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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;

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-1: CnocobeH K peanu3aumn MeponpuAaTMA MO pecypco- U 3HeprocoepexeHMIo NPoLecCcoB OXpPaHbl
OKpyXamLien cpeabl, o06ecneyeHnto paboTbl NPUPOAOCOXPAHHLIX COOPYXKEHUN

3HaTb: OCHOBbI pacyeTa coopymeHMﬁ O4YUCTKN Bbl6pOCOB, CTOYHbIX BOA N YCTAHOBOK yTUIn3aunun oTxodoB.

YMeTb: oUeHMBaTb COOTBETCTBME pexuma paboTbl COOPYKEHWUA OYUCTKM BbIOPOCOB, CTOYHbIX BOA M YCTaHOBOK
yTUNM3aUMMm  OTX0OOB  TpeboBaHMsIM  MPUPOAOOXPaHHOrO  3akoHodaTenbcTBa  Poccuiickoin  depepaunm  u
3KCMyaTauNoHHON JOKYMEHTaUuu.

BnapeTb: HaBblkaM/ aHanu3a COOTBETCTBUS KayecTBa OYUCTKU Bbl6pOCOB, CTO4HbIX BOA U 06pa6OTKI/I OTX0O0B HOpMaMm,
BblABJI1IEHNE HApPYLUEHNA npaBui aKkcnnyataunun CUCTeEM U coopy>KeHvu7|.

MK-4: CnocobeH K BbIOOPY pecypcoB U pa3paboTke TeXHONOrM4eCKUX NpoLeccoB U onepawun B obnactu
OYMCTKM BbIGPOCOB, CTOYHbIX BOA, o6palleHusi C oTxogaMm

3HaTb: OCHOBHblE TEXHOMOrM4yeckme cpeaoctBa U TexXHomnornMuy, HanpablfieHHble Ha CHUWXeHWe aHTpPOoNnOoreHHoro
BO34ENCTBUS Ha OKpyXawLlyo cpeny; OCHOBHbIe NMPUHLAMbI Bbl60pa 1 000CHOBaHUSI TEXHOMNOIMYECKNX CXEM.

YMeTb: nNpov3BOOUTb BbIGOP U TEXHUKO-9KOHOMMWYECKYH) OLIEHKY TEXHONOIMYECKUX PELUEHVMA MO O4YUCTKE U
obe3BpexnBaHns BbIOPOCOB B aTMOCKepy, CTOYHbLIX BOA, NepepaboTkn OTXOLOB.

Bnagetb: metogvMkamu aHanusa u pacyeTa annapaTtoB W COOPYXEHWW; MeTogaMu MOCTAHOBKWM W pelleHust 3agad no
onpeaeneHnto TEXHONMOMMYECKUX 1 SKOHOMUYECKNX NokasaTenen paboThl YCTaHOBOK U coopy>|<eH|/|l7|.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

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.

TexHonorusa nbife- 1 3010yNaBnUBaHUS MpU XUMUYECKOW
nepepaboTke OPEBECVHbI, npu npon3BoacTBe
MUHepanbHbIX yaobpeHun, npu npoussoactee BBK, B
HedTEXMUM, B TOMSIMBHOM 3HepreTUke npu
NCMOMb30BaHMN  TPAAULMOHHLIX M anbTepHaTUBHbLIX
BMOOB TOMMMB. JHeprocbepexeHne B  TEXHOMOMMM
MnblneynaBnMBaHus.

OcHoBHble Buabl Nbineynaesnueatowmx annapatos (MA), 7 n
ux Knaccudpukauma. LMKNOHbI, TKaHeBble  UbTPLI, 5 14 13 7
CKkpy06epbl BeHTypn, nonbie rasonpombiBaTenu,
anektpounbTpbl.  MpuHuMnbl  pabotbl. O6nacte u
0COBEHHOCTH NMPUMEHEHMS. KoHCTpyKTMBHBIE
ocobeHHocTn. OcHoBbI BbibOpa 1 pacyeTa.

UcxogHble paHHble pana  pacuyeta [MA. Kputepunm,
ncnonb3yemole npu Boibope MNA. OcHoBbl pacyeTa lMA.
JlabopatopHoe 3aHaTMEe 1. Cyxoe WHEpPLUUOHHOEe U
dUNbTpaLMoHHOE MblNleynaBnuBaHNe aspo3onen npu
pasnu4yHbIX pexmMmMax paboTbl annapaTtos.

JlabopatopHoe 3aHATME 2. W3yyeHne  akToOpOB,
BMMSIIOLLNX Ha 3P PEKTUBHOCTb ra3o004UCTHBIX
annaparos.




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. TexHONMOrMS MEexXaHMYEeCKOM 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 peLueHns 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 3arpys3ku, Mo rpsi3eeMOKOCTU.
Cxembl (pmnbTpoBarnbHbIX YCTAHOBOK NPV MEPUOANYECKON
W HenpepbiBHOW pereHepauuu 3arpy3ku. [pyHUmnbI
pacyeTa UbLTPOB C 3arpy3Kon.




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.




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.
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Pasgen 3. TexHonorus ob6paboTkn oTxo008
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Tema 7. TexHonorms obpaboTkm 0cafkoB CTOUHbLIX BOA.
TeopeTnyeckme OCHOBbl W XapaKTepUCTUKUM OCanKOB.
Knaccudmkauusa n ceonctea ocagkoB. [NpuHuunuaneHble
cxeMbl nepepaboTkM 0cagKoB.

YnnoTtHeHne 0CaaKoB. O6ume NONOXEHUSI.
[paBUTaUMNOHHbIE yAnoTHUTENMN. dnoTaunoHHbIe
UNOyNMOTHUTENN. O6nacTtu NPUMEHEHNA.
TexHonornyeckme Cxembl, YCTPOWCTBO W  MPUHLMNBI
pac4eTa.

Crabunuzauus ocagkoB. OOwme nonoxeHus. CenTuku.
[BYyXbsApYyCHblEe OTCTOMHUKN. OcBeTnurenu-
neperHnsartenu. MeTaHueHku. A3pobHbIe

cTtabunmsatopbl. TexXHONMOrMYyeckne Cxembl, YCTPOMCTBO
annapaToB, 06r1acTM NPUMEHEHNS U NPUHLMIMBI pacyeTa.
KoHgouumoHupoBaHne ocagkoB. O6wWme  NOMOXeHUs.

CoopyxeHus NPOMbIBKMN 0OCaJKoB. OcHoBHble
TeXHOMoOrMYyeckme cxembl W  pacueTbl. PeareHTHoe 10 8 14
XO35IMCTBO. YcTaHoBKU Tennosou o6paboTku.

OcobeHHocT pacyeTa. PasmopaxusaHue U oTTavBaHue
ocapgkoB. MpuHUMN pacyeTa NbgoreHepaTopa KpPUOreHHOM

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 pacdeTa nedn «kUngawero crnosi». 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, oTxogoe JIKM, CMC, 10 5 10
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.

Wtoro B cemecTpe (Ha kypce ans 3A0) 51 51 51 63

KoHcynbTauumn n npomexyTovHas attectaumns (Ok3ameH, 25 335
KypcoBon npoekT) ’ ’

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 155,5 96,5

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 (MpoekTa): [pOeKT COOPYKEHNA OUYUCTKN CTOYHbIX BOS,
[MpoeKT coopyxeHuin BogonoaroToBKx

[MpoeKkT NokanbHbIN OYUCTHLIX COOPYXEHUN

[MpoekT 06paboTkM 0CagKkoB CTOYHLIX BOA

[MpOeKT COOpYXEHUI OYMCTKN BbIOPOCOB NpeanpuaTust




4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPEeACTaBNEHNI0 pe3yNibTaToOB KypCcOBOW paboThbl (NpoekTa):

KypcoBOW MPOEKT BLINOMHSAETCA UHAMBMAYaANbHO MO OAHOMY M3 BO3MOXHbIX BapuaHToB. MaTtepuan rotoBuTbes C
UCMNOMb30BaHNEM HAy4YHO-TEXHUYECKOW NMUTEepaTypbl, HOPMATMBHO-NPABOBOW OOKYMEHTaUMM C COOMoAeHMeM aBTOPCKUX
npae npu UCMONb30BaHUM MHHOBALMOHHBLIX PeLLEHUA Npu 060CHOBaHUM TEXHUYECKUX PELLEHWNA.

Pe3ynbTaTbl NpeactaBnsaloTCcA B BMAE rpaddMyeckoro mMatepuana v MOSICHUTENbHOW 3anucku, KoTopasi 4oJhkKHa

ObiTb BbLIMNONIHEHA B COOTBETCTBUM C METOAMYECKUMU yKa3aHUSAMU
MeTOAMYECKME YyKa3aHus MO BbIMOMHEHMIO KypcoBoro npoekta / coct. KO.J1. Mopesa, E.A. Bacunbesa, O.A. LWaHoBa ",

cofepxallen cnepytowe obssaTenbHble 3NEMEHTbI:
- XapakTepucTvka UCToYHKKa obpa3oBaHus BbIGPOCOB, COPOCOB, OTXOA0B;
- Beibop n obocHoBaHme TexHomnorumn Ha ocHoBe HOT (UTC), NCO, BAT (BREF)
- O6nacTb NpPMMeHeHUsi 4aHHOW TEXHOMNOMMM OYUCTKU, ee JOCTOMHCTBA M HedoCTaTKy;
- Cbop M aHanua Hay4yHO-TEXHWYECKON WHOPMaLMW, OTEYECTBEHHOIO W 3apybexHoro onblTa No TemaTtuke

KypCOBOIo NpPOEeKTa;

"TexHonornsa 3alMTbl OKpyXarwwen cpeasbl.:

- MaTepmaanble nnn sHepreTnyeckne pacyeTbl npep,naraemoﬂ TexHonornn
- Pac4yetr TexHonorunyeckomn YCTAHOBKMN WU OTAENbHOM CTagun TEeXHOSNOrm4eckoro npolecca no TemaTuke

KYpCOBOIO MpoeKTa.

5 BANNIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTtenu oueHMBaHUS

OBYYEHUA

Kon komneTteHumn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHI/IF|

MK-1

[eMOoHCTpUpYeT 3HaHMEe OCHOB pacyeTa COOPYXEHUM OYUCTKU BbIOBPOCOB, CTOYHbIX
BOA W YCTAHOBOK YTUNN3aLMN OTXOO0B.
CnocobeH oLeHMBaTb COOTBETCTBUE
BbIOPOCOB, CTOYHbIX BO4 WU YCTAHOBOK
NPMPOO0OXPaHHOIO 3aKoHogaTenbCcTBa
aKcnnyaTauMoHHON AOKYMEHTauuun.
[leMOHCTpMpYyeT HaBbIKM aHanu3a COOTBETCTBUS
CTOYHbIX BOg U 06paboTkn 0TX040B HOpMaM.

COOPYXXEHUN  OYUCTKU
0TX0O0B  TpeboBaHWUSM
depepaumm "

pexuma paboThbl
yTMnm3aumum
Poccuinckon

KayectBa O4YUNCTKU BbI6DOCOB,

MK-4

[eMOoHCTppyeT 3HaHWEe OCHOBHbBIX TEXHOMOMMYECKUX CPEACTB U TEXHOIOMUA,
HanpaBreHHbIX Ha CHWXEHWE aHTPOMOreHHOro BO3AEWCTBMS Ha OKpyXaloLlyo cpeny;
OCHOBHbIX NPVHLMMOB BbIGopa 1 060CHOBaHUSI TEXHOIOTUYECKUX CXEM.

CnocobeH Npoun3BOaNTL BbIGOp " TEXHNKO-3KOHOMUNYECKYHO OLIEHKY
TEXHOMOMMYECKUX PEeLIeHUiA Mo o4ncTke U 06e3BpexuBaHusi BbIGPOCOB B aTtMocdepy,
CTOYHbIX BOA, NepepaboTkn OTXOM0B.

CnocobeH nomnb3oBaTbCAd MeETOAMKAMM aHanuM3a W pacyeta annapaTtoB W
COOPYXXEHWI; MEeTogaMu MOCTAaHOBKM W pelleHVs 3agad Mo ONpeaeneHuto
TEXHOMOMMYECKMX U 3KOHOMUYECKMX NoKa3aTenen paboTbl yCTAHOBOK U COOPYXEHWI.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHms ccpopMUpOBaHHOCTU KOMMNETEHLMIN

YcTHoe cobecepoBaHue MucbmeHHas paboTa

5 (oTnunyHO)

KypcoBoW NpoekxT.

. _ | MNonHoe © pa3HOCTOpOHHEE paccMoTpeHue
ObyuvatoLymiics paet NOSHbIN,
. | BOMpPOCOB, CBUOETENLCTRYOLLIEE
ncyepnbIBaoLLNA  OTBET, MOKa3blBaOLWMNA . o
3HaUUTENbHOW caMoCTosiITENbHOMW paboTe ¢
BCECTOPOHHEE U [NybGokoe  3HaHue
o MUCTOYHMKaMK. KayecTBO UCMOMHEHUs
OCHOBHbIX 3aKOHOMepHOCTel B obnacTu
. 3NEMEHTOB paboThl COOTBETCTBYET
n3y4yaemMomn TeMaTuKu.
. TpeboBaHUsiM, coaepxaHue NOSTHOCTbHO
TBopYeCckMi  nNoaoxo4 W  MNPUMEHEHue
COOTBETCTBYET 3apaHuio.
apyanumm B W3MOXEHMM  y4ebHoro
ncyepnbiBalolWMe BbIBOALI W MOSHble OTBETHI
maTtepwuana.
Ha nocTaBrieHHble BOMPOCHI. PaboTa

npeacrtaeieHa K 3aluTe B Tpe6yeMb|e CPOKK

4 (xopoLuo)

Obyuvatowmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA  3aKOHOMEpHOCTEN B
obnactu n3yyaemon TemaTuKu,
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHusix; ycBoun OCHOBHYO

nuTepaTypy; [OMyckaeT He3Ha4YUTernbHble
ownbkM nNpu  OTBETax Ha  BOMPOCHI
3K3aMeHaLMOHHOro buneta "
LOMNONMHUTENbHbIE BOMpPOCHI

KypcoBoi MpoekT BbIMNOMHEH B COOTBETCTBUWN C
3agaHuem. Nwmetotcs oTaenbHble
HecylleCcTBEHHble ownbkn B paboTe unu B
OoTBeTax Ha MOCTaBfneHHble Mpu  3awuTe
BOMNPOCHI, MOTYT MMETb MECTO OTCTYMMeHus oT
npasun odopmneHns paboTbl UMM HapyLleHb
CpOKM NpefocTasneHns paboTsl K 3alumTe




npenogasartend.

Ob6yuatowmncs rokasbiBaeT 3HaHus | 3agaHne  KypcoBOrO  MNPOEKTa  BbIMOSHEHO

yyebHOro marepvana B MWHUMAarnbHOM | MOMHOCTbIO, HO B paboTe ecTb OTAerNbHble

obbeme, 6e3 yrnybneHuMss B W3y4aeMmblil | CYLLECTBEHHbIE owmnbKu, NPUCYTCTBYIOT
3 (yooBneTBOpUTENbHO) . o

martepwarn, 3HaKoMm C OCHOBHOW | HETOYHOCTK B oTBeTax, KayecTBO

nnTepaTypown; [OOMyCKaeT CyLLeCTBEHHble | MpeacTaBneHus paboTel HM3Koe, Nnbo paboTa

OLIMBKN B OTBETE HA 9K3aMeEHE. npeacTaBneHa ¢ ono3gaHuem.

Obyuvatoymiics He noHMmaeT

NOCTaBJIEHHbIX BOMPOCOB;

noA pykoBOACTBOM npenoaaBaTend. pa6OTbI.

HepaspeLUeHHbIX TEXHWYECKMX YCTPOWCTB | O0TKas OT npeacTaBneHust paboTbl
WM NONb30BaHWe MOACKAa3KOM  Apyroro
YyenoBseka.

6.3 TunoBbIe KOHTPONbHbIE 3aAaHus U/UNN UHbIe MaTepuarbl, UCNONb3yeMble AN OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

dopMynunpoBkn BONpoOCoB

Cemectp 7

TexHuka nbineynaesnnBaHnA. OTanbl nbineynasinBaHnA. MeToabl nblneynasnmBaHnA.

TexHnyeckne nokasarenm nblneynasnmealOLLnX yCTaHOBOK.

LlVIKJ'IOHbI. LlVIJ'IVIHD,pVI‘-IeCKVIe N KOHUYeCKMe UUKINOHbI. PacdeT cTeneHn o4mcTkm n rmapasnn4yeckoro
ConpoTuBIEHUA.

Xapaktepuctuka umknoHos HUNOIAS. 'pynnoBskle LMKNOHLI. BaTapeiiHblie LMKMOHbI.

Knaccudukauns annapatos MMO. Ckpy66epbl BeHTypn. OcHoBbI pacyeTa.

OuncTka BeHTBBIOPOCOB B annapaTax ygapHo-UHepLMOHHOro aencteus (ckpy6oep NBM). OcHoBbl pacyeTa.

duUnbTpbI pykaBHble. KOHCTPYKUMS pykaBoB. ®unbTpoBasnbHble TkaHu. CKopoCTb (ounbTpauum.

Cnocobbl pereHepaLmmn pykaBHbIX unbTpoB. PunbTP pyKaBHLIN C UMMNYMbCHON pereHepaumnen,
XapaKTepPUCTUKM.

OnekTpuyeckne metoabl o4NCTKU. BbiGop 1 pacyeT anekTpodunbTPOB.

MblneynasnveaHne B NpoLeccax epeBoobpaboTKu.

3onoynaenueaHue. Cyxme 1 MOKpble 30510yNOBUTENN.

Ounctka abimoBbIx razoB CPKA.

MeineynaenueaHne u3 abiMoBbIX razos UPTT.

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

Knaccudukaums n obnacti npumeHeH1sa annapaToB CyxXon MexaHndeckon ounctkm (CMO).

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

Knaccundukaums n obnacti npumeHeHms punbTpoB.

Knaccudmkaums n obnactm npuMeHeH1s anekTpounbLTpoB.

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

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

20 Ckpy066epbl Ans nbineynaenuBaHus. KOHCTpyKTUBHbIE 0cOBEHHOCTU. BbiBGop u pacyer.

21 ®dunbTpbl TkKaHeBbIe. KOHCTPYKTMBHBIE 0cOGeHHOCTH. OLeHka adhheKkTMBHOCTN PUNbTPOB. VX pereHepauums.

29 Pa3omkHyTas cxema abcopbLUMOHHONM YCTAaHOBKM C MPUMEHEHMEM B KayecTBe abcopbeHTa TEXHONOMMYECKMX
pacTBOPOB (CaHUTapHas cxema O4UCTKN).

23 Pa3omkHyTas cxema abcopbLUMOHHOM YCTaHOBKM C NPUMEHeHVEeM B kayecTBe abcopbeHTa npurotaBnmBaeMbIxX
pacTBOpOB.

24 3aMkHyTas cxema abcopbLMOHHONM YCTAHOBKM C MPMMEHEHMEM B KayecTBe abcopbeHTa npurotaBnmBaeMbIxX
pacTBOPOB (Cxema C pekynepauuen).

o5 Cxema agcopOLMOHHOM YCTaHOBKM C pekynepaumnen (yTunmsaumei) ynoBneHHbIX BelecTB (4-X, 3-X 1 2-x
dasHbIN LuKn).

26 Cxema agcopOLMOHHOM YCTaHOBKM C 06e3BpeXNBaAHNEM YITOBIEHHbLIX BELLECTB.

27 Cxema ycTaHOBKM 06€3BpexXUBaHNS HN3KOKOHLIEHTPMPOBaHHbLIX BbIGPOCOB.

28 Cxema ycTaHOBKM 06e3BpEXMBAHUSA BbICOKOKOHLEHTPMPOBAHHbIX BbIGPOCOB.

MIOXO  OpPUEHTUpPYeTcs B OCHOBHbIX | OTCyTCTBME 0fHOTO nnm HEeCKOJSbKMX
MOHATUSIX W OMpPeaeneHunsix; Nnoxo 3Hakom | 06s3aTesNlbHbIX 3MEMEHTOB 3aAaHus KypCOBOrO
C OCHOBHOW NuUTepaTypoii; AonyckaeT Mpu | NpoekTa, nuBo  MHOroYucrieHHble  rpybble
2 OTBEeTEe Ha 9K3aMeHe CyLlecTBEHHble | owmnbkn B paboTe, rpyboe HapylueHvwe npasun
(HeyooBneTBOPUTENbHO) | OWMBKM M HE MOXET YCTpaHuUTb WX Jaxe | ohOpMIIeHUs UM CPOKOB  MpefcTaBrieHus

MonbiTka cnMcbiBaHMS, MCcnonb30oBaHUA I'Ipe/J,CTaBneHme Hy)KOIZ paGOTbI, nnarmar, nnéo




29 AncopbUNOHHO-KaTanUTUYECKNn MeToA OYMCTKN BbIBPOCOB.

30 OuncTka BeIbpocoB, cogepxatmx NOXx.

31 OuncTka BeIOpOCOB, cogepxatymx SO2.

32 OuuncTka BbIOpOCOB, coaepxalumx H2S.

33 TexHonormsa coBpeMeHHon oumcTkun Boibpocos oT NOx n SO2.

34 CoBepLUueHCTBOBaHNE METOA0B ra3o04nUCTKM.

35 Knaccudukauns annapatoB abCcopOLMOHHOM OYUCTKM ra3os.

36 Knaccudumkauns annapaToB agcopOLMOHHON OYUCTKM ra3os.

37 Knaccudumkaumsa annapatos agcopbLUMOHHO-KaTanMTUYeCKOM U KaTannMTUYeckon OYNCTKU 1 0Be3BpexmBaHus
rasos.

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

39 Abcopbephbl ¢ B3BELLEHHOW Hacaakon. KOHCTPYKTUBHBIE 0COBEHHOCTU. BbiGop 1 pacuer.

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

41 Ancopbep BepTukanbHbI. KOHCTPYKTUBHBIE 0COBeHHOCTU. BbiGop 1 pacyer.

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

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

44 OObwaa xapakTepucTMka METOA0B MEXaHNYECKOM OYUCTKM CTOYHBIX Bog (CB). Ux knaccmndumkaums n obnactu
NPUMEHEHMS.

45 OTcTanBaHue B3BeCU B HEMOABWXKHON XNAKOCTU. napaBnnyeckas KpynHOCTb YacTuu,.

46 OTcTanBaHue B3BeCH B MOTOKE XMUAKOCTU. OBNacTM NpMMeHeEHUs OTCTaMBaHUS, NyTN MHTEHCUUKALMM
npoLecca oTcTanBaHusl.

47 MeckonoBkn. Tunbl NECKONMOBOK U NPUHLMM UX paboThbl.

48 "Opn30HTanNbHbIE OTCTOMHUKK. YCTPOWMCTBO, NPMHLMN paboThl 1 pacyeTa.

49 PagvanbHbie OTCTOMHMKN. YCTPONCTBO, MpUHLMN paboTkl U pacyeTa.

50 BepTukanbHble OTCTOMHUKU. YCTPOWUCTBO, NpMHUMN paboThl 1 pacyeTa.

51 dunbTpoBaHre. ObLasa xapakTepucTuka metoga, obnact npumeHeHusi. Knaccudmkaumsa dounsTpos.

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

53 dunbTpbl ¢ 3epHUCTON 3arpy3koi. Knaccndukauus, yCTpoicTBO, NPUHUUMBLI paboThl U pacyeTa.

54 MoHATHe rpaseeMKkocTn UNbTpYloLen 3arpy3kun. Knaccudumkaums n Buapl 3arpy3ok.

55 YCTPONCTBO peareHTHOro Xo3ancrea. [osatopbl.

56 CwmelleHne peareHToB CO CTOYHbIMM BogamW. Tunbl U YCTPOMNCTBO CMECUTENEN.

57 Bbibop onTrMarnbHbIX YCNOBUIA NPOBEAEHNS NpoLecca Koarynsaumu.

58 Kamepbl xnonbeobpasoBaHusi, UX YCTPOMUCTBO M MPUHUUN paboTbl.

59 Bbi6op onTumanbHbIX YyCnoBui hNOKYNALNUOHHOM OYUCTKM BOADI.

60 MpuHUUNUanbHasa cxema KoarynsaunoHHON O4UCTKU BOAbl. KOMMOHOBKA TEXHOIOMMYECKON CXEMbI.

61 YCTaHOBKM AN 030HMPOBaHWS BOAbl. TeXHOMNormyeckne napameTpbl NpoLecca U crnocodbl X perynnpoBaHus.

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

63 Knaccudukaums cnocoboB cnotaumun. YctaHoBKa Anst HANOpHON dpnoTaumm. YCTPOUCTBO U NPUHLMN pacyeTa.

64 OuncTka cTouHbIX BoA OT dhocdopa 1 a3oTa C NpUMEHEHNEM chrnoTawmm.

65 AncopbuUNOHHBbIE YCTAaHOBKW A51S1 O4MCTKN Bogbl. Kputepumn Boibopa agcopbeHToB.

66 KoHCTpyKumn agcopbumoHHbLIX annapaToB 415 O4YUCTKU BOAbI.

67 MpurHUKMN pacyeTa MOHOOBMEHHbIX YCTaHOBOK. MpMHUMNLI YyNpaBneHnst NPOLLECCOM.

68 TexHonornyeckune pelleHnst Npuy rinybokon Ao0UNCTKE CTOYHBIX BOA C MCMOMb30BaHNEM afcopbLUmoHHo-
MOHOOOMEHHbIX YCTaHOBOK.

69 OneKTpoKoaryrnsiLMOHHbIE YCTAHOBKWN B TEXHOSOMMU OYNCTKN BOAbI. VIX YCTPOMNCTBO U MPUHLIMNGLI pacyeTa.

70 HenTpanusauus WwenoyHbIX CTOYHbIX BOA KUCNbIMU AbIMOBbLIMY rasamu.

71 OkncnuTenbHble METOAbLI OYMCTKM CTOYHBLIX BOA. Buabl npumeHsieMbix okucnmTenein. Obnactv npuMeHeHus.
OkncneHne KUCropoaoM Bo3ayxa.

79 OumncTKa CTOYHBIX BOJ METOAOM OKUCIIEHMS KUCMOPOACOAEPKALLMMU peareHTaMmu (O30HOM, NEPOKCUAOM
Bogopoaa). TexHonornyeckne cxemol.

73 BoccTaHoBuTENBHBLIE METOALI 00E3BPEXMBAHMSA CTOUHbLIX BOA. Bnabl npumMeHsiemMbIX BOCCTaHOBUTENEN.

74 YpaneHvue NOHOB TAXENbIX METanNmoBs B BUae cynbduaos, kapboHaToB, MMAPOKCUAOB 1
rmapokcnakapboHaToB.

75 Cxema peareHTHOW O4YUCTKN NPOU3BOACTBEHHBIX CTOYHbIX BOA OT TSHKENbIX MEeTansos.

76 PeareHTHas HenTpanusaums CTOYHbIX BOA. [MpuMeHsaeMble peareHThl. Peakuun.




HenTpanusauusa Kucnbix CTOYHbIX BOA hunbTpaumen Yepes HerTpanmayoLLyto 3arpysky. Obnactu

" NPUMEHEHNS. YCTPONCTBO N NPUHLMN pacyeTa.

78 OcobeHHOCTV HenTpanuaaunn CTOYHbIX BOf, COAEXKaLLMX CEPHYI0 U CePHUCTbIE KUCMOTbI. Peumpkynaums
ocajka.

79 O6Lwasn xapaKkTepucTMka MeToaAoB bronornyeckon ouncTkn. CTaamm passuTust aKTUBHOIO UNa B a3pOTEHKeE.
OcHoBHble NapameTpbl paboTbl adpoTeHKa.

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

81 PacueT o6bemMa aspoTeHka-cMecuTens.

82 Knaccudukaumsa aspoTeHKOB N0 ruapoauHaMMYeckomy pexnmy. CxeMbl OYUCTKU CTOYHBIX BOA C
MCMNoMnb30BaHNEM a3pPOTEHKOB.

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

84 YpnaneHue gocopa U3 CTOYHbIX BOA. TEeXHONOrMyeckue peLleHuns.

85 BuodunbTpbl. Knaccudukauus, KOHCTPYKLMU, NPUHUMN OENCTBUA.

86 TexHoMnorM4eckne CXembl OYUCTKM CTOYHBIX BOA, C MCMOMb30BaHNEM B1MonnbLTpoB.

87 OumncTka BoAbl B Guonpyaax u Ha nonsax punbTpaunm.

88 Crtabunumsaumnsa ocagkos. O6u.|,mevnono>Keva. Centukn. MeTaHTeHKN. A3pobHbIe cTabunuaaTopsl.
TexHonorm4yeckune cxembl, yCTPOUCTBO annapaToB, 06nacT NpUMEHEHNS U NPUHLUMMBI pacyeTa.

89 YnnoTHeHune 0Ca/iKoB. paBMTaUMOHHbIE YNNOTHUTENN. PrIOTALMOHHBIE UITOYNNOTHUTENW. TEeXHOMOornyeckme
CXeMbl, yCTPOWCTBO U MPUHLIMNBI pacyeTa.

% KoHauumoHnpoBaHue ocagkoB. O6Lwme nonoxeHnsi. CoopyXeHus MPoMbIBKM ocagkoB. OCHOBHbIE
TEXHOMOMMYECKNe CXEMbI U pacyeThl.

91 O06e3BOXMBaHME OCAAKOB. BaKyyM-(i)manpb[. dunbTp-npecchbl. LieHTpudyrn. bapabaHHbie cywmnnkm. Anoeble
nnowagkn. TexHonornyeckme cxembl, yCTpOMCTBO annapartos, 06nacTv NpUMeHeHUs 1 NPUHLMNbI pacyeTa.

92 HecTpyKkumsi ocagkoB CTOYHbIX BoA. MpuvHLMN pacyeTa Neun «KUMsLLero cnosi». TepMmyeckas cyLuka u
CXuraHue ocafkoB. TEXHOMOMMYECKME CXEMbI. YTUMM3aLUMS OCaLKoB.

93 Ytunusaumsi n obesspexnBaHme oTxonoB. [MoarotoBka 0TX040B K yTUnusauum unm o6e3BpexnBaHuio.

04 TexHonoruu obpalleHnsi ¢ NPOMBILLNEHHBIMU OTXO4aMU (Ha NPUMeEpPE 30MO0LLMaKoBbIX MaTepurarsos,
HedpTewnamos, 1 T1.4.).

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

96 ObopyaoBaHne ansa 06e3BpeXnBaHNst OTXOO0B. XapaKTepPUCTUKN, anropuTtm pacyeTa.

97 TexHonormm obpalleHns ¢ NPoMbILWIeHHbIMK oTxodamu (Ha npumepe COXK, copbeHTOB, kaTann3aTopos,

otxogos JIKM, n t.4.).




6.3.2 TunoBble TecTOBble 3a4aHUA

He npeaycmoTpeHsbl.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHus (3apayvm, Kemucbl)

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.

6.4 MeToauueckue MmaTepuansi, onpegensioue npouenypbl OleHUBaHUA pe3ynbLTaToB 00y4eHUs
6.4.1 YcnoBus gonycka oby4aroLwerocs K NpoMeXXyTo4yHOM aTTecTaumMm 1 Nopsaaok NIMKBMAALUM akageMu4ecKomn
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.
6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalMu No QUCLUNIHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHue NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUNImnHe

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.

7. YYHEBHO-METOAUYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nsnanus | Ccbinka

7.1.1 OcHoBHas y4ye6Has nutepaTtypa




Butkosckaa, P. &, |TexHnka u  TexHonorus | CaHkt-lNetepbypr: CaHkT http://www.iprbooksh
MeTpos, A. H. 3aLWmnThbI OoKpy>KatoLLemn -MeTepbyprekuii op.ru/102567.html
cpenpl. Bronornyeckas rocyfapCTBEHHbIN 2018
04YMCTKA CTOYHbIX BOZ yHUBEpCUTET
NPOMbILLIEHHbIX
TEXHONOrMM 1 gusanHa
Mopesa, 0. J1., | TexHonorus 3almnThl | CaHkT-MeTepbypr: CaHKT http://www.iprbooksh
YepHobepexckun, 0. | okpyxatoLen cpeabl. Y.1 -MeTepbyprckumn op.ru/102571.html
M., JllopeHucoH, A. B. rocyqapCTBEHHbIN 2018
yHMBEpcuTeT
NPOMbILLIEHHbIX
TEXHOMOIN 1 au3anHa
E.A. Bacunbesa TexHonorvsst  obpalleHns ¢| M-BO HayKu U1 BbICLLIENO http://nizrp.narod.ru/
TBEPAbIMM KOMMYHamnbHbIMK | o6pasosaHus PO, C.- metod/kafoxrokrsr/1
otxodamu. Y.2. yueb. | MeTepb roc. yH-T Npom. 632252871.pdf
nocobve TEXHOMNOIMU 1 AM3alHa, 2021
BbiCLL. LK. TEXHONOMMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg
7.1.2 JlononHuTenbHasa y4yebHas nutepartypa
KO.JI. MopeBa, A.B.|TexHonorus 3almnThbI M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
JlopeHuCoH, A.B. | okpyxatowiern cpeabl [TekcT]: gq:, BLUTD metod/kafoxrokrsr/2
Oarunesa MeToaudeckme yKasaHusi Ckli'?g#;rlﬂj, - Cr6.: 2017 018_02_15_03.pdf
ans BbIMOMHEHMS BLITO CI'I6.I'YI'IT,£I;.
nabopaTtopHbIx paboT
BetowknH A. T. OcHoBblI NHXXEHEepPHON Mocksa: VHdbpa- http://www.iprbooksh
3aluTbl oKpy>KatoLLen MH)KéHepMﬂ 2016 op.ru/51730.html
cpegbl
KO.JI. MopeBa, A.B.|TexHonorus 3almnThbI M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlopeHucoH oKpyxatowien cpefpl [TekcT] Hayku PO, BLUT3 2017 metod/kafoxrokrsr/2
Y. 1 : yyebHO-mMeTOOMYECKOE cneryntq. — Cre.: 018 02_15_04.pdf
nocobve BWTS CMerynTa
KO.JI. MopeBa, A.B.|TexHonorus 3aWmnThbl | M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
JlopeHuCoH, A.B. | okpyxatoLen cpedbl.| ob6pasosaHusi PO, C.- metod/kafoxrokrsr/1
Oarvnesa BuinonHeHne nabopatopHbix | MeTep6 roc. yH-T NPoM. 637418058.pdf
pabor: MeToAMYeCKUe |  TexHOnorvm u ansanHa, 2021
ykasaHus. Y. 1 BbICLU. LK. TEXHOMOMK U
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
BeTowkuH, A. T. NHxeHepHas 3awmTa ) http://www.iprbooksh
rmapocdepbel  OT  cBpocos Moljlzﬁ;ae.HMe:cfﬂpa- 2016 op.ru/51722.html
CTOYHbIX BOZ
KO.JI. Mopeea, E.A.|TexHonorus 3aWnTbl | M-BO HayKu U BbICLLIETO http://nizrp.narod.ru/
Bacunbesa, O.A. | okpyxatoLen cpedbl.:| obpasosaHus PO, C.- metod/kafoxrokrsr/1
LlaHoBa meToAuYeckne YykasaHua no| [etepb roc. yH-T NpomM. 617725581.pdf
BbIMOMHEHUIO KYPCOBOIO | TexHOoMnoruin u gusanHa, 2020
npoekTa BbiCLU. LK. TEXHONOMMNY 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
BetowknH A. T. NHxeHepHas 3awmTa ) http://www.iprbooksh
oKpyXawwien  cpegbl  OT Mockea: Vkdopa- 2016 op.ru/51723.html

BpeAHbIX BbIGpocoB

WHxeHepus

7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM




1. «EouHoe okHO gocTtyna k obpasoBaTtenbHbIM pecypcamy» [AnekTpoHHbIn pecypc] URL: http://window.edu.ru/;

2. OnekTpoHHO-6mnbnunoteyHas cucrema IPRbooks [OnekTpoHHbin pecypc] URL:www.iprbookshop.ru;

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

4. UeHnTpanbHaa ropoackas nybnuyHas Oubnmoteka wmmeHn B. B. MaskoBckoro [3OneKTpoHHbIA pecypc]
URL:https://pl.spb.ru/;

5. OnekTpoHHO-6nbnunoteyHas cuctema «KHura®ongy». [AnekTpoHHbIn pecypc] URL: http://www.knigafund.ru/;

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

7. KomnbiloTepHass cnpaBouvHO-NpaBoBasd cuctema KoHcynbTaHTlntoc  [OnekTpoHHbii  pecypc] URL:
http://www.consultant.ru;

8. bwubnuorpacdumyeckas wn pedpepatnBHaa 6asa gaHHbIX  Scopus  [OnekTpoHHbIn  pecypc] URL:
http://www.scopus.com.

7.3 MNepeyveHb NMNLEH3UMOHHOIO U CBOGOAHO pacnpocTpPaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOGX0aMMON ANA OCYLIeCTBNEeHMA obpa3oBaTeNbHOro
npowecca no AucuUnInHe

AyauTopus OcHalueHne
MynbTumeamnHoe obopygoBaHue, cneumanmavpoBaHHas mebenb, gocka
JlekunoHHasa y A PyA 4 P A
ayguTopus
CnektpochotomeTp, pH-mMeTp, pPOTAUMOHHBLIN annapaTt, CYLWUNbHbLIA LWKad, 3NEKTPONnTKa,
B-009 BbITSXKHOW LWKad, MydenbHas neys, AUCTUNNSATOP

JlaBopaTopHbin  cTeHO - wucnbiTaHne 6GapboTtaxkHoro abcopbepa, nabopaTopHbI CTeHa -
B-007 ucnbelTaHue HacagoyvHoro abcopbepa, nabopaTopHbIN CTEHA - UCMbITAHWE MblNeyNaBNUBaOLLEN
YCTaHOBKM, NTabopaTopHbIA CTEHA - KOHTPONb HopMaTtueos MNAB

KomnbloTepHas TEXHWKA C BO3MOXHOCTbIO MOAKMoYeHns K ceTn «MHTepHeT» n obecnevyeHnem
A-100 A0CTyna B 3M1EKTPOHHYI0 MHAOPMAaLMOHHO-06pa3oBaTeNbHYO cpeay.

CneumvanuasupoBaHHas Mebenb, Jocka
YuebHas ayautopus




