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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucumnnuubl: ChopMupoBaTb KOMNETEHLMN 0Oy4Yarolierocs B 0b6nactu 3HaHUN O TEOPETUYECKUX
OCHOBax pecypcocbepexeHunsi, TEXHOMOMMM OYUCTKM CTOYHBIX BOA, Y NPOMBILLIIEHHbIX BbIOPOCOB B aTMOcdepy.

1.2 3agaum gcuMNInHbLI:

* pacKpbITb MPUHLMMBI HEOOXOANMBIX NPEeACTaBMEHNIA O TEOPETUYECKMX OCHOBAX PECYPCoCOepexeHuns;

* N3Y4NTb TEOPETUYECKME OCHOBLI OYMCTKN 1 06E3BPEXMBAHMSA CTOYHbIX BOL;

* paccMoOTpeTb TEOPETUYECKME OCHOBbI pasgefneHnst NPOMBbILLSIEHHbIX adpo30fien, ynaBnmBaHa 1 pasgeneHns
razoobpasHbIx npumecen;

* U3YyYUTb nNpakTn4eckme BOMpPOChbl Mo Bbl60py N 0BOCHOBaHMIO MeToda OYMCTKU Bbl6pOCOB, C6pOCOB n
TEXHOJI0OrNM4YeCKnX cxem.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUUMIINH:

OpraHu4yeckast XuMusi

O6Lwan n HeopraHnyeckast XuMnsi

MaTtematuka

dusnyeckas xMmusi

Okonorus

Mpouecchl 1 annapaTbl XMMUYECKON TEXHOMOMMM

2 KOMMNETEHUMN OBYYAIOLWEIoCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-1: CnocobeH Kk peanusauun MeponpusATUM No pecypco- U IHeprocoepexeH1Io NpPoLLecCoB OXPaHbl
OKpyXatoLlien cpeabl, o6ecnevyeHno paboTbl NPUPOAOOXPAHHLIX COOPYKEHUN

3HaTb: TeopeTnyeckme 3aKkOHOMEPHOCTU U ABJTEHNA MeToO40B O4YUNCTKU Bbl6pOCOB, CTOYHbIX BO4 U yTUNM3auum otxonos

YMeTb: BblAeNsATb OCHOBHbIE (*)aKTOpr, BNMsIlOWME Ha obnacTb NMpUMEeHeHna un SCbQDeKTI/IBHOCTb MeToO0B OYUCTKU
Bbl6pOCOB, CTOYHbIX BO4 U YTUIN3aLUUM OTXO40B
Bnapgetb: HaBblkamu NPaKTU4ECKOro npuMeHeHna TpaguunoHHbIX, NepCnekTUBHbIX W HOBbIX MEeTOO0B OYUCTKU
Bbl6pOCOB, CTOYHbIX BO4 U yTUIM3aunun oTxog0B

MNMK-4: CnocobeH K BbIGOPY pecypcoB 1 pa3paboTke TEXHONOrM4YeCKUX NpoLeccoB 1 onepauun B o6nactu
OYUCTKU BbIGPOCOB, CTOYHbIX BOA, O6palleHusi C oTXxoaamMu

3HaTb: COBpEeMEHHble MeToAbl uccrefoBaHuss B 0bnactM  pecypcochepexeHnsi, ounMcTkM K obesBpexuBaHust
NPOMBbILLIIEHHbIX BbIGPOCOB 1 COPOCOB
YMeTb: nnaHnpoBaTb W NPOBOAUTL 3KCMEPMMeHTanbHble MCCNefoBaHUS MO O4YUCTKe N obesBpexmnsaHuio BbIGPOCOB U
cbpocoB; peliaTb 3agayv no Bblbopy M 060CHOBaHMIO METOL4A OYUCTKU BbIGPOCOB, COPOCOB U TEXHOMOMMYECKMUX CXEM
BnapeTtb: MeTogamuM unccnegoBaHUsi TEXHOMOTMMYECKMX MPOLECCOB W MNPUPOAHBLIX CPed; MEeTOOUKAMU  OLEHKU
3PP EKTUBHOCTN OYUCTHBIX COOPYXKEHUIN N MPUHATLIX TEXHUYECKUX peLLUEeHU




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHas
pabota

MHHOBaLU.

dopmbl
3aHATUN

CP
MNex. Na6. | (4acs)
(4achkl) | (4achbl)

HaumeHoBaHue 1 cogepxaHue pasgernos,
TEeM U y4eBHbIX 3aHATUIA

CewmecTp
(kypc ons 3A0)

Pasgen 1. TeopeTnyeckne  OCHOBBbI
MeXaHMYECKOM OYUCTKM CTOYHbIX BOA

Tema 1. OcHoBbI NpoLiecca oTCTanBaHus
Knaccudpumkauymsa npumecen no mx ¢asoBo-
avcnepcHomy coctaBy (Knaccudmkaums
Kynbckoro). OOwee npeacraBneHne o
MeTogaxX MeXaHU4YeCKOM OYMCTKU BOAbl.
OcaxpeHne B3BeCM B HEMNOABWKHOM
»kmgkoctn. 3akoH Ctokca. OcaxaeHue
B3BECW B NOTOKE Xnakoctu. Knaccudukaumnsa 1 2 15
OTCTOMHbIX COOpPYXEHUI. OcCHOBHble
napameTpbl pacuyeTa OTCTOMHBIX
COOPYXXEHUMN. Cnocobbl NOBbILLIEHUSA
appekTMBHOCTM PaboTbl OTCTOMHUKOB.
JlabopatopHble 3aHATMS 1. OnpegenexHue
OCHOBHBbIX XapakTepucTuK paboTbl
OTCTOWHUKA.

Tema 2. OcHoBbI Npouecca punbTpoBaHus
Bugbl dunbTpoBaHua. dunbtpoBaHue
obpasoBaHMem ocagka Ha (unbTPoBarbHON
neperopogke. dunbTpoBaHUe c
3aKynopvBaHMem nop  unbTpoBasibHON 1 15
neperopoakn. Buabl  PUNbTPaLMOHHBIX
annapatoB. Knaccudukaums unbLTPoB.
TexHonorm4yeckne xapakrepucTuki paboThbl
GunbTpoB

Tema 3. PasgeneHue nog [OencTBUEM
LEeHTPOOEXHbIX CUn

Obuwee npencraBneHne O pasgerieHun
BOAbl NoAg OENCTBUMEM LEHTPOOEXHbLIX CU.
Knaccudukaums annapatoB 0,5 15
((MapouUMKIOHbI,  UeHTpudyrm  u  ap.).
OCHOBHblE TEXHOMOrM4Yyeckue napameTpbl
COOpPYXEHUIA O4YUCTKM BOAbl M 06paboTku
OTXOLOB.

Pasgen 2. TeopeTtnyeckne ocHoBbl hU3NKO-
XUMUYECKON OYUCTKM BOAbI




Tema 4. OCHOBbI KOArynsiMOHHOW OYUCTKM
BOAbI

CegumeHTauUnoHHas " arperaTtMBHas
YCTOMYMBOCTb AMCNEPCHbIX cucteM. CTpoeHne
W CBOWCTBA [OBOWHOIO 3MEKTPUYECKOro Crios.
Teopus OeparuHa- NlaHgay-®epses-Osepbeka.
(ON®O). KoHueHTpaumoHHas  Koarynsaums.
MpaBuno UWynbue-fapan u 3akoH LwecTon
ctreneHn  [eparvHa.  HenTpanusauynoHHas
Koarynsaumsi. Ponb rmgponuaa conen
anioMUHMA U XKenesa B WX Koarynupyowen
cnocobHocTu. [NprMeHsaeMble KoarynsHTbl U UX
posbl.  [eTepokoarynsumss  u  obpaieHve
npaswna Wynbue-rapaw. CenekTtnBHast
Koarynsums.

JlabopaTtopHble  3aHATMA  2.0npepeneHune
MOPOroBOM KOHLEHTpauum anekTponuta npu
Koarynsaumm cynbgaTHOro NUrHuHa.

Tema 5. OcHoBbI donokynaumm n
GrIoTaUMOHHON OYNCTKN BOAbI
®ProKynsiuMoHHas O4YMCTKa CTOYHBIX  BOA.
®dnokynsaHTbl, UX Knaccudukauusa. MexaHusmbl
pencteusa nokynsHToB. Teopus nokynsumm
Xvrm - Jla Mepa. Bbibop Buga u [osbl
dnokynsHTa.

dnoTaumMoHHas  o4YucTka  CTOYHbIX  BOA.
TeopeTnyeckne OCHOBbI Npouecca dnoTauum.
Ponb cmauymBaHust n HecMaydmBaHus YacTuu,.
®notauma  Menkux rMApPoMUIbHBIX YacTuy
(wnamos).

Tema 6. OcHoBbl agcopOUMOHHOMO M
MOHOOOMEHHOIo METOA0B OYUCTKN BOAbI
ALCOPOLMOHHBIE METOAbl OYUCTKA  CTOYHBIX
BOA. AOCOPOEHThI, X yaenbHasi NOBEPXHOCTb.
N3oTepmbl apcopbunn JleHrmiopa,
$penHanmxa. Onpegenexune KOHCTaHT
agcopbuumn. YpanenHne un3 Bogbl CIAB,
Kpacutenem n apyrmx opraHuyeckmx
3arpsi3HSLWnX KOMMOHEHTOB. Mpasuno
Tpay0be un ero obpatleHue.

MIOHOODOMEHHbIA ~ MeTOA,  O4YUCTKUM  BOAbI.
Knaccudpmkaumst MOHOOOMEHHbIX MaTepuaros.
YpaBHeHne Hwukonbckoro. OcHOBHble
XapakTepUCTUKA MOHUTOB.

JlabopaTopHble  3aHATMA  3.0npegenexHve
cTaTn4yeckon OOMEHHON eMKOCTU KaTMOHMUTa B
H+ dpopme.

1 15 AC
0,5 10
1 10




Tema 7. OcHoBblI 3MeKTpoamanmaa,
ynbTpacunsTpaLmm n obpaTHOro ocmoca
OcHoBbl npouecca anektpognanusa. Ponb
MembpaH B npouecce anekTpoananuaa.
Kaxywwimmncs Bbixoq no TOKY.
YnbTpacdunbTpaums un  obpaTHbIi  OCMOC.
OcHoBHble MapamMeTpbl paboTbl annapaTos.
OcmoTnyeckoe AaBneHue. YaenbHas
NpPOM3BOAUTENBHOCTb, CENEKTUBHOCTb
MeMOpaH M MexaHuaMbl €€ OeNcTBuS.
KoHUeHTpaumnoHHas nonspusaums.

Pasgen 3. TeopeTuyeckne 0CHOBbI XMMUYECKON
ouncTkM U1 obesBpexnBaHns BbIOPOCOB B
aTMocepy

10

Tema 8. OcHoBbl abcopbunoHHOro meToaa
OYUCTKM ra3oB

Knaccudukaums MeToJ0B OYNUCTKU
o0be3BpexnBaHus BbiIGPOCOB B aTMOcdepy.
CraTtuka abcopbuunn. KnHeTunyeckume
3aKOHOMeEpPHOCTN dmanyeckon abcopbumm wu
xemocopbuuu. Mopgenu agcopbuun.
Mcnonb3oBaHne Mmogenen Ana  pacuveta
abcopbepos

Tema 9. OcHoBbl agcopbuuoHHOro metoaa
OYNCTKN ra3oB

Obwwme npeactaBneHnsa o6  agcopbuuwm.
NsoTepmbl agcopbumm M MX  3Ha4YeHwue.
KnuHeTuyeckne 3akoHOMepHOCTM agcopbuun.
Bugbl nepeHoca BewectBa npu agcopbumn.
OvHamuka agcopbuun. OCHOBHbIE YpaBHEHWS
OVHamMukM  agcopbumn, uX  3HaAYEeHUE U
npMMeHeHve ons pacdeTta agcopoepos.
NlabopatopHble  3aHATUA.4. OnpegeneHue
yaenbHOW  MoBepxHoCcTU  agcopbeHTa no
NogHOMY ymcry.

17

Tema 10. OcHOBbI TEpMMYECKMX METOAOB
0be3BpexnBaHns rasoB

Obwme npeacTtaBneHMst O KaTanmMsaTopax.
MexaHun3mbl KaTanuaa. KnHeTuka
KaTanuTuyeckoro npeBpalleHns  TUNUYHBIX
3arpsasHsowmnx Bewects. Ctagum kaTanusa.
MpepenbHble pPeXUMbI KaTtanuaa.
KputepuanbHbin BbIOOP TUNa KaTanmnTu4eckoro
peakTtopa. BbicokoTemMnepaTypHoe (He
KaTanuMTU4YecKoe) OKUCINEHNE 3arps3HsILLNX
BELLIECTB. OcCHOBHble HanpaBreHus
COBEpPLUEHCTBOBAHMA METOAOB OYUCTKA WU
0be3BpexnBaHus BbiIGPOCOB.

16

Paspgen 4. TeopeTnyeckme OCHOBBI
pasgeneHnsi NPOMbILLNEHHbIX a3p030ien

15




Tema 11.
oTxogpl
Knaccudmkaums NPOMBbILUIIEHHbIX
aspos3osien M e€ 3HayYeHue Ha npakTUKe.
CeoncTBa MNPOMBILMIEHHBIX  a3pPO30Men.
[uvcnepcHblin cocTtaB aspo3onen:
TabnuyHbli 1 rpadudecknii  cnocobbl
BbIpaXXeHUsi AucnepcHoro cocTaBa.
HeratuBHOe BO3[eNCTBUME a3pO30nen Ha
OKpyXaloLLyto cpeay.

JlabopaTopHble 3aHATMA 5. Onpegenexue
OMCNepcHOro coctasa nNbinu.
JlabopaTopHble 3aHATMA 6. OnpegeneHuve
XapakTepucTuk Teepapix otxogos (BMP).

npOM bILLUNEHHbIE a3po30osin "

15

Tema 12. ConpoTuBrieHne rasoobpasHom
cpeabl ABWXeHUO Yactul. ConpoTuBneHne
cpedbl B CTOKCOBCKOM W HaACTOKCOBCKOM
obnactax, koacpduUMeHTbl NepecyeTa.

20

AC

Tema 13. PasgeneHve  aspo3onen.
Ocepanve vactuy nop AEWCTBUEM CWIbl
TsbkecTn. Pasgenenne asposonen nop
OEeNCTBMEM CUI MHEPLMUN B NPSAMOSTUHENHBIX
N  KPUBOMUWHENHbIX MOTokax.PasgeneHue
asposonen npu duneTpaunn. PasgeneHune
aspo3onen B JNEKTPUYECKOM  Morie.
CymmapHass 3pdeKTMBHOCTb pasgeneHus
aspo3onen.

10

Wtoro B cemectpe (Ha kypce anst 3A0)

12

12

183

KoHcynbTaumm n npoMexyToyHas
aTTecTauuns (Ok3amMeH)

2,5

6,5

Bcero koHTakTHas pab6orta n CP no
AucuunnuHe

26,5

189,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[} OLIEHO4HbIX CPEACTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTenu oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
MokasaTenu oueHnBaHMA pe3ynbTaTtoB 00yyYeHus
KomMmneTeHuun cpeacTtBa
MmeeT npefcTaBneHve O TEOPETUYECKMX OCHOBAxX MO OYUCTKE MU
BONPOCHI YCTHOrO
06e3BpexmBaHN0  BbIBPOCOB M COPOCOB, YTUNN3ALIMN OTXOLOB. coBecenosanms
MK-1 [leMoHCTpupyeT 3HaHWE OCHOBHLIX TEXHOMOMMYECKMX NnapameTpoB Mo
NpPaKTUKO-OPUEHTMPOBAHHOE
ouncTke u obesBpexuBaHuio BblIbpocoB M cbpocoB, a Takke sananme
yTUNN3aLmMmn 0TX0O0B.
[eMoHCTpupyeT  nNpYMeHeHWe  MeToOMK  3KCMepUMeEHTarbHbIX|BOMpocChI YCTHOrO
AK-4 nccregoBaHui Mo 04MCTKe, 06e3BpexmnBaHmnIo BbIBPOCOB 1 cbpocoB; |cobecenoBaHus
MoxkeT cocTaBnsTb U 06OCHOBLIBATb TEXHONOMMYECKNE peLLEHUs] UNN|MPaKTUKOOPUEHTUPOBAHHOE
CXEMbIl M0 OYUCTKE N 06e3BPEXMBAHNIO BLIBPOCOB U COPOCOB. 3afaHue

5.1.2 Cuctema n

KpuTepuun oueHnBaHus

LLikana oueHuBaHna

Kputepuun oueHnBaHnsa cpopMmMpoBaHHOCTU

KOMMeTeHUMN

YcTHoe cobecenoBaHune |

MucbMeHHas paboTa




5 (oTnnyHO)

O6yuatownics naet NOSHbIN,
McYepnbIBaloOLWNA OTBET, MOKa3blBaOLLMIA
BCECTOPOHHEE U NyboKoe  3HaHue
OCHOBHbIX 3aKOHOMepHocTel B obnactu
n3y4aemMomn TeMaTuKM.

TBop4yeckun noagxog W NPUMEHEHMEe
IpyouLMmnM B U3NOXEHUM  y4yebHoro
mMaTepuana

OO6y4atowmincs  OeMOHCTpUpYeT  MpaBuUSibHOE
NnoHMMaHWe  ycrnoBuSA  3agadn, BnageHue
HaBblkaMW €ro aHanmsa, Bblbopa HYXHbIX
3aBNCUMOCTEN ANs €ee pelleHusi, 3HaHue
pa3smepHoCcTen PU3NYEeCKnX BenuyuH. Monyymn
npaBUIbHLIN oTBeET n MOXeET ero
MHTEpnpeTnpoBaThb.

Ob6yuvatowminca nokasbiBaeT JOCTATOYHbIN

YPOBEHb 3HaAHWIA 3aKOHOMEpPHOCTEN B .
. OOyuvaroLwwmincss OeMOHCTPUPYET O0CTaTOuHOEe
obnactu n3y4yaemon TeMaTuKu,
NnoHMMaHWe  YCroBWs  3ajayn,  BrnaaeHue
OPUEHTUPYETCSA B OCHOBHbIX MOHSITUSIX W
. HaBblkaMW €ro aHanusa, Bblibopa HYXHbIX
onpegenexHunsix; ycBowun OCHOBHYHO .
4 (xopoLuo) . 3aBUCMMOCTEN [ONSA €€ pELUEHUs, 3HaHue
nuTepaTypy; OonyckaeT He3HauYUTenbHble .
pasmepHocTen U3NYecknx BenuyuH. Monyymn
OWMOKM npu OTBETax Ha BOMNPOCHI .
npaBuUbHbIN OTBeET, HO ncnblTbiBaeT
3K3aMeHaLMOHHOro ouneta " =
3aTpPyOHEHWsI C  ero MHTepnpeTauunen
OOMOMHUTENbHbIE BOMPOCHI
npenopasartens
O6yvatowwmiics nokasbiBaeT 3HaHusA

yyebHOro martepuana B MWHMMAIbHOM
obbeme, 6e3 yrnybrneHus B n3yyvaembln

OOyuvaLwmincss BHUKAEeT B CMbICNT  YyCrOBUSA
3aJa4u, NoHUMAaeT NNnaH ee pelLUeHusi, OgHaKo,
HE MOXET B MOMHOW Mepe peanu3oBatb ee

3 (yBoBneTBOpUTENBHO) ) o
maTepuarn; 3HaKOM c OCHOBHO

nuTepaTypou; AonyckaeT CyLeCTBEHHble
OLLMOKN B OTBETE Ha dK3aMeHe

pewieHue.
BeNnn4nH

3HaeT pasMepHOCTU (hU3NYECKMX

Ob6yuvatowuics He
NOCTaBMEHHbIX BOMPOCOB;
NnoXo  OPWEHTUMPYETCS B  OCHOBHbIX
NOHATUAX U ONPeAENEeHNsX; MIOX0 3HAKOM
C OCHOBHOW NuTepaTypoW; AomnyckaeT npu
OTBETE HA 9K3aMeHe CyLleCTBEHHble
OLMBKN N He MOXEeT YCTPaHUTb MX Jaxe
noa pyKoBOACTBOM MpenogasaTens

NOHNMaeT

BblOpaTb 3aKOHOMEPHOCTH "
opueHTupyeTcs B  (OU3NYECKMX
MpepcraeneHne 4yxon paboThbl,
BbINOMHEHWS 3afaHus

2 (HeypoBRETBOPUTENBHO)

OOGy4atowminca He MOXeET NpoaHanM3npoBaTb
ycroBue 3afayu, HaMeTUTb MNaH ee peLLeHns,

nrnoxo

BeENn4nHax.
OTKas oT

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs UNU UHble MaTepuarnbl, Heo6xoAuMbIe ANt OLleHKW 3HaHUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | PopMynmnpoBKM BONPOCOB
Kypc 4
1 Knaccudukaums npyumecein meTodbl O4UCTKUN CTOUHBIX BOS,
2 O6Lwasn xapakTepucTka MexaHu4ecknx MeTooB OYNCTKU CTOYHBIX BOA,
3 OTcTavnBaHue B3BeCU B HEMOABWXHOW XXNOKOCTU
4 OcaxgeHve B3BeCK B NOTOKE XUAKOCTW. PacyeT ropu3oHTanbHOro oTCTOMHMKa
5 MyTn yBenuueHns achpeKTMBHOCTN paboTbl OTCTOMHUKA
6 dunbTpoBaHue cycneHsun. ObLas xapakTepucTnka metoga
7 dunbTpoBaHMeE CycneH3u ¢ obpazoBaHMEM Ocaaka Ha UNbTPYIOLLEN Neperopoake
8 PuUnbTpOBaHWE CyCNeH3uI ¢ 3aKyrnopuBaHnemM nop punbTpyoLLer neperopoaku
9 Buabl punbTpytowmx 3arpy3ok. OCHOBHble napameTpbl paboTbl UNLTPOB AN OYUCTKM BOAbI.
10 OuuncTka Boabl Nog, 4ENCTBUEM LIEHTPOBEXHbBIX CUI.
11 CtpoeHue asomnHoro anektpudeckoro crnos (43C). BnnaHue noHos Ha A3C
12 Teopusa OJ1®O0
13 MpumeHseMble koarynsHTbl U MeXaHu3Mbl UX AeACTBUSA
14 BosHukHOBEHME 3apsiga Ha vacTuue, ctpoenmne 3C
15 KOHLEHTpauNOHHbIN 1 HENTPanNU3auMOHHbIA MeXaHU3Mbl Koarynsaumm npyumecen
16 Cneunduka koarynsumoHHON OYUCTKN BOAbl CONAMU antoMUHUS.
17 eTepokoarynsaums. ObpaweHue npasuna LWynsua — Mapam
18 TeopeTunyeckme ocHOBbI (HNOKYNALMOHHON OYUCTKN BOAbI.
19 MpymeHaeMble PNOKYNSAHTbI, MEXaHU3Mbl UX AENCTBUS.
20 TeopeTuyeckne oCHOBbI (PNOTALUOHHON OYUCTKN BOAbI.
21 TeopeTnyeckne ocHOBbl aaCcopOLIMOHHOM OYNCTKM BOAbI.
22 OuuncTka BoAabl OT AMNEKTPONUTA C MOMOLLbIO MOHHOFO 0OMeHa




23 MonyyeHne AENOHM3NPOBAHHOW U 4EMUHMPANU3NPOBAHHOW BOAbI.

24 Ponb membpaH B npouecce Ananusa

25 MexaHn3Mbl 0O4UCTKM BOAbI NPy 06paTHOM ocMoce

26 Knaccudukaums asposonen

27 Tabnu4yHble 1 rpadmyeckme cnocobbl BblpaXKeHUs AMCNEPCHOrO COCTaBa Mbinn

o8 [MocTpoeHue gmucnepcHOro coctaBa a3po3ofien B iorapudmmyeckon cetke. NoHATUe MeanaHHoro pasvepa
YacTuL, U CTaHOAPTHOrO OTKITOHEHUS.

29 ConpoTuBneHune razoobpasHoi cpeabl ABUKEHWUIO YacTul,

30 PasgeneHne asposonen nog AeNCTBUEM CUI TSXKECTU

31 PasgeneHve asposonen nog AevCTBUEM CUI MHEPLUN U3 NPAMOSIMHENHLIX NOTOKOB

32 PasgeneHne asposonen npu omneTpaumm

33 PasgeneHve aspo3onei noa AeNCTBMEM CUIM MHEPLIMM N3 KPUBOMMHEWHBIX MOTOKOB

34 PasgeneHve aspo3ornen B 3NeKTpu4eckoM nosne

35 ABCOpOUNOHHBIE METOABI OYUCTKM ra3oBbix BbIopocoB. Tunbl abcopbepos. Pusmyeckaa abcopbums n
xemocopbuusi. OpdpeKkTMBHOCTb

36 CtaTuka abcopbummn. dnsnyeckasa abcopbums n xemocopGuMﬂ.VBauaqa onpeaenenus KoHueHTpauun CO2 Hapg,
ero BogHbIM pactBopom (3agada Ne1). 3HaueHne paBHOBECHOW KOHLEHTpauun ans npouecca abcopoumm

37 Cratuka abcopbunn. 3agava onpegeneHus npegenbHoro konuyectea CO2 , KOTOpoe MOXET NOrnoTUTbL BoAa
(3agayaNe3d)

38 Cratuka a(?cop6u,mm. 3ap,aqva onpegenexus konmyectesa CO2 , KOTOPOE MOXET NOrMOTUTb AaHHbIN 06beM BOAbI,
C 3agaHHou KoHUeHTpaumnen CO2 (3agayva Ne2)

39 KuHeTunka abcopbumm. CKkopocTb MacconepeHoca

40 Abcopbuus. OnpegeneHve napameTpoB ypaBHEHUSA MaccooTAaum Ans pasHbix ckpybbepos. 3agava o
NPUrogHOCTN AaHHOro ckpyb6epa Ans OYUCTKM ra3oB JAHHOIO MCTOYHMKA.

a1 YpaBHeHWe agaMTUBHOCTM ha3oBbIX CONPOTMBIEHUI Npy abcopbumm, ero npuMeHeHne Npy CopOLIMOHHBIX
pacyeTax NpoLEecCOB OYMNCTKM ra3oB

42  |Ancopbuus. MpombiwneHHbI agcopbep. CTpykTypa agcopbeHTa

43 Cratuka agcopbunn. N3otepma agcopbumm

44 KuHeTunka agcopbuun. Jiumntupytowasa cragns

45  |Aagcopbums. Mogenb opoHTanbHoOM 0TpaboTkK crnost agcopbeHTa

46 3 Moaenu macconepeHoca npu agcopoLuun, x 3Ha4YeHne 1 NpUMeHeHne ANs ra3oBbiX BbIGPOCOB

47 KaTtanutunyeckoe obe3BpexnBaHme rasoBbix BbIOpOCOB. AKTMUBHOCTb KaTannsaTopoB

48 KaTanutnyeckoe obe3BpexmBaHne ra3oBbiX BbIOPOCOB. PeakTopbl C HENOABMXXHBLIM U KAMSILLMM CITOEM

49 KuHeTuka katanusa. MacconepeHoc. Jlumutnpytowas cragus

50 |Cxema kaTanuMTU4ecKon OYUCTKN HUTPO3HbLIX ra3oB

51 CymmapHasi adheKTUBHOCTb YraBnNMBaHMs YacTuL, Nog BO3AENCTBMEM HECKONBKMX MEXAaHNU3MOB OCaXaeHUs

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He NpeayCMOTPEHO

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

MpakTnKo-opMeHTUPOBaHHbIE 3a4aHMsa HAaxXoaATCA B NpUoXeHun K gaHHon P




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (MNKN) NPaKTUYECKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o NpoBeAeHMN TEKYLLLETO KOHTPONS YCNEBAEMOCTM M NMPOMEXYTOYHOMN aTtTecTaummn oby4varomxcs»

Obyyalowmnca OomKeH BbIMONTHUTE KOHTPOSbHYHO paboTy, Bce nabopaTopHble paboTbl, coaTb OTYEThbl MO
nabopaTtopHbiM paboTam 1 3auUTUTb UX.
5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUMnInHe

YcTHas X

NMncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUUNNnHe

NHas

B 6uneTe Tpu BOonpoca: ABa Bonpoca TEOPETUYECKUX U OONH — TUMOBOE NpakTU4eckoe 3agaHue.
Ha nogrotoBky gaetcs He 6onee 45 MUHyT.
Mocne aToro cTyaeHT oTBeYaeT npenogaBaTento Ha BONpOCk! buneTa.
MpenogaBaTenb, AnNst YTOYHEHUA MNyOUHBI OBNadeHMs maTepyarnoM, BnpaBe 3afaTb AOMONTHUTENbHbIA BONPOC
Mo NPoONaEHHOMY 3a CEMECTP Kypcy
B TeueHne cemecTpa BbINOMHAKTCA KOHTPOSbHbIE PaboTbl

6. YYEBHO-METOAWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE OAUCLUUMIUHDbI
6.1 YuebHas nutepartypa

ABTOp

3arnasue

M3paTtenbcTBO

[op n3paHusa |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

J1.H.l'puropbe, O.A.

LLlaHoBa

TeopeTunyeckne
O4YMCTKM U 00e3BpexXMBaHUSA

OCHOBDbI

M-Bo obpasoBaHus n
Haykn PO, BLUTS

http://nizrp.narod.ru/
metod/kafoxrokrsr/20

BblbpocoB u cbpocos Y. 2: CM6IYMTA. - CM6. : 2018 19 04_15_01.pdf
yuyeb. nocobue BWTS CMerynrtg
B.A. Akoenes OcHoBbl OYNCTKM n| M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
obe3BpexumBaHns BbIGPOCOB: Hayku PO, BLUTO 2018 metod/kafoxrokrsr/20
y4yebHOo-meToanyeckoe cneryrnTq. - Crie. : 19 01 22 01.pdf
nocobue BWTS CMNerynrtg
KO.J1. MopeBa, O.M.|[TeopeTnyeckne OCHOBbI| M-BO 0b6pasoBaHusa n http://nizrp.narod.ru/
UepHobGepesxckuin, A.B.|ounctkn n obesspexunsaHus Hayku P®, BLUTI 2018 metod/kafoxrokrsr/20
JlopeHLcoH BblbpocoB M cbpocos Y.1:[ CM6IYMTA. - CM6. : 19 01 14 01.pdf
yuyeb.nocobune BWTS CMerynrtg
JLM.  WUcaHoB, E.A.|TeopeTtuyeckune OCHOBbI| \\ http://nizrp.narod.ru/
BacunbeBa OYMCTKM U 00e3BpeXMBaHUSA “BO Hayku 11 BICLIETO metod/kafoxrokrsr/15
obpasoBaHus, BLUTS
NPOMbILUNEHHBIX BbIGPOCOB 1 ; 2019 70807708.pdf
cbpocos [Tekct] Y. 3 : yueb Crerynia. - Crio. -
T ' BWTS Crneryntg
nocobue
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Benesues, A. H.,|TeopeTtuyeckune OCHOBbI http://www.iprbooksh
BeneBues, M.  A.,[3awuTbl okpyxatoewn cpegbl.| Mocksa: MsgaTtenbckui 2007 op.ru/56112.html
MwupowkuHa, J1. A. OxpaHa BogHoro 6acceriHa B Oom MNCuC
MeTannyprum
Muykos, b. I".,|Fny6okas ouncTka ropoackux|Caxkr-Netepbypr: CaHkT- http://www.iprbooksh
Conosbesa, E. A. CTOYHbIX BOJ MeTtepbyprekun op.ru/30006.html
rocy4apCTBEHHbIN 2014
apXUTEKTYpPHO-
CTPOUTENbHbIN
yHuBepcutet, O6C ACB
Apbiwes, H. I.,|Pnsunyeckme mMeToabl http://www.iprbooksh
Mepsenes, FO. H.,|uccneposanus 7] nx op.ru/58227.html
Tokapes, M. W.,|npakTnyeckoe npumeHeHne B Mocksa: NpomeTen 2015
BypuxuHa, A. B.,|xummnyeckom aHanuse
KamkuH, H. H.
Bbikos, A. 1. NHxeHepHas aKonorus. HoBocunbupck: http://www.iprbooksh
Yactb 4. OcHOBbI 3Konoruu Hosocmnbupckuin op.ru/44928.html
npoussoacTea rocyapCTBeHHbIN 2014
TEXHUYECKNI

yHMBEpCUTET




BeTowknH A. T, WHxeHepHas 3awmTa Mockea: VHdbpa- http://www.iprbooksh
OoKpyxarlen  cpefbl  OT MHméHepMﬂ 2016 op.ru/51723.html
BpeHbIX BbIOPOCOB
Békkep, 1O. XpomaTorpadums. http://www.iprbooksh
MHCTpymeHTanbHas 0p.ru/12749.html
ananutika. MeTone! Mockea: TexHocdepa 2009
Xxpomarorpadum "
KanunnsipHoro
anekTpodopesa
KO.1. MopeBa, A.B.|TeopeTtuueckne OCHOBbI http://nizrp.narod.ru/
JlopeHucoH ouncTkm n obesBpexmBaHnsa| M-Bo obpasoBaHusa n metod/kafoxrokrsr/20
BbIGpocoB 1 cbpocoB [TekcT]: Hayku PO, BLUT3 2017 18 02_15_02.pdf
METOAMYECKME YKa3aHUsA Ans cneryntpg. - CIo.:
BbIMOSHEHNS NabopaTopHbIX BLUT3 CrerynrTg
pabot
BeTowknH A. T. OcHoBbI WHXXEHepHON Mockea: UHdpa- http://www.iprbooksh
3alnThl OKpyXatoLen cpeapbl I/IH>+<éHepV|;| 2016 0p.ru/51730.html
Bpatunkoea, U. T. ®dunsnko-xmmmyeckme ocHoBbl| Mocksa: Poccuickuin http://www.iprbooksh
VHXXEHEePHOW 3KOSormm yHuUBepcuTeT ApYyxObl 2011 op.ru/11405.html
HapoaoB

6.2 MNMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoTeka BLUTS CIMb INYMNT/ [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

MHdopmaumoHHaa cuctema «EgvMHoe OKHO goctyna k obpasoBaTenbHbiM pecypcam. Pasgen. Xumusa»
[BnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3MpyeMon nutepaTtypbl Scopus [SnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpPaHsAeMOoro NporpamMmmHoro o6ecrne4vyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6xoAuMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTopus OcHalueHne
CnektpocdoTomeTp, pH-MeTp, pPOTAUMOHHLIA annapaTt, CyLWWNbHbIA LWKad, SNeKTponnuTka,
B-009 BbITS)KHOW LWKad, MydenbHasa nedb, AUCTUNNATOP
JlabopaTopHbIi CcTeHO - wucnbiTaHue 6apboTaxHoro abcopbepa, nabopaTopHbI CTeH -
B-007 ncnblTaHue HacagoyHoro abcopbepa, nabopaTopHbIA CTEHA - UCNbITaHWe MblrieynaBnmMBatoLLen
YCTaHOBKW, TabopaTopHbIN CTEHA - KOHTPONb HopMaTuBeoB B
MynbTmeaminHoe obopynoBaHue, cneunanuanpoBaHHas mebenb, focka
JlekumoHHas y A PYA H P A
aygutopus
KomnbloTepHasi TEXHMKA C BO3MOXHOCTLIO MOAKMNIOYEHUS K ceTu «MHTepHeT» n obecnedyeHnem
A-100 A0CTyna B 3MeKTPOHHY0 MHPOPMaLMOHHO-06pasoBaTernbHyo cpeay.




MpunoxeHue
MpunoxeHune

pa6oqe|71 nporpamMmmbl AUCUNNIIUHDbI TeopequeCKme OCHOBbI O4YUCTKN U 06e3Bpe)KI/IBaHI/1ﬂ Bbl6pOCOB n CﬁpOCOB

HaumeHoeaHue OLICL(UI'YHUHbI

no HanpasBlieHNo NOArOTOBKU _ 18.03.02 SHepro- n pecypcocbeperatolime npoLeccbl B XMMUYECKON TEXHONOMUK, HEPTEXUMUN 1

6uoTtexHonorum
HanmeHoBaHwue Ol (Mpoduns): _ OxpaHa okpyxatoweil cpeabl ¥ paLmroHanbHOe MCMob30BaHWe NMPUPOAHBIX PECYPCOB

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHBIX 3aaHun (3agay, Kencos)
CemecTtp 6
1 OnpenenuTb Nopor Koarynsuum no rpacpuky
3
25
2 4
% 15
<]
1 4
05 -
0 . ‘ . o— o
0 1 2 3 4 5
[gc

3aencuMocTs AD*0=f(-lg C.n)
OTtBeT C, = 0,08r-akB/n

2 PaccuuTarnite, kak M3amMeHUTCs 06LLee conecoepxaHue Boabl Npu ee yMAr4eHun Ha
Na-KaTMOHUTOBOM (OUNbTPE €CNnu:

[Ca’JHau, mr/n | 100

[Mg®JHay, mr/n | 100

[Na'lHay, mr/n 400

WKioneu, MI-3kB/N | 0,1

OTtBeT AP=-107,1™Mr/n




npeﬂJ'IO)KI/ITb CXeMy OYUCTKN BOOblI, cop,ep>|<au.|,e|7|

B3Bell. BellecTBa +
XIK +
BIK nnbo
PacTtBopeHHble B-Ba
YKecTKoCTb +
Tsk. MmeTannsl +
OTknoHeHunsa pH

OTBeT
1 neckonoBka—

2 Koarynaumna—
3 oTcTanBaHne—
4 punbTpoBaHUE—

5. NOHHBbIN 0OMeEH

Mo AaHHBIM AMCMEPCHOro cocTaBa al3po30ria Ha rpadunke NOCTpouTb 3aBMCcMMOCTb R = f (d4) no
JaHHbIM Tabnuupl

BapuaHT 1

din, MKM 13

o 2,55

OTBeT

BENMHYHHA OPAKUKHA NbUIK, % NO MACCE

1 2 3 4 567890 20 30 40 50607080 100
AMAMETP YACTHL NBUK §, MKM

ﬂucnevabu] cocmae nelnu - eepoxmuocmH&noeapud}Muuecxaﬂ KOOanHBmHBﬂ cemka

Hantmmex , ecnmkoHueHTpaums CO B rasoeon ¢paze 0,04 % (t=23°C,P=105Ma), B
xupkoit pase 1200 mr/m°.
OtBeT m=20740 monb/m®

npeﬂJ'IO)KI/ITb CXeMy O4YUCTKK BbI6pOCOB, coaepxawmx




JleTyyas 3ona +

NOx

+
SOx +
H2S
MM, OIMC
AueToH
OTBeT

1.baTapenHbli LMKNOH—

2. agcopbep




