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Pabouas nporpamma OMCLMNAMHBI COCTaBleHa B COOTBETCTBUM C dhefepanbHbIM rocyAapCTBEHHbIM 06pa3oBaTenbHbIM
CTaHAapToM BbicLero obpa3oBaHus No HanpasneHuto noarotosku 18.03.02 SHepro- un pecypcocbeperatoLlme npoLecchl B
XVIMUYECKOW TeXHOmorun, Heptexvumum 1 BMoTexHomnoruun, yTBepXaEHHbIM npukazom MuHucTepcTBa 06pa3oBaHusi u
Hayku Poccuiickon ®egepauun ot 07.08.2020 r. Ne 923

CoctaButens (u):

KaHampaTt TexHuYeckux Hayk, 3aBefyolmn kacdenpomn LLaHoBa O.A.
[okTop XxMmMmnyecknx Hayk, npodeccop Oarunesa A.b.
Kangupat xumun4eckmx Hayk, OLEeHT Mopesa HO.J1.
cTapLuummn npenogasartesb AnekcaHgpoBa T.A.
Ot kadenpbl cocTaBUTENS: LLlaHoBa O.A.

3aBeayowmii kadenpor oxpaHbl OKpyKatoLen cpeabl U
paLMnoHanbHOro UCMNoMNb30BaHWS NPUPOLHBIX PECYPCOB

Ot BbINycKkatoLeln kadeapsbi: LLaHoBa O.A.
3aBenyowmii kacbeapon

MeToaonyeckun otgen: CmupHoBa B.I".



1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNeTeHUMn obyyatowlerocsi B 06nact NPOMbILLIIEHHOW 3KONOruu,
copmupoBaTh MpeacTaBfeHNE O XapakTepe B3aUMOAEWCTBMS B CUCTEME  Mpeanpustue  (XMMU4YecKoro,
BMOTEXHOMNOIMYECKOro N HedbTeEXMMMYECKOTo Npoduns) - cdoopmMupoBaTb NPEeACTaBIEHNE O XapakTepe B3aumMogencrens
B CUCTEMe npeanpusitie (XMMMYeCcKoro, BUOTEXHONOMMYECKOro 1 HedhTeXMMUYECKOTro Npoduns) - oKpyxatLasa cpeda u
MeTodax €ero perynMpoBaHMsi Ha OCHOBE TEXHONOMMA COKpalleHWsi OTXOAOB, BbIOPOCOB M COPOCOB 3arpsa3HSOLNX
BewecTs (3B) n nx KoOHTpons.

MpMBUTL HaBbIKA K KOMMMEKCHOM OLIEHKM 3KOMOTMMYECKOW CUTyauuMyM Ha MNPOMbILUNIEHHON NIOWaAKe C y4eToMm
TpeboBaHMIN Ge3onacHoW 3KkcnyaTauum obopyaoBaHWS; K y4acTUMIO B OESTENbHOCTM MO 3aliMTe 4venoBeka v cpenpl
00uTaHMsl Ha YPOBHE NPEAnpUATUS, a TakkKe B OpraHu3auun OesTenlbHOCTU NPeanpuaTUiA B Ype3BblYalHbIX CUTYaLMsIX
npu paspaboTke MeponpusTUA MO OXpaHe, BOCCTAHOBIIEHUIO KayecTBa OKpyKatolen cpedbl Ha paboyer nnowiagke u
CaHNTapHO-3aLLNTHON 30HE.

1.2 3agaum gucuMNInHLI:

* O3HaKOMUTb C OCHOBHbLIMW MPUHLMNAaMM OpraHn3aLmumn NpoLeccoB XMMUYECKOW TeXHOMNorumn, 1 BuotexHonoruu,
ycnosusimm obpasoBaHusa B 3TMX npoussBoacTBax 3B, metogamu ounmcTkM BbIOBPOCOB M COPOCOB OT HUX, MeToAamu
pekynepauuu u ytunusaumu 3B, TBepAbIX OTXOA0B U KOMMOHEHTOB OTXOAOB, METOAaMU KOHTPOMS BOAO- ra3004MCTHBIX
YCTaHOBOK, YCTAHOBOK NepepaboTknM 0TX040B, METOAAMU OLEHKN 3P(EKTUBHOCTU 3TUX MPOU3BOACTB M UX BO3OENCTBUS
Ha OKpYXaloLLyto cpeay;

* VI3yunTb NpuHLMNbI 060CHOBAHWA TEXHOMOMMYECKMX PeLLeHniA Npyu pa3paboTke MepOonpUATUIA NO COKPALLEHMIO
cbpocoB 1 BbIBPOCOB 3arpA3HAOLWUX KOMMOHEHTOB B Brocdepy Ha OCHOBE NPUHLMMOB PECYPCO- N aHeprochepexeHuns,
MO3HAKOMWUTb C OCHOBaMW pa3paboTku nacnopTv3aumm oObeKToB 1 BanaHCOBbIMY pacdeTamy MaTepuarnbHbIX NOTOKOB
Ha NPOMbILLNEHHOW NNoLagke.

1.3 TpeboBaHuA K NpeaBapUTeNibHON NOArOTOBKE 0by4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbLI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLNMINH:

TexHonorns 3awwmnTbl OKpyXxatoLen cpeabl

|-|pOVI3BO)J,CTBeHHa$| NpaKkTuKa, Hay4yHo-nccnenoBsaTenbCKas pa60Ta
TeOpeTVI‘-IeCKVIe OCHOBbI O4YUCTKN U o6e3|3pe>|<|/|Bava Bbl6pOCOB n C6pOCOB

2 KOMMNETEHUMN OBYYAIOLWEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-1: CnocobeH Kk peanusauun MeponpusATUM No pecypco- 1 aHeprocoepexeH1Io NpPoLLecCoB OXPaHbl
OoKpyXatoLlien cpeabl, obecnevyeHnio paboTbl NPUPOJOOXPAHHLIX COOPYKEHUN

3HaTb: obLime 3aKOHOMEPHOCTU NPOU3BOACTBEHHbLIX TEXHOMOrMYECKUX CUCTEM, UX CTPYKTYPY W CUCTEMHbIA aHanwus;
OCHOBHblE TEXHONOrM4yeckne cpeacTsa M TEXHOMNOMMU, HanpaBreHHble Ha CHWKEHWe aHTPOMOreHHOoro BO34eNCTBUSA Ha
OKpYXXaloLLyto cpefy; OTe4eCTBEHHbIe 1 3apybexHble cTaHaapTel u UTC B 06nacTi HamnmyyLwmnx JOCTUrHYThIX TEXHOMOMMIA
(HAT) n pecypcocbepexeHus;

OCHOBHbIE 3KOMNOrm4yeckne Nnpobnemsl Ha NPeanpUATUAX Npodunen.

YMeTb: COCTaBnsiTb MaTepuasnbHble GanaHcbl obpasoBaHus 3B, paccuuTbiBaTb WX BbIXOL; MPUMEHATb W3BECTHbIE
TEXHUYECKME peLleHUs, CrnocobCTByoWME YMEHbLUEHWI0 06pa3oBaHMsl 0TX040B, BbIGPOCOB U COPOCOB B KOHKPETHOM
NMPOM3BOACTBE;, MPUMEHSTb OCHOBHbIE JKOMOTMYECKME 3aKOHbl MpPW  pPEeLleHMU MNPUPOAOOXPaHHbIX 3adavy  Ha
MPOMBILLNEHHBIX MPeanpUATUAX; pa3pabaTbiBaTe MeponpUATUSt MO pauMoHanbHOMY MCMOMb30BaHMI0 MPUPOLHOTO |
TEXHOrEHHOrO Chipbsl; Mpeanarate HeobxoaumMoe obopydoBaHWe AN peanusauuMu 3Hepro- U pecypcocbeperaroLmx
TEXHOJIOMMIA.

BnapeTb: COBpeMeHHbIMU MoAX0AaMU MPU TEXHOMOrMYECKOM HOPMUPOBaHMKU BbIGPOCOB, COPOCOB, OTXOLOB C YYETOM
9KOIMOrMYECKMX acrnekToB; METOAaMM TMOCTAaHOBKM W pelleHns 3agad no  onpedenieHMio  TEXHOMOrMYEecKMX U
9KOHOMUYECKMX MoKasaTenei paboTbl YCTaHOBOK U COOpPYKEHUIS

cnoco6amm OLEHKUN YPOBHSI pecypcocbepekeHnst U BbiGopa Haunyywmx TEXHONOMM UCMOoNb30BaHNs PECYPCOB.

MK-8: Cnoco6eH K opraHusauum u ynpaBreHU0 MUH(PaCcTPYKTYPOW aKonorm4yeckn 6e3onacHbIX CUCTEM OUUCTKU
BbIOPOCOB, CTOYHbIX BOA M 00paLleHUsi c oTXxo4amMumn

3HaTb: OCHOBbI CMCTEMHOrO aHanusa, TEeXHOMOrMyeckue mMpPoLEecChl U PEeXUMbl MPOM3BOACTBA KaK WCTOYHUKU
BO3OEWCTBUS Ha OKPYKaKoLLY0 cpeay

YMeTb: oueHUBaTh TEXHOMNOMMYECKNE 1 IKONOorn4yeckne nocneacTBms Xo3ssMCTBEHHOM AeATeNnbHOCTU Angd opraHusauunum

BnapeTb: HaBblkaMy MIAaHUPOBaAHUS MEPOMPUATUIA MO CHWKEHWIO HarpyskM Ha BOAHble OGBLEKTbl U CUCTEMbI
KaHanu3auuu; Mo oxpaHe aTMocdepHoro Bo3dyxa, B oGnactu obpalleHuss ¢ OoTXogaMu B MPUOPUTETHOM
nocrnefoBaTenbHOCTH

HaBblkaMy OLIEHKW, KOHTPOMSA W MNPOrHO3MPOBAaHUA XO3ANCTBEHHON [AEATENbHOCTM OpraHMsaumMnm Kak WCTOYHMKA
HeraTVBHOIo BO3ENCTBUSA




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE
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Tema 1. Knaccudumkaumss TexXHONOrMYeckmx
npoueccoB. Kputepum oOuUeHKM  YpPOBHS
COBEpPLUEHCTBOBAHMS TEXHOIOrM4YecKoro
npouecca

BeenoeHne. BsaummocBs3b  9konormm  u
NPOMbILLIIEHHOM 3KOMOrnu. OcCHOBHble
npobnembl M HanpaefeHWs  pPasBUTUS
NPOMbILLIIEHHOW 3Konornn. O0Lwme NpUHLMNbI
aHanu3a  XUMMKO-  TEXHOJIOTMYECKUX MU
BMOTEXHOITOTNYECKMX npoLieccoB
lMpoMbIlWNEHHOE NPOM3BOACTBO M OXpaHa
oKpyxatowen cpegpl. [MoHATME M CYLLIHOCTb
CUCTEMHOrO aHanmsa. Nepapxus
3HEepreTU4ecKkunx, TEXHOSOrMYECKnX "
NpPUPoaOOXpaHHbIX cuctem. Bsaumocesasb
OTAENbLHbIX CcTyneHemn nepapxm4eckon
CTPYKTYpbl C  YPOBHEM  MCMOMb30BaHMWS
3HEepruun 1 CbipbeBbIX MaTepmnanoB. QHepPro- n
pecypcocbeperatouias nogcncTeMbl B paMkax

TEXHOMNOrMYECKon CUCTEMBI: CTPYKTYypa
NoAcuUcTeMbI, aHanus.
Knaccudukaums TEeXHOMNOrnM4YecKnx

npoueccoB. OCHOBHbIE TUMNbl TEOPETUYECKUX
" MPOMBILLIEHHbIX (TexHonornyecknx)
peakTopoB [1pyHUMN X MOAENMPOBaHNS.
lMpumeHeHue PU3NKO-XMMUYECKNX
3aKOHOMepHOCTen Ans pacyeTta Bbixoda 3B B
pasnu4yHble asbl C y4eTOM YCroBuMN  €ro
obpasoBaHus. YpaBHEHWs MaTepuarnbHOro
GanaHca W npuMMeHeHWe WX C Uenbko
CoKpalleHus BbIXo4a. OcHoBHble
HanpasneHus COBEpLUEHCTBOBaHNSA
TEXHONMOrMYECKNX NpoLEecCcoB B OTHOLUEHWUU
COKpaLLleHWs NoTepb CblpbeBbIX MaTepuanos
1 3Hepruu, Bblxo4a 3arps3HAILWUX BELLECTB U
0TX0OO0B;  ONTMMM3auUWs,  CENEeKTUBHOCTb,
peumpKkynaums - kKak cnocobbl CokpalleHus
(yBenuueHuns) Bbixoga 3B B xuMuko-
BGuonormndeckux  TexHomormsax 3B npu
peanu3aunm KOHKPETHbIX TEXHOMOMMM.
OnTrMn3aumns TEXHONOrMYECKNX NPOLECCOB 1
GonbLUNX cUCTEM.

MpakTnyeckne 3aHATUS:

1. YpaBHeHuns maTepuanbHoro 6GanaHca wu
NPpUMEHEHWEe WX C LUenblo COKpalleHus
BbIXO4a  3arpsA3HALWIMX  BewecTB  npwu
peanunsaunm KOHKPETHbIX TEXHONOIUN

2. TexHonorn4yeckmn pernameHT
NPOU3BOACTBEHHbIX MPOLIECCOB.

3. TpeboBaHua k nokasaTensm BblGPOCOB,
CTOYHbIX BOA M OTX0O4OB (Ha npumepe
KOHKpPETHOro npon3BoacTea).

4. HOT npwn cdbopmMmpoBaHMn NPOMbILLIIEHHOIO
umkna. AHanmns UTC

5. CraHgaptel (UTC) B obnactM 0O4UCTKM
BbIOPOCOB, CTOYHbIX BOA, obpaleHus ¢
oTxodamu.
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Tema 2. [lpomblwneHHbIE NPOU3BOACTBA.
TexHonorna obpasoBaHus  ra3oobpasHbix
3arpsAsHSIOLLNX BELLEeCTB U TBeEpAbIX OTX0J0B
OueHka pasnuyHbIX npoLieccos "
0bopyaoBaHUA XUMUYECKMX U BUONornyecknx
TEXHOMOIMN KaK WCTOYHUKOB 3arpsi3HeHus
oKpyXatoLlen cpeapbl " notepb
3HEpPropecypcosB. OCHOBHblE 3B
(3arpsisHdAlOWMe  BewecTBa), XapakTepHble
ansi npeanpusTUn XUMWNYECKOTO n
BroTexHonorn4yeckoro npodunen. Ycnoeusi n
XUMU3M obpasoBaHus BblbpocoB B
atMmocdepy, CTOYHbIX BOA4 W TBepAblX
OTXO0B; UX XapakTepuUCTUKa.

Cxwuranuve Tonnuea. Knaccudukaums
TonnuBa. TuUMNOBblE  CXEMbl  CXMUraHus.
MexaHn3mbl 1 TexHonorun obpasosaHus 3B.
Xapaktepuctika BbIOpocoB B aTmocdepy u
TBepAbIX 0TxofoB. PakTopbl, BAMsOLWME Ha
Bbixoq 3B.

OcHoBHble HanpasneHnsi
COBEpPLUEHCTBOBAHUSA TEXHOJSOMMM CXUraHUs
Tonnme, obecneynBaioLlMe  COKpalleHue
Bbixoga 3B n otxonos..

MalumHocTpoeHue. XapaktepucTuka
OCHOBHbIX MPOLECCOB W  UCMOMb3yeMbiX
CblpbeBbIX MaTtepuarnos (nuTenHoe

NpovM3BOACTBO, CBapka, TennoBad peska
MeTanmnos, ranbBaHM4yeckue  onepauuu,
NakoKpaco4Hble onepauum 1 ap.). TexHonorns
obpasoBaHua 3B, ux xapaktepwucTtuka,
TexHornormyeckme cnocobbl cokpatleHust 3B.
MpounsBoacTBO Lenntono3sbl. XapakrepucTuka
OCHOBHbIX MPOLECCOB U  UCMOMb3yeMbIX
CbIpbEBbIX MaTepuanoB (Bapka OpeBeCUHbI,
BbiNapKa LLEeNoKoB, 06XUI M3BECTU, CXUraHNE
LenokoB, nobGOYHbIE MPOAYKTbI U Ap.).
XapakrtepucTuka 3B, TexHorormyeckue
cnocobbl UX COKpaLLeHuns.
[epeBoobpabaTbiBatoLLee npon3BoACTBa.
XapakTepucTMka OCHOBHbIX MpOLLECCOB WU
CbIpbEBbLIX MaTepuarnoB. XapakTepucTuka
BbIOpOCOB B aTtMocdepy U OTXOOOB.
TexHonornyeckne cnocobbl X COKpaLLEeHMS.
Mpon3BoaCTBO CTPOMTENBHBLIX MaTepuaros.
Obwume cBefeHus o] TEeXHonornm
npov3BOACTBa LeMeHTa, acdanbta u gpyrux
MaTepwuarnos. MeponpuaTus no nx
COKpaLLEHVI0 HeraTMBHOIMO BO3AEWCTBMS Ha
OKpPY>KaIoLLYHO cpeay.

BuoTtexHonornyeckue npeanpuaTus no
Npou3BOACTBY: CNuMpTa, MMBa, APOXKEW,
BUTAaMUHOB, aHTMbuoTukoB, BAB. OcHOBHble
3B, xapakTepHble AOna  npeanpuaTuin
XUMUYECKOTO n BMOTEXHONOIMYECKOTO
npodunen. Ycrnoeus n xmmmam obpasoBaHust
BbIOPOCOB B aTMocdepy, CTOYHbIX BOA U
TBEPAbIX OTXOO0B; X XapaKTepucTrka
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Paszgpen 2. Wcnonb3oBaHne BOAbl B
TEXHOMOIrMYEeCKNX npoueccax, obpasoBaHue
CTOYHbIX BOA M TpeboBaHus K obecrneyeHunto
3KONOrM4yeckomn ©e3onacHocTn BOOHbIX
3KOCUCTEM

Tema 3. Cwucrtembl BogoobecnevyeHus
NPOMBILLNEHHBbIX NpeanpuaTuin. TpeboBaHus
6e3onacHocTn npu akcnnyaTauumn
BOAOOYNCTHBIX COOPY>KEHUI

McTouHMKM  BOAbl AN NPOMBILMEHHBIX
npeanpuatnin. Hopmbl BogonoTpebneHns u
BogooTBeaeHnsa. Kateropum  HasHaveHus
BOAbl M TpeboBaHMs K 3TuM Bogam. Boaa, kak
Cblpbe Ans TEeXHONMOrM4yecKkux mnpoLecCcoB.
Cwncrembl BogoobecneyeHus "
BOLOO0TBEAEHMS NpeanpuaTun.

Kputepmn 3dhdekTUBHOCTM MCNOSb30BaHNSA
BOAHBIX pecypcos. OcnoxHeHus,
BO3HMKalOLLME MpX UCMOSMb30BaHWM BOAbl B
obopoTte n 6Gopbba ¢ HMMWU. Buabl CTOYHbIX
BOA, OOpasylLWUXCss Ha NPOMbILIMEHHbIX
npeanpuaTusX. Cucrembl n CXeMbl
KaHanm3oBaHusl. Buabl OYMCTHbIX
COOPYXEHUMA CTOYHbIX BOA: JOKarbHbIE,
LeHTpann3oBaHHble, ropoackue. TpebosaHus
K ©esonacHoW aKkchnyaTauMmM  OYUCTHbIX
coopyxeHui, TpeboBaHMA K CTOYHBIM BoAaM
npu cbpoce B BOAHbIE OOBEKTLI M FOPOACKYHO
KaHanmsauuio
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Tema 4. HOT n cuctembl paumoHanbHOro
BOOOMNOSIb30BaHNA NPOMbILLMEHHbIX
npegnpuaTUn.

LlenntonosHble NpeanpuaTusl, NpounsBoacTBa
OpPEeBECHOM Macchl, npou3BoacTea bymaru um
KapToHa. XapakTepucTuka APEBECUHbI, Kak
NCTOYHMKA COpPOCOB M BTOPUYHOIO ChbIpbSi.
MoTpebneHne Bogbl B  TEXHOSNOMMYECKUX
npoueccax, UCTOYHNKM 00pa3oBaHnst CTOYHbIX
Boa. OCHOBHble HarnpaBneHus paspaboTku
NepcnekTUBHbIX  TEXHOMOMMN,  MPUHLUMbI

«3eneHomn XUMUNY, TexHonorn4yeckne
HOpMaTMBbLI, MEPOMNPUSATMS MO COKpaLLeHUs
notpebneHus BObI, KonuyecTtBa "

3arpsi3HEHHOCTU  CTOYHbIX BoA. [lpumepsl
npeanpusTUii, paboTarWwmnx ¢ MakcUmarnbHO
3aMKHYTBIMWU CUCTEMaMUN BOLOCHABXEHMS.

[epeBooGpabaTbiBatoLye npeanpusTus.
XapakTepucTka  OCHOBHbIX  MPOLECCOB,
peanu3yemblX C WCMOMNb30BaHMEM BOAbl B

NeconunbHbIX Npou3BOACTBAX,
Npou3BOACTBaXx daHepsl, CMNOUCTbIX
NNacTuKOB, [OPEBECHO-BOMOKHUCTLIX  MINT.
HopmaTtuBebl BoAgonoTpebneHns "
BOAOOTBEOEHNS, nyTM  UX  CHWXEHUs
ocobeHHoCTH hopmupoBaHus
TEXHOMOrMYECKNX pernameHToB.
3arpsA3HEeHHOCTb CTOYHbIX BOA.

TennoaHepreTuyeckne NpPOun3BOACTBA.

MoaroToBka 1 Ucnornb3oBaHue Boabl Ha TAC u
B KOTENbHbIX. [1OTOKM  CTOYHbIX  BOA,
obpasylowmecs B NPOU3BOACTBE  Mpw
oKuraHun masyta, yrna. [lyTm  cHuxeHus
3arpsi3HEHHOCTU CTOYHbIX BOA, MX MOBTOPHOE
MCnonb3oBaHue. Mankle 06BEKTbI
SHepreTuku.

MaLmHocTpouTensHble npeanpuaTus.
XapakTepucTka OCHOBHbIX TEXHOJOMMYECKNX
MpoLEeccoB, NCMONb3YOLLMX BOAY.
TpeboBaHusi kK BoAde, co3daHWe 3aMKHYTbIX
CUCTEeM MPOU3BOACTBEHHOTO BOAOCHABXEHUSI.
OCHOBHble ~ MOTOKM  CTOYHbIX  BOA, MX
XapaKTePUCTUKM.

Tema 5. [lacnopTusaumsa NPOMBbILLSIEHHbIX
0OBEKTOB, CUCTEMBI y4eTa U BO3OENCTBUSA Ha
OKpYy>XaloLLylo cpeay

Okonornyeckmn nacnopT TeppuTopun,
3KOMOrMyecKni, 3HepreTnyeckum 7
caTuTapHbIn nacnopT NPOMBILLTEHHBIX
06bekToB. KaTeropupoBaHve NpoMbILLSIEHHbIX
OOBEKTOB MO CTeneHn BO3AENCTBUA Ha

OKpYXXatoLLyto cpeny. Heknapauus
BO3JeNCcTBUS " 0cobeHHoCTU ee
dopMUpOBaHMSI.

OO6uecTBeHHbIA  KOHTpoOnb B obnactu
NPOMbILLIIEHHOW ©e3onacHocTn Ha

000poBObHONM ocHoBe (283-P3).
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Pasgen 3. MeToabl O4UCTKM U pekynepaumm
BbIOPOCOB M COPOCOB, TEXHOMOrMKM Mo
yTUNM3aumMmM  MPOMBILUSIEHHBIX OTXOAO0B U
obpaboTke ocaakoB

Tema 6. MeToabl OYMCTKM U peKynepauum
BbIOpOCOB B aTMocdepy

Knaccudpmkauma  MeTogoB  OYUCTKM U
obesBpexunBaHua BbIOpoOCcOB B aTtmocdepy.
O6nacTb Ux NPUMMEHEHUS, CXEMbI U MPUHLMNBI
paboTbl COBPEMEHHbIX Mblfe- ra3004YUCTHbIX
annaparos.

OcHoBbl TEeXHOMNormmn OYNCTKM "
obesBpexnBaHna BbIOPOCOB OT napoB U
rasoB. OCHOBbl ~ TEXHOMOIMM  OYUCTKM
BbIOPOCOB OT XUOKMX U TBEPAbIX adpo30nen.
O6nactn nx NpUMEHEHMS Ha
BMOTEXHONOMMYECKMX " XUMUKO-
TEXHOMOIrMYEeCKNX NpeanpuaTusx. TexHUKo-
3KOHOMMYeckne nokasatenu. OcobeHHoCTU
CXeM O4YUCTKM 1 obe3BpexmBaHnst BbIGPOCOB,
npeaycMaTpyBaloLlLMX  pekynepauuio  unum
yTunu3aumio 3B wnm npogyktoB  Ha umXx
OCHOBe. Hawnyyline [JOCTynHble 3HEpro- u
pecypcocbeperatoLme TEXHONOMMM O4UCTKN 1
o6e3BpexnBaHns BbIOPOCOB: OT peakTopoB
OenurHndmkaumm pacTuTenbHOrO Cbipbsi; B

cuctemax pereHepaumu XMMWKaTOB;
PEKTUUKALMOHHBIX YCTaHOBOK;
hepmMeHTaTopOB; WHOKYTSITOPOB;

OPOXOKePaCTUTENbHBIX annapaTtoBs; CYLUMMOK;
hunbTpoBanLHOro 06o0pyaoBaHUS 1 ap.
JlabopaTopHble 3aHATUS:

1. KoHTponb 3a cobniogeHnemMm HOpMaTMBOB
npegensHo gonyctumblix Bblbpocos (MOB)
3arpssHALLNX BELECTB B aTMocdepy.

2. McnblTaHue nbineynasnuneatoLlein
YCTaHOBKM.

3. UcnbiTaHne abcopObUMOHHOWM yCTaHOBKM C
HacagoyHbliM abcopbepom.

4. VicnblTaHne abcopOLUMOHHON YCTaHOBKM C
6apboTakHbIM abcopbepom.

17

10

no




Tema 7. OuncTtka cTouHbiX Bog. ObpaboTka
0CafikoB CTOYHbIX BOg

Knaccudukauyusa MeTod0B OYMCTKM
NPMPOAHLIX M CTOYHbIX BO4 WM obnactu ux
npuMeHeHusi. CXeMbl OYUCTKU MNPUPOLHbLIX
BoA. Cxembl OYUCTKM Ha JoKanbHbIX W
06LLIe3aBOACKMX OYUCTHBLIX COOPYXEHUAX B
3aBUCUMOCTM oT TpeboBaHui,
npeabsBnseMblXx Npyv BO3BpaTe BOAbl Ha
MOBTOPHOE  UCMONb3oOBaHWe, cbpoce B
BOAHbLIN 00BbekT unm ropoACKyto
KaHanusauuio. Pa3sbop NPUMEHEHMS
pPasnuyHbIX  CXEM  OYUCTKW,  OYMCTHbIX
COOpPYXeHM 1 obopyaoBaHMA AMS CTOYHbIX
BOZ, NPOV3BOACTB, PACCMOTPEHHLIX B TEeMe 4.
Knaccundumkaumss ocagkoB CTOYHbIX BOA, WX
XapaKTepUCTUKMN. OcCHOBHbIE cTagum
0b6paboTkn ocagkoB, B 3aBUCMMOCTM OT WX
coctaBa Uu  TpeboBaHui, TpeboBaHWMN,
npeabaBnsiemMblx npu yTUM3aumm,
3axopoHeHun. CxwuraHne ocapgkoB. Pasbop
cxem 00paboTkm 0cagKkoB CTOYHbIX BOA
pa3HbIX NPON3BOACTB.

JlTaGopaTopHble 3aHATUS:

5 OnpegeneHne onTMMAarnbHbIX YCNOBUN
KoarynupoBaHus npu ounCTKe
NPOU3BOACTBEHHbLIX CTOYHbLIX BOA.

6. OnpegeneHve AvHaMU4eckon OOMEHHOM
emkoctn (QOE) katuoHuta B Na+-cbopme no
nornoweHuto Cu2+-MoHOB.

7. Onpepnenenune ONHAMNYECKNX
XapakTepPUCTUK aKkTUBMPOBAHHOIO Yrisi.

8. OnpepeneHne copepXaHusi aKTUBHOIO
Xnopa, onpegeneHne xopoemMKocTX Boabl.

Tema 8. TexHonorusa yTunmnsaumm
NPOMBILLIIEHHBIX OTXO40B

Knaccndumkaums npoMbIlWEHHbIX OTXOO0B.
Kputepun BbibOpa pauMoHanbHOro crnocoba
yTunusaumm  oTxogoB.  TpeboBaHus K
oTXo4am, Kak K CbipbeBbIM MaTepuanam.
YTtunusaymsa KPYNMHOTOHHaXHbIX TBEepAblX
OTXOOOB  3HEpreTukn,  MalMHOCTPOEHMUS.
XUMUYECKNX " HedhTEXUMUYECKNX
NPOM3BOACTB, XWOKAX W  ra3oobpasHblx
OTXO[O0B.

HaunyJwue OOCTynHble 3Hepro- "
pecypcocbeperatoiue TEeXHOoMnormm
obpalleHnss ¢ oTxogamu: npeanpusiTum no
XUMUYECKON nepepaboTke pacTUTENbHOMO

CbIpbs; KyGOBbIMU ocTaTkamu
PEKTUMKALMOHHBIX YCTaHOBOK;
oTpaboTaHHbIMU UnNbTPYOWUMN

mMmaTtepunanamm, aﬂ,COPGSHTaMM N NOHUTaMMU,
ynoBlneHHbIMN B3BELUEeHHbIMN BelleCTBaMn n
LnamMamum nbly1e-ra3o04nNCTHbIX n
BOOOOYUCTHbIX YCTaHOBOK; 0Tpa60TaHHbIMM
MaTO4YHbIMX pacTBOpPaMWU; OTpa6OTaHHbIMI/I
Mulenunamm, otxogamm LWpoTa.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm 1 npoMexxyTo4Has atTectauus
(Ok3ameH, KypcoBas paboTta)

4 17 10
4 10 AC
34 17 34 95
2,5 33,5




Bcero koHTakTHasA pa6bota u CP no

87,5 128,5
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenw v 3agayu KypcoBou paboTbl (npoekTa): 3akpenuTb 3HaHNA CTYAEHTOB MO POPMUPOBAHUIO
NPOM3BOACTBEHHbIX NpoLeccos ¢ ydyetom HOT, TpeboBaHUn 3KONOrMYECKUX OrpaHNYeHNn U NPOMBbILLNIEHHOMN
6e30MacHOCTM Ha CTaaun NPOEKTUPOBAHUS 1 NOCreayloLen akcnnyaTaumm obbeKToB X03ANCTBEHHON AEATENLHOCTH
pasnMyHOro YpoBHSI BO3AEWNCTBUSA Ha OKpYXXatoLLyto cpeqy.

4.2 TemaTmka KypcoBou paboTbl (npoekTa): MoxeT onpeaensitbCa BO3MOXHbIMY Bugamu Tpy40BON
OeaTenbHOCTb U MPaKTUYEeCKMMU UHTepecaMu CTyAeHTa Npu 0CBOEHWE AUCLMMNIVHLI.

MepeyeHb TeM KypcoBbIX paboT:

1) YcnoBusa obpa3oBaHus, xapakTepuCcTUKa 1 cokpalleHue BbiGpoCoB OT MHAYKLUMOHHOW Neyn.

2) Ycnosusi 06pa3oBaHus, XapaKTepUCTMKa U CoKpalleHre BbIBpPOCOB OT AMNeKTPOoaYyroBon neyu.

3) Ycnosusa obpasoBaHus, xapakTepucTmka n cokpalleHne BbIbpocoB OT yyacTka Npon3BoACTBa (HOPMOBOYHbIX
cmecen.

4) Ycnosusa obpasoBaHusi, XxapakTepucTuka U cokpalleHne BbibpocoB OT yyacTka TpaBrneHus

5) YcnoBusa ob6pa3oBaHus, XxapakTepmucTmka u cokpalleHre BbIBpoCoB OT yYacTka XpOMUPOBaHMSI..

6) Ycnosusi obpa3oBaHus, xapakTepucTmKa 1 cokpalleHne BbIGpoCoB OT OKUCIUTENBHOW YCTaHOBKM.

7) YcnoBusi o6pa3oBaHus, XxapakTepmCTMKa U CokpaLleHne BbIOPOCOB OT coaopereHepaumoHHOro
KoTnoarperaTa..

8) YcnoBusa o6pa3oBaHnsi, xapakTepUCTMKa U CoKpaLlleHne BbIBpOCOB OT U3BECTEPEreHepaLOHHON NeYu.

9) Ycnosusa obpasoBaHus, XxapakTepncTmka u cokpalleHne BbIbpocoB OT HaHECEHUS NTaKOKPaCOYHbIX
mMaTepunanos (C MPUMEHEHNEM OPraHNYECKUX pacTBOpUTENEN).

10) Ycnosusa o6pasoBaHusi, xapakTepucTuka U cokpalleHne BbiIbpocoB OT HaHECEHUS NOPOLLKOBbIX
NaKoKpaCOYHbIX MaTepuarnos.

11) Ycnosusa obpasoBaHusi, xapakTepucTuka U cokpalleHne BbibpocoB OT npoLecca CYLIKN NTIaKOKPaCOYHbIX
MOKPbITUN.

12) YcnoBus 06pa3oBaHusi, XxapakTepucTuka 1 CokpalleHne BeibpocoB OT MHBEPTOPOB.

13) Ycnosus obpasoBaHust, xapakTepucTuka U cokpalleHne BbiIbpocoB OT KOKCOXMMMUYECKOro NMpou3BoacTBa

14) YcnoBus 06pa3oBaHusi, XxapakTepucTuka 1 CoKpalleHne BeiIBpoCoB OT npolecca Aecynbdypusauum
TOoNnMBAa.

15) Ycnosus obpasoBaHus, xapakTepuUcTuKa 1 cokpalleHne BbIGpOCOB OT NPON3BOACTBA aHTUONOTMKOB.

16) YcnoBus o6pasoBaHust, XxapakTepucTuka U CoKpallleHne CTOKOB AN NPeanpusaTus no npou3soacTBy
uemeHTa Mmapku A-400 no «MOKPOMY» Cnocoby C BpallaoLWUMMUCcs nevyamm 1 xxenes3obeToHHbIX U3aenui.

17) YcnoBusa obpasoBaHust, xapakTepucTuka U cCoKkpallleHne CTOKOB AN 3aBoAa Mo BbipaboTke CUAMKATHOro
6GeToHa 1 CUNUKATHOrO Kupnuya.

18) Ycnosusa o6pasoBaHust, XxapakTepucTuka U CoKpallleHne CTOKOB AN NPeanpusaTUs no npoussoacTBy
HebeneHon cynbOUTHOW LIeNNo3bI.

19) Ycnosus o6pasoBaHus, XxapakTepucTuka U CoKpallleHne CTOKOB AN NPeanpusaTus no npou3soacTBy
6eneHon cynbdaTHOM LEeNNoNo3bl U3 MMCTBEHHbLIX NOPOS APEBECHHDI.

20) YcnoBusa obpa3oBaHus, xapakTepUCTUKa 1 COKpaLleHne CTOKOB Ans NpeanpusaTis no npomM3BoacTBY
cynbcaTHON Lenntono3sel (HebeneHom) U3 XBOMHLIX NOPO4 APEBECUHBI.

21) YcnoBusa obpa3oBaHus, xapakTepUCTUKa 1 CoKpalleHne CTOKOB Afsi 3aBoAa no U3roTOBIEHUIO
NeYHO-KAMMHHOTO KMpnuya.

22) YcnoBusa obpa3oBaHus, xapakTepucTuka 1 cokpalleHne CTOKOB Anst MofiokonepepabaTbiBatoLero
KoMOUHaTa, nepepabaTbiBaloLLErO LEeNbHOE MOSIOKO.

23) YcnoBusa obpa3oBaHus, xapakTepUCcTUKa 1 CoKpalleHne CTOKOB Ans NpeanpuaTus, BKIYatoLLero: Lex no
npou3BoacTBy 6HOYKOBOro NMBa; Lex No Npon3BoAcTBy 6aHOYHOro NMBa; aBTOTPAHCMOPTHOE NPEANPUSITUE rPy30BOro
TpaHcnopTa; TAL Ha xxnugkom Tonnmee.

24) YcnoBus o6pa3oBaHusl, XapakTEPUCTUKA U COKpaLLEHME CTOKOB st XMMUYECKOro 3aBoa Mo Npou3BOACTBY
3MOKCUAHBIX CMOS1.

25) YcnoBusa o6pa3oBaHusl, XxapakTePUCTUKA 1 COKpaLLleHMe CTOKOB Ansi Manoro pbiboobpabdaTbiBatoLLero
CTaLUMOHapHOro NpeanpuaTUS MO NPON3BOACTBY PbIGHLIX KOHCEPBOB U3 CBEXErO U N3 MOPOXEHHOO Chlpbs

26) YcnoBus o6pa3oBaHusl, XapakTEPUCTUKA N COKPAaLLLEHME CTOKOB Ansi KOXXEBEHHO-00YBHOIO NpeanpusitTusi no
NPOU3BOACTBY MSAMKOW KOXM, XKECTKUX KOX U UCKYCCTBEHHOW KOXM Ha TPUKOTaXKHOW U TKAHEBOW OCHOBE.

27) O6ocHoBaHWe geknapaumm No SMUCCUMKN 3arpsi3HSIOLLMX BewwecTB Npu nepepaboTke aBTOMOOUMAbHbIX LUWH

28) ObocHOBaHMe aeknapaumm No SMUCCUMU 3arpsi3HSIIOLLMX BELLECTB NPU NMPOU3BOACTBE BOAO3IMYITbCUOHHbBIX
Kpacok mapku BO-AK-111

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NPeACTaBNEHUI0 pe3yribTaToB KYpCcOBON paboThl (MpoekTa):

PaboTta BbINnonMHAeTCS WHAMBUAYanbHO MO OQHOMY W3 MpearioKeHHbIX npenogaBaTeneM BapuUaHToB MIU
BbIGpaHHOMY CTY,eHTOM CaMOCTOSTENbHO C NpoBeAeHNeM ny6nnyHom 3awuTsl B rpynne.

PesynbTaThl NpeacTaBnsalTCA B BUAE NOSICHUTENBHOW 3anuckn, o6bemom 20-30 cTp., (wpudT 14, nHTepsan
1,5), cogepxalleri cnegytolme oba3atenbHble 3NeMEHTbI:

Llenb 1 3agaym KypcoBor paboTbl



XapakTepucTuka obbekTa NPoOeKTMpPOBaHUA
XapakTepucTrka NpuMeHseMblX METOAMK pacyeTa (OLEHKN)
0O630p uccnegosaHuii (pa3paboTok) no Teme paboTbl
O60CcHOBaHWE NPUHATBLIX PELLUEHWI

PacueTthbl
BbiBOAbI

Mpadunyeckue matepuansl.

MaTepran roToBMTCS C WCMONb30BaHMEM crpaBoYyHUkoB HIAT kak BepTMKanbHbIX MO OTpacrsiM, Tak W
rOPU30HTarbHbIX, C UCMOMb30BAaHNEM TEXHWUYECKOW NUTEPATYPbI, SNIEKTPOHHBLIX UCTOYHMKOB M CMpPaBOYHLIX cuctem. Mpu
pa3paboTke npunoxeHnss no BopoobecnevyeHnto HeobBXOAMMO BOCMOSb30BATLCSA
cocTaBreHnst 6anaHCcoBbIX PacyeToB.

TMNOBbIMM Tabnuuammn Ons

5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUS pe3ynbTaToOB 00y4YeHus
5.1.1 NMokasaTenun oueHUBaHUA

Koa
KOMMeTeHUUN

lMokasaTenu oueHUBaHWA pe3ynbTaToB 0byyeHus

HanmeHoBaHne oLeHOYHOro
cpencTea

MK-1

[eMoHCTpypyeT 3HaHMe OCHOBHbLIX TEXHOMOrMi, annapaToB MU
COOPYXXEHWUI,  HaMpaBMEHHbIX HA  CHWXEHWE  aHTPOMOreHHOro
BO34ENCTBNS Ha OKPYXaloLLyto cpefy; OTeY4eCTBEHHbIX U 3apyBexHbIX
cTaHgapToB 1 UTC B 0bnactu Hannyywmx AOCTUTHYTbIX TEXHOMOrNi
(HAT) n pecypcocbepexeHus.

CnocobeH BbIGrpaTbh 1 060CHOBLIBaTb MEPONPUATUS NO COKPALLEHWIO
cbpocoB 1 BbIBPOCOB 3arpsA3HAIOLLMX KOMMOHEHTOB B OKPYXatoLuyto
cpefy Ha OCHOBE MPUHLIMINOB PECYPCO- U SHeprochepexxeHums.

Bonpocl YCTHOTrO
cobecenoBaHus

MpakTnko-opMeHTUpoBaHHOE
3agaHue

KypcoBas paboTta

MK-8

JemoHcTpupyeT 3HaHMe OCHOB pas3paboTku nacnopTusaunu
00beKTOB M GanaHCoBbIX pacyeToB  OCHOBHbIX MaTepuarbHbIX
MOTOKOB Ha NPOMBbILLNIEHHOM NpeanpuAaTun.

CnocobeH oLUeHUTb U NpoaHanM3MpoBaTh TEXHONOMMYECKME NpoLieccsl
N pexunMbl paboTbl MPEeanpUATUSA Kak WUCTOYHUKM BO3OEWCTBUA Ha
OKpyXalollylo cpedy, a Takke OUEHUTb TEeXHONOorn4Yeckne u
3KOMorMyeckne NoCrneacTBUS XO3MCTBEHHON AesTENbHOCTY.
[eMOoHCTpUpyeT HaBbIKM NNAHUPOBAHUS MEPONPUATUA NO CHWXEHUIO
Harpy3ku Ha BogHble OOBEKTbl U CUCTEMbI KaHanM3aumu; no oxpaHe
aTMocdepHOro Bo3dyxa, B obractu obpalleHuss ¢ oTxogamu B
NPYOPUTETHON NOCNENOBATENLHOCTH.

Bonpocebl YCTHOTO
cobecenoBaHus

MpakTnko-opMeHTUpoBaHHOE
3agaHue

Kypcosas paborta

5.1.2 Cuctema un KpMTEpPUM OLLIEHMBaAHUSA

LLikana oueHmBaHu4

KpuTepun oueHnBaHUA ChopMMUPOBaHHOCTY

KOMMNeTeHLUN

YcTHoe cobecegoBaHme MucbMeHHas paboTa

5 (oTnnyHO)

O6yuwarowuniics naet MOSHbIN,
ucuyepnbiBaloLWMiA OTBET, MOKa3bIBAKOLLUIA
BCECTOPOHHee 1  rnybokoe  3HaHue
OCHOBHbIX 3aKOHOMeEpHOCTeW B obnactu
n3y4yaemomn TeMaTuku.

TBopyeckui  MOAXOA W MPUMEHEHUe
apyauMuum B U3NOXEHUM  y4yebHoro
maTtepuvana.

BOMPOCOB,
3HaYNTENbHOM

3NeMeHToB
TpeboBaHusAM,
COOTBETCTBYET

KypcoBas paborta.
MonHoe U pasHOCTOPOHHEE pPacCMOTpPeHue

cBugetenbcTeylollee (0]

camocTosiTensHon pabote c
nctoyHukamm. KayecTBo UCMonHEHUs Bcex

paboTbl COOTBETCTBYET
cofepxaHue NONHOCTbIO
3agaHuio. [aHbl

ncyepnbIBaKLLMe BbIBOALI U MOJHbIE OTBETHI Ha
nocTaBrneHHble Bonpockl. PaboTta npeacraeneHa
K 3awmTe B Tpebyemble CpoKU

4 (xopoLwuo)

O6yyvalowmica nokasbiBaeT 4OCTaTOYHbIN
YPOBEHb 3HaHMN 3aKOHOMEPHOCTENW B
obnactu n3yyaemonm TemaTuKku,
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX M
onpegeneHusx; ycBoun OCHOBHY0
nutepaTypy; AonyckaeT He3HauyuTerbHble
OWMBKM nNpu OTBETax Ha BOMPOCHI

3afaHnem.

BOMpPOCHLI, MOryT

3K3aMeHaLMOHHOro ouneta "
OOonoNHuUTernbHbIE BOMPOCHI
npenonaearens

Kypcoeas paboTa BbINofHeHa B COOTBETCTBUMN C

WmetoTcs oTAaelnbHbIe

HecyLeCTBEHHblE OWKbkM B pabote unm B
OTBeTax Ha MOCTaBMEHHble nNpu  3awuTe

MMEeTb MECTO OTCTyNJieHUa OoT

npasun odgopmreHns paGoTbl UMM HapyLleHbl
CPOKM NpeaocTaBneHns paboTsl K 3awuTe

3 (yooBneTBopuTenbHO) |yyebHOro martepuana B MWHMManbHOM [paboTe  ecTb

OGyuatowuiics nokasbiBaeT 3HaHuA |3agaHune BbIMOSTHEHO MOMTHOCTLI0, HO B KYPCOBOW

oTaenbHble CylleCTBEeHHble

obbeme, 6e3 yrnybneHus B n3y4yaemsbin OLUMOKM, MPUCYTCTBYIOT




maTtepuar; 3HaKOM c OCHOBHOMW [HETOYHOCTM B oTBeTax, KayecTBO
NUTepaTypoit; [OonyckaeT CyllecTBeHHble [npeAcTaBneHns paboTbl HU3koe, NMbo paboTa
OLMOKM B OTBETE Ha 3K3aMeHe npecTaBneHa ¢ onosaaHueM.

2 (HeyOoBMETBOPUTESBLHO)

Obyuvatowmiica He NOHUMaeT
MOCTaBMNEHHbIX BOMPOCOB;

Mnoxo OpWMEHTUPYeTCA B  OCHOBHbIX (OTCyTCTBME ofHoro unm HECKOMNbKNX
MOHATMSX MU ONpeaeneHmnsx; NoXo 3HaKOM [06s3aTenbHbIX 3MEMEHTOB 3aJaHus KypPCOBOW
C OCHOBHOW nuTepaTtypon; gonyckaet npu |paboTtbl, nMGO  MHOrouncrnieHHble  rpybbie
OTBETE Ha 9K3aMeHe CyLIEeCTBEHHbIe [owmnbkn B paboTe, rpyboe HapylueHne npasun
OLMOBKM M He MOXET YCTPaHWUTb MX Aaxe |ohOpMIEeHWs WM CPOKOB  MpeacTaBreHus
nof pyKoOBOACTBOM npenogasaTens. paboThl.

MonbiTka chucbiBaHWSA, UcMNonb3oBaHus |MpeacTaBnexHne Yyxown paboTbl, nnarvat, nmbo
HepaspeLUeHHbIX TEXHUYECKMX YCTPOMWCTB [0TKa3 OT npeacTaBneHns paboThbl

UNM Monb3oBaHWE MOACKA3KOW ApYroro
yeroBeka.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIle AN OLEeHKU 3HaHUW, YMEeHUH,
HaBbIKOB U (UNX) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Cemectp 7

1 MaTtepuanbHbi 6anaHc obpa3oBaHns 3arpsa3HAOLLNX BELLECTB.

2 OHepreTuyeckunin banaHc obpasoBaHns 3arpsi3HAOLLMX BELLLECTB.

3 CwuctemHbin nogxog B npomakonorun. OueHka ypoBHA pecypcocbepexenus. MNokasatens MNOT.

4 O6paszoBaHue OKCUAOB Cepbl MPU CXUraHNW TOMMUB.

5 O6pa3zoBaHue OKCUAOB yrnepoaa, yrneBoAopOAOB M B3BELLEHHbIX BELLECTB  MPU CKUraHnW TOMMUB.

6 XapaktepucTuka BbIGpoCoOB nra3meHHo-pe3aTerbHbIX MaLlvH.

7 XapaktepucTuka BbIGpOCOB ranbBaHWYeCcKoro NponM3BoacTBa.

8 O6pasoBaHue BbIGPOCOB OT hepMeHTaTopa.

9 O6pa3zoBaHue OKCUAOB a3oTa Npu CXXUraHum TONMB.

10 ObpaszoBaHue 1 xapakTepucTnka BbIGpOCOB OT NAKOKpaco4yHOro o6opyaoBaHUS.

11 CokpalleHune BbIOPOCOB OKCUAOB a30Ta NpU CKUraHUM TONNMB (METOA PELIMPKYNSALMN ObIMOBbIX ra30B).

12 Nepapxusa MTC. MNpuHuunbl BogoobecneyeHms 1 KaHannM3oBaHUS NPOMbILLIIEHHbIX OO LEKTOB.

13 HasHaueHue Boabl B MPOM3BOACTBEHHBIX NpoLeccax. CTO4YHbIe BOAbI MPOMBbILUIIEHHBIX NPEANPUSTUA U BUAbI
OYUCTHbIX COOPYXEHUN ANs  3TUX NMOTOKOB.

14 Chlpbe Anst TEXHONMOMMYECKMX NPOLECCOB M TPeOOBaHNS K HEMY C 3KONOMMYECKOM TOYKM 3PEHUSI.

15 XapakTepucTuka npogykra u oopma yyeta BOAbl B HEM Npu COCTaBnNeHUn 6anaHca BOLONOTPebneHus.

16 MpuHUMNbI «3eneHon XuMmum» nNpu nepepaboTke Chipbs.

17 MpuHUKMN cocTaBneHus 6anaHcoBbIX cxeM BogonoTpebneHnsa n BogooTBeaeHus (Ha npuMmepe 0gHOro us
Npovn3BOACTB).

18 TpeboBaHus K  BoAE Ansi NOCNEA0BaTENBHOIO U 000POTHOrO BOA0OBECNEUEHNST TEXHONOMMYECKOro npoLecca.

19 NcTouHukm obpas3oBaHms 1 3arpsai3HEHHOCTb CTOYHBIX BOA MpU nepepaboTke BOMIOKHUCTOrO NEPBUYHOIO U
BTOPWUYHOTO ChbIpbS.

20 Mpobnembl 060pPOTHOrO BOAOCHAGXEHUSA NPEANPUSTUN.

21 O6pa3zoBaHue CTOYHbIX BOA B TEMMOSHEPreTUYECKMX NPOU3BOACTBAX, UX 3arpPsi3HEHHOCTb U CNOCOObI OYUCTKM.

22 McTouHukm obpasoBaHms 1 3arpsai3HEHHOCTb CTOYHbIX BOA MPOU3BOACTB APEBECHLIX KMEEBbIX MaTepmarnos u
MebenbHbIX NPON3BOACTB, BO3MOXHbIE CXEMbl OYUCTKM STUX MOTOKOB.

23 NcTouHUKM C36p830BaHVI9| N 3arpa3HEHHOCTb CTOYHbIX BOA B MPOV3BOACTBE LeNnionosb! (CynbdaTHbIV 1
CyNnb@UTHBIN CNocobbl).

24 JlokanbHas o4mcTka CTOYHbIX BOA NpousBoAcTea nonydabpukatos (AMNL, XTMM, BOM).

25 JlokanbHas ouncTka CTOYHbIX BOS KapTOHHO-OYMaXHbIX NPOU3BOACTB.

26 LleHTpanu3oBaHHasi O4MMCTKa CTOYHbIX BOA CYNb(UTHON LEennonossol.

27 LleHTpanu3oBaHHasi 04MCTKA CTOYHbIX BOA NPOM3BOACTBA CYNbaTHON Lenmonossbi.

28 Cxema JOOUUCTKU LLenNoKocoAepKaLlLmMX CTOYHbIX BOA.

29 NcTouHukn obpasoBaHmMs CTOYHbIX BOA, 3arpsi3HEHHbIX B3BELLEHHbIMU BELLeCTBaMn U HedTenpoaykTamu Ha
MaLLUWHOCTPOUTESbHBIX NPEANPUATUSIX.

30 Buabl nacnopTusaumm NpOMbILLIEHHBIX NPEANPUATUA U UX HAa3HAYEHMWE.

31 Skonornyeckuin nacnopT 1 ero yHKLUUN B ynpaBneHun NpupoaHO-TEXHUYECKUMN CUCTEMaMN.




"anbBaHnyeckne npoun3soAcTtea MalWINMHOCTPOUTESTIbHbIX I'Ipeﬂl'lpVIFlTVIVI. OGpasosaHme CTOYHbIX BOA B 3TUX
npon3BoacTBax.

32

33 |Cxema aacopBLMOHHON YCTaHOBKU OYMUCTKM BIGPOCOB ¢ 06€3BPEXMBAHNEM YNOBIIEHHbLIX BELLECTB.

Cxema YCTaHOBKU KaTalmMTU4eCKOro oXunraHna Bbl6p000B C HU3KMMUN  KOHLUEHTpaunaMn 3arpA3HARLNX
BeLEeCTB.

34

35 CokpalieHune BbIOBPOCOB OKCUAOB a30Ta Npu CKUraHUM TONMMB (OBYXCTaAUNHOE CXUraHue).

36 |CokpalueHre BbIBPOCOB OKCUAOB Cepbl NPU CXUTAHUW TOMMKUB.

37 Tunoeas cxema abcopOLMOHHOWN OYMNCTKM BbIGPOCOB.

38 Cxema abcopOLUMOHHO YCTAHOBKM OYUCTKM BbIODPOCOB C MPMMEHEHMEM TEXHOSIOMMYECKUX PACTBOPOB B
kayecTtBe abcopbeHTa.

39 Cxema agcopbLUMOHHON YCTaHOBKU OYUCTKU BbIBPOCOB C peKynepauuernt  yroBneHHbIX BELLECTB.

OuncTka CTOYHbIX BOA raribBaHN4YeCKnxX npon3BoacTB. OCHOBHbIe CMOCOObI, NX OYNCTKM: npenmMmyliectea 1
HEeOOoCTaTKWn.

40

41 HAOT ans noBbiweHUs aHeproaddeKTUBHOCTU MPOMBbILLIIEHHbIX OOBEKTOB.

42  |XapakTepucTuKa 30M0LUMNaKoBbIX MaTepuanos (06pa3oBaHne, CocTas, CBOWCTBA).

43 HOT no o6paboTke ocagkoB CTOYHbLIX BOA,.

44 O6paboTka ocagkoB cTouHbIX Bog LIBI. MNMepcnekTnBHble TEXHOMNOMMN.

45 OCHOBHbIE NPUHLMMbI pa3faeneHns OTX040B.

46  |Knaccudmkaums otxogoB. OCHOBHbIE HaNpaBeHUs CO3aaHns pecypcocbeperatoyx TEXHOMOTUM.

47 Ytunusaumna OTP.

48 YTunusaumsi razaoobpasHbix 0TX040B.

49 OcCHOBHble HanpasneHna yTtunmsaunm 30N0LWakoBbiX MaTtepuraroB U nokasaTtesin nx Ka4ectea.

50 |YTunusaumsa pacTUTENbHOTO ChipbS.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycMoTpeHbl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

1. OueHnTb OONt MCMNoNb3oBaHUSA BoAbl B 060poTe Ha npeanpuaTum u Knc, ecnmn no nokasaHUsIM CHETYMKN Ha
Bxoge pacxog Qex 3,8 m3 /cyT, Ha BbIxoge 2,5 m3/cyT, c cbipbeM He 6one 0,5 m3/cyT, noaknyYeHHas MOLLHOCTb
060pOoTHOM cucTembl cocTaBnsieT 15m3/cyT.

2. PaccuuTanTe Bknag MapkepHoro BellecTBa B Buae BaHunuHa C8H80O3 B cymmapHyto coctaenstowyto XIMK
NPOMBILLUSIEHHOrO CTOKa, eCnn ero KoHueHTpaumsa coctasndet 10 mr /n, a BenuunHa XK 680 mrO2/n.

3. Onpegenntb 06bEM TEXHONOTMYECKON NPOAYBKW, €CNIN CONECOAEpKaHNe U Cyxol OCcTaTok Mocne npouecca
coctaensiet coorBeTctBeHHO 2000 1 3500 mr/n, gonycTumMble KOHUeHTpaumm komnoHeHToB o 800 n 1000 Ha Bxoge.
Obwun ob6vem o6opoTHOM cuctem cocTtaenseT 15 m3

4. MpuBeanTe OCHOBHbIE KPUTEPUU OLEHKM CBOMCTB afAcopbeHTOB MNpu Ux BbIGOpe Ha PbIHKE MPOOYKTOB.
MosicHuTe obnacTb NPUMEHEHMWST KOHKPETHOro afcopbeHTa

5. MepeuncnuTe HanGonee cylecTBeHHble (hakTopbl 06pa3oBaHUA MeTUIIMepKanTaHa nNpy CuHTe3e cynbgaTHo
Liennonoss.




5.3 MeToanyeckne matepuansl, onpegensiolime npoueaypbl oueHMBaHUs 3HaHUW, YMEHUN, BrafgeHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

lMpoBegeHe NPOMEXYTOYHOW aTtTecTauun perfameHTMpPOBaHO JoKanbHbIM HopMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

[NMncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

B 6uneTe Tpu Bonpoca: ABa BONpoca TEOPEeTUHECKUX U OOUH — TUNOBas pacyeTHoOe 3adaHue.
Ha nogrotoeky gaetcs He 6onee 45 MUHYT.
Mocne aToro CTyAeHT oTBeYaeT npenogasartento Ha Bonpockl buneTta.
MpenogaBaTenb, ANs YTOYHEHUS rMyOUHbLI OBNageHUs MaTepuarnom, Bnpase 3agatb AOMOMHUTENbHbLIA BONPOC
no NPoNgeHHOMY 3a CEMeCTpP Kypcy.
Bpewmsi, oTBogMMOe Ha 3almTy KypcoBov paboThl, He OMKHO NpeBbiwaTth 15 MUH, BKNOYas KpaTKMI Joknag no
pesynbTaTaMm KypcoBoW paboTbl 1 OTBETHI HA BOMPOCHI.

NHas

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

M3paTenbcTBO

| log nspaHus |

Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

Mpnoan, T. E.,

npOMbILIJJ'IeHHaFI aKonorma

http://www.iprbooksh

AnneHon, B. P., Mocksa: OHUTU-OAHA 2015 op.ru/52062.html
'vpycos, 3. B.
6.1.2 [lononHuTenbHasn yyebHaa nutepaTtypa
KO.l. Mopesa, A.B.|lMpombiuneHHas skonorus| 4 oo 06pasoBaHms 1 http://nizrp.narod.ru/
JlopeHucoH [TekcT]. Y.1. : meToguyeckue waykn P®, CN6ITYPT. - 2014 metod/kafoxrokrsr/11
ykasaHus [Ans  BbINOJIHEHUSA Ch6.: CM6FTYPA .pdf
nabopaTopHbIx paboT
A.b. [Osarunesa, A.B.[l[MpombiwneHHas  akonorus| M-Bo oBpasoBaHus 1 http://nizrp.narod.ru/p
JlopeHLCoH, FO.J1.[[TekcT]. Y.2.: y4eb. nocobue | Hayku PO, CNGITYPI. - 2012 romecol-2.htm
MopeBa Cr6.: CMerTyPri
FO.J1. MopeBa, A.B.[llpombilineHHass  akonorusi| M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlopeHucoH [TekcT] mMeToauveckme Hayku PO, BLUT3 2017 metod/kafoxrokrsr/20
ykasaHus Ana  BbinonHenus| CMGIYMNTO. - CM6.: 18 10_12_01.pdf
KOHTPOrbHbIX paboT BWTS CNerynrty
JI.H. Ipuropbes, T.W.[TexHonorus OCHOBHbIX MuHuctepcTBo http://nizrp.narod.ru/
BypeHnHa Npou3BOACTB n|obpasoBaHus n Hayku PP, 1994 metod/kafoxrokrsr/2.
NpOMbILLNEHHas akonorusa|  CM6rTYPr. - Ce.: pdf
[TekcT].M.1.: yueb. nocobue CNoerTypPri
T.W. BypenvHa [v ap.] |[pomblineHHas  akonorusi| M-Bo Hayku U BbICLLETO http://nizrp.narod.ru/
[TekeT] MeToaunyeckue| obpasoBanusa PO; BLUTO 2018 metod/kafoxrokrsr/20
ykasaHus Kk nabopatopHbeiM| CRGIYMTAO. — CM6.: 18 10_18_01.pdf
paboTtam BWT3 Creryntan
Pyackun, B. B.,|OcHoBbl . http://www.iprbooksh
CtypmaHh, B. . NpUpogonosib30BaHNS Mockaa: Jloroc 2014 0p.ru/27269.html
T.W. BypenwuHa, J1.H.|[MpombiwneHHas aKonorus http://nizrp.narod.ru/p
puropbes O.A.|[TekcT]: mMeToanveckoe M-B0 06pasosanus v romecol066.htm
LLlaHoBa , o noco6|/|.e Ona  BbINOJTHEHUS Haykn P®, CI6r TYPTI.- 2007 .
Cno.: Criertypen
KOHTPOIbHbIX paboT
Knumosa, I". H. OHeprocbepexeHune Ha Tomck: ToMckmn http://www.iprbooksh
NPOMBbILLUNEHHbIX NOSIUTEXHNYECKUI 2014 op.ru/34743.html
npeanpusaTmsax YHUBEPCUTET
Beikos, A. 1. UHxxeHepHas aKonorus. Hosocunbupck: http://www.iprbooksh
Yactb 4. OcHoBbI 3Konornu Hosocmnbupckuin op.ru/44928.html
npou3BOACTBa rocygapCcTBEHHbIN 2014
TEeXHUYECKUIN

YHUBEPCUTET




Kantok, A. B. MogepHusauus CUCTEMBbI http://www.iprbooksh
yrnpasneHusi Mocksa: [ op.ru/8387.html
pecypcocbepexeHnem Ha «OQKoHOMUYecKas 2012
NPOMBbILLUNEHHbIX raseta», U"TKO@
nNpeanpuaTUsX

6.2 NMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX 1 UH(POPMALUMOHHO-CMPABOYHbLIX CUCTEM

1. HALU CN6ITYPN: [QnektpoHHbin pecypcl. URL: http://nizrp.narod.ru/;

2. OnekTpoHHO-6ubnuoteyHasa cuctema «IPRbooks» [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru;

3. OdwuumanbHbii  UHTepHeT-nopTan  npaBoBov  uHdopMauun  [OnekTpoHHbin  pecypc].  URL:
http://www.pravo.gov.ru;

4. baza gaHHbix BUHUTU PAH [OnekTpoHHbIn pecypc]. URL: hittp://bd.viniti.ru;

5. Poccwuiickasa HaumoHanbHasa bubnuoteka [OnekTpoHHbin pecypc]. URL: http://www.nlr.ru/;

6. MHdpopmaumoHHo — npasoBon noptan FAPAHT [OnekTpoHHbin pecypc]. URL: http://www.garant.ru;

7. KomnbloTepHass cnpaBo4dHo-npaBoBass cuctema KoHcynbtautlnioc [OnekTpoHHbin  pecypc]. URL:
http://www.consultant.ru;

8. OenaptameHT PocnpupogHansopa no Ceepo-3anagHomy chegepanbHOMYy OKpyry [ONeKTpoHHbIM pecypc].
URL: http://78.rpn.gov.ru/;

9. YnpaBneHue PoctexHagsopa no Cesepo-3anagHomy degepanbHOMy okpyry [OnekTpoHHbii pecypc]. URL:
http://szap.gosnadzor.ru/;

10. ®epepanbHasa cnyxba no uHTennekTyanbHo cobcTBeHHOCTU (PocnaTteHT) [OnekTpoHHbIn pecypc]. URL:
http://www.rupto.ru;

11. ®epepanbHOe areHTCTBO MO TEXHWYECKOMY perynupoBaHuio n metponorun (PocctaHgapT) [ONeKTPOHHbIN
pecypc]. URL: http://www.gost.ru/wps/portal/;

12. Hay4Has anekTpoHHas 6ubnuoteka eLibrary.ru [OnekTpoHHbin pecypc]. URL: http://elibrary.ru.

6.3 lNepe4veHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHAeMoro NporpamMmmMHoOro oéecrnevyeHust
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

Ayautopus OcHalleHune

KomnbloTepHas TexHWKa C BO3MOXHOCTbIO nofkntodeHus k cetn «MHTepHeT» n obecneyeHvem
A-100 J0CTyna B 3MEeKTPOHHY MHPOPMaLMOHHO-00pa3oBaTenbHy0 cpeay.

JlaGopaTopHbIi CTEHA - ucnbiTaHne GapboTaxHoro abcopbepa, nabopaToOpHLIA CTeHA -
B-007 ucnblTaHne Hacago4vHoro abcopbepa, nabopaTopHbIN CTEHA - UCNbITaHVE NblfeynasnMealoLLen
YCTaHOBKM, TabopaTopHbI CTEHA - KOHTPONb HopMaTueoB B

CnektpocdotomeTp, pH-MeTp, poTauMOHHbLIM annapaT, CyWMWIbHbIA LWKad, 3NEeKTPonnuTKa,

B-009 BbITSXKHOW LWKad, MydenbHas neyb, ANCTUNNSATOP
MynbTumenuminHoe obopynoBaHue, cneumnanuanpoBaHHas mebernb, Jocka
JlekumoHHas Y A pyA H P a
aygutopus

CneumnanuavpoBaHHas MeGenb, ocka
YuebHas ayautopusi




