MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
thenepanbHoe rocyapcTBeEHHOE BroaxeTHOE o6pa3oBaTenbHoOe yupexaeHue

BbicLLEro obpasoBaHuns

«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U

ansanHa»
(CMGryNTA)
YTBEPXIOAKO
HupekTop BLUT3
( ‘ JOKYMEHT IIOIIHCAH
IEKTPOHHOW OMITHCRIO

CBEJEHHJ O CEPTH®HKATE 31
Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766

Baaneaen: Jlykannu Ilasen Braravaposntt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023
\

PaGouasi nporpamMma AUCUUNIIUHDI

| 51.B.0B.01.01 | BogonoaroToska B TexHonoruu LIBM

Y4yeOHbIli nnaH:

Kadegpa:

HanpasneHve noaroToBku:
(cneumanbHOCTb)

®roC3++b180301.19-23 23-14.plx

[ 11 ]

O0Lwen n HeopraHN4YeCcKom XMMun

Mpodunb nogroToBku:
(cneunanunsaums)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6Horo npouecca

18.03.01 Xummnyeckas TexHonorns

Xumnyeckasi n GuoTexHonorns nepepaboTkM pacTUTENbHOMO Chipbsi

Oakanaepwuar

O4yHad

KoHTakTHas paboTa )
CemecTtp obyuarolyxcs Cam. | KoHTponb, Tpynoe ®opma .
(kypc ans 3A0) a6, paboTta 4ac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET atTectaumm
3aHATUA
5 yn 17 34 56,75 0,25 3 3aver
POa 17 34 56,75 0,25 3
Uroro yn 17 34 56,75 0,25 3
POa 17 34 56,75 0,25 3

CaHkT-MNeTepbypr
2023



Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOAPTOM Bbicwero obpa3oBaHuss no HanpaeneHwutio nogrotoBkn 18.03.01  Xumwnyeckas
TEXHONOrus, yTBePXKAEHHBIM NpukazoM MuHobpHaykm Poccum ot 07.08.2020 r. Ne 922
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KaHomaat XMMMYecknx HaykK, OOLEHT Cmut P.A.
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuubl: CdopmmpoBaTe KOMNeTeHuun obydawlierocas B 06nactM CUCTEMHBIX 3HaHWA O
CBOWNCTBax MPUPOAHOM U MPOM3BOACTBEHHOW BOAbLI, METOAAX €€ KOHTPONSA M NOATOTOBKM ANS NPOBEAEHUS] XMMWUYECKNX
MPOLECCOB MO TEXHOJIOTMYECKOMY perflaMeHTy MNpoM3BOACTBA OPraHMYeckMx BeLlecTB, obecneymBaloeMy BbICOKOE
KayeCcTBO NPOAYKLUUN U 3PdEKTUBHOCTb TEXHOMOMMYECKOrO MpoLecca.

1.2 3agaum AMCLUNIUHBI:

* OOyunTb CTyOQEHTOB OCHOBaM 3HaHWA O XMMUM BOAbl, O XapakTepe npumecen NPUPOAHBLIX U CTOYHbIX BOA B
3aBMCUMOCTU OT pasfnyHbIX DaKTOPOB;

* PackpbiTb NpuHLUMNbI 0OOCHOBAHHOIO noaxoAa K Bblbopy cnocoba ob6paboTkv Boabl AN NOMyyYeHus NpoaykTa
HeobxoaMMoro Ka4ecTBa;

* PaccmoTpeTb TeopeTudeckme OCHOBbI METOAOB yAaneHus npumecen;

* [NokasaTb OCHOBHbIE MPUHLUMMBI KOHTPONSA KavyecTBa BOAbI.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

KonnongHasa xnmus

dunsnyeckan xmmms

AHanuMTu4eckas XMMusi n U3NKO-XMMNUYECcKMe MeToadbl aHanmsa
MaTtematuka

OpraHnyeckas xnmus

O6uwas 1 HeopraHn4yeckas XnMmMus

Okonorug

2 KOMNETEHLUWUN OBYYAIOLWEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-2: CnocobeH KoHTponupoBaTb obecneyeHne KOHKPETHOro NPou3BOACTBA CbipbeM, XMMUKaTamu,
BCcnomoraTesfibHbIMU MaTepuanamm

3HaTb: NPUHLMMbI OpraHN3aLnm XMMUYECKOro NMPOU3BOACTBA, CBSI3aHHOIO C BOAOMOTPEBeHneM; OCHOBHbIE TEXHUYECKME
CpeAcTBa Ans U3MEPEHUsi OCHOBHBIX NMapamMeTpOB TEXHOJIOMMYECKOro NMpoLLecca, CBOWCTB Cbipbs Y MPOAYKLUN.

YmeTb: OopraHm3oBbiBaTb MeTposiorn4eckoe obecneyeHne TEXHONMOMMYECKNX npoLeccoB; UCMNOJ1b30BaTb TUNOBblIE METOAbI
KOHTPOJ1A Ka4yecTBa BbII'IyCKaeMOVI npoaykumun.

Bnapetb: Mmetogamu npoeegeHuna XuMMUYeCKoro aHanmsa, Wucnosib3ysa 3HaHUA CBOWCTB XMMWYECKUX 3IIIEMEHTOB;
MeTo4aMun perynmposaHuna npoueccoBs BOAONOANOTOBKN U onpenerneHna TeXHONOrm4Yecknx nokasarenemn.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas

paboTta

Nexk.
(4acel)

J1ab.
(4acel)

CP
(4achbl)

MHHoBaLl.

dopmbl
3aHATUN

dopma
TeKyLero
KOHTpOns

Pasnen 1. lNokasaTtenu KayectBa W
Knaccudukaums MetogoB 06paboTkm Boabl

Tema 1. Mpeamert OUCUNNNUHBI
«Boponoarotoska B TexHonornu
OpraHN4ecknx BELLECTBY»; Ha3HadeHue Boabl
B XUMUNYECKON NPOMBbILLIIEHHOCTM;
knaccudukaums NPUPOOHbIX BOA,
rnokasaTenen KadyecTBa BoAbl U MeTOOOB e€é
0bpaboTku.

Tema 2. [eneHue wucnonb3yemon BOAbl MO
cnocoby eé& obpaboTku: MexaHu4eckas,
pUnbTPOBaHHas, KoarynupoBaHHas,
yMSAr4YeHHasl, obecconeHHas, nUTbEBas!.
Ob6uwan xapakTepucTMka TexHonormm nopg-
FOTOBKM BOAbl YKa3aHHbIMU criocobamum.

Tema 3. TexHuka  6GesonacHocTM B
XrmMuyeckomn nabopatopuu.

labopatopHass pabota Ne 1. Metoabl u
npvembl paboTbl B XUMUYECKON
naboparopuu

Paspen 2. BbespeareHTHble MeToabl
06paboTkm BOAbI

Tema 4. bespeareHTHble MeToAbl 06paboTKM
Bogbl. KectkocTb  Bogbl.  Tepmudeckoe
yMSAMEHMEe — HasHayeHve MeToda, €ero
OCHOBbI.  YINEKUCNOTHOE  paBHOBecWe B
npupoaHbix Bogax. CeoboagHas M cBs3aHHas
yrnekucnora. CtabunbHoCTb "
arpeccuBHOCTb BOAbI, mMeToabl nx
onpeneneHus.

NlabopatopHasi pabota Ne 2. OnpepeneHue
pasnuyHbIX BMOOB XKEeCTKOCTU n
TEPMUYECKOE YMSITYEHNE BOAbI

Tema 5. MemOpaHHble MeTOObl OYMCTKMW.
HasHaueHve, BuObl WM CyLHOCTb MeToAa.
KoHCTpyKUuua  ounbTpyloLEero  arnemeHTa.
O6paTHbI 0OCcMOC

Pasgen 3. lNpepounctka Boabl. PeareHTHas
obpaboTka Boabl
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Tema 6. PeareHTHble MeTOObl OMUCTKN BOAbI.
CywHocTb MeTofoB oOcaxaeHus. Buabl un
HasHayeHve. Cnocobbl  MHTEHcUdUKauun
peareHTHOM OuYUCTKU. PeareHTHble MeToAbl
YMSM4YEHUS.

JlabopaTtopHasi pabota Ne 3. OnpepeneHue
[03bl peareHToB W MpoBedeHNEe W3BECTKOBO-
COL0BOrO YMAr4eHUs BoAbl

Tema 7. Ob6eckpeMHMBaHMe BOAblI.
HasHaveHune " cnocob6bl yaaneHus
COeOQUHEHUN KpeMHUsA. POopMbl HaxoXaeHUs
KpemHusl B BoJe.

JlabopaTtopHas pab6ota Ne 4. OnpeaeneHue
KpemHecoaepxaHus, pacyét [03bl
KayCTM4Yeckoro MarHesuTa W MarHesvanbHoe
obeckpeMHUBaHWe BOAbl

Tema 8. OUBMKO-XMMUYECKME  OCHOBDI
Koarynsumm. KonnowaHoe COCTOsIHUE
BewectBa. CBoMCTBa KOMMNOWUAHBIX CUCTEM.
CTpoeHue konnougHom 4actuubl. [1puymnHbI
YCTOMYMBOCTM U YCNOBUS  paspyLLeHus

KOMMOonaHbIX CUCTEM. KoarynsiHtbl,
Ucnonb3yemMble B npounsBoaCTBe.
Okcnnyatauusi OCBETUTENbHbIX  OUMNLTPOB.
OnTumanbHble yCroBusi npoBeaeHus
npotecca Koarynsauum. TexHornorusa
Koarynsiumm conamm anioMnHuS.

Koppektupytowme  gobGaBku  KACIOTbl U
wenoyun. NMprMMeHeHne NonManekTponmToB.
JlTabopaTopHas paboTta Ne 5.
Ob6ecuLBeymBaHne BOAbI MeTOA0M
koarynsumu. Bbibop  onTumanbHbIX  [03
peareHToB.

Tema 9. YTunmsauma 0CagkoB OYUCTHbIX
coopyxeHui. CoctaB 0OCagkoB M WX BWAbI.
HanpaeneHus MCNONb30BaHMA ocagkoB
CTOKOB.

Paspen 4, Cop6unoHHbIe "
UNbTpaLMOHHbIE METOObI OYUCTKN BOAbI

Tema 10. YpaneHue rpyboancnepcHbix
npumecen w©3 BOAbl: MNpoOLEXMBaHWE U
G1nbTpoBaHMeE. PeLéTtkn, NEeCKONOBKM,
OTCTOVHUKW. 3agaun punbTpoBaHUS BOAbI.
dunbTpoBaHME MNNEHOYHOE W aOre3noHHOE.
OcHoBbl Teopun paboTbl  PUNLTPYHOLLETO
cnosi. daktopbl, BMAMAKOWME Ha Mpouecc
unbTpoBaHUA:  BbICOTa  Crosl,  pasmep
3EepeH, XapakTep  Harpysku, CKOPOCTb,
npupoga npumecer u ap. PunbTpytowme
MaTepuanbl U TpeboBaHus, NpeabsBNsSeMble
K HuM. KOHCTpyKUMSi necYaHO-rpaBUMNHbLIX
UNbTPOB 1 PUNBTPOB HAMBLIBHOTO TUMA.

2 6 un

1 3,5 un

2,5 9,25 nn

0,5 3 nn
Ko,J1

2 3 nn




Tema 11. Ob6e3xenes3nBaHue BOAblI.
CoeguHenunss xenesa B Boge. CnocoObl
O4YUNCTKU BOObl OT JKene3a: peareHTHble,
KaTalinTuyeckoe oOKuUucneHue, COp6LI,I/IOHHbIe
MeToAbl

JlabopaTtopHasi pabota Ne 6. OnpepeneHue
cofepXaHust UOHOB »erne3a B Bode W
copbUmnoHHoe obesxenesnBaHne Boabl

Tema 12. MloHHbIn obmeH (MO) B TexHonormm
obpaboTtkn Boabl. [NoHATME O KaTUOHUTaX WU

aHVOHUTaXx. MpuHUMNbI meToda
NOHNPOBaHUN. 3aKoHOMEepHOCTH no:
3KBMBANEHTHOCTb, 06paTMmMocCTb,
CENeKTUBHOCTb. O6meH NOHOB B

cTaTMyeckMx U ONMHAMUYECKUX  YCrOBUSAX.
TexHonornyeckme nokasartenu NOHUTOB.
Buabl obMeHHoMn €MKOCTH. dakTopbl,
BNUsiOLLINE Ha BENMNYMHY  OOMEHHOM
EMKOCTH. XapaktepucTuka BbIXOLHOM
KpuBom NnornoLwieHns npumecen BOAbI
WOHUTOM.

Tema 13. Na-kaTmoHupoBaHue. Peakuuu,
npoTekawLme npu  Na-kaTroHupoBaHWK
BOObl W pereHepauuu Na-kaTnoHuTa.
BrnivaHne Ha adpcekt ymardeHus BoAbl
KadecTBa MCXOOHOW BOAbl W pexuma
pereHepauuu.

Tema 14. O6nactb NpUMEHEHUs H-
KaTMoHMpoBaHus. Peakuunn, npoTekatowme
npu  H-kaTMoHuMpoBaHWM BOAbI W MpU
pereHepauun H-katnoHuta. Onpegenexue
OOE wnoHuta npu oOMeHe TpéX BMAOB
WOHUTOB. XapakTtepucTtuka BbIXOLHOM
KpmBol. Knaccudpukaumss  MOHOOOMEHHbIX
GpunbTpoB.Cxembl NOHOOBMEHHOM
06paboTkm BOAblI. YmMsaryeHue BOAblI.
MapannenksHoe, rnocrnegoBartenbHoe "
COBMeECTHOe H-Na- KaTMoHupoBaHue.
Xumundeckoe obGecconvBaHue Bogbl. Cxema
rnybokoro obecconuBaHuns n
obeckpeMHMBaHUS BOAbl C ABYMS CTYNEHsIMM
OH-aHnoHupoBaHusa. KayvectBo Bogbl nocrne
Kaxgon  crtagum  obpaboTku. Obnactb
NMPVYMEHEHNS.

JTabopaTopHas pabota Ne 7. OnpepeneHue
JuHamMmmnyeckorn oOMEeHHOM eMKOCTU MOHUTa U
yMsirieHne Bobl

Pasgen 5. OuncTtka CTOYHbIX BOA,

Tema 15. Ounctka cTouHbIX BoA. OCHOBHbIE
noxogbl K OpraHmMsauMmM OYUCTKA CTOKOB.
Knaccudpvkauua metomooB, MNpUMeEHSiEMbIX B
BOOOOYNCTKE.

1 3,5 nn

1 1,5 nn

0,5 1 nn

1 3 nn
Ko

0,5 3 nn




Tema 16. ®notauma. HasHayeHne u
CYyLHOCTb MeToaa. dnoTopeareHThbl.
0,5 2 un
Tema 17. Buonoruyeckas ouncTKa.
CywHocTb n HasHa4yeHve mMeToaa.
AnnapatypHoe odopmIieHne MeToaa. 05 3 "
Wtoro B cemecTpe (Ha kypce ansa 3A0) 17 34 56,75
KoHcynbTauuu n npomexyToyHas 025
aTTectauus (3a4er) ’
Bcero koHTakTHasa pa6ora u CP no
JR—— 51,25 56,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH[ OLEEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN

5.1 OnucaHune nokasarenen, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB O0y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUSA

Ko HanmeHoBaHMe oueHOYHOro
lMokasaTenu oueHMBaHWSA pe3ynbTaTtoB O0yyYeHNs
KOMMNeTeHUMM cpeactea
dopmynupyeT OCHOBHblE MNPWUHLUMMLI OpraHu3auun BoaonoTpebneHns
Ha XUMWYECKUX NPeanpuUATUSX.
1. Bonpocbl pgna yctHoro
AK-2 OpmeHTmpyemﬂu B TWMOBbIX METOAaxX KOHTPOMs KayecTBa UCXoaHow U |cobecepoBaHus
NOArOTOBIIEHHON BOAbI 2. MpakTnko -
OPVEHTUPOBaHHbIE 3a4aHus
MonoGupaeT MeToAMKM NPOBEAEHUS U METPOSIOTMYECKON  OLeHKM
pes3ynbTaToB XMMUYECKOro aHanmsa

5.1.2 Cuctema n KpuTepum oLeHUBaHUA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHan pabota

3ayTteHo

O6yvatowwmics nokasbiBaeT
BCECTOPOHHEE U rMybokoe  3HaHue
OCHOBHbIX ~ METOZOB  BOJOMOArOTOBKM,
CBOOOOHO OpUEHTMPYETCA B OCHOBHbIX
MOHATUAX, TEPMWHAX W OMNpeaeneHusx;
MoxeT o060CHOBaHHO nogobpaTtb cxemy
npouecca BOAOMOATOTOBKM UM aHanusa
KOHTpOmsi KayecTBa BOAbl; BbIMNOMHWUA U
odopmun Bce nabopatopHble paboThl

MpaBunbHO nogobpan anropuTM  pelleHus
npegnaraemon B Gunete 3agayu, nNposen Bce
HeobxoauMble  BbIMUCIUTENbHbIE  AEWCTBUS,
KOPPEKTHO MHTEpNpeTUpoBan pesynbTaThbl.

He 3a4teHo

O6yyatolumitics He KMeeT [0CTaTOYHOro
YPOBHS 3HAHWUA OUCUMMNUHLI, He MOoXeT
chopMynMpoBaTb  OCHOBHbIE  MPUHLIMMbI
opraHusaLum BOOONOTPEGNEeHNs Ha
XMMUYECKOM npeanpusaTuu; nnoxo
OPVEHTUPYETCA B OCHOBHbIX MOHATUSX,
onpedeneHuax U  MeTodax  KOHTpons
KayecTBa BOAbl; AOMNYCKaeT Npu OTBETE Ha
3a4yeTe CyLIECTBEHHble OLKNBKM U He
MOXET  yCTpaHWTb WX [Oaxe  nopj
PYKOBO/ZCTBOM MpenofaBaTens.

He cmor KOppekTHO pelnTb MPeAnoXeHHylo B
Oounete 3agadvy, He MOXET BOCMOSIb30BATLCSH
npeanoxeHHbIMM chopmynamu, He B
COCTOSHAM YCTpaHUTb TMNOMapku faxe nog
PYKOBOACTBOM MpenoaaBaTens

5.2 TunoBble KOHTPONbHbIE 3aaHUSA NN UHbIEe MaTepuarnbl, HEOOXoAUMbIe AN OLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AEeATENbHOCTU
5.2.1 Mepe4vyeHb KOHTPOJSIbHLIX BONPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB




Cemectp 5

Knaccmcbvmau,m NPUPOAHbIX N CTOYHbLIX BOA

MokasaTenu kadecTBa BOAbl: TEXHOMNOIMMYECKMe, CbVI3I/I‘-IeCKI/Ie, XnMn4eckue, CaHI/ITapHO-6aKTepVIOJ'IOFI/I'~4€CKI/Ie.

2
Cnocobbl Mx onpegeneHuns, pasmepHoCcTn

3 Knaccudukaumsa npumecen npupogHbIX Bo4 No ¢oasoBo-ANCNEPCHON XapaKTepUCTUKE, MO XMMUYECKOMY
cocTaBy

4 MeToabl yaaneHusa npumecein n3 Boapl (06Lme npuHUMNbI)

5 3agaun xummnyecknx Metogos obpaboTkn BoAbl B TEXHOMNOMN OpraHNYecknx BeLecTB

6 BnusiHue npumeceit npupogHon BoAbI Ha Npouecc HakuneobpasoBaHUs 1 Ha Ka4eCTBO NPOU3BOANMBIX
BOIOKHUCTbIX NonydgabpukaTos

7 BnusiHue npumeceit npupogHor BoAbl Ha MpoLecc Koppo3un 06opyaoBaHnsi, MeToAbl 60pbObI

8 YrnekncnoTHoe paBHOBecUe

9 MeToabl CHUXKEHUS arpeCCUBHOCTU BOAbI U )KECTKOCTN TEPMUYECKMM METOLOM

10 [deneHune ncnonssyemon Boabl No cnocoby eé o6paboTku

11 YnbTpadunbTpauma n HaHounbTpauus. HasHayeHne n ocobeHHoOCTN MeToaa, annapaTypHoe odopmMreHme

12 PeareHTHble MeTOAbl 04UCTKM BOAbI. CYLLIHOCTb METOAOB OCaXAEHUS.

13 Buabl n HasHa4YeHne peareHTHON OYMCTKK, CNOcobbl €€ MHTEHCUMKaLN.

14 PeareHTHble MeTOAbI YMAMYEHWS: N3BECTKOBaHUE, U3BECTKOBO-COA0BbINA, HATPOHHO-COA0BLIN, hocaTHBbIN.

15 OnpepgeneHne 0o3bl XMMUKATOB NPY PeareHTHON OYMCTKE

16 DdopMbl HaxoXxaeHUs kpeMHus B Boge. ObeckpemHmnBaHne Boabl. HasHayeHne n cnocobbl yaaneHus
COeUHEHUIN KpEMHUS.

17 MexaHn3m obecuBeyMBaHUS BoAbIl. YCMNOBUSI paspyLLEHNUst KONMOMAHbIX cuctem — koarynauus. OcobeHHOCTH
KOMMOMAHOro COCTOsIHNS BellecTBa. CTpoeHme KONmonaHom YacTuubl

18 YcnoBus NpoBefeHnst NpakTuieckon koarynaumn. KoarynsHTbl, CMONb3yemMble B BOAOMOATOTOBKE.
MpumeHeHue roKynsHTOB AN MHTEHCUMKALMK Koarynsaumm

19 CoBMmeLLeHe NpoLeccoB Koarynsaumm, M3BeCTKOBaHUS U MarHesnarnbHoro obeckpeMHmBaHns. KoHTakTHas
Koarynsaums, ocobeHHocTu. MpuHLmMn paboTbl OcBETNUTENS

20 YTununsaumsi ocagkoB O4MUCTHBIX COOpYKeHu. CocTaB 0CadkoB U UX BUAbl. HanpaeneHus ncnonb3oBaHus
0CaKOB CTOKOB.

21 YpaaneHue rpybogucnepcHblx NpMMecein N3 BoAbl: NpouexnsaHue (cuta, pelwéTkn). MNeckonoBku.

22 OtcramBaHue Boabl. CyLHOCTb 1 Ha3Ha4YeHne. Tunbl OTCTOMHMKOB.

23 YpaaneHue rpybogucnepcHblx NpMMecein n3 Boabl: unbTpoBaHme. 3agadn ounbTpoBaHMs BOAbI.
dunbTpoBaHME NNEHOYHOE U are3noHHOE.

o4 OcHoBbl Teopuun paboTbl hunbTpytoLero cnos. dakTopsbl, BAUSIOLWLME Ha NpoLecc PUnbTPOBaHNS: BbICOTa
Cnos, pasmep 3epeH, xapakTep Harpysku, CKOpOCTb, Npupoaa NpUMecei u ap.

o5 dunbTpyloLWMe Matepuansl U TpeboBaHNs, NpeabsiBnsieMble K HAM. KOHCTPYKUUSI NeCYaHO-TPaBUNHBLIX
onnbTPOB N PUNLTPOB HAMBIBHOMO TUMA.

26 Ob6e3xenesnBaHune Boabl. CoeanHeHus xenesa B Boge. Cnocobbl 04NCTKM BOAbI OT XKenesa: peareHTHbIe,
KaTanutuyeckoe okMcneHune, CoOpbUNOHHbIE METOAbI

27 MoHHBIN 06meH (NO) B TexHonormm o6paboTku BoAbl. [oHATUE O KaTUOHUTaX U aHUoHUTax. MNprHLUNBI
MeTOLa MOHUPOBAHMWM.

28 3akoHomepHocTh NO: akBNBaNEHTHOCTb, 06pPaTUMOCTb, CENEKTUBHOCTb.
OBMeH NOHOB B CTAaTUYECKUX U ANHAMUYECKUX YCITOBUSX. TEXHONMOrMYECKUe nokasarenu MoHNToB. Buapl

29 obmeHHon emKocTU. PakTopbl, BNUSAKOWNE HA BENNYMHY OOMEHHON EMKOCTU. XapaKTepucTuka BbIXO4HOM
KpVBOW NOrMOLLEHNsI NpUMecen BoAbl MOHUTOM.

30 Na-kaTuoHnpoBaHue. Peakuunm, npoTekatoLme npu Na-kaTmoHupoBaHum BoApl U pereHepaumm Na-kaTnoHura.
BrnusiHne Ha adhdhekT ymardyeHus Boabl Ka4eCcTBa MCXOL4HOW BOAbl U pexumMa pereHepawmu.

31 O6nacTe NpuMeHeHus H-kaTMoHMpoBaHus. Peakumm, npoTekatowwime npu H-kaTMoHMpoBaHumM BoAdbl U Npu
pereHepauum H-katuoHuTa.

32 Onpegenenne OE noHnta npn obmeHe TpEX BUOOB MOHUTOB. XapakTepUCTMKa BbIXOQHOW KPUBOW.

33 YmsardyeHuve Bogbl. [NapannensHoe, nocnegosaTenbHoe n coBMecTHoe H-Na- kaTmoHupoBaHue.

34 Xnmunyeckoe obecconmBaHne Bogbl. Cxema rnybokoro obecconueaHus n obeckpeMHMBaHUS BOAbI C ABYMS
ctyneHamm OH-aHnMoHupoBaHus. KayecTBo BOAbI NOcne Kaxaowm ctagum obpaboTkm. O6nacte NnpyuMeHeHus.

35 Ouunctka cTouHbix Bog LIBIM. OcHOBHbIE NOXOAbI K OpraHmn3aLmm O4YMCTKU CTOKOB.

36 dnotauus. HasHayeHne 1 cylwHOCTb MeToda. drnoTopeareHTbl.

37 Buonormnyeckas ounctka. CywHOCTb M Ha3HaYeHne meToga. AnnapaTtypHoe odopMieHme MeToaa.




5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHUA (3aaayvm, Kemucbl)

1. Onpegenute obwyto (LWo) u rmapatHyto (Wdpd) wénodHocts, a Takke copepxaHne CO32-, OH-, HCO3-
(Mmonba/gmM3), ecnv U3BECTHO, YTO Ha TUTpoBaHuWe npobbl 06béMOM 20 cM3 C MHOMKATOPOM METUIOpaHX Obino
napacxonoaHo 1,19 cm3 consiHon KUCNoThbl KoHUeHTpaumen 0,1 monb/gm3.

2. Onpegenute cogepxaHne CO32-, OH-, HCO3- (Mmonba/am3), a Takke O0OBLEM pacTBOpa COMSHOM KUCNOTbI
C KoHueHTpauven 0,1 monb/am3 Heobxooumbli ons onpegenexHus obwen (VO) n rugpatHon (V) WwénovHocTn, ecnu
M3BECTHO, 4YTO B npobe Boabl 06béMOM 20 cm3 BenuumHa obLier M rmgpaTHOM LWENOYHOCTU cocTasnsieT 6,22 u 2,70
MMONb3/AM3 COOTBETCTBEHHO.

3. Paccuntante obuwee conecopepxaHue (Ccon, mr/kr), cogepxanue xnopug moHoB (CCI, Mmr/kr), xecTkocTb
ob6wyro (K0), kanbumesyto (KCa) u marHueByro (PKMg) (Mmonba/gm3), ecrnm mM3BecTHO, 4To B 1 AM3 aHanusupyemon
Boae cogepxutca 117 mr NaCl, 5,6 mr CaCl2, 24,8 mr MgSO4.

4. Paccuutante obwee conecogepxaHne (Ccon, wMr/kr), >xectkocTb obwyto (PKO), kapboHaTHyio w
HekapboHaTHyto (MMonba/gmM3), a Takke 060wy wénovHoctb (Lo, mmonba/gm3), ecnm u3BecTtHo, 4To B 1 AM3
aHanuaupyemom Boge coaepxutca 117 mr NaCl, 5,6 mr CaCl2, 24,8 mr MgSO4.

5.3 MeToanyeckue matepuansbl, onpeaensiowime npoueaypbl OLLleHUBAHUA 3HAHUIN, YMEHUN, BNaaeHun
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbITa AeATEeNIbHOCTH)

5.3.1 Ycnosus gonycka oby4atoLerocsi K npoMexyTo4yHOM aTTecTauum 1 Nopsaaok NMKBUAaUMm akageMmnieckon
3a[10/KEHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu pernamMeHTMpPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CM6rMYMNTA
«lMonoxeHne o npoBeAeHMUN TEKYLLIEro KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOYHON aTtTecTauum 00yyaroLLmMXCsi»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

YcTHasa + NMncbmeHHas + KoMnbloTepHOE TeCTMpOBaHMe NHas

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

CTyaeHTbl, BbINOMHMBLUME BCe TpeGOoBaHMA TEKYLLIEro KOHTPOMs, Ha 3adeTe OTBEYalOT Ha [ABa TeopeTUYECcKMX
BOMpOCa W peLaloT odHy MpakTuYeckyto 3adady. Bpemsi Ha nogrotoky coctaensieT 30 muHyT. MpenogasaTtent Bnpase
3a0aTb HECKOMBbKO [A0MOMHUTENbHbBIX BOMPOCOB.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasne | M3patenbcTBO | Nog nagaHus | Cchbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTtypa
Wwnan, J1. H. Xummns BOAbI. Tomck: Tomckuin http://www.iprbooks
BogonoarotoBka NONUTEXHUYECKUI 2014 hop.ru/34732.html
yHMBEpCUTET
CTtapuesa, H. A, | Xumus Boabl. Y.2 Hosocubupck: http://www.iprbooks
MonyHunHa, O. A. HoBocnbupckui hop.ru/107616.html
rocyaapcTBeHHbIN
apXMUTEKTYpPHO- 2019
CTpOUTENbHbIN
yHUBEpCUTET
(CunbcTtpun), 36C ACB
Yupkosa, E. U. Cuctembl BogocHabxeHust n | CaHkr-Metepbypr: CaHkT http://www.iprbooks
BOLOOTBEAEHNSA -MeTepbyprckuii hop.ru/86433.html
rocyaapcTBEHHbIN 2018
apXMUTEKTYPHO-
CTPOUTENBHbIN
yHusepcuteT, 65C ACB
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
AKceHOoB, B. W., | Xummns BoAbl. | Caparos, ExkatepuHbypr: http://www.iprbooks
Ywakosa, JI.  W., |AHanuTuyeckoe MpodobpasosaHue, hop.ru/87898.html
HuukoBa, n. N., | obecneyeHmne Ypanbckuii 2019
AkceHoBa, B. U. nabopaTopHOro NpakTMkyma deaepanbHbli
yHUBEpCUTET




CtosiHOB, H. V., | BogonoaroToBka Craspononb: Cesepo- http://www.iprbooks
Benses,  E. u., KaBka3sckuii 2018 hop.ru/83236.htmi
Kyknute, L. A. hegepanbHbIv
yHUBEpCUTET
KonuHa, r. N., | Xumusa sogsl CankT-TNeTtepbypr: CaHkT http://www.iprbooks
Kabprens, O. U. -MeTepbyprekuii hop.ru/74356.html
rocyfapCTBEHHbIN 2016
apPXUTEKTYPHO-
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
ManuHuHa, 3. 3. KoHTponb kayecTBa BOAbI Caparos: 2022 https://lwww.iprbooks
MpodobpazosaHme hop.ru/125732.htmi
Lapanos, B. U., | HuskotemneparypHas YNbSIHOBCK: http://www.iprbooks
MasywkmnHa, O. B.,|aneaspaums BOAbl B Y NbSAHOBCKUM hop.ru/106138.html
MwuHrapaeea, E. B. TensI03HEePreTUYECKmX rocyaapCTBEHHbIN 2020
yCTaHOBKax TEXHUYECKNIA
yHUBEpCUTET

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM
OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema "Anbykc" [OnekTpoHHbIn pecypc]. URL: http://www.ibooks.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTtepuanbHO-TEXHMYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gUcuUnIInHe

Ayautopus OcHalleHune
BbITskHble WKadbl, BECbl aHanNMTUYeckne, KOMMIEKT Nocyabl AN KONMYECTBEHHOINO aHanmsa
M BOOOMOATOTOBKM, BaKyyMHbIA  CYWWMbHbIA  WKadg,  dNEeKTpuyeckMe  NnuTkn

B-306 cnektpodoToMeTpbl U doTtokonopumeTpbl POK 56-M, KOK-2, KOK-3, Onunko 1201, Cd-2000,

pH — metpbl mapku WIMJ1 — 301, xpomatorpad LiBet 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTtomep KH-1, npnbop ans kanunnsipHoro anekrpodopesa «Kanens 3»
MyneTrmeauniiHoe obopyaoBaHue, cneuyanuanpoBaHHast Mebene, focka

JlekunoHHasa y A PyA 4 P A
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