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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: CdopmMupoBatb KOMMNeTeHumMn obydawlerocs B o0nMacT 3HaHWN O TEOPETUYECKUX
OCHOBaXx pecypcocbepexxeHusl, TEXHOMOMMMU OYUCTKM CTOYHbIX BOA, U NPOMbILLNIEHHbIX BbIGPOCOB B aTMocdepy.
1.2 3apgaum gUCLUMUNIIUHBI:

. pacKpbITb NMPUHLUUMBLI HEOOXOAMMBIX MPEACTaBNEHUN O TEOPETUYECKNX OCHOBaX pecypcocbepexeHus;

. N3y4YnUTb TEOPETUYECKME OCHOBBLI OYUCTKN U 06E3BPEXMBAHNS CTOYHBLIX BOA;

. paccMOTpeTb TEOpEeTMYECKME OCHOBbI pas3deneHust MPOMBILLIEHHbIX a3po30rien, YraBnuBaHUs |
pasgeneHns rasoobpasHbIx npuMmecen;

. M3y4nTb MpaKTU4ecKne BOMPOChbl MO BbIOOPY U OBOCHOBaHWIO MeToda OYUCTKU BbIOPOCOB, COPOCOB U

TEXHOJTOMNM4YEeCKnX CxeMm.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

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

OpraHnyeckas Xmmusi

O6uwas 1 HeopraHnyeckas XnMMus

MaTemaTuka

Okonorus

dusnyeckasa xmmus

[Mpouecchl 1 annapaTtbl XMMUYECKOW TEXHOMOMK

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-1: CnocobeH K peanu3aumn MeponpuaTMA MO Pecypco- U 3HeprocoepexeHMIo NPoL,ecCoB OXpPaHbl
OKpyXamwLien cpeabl, o6ecneyeHnto paboTbl NPUPOAOCOXPAHHLIX COOPYKEHUN

3HaTb: TeopeTn4yeckme 3aKOHOMEPHOCTUN U ABNEHNA METOO0B OYUCTKN Bbl6pOCOB, CTOYHbIX BOA U yTuUnnsaumm otxoaos

YMmeTb: BblAensaTb OCHOBHbIE (baKTopbl, BNualOWMe Ha obnactb NPpUMEHEeHNA " 3q3¢)eKTVIBHOCTb MEeToO0B OYUCTKU
Bbl6pOCOB, CTOYHbIX BOA U yTUIMT3aunn O0TXo40B

BnapeTb: HaBbikamu NpakTn4ecKkoro npMMeHeHuna TpagnumnoHHbIX, NepCcnekTUBHbIX N HOBbIX MEeTO40B OYUCTKU Bbl6pOCOB,
CTOYHbIX BOA U yTUNn3aunm oTxoaoB

MK-4: Cnoco6eH K BLIOOPY pecypcoB U pa3paboTke TEXHONOrM4YeCcKNx NpoLeccoB U onepauun B obnacrtu
OUYUCTKUN BbIOPOCOB, CTOYHbIX BOA, OOpalleHnsa ¢ oTxoaaMmu

3HaTb: COBpPEMEHHblE MEeToAbl MccnegoBaHuss B 0bOnactu  pecypcocbepexeHusi, OYUCTKM K 06e3BpexmnBaHns
NPOMBILLIEHHbIX BbIOPOCOB M COPOCOB

YMeTb: NnaHnpoBaTh M MPOBOAUTL SKCMEPUMEHTanbHbIE WCCNeqoBaHUA MO OYMCTKE M 0BE3BPEXMBaHMIO BbIGPOCOB U
cbpocoB; pellats 3a4ayum no BbIGOPY U 060CHOBAHMIO METOAA OYUCTKU BbIGPOCOB, COPOCOB U TEXHOMOTMYECKUX CXEM

Bnagetb: MeTodamu WCCMEAOBaHUS TEeXHOMOMMYECKMX MPOLeCCOB M MPUPOAHLIX Cped;, MEeTOAMKAaMMU  OLIeHKM
3(PPEKTUBHOCTI OUYUCTHBLIX COOPYKEHUN N MPUHATBIX TEXHUYECKMX peLueHWii




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TekyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasnen 1. TeopeTudeckune OCHOBBI
MeXaHN4YeCKON OYUCTKN CTOYHBbIX BOS,

Tema 1. OcHOBbI NpoLiecca OTCTaMBaHuUs
Knaccudpukauua npumeceri no ux pasoso-
aucnepcHomy  coctaBy  (Knaccudmkaums
Kynbckoro). O6wee npeacraeBneHve o
MeToOgaxX MeXaHW4YeCcKoM O4YUCTKM  BOAbl.
OcaxgeHne B3BECU B HEenoABWKHOM
kmgkoctn. 3akoH  Ctokca. OcaxpgeHue
B3BECU B MOTOKe Xmakoctu. Knaccudukauus
OTCTOWMHBIX COOPYXXEHUN. OcHoBHblE 3 5 5
napameTpsbl pac4yeTta OTCTOMHbIX
COOPYXEHUM. Cnocobbl NOBbILLEHUSA
ahpekTMBHOCTU paboTbl OTCTONHUKOB.
JlabopatopHble 3aHaTMA 1. OnpeaeneHue
OCHOBHbIX XapaKTepUCTUK paboThl
OTCTOMHUKA.

Tema 2. OcHoBbI Npouecca punbTpoBaHUA no
Bugbl  dunbtpoBaHus.  PunbtpoBaHue C ’
obpasoBaHMeM ocaaka Ha dunbTpoBanbHoit| 6
neperopogke. dunbTpoBaHNE c
3aKynopuBaHveM  Mop  (puAbLTPOBarbHOM
neperopoku. Buabl VNbTPaLMOHHbIX 3 6
annaparos. Knaccndukaums  unbTpos.
TexHonorndeckme xapakTepuctvkun paboThl
dunbTpOB

Tema 3. PasgeneHve nop [fgencresvem
LEeHTPOOEXHbIX cun

ObLee npeacrtaBneHne o pasgeneHun Boabl
nog  AencTeuem LEeHTPOBEXHbIX  cun.
Knaccudpukauua annapatoB (rMOpOLUKIIOHEI,
LeHTPUyrv " ap.). OCHOBHblE 2 S
TEXHOMNOMM4YEeCckne MnapameTpbl  COOPYKEHUN
O4NCTKM BOAbl M 06paboTKM OTXOAOB.

Pasgen 2. TeopeTnyeckne OCHOBbI (PU3UKO-
XUMUYECKON OYUCTKM BOAbI no




Tema 4. OCHOBbI KOArynsumMoHHOMW OYMCTKM
BOAbI

CeavmeHTaumMoHHas n arperaTnBHas
YCTONYMBOCTb ONCNEPCHbIX cucTem.
CtpoeHue " cBoncTBa OBOWHOrO
anekTpudeckoro cnoda. Teopua [epsirnHa-
JTanpay-Pepsesn-OBepbeka. (4N10).
KoHueHTpaumoHHasa  koarynsums. [pasuno
Wynbue-fapan © 3akoH LWeCTOn CTeneHu
HepsarvHa. HenTtpanusaumoHHas
Koarynaums. Ponb rmaponmsa conen
arloMUHUSA U Kemnes3a B MX KoarynmpyoLwen
crnocobHocTu. [pumMeHsiemble KoarymnsHTbl U
ux posbl. [eTepokoarynaumss u obpalleHne
npasuna Wynbue-rapau. CenektuBHasi
Koarynsumsi.

JlabopaTopHble  3aHATMA  2.0npeneneHue
NOPOroBOM KOHLIEHTpAUUKW 3NeKTponuTa npu
Koarynsaumm cynbgaTHoro IMrHuHa.

Tema 5. OcHoBbl dornokynaumm "
¢noTauMOHHON OYUCTKN BOAbI
®dnokynsiUMOHHaAA O4YMCTKa CTOYHbIX  BOA.

dnokynsiHThI, nx Knaccudukaums.
MexaHu3mbl aencreusi roKynsIHTOB.
Teopua nokynaumm Xunu - Jla Mepa.

Bbibop BMaa 1 go3bl nokynsiHTa.
dnoTaUMoOHHaAa  OYMCTKA  CTOYHbIX  BOf.
TeopeTuyeckme OCHOBBbI npouecca
dnotaumn. Ponb cMa4ymBaHud ]
HecMmaumBaHus 4acTtuy. Pnotaums Menkmnx
rMapodubHbIX YacTul (LLUIamoB).

AC

Tema 6. OcHOBbl aACOPOLMOHHOMO U
NOHOOOMEHHOIO METO0B OYMCTKM BOAbI
AOCOpOLMOHHbIE METoAbl OYMCTKA CTOYHbIX
BOA. Ancop6eHThI, nx yaenbHas
MOBEPXHOCTb. N3oTepmbl apcopbunn
lNleHrmiopa,  OperiHanuxa.  OnpepgeneHuve
KOHCTaHT agcopbuuun. YpaneHue w3 BOAbI
ClAB, kpacutenen u Opyrmx OpraHM4Yeckux
3arps3HSAOLLNX KOMMOHEHTOB. MpaBuno
Tpay6e n ero obpalleHue.

MOHOOOMEHHbIA  MeTod  O4YUCTKM  BOAbI.
Knaccudukaums NOHOOBOMEHHbIX
mMaTepuaros. YpaBHeHune Hukonbckoro.
OCHOBHble XapaKTePUCTUKN MOHWNTOB.
JlabopatopHble  3aHATMS  3.0npepeneHue
cTatmyeckon OBMEHHOM EMKOCTU KaTMOHWTA
B H+ dhopme.

JlabopaTopHble 3aHATUS 4. OnpegeneHuve
COPOLIMOHHON EMKOCTH YIS,

13




Tema 7. OcHoBbil 3MeKTpoamanmaa,
ynbTpadunbTpauumn n obpaTtHoro ocmoca
OcHoBbl npouecca anektpognanusa. Ponb
MembpaH B npouecce 3nekTpoauanuaa.
KaxyLummncs Bbixoq no TOKY.
YnbTpacdunbtpaums M obpaTtHbid  OCMOC.
OcHoBHble napameTpbl paboTbl annapaTtos.
OcmoTuyeckoe OaBreHuve. YpenbHas
NPOU3BOANTENBHOCTD, CENEKTUBHOCTb
MeMbpaH ” MexaHu3Mbl eé [OencTBus.
KoHueHTpaLmoHHas nonspmsaums.

Pasgen 3. TeopeTtuyeckme OCHOBbI
XUMUYECKOM OYUCTKM UM 0De3BpexunBaHms
BbIOpOCOB B aTMocdepy

Tema 8. OcHoBbl abcopbuMOHHOrO MeToaa
OYUCTKN ra3oB

Knaccudmkauus MeTOa0B OYUCTKM
obesBpexrBaHns BbLIBPOCOB B aTMOCEpY.
Cratuka abcopbuunn. KnHeTtnueckne
3aKOHOMEpPHOCTM huamyeckon abcopbuum u
xemocopoumu. Mopenu agcopbumn.
Mcnonb3oBaHne Modenen ans pac4deta
abcopbepos

Tema 9. OcHoBbl aacopbuuoHHOrO MeToaa
OYUCTKN ra3oB

O6wwne npegctaBnennss o6  agcopbumm.
M3oTepmbl  agcopbuum M UX  3HadeHue.
KnuHeTnyeckne 3akoHOMEPHOCTM apcopbuuu.
Buabl nepeHoca BellecTBa npu apcopbuuu.
OuHamuka agcopbumn. OcHoBHble
YpaBHEHUsT  OuHaMWKM  agcopbuun,  ux
3Ha4YeHNe W MpUMEHEHWEe ANns  pacyeTa
agcopbepos..

JlabopaTopHble  3aHaATMA.4. OnpepgeneHue
yOenoHoW MnoBepxHOCTM aacopbeHTa no
NOAHOMY yucny.

Tema 10. OcHOBbl TEPMUYECKMX METOLOB
o0be3BpexnBaHNs rasoB

OOwue npepcraBneHns o KaTanmMsaTopax.
MexaHun3mbl Kartanusa. KnneTtnka
KaTanMTU4ecKoro npeBpaleHnss  TUMUYHbIX
3arpsisHaowmx Bewects. Ctagum kaTanusa.

MpenenbHble pexvMbl KaTanusa.
KputepuranbHbiii BblIGOP TMna
KaTanuTu4eckoro peakTopa.
BbicokoTeMnepaTypHoe (He
KaTanMTU4eckoe) OKUCIEHUE 3arpsA3HSIOLLNX
BELLEeCTB. OcHoBHble HanpasneHus

COBEPLUEHCTBOBAHUS METOAOB OYUCTKM WU
obe3BpexnBaHns BbIGPOCOB.

Pazgen 4, TeopeTudeckune OCHOBbI
pasgeneHns NPOMBbILLSIEHHbIX a3p030nen

(ON]

no




Tema 11. T[lpOMbIWEHHbIE a3po30nM 1"

oTXoapl
Knaccudukaums

asposonen u eé 3HayeHMe Ha npakTuke.
CaonctBa NPOMbILLIEHHbIX aspo3sonen.
[OuncnepcHbIl cocTaB asapo3oriein: TabnuyHbIN
n  rpadumyecknn  cnocobbl  BbIpaXeHMUs

[MUCMEPCHOrO cocTaBa. HeraTneHoe

BO3ENCTBME a3po30orieil Ha OKPYXKaloLLyto 2 17 8
cpeay.

NabopaTtopHble 3aHaTMA 5. Onpegenexue

OuncnepcHoro cocrtasa nbin.

JTabopaTopHble

XapakTepucTuk TBepabix otxogos (BMP).

NPOMBbILUNIEHHbIX

3aHatMa 6. Onpegenexve

Tema 12. ConpoTtuBneHne ra3oobpasHon
cpeabl [ABWKEHWO vacTul. ConpoTuBneHue
cpeabl B CTOKCOBCKOW W  Ha[CTOKCOBCKOM
obnacTax, KoaddULMEHTLI NepecyeTa. 3 8 AC

Tema 13.

OcegaHne dactTul, nopd  [eWCTBUMEM  CUTMbI
TskecT.  PasgeneHne  asposoneit  nof

JencTBMem cun

n KpMBOﬂMHeVIHbIX noTtokax.Pasgenexue

asposonen npu
aspo3sonen B

CyMmmapHas 3 deKkTMBHOCTb  pasfaeneHust

Pasgenexue asposonen.

nHepumn B ﬂpﬂMOﬂMHeﬂHbIX

dunbTpaumn. PasgeneHue 3 9
3NEKTPUYECKOM none.

asposonen.
Wtoro B cemecTpe (Ha kypce ansa 3A0) 34 51 95
KoHcynbTaumm 1 npoMexyTovHas 25 335
atTectaums (Ok3ameH) ’ ’
Bcero koHTakTHas pa6ora u CP no 875 128 5

avcuunnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEeHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN NPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHune nokasaTenen, KPUTEPUEB U CUCTEMbI OLLlEHMBaHUA pe3yNbTaToOB O0y4YeHus
5.1.1 NMokasaTtenun oueHMBaHUs

Kopn HanmeHoBaHne oueHOYHOoro
[MokasaTenu oueHnBaHUA pesynbTaTtoB 00y4eHus
KoMneTeHUmmn cpeacTea
MmeeT npeacTaBneHMe O TEOPETUYECKMX OCHOBax MO O4YUCTKE U
BONPOCHI YCTHOro
0be3BpexnBaHMio BbIBPOCOB 1 COPOCOB, YTUNM3aLMN OTXOAOB. coBecenoBaHms
MK-1 [leMoHCTpupyeT 3HaHME OCHOBHLIX TEXHOSIOrMYECKMX MapameTpoB Mo
NpPaKkTUKO-OPUEHTUPOBAHHOE
ounctke U obesBpexuBaHUIO BbIOPOCOB W cOpocoB, a Takke sanane
YyTUNM3aLmmn OTXOA0B.
LemoHcTpupyet npuMeHeHne MeToaANK 3KCMNepMMeHTarnbHbIX | BONPOCHI YCTHOro
K-4 nccnegoBaHuin No o4NCTKe, 06e3BpPEXMBaHUIO BbIGPOCOB M COPOCOB; cobeceoBaHust

MoxeT coctaBnsaTb U 0OOCHOBbLIBATbL TEXHOJOrMYeckue peweHuna wunn
CXeMbl M0 O4YNCTKE U 06E3BPEXNBAHUIO BbIOPOCOB 1 COPOCOB

NpPakTUKo-opneHTnpoBaHHoOe
3ajaHue

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

LLikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceanoBaHne | MncbmeHHasn paboTa




Obyyvatowmics paeTt NOSHbIN,
ncyepnbIBaloOLWLMA  OTBET, MOKa3blBalOLWUA
BCECTOPOHHEE 7] rnybokoe 3HaHune
OCHOBHbIX 3aKOHOMeEpHOCTEN B obnactu
n3y4yaemMomn TemaTuku.

TBopyeckmd nogxod W NPUMEHEHUE
apyauumm B N3MNoXeHUN yuebHoro
mMaTepuana

HaBblkamy ero aHanusa, Bblbopa
5 (oTnmn4HO) 3aBMCUMOCTEN AN ee  pelleHusd,
npaBUNbHBbIN oTBET " MOXeT
WHTEepnpeTUpoBaTh.

OO6yyaroLmncs nokasbliBaeT [OCTaTOYHbIN
YPOBEHb 3HaHWA  3aKOHOMEpHOCTEN B

4 (xopoLuo) 3aBUCUMOCTEN [ONg ee  pelleHus,

nuTepaTypy; [OMyckaeT He3Ha4YUTernbHble
ownbkM npu  OTBETax Ha  BOMPOCHI

npaBUNbHBIN OTBET, HO UCMbITbIBAET
9K3aMeHaLVOHHOTO buneta " o
3aTpyaHEHWs C ero uHTepnpeTtauuen
OOMONHNUTENbHbIE BOMPOCHI
npenoaaeaTens
Obyuvatowmmcs nokasbliBaeT 3HaHWS

yyebHOro marepvana B MWHUMANbHOM
obbeme, 6e3 yrnybneHus B U3y4aembii
martepuarn; 3HaKoOM c OCHOBHOW
nuTepaTypowr; [OonyckaeT CyLleCTBEHHble

3 (yAoBNeTBOPUTENBLHO)

BENNYUH
OLLUMOKM B OTBETE Ha 3K3aMeHe
Obyuvatomics He noHnmaeT
MocTaBMneHHbIX BOMPOCOB; OOyyarowmncss He MOXET NpOoaHanM3npoBaThb

2 MNOHATUAX W onpepeneHnax; nioxo 3Hakom Bbl6paTb 3aKOHOMEpPHOCTH n

OOyyarowmmnca  OeMOHCTpUpYeT  MpaBuITbHOE
MoHMMaHWe  yCrnoBusi  3afjauyu,  BrajeHue

pasmMepHoCTENn PU3NYECKUX BenunymH. onyunn

ObyuvaoLwmmncs OeMOHCTPUpYeT [OCTaTO4HOEe

obnactu n3yvyaemomn TeMaTUKN,
NOHNMaHne ycnoBus 3aaa4u, BrnageHue
OPUEHTUNPYETCA B OCHOBHbIX MOHATUAX WU
. HaBblkaMn €ero aHanusa, Bbl60pa
onpeneneHnax; ycBowun OCHOBHYHO

pasmepHoCcTen (PU3NYECKMX BenuuuH. MNonyyun

OOyvamwmncss BHUKAET B CMbICIT  YCINOBMS
3a4aun, NOHMMAaET MfaH ee peLueHus, 0aHako,
HEe MOXeT B MOMHOW Mepe peanu3oBaTb ee
pelweHne. 3HaeT pa3MepHOCTN PU3NYECKMX

nrnoxo OopueHTnpyeTcAa B OCHOBHbIX | ycrnoBue 3agadn, HaMeTUTb NnaH ee pelueHud,

(HeyOBNETBOPUTESNIBHO) | C OCHOBHOW NUTepaTypoW; AoMyckaeT Npu | opueHTMpyeTcs B (OU3NYECKUX  BEMUYMHAX.

ownbKM N He MOXeT YCTPaHUTb UX [aXe | BblINOJIHEHUNA 3adaHUA
noA pykoBOACTBOM npenogaBartend

5.2 TunoBble KOHTPOSbHbIE 3a4aHWUs UNN UHble MaTepuanbl, HeobxoAanMbIe ANsi OLeHKU 3HaHUNA, YMEHUMN,
HaBbIKOB U (MNK) onbITa AEATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKN BONPOCOB

Cemectp 6

Knaccudukauma npumecen MeTofbl O4YUCTKM CTOYHbLIX BOA

Obwas XapaKTepncTtnka MmexaHn4ecknx MmetogoB O4YNCTKM CTOYHbIX BOA

OTcTranBaHve B3BECU B HEMOABWXHOM XUOKOCTU

OcaxgeHve B3BECU B MOTOKE XUOKOCTU. PacyeT ropnsoHTanbHOro OTCTOMHMKA

MyTn yBenuueHus aekTMBHOCTU paboThbl OTCTOMHMKA

dunbTpoBaHue cycneHsun. ObLyasn xapakTepucTka MeToga

dunbTpoBaHME CycrneHsun ¢ obpa3oBaHMEM Ocazka Ha (PUnbTPYHOLLEN NEpPEeropoake

dunbTpoBaHME CYCMNEH3NI C 3aKynoprBaHMeM Nop UMbTPYIOLLEN Neperopoaku

Buabl punbTpytoLimx 3arpy3ok. OCHOBHbIE NapameTpbl paboTbl PUNbTPOB AN OYUCTKU BOAbI.

OuuncTka BoAbl Nog 4eNCTBUEM LIEHTPOBEXKHbBIX CUST.

CT1poeHune gBoriHoro anektpuyeckoro cnos (43C). Bnuaxnme noHos Ha 1OC

Teopusa ONPO

anMeHﬂeMble KoarynaHTbl U MeXaHU3Mbl X nencreums

BosHnkHOBEHUE 3apsaga Ha YacTuue, ctpoeHune [19C

KOHLEeHTpaUMOHHbIN U HENTPann3auMOHHbI MeXxaHU3Mbl Koarynsaumm npumecemn

Cneumnduka KoarynsiLMoHHOM OYUCTKN BOAbI CONAMU antoMUHUS.

eTepokoarynsaumus. ObpalieHne npasuna LWynbua — MNapam

TeopeTnyeckne ocHoBbl (OOKYSIALMOHHOM OYUCTKU BOAbI.

3|a(3|a]a|=|3|n|2|3] ||~ |o|a|s]w|m|~

MpuMmeHseMble (PNOKYNAHTLI, MEXaHU3Mbl X AEACTBUS.

20 TeopeTnyeckmne ocHoBbI (OfI0TaALMOHHON OYUCTKN BOAbI.
21 TeopeTnyeckme 0CHOBbI aACcOPOLNOHHOM OYNCTKM BOAbI.
22 OuncTka BoAbl OT 3MEKTPONNTa C NOMOLLLI MOHHOTO 0bMeHa

oTBETE Ha 9K3aMeHe cyulecTBeHHble | [lpeacrtaBneHne 4yxon paboTbl, oOTkas
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I'Ionyqul/le ,EI,eI/IOHVI3VIpOBaHHOIZ n ,D,eMI/IHI/IpaJ'IVI3I/IpOBaHHOIZ BOAbI.

24 Ponb membpaH B npouecce ananusa

25 MexaHn3Mbl O4YUCTKM BOAbI NPWU 0BpaTHOM ocMoce

26 Knaccudukauns asposonen

27 TabnuyHble n rpadmyeckme cnocobbl BblpaXKeHNa ANCNEPCHOro cocTaea Nbinn

o8 MocTpoeHne aMcnepcHOro coctaBa aspo3orient B norapugmmnyeckon cetke. MNoHaTe MegnaHHoro pasmepa
YacT1L, U CTaHO4APTHOIO OTKIOHEHNS.

29 ConpoTtueneHne razoobpasHoi cpeabl ABUKEHNIO YacTuL

30 PazgeneHune aspo3onen nog 4eNCTBUEM CUM TSXXECTU

31 PazgeneHune aspo3onen nog 4eCcTBUEM CUIT MHEPLUKN U3 NPSAMOSMHENHBIX MOTOKOB

32 PasneneHue asposoner npu punbTpauum

33 PasneneHue asposonen nog 4eNcTBUEM CUN UHEPLIM U3 KPUBOSTMHENHBIX NOTOKOB

34 PazgeneHune aspo3onein B aneKTpuy4eckom none

35 ABCOPOLUMOHHBIE METOAbLI OYUCTKU ra3oBbiX BbIOpocoB. Tunbl abcopbepos. Pusmyeckas abcopbums n
xemocopbuus. OpPEKTUBHOCTb

36 Cratuka abcopbummn. Pusnyeckas abcopbums n xemocopbuus. Bap,vaqa onpegenenns koHueHTpauum CO2
Hag ero BogHbIM pactBopoM (3agada Ne1). 3HadyeHne paBHOBECHOW KOHLEHTpauumn ansa npouecca abcopbunm

37 CTtatuka abcopbummn. 3agaya onpeneneHus npegensHoro konnyectsa CO2 , KOTOpoOe MOXET NOrMoOTUTL BOAA
(3apgayaNe3)

38 Cratuka 8600p6L£VIVI. 3apava onpeAeneHus konnyectsa CO2, koTopo€e MOXET MOrnoTUTb AaHHbIN 06beM
BOAbI, C 3aaHHOM koHUeHTpauuen CO2 (3agada Ne2)

39 KuHeTtnka abcopbunmn. CkopocTb MacconepeHoca

40 Abcopbuunsa. OnpeneneHne napaMmeTpoB YpaBHEHMSI MAaccooTAauM Ans pasHblx ckpybbepos. 3agaya o
NPUro4HOCTM JAaHHOro ckpybbepa Ans O4YMCTKM ra3oB 4aHHOTO MCTOYHMKA.

41 YpaBHeHne agauTMBHOCTU (ha3oBbIX COMPOTUBIEHUI Npy abcopbumm, ero NpUMMeHeHne Npu COpOLIMOHHbIX
pacuyeTax NpoLLeCCOB OYUCTKM ra3oB

42 Ancopbuus. MpombiwneHHbI agcopbep. CTpykTypa agcopbeHTa

43 Cratuka agcopbunn. MisoTepma agcopbuun

44 KuHeTuka agcopbuun. Jlumntmpytowasa cragms

45 Aacopbuuna. Mogenb poHTansHon oTpaboTku cnos agcopbeHTa

46 3 Mogenu macconepeHoca npu agcopbunm, Ux aHa4eHne u NpUMMeHeHne A58 ra3oBbiX BbIOpOCOB

47 KaTtanutndeckoe o6e3BpexmBaHme rasoBbix BbIGPOCOB. AKTUBHOCTb KaTann3aTtopos

48 KaTtanutundeckoe o6e3BpexmBaHme rasoBbix BbIGPOCOB. PeakTopbl C HENOABWMXHBLIM U KUMALLMM CIOEM

49 KuHeTuka katanusa. MacconepeHoc. Jinmntupytowas cragms

50 CxeMa KaTanuTn4eckon O4YMCTKN HATPO3HbIX ra3oB

51 CymmapHas ahpeKkTUBHOCTb yNaBnMBaHWUs YacTuL Nog BO3AENCTBUEM HECKOSIBKMX MEXAaHNM3MOB OCaXaAEHMUS

5.2.2 TunoBble TeCTOBbLIE 3a4aHusA

HE NpeayCMOTPEHO

5.2.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIe 3aAaHus (3afgayu, Kenchbl)

[pakTMko-opneHTUpOBaHHbIE 3a4aHMUs HAaXOAATCA B NPUITOXeHUN K AaHHon Pr1[




5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6yuvatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMMKBUAaLUmM akageMmnyeckomn

3a40JTKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLEro KOHTPOSS yCneBaeMOoCTH U NPOMEXYTOYHON aTTecTauumn obyvaromxca»
O6yyvarommnca OomKeH BbINOMHUTE BCe nabopaTopHble paboTbl, caaTe OTYETHl MO nabopaTopHbIM paboTam K

3alWNTUTb UX.

5.3.2 dopma npoBeAeHUsA NPOMEXYTOUHOW aTTeCTaLun No AUCLUNIINHE

YcTHas +

MncbmeHHas +

KOMI'IbI'OTepHoe TeCTupoBaHune

5.3.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHON aTTecTauum No AUCLUNIINHE

B 6uneTte Tpn Bonpoca: gBa BOMpoca TEOPETUYECKMX M OONH — TUMOBOE MpakTU4eckoe 3afaHue.
Ha nogrotoBky gaetcs He 6onee 45 MUHYT.
Mocne aToro CTyAeHT oTBeYaeT npenogasaTento Ha Bonpockl buneta.
MpenogaBaTenb, AnNst YTOYHEHUS MyOUHbI OBMafeHWs Matepuanom, BripaBe 3adaTb OOMOMHUTENbHbLIA BOMPOC
no NPOMAEHHOMY 3a CEMECTP KypcCy

NHas

6. YYEBHO-METOAMWYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE OAUCLUUNIINHDbI
6.1 YuyebHasa nutepaTtypa

ABsTOp

3arnasue

M3patenbCcTBO

| Non nspaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

J1.H.Npuropbes,
LLlaHoBa

O.A

TeopeTuyeckne
OYMCTKM U 00Ee3BPEXMBAHUS

OCHOBbI

M-Bo obpasoBaHus n
Hayku PO, BLUTS

http://nizrp.narod.ru/
metod/kafoxrokrsr/2

BblObpocoB n cbpocoB Y. 2: cnerynTa. - CIeé. : 2018 019_04_15 01.pdf
y4eb. nocobue BLITS CN6rynTa
B.A. Akosnes OcHoBblI OYUCTKM " M-Bo obpasoBaHus n http://nizrp.narod.ru/
obe3BpexnBaHMs BbIOPOCOB: Hayku PO, BLUTS 2018 metod/kafoxrokrsr/2
y4yeBHOo-MeToaMnYeCKOe cnerynTta. - CIe. : 019_01_22 01.pdf
nocobve BWITS CN6rynTa
KO.J1. MopeBa, HO.M.|TeopeTtudeckune OCHOBbI M-Bo obpasoBaHus n http://nizrp.narod.ru/
YepHobepexckun, OYMCTKM U 00Ee3BpeXMBaHUSA Hayku PO, BLUT3S 2018 metod/kafoxrokrsr/2
A.B. JlopeHuCcoH BblOpocoB M cbBpocoB Y.1: cnerynTa. - CIe. : 019_01_14_01.pdf
y4eb.nocobue BLWITS CN6rynTa
JIM.  WcaHo, E.A.|Teopetnyeckue OCHOBbI | 1 o LoV kUt 1 BICLLETRO http://nizrp.narod.ru/
Bacunbesa OYMCTKM U 06Ee3BpeXMBaHUS o6 a3o>|;aHV|ﬂ BLITS metod/kafoxrokrsr/1
NPOMBILLIIEHHbIX  BbIOPOCOB CI'FI)GI'YI'IT,EI, -’CI'I6 i 2019 570807708.pdf
n cbpocoB [Tekct] Y. 3 BIUTO CI'IE.SFYI'ITJZ.I,.
yueb. nocobue
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
benesues, A. H., | TeopeTnyeckne OCHOBbI http://www.iprbooksh
Benesues, M. A, |3awmTbl okpyxatowlern | Mocksa: spaTtenbckui 2007 op.ru/56112.html
MwupoLwkuHa, J1. A. cpeabl. OxpaHa BOQHOrO Oom MUCuC
HacceriHa B MeTannypruv
Mwuykos, B. T, |lny6okas ouncTka | Cankt-NeTtepbypr: CaHkT http://www.iprbooksh
Conosbesa, E. A. rOPOACKNX CTOYHBIX BOJ -MeTepbyprekuii op.ru/30006.html
rocy4apCTBEHHbIN 2014
apXUTEKTYPHO-
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
Bbikos, A. T. NHxeHepHas akonorus. Hosocnbupck: http://www.iprbooksh
Yactb 4. OcHoBbl 3Konormu Hosocubupckuit op.ru/44928.html
nponsBoacTea rocyaapCTBEHHbIN 2014
TEXHUYECKNI

yHVBEpCUTET




KO.J1. MopeBa, A.B.|TeopeTtuyeckue OCHOBbI http://nizrp.narod.ru/
JlopeHuCoH, FO.M. [ouncTtkm n obesBpexnBaHns metod/kafoxrokrsr/1
YepHobepexxckni BblGpocoB " cbpocos. 637761903.pdf
BbinonHeHne nabopaTtopHbix [ M-BO Hayku 1 BbICLLETO
pabor: meToaudeckue | obpasoaHus PO, C.-
yKkasaHus Ansa  ctygeHTtoB| [leTepb roc. yH-T NpomMm.
OYHOM W 3a04HOW popm | TexHomorum n ansanHa, 2021
0oby4yeHns no HanpaBneHusM | BbICLU. LWK. TEXHONOMMMU u
NoaroTOBKM: 18.03.02 - 3HepreTuku. - CaHKT-
OHepro- " MeTtepbypr : BLWUT3
pecypcocbeperatoLime crnierynta
npoueccbl B XMMW4YECKOW
TeXHonorun, HedTeXMMuUn U
ouotexHonoruu. Y. 1
Apbiwes, H. I., | Pusnyeckune MeToabl http://www.iprbooksh
MepnBepeB, 0. H.,|uccnepgoBaHus " nx op.ru/58227.html
Tokapes, M. U., | npaktuyeckoe npumMeHeHune Mocksa: NpomeTen 2015
BypuxuHa, A. B., | B XuMnyeckom aHanuae
Kamkuh, H. H.
Békkep, HO. Xpomarorpadus. http://www.iprbooksh
WHcTpymeHTanbHas op.ru/12749.html
i;?;:?g';;'a cun MeTO'D"T/: Mocksa: TexHocdepa 2009
KanunnapHoro
anekTpodgopesa
KO.JI. Mopesa, A.B.|TeopeTtuyeckue OCHOBbI http://nizrp.narod.ru/
JlopeHucoH O4YNCTKM N 06e3BpexnBaHNs M-Bo o6pasoBaHua n metod/kafoxrokrsr/2
BbIGpOCOB n cbpocos Hayku P®, BLUTO 2017 018_02_15_02.pdf
[TekcT]: MeToaudeckme cnierynrtp. - Crie.:
yKkasaHusi Onsi  BbIMOMHEHUs BLUT3 CrnerynTa
nabopaTtopHbIx paboT
Bpatunkosa, U. T. Dur3nKO-XMMHn4yeckune Mockga: Poccuiickuin http://www.iprbooksh
OCHOBB! WHXEHEPHOW |  yHMBepcUTeT ApYXObl 2011 op.ru/11405.html
3Konormu HapooB
BetowknH A. T. NHxeHepHas 3awmTa ) http://www.iprbooksh
oKpyXawwien  cpegbl  OT Mocksa: Vrdpa- 2016 op.ru/51723.html
BpeOHbIX BbIOPOCOB VikbkeHepus
BetowknH A. T. OcHogbl UHXEeHepHON Mocksa: Udhpa- http://www.iprbooksh
3aWmThI OKpYXKaroLLel - VIH®D 2016 op.ru/51730.html
cpens MHxxeHepus

6.2 MNepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

MHdopmaumnoHHas

cuctema  «EguHoe

OKHO JgocTyna K
Xnmuna» [OnekTpoHHbIv pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

o6pa3OBaTean blM

pecypcam.

Paspen.

PedepatvBHas n cnpaBodHas 6asa [aHHbIX peuleH3upyemoln nuTepaTypbl Scopus [OnNeKTpoHHBIN pecypc).

URL: https://www.scopus.com

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO pacnpoCTpaHAeMOoro NporpaMmMHoro obecnevyeHuns

MicrosoftWindows 8

MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuarnbHO-TEXHUYECKOM 6a3bl, HeobxoaMMON ANA ocyLlecTBIeHUA obpa3oBaTeNibHOro

npouecca no gucumnnmHe

AyauTopus

OcHalleHne

CnektpocbotomeTp, pH-mMeTp, pOTaUMOHHLIN annapar,

B-009 BbITS)KHOW LWKad, MydenbHas neys, QUCTUNNSATOP

CyLUMNbHBIA  LIKad, SNeKTponnnTka,




JlabopaTopHbIn  CcTeHO - wucnbiTaHne 6GapboTaxHoro abcopbepa, nabopaTopHbI CTeHa -
B-007 ucnblTaHne HacagouvHoro abcopbepa, nabopaTopHbIA CTEHA - UCNbITaHWE MblneynaBnMBatoLLen
YyCTaHOBKM, NabopaTopHbIN CTeHS - KOHTpOrb HopmaTtmeos B

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A

ayauTopus

KomnbloTepHasi TEXHMKa C BO3MOXXHOCTbIO MOAKIOYEHUs K ceTh «MHTepHeT» n oGecneveHvem
A-100 AOCTyNna B 3N1EKTPOHHY0 UH(POPMALMOHHO-00pa3oBaTesibHY0 Cpeay.




MpunoxeHue

MpunoxeHune

paboyelt nporpaMmMbl AUCUMNINHBI __ TeopeTnyeckme OCHOBbLI OYUCTKM U 06e3BpexmBaHns BbIGPOCOB U

cbpocos

HaumeHosaHue OUCL(UITHUHbI

No HanpaBlieHN0 NOArOTOBKU _ 18.03.02 SHepro- 1 pecypcocbeperatoLme npoLeccbl B XMMUYECKON TEXHONOIMU, HedTeXnMmm

n 6uotexHonorumn

HaumeHoBaHue Ol (I'IpO(bVIJ'IFl): _ OxpaHa okpyxatoLlel cpefbl U paLunoHasbHOe UCNoNb30BaHWe NPUPOAHbLIX

pecypcos

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3agaHus (3apayn, Kenchbl)

Ne n/n | YcnoBusa TMNOBbIX MPAKTUKO-OPUEHTUPOBAHHbIX 3adaHui (3agad, KemcoB)
CemecTp 6
1 OnpegenuTb Nopor Koarynauuy no rpadguky
3
2,5 A
2 -
% 15
<]
1 -
0,5 A
0 ; G—t

KaTUOHNTOBOM chanpe ecnu:

[CaZ*]Hau, mr/n 100
[Mg?*]Hay, mr/n | 100
[Na*]Hay, mr/n 400
Kioreu, Mr-3ke/n | 0,1

OtBeT AP=-107,1™Mr/n

0 1 4 5
dgcC
3aeucamocts AD*=f{-1g C.z)
OTBeT Ck = 0,08r-3kB/N
2 PaccuuTaiite, kak nameHutcs obliiee conecoaepxaHue Bodbl Npu ee ymardeHun Ha Na-




MpeanoxnTb CXeMy OYUCTKM BOAbI, coaepKallen

B3Bewl. BewecTBa +
XK +
BIK nnbo
PacTtBopeHHble B-Ba
YKecTKkocTb +
Tsx. meTannsbl +
OTknoHeHns pH

OTtBeT
1 neckonoBka—

2 Koarynsums—
3 oTcTanBaHne—
4 unbTpoBaHNE—

5. NOHHbI 0OMeEH

Mo gaHHBEIM OUCNepCHOro cocTtaBa aspo30rsa Ha rpaduke NocTponTb 3aBncumocTb R = f (d4) no
JaHHbIM Tabnuubl

BapuaHt 1

dm, MKM 13

o 2,55

OTBeT

BE/THYHHA OPAKUHA NLUTH, % NO MACCE
N

1 2 3 4 567890 20 Jo 40 50607080 100
AMAMETP YACTHL NBINKH §, MKM
JlucriepcHbil COGMae Mui - 8ePOSMHOCMHO-TI02apUMUYECKas KOOPOUHaMHas cemka

Haiitn mex , ecnu koHueHTpauns CO B rasoson pase 0,04 % (t=23°C,P=105Tla), B
xugkon case 1200 mr/m3.
OtBeT m=20740 monb/m3

MpeanoXuTb CXeMY OYUCTKU BbIGPOCOB, coaep aLlmx




JleTyyas 3ona +

NOXx

+
SOx +
H2S
MM, OMC
AUETOH
OtBeTt

1.BatapenHbiin LMKNOH—

2. agcopbep




