MuHMCTEPCTBO HaykuM 1 Bbicllero obpasoBaHusa Poccuiickon ®enepaunm

heneparnbHoe rocyapctBeHHoe broakeTHoe obpasoBaTenbHOe yUpexaeHue Bbicllero obpasoBaHusi
«CaHkT-lNeTepbyprckuim rocyaapCcTBeHHbIN YHUBEPCUTET NPOMbILLSIEHHbIX TEXHONIOMUIM N An3anHa»
BbICLUAA WWKOJIA TEXHOJIOTMU U QHEPTETUKIA

YTBEP>XOAKO
Oupektop BLUT3
@ JOKYMEHT HOJITACAH

> 3IEKTPOHHOM IIOAIMCEIO
CBEJEHHJ O CEPTH®HKATE 31

Ceprugurar: 7d15b88066d31dcb1847af0d7d99b71867218b21
Baazeaen: Jlyxannn Hasea Bragmvmposms
Heficrsnrexen: c 11.02.2020 no 31.12.2022

PABOYAA NPOrPAMMA ANCLUMNNNHDI

51.B.0B.04.01 BopgonoarotoBka B TEXHONOIrMU nepepaboTku nonumepos

(uHOeKc ducyunuHbl) (HaumeHosaHue OucyurnnuHbl)

Kadbenpa: 11 O6LLel 1 HEOPraHNYECKON XMMUK
Kod

(HaumeHosaHue kagedpsbl)

Hanpasnenue nogrotoskn: 18.03.01 XuMmunyeckas TexHonoruns

Mpodunb nogrotosku:  TexHonornsi u nepepaboTka NoNMMepPoB

YposeHb o6pasosaHusi: _bakanaspuart

MNMnaH y4yebHoro npouecca

CocraBnstowume y4yebHoro npowecca Ourioe Ourio-3a04Hoe 3aouHoe
ey pou obyyeHune obyyeHne obyyeHue
Bcero 108
KoHTakTHas paGoTa AyaMTOPHbIE 3aHATUS 54
oby4atoLmxcsl ¢ npenogasartenem Jexumn 18
no BMAaM y4yebHbIX 3aHATUIA
AaM y JlTabopaTtopHble 3aHATUA 36
n camocTodaTensHasa paborta
obyyvatowmxcs MpakTnyeckme 3aHATUSA
(Hace) CamocTosTenbHas pabota 54
MpomexyTouHas aTTecTaums
Ok3ameH
®OpMbI KOHTPONS MO cemecTpam | 3adeT 5
(Homep cemecTpa) KoHTponbHasa paboTa
O6Lwwas TPyA0OEeMKOCTb AUCLMUMNIIUHbI (3a4eTHblE eanHULLbI) 3

PacnpeaeneHne 3a4eTHbIX eQuHILL TPYA0EMKOCTU MO CEMECTPaMm
1 2 3 4 5 6 7 8 9 10
OyHas 3

dopma 0byyeHus:

OyHo-3a04Has

3ao4yHas

CankT-lNeTepbypr
2020



Pabouyasa nporpamma gucumnivHbl COCTaBneHa B COOTBETCTBMM C dpeaeparibHbIM
rocygapcTBeHHbIM 06pa3oBaTesSibHbIM CTaHA4APTOM BbiCLLEro 06pa3oBaHus
no HanpasneHuto nogrotoekn 180301 Xumudeckas TexHonorns

Ha ocHoBaHun y4ebHbIx nriaHoB Ne b180301-12_20-14

Kadenpa-paspaboTtumk:

3aBepytoLmi kaeapou:

COINNMACOBAHME:

Beinyckatowwas kadeapa:

3aBepyoLwmii kacdeapou:

MeToauyeckuin otaen:

b180301-3 20-14

O6Len n HeopraHMYeCKon XMMnmn

JlykaHuHa T.J1.

Ddn3nYyeckom 1 KoNIonagHOM XMMUN

JlvnnH B.A.

CmupHoBa B.I".

Prna 18.03.01 BogonoaroToBka B TEXHOMOMMU nepepaboTky Nonmmepos

Crtpanuua 2 n3 10



1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

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

BapuaTtusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
CdopmmpoBaTh KOMNETEHUMM obyyatoLerocs B 0611acTm CUCTEMHbBIX 3HAHWUIA O CBOMCTBAX NMPUPOAHON
W NPOM3BOACTBEHHOW BOAbl, METOAaxX €e KOHTPONA W MNoAroTOBKM A5 NPOBEAEHUS XUMWUYECKUX
NpOLEeCCOB MO TEXHONOMMYECKOMY perfiameHTy obecrneymBarolleMy BbICOKOE KayeCTBO MPOAYKLMU W
3(pheKTUBHOCTL TEXHOMNOMMYECKOro rnpoLecca.
1.3. 3agaum gucumnnuHbl
e O6y4nTb CTYQEHTOB OCHOBaM 3HaHWI O XMMUK BOAbl, O XapakTepe npumecen NPUPOaHbIX N CTOYHbIX
BOZ B 3aBMCUMOCTM OT pasnunyHbIX hakTOPOB;
e PackpbiTb NpuHUUNLI 060CHOBAHHOIO NOAX0Aa K Bbibopy cnocoba obpaboTku BOAbI ANS NOMyYeHns
npoaykTa HeobxoanMoro Ka4ecTBa;
e PaccMoTpeTb TeopeTnyeckme OCHOBbI METOAOB yAaneHus npumecen;
e [lokasaTb OCHOBHbIE MPUHLMMbI KOHTPOMS Ka4YeCcTBa BOAbI.

1.4. Nepe4eHb NNaHMpyeMbIX pe3ynbTaToB 06yUYeHusi N0 AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMn OCBOeHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Koa

OT1an hopmmpoBaHus
KOMMeTeHL MK dopmynupoBka KOMMNeTeHL MM

MK- 1 CnocobHocTb 7] rOTOBHOCTb OCYLLLECTBNATb 2
TEXHOMOrMYecKuin npouecc B COOTBETCTBUMU c
pernameHToOM M UCMofb30oBaTh TEXHUYECKNE CcpeacTBa Ans
M3MEpPEHNss OCHOBHbIX MapaMeTpPOB TEXHONOMMYECKOro
npouecca, CBOWCTB Cbipbsi M NPOAYKLUN

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

1) OCHOBHbIE NPUHLIUMBLI OpraHn3aLmmM XMMUYECKOro Npon3BoACTBa, CBA3aHHOMO C BoAoNoTpebneHuem;
2) OCHOBHble TEXHUYECKME CPeACTBa AJ1 UBMEPEHNSA OCHOBHLIX MapaMeTPOB TEXHONOMMYECKOro npoLecca,
CBOWCTB CbIpbsi U NPOAYKLNNK;

YmeThb:

1) opraHn3oBbIBaTb METpOSornyeckoe obecnevyeHne TEXHONOMMYECKUX NPOLIECCOB;

2) ncnonb3oBaTh TUMOBbIE METOAbLI KOHTPOJSIS KAa4eCTBa BbIMOSTHAEMON NPOAYKLNN;

BnapeTb:

1) meTogaMu NpoBEAEHNSA XMMUYECKOro aHanu3a;

2) meTogamMu METPOSIOrMYECKOM OLEHKN €ro pesynbTaTos.

MK- 18 [[OTOBHOCTb MCMONb30BaTb 3HAHNE CBOMCTB XMMNYECKUX 3
3M1EMEHTOB, COeAMHEHUA N MaTEepMarioB Ha NX OCHOBE As
pelueHus 3agay npoeccuoHansHON 4eaTeNbHOCTH

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaTb:

1) OCHOBHbIE XMUYECKME 3aKOHbI, TEPMOANHAMUYECKME CMPABOYHbIE AAHHbLIE U KONIMYECTBEHHbIE
COOTHOLLIEHMS1 HEOPraHMYECKOM 1 00LEeNn XMMUM Ang peLlleHnst Nnpod)eccrMoHanbHbIX 3aav;

2) OCHOBbI KOMNTONOHON XUMWUU TOHKOAMCMNEPCHBIX YacTul;

YMmeTb:

1) BbIOpaTb MeTOq aHanu3a Ans 3agaHHOM aHanMTUYeCcKon 3agadu;

2) NPOBECTN KAYECTBEHHbIN N KONMYECTBEHHbIN COEAMHEHUI C UCNONb30BaHNEM XUMUYECKUX U (DUUNKO-
XMMUYECKNX METOO0B aHanm3a;

Bnapetb:

1) meTogaMu NpoBeAEHNS XMMUYECKOro aHanus3a, UCcrnonb3ys 3HaHWsi CBOMCTB XMMUYECKNX SIEMEHTOB;

2) MeToAamMu perynupoBaHus NpoLLeccoB BOAONOArOTOBKM U onpefAeneHnsi TEXHONOrM4YeCcKUx nokasarenem
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Kop,
KOMMeTeHUMmn dopmynupoBka KOMMNeTeHL MM

OTan opmMmpoBaHus

npouecca.

1.5. AvcumMnnuHbl (NPaKTUKK) obpasoBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

chopMmpoBaHue KOMNeTeHLMN, yKa3aHHbIX B n.1.4:
o O6Lwas n HeopraHuyeckas xmmus (MK-18);
OpraHundeckas xumus (MNK-18);
dusmdeckast xumums (MK-18);
OnekTpoTexHuKa 1 NpoMblLLneHHas anektpoHuka (MK-1);
MaTtepuanoBeneHue B TexHonoruum nepepadotku nonnmepos (MK-18)

npodeccuoHanbHom geatenbHoctn) (MK-18)

2. COOEPXAHUE OAUCLUNIINHDbI

MpousBoACTBEHHAs NpakTyKka (MpakTuka no Nosly4eHnto NPoteCcCUOoHanbHbIX YMEHWUI U onbiTa

O6bem (4achl)
HaumeHoBaHwue v cogepxaHue 0S| .88 gt
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA g % g z 3 z %
58| %88 ©&
[¢) ®g ©®0
Y4yebHbIN Moaynb 1. [MokasaTenun kayecTBa u Krnaccudgukaums metogos 06paboTku Boabl
Tema 1. lNpegmeT gucumnnuHbl «BogonoarotoBka B XMMWMYECKOW TEXHOMOrMM»;
HasHadeHne BOAbl B XMMWYECKOW MPOMbIWMEHHOCTH; Knaccudpukaumnsa | 10
NpUPoAHLIX BOA, NoKasaTenemn kadectsa Boabl U MeTogoB e€ 06paboTKu.
Tema 2. bespeareHTHble MeToabl 06paboTkm Boabl. XKecTkocTb BoAbl. TepMuyeckoe 11
yMsIrYeHne — Ha3Ha4YeHne MeToda, ero OCHOBBI.
Tekywmn koHTpons 1 KonnokBuym 4
Y4yebHbIN Moaynb 2. lNpegouncTtka Boabl. PeareHTHasi o6paboTka Bofbl
Tema 3. PeareHTHble MeTOAbl YMArYeHUs BOAbl: M3BECTKOBaHWE, W3BECTKOBO- 11
COJ0BbIN, HATPOHHO-COA0BLIN, hocdaTHbIN MeToAbI
Tema 4. MarHe3snanoHoe obeckpeMHuBaHne BoAbl. HasHadeHne n OCHOBbI MeToAaa, 11
pacyéT HeobX0ANMOWM 03kl peareHToB
Tema 5. YganeHvne npumecen MeToaom Koarynsaumm. HasHayeHne n 0CHOBbI MeToAa,
pacyét Heobxoammowm O03bl peareHToB. CTpOeHue KomfouaHow yacTtuupl, | 14
NPUMeEHSIEMbIE KOarynsiHTbl
Tekywmn koHTponb 2 KonnokBuym 4
YyebHbIn moaynb 3. CopbUnMOHHbIE N (PUMNbTPALNMOHHBIE METOAbLI O4YMUCTKU BOAbI
Tema 6. Ounctka BOAbI OT [OUCMEPCHbIX YacTul MeTOAOM (bunbTpoBaHMs. 15
Obe3xenesnBaHne
Tema 7. CopbLMOHHAA O4MCTKa BoAbl C MCMOfb3oBaHWeEM MoHMTOB. OnpepeneHve 16
OOMEHHO EMKOCTU MOHUTA
Texkywmn koHTponb 3 KonnokBuym 4
MpomexyTo4yHasa aTrecTauusa no gucumnnuHe 3ader 8
BCEIO: | 108
3. TEMATUYECKWU NMNAH
3.1. llekunn
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 00Yy4YeHNe 3aoyHoe obyyeHune
usywaembix Tem | JOWOR o) coveorpa P coveorpa o)
1 5 2
2 5 2
3 5 2
4 5 2
5 5 4
6 5 2
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Homepa OuHoe oby4eHune OuHo-3a04HOEe 0by4yeHne 3aoyHoe oby4yeHune
N3y4aeMbIx TeM Homep Obbem Howmep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (yacsbl) cemecTpa (vacbl)
7 5 4
BCEIO: 18

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA
He npegycmoTpeHo
3.3. JlabopaTopHble 3aHATUA

OuHO-3a04HOE

M:Izgglailx HavMeHoBaHue ] OuyHoe 06y4eHne obydeHme 3ao4Hoe oby4eHne
TeMm nabopaTopHbIX 3aHATUN Homep O6vem Howmep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
BBoaHoe 3aHATUE, TEXHMKA
1 BesonacHocTu paboTbl B 5 4
naboparopum
OnpeneneHne XecTkocTu n
2 TepMuyeckoe ymardeHue 5 4
BOAbI
3 M3BecTkOBO-COO0BbIN METOA 5 5
yMsIr4eHus Boabl
4 MarHesunansHoe 5 5
obeckpeMHMBaHMe BoAbI
5 OuncTtka Boabl METOAOM 5 6
Koarynsumm
CopbumoHHoe
6 obeaxenesnBaHue Boabl 5 6
LIennono3on
MoHnTHOE ymMaryeHue Boabl 1
7 5 6
onpegenenune JOE voHuta
BCEIO: 36

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTtpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa O4yHoe 06y4eHne O1Ho-3a04Hoe 3aoyHoe oby4yeHne

y4eGHbIX dopma Y oby4yeHve y
moayneu, no

KOHTpOnA

KOTOPLIM ° po“ Homep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
npoBoAMTCA 3HaHUK cemecTpa cemecTpa cemMecTpa

KOHTPOJ1b

1,2,3 Konnoksunym 5 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIroCs

OuyHoe 06y4eHne

OuyHO-3a04HOE

3aoyHoe obyyeHve

Buabl camocTosiTensHon paboTol obyyeHune
o6yqa}ou.|,eroc;| Homep Ob6bem Homep Obbem Homep O6bem
cemecTpa (yachbl) cemecTtpa (vachbl) cemecTpa (yachbl)
YCBOEHME TeopeTn4eckoro marepmana 5 20
MoarotoBka k TabopaTopHbIM 3aHATUSAM 5 26
[MogroToBKa K 3a4eTy 5 8
BCErO: | 54

PMa

7. OBPA3OBATEJIbHbIE TEXHOJIOI A
7.1. Xapaktep1McTuKa BUAOB U UCNONb3YyeMbIX UHHOBALMOHHBLIX (POPM YyY4eOHbIX 3aHATUN
He npegycmMoTpeHbl
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7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaanunoHHaaA X 6anano-pel71T|/|Hroaa;|

8. OBECMNEYEHUE ANCLUIMIIUHDbI

8.1. YuebHaa nuTtepartypa

a) OCHoBHas y4ebHas nuTepaTypa
1. Wwsan N.H. Xumua soabl. Bogonoarotoska [ONeKkTpoHHbIN pecypc]: y4ebHoe nocobue/ LWnaH J1.H.—
OneKTPOH. TeKCToBble AaHHble.— Tomck: ToOMCKuA 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.— benropoa: 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 BOOOMNOAMOTOBKU B LIEMNMIONIO3HO-OYMaXXHOW MPOMBILLNEHHOCTN Y
TennoaHepreTuke [SNeKTPoHHbIW pecypc]: yueb.-meT. nocobue / A.A. Komnccapenkos [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.— 3OnekTpoH. TekcToBble AaHHble.— M.: BUHOM. Jlabopatopusa 3HaHuMm,
2015.— 679 c.— Pexum goctyna: http://www.iprbookshop.ru/26060.— 36C «IPRbooks»
5. BukynuHa B.b. MeTponorudeckoe obecneveHme KOHTPONS KavyecTBa BOAbl [QNEKTPOHHLINA pecypc]:
y4yebHoe 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 y4e6HO-MeTOANYECKOrO o6ecnevyeHUs A CaMOCTOATENIbHOM PaboThbl
obyyaroLmxcs No AUCLMUNIINHE
KomuccapeHkoB, A.A. OCHOBbl BOAOMOArOTOBKM B  LIEMMIONO3HO-OYMaXHOW MNPOMbILLIEHHOCTU U
TennoaHepreTuke [ONeKTpoHHbIN pecypc]: y4eb.-meT. nocobue / A.A. KomnccapeHkos [n gp.].-Cl16.,
2012.-85 c. — Pexxum poctyna: http://nizrp.narod.ru/vodopodgot.htm. - 36 BLUT3

8.3. NNepeyeHb pecypcoB UHGpOPMaLMOHHO-TENEKOMMYHUKaLMOHHOW ceTu "UHTepHeT",
Heob6XoAUMbIX AJ1If1 0CBOEHUA ANCUMNIIUHBI

1. http://lwww.akvahim.ru/

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

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

8.4. NepeyeHb NH(OPMALMOHHBLIX TEXHOJIOIMMMN, UCMOJIb3yeMbIX NMPU OCYLLEeCTBIIEHUN
obpasoBaTenLHOro npowuecca no AMCUMNIMHe, BKINOYas nepevyeHb NPOorpaMmMHOro obecneyeHus u
MH(OPMaLIMOHHbIX CNPAaBO4YHbIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
8.5. OnucaHue maTtepuanbHO-TEXHUYECKOMN Ga3bl, HEOOXOAMMON ANA OCYLUECTBEHUSA
obpa3soBaTenbHOro npouecca no AUCLMUNIINHe
1. AyauTtopus ¢ MynbTUMeOUAHBIM KOMMIIEKCOM
2. CneunanusnpoBaHHas y4ebHasa nabopaTtopus

8.6. UHble cBeaeHUA 1 (Mnu) matepuansl
KomnnekT nnakaToB, AeMOHCTPUPYOLWMX NpuMHUMN paboTbl NpubopoB, nMerowmnxca B naboparopuu;
HarmagHble MOCcOoOUS: MpUHUMMIMAanbHas CXemMa KoarynsuuMOHHOW YCTaHOBKM C  OCBETNUTENeM;
HaMopHLIN OCBETNUTENbHLIN UNLTP; H — KaTWOHHbIE (PUNBTPLI; MOHUTHBIA OUITLTP CMEeLLaHHOro
OEencTBust; MarHeamarnbHoe 00eckpeMHMBaHNE BoAbl (peakuun).
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9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO

ANCLUUNJIUHDI

Buabl yuebHbIx
3aHATUN 1
camMocTosiTeNbHas
paboTta
obyyvaromxcs

OpFaHVI3aLI,VI$| OEeATENIbHOCTU o6yqa|ou.ler009|

Jlekuun

Jlekumn obGecneumBaloT TEOpPETMYECKME OCHOBbI AMCUMNIMHBL.  Ha  nekuusix
usnaraeTcs OCHOBHOE COAEepXaHuWe Kypca, WNMCTpUpyeMoe npumepamu
OTEYECTBEHHOTO U 3apybexHoro onbiTa. OCBOEHME NEKUMOHHOIO MaTepuana
obyuvarwmmca npegnonaraeT cnegyowmne Buabl paboT:

o npopaboTka nporpammbl Kypca B COOTBETCTBMM C LENAMU M 3ajavamu,
CTPYKTYPOM U coaepkaHnem AUCUUMIUHBI;

o KOHCMEKT NeKUMN: KpaTKo, CXeMaTW4yHO, MocrefoBaTeNnibHoO uKcupoBaTb
OCHOBHbIE MOJIOXEHWS, BbIBOAbI WU (OOPMYNMPOBKW; MOMeYaTb BaXHbIE MbICIN,
BbIENATb KMHOYEBLIE CIOBA, TEPMUHBI;

o paboTta c TeopeTMyeckum martepuanomMm (KOHCMEKTUPOBAHUE MWCTOYHUKOB):
HaWTW OTBET Ha BOMNPOCHI B PEKOMEHAYEMON NNUTEPATYPE.

JTabopaTopHble
3aHATUS

JlabopaTtopHble paboTbl CNOCOGCTBYHOT pPasBUTUIO HABBLIKOB  KONMUYECTBEHHOIO
XMUMMYECKOTO aHanm3a B 06ract o6bLeKTOB OKpyXKatoLen cpedbl, B YaCTHOCTU Npwu
nuccrnegoBaHUM NpUPOAHbLIX U CTOYHbIX Bog. Ha nabopatopHbix paboTax cTyaeHTam
NPeanoXeHo Monb30BaTbCA COBPEMEHHbIM 060pyaoBaHUEM, KOTOPbIM OCHALLEHO
DOONBbLINMHCTBO COBPEMEHHbIX nabopatopuii, a Takke MeToAMKaMW, akTyanbHbIMU B
cooTBeTCcTBMM € AencTteyowmmn FOCTamu.

CnegyeT npegBaputenbHO W3y4uTb MeETOAMYECKME YKa3aHUs MO  BbIMOJSIHEHUIO
nabopaTtopHbix paboT, pacnonoxeHHbix B pasgene kadegpbl «O6wen u
HeopraHM4YecKom XumMumny» Ha cante 6nbnuotekn BLUTI http://nizrp.narod.ru./.

Xop paboTbl U 3KCMEepUMEHTasNbHbIE pPe3ynbTaTbl OMKHbI OblITb NOAPOOHO ONMUCaHbI,
NocTpoeHbl HeobxoaMMble rpadukm U Tabnumubl.

B KkoHUe kaxgoro y4ebHoro mMoayns Ansi OLEeHKU 3HaHMI NPOBOAUTCS KOJITOKBUYM,
Ha KOTOPOM CTydeHTam HeobxoAMMO NpeacTaBUTb BbINOSIHEHHbIE M OHOPMIIEHHbIE
nabopaTtopHble paboThbl, @ TaKKe OTBETUTb HA BONPOCHI.

CamocTodaTenbHasd
pabota

OanHbi BMA paboTel NpeanonaraeT pacluupeHne u 3akpenneHne 3HaHun, yMEHUN n
HaBbIKOB, YCBOEHHbIX Ha ayaAUTOPHbIX 3aHATUAX MyTeM CaMOCTOATENbHOMN
npopaboTkn y4ebHO-MeToau4ecKnx mMatepuanoB MO AUCUMMMMHE U COBCTBEHHOro
KOHCMEeKTa Mpu MNOAroTOBKe K nabopaTopHbiM paboTam, KOMIOKBUYMaM U 3aderTy.
CamocTtodaATenbHas paboTa  ydallerocss NpoOBOAUTCA  UHOUBMAYAIbHO;  MpuU
BO3HMKHOBEHUM BOMPOCOB — COBMECTHO C NpenojaBaTerieM.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

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

10.1.1. Noka3aTenu oueHUBaAHMUA KOMMNETEHLMIN Ha 3Tanax ux popmmpoBaHus

Kop, HanmeHoBaHue MpepctaesneHne
KOMMeTeHL MK - OLEHOYHOro OLEHOYHOro
MokasaTenu oLeHNBaHWSA KOMMNETEHLNIA

(aTan ocBoeHUs) cpeacTea cpeacTtea B hoHAae
dopmynupyet OCHOBHblE NPUHLMMBI

MK-1 (2) opraHusauum BogonoTpebneHus Ha Bonpocel ansg MNepeyeHb
XUMUYECKMX NPEANPUATHSX. YCTHOTO BOMPOCOB K 3a4eTy

cobecenoBaHus (30 Bonpocos)
OpueHTupyeTcs B TUMOBbIX  MeToAax MpakTnyeckoe MNpakTnieckve
KOHTpoOns KayecTBa NCXOOHOM " 3apjaHue 3apauu, 25 3apav
Prna 18.03.01 BogonoaroToBka B TEXHOMOMMU nepepaboTky Nonmmepos

CrtpaHuua 7 n3 10




Koa HanmeHoBaHune MpenctaBneHne
KOMMeTeHUMn . OLIEHOYHOro OLIEHOYHOro
MokasaTenu oLeHMBaHNS KOMNETEHLNIA

(aTan ocBoeHuUs) cpencTtea cpenctea B hoHae
NoAroToOBMNEHHOW BOAbI
MogGupaeT  MEeToAMKM  NPOBEAEHUs U
METPONOMMYECKO  OLEHKM  pe3ynbTaToB
XUMWYECKOro aHanmsa
MpuHMMaeT OOOCHOBaHHbIE peLLUeHUss Mpu

MK-18 (3) BblGOpe MeTooB KayeCTBEHHOro " Bonpocbl ans MNepeyeHb
KONUYeCTBEHHOIo aHanusa BOJHbIX YCTHOTO BOMPOCOB K 3a4eTy
006BEKTOB XMMUYECKOro NpeanpuaTus cobecenoBaHus (30 BONpocoB)

MpakTnyeckoe

Mposoant aKcnepuMeHTanbHble 3agaHue MpakTuyeckme
“CCreaoBaHWs, pauMoHarnbHO NOAXOAWNT K 3agauu, 25 3apav
WHTepnpeTaumm Nofy4YeHHbIX pe3yrnbLTaToB
[eMoHcTpupyeT  3HaHusA no  Bblbopy
METOAMKM  npoBedeHuss  06OCHOBaHHOroO
XMMUYECKOTO aHanuMsa W  perynupoBaHust
npoLeccoB BOAOMNOATOTOBKN.

10.1.2. OnucaHue WKan 1 KpUuTepueBs oLeHUBaAHUA CHPOPMUMPOBAHHOCTU KOMMNETEHLMN

KpuTepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no Kputepun oueHnBaHns cchopMMpoOBaHHOCTM KOMMETEHLIMIA
TpaguLMOHHON
LKane YcTHOe coGecep,OBaHme I'IpaKqueCKme 3agayun

3auteHo OO6yvatowmincs nokaseiBaeT | MpaBunbHO nogobpan anropuTm peLleHust
BCECTOPOHHEE U [NyboKoe 3HaHue | npegraraemon B OuneTe 3agayu, NpoBen
OCHOBHbIX METOAOB BOAOMOAIOTOBKM, | BCE  HEOOXOOUMbIE  BbIMUCIIUTENbHLIE
cBOOOJHO OPUEHTUPYETCS B OCHOBHbIX | AENCTBUS, KOPPEKTHO WHTepnpeTupoBarn
MOHATUAX, TEPMUHAX W ONpedeneHusix; | pesynbTarhbl.
MOXeT 00OCHOBaHHO mnogobpaTb CXemy
npouecca BOAOMOArOTOBKM M aHanu3a
KOHTPOMNs KayecTBa BOAbI; BbIMOMHWUMA U
odopmun Bce nabopaTopHbie paboThbl

He 3auteHo O6yvarowmncsa He nmeet gocraTovHoro | He cmor KOPPEKTHO peLwmnTb

YPOBHS 3HaHWUSA OUCLMMINWHBI, HE MOXET | NPednoXeHHylo B 6GuneTe 3agady, He
copMynMpoBaTb OCHOBHbIE MPUHLMMbLI | MOXET BOCMOMb30BATLCHA MPEeAOXEHHbIMU
opraHusaumMn  BodoOMNoOTpebnieHna  Ha | popMynamu, He B COCTOSIHUM YCTpPaHUTb
XMMUYECKOM  MpeanpuaTAW;  MNMOXO | MoMapkM  Oaxe Nod  PYKOBOACTBOM
OPUEHTMPYETCHA B OCHOBHBLIX MOHATUSAX, | NpenodaBaTens

onpedeneHnax W MeTodax KOHTPOns
KayecTBa BOAbl; AOMYCKaeT NMpu oTBeTe
Ha 3a4eTe CyLEeCTBEHHble OWNGKM U He
MOXET YCTpaHWTb WX Jdaxe noj
PYKOBOACTBOM NpenofaBaTerns.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl, Heob6xoAMMble ANA OLEeHKN 3HaHUN,
YMEeHUM’, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepusyroLlme atanbl GPOpMUpOBaHUsA

KoMMeTeHUuun

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUMU C YCTaHOBMIEHHbIMU 3TanamMmu
dopMupoBaHusa komneTeHUUN

Ne dopmynupoBKa BOMpoCcoB Ne

n/n pMynnp P TeMb

1 Knaccudurkaumsa npupoaHbIX U CTOYHBIX BOA 1

2 MokasaTenn kavyecTBa BOAbl: TexHonornyeckue, ouandeckme, XMMUYEcKue, CaHUTapHO- 1
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bakTtepuonormnyeckne. Cnocobbl Ux onpeaeneHnsi, pasMepHoOCTU

3 | OcobeHHOCTU OpraHNYeCcKMX NpuMecer NPUPOaHbLIX BOA 1

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

5 | MeTogpbl yoaneHusa npumecein n3 sogpsl (06Lme npuHUNMbI) 1

6 | 3agayu xumuyecknx metonos 06paboTkm BoAbl B pa3nuUyHbIX NPON3BOACTBAX 1

7 | BnusHne npumecen npupogHon BOAbl Ha NpoLecc HaknneobpasoBaHus 1

8 | YrnekucnoTtHoe paBHoBecue 1

9 | BnvaHue npumecen NnpMpoaHOM BOAbl Ha NpoLecc Kopposun, MetToabl 6opbbbl 1

10 | MeToAabl CHWKEHUS arpeCCUBHOCTM BOAbI U XXECTKOCTU TEPMUYECKUM METOA0M 2

11 | YMaryeHne BoAbl peareHTHbIMU MeTogamMu — U3BeCcTKoBaHMe. Pacyét gosbl M3BecTu npu 3
N3BECTKOBAHUU BOAb!

12 | N3BeCcTKOBO-COO0BLIN, HATPOHHO-COAOBLIN U (hoCdaTHbIN MEeTOAbl YMArYeHNa Boabl 3

13 | CywHocTb npouecca MarHeanansHoro o6eckpeMH1BaHus 4

14 | Pac4ét gosbl peareHTa gnsi MarHeananbHoro o6eckpeMHUBaHMUS 4

15 | MexaHnsm obecuBevMBaHUs BOAbl. YCMOBUSI paspylUeHMs1 KOJUTOMOHbIX CUCTEM — 5
koarynsaumsi. OcoBEeHHOCTU KOSMOMAHOIO COCTosAHMST BewecTBa. CTpoeHMe KOmnnouaHOMW
yacTuubl

16 | YcnoBua npoBedeHUA MpakTuyeckon koarynauuu. KoarynsHTbl, UCMNONb3yemble B 5
BogonoaroToBke. [pyMmeHeHne NOKyNsHTOB AN MHTEHCUAUKALMKN Koarynsaumm

17 | CoBmeLlleHune npoLeccos Koarynsaumm, N3BECTKOBaHWS n MarHesuanbHoro 5
obeckpeMHuBaHus. KoHTakTHas koarynsumsi, ocobeHHocTu. MNpuHumn paboTbl ocBETIMTENS

18 | TeopeTnyeckne OCHOBbI Mpouecca UIbTPOBaHUS — MNOBEPXHOCTHOE U O0O0BbLEMHOE 6
¢unbTpoBaHue. Knaccudpumkaumnsa omnbTpos

19 | KoHCTpyKUMa UNbTPOB HAaCbLIMHOrO Tuna. TexHonornvyeckMe nokasarenu paboThbl 6
HacbInHOro unbTpa. PereHepauusa HacbiNHbIXx GUNbLTPOB. HasHaveHue [peHaxHoro
YCTPOWNCTBA B puNbTpax HacbIMNHOro Tmna

20 | KoHcTpykumsa pvneTpoB HambiBHOro Tvna. OcHoBbI 06e3XenesnBaHus 6

21 | dunbTpyolimne matepuansl: TpeboBaHus, NpeabsaBngeMble K HUM U NoKa3aTenu kayectsa 6

22 | TexHonornyeckne nokasatenu paboTtbl unbTpa. dakTopbl, BNUSOLLME Ha npoLecc 6
unbTpOBaHUA

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

24 | MNMpvHuMn meTofa MoHUpoBaHus Boabl. CYLIHOCTb YMArYeHUs BOAbl MOHUTHBIM CNOCOBOM 7

25 | Knaccudgumkaumsa moHoOBMeHHbIX MaTepuanoB. MOHUTLI, NX CTpOEHWe 1 CBOWCTBA 7

26 | TexHonornyeckue nokasaTtenu MoHUTOB. dakTophkl, Brnvsawwme Ha BennduHy JOE voHuTa. 7
PereHepauusa otpaboTtaHHOro noHnta (obLimne npuHUmMnbI)

27 | Metogbl KaTMOHMpoBaHMs Boabl. Na-kaTMOHMpoBaHME, OCODEHHOCTM  Mpouecca. 7
TexHonorust  gByxcTtyneHyatoro Na-kaTtuoHupoBaHusa PereHepaums Na-KaTMOHUTHbIX
uneTpOB

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

29 | AHMOHUpPOBaHWE BOAbI, HA3Ha4YeHWe npouecca 7

30 | MNpouecc coBmecTHoro H-OH-noHnpoBaHusa — obecconveaHne 7

10.2.2. NMepeyeHb TUNOBLIX 3aAay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbIMU 3Tanamu
¢hopMmupoBaHNa KOMNEeTeHUUN

:‘/?1 YcnoBust TUNOBBLIX 3a4av (3agaY, Kencos) OtBeT

1 | Onpepenute obwyto (Wo) v rugpaTtHyo (Wepe) WENOYHOCTb, a Takke coaepxaHue o=5,95
COs?%, OH-, HCOs" (MMOnbs/AM3), ecnun U3BeCTHO, YTO Ha TUTpPOBaHME NPOOLI OO BLEMOM Wepsp=0
20 cm® ¢ nHauKaTopoM MeTunopaHx 6bino napacxogosaHo 1,19 cm3 consiHon kucnotel | [HCO3]=5,95
koHueHTpauwuen 0,1 monb/gm3. [COs%]=0

[OH]=0

2 | OnpegenuTte cogepxxaHne CO3z%, OH-, HCOs (MMonbs/am3), a Takke 06bEM pacTBopa Vo=1,24
COMNSIHOM KMCMOTbl C KoHUeHTpauuei 0,1 monb/gMe HeobGxoouMbIA ANns onpeaeneHus Vo$p=0,54
obuwen (Vo) n rmgpatHon (Vo) LLENOYHOCTM, €Crn U3BECTHO, 4YTo B npobe Bogwl | [HCO3]=0,82
06BbEMoM 20 cm® BennumnHa obLien u rmapaTHoM WENoYHOCTM cocTaenseT 6,22 n 2,70 | [COs%]=5,4
MMOJbs/AM3 COOTBETCTBEHHO. [OH]=0

3 | PaccuuTtante obuiee coneconepxaHue (Ccon, Mr/kr), cogepxarue xnopug noHoB (Cci, | Cceon=147,4
Mr/kr), )ecTkocTb obwyto (XKo), kanbumeByto (Xca) n marHueByto (Xwmg) (MMonbs/am3), Cci=75,6
ecnv 13BecTHo, 4Yto B 1 am® aHanuaupyemon Boge cogepxutca 117 mr NaCl, 5,6 mr XKo=0,51
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CaClz, 24,8 mr MgSOa. AKca=0,10
Kmg=0,41
4 | Paccuutante obuwee conecogepxaHne (Ccon, Mr/Kr), xecTkocTb obuwyto (Xo), | Ceon=110,3
kapboHaTHyt0 M HekapboHaTHY (MMOMnbs/OM3), a Takke 06wyt wénoyHocTb (Lo, Ko=0,74
MMOIbs/aMm3), ecnn M3BecTHo, YTo B 1 agmM3 aHanmaupyemon Boge cogepxutca 117 mr Ki=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 Bogpl cogepxutcsa 0,48 r LIOH pH=13

10.3. MeToauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BnageHun (HaBbIKOB U (MNIN) NPaKTU4YECKOro onbiTa AeATENbHOCTU), XapaKTepuU3yHLmnX 3Tanbl
c¢hopMmupoBaHua KOMNeTeHUUMN

10.3.1. YcnoBus gonycka obyuvarowerocs K caaye 3adyeta U nopsifok NUKBMAALMUN akaaeMuyecKkomn
3a40MKEeHHOCTHU

MonoxeHve O nNpoBeOEeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTtTecTaumm
obyuatomnxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

YCTHadA X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE nHasa

10.3.3. OcobeHHOCTM NpOoBefeHUA 3a4eTa
CTyaeHTbl, BbINOMHUBLUNE BCe TpebGoBaHUS TEKYLLEro KOHTPOMsl OTBEYaloT Ha [Ba TEOPEeTUYECKMX
BOMpoCa W pellarT OAHY MpakTMYeckylo 3agady. Bpemss Ha noarotoBky cocTtaBnsieT 30 MUHYT.
MpenoaaBaTtenb BrpaBe 3agaTb HECKOMbKO OOMOMHUTENBbHbLIX BOMPOCOB.
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