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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopMmpoBaTb KOMNETEHLMM 0by4vatoLLerocsi B 06nactu 0CBOEHUSI CTyAeHTaMn OCHOB
npodeccnoHanbHOM OeATEeNbHOCTU Npu BblOOpe M 0BOCHOBaHUS TEXHOMOMMYECKUX peLueHun B 00nactM 3Hepro- wu
pecypcocbepexeHns B XMMUYECKOM TEXHOMNOMMK, HedpTexmMmmm, BUOTEXHOMNOMMK U APYrMX OTpacrsx.

1.2 3apauv AUCUUNNUHGI:

. O3HaKOMIlEHNe CTYAEeHTOB C COBPEeMEHHbIM 0060pydoBaHMEM, TEXHONOIMYECKUMM CXEMamMu U
PELLEHUSIMU MO OYUCTKE U 06E3BPEXMBAHNIO BIGPOCOB B aTMOCKEpY, CTOYHbIX BOA, NepepaboTke 0TXOOB;

. ronyyeHue cTyaeHTamy HeoGxoauMMbl NpeacTaBrneHnii 06 aKcnyaTauumM U ynpaBneHnM COOPYKEHUSIMM
M cUCTEMaMM MO OYUCTKE U 0GE3BPEXMBaHMI0 BbIGPOCOB B aTMOCHEPY, CTOYHbIX BOA;

. M3yyeHue npakTU4YEeCKUX BOMPOCOB MO BbIGOPY M  OBOCHOBAHWUID  HAYYHO-TEXHUYECKUX U

OpPraHM3auUMOHHbIX PELUEHWIA, HanpaBlEeHHbIX Ha OXpaHy OKpyXXalolleh cpedbl M pauuoHanbHOE WCMNONb30BaHWE
NPUPOAHBLIX PECYPCOB.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas noAroToBka NpeanonaraeT co3daHue OCHOBbI AMst (POPMUPOBaAHNS KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

Mpouecchl U annapaTtbl XMMUYECKOW TEXHOOMK

TeopeTuyeckme OCHOBbI OYMCTKN U 0be3BpexnBaHnsa BbIBpocoB n cbpocoB

MpomblwneHHas aKonorus

HDOMSBOﬂ,CTBeHHaH npmnpoaooxpaHHaa OeATesibHOCTb U 3KONOMMYECKNA MEHEOXKMEHT

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-1: CnocobeH K peanu3aumn MeponpuaTMA NO Pecypco- U 3HeprocoepexeHMIo NPoL,ecCoB OXpPaHbl
oKpyXKatoLlen cpeabl, o6ecnevyeHno paboTbl NPUPOAOOXPaHHLIX COOPYXKEHUN

3HaTb: OCHOBbI pacyeTa coopy>KeH|/||7| O4YNCTKUN Bbl6pOCOB, CTOYHbIX BOA N YCTAHOBOK yTUInn3aunn oTxo4os.

YMeTb: oueHMBaTb COOTBETCTBME pexuma paboTbl COOPYKEHWUA OYUCTKM BbIOPOCOB, CTOYHbIX BOA M YCTaHOBOK
yTUNM3aumMm  oTxogoB  TpeboBaHMsSIM  MPUPOAOOXPaHHOIO  3akoHodaTtenbcTBa  Poccuiickon  depepaunm  u
SKCMNNyaTalWoHHON AOKYMEHTaLUN.

BnapeTb: HaBblkaMy aHanu3a COOTBETCTBUS KayecTBa OYUCTKU BbI6POCOB, CTO4HbIX BOA U O6pa6OTKVI OTX040B HOpMam,
BblABJ1IEHNE HaApPYLUEeHNA npaBui aKkcnnyataunun CUCTeM U coopy>|<eH|/|l7|.

MK-4: CnocobeH K BbIGOpPY pecypcoB U pa3paboTke TeXHONOrM4eCKUX NpoLeccoB U onepawun B obnactu
OYUCTKU BbIGPOCOB, CTOYHbLIX BOA, OOpalleHUs ¢ oTxogamm

3HaTb: OCHOBHLIE TEXHOJOrn4yeckme cpeaocrtBa UM TexXHONOrMuW, HanpabfieHHble Ha CHUWXeHWe aHTpPONnOoreHHoro
BO34EeNCTBUSA Ha OKpYyXatLlyro cpeny; OCHOBHble NPpUHUUNbI Bbl60pa 1 000CHOBaHMSI TEXHOMOIMYECKNX CXEM.

YMeTb: nNpou3BOAMTbL BbIGOP U TEXHUKO-OKOHOMUYECKYID OLIEHKY TEXHOMOIMYECKUX PELUEeHUA MO OYUCTKE U
obesBpexvBaHUsa BbIOPOCOB B aTMOCEpy, CTOYHbIX BOA, NepepaboTkn OTXOA0B.

Bnapgetb: meTtogvMkamu aHanusa u pac4yeTa annapartoB ” coopy>|<eHm7|; MeTogaMn NOCTaHOBKM U pelleHuA 3adad no
onpeneneHnto TeXHONorm4eCcknx 1 3KOHOMNYECKNX nokasarenemn paGOTbI YCTaHOBOK U coopy>|<eH|/|l7|.




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA
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KoHTakTHas paboTta
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(4achbl)

Mp.
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Pasgen 1. TexHonorms o4McTKu ra3onbineBbiX BoiIOPOCOB

Tema 1. TexHonorus noineynasnMBaHns.

TexHonorva nbineynaenueadmsa. Obnactm npUMEHEHUS.
Cragum TEXHOMOoru nblneynaBnMBaHus. Cyxas
MexaHunyeckass ouucTka rasoB. Mokpas MexaHuyeckas
oynctka rasoB. PunbTpauMoHHas W AneKkTpuyeckas
O4nCTKa rasos.

TexHonorvsa nbife- 1 30M10yNaBUBaHNS MPU XUMUYECKOW
nepepaboTke OPEBECVHbI, npu npon3BoacTBe
MUHepanbHbIX yaobpeHun, npu npoussoactee BBK, B
HedpTexumnn, B TONSIMBHOM 3HepreTUke npu
MUCNONb30BaHUM  TPAAMLMOHHBIX U anbTepHaTUBHbIX
BMOOB TOMNMB. JHeprocbepexeHne B  TexXHOMormu
MnblneynaBnMBaHus.

OcHoBHble Buabl Nbineynaesnueatowmx annapatos (MA),
ux Knaccudpukauma. LMKNOHbI, TKaHeBble  UbTPLI,
ckpy66epbl BeHTypn, nonele rasonpombiBaTenu,
anektpounbTpbl.  MpuHuMnbl  paboTtbl. O6nacte u
0COBEHHOCTH NMPUMEHEHMS. KoHCTpyKTMBHBIE
ocobeHHocTn. OcHoBbI BbibOpa 1 pacyeTa.

UcxogHble paHHble pana  pacuyeta [MA. Kputepunm,
ncnonb3yemole npu Boibope MNA. OcHoBbl pacyeTa lMA.
MpakTnyeckoe 3aHaTne 1. BoiGoOp 1 pacyeT LMKNOHOB.
JlabopatopHoe 3aHATME 1. Cyxoe WHEepUMOHHOE W
uNbTpaLMoHHOE MblleyNaBnMBaHNE adpo30nen npu
pasnu4YHbIX pexmMax paboTbl annapaTtos.

JlabopatopHoe 3aHATME 2. W3yyeHne  akToOpOB,
BMMSIOLLNX Ha 3(PPEKTUBHOCTb ra3004UCTHBIX
annaparos.
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Tema 2. TeXHONOrMsi OYNCTKM ra3oBbIX BbIOPOCOB.
TexHonorms o4McTkM U 06e3BpexmBaHns ra3oobpasHbIxX
npuMecen M3  WUCTOYHMKOB  BblbpocoB.  Obnactu
NpUMeHeHus abcopbunoHHoro, ancopbunoHHoro,
TepMoOKaTanMTU4eCKoro MEeTOLOB O4YMCTKM  BbIOpPOCOB.
Beibop ©n  obBocHoBaHue METOOOB  OYMUCTKU "
TEXHONOMMYECKUX CXEM.

Pa3oMkHyTble ¥ 3aMKHYyTble CXeMbl abcopOLMOHHON
OYUCTKM. Cxema abcopbumoHHoM YCTaHOBKM c
npMMeHeHeM B kadecTBe abcopbeHTa TexXHONOrMYecKmx
pacTtBopoB  (CaHuTapHass cxemMa ouucTtkn). Cxema
abcopOLUMOHHON YCTaHOBKM C MPUMEHEHMEM B KayecTBe
abcopbeHTa npurotaBnMBaembix pacTBopoB. Cxema
abcopbunoHHOM YCTaHOBKM c pereHepaunen
abcopbeHTa. Abcopbepsl. Knaccudukauums,
XapaKTePUCTMKN U 06nacTb NPUMEHEHMS.

MpuHumnel  pabotbl  abcopbepoB.  KOHCTPYKTUBHbIE
ocobeHHoCTH.

lMoBepxHOCTHble, GapboTaxkHble W  pacnbinuBaloLne
abcopbepbl. NcxogHble  gaHHble  Ans pacyeTa
abcopbepa. OcHoBbl BbIOOpa 1 pacdeTa abcopbepos.
Cxema agcopbuUMOHHOM YCTaHOBKM C  peKynepauven

YIOBIEHHbIX BeLlecTB. Cxema agcopbumoHHom
YCTaHOBKM C 06e3BpEeXUBAHMEM YIIOBMEHHbIX BELLECTB.
Ancopbepbl. Knaccudumkaums, XapaKkTepucTuUku "

obnactb npumeHeHus. MpuHumnel paboTel agcopbepos.
BepTukanbHbln,  KOMbLEBOW, MNOMOYHbIN  agcopbepbl.
KoHCTpyKTUBHbIE OCOBEHHOCTU. McxoaHble OaHHble And
pacyeta agcopbepa. OcHoBbl Bblbopa UK pac4yeTa
apcopbepos.

Cxembl YCTaAHOBOK KaTanuTuieckoro 006e3BpexunBaHus
BbIOpPOCOB.

Tepmuyeckoe obesBpexuBaHne BblIOpocoB. PeakTopbl
KaTanuTn4eckoro JOXUraHus. Knaccudumkaums,
XapakTepucTMkm u obnacte npuMmeHeHus. [puHUMnbI
paboTbl  peakTopoB.  KOHCTPYKTUBHbIE  OCOGEHHOCTW.
McxogHble OaHHble Ans pacyeta peaktopoB. OCHOBbI
BblOOpa 1 pacyeTa peakTopoB.

Tepmuyeckoe poxuraHne BblibpocoB. OcHOBbI MeToAa.
O6bwun BMO nedem Ons  CkKuraHus  BbIGPOCOB.
OCOBGEHHOCTN KOHCTPYKUMIA neven npu obes3BpexvBaHun
BbiOpocoB. O6Gnacte npumeHeHus meTtoga. McxoaHble
OaHHblEe NS NPOEKTUPOBaHMWS, OCHOBbI pacyeTa.
TexHomnorMs o4YucTkM M 0be3BpexmBaHus BbIOPOCOB OT
razoobpasHbix 3arpsasHsowmx Bewects (SO2, H2S, NOx,
NH3, opraHnyeckux BewecTB, B T.4. [OWUOKCMHOB) MO
oTpacnsM M Npou3BOACTBaM MO Hanpa.feHUIo
NOArOTOBKU. TexHonormm COBMECTHOM OYMCTKM
Bbibpocos o1 SO2 n NOx.

OHeprocbepexeHne B TexHomormax abcopObumoHHON,
ancopbuMOHHON, TEpMOKaTanUTUYECKON OYUCTKU.

Pasgen 2. TexHonorms OMUCTKN CTOYHbIX BOJ,
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Tema 3. TexHONMOrMA MEXaHMYEeCKOM OYUCTKM CTOYHbIX

BOA.
Obwaa  xapakTtepucTtuka MeToa0B MeXxaHn4eCcKom
OYUCTKHU CTOYHbIX BOA, obnactu NPUMEHEeHUA.

TeopeTndyeckoe 0OBOOCHOBaHWME OCHOBHbLIX  pPacYeTHbIX
napaMmeTpoB COOPY>KEHUN MEXaHUYECKON OYNCTKN

O6rnacTm NpUMMEHEHMs TEXHONMOMMM  OTCTaMBaHUS B
O4YNCTKE CTOYHBLIX W MPUPOAHbLIX BoAd. Buabl OTCTOMHBLIX
COOPY>KEHWI: NECKOITOBKN 1 OTCTOMHUKM.

Tvnbl  NECKONMOBOK,  KOHCTPYKTVBHbIE ~ OCOBEHHOCTH,
pabo4re xapakTepuUCTUKK, MPUHLUMM pacyeTa.

Tvnbl  OTCTOMHUKOB,  KOHCTPYKTUBHblE  OCOBEHHOCTH,
pabouyne xapakTepuCTUKK, MPUHLUMM pacyeTa.

Cnocobbl WMHTEHCcMpMKaumum paboThbl OTCTOMHbBIX
COOPYXEHUM. ObocHoBaHne peLueHun no
NHTEeHCcUmKaumm.

Buabl ¢unbTpoBaHud. [pouecchl, nexawue B OCHOBE
MeXaHU4YeCKoM OYNCTKM UNbTPOBaHMEM, nx
0ocobeHHOoCTb. OCHOBHbIE BMAbl 0O0PYLOBaHUSA: PELLETKM,
ceTyaTble UNbTPbI, cUTa, PUNBTPLI C HAMBIBHBIM CIIOEM.
O6nactn npuMeHeHUst 1 NpuHUMN Bbibopa 06opyaoBaHMSA
ans peLleHns KOHKPETHbIX 3agau. dakTopsl,
onpegensawowme 30dPeEKTMBHOCTL paboTel 06opyanoBaHMS
M MyTN ee MOBbILLEHNS.

dunbTpoBaHue yepes 3arpysKu. PasHoBuaHoCTM
UNbTpYOLWNX mMaTepuarnos, nx OCHOBHblE
Xapaktepuctukm u cBouctBa. OCHOBHble napameTpbl
pabotel  cunbTpoB ¢ 3arpyskon.  Knaccudukaums
dUNbTPOB MO CKOPOCTM  bunbTpaumu,  KPYMHOCTU
3arpysku, pacnonoXeHuo cnoes PUNBTPYOLLNX
MaTepuarioB B 3arpy3ke, HamnpaBleHU0 OBWKEHWUIO BOAbI,
peXMMy pereHepauuu 3arpy3ku, Mo rpsi3eeMOKOCTU.
Cxembl (pmnbTpoBarnbHbIX YCTAHOBOK NPV MEPUOANYECKON
W HenpepbiBHOW pereHepauuu 3arpy3ku. [pyHUmnbI
pacyeTa UbLTPOB C 3arpy3Kon.

MpakTnyeckoe 3aHaTue 2. Pacyet HeOTENOBYLLIKU.
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Tema 4. TexHonorMs  (OU3MKO-XUMUYECKON  OYUCTKM
CTOYHbIX BOA,.

Obwaa xapaktepuctmka W obnactu  NpUYMEHEHMS
MEeTOA0B PUINKO-XMMUHECKON OYNCTKM CTOYHBLIX BOA.
CoBpeMeHHble MPeACTaBneHNss 0 npoueccax, Nnexawmx B
ocHoBe  (b/IOTALUMOHHOM  OYUCTKM C  MPUMEHEHUEM
pasnuyHbIX CMocobOB  HacbIWEHWst BoAbl  My3bIpSAMU
razoB. Cnocobbl dnoTaunoHHoOM 06paboTKM CTOYHbIX
BOA. wMnennepHas dnotauus, neHHas dnoTaums,
HanopHasi 1 BakyyMHas doTauus, NeHHasi cenapauusi.
Obnactm uvcnonb3oBaHUA  3TUX  cnocoboB. Cxembl
hN1IOTAUMOHHBIX YCTaHOBOK, nx annapartypHoe
odopmMreHne, pexxumbl paboThbl.

HanopHas dnotaums. OcobeHHocTu npouecca. BnvaHue
pasnuU4YHbIX TEXHONOIMYeckMx aKkTOpoB Ha MpoLecc
dnotaunn. MHTEHCUMKaUMS npouecca OYUCTKM Boabl
3TMM METOOM.

MpuHUMNManbHasi  CXemMa  OYUCTKM  CTOYHbIX  BOA
KoarynupoBaHuem 1 obopynoBaHue (cMecuTenu, kamepbl
xnonbeobpasoBaHne) AN 3TUX  TEXHOJOrMYECKUX
npoueccoB. OOoOpyooBaHWE — peareHTHbIX — XO3SAWCTB.
[osaTopsbl.

MpuHUMNManNbHbIE  TEXHOMOTMYECKME  CXEMbl  OYUCTKU
CTOYHbIX BOA MeTogoMm  afcopbumu. PereHepauwus
ancopbeHToB. MaTepuanbHblii banaHc npouecca
agcopbumn. AncopbUMOHHbIE YyCTaHOBKM co
CTaUMOHApHbIM,  OBMXKYLUMMCH U MCEBOOOXKMKEHHbIM
cnoem copbeHTa. NpuHUMN pacyeTa annapaTos.
MatepuanbHbin ~ 6anaHc  MOHOOOMEHHOro  mpouecca.
MoHutoBble ycTaHOBKU. KOHCTPYKTMBHbIE OCOBGEHHOCTU
NPAMOTOYHBIX M MPOTUBOTOYHBLIX (OUNBTPOB, UILTPOB
CMELUEHHOr0 [EeNCTBUA W HEenpepbiBHO LAENCTBYHOLLMX
YCTaHOBOK.

TexHonornyeckme  cCxembl  MOHOOOMEHHOW  OYMCTKM
CTOYHbIX BO4 M OCOBEHHOCTU WX pacyeTa v KOMIMOHOBKM.
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Tema 5. TexHonormsa XMMm4eckom O4NCTKN CTOYHbIX BOA.
TexHonorms XMMUYECKOM O4YUCTKM MPOM3BOACTBEHHbIX
CTOYHbIX BOoA. BsammHas HenTpanusaums KuCnbiX W
LLLENOYHbIX CTOKOB, PunbTpaums yepes HenTpanusyroLime
MaTepuanbl. PeareHTHaa HeWTpanu3aumMsi KUCMbIX W
WenoYHbIX CTOKOB. HenTpanmsaums  CTOYHbIX  BOA
KMCMbIMK ObIMOBbIMUN rasamu. TeopeTtuyeckoe
00OCHOBaHME  OCHOBHBLIX  pacyeTHbIX  MapaMeTpoB
YCTAHOBOK W COOPYXEHWA. YCTPOMCTBO M  MPUHUUMbI
pacyeTa oTAeNbHbIX COOPY>XEHUN.

OxkucnutenbHbole meToabl. MeTon «MOKPOroy» CXWUraHus.
Aapauus, o03oHuMpoBaHMe. O30HMpOBaHWE, MexaHW3M
aencrTeums 030Ha. Mcnonb3oBaHue COBPEMEHHbIX
METOOOB  CMELUEHWs1  O30HO-BO3AYLWIHOM CMecu Co
CTOYHOM BOJOMW. OkucneHmne X110poMm 7] ero
coeanHeHuamun.  OKUCneHne nepokcMaoM  Boaopoaa.
SnekTpoxmMmmnyeckoe OKUCneHue. Mpouecceol
ANEKTPOoKoarynaumMoHHOM OYUCTKM CTOYHbIX BoA. [MpuHUmn
pacyeTa aneKTpoKoarynsiTopos.

BoccTaHoBuTENBHBIE MeToAabl. BoccTaHoBneHue
nepokcnaoMm  BOOOPOAa,  MAPOCYNbMTOM  HaTpus,
OMOKCMOOM Cepbl.

YpoaneHve  UWOHOB  TspKENbIX  MeTaryioB B Buge
cynbcmaoB,  kapboOHATOB,  IMAPOKCMAKAPOOHATOB U

rMOpoOKCHAOOB. Cxema peareHTHON OYNCTKN
Npon3BOACTBEHHbIX CTOYHbIX BOA OT TAXEeIblX MeTarnsioB.
JTabopaTopHoe 3aHATME 3. HewTtpanusaunoHHas

OYMCTKa CTOMHBLIX BOA, COAEpPXalUX WOHbI TsKEenbIX
MeTannos.

JlabopaTtopHoe 3aHATUEe 4. PeareHTHasi o4MCTKa CTOYHbIX
BOA, coaepkallux UOHbI LLIeCTUBANEHTHOro Xpoma.

Tema 6. TexHonornss OMONMOrMYECKOM OYUCTKU CTOYHbIX
BOA.

OObwaa xapaktepuctmka M obnactMu  NpYMEHEHMUS
TEXHOMOrMm OMONOrMYECKMX METOOOB OYUCTKM CTOYHbIX
BOO. TexXHOomnmormsi O4YMCTKM CTOYHbIX BOAO B adpOTEHKaX.
Knaccudpukauusa asapoTeHKoB Mo rMApPOAVHUMUYECKOMY
PEeXMMY W Harpyske Ha aKTUBHbIA Wi. YnpaeneHue
OCHOBHbIMW  TEXHOJIOTMYECKMMM MNapaMeTpamu paboThbl
a3pPOTEHKOB.

TexHonorMss  Guonornyeckoro  yaaneHuss  GUOreHHbIX
anemMeHToB. [lpyHUMMBI KM CXeMbl  BGMONOrMYECcKon
JeHuTpudukauumn. TexHonorna aedocdoTaumm CTOYHbIX
Bog. CxemMbl COBMECTHOM OYMUCTKAM CTOYHbIX BOA4 OT
opraHM4yeckux BeLLeCcTB, a3oTa U docdopa.

TexHonorms O4YUCTKM CTOYHbIX BOL B COOPYXEHUAX C
NMMOOUNN30BaHHbLIMM MMKPOOPraHn3mamu.
BrodunbTpbl, Buognckn n nons ounbTpaumm.
Knaccudpmkaumss 6mocdbumnbTpoB M UX TexXHOrormdeckmne
napameTpbl. [puUHUMNNANBbHBIE CXEMbl OYMCTKM CTOMHbIX
BOA C ucnomnb3oBaHWMeM  OuogunbTpoB. Cuctembl
opoweHnss n BeHTUnAuuM  6nodunbTpoB.  [puHUMNGI
pac4eTa.

1,5

20

Pasgen 3. TexHonorus ob6paboTkn oTxo008

0,5

20




Tema 7. TexHonorms obpaboTkm 0cafkoB CTOUHbLIX BOA.
TeopeTnyeckme OCHOBbl W XapaKTepUCTUKUM OCanKOB.
Knaccudmkauusa n ceonctea ocagkoB. [NpuHuunuaneHble
cxeMbl nepepaboTkM 0cagKoB.

YnnoTtHeHue 0OCafKoB. Oobwwme MOJIOXEHUS.
[paBUTaUMNOHHbIE yAnoTHUTENMN. droTauUNOHHbIE
UNOyNMOTHUTENN. O6nactu NPUMEHEHNA.

TexHonornyeckme Cxembl, YCTPOWCTBO W  MPUHLMNBI
pacueTa.

Crabunuzauus ocagkoB. OOwme nonoxeHus. CenTuku.
OByxbsApyCHbIe OTCTOVHUKM. OcBeTtnuTenu-
neperHnsartenu. MeTaHueHku. A3pobHbIe
cTtabunmsatopbl. TexXHONMOrMYyeckne Cxembl, YCTPOMCTBO
annapaToB, 06r1acTM NPUMEHEHNS U NPUHLMIMBI pacyeTa.
KoHgouumoHupoBaHne ocagkoB. O6wWme  NOMOXeHUs.
CoopyxeHus NPOMbIBKMN 0OCaJKoB. OcHoBHble
TeXHONorm4yeckMe cxembl U  pacyeTol. PeareHTHOE
XO35IMCTBO. YcTaHoBKU Tennosou o6paboTku.
OcobeHHoCcTN pacyeTa. PasmopaxuBaHve W oTTavMBaHue
ocapgkoB. lMpuHUMN pacyeTa NbgoreHepaTtopa KpUOreHHOM
YCTaHOBKMW.

OGesBoxuBaHne ocagkoB. Knaccudpmkaums. O6uwme
NOSTIOXEHNS. Bakyym-punbTpsbl. dunbTp-npecchi.
LleHTpudpyru. BapabaHHble CYLLUMNSIKMN. Mnosble
nnowagkn.  TexHonornyeckue CXEMbl,  YCTPOWCTBO
annapaToB, 0611acTM NPUMEHEHNS 1 NPUHLMMBI pacyeTa.
OecTtpykumnsa ocagkoB CTOYHbIX Bogd. OOLLMe NOMoXeHUus.
MpuHUMN pacyeTa neyvn «KUnsawero criosi». TepMudeckas
Cyllka M CXuraHue ocagKkoB. TexHOMnornyeckme Cxembl.
YTunusauusa ocagkos.

Tema 8. TexHomormsa yTunusaumm u o06e3BpexunBaHus
OTXOAOB C Lienbio nonyveHms BMP n BOP.

Ytunusaumsa un obesBpexuBaHue o0TxodoB. [logroToBka
OTX0OOB K  yTunu3auMum  unu  obe3BpexmBaHuIo.
TexHonormm o6palleHNsi C MNPOMBILNEHHBIMWM OTXO4amMM
(Ha npumepe 30510LUNAaKOBbIX mMaTepwuaros,
KPYMHOTOHHaXHbIX OTXOOOB XMMMWYECKOM TeXHOormu,
HedpTewnamoB, OTpPabOTaHHbLIX CMa304HbIX MaTepuanos,
copbeHTOB, KatanusaTtopoB, oTxogoB JIKM, CMC,
pacTuTenbHbIX OTXOAOB M T.4.) U OoTXo4amu noTpebnexHus
(TBO, TKO, PCO, JIC n 1.n.), Obwasa xapakTepucTunka
npuMeHsieMoro obopyaoBaHWs, MPUHLMMNLI ero paboThl,
0COBEHHOCTM  KOHCTPYKUu. WcxopgHble OaHHble  Anst
NPOEKTUPOBaHMS U anropUTMbl PacyeToB.

40

Wtoro B cemecTpe (Ha kypce ans 3A0)

50

KoHcynbTaumm n npoMexxyTodHasi attectaums (Ok3ameH,
KypcoBon npoekT)

10

14

215

2,5

6,5

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

30,5

2215

4 KYPCOBOE NMPOEKTUPOBAHME

4.1 Llenn n 3apaum KypcoBon paboTthbl (npoekTa): 3akpenuTb 3HaHWsI CTyQEHTOB Npu Bbibope M 000CHOBaHUSA
TEXHONMOMMYECKMX peLLeHnn B 0bnacT 3HePro- U pecypcocbepexeHnss B XMMUYECKOW TEXHOMOMMU, HEPTEXUMUM,
BroTexHonorMn 1 gpyrux oTpacrnsax ¢ y4eToM COBPEMEHHbIX SKONMOMMYECKUX Y TEXHONOrM4Yeckux TpeboBaHun.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): MoxeT onpenenaTbcsi BO3MOXHbIMU BuaaMu TpyaooBOWM

OeATeNbHOCTUN U NpakTU4eCKNMMU MHTepecaMun CtygeHTa npu oCBoOeHUN ANCUUNITNHBI.

Tembl KypcoOBOro npoekTa:

TexHomnormsa ctabunusaumum ocagKkoB COOPYXKEHUA BUONOMMYECKON OYMCTKU CTOUHBIX BOA NPY MOMOLLU

METaHTEHKOB,;




TexHonormus 6MonorMYecKon OYUCTKU CTOYHBIX BOA METOAOM HUTPO-U AeHUTpudmkaumu;
TexHonorma aacopbLUOHHON OYUCTKM CTOYHBIX BOS;

TexHonorma o4YMcTkn BoAbl METOAOM MOHHOIO 0BMeEHa;

TexHonorms ounctkm Boapl oT NAB o3oHMpoBaHuewM;

TexHonorms OYUCTKU BOAbl OT TSKENMbIX MeTansoB METOAOM 3neKTpoKoarynsauum;
TexHonorma oYnCTKM BoAdbl OT HEPTENPOAYKTOB;

TexHonorus pereHepaumm oTpaboTaHHbIX CMA304YHbIX MaTepUaros;

TexHonorms yTunu3saumm ranbBaHU4YeCKkUX OTXOAOB;

TexHonorua ob6esspexusaHusa PCO;

TexHonorma ytunmsaumy 30510LWMNakoBblX MaTepuanos;

TexHonorma ytunmsaumm OTXO40B MPOU3BOACTBA CEPHOW KUCMOTHI;

TexHonorms ytunusauum otTxogoB npoussoactea ocOpHOM KMCHOThI.

4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPEeACTaBNEHNIO pe3yNbTaToOB KypCcOBOW paboThbl (NpoekTa):

BbinonHseTca mHanBuayansHO No OOHOMY M3 BO3MOXHbIX BapnaHToB. Martepuan rotoBUTbCS C UCMONb30BaHWEM
Hay4YHO-TEXHUYECKON nuTepaTypbl, HOPMAaTWBHO-NPaBOBOW AOKYMeHTauuMum C Cco6niogeHVemM aBTOPCKMX MpaB npu
UCMNOMb30BaHUN MHHOBALMOHHBIX peLleHu npy 060CHOBaHNN TEXHUYECKUX PELLEHWUIA.

PesynbTaTbl npeacTaBnsoTca B BuAae rpacuyeckoro marepuana v MOACHUTENbHOW 3anncku, KoTopasi AOMmKHa
ObITb BbIMONIHEHA B COOTBETCTBUM C METOAMYECKUMW yKasaHuaMU "TexHonorus 3awmTbl OKpyXarwLen cpeabl.:
MeTOAMYECKME YKa3aHUs MO BbIMONHEHMIO KypcoBoro npoekta / coct. KO.J1. Mopesa, E.A. Bacunbesa, O.A. LaHoBa ",
cofepxallen cnegyowme obssatenbHble 3NeMeHThI:

- XapakTepucTtunka UctodyHmka obpasoBaHusa BbIGpOCOB, COPOCOB, OTXOAO0B;

- Beibop n obocHoBaHme TexHomnorumn Ha ocHoBe HOT (UTC), NCO, BAT (BREF)

- ObnacTtb NpMMEHEeHNsT JaHHOW TEXHOMOMUN OYUCTKU, €€ JOCTOMHCTBA U HEOOCTaTKu;

- Cbop n aHanu3 Hay4yHO-TEXHWYECKON WHOPMAaLUKM, OTeYeCTBEHHOro W 3apybexHoro onbiTa Mo TemaTuke
KypCOBOro MpOEKTa;

- MaTepunanbHble Unu aHepreTM4eckne pacyeTbl npeanaraemon TexXHomnormm

- PacueT TexHonormyeckor YCTaHOBKM WM OTAENbHOW CTagum TEXHOMOMMYEeCcKoro mnpouecca no TemaTuke
KypCOBOro MpoekTa.

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPECTB OLIEHUBAHUSA PE3YJILTATOB
5.1 MNoka3aTenu oLeHUBaHUA OBYYEHUA

Kopg komneTteHumm MokasaTenu oueHnBaHUA pe3ynbTaTtoB o6yl-|eva

[eMoHCTpUpyeT 3HaHWe OCHOB pacyeTa COOPYXEHU OYMCTKM BbIBPOCOB, CTOYHbLIX
BOJ, W YCTAHOBOK YTUINU3aLUN OTXOO0B.

CnocobeH oueHMBaTb COOTBETCTBME pexuma paboTbl COOPYXKEHWUA  OYUCTKM
BbIGPOCOB, CTOYHbLIX BOA W YCTAHOBOK YyTuUnmM3auum oOTXogoB TpeboBaHWsM
NPUPOOOOXPaHHOIoO 3aKoHOoJaTenbCTBa Poccuiickon depnepaumm "
3KCMIyaTaLMOHHON AOKYMEHTaUuNn.

[eMoHCTpUpyeT HaBblkKM aHanu3a COOTBETCTBUSI KayecTBa OYUCTKM BbiBPOCOB,
CTOYHbIX BOA 1 06paboTKM OTXO40B HOPMaM.

[emMoHCTpupyeT 3HaHME OCHOBHbLIX TEXHOSIOMMYEeCKUX CpeacTB W TEeXHONOrun,
HanpaBneHHbIX Ha CHUWXEHMEe aHTPOMOreHHOro BO3AEWCTBUSA Ha OKPYXalollyio cpeay;
OCHOBHbIX MPUHLIMNOB BbibOpa 1 060CHOBAHWS TEXHONOMMYECKUX CXEM.

CnocobeH npoun3BoanTb BblGOp " TEXHUKO-3KOHOMUYECKYIO OLEHKY
MK-4 TEXHOSOMMYECKNX PELLEHWI MO O4YnCTKe U 0be3BpexnBaHns BbIOPOCOB B aTtMocdepy,
CTOYHbIX BOZ, NepepaboTkmn 0TX0A0B.

CnocobeH nonb3oBaTbCd MeTOOMKAMW aHanmsa W pacyeTa annapatoB W
COOpY)XEeHW; MeTodaMuM MOCTaHOBKM W pelleHns 3agad no  onpeaeneHuio
TEXHOMNOMMYECKNX Y SKOHOMMUYECKUX NoKasaTenen paboTbl yCTAHOBOK 1 COOPYXKEHWI.

MK-1

5.2 Cucrema n Kputepum oLeHUBaHUA

KpuTtepuun oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

Llikana oueHnBaHua

YcTHOe cobecenoBaHne MucbmeHHasn paboTa
KypcoBow NpoekKT.
ObyuvatoLymiics naet nonHblr, | MonHoe ©  pa3HOCTOPOHHEE pacCMOTpeHue
McYepnbIBAOWUA  OTBET, MOKa3blBaOLUA | BONPOCOB, CBUOETENLCTBYIOLLEE 0

BCECTOPOHHee U rnybokoe  3HaHWe | 3HAYMTENbHOM camocTosTenbHon paBote ¢

OCHOBHbIX 3aKOHOMepHOCTe B o06nactu | UCToYHUKaMn. KayecTBO  MCMOMHEHUS  BCeX
5 (oTnn4Ho)

n3y4yaemomn TemaTuku. 3MeMEeHTOB paGoThbl COOTBETCTBYET
TBOpYECKMI  nogxon W NpUMeHeHMe | TpeGoBaHusM, copepxaHue MONHOCTbIO
apyouummM B UM3NoxeHun  yyeBHoro | cooTBeTCTBYET 3apaHuio. HaHbl
mMaTepuana. ucyepnbiBaloLLUMe BbIBOAbI W TMOMHbIE OTBETbI

Ha nocTaBliEHHbIE BOMpPOCHI. PaboTa




npeacTaBneHa K 3awmTe B TpebyemMble CPOKM

OO6yyatoLmmnca nokasbiBaeT [OCTaTOYHbIN

YpOBEHb 3HaHWA  3aKOHOMEpHOCTEN B o
_ KypcoBoi MpoekT BbIMNOSIHEH B COOTBETCTBUM C
obnactu n3yyaemon TemaTuKu,
3aaHuemM. Nwmetotcs oTAenbHble
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
) HecyLlecTBeHHble oOWwunbkn B pabote unm B
onpeaeneHusix; ycBoun OCHOBHYO
4 (xopoLuo) i OoTBETax Ha MOCTaBMeHHble npu 3awmTte
nuTepatypy; [OOMycKkaeT He3HauYuTernbHble
BOMPOCHLI, MOTYT UMETb MECTO OTCTYMMEeHUs OT
owmbkn npu  OTBETax Ha  BOMPOCHI
npasun odopmneHnss paboTbl UMM HapyLlEeHbI
3K3aMeHaLMOHHOIo buneta "
CpOKM NpeaocTaBneHns paboThl K 3awmTe
OOMONHNUTENbHbIE BOMPOCHI
npenoaasaTens.
Obyuvatowmiics nokasblBaeT 3HaHus | 3agaHne  KypCOBOro  MpoekTa  BbINOSIHEHO
yyebHOro marepvana B MWHUMAarNbHOM | MOJMIHOCTbIO, HO B paboTe ecTb OTAesNbHble
obbeme, 6e3 yrnybneHuMss B W3y4aemblil | CyLLLECTBEHHbIE owmnbKu, NPUCYTCTBYIOT
3 (yooBneTBOpUTENbHO) . o
martepwarn, 3HaKoMm C OCHOBHOW | HETOYHOCTK B oTBeTax, KayecTBO
nuTepaTypon; [OOMyCcKkaeT CyLLleCTBEHHble | MpeacTaBneHus paboTel HM3Koe, Nnbo paboTa
OLIMBKM B OTBETE HA 9K3aMEHE. npeacTaBreHa ¢ 0no3gaHveMm.
ObyuvatoLymiics He noHnmaeT
MOCTaBIEHHBIX BOMPOCOB;
MAoOX0  OpMEHTMpYyeTCss B OCHOBHbIX | OTcyTCTBME OfiHOTO unm HECKOINbKUX

2
(HeyooBneTBOPUTENBHO)

MOHATUSIX WU ONpPeaeneHunsx; Ninoxo 3HaKkom
C OCHOBHOW nuUTepaTypoW; gonyckaeT npu
OTBETE Ha 9K3aMeHe CyLeCTBEHHble
OLWNBKM M HE MOXET YCTpaHUTb UX Oaxe
noA pyKOBOACTBOM MpenogasaTens.
MonbiTka  chUCbIBaHWS,  WUCMOSb30BaHMS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHWe MOACKAa3KOM Apyroro
Yyerno.eka.

06513aTenNbHbIX 3NEMEHTOB 3afaHUs KypCOBOrO
npoekta, nMbGO  MHOrOYUCIIEHHbIE  TpyGble
owmbkn B paboTe, rpyboe HapylLleHue npaBun
0hOpMIEHNsT  WUNU  CPOKOB  MpeAcTaBeHUst
paboThbl.

MpeactaeneHune Yyxoi paboTel, nnarvat, nnbo
OTKa3 OT npefcTaBneHnst paboThbl

5.3 TunosBble KOHTPOJIbHbIE 3aaaHnA n/vnun nHble MaTepuanbl, UCnomnb3yeMbie ONA OUEeHKN pe3ynbTaTtoB

obyuyeHus

5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n

dopMynunpoBKN BONPOCOB

Kypc 5

TexHuka nbineynaesnmnMBaHnA. OTanbl nbineynasiMBaHUA. MeToabl nblneynasnmBaHnA.

TexHnyeckne nokasarenm nblneynasnmealoLLnNX yCTaHOBOK.

LlVIKJ'IOHbI. LlVIJ'IVIHD,pVILIeCKVIe N KOHUYeCKMe UUKIOHbI. PacdeT cTeneHn o4mcTkm n rmapasnn4yeckoro
ConpoTuBIEHUA.

Xapaktepuctuka umknoHos HUNOIA3. MpynnoBsble LMKNOHLI. BaTapeiiHble LMKNOHbI.

Knaccudukauns annapatos MMO. Ckpy66epbl BeHTypn. OcHoBbI pacyeTa.

OuuncTka BEHTBLIOPOCOB B annapaTax ygapHo-UHEPLMOHHOIO aencteus (ckpy6oep NBM). OcHoBbl pacyeTa.

duUnbTPbI pykaBHble. KOHCTPYKUMS pykaBoB. PunbTpoBasnbHble TkaHu. CKopoCTb (ounbTpauum.

Cnocobbl pereHepaLmmn pykaBHbIX punbTpoB. PunbTp pyKaBHLIN C UMNYMbCHON pereHepaumnen,
XapaKTepUCTUKM.

OnekTpuyeckne metoabl o4NCTKU. BbiGop 1 pacyeT anekTpodunbTPOoB.

MblneynasnvBeaHne B NpoLeccax AepeBoobpaboTKu.

3onoynaenueaHue. Cyxme n MOKpble 30510yNOBUTENN.

Ounctka abimoBbIX razoB CPKA.

MeineynaenueaHme u3 abiMoBbIX razos UPTT.

KJ'IaCCVI(*)I/IKaLI,VIH npoweccos n cnocoboB nbineynasinBaHnA.

Knaccudukaums n obnactu npumeHeH1sa annapaToB Cyxon MexaHndeckom ounctkm (CMO).

Knaccudmkaums n obnactu npumeHeH1s annapaToB MOKpOr MexaHudeckon ounctkm (MMO).

Knaccundukaums n obnactim npumeHeHms punbTpoB.

Knaccudmkaums n obnactm npumeHeH1s anekTpounbLTpoB.

3|a(3|a]a|z[3|n]2|3]e| @ |~[o|als]| o N~

LInknoHbl ognHOYHbIE, rpynnoBble, 6ataperiHblie. KOHCTPYKTMBHBIE 0COGEHHOCTN. BbiGop 1 pacyer.

20 Ckpy066epbl ons nbineynaenuBaHus. KOHCTpyKTUBHbIE 0cOBEHHOCTU. BbiBGop 1 pacyer.
21 ®dunbTpbl TkKaHeBbIe. KOHCTPYKTMBHBLIE 0COGEeHHOCTH. OLeHka adhheKkTMBHOCTN PUNbTPOB. Ux pereHepauums.
29 Pa3omkHyTas cxema abcopOLUMOHHONM YCTAaHOBKM C MPUMEHEHMEM B KayecTBe abcopbeHTa TEXHONOMMUYECKMX

pacTBOPOB (CaHUTapHas cxema OYUCTKU).




Pa3omkHyTas cxema abcopOLUMOHHOM YCTAaHOBKM C NPMMEHEHMEM B KayecTBe abcopbeHTa npurotaBnmnBaeMbIx

23
pacTBOpOB.

o4 3amkHyTasa cxema a600p6LI,MOHHOl7IuyCTaHOBKVI C NpyMeHeHVeM B kayecTBe abcopbeHTa npuroTaBnmBaemMblx
pacTBOPOB (Cxema C pekynepaumen).

25 Cxema vaﬂCOp6LLI/IOHHOI7I YCTaHOBKM C pekynepaumen (ytunusaumen) ynosneHHbIx BewwecTs (4-X, 3-X U 2-X
dasHbIf LuKn).

26 Cxema agcopbLMOHHONM YCTaHOBKM C 06e3BpEXUBAHMEM YIOBMNEHHbBIX BELLECTB.

27 Cxema yCcTaHOBKM 06€3BpEXUBaAHNST HU3KOKOHLIEHTPMPOBAHHbIX BbIOPOCOB.

28 Cxema yCcTaHOBKM 06€3BpEXUBaHNST BbICOKOKOHLEHTPUPOBAHHbLIX BbIOPOCOB.

29 AncopbUNOHHO-KaTanUTUYeCKNn MeToa OMUCTKM BbIBPOCOB.

30 OuncTka BeIbpocoB, cogepxatmx NOXx.

31 OuncTka BbIbpoOCcOB, cogepxatymx SO2.

32 OuucTka BbIbpoCoB, cogepxawmnx H2S.

33 TexHonornsa cospeMmeHHon oumcTku Boibpocos oT NOx 1 SO2.

34 CoBepLueHCTBOBaHNE METOA0B ra3o0unCTKN.

35 Knaccudukauns annapatoB abCcopOLMOHHOM OYUCTKM ra3os.

36 Knaccudukaums annapaToB agcopOLMOHHON OYNCTKM ra3os.

37 Knaccudukaumsa annapatos agcopbLUMOHHO-KaTanMTUYECKON U KaTannMTUYeCcKon OYNCTKN 1 0Be3BpexmnBaHns
rasos.

38 Abcopbepbl ¢ HeENOABWXKHOM Hacagkon. KOHCTPYKTUBHBIE 0COOeHHOCTU. BbiGop 1 pacyeT.

39 Ab6copbepbl ¢ B3BeLLEHHON Hacaakon. KoHCTpyKTUBHbIE 0cobeHHOCTU. Bbibop 1 pacyer.

40 BapboTtaxHble abcopbepbl. KOHCTpYKTMBHBIE 0COGEHHOCTU. BbiGop 1 pacyer.

41 Agncopbep BepTuKanbHbIN. KOHCTPYKTMBHBIE 0COBeHHOCTU. BbiGop 1 pacyer.

42 Agncopbep konbueBon. KoHCTpYKTMBHbIE 0cOBeHHOCTU. BbiGop 1 pacyer.

43 TepmokaTanuTuyeckmne peaktopbl. KOHCTpYKTMBHBIE 0COGEHHOCTU. BeiGop 1 pacyer.

44 OOwwaa xapakTepmcTMka MeTOA0B MEXaHNYECKOM OYUCTKM CTOYHBLIX Bog (CB). Ux knaccmndukaums n obnactu
NPUMEHEHMS.

45 OTcTanBaHue B3BeCH B HEMOABWXKHON XNAKOCTU. napaBnnyeckas KpynHOCTb YacTuu,.

46 OTcTauBaHue B3BeCH B MOTOKE XMAKOCTU. OBnacTv NnpMMeHeHUs OTCTaMBaHUs, NyTN MHTEHCUMKALMM
npoLecca oTCTanBaHusl.

47 MeckonoBkn. Tunbl NECKONOBOK U NPUHLMM UX paboThbl.

48 "Opu3oHTanbHble OTCTOMHUKW. YCTPONCTBO, NPUHLMN paboTbl 1 pacyeTa.

49 PaguvanbHbie OTCTOMHMKW. YCTPONCTBO, MPUHLIMN paboTkl U pacyeTa.

50 BepTukanbHble OTCTOMHUKU. YCTPOWUCTBO, NPUHUMM paboTbl U pacyeTa.

51 dunbTpoBaHme. ObLLasa xapakTepucTuka metoga, obnact npumeHeHusi. Knaccudmkaums ounsTpos.

52 CeTyaTble hunbTpbl, CUTA U PeLLETKU. YCTPOUCTBO U NPUHLMM UX paboThbl.

53 dunbTpbl C 3€pHUCTON 3arpy3kon. Knaccudpmkaumnsa, ycTpomicTBo, NpuHLMNbl paboTbl 1 pacyeTa.

54 MoHsATUE rpsA3eeMKoCT hUnNbTPYoLWen 3arpyski. Knaccudukaumsa n Buabl 3arpy3ok.

55 YCTPONCTBO peareHTHOro Xo3ancrea. [osatopbl.

56 CwmelleHne peareHToB CO CTOYHbIMY Bogamu. Tunbl U YCTPOMNCTBO CMECUTENEN.

57 Bbibop onTrMarnbHbIX YCNOBUIA NPOBEAEHUS NpoLecca Koarynsaumu.

58 Kamepbl xnonbeobpasoBaHusi, UX YCTPOMUCTBO U MPUHUUN paboTbl.

59 Bbi6op onTmanbHbIX YCNnoBui hNOKYNALMOHHOM OYUCTKM BOADI.

60 MpuHUUNuanbHasa cxema KoarynsaunoHHOW 04NCTKU BOAbl. KOMMOHOBKA TEXHOMOIMYECKON CXEMbI.

61 YCTaHOBKM 41151 030HMPOBaHMS BOAbI. TEXHONOrMYeckne napameTpbl Npouecca U cnocobbl NX perynmpoBaHus.

62 XapakTtepucTtika cnocoboB CMeLLEHNSA 030HO-BO3AYLLIHON CMECH CO CTOYHbIMU BOAaMW. YCTPONCTBO
KOHTaKTHbIX kamep. MNpuHLMNbI pacyeTa.

63 Knaccudumkaumsa cnocobos drnoTtaumm. YcraHoBKa A58 HanopHow dnotauun. YCTPONCTBO W NPUHLIMN pacyeTa.

64 OumcTKa CTOYHbIX BOA OT pocopa 1 asota C npumMeHeHuemM criotaumu.

65 ALcopBUNOHHbBIE YCTAHOBKM AN 04nCTKM Boabl. Kputepumn Boibopa aacopbeHToB.

66 KoHcTpykumm aacopbuUmMOHHbIX annapaToB AN O4YMCTKM BOAbI.

67 MpurHUKMN pacyeTa MOHOOBMEHHbIX YCTaHOBOK. MpMHLUMNBLI YNpaBneHnst NPOLLECCOM.

68 TexHonornyeckue pelleHnst Npu rmybokon Ao0UNCTKE CTOYHBIX BOA C MCMONMb30BaHNEM afcopbLUmoHHo-
WOHOOBMEHHbIX YCTaHOBOK.

69 SnekTpokoarynsunoHHbIEe YCTAHOBKN B TEXHONOMMU OYUCTKU BOAbI. VIX YCTPOMNCTBO U MPUHLIMNBI pacyeTa.

70 HenTpanusauus WwenoyHbIX CTOYHbIX BOA KUCNbIMU AbIMOBbLIMY rasamu.




OxkucnumTenbHble MeTOAbl OYNCTKM CTOYHBLIX Bod. Buapl npuMmeHaeMbIX okucnmtenen. Obnactu NPUMEHEeHUA.

& OkncneHne KMCopoaoM BO3ayxa.

79 OumncTKa CTOYHbIX BOA METOAOM OKUCINEHUS KUCIOpoAcoAepKallmMmn peareHTaMmu (030HOM, NEPOKCUAOM
Bogopoaa). TexHonornyeckne cxembl.

73 BoccTaHoBUTENbHBIE METOABI 06E3BPEXMBAHNST CTOYHLIX BOA. Buabl NnpyMeHsieMbiX BOCCTaHOBUTENEN.

74 YpaneHne NOHOB TSXKENbIX METANOB B BUAe CynbduaoB, kapboHATOB, MMAPOKCUAOB U
rmapokcnakapboHaToB.

75 Cxema peareHTHOM OUUCTKMN NPOU3BOACTBEHHBIX CTOYHbIX BOA OT TsDKENbIX METansos.

76 PeareHTHasa HelTpanusaumsa cTouHbIX BoA. [NpuMeHsaemble peareHTbl. Peakumn.

77 HelTtpanusaums KMCITbIX CTOYHbIX BOA unbTpaLmen Yepes HenTpanuayLLyo 3arpy3sky. Obnactu
NpYMeHeHus1. YCTPOWUCTBO U NPUHLMN pacyeTa.

78 OcobeHHOCTV HenTpanu3auumn CTOYHbIX BO, COAEPXKaLLMX CEPHYI0 U CEPHUCTbIE KUCMOTbI. Peumpkynaums
ocajka.

79 O6Lwasn xapaKkTepucTMka MeTooB bronornyeckon ouncTkn. CTaamm passuTUst akTUBHOIO UNa B a3pOTEHKeE.
OcHoBHble NapameTpbl paboTbl adpoTeHKa.

80 Knaccudukauns aspoTeHKOB Mo Harpyske. YnpaBneHue Harpy3kon Ha akTUBHbLIN UI.

81 PacueT o6bemMa aspoTeHka-cMecuTens.

82 Knaccudukaumsa aspoTeHKOB N0 rmapoauHaMUYECKOMY pexnmMy. CxeMbl OUUCTKU CTOYHBIX BOS C
NCMNOMNb30BaHNEM a3pPOTEHKOB.

83 YpaaneHue asoTa n3 CTOYHbIX BOA. TexHonornyeckme cxemsl. MNMprHUMN pacyeTa.

84 YaaneHue goccopa U3 CTOYHbIX BOA. TEXHOMOrMyeckue peLleHus.

85 BuodunbTpbl. Knaccudukauus, KOHCTPYKLMU, MPUHLUMN OENCTBUS.

86 TexHonorn4yeckne Cxembl O4YUCTKM CTOYHBIX BOA C MCMONb30BaHWEM GUOUNBbTPOB.

87 OumncTka BoAbl B buonpyaax u Ha nonsax punbTpaunm.

88 Crabununsauusi ocagkos. O6u.|,mevnono>+<eva. CenTuku. MeTtaHTeHkN. ASpobHble cTabununsaTopsl.
TexHonorn4yeckune cxembl, yCTPOMCTBO annapaToB, 06nacT NPUMEHEHUS U NPUHLMMBI pacyeTa.

89 YnnotHeHve 0Ca/iKoB. paBMTaUMOHHBIE YNNOTHUTENN. PrOTALMOHHBIE UIOYNNOTHUTENW. TeXHonornyeckme
CXeMbl, YCTPOMCTBO U MPUHLIMNbLI pacyeTa.

% KoHauumoHnpoBaHue ocagkoB. O6wwme nonoxeHnsi. CoopyXeHus MpoMbIBKM ocagkoB. OCHOBHbIE
TEXHOMOMMYECKNE CXEMbI U PaCcHEeTHI.

91 O0e3BOXMBaHE OCAAKOB. BaKyyM-CbVIJ'IprbIV. dunbTp-npecchbl. LleHTpudyrn. bapabaHHbie cywmnnku. Anoeble
nnowagkn. TexHonormyeckme cxembl, yCTpOMCTBO annapartoB, 06nacTv NpUMeHeHUs 1 NPUHLMNbI pacyeTa.

92 JecTpyKkums ocagkoB CTOYHbIX BoA. [1pvHLMN pacyeTa neuun «KUnsLero cnosi». TepMmyeckas cyLluka u
CcXKuraHue ocagkoB. TEXHOMOMMYECKME CXEMbI. YTUNM3aLUMSA OCaaKoB.

93 Ytunusaumsi n obesspexneaHme oTxonoB. [MoarotoBka 0TX040B K yTUNu3auum unm ob6e3BpexxnBaHuio.

94 TexHonoruu obpallieHnsi ¢ NPOMBILLNEHHBIMU OTXO4aMU (Ha NPUMEpPE 30MO0LLMaKoBbIX MaTepu1arnos,
HedTewnamos, 1 T.4.).

95 TexHonormm obpatleHus ¢ otxogamu notpebnenus (TbO, TKO, PCO, NIC n t.4.).

96 O6GopynoBaHue ansa 06e3BpexmMBaHNs 0TXOA0B. XapakTepUCTUKKX, anropuTM pacyeTa.

97 TexHonoruu obpalleHnsi ¢ NPOMbILLNEHHbIMU oTxogamu (Ha npumepe COXK, copbeHTOB, kaTanu3aTopos,

otxogos JIKM, n t.4.).




5.3.2 TunoBble TecTOBbIE 3a4aHUsA

He npeaycmoTpeHsbl.
5.3.3 TunoBble NpakTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3afayun, Kenchbl)

1. Paccuntatb 1 nogobpatb TUMOBOWM MeTaHTEHK ANsi COpaxuBaHWs 0CaaKoOB CTOYHBLIX BOA;
Qoc = 300 m3/cyT;

WenaxHoctb = 97 %;

TepMoUnbHbBI peXMM BPOoXKEHNS.

2. Paccuutate rogosyto (365 gHen) moTpebHoCcTb B xuMudeckux peareHTtax (Na2SO3) gna yganeHus w3
ctouHbIx Bog Cr(VI) nytem ero BocctaHoBneHms o Cr(lll) no ypaBHEHNSIM XUMUYECKUX PeaKLUiA;

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

Pacxogbl cTo4HbIX BoA (q) v KOHUeHTpaumu B Hux Cr(VI):

g =1,0 m3/vy;

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

3. MNpeanoxuTb CXeMy OYUCTKM BOAbl, COAepKaLlen:
- B3BelleHHble BellecTBa;

- XIMK;

- Hedprenpoaykrbi.

4. V13 gByX UMKINOHOB AN OYUCTKM MblNeBbiX BbIOPOCOB BbiGpaTh Hanbonee SKOHOMUYHbIN.
LnknoH 1:

- CkopocTb B umknoHe 3,65 m/c;

- KoachbmumeHT rmgpasnmyeckoro conpoTtusnenms 210.

LivknoH 2:

- CkopocTb B uuknoHe 1,24 m/c;

- KoadhbdpmumeHT rugpasnuyeckoro conpotuereHmst 1300.

5. Onpenenutb pasmep 4actul, ynaenvBaembiX B arnnapaTe MOKPOro nbifieynaBnuBaHus ¢ 3eKTUBHOCTLIO
50%, ecnu:

py = 5,5 T1/M3;

Ap =400 Ma;

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

p>x =200000 MMa.

5.4 MeToguyeckue matepuansl, onpegensilove npoueaypbl oLeHUBaHUSA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyTOYHOM aTTecTauum u nopsaok NMMKBUAALMN akageMnyeckomn
3a40MmKEeHHOCTHU
[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMum perninaMmeHTUMPOBaHO JoKarlbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«onoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny obyqatoLmxcs»
O6yyvarominca OOmKeH BbIMOMHUTL BCE NpakTUdeckue n nadopartopHble paboThl, a Takke coaTtbh U 3alUTUTL MO
HUM OTYETHI.
5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm nNo AUCLUNInHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHue NHas

5.4.3 Ocob6eHHOCTU NpOBeAEHUsS NPOMEXYTOYHOWN aTTecTauum no AMCUUNInHe

B 6uneTte Tpu Bonpoca: ABa BOMpoca TEOPETUYECKMX M OONH — TUMOBOE pacyeTHOe 3adaHue.

Ha nogrotoBky gaetcs He 6onee 45 MUHYT.

Mocne aToro CTyAeHT OoTBeYaeT npenogasBaTento Ha BOMpockl bunera.

MpenogaBaTenb, AnNst YTOYHEHUA MNyOUHbI OBMNafeHWs mMatepuanom, BrpaBe 3adaTb OOMOMHUTENbHLIA BOMPOC
no NPoVEHHOMY 3a CEMECTP Kypcy.

Bpems, oTBOAMMOE Ha 3alUMTY KYpPCOBOrO MPOEKTa, He OOSMKHO MpeBbiwaTtb 15 MWH, BKMoYas KpaTkMM goknag
no pesyrnbTataM KypCOBOro NPOeKTa 1 OTBETLI HA BOMPOCHI.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nsnanus | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa




E.A. BacunbeBa

TexHonorms obpalleHns C
TBEPAbIMA  KOMMYHarbHbIMK

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-

http://nizrp.narod.ru/
metod/kafoxrokrsr/1

otxogamun. 4.2 y4eb. | MeTepb roc. yH-T Npom. 632252871.pdf
nocobne TEXHOMNOIMU 1 AM3alHa,
2021
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg
Mopesa, 0. I, | TexHonorus 3aWunThbl | CankT-MNeTtepbypr: CaHkT http://www.iprbooksh
YepHobepexckun, 0. | okpyxatowen cpeapl. Y.1 -MeTepbyprekuit op.ru/102571.html
M., NopeHucoH, A. B. rocyaapCTBEHHbIN 2018
yHUBEpCUTET
NPOMbILLINEHHbIX
TEXHONOIUM 1 ausanHa
ButkoBckass, P. &, |TexHuka " TexHonorns | CankT-MNeTepbypr: CaHkT http://www.iprbooksh
MeTpos, A. H. 3almThl OKpyXatoLLien -MeTepbyprekuii op.ru/102567.html
cpeqpbl. bBuonoruyeckas rocy0apCTBEHHbIN 2018
O4YMCTKA CTOYHbIX BOA yHMBEpcuTeT
NPOMbILLIEHHbIX
TEXHOMOMn N an3anHa
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
BeTowkuH, A. T. NHxeHepHas 3awmTta ) http://www.iprbooksh
rmapocdepbel  OT  cBpocos Moﬁg;%ng:aoﬂpa- 2016 op.ru/51722.html
CTOYHbIX BOZ
KO.J1. MopeBa, A.B.|TexHonorus 3aWnTbl | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
JlopeHuCoH, A.B. | okpyxatoLLen cpedbl.| obpasosaHusi PO, C.- metod/kafoxrokrsr/1
Osarvnesa BoinonHeHne nabopatopHblX | MeTep6 roc. yH-T NPoM. 637418058.pdf
pabor: MeTOAMYeCKUe | TexHOnorvm u ansanHa, 2021
ykasaHus. Y. 1 BblICLU. LK. TexHOnormun n
3HepreTuku. - CaHKT-
MeTtepbypr : BLWUT3
cneryntn
BeTtowknH A. T. NHxeHepHas 3awmTa i http://www.iprbooksh
oKpyXatwwien  cpegbl  OT Mockea: Vrdopa- 2016 op.ru/51723.html
BpeaHbIX BbIGpocoB VikkeHepus
KO.J1. MopeBa, E.A.|TexHonorus 3almnTbl | M-BO HayKu U1 BbiCLLErO http://nizrp.narod.ru/
BacunbeBa, O.A. | okpyxatowen cpenpbl..| o6pasoBaHusa PP, C.- metod/kafoxrokrsr/1
LlaHoBa meToAMYeckne YykasaHua no| [etepb roc. yH-T NPOM. 617725581.pdf
BbIMOJTHEHUIO KYPCOBOIO | TexHOJSIorMm 1 gusamnHa, 2020
npoekTa BbicCLU. LK. TEXHOMOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLWUT3
cneryntn
KO.J1. MopeBa, A.B.|TexHonorus 3aWuThI M-Bo obpasoBaHus u http://nizrp.narod.ru/
JlopeHucoH oKkpyxatowien cpefpbl [TekcT] Hayku PO, BLUTS 2017 metod/kafoxrokrsr/2
Y. 1 : yyebHO-MeTOONYECKOE cnerynTt. — CNe.: 018_02_15_04.pdf
nocobve BWT3 Cnerynta
BetowknH A. T. OcHoBbI WHXXEHepHON Mocksa: WHdbpa- http://www.iprbooksh
3aWuThI oKpyXatoLLen ' P 2016 op.ru/51730.html
NHxxeHepus
cpenpl
KO.JI. Mopesa, A.B.|TexHonorus 3aLWmnThbI M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
JlopeHUCOoH, A.B. | okpyxatowiern cpeabl [TekcT]: HayKV IF;(D BLITS metod/kafoxrokrsr42
Oarmnesa MeToanveckne yKasaHus d . 2017 018 _02_15 03.pd
ans BbINOSTHEHUS %FI_IL?'FC;/F(IZTILID'GF_YCFII?I'?J
nabopaTtopHbIX paboT
KO.l. MopeBa, A.B.|O6GopynoBaHue n http://nizrp.narod.ru/
JlopeHucoH YCTPOWCTBO OYUCTHbIX metod/kafoxrokrsr/1
COOPYXEHWA U YCTAHOBOK M-Bo obpasoBaHus 1 2.pdf
[TekeT]: y4ebHo- | Hayku PO, CMNG6ITYPI. - 2014
MeToandeckoe nocobue ans Chne.: CrerTypri
BbIMOMHEHNS  MPaKTUYECKUX
pabot
JI.LH. Tpuropees, T.N.|OcHoBbl pac4yeta http://nizrp.narod.ru/
BypeHuHa obopynoBaHus ans M-Bo o6pasoBaHua n ohrokr.pdf
XUMUYECKON  OYUCTKM n| Hayku Po, CIertypri. - 2013

obesBpexunBaHMs BbIOPOCOB
[TekcT]: yueb. nocobue

Cre.: CNnerrtypri




6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. «EonHoe okHO gocTyna k obpasoBaTtenbHbiM pecypcamy» [AnekTpoHHbIn pecypc] URL: http://window.edu.ru/;

2. OnekTpoHHO-6ubnmoTeyHasa cuctema IPRbooks [OnekTpoHHbIn pecypc] URL:www.iprbookshop.ru;

3. Poccuiickasa HaumoHanbHas 6ubnuoteka [OnekTpoHHbI pecypc] URL:http://www.nlr.ru/;

4. LlleHTpanbHast ropogckas nybnuyHaa 6ubnuoteka wumenHn B. B. MaskoBckoro [ONEKTPOHHbIA pecypc]
URL:https://pl.spb.ru/;

5. OnekTpoHHo-6ubnmnoteuHas cuctema «Knuradongy. [OnekTpoHHbin pecypc] URL: http://www.knigafund.ru/;

6. NHdopmaumoHHo — npasoBor noptan FAPAHT [OnektpoHHbii pecypc] URL: hitp://www.garant.ru;

7. KomnbioTepHass cnpaBouvHo-NpaBoBad cuctema KoHcynbTaHTlntoc  [OnekTpoHHbIn  pecypc] URL:
http://www.consultant.ru;

8. bBwubnuorpadmueckas wu pedepatvBHass Gasa AaHHbIX  Scopus  [OnekTpoHHbii  pecypc] URL:
http://www.scopus.com.

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoro obecnevyeHuns
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmarnbHO-TEXHUYECKOM 6a3bl, HeobxoaMMon ANA ocyLlecTBIeHUA obpa3oBaTeNibHOro
npouecca no AUCUUNIIMHE

AyauTopus OcHalleHne
MynbTrmeauninHoe obopyaosaHue, cneuuanuanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayouTopus
CnektpocbotomeTp, pH-mMeTp, pOTAUMOHHBLIN annapaTt, CYLWUNbHbIN LKad, 3NEKTPONnTKa,
B-009 BbITSXKHOW LWKady, MydernbHas nevb, AUCTUNNATOP

JlabGopaTopHbIi CcTeHA - wucnbiTaHue OapboTtaxHoro abcopbepa, nabopaTopHbIN CTeHd -
B-007 ucnbiTaHMe HacagovHoro abcopbepa, nabopaTopHbI CTEHA - UCMbITAHWE MblneynaBnuBaroLLEen
YCTaHOBKM, NTabopaTopHbIN CTEHA - KOHTPONb HopMaTtueos MNB

KomnbloTepHasi TEXHWMKA C BO3MOXHOCTbIO MoAKMovYeHnss k cetn «MHTepHeT» u obecneyeHnem
A-100 AOCTYNa B 3M1EKTPOHHYH MHGOPMaLMOHHO-06pa3oBaTenbHyo cpeay.

CneumnanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi




