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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMomn QUCLUNIIMHbI B CTPYKType obpa3oBaTenibHOM NporpaMmmsbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
1) ®dopmupoBaHMe y CTYOEHTOB CUCTEMHbIX 3HAHUM O CBOWCTBAX MPUPOAHOM U MPOU3BOACTBEHHON
BOAbl, MEeTOAax e€e KOHTPOns W MOArOTOBKM Afs MNPOBEOEHWs XMMWYECKMX MpOLECCOB MO
TEXHOMNOIMYEeCcKOMyY perfnameHTy, obecneydmBaroLLeMy BbICOKOE KayeCTBO MpoayKuum n adheKkTMBHOCTb
TEXHOJMOrMYEeCKOro NpoLecca;
2) dopMnpoBaHne 3HaHUI B 06nacTn BOAOMOArOTOBKM A5l SHEPrOOOBHEKTOB pa3fIMYHbIX TUMOB,
3) OByunTb CTYLEHTOB HaBblkaM MPaKTUYECKOro NPUMEHEHUS CNOCOB0B M METOAOB NOATOTOBKM BOAbI
1.3. 3apgauu AMcUUNNUHBI
e OOy4eHune CTyAEHTOB OCHOBaM 3HaHWI XUMUKN BOAbI;
e O6y4yeHue cTyaeHTOB 0OOCHOBaHHOMY MOAXOAY K BbIOOpy crnocoba ob6paboTkm Bogbl AN NonyyYyeHus
npoaykTa HeobxoanmMoro Ka4ecTBa;
e [lpuBMTME HaABLIKOB BbIOOpa cUCTEM U MeToAoB 06paboTKM BOAbl M KOHAEHCATOB, CNocoboB pacyeTa
N ONTUMM3ALMN OCHOBHBIX YCTAHOBOK, BKIHOUYEHHbIX B CXEMbI BOOOMNOArOTOBKM

1.4. NMepe4eHb NNaHMpyeMbIX pe3yrbTaTOB O6Yy4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nAaHUpyeMbIMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesibHON NporpamMMbil

Koa
OTan opmMmpoBaHus
KomneTeHummn dopmynupoBka KOMMNeTeHL MM

MK-9 CnocobHocTb obecne4ymBaTb COOMOAEHME IKOMNOrMYECKON 1
Oe3onacHOCTM Ha  NPOWM3BOACTBE W  MIaHMpOBaTb
3KO3aLUTHbIE MEPOMNPUATUSA U MEPONPUATUSI MO SHEPro- 1
pecypcocbepexxeHnto Ha Nponu3BoaCTBE

3HaThb:

- TEXHNYECKNEe, SKOHOMUYECKME, IKOIOrM4YecKkMe OCHOBbI 3HeprocbepexeHus (pecypcocbepexeHus),
- OCHOBHbIE UCTOYHMKN HAY4YHO-TEXHMYECKON MHOpMaLMM No MaTepranam B 0611acTu 3Hepro- 1
pecypcocbepexeHus

YmeTb:

- BOCMPUHUMATb, UCMONb30BaTh, 06006LaTh, aHaNnM3npoBaTb HAYYHO-TEXHUYECKYHO U CMIPABOYHYHO
MHpopmMaumo B 06nactn aHeprocbepexeHuns, ndydatb OTEYECTBEHHbIN 1 3apyDEXXHbIN OMbIT MO TEMATUKE
nccnenoBaHus, BbINMOMHATL HEOOXOAMMbIE pacyeThl U NPeACTaBNATbL pe3yrnbTaTbl paboThl B COOTBETCTBUM
C MPUHATBIMK CTaHAApPTaMu.

BnapeTb:

- HaBblKaMy CUCTEMHOTO NOAX04a K M3Y4YEHUIO HAYYHO-TEXHUYECKON MHA)OPMaL MK OTEHYECTBEHHOTO
3apyBGexHOro onbiTa

MK- 10 OTOBHOCTb K y4acTuio B paboTax Mo OCBOEHUIO N JOBOAKE 1
TEXHOIOrMYECKMX NPOLLECCOB

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb:

1) OCHOBHbIE MPUHLMMbLI OpraHn3auumn XMMMYeCcKoro Npon3BoACTBa CBA3aHHOIO C BOAONOTPebneHneMm;

2) OCHOBHbIE XMMUYECKME MOHATUS U 3aKOHbI.

YmeTb:

1) NpuMeHsTL MaTemaTnyeckue Metoabl, PU3NYECKUE N XMMUYECKME 3aKOHbI ANS peLleHnst MPakTU4eCcKmX
3apav;

2) ocywecTBnATb cOOp W aHanmM3 WUCXOAHbLIX  AaHHbIX AN ONTMMM3auuKM  SKChyataumm
TENNosHepreTM4eckoro o6opyaoBaHUSA C UCMONb30BAaHMEM HOPMATMBHOW OOKYMEHTaALUN U COBPEMEHHbIX
MeTOo0B noucka n oo6paboTKkn MHOPMAaLINK;

3) npuHMMaTb U 06OCHOBLIBATbL PELUEHWS MO MPMMEHEHUIO TEXHOMOMMIA BOAOMOArOTOBKM AJS pa3fiMyHbIX

PMO 13.03.01 3kcnnyaTaums ycTaHOBOK BOAOMOArOTOBKN HA MCTOMHUKAX 3HEPrum

Crtpanuua 3 13 10
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Kop,

KOMneTeHunn (DOpMyJ'II/IpOBKa KoOMneTeHunn

OTan opmMmpoBaHus

3HEpProob6HLEKTOB.
BnapeTb:

MHdopmMauuu;

1) MeToaaMu NpoBeAEHNST XMMUYECKOTO aHanun3a U MeTpOoJSIorMYeckon OLIEHKM ero pesysibTaTos;
2) BnageTb OCHOBHbIMW MeTodamu, criocobamy U CpefacTBamu MOSIyYEHUs, XpaHeHusi, nepepaboTku

3)HOBbIMI/I TexHonornsaMmn, obecneynmsaroLMMN MOBbLILLIEHNE Sd)d)eKTMBHOCTI/I NMPOEKTOB, TEXHOJIOMNMYECKNX
npoueccos, aKkcniyataumm n O6C.I'Iy)KI/IBaHI/IF| HOBOW TEXHMKM B obnacTtu TENNO3HEPIreTnKNn.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObIIO HA4YaTO

chopmMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B n.1.4:
e 3Konorus B NpoMblLLIeHHoW TennoaHepreTuke (MK-9)

e YyebHada npakTuka (NpakTMKa No NoMy4YeHUo NePBUYHbIX MPOECCUOHANbHbIX YMEHWUA U HABbLIKOB, B
TOM YuCne NEPBUYHBIX YMEHUI U HaBbIKOB HAay4YHO-UccnegoBatensckon gestensHoctu) (MK-9, MK-

10).

2. COOEPXAHUE OAUCLUUNIINHDbI

O6bemM (4achl)
HavnmeHoBaHwve v cogepxaHve 0S| .85 88
y4ebHbIX Moaynen, TeM 1 PopPM KOHTPOSA 29 g 9 30
58| %838 &
[¢) ®g 0o
YyebHbI Moaynb 1. [NokasaTenu kayecTBa u Knaccudukalms metonos 06paboTku Boabl
Tema 1. MpegmeT  AMCUMNIWHGI «BopgonogroTtoBka Ha MCTOYHMKaX
TENNoCcHabXeHWs»; Ha3HaYeHne BoAbl B TEMIO3HEPreTuke; knaccudmkaums | 11
NPUPOAHLIX BOA, NoKasaTenemn kadectsa Bogbl U MeTogoB €€ 06paboTKu.
Tema 2. bespeareHTHble MeToabl 00paboTkm Boabl. XKecTkocTb BoAbl. TepMuyeckoe 11
yMsir4HeHue — Ha3HayeHne MeToaa, ero OCHOBbI.
Tekywmn koHTponb 1 KonnokBuym 4
YuyebHbIn Moaynb 2. MNMpegoyuncTtka Boabl. PeareHTHas o6paboTka BoAbl
Tema 3. PeareHTHble MeTOAbl YMAr4yeHuss BOAbl: W3BECTKOBAHWE, W3BECTKOBO- 19
COJ0BbIN, HATPOHHO-COA0BLIN, hocdaTHLIN MEeTOAbI
Tema 4. MarHe3nanbHoe obeckpeMHuBaHne BoAabl. HasHadeHne n OCHOBbI MeToaa, 15
pac4yéTt HeobX0ANMOW 03bl peareHToB
Tema 5. YganeHue npumecen metogom koarynauuun. HasHayeHne n oCHOBbI MeToaa,
pac4yéT HeobxoaouMmon [o3bl peareHToB. CTpoeHue KomnmmnougHow vactuubl, | 19
NPUMEHSIEMbIE KOarynsiHTb!
Tekywmn KoHTponb 2 KonnokBuym 4
Y4yebHbI moaynb 3. CopOuMoHHbIE N DUNbTPALMOHHBIE METOAbI OYMCTKN BOAbI
Tema 6. Oumuctka BOAbI OT AUCNEPCHBIX YacTuUL MeToaoM uUNbTPOBaHUA. 24
O6e3xenesnBaHne KOHOeHCaToB
Tema 7. CopbumnoHHas o4ncTka BoAbl C UCMOfb30BaHMEM MOHUTOB. OnpenenexHune o5
0OMEHHON EMKOCTN NOHUTA
Tekywmn koHTponb 3 KonnokBuym 4
MpomexyTo4yHasa aTrecTauusa no gucumnnuHe 3ader 8
BCEIO: | 144

3. TEMATUYECKWIA NMNAH

3.1. Jlekumm
Homepa OuHoe 06yueHne OuyHo-3a04HOE 0ByueHe 3aouHoe 0byueHmne
N3yyaeMbix TeM Cg,?g';ga %gtix Cg:év';ga ((Dgzix Cgséw;r;a %66112%
1 6 4
2 6 4

13.03.01 3kcnnyaTtaums yCTaHOBOK BOAONOArOTOBKM Ha UCTOMHMKAX SHEprum
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Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune

N3y4aeMbIx TeM Homep Obbem Howmep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (yacsbl) cemecTpa (vacbl)

3 6 7

4 6 4

5 6 5

6 6 6

7 6 6

BCEIO: 36

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA

3.3. Jllabopato

PHbIe 3aHATUA

He npegycmoTpeHo

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

Homepa H OuyHoe 06y4yeHne OuHo-3804HOe 3aoyHoe obyyeHne
M3yuAEMBIX anMeHoBaHne 3 o6yL|eH|/|e
Tem MPAaKTUYECKUX 3aHATUN Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 BBoaHoe 3aHATUE, TEXHUKA 6 1
©e3onacHocTn
OnpepneneHune XecTkoCcTu n
2 TepMuyeckoe ymardeHue 6 3
BOAbl
3 M3BeCcTKOBO-COA0BbLIV METOA 6 4
yMSr4eHus Boabl
4 MarHesnanbHoe 6 4
obeckpeMHMBaHME BOAbI
5 OuncTka BoAbl METOAOM 6 4
Koarynsauum
CopbumnoHHoe
6 obea3xenesnBaHne Bogbl 6 4
LIennono3on
MoHnTHOE ymMaryeHue Boabl 1
7 6 4
onpegenenune JOE voHuta
BCEIO: 24

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa o 6 OuyHo-3a04HOE 3 6

yLIeGHE:IX ®opma YyHOe oby4yeHue 0ByueHMe ao4yHoe oby4yeHve
mopynew, no

KOHTpPONA

KOTOPBIM 3 po“ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBOAMTCA 3HaHUK cemecTpa cemecTpa cemMecTpa

KOHTpOmb

1,2,3 Konnokesuym 6 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

- OuHoe 00y4eHue OuHo-3304H0E 3ao4yHoe obyyeHne
Buabl camocTtoATenbHOM paboThl Y o6yuyeHne Y
o6yqa}ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeopeTn4ecKkoro marepmana 6 46
[MoaroToBKa K NpakTUYECKUM 3aHATUSM 6 30
lMoaroToBKa K 3a4eTy 6 8

PO
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~ OuyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4eHne

Buabl camocTosTensHoi paboThi Y oBydeHme Y
o6yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)

BCEIO: 84

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eBHbIX 3aHATUI

He npegycmMoTpeHbl

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KYTO‘-IHOﬁ
atTrectaumum

TpagvumnoHHasa | X 6annbHO-penTUHroBas

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa
a) ocHOBHas y4yebHasi nuTepatypa

1. Konbinos A.C. BoponogrotoBka B SHepretuke [OneKTpOHHbIN pecypc]: yvyebHoe nocobue ans
By3oB/ Konbinos A.C., OukoB B.®., JlaBbirH B.M.— 3nekTpoH. TekcToBble AaHHble.— M.:
Mapatenbcknin pom M3U, 2016.— 310 ¢

2. Konbinoe A.C. [lpoueccbl wn annapatbl MNepefoBbiX TEXHOMOMMA BOAOMOATOTOBKM U KX
nporpaMMmnpoBaHHble pacyeTbl [ONeKTpoHHLIN pecypc]: y4ebHoe nocobue/ Konwinos A.C., OukoB
B.®., Yynoea HO.B.— OnekTpoH. TekcToBble aaHHble.— M.: M3gaTenbckui gom M3U, 2016.— 222 ¢

0) pononHuTenbHasa yyebHas nuTepartypa

3. baxwmetbeBa J1.K. TllogrotoBka BOAbl AN TEXHWYECKOrO BOAOCHAGXEHWUST MPOMbILLUNEHHbIX
npeanpuatuin. MoHooOMeHHble MeTodbl YMSrdeHwst BoOAbl [ONEKTPOHHbIA  pecypc]:  y4yebHo-
meToaudeckoe nocobue/ baxmetbeBa J1.K., BaxmeTtbeB A.B., Benbix [.E.— 3nekTpoH. TekcToBble
AaHHble.— BopoHex: BOpOHeXCKMn rocyaapCTBEHHbIV apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET,
OBC ACB, 2013.— 77 ¢

4. Wwnan J1.H. Xumns sogel. BogonoarotoBka [OnekTpoHHbIN pecypc]: ydebHoe nocobue/ WunaH JT.H.—
OnNeKTPOH. TeKCTOBbIE AaHHble.— ToMck: TOMCKUIN nonutexHndeckun ynmsepcutet, 2014.— 83 ¢

5. AnnapaTbl mMarHuTHoW o6paboTkuM BoAbl. [MpoekTMpoBaHWe, MOOENWPOBAHME W UCCrefoBaHue
[OnekTpoHHbI pecypc]: moHorpadusa/ C.H. AHTOHOB [M Op.].— OneKTpoH. TeKCTOBble AaHHble.—
Craspononb: CTaBpononbCKUii rocygapcTBEHHBIN arpapHbli yHuBepcuteT, AFPYC, 2014.— 220 ¢

8.2. NepeyeHb y4ebHO-MeTOAMYECKOrO 0b6ecnevyeHust Ansi CaMOCTOATENbHON paboTbl oby4yarowmxcs
no AgvMcuunnuHe

KomuccapeHkoB, A.A. OCHOBbI BOAOMOArOTOBKM B  LIEMSIOSIO3HO-O0YMaXXHOW MPOMbILLSIEHHOCTU U
TennosHepreTuke [TekcT]: yueb.-meT. nocobue / A.A. KomuccapeHnkoB [u ap.].-CI16., 2012.-85 c. —
Pexum goctyna: http://nizrp.narod.ru/vodopodgot.htm. - 3b BLUT3

8.3. NepeyveHb pecypcoB MHHOPMaALMOHHO-TENIEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heob6xoANMBbIX AN OCBOEHUSA AUCLMMITUHbI

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://faquasorbent.ru/Articles/Pro_Info/vodopodgotovka_belikov_2007.pdf

8.4. ﬂepequb VIHCbOpMaLIMOHHbIX TeXHONnorum, ncnosnb3yeMbiX Npu ocywecTelieHUn
06pasoBaTeanoro npouecca no gucuuninHe, BKnr4vasa nepeyvyeHb nporpamMmmHoOro obecneyeHnsa n
I/IHCbOpMaLIMOHHbIX CnpaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHMYECKOM Ba3bl, HEOOXOAMMOM ANS OCYyLLEeCTBNEHNA
ob6pasoBaTenbHOro npouecca no AUCLUUNINHe

1. Ayautopusi ¢ MynbTUMEANNHBIM KOMMIIEKCOM;

PO
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2. CneumanuaupoBaHHas yyebHas nabopatopua ®XMA, sogonoarotoekm 1 XMOB ¢ HeobxoanmbIm
obopyaoBaHuem: criektpodoTomeTpbl 1 doTokonopumeTpbl PIK 56-M, KOK-2, KPK-3, KOHmko 1201,
C®-2000, pH — meTpbl mapku UMJ — 301; ycTaHoBKa 4151 NPOBEAEHMS NPOLLECCA MOHUTHOIO YMSArYeHUs

BOAbI.

8.6. UHble cBegeHna u (Mnu) matepuansl
KomnnekT nnakatoB, AEMOHCTPUPYIOLWNX NpUHUUN paboTel NpubopoB, MMetolwmxca B nabopartopuu;
HarnggHble nocobus: npuHUUNManeHasa cxema KoarynsaumoHHON YCTAHOBKMN C OCBETNIMTENEM; HanopHbIn
ocBeTnUTENbHbIN punbTp; H — KaTUOHHbIE DUNBTPLI; MOHUTHBIA UNBTP CMELUAHHOro OEeNCTBUS;
MarHesunanoHoe obeckpeMHMBaHue Boabl (peakuun).

9. METOAMYECKUE YKASAHUA ANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ANCLUUTIIINHBI

Buabl y4ebHbIx
3aHATUN U
camMmocTosiTenbHas
paboTta
obyyvaromxcs

OpraHM3au,vm AeATeNlbHOCTU 06yqa}ou.leroc;|

Jlekuun

JNlekumn obGecneuymBaloT TEOPETMYECKME OCHOBbI AUCUMNIAMHBLL.  Ha  nekuusx
M3naraeTcs OCHOBHOE cofdepXaHue Kypca, MMMCTPMpyemMoe npuMepamMm
OTEYEeCTBEHHOro U1 3apybexHoro onbitTa. OCBOEHME NEKLMOHHOro Martepuana
obyJaloLmmMcs npeanonaraeT cneayoLue Buabl pabor:

. npopaboTka nporpammbl Kypca B COOTBETCTBMM C LENAMW M 3adadamu,
CTPYKTYPOW U coaepkaHneM AUCUMMITUHDI;
o KOHCMEKT JEKUMI: KpaTKo, CXeMaTU4HO, MocnedoBaTenbHO (PMKCMpPOBaThb

OCHOBHbIE MONOXKEHWS!, BbIBOAbI U (DOPMYSMPOBKM; MOMEYaTb BaKHble MbICIH,
BbIAENSTb KIOYEBbIE CIIOBA, TEPMUHbI;

. paboTa C TeopeTMYeckMM MaTepuarnoM: HalWTM OTBET Ha BOMNPOChbl B
pekoMeHOyeMoW nuTeparype.

MpakTnyeckme
3aHATUA

MpakTuyeckne 3aHATUS CNOCOBCTBYIOT pPa3BUTUIO HABLIKOB  KOMUYECTBEHHOIO
XMMMYECKOro aHanm3a B 06racTn o6beKTOB OKpyXatoLen cpedbl, B YHaCTHOCTU Npu
uccrnegoBaHUM NPUPOAHbLIX M CTOYHBLIX BoA. CTyaeHTam npensioXeHo nofb3oBaThbes
COBpPEMEHHBIM 0O0OpYAOBaHMEM, KOTOPbIM OCHALLIEHO GOMBbLUMHCTBO COBPEMEHHbIX
nabopatopui, a Takke METOAMKaMW, akTyanbHbIMA B COOTBETCTBMM C
pencreyowmmn FOCTamu.

CnegyeT npegBaputenbHO W3y4uTb MeETOAMYECKME YKa3aHUs MO  BbIMOJSIHEHUIO
NPaKTUYECKUX 3aHATUIN, pacrnofiokeHHbIX B pasgene kadgegpbl «OOwen un
HeopraHuyeckon xumnmn» Ha cante Gubnuotekn BLUTS http://nizrp.narod.ru./.

Xop paboTbl U 3KCNepUMeHTanbHbIe pe3ynbTaTbl JOMKHBI BblTb NOAPOBHO oNuUcaHsbI,
NocTpoeHbl HeobxoaMMble rpadukm U TabnmLbl.

B koHUe kaxgoro y4ebHoro moayns Ans OuEeHKW 3HaHUM NPOBOAMTCS KOSIOKBUYM,
Ha KOTOPOM CTyAeHTam HeobxoAMMO NpeacTaBUTb BbINOMHEHHbIE U OPOPMIEHHbIE
npakTuyeckme paboThl, a Takke OTBETUTb HA BOMPOCHI.

CamocTosaTenbHas
paboTta

[aHHbi BMA paboThl NpeanonaraeT pacluMpeHne u 3akpensieHne 3HaHui, yMEHUN 1
HaBbIKOB, YCBOEHHbIX Ha ayauWTOPHbIX 3aHATUSX MyTeM CaMOCTOSATENbHON
npopaboTkn y4ebHO-MEeTOOUYECKUX MaTepuarioB Mo AMCUMMIMHE U COBCTBEHHOro
KOHCMEeKTa NMpu MOArOoTOBKE K MPAaKTMYECKUM 3aHATUSM, KOSITOKBUYMaM U 3a4eTy.
CamoctodTenbHass paboTta y4awleroca MpOBOAWUTCA  WHAMBMAYANbHO;  MpU
BO3HWKHOBEHWW BOMPOCOB — COBMECTHO C NpenogaBaTenem.

10. ®OHA OLLIEHOYHbIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnnucaHMe nokasaresien n KpMTepueB OLLEHUBAHMUA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux
¢hopmupoBaHuA, onucaHue LKan oueHMBaHUA

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMMNETEHLIMA Ha 3Tanax ux cpopmmpoBaHus
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Koa
KOMMeTeHL MM
(aTan ocBoeHus)

HanmeHoBaHune MpenctaBneHne
. OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oueHMBaHMSA KOMMNETEHLNI
cpeacTea cpeactea B poHae

NK-9 (1)

1. [lemoHCcTpupyeT cBOBOAHOE BriageHne Bonpocbl ans MNepeyeHb

NOHATUAMU, TEPMUHAMMW U ONpPeaereHNs MM, YCTHOTO BOMPOCOB K 3a4eTy
2. YMeeT cBsi3aTb TEOPETUYECKME 3HAHWUS C cobecenoBaHus (30 BonpocoB)
nocnegytowien npoeccmoHansHom MpakTnyeckoe MpakTnyeckme
[EeATEeNbHOCTbIO. 3aJaHue 3agayn, 30 3agad

3. AKTMBHO 1 yMerno ncnonbayet
COBpPEMEHHbIE WUCTOYHWUKM HaY4YHO-
TeXHUYEeCKon nHdopmaLmu.

4. NanaraeT OCHOBHble Hay4HO-TEXHUYECKMEe
npobnembl B npodeccuoHansHon obnactu
OEeaTenbHOCTU 1 MOXET npoaHanusnpoBaTb
BO3MOXHbI€ NYTU UX peLleHuns.

MK-10 (1)

dopmynupyeT OCHOBHblE NPUHLUMMBI

opraHusaumm BOZAOMOTPebneHus Ha Bonpocbl ans lMNepeyeHb
COOTBETCTBYIOLLMX NPEANPUATUSIX. YCTHOIO BOMpPOCOB K 3a4eTy
OpUEHTUPYETCS B OCHOBHBIX (OM3NYECKUX U | cobecenoBaHust (30 Bonpocos)
XUMNYECKUX 3aKoHax, MeToaax MpakTuyeckoe MpakTuyeckme
mMaTeMaTuyeckon o6paboTkM AaHHbIX Ans 3ajaHve 3apaun, 30 3apay

onTMMm3aumm TexHonormm BOOONOANOTOBKU
Ha pa3rin4yHbIX 3Heproo6beKTax

MooGupaeTr MeToOMKM  MPOBEAEHUA U
METPOSOMMYECKO  OLLEHKM  pe3ynbTaToB
XMMUYECKOTO  aHanusa,  [OEeMOHCTpupyeT

3HaHMs MO BbIGOPY METOAUKU MPOBEAEHUs
060OCHOBaHHOIO ~ XMMMWYECKOro aHanusa u
perynvpoBaHusi NPOLIECCOB BOAONOAFOTOBKM

10.1.2. OnucaHue WKan U KpuTepues oLeHUBaAHUA CHPOPMUMPOBAHHOCTU KOMMNETEHLMN

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no .
TDAANLMOHHOM Kputepumn oueHmBaHnst coopMMUPOBAHHOCTM KOMNETEHLUIA
LkKane
3auTeHo O6yyarowmnca nokasbiBaeT BCECTOPOHHEE U TnMybokoe 3HaHWE OCHOBHbLIX METOAOB
BOZOMOArOTOBKM, CBODOOHO OPUEHTMPYETCSI B OCHOBHBIX MOHATUSIX, TEPMUHAX U
onpegeneHusix; MoxeT obocHOBaHHO NogobpaTb Cxemy npouecca BOAOMNOATOTOBKU U
aHanuaa KOHTPOIisi Ka4ecTBa BOAbl; BbINOMHUIT U 0POPMUIT BCE NpakTU4eckne paboTbl
MpaBunbHO Nogobpan anropuTM peLleHns npeanaraemMoi Ha 3adeTe 3agayun, nposen
BCE HeobXxoouMMble BblYMCIUTESNbHbIE [OENCTBUS, KOPPEKTHO WHTeprnpeTupoBan
pes3ynbTarhbl.
He 3auTeHo Ob6yyaowmnca He umeeT [OCTATOMHOINO YPOBHSI 3HAHWSA AUCUUNIUHBI, HE MOXEeT

copMynMpoBaTb  OCHOBHblE MPUHLWMLI  OpraHM3auuMnM BOAONOTPEGNeHNsa Ha
XMMUYECKOM  MPeanpusaTKN; MIOXO OPUEHTUPYEeTCS B OCHOBHBLIX  MOHATUSAX,
onpederneHnsix U MeTodax KOHTPOSs KayecTBa BoAbl; AOMyckaeT Mpu OTBeTe Ha
3a4yeTe CYLLECTBEHHbIE OLMOKM U He MOXEeT YCTPaHUTb WX Aae Mohd PYKOBOACTBOM
npenogasarerns.

He cMor KOppekTHO pelnTb MPeanoXeHHYH 3adadvy, He MOXEeT BOCMOJIb30BaTbCs
NpeanoXeHHbIMU OpMynamMu, He B COCTOSHUM YCTPaHWTb MOMapku gaxe mnog

PYKOBOACTBOM npenogaBsatend

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNnK) onbiTa AeATeNIbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMNeTeHLUMn

10.2.1. NepeyeHb BONpocoB, pa3paboTaHHbIA B COOTBETCTBMU C YCTAaHOBIEHHLIMU 3TanamMm
c¢hopMmupoBaHmna KOMNeTeHUUMn
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I_rl\ﬁ dopmynunpoBka BONPOCOB TeNnju
1 | Knaccudmkauunsa npupoaHbIX U CTOYHbIX BOS 1
2 | MNokasaTtenn kavecTBa BOAbl: TexHonornmyeckue, uandeckme, XMMUYECcKue, CaHUTapHO- 1

bakTtepuonormnyeckne. Cnocobbl Ux onpeaeneHnsi, pasMepHoOCTU

3 | OcobeHHOCTM OpraHNYeCcKMX NpumMecen NPUPOaHbLIX BOA 1

4 | Knaccudukaums npumecen nNpupoaHbIX BoA MO dha3oBO-ANCNEPCHOW XapakTepucTuke, no 1
XUMUYECKOMY 1 AMCNEPCHOMY COCTaBy

5 | MeToapl yoaneHusa npumecen n3 Boapl (o06Lme npyHLUnbI) 1

6 | 3agayu xumumyecknx metonos 06paboTkm BoAbl B pasnUyHbIX NPON3BOACTBAX 1

7 | BnusHne npumecen npupogHoON BOAbl Ha NpoLecc HaknneobpasoBaHus 1

8 | YrnekucnoTtHoe paBHoBecue 1

9 | BnvaHue npumecen NpMpoaHOM BOAbl HA NpoLecc Kopposun, MeToabl 6opbbbl 1

10 | MeToAbl CHMXEHUSA arpeCCUBHOCTM BOAbI U XXECTKOCTU TEPMUYECKUM METOA0M 2
11 | YMaryeHne BoAbl peareHTHbIMU MeTogamMu — U3BecTkoBaHMe. Pacyét gosbl M3BecTu npu 3

N3BECTKOBAHUU BOAb!

12 | N3BeCcTKOBO-COO0BbLIN, HATPOHHO-COAOBLIN U (hoCdaTHbIN MEeTOAbl YMArYeHnsa Boabl 3

13 | CywHocTb npouecca MarHesnansHoro o6eckpeMH1BaHus 4
14 | Pac4ét gosbl peareHTa gnsi MarHeaunanbHoro o6eckpeMHUBaHMUS 4
15 | MexaHnsm obecuBevMBaHUs BOAbl. YCMOBUSI paspylUeHMs1 KOJUTOMOHbIX CUCTEM — 5

koarynsaumsi. OcoBeHHOCTU KOSMOMAHOIo COCTosHMST BewecTBa. CTpoeHue KOmnnouaHOM
yacTuubl

16 | YcnoBua npoBedeHUd MpakTuyeckon koarynauuu. KoarynsHTbl, UCMNONb3yemble B 5
BogonoaroToBke. [pyMmeHeHne NOKyNsHTOB AN MHTEHCUAUKAL MU Koarynsaumm

17 | CoBmelleHune npoLeccosB Koarynsaumm, N3BECTKOBaHWS n MarHesuanbHoro 5
obeckpeMHuBaHus. KoHTakTHas koarynsaumsi, ocobeHHocTu. MNpuHumn paboTbl ocBETIMTENS

18 | TeopeTnyeckue OCHOBbI Mpouecca UIbTPOBaHUS — MNOBEPXHOCTHOE U O00BLEMHOE 6
unbTpoBaHme. Knaccugukaumsa gunbTpoB

19 | KoHCTpyKUMa UNbTPOB HACLIMHOrO TuMa. TexHomnornvyeckMe nokasartenu paboThbl 6
HacbINHOro unbTpa. PereHepauusa HacbiNHbIXx GUNbLTPOB. HasHaueHve [JpeHaxHoro
YCTPOWNCTBA B puNbTpax HacbIMNHOro Tmna

20 | KoHcTpykums pynbTpoB HambiBHOro Tvna. OcHOBbI 06e3xene3nBaHus 6
21 | dunbTpyrolimne matepuansl: TpeboBaHus, NpeabsaBngemMble K HUM U NoKa3aTenu kayectsa 6
22 | TexHonornyeckne nokasatenu paboTtbl unbTpa. dakTopbl, BNMUGOLLME Ha npoLecc 6

unbTpOBaHUA

23 | YnbTpadunbtpaums u  HaHodunbTpauus. HasHadeHne wun  ocobeHHOCTM MeToAa, 6
annapartypHoe odopmMneHme

24 | MNMprHuMn meToAa MoHUpoBaHus BoAbl. CYLIHOCTb YMArYeHUs BOAbl MOHUTHBIM CMOCOBOM 7
25 | Knaccugumkaumsa moHoOBMeHHbIX MaTepmanoB. MOHUTbLI, NX CTpOeHWe 1 CBOMUCTBA 7
26 | TexHonornyeckue nokasaTtenu MoHUToB. dakTophkl, Brnvsawwme Ha BennduHy JOE voHuTa. 7

PereHepaums otpaboTaHHOro noHuTa (obLymMe NpuHUmnbI)

27 | Metogbl KkaTMoHMpoBaHuUs  Boabl. Na-kaTMoHUMpoBaHME, OCOBGEHHOCTM  npouecca. 7
TexHonorust  gByxcTtyneHyatoro Na-kaTtuoHupoBaHusa PereHepaums Na-KaTMOHUTHbIX
(unbTPOB

28 | H-katnoHmpoBaHune, ocobeHHoCTM npouecca. PereHepaumsi H-KaTMOHUTOBLIX (OUMbLTPOB. 7
Cxewmbl H-Na-katnoHvpoBaHus

29 | AHMOHMpPOBaHWE BOAbI, HA3Ha4YeHne npouecca 7
30 | MNpouecc coBmecTtHoro H-OH-noHnpoBaHusa — obecconveaHne 7

10.2.2. NMepeyeHb TUNOBLIX 3a4ay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbIMU 3Tanamu
¢hopMmupoBaHUA KOMNEeTeHLUN

:‘/?1 YcnoBust TUNOBBLIX 3aday (3agaY, Kemcos) OtBeT
1 | Onpepenute obwyto (Wo) n rugpatHyo (Wepe) WENOYHOCTL, @ Takke coaepxaHue o=5,95
COs?%, OH-, HCO3" (MMOnbs/AM3), eCnun U3BeCTHO, YTO Ha TUTpoBaHME NPOOLI OO BLEMOM Wepsp=0
20 cm® ¢ nHauKaTopoM MeTunopaHx 6bino napacxogosaHo 1,19 cm3 consiHon kucnotel | [HCO3]=5,95
koHueHTpauuen 0,1 monb/gm3. [COs%]=0
[OH]=0
2 | Onpegenute cogepxanne CO3z%, OH-, HCOs (MMonbs/am3), a Takke 06bEM pacTBopa Vo=1,24
COMNSIHOM KMCMOTbl C KOHUeHTpauuei 0,1 monb/gMe HeobGXxoouMbIA Ans onpeaeneHus Vo$p=0,54
obuwen (Vo) n rmgpatHon (Vo) LENOYHOCTM, €CiU U3BECTHO, YTo B npobe Bogwl | [HCO3]=0,82
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o6bémom 20 cm® BenuumHa obuier n rmapaTHo LWENOYHOCTM cocTaBnseT 6,22 n 2,70

[COs?]=5,4

MMOJbs/AM3 COOTBETCTBEHHO. [OH]=0
3 | Paccuutante obuiee coneconepxaHue (Ccon, Mr/kr), cogepxarue xnopug moHoB (Cci, | Cceon=147,4
Mr/Kr), xecTkocTb obuyto (XKo), kanbumesyto (XKca) n marHmeByto (PKwg) (MMonbs/gm3), Cci=75,6
ecnv u3BecTHo, Yto B 1 am3 aHanuaupyemon Boge cogepxutcs 117 mr NaCl, 5,6 mr Ko=0,51
CaClz, 24,8 mr MgSOa. XKca=0,10
)KMg=O,41
4 | Paccuntante obwee conecopgepxaHue (Ccon, Mr/Kr), >xectkocTb 06wyt (o), | Ceon=110,3
kapboHaTHyt0 M HekapboHaTHYy (MMOMnbs/OM3), a Takke 06wyt wénoyHocTb (Lo, Ko=0,74
MMOIbs/aMm3), ecnn M3BecTHo, YTo B 1 agmM3 aHanmsupyemon Boge coaepxutca 117 mr Ki=0,49
NacCl, 5,6 mr CaClz, 24,8 mr MgSOa. AKi=0,25
,=0,49
5 Onpegenute pH cpenpbl, ecnun n3eectHo, 4To B 0,2 kr Boabl cogepxutcs 0,48 r LiOH pH=13

10.3. MeToguuyeckne matepmansbl, onpegensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BIlageHni (HaBbIKOB M (UNIN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLUX 3Tanbl
chopMmupoBaHMA KOoMNeTeHUUn

10.3.1. YcnoBus gonycka obyuvarowerocs K caaye 3ayeta M nopsigok NMKBMAALMN aKkagaeMUuyecKomn
3al0MKEHHOCTHN

MonoxeHne O nNpoBedeHWM TEKYLLEro KOHTPOSsi YCNeBaeMOCTU U MPOMEXYTOYHOW aTtTecTaumm
obyvatowmxcsi

10.3.2. dopma npoBeaeHNUA NPOMEXYTOYHOM aTTecTaumm No gUcLUnnmHe

yctHas | X

NMMCbMeHHasnA KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. OcobeHHOCTM NpOoBefeHUA 3a4eTa
CTyaeHTbl, BbINOMHUBLUNE BCe TPebOBaHUS TEKYLLErO KOHTPOMS OTBEYaloT Ha [Ba TEOPEeTUYECKMX
BOMpOCa M pelialnT OAHY MpakTuieckylo 3agady. Bpemsi Ha nogrotoBky coctaBnsieT 30 MUHYT.
MpenogaeaTtenb BnpaBe 3aA4aTb HECKOIbLKO AOMOMHUTENbHbLIX BONPOCOB.

MHaA
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