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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CdhopmMmpoBatb KOMMeTeHUun obydatouierocs B 06racTv NPOMbILLIIEHHOW 3KOMOrnu,
cchopmmpoBatb  MpefcTaBneHne O xapakTepe  B3auMMOAEWCTBUA B cUCTeMe  npeanpusatne  (XMMUYeCKoro,
BroTexHonornmyeckoro 1 HedTeEXMMMYECKOro npocuns) - chopMmmpoBatb NpeacTaBeHne O XapakTepe B3auMOLENCTBUS
B cUCTeMe npeanpuatTve (XMMUYecKoro, BUOTEXHOMOMMYECKOro U HedTeXMMUYECKOro Npodnnst) - OKpyXKarllas cpefa u
MeTogax €ero perynMpoBaHMsi Ha OCHOBE TEXHONOMMA COKpaLeHUs OTXO040B, BbIOPOCOB M COPOCOB 3arps3HSIHOLLMX
BewecTts (3B) n nx kKoHTpons.

MprBUTE HaBbIKM K KOMMSIEKCHOM OLEHKW 3KOMOrMYEecKoM cCuTyauum Ha MNPOMBbILSNIEHHOW Mfowagke C y4yeToMm
TpeboBaHMn Ge3onacHon akcnnyaTauun obOpyAOBaHUSA; K y4acTMIO B AESATENbHOCTM MO 3almTe 4YernoBeka U cpenbl
00MTaHNs Ha ypOBHE MpeanpusaTus, a Takke B OpraHvM3auun OeATeNnbHOCTM NPeanpusiTUii B Ypes3Bbl4alHbIX CUTyauusax
npuv paspaboTke MeponpuSATU NO OXpaHe, BOCCTAHOBIEHWIO KavyecTBa OKPYKalLlen cpedbl Ha paboyen nnowiagke w
CaHNTapPHO-3aLLUNTHON 30HE.

1.2 3apgauvm AMCUUNNUHbBIL:

. O3HakoMUTb C OCHOBHbIMW MPUHLUMNAMWU OpraHuM3aumMM MNpPOLIECCOB XMMMUYECKOW TEXHOMOrmu, Wu
OuoTexHonoruu, ycnosusMmy obpasoBaHusa B 9TUX npousBoacteBax 3B, mMeTogamMy OYUCTKM BbIOPOCOB M COPOCOB OT HUX,
mMeTogaMu pekynepauum u ytunusauum 3B, TBepAblX OTXOOOB M KOMMOHEHTOB OTXO4OB, METOAamu KOHTPONs BOAO-
rasoouUCTHBLIX YCTAHOBOK, YCTAaHOBOK NepepaboTky 0TX040B, MeToAaMu OUEHKN 3hEKTUBHOCTM 3TUX MPOU3BOACTB U UX
BO3OEWCTBUSI HA OKPYXAaIOLLYH Cpeay;

. N3yunTb nNpuHUMNBEI 0BOCHOBaHUSI TEXHOMOMMYECKMX peLUeHWn Mnpu pas3paboTke MeponpusiTuii no
CoKpalleHuto cbpocoB M BbIOPOCOB 3arpsi3HSAOLLIMX KOMMOHEHTOB B Ouocgepy Ha OCHOBE MNPUHLMMOB PECYpPCO- U
aHeprocbepeXxeHusl, MO3HAKOMUTb C OCHOBaMM pa3paboTku nacrnopTM3aumm oObLEeKToB M GanaHcoBbIMKU pacveTamu
MaTepuanbHbIX NOTOKOB Ha NPOMbILLIIEHHON MrloLlaaKe.

1.3 TpeboBaHMA K npeaBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHasa NoAroToBka npegnoniaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUWIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

Mpon3BoACTBEHHAs NpaKTUKa, Hay4YHO-MUccreaoBaTenbckasi paboTta

TeopeTuyeckme OCHOBbI OYMCTKMN M 06e3BpexmnBaHnsa BbIGpocoB n cbpocos

2 KOMNETEHUWN OBYYAIOLWEIroCcA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMIIUHbI

MK-1: Cnoco6eH k peanusauvm MeponpusiTuii No pecypco- u aHeprocbepexxeHno NpoLeccoB oxpaHbl
OKpyXamLen cpeabl, o06ecneyeHnto paéoTbl NPUPOAOCOXPAHHbIX COOPYXKEHUN

3HaTb: obLWye 3aKOHOMEPHOCTU MPOM3BOACTBEHHBIX TEXHOMOTMYECKUX CUCTEM, WX CTPYKTYPY U CUCTEMHBIA aHanus;
OCHOBHbIE TEXHOMOrMYeckne CpeacTBa W TEXHOMOMMW, HanpaBMneHHble Ha CHWXEHWEe aHTPOMOreHHOro BO3AEWCTBUS Ha
OKpY>KaloLLyl0 cpefly; OTeYecTBEHHble U 3apybexHble ctaHgapTel U UTC B obnactv Hauny4wmx AOCTUMHYTLIX TEXHOMOMMI
(HOT) n pecypcocbepexeHus;

OCHOBHbIE 3KOMormyeckne npobnembl Ha NPEANPUATUAX NpPodunen.

YmeTb: cocTtaBnaTb MaTtepunarnbHble BanaHchbl O6pa3OBaHVIH 3B, paccynTbiBatb WX BbIXO4; MNPUMEHATb W3BECTHblIEe
TEXHUYECKMe peLlleHund, CI'IOCOGCTByI-OLLI,I/Ie YMEHbLLUEHUIO o6pasoBaH|/|;| oTXo4o0Bs., Bbl6pOCOB n C6pOCOB B KOHKpPETHOM
npounsBoacTBe; MpPpUMEHATb OCHOBHblE 3KOJIOfTMYeCKMe 3aKOHbl MNpu  peleHnn npupoaooxpaHHbIX 3adady  Ha
NPOMBbILLNEHHbIX NpeanpuAaATuUax; paapa6aTb|BaTb MeponpuaTMa no paduoHarbHOMY WCNOMb30BaHUIO NPUPOOHOIo wu
TEXHOIEHHOro Cblpbs; npegnarate Heobxoanmoe O60py,D,OBaHI/Ie ana peanuvs3aulnn 3Hepro- u pecypcoc6eperarou.|,v|x
TEXHONOrnun.

Bnapetb: coBpeMeHHbIMU noaxodamu Mpu TEXHOMOMMYECKOM HOPMMPOBaHWMM BbIGPOCOB, COPOCOB, OTXOAOB C Y4YETOM
9KOMNOrMYEeCKUX acrekToB; MeTO4amMu MOCTAHOBKM W pelleHus 3agady  no  onpedeneHuto  TEeXHOMOrMYecknx W
9KOHOMUYECKUX MokasaTernein paboTbl YCTaHOBOK M COOPYXeHUn$

crnocobamu OLEHKN YPOBHSA pecypcocbepexxeHuns 1 Bbibopa HanmnyylmMx TEXHOIOMMI UCMONb30BaHUsI PECYPCOB.

MK-8: Cnoco6eH Kk opraHM3auum 1 yrnpaBreHUo MHPPacTPYKTYPON 3KONorm4yeckm 6e3onacHbIX CUCTEM
OYUCTKU BbIGPOCOB, CTOYHbLIX BOA U OOpalleHusi C oTXxogaMmum

3HaTb: OCHOBbl CUCTEMHOrO aHanusa, TEXHOMOMMYEeCcKMe MpPOLEecChl W  PEeXUMbl MPOM3BOACTBA Kak MCTOYHUKM
BO3AENCTBUS Ha OKPYXKaloLLyo cpeay

YMeTb: oueHMBaATbL TEXHOMOMMYECKME N IKOSOrMYeCcKne NocrneacTBusa X03anMCTBEHHON AeATENbHOCTUN Ans opraHumsauunum

BnageTb: HaBblkaMW MNAHUPOBAHUA MEPOMPUATUIA MO CHUXKEHUIO Harpy3kh Ha BOAHbIE OOLEKTbl W CUCTEMbI
KaHanusauuu; Mo oOxpaHe aTrMocdepHoro Bosayxa, B obnacTv obpalleHuss C  OTXod4amu B MPUOPUTETHON
rocrnegosaTensHOCTY

HaBbIKaMW OLIEHKW, KOHTPOMS W MPOTHO3MPOBAHWUA XO3AWCTBEHHOM OEATEeNbHOCTM OpraHu3aLuM Kak WCTOYHMKAa
HeraTMBHOIO BO3AENCTBUA




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA
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Pasgen 1. CuCTeMHbIi aHanmM3 Kak OCHOBa YyMpaBlieHWsi
TEXHOMNOMMYECKUMU MpoLeccamm

Tema 1. Knaccudumkaums TEXHONOMMYECKMX MPOLIECCOB.
Kputepun OLIeHKMN YPOBHS COBEPLLEHCTBOBaHUSA
TEXHONOrM4YecKoro npotecca

BeegeHne. B3anMMOCBA3b 3KOMOMW U MPOMbILLSIEHHON
akonormn.  OCHOBHble  NpobreMbl M HanpaBneHus
pasBUTUS MPOMbILINEHHON 3konorun. O6Wwme npuHUMNbI
aHanuaa XUMUKO-TEXHONOIMYECKUX 7]
ONOTEXHONOIMYECKUX npoueccos MpoMbiLneHHoe
Npon3BOACTBO M OXpaHa OKpyxatowen cpedbl. MNoHaTre n
CYLLHOCTb CUCTEMHOrO aHanuaa. Nepapxus
3HEepPreTU4ECKNX, TEXHOMNOIMMYECKNX W NPUPOLOOXPaHHbIX
cUcTeM. B3anmocBss3b oTAenbHbIX cTyneHemn
nepapxu4eckon CTPYKTypbl C YPOBHEM WCMONb30BaHUS
3HEpPrMM U CbIpbEBbIX  MaTepuanoB. JHepro- u
pecypcocbeperatoLas noacucTeMsl B pamkax
TEXHONOMMYECKOM CUCTEMbI:  CTPYKTypa MNOACUCTEMBI,
aHanua.

Knaccudmkauyus TEXHOMNOIM4YEeCKNX npoLeccos.
OCHOBHblE  TWUMbI TEOPETUYECKUX W  MNPOMBbILLIIEHHBIX
(TexHonornyeckunx) peakTopoB MpuHUKMN nx
MOAENMpPOBaHUS.

MNpumeHeHne  PU3MKO-XUMUYECKUX  3aKOHOMEPHOCTEN
ansa pacyeta Bbixoga 3B B pasnuyHble ¢dasel ¢ yvyeTom
yCnoBuin ero obpasoBaHusA. YpaBHEHUs MaTepuanbHOro
OanaHca W MpUMMEHEHME WX C LENbk COKpalleHus
Bbixoga. OCHOBHble HanpaBfeHUsl COBEpPLUEHCTBOBAHMS
TEXHONOMMYECKMX MPOLECCOB B OTHOLUEHUN COKpaLLEHMS
noTepb CbIpbEBLIX MaTepuarioB W 3Hepruu, BbiIXoda
3arpsI3HAOLWLMX  BELECTB W OTXOAOB;  ONTMMU3ALMSA,
CENEKTUBHOCTD, peuunpKynauus - Kak cnocobsbl
cokpawleHus  (yBenuyenusi) Bbixoga 3B B xumuko-
buonornyecknx TexHonormsax 3B npu  peanusauun
KOHKPETHbIX TEXHOSOTMMMA.

OnTummusaums TEXHONMOMMYEeCKUX MNPOLLECCOB U OOmMbLUNX
cucTem.
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Tema 2. [lpoMblWeHHblE NPoU3BOACTBA. TexHonorng
00pa3oBaHusa ra3oobpasHbiX 3arpAsHSIOWNX BELLECTB U
TBEPAbIX OTXOA0B

OueHka pasnuMyHbIX npoueccoB UM 0B6opyaoBaHWA
XUMUYECKUX M OMOMNOrMyeckux  TEXHOMOrMMA  Kak
WUCTOYHUKOB 3arpsi3HEHWs OKpyXarowen cpefbl U noTepb
3Hepropecypcos. OcHoBHbIE 3B (3arpsizHsaoLLme
BellecTBa), XapaKTepHble ans nNpeanpusTUi
XMMMYECKOTO M BMOTEXHOMOrMYECKOro  NpodoUnen.
YcrnoBus M xumm3aM  obpas3oBaHuMs  BbIOpOCOB B
atMocdepy, CTOYHbIX BOA WM TBeEpAbIX OTXOAOB; WX
XapaKkTepucTuKa.

Cxwuranue TOonnumBea. Knaccudmkaums TOonnumBea.
TunoBble CXeMbl CxuraHus. MexaHu3mbl U TEXHONOoru
obpasoBaHus  3B. Xapaktepuctuka  BbiBpocoB B
aTMocdepy 1 TBepAblX 0TX0A40B. PakTopbl, BNUSAOWME Ha
Bbixoa 3B.

OcHoBHble HanpasneHus COBEpPLLEHCTBOBaHUA
TEXHOMOMMN  CXWUraHWst  TonnuB,  obecnevymBaroLme
cokpauleHne Bbixoda 3B 1 oTXoaoB.

MawwmHocTpoeHue. XapakrepucTtumka OCHOBHbIX
MPOLECCOB W MCMOMNb3yEMbIX ChIPbEBLIX MaTepunanos
(TMTenHOe nNpou3BOACTBO, CBapka, TennoBas peska
MEeTanmnoB, ranbBaHWYeCcKMe onepaumun, JaKoKpaCoYHble
onepauum un Aap.). TexHonorus obpasoBaHus 3B, wux
XapakTepucTumKa, TEXHOmormyeckne cnocobbl
cokpatleHums 3B.

Mpon3BoACTBO LIENNHONO3bl. XapakTepuCcTUka OCHOBHbIX
NnpoLLeccoB UM UCNONb3yeMbIX CbIpbEBbIX MaTepuanos
(Bapka OpEeBeCMHbl, BbiMapka LWENOKOB, OOXMUI M3BECTW,
CKUraHue LLEenoKoB, MOOO4YHbIE NPOAyKTbl M Ap.).
Xapaktepuctuka 3B, TexHonormyeckne cnocobbl KX
coKpaLleHus.

[epeBoobpabaTbiBatoLlee npon3BoACTBa.
XapakTepucTuKa OCHOBHbIX MPOLECCOB W  CbipbeBbIX
MaTepuanoB. XapakTepuctuka BbIOpOCOB B atmocdepy u
OTXOAO0B. TexHOnorm4yeckme cnocodbl X COKpaLLEHMS.
MpousBoacTBO  cTpouTenbHbIX  MaTepuanos. Ob6wwme
CBEeOEeHUs O TEexHonorMm npou3BOACTBA  LEMEHTa,
acdanbta 1 gpyrux martepuanos. Meponpuatns no wmx
COKpaLLleHMI0 HeraTMBHOrO BO3OENCTBUSI HA OKPY>KatoLLyto
cpeny.

BruoTexHonormyeckne npeanpusiTus No  NpPOU3BOACTBY:
cnupTta, MuBa, QJPOXOKEW, BUTAaMWMHOB, aHTUOWOTMKOB,
BAB. OcHoBHble 3B, xapakTepHble Onsi NpeanpuaTumn
XUMUYECKOT0 U BUOTEXHONOIMYECKOTO npodunen.
YecnoBuss ©M xumMm3aMm  0oOpas3oBaHus  BbIOpOCOB B
aTMocgepy, CTOYHbIX BOO W TBEpPObIX OTXOAOB; WX
XapakTepucTunka

Paszgen 2. Wcnonb3oBaHue BoOAbl B TEXHOMOMMYECKUX
npoueccax, O6pESOBaHI/Ie CTO4YHbIX BOO W Tpe6OBaHI/|FI K
obecneyeHnto  aKomormdeckon 6e3onacHOCT  BOAHbIX
3KoCcunctem
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Tema 3. Cuctembl BOgoOOeCneYeHUss MNPOMbILLFIEHHbIX
npeanpuaTui. TpeboBaHusi 6esonacHocTn npu
aKcnnyaTaumn BOOOOYUCTHBLIX COOPYXEHWUI

VcTouHMKkn BOAbI AN MPOMBILWNEHHbIX NPeanpuUaTUii.
Hopwmbl BogonoTpebnexHus n BogooTtBeaeHusi. Karteropuu
HasHaveHus Boabl M TpeboBaHuMa Kk 3aTum Bogam. Bopaa,
Kak Cbipbe Ansi TeXHONorvyecknx npoueccoB. Cuctembl
BogoobecneyeHns 1 BOOOOTBEAEHWUS NPeanpUsTUn.
Kputepun  aphekTMBHOCTM  MCNOMb30BaHWUSA  BOAHbIX
pecypcos. OcnoxHeHus, BO3HMKaoLwue npu
ncrnonb3oBaHuy Boabl B obopoTe un 6opbba ¢ HUMK. Buapl
CTOYHbIX BOA4, O0OpasylWMXCs Ha  MPOMBILLNIEHHbIX
npeanpuatnax. Cuctembl W CXeMbl  KaHanu3oBaHWS.
Buabl OYMCTHBLIX COOPYXEHWA CTOYHbIX BOA: JOKamnbHbIE,
LeHTpanM3oBaHHbIe, ropofckume. TpeboBaHus K
GesonacHoM  aKcnfyaTauuM  OYUCTHBIX  COOPYXKEHWN,
TpeboBaHMA K CTOYHbIM Bogam npu cbpoce B BOAHblE
0OBbeKTbl U FOPOACKYI0 KaHanM3auuio

Tema 4. HOT " CUCTEMBbI paumoHansHoro
BOAOMONb30BAHNA MPOMbILUNIEHHbBIX NPEeaNpUSTUNR.
LlenntonosHble npeanpuaTusa, nNpov3BOACTBa [LpPEBECHOM

Macchl, nponsBoacTea oymaru n KapToHa.
XapakTtepuctmka OpeBeCUHbl, Kak WMCTOYHWKa COpPOCOB U
BTOPUYHOIO CbIpbS. MoTpebneHune BOAbI B

TEXHONOMM4Yecknx mnpoLeccax, WMCTOYHUKN 0OpasoBaHUsS
CTOYHbIX Bofd. OCHOBHble HanpasneHust pas3paboTku
NMEepPCneKkTUBHbLIX  TEXHOMOMMIA,  NPUHUMNLI  «3eneHomn
XUMUNY, TEXHOSIOIMYECKNE HOPMATMBbLI, MEpPONpUATUS Mo
COKpallleHMsi  noTpebneHnss  BoAbl, KonuMyectBa MU
3arpsi3HEHHOCTN CTOYHbIX BoA. [Mpyvmepbl NpennpuaTun,
paboTalWwmx C MakCMMarbHO 3aMKHYTbIMW CUCTEMaMu
BOJOCHabeHus.

HepeBoobpabaTtbiBatowime nNpeanpusTUS.
XapaKkTepucTuKa OCHOBHbIX MPOLIECCOB, peanu3yembix C
Mcrnonb3oBaHMEM BoOAbl B NECOMMUIIbHBLIX MPOM3BOACTBAX,
npousBoacTBax daHepbl, CNOUCTbIX NracTUKoOB,
[pPEeBECHO-BONMOKHUCTbLIX NnT. Hopmatusebl
BogonoTpebneHms M BOAOOTBEOEHUS, MYTU UX CHUKEHUS
0cobeHHOoCTH dopmMUpoBaHUS TEXHONOMMYEeCcKnX
pernameHToB. 3arpsi3HEHHOCTb CTOYHbIX BOA,.
TennoaHepreTuyeckme npoussoacTea. [logrotoBka u
ncnonb3oBaHme Boabl Ha TOC M B KoTenbHbIX. [MOTOKK
CTOYHbIX BOA, obpasywuwmecs B MNPOM3BOACTBE Mpu
CKuraHum masyta, yms. [yTn CHWKeHWUst 3arpsisHEHHOCTU
CTOYHbIX BOA, WX MOBTOPHOE Wcnonb3oBaHue. Manbie
0O BEKTBI AHEPreTUKN.

MalumHocTpouTenbHble NpeanpuaTus.  XapakTepucTuka
OCHOBHbIX TEXHONOMYECKNX MNPOLIECCOB, WUCMOMb3YHOLLNX
Bony. TpeboBaHWsi K BoAe, CO3OaHME 3aMKHYTbIX CUCTEM
Npon3BOACTBEHHOIO BoAOCHabXeHUss. OCHOBHblE MOTOKU
CTOYHbIX BOA, UX XapaKTepPUCTUKM.
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Tema 5. T[lacnoptMsauusi NPOMBILLIIEHHbIX OOBEKTOB,
CUCTEMbI yYeTa M BO3OENCTBUSI HA OKPYXKALOLLYH0 cpeay
OKOMorMyeckMn nacnopt TeppuTopun, IKONOTUYECKUMN,
3HEpreTM4ecknin U caTUTapHbI NacnopT NPOMbILLMEHHBbIX
o6bekToB. KarteropvpoBaHue MNPOMbILUNIEHHBIX OOBHEKTOB
Mo CTeMeHu BO3OEWCTBMSA Ha OKpPYXalolyl cpeay.
Oeknapaums BO3eNCTBUS n  ocobeHHOCT  ee
dopMnpoBaHMSI.

OOLLecTBEHHbIN KOHTPOSb B 06facT  NPOMBbILLFIEHHON
6e3onacHocTh Ha 4O6poBONbHONM OocHOBE (283-D3).

Pasgen 3. MeToabl O4MCTKM U pekynepauun BblBpOCOB U
cbpocoB, TEXHOMOIMM MO YTUMU3auuW MPOMBbILLNIEHHbIX
0TX040B U obpaboTke ocagkoB

10

Tema 6. MeTogbl OUMCTKM U pekynepaumyn BbiOPOCOB B
aTMmocdepy

Knaccudmkaumsa MeTogoB OYUCTKM U 06e3BpexmBaHuSA
BolbpocoB B atmocepy. O6nactb uX nNpUMEHeHus,
CXeMbl W MpPUHUMUMBLI  paboTbl COBPEMEHHbLIX Mblfle-
rasoouUCTHLIX annapaTos.

OCHOBbI ~ TEXHOMOMMU  OQYUCTKM UK 00e3BpexnBaHus
BbIOpOCOB OT napoB ¥ ras3oB. OCHOBbI TexXHoOMoOrmu
OYNCTKN BbIOPOCOB OT XMAKUX W TBEPAbIX a3pO30Sen.
Obnactm uX nNpPUMEHEHUss Ha OMOTEXHONOIMMYECKUX WU
XVMUKO-TEXHOMOMMYECKNX npeanpuaTUsix. TexHuko-
3KOHOMMYeckne nokasatenu. OCOBEHHOCTM CXeM OYMCTKM
n obesBpexunBaHMs BbIOPOCOB, NpeayCMaTpUBAOLLNX
pekynepauuio nnum ytunusaumo 3B unu npogyktoB Ha mx

OCHoBeE. Haunyuwwue [OCTYMNHblE 3Hepro- "
pecypcocbeperatoyye TEXHOIOMU OYNCTKU "
06e3BpexuBaHus BbIGPOCOB: oT peakTopoB
AenurHupukaumMn  pacTUTENBHOTO  Cbipbsl; B CUCTeMax
pereHepauum XMMUKaTOB; PEKTUDUKALMOHHBIX
YCTaHOBOK; chepmeHTaTopoB; WHOKYNSITOPOB;
APOXOKEPACTUTENBHbBIX annapaTos; CYLLMIOK;

dunbTpoBanLHOro obopyaoBaHns n ap.

JTabopaTopHble 3aHATUS:

1. KoHTponb 3a cobntogeHMeM HOPMaTUBOB MNpeAenbHO
gonyctumbix Bblibpocos ([10B) 3arpsasHaowmx BewecTs B
aTmocgepy.

2. VicnbiTaHue nbineynasnuearoLwent yCTaHOBKW.

17

15

no




Tema 7. Ouuctka cTO4HbIX Bog. O6paboTka ocagkoB
CTOYHbIX BOg

Knaccudumkaums  MeTogoB  OYUCTKM  MPUPOAHBIX U
CTOYHbIX BOA, M 06nacTv nx npumeHeHust. CxemMbl O4NCTKM
npupoaHbix Bogd. CXeMbl OYUCTKM Ha JOKamnbHbIX U
00LLe3aBOACKMX OYUCTHBIX COOPYXEHUSIX B 3aBUCUMOCTM
OT TpeboBaHui, NpeabaABNseMblX NPy BO3BpaTe BoAbl Ha
MOBTOPHOE MCMONb3oBaHWe, cOpoce B BOAHLIN OOBLEKT
WNM  rOpoacKkyl kKaHanusauuio. Pasbop npuvmeHeHus
Pa3fUYHbIX CXEM OYMCTKA, OYMCTHBIX COOPYXEHUA U
obopygoBaHnst  Onis CTOYHbIX  BOO —~— MPOU3BOACTB,
pacCMOTPEHHLIX B TeMe 4.

Knaccudukaums ocagkoB CTOYHbIX BOA, nx
xapaktepuctukn. OcHoBHblE CTagum o6paboTkM OCagKoB,
B 3aBMCMMOCTM OT WUX cocTaBa W TpeboBaHuWMH,
TpebosaHun, npeabsBnaemMbIxX npu yTunmnsaumm,
3axopoHeHun.  CxuraHme  ocagkoB. Pasbop  cxem
06paboTKM 0CcagKoB CTOYHbLIX BOA Pa3HbIX NMPOM3BOACTB.
JTaGopatopHble 3aHATUS:

3 Onpepgenenve onTMMarbHbIX YCIOBUI KOoarynmpoBaHust
NPV OYMCTKE NPOU3BOLACTBEHHbBIX CTOYHbIX BOA.
4.0npepgenexHue coaepaHus aKTMBHOTO xnopa,
onpeaeneHne XnopoemMKoCTh BOAbI.

10

Tema 8. TexHonorvs yTunu3aumm NPOMbILLNIEHHbIX
0TX040B

Knaccudmkaumss npombllneHHbIX  oTxodoB.  Kputepun
BbibOpa pauMoHarnbHoro cnocoba yTunu3aumMm OTXOAOB.
TpeboBaHMs K 0TX04aM, Kak K CbIpbeBbIM MaTepuanam.
YTunusaums KPYNHOTOHHaXHbIX ~ TBEPAbIX  OTXOAOB
3HEPreTUKM, MaLLUMHOCTPOEHMUSI. XNMUYECKMX "
HedpTeEXMMNYECKIMX Npon3BOACTB, XNOKNX "
rasoobpasHbiX OTXOAO0B.

Hauny4ywmne pocTtynHble 3Hepro- u pecypcocbeperarowme
TeXHonormm obpalleHus € OoTXo4amu: NPeanpuaTUin no
XMMUYEecKon  nepepaboTke  pacTUTENbHOMO  CbIpbS;
KyboBbIMM OCTaTKkamMy  PEeKTUUKALMOHHBIX  YCTaHOBOK;
oTpaboTaHHbIMU GunbTpyoLLUMM Marepuanamu,
ancopbeHTamu " WMOHUTaMW, YNOBIEHHbLIMU
B3BELLUEHHbIMX  BewecTBaMM U WamMamn  nbine-
ra3o04nCTHbIX " BOAOOUUCTHBIX YCTaHOBOK;
oTpaboTaHHbIMU MaTOYHbIMU pacTBoOpamu;
0TpaboTaHHbIMU MULIENUSIMA, OTXO4aMU LLPOTa.

Utoro B cemecTpe (Ha kypce ans 3A0)

34 17 34

95

KoHcynbTaumm n npoMexxyTodHasi attectaums (Ok3ameH,
KypcoBas paboTa)

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

87,5

128,5

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Llenn n 3apaum KypcoBon paboTtbl (NpoekTa): 3akpenuTb 3HaHWsi CTYAEHTOB N0 (hOPMUPOBAHUIO
NPON3BOACTBEHHbIX NpoueccoB ¢ ydeToMm HOT, TpeboBaHWIA 3KONMOMMYECKMX OrpaHNYEHUIA U MPOMbILLSIEHHON
6e3onacHOCTM Ha CTauu NPOEKTUPOBaHWS U NocneayoLern aKkcnnyataunum obbekTOB XO3MCTBEHHON OeaTeNbHOCTU

Pa3nMYHOrO YPOBHS BO3AEWCTBUSI HAa OKpY»KatoLLyto cpeay.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): MoxeT onpenenaTbcsi BO3MOXHbIMU BUaaMu TpyaooBOW

0eATeNIbHOCTb U NPakTM4eCKMMn nHTepecamum CtyaeHTa npun ocBoeHme ancumnniinHbl.

MepeyeHb TEM KypcoBbIX paboT:

1) YcnoBusi 00pa3oBaHus, XapakTepucTika 1 CoKpalleHne BbIBpOCOB OT MHAYKLMOHHOW NeYu.
2) Ycnosusa 06pa3oBaHus, XxapakTepucTMka U COKpalleHne BbIBPOCOB OT 3MEKTPOLAYrOBOM MeYn.
3) YcnoBus oOpa3oBaHusi, XapakTepUCTUKa U COoKpalleHne BbIBPOCOB OT y4yacTka Npov3BOACTBA

OPMOBOYHbIX CMECEMN.




4) Ycnosus 00pa3oBaHusl, XxapakTepUCTMKa U COKpaLlleHMe BbIDPOCOB OT yvacTka TpaBreHuUs

5) Ycnosusa obpasoBaHusi, XxapakTepucTka 1 cokpalleHne BbIbpoCoB OT yyacTka XpOMUPOBaHMSI..

6) Ycnosusa obpa3oBaHud, xapakTepucTika 1 CoKpalleHne BbIBPOCOB OT OKUCHUTENbHOW YCTaHOBKM.

7) YcnoBus oOpa3oBaHusi, XxapakTepUCTKa M COKpallleHne BbIBPOCOB OT COAOpEereHepaLuoHHOro
KoTrnoarperarTa..

8) Ycnosua obpasoBaHus, XxapakTepucTka 1 cokpalleHne BbibpoCcoB OT M3BecTepereHepaLMoHHON neyu.

9) YcnoBus 00pa3oBaHusi, XapakTepUCTUKa U COKpaLlleHne BbIOPOCOB OT HAHECEHWST NTAKOKPACOYHbIX
MaTepuanoB (C MPUMEHEHUEM OPraHUYECKMX pacTBOpUTENEN).

10) Ycnosusa 06pa3oBaHus, XxapakTepucTka U CoKpalleHne BbIBPOCOB OT HAHECEHNSA NOPOLLKOBbIX
NaKoKpaco4HbIX MaTepuaros.

11) YcnoBus obpa3oBaHusi, XapakTepUCTKa 1 COKpalleHne BbIBpOCOB OT nNpoLiecca CyLUKU
NaKOKpPaCOUHbIX MOKPbITUNA.

12) Ycnosusa o6pa3oBaHud, xapakTepucTMka U CoKpalleHne BbIBPOCOB OT MHBEPTOPOB.

13) YcnoBus 0Opa3oBaHusi, XapakTepUCTUKa U COKpaLLeHNe BbIBPOCOB OT KOKCOXMMUYECKOro
npou3BoacTBa

14) Ycnosus 06pa3oBaHus, XxapakTepucTka U CoKpallleHne BbIBpOCOB OT npouecca gecynbdypusaunm
TOoNnMBa.

15) YcnoBus oOpa3oBaHusi, XxapakTepUCTUKa U COKpallleHne BbIGPOCOB OT NPOM3BOACTBA AaHTUOMOTUKOB.

16) Ycnosusa obpasoBaHusi, xapakTepucTnka 1 CoKpallleHne CTOKOB AN1S NPeanpusiTust No Npou3BOACTBY
uemeHTa mapku A-400 no «MOKpomMy» cnocoby C BpallaloWMMUCA NevamMu U XXene3obeTOHHbIX U3genui.

17) YcnoBus 0Opa3oBaHusi, XapakTepUCTKa U COKpaLLleHNe CTOKOB AN 3aBoja No BbipaboTke
cunukatHoro 6eToHa 1 CMIIMKaTHOro Kupnuya.

18) Ycnosusa obpasoBaHusi, XapakTepucTuka 1 CoKkpalleHne CTOKOB AN NpeanpusTis Mo NPOU3BOACTBY
HebeneHom cynbUTHOM LEenmnonosbl.

19) YcnoBus oOpa3oBaHusi, XxapakTepUCTUKA U COKpaLLleHNe CTOKOB A11S NPeaAnpusiTusi No NPOU3BOACTBY
©eneHon cynbgaTHON Lenntono3ssbl U3 IMCTBEHHLIX NOPO4 APEBECUHBI.

20) Ycnosua obpasoBaHust, XxapakTepucTnka 1 cokpalleHne CTOKOB AS1S NPeanpusTs No Npou3BOACTBY
cynbaTtHol uenntono3ssbl (HebeneHon) n3 XBOMHbLIX NOPOS APEBECUHBI.

21) YcnoBusi 00pa3oBaHus, XxapakTepUCTMKa U COKpaLLleHMe CTOKOB Ans 3aBoAa MO W3rOTOBMIEHMIO
NeyYHo-KaMUHHOIO Knpnuya.

22) Ycnoeus ob6pa3oBaHus, XxapakTepuUcTMKa M COKpalleHne CTOKOB AN MonokonepepabaTbiBatoLLEro
KoMbuHaTa, nepepabaTtbiBaloLLEro LenbHOe MOIOKO.

23) YcnoBusa obpasoBaHusi, XxapakTepucTka 1 CoKpallleHne CTOKOB ANs NpeanpusiTUsi, BKIOYaloLWero: Lex

no nNpoussBoAcTBy GOYKOBOro MMBA; Liex Nno NpoussBoAcTBy 6GaHOYHOro NMBa; aBTOTPAHCMOPTHOE MpeanpuaTUe rpy3oBoro
TpaHcnopTa; TOU Ha xugkom Tonnuse.

24) YcnoBusi 00pa3oBaHus, XxapakTepUCTMKa U COKpaLLleHMe CTOKOB ANS XMMUYECKOro 3aBoga no
NPOM3BOACTBY 3MNOKCUOHBIX CMOJI.

25) Ycnoeus ob6pa3oBaHusl, XxapakTepUCTMKa M COKpaLleHne CTOKOB AN manoro pbiboobpabaTbiBatoLlero
CTaUMOHAPHOrO NPEANPUSATUS MO NPOU3BOACTBY PbIGHBIX KOHCEPBOB M3 CBEXEr0 U U3 MOPOXEHHOIO Chipbs

26) YcnoBus 00pa3oBaHus, XxapakTepUCTMKa U COKpaLLleHMe CTOKOB ANs KOXXEBEHHO-00YBHOro
npeanpuaTUa No NPOU3BOACTBY MSTKON KOXM, XKECTKMX KOX M UCKYCCTBEHHOM KOXWM Ha TPUKOTAXKHOW N TKaHEBOW OCHOBE.

27) O6GocHoBaHVe Aeknapauumn no SMUCCUN 3arps3HAOLLUX BELLECTB Mpu nepepaboTke aBTOMOOMIbHbIX
LWMH

28) O6ocHoBaHVe aeknapaumm No 3aMUCCUN  3arpsAHSAIOLLMX BELLECTB MpU MPOU3BOLCTBE

BOAO3MYIbCUOHHbIX Kpacok Mmapku BO-AK-111

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPEeACTaBMNEeHNIO0 pe3yNbTaToOB KypCOBOW paboThl (NpoekTa):

Pabota BbINOMHAETCA MHOUBMOYANbHO MO OAHOMY W3 MpPEnJIOKEHHbIX MpenoJaBaTeneM BapUaHTOB UMK
BbIOPAaHHOMY CTYAEHTOM CaMOCTOSITENBbHO C NpOBeAeHNeM NyGnuyHo 3allmTel B rpynne.

PesynbTathl NpeacTtaBnAlTca B BUAE NOACHUMTENbHOM 3anuckun, o6bemom 20-30 cTp., (wpudTt 14, nutepsan 1,5),

cogepxallen cnegywowme obasaTernbHble 3NIEMEHTbI:

Llenb 1 3agauun kypcoBor paboThl

XapakTepucTtrka obbekta NPoeKTUpPOBaHMUS

XapakTepucTrka npuMeHsieMbIX MeTOAMK pacyeTa (OLEeHKM)

0630op uccrnenosaHuii (pa3paboTok) No Teme paboThbl

O6ocHOBaHME NPUHSITBLIX PeLUeHni

PacueTbl

BbiBoabl

paduyeckme matepuarnsi.

MaTepunan rotoBuTCca C WcCnonb3oBaHMeM crnpaBoyHukoB HOT Kak BepTuKanbHbIX MO OTpacnsM, Tak WU
rOPU30OHTanbHbIX, C UCMOMb30BaHNEM TEXHUYECKOW NUTepaTtypbl, SNEKTPOHHbIX UCTOYHUKOB M CNPaBOYHbIX cucTem. [lpu
pa3paboTke npunoxeHunst No BogoobecneveHnto HeobXxoaAMMO BOCMONbL30BATLCA TUMOBLIMW Tabnvuamu AN COCTaBeHus
©anaHcoBbIX pacyeToB.

5. ONTUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB
OBYYEHUA



5.1 NokasaTtenu oueHNnBaHuA

Koo komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 0by4eHNs

MK-1

[eMoHCTpupyeT 3HaHWe OCHOBHbIX TEXHOMOMMIA, anmnapaTtoB W  COOPYXEHWN,
HanpaBfeHHbIX HA CHMXXEHWE aHTPOMOreHHOro BO3AENCTBUS Ha OKPYXaKoLLYH cCpeay;
OTEYECTBEHHbIX U 3apybexHbix cTaHgaptoB u UTC B obnactu Haunyywmx
[OCTUrHYThIX TexHonorni (HOT) n pecypcocbepexeHus.

CnocobeH BbiOMpaTb M 0BOCHOBLIBaTb MEPOMPUATUS MO COKpaLLEHUO cOpPocoB U
BbIOPOCOB  3arpA3HSIIOLLMX  KOMMOHEHTOB B OKPYXalLlyl cpegy Ha OCHOBe
MPUHLMNOB PECYPCO- U SHEProCOEPEKEHNS.

MNK-8

[eMoHCTpupyeT  3HaHMe OCHOB
H6anaHcoBbIX pac4eToB
npeanpuaTun.

OLUEHUTb TeXHonorn4yeckmne n
OeATenbHOCTU.

pa3paboTkn
OCHOBHbIX MaTepuasbHbIX MOTOKOB Ha MNPOMbILLIIEHHOM

CnocoBeH oueHWTb ¥ NpoaHanM3npoBaTb TEXHOMOMMYeckne MPOLECChl WM PEXMUMbI
paboTbl NPeAnpUATUA Kak UCTOYHMKM BO3OENCTBUS Ha OKpYXKalolylo cpeay, a Takke
3Konormyeckme

[leMOHCTpMpYeT HaBbIKM MIAHUPOBAHWS MEPONPUATUIA MO CHUXKEHMIO HarpyskM Ha
BOAHble OBBEKTbl M CUCTEMbI KaHanusauuu;, Mo oxpaHe aTMocdepHoro Bo3ayxa, B
o6nact o6pallieHns ¢ 0TXo4amu B NPUOPUTETHON NOCrefoBaTeNbHOCTY.

nacnoptu3aumm OOGBLEKTOB U

NOCNeacTBUA  XO3SAMCTBEHHOMN

5.2 Cucrtema 1 KpuTepum oueHMBaHUS

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MNMucbmeHHasn paboTa

5 (oTnmn4yHO)

OO6ywatowmncs naet NOJHbIN,
ncyepnbiBalOWUN  OTBET, MOKa3sblBaoLLMi
BCECTOPOHHEe U rnybokoe  3HaHWe

OCHOBHbIX 3aKOHOMepHocTeld B obnacTu
n3y4aemMomn TemaTuKku.

TBopyeckMrn  nogxodq W NPUMEHeHue
apyamumm B M3MNoXXeHUN y4ebHoro
mMartepuana.

Kypcosas paboTa.

[MonHoe W pa3HOCTOPOHHEEe paccMOTpeHune
BOMNPOCOB, cBuUAeTenbCTBYOLLEe 0
3HaAUMTENbLHOM caMocTosiTenbHOM pabote cC
NCTOYHUKaMMN. KayectBo uncnonHeHna Bcex
3NeMeHTOB paboTbl COOTBETCTBYET
TpeboBaHuAM, copepxaHue NOMHOCTbLIO
COOTBETCTBYET 3apaHuio. OaHbl
ncyepnbiBawowme BbIBOAbI U NMOJIHblE OTBETHI
Ha NoCTaBreHHble BOMNPOCHI. PaboTta

npeacrtaBrieHa K 3aluTte B Tpe6yeMble CPOKK

4 (xopoLuo)

OOyuvarowmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHMN  3aKOHOMEPHOCTEN B
obnactu n3yyaemon TemaTuKu,
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHusix; ycBowus OCHOBHY0
nuTepatypy; [OOMyCKaeT He3HauYUTernbHble
owmnbkn npu  OTBETax Ha  BOMPOCHI
3K3aMeHaLMOHHOIro ouneta 7]
JOMNONHUTENbHbIE BOMPOCHI
npenopaearens

KypcoBasi pabGoTa BbiNonHeEHa B COOTBETCTBUU
c 3afaHvem. WmetoTcs oTAEenbHbIE
HecylleCcTBEHHble owunbkn B paboTe unu B
OTBETax Ha MOCTaBMEHHble nNpu  3awuTe
BOMPOCHI, MOIYT UMETb MECTO OTCTYNSIEHUs OT
npaeun odopmMmieHnst paboTbl UMM HapyLleHbI
CPOKM NpeaocTaBneHnst paboTsl K 3almTe

3 (yooBneTBOpUTENbHO)

OObyyvatowmics rnokasbiBaeT 3HaHuS
yyebHoro wmaTtepvana B MWHMManbHOM
obbeme, 6e3 yrnybneHuss B M3yyaeMbliii
mMartepwuan; 3HaKOM c OCHOBHOWM
nuTtepaTypol; AOMycKaeT CyLeCTBEHHbIE
OoLIMOKK B OTBETE Ha 3K3aMeHe

3apaHne  BbIMOMHEHO  MOMHOCTBIO, HO B
KypCoBOW pabote ecTb oTAernbHbIE
CYyLLECTBEHHbIE oLUMOKMH, NPUCYTCTBYIOT
HETOYHOCTU B oTBETaX, Ka4yecTBO
npeacrtaeneHus paboTtbl HU3koe, nNnMbo paboTa
npegcraBreHa c onosgaHuem.

2
(HeynoBneTBOPUTENBHO)

Ob6yuatoLminca He
MOCTaBMEHHbIX BONPOCOB;
MIOXO  OPUEHTMPYeTCST B OCHOBHbIX
MOHATMAX U ONPEAENEeHnsiX; MroXo 3HAKOM
C OCHOBHOW NuTepaTypoun; AonyckaeT npu
OTBETE€ Ha 9K3aMeHe CyLleCTBEHHble
OLWMOBKN N HE MOXET YCTPaHWUTb MX Oaxe
nof pyKOBOACTBOM MpenofaBaTens.
MonbiTka  CMAMCbIBaHWS, MCNONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU nonb30BaHWEe MOACKA3KoW Apyroro
yeroBeka.

NnoOHNMaeT

OtcyTcTBUE OfjHOro unm HECKOIbKUX
006s3aTenbHbIX 3MEMEHTOB 3aJaHuUsA KypCOBOM
pabotbl, nMBO  MHOroYMCneHHble  rpyodble
ownbkn B paboTte, rpyboe HapylLleHue npasun
ohOpMIMEHNsT UM  CPOKOB  MpeacTaBleHuUs
paboThbl.

MpeacraBnenne 4Yyxon paboTbl, nnarvat, nnbo
OTKa3 OT NpeAcTaBneHns padoThbl




5.3 TunoBbIe KOHTPOIbHbIE 3aAaHUs U/UIN UHbIe MaTepuanbl, UCNONb3yeMble AN OLleHKU pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Cewmectp 7

1 MatepuanbHbiin 6anaHc 06pasoBaHUsA 3arpA3HAIOLLMX BELLECTB.

2 OHepreTuyecknmn 6anaHc obpaszoBaHMsA 3arpA3HAIOLLMX BELLECTB.

3 CuctemHbIi nogxoa B npomakonorun. OueHka ypoBHSA pecypcocbepexenus. MNokasatens M3T.

4 O6pasoBaHVe OKCUAO0B Cepbl NPU CXKUraHUU TONNUB.

5 O6pasoBaHVe OKCUAOB yrnepoaa, yrneBo4opoaoB U B3BELLEHHbIX BELLECTB NPU CXKXUraHuu TONnme.

6 XapakTepucTuka BbIGpOCOB Nna3MeHHO-pe3aTernbHbIX MaLluH.

7 XapakTtepucTiKka BbIGpOCOB ranbBaHUYeCKOro Npou3BoACcTBa.

8 O6pa3soBaHune BbIGPOCOB OT hepmeHTaTopa.

9 OGpa3soBaHne OKCMAOB a30Ta NpU CXKUraHUN TOMNUB.

10 O6pasoBaHVe 1 xapaKTepucTiKa BeiIBPOCOB OT NTAKOKPAcO4HOro obopyLoBaHWMS.

11 CokpalleHure BbIGpOCOB OKCUAOB a30Ta Npu CKUraHUmM Tonnve (MEeTOL PeLMPKYNALMM ObIMOBbBIX ra3oB).

12 WNepapxusa MTC. MNpuHumMnbl BogoobecnevYeHns 1 KaHanM3oBaHWs NPOMbILLIIEHHBIX OO BLEKTOB.

13 HasHaueHue Boabl B MPON3BOACTBEHHbIX NPOLIeccax. CTO4YHbIE BOAbI MPOMbILLIIEHHBIX NPEaNPUATUA U BUObI
OYUCTHBIX COOPY>KEHUI NS 3TUX NOTOKOB.

14 Chbipbe Ons TEXHONOrMYECKNX NPoLLEeccoB 1 TpeboBaHMS K HEMY C 9KOMOMMUYECKON TOUKN 3PEHUSI.

15 XapakTtepucTika npoaykta n oopmMa yyeta Bogbl B HEM Mpu cocTaBneHun 6anaHca BogonotpedneHust.

16 MpurHUMNbI «3eneHon XnMmmnmn» npu nepepaboTke ChipbS.

17 MpuHUMN cocTaBneHus 6anaHCcoBbIX CXEM BOAOMOTPeONeHNs n BoAOOTBEAEHNS (HA MpUMepe O4HOro 13
npoun3BoACTB).

18 TpeboBaHusa K BOAe ANdA nocregoBaTenbHOro 1 060poTHOrO BoAgoobecneyeHns TEXHONOrMYecKoro npotecca.

19 McTouHukm obpasoBaHms 1 3arpAa3HEHHOCTb CTOYHbIX BOA Npw nepepaboTke BOMOKHUCTOIO NEPBUYHOIO U
BTOPWYHOTO ChbIpbS.

20 Mpobnembl 060pOTHOro BOAOCHabXeHMA NpeanpuaTUiA.

21 O6pasoBaHMe CTOYHbIX BOA B TEMNSIO3HEPTETUYECKNX MPON3BOACTBAX, MX 3arpsi3HEHHOCTL M CMNOCOOLI OYNCTKU.

29 NcTouHukm obpasoBaHms 1 3arpsi3HEHHOCTb CTOYHbIX BOA NPOU3BOACTB APEBECHbIX KIEEBbIX MaTepmarnos U1
MebenbHbBIX NPOM3BOACTB, BO3MOXHbIE CXEMbl OUUCTKM STUX MOTOKOB.

23 NcTouHukm obpasoBaHms 1 3arpsA3HEHHOCTb CTOYHbBIX BOJ B MPOU3BOACTBE LIENION03bl (CynbgaTHbIN 1

CynbUTHBIN cnocobbl).

24 JlokanbHasa oumcTka CTOYHbIX BO4 npoussoacTtea nonydabpukartos (AL, XTMM, BOM).

25 JlokanbHasa o4McTka CTOYHbIX BOA KApPTOHHO-OYMaXKHbIX MPOM3BOACTB.

26 LleHTpanu3oBaHHasi 04UCTKA CTOYHbIX BOA, CYSIbPUTHOW Lenonosbl.

27 LleHTpanuaoBaHHasi 0MMCTKa CTOYHbBIX BOA NPOU3BOACTBA CyrbdaTHON LEennionossl.

28 CxeMa [OOYNCTKM LLENOKOCOAEPKALUMX CTOYHbIX BOA.

29 NcToYHMKM 06pa3OBaHI/IF| CTO4HbIX BOA, 3arpA3HeHHbIX B3BELLEHHbIMWX BeLLleCTBaMn U He(bTeI'IpOJJ,YKTaMI/I Ha
MaLUMHOCTPOUTENBbHbIX NPpeanpuaTnAX.

30 Buapl nacnopTusaunun NPOMbILLIIEHHBLIX NPEANPUATAA N NX Ha3Ha4vyeHue.

31 OKOMOrMYecknin NacnopT U ero PYHKLUMK B yNpaBneHUn NpUpoaHO-TEXHUYECKUMU CUCTEMAMM.

32 lanbBaHWYecKkMe NPOU3BOACTBA MALLUMHOCTPOUTESNBbHBLIX NpeanpusaTnii. OGpa3oBaHne CTOYHbIX BOA B 3TUX
npounsBoacTBax.

33 Cxema agcopbLMOHHOM YCTaHOBKM OYUCTKM BIBPOCOB C 06e3BpeXMBaHNEM YINOBIEHHbLIX BELLECTB.

Cxema YCTaHOBKU KaTallMTUYECKOro 4OXUraHmaA Bbl6pOCOB C HU3KUMUN KOHLEHTpaunaMmn 3arpA3HALWNX

34
BeLLEeCTB.

35 CokpalleHune BbIGpPOCOB OKCMO0B a30Ta Npu CKUraHum TONNuB (OBYXCTaAMNHOE CXUTaHue).

36 CokpalleHure BbIBPOCOB OKCUAOB Cepbl MPU CXUraHUM TOMIUB.

37 Tunoasi cxema abCopOLMOHHON OYNCTKUN BbIOPOCOB.

38 Cxema abcopbLMOHHOM YCTAHOBKU OYUCTKM BbIBPOCOB C MPUMEHEHNEM TEXHOMNOMMYECKNX PACTBOPOB B
KayecTBe abcopbeHTa.

39 CxeMa agcopOLMOHHOM YCTaHOBKM OYUCTKM BbIOPOCOB C pekyrnepaumen yrnoBneHHbIX BELLECTB.

40 OuncTka CTOYHLIX BOA ranbBaHNYECKMX npon3BoACTB. OcCHOBHbIE CrnocoObl, UX OYUCTKU: npenMyLiecrtea u
HeOOoCTaTKu.

41 HAOT aonsa noeblweHNsa 3HeprodadEKTUBHOCTM NPOMBbILLIIEHHBIX OO BEKTOB.

42 XapakTtepucTiKa 30M0LNaKoBbIX MaTepuanos (obpa3oBaHue, cOCTaB, CBOMNCTBA).




43 HOT no o6paboTke 0cagkoB CTOMHbLIX BOA,.

44 ObpaboTka ocagkoB CTOYHbIX BoA LIBIT. MepcnekTnBHble TEXHOMOMMU.

45 OcCHOBHbIE NPMHLUMMbI pa3geneHnsa oTXo40B.

46 Knaccudukaumsa otxogoB. OCHOBHbIE HanpaBneHUs co3naHus pecypcocoeperatowmnx TEXHOOMMNM.

47 Ytunmsauusa OTP.

48 YTunusaums razoobpasHbIX OTXOA0B.

49 OcHoBHblE HanpaeneHnsa yTunmsaumn 30J510lLNaKoBbIX MaTtepunarnoB U Nnoka3aTenn nx Ka4ecrtea.

50 |YTunusauus pacTUTeNbHOrO Chipbsi.

5.3.2 TunoBbIe TeCcTOBLIE 3a4aHuUA

He npegycmoTpeHsbl.
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHUA (3ag4a4umn, Kencbl)

1. OueHUTb OOoM0 MUCNonb3oBaHus BoAdbl B 06opoTe Ha npeanpusatun u Kuc, ecnm no nokasaHusiM CHETYMKM Ha
Bxoge pacxong Qex 3,8 m3 /cyT, Ha Bbixoge 2,5 m3/cyT, ¢ cbipbeMm He 6one 0,5 m3/cyT, nogkniYeHHast MOLLHOCTb
060pOTHOM cMcTeMbl cocTaBnsaeT 15m3/cyT.

2. PaccuntanTe BkNnag MapkepHoro BewlectBa B Buae BaHunnHa C8HB8O3 B cymmapHyto coctaBnstowwyo XK
NPOMBILLIIEHHOrO CTOKA, €CNK ero KoHueHTpauus coctaensaet 10 Mr /n, a sennunHa XK 680 mrO2/n.

3. Onpepennts 06bLEM TEXHONMOMMYECKON MPOAYBKW, €CrM CONEeCcoOePKaHMe M CyXOM OCTaToK rocre npolecca
coctaensier coorBetctBeHHO 2000 1 3500 mr/n, gonyctumble KOHUEHTpauun komnoHeHToB Ao 800 m 1000 Ha Bxoge.
O6wmin o6bem obopoTHOM cnctem coctaenseT 15 m3

4. lMpuBeamTe OCHOBHbIE KPUTEPWUM OLIEHKM CBOWCTB adcopbGeHTOB npu UX Bblbope Ha pblHKE MNPOAYKTOB.
MosicHMTe 06nacTb NPUMEHEHNSA KOHKPETHOrO aacopbeHTa

5. TMepeuncnute Hanbonee cywecTBeHHble akTopbl 06pa3oBaHUs MeTUNMepKanTaHa npu  CUHTe3e
cynbaTHOM Lensonossbl.

5.4 MeToguyeckue matepuansl, onpegensiloluye npoueaypbl oleHUBaHUA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa ponycka obyyatoLerocsi K NpoMexXyTO4HOM aTTecTauum 1 NopsiAoK NMMKBUAaLUmM akageMny4eckomn
3a40MKEeHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm perfaMmeHTUPOBaHO IoKarlbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«lMonoxeHne o NpoBeeHUN TEKYLLErO KOHTPOSA YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTaummn obyyarowmxca»

5.4.2 ®opma npoBeAeHUA NPOMEXYTOYHOM aTTecTalMm No AUCLMNIInHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 Ocob6eHHOCTU NpoBeAEHUS NPOMEXKYTOYHON aTTecTauum No AUCLUUNIINHE

B 6uneTte Tpu Bonpoca: ABa Bonpoca TeopeTuyeckux 1 oamH — TMNoBas pacyeTHoe 3agaHuve.

Ha noarotoBky gaetcs He 6ornee 45 MUHyT.

lMocne aToro cTyaeHT oTBeYaeT npenogaBaTernio Ha BOMNpocChl buneTa.

lMpenopgasaTenb, AnNs yTOYHEHWUA MyOWHbI OBNafeHWst mMatepuanom, BrpasBe 3aJaTb OOMOMHUTENbHbLIA BOMNPOC
no NPOVMAEHHOMY 3a CEMECTp Kypcy.

Bpewmsi, oTBogMMOE Ha 3alimTy KypcoBOM paboThl, HE JOIMKHO NpeBbiwaTth 15 MUH, BKMOYas KpaTkMW goknag no
pes3ynbTatam KypcoBoW paboTbl 1 OTBETbI HA BOMPOCHI.

6. YYEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIINHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Nog nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Mpngan, T. E., | MNpombiwneHHas akonorms http://www.iprbooksh

AnneHowm, b. P,
Mpycos, 0. B.,
lNpycos, 3. B.

Mocksa: FOHUTU-OAHA 2017 Op.ru/74942 html




3eHbKoB, n.

TonnmBHO-3HEpreTU4ECKNin

http://www.iprbooksh

B.,

KopocToBeHko, B. B.,|komnnekc Poccun n3 op.ru/100136.html

MWPOHKNMH, B. A., |kocmoca. YronbHble

Kongpawos, [I1. M., |pa3pesbl, Tennosble | KpacHospck: Cnbnpckun

depnopos, A. B., | ctaHuuu, NPOMbILLIEHHAs denepanbHbIn 2019

KoHos, B. H., | akonorus yHuBEpcuTeT

Adpanacos, B. W,

CnunpuH, T. C., JlyHes,

A. C., Maenosa, . J1.

6.1.2 lononHuTenbHas y4yebHasa nutepatypa

Boikos, A. . NHxeHepHas aKonorus. Hosocnbupck: http://www.iprbooksh
Yacte 4. OcHoBbI 3Konorum Hosocunbupckuit op.ru/44928.html
npoussofcTea rocyaapCcTBEHHbIN 2014

TEXHUYECKUI
yHMBEpCcUTeT

Kantwok, A. B. MopgepHusaums cucTeMsl http://www.iprbooksh
yrnpaBrneHns Mocksa: [ op.ru/8387.html
pecypcocbepexeHnem Ha «3KOHOMUYECKas 2012
NPOMbILLITEHHbIX rasetay, NTKOL
npeanpusaTUaX

MopeBa HO.1., | MpoMbIluneHHas  3KOMorus. Cankr-MeTen6vor http://publish.sutd.ru

JlopeHucoH A.B. YacTb 1. BbinonHeHne CI'I6FyI'IEI)',EI,yp ' 2021 /tp_ext_inf_publish.p
nabopaTtopHbIX paboT hp?id=20215035

Hukudpopos J1.J1. MpoMblwneHHas akonorus : https://ibooks.ru/rea
yyebHoe mnocobue. — 2-e ding.php?
rléﬂén:eeepepaﬁ n gon. Mocksa: VHdbpa-M 2021 gf;ggtg;&productld
npodeccuoHansHoe
obpa3soBaHue)

Knumoea, I". H. OHeprocbepexeHune Ha Tomck: Tomckuin http://www.iprbooksh
NPOMbILLITEHHbIX NONIUTEXHNYECKUI 2014 op.ru/34743.html
npeanpuaTnax yHMBEepcuTeT

JI.LH. Tpuropbes, T.U.|TexHonorus OCHOBHbIX MuHucTepcTBO http://nizrp.narod.ru/

BypeHuHa nNpon3BoACTB | obpasoBaHUs 1 HayKu 1994 metod/kafoxrokrsr/2.
NPOMbILLIEHHas akonorusa | P, CN6ITYPM. - CM6.: pdf
[TekcT].Y.1.: yueb. nocobue CnerTypPn

A.b. [OammneBa, A.B.|lpowmbilineHHass  3Komnorus M-Bo obpasoBaHus 1 http://nizrp.narod.ru/

JlopeHuCoH, HO.1. |[TekcT]. Y.2.: yueb. nocobue | Hayku PO, CMGITYPI. - 2012 promecol-2.htm

Mopesa Cne.: CA6rTYPMN

Mpnaan, T. E., | MpomblwneHHasa akonorms http://www.iprbooksh

AnneHonm, b. P., Mocksa: KOHUTU-OAHA 2015 op.ru/52062.html

Mpycos, 3. B.

T.N. bypeHnunHa, J1.H.|lMpombiwneHHas  akonorusi M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/

puropbes, O.A. [[TekcT]: mMeTogudeckoe P promecol066.htm

LLlaHoBa nocobve ANS BbINOMNHEHUSN Hayku PO, CTI6T TYPTT - 2007

Chne.: CrerTypri
KOHTPOJbHbIX paboT

Pyaockun, B. B., | OcHoBbI ) http://www.iprbooksh

CtypmaH, B. U. NPYPOAONOSb30BaHNSA Mocksa: Jloroc 2014 op.ru/27269.html

T.WN. BypenuHa [n gp.] |lMpombiwneHHas aKornorns | M-BO HayKku 1 BbICLLETO http://nizrp.narod.ru/
[TekcT] meTtoguyeckne | obpasosaHusa PO; BLUTS 2018 metod/kafoxrokrsr/2

ykasaHua K nabopaTopHbiM
paboTtam

CnerynTa. — Cri6.:
BLUT3 CM6rYNTL

018_10_18_01.pdf

6.2 MNepeyeHb NnpodcdeccrnoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM




1. HAL CMN6IrTYPII: [QnektpoHHbIn pecypc]. URL: http://nizrp.narod.ru/;

2. OnekTpoHHO-6mnbnunoteyHas cucrema «IPRbooks» [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru;

3. OdomumansHbIn WHTepHeT-nopTan npaBoBOM nHpopmaumm [OneKkTpoHHbIN pecypcl. URL:
http://www.pravo.gov.ru;

4. baza paHHbix BUHUTUN PAH [OnekTpoHHbIi pecypc]. URL: http://bd.viniti.ru;

5. Poccuiickaa HaumoHanbHas 6ubnuoteka [OnekTpoHHbin pecypc]. URL: http://www.nlr.ru/;

6. MHdbopmaumoHHo — npasoBor noptan FAPAHT [OnekTpoHHbIn pecypc]. URL: http://www.garant.ru;

7. KomnbloTepHass cnpaBovHo-npaBoBas cuctema KoHcynbTaHTtInioc  [OnekTpoHHeim  pecypc]. URL:
http://www.consultant.ru;

8. HenapTtameHT PocnpupogHagsopa no Cesepo-3anagHomy denepanbHOMY OKpyry [OneKTpoHHbIM pecypc].
URL: http://78.rpn.gov.ru/;

9. YnpaeneHne PocTtexHagsopa no Cesepo-3anagHoMy deaepanbHOMy okpyry [OnekTpoHHbin pecypc]. URL:
http://szap.gosnadzor.ru/;

10. ®epepanbHasa cnyxba No MHTennekTyanbHoOM cobcTBeHHoCTM (PocnateHT) [OnekTpoHHbin pecypc]. URL:
http://www.rupto.ru;

11. ®depepanbHOe areHTCTBO MO TEXHUYECKOMY perynmpoBaHuio n Metporiormn (PocctangapT) [OneKTpOHHbIN
pecypc]. URL: http://www.gost.ru/wps/portal/;

12. HayuyHas anekTpoHHast bubnmnoteka elLibrary.ru [OnekTpoHHbii pecypc]. URL: http:/elibrary.ru.

6.3 NMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MmaTrepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMON ANA OCYLUECTBNEHUA obpa3oBaTeNbHOro
npouecca no gucumnnumHe

AyauTopus OcHalleHne

KomnbloTepHasi TEXHMKA C BO3MOXHOCTbIO MOAKMOYEeHUs K ceTn «MHTepHeT» n obecneyeHnem
A-100 A0CTyna B 3M1EKTPOHHYI0 MHPOPMaLIMOHHO-06pa3oBaTenbHYO cpeay.

JlabopaTopHbIn  cTeHO - wucnbiTaHne 6GapboTaxHoro abcopbepa, nabopaTopHbIi CTeHa -
B-007 ucnbelTaHne HacapouvHoro abcopbepa, nabopaTopHbIA CTEHA - UCMbITaHWE MblneynaBnMBatoLLen
YCTaHOBKW, NabopaTopHbIf CTEHA - KOHTPONb HopMaTueos [1[1B

CnektpocbotomeTp, pH-mMeTp, pOTAUMOHHBLIN annapaTt, CYLWUNbHbIN LKad, 3NEKTPONnTKa,
B-009 BbITSXKHOW LWKady, MydernbHas nevb, AUCTUNNATOP

MynbTumeguiiHoe 060 oBaHue, crneyuanuanpoBaHHasa mebernb, JocKa
JlekunoHHas Y A PyA 4 P A

ayauTopust

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




