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1 BBEAEHUE K PABOYEW NPOrPAMME OAUCLMUMNINWHBI
1.1 Uenb agmcuunnuubl: 1) dopmMupoBaHMEe Yy CTYAEHTOB CUCTEMHbIX 3HAHUW O CBOWCTBAxX MPUPOAHON WU

NpPoOu3BOACTBEHHOM BO/AbI, METO[aX €e KOHTPONs W MOArOTOBKM [ANs MNPOBEeOEHUS XMMUYECKMX MNpPOLECCOB Mo
TEXHONOMMYecKoMy pernameHTy, oGecrneumnBaroLLemMy BbICOKYIO 3p(EKTUBHOCTb TEXHOMNOMMYECKOrO NPOLEcca;

TUNOB;

BN 2,

2) dopmupoBaHMe 3HaHUA B 06NacT YCTAHOBOK M CUCTEM BOAOMOATOTOBKU Afsi SHEProOOHLEKTOB pasnnyHbIX

3) OBy4nTb CTYOEHTOB HaBblkaM MPaKTUYECKOro NPUMeEHEeHNs CnocoboB U MEeTOA0B NOArOTOBKM BOAbI
1.2 3apgavum gUCLUMUNIIUHBI:
1. OBy4yeHne CTyAeHTOB OCHOBaM 3HaHW XMMUU BOAbI, NOKa3aTenen eé KayecrTsa;
2. CchopmupoBaTb Y CTYAEHTOB 3HaHWSI OTHOCUTENBLHO cxem obpalleHnst Boabl B Luknax TOC n KoTenbHbIX;
3. ObyyeHue cTyaeHToB 060CHOBaAHHOMY Noaxoay K Belbopy cnocoba o6paboTku BoAbl ANs pasnnyHbIX Lenew;
4. MNpuBUTME HaBLIKOB BbIOOpA CMCTEM M METOO0B 0OpaboTkun BOAbI.
1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:
MpenBaputensHaa noAroToBka npegnonaraeT co3faHue OCHOBbI Ans (POPMUPOBaAHUS KOMMNETEHLMN, yKa3aHHbIX
NPy U3y4eHUN OUCLUNIINH:
KoTenbHble YCTAaHOBKM U nMaporeHepaTopbl

dunsmka

Xumus

OTtonuTtenbHble KOTENbHbIE

[MponsBoacTBEHHAs MpakTuKa, TEXHONMOMM4Yeckas npakTmka
TennomaccoobmeHHOe 060pyaoBaHNE TENNOIHEPreTUYECKUX NPEeanpUATUA

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-6.1: FOTOBHOCTb K BbINOSIHEHUIO PaboT Mo opraHM3aLMOHHOMY U TeXHUYECKOMY obecnevyeHuto NosIHOro
LMKIa Unu oTaenbHbIX CTaAUN 3KCNNyaTauum TennoBbIX ceTel, TenyioMmexaHnuyeckoro o6opyaoBaHus TOC u

KOTeJIbHbIX

3HaTb

: NpuHUMNKnanbHble cxembl obpalleHust Boabl B uuknax TAC u KoTenbHbIX; MeTodbl obpaboTkm Boabl Ha TOC

KOTENbHbIX; (U3MKO-XMMUYECKME MoKasaTenu BOAbl; TEXHOMOIMMYECKMe MokasaTenu KadecTBa BoAbl; 0bopyaoBaHue
cuctem BogonoarotoBkn Ha TOC U KOTENbHbIX.

YMeTb: oueHMBaTb TEXHUYECKOE COCTOSIHUE BOOOMOArOTOBUTENBHOIO 060py,D,OBaHVIFI T3C n KOTENbHbIX

Bnapetb: mMetogamu noarotoBkn BoAabl Ha TOC M KOTEMbHBbIX METOog4aMM Bbl60pa annapartoB Ana BOAONOArOTOBKWU;
NPUOPUTETHBIMU NYTAMU Pa3BUTUA HOBbIX 3HEPIOo- pecypcoc6epera+ou.w|x TEXHOSOTUMN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 5o CP
9 S og dopmbl TeKyLero
TEM U YYEOHbIX 3aHATUN 8| Iexk Nab. (4achbl) .
82 3aHATUA | KOHTpOns
= (vacel) | (4acbl)

Pasnen 1. BeegeHue. [Nokaszatenn kadectBa
n Kknaccudmkaums  metogoB  06paboTku
BOAbl, 6e3peareHTHasi ounCTKa

Tema 1. OcHoBHbIE NONOXEHUS.
HomeHknaTypa TUNOB MCMOMb3yeMbiX BOA Ha
TOC. HopmaTtuBHble nokasatenu  BoAbl
TennoBbix ceTer. OCHOBHble TpeboBaHUs K
KayecTBy KOHTYpPHbIX U [A00aBOYHbLIX BOA
naporeHepupyroLLMX " oxnaxaatoLLmx 1 3 vn
cucteM. VICTOYHMKM MNOCTYMMEHNA MpUMecen.
CxeMbl  yCTaHOBOK  BOZOMOArOTOBKM W
npasuna ee aKcnayaTauum.

Tema 2. Knaccudmkaums OCHOBHBbIX
TEXHONOMM4Yecknx  npoueccoB  obpaboTku
Boa. Tepmuueckass BogonoarotoBka. Ob6uime
nonoxeHuns.  KoHCTpykuust  ucnaputenen.
XKecTkocTb BOAbl (BUAbI, cnocobsbl
onpegenenus). YrmnekucroTHoe paBHOBECHUE.
TepMuyeckoe yMmsirHeHWEe — HasHayeHue
MeToda, ero OcHoBbl. OpraHusauus BOOHO- o
XUMWUYECKOTO peXxuma 3SHEeproycTaHOBOK C 6
Lenbio obecrneveHnss HaaexHon paboTbl, He 1 2 3 nn
JonyckatoLen o6pazoBaHNe Hakunu.

JlabopatopHasi pabota Ne1. OnpepeneHue
KECTKOCTU U TEPMUYECKOE YMSIrYeHVe BOAbl.
TexHuka ©e3onacHocTn paboThbl B
naboparopuu.

Tema 3. Ounctka BoAbl OT pPacTBOPEHHbIX
rasos.

Bugbl u cnoco®bl MoCcTynneHus rasoB B
Body, ucnonb3yemyiwo Ha TOC. YpaneHue
rasoB M3 BOAbl OgecopOuMern U XUMUYEeCKUM

CBSi3blBAHMEM. TexHonorus yaoaneHust 1 4 i
avoKcuaa yrnepoga B - AekapGoHusaTope.

TexHomnorus yaoaneHust rasos B

Jeaspartopax.

Pazgen 2. Npegoynctka Bogbl no




Tema 4. TexHonorns " annapartbl
npeaBapuTEnbHON OYUCTKM BOAbl. PeareHTbl

ans KOPPEKLNOHHOM 0bpaboTkm
NoANNTOYHOMN 7] ceTeBon BOAbI,
ucnosnb3yemble B npoecce
BOOOMNOATOTOBKM. MpepnoTBpaLLeHme

00pa3oBaHUs MUHepanbHbIX OTIOXEHUA W
BGuonornyeckoro obpacrtaHus

PeareHTHble MeToaobl 00paboOTKM  BOAbI:
N3BECTKOBaHME, CO0M3BECTKOBaHME,
HaTPOHHO-COOOBLIN N docdaTHbIN MeToabl
yMsirdeHns. HasHauyeHme w©n  0CoBGEeHHOCTH
MeTO[OB. Cnocobbl WHTEeHcMrKaumum
NMPOLEeCCOB peareHTHOro YMsiIr4eHusl.

JlabopaTtopHaa pabota Ne2. W3BecTkoBO-
COL0BLIN METOA, YMArYeHUst BOAbI.

Tema 5. Ounctka Bogbl OT rpyboamncnepcHbix
npumecen. Cnocobbl UNbLTPOBaHKS.
dunbTpylowmMe martepuansl u TpeboBaHus,
npegbsBnsieMble K HUM. TexHorornyeckue
nokasatenu pabotbl ¢unbTpoB. dakTopbl,
BNusowmne Ha unbTpoBaHue. YTunusaums
wnama.

nn

Tema 6. ObeckpeMHuBaHWe Bogabl. Buabl u
cogepXaHue KpemMHusi B MNPUPOOHOA U
TEXHOMNOrM4YECKOMN BOAE. HeraTtusHoe
BNUSIHUE COEAMHEHMIN KPEMHUA Ha paboTy
TENNO3HEPreTUYECKOro obopynoBaHus.
HasHaueHune 7] OCHOBBI MeToaa
MarHeanarnbHoro 06eCKpEMHUBaAHUS, pacyéT
HeobxoaMMOI [03bl peareHToB.

nn

Tema 7. YpaneHue npumecen MeToaoM
KoarynsiuMm. HasHayeHne n OoCHOBbI METOAa,
pacyéTt HeobXxoaMmoW [O03bl  peareHToB.
DPUN3nKo-xmmmyeckmne npoueccsl,
nportekawwne npun kKoarynaumm KonnouaHbiX
npumecen BoAbl. OnTUMM3auusa npouecca,
NpUMeHsieMble KoarynsHTbI

JlabopatopHass  pabota  Ne3. Mop6op
ONTUMarnbHOM [03bl KoarynsHTa M o4vMcTKa
BOAb!

nn

Paszgpen 3. ®usmko-xummndeckne mMeToabl
OYUCTKM BOAbI

nn

no




Tema 8. O6e3xenesnBaHWe KOHOEHCATOB.
Buobl  coeomMHeHuM  kenesa B BOAe.
MCTOYHMKM MOCTynneHuMs npumecen xenesa
B Bogy. [lpuuuHbl, obycnaenueatoime
HeobxoaMMOCTb obe3xernesnMBaHus  BOAbI.
YnaneHue xenesa MeTOAOM WMOHOOOMEHHOWM
copbumMm Ha Uennno3e u npu OKUCNEHUN
Ha KaTanuTUYeCcKMX 3arpys3kax.

JTabopaTopHaa pabota Ne4. CopbumoHHas
o4YMCTKa BOAbI OT Xenesa

Tema 9. CopbunoHHas ouucTka BOAbI
METOAOM MOHHOro oOMeHa Ha WOHMTax.
OcHoBbl MeTOofa. 3aKOHOMEPHOCTU MOHHOTO

obmeHa. Knaccudukaums WOHUTOB.
MogpobHoe paccMoTpeHune METOAO0B
KaTMOHMPOBAHWS " aHWOHUPOBaHMS.
my6okoe obecconueaHue. dunbTpbl
CMeLLlaHHOro JencTBUs. PereHepauuns
WMOHUTHBLIX GunbTpoB. OOMeHHas EMKOCTb
WNOHWTOB. dakTopsl, BrvsiIoLme Ha

OOMEHHY0 EMKOCTb MOHUTOB.

JlabopaTtopHas pabota Ne5. OnpepeneHue
JOUHaMM4eckon oOMeHHON EMKOCTM MOHUTa U
yMsAr4eHue Boapl.

Tema 10. Onektpoguanua. OcHoBblI MeToAa.
HasHaueHue B Uukne Bogoo4ymcTtkn Ha TOC

Tema 11. BbapomembGpaHHble  MeToAbl
ounctkn.  lMpuHumMn  obpaTtHoro  ocmoca.
Ceonctea mMembpaH M UX XxapakTepucTuka.
Cxembl 0OpaTHO-OCMOTUYECKNX annapaTtoB U
TpeboBaHMA K KavyecTBy WCXOOHOW BOAbI.
Mpoueccsl, npoTekaroLme npu
anekTpoauanuse c WNOHUTHbLIMM
mMembpaHamun.  XapakTepuctukm  membpaH.
CxeMbl anekTpoamanuaHbIX yCTaHOBOK.

Pasgpen 4. CtoyHble Bogbl T3C wu
TEXHONOMMUN NX OYUCTKU

Tema 12. O6wme nonoxeHusi. Buabl cToKoB.
Hopmupyemble nokasartenmu KayecTBa
cTodHbiX Bog TOC. CTo4Hble BOObl CUCTEM
oxnaxaeHus

Tema 13. CTO4YHbIE BOAbl
BOLOMNOArOTOBUTENbHbLIX YCTAHOBOK, CUCTEM
rMApPO30sioyAaneHnsl, 3arpsi3HeHWe  CTOKOB
HedTenpoayKTamun, CTOKM OT KOHCepBauuu
obopynoBaHus.

1 4 mn
1 4 mn
0,5 4 mn
1 4 mn
0,5 2,5 Mn
0,5 2,5 mn




Tema 14. onotayusa. OcHoBbl MeToAa.

HasHaueHue B Uukne Bogoo4ymcTtkn Ha TOC
0,5

2,75 nn

12 12

Wtoro B cemecTpe (Ha kypce ans 3A0)

47,75

KoHcynbTaumm 1 npoMexyToyHas

atTectaums (3ayer) 0.25

Bcero koHTakTHasa pa6orta u CP no

24,25
OUcUMnNnuHe

47,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU
5.1 OnucaHue nokasarenen, KpUTepueB U CUCTEMbI OLIEHWBAaHUA pe3yNbTaToB O0y4YeHus

5.1.1 MNoka3aTenn oueHUBaHUA

Kog

MokasaTenu oLeHWBaHUS pe3ynbTaTtoB 06y4
KOMMeTeHLMM

HanmeHoBaHne oueHOYHOro

eHundA
cpeacTea

1.  ®opMynupyeT  OCHOBHble  MPUHLMMbI
BOZOOYUCTKW, U3naraeT OCHOBHble NpeACTaBreHns
KayecTBa BOAbl M WX OMpeAEeNieHnn, OpUEHTMPYETCS
CMCTEM BOOOMOAFOTOBKM

MeTogax MaTemaTundeckoun
MK-6.1 A

3. TlokasbiBaeT nogbope

METPONOrMYeckon  OLIEHKM  pes3ynbTaToB
OEMOHCTPUPYET  3HaHMA Mo  BblGopy
060CHOBAHHOIO XMMWYECKOrO aHanusa W perynumpos

BOOMOArOTOBKM.

yYMEHNA B MeTOOUnKN

BOOOMNMOArOTOBKA

2. OpueHTMpyeTCsl B OCHOBHbIX (DU3NYECKUX WM XUMUYECKUX 3aKOHaX,
00paboTkM JdaHHbIX Ans  onTUMu3aumm
TEXHOSOrMM BOAONOATOTOBKM Ha PasfMyHbIX SHEProobbeKTax

XUMUNYeCcKoro
MEeTOOUNKN

n
0 nokasaTensx
B obopynoBaHmm

1. Bonpocbl
cobeceoBaHust
2. MpakTuko-
OPUEHTUPOBAHHbIE 3a0aHus

yCTHOro

nposeaeHna wu

aHanmsa,
nposegeHna
aHUA npoueccoB

5.1.2 Cuctema n KpuTepum oLeHNBaHUA

KpuTtepuu oueHuBaHusa cgo

PMMUPOBAHHOCTU KOMMNETEHLUI

LLikana oueHnBaHUA
YcTHOe cobecenoBaHme

MucbmeHHasn paboTa

OO6yuvatoLumiics nokasbiBaeT
BCECTOPOHHEEe U [Nybokoe  3HaHWe
OCHOBHbIX  METOAOB  BOAOMOArOTOBKM,

CcBOGOAHO OpPMEHTMPYETCA B  OCHOBHbIX

3auTeHo MOHATUAX, TEepMUHaX W onpeaerneHnax;

MpaBunbHO nodoGpan  anropuTM  peLleHust
npeanaraemoin B 6unete 3agayu, nposen Bce

HeoOXoOMMble  BbIMUCIIUTENbHbIE — OEWCTBUS,
MoxeT obocHoBaHHO nogobpatb cxemy

KOPPEKTHO MHTEPNPETUPOBaN pe3ynbTarhl.
mpouecca BOAOMOATOTOBKM W aHanusa
KOHTpOMsi KayecTBa BOAbl; BbLINOMHUMA U
odopmun Bce nabopatopHble paboThl
O6yvarwmnca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HaHWUSi OUCLMUMMUHBI, HE MOXeT
copMynupoBaTb  OCHOBHblE  MPUHLMUMbI
opraHusauum BOAONOTPEDONEHUs Ha | He cMor KOppekTHO pelnTb NPefrioXeHHYH B
XUMMUYECKOM npeanpusTuu; nnoxo | Gunete 3agayy, He MOXET BOCMOMb30BaTLCSA

He 3auyTteHo OPWEHTUPYETCS B OCHOBHbIX MOHATUSX, | NPEeAIOKEHHBIMM chopmynamu, He B

onpepeneHnsx M MeTodax KOHTPOIS | COCTOSIHAM  YCTpaHUTb MNOMapky Jdaxe Mo

KaydecTBa BOAbl; AOMYyCKaeT npu oTeBeTe Ha
3a4yeTe CyuleCTBEeHHble ownbkn wn He
MOXeT YCTpaHNUTb nx naxe noan
pykoBOACTBOM npenogaBaTternA.

PYKOBOACTBOM npenoaaBatens

5.2 TunoBble KOHTPOJbHbIE 3aaHUsA UMK UHbIe MaTepuanbl, Heo6xoa
HaBbIKOB U (UNK) ONbiTa [eATeNIbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOSbLHbLIX BONPOCOB

MMble OANA OLEeHKN 3HaHUN, YMEHUH,

Ne n/n |

dopMynNnpoBKN BONPOCOB

Cemectp 6




YnbTpacunsTpauma n HaHouneTpaums. HasHayeHne n 0cobeHHOCTU MeToa, annapatypHoe odhopMrieHne

2 TexHonornyeckne nokasatenu paboTbl punbTpa. PakTopbl, BNMSAKOLWME Ha NpoLect punbTpoBaHNS

3 dunbTpyoWMe Matepuansl: TpeboBaHUs, NPeabsABNSEMbIE K HAM U NoKasaTenu KayecTsa
McTouHukM noctynneHns npumMecen xenesa B Bogy. [NpuumHel, ob6ycrnasnveatome HeobxoanmocTb

4 obe3xeneanBaHnsa Bogbl. YaaneHue xenesa MeTogoM MOHOOOMEHHOM copbuumn Ha LLensonose u npu
OKUCIEHUWN Ha KaTanuTUYEeCKMX 3arpy3kax

5 OcHoBbl 06e3xene3nBaHnsa koHAeHcaToB. Buabl coeanHeHnin xxenesa B BoAe

6 KoHCTpyKUMA (pnnbTpoB HAaMbIBHOMO TUMa

7 KoHCTpyKUMs unbTPOB HACbINHOrO TUNa. TexHomnormyeckme nokasareny paboTbl HACLINMHOIO punbTpa.
PereHepaums HacbIMHbIX UNbTPOB. HazHavyeHne ApeHaxHOro yCTponcTBa B ubTpax HACkINMHOIO Tuna

8 AHVOHUPOBaHWe BOAbI, Ha3Ha4YeHWe npoLecca

9 TeopeTnyeckne ocHoBbl Npolecca PunbTPoBaHNA — MOBEPXHOCTHOE U 06BLEMHOE (DUMbTPOBaHME.
Knaccudukauns dounsTtpos

10 CoBwmelLLieHNe NpoLLEeCCoB Koarynsaumum, M3BECTKOBAHNS U MarHe3narnbHOro obeckpeMHmBaHus. KoHTakTHas
Koarynsiums, ocobeHHocTu. MNpuHUmMn paboTbl OCBETNNTENS.

11 Ycnosusa NpoBeaeHns npakTuydeckon koarynsaumm. KoarynaHtbl, MICNONb3yemble B BOLONOATOTOBKE.
MpumeHeHue NoKyNsHTOB AN MHTEHCUMKALMK Koarynsiumm

12 MexaHn3m obecuBeyBaHUS BOAbIl. YCMNOBUSI paspyLUEHNUst KONMOMAHbIX cuctem — koarynauus. OcobeHHoCTH
KONNIONOHOrO COCTOSIHUSA BelecTBa. CTpOeHMe KOOMAHON YacTuLbl.

13 PacuyéT gosbl peareHTa npu MarHesmanbHOM 06ecKkpeMHMBaHWUN

14 CyLHOCTb Npouecca MarHe3narnbHOro 006eckpeMHUBaHMS.

15 3BeCcTKOBO-COAOBbLIN, HATPOHHO-COA0BLIN U (hocaTHbIN MeToAbl yMArYeHUs BoAbl

16 YMsirdeHMe BOAbl peareHTHbIMU MeToA4aMn — M3BECTKOBaHUE. PacyéTt 4o3bl 3BEeCTU Npu M3BECTKOBAHUN
BoAbl. Cnocobbl MHTEHCUMKALMKN NPOLIECCOB PEAareHTHOro YMsiIr4eHus

17 PeareHTbl 4ns KOppeKkunoHHOM 06paboTkn NoANUTOYHONM M CETEBOM BOAbI, MCMOMb3yeMble B NpoLiecce
BOJOMNOArOTOBKM

18 OcHoBbI TEXHOMOMMKN geaspauunn

19 OcHoBbl TexHonormn aekapboHnsaLmm

20 Buapbl n cnocobbl nocTynneHns rasos B Bogy, ncnonb3yemyto Ha TOC. YaaneHue ra3oB ns Bogsl gecopbuuen
M XMUYECKUM CBS3bIBAHNEM

21 Tepmuueckas sogonogrotoska. Obwme nonoxeHus. KoHCTpykuus ucnaputenen. OumcTtka napa

22 MeTogbl CHMXEHNSA arpeCCMBHOCTM BOAbI

23 BnusiHne npumecei npupoaHoi Boabl Ha NPOLLECC KOPPOo3un, meToabl 00pbObI

24 YrnekncnoTHoe paBHoBecHe

25 OTtnoxeHus B naponeperpesatensx. BnuaHne npumecen Boabl Ha npoLecc HakuneobpasoBaHus

26 3agayuun xmummyecknx metogos 06paboTkM BoAbl B pasfMyHbIX MPOU3BOLACTBAX

27 MeToabl n nocnegoBaTenbHOCTL yaaneHusa npumecen u3 Boabl (o6Lime npuHUMNbI)

o8 Knaccudukaums npumecein npupoaHbIX Bog Nno ha3oBO-ANCNEPCHON XapakTepUCTMKe, MO XUMUYECKOMY U
AncnepcHoMmy coctaBy

29 OcobeHHOCTM OpraHUYecKUX NpMMecei NPUPOOHbLIX BOA,

30 MokasaTtenu kayecTBa BoAbl: TEXHONOIMYeckne, hrsndeckme, XMMmMyYeckmne, caHMTapHo-6akTepnonormyeckme.
Cnocobbl Ux onpegeneHus, pasMmepHoOCTH.

31 KayecTtBO nutatenbHoOM 1 KOTNoBon Boabl. KadecTBo napa

32 MCTOYHMKM nocTynneHnsa npumecen B unkne padbotbl TOC n koTenbHbIX. Heob6xoaMMocTb O4MCTKN BOAbI,
NPUMEHAEMON Ha UCTOYHMKAX SHEPTUn

33 OcHoBHbIe NyTU NOTEPL BoAbl 1 Napa Ha TOC

34 HasHauyeHune Boabl B TENNOSHEPreTUKe

35 Knaccudumkaumsa npupoaHbIX 1 CTOYHbIX BOA

36 Ouunctka Bog TOC meTogom obpaTHOro ocmoca. MembpaHbl Ansg 0dpaTHOro ocMoca M UX XapakTepUCTUKN

37 CTOu4HbIE BOAbI BOOONOATOTOBUTESNbHBIX YCTAHOBOK, CUCTEM MMAPO30S10YAaNeHus, 3arpsi3HeHNE CTOKOB
HedbTenpoayKTamn, CTOKM OT KOHCepBaLMn 060opyaoBaHUS

38 Ouunctka cTouHbix Bog TOC. Buabl ctokoB. HopMmupyemble nokasaTenu kadectsa cTouHbIX Bog TOC. CTOYHbIE
BOAbl CUCTEM OXNaXKaeHus

39 MpenoTBpalleHne 00pa3oBaHNSA MUHeEpParbHbLIX OTIOXEHUI N BUonorMyeckoro obpacTtaHms

40 O6paboTka oxnaxaatowen Bogbl. CUCTEMbI OXNaXAEHUS N CTabWUbHOCTb OXNnaxadaroLwen Boabl

41 Onektpoananuna. OcHoBbl MeToaga. HasHadeHne B Lmkne Bogoo4UCTKN Ha TOC

42 PunbTpbl CMELLAHHOIO AENCTBUS, UX paboTa u pereHepaums

43 Mpouecc coemecTHoro H-OH-noHMpoBaHus — obecconueaHne

44 AHVOHUPOBaHWE BOAbI, Ha3Ha4YeHWe npoLecca




H-kaTnoHupoBaHue, ocobeHHoCTH npoliecca. PereHepaumsa H-katnoHnToBbix hmnbTpoB. Cxembl H-Na-
KaTMOHMPOBaHMS

45

46 TexHonorusa gsyxctyneHyaTtoro Na-katnoHnposaHusi PereHepauunsa Na-kaTMOHUTHBIX OUIbTPOB

47 MeToabl KaTMoHUpPOBaHMs Bodbl. Na-kaTMoHMpoBaHMe, 0COGEHHOCTH npouecca

48 TexHonormyeckme nokasatenu MoHMToB. PakTopsl, BNMsAOLLME HA BENUYMHY OOMEHHOW EMKOCTUM MOHUTA.
PereHepaumsa oTpaboTaHHOro noHuTa (obwmue npuHUmMnbI).

49 Knaccudumkaumss MOHOOOMEHHbIX MaTtepuanoB. IOHWUTLI, X CTPOEHME U CBONCTBA

50 anHLI,VII'I MeTona MoOHMPOBaHUA BOAbI. CyU.lHOCTb ymardieHma soabl MIOHUTHbIM cnocobom

5.2.2 TunoBbIe TeCcTOBLIE 3a4aHuUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHUA (3ag4a4umn, Kencbl)

1. Onpegenute obwyto (o) u rmapatHyto (Wdd) wénodHocts, a Takke cogepxaHne CO32-, OH-, HCO3-
(Mmonba/gm3), ecnu M3BECTHO, 4YTO Ha TUTpoBaHWe npobbl 06béMoOM 20 cM3 C MHOMKATOPOM METUIopaHX Obino
napacxonosaHo 1,19 cm3 consiHon KMCNoThbl KoHueHTpaumen 0,1 monb/gm3.

2. Onpepgenute copepxaHue CO32-, OH-, HCO3- (MmMonba/gm3), a Takke 0O6bEM pacTBOpa COMNSAHOW KUCMOThI
C KoHueHTpauuen 0,1 monb/am3 Heobxoammbli aona onpegeneHunsa obuwen (VO) n mgpatHon (Vdd) wénovyHoctn, ecnu
M3BECTHO, YTO B npobe Boabl 06bEMOM 20 cm3 BenmymHa obLiern M rmgpaTtHoOM LWENOYHOCTU cocTaBnseT 6,22 n 2,70
MMOMb3/AM3 COOTBETCTBEHHO.

3. Paccuntanite obwee conecopepxaHue (Ccon, mr/kr), cogepxaHue xrnopua moHoB (CCI, Mr/Kr), XeCTKOCTb
obuwyto (XK0), kanbumeByto (XKCa) n marHmesyto (KMg) (Mmonba/gm3), ecnm m3BecTHO, 4To B 1 AM3 aHanuanpyemom
Boae cogepxutca 117 mr NaCl, 5,6 mr CaCl2, 24,8 mr MgSO4.

4. Paccuutante o6wee conecogepxanne (Ccon, Mmr/kr), >xecTkocTb 06wyt (PK0), kapboHaTHyl 1
HekapboHaTHy0 (MMonba/am3), a Takke obuwyk wénoyHoctb (Wo, mMmonba/gm3), ecnn u3BecTtHo, 4to B 1 AM3
aHanuanpyemomn soge cogepxutca 117 mr NaCl, 5,6 mr CaCl2, 24,8 mr MgSO4.

5. Onpegenute pH cpeabl, ecnun nseectHo, 4to B 0,2 kr Bogbl cogepxuntca 0,48 r LiOH

5.3 MeToan4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUN, BNageHumn
(HaBbIKOB 1 (MNKN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yyatoLerocsi K (poMeXXyTo4YHOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMmmyeckomn
3a40/MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUpPOBaHO JoKanbHbIM HopMmaTtuMBHbIM aktom CII6rynTn
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMST YCNEBAEMOCTM U MPOMEXYTOYHOW aTTecTauum 00yyatoLLmMXCs»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUMnmnHe

YcTHasa + MncbmeHHasn + KomMmnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

CTyOeHThl, BbIMOMHMBLUME BCce TpebOOBaHWsI TEKYLLEro KOHTPOMs, Ha 3aveTe OTBEYalT Ha [Ba TEOPETUYECKUX
BOMpoOCa WM peLlarT OOHY npakTuyeckyto 3agady. Bpemsa Ha nogrotoBky coctasnseT 30 muHyT. Npenogasatenb Bnpase
3a4aTb HECKOSbKO AOMONHUTENbHBLIX BOMPOCOB.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNITUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Crapuesa, H. A, | Xumus Boabl. Y.2 HoBocubupck: http://www.iprbooks
MonyHunHa, O. A. Hosocnbupckun hop.ru/107616.html
rocyapCTBEHHbIN
apXUTEKTYPHO- 2019
CTPOUTENbHbIN
yHMBEpCUTET
(Cunbctpun), 36C ACB
WwnsH, . H. Xnmng BOAbI. Tomck: Tomckuin http://www.iprbooks
BoponoaroTtoBska NoNUTEXHNYECKUN 2014 hop.ru/34732.html
yHUBEpCUTET

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa




LWapanos, B. U., | HuskotemneparypHas YbSIHOBCK: http://www.iprbooks
MasywkmnHa, O. B.,|aeaspaumsa BOAbl B Y NbAHOBCKUM hop.ru/106138.html
MwuHrapaesa, E. B. TennoaHepreTnYecknx rocyfapCTBEHHbIN 2020
yCTaHOBKax TEeXHUYECKNI

yHMBEpCUTET

ManuHuHa, 3. 3. KoHTponb kayecTBa BOAbI Capartos: 2022 https://www.iprbooks
MpodobpasoBaHme hop.ru/125732.html

AKCeHOB, B. W., | Xummns Bodbl. | CapatoB, EkaTepuHGypr: http://www.iprbooks
Ywakosa, JI.  W., |AHanutuyeckoe MNpodrobpasosaHue, hop.ru/87898.html
HuukoBa, n. U., | obecneuenne Ypanbckui 2019
AkceHoBa, B. U. nabopaTopHOro NpakTnkyma dheneparnbHbiit

YyHUBEpCUTET
CTos1HOB, H. V., | BogonoaroToBka Craspononb: Cesepo- http://www.iprbooks
Benses,  E. u., KaBkasckuin 2018 hop.ru/83236.htmi
Kyknute, N. A. denepanbHbIi

yHMBEpPCUTET
KonuHa, I. W., | Xumna Boapl Cankt-TNeTtepbypr: CaHkT http://www.iprbooks
Ka6prenb, O. U. -MeTepbyprekuin hop.ru/74356.html

rocyaapCTBEHHbIN 2016
apXUTEKTYPHO-
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

OnekTpoHHast 6ubnuoteka BLUTI CIB INYMNTL [GnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

MHdopmaumnoHHas cuctema «EamHoe OKHO gocTyna K obpasoBaTenbHbiM pecypcamy» [SMeKTPOHHLIN pecypc].
URL: http://window.edu.ru/)

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

6.4 OnucaHune MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBNEeHMA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune
MexunoHHas MynbTmeauniiHoe obopyaoBaHue, cneunanuanpoBaHHast Mebenb, focka
ayouTopus
BbiTskHbIe WKadbl, BeCbl aHanMTU4ecKne, KOMMMEKT Nocyabl AN KONMMYECTBEHHOro aHanvsa
W BOOOMOATOTOBKM, BaKyyMHbl  CyWWrbHbIN  WKad,  dNeKkTpuyeckMe  NAUTkn
Bb-306 cnektpodgotomeTpbl 1 doTokonopumeTpbl PIK 56-M, KOK-2, KOK-3, FOHmnko 1201, CP-2000,
pH — metpbl mapku WMJ1 — 301, xpomatorpad LiBetr 100, BbICOKOYACTOTHbIE TUTpATOPbI,
KoHueHTpaTomep KH-1, npubop gnsa kanunnsipHoro anektpodgopesa «Kanenb 3»
BbITaXHble WKadbl, BeCbl aHanMTU4eckne, KOMMNEKT Nocyabl ANA KONUMYECTBEHHOro aHanvsa
" BOOOMOATOTOBKM, BaKyyMHbI CYLUUINBHbIV wkad, anekTpuyeckue NIANTKN.
CneuunanuaupoBaHHas YyyebHaa nabopatopus OXMA c HeobxogumbiM  0BOpPyaOBaHMEM:
5-316 CnektpocbotomeTpbl u goTokonopumeTpbl PIK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,

pH — wmetpbl mapku WIMJ — 301, xpomatorpacp LiseT 100, BbICOKOYACTOTHbIE TUTPATOPHI,
aHanus3atop BonbTamnepomeTtpuuyeckni AKB — 07 MK, npubop Ans  KanumnnsipHOro
anekTpodopesda «Kanenb 3»,ycTaHOBKa [Ans MNPOBEAEHWUs MNpoLecca WMOHUTHOTO YMArdeHUs
BOAbI.




