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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb pgucumunnuHbl: ChopmmpoBaTb KOMMeTeHUUM obydalolerocs B 06MnacTv OCBOEHWUS CTyAeHTaMu
OCHOB MPOdECCUOHANBHON AEATENBHOCTU NPU BbIGOPe U 0BOCHOBaHWSA TEXHOMOIMYECKMUX PeLeHNiA B 06nacTi aHepro- u
pecypcocbepekeHnst B XMMUYECKON TEXHOMOrn, HedTEXUMUM, BUOTEXHOMOTUM 1 APYrMX OTpachsXx.

1.2 3agauv ANCUUNIINHDI:

* O3HaKoOMIieHWe CTYOEeHTOB C COBPEMEHHbIM 060pyAoBaHNEM, TEXHOMNOIMMYECKMMU CXEMaMN U PELLEHNAMA Mo
oumncTKe 1 06e3BpEXMBaHMIO BbIGPOCOB B aTMOCHEPY, CTOYHBIX BOA, NepepaboTke OTXO10B;

* nony4yeHve CTydeHTamMn HeobXoouMbl NpeAcTaBneHuin 06 aKchnyaTauuu U ynpaBreHUn COOPYKEHUAMU U
cucTeMamu Mo O4YUCTKE M 06e3BPEXMBaHMIO BLIGPOCOB B aTMOCEEPY, CTOUHbIX BOA;

* M3yyeHue MNpaKkTUYeCKUX BOMPOCOB NO BbIGOPY M OBOCHOBaHWMIO HAYYHO-TEXHUYECKMX W OpPraHM3aLMOHHBLIX
peLlUeHuiA, HarnpaBneHHbIX Ha OXpaHy OKpYXKatoLLen cpeabl U paLyoHanbHoe UCrNonb3oBaHue NPUPOAHLIX PECYPCOB.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:
MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUUMIINH:

Mpouecchl 1 annapaTbl XMMUYECKOW TEXHONOMN

TeopeTnyeckne OCHOBbI OMUCTKU 1 06e3BpeEXMBaHNS BbIBPOCOB 1 cbpocoB
MpoMblLLeHHas 3Kkonorus

MponsBoaCTBEHHAs NPUPOAOOXPaHHAs AEATENBHOCTb Y 3KONOTUYECKNIA MEHEOKMEHT

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUNIIUHBI

MK-1: CnocobeH Kk peanusaunm MeponpusiTuii NO pecypco- u aHeprocoepexeHnto NpoLeccoB OXpaHbl
OKpyxatoLen cpeabl, obecnevyeHnto paboTbl NPUPOAOOXPAHHBLIX COOPYXKEHUN

3HaTb: OCHOBbI pac4yeTa coopy>|<eHm7| O4YUCTKN Bbl6pOCOB, CTOYHbIX BO4 U YCTAHOBOK yTuUnmn3aumm otxonoB.

YMeTb: OUEHMBaTb COOTBETCTBME pexuMa paboTbl COOPYXEHUI OYMCTKM BbIOPOCOB, CTOMHBIX BOA, W YCTAHOBOK
yTunuM3aumm  oTxogoB  TpeboBaHMAM  NpUpPOAOOXpaHHOro  3akoHogatenbctBa  Poccuiickonr  depepaumm
3KCMNyaTauMOHHON [OKYMEHTaLUMW.

BnageTb: HaBblkamMy aHann3a COOTBETCTBUS KauyecTBa OYMCTKU BbIGPOCOB, CTOYHBLIX BOA M 06paboTkM 0TXOA0B HOpMaM,
BbISIBNIEHVE HAPYLLIEHWS NPaBuWIl 3KCNyaTaLMm CUCTEM U COOPYXKEHWIA.

MK-4: CnocobeH K BbIGOPY pecypcoB 1 pa3paboTke TEXHONIOrM4YeCKUX NpoLeccoB 1 onepauun B o6nactu
OYUCTKU BbIGPOCOB, CTOYHbIX BOA, O6palleHusi C oTXxoaamMu

3HaTb: OCHOBHblE TEXHOMOIMYECKNe CPEeAcTBa M TEXHOMOMMM, HamnpaBfeHHble Ha CHWKEHWe aHTPOMOreHHOro
BO3[ENCTBUS HA OKPY>KaOLLLY0 cpefly; OCHOBHbIE NMPUHLMNLI BbIGopa 1 060CHOBaHUSI TEXHONOMMYECKMX CXEM.

YMeTb: nNpou3BOAMTb BbLIGOP M  TEXHUKO-3KOHOMMYECKYID OLEHKY TEXHOMOTMYECKUX PEeLIEeHUA MO  O4YUCTKE U
06e3BpexnBaHus BbIGPOCOB B aTMOCeEpyY, CTOYHbIX Bod, NepepaboTku OTXOA0B.

BnageTb: MeToaoukamy aHanvM3a U pacyeTa annapatoB W COOPYXEHWA; MeTo4amu MOCTaHOBKM U peLleHusl 3agday Mo
onpeaeneHmnio TEXHOOMMYECKUX Y 3KOHOMUYECKUX NoKasaTenen paboTbl YCTAHOBOK Y COOPYXKEHWU.




3 PE3YJIbTATblI OBYYEHUA MO AUCUUNNUHE

KoHTakTHas paboTta

cP MHHOBaLUl.

Nek. Mp. J1ab. (4acei) dopmbl
(4achbt) | (4achl) | (4acel) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CewmecTtp
(kypc ans
3A0)

Paspen 1. TexHonorusa OYUNCTKN
rasonblnesblx BbIGPOCOB

Tema 1. TexHonorus nbineynasnMeBaHus.
TexHonorns nbineynasnueaHusa. Obnactu
NPUMEHEHMS. Cragum TEXHONormmn
nbineynaenmeaHms. Cyxas MexaHudeckasi
oynctka rasoB. Mokpas MexaHuyeckas
oynctka rasoB. QPunbTpauuoHHad U
AneKTpUYecKas O4MCTKa rasos.

TexHonorus nbinie- 1 30110yNaBNMBaHNS Npy
XMMUYECKON nepepaboTke ApeBeCUHbI, Mpu
NPOU3BOACTBE MMUHEparnbHbIX yO0OpeHui,
npu npounssoactee EBK, B HedTexumumn, B
TOMNMVBHOW 3HEPreTMKe Npu NCnonbL30BaHMK
TPaAWUMOHHBIX W anbTepHaTUBHbLIX BMAOB
Tonnue. OHeprocbepexeHne B TEXHOMNOrMM
nblnieynasnMBaHus.

OcHoBHble  BMAblI  NblfieynaBnnBatoLLMX
annapatoB ([A), wux knaccudukaums.
LnknoHbl, TkaHeBble uUnbTpbl, cKpybbepsbl 1 2 7 22
BeHTypu, nonble rasonpombiBaTenu,
anekTpodunbTpbl.  [puHuMnbl  paboThbl.
Obrnactb M 0COBEHHOCTU MPUMEHEHMS.
KoHCTpykTMBHBIE  0COGEHHOCTM. OCHOBBI
BblOOpa u pac4yeTta.

UcxogHble paHHble ans  pacdeta [A.
Kputepun, ncnonbsyemble npu Beibope MA.
OcHoBbl pacyeTa [MA.

MpakTuyeckoe 3aHsaTve 1. Beibop n pacuet

LIUKIOHOB.
JTabopatopHoe 3aHATHe 1. Cyxoe
WHEPLUNOHHOE n UNbTpaLMoHHOE
nblneynasnMeaHme aspo3onen npu

pasnu4yHbIX pexmMax paboTbl annapaTos.
JlabopatopHoe 3aHATME 2. M3yyeHue
(akTopoB, BAVSIOLMX HA 3(PPEKTUBHOCTL
ra3004UCTHbIX annapaTos.




Tema 2. TexHonornss OYUCTKM ra3oBbiX
BbIOpPOCOB.

TexHomorMss O4MCTKM 1 06e3BpexnBaHns
rasoobpasHbix MNpuMecen u3 UCTOYHWKOB
BbIOpPOCOB. O6nactu NPUMeEHEHMS
abcopOUMOHHOrO, agcopbumoHHoro,
TepMoKaTanuTM4Yeckoro  MeTOAOB  OYUCTKM
BblbpocoB. Bbibop M obGocHoBaHWe MeTOaOB
OYUCTKN N TEXHOSOTMYECKNX CXEM.
Pa3oMkHyThIe n 3aMKHYTblEe CXeMbl
abcopObunoHHon OUUCTKMN. Cxema
abcopbLMOHHOM YCTAHOBKM C MPUMEHEHNEM B
KayecTBe abcopbeHTa TEXHOJOrMYEeCKNX
pacTBOpOB (CaHUTapHasi Cxema OuYUCTKW).
Cxema abcopOumoHHoM YCTaHOBKM c
npuMeHeHvem B  KayecTtBe abcopbeHTa
npuroTaBnMBaembix pacTBOPOB. Cxema
abcopbUMOHHOM YCTaHOBKM C pereHepaumen
abcopbeHTa. Abcopbepbl. Knaccudumkauyus,
XapaKTepUCcTUKN 1 06NnacTb NPUMEHEHUS.

MpuHUMNBI paboTbl abcopbepos.
KoHCTpyKTUBHbIE OCOBEHHOCTH.
[MoBepxHOCTHbIE, 6apboTaxHble n

pacnbinusalowme  abcopbepbl.  McxoaHble
AaHHble ansa pacdeta abcopbepa. OCHOBbI
BblbOpa u pacdeTta abcopbepos.

Cxema agcopbunoHHon YCTaHOBKM c
pekynepauuen ynoBneHHbIX BellecTB. Cxema
apcopbunoHHOM YyCTaHOBKM c
obe3BpexnBaHMeM YrnoBMEHHbIX BELLECTB.
Apcopbepsbl. Knaccundukauuns, xapakTepucTmkm
n obnactb npumMeHeHus. [NpuHUMNBI paboTbl
apcopbepos.

BepTukanbHbIN, KOmNbLIEBOMW, MOMOYHbIN
agcopbepbl. KOHCTpyKTUBHbIE OCOGEHHOCTW.
McxogHble gaHHble ona pacyeTa agcopbepa.
OcHoBbl Bbibopa 1 pacyeTa agcopbepos.
Cxembl yCTaHOBOK KaTanuTnyeckoro
0be3BpexnBaHus BbIGPOCOB.

Tepmuyeckoe o6e3BpexuBaHMe BbIOPOCOB.
PeakTopbl KaTanuTuyeckoro  AOXUraHusi.
Knaccudwmkauns, xapaktepuctnkm m obnactb
npumeHeHusi. MpuHUKUNBLI paboTbl pPeakTopoB.
KoHCcTpykTuBHbIE  O0COBEHHOCTU.  WcxoaHble
JaHHble Onsi pacyeta peakTopoB. OCHOBbI
BbIOOpa 1 pacyeTa peakTopoB.

Tepmuyeckoe goxuraHue BblGpocos. OCHOBBI
metoga. OOWMIA BMAO nedyer ANA CKUraHuUN
BbIOpocoB. OCOOEHHOCTU KOHCTPYKUMIA MNeyen
npn obesBpexmnBaHmm BblOpocoB. Ob6NacTb
npMMeHeHus MeTofa. VicxoaHble AaHHble ONns
NPOEKTMPOBAHWS, OCHOBbLI pacyeTa.
TexHomorma o4nmcTkm Un  06e3BpexnBaHUs
BbIOPOCOB OT ra3o00pasHbIX 3arpsA3HsIOLLNX
BewecTB (SO2, H2S, NOx, NH3, opraHnyeckux
BELLECTB, B T.4. AMOKCMHOB) MO OTpacnsm wu
NpoM3BOACTBAM MO HanpaBlIEHWNO MOLTOTOBKM.
TexHonornm COBMeCTHOM OYNCTKM BbIOPOCOB OT
SO2 1 NOx.

OHeprocbepexeHne B TEXHOIOTUsAX
abcopbunoHHoN, agcopObunoHHoN,
TEPMOKaTanUTUYECKON OYNCTKM.
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Pasgen 2. TexHonorusi O4MMCTKM CTOYHBIX BO/,

Tema 3. TexHonormsa MexaHW4eckon OYUCTKU
CTOYHbIX BOA.

Obuwas XapakTepucTtuka MeTo[0B
MeXaHN4YeCKON OYMCTKM CTOYHbIX BOA, obnacTu
npumeHeHus. TeopeTudeckoe obocHoBaHMeE

OCHOBHbIX pac4eTHbIX napameTpoB
COOPYXEHUIN MEXaHUYECKOWN OYUCTKM

O6nactn NPUMEHEHNs TexHomnornm
OTCTavBaHWs B O4YMUCTKE CTOYHBLIX Y MPUPOAHbIX
BOA. Buabl OTCTOWMHbIX COOPYXEHUI:
MECKOJTOBKMN 1 OTCTOMHUKN.

Tunbl MeCKOJOBOK, KOHCTPYKTMBHbIE

ocobeHHoCcT,  paboune  xapakTepUCTUKW,
NpUHLMN pacyeTa.

Tvnebl OTCTOWMHMKOB, KOHCTPYKTUBHbIE
ocobeHHOCTM, paboune  XapaKTepPUCTUKW,
npuHLMN pacyeTa.

Cnocobbl UHTEHCcMrKaumm paboTbl OTCTOMHbIX
coopyxeHun. OOOCHOBaHWE pelleHun no

NHTEeHCcudmkaumm.
Bugbl dunetposaHus. Mpouecckl, nexawme B
OCHOBe MeXaHN4YeCcKow OYMCTKM

dvnbTpoBaHMeM, nx ocobeHHocTb. OCHOBHbIE
BMObl 0OOpyooOBaHMA: peLleTKn, ceTvatble
unbTphbl, cuTa, PUNLTPLI C HAMBIBHBIM CITOEM.
Obnactn npuMMeHeHMst U nNpuHUMN Bblbopa
obopyaoBaHUst ANsi  pPEeLIeHUs  KOHKPETHbIX
3agad. dakTophl, onpegenstwoLine
3P PEKTUBHOCTL paboTbl 060PyAOBaHNS U MYTK
€€ NOBblLWeHs.

dunbTpoBaHNE yepes 3arpysku.
PasHoBMaHOCTN unbTpyOWNX MaTepuarnos,
MX OCHOBHbIE XapaKTepuCTVKM W CBOWCTBA.
OcHoBHble napameTpbl paboTbl PUALTPOB C
3arpyskoir. Knaccudpumkaums ¢unbTpoB Mo
CKOpPOCTM pUnbTpaLMKn, KpPYNHOCTU 3arpysku,
pacnonoXeHuto cnoes bunbTpyoLLMX
mMaTtepuanoB B  3arpyske, HarnpaBreHuto
OBWKEHVIO  BOAbl, pexuMmy pereHepaumm
3arpysku, no rpsi3€eMOKOCTH. Cxembl
PUnNbTPOBanbHbIX YyCTaHOBOK npm
nepuvoanYecKon U HenpepbiBHOW pereHepaumm
3arpysku. [lpuHuMnbl pacyeta QUNBLTPOB C
3arpyskom.

MpakTnyeckoe 3aHATME 2. Pacuet
HepTenoBYLLKN.
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Tema 4. TexHonorus U3NKO-XMMUYECKOWN
OUYUCTKM CTOYHbIX BOA.

Obwas XapakTepucTuka " obnactu
NPUMEHEHNST MEeTOAO0B  (PM3MKO-XMMUYECKOM
OUYUCTKM CTOYHBIX BOA.

CoBpeMeHHble MpeAcTaBneHMst O npoLleccax,
nexatumx B OCHoBe (prioTauMOHHON OYUCTKU C
NPUMEHEHNEM pasnnyHbIX cnocoboB
HacblILLeHnsa BoAbl My3blpsMu ra3oB. Cnocobbl
dnotaunoHHonm 06paboTKM CTOYHLIX BOA.
umnennepHas dnoTtaums, neHHas dnotauus,
HanopHas ¥ BaKyyMHas noTtauus, neHHas
cenapaumnsa. ObGnactM wuCNoONb3OBaHUS 3TUX
crnocoboB. CxeMbl hNOTaALMOHHBLIX YCTaHOBOK,
UX annapatypHoe O0QOpPMIIEHME, PEXUMbI

paboThbl.

HanopHasa cnotauyusa. OcobeHHOCTU npoLiecca.
Bnusxue pasnmnyHbIX TEXHOMOrMYECKMX
dhakTopoB Ha npouecc dnotaunn.

WMHTEeHCUMKaLMa npouecca O4YUCTKM Boabl
3TMM METOAOM.

MpuHUMNManbHas cxema OYUCTKM CTOYHbIX BOA
KoarynupoBaHuem " obopygoBaHue
(cmecutenun, kamepbl xrnonbeobpasoBaHue)
ONst 3TUX  TEXHOMOTMYECKMX  MPOLIECCOB.
O6opynoBaHue peareHTHbIX XO3SNCTB.
[osaTopbl.

MpuHUMNUaneHble TEXHOMOrMYeckne Cxembl
OYMCTKM CTOYHbIX BOO METOAOM afcopOumu.
PereHepauus apcopbeHToB. MaTtepuanbHbIn
©anaHc npouecca agcopbuunn.
ALCOpPOLMOHHBIE YCTAaHOBKM CO CTaLMOHaPHbIM,
OBWKYLLIMMCS M NCEBOOOXWKEHHBIM  CrloemM
copbeHTa. NpuHUMN pacyeTa annapaTtos.
MaTtepvanbHbin ~ 6anaHc  MOHOOBMEHHOrO

npouecca. MoHuToBbIE YCTaHOBKM.
KOHCTpYKTUBHBIE OCOBEHHOCTN NPSAMOTOYHbIX U
NPOTUBOTOYHbIX HUNbLTPOB, dhunbTPOB

CMeLlleHHOoro nencTems n HenpepbIBHO
ﬂeVICTByPOU.lMX YCTaHOBOK.

TexHonornyeckue CXeMbl NOHOOOMEHHOM
OYUCTKM CTOMHBbIX BOO W OCOBEHHOCTU  MX
pacyeTa n KOMNOHOBKMW.
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Tema 5. TexHonormsa XMMUYECKOW OUYUCTKM
CTOYHbIX BOA.

TexHonorus XUMUNYECKON O4YNUCTKMN
NPON3BOACTBEHHLIX CTOYHbIX BOA. B3anmHas
HenTpanm3aumnsa KUCMbIX U LENOYHbIX CTOKOB,
dunbTpaums Yyepes HenTpanuayioLime
mMatepuanbl. PeareHTHaa  HeWTpanusauus
KACNbIX U LWENOYHbIX CTOKOB. HenTpanmsauus
CTOYHbIX BOA KUCMbIMA [ObIMOBbIMW ra3amMu.
TeopeTnyeckoe obocHoBaHue OCHOBHbIX
pac4eTHbIX napameTpoB YCTaHOBOK "
COOpY>XEHWIN. YCTPOMCTBO M NPUHUMMNbI pacyeTa
OTAENbHBIX COOPY>KEHUN.

OkucnutencHble Metoabl. MeTton «MOKporoy
CXXUraHus. Aspauus, 030HMpPOBAaHME.
O3oHnpoBaHne, MexaHu3sM [OeWCTBUSI O030Ha.
Vcnonb3oBaHue COBPEMEHHbIX MeTo40B
CMELLEHUA  O30HO-BO3AYLWIHOMW CMecu  Co
cTouyHon Bogow. OKuCneHne XropoM U €ero
coeanHeHusimMn.  OKWUCNeHne  nepoKcuaoom
BOAOpPOAA. ONEKTPOXMMUYECKOEe OKUCIIEHME.
Mpouecchbl 3neKkTpoKoarynsumoHHOM OYMUCTKU

CTOYHbIX BOA. rlpVIHLJ,MI'I pacyeTa
ANEKTpOoKoarynAaTopos.
BoccTaHoBUTENbHbIE mMeToabl.

BocctaHoBneHne  nepokcuaom  BOAOPOAA,
rMAapoCcynbMUTOM HaTPULA, AMOKCUOOM Cepbl.
YpaneHve WOHOB TsXKenblX MeTannoBs B Buae
Cynbdnaos, KapboHaToB,
ruapokcugkapboHaToB n rmgpokcmgos. Cxema
peareHTHOM  OYUCTKM  MPOU3BOLCTBEHHBIX
CTOYHbIX BOA, OT TSKENbIX METanNoB.
JlTabopaTopHoe 3aHaTHe 3.
HenTpanu3aumoHHasi O4YUCTKA CTOYHBIX BOA,
cofepXKalux NOHbI TSHKENbIX MeTarnsos.
JlabopatopHoe 3aHATME 4. PeareHTHasd
O4YMCTKa CTOYHbIX BOA, COAepXaliMX WOHbI
LIECTUBANEHTHOro Xpoma.
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Tema 6. TexHonornss GUONOrMYECKON OYUCTKM
CTOYHbIX BOZ,.

Obwas XapakTepucTuka " obnactu
NMPUMEHEHUST  TEXHONormm  BMONOrMYECcKmX
METOOOB OYMCTKU CTOYHbIX BOA. TexHomorus
OYUCTKM  CTOYHbIX BOO B adpOTEHKax.
Knaccudurkauyus a3pOTEHKOB no
rMOPOANHNUMUYECKOMY PEXUMY W Harpyske Ha
aKTMBHbIN ~ UN.  YNpaBneHne  OCHOBHbIMU
TEXHONOorMyeckuMmn  napametTpamy  paboThbl
a3pOTEHKOB.

TexHonorus BGuonormyeckoro yoaneHus
OGUOreHHbIX 3rneMeHToB. [pvHUUMNBI U CXeMbI
BGuonornyeckon aeHnTpudgukaumm. TexHonorns
gedocdoTtaumm  cTouHbIX  Bogd.  Cxewmbl
COBMECTHOM OYMCTKM  CTOYHbIX BOA — OT
opraHM4YecKkux BeLLLECTB, a3oTa u docdopa.
TexHonorma  OYUCTKM  CTOYHbIX BO4 B
COOPYXEHMUAX c UMMOOBUNN30BaHHBIMU
MUKpoopraHnsmamu. buodmnbTpsbl, Guognckm n
nons punbTpauun.

Knaccudukaums B6uocpunsTpos " nx
TexXHomnormyeckme napameTpbl.
MpuHUMNMAnbHBIE CXEMbl OYUCTKM CTOYHbIX
BO4 C  UCMNOMb30BaHWEM  GUOUNLTPOB.
Cwncrembl OpoLLEeHNS " BEHTUNALMM
6rodunbTpos. MNMpuHUKMNbI pacyeTa.

Pasgen 3. TexHonormsa o6paboTkn 0TX040B
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Tema 7. TexHonormss o06paboTkm ocagkoB
CTOYHbIX BOA.

TeopeTnyeckme OCHOBbl W XapakTepUCTUKK
ocagkoB. Knaccudukaumus n cBoMCTBa 0CaaKoB.
MpuHUMNUanbHble CXeMbl nepepaboTku
ocafgKoB.

YnnotHeHne ocagkoB. O6wwme NonoXeHus.
paBUTaLNOHHBIE YNNoTHUTENW.
dnoTtaunoHHble wnoynnoTHutenu. Obnactu
NPUMEHEHNS. TexHonornyeckue CXEMbl,
YCTPOWCTBO M NPUHLNMbI pacyeTa.
Crabunusaumsa ocagko. O6LME MNONOXEHUS.
CenTukn. [BYyXbApPYCHbIE OTCTOWHUKN.
OceeTtnutenu-neperimsatenn.  MeTaHUEHKN.
AspobHble cTabunusatopbl. TexHonornyeckue
CXeMbl, YCTPOMCTBO annapatoB, obnactu
NPUMEHEHMS U NMPUHLMNbI pacyeTa.
KoHanunoHupoBaHue 0CafKoB. Obwme
nonoxeHusi. COOpyXeHns1 NPOMbIBKU OCaKOB.
OCHOBHble ~ TEXHOIOrMYECKMe  CXeMbl WU
pacyeTbl. PeareHTHOE XO351MCTBO. YCTaHOBKU
TennoBon obpaboTtkn. OcobeHHOCTM pacuyeTa.
PasmopaxuBaHme W oOTTaMBaHWE OCaKOB.
MprHUMN pacuyeTa nbaoreHeparopa
KPVMOTreHHOW YCTaHOBKMU.

ObesBoxuBaHne ocagkoB. Knaccudukaums.
Obuwwe NOMNOXEHWUS. Bakyym-cunbTpel.
dunbTp-npeccol.  LeHTpudyrn. bapabaHHble
CYLLUWIIKN. MnoBble nnoLwaaku.
TexHonornyeckme CXEMbl, YCTPOWNCTBO
annapatoB, 0651acT¥ NPUMEHEHUS U MPUHLUMMbI
pac4eTa.

HecTpykumsa ocagkoB CTOYHbIX Bog. O6uwue
NONOXEHMWS. MpuHUMN pacyeTta ne4yn
«KMnswero cnosi». TepMmuyeckass cylka W
CXKuraHue ocagkoB. TexHOMorm4yeckne cxembi.
YTunmsauyms ocagkos.

Tema 8. TexHonorns  yTunusauumm "
06e3BpexnBaHNs OTXOAO0B C LeNblo NOMyYeHuns
BMP n BOP.

Ytunuzauua wun ob6e3BpexvBaHME OTXOO0B.
lMogrotoBka OTXOAOB K  yTMRM3auMuM Unu
obesBpexunBaHuio. TexHonorum obpalieHusa ¢
NMPOMBILLIIEHHBIMX  OTXOZ4amMKu (Ha npumepe
30/10LLNAaKOoBbIX MaTepwanos,
KPYMHOTOHHAaXHbIX 0TX0[0B XUMUNYECKOW
TexXHomnormu, HedgTewnamoB, OTpaboTaHHbIX
CMa304HbIX mMartepuanos, copbeHTOB,
KaTtanu3aTopos, 0TX0J0B JIKM, CMC,
pacTUTenbHbIX OTXOO4OB W T.A4.) M OTXo4amwu
notpebnexusa (TBO, TKO, PCO, NC wn 1.4.),
O6uwas XapakTepucTtumka NPUMEHSEMOro
obopynoBaHusa, nNpuvHUMNbLI  ero  paboThl,
0COBEHHOCTM KOHCTPYKUUIA. VIcxoaHble faHHble
0111 NPOEKTUPOBAHUSA N anrOpUTMbl PacyeToB.

WUtoro B cemectpe (Ha kypce anga 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH, KypcoBow npoekT)

1 30
2 50
10 4 14 215

2,5 6,5




Bcero koHTakTHas pabota u CP no

30,5 2215
OVCUUNNuHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenw v 3aga4u KypcoBou paboTbl (npoekTa): 3akpenuTb 3HaHNSA CTYAEHTOB Npu BbiGope 1 060CHOBaHMS
TEXHOSOMMYECKNX PeLLeHnin B 061acTu 3HEPro- 1 pecypcoctepekeHmst B XMMUYECKON TEXHOMOMMN, HedpTEXNMUM,
BGMOTEXHOMNOMMM N APYrnX OTPaCNAX C YY4ETOM COBPEMEHHbIX IKONOTMYECKUX N TEXHONOrMYEeCkux TpeboBaHni.

4.2 TemaTnka KypcoBou paboTbl (npoekTa): MoxeT onpeaensitbCA BO3MOXHbIMY Bugamu Tpy40BON
0eATenbHOCTM U NPaKTUYECKUMUN MHTEpecamMmn CTyAeHTa Npy OCBOEHUW OUCLUMMITUHBI.

TeMbl KYpCcOBOro NpoekTa:

TexHonorus ctabunmsaumm 0cagkoB COOPYXXEHMI BUONOTMYECKON OYUCTKM CTOUHBLIX BOA MPU MOMOLLM
METaHTEHKOB;

TexHonorns 6MoNorM4YeCckon OUNCTKN CTOUHBLIX BO4 METOAOM HUTPO-U OEHUTPUEUKALNK;

TexHonorns agcopOLMOHHOM OUYNCTKM CTOYHbIX BOA;

TexHonorns o4MCTKM BoAbl METOAOM MOHHOIO OOMeEHa;

TexHonorusa ounctkm Boabl oT NMNAB 030HMpoOBaHMeM;

TexHonorns O4YNCTKN BOAbI OT TSKENbIX METasnsIoB METOA0M 3EKTPOKoarynsuum;

TexHONornst O4NCTKN BoAbl OT HEPTENPOOYKTOB;

TexHonorns pereHepaummn oTpaboTaHHbLIX CMa304HbIX MaTepuarnos;

TexHonornst yTunmsaumm ranbBaHN4YeCKUX OTXOA0B;

TexHonorns obesspexnsarua PCO;

TexHonornst yTunmsaumm 30M0LWNakoBbiX MaTepuarnos;

TexHonorns yTmnmsauum OTXOA0B NPOM3BOACTBA CEPHOM KUCMOTbI;

TexHonorust yTnnmsaumm oTXO40B Npor3BoAcTBa hOCEHOPHOM KUCNOTbI.

4.3 TpeboBaHUA K BbINOMHEHUIO U NPeACcTaBNEHUI0 pe3yrbTaToB KYpPCcoOBOMN paboThl (MpoekTa):

BbinonHseTca uHAMBMOYyanbHO MO  OAHOMY W3 BO3MOXHbBIX BapuaHToB. Martepman roToBuUTbCA C
NCMONb30BaHWEM HAy4YHO-TEXHUYECKOW NUTEpaTypbl, HOPMATUBHO-NPABOBOM [OKYMEHTaLUMn ¢ cobniofjeHnemM aBTOPCKMX
npas Mpu UCMONb30BaHNN MHHOBALMOHHBIX PeLleHnii npy 060CHOBaHUM TEXHNYECKNX PELUEHNI.

PesynbTaThl NpeacTaBnsaoTcs B BUAE rpacdmyeckoro marepuana v nosiCHUTENbHOW 3anmcku, KoTopast AorbkHa
OblTb BbINOMHEHA B COOTBETCTBUM C METOAUYECKUMM YKadaHuamu "TexHonorns 3awmutbl OKpYXKalolen cpeabl.:
MeToaMYeckue ykasaHus no BbIMOfHeHMIo KypcoBoro npoekta / coct. KOJ1. MopeBa, E.A. Bacuneesa, O.A. WaHosa ",
cofepxallen cneayoLiye obasaTenbHble 3NeMeHTbI:

- XapakTepucTika UcTovHrnka obpasoBaHus BbIGpocoB, cOpOCoOB, OTXOA0B;

- Beibop n obocHoBaHue TexHonorum Ha ocHose HOT (UTC), NCO, BAT (BREF)

- O6nacTb NpUMEHeHUsI [aHHON TEXHOMOrMN OYUCTKN, ee JOCTOMHCTBA U HeOCTaTKu;

- Cbop u aHanuM3 Hay4HO-TEXHMYECKOW MHGOpMaLMKU, OTEYECTBEHHOro U 3apybexHoro oneiTa no TemaTuke
KypCOBOro MPOEKTa;

- MaTepuanbHble nnu aHepreTUyeckre pacyeTbl NpeanaraeMon TeXHonornm

- PacuyeT TexHonorumuyeckow yCTaHOBKM UMW OTAENbHOM CTaAuuM TEXHOMOrMYeckoro npouecca Mo TemaTuke
KypCOBOIo NpoeKTa.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToOB O0y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oLeHnBaHus pesynbTaToB 00y4YeHus
KoMMneTeHuumn cpeacTea

[leMOHCTpMpYyeT 3HaHME OCHOB pacyeTa COOPYXXEHWUN  OYUCTKU
BbIOPOCOB, CTOYHbIX BOA M YCTAHOBOK YTUNM3aLUM OTXO4O0B.

CnocobeH oueHMBaTb COOTBETCTBME PeXMMa paboTbl COOPYXEHUN
OYMCTKM BbIOPOCOB, CTOYHbIX BOAO M YCTAHOBOK YTUNN3aLMW OTXOOO0B
TpeboBaHMAM NPUPOAOOXPAHHOIO 3akoHoaaTenbcTBa Poccuiickon
denepauunn 1 aKkcnnyaTaunoHHOM 4OKYMEHTaLUN.

,D,eMOHCTpVIpyeT HaBblKM aHalnn3a COOTBETCTBUA KayeCTBa OYUCTKU
BbIOPOCOB, CTOYHbIX BOA 1 06paboTKM OTXO40B HOpMaM.

1. Bonpocel YCTHOro
cobecenoBaHus

MK-1 . MpakTnko-
OPVEHTUPOBaHHbIE 3a4aHUs

3. KypcoBow npoekt

[leMOHCTpMpyeT 3HaHMe OCHOBHbIX TEXHOMNOTMYECKUX CPEeAcTB W
TEXHOMOMWIA,  HanpaBfieHHbIX Ha  CHWXEHWe  aHTPOMOreHHoro 1 Bomooch! CTHOO
BO3JENCTBUS Ha OKPY>XaloLLyo cpefy; OCHOBHbIX NMPUHLMMIOB BbiGopa u cb6ece,qosapHm;| y
060CHOBaHUSI TEXHOMOTMYECKNX CXEM.
MnK-4 2. MpakTuko-

CnocobeH npou3BOAUTb BbLIOOP M TEXHUKO-3KOHOMUYECKYIO OLIEHKY

N OPVEHTUPOBAaHHbIE 3a4aHUs

TEXHOMOrMYECKNX PELLEHNIA N0 04MCTKe 1 06e3BpexmBaHns BbIGPOCOB B 3 KvDCOBOM NDOEKT
aTmocdepy, CTOUHbIX BOA, NepepaboTku 0TXOO0B. Y P

CnocobeH nonb3oBaTbCs METOAUKAMM aHanms3a m pacyeTa annapaTtoB “




COOPYXXEHUI; METOAAMM NOCTAHOBKM 1 peLLEeHUs 3aa4 No OnpeaeneHnto
TEXHOMOIrMYECKNX N SKOHOMUYECKUX MoKasaTerien paboTbl YCTAaHOBOK M
COOPY>KEHWN.

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LLikana oueHnBaHuA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MNucbmeHHasn paboTa

5 (oTnnyHO)

Obyuvatowmiica naet MOJHbIN,
ucyepnbiBalOLLMA OTBET, MNOKa3blBaOLMI
BCECTOPOHHEE UM [Nybokoe  3HaHWe
OCHOBHbIX 3aKOHOMEpHOCTeW B obnactu
n3y4yaemMon TemaTuku.

TBopyecknn nogxog W MPUMEHEHME
pyouLMM B U3NOXEHUM  yd4ebHoro
mMaTepuana.

KypcoBow npoexT.

[MonHoe ¥ pas3HOCTOPOHHEE pacCMOTpeHne
BOMPOCOB, CcBUAETENLCTBYOLLEE o]
3HAUUTENBLHOM CaMOCTosATENbHOW paboTe ¢

uctoyHukamu. KayecTBo UCNOMHEHUs Bcex
3NeMeHToB paboTbl COOTBETCTBYET
TpeboBaHuAM, copepxaHue MOSTHOCTbIO
COOTBETCTBYET 3agaHuto. OaHbl

ncyepnbiBaloLye BbIBOAbl U NOJHbIE OTBETbI Ha
NnocTaBfeHHble BOMPOCHI. PaboTta
npefcTaBrieHa k 3alumTe B TpebyemMble CPoKU

4 (xopoLuo)

Obyuvatowmiica nokasbiBaeT AOCTATOYHbIN
YPOBEHb 3HAHUM 3aKOHOMEPHOCTEN B
obnactu n3y4yaemom TemMaTuKK,
OPUEHTUPYETCS B OCHOBHbLIX MOHATUAX W
onpegenexHunsix; ycBown OCHOBHY0
nuTepaTypy; AonyckaeT He3HaunUTenbHble
ownbkn nNpu OTBETax Ha BOMPOCHI
3K3aMeHaLUMOHHOro ouneta 7]
[OnonHUTEnNbHbIE BOMPOCHI
npenogaearens.

KypcoBow npoekT BbIMNOMHEH B COOTBETCTBMU C
3agaHnem. Nmetotca oTAenbHble
HecyllecTBeHHble oOwWwunbkn B pabote wunn B
oTBeTax Ha NMOoCTaBl1eHHble npu 3awuTte
BOMPOCbI, MOFYT MMETb MECTO OTCTYMNSEHUs OT
npasun odopmneHns paboTbl NN HapyLleHbI
CpOKU NpegocTaBnenns paboTel K 3awmuTe

3 (yooBneTBOpUTENbHO)

Obyuvatowwumiica rnokasbiBaeT 3HaHuA
y4yeGHOro martepuana B MWHUMAarbHOM
obbeme, 6e3 yrnybneHuss B M3yyYaembli
martepuarn; 3HaKoM c OCHOBHoOW
nuTepaTypol; OOoNycKaeT CyLeCTBEHHble
OoWNBKM B OTBETE Ha SK3aMeHe.

3agjaHne KypcoBOro MNpoekTa  BbINOMHEHO
MONHOCTbIO, HO B paboTe ecTb OTAerbHble
CYyLLECTBEHHbIE OLUMOKM, NpPUCYTCTBYIOT
HETOYHOCTY B oTBeTaXx, KayecTBO
npeacTaBneHust paboTtbl HU3koe, NMbo paboTa
npefcTasneHa ¢ ono3gaHuem.

2 (HeypOBNETBOPUTENBHO)

Obyuvatowmica He noHnmaeTt
NOCTaBMNEHHbIX BOMNPOCOB;
NMOXO  OPWUEHTUpPYeTCsi B OCHOBHbIX

MOHSATUSIX U ONPeAeneHnsIX; NIoxXo 3HaKoM
C OCHOBHOIA NUTepaTypoit; AonyckaeT npu
OTBETE Ha 9K3aMeHe CyLIEeCTBEHHble
OLNGKN M HEe MOXEeT YCTPaHUTb UX Aaxe
noZ PyKOBOACTBOM MpenogasaTensi.
MonbiTka CMNMCbIBAHMS, WCMOMNb30BaHUS
HepaspeLleHHbIX TEXHUYECKUX YCTPOMCTB
WM Nonb3oBaHMEe MOACKa3KOM Apyroro
yeroseka.

OtcyTcTBME 0fHOro unu HECKOMbKUX
0b6s13aTeNbHbIX 3MIEMEHTOB 3afaHus KypCOBOroO
npoekta, nMBO MHOrOYUCNEHHbIE  rpybble
ownbku B pabote, rpyboe HapylleHne npasus
OhOpMIIEHMS UMM CPOKOB  NPEACTaBMNEHUsI
paboThbl.

MpencTtaBnexue yyxow paboTbl, nnarvaTt, nMbo
oTkas oT npeAcTaBneHus paboThbl

5.2 TunoBble KOHTPOMNbHbIE 3a4aHUs UMW UHble MaTepuanbl, Heo6xoAUMbIE ANt OLleHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENBLHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n |

dopMynMpPoBKKN BOMPOCOB

Kypc 5

TexHuka nblneynaesnmnMBaHUA. OTanbl nbineynasnnBaHUA. MeToapl nblnieynasnnBaHUA.

TexHun4yeckne nokasaTenu nbineynasnmearOLWLnX YCTAHOBOK.

CONpPoOTUBIIEHNA.

LlVIKJ'IOHbI. l_lVIJ'IMH,D,pl/ILIeCKVIe M KOHUYECKME LUUKNOHBLI. PacyeT cTeneHn o4ncTkn n rmgpasiin4eckoro

XapakTepucTtuka unknoHos HMOIAS. MpynnoBble LuknoHbl. baTtapeiHbie LUKNOHbI.

Knaccudukaums annapatoB MMO. Ckpy66epbl BeHTypu. OcHOBbI pacyeTa.

OuncTka BEHTBLIOPOCOB B annapaTtax yaapHO-MHEPLIMOHHOTO AencTeus (ckpy6oep MNBM). OcHoBbl pacyeTa.

PunbTpbl pykaBHble. KOHCTPyKLMSA pykaBoB. PunbTpoBanbHble TkaHu. CkopocTb hnnbTpauum.

XapaKTepUCTUKN.

Cnocobbl pereHepaLymn pykaBHbIX GUNbLTPOB. UNLTP pyKaBHbIA C UMMYNLCHOW pereHepaumen,

O] 0 |[N|jojo|h~] W IN|F

OnekTpuyeckne MeToabl OMUCTKN. BbiGop 1 pacyeT aneKkTpodunbTpoB.




10 |MemneynaBnuBaHue B npoueccax AepeoobpaboTku.

11  [3onoynaenusaHue. Cyxue n MOKpbI€ 30510YIOBUTENMN.

12 OuuncTtka gbiMoBbIX razos CPKA.

13 MeineynaesnueaHne u3 apiMoBbIX rasos VIPT1.

14  |Knaccudumkaumsa npoueccoB 1 cnocoboB MbineynasnmBaHus.

15 Knaccudukaumsa n obnactm npuMeHeHUs annapaToB Cyxon MexaHudyeckon odnctkn (CMO).

16 Knaccudumkaums n obnactun npumeHeHus annapatoB MOKpon mexaHudeckon ounctkm (MMO).

17 Knaccudukaumsa n obnactn npumeHeHus punbTpoB.

18 Knaccudukaumsa n obnactm npuMeHeHns anekTpodunbTPOB.

19 LInknoHbl ognHo4HbIE, rpynnoBble, 6aTaperHble. KOHCTpyKkTUBHbLIE 0cobeHHOCTH. Bbibop 1 pacyer.

20 Ckpy66epbl onsa nbineynaenmaaHus. KOHCTPYKTMBHbIE 0cOGeHHOCTU. BbiGop v pacuer.

21 ®dunbTpbl TkKaHeBbIe. KOHCTPYKTUBHbIE 0c0BeHHOCTU. OueHka adpdekTnBHOCTM hunbTpoB. VX pereHepaums.

29 Pa3omkHyTas cxema abcopOLMOHHOM YCTaHOBKM C MPUMEHEHNEM B KavyecTBe abcopbeHTa TEXHONOrMYECKNX
pacTBOpOB (CaHWTapHas CXema OYUCTKM).

23 PasomkHyTas cxema abcopBLMOHHON YCTaHOBKM C MPUMEHeHNeM B kavecTBe abcopbeHTa npurotaBnmMBaeMbIx
pacTBOpPOB.

24 3amMmkHyTas cxema aGCOpﬁLI,I/IOHHOI‘/'IvyCTaHOBKVI C NpUMEeHeHNeM B KayecTBe abcopbeHTa npuroTaBnmMBaemMbix
pacTBOpOB (Cxema C pekynepaumen).

o5 Cxema :’:ILI,COp6LI,VIOHHOl7I YCTaHOBKW C pekynepauuen (yTunusaumemn) ynoBneHHblX BewecTs (4-X, 3-x n 2-x
dasHbIN LMK).

26  |Cxema agcopbUMOHHON YCTaHOBKU C 00e3BpeXBaHMEM YIOBIEHHbLIX BELLECTB.

27 Cxema ycTaHOBKM 06e3BpEXUBaAHNS HU3KOKOHLIEHTPUPOBAHHbIX BbIOPOCOB.

28 |Cxema yctaHOBKM 06e3BpexuBaHNs BbICOKOKOHLEHTPUPOBaHHbLIX BbIBPOCOB.

29 A[CopOUNOHHO-KaTanMTUYECKMIN METOA O4UCTKN BbIOBPOCOB.

30 OuncTtka BblObpocoe, cogepxatmx NOX.

31 OuuncTtka BbIbpocoB, cogepxatymx SO2.

32 OuncTtka BbIOpoCOB, cogepxawmx H2S.

33  |TexHomnorus coBpeMeHHoOW o4mcTkn BbiopocoB oT NOx 1 SO2.

34 CoBepLUEHCTBOBaHNE METOA0B ra3004MCTKN.

35 Knaccudumkaums annapatoB abcopOLMOHHOM OYNCTKM ra3os.

36 Knaccudukaums annapaToB agcopOLMOHHOM OYUCTKM ra3os.

37 Knaccudukaumsa annapatoB agcopbLUMOHHO-KaTanMTUYECKOM U KaTanMTUYECKON OYNCTKN 1 06E3BPEXMBaHNS
rasos.

38 |AbBcopbepsbl ¢ HenogBwXHOM Hacagkon. KoHCTpykTuBHbIE ocobeHHOCTH. Bbibop 1 pacyer.

39 |AbBcopbepbl ¢ B3BELLIEHHON Hacaakon. KOHCTpyKTMBHbIE 0COBEHHOCTH. BbIBOp 1 pacyerT.

40 Bap6oTaxHble abcopbepbl. KOHCTpyKTMBHBLIE 0OCOBEHHOCTU. BBIOOP 1 pacyeT.

41 |Aacopbep BepTukanbHbIn. KOHCTPYKTMBHBIE 0COGEHHOCTU. Bbibop 1 pacyer.

42 |Aacopbep konbLeBon. KOHCTpyKTMBHBIE 0OCOGEHHOCTW. BbiGop 1 pacyer.

43 TepMokaTanuTuyeckmne peaktopbl. KOHCTPYKTUBHbIE 0COOEHHOCTU. BriGop 1 pacyer.

a4 O6Lasn xapaKkTepucTka MeTo40B MEXaHUYECKOM O4YMCTKM CTOMHbIX Boa (CB). Nx knaccndpukaumst n obnactu
NPUMEHEHNS.

45  |OTtcTtauBaHue B3BeCU B HENOABWXHON XUAKOCTW. ['MapaBnmMyeckas KpynHOCTb YacTuLl,.

26 OTcTamBaHue B3BECU B NOTOKE xunakoctn. Obnactu NpuMeHeHUst 0TCTauBaHusl, NyTM UHTEHCUdUKauum
npouecca oTCTanBaHusl.

47  [MNeckonoBku. Tvnbl NECKOMOBOK M NPUHLUMM UX paboThbl.

48 "opn30oHTanbHbIE OTCTOMHUKK. YCTPOWUCTBO, NpMHLMN paboThl 1 pacyeTa.

49 PagnanbHble OTCTOMHUKKU. YCTPOWCTBO, MPUHLUMM paboThbl U pacyeTa.

50 BepTukanbHble OTCTOMHMKKU. YCTPOWUCTBO, NPUHLUMM paboTbl U pacyeTa.

51 |PunbTpoBaHue. ObLiasa xapakTepucTmka Metoaa, obnactu npumeHeHus. Knaccmudumkaumsa ounbTpos.

52 CeTyaTble hunbTpbl, CUTA U peLLETKN. YCTPOMUCTBO U MPUHLIMN NX PaboThbI.

53 dunbTpbl C 3epHUCTON 3arpy3kon. Knaccndukaumsi, yCTporncTBO, NPUHLUMMLI paboTbl U pacyeTa.

54 lMoHATME rpsiszeeMKoCTU (hunbTpyloLen 3arpysku. Knaccudukaums n Buabl 3arpy3sok.

55 YCTpONCTBO peareHTHOro xo3ancrTea. [Josatopbl.

56 CwmelleHne peareHToB CO CTOYHLIMW BOAaMU. Turbl U YCTPONCTBO CMECUTENEN.

57 |Bbibop onTumarnbHbIX YCNOBWUIA NPpOBEAEeHNs npoLecca Koarynsuum.

58 |Kamepbl xronbeobpasoBaHus, X YCTPOUCTBO M NPMHLUMN paboTbl.

59 BeiGop onTMManbHbIX YCNoBWIi ONOKYNSLUOHHON O4YNCTKU BOAbI.




60 MpuHuMnNuansHasa cxema KoarynsuMoHHON OYUCTKU BOoAbl. KOMNOHOBKA TEXHOMNOrMYECKON CXEMBI.

61 |YcTaHOBKM ANs 030HMPOBAHUA BOAbl. TeXHOMorM4yeckne napameTpbl npoLecca 1 cnocobbl X perynmpoBaHus.

62 XapakTepucTuka cnocoboB CMeLLEHUSt 030HO-BO34YLLHOW CMECU CO CTOYHbLIMW BOAAMMW. Y CTPONCTBO KOHTAKTHbIX
kamep. NpuHUMNBLI pacyeTa.

63 Knaccudukauus cnocoboB cdnotaumn. YcTaHOBKa AN HAanopHow dpnoTtauun. YCTPOWCTBO M MPUHLMI pacyeTa.

64 OuncTka CTouHbIX Bog, OT choccopa 1 azoTta ¢ npuMeHeHnem dnoTaumm.

65 AncopbunoHHble YCTaHOBKM AN 04ncTKM BoAbl. Kputepun Boibopa agcopbeHToB.

66 KoHCTpyKUMn aacopbumnoHHbIX annapaToB A4S O4UCTKU BOAbI.

67 MpuHUMN pacyeTa NOHOOOMEHHbIX YCTAHOBOK. MpUHLMMNBI yNpaBneHnst NpoLeccoMm.

68 TexHonornyeckme peLueHnst Npu rnybokon AO0YMCTKE CTOUHbIX BOA C UCMOMNb30BaHNEM aACcOpPOLIMOHHO-
MOHOOBMEHHbIX YCTaHOBOK.

69 |OnekTpokoarynsuMoHHbIE YCTAHOBKMN B TEXHOMNOMMM OYUCTKN BOAbI. VIX YCTPOMCTBO M MPUHLMNLI pacyeTa.

70 Hentpanusauus LwenoYHbIX CTOYHbIX BOA KMCMNbIMU ObIMOBLIMU rasamu.

7 OkncnuTenbHble METOAbI OYUCTKU CTOYHBIX BOA. Buabl npumeHsembix okucnutenen. Obnactv npuMeHeHus.
OkuncneHne KUCNopogom Bo3ayxa.

72 OuncTka CTOYHBIX BOO METOAOM OKUCIIEHUS KUCIOPOACOAEPKALLUMN peareHTaMu (030HOM, NePOKCUAOM
Bogopoza). TeXHONorn4yeckne CXembl.

73 BoccTraHoBuTENbHBIE METOALI 06E3BPEXMBAHUSA CTOUHbIX BOA. Buabl npyMeHseMbix BOCCTaHOBUTENEN.

74 |YpaneHue MOHOB TsXenblX MeTansoB B BUAE Cynbduaos, kKapboHaToB, MMAPOKCUAOB 1 rmapokcuakapboHaTos.

75 Cxema peareHTHOW 04YUCTKM NPOM3BOACTBEHHbLIX CTOYHbIX BOA OT TSXKErbIX MeTannos.

76 PeareHTHas HenTpanusaumsa CTOYHbIX BOA. [pumeHsieMble peareHTol. Peakuun.

77 HeﬁTp?nm3aumn KMCMbIX CTOYHbIX BOA hunbTpaumnen Yepes HenTpanuayoLyto 3arpysky. O6rnactu npuMeHeHus.
YCTPOWCTBO M NPUHLMN pacyeTa.

78 OcobeHHOCTN HenTpanuaaLmmn CTOYHbIX BOA, CoAepXallmX CEepPHY U CepPHUCTbIE KUCNOTbl. Peumpkynaums
ocajka.

79 O6Luan xapakTepucTka MeTogoB buonornyeckomn ounctkn. CTagmm pasBuTUS aKTMBHOMO MUIa B ad9POTEHKE.
OcHoBHble napameTpbl paboTbl aspoTeHkKa.

80 Knaccundukaums aspoTeHKOB MO Harpyske. YNpaBneHne Harpy3kon Ha akTUBHbIN WIl.

81 PacuyeT o6bema aspoTeHKka-CMecuTensi.

82 Knaccudukaums aspoTeHKoB No ruapoanHamMn4eckoMy pexmnmy. Cxembl OYMCTKM CTOYHbIX BOA C
MCMNOMb30BaHNEM ad3POTEHKOB.

83 |YpaneHue a3oTa U3 CTOYHbIX Bof. TexHomnornyeckme cxemsol. MpuHUMn pacyeta.

84 YpaneHue dpocdopa U3 CTOYHbIX BOA. TEXHOMOrMYECKMNE peLLEHNS.

85 Brodunbtpel.  Knaccudukauus, KOHCTPYKUMK, NPUHLMN 4ENCTBUS.

86 |TexHonorunyeckue cxembl OYUCTKN CTOYHBIX BOA C MCNOMb30BaHWEM 61MOULTPOB.

87 OuuncTka Bogpbl B Guonpygax u Ha nonsx unstpauun.

88 Ctabunusauusa ocagkos. O6u.|,mevnono>i<eHm;|. Centukn. MeTaHTeHKN. A3pobHble cTabunumsaTopbl.
TexHonornyeckme cxembl, yCTPOMCTBO annapartos, 06nacTv NpUMeHeHUs 1 NPUHUMMLI pacyeTa.

89 YnnoTHeHue 0CaaKoB. paBUTaUMOHHBIE YNNOTHUTENN. PrIOTALMOHHBIE UNOYNIOTHUTENN. TEXHOMOrnYeckme
CXeMbl, YCTPONCTBO W NPUHLMNbI pacyeTa.

90 KoHamumnoHuposaHue ocagkos. O6Lmne nonoxeHus. CoopyxxeHus NpombiBKM ocagkoB. OCHOBHbIE
TEXHOMIOrMYECKNE CXEMbI M PACYETHI.

91 0O6e3B0oXMBaHNE OCaOKOB. BaKyyM-(bVIJ'Iprbl. dunbTp-npeccol. LienTpndyrn. bapabaHHblie cywmnnku. Nnoebie
nnowagkn. TexHonornyeckme cxembl, yCTPOMCTBO annapartos, 061acTv NpMMEeHEeHNs U NPUHLMNLI pacyeTa.

92 [lecTpyKums ocagKkoB CTOYHbIX BOA. MpuHLMN pacyeTa nedn «KUMsLEro crosiy. TepMmnyeckas cyLuka U CXuraHne
0cagKoB. TEXHOMOrMYeckme Cxembl. YTUNN3aUnst 0CaaKoB.

93 YTunusaums n obe3spexvBaHe 0Txoa0B. [MoAroToBka OTXOAOB K yTUM3aLMK UM 06E3BPEXMBAHUIO.

94 TexHonorny obpalleHust ¢ NPOMBILLNIEHHBIMU OTX04aMM (Ha NpUMepe 30510LLITaKOBbIX MaTepuaros,
HedTewnamos, 1 1.4.).

95 |TexHonoruu obpalieHusi ¢ otxogammu notpebnenus (TBO, TKO, PCO, NIC u T.4.).

96 Ob6opynoBaHve ons 06e3BpeXxnBaHMs 0TXOL0B. XapaKTEPUCTUKK, anropuTM pacyeTa.

97 TexHonorny obpalleHust ¢ NPOMBILLNEHHBIMU oTXoaamu (Ha npumepe COXK, copbeHTOB, KaTann3aTopos,

otxogos JIKM, n 1.4.).




5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

He npegycMoTpeHbl.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3afgaym, Kenchbl)

1. PaccuuTaTtb 1 nogobpatb TUMOBOW MeTaHTEHK ANs cOpaKmBaHms 0CaaKoB CTOYHbIX BOA:
Qoc = 300 m3/cyT;

WanaxHocTb = 97 %;

TepModunbHBIN pexum BpoxeHus.

2. Paccuutatb rogosyto (365 gHer) notpebHoCTb B xuMmnyecknx peareHTax (Na2S03) ans yoaneHus n3 CTo4HbIX
Bog Cr(VI) nytem ero BocctaHoBneHus ao Cr(lll) no ypaBHEHUSIM XMMUYECKUX peaKLMA:

K2Cr207+3Na2S03+4H2S04 = Cr2(S04)3+K2S04+3Na2S04+4H20.

Pacxogbl cTouHbIX BOA (q) ¥ KOoHUeHTpauuu B Hux Cr(VI):

q =1,0 m3/y;

C(Cr(VI)) = 62 mr/n.

3. NpeanoxuTb CXeMy OYUCTKU BOAbI, COAepXKaLLen:
- B3BelLeHHbIE BELLECTBA;

- XTK;

- HedbTenpoaykTbl.

4. N3 gByX UMKMOHOB 4S9 OYUCTKM MbINEBbIX BbIOPOCOB BbiOpaTh Hanbornee aKOHOMUYHbIN.
LinkroH 1:

- CkopocTb B LMKIoHe 3,65 m/c;

- KoahdbmumeHT rmgpasnuyeckoro conpotusnenuns 210.

LnknoH 2:

- CkopocTb B UuknoHe 1,24 m/c;

- KoadhdpmumeHT rmgpasnumyeckoro conpotmernennsa 1300.

5. Onpepenutb pasmep 4YacTul, yrnaBnMBaeMblX B annapaTe MOKPOro nbineynaBnmBaHus ¢ apeKTUBHOCTLIO
50%, ecnu:

py= 5,5T/™M3;

Ap =400 Ma;

m = 0,5*107(-3) m3/m3;

p>x =200000 Ma.

5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oOleHUBaHUA 3HaHUWA, YMEHUI, BrafAeHUi (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NUKBUAALUUN akafeMU4ecKkomn
3a/J0/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfnameHTMpPOBaHO JloKanbHbIM HOpMaTUBHbIM aktom CI6ryrTa
«MonoxeHne o NpoBeAEHNM TEKYLLLEro KOHTPOISA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»
Obyyvatowmica gomkeH BbINOMHUTL BCe NpakTuyeckue n nabopaTtopHble paboThl, a Takke caaTb U 3alUTUTL NO
HUM OTYEThI.
5.3.2 ®opma npoBeaeHusi MPOMeXyTOYHOM aTTecTauMu No AUCLUNIINHE

YcTHas X MuceMeHHas KomnbloTepHoe TecTupoBaHue ZEE]

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo AUCLUUNInHe

B 6uneTe Tpu Bonpoca: ABa BONPOCa TEOPETUYECKUX Y OOUH — TUMOBOE pacyeTHOE 3aaHue.

Ha nogrotoBky gaetcs He 6onee 45 MUHYT.

Mocne aToro CTyAeHT oTBeYaeT nNpenogaBaTento Ha Bonpock! buneTa.

MpenogasaTenb, ANs YTOYHEHUS rMyOUHbLI OBNageHus maTtepuarnom, Bnpase 3agatb AOMOMHUTENbHbLIN BONPOC
no NpongeHHoOMy 3a CEMeCTpP Kypcy.

Bpewmsi, oTBOAMMOE Ha 3aLLMTy KypCOBOro NpoeKTa, He A0MKHO NpeBblwaTh 15 MUH, BKIOYasa KpaTkMin Aoknaza no
pe3ynbTaTam KypCcOBOro npoekTa 1 OTBETbl Ha BOMNPOCHI.

6. YYHEBHO-METOOWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | [loa uspaHua | Ccbinka

6.1.1 OcHoBHas yyeb6Hasa nuTepartypa




Mopesa, 0. J1.,| TexHonorus sawyTbl( CaHkT-MNeTepbypr: CaHKT- http://www.iprbooksh
YepHobepexcku, HO.|okpyxatowen cpeabl. Y.1 MeTepbyprckumin 0p.ru/102571.html
M., NNopeHucoH, A. B. rocyapCTBeHHbIN 2018
yHuBeEpcuTeT
NPOMBbILLNEHHbIX
TEXHOMOIrMN U Anu3anHa
BeTowknH A. T. UHxeHepHas 3awmTa . http://www.iprbooksh
OoKpy>KatoLLemn cpeapl oT MOMCKBa' Wrdpa- 2016 op.ru/51723.html
HXXeHepus
BpeHbIX BbIGPOCOB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
JILH. Tpuropbes, T.U.|OcHoBbI pac4yeta http://nizrp.narod.ru/o
BypeHnHa obopyaoBaHus ans|  M-Bo obpasoBaHua u hrokr.pdf
XUMUYECKON OYUCTKM n| Haykm PO, CTI6Ir'TYPI. - 2013
obe3BpexnBaHMs BbIOPOCOB Cne.: CrierTyen
[TekcT]: y4eb. nocobue
KO.1. MopeBa, A.B.|ObopynoBaHue 1 ycTponcTBo http://nizrp.narod.ru/
JlopeHucoH OUYUCTHBIX  COOPYXEHUN U metod/kafoxrokrsr/12
yCcTaHoOBOK [TekcT]: yyebHo-| M-Bo obpasoBaHusa n .pdf
meToanyeckoe nocobwe and| Hayku PO, CM6IrTYPI. - 2014
BbIMOMIHEHUS  NPaKTUYECKUX Chno.: CNerTypPri
pabGoTt
BeTowkuH, A. T. UHxeHepHas 3awmTa . http://www.iprbooksh
rmgpocdepbl  oT  cbpocos MOMCKBa' VHcppa- 2016 op.ru/51722.html
HXXeHepus
CTOYHbIX BOJ
BeTowknH A. T. OcHoBbI WNHXXEHepHON Mockea: VHdbpa- http://www.iprbooksh
3aLMThl OKpYXatoLlen cpeabl VikKeHepus 2016 0p.ru/51730.html
KO.J1. MopeBa, A.B.|[TexHonorus 3awmTtbll M-Bo obpasoBaHusa n http://nizrp.narod.ru/
JlopeHucoH OKpyXatowien cpegbl [TekcT] Haykn PO, BLUTS 2017 metod/kafoxrokrsr/20
Y. 1 : yyebHo-meToamnyeckoe| CMe6rynTA. — Cr6.: 18 02_15_04.pdf
nocobve BWTS CMerynrtg
KO.J1. MopeBa, A.B.|[TexHonorus sauwmTell . oo 0Bpa3oBaHMs! | http://nizrp.narod.ru/
JlopeHUCOH, A.B.|okpyxatowen cpenbl [TekcT]: metod/kafoxrokrsr/20
Oarvnesa MeToanYeckue ykasaHust ans Haykn P®, BUITS 2017 18_02_15 03.pdf
BbINOMHEHMS nabopaTopHbIX CrieryrrA. - Cro.. -
paBor BWTS Crneryntg

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. «EanHoe okHo gocTyna k o6pasoBaTenbHbIM pecypcamy» [OnekTpoHHbI pecypc] URL: http://window.edu.ru/;
2. OnekTpoHHO-0ubnunotevHas cuctema IPRbooks [OnektpoHHbI pecypc] URL:www.iprbookshop.ru;

3. Poccwiickasa HaumoHanbHasa bubnuoteka [OnektpoHHbIn pecypc] URL:http://www.nir.ru/;

4. UeHTpanbHast ropoackast nybnuyHas oOubnuoteka umeHn B. B. MasikoBCkOro [OneKTpOHHbIA pecypc]

URL:https://pl.spb.ru/;

5. OnekTpoHHO-0ubnunoTevHas cuctema «KHura®oHa». [AnekTpoHHbI pecypc] URL: http://www.knigafund.ru/;
6. MiHdopmauunoHHo — npaeosor noptan FAPAHT [OnekTpoHHbI pecypc] URL: http://www.garant.ru;

7. KowmnbioTepHas cnpasoyvHo-NpaBoBas cuctemMa KoHcynbTaHtlInioc [OnekTpoHHbin  pecypc] URL:
http://www.consultant.ru;
8. bubnuorpacdudveckas un pedepaTvBHas 0a3a paHHbIX Scopus [OnekTpoHHbIn  pecypc] URL:

http://www.scopus.com.

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHsAeMoro NpPorpamMmmMHoOro oéecnevyeHust
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no AUCUUNIIMHe

AyauTopus OcHalueHne




MynbTumeauitHoe o6opyaoBaHue, cneunanusnpoBaHHasi me6enb, Aocka

JlekumoHHas
ayauTopus
CnektpocdoTomeTp, pH-MeTp, poOTaUMOHHLIA annapaT, CYLWUNbHbLIA LWKad, SMeKTPonuTKa,
B-009 BbITSXKHOW LWKady, MydenbHas neys, AUCTUMNASTOP

JlabopatopHbii cTeHa - wucnbiTaHune 6apboTaxHoro abcopbepa, nabopaTopHbI CTEHO -
B-007 ncnbiTaHne HacagoyHoro abcopbepa, NnabopaTopHLIN CTEHA - UCTIbITAHUE MblNeynaBNnBatoLLEN
yCTaHOBKM, NabopaTopHbIN CTeHS - KOHTPONb HopmaTtumeos 1B

KoMnbloTepHas TEXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUs K ceTu «HTepHeT» 1 obecnedyeHnem
A-100 [0CTYyNa B 3NEKTPOHHYI0 MHGOPMaLIMOHHO-06pa3oBaTenbHyIo cpeay.

CneumnanuanpoBaHHas mebenb, Aocka
YyebHas aygutopusi




