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1. BBEOEHMUE K PABOYEW MPOrPAMME OUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbl

Basosas I:l Obs3aTenbHas I:l JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapuatusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
1) ®opmMupoBaHMe y CTYOAEHTOB CUCTEMHbIX 3HAaHUM O CBOMCTBaxX MPUMPOLHOW W MPOM3BOACTBEHHOW
BOAbl, MeToOax ee KOHTPOMst W NOoAroTOBKWM ANA MNPOBEAEHMS XMMUYECKMX MpOLLEeCCOB MO
TEXHOMNOrMYeckoMy pernameHTy, obecneymBaroemMy BbICOKOE KadeCTBO NpoAyKumMn 1 apeKTUBHOCTb
TEXHONOrMYEeCKOro NpoLecca;
2) dopmmpoBaHMe 3HaHU B 06nacTy BOAONOArOTOBKU AN SHEProOOBHEKTOB pa3nnyHbIX TUMOB;
3) OBy4nTb CTY4EHTOB HaBblkaM MPaKTUYECKOrO NPUMEHEHNST cnocoboB U METOAOB MNOATOTOBKM BOAbI
1.3. 3apgauu AMcUUNNUHBbI
e OOy4yeHue CTyAEeHTOB OCHOBaM 3HaHWIN XUMUN BOAPI;
o O6y4yeHue cTyoeHTOB 0OOCHOBaHHOMY Noaxoay K Belbopy cnocoba obpaboTkm BoAbl AN NonyyvyeHus
npoaykTa HeobxoAnmMoro Ka4ecTsa;
e [lpuBMTME HaBLIKOB BbIOOpa cMCTEM M MeTOA0B 06paboTKM BoAbl M KOHAEHCATOB, cnocoboB pacyeTta
N ONTUMM3ALNN OCHOBHbIX YCTAHOBOK, BKITHOUYEHHBIX B CXEMbl BOOOMOATOTOBKM

1.4. MepeyeHb NNaHMPyeMbIX pe3yrbTaToB 00Yy4YeHUs NO AUCLUNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUs obpa3oBaTesibHOW NporpamMmbl

Kop,

3Tan opmMnpoBaHus
KOMMeTeHLUn dopmynMpoBKa KoMneTeHUUm

MK-9 Cnoco6BHOCTbI0 obecneuunBaTb cobnogeHve 2
aKonornyeckon 6e3onacHOCTM Ha MNPOM3BOACTBE U
nrnaHnpoBaTb 3KO3aLWUTHbIE MeponpuAaATUA 1 MeponpuAaTuA
Mo 3HEPro- 1 pecypcocOepexxeHnto Ha NPon3BoACTBE

MnaHupyemble pe3ynbTaTbl 06yYeHUs

3HaThb: 1. OCHOBHbIE npuHUMNbI opraHusauunun XnMmmn4eckoro npoun3BoacTea, CBA3aHHOIo C
BogonoTpebnexHvem;

2. OCHOBHbIE XMMUYECKMNE MOHATUS U 3aKOHbI;

3. NpvHUMNBLI U MPUHUMATL y4yacTMe B MNPOBEPKE TEXHUYECKOro COCTOSHUS U OCTaTOYHOro
pecypca o6opyoBaHusi, opraHm3auum NpodrnakTUHECKMX OCMOTPOB M TEKYLLLEro PEMOHTA.

Ymetb: 1. cocTaBnsaTb 3asiBKM Ha 060py,q0|3aHv|e M 3anacHble 4YacTu, MnoAroToBKa TEXHUYECKOMN
OOKYMeHTauun Ha PEMOHT;

2. OCyLUeCTBNATb C60p N aHanu3 NCXOOHbIX AaHHbIX ANA ONTUMK3aunn aKkcnnyatauum
TennoaHepreTnyeckoro o6opyaoBaHusi C CNOMb30BaHNMEM HOPMATUBHOMN JOKYMEHTALMUN U COBPEMEHHbIX
MeTOJ0B noucka n 06paboTku MHdopmaLuu;

3. NpyHUMaTb U O0BOCHOBLIBATL PELLUEHMS MO MPUMEHEHWIO TEXHOMOMMA BOAONOArOTOBKMA AN

pasnu4yHbIX 3HEProoGBLEKTOB.
Bnapetb: 1. MeTogamu NpoBeAeHUS XMMUYECKOTO aHan1Maa u MeTponormM4eckoi oLeHK ero pesynbTaTos;
2.BnageTb OCHOBHbIMW MeTogamu, crnocobamm u cpeacTtBamMu  MNOMYYEHUS, XpaHEHMs,
nepepaboTku nHopmauuu;

3. HOBbIMM TexHonornsmu, obecneymBalOWMMM MNOBbIWEHNE 3MGEKTUBHOCTU MPOEKTOB,
TeXHOJNIorm4ecknx npoueccosB, aKcnnyatauum n O6CJ‘Iy>KI/IBaHI/IF| HOBOM  TEXHUKU B obnactu
TEeNNO3HEPreTuKn;

4. KOHTpONMpoBaTb COGNIDAEHNE HOPM pacxoda TOMNMMBa U BCEX BUAOB 3HEPTUK;

5. HaBblKaMu PaCYETHO-NPOEKTHON U MPOEKTHO-KOHCTPYKTOPCKON AESATENBHOCTLH0.

1.5. AucumnnuHbl (NPakTUKK) o6pa3oBaTenbHOM NPOrpaMmMbl, B KOTOPbIX ObISIO HaYaTo
chopMupoBaHue KOMNeTeHUMN, yKasdaHHbIX B n.1.4:

e [lpou3BoACTBEHHas MpakTuka (MpakTuka No NofyyYeHnio NPOECCUOHanbHbIX YMEHWUIA U ONbiTa
npodgeccunoHanbHon aearensHocTu) (MK-9)

2. COOEPXAHUE AUCLUMIIUHDI
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HanmeHoBaHue u cogepxaHue
y4eBHbIX Moayneit, TeM 1 hopM KOHTpOnsi

O6bem (4achl)

o4yHoe
obyyeHune

Q o)
.8y 8=
oxd I3F
IFs9% F0Q
o ol
5sgd &
o9 «9

g o)

YuyebHbIn moaynb 1. MNokasaTenun kayecTBa u Knaccugukaumsa metogos 06paboTku Boabl

Tema 1. Mpeometr  aucuUMNANHbBI «BopgonogroToBka Ha NCTOYHMKaX
TennocHabXeHnsay; HasHayYeHne BoAbl B TEMMO3HepreTuke; knaccudukauus | 10
NPUPOAHLIX BOA, NoKasaTenemn ka4ectesa Boabl U METOAOB €€ 06paboTku.

Tema 2. bespeareHTHble MmeToabl 06paboTkn BoAbl. XKeCTKOCTb BOAbl. TepmMuyeckoe 11
yMsr4eHne — Ha3Ha4YeHMe MeToaa, ero OCHOBbI.

Tekywmn koHTponb 1 KonnokBuym 2

YuyebHbIn moaynb 2. Mpegoyunctka Boabl. PeareHTHas 06paboTka Bobl

Tema 3. PeareHTHble MeToObl YMsSIr4eHWs BOAbl: WM3BECTKOBAHWE, M3BECTKOBO- 17
COJ0BbIN, HATPOHHO-COA0BbIN, ocdaTHbIN MeToabI

Tema 4. MarHeananbHoe obeckpeMHnBaHne Boabl. HasHauyeHne n OCHOBbLI MeToaa, 17
pac4éT HeobX0AMMOW A03bl peareHToB

Tema 5. YaaneHue npumecen METOAOM Koarynauuun. HasHayeHne n 0CHOBbI MeToAa,
pacyét Heobxoammownm Ao3bl peareHToB. CTpoeHWe KOnmouaHOW 4Yactuubl, | 25
NPUMeEHSIEMbIE KOarynsiHTbl

Tekywmn koHTponb 2 KonnokBuym 3

Y4yebHbI Moaynb 3. CopbunoHHble N dUNbTpaLMOHHbLIE METOAbI OYUCTKN BOAbI

Tema 6. OuucTka BOAbI OT AUCMEPCHBIX YacTul MeToaoM (UITbTPOBAHUS. 21
Ob6e3xenes3nBaHne KOHOEHCATOB

Tema 7. CopbumnoHHasi ouncTka BoAdbl C UCNONb3oBaHMEM MOHUTOB. OnpegeneHue o8
0OMEHHO EMKOCTN MOHUTA

Tekywmn koHTponb 3 KonnokBuym 2

MpomeXyTo4yHasa aTTecTauus no gucumnnuHe 3adet 8

BCEIO: | 144

3. TEMATUYECKWUI NNAH

3.1. Nekuun
Homepa Ou4Hoe oby4yeHne Ou4Ho-3a04HOEe 0byyeHne 3aoyHoe obyyeHne

U3y4aembIxX TeM Howmep Obbem Homep OGuem Homep O6beM
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)

1 6 2

2 6 2

3 6 2

4 6 2

5 6 3

6 6 2

7 6 4

BCEIO: 17

3.2. MpakTnyeckne n ceMMHapcKue 3aHATUSA
He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

Homepa H QOyHoe 06yyeHne OuHo-3a04Hoe 3ao4yHoe oby4veHune
M3yYAEMBIX anmMmeHoBaHue 3 oqueHme
Tem na60paTopr|x 3aHATUN Howmep Ob6bem Howmep O6bem Howmep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
BBogHoe 3aHATUME, TexHuka
1 OesonacHocTu  paboTbl B 6 2
naboparopuu.
OnpepeneHne XecTkocTu W
2 TepMuyeckoe yMsiryeHve 6 2
BOAb!
3 MN3BeCcTKOBO-COOOBbLIA METOo[, 6 >
YyMSr4YeHus

POa 13.03.01 BogonogrotoBka Ha MCTOYHMKAX 3HEPTUM B TEMMOTEXHOMOMN

CrtpaHuua 4 13 10



Homepa H O4yHoe 06y4eHne OuHo-3a04Hoe 3aouHoe obyyeHune
MBYMACMBIX auMeHoBaHune § 06yyeHme
Tem nabopaTopHbIX 3aHATUIA Homep O6bem Homep OGbem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
4 MarHe3nanbHoe 6 >
obeckpeMHMBaHMe BoAbI
5 Ouuctka BOAbI  METOOOM 6 3
Koarynaummu
CopbumnoHHoe
6 obeaxenesnBaHue BOAbI 6 3
LIenntono3omn
MoHnTHOE ymsardyeHue Boabl 1
7 6 3
onpegenenue JOE noHuta
BCEIO: 17

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa OyHoe obyueHmne O1Ho-3a04HOe 3aoyHoe obyyeHune

yqe6H|:lX (DOpMa y O6yqu|/|e y
moayneu, no

Ay KOHTpOMst

KOTOPBIM . Homep Kon-80 Howmep Kon-8o Howmep Kon-Bo
npoBOANTCS 3HaHUN cemecTtpa cemecTpa cemecTpa

KOHTPOJ1b

1,23 Konnoksvym 6 3

6. CAMOCTOATEJIbHAA PABOTA OBYYHAKLUEITOCA

. OuHoe obyueHue OuHo-3a0\HoR 3aouHoe 0byueHne
Bugbl camocToaTenbHom paboTsl Y obyyeHune y

obyuvatoLerocs Homep O6bem Homep O6beM Homep O6bem

cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TeopeTUHECKOro Matepmana 6 49
MoarotoBka k TabopaTopHbIM 3aHATUSAM 6 53

[MoaroToBka K 3a4eTy 6 8

BCEIO: 110

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

7.1. XapakTepucTvKa BUAOB U UCMOJb3yeMbIX MHHOBALMOHHbIX )OPM y4eGHbIX 3aHATUN

O6bem 3aHATUI
B MHHOBALMOHHbIX dhopMax
HanmeHoBaHue (vachbl)
BUZIOB y4eOHbIX Mcnonb3yemble MHHOBALMOHHbIE (DOPMbI ° ° °
Y = Q< Q<
3aHATUN o 3 L9 3T oI
=) Iy E)
T F T T
3% | °288| 838
) ® 0 ® 0
JlabopatopHble | [pyu  BbiNOMHEHWM 1 3awmTe nabopaTopHbix paboT 12
3aHATUA CTydeHTbl B MarbIx rpynnax paccmaTpusaloT BOMPOCHI,
cBsi3aHHble C  Bblbopom MeToda aHanusa  ansg
NPakTUY4EeCKOro  UCMNOSNb30BaHUA B npeanosiaraeMblx
obcToATENLCTBAX, 3a4aHHbIX NpenogaBaTenem.
BCEIO: 12
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7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n OOCTUXEeHUN 06yqa|ou.mxc;| Aana npome)KyTquoﬁ
aTTecTauum

TpaavumnoHHasa | X GannbHO-penTMHroBas

8. OBECMNEYEHUE ANCLUUIMIIUHDbI

8.1. YyebHaa nutepartypa
a) OCHOBHas ydyebHas nuTepaTtypa

1. Konbinos A.C. BopgonoarotoBka B 3HepreTuke [ONEKTPOHHbIN pecypc]: y4ebHoe nocobue ans
By3oB/ KonbinoB A.C., OukoB B.®., JlaBbiruH B.M.— 3nekTpoH. TekcToBble AaHHble.— M.:
M3patenbcknin pom M3U, 2016.— 310 ¢

2. KonbinoB A.C. Tllpoueccbl M annapatbl MNepenoBblX TEXHOMOMMMA BOAOMNOArOTOBKM WU UX
nporpaMMmpoBaHHbIe pacyeTbl [ONeKTpoHHbIN pecypc]: yvyebHoe nocobue/ Konbinos A.C., Oukos
B.®., Uynosa KO.B.— OnekTpoH. TekcToBble AaHHble.— M.: U3gaTensckuii pgom M3WU, 2016.— 222 ¢

6) pononHuTenbHasa y4ebHas nuTepaTypa

3. baxmetbeBa J1.K. lMogrotoBka BoAbl ANsi TEXHUYECKOrO BOAOCHAGXEHWUS MNPOMBILLMEHHbIX
npegnpuaTnii. MoHoOOBMeHHblIE MeToabl yMsrdeHusl BoAabl [ONEKTPOHHbIA  pecypc]:  y4ebHo-
mMeToaudeckoe nocobue/ baxmeTtbeBa J1.K., BaxmeTbeB A.B., Benbix [0.E.— 3OnekTpoH. TekcToBble
OaHHble.— BopoHex: BOpOHEeXCKMI rocyaapCTBEHHbIA apXUTEKTYPHO-CTPOUTENbHbIA YHUBEPCUTET,
OBC ACB, 2013.— 77 c

4. Wwnan J1.H. Xumns sogbl. BogonoarotoBka [SnekTpoHHbIN pecypc): y4ebHoe nocobue/ WnsH J1.H.—
OnNeKTPOH. TEKCTOBbIE AaHHble.— TOMCK: TOMCKUI nonutexHnyeckumn yumesepcutet, 2014.— 83 ¢

5. AnnapaTbl marHuTHou o6paboTkm Bogpbl. [MpoekTupoBaHue, MogenMpoBaHue K uccnegoBaHue
[OnekTpoHHbI pecypc]: moHorpadmsa/ C.H. AHTOHOB [M Ap.].— OnEeKTpOH. TEeKCTOBble AaHHble.—
Craspononb: CTaBpOnonbCknin rocyaapCTBEHHbIN arpapHbii yHusepeuteT, AITPYC, 2014.— 220 ¢

8.2. MepeyeHb y4eGHO-MeTOANYECKOrO 06GecneyeHUs Ans caMoOCToOATeNIbHON pa6oTkbl oGy4atowmxcs
no AucuuniuHe

KomuccapeHnkoB, A.A. OCHOBbI BOAOMOATOTOBKM B  LIENIONO3HO-6YMaXHOW MPOMBILLNIEHHOCTU U
TennosHepreTuke [TekcT]: yueb.-meT. nocobme / A.A. KomuccapeHnkoB [u ap.].-CI16., 2012.-85 c. —
Pexum goctyna: http://nizrp.narod.ru/vodopodgot.htm. - 36 BLUTS

8.3. NepeyeHb pecypcoB MHGOPMaLMOHHO-TeNEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobXoAUMbIX AJisi OCBOEHUA AUCLUNIIUHBI

1. http://twt.mpei.ac.ru/books/vve/
2. http://www.gaps.tstu.ru/win-1251/lab/sreda/togaps/6/TO_Ip/lek_7s.html
3. http://aquasorbent.ru/Articles/Pro_Info/vodopodgotovka_belikov_2007.pdf

8.4. I'Iepequb VIHCbOpMaLIMOHHbIX TEeXHONOruMn, ncnonb3yemMbiX Npu ocyLliecTBrieHNn
o6pasoBaTeanoro npouyecca no gucuunninHe, BKrnwo4yaa nepeyvyeHb nporpamMmmMHoOro obBecneyeHus un
VIH(iJOpMaLIMOHHbIX cnpaBO4YHbLIX CUCTEM

1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013

8.5. OnucaHue matepumanbHO-TEXHUYECKON 6a3bl, HEOOX0AMMOMN ANA OCYLLECTBNEHUA
obpasoBaTenbLHOro npowecca no AucuuninHe

1. AyamTtopus ¢ MynbTUMEAUHbLIM KOMMIEKCOM;

2. CneumanuaupoBaHHas yyebHas nabopatopusa ®XMA, sogonogrotoekm 1 XMOB ¢ HeobxoanmbIiv
obopygnoBaHuneMm: cnektpocotomeTpbl 1 poTokonopumeTpbl PIK 56-M, KOK-2, KPK-3, tOHuko 1201,
C®-2000, pH — meTpbl mapku UIMJT — 301; ycTaHOBKa Ans NpoBeAeHUs npoLecca MOHUTHOMO YMSAr4eHus
BObl.

8.6. UHble cBepeHuA u (Mnu) matepuansl

KomnnekT nnakaToB, OE€MOHCTPMPYOLWNX NpUHUMN paboTbl NpubopoB, umelowmxcs B nabopartopuu;
HarnsaHble Nocobus: NpUHUMNManbHas cxema KoarymnsiuMoHHOWM yCTaHOBKM C OCBETNIUTENEM; HaMOPHbIN
ocBeTnuTenbHbIN punbTp; H — KaTUOHHBIE OUNBTPLI; MOHUTHBIN UNBTP CMELUaHHOro AEencTBUS,;
MarHesuanbHoe o6eckpeMHMBaHue Boapbl (peakumm).
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9. METOANYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

AUNCLUTIJIUHBI

Buapbl y4ebHbIX
3aHATUN 1
camocTosiTenbHas
paboTta
obyyvaroLmxes

OpraHu3aums OeATenbLHOCTM 0ByyatoLLerocs

Jlekuun

Jlekumn obecneumBalOT TeOpPeTMYECKME OCHOBbI AMcuMnnuHbl. Ha nekumsix
usnaraeTcs OCHOBHOE CofepXkaHue Kypca, WNMCTPUPYEMOE  MpuMepamu
OTeYyecTBEHHOro M 3apybexHoro onbita. OCBOEHME RNEKUMOHHOro MaTtepuana
obyyarowmmMcs npegnonaraeT cnegyowme Buasl pabor:

o npopaboTka nporpammbl Kypca B COOTBETCTBMM C LENSMU W 3ajavamu,
CTPYKTYPOW 1 coAepXaHMeM ANCLUNINHDI;

. KOHCMEKT IEeKUMA: KpaTKo, CXeMaTWU4HO, MocrnenoBaTeflbHO (UKCUPOBaTb
OCHOBHbIE MOJIOXKEHUS, BbIBOAbI M (DOPMYJIMPOBKKM; MOMeYaTb BaXHble MbICMN,
BbIAENATL KMOYEBbLIE CrOBA, TEPMUHbI;

. paboTa C TeopeTU4ecknMm Matepuarnom:
pekoMeHayeMoun nuTepaType.

HanWTM OTBET Ha BOMPOChbl B

JlabopaTopHbie
3aHATUA

JlabopaTtopHble paboTbl CNOCOGCTBYHOT PA3BUTMIO HABLIKOB  KONMYECTBEHHOIO
XMMMYECKOro aHanm3a B o6nactn o6beKTOB OKpyXatoLwen Cpedbl, B YaCTHOCTU Mpu
nccneaoBaHny NPUPOAHbBIX M CTOYHBLIX Bogd. Ha nabopaTopHbix paboTax cTyaeHTam
npeasioxkeHo MNofb30BaTbCA COBPEMEHHbIM 000pyaoBaHMEM, KOTOPbIM OCHALLEHO
BONbLUIMHCTBO COBPEMEHHbIX nabopaTopuii, a TaKkke MeToaMKamu, akTyanbHbIMU B
cooTBeTCcTBMM € AencTyowmmn FTOCTamu.

CnepyeT npeaBapuTenbHO W3YYUTb MeETOAMYECKME YKasaHWs MO  BbIMOSHEHMIO
nabopaTtopHbix paboT, pacnonoxeHHblx B pasgene kadegpbl «O6wen wu
HeopraHu4yeckon xummumn» Ha cante Gubnuotekn BLUTD http://nizrp.narod.ru./.

Xop paboTbl U 3KCNepUMeHTanbHbIe pedynbTaThl OMKHbI BbITb NOAPOGHO ONMCaH®bI,
NOCTPOEeHbl HeobxoamMMbIe rpadumkn 1 Tabnuupl.

B koHue kaxpgoro y4yebHoro mogyns Ansi OLEHKW 3HaHWWA MPOBOAMTCS KOMMOKBUYM,
Ha KOTOPOM CTyAeHTam HeobXoAMMO NPeacTaBUTb BbINOMHEHHbIE U OPOPMIIEHHbIE
nabopaTopHble paboTbl, a Takke OTBETUTb Ha BoMnpockbl. JlabopaTopHble 3aHATMSA
NpoBOAATCS C NPYMEHEHUeM rpynnoBbix popm paboTbl.

CamocrTosiTenbHas
paboTta

JaHHbIR BUA paboTbl NpeanonaraeT pacluMpeHne U 3akpenneHne 3HaHui, yMeHnin u
HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUSAX MYTEM CaMOCTOSATESNbHOW
npopaboTky y4yeBHO-MEeTOANYECKUX MaTepuarnoB Mo AUCLMUMNIMHE U COGCTBEHHOrO
KOHCMNeKTa Mnpu noarotoBke K nabopaTopHbiM paboTam, KOMNMOKBMYyMam U 3a4yerty.

CamocTosiTenbHas paboTa y4alleroca NpOBOAUTCA  WHAMBUAyaNbHO;  MpU
BO3HWKHOBEHWW BOMPOCOB — COBMECTHO C NpenogasaTenem.
10. dOH OLIEHO4YHbLIX CPEACTB
Ond NnPOBEAEHUA NMPOMEXYTOYHOU ATTECTALUU
10.1. OnncaHmne nokasaTenen n KpUTEpMEB OLLIEHUBAHUA KOMMNETEHLIMA Ha Pa3fUYHbIX 3Tanax ux
c¢hopmMupoBaHusi, onnucaHue LwKasn oL eHUBaHUA
10.1.1. NMokasaTenu oueHUBaAHMUA KOMMNETEHUMN Ha 3Tanax ux oopMuMpoBaHus
Koa HanmeHoBaHue MpencrtasneHue
KOMMeTeHLMn . OLleHOYHOro OLLEHOYHOro
[MokasaTtenu oueHMBaHUS KOMNETEHLMI
(aTan ocBoeHus) cpencTtea cpenctea B ooHAe

MK-9 (2)

MpakTnyeckoe

1.®opMynMpyeT OCHOBHbIE MPUHLMMbI
opraHusauum sogonoTpebneHns Ha
COOTBETCTBYHOLLUX NpeanpuaTusix.

2. OpVEHTUNPYETCSA B OCHOBHbIX (OU3NYECKMX
N XMMUYECKNX 3aKOHaX, MeTodax
MaTemaTu4eckon o6paboTKM AaHHbIX ANns
ONTMMU3aLMN TEXHOIOMMM BOAONOArOTOBKM
Ha pasfnyHbIX 3HEProodbeKTax

3. MopbupaeTt MeToaAMKM NPOBEAEHMUS U

pesyrnbTaTtoB XUMUYeCKoro aHanumsa,
OEMOHCTpupyet 3HaHUA no Bbl60py
MeTOONKN npoBeaeHnA 00O0CHOBaHHOI0O

Bonpocbl ans
YCTHOTO
cobecenoBaHus

3apaHue lNMepeveHb

BOMPOCOB K 3a4eTy
(30 Bonpocos)
MpakTnyeckme

3agayu, 30 3agad
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Kop,
KOMMeTeHL N
(aTan ocBoeHMs)

HanmeHoBaHue MpenctasneHne
OLIEHOYHOro OLIEHOYHOro

[MokasaTenu oueHMBaHUS KOMNETEHLMIA
cpencrtea cpeacTea B poHae

XUMUYECKOITo aHann3a wu perynuposaHus
npoueccoB BOOOMNOAIrOTOBKU

10.1.2. OnucaHue WKan u KpUuTepmueB oL,eHUBaHMA chOPMUPOBAHHOCTM KOMMNETEHUUN

Kputepum oueHnBanusa cchopMmpoBaHHOCTU KOMMNETEHUUN

Ouenika no . Kputepun oueHnBaHnsi chopMUPOBaHHOCTU KOMMETEHLINIA
TpaanLUNOHHOM
LKane

3auTeHo Obyuvatowuinca nokasbiBaeT BCECTOPOHHeEe M rnybokoe 3HaHMe OCHOBHbIX METOO0B
BOOOMOArOTOBKM, CBOBGOOHO OPUEHTUPYETCA B OCHOBHbIX MOHATMAX, TEPMUHAX W
onpegenennsix; MoxeT oboCHOBaHHO NofgobpaTbk CxeMy Mpolecca BOAOMNOArOTOBKA U
aHanmMsa KOHTpONs KayecTBa BOAbl; BbINOMHWA W odopMui Bce nabopaTopHble
paboTbl
MpaBnnbHO NogoGpan anropuTM peLleHus NpeanaraeMon B 6unete 3agayn, nposen
BCE HeobXoAuMble BbIYUCIUTENbHbIE [OEWCTBUS, KOPPEKTHO WHTepnpeTupoBarn
pesynbTaThl.

He 3auteHo O6Gyvaowniics He MMeeT [O0CTaTOYHOrO YPOBHS 3HAHWS OUCLMMNIUHBLI, HE MOXeT

chopMynupoBaTb  OCHOBHblE MPWHUMMbLI  OpraHu3auuMn BOAOMNOTPebneHuss Ha
XMMUYECKOM  MPeanpuaTAKN; MAOXO OPWUEHTUPYEeTCS B OCHOBHBLIX  MOHSTUSX,
onpedeneHnsax M MeTodax KOHTPOMNs KayecTBa BOAbl; AOMycKaeT Mnpu OTBeTe Ha
3a4yeTe CYLLECTBEHHbIE OLIMOKM U HE MOXET YCTpaHUTb UX Aaxe nof PyKOBOACTBOM
npenogaeaTtensi.

He cmor KoppekTHO pewuTb npeanoxeHHyio B Ounete 3agady, He MOXeT
BOCMNOMb30BaTbCs NPeaoKeHHbIMM (POPMyNamMm, He B COCTOSIHUM YCTPaHWUTbL NOMapKm
Jaxe noj pykoBOACTBOM fpenogasarens

10.2. TunoBble KOHTPOJibHbIE€ 3aA4aHUA UITU UHbIe MaTepuanbl, Heo6GxoAuMble ANA OLEeHKN 3HaHUN,
ymeHvu7|, HaBbIKOB U (VIHVI) onbiTa AeATeNIbHOCTU, XapakTepusyowme 3tanbl CbOpMMpOBaHMH

KOMMneTeHLUn

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu
c¢hopMuMpoBaHus KOoMneTeHUUn

Ne Ne
n/n $opmynupoBka BONpocoB TeMb
1 | Knaccudukauusi NPUPOAHbLIX U CTOYHLIX BOA 1
2 | Nokaszatenu kavecTBa BOAbl: TEXHOMOMMYeckne, U3INYECKNe, XMMUYEcKUe, CaHUTapHO- 1

bakTepuonorndeckune. Cnocobbl nx onpeaeneHunsi, pasmepHoCTr
3 | OcobeHHOCTM OpraHMYeckux NpMMecen NpupoaHbIX Bo4 1
4 | Knaccudukauuma npumecein npupoaHsix Bofd no ¢a3oBO-AMCMEPCHOW XapakTepucTuke, no 1
XUMUYECKOMY 1 ANCNEPCHOMY COCTaBY
5 | MeTogbl yganeHnus npumecen us sogpl (obwme npuHUmnbI) 1
6 | 3agaum xMMmnyeckMx MetTogoB 06paboTku Bodbl B pa3nnYHbIX MPON3BOACTBAX 1
7 | BnvsiHMe npumMecen NpMpogHo BoAbl Ha Npouecc HaknneobpasoBaHus 1
8 | YrnekncnoTtHoe paBHOBecCUe 1
9 | BnvsiHve npymMecen NpMpogHo BOAbl Ha NPOLIECC KOPPO3un, Metoabl 60pbObI 1
10 | MeToAbl CHMXEHUSA arpeCcCUBHOCTU BOAbI U XXECTKOCTU TEPMUYECKUM METOAO0M 2
11 | YmsdAryeHue BoAbl peareHTHbIMM MeTodamMu — U3BEeCTKoBaHue. PacdéTr gosbl n3Bectu npu 3
N3BECTKOBAHUM BOAbI
12 | 3BecTKOBO-COA0BbIN, HATPOHHO-COAO0BbLIN U docdaTHBIM METOAbLI YMArYeHUs BoAbl 3
13 | CywHoCTb Npouecca MarHesnanbHoro 06eckpeMHnBaHus 4
14 | Pac4ét gosbl peareHTa gnsi MarHesunanbHoro o6eckpeMHUBaHMUS 4
15 | MexaHuam obecuBedMBaHMs BOAbl. YCMOBWUS paspyLleHWs KOMMouAHbIX CUCTEM — 5
koarynaumsi. OcoBEeHHOCTU KONNOMAHOIo COCTosAHMS BewecTBa. CTpOeHue KOonougHON
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yacTuupl

16 | Ycnosua npoBedeHUa MpakTudeckon koarynduuu. KoarynsHTbl, UCMOMb3yemble B 5
BogonoaroToBke. NpumeHeHe rokynsaHTOB AN UHTEHCUdUKALMK Koarynsauum

17 | CoBmelleHne npoeccos Koarynsauuu, N3BEeCTKOBaHMUA " MarHesuanbHoro 5
obeckpeMHuBaHus. KoHTakTHas koarynsums, ocobeHHocTu. MNpuHumn paboTel ocBeTNUTENS

18 | TeopeTudeckme OCHOBLI npouecca UNbTPOBaHMUS — MOBEPXHOCTHOE M OOBbEMHOE 6
dunbTpoBaHne. Knaccudukaums punbTpoB

19 | KoHCTpyKUMa UNbTPOB HACLIMHOrO TuNa. TexHomnornyeckue nokasaTtenu paboTsl 6
HacbIiNHOro cunbTpa. PereHepaums HacbiNHbIX GUNBLTPOB. HasHayeHue ApeHaxHOoro
YCTPOWNCTBa B hnNbTpax HacbIMHOro Tmna

20 | KoHcTpykumns pmneTpoB HaMmbiBHOro tuna. OcHoBbl 0be3xenesmBaHus 6

21 | dunbTpytolime matepuansl: TpeboBaHus, npegbsaBAsieMble K HAM 1 noKasaTenu kKayecTsa 6

22 | TexHonornyeckne nokasatenu pabotbl ¢unbTpa. PakTopbl, BAMAKOLIME HA Mpouecc 6
dUNbTPOBaHUSA

23 | YneTpacdunbTpauus u  HaHodwnbTpauus. HasHavyeHne wn  ocobeHHOCTM MeToaa, 6
annapatypHoe odopmMIieHne

24 | MNpvHUMN MeToga noHMpoBaHusa Bogbl. CyLHOCTb YMSATYEHUS BOA4bl MIOHUTHBIM CNOCOO0M 7

25 | Knaccndukaums MOHOOOMEHHbIX MaTepunanoB. NOHWTLI, UX CTPOEHME U CBONCTBA 7

26 | TexHomornyeckne nokasatenu MoHUToB. PakTopbl, Bnusowme Ha BennunHy JOE noHuTa. 7
PereHepauus oTpaboTtaHHOro noHnTa (obLune npuHUmNbI)

27 | MeTtoabl  kaTMOHWpOBaHMS  BoAbl.  Na-kaTuoHMpoBaHWe, OCODOEeHHOCTM  Mpouecca. 7
TexHonorna aByxcTyneH4atoro Na-kaTuoHupoBaHua PereHepaumsa Na-KaTUOHUTHbIX
dunnbTpoB

28 | H-katMoHunpoBaHue, ocobeHHOCTU mnpouecca. PereHepauusa H-KaTMOHMTOBbLIX OUMBLTPOB. 7
Cxewmbl H-Na-kaTtuoHvpoBaHus

29 | AHMOHMpPOBaHWE BOAbI, HA3HA4YeHNe npouecca 7

30 | MNMpouecc coBmecTHoro H-OH-noHnpoBaHus — obecconveaHmne 7

10.2.2. MepeyeHb TUNOBLIX 3a4a4, pa3paboTaHHbIX B COOTBETCTBUU C YCTAHOBJIEHHbIMU 3aTanamm
dropMnpoBaHUs KOMNETEHLUM

Ne .
/n YcnoBus TMMNOBLIX 3a4ad (3agay, KEMcoB) OrteeT
1 | Onpegenute obwyto (o) n rmgpatHyto (Wepe) WENOYHOCTL, @ Takke coaepxaHue Wo=5,95
CO3?%, OH-, HCOs" (MMoOrbs/aAM3), ecnun U3BecTHO, YTO Ha TUTpOBaHMe NPo6bl 06 LEMOM Wpep=0
20 cM® ¢ nHaMKaTopom MeTurnopaHXx bbino napacxogosaHo 1,19 cm3 consHon kucnoTel | [HCO3]=5,95
KoHueHTpauwuei 0,1 monb/am3. [CO3%)=0
[OH]=0
2 Onpepnenunte cogepxaHne COz%, OH-, HCO3s  (MMonbs/aAM®), a Takke 06bEM pacTBopa Vo=1,24
COMSIHOW KMCMOTblI C KOHUeHTpauuer 0,1 monb/amM3 HeoGxoauMbIA AN onpeaeneHus Vop=0,54
obuwen (Vo) un rmgpatHon (Vo) LLENOYHOCTM, €Cnn U3BECTHO, 4YTo B npobe Bogpl | [HCO3]=0,82
06BbEMoM 20 cm® BenuumnHa obLien u rmapaTHom LWENOYHOCTU cocTaBnseT 6,22 n 2,70 | [COs%]=5,4
MMOJbs/AM3 COOTBETCTBEHHO. [OH]=0
3 | Paccumtante obiee coneconepxaHue (Ccon, Mr/kr), cogepxanune xnopug nMoHoB (Cci, | Ccon=147,4
Mr/Kr), )ecTkocTb obLyyto (PKo), kanbumesyto (XKca) n marHmeByto (PKwg) (MMonbs/gm3), Cci=75,6
€cnn U3BecTHo, 4To B 1 am3 aHanuanpyemon Boge cogepxutca 117 mr NacCl, 5,6 mr XKo=0,51
CacClz, 24,8 mr MgSOa. Kca=0,10
)‘KMg:O,41
4 | Paccuutante obuwee conecogepxaHune (Ccon, Mr/Kr), xecTkocTb obuwyto (XKo), | Ccon=110,3
KapboHaTHyI0 U HekapOoHaTHyl (MMonbs/gm3), a Takke o6y wénovHocTb (Lo, Ko=0,74
MMOInbs/am3), ecnm n3BecTHo, 4To B 1 M3 aHanmaupyemown Boge cogepxutcsa 117 mr XKi=0,49
NacCl, 5,6 mr CaClz, 24,8 mr MgSOa. Kiw=0,25
Wo=0,49
5 Onpegenute pH cpeapl, ecnn n3eectHo, 4T0 B 0,2 Kr Boabl cogepxuntcsa 0,48 r LiOH pH=13

10.3. MeToguyeckue maTepuarnbl, onpegenstowme npoueaypbl OLeHUBAaHUA 3HAHWUN, YMEHUN,
BnageHU (HaBbIKOB U (MNN) NPAKTU4YECKOro onbITa AeATeNbHOCTU), XapaKkTepU3yLwWmxX aTanbl
¢hopmupoBaHuUA KOMNETeHLUN

10.3.1. YcnoBua gonycka oby4arowerocs kK caave 3aveta U NopsiaokK JIMKBUAAUMKM akageMuyeckomn
3a40J1XKeHHOCTH

lNonoxeHne o npoBedeHnn TeKyllero KOHTPONA ycneBaeMoCTU U npomemyTOquﬁ aTTecTaumm
obyuvaromxcs
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10.3.2. Popma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

yCTHas

10.3.3. OcobeHHOCTM NpOoBeaeHUA 3a4eTa

X

NnMCbMeHHasn

KOMMNbOTEPHOE TECTUPOBAHNE

NHadA

CTyJJ,eHTbI, BbIMOJIHUBLLNE BCe TpGﬁOBaHVIFl TEeKyLllero KOHTpona, oTtee4aloT Ha ABa TEOPEeTUYEeCKnxX
BOMpoca M pewalwT OofHy npakTuyeckyto 3agady. Bpemsa Ha nogrotoBky coctaBnser 30 MUHYT.
I'Ipenop,aBaTenb BrnpaBe 3a4aTb HECKOJIbKO AOMNOJIHUTENbHbIX BOMPOCOB.
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