTPOXMMMUYECKUIA W Opyrne MeTodbl U
annaparypa OYUCTKU BEHTBbLIOPOCOB.
KaTtanntunyeckas o4ymncTka rasos.
KoHaeHcauoHHbIN MeToa OYNCTKU

mn

nn




Pasgen 3. Nyt pelueHnsa 3KONMOrm4ecKkmnx
npobrnem B MPOM3BOACTBE  XUMWYECKMX
BOJIOKOH

Tema 8. Xapaktep 3arpsi3HeHUn B
Npoun3BoACTBE pasnnYHbIX TUMNoB
XUMWYECKUX BOMOKOH. Hopmatumebl o
OOMYyCTUMOMY  COOEpPIKaHMIo BpeaOHbIX
BEWeCTB B Bblbpocax npeanpuUsiTui,
NPON3BOASALLNX XMMUYECKME BOJIOKHA U
N30enns U3 HUX.

JlabopaTopHasi pabora: AHanus
MPOMBbILLNEHHbIX CTOYHbIX BOA

nn

Tema 9. MeToabl OYMCTKM ra3oBO3AYLLUHbIX
BbIOpOCOB npeanpuaTui oTpacnu
npon3BoacTBa XMMUYECKUX BOJTOKOH.
YnaenueaHue LEHHbIX XUMWKaTOB U3
BEHTUNSALMOHHBLIX BbIOPOCOB pPasnU4YHbIMU
MeTogamun. AnnapatypHoe odopmMmIieHne
NpoOLLeCCoB O4YUCTKM

10

Mp
un

Tema 10. Metogbl 0b6e3BpexMBaHUS
CTOYHbIX BOA  NpeanpusaTuiA  oTpacnu
npouseoacTea XUMNYECKUX BOJTOKOH.
Cos3gaHne 3amKHYTbIX cucteMm BogoobopoTa
N UMPKYNSLUMK XKUAKUX COCTABOB.
MpakTnyeckoe 3aHATHE: MpuHaTne
OpraHu3aunoHHO-YNpPaBleHYeCcKMX peLleHni
npu BO3HUKHOBEHUM HecTaHOapTHbIX
3KOMOTNYECKNX CUTYaUUA Ha NpeanpusTusix
Mo NPOU3BOACTBY XMMMUYECKNX BOITOKOH.

13

nn

Wtoro B cemecTtpe (Ha kypce anst 3A0)

60

KoHcynbTauum n npomexyTovHas
attectauus (3ader)

0,25

Bcero koHTakTHasa padorta n CP no
AUcUMNIINHe

12,25

92

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune y‘-le6HbIM nnaHoMm He npefgyCcMOoTpeHOo

5. ®OH[] OLLEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnncaHune nokasartenen, KPUTEPUEB U CUCTEMbI OLLEHUBaHUA pe3yNnbTaTOB 06y4YeHus
5.1.1 MNokasaTtenun oueHNBaHus

Kon HanmeHoBaHue oLeHO4YHOro
MokasaTenu oueHNBaHMSA pe3ynbTaToB 0by4YeHus
KOMnNeTeHunm cpeacTea
Knaccnduumpyetr BpeaHble U onacHble NMpouecchbl U BellecTBa npu
PuLmpy pea pou t P Bonpochl ans YCTHOTO
NPON3BOACTBE XMMMUYECKNX BONOKOH.
. cobecenoBaHus
MK-5 CocTaBnsieT kapTy OnacHbIX TEXHONOrMiM, BelecTB M BbIOPOCOB,
MpakTNKo-OpUEHTUPOBAHHbIE
OLeHUBaeT PUCKM NPOU3BOACTBA OTAENbHbIX BUAOB XMMUYECKUX sanaHus
BOJSTOKOH.
Mpepnaraet MeponpuaTus, obopynoBaHue " cpeacTea

VIH,D,VIBVIJJ,yﬂJ'IbHOVI 3alnTbl, KOTOpble MOryTt OblTb MCMOMb30BaHbI ana

ycTouMBoi paboThl NpeanpusaTMA Mo MPOU3BOACTBY  XUMMUYECKUX

BOMOKOH U U3AENNN N3 HUX.




5.1.2 Cuctema 1 KpuTepum oLeHUBaHUA

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLUIA

LLikana oueHmBaHm4A
YcTHoe cobecenoBaHne MucbmeHHas paboTta

O6y4atowmiics nokasbiBaet 3HaHusA
OCHOBHOro  y4yebHOro martepuana B
MUHMMarnbHOM obbeme, HeobxoanumMom Ans
fanbHeviwen y4ebbl; NMMBO [OCTAaTOYHBIN
YPOBEHb 3HaHUM B npegenax OCHOBHOro
y4ebHoro Kypca; ImMbo BCECTOPOHHee
cuctematudeckoe u  rnybokoe 3HaHue
OCHOBHOIO M [OMOSTHUTENBHOIO Yy4ebHOoro
mMaTepwuana.

CnpaBnsieTcs C OTBETOM Ha NOCTaBJIEHHLIE
BOMNPOCHI, NPeayCMOTPEHHbIE NPOrpaMMon,
6e3 owwmnbok, nNMbo pgonyckas Mpu 3TOM
HekoTopoe KONN4YecTBO
HenpuHUMNManbHbIX ownbok nnu
HeCyLLeCTBEHHbIX NorpeLLIHoCTEeNn.
ObnagaeT HeoOXoAUMbIMU 3HAHUAMW ONA
NX YCTPaHEHUs CaMOCTOATENbHO MU NoA
pPYKOBOACTBOM MpenogaBarens.

3HaKkoM C  OCHOBHOW  nuTepaTypon,
pekoMeHO0BaHHON NporpamMmmon

3ayTeHo

O6y4yatowmiica obHapyxuBaeT npobens! B
3HaHWsIX OCHOBHOro yyebHoro matepuana,
gonyckaeT npuHUMNUanbHble OWnBKN B
BbINONTHEHUU npenycMOTPEHHbIX
nporpammMon 3agaHvii, He 3HaKkoMm C
pekoMeHO0BaHHON niutepaTypon, He
cnocobeH ucnpaBnsaTe  AONyLEeHHble
oLINGKN.

He 3auteHo

5.2 TunoBble KOHTPOJMbHbIE 3aAaHUA UNU UHble MaTepuanbl, HeobxoAUMble ANA OLEHKA 3HAaHUW, Y MEHUH,

HaBbIKOB U (UNK) onbiTa AeATENbHOCTHU
5.2.1 NepeyeHb KOHTPONbLHbIX BONPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB

Kypc 5

OcHOBHbIe 3aKOHOAATENbHbIE aKThbl MO OXPaHE OKpYXatoLLel cpefpl

[MpaBoBasa OTBETCTBEHHOCTb 3a 3arpA3HeHne 0|<py>|<a+ou.|,e17| cpenbl

Okonornyeckue n CaHUTapHble orpaHn4YeHna Nnpun Npon3BoacTBEe XMMNYECKNX BOJTOKOH

Bonpocel ynydwieHua aKonormyeckom o6CcTaHOBKN Ha npeanpunaTnax no Npon3BoACcTBY XMMUYECKUX BOJTOKOH

MeToabl 04MCTKM NOKanbHbIX Bbl6pOCOB Ha npeanpuaTnax, Nnpom3BoaAlLMNX XxmMmm4yeckme BoJ1OKHa

O6paboTka CTOKOB Ha NpeanpUsATUAX, MPOU3BOASLLNX XMMUYECKUE BOMOKHA

MeTtoabl 04MCTKU BO3Oyxa npeanpuATUn OT MENKOANCNEPCHBIX U MbINTEBUAHbIX npoaykTos

Buonornyeckne MeToabl OYUCTKN CTOKOB Ha NPEeANPUATUAX, NPON3BOASALLMX XMMUYECKME BOMNOKHA

OV || [WIN|[—-

A3pOTEHKM, BUOUNBTPBI, UX KOHCTPYKUMS 1 0611acTu UCNonb3oBaHUS

Xapakrepuctmka TOKCUYHOCTH, NOXapo- U B3pb|BO6eSOI'IaCHOCTVI OCHOBHOIO Cbipbs, NONYNPOAYKTOB, roToBOW

10 NPOAYKLUKN, OTXOO0B U BbIGPOCOB NpeanpusaTuiA oTpacnyn Nnpou3BoACTBa XMMUYECKUX BOMOKOH

11 Pusunko-xmmuyeckme. PnoTaumoHHble, IKCTPaKLUMOHHbIE, COPOLMOHHBIE U ApYTMe METOAbl OYUCTKN CTOYHbIX
BOf,

12 Bbuocdepa n TexHnyeckuin nporpecc. Bonpocsl 3awmTel 6uocdepsl B Poccuiickon ®enepaumm

13 CospaHne 3aMKHYTbIX CUCTEM BO40060pOTa U LIMPKYNALMM XUAKMX COCTaBoB. Knaccudumkauns CTouHbIX BOf,
N NX KOMMNIIEKCHasi O4nUCTKa

14 Coumonornyeckas cocTaBnsoLas B 3KONOrMM NPON3BOLACTBA XMMUYECKMX BONTOKOH

15 MpobnemMbl pazpaboTkM U UCNONb30BaHNS BUOAKTUBHBLIX BONTOKOH

16 MoHATMS 06 9KONOrMYeckn YNCTbIX MaTepmanax

17 Brvopaspywaemble xMMmMyeckne BoiokHa

18 Okonornyeckne npobnembl NPOM3BOACTB, BblMyCKaOLLMX BOIOKHA MO MOKPOMY Crnocoby

19 OKornorns Npon3sBoACcTBa NONMUIMUPHBLIX BOFOKOH

20 Okonornyeckne cxeMbl MPOM3BOACTBA YrNEPOLHbIX BONIOKHUCTLIX MaTepmarnoB U3 rmapaTuenniono3HblX

BOJIOKOH




5.2.2 TunoBble TecToBble 3agaHuA

He npeaycmoTpeHsl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afa4un, Kenchbl)

BapuaHT npakTuko-opMeHTUPOBAHHOrO 3agaHus: MpuBecTy Npumepbl CPeacTB 3allMThbl OPraHOB AblXaHus Ha
NPOM3BOACTBE XMMUYECKMX BOIOKOH.

5.3 MeTtoauyeckue maTtepmanbl, onpegensioume npoueaypbl OLleHUMBaHUA 3HaHUWN, YyMEeHUIN, BnageHun
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuyarolerocs kK npomMeXxy TO4YHOW aTTecTauum U nopsaoK NMKBUAaLMM akageMnyeckon

3aA40J1IKeHHOCTHU

lMpoBegeHne NPOMEXYTOYHON aTTecTaumMm perfiaMeHTMpoBaHO fokanbHbIM HOpMaTuBHbIM aktom CMGIYITO
«[NonoxeHne 0 NpoBeAeHNN TEKYLLEro KOHTPOMS YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumm obydarLwmxcsa»

5.3.2 ®dopma npoBeaeHUA NPOMEXYTOYHOW aTTecTauum no AUCUMNInHe

YcTHas +

lNncbMeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOUYHON aTTecTaunum No AUCUUNIINHE

Mpu nogrotoBke oTBETa ODOy4YalOLWMINCH MMeEET BO3MOXHOCTb MNOMb30BaTbCA KOHCMEKTaMWM NeKuus u
CcrnpaBoYHMKaMK, BpeMs noarotosku Ao 40 MuHyT, Bpema Ha oTBeT 10-15 MUHYT.

NHasa

6. YYEBHO-METOOUWYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 Yye6Hasa nutepatypa

AsTOp |

3arnasue |

M3paTenbcTBO

| log n3paHusa |

Ccblnka

6.1.1 OcHoBHas yyebHasa nuTepaTtypa

BypuHckaa  A.  A.,|Okomnorvyeckue npobnembl Cankr-MeTepBypr: http://publish.sutd.ru/
Camoxsanosa H. B. OTAEMNoYHOro Npon3soacTea CnerynTa ’ 2020 tp_ext_inf_publish.ph
p?id=2020256
MatpakoBa, [. P.,|[1poMbllwneHHas akonorus KasaHb: M3qaTenscrso https://lwww.iprbooks
PysaHoBa, M. A, ’ 2020 hop.ru/121032.html
KHUTY

Kytysos, A. T.

6.1.2 lononHMTenbHasA y4yebHasa nuTepartypa

BypuHckas  A.  A.,|Okonornyeckue npobGremsbl CaHir-NeTep6ypr: http://publish.sutd.ru/

Camoxsanosa H. B.,|npou3BoactB opraHn4yeckmx Cr6rynTa ) 2020 tp_ext_inf_publish.ph

Kyopssuesa E. B. N HEOpPraHN4ecKNX BELLLECTB p?id=202027

BypuHckas A. A. Okonornyeckne npobnemsl CaHir-NeTep6ypr: http://publish.sutd.ru/
NPON3BOACTB OpraHM4ecKux crerynTa ) 2020 tp_ext_inf_publish.ph
N HEOPraHNYeCKNX BELLIECTB p?id=202026

BypuHckas A. A. MpomblwneHHaa  akonorus Cankr-MeTepBypr: http://publish.sutd.ru/
npeanpusaTuin ObITOBOrO crerynTa ’ 2020 tp_ext_inf_publish.ph
obcnyxnBaHus p?id=2020257
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6.3 NepeyeHb NULLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMMHoOro oéecneyeHus
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6.4 OnucaHue maTtepuanbHO-TeXHUYECKOM 6a3bl, Heo6xoaUMMoON ANs ocyllecTBNeHus obpasoBaTenbHOro
npouecca no gucumnsivHe

NaBopaTtopHble paboTbl MNpoBoasaTcs B naGopaTopuu, 06OPYAOBaHHOM BbITSHKHBIMU LUKad)amu, Becamu
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