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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenoaaBaeMoil TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON TPOTrPaMMBI

5a303aﬂ|:| O6ﬂ3aTeanaﬂ|:| [ononHuTtensHo
Bnok 1: aBnseTca akynbTaTMBoM

Bapl/laTMBHaﬂ Mo Bbl60p

1.2. Uenb aucumnnuHbl
CdpopmumpoBaTb KoMneTeHUMn obyyatoLleroca B 0611acT CUCTEMHbIX 3HAHWUIA O CBOMCTBAX NPUPOAHOM
MU MpPOM3BOACTBEHHOW BOAbl, METOO4ax €€ KOHTPOns W MNOAroTOBKWM ANs NPOBEAEHUST XUMWUYECKUX
NpoLLeCCOB NO TEXHOMOrMYeckomy pernameHty obecneymBarolleMy BbICOKOE KayecTBO NpoayKuuu u
3(PPEKTUBHOCTb TEXHOIOrMYECKOro npoLecca.

1.3. 3agaum gucuMnnvHbI

e OO6yynTb CTYOEHTOB OCHOBaM 3HaHW O XMMUW BOAbl, O XapakTepe npumMecei NPUPOAHBIX U CTOYHbIX
BOZ B 3aBUCMMOCTU OT pasniuyHbIX haKTopoB.;

e PackpbiTb NpPUHLKMNBEI 0OOCHOBaAHHOIO Noaxoga k Bblbopy cnocoba obpaboTku BoAbl AS1S NONyYeHUst
npoaykTa HeobxoanMoro Ka4ecTBaa;

e PaccmoTpeTb TeopeTuyeckne OCHOBbI METOAOB yaarneHus npuMecen;
e [lokasaTb OCHOBHbIE MPUHLMMbI KOHTPOSS KayecTBa BOAbl.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaTOB O0Yy4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nfaHUpyeMbIiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesibHOWU NporpamMMbil

Koa

OTan opmMmpoBaHus
KOMMeTeHUMn dopmynupoBka KOMMeTeHL MM

MK- 1 CnocobHocTb 7] rOTOBHOCTb OCYLLIECTBNATb 2
TEXHOMOrMYecKui npouecc B COOTBETCTBUMU c
pernaMeHToOM U Ucnosb3oBaTb TEXHUYECKNE CPEeACTBa Anis
M3MEpPEHNss OCHOBHbIX MapaMeTpPOB TEXHONOMMYECKOro
npouecca, CBOWCTB Cbipbsi M NPOAYKUUN

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaTb:

1) OCHOBHbIE NPUHLUMbLI OpraHn3aLmmM XMMUYECKOro Npon3BoACTBa, CBA3aHHOMO ¢ BoAonoTpebrneHuem;
2) OCHOBHbIE TEXHUYECKME CPpeacTBa Ansi U3MEPEHUS OCHOBHbIX NapaMeTpoB TEXHOMOMMYeCcKoro npotecca,
CBOWCTB CbIpbsi U NPOAYKLNNK;

YMmeTb:

1) opraH13oBbIBaTb METPOIOrMYeckoe obecrneyeHne TEXHONOrMYECKNX NPOLIECCOB;

2) ncnonb3oBaTh TUMOBbIE METOAbI KOHTPOJISA Ka4YeCTBa BbIMOSHAEMON NPOAYKLMNK;

BnapeTb:

1) MeTogamMm NpoBeAEHNST XMMNYECKOTO aHannsa;

2) meTogamMu METPOSIOrMYECKOM OLEHKN ero pesynbTaTos.

MK- 18 [[OTOBHOCTb MCMONb30BaTb 3HAHNE CBOMCTB XMMNYECKUX 3
3M1IEMEHTOB, COeAMHEHNA N MaTEepMarioB Ha NX OCHOBE As
pelueHus 3agay npoeccuoHansHOM 4eaTeNbLHOCTH

MnaHupyemble pe3ynbTaTtbl 06y4YeHNA

3HaTb:

1) OCHOBHbIE XMMUYECKUE 3aKOHbI, TEPMOANHAMUYECKME CMPABOYHbIE AaHHbIE U KONMNYECTBEHHbIE
COOTHOLLEHUSA HEOPraHNYECKOoW 1 oBLLEeN XUMUN NS pelleHns NpodeccuoHarnbHbIX 3aday;

2) OCHOBbI KONITONMOHOW XMMWUN TOHKOAUCMNEPCHBIX YacTuL;

YMeTb:

1) BbIOpaTb METOA aHanM3a Ans 3agaHHON aHaNUTUYECKON 3aaavu;

2) NPOBECTU KaY€CTBEHHbIN U KOJNIMYECTBEHHbIA COEAMHEHUIN C UCMOSTb30BaHNEM XMMNYECKMX U OUIUNKO-
XUMUYECKMUX METOOB aHanu3aa;

Bnapetb:

1) MeTOgamMm NpoBeAEeHMS XMMUYECKOro aHanmsa, UCMorb3ys 3HaHWUS CBOMCTB XMMUYECKUX SNTIEMEHTOB;

2) MeToAamMu perynupoBaHus NpoLLeccoB BOAONOAIOTOBKM U onpeAeneHnsi TEXHONOrM4YeCcKUx nokasarenem
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Kop,

KOMneTeHunn (DOpMy.I'II/IpOBKa KOMneTeHunn

OTan opmMmpoBaHusi

npouecca.

1.5. AcumMnnuHbl (NPaKTUKK) obpasoBaTenbHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:

e OOwas n HeopraHuveckas xmmus (MK-18);
OpraHunyeckas xumus (MK18);
dusunyeckasn xumus (MK18);
OneKkTpoTexHMKa 1 NpoMblLuneHHas anekTpoHuka (MK-1);
MatepnanosegeHnue B LIBIT (MK-18)

npodeccuoHaneHon geatensHoctu) (MK-1,MK-18)

2. COOEPXAHUE ANCUUMIIUHDI

Xumunyeckas 3alimMta matepuarnos npu nepepaboTtke pactuTensHoro cbipbs (MK-18)
MpousBoacTBeHHas nNpakTuka (NpakTuka no NonyYyeHno NpodeccnoHanbHbIX YMEHUN 1 onbiTa

Ob6bemM (4achl)
HaumeHoBaHwWe 1 conepxaHue oS .85 g8
y4ebBHbIX Moaynen, Tem u popm KOHTpOns g 2 % % g % 2
58| %88 ©&
o ® g ™0
YyebHbIn Moaynb 1. [NokasaTenu kayecTBa 1 Knaccudgukalmsa metonos o6paboTku Boabl
Tema 1. lNpegmeT gucumnnuHbl «BogonoaroToBka B XUMMYECKOW TEXHOMOrUm»;
HasHadyeHWe BOObl B XMMWYECKOW MPOMbIWMEHHOCTH; Knaccudukaumna | 10 10,5
NPUPOAHLIX BOA, NoKasaTenemn kadectsa Bogbl U MeTooB €€ 06paboTKu.
Tema 2. bespeareHTHble MeToabl 00paboTkm Boabl. XKecTkocTb BoAbl. TepMuieckoe 11 125
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- 11 13
COJ0BbIN, HATPOHHO-COA0BLIN, hocdaTHbIN MEeTOAbI
Tema 4. MarHe3nanoHoe obeckpeMHuBaHne Boabl. HasHadeHne n OCHOBbI MeToAaa, 11 10
pac4yéTt HeobXx0ANMOW 03kl peareHToB
Tema 5. YganeHue npumecen MetogoMm koarynauuun. HasHayeHne n oCHoOBbI MeToaa,
pacyéT Heobxoammon [o3bl peareHTOB. CTpoeHMe KOnnougHow vactuupl, | 14 12
NpUMeEHsSEMbIe KoarynsiHTbl
Tekywmn KoHTponb 2 KonnokBuym 4
Y4yebHbIn moaynb 3. CopbunoHHbIE N PUNbTPaLNOHHBIE METOAbLI OYMCTKN BOAbI
Tema 6. Oumuctka BOAbl OT AUCNEPCHBbIX YacTuUL MeTogoM uUNbTpoBaHUA. 15 10
Obe3axenesnBaHne
Tema 7. CopBbumnoHHas o4ncTka BOAbl C UCMOfb30BaHMEM MOHUTOB. OnpenenexHune 16 20
0OMEHHON EMKOCTN NOHUTA
Tekywmn koHTponb 3 KonnokBuym 4
Tekywmn koHTponb 1-3 KoHTponbHasa paboTa 16
MpomexyTo4yHas aTTecTauusa no agucumnnuHe 3avet 8 4
BCEIO: | 108 108
3. TEMATUYECKWUU MNMINAH
3.1. Jlekuu
Homepa OuHoe oby4eHune OuyHo-3a04HOE 0by4eHne 3aoyHoe obyyeHne
N3y4aembix TeM Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
1 5 2 7 0,5
2 5 2 7 0,5
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3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUA
He npegycmoTpeHo
3.3. JlabopaTopHbIe 3aHITHS

Howme O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3aoyHoe oby4eHne
pa

N3yyaembix Tem Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)

3 5 2 7 1

4 5 2 7 1

5 5 4 7 1

6 5 2 7 1

7 5 4 7 1

BCErO: 18 6

Homepa H OuHoe oby4eHune OuHo-3a0uHOE 3aouHoe obyyeHune
M3y MBEMBIX avumeHoBaHue oByueHme
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
BBogHoOe 3aHATME, TEXHUKA
1 BesonacHocTu paboTbl B 5 4
naboparopum
OnpepneneHne XecTkocTn n
2 TepMuyeckoe ymardeHue 5 4 7 2
BOAbI
3 M3BeCcTKOBO-COA0BLIV METOA 5 5
YMSAr4yeHus Bogpl
4 MarHesnarnbHoe 5 5 7 >
obeckpeMHMBaHMe BoAbI
5 OuncTtka Boabl METOAOM 5 6
Koarynsumm
CopbumoHHoe
6 obeaxenesnBaHue Bobl 5 6
LIeNnono3omn
MoHnTHOE ymMaryeHue Boabl 1
7 5 6 7 4
onpeaenenue JOE noHnTta
BCEIO: 36 8

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTtpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne QuHo-3a04HOe 3aoyHoe obyyeHune
y4eGHbIX dopma Y oby4yeHve y
moayneu, no
KOHTpONnA
KoTopEIM ¥ n Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoAnTCA 3HaHWA cemecTtpa cemecTtpa cemecTtpa
KOHTPOJ1b
1,2,3 Konnoksunym 5 3
1-3 KoHTponbHaga pabota 7 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

. O4yHoe 06y4yeHne OuHo-3a04Hoe 3aoyHoe obyyeHune
Bugbl camocToaTenbHom padoTsl oby4yeHve
06yqa+ou.|,eroc;| Homep O6bem Howmep O6bem Homep O6bem
cemecTtpa (yachbl) cemecTtpa (yachbl) cemecTtpa (yachbl)
YCBOEHME TeopeTn4ecKkoro marepmana 5 20 7 65
MoarotoBka k TabopaTopHbIM 3aHATUSAM 5 26 7 9
lMoaroTtoBka KOHTPOSbHON paboThl 7 16
lMoaroToBKa K 3a4eTy 5 8 7 4

Pra
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OyHo-3a04HOE
. OuyHoe 06y4eHne 3aoyHoe oby4yeHune
Buabl camoctoaTensHou paboTsl oby4yeHne
o6yqa+ou4eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acel) cemecTpa (vacebl)
BCEIO: 54 90+4

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapakTep1McTuKa BUAOB U UCNONb3YyeMbiX MHHOBALMOHHbIX (pOPM YyYeOHbIX 3aHATUN
He npegycmoTpeHo

7.2. CucreMa OLIEHMBAaHHUS YCIIEBAEMOCTH M TOCTHKEHUHN 00y4arouuxcs Uit IPOMEXYTOUHON
aTTecTalluu

TpaanunoHHaaA X 6aJ'IJ'IbHO-peﬁTI/IHFOBaF|

8. OBECIMNEYEHUE ANCLUIMIIUHDbI

8.1. YuebHasa nuTtepartypa

a) ocHoBHas yyebHas nutepaTypa
1. Wwsan N.H. Xumua soabl. Bogonoarotoska [OneKkTpoHHbIN pecypc]: y4ebHoe nocobue/ LWnaH J1.H.—
OneKTPOH. TeKCToBble AaHHble.— Tomck: ToOMCKuiA nonutexHuyeckun yHmsepcutet, 2014.— 83 c.—
Pexum goctyna: http://www.iprbookshop.ru/34732.— 3BC «IPRbooks»
2. AnudpaHoea A.N. KoHTponb KayecTBa BOAbl [ONEKTPOHHbIN pecypc]: y4vyebHoe nocobue/
AnudpaHoBa A.N.— DneKTpoH. TEKCTOBble AaHHble.— benropon: benropoackuin rocygapcTBEHHbIN
TexHonormdeckni yHmepcuteT um. B.I. Wyxoea, 36C ACB, 2013.— 103 c.— Pexum pgoctyna:
http://www.iprbookshop.ru/28352.— 36C «IPRbooks»

0) pononHuTenbHasa yyebHas nutepartypa
3. KomuccapeHkoB, A.A. OCHOBbI BOOOMNOArOTOBKU B LIEMNMIONIO3HO-OYMaXXHOW MPOMbBILLNEHHOCTN Y
TennoaHepreTnke [SNeKTPOHHbIW pecypc]: yueb.-meT. nocobue / A.A. Komuccapenkos [n ap.].-Cl16.,
2012.-85 c. — Pexxum poctyna: http://nizrp.narod.ru/vodopodgot.htm. - 96 BLUT3
4. Opyros KO.C. AHanus 3arpsi3HEHHOW BOAbl [ONEKTPOHHLIN pecypc]: NpakTuyeckoe pykoBoACTBO/
Opyros 10.C., PoanH A.A.— OnekTpoH. TekcToBble AaHHble.— M.: BUHOM. JlabopaTtopusa 3HaHu,
2015.— 679 c.— Pexum goctyna: http://www.iprbookshop.ru/26060.— 36C «IPRbooks»
5. BukynuHa B.b. MeTponorudeckoe obecneveHme KOHTPONS KavyecTBa BOAbl [QNEKTPOHHBINA pecypc]:
yyebHoe nocobue/ BukynuHa B.B., BukynuH IN.[1.— 3nekTpoH. TekcToBble AaHHble.— M.: MocKoBCKUI
rocy4apCTBEHHbIA CTpouTenbHbIi yHuBepcutetr, IA6C ACB, 2011.— 183 c.— Pexum poctyna:
http://www.iprbookshop.ru/16372.— 3B6C «IPRbooks»

8.2. NepeyeHb y4yebHO-MeTOANYECKOrO 06ecnevyeHUs Ans CaMOCTOATENIbHOM PaboThbl
oby4aroLmxcs no AUCLMUNIINHE
KomuccapeHkoB, A.A. OCHOBbl BOAOMOArOTOBKM B  LIEMMONO3HO-OYMaXHOW MNPOMbILLFIEHHOCTU U
TennoaHepreTuke [ONeKTpoHHbIN pecypc): yueb.-meT. nocobue / A.A. KommnccapeHkos [n gp.].-Cl16.,
2012.-85 c. — Pexxum poctyna: http://nizrp.narod.ru/vodopodgot.htm. - 36 BLUT3

8.3. NepeyeHb pecypcoB UHMOPMaALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAUMbIX ANl OCBOEHUA AUCLMNIINHbI

1. http://www.akvahim.ru/

2. http://aquasorbent.ru/Articles/Pro_Info/vodopodgotovka belikov_2007.pdf

3. http://vodopodgotovka-vodi.ru/vodopodgotovka/himicheskaya-vodopodgotovka

8.4. NepeyeHb MH(POPMALUOHHBbIX TEXHONIONMIA, UCNOJIb3yeMbIX NPU OCYLLEeCTBNEeHUN
o6pa3oBaTenbHOro npowecca No gUCLUUNIIMHe, BKIOYasa NepevyeHb NPporpaMMHOro o6ecnevyeHns u
MH(OPMaLMOHHBbIX CMPABOYHbLIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
8.5. OnucaHmne matepmanbHO-TEXHMYECKON Ga3bl, HEOOGXO0AMMOM ANs OCYyLLEeCTBNEeHUSA
obpasoBaTesnibHOro npouecca nNo AUCUUNIINHe
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1. Ayautopusi ¢ MynbTUMEONNHBIM KOMMIEKCOM ;

2. CneunanunsnpoBaHHasi yyebHasa nabopatopua ®XMA, sogonoarotoBkn n XMOB ¢ HeobxoamMmbim
obopynoBaHuem: cnektpodoTomeTpbl 1 goTokonopumeTpbl PIK 56-M, KOK-2, KOK-3, OHuko 1201,
C®-2000, pH — meTpbl mapkn UTMJ1 — 301; ycTaHOBKa AN NpoBegeHUs npoLecca MOHUTHOTO YMSArYeHns

BOAbI.

3. KomnbloTepHasi TeXHUMKA C BO3MOXHOCTbIO MOAKMOYeHUs k ceTn «MHTepHeT» un obecneyeHviem
[OCTyna B 3M1eKTPOHHYI0 MH(OPMaLMOHHO-06pa3oBaTeNbHY0 cpeay.

8.6. MHble cBeaeHunA 1 (Mnu) maTepuansbl
KomnnekT nnakaToB, AeMOHCTPUPYIOLWLMX NpUHLUMN paboTbl NpMbOpPOB, MMetoLMUXCca B nabdopatopuu;
HarnsagHole Mocobusi: NpUHUMMIMAnbHasi CXemMa KoarynsiuMOHHOW YCTaHOBKM C  OCBETIUTENEM;
HaMopHbIN ocBeTNUTENbHLIN UNbTP; H — KaTUOHHbIE (PUNBTPbLI; UMOHUTHBIA (PUNBTP CMELLaHHOro
OEencTBust; MarHeaumarnbHoe 00eckpeMHMBaHNe BoAbl (peakuun).

9. METOOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ANCLUUIMNJIMHBI

Buabl yuebHbIx
3aHATUN U
camMmocTosiTenbHas
paboTta
obyyvaromxcs

OpFaHMSaLI,I/Iﬂ AeATernbHOCTN o6yqa|ou.|,er009|

Jlekuun

Nekumn oBecneunBaloT TeOpPETUYECKME OCHOBbI AMCUMMAMHLL.  Ha  nekumsx
M3naraetcs OCHOBHOE cofdepXaHue Kypca, WNMCTpUpyemMoe npumepamiu
OTeYeCTBEHHOro U 3apybexHoro onbiTa. OCBOEHME NEKLMOHHOro MaTepuana
obyJaloLmmMcs npeanonaraeT cneayoLue Buapsl pabor:

. npopaboTka nporpaMmbl Kypca B COOTBETCTBMM C LENsMUM M 3adadamu,
CTPYKTYPOW 1 codepkaHneM AUCUMMIUHDI;
o KOHCMEKT FNEeKUWiA: KpaTKo, CXemMaTW4HO, MNocnedoBaTeribHO (UKCUPOBAaTh

OCHOBHbIE MONIOXEHUs, BbIBOALI M (DOPMYNMPOBKM, MOMeYaTb BaXKHble MbICH,
BbIAENATb KMOYEBbIe CroBa, TEPMUHBI;

. paboTa C TeopeTU4YeckuM maTtepuanoMm (KOHCMEeKTUPOBaHME WCTOYHMKOB):
HalTW OTBET Ha BOMPOCHI B pEKOMEHAYEMON nuTepaType.

JTabopaTopHble
3aHATUS

JlabopaTtopHble paboTbl CNOCOGCTBYIOT pPas3BUTUIO HABbLIKOB  KONUYECTBEHHOro
XMMWMYECKOTo aHanm3a B obnactn ob6beKkTOB OKpYKatoLlen cpefbl, B YaCTHOCTM Mpu
uccrnegoBaHUM NpUpOOHbIX M CTOYHBIX BOA4. Ha nmaGopaTtopHbix paboTax cTygeHTam
NpeanoXeHo MNonb30BaTbCs COBPEMEHHbIM 060pyAOBaHMEM, KOTOPbIM OCHALLEHO
DONBbLIMHCTBO COBpEMEHHbLIX NabopaTopuii, a Takke MeToAMKamu, akTyaribHbIMU B
cooTeeTCcTBUMM € AencTteyowmmmn FOCTamu.

CnegyeT npedBapuTeNnbHO W3Yy4UTb METOAMYECKME YKa3aHWs MO  BbIMOJIHEHUIO
nabopaTtopHbix paboT, pacnonoXeHHblx B pasgene kadegpbl «O6wen un
HeopraHuyeckon xummun» Ha cante Gubnuotekn BLUTS http://nizrp.narod.ru./.

Xopa paboTbl U AKCnepuMeHTarnbHble pe3ynbTaTthl AOMKHbI BblTb NOAPOBHO ONUCaHBbI,
NoCcTpoeHbl HeobxoaMMble rpadukm 1 TabnuLbl.

B KoHLe kaxagoro yuebHoro Moayns Ans oueHKM 3HaHUI NPOBOANTCH KOMMOKBUYM, Ha
KOTOPOM CTydeHTaM HeobxoaumMo MpeacTaBuUTb BbINOMHEHHbIE U O(OPMIEHHbIE
nabopartopHble paboThl, a Takke OTBETUTb Ha BOMPOCHI.

CamocTosaTenbHas
paboTta

[aHHbI B paboTbl NpegnonaraeT pacluMpeHne 1 3akpenneHne 3HaHunm, YMeHUn u
HaBbIKOB, YCBOEHHbIX Ha ayguTOPHbIX 3aHATUSAX MyTeM CaMOCTOSTENbHOWN
npopaboTkn y4ebHO-METOANYECKMX MaTepuanoB Mo OUCUUMIMHE U COBCTBEHHOro
KOHCNeKTa Mpu MOAroTOBKE K nabopaTopHbiM paboTam, KOMMOKBMYMam W 3adyery.
CamoctodATenbHas paboTta ydyalwleroca NpoBOAMTCA  WHAMBUOYaIbHO;  Mpwu
BO3HWKHOBEHWW BOMPOCOB — COBMECTHO C NpenojaBaTernem.

10. ®OHA OLLIEHOYHbIX CPEACTB

Pra
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ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasatenen U KPUTEPUEB OLIEHUBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onucaHue LWKan oueHMBaHUA

10.1.1. MNoKasaTenu oueHMBAHUA KOMNETeHLMI Ha 3Tanax ux GopmMmupoBaHUA

Kopn, HanmeHoBaHue MpepctaesneHne
KOMMEeTeHLUN y OLIEHOYHOrO OLIEHOYHOTrO
MokasaTenu oLueHMBaHUS KOMMETEHLMA

(aTan ocBoeHus) cpeacTea cpeactea B hoHae
dopmynupyeT OCHOBHbIE MPUHLMNBI

MK-1 (2) opraHmsaumm BOAoOMNoOTpebneHns Ha Bonpocbl ans MNepeyeHb
XUMUYECKMX NPEANPUATHSX. YCTHOTO BOMPOCOB K 3a4eTy

cobecenoBaHus (30 Bonpocos)

OpueHTupyeTcs B TUMOBbIX  MeToAax MpakTnyeckoe MNpakTunyeckve
KOHTpoOns KayecTBa NCXOOHOM " 3afjaHue 3apaun, 25 3apav

noaroToBrIEHHOW BOAbI

MoabupaetT MeToAMKM  MpOBedEeHUs U
METPOSIOrMYECKON  OLEHKM  pes3ynbTaToB
XMMMYECKOTo aHanmsa

MprHMMaeT OBGOCHOBaHHbIE peLeHns npu

MK-18 (3) BblOOpE MeToa0B Ka4yeCTBEHHOr0 " Bonpocbl ans lMNepeyeHb
KOINMMYEeCTBEHHOro aHanusa BOJHbIX YCTHOrO BOMPOCOB K 3a4eTy
00BEKTOB XMMUYECKOro NpeanpuaTus cobecenoBaHus (30 BoOnpocos)

MpakTnyeckoe
Mposoant 3KCnepuMeHTarnbHble 3apaHue MpakTuyeckme
uccrnenoBaHud, pauuoHanbHO MnoaxoauT K 3agauu, 25 3agay

nHTEpnpeTaunmn nonyvyeHHbIX pe3ynbTaTtoB

[deMoHcTpupyeT  3HaHuMs  no  BblGopy
MeToOWKM  npoBedeHnss  0BOCHOBAHHOIO
XMMUYECKOTO aHanuMsa U perynupoBaHusi
NpoLIeCcCcoB BOAOMNOATOTOBKM.

10.1.2. OnucaHue WKan U KpuTepues oLeHUBaAHUA CHPOPMUPOBAHHOCTU KOMMNETEHLMN

Kputepum oueHnBaHusa cchopMmMpoBaHHOCTU KOMMNETEHLUN

OueHka no Kputepum oueHnBaHna cdhopMmMpoBaHHOCTY KOMMNETEHLNIA
TpaguLNOHHON
LKkane YcTHoe cobecenoBaHue MpakTuyeckme 3agayn
3auTeHo Ob6yuvatowuics nokasbiBaeT | lNpaBunbHO Nogobpan anropuTM peLueHus

BCeCcTopoHHee W rnybokoe 3HaHWe | NpeanaraeMmon B GuneTe 3agayu, nposen
OCHOBHbIX METOLOB BOAOMOATOTOBKM, | BCE  HeobXoauMmble  BbIYUCIUTENbHbIE
cBOOOAHO OPMEHTUPYETCA B OCHOBHbIX | AENCTBUS, KOPPEKTHO MHTepnpeTMpoBarn
MOHATUAX, TEPMUHAX W ONPeAEneHusix; | pesynbTarhbl.

MoxeT 060ocHOBaHHO nopobpaTb cxemy
npowuecca BOAOMNOArOTOBKM M aHanusa
KOHTPOMS kayecTBa BOAbl; BbIMOMHUMA U
odopmu Bce nabopaTopHblie paboTbl

He 3auteHo Ob6yvarowunca He MmeeT goctaTovHoro | He cmor KOPPEKTHO peLmnTb
YPOBHS 3HAHWUS OUCLMMNAWHBI; HE MOXET | MpeanoXeHHylo B Owunete 3agadvy, He
CcOpMyNMpoBaTb OCHOBHbIE MPUHLMMBI | MOXET BOCMONb30BaTbCA NPEANOKEHHbIMM
opraHm3aumm  BogonoTpebneHus  Ha | dopMynamu, He B COCTOSIHUM YCTPaHWUTb
XUMUYECKOM npegnpuaTAw; Mnoxo | MoMapku  gaxe NOA4  PYKOBOACTBOM
OPUEHTUPYETCS B OCHOBHBLIX MOHATMAX, | NpenogaBaTens

OnpedeneHnsix M MeTodax KOHTpOns
Ka4eCTBa BOAbl; OOMyCKaeT npun oTBeTe
Ha 3a4eTe CyL|EeCTBEHHbIE OLIMOKN U He
MOXeT YCTPaHUTb nx aaxe noa
PYKOBOACTBOM MpenogasaTtens.
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10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHbIe MaTepuanbl, Heob6xoAMMble ANA OLEeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepusyroume atanbl GPOpMUpOBaHUsA
KOMMeTeHUuun

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbIN B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3TanaMmu
¢hopMmupoBaHua KOMNeTeHUUMn

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

1 Knaccudumkaumsa npupogHbIX U CTOYHBIX BOS, 1

2 | Nokasatenu kayecTBa BOAbl: TexXHororumveckue, uanyeckne, XUMUYECKne, CaHWTapHO- 1
bakTepuonormnyeckne. Cnocobbl X onpegenexHnsi, pasMepHoOCTH

3 | OcobeHHOCTM OpraHNYeCcKMX NpUMecen NPUPOOHbIX BOA 1

4 | Knaccudumkauma npymecen npupoaHbiX BoA no (pasoBO-4MCNEPCHOM XapaKTepucTuke, no 1
XUMUYECKOMY 1 ANCNEPCHOMY COCTaBy

5 | MeToapbl yaaneHusa npumecein n3 soapsl (06Lme NnpuHLNMbI) 1

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

7 | BnusHne npumecen npupogHon BOAbl Ha NpoLecc HaknneobpasoBaHus 1

8 | YrnekucnoTtHoe paBHoBecue 1

9 | BnvaHue npumecen NnpMpoaHOM BOAbI HA NpoL,ecc Kopposun, MetToabl 6opbbbl 1

10 | MeToAabl CHMXEHUS arpeCCUBHOCTU BOAbI U XXECTKOCTN TEPMUYECKUM METOA0M 2

11 | YMdaryeHne BoAbl peareHTHbIMU MeTogamMu — U3BeCcTKoBaHMe. Pacyét gosbl M3BecTu npu 3
N3BECTKOBAHUM BOAb!

12 | N3BecTKOBO-COO0BbIN, HATPOHHO-COAO0BLIV U ocdaTHbI METOAbl YMArYeHUst BoAbl 3

13 | CywHocTb npouecca MarHesnansHoro o6eckpeMH1BaHus 4

14 | Pac4ét nosbl peareHTa Ansi MarHesnansHoro obeckpeMHUBaHUS 4

15 | MexaHusm obecuBeumMBaHns BOAbl. YCMOBUSA paspylleHUs1 KOMMOUOHbIX CUCTEM — 5
koarynaumsi. OcoBeHHOCTU KOMMOMAHOro COCTosAHMS BewectBa. CTpoeHue KOnmnouaHou
YacTuupl

16 | YcnoBusi npoBedeHus npakTtuyeckon koarynauuu. KoarynsiHTel, ucCnonb3yemble B 5
BogonoaroToBke. NprmeHeHne rokynsHTOB AN MHTEHCUAMKALMN Koarynsmm

17 | CoBmelleHne npoLieccos Koarynaumm, N3BECTKOBaHUS n MarHe3nanbHOro 5
obeckpeMHuBaHus. KoHTakTHas koarynsaumsi, ocobeHHocTu. MNpuHumn paboTbl ocBETIMTENS

18 | TeopeTnyeckne OCHOBbI Mpouecca UIbTPOBaHUS — MNOBEPXHOCTHOE U O0O0BLEMHOE 6
¢unbTpoBaHme. Knaccugukaums gunbTpoB

19 | KOoHCTpyKUMSa UNbTPOB HACLIMHOrO TuMa. TexHonornvyeckMe rmnokasatenn paboThl 6
HacblinHOro dunbTpa. PereHepaums HacbiMHbIX (UNLTPOB. HasHayeHue [peHaxXHoro
YCTPOMCTBA B (bMNbTpax HACbIMHOro Tuna

20 | KoHcTpykums omnbTpoB HambiBHOro Tuna. OcHOBbI 06e3XenesnBaHus 6

21 | dunbTpylowme matepuansl: TpeboBaHus, NpegbsaBasemMble K HUM U MoKasaTenu kayecTsa 6

22 | TexHonornyeckne nokasatenu pabotbl cunbTpa. PakTopbl, BNUSAKOLWME Ha NpoLecc 6
mnbTpoBaHUs

23 | YnbTpadwunbTpaums u  HaHodwunbTpauus. HasHadeHMe un  ocobeHHOCTM MeToAa, 6
annapatypHoe odhopmieHne

24 | MNpvHUuMn MeToga noHmpoBaHns Bogbl. CyLHOCTb YMArYEeHUst BOAbl MOHUTHBIM CNOoco6oMm 7

25 | Knaccudmkaums MoHOOOMEHHbIX MaTepuanoB. MIOHWTbI, X CTPOEHME 1 CBOWCTBA 7

26 | TexHonornyeckue nokasaTenu MOHUTOB. PakTopsbl, Brvsawwme Ha BenniuHy JOE vonuTa. 7
PereHepaums otpaboTaHHOro noHuTa (obLime NpuHUMnbI)

27 | Metogbl kaTMoHMpoBaHuMs  Boabl.  Na-kaTMoHuMpoBaHMe, OCOBGEHHOCTM  npouecca. 7
TexHonorna aByxcTyneHdatoro Na-kaTuoHupoBaHua PereHepaumsa Na-KaTUMOHUTHbIX
unbLTpoB

28 | H-katnoHupoBaHue, ocobeHHOCTN npouecca. PereHepaumsi H-KaTMOHUTOBBLIX (PUMbLTPOB. 7
CxeMbl H-Na-kaTnoHmpoBaHus

29 | AHMoHMpOBaHWe BOAbI, HA3HAYeHUe npoLecca 7

30 | lMNpouecc coBmecTtHoro H-OH-noHnpoBaHusa — obecconveaHne 7

10.2.2. Ilepedenp TUMOBBIX 3aj1a4, pa3pab0OTaHHBIX B COOTBETCTBUU C YCTAHOBJICHHBIMU dTalaMu
(dhopMUpOBaHHSI KOMITETEHITUI

Ne

/n Ycnosust TUNOBLIX 3a4a4 (3agad, KeNcoB) OTtBeT
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1 | Onpepenute obwyto (Wo) v rugpatHyo (Wee) WENOYHOCTL, @ Takke coaepxaHue o=5,95
COs?%, OH-, HCO3" (MMOnbs/AM3), eCnun U3BeCTHO, YTO Ha TUTpOBaHME NPOOLI OO BLEMOM Wep=0
20 cm® ¢ nHauKaTopoM MeTunopaHx 6bino napacxogosaHo 1,19 cm3 consiHow kucnotel | [HCO3]=5,95
KoHueHTpauuen 0,1 monb/am3. [CO32]=0
[OH]=0
2 | Onpegenute cogepxxaHne CO3z%, OH-, HCOs (MMonbs/am3), a Takke 06bEM pacTBopa Vo=1,24
COMSIHOM KMCMOTbl C KOHUeHTpauuei 0,1 monb/gMe HeobGXxoouMbIA Ans onpeaeneHus Vop=0,54
obuwen (Vo) n rmgpatHon (Vo) LLEMOYHOCTM, €Cnn M3BEeCcTHO, 4YTo B npobe Bogwl | [HCO3]=0,82
06bEMomMm 20 cm3 BenuunHa obLien u rmapaTHON WEMNoYHOCTM cocTaBnseT 6,22 n 2,70 | [CO3*]=5,4
MMOJbs/aM3 COOTBETCTBEHHO. [OH]=0
3 | Paccuutarite obwee conecogepxaHue (Ccon, MI/kr), cogepxanune xnopug noHos (Cci, | Ceon=147,4
Mr/kr), )ecTkocTb 0bwyto (XKo), kanbumeByto (Mca) n marHueByto (Mwmg) (MMOnbs/am3), Cci=75,6
ecnu u3BecTHo, 4to B 1 Am® aHanuaupyemon Boge cogepxutca 117 mr NaCl, 5,6 mr »Ko=0,51
CaClz, 24,8 mr MgSOa. Kca=0,10
Kwmg=0,41
4 | Paccuutante obuwee conecogepxaHne (Ccon, Mr/Kr), xecTkocTb obwyo (XKo), | Coeon=110,3
KapboHaTHYy0 U HekapOoHaTHy (MMonbs/am3), a Takke obwyk wénovHocTs (Lo, Ko=0,74
MMOInbs/am3), ecnn n3BecTHo, 4To B 1 M3 aHanmaupyemown Boge cogepxutca 117 mr K=0,49
NacCl, 5,6 mr CaClz, 24,8 mr MgSOa. Kw=0,25
L|-|,o=O,49
5 | Onpegenute pH cpeapl, ecnun nssecTtHo, 4to B 0,2 kr Bogbl cogepxutcsa 0,48 r LIOH pH=13

10.3. MeToauuyeckue matepuansl, onpegensowme npoueaypbl OLeHUBaHUA 3HAHUNA, YMEHUN,
BnageHuUn (HaBbIKOB U (UNIN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLmnX 3Tanbl
c¢hopMmupoBaHua KOMNeTeHLUUMn

10.3.1. YcnoBus gonycka obyuvarouwerocsi K caaye 3ayeta U nopsifok NUKBMAaALMU akaaeMuyeckomn
3a40MKEeHHOCTHU

MonoxeHne O NpoBeAEeHUWM TEKYLLEero KOHTPOSS YCNeBaeMOCTM W MPOMEXYTOYHOW aTTectauuu
obyuatomnxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

yctHas | X

NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa
CTyaeHTbl, BbIMNOMHUBLUME BCe TPebOOBaHUS TEKYLLErO KOHTPOMS OTBEYaloT Ha [Ba TEOPETUYECKMX
BOMpoca MW pelarnT OaHy MpakTudeckyio 3agady. Bpemsi Ha nogrotoBky coctaBnsieT 30 MUHYT.
MpenoaaBatenb BNpaBe 3a4aTb HECKOMBKO AOMNOSTHUTENbHBIX BOMPOCOB.

nMHaa
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