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dopma obydeHMsa o4Hasa



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenbto nsydeHus gucumnnuHel "lrmapoxummna” asnaeTtcs oopmMmmpoBaHne npeacraBfieHnn o
3aKOHOMEPHOCTSAX U3MEHEHNS XMMMUYECKOro cocTasa NpPUPOoaHbLIX BoA, B MPOCTPAHCTBE N BO
BpeMEHU, MeToAax uccneoBaHnsa aTUX 3aKOHOMEPHOCTEN

3agaum n3yyvyeHnda ancumniinHbl:

* AaTb HeobXxoaAMMble NPeACTaBNEHUS O CTPOEHUM U CTPYKTYPHbLIX 0COBEHHOCTAX BOAbI,
3aKOHOMEPHOCTSIX NPOTEKALLMX B HEW NMPOLIECCOB, UMEIOLLMX ONpeaerieHHOe 3KONormyeckoe
3HayeHue;

* cchopmmnpoBaThb 3HAHMS O NPUPOAHON BOAE Kak MHOTOKOMMOHEHTHOM PacTBOPE;

* U3y4nTb PaKkTopbl POPMUPOBAHUSA XMMUYECKOrO COCTaBa NOBEPXHOCTHbIX BOA, CyLUW, B TOM
ymcne PU3nMKo-XxMMu4eckune n bronornyeckme BHyTpY BOAOEMHbIE MPOLECCHI, U UX
B3anMoAencTBMe npy hopMMpoOBaHUN MTMAPOXNUMUYECKOTO M SKONOFMYECKOro pexuma
pasnnyYHbIX BOAHbLIX 0O BEKTOB CyLLN;

* cchopmmnpoBaTb 3HaAHMSA 06 0COBEHHOCTAX XMMUYECKOro cocTaBa M rmapoXMMU4eckoro
pexuma aTMOCHEPHbIX 0CAAKOB, PEYHbIX, 03€PHbIX, BOAOXPAHWUMULLHBIX U NOA3EMHbIX BOZ B
pasHbIX reorpaunyecknx 3oHax u nosicax;

* 03HAKOMUTb C METOAAMU XMMUYECKOTO aHanm3a NpupoAHbIX BOA, opraHu3aumen pabot npu
NpoBeAEeHNN TMOPOXMMUYECKUX NCCNEOOBAHMI Ha BOAHbIX 0ObEKTax U OCHOBHbIMU METO4aMM
0606LLeHna MaTepranos rMapoOXMMUYECKUX UCCIIEAOBaAHNI;

* NokasaTb NPaKTUYECKY BO3MOXHOCTb COBMECTHOIO U3YYEHUsi TMAPONOTNYECKHX,
rMAPOXMMUYECKNX 1 TOPOBMONOrMYecknx NpoLLeccoB B BOAHbIX OObeKTax ANns uenem
paLMOHanbHOro NCMONb30BaHNSI U OXPaHbl BOAHbIX PECYPCOB.

1.2. Mecto aucuunnuHel (Moaynsi) B cTtpykrtype Ol

Oucuunnuia 61.B.[0B.03.1 "Tugpoxummusa" sBnaeTcst AUCLMNITMHOW MO BbIOOPY B BapuaTMBHOM
yacTtu

1.3. O6bemM ancumnnuHbl (Moaynsa) ¢ ykazaHueM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoM paboThbl

Obwaga TpyaAoeMKOCTb ANCUUMNNHBI (MOAYNs) cocTaBnseT 4 3a4eTHbIX(blie) eauHnL(bl), 144
4Yacos.

OuHas copma



PacnpefgeneHue no cemectpam

Buabl 3aHATUI 5 Bcero yacos
cemecTp

OO0was TpyaoeMKoCTb 144
AyOuTOpHLIE 3aHATUS, B 79 79
T.u.
nekuyunoHHble (1K) 18 18
npakTnyeckue 0 0
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 36 36
CamocTosTenbHas
paboTa ctygeHToB (CPC) 54 54
dopma NpoMexxyToYHOM Sk3amen 36

arTectauum B cemMmecTpe

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

Mpouecc n3yyYeHnss AUCLMNIMHBI HanpaBneH Ha hOpMUPOBaHME CrieayoLLMX KOMNETEHLUNIA:

NHpekc

CopeprkaHne komneTeHUuMn
KoMneTeHUumn

BnageHne 6a30BbIMU 3HAHUAMKN pyHOAMEHTaNbHbLIX pa3nenoB OU3nKu,
OrlK-2 XUMUK, bronornm B 06 beme, He0OXoaUMOM 1151 OCBOEHUST PUBNYECKMX,
XUMUYECKNX 1 BMOMOrMYECcKMX OCHOB B M’MAPOMETEOPONOrnn

CMOCOOHOCTb MOHUMATb, U3naratb ¥ KpUTUYECKN aHanM3nMpoBaTb 6a30ByHo
WMHpopMaLMIo B rmapoMETE0oPOoIorMm Npu cocTaBneHnn pasaenoB Hay4Ho-
MK-2 TEXHUYECKMX OTHETOB, NMOACHUTENbHbIX 3aMMUCOK, NPK NOAroToBke 0630p0B,
aHHOoTauuMKn, cocTaBneHnn pedepartoB u Gubnunorpadum no Tematmke
NPOBOAMMBbIX NCCNeaoBaHUM

MNMnaHupyemble pesynbTaThl 06y4eHUs No AUCUMNAMHE ANs nocneoBaTenbHOro JOCTUXKEHUS
YPOBHEN CHOPMNPOBAHHOCTN KOMMETEHLNI

PesynbtaT 06yyeHus




PesynbtaT 06y4eHus

Moporosblii:

1) MpUCYTCTBYIOT HEKOTOPbLIE 3HAHWSI O CTPOEHMM U CTPYKTYPHBIX OCOOEHHOCTSX
BOAbl, 3aKOHOMEPHOCTAX NPOTEKAIOLLMX B HEW NPOLECCOB, MMEKLLNX
onpegeneHHoe 3KOMNormyeckoe 3HavyeHune

2) MpncyTCTBYIOT HEKOTOPbIE 3HAHMSI O NPUPOAHON BOAE KaK
MHOrOKOMMOHEHTHOM pacTBope

3) 3HaeT NuLLb HEKOTOpPbIE PyHAAMeEHTasNbHbIe pa3aensl PU3nKN, XMMnn,
Buonorun B o6beme, He0O6XOAMMOM AN OCBOEHUS (OUNYECKNX, XUMUYECKNX U
B1onornyecknux OCHOB B rMAPOMETEOPONOrnn

4) 3HaeT NULLIb HEKOTOPbIE OCHOBHbIE TWNbI 6a30BO MHOpMaLK B
rmapoMeTeoponornm Npu CocTaBnNeHNN pasaerioB HayYHO-TEXHUYECKMX OTYETOB,
NOSICHUTENbHbIX 3aN1COK, NPY NoAroToBke 0630poB, aHHOTALMI, COCTaBNeHNA
pedepaToB 1 Gubnuorpadumn No TemaTuke NPOBOAMMbBIX MCCNEeOBaHUN

CTangapTHbIN:

1) CchopmmupoBaHa cuctema 3HaHuI o bakTopax oOPMUPOBAHUSA XMMNYECKOTO
cocTaBa NOBEPXHOCTHbIX BOA, CyLUU

2) CchopmumpoBaHa cuctema 3HaHUn 0 PUINKO-XUMUYECKMX U BMONOrMYECKUX
BHYTPM BOOOEMHbIX NpoLeccax

3) nokasblBaeT NOSHble, HO HEAOCTATOYHO rNYyOGOKNE U CUCTEMHLIE 3HAHUS,
oxBaTblBatoLMe pyHOaMeHTanbHble pasaenbl PU3NKK, XMmMuun, Guonorum B
obbemMe, HeoOXoaMMOM 5151 OCBOEHUST PUINYECKUX, XUMNYECKUX U
BGuonormyecknx OCHOB B rMapOMeETEopONorum

4)nokasblBaeT NOSHble, HO HEAOCTATOYHO rNyOOKNE N CUCTEMHbBIE 3HAHUS,
OXBaTblBatoLLMe OCHOBHbIE TUMbl 6a30BoOM MHOPMaLUK B TMOPOMETEOPONONN
npu COCTaBMEHNN Pa3fenioB HayYHO-TEXHUYECKUX OTYETOB, NMOSICHUTENbHbIX
3HaTb 3anucokK, Npu NoaroToBke 0030pOB, aHHOTALWI, cocTaBneHun pedepaTos u
oubnunorpadmm no TemaTmke NPOBOAUMbLIX UCCREeA0BaHUM

OTanoHHbIN:

1) Ha BbicokoM ypoBHe cchopMMpOBaHa cucTema 3HaHun 0 opMmnpoBaHum
rMOPOXNUMUYECKOTO N IKOMOMMYECKOro peXxrnma pasnuyHbIX BOAHbIX 00 bEKTOB
CYyLUM, OCOBEHHOCTSIX XMMUYECKOTO COCTaBa U rMApPOXUMNYECKOTO pPEXMMA
aTMOCEPHBLIX 0CaAKOB, PEYHLIX, 03EPHbIX, BOAOXPAHMUITULLHBLIX Y NOA3EMHbIX BOA,
B pas3HbIX reorpaumyecknx 3oHax u noscax

2) nokasblBa€eT NOMHbIe, rMyOOKNe U CUCTEMHbIE 3HAHUSA, OXBaTbIBaloLLME
dyHOaMeHTanbHble pa3gensl M3nk1, Xumnm, bruonornn B oobeme,
HeobXoANMOM 1151 OCBOEHUS (PU3NYECKMX, XUMUYECKNX 1 BUONOrMYecKkMx OCHOB
B rMApOMETEOopOnormm

3) nokasblBaeT NOmHble, rMyBoKNe U CUCTEMHbIE 3HAHUA, OXBaTbIBaloLLME
OCHOBHbIE TUMbl 6a30BoOM NHGOPMaLUN B rTMapPOMETEOPONIOrMKN NPU COCTaBNEHNN
pas3genoB Hay4YHO-TEXHUYECKNX OTYETOB, NMOSICHUTESbHBIX 3anMCOK, Npu
noaroToBke 0630pOB, aHHOTALNIN, CoCcTaBneHun pedepaTtos 1 Gubnmorpacumn no
TeMaTuke NPoBOAMMbIX UCCNeaoBaHUN




PesynbtaT 06y4eHus

YmeTb

Moporosbli:

1)Ha Ha4yanbHOM ypoBHE CaMOCTOATENBHO UCMOMNBb30BaTb AOMONTHUTENBHYHO
nuTepaTypy no aUCuUnnInHe

2)Ha Ha4anbHOM YpOBHE MOMHO U NOTMYHO M3naraTb OCBOEHHbLIN y4eOHbIN
mMaTepwvan

3)HeyBepeHHO MOXeET Ncnonb3oBaTh PyHAAMEHTaNbHbIE pa3gernbl Puaunku,
XUMUK, OMOMOrMn B LIENSAX OCBOEHUS (PU3NYECKUX, XMMUYECKNX 1 BMOMOrMYecKmx
OCHOB B r’mapomeTeoposiorum

4) HeyBepPEeHHO MOXET NOHMMAaTb, U3naraTb U KPUTUYECKM aHaANU3NPOBaTb
©asoByto MHGOPMaLMIO B rTmapoMeTEOPOSIorMn Npu COCTaBneHn pa3genos
Hay4YHO-TEXHUYECKMUX OTYETOB, MOSICHUTENBHbIX 3aMMCOK, MPU NOATrOTOBKE
00630poB, aHHOTaUM, cOCTaBneHnn pedepartoB 1 bubnmnorpadum No TemaTmke
NPOBOAUMbIX UCCNEeAOBaHNIA

CTaHpapTHbIN:

1) Ha cpegHem ypoBHe BbINOMHATL NpakTU4eckue 3agaHus no
rMOPOXMMUYECKOMY NPAKTUKYMy

2) Ha cpegHem ypoBHe aHanmM3npoBaTb pe3yfibTaThl BbINOMIHEHHbBIX OLEHOK 1
pac4eToB

3) He Bceraa caMmocToATENBHO MOXET MCNOMb30BaTh PyHAAMEHTaNbHLIE
pasgenbl U3nku, Xummmn, GUonormm B LENsSx 0CBOEHUA PUINYECKNX, XUMUYECKMX
1 BUONOrMYECKNX OCHOB B TMAPOMETEOPOSIOrN

4) He BCerga caMoCTOATENbHO MOXET MOHUMaTb, U3naratb ¥ KPUTUYECKU
aHanusnpoBaTtb 6a30BY0 MHPOPMALMIO B TMAPOMETEOPONOrMM Npmu CocTaBneHnun
pasgenoB Hay4YHO-TEXHUYECKNX OTYETOB, NMOSICHUTESNbHbIX 3anUCOK, Npu
noaroToBke 0030pOB, aHHOTALWI, COCTaBneHMn pedepaToB 1 Gubnmorpadun no
TeMaTuke NPoBOAMMbIX UCCNeaoBaHUN

OTarnoHHbIN:

1) Ha BbICOKOM YpOBHE MCMOSb30BaTb OCHOBHbIE rMAporormyeckme,
rMapoXnuMmn4eckne n BOOOXO03ANCTBEHHbIE CIPaBOYHbIE MaTepuansl

2) Ha BbicOKOM ypoBHe onpeaensiTb OCHOBHbIE KOMMOHEHTbI XMMUYECKOro
cocTaBa BOAbI M BbINOMHATb IMAPOXMMUYECKME PacHeToB

3) CamocToATeNnbLHO MOXET UCMOMb30BaTh yHAAMEHTarbHbIe pasaensl (usmnkuy,
XUMUK, BUONOrUK B LIENSAX OCBOEHUS PUUYECKUX, XMMUYECKUX U BUONOrNYeCcKnX
OCHOB B rmapomeTeoponoruu

4) caMOCTOATENbHO MOXET MOHUMAaTh, U3naratb Y KPUTUYECKN aHaNM3npoBaTb
6a30Byt0 MHOPMaLMIO B TMAPOMETEOPOSONY NPU COCTaBMEHNW pa3aernos
Hay4YHO-TEXHUYECKNX OTYETOB, NMOSAICHUTENbHbIX 3anN1COK, MPU NOATOTOBKE
0030poB, aHHOTaUMI, cocTaBneHun pedepaTtos 1 Gubnmorpadumn No TemaTuke
NpOBOAUMbIX UCCMEAOBaHU




PesynbtaT 06y4eHus

Bnapgetb

Moporosbli:

1) Ha Ha4YanbHOM ypOBHE BNageTb METO4AMU COBMECTHOIO U3y4eHUs
rMOpPONoOrMyYecKnx, rMapPOXMMUYECKNX N TMAPOBNONOrMYECKNX NPOLIECCOB B
BOAHbIX 0ObeKTax Ans uenemn paumoHanbHOro NCnonb30BaHNS U OXpaHbl BOAHbIX
pecypcoB

2) 3aTpyaHSAETCH Nonb30BaThCs CNOCOOHOCTHIO NMOHMMATb, U3naraTb U1
KpUTUYECKM aHann3npoBaTb 6a30BY0 MHpOPMAaLIMIO B TMAPOMETEOPONIOrMM Npwm
COCTaBIEeHNM pa3aernoB Hay4YHO-TEXHUYECKUX OTYETOB, NOSICHUTENbHbIX 3aMUCOK,
npu NoAroToBke 0630poB, aHHOTaLMI, COCTaBNeHUN pechepaTos u
obmbnvorpacdumm Nno TemaTuke NPOBOANMBIX UCCNES0BaHUN

3) 3aTpyaHsaeTcAa nNonb3oBaThCst 6a30BbIMU 3HAHUAMU hyHOAMEHTANbHBIX
pa3genoB U3nKK, XUMUKU, GUONOrMKn B LENSX OCBOEHUS (HN3NYECKNX,
XMMUYECKUX N BMONOrMYecknx OCHOB B rmapoMeTeoposiormm

CTaHpapTHbIN:

1) Ha Nnpuemnemom ypoBHe BnageTb Metogamm o606LLeHna maTepunanos
rMapOXMMNYECKNX NCcnegoBaHni

2) BEMOHCTPUPYET YBEPEHHOE BrafeHMe CNoCcoOHOCTLIO MOHMMATb, U3naraTb U1
KpUTUYECKM aHanm3npoBaTb 6a30BY0 MHOPMaLNIO B TMAPOMETE0OPOSIOrM Npu
COCTaBMNEeHUN pasgenioB Hay4HO-TEXHUYECKMX OTYETOB, MOSICHUTENBHbIX 3aNUCOK,
npu NnoaroToBke 0630poB, aHHOTaLMIA, COCTaBNEHUN pedepaToB 1
oubnunorpadun no TemaTnke NPOBOANMbIX UCCIeaoBaHUM

3) OeEMOHCTpUpYeET yBepeHHOe BnageHne 6a3oBbiMn 3HAHUSIMN
dyHAaMeHTanbHbIX pasgenos PuU3nKM, XmMumn, 61MoNorMm B LLENsIX OCBOEHNS
PUINYECKNX, XUMUYECKNX N BUOITOrMYECKNX OCHOB B rTapoOMeTeoporiormm

OTanoHHbIN:

1) yBEpPEHHO BrNageTb METOAAMU XUMNYECKOrO aHanu3a npupoaHbix Bog,
opraHvsauuen pabdoT nNpy NPOBEAEHUN TMAPOXUMNYECKNX UCCIEA0BaHNI Ha
BOAHbIX OOBbEKTax

2) BeMOoHCTpupyeT cBobogHOE BriageHne CNOoCOBHOCTLIO MOHNMAaTb, n3naratb 1
KpUTUYECKM aHann3npoBaTb 6a30By MHpOPMAaLMIO B TMAPOMETEOPONornm npum
COCTaBIEHNN Pa3nenoB HayYHO-TEXHUYECKUX OTYETOB, NOACHUTENbHBLIX 3aMNMNCOK,
npu NoarotoBke 0630poB, aHHOTaLMI, COCTaBNeHUN pedepaTos u
Gubnuorpacdun no TeMaTnke NPOBOAUMbIX UCCIEA0BaHUN

3) aemoHcTpupyeT cBoboaHoOe BnageHne 6a3oBbiMM 3HAHWUSIMM
byHOAMEHTanNbHbIX pasaenoB U3MKn, XMMumn, GONorMmn B LIENSIX OCBOEHNS
hU3NYECKNX, XMMUYECKUX N BMONOrMYeCcKUX OCHOB B rmapoMeTeoposriornm

3. CoagepxaHue AUCLUMUNIIUHDI

3.1. Pasgenbl aucumnnnHbl U BUAbl 3aHATUNA

OuHas popma




AyaunTopHble

Moaynb p';:x:ﬁa HaunmeHoBaHue pasgena nggg 3aHATUSA CPC
JIK |N3(C3)| NP
1 y BeegeHue B ruapoxmmmio, NpeameT u 12 > 4| 6
00BEKT rMAPOXMMUN
2 O6Lwas xapakrepucTuka rugpocdepsi. 12 2 4 |1 6
2 3 Xnmus peyHbiX Bod, MOpPEN, OKeaHoB, 03ep 12 2 4 | 6
4 OCHOBHbI€ ’MOPOXNUMUYECKNE NOoKasaTenu 12 > 4| 6
KayecTBa BOL.
Ponb pH, kucnopoaa, XMK B XuMuko-
3 5 OMonornM4eckom CoCcTosIHUN BOOHbIX 12 2 4 6
00BbEeKTOB
MpeBpalleHus cepsbl. MNpouecchl
6 12 2 41 6
HUTPUUKaLMM B BOOHbIX 00bEKTax
CoBpeMeHHble MeToabl onpeaeneHus
4 7 KadecTBa NpUPOAHbLIX BOA, 12 2 4 | 6
Knaccudumkaums.
8 Buabl 3arpa3HeHun. 12 2 4 6
5 9 MHpekc 3arpa3HeHHOCTH BOA, 12 2 4 6
UTtoro 108 | 18 0 36 | 54

3.2. lleKuMoHHbIe 3aHATUA

Ou4Hasna hopma




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

BeegeHune. O0uMe 1 aHoOMarnbHble CBOMCTBA BOAbl. XUMUSI NPUPOOHbBIX
BoA. Llenu n 3agaun kypca. XMMnyeckoe CTpOEeHUE MONEKYIbl BOAb.
O6paszoBaHne BOOOPOLHOM CBSA3M

O6Lwas xapakrepuctuka rugpocdepbl. Ponb atMocdepHbIX 0CafKoB,
NOYBEHHOrO NOKPOBA, MMHEPArIoB NUTOCHEPDI, PACTUTENBHOCTY,
Knumarta Ha rmapoOXMMUYECKUn COCTaB NPUPOAHBIX BOA.

Xumusa peydHbixX BOA, MOpen, okeaHoB, 03ep. 'napornoro-
rMOPOXMMUYECKNA PEXNM PeK, 03ep N BOAOXPAHUNULL, OCHOBHbIE
pernoHanbHble 0COBEHHOCTN XMMUYECKOro CoCTaBa U rMApPOXMMMYECKOTO
pexunma Bof aTMOCHEepPHbIX 0CaKoB, MECTHOIO M PEYHOro CToka, 03ep u
BOAOXPaHUIuLL, NOA3EMHbIX BOA

OcHoBHble rmapoxmMmnyeckmne nokasatesrim Ka4ecrtsa Boa.
OpraHonenqueCKme nokasaTternn, NOHbI LWeJo4YHbIX MeTasifioB

Ponb pH, kncnopopaa, XK B XMMNKO-B1MONOrM4eckoM COCTOSIHUN BOAHBLIX
obbekToB. BINK — nokasatenb GUOXMMUYECKOrO COCTOSIHUS BOAHOIO
obbekTa.

MpeBpaleHuns cepol. Mpouecchbl HUTpUdUKALUMM B BOAHbIX 0ObekTax.
BnvsHue HedbTenpoaykToB, CINAB 1 HeoOpraHM4YeCKNMX KOMNOHEHTOB Ha
COCTOSIHME BOAHbIX OOBHEKTOB

CoBpeMeHHble MeToabl onpefeneHns kKayectTsa NpUpoaHbIX Bo,
knaccudukaums. Knaccmudumkaumsa npupoaHbIx BoA No reHesucy, no
MUHepanusaumn. MNpusHakn, NoNoXKeHHbIe B OCHOBY Krnaccudukauum
npupogHbix Bog no O.A. AnekuHy

Buabl 3arpsasHeHuin. dusndeckoe 3arpsasHeHne. Xmmmyeckoe
3arpsisHeHne. Bugbl Kputepmes oLeHMBaHUSA KayecTBa BOAb!
Buonornyeckoe 3arpsisHeHue

NHaekc 3arpsasHeHHOCTU BoA. VIHTerpanbHas oueHka kayecTBa
MOBEPXHOCTHBIX BOA, MO KOMMMeKCy 3arpsisHstowmx sewects (YKN3B).
Knaccudukaumsa creneHmn 3arpasHeHHOCTU BOAHbIX OO bEKTOB MO cUcTEME
canpobHocTu..




3.3. MpakTnyeckne (ceMnHapckKme) 3aHATUSA

3.4. NabopaTopHble 3aHATUSA

Ou4Hasna chopma

Homep .
Moaynb CogaepxaHue nabopaTopHbIX 3aHATUN
pasgena
CocTaeneHue nporpammMbl 0TOopa Npob BoAbl U aHANUTUYECKOro
1 KOHTPONSA Mo rmagpoxnmuyeckum nokasatensam. OueHka kayecTBa BoAbl
OnpepeneHne npo3payHocTy Npob Boabl No wpudty CHenneHa
1
> MoTeHunomeTpuyecknii MeToq onpeaeneHns akTUBHOM peakumm cpeqbl
(PH)
3 CyLWHOCTb 1 0COBEHHOCTU TUTPUMETPUHECKOIO METOAa onpeaeneHus
kayecTBa Boj. PacyeTbl B TUTPUMETPUYECKOM MeToE.
2
4 TuTpumeTpuyeckuin MeTos onpeaeneHnst XXecTKoCTN BoAbl. YMArdyeHue
BOAbI.
5 ApreHToMeTpuyeckoe onpeaeneHne MaccoBon KOHUEHTpauumn xnopnaos
B Npobax BoAbl.
3
CyLWHOCTb 1 0COBEHHOCTM ONTUYECKNX METOAOB ONpeaeneHms
6 nokasarteneun kayectsa Bofbl. DoToMeTpU4eckue MeTodbl onpegeneHus.
YpaBHeHue JlambepTta— byrepa— bepa.
7 doTO3INEKTPOKONOPUMETPUYECKOE ONpeaeneHne cogepXxaHns MOHOB
aMMOHUS.
4
8 KoarynvpoBaHue n onokynsuma npymecen Boabl
5 9 OnpepneneHne cogepxaHus MOHOB hocdaToB ONTUYECKMM METOAOM.

3.5. OpraHu3aums camoCToATeNIbHOW paboThbl

Ou4Hasna chopma




Buabl

Homep CopepxxaHme matepuana BbIHOCMMOro Ha .
Mogaynb CaMOCTOATEITbHON
pasgena CaMOCTOSTENbHOE U3yYeHne
paboTbl
PaboTta c
1 1 Cmpponoro-ruapoxXMMmnYecknin peXxmnm pek, o3ep 1 3MEKTPOHHbLIMM
BOOOXPaHUMNLL obpasoBaTenbHbIMA
pecypcamu
OcHoOBHbIE permoHasbHble 0COBEHHOCTH
XMUMMYECKOro cocTaBa U rmapoXMMn4ecKoro MNoaroToBkKa K
1 2 pexxumMa Bof aTMocepHbIX 0CaZkoB, MECTHOIO U KOHTPONbHOM
PEYHOro CToKa, 03ep U BOAOXPaHUNNLL, paboTe
NoA3EeMHbIX BO/,
Pabota c
2 3 OCHOBHbIE TMOPOXNMUYECKNE NOKa3aTenm 3MEKTPOHHbLIMM
kayecTBa BO[. obpasoBaTenbHbIMU
pecypcamu
MNogroToBKka K
OpraHonenTtunyeckne nokasaTenu, NOHbI LENOYHbIX N
2 4 KOHTPOJSIbHOM
MeTannos.
paboTte
PaboTta c
3 5 Ponb pH, kucnopoga, XK B xumuko- 3NEKTPOHHbIMMU
Om1onorM4yeckomMm CoCTOSAHUU BOOHbIX OObEKTOB obpasoBaTenbHbIMA
pecypcamu
lNoaroToBka K
3 6 MpeBpaLeHus cepbl B BOAHbLIX OO bEKTaX. KOHTPONbHOM
paboTe
PaboTta c
3MEKTPOHHbIMU
4 7 Mpouecchl HUTpUdUKaLMM B BOAHbIX OO beKTax. P
obpasoBaTenbHbIMU
pecypcamu
PaboTta c
BnnaHue HedpTenpoaykToB, CIMAB u
3NEKTPOHHbLIMMU
4 8 HeopraHM4eCckMx KOMMNOHEHTOB Ha COCTOSAHWE
obpasoBaTenbHbIMU
BOJHbIX OOBHEKTOB
pecypcamu
PaboTta c
5 9 CoBpeMeHHble MeTOAbI ONpeaeneHns KavecTea 3NEKTPOHHbLIMMU

NpUpoaHbIX BOA, KNnaccudmkaums.

obpasoBaTenbHbIMU
pecypcamu

4. WHTepakTnBHble hopMbl 0O6pa3oBaTesNibHbIX TEXHONOMNM
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Homep | Bug y4ebHbIx KonuyectBo
Mogaynb o O6pasoBaTernbHble TEXHONOMMN
pasgena 3aHATUN yacos

1 1 Jlekyusa MpobnemHas nekums 2

> 3 JTaBopaTtopHas | TexHonormm y4ebHo-uccnenoBaTenbCKon >
paboTa [eATenbHOCTH

3 5 laGoparopHas MHopMaLUNOHHbBIE TEXHONOMMN 2
paboTa

4 7 Nekyusa Jlekums-Bnsyanusaums 2

5 9 Jlekuus KoHdepeHuus 2

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTpPons n
NPOMeXYyTOYHOM aTTecTauMm oby4yaloWmxca nNo gucumnninHe (moaynio)

DoHA OLIEHOYHbIX CPeacTB

6. YyebHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNINUHDI
6.1. OcHoBHasa nuTepaTypa
6.1.1. MNevyaTHble UsgaHus

1. KoxuHoB, BanepuaH ®egoposBuy. Ounctka NUTbEBOW M TeXHUYECKOW BoAbl. [pumepbl n
pac4eThbl : y4eb. nocodbue / KoxuHoB Banepuan degoposud. - 4-e usg., penpuHTHoe. - Mockea
: BacteT, 2008. - 304 c. : vn. - ISBN 978-5-903178-09-4 : 560-01.

2. HapenseBa, HuHa HwukonaeBHa. Xumuss un mukpobuonorms Boabl : y4eb. nocobue /
Hapensesa HuHa HukonaesHa. - Yuta : YntlyY, 2011. - 152 c. - ISBN 978-5-9293-0598-6 :
104-00.

3. YUepenaHoBa, TaTbsiHa BacunbeBHa. YnydlleHne kadecTBa BoAbl U OUMCTKA CTOYHbIX BOA :
y4eb. nocobue. Y. 1 : YnyyuweHne kayectBa Boabl / YepenaHoBa TaTbsiHaBacunbesHa. - Yuta :
Yutly, 2005. - 79 c. - 43-10.

4. YepenaHoBa, TaTtbsiHa BacunbeBHa. YnydlleHne kayectsa BOAbl U OUUCTKA CTOYHbLIX BOA =
yueb. nocobue. Y. 2 / YepenaHoBa TaTbsiHa BacunbeBHa, VMBaHoBa lanuHa [eopruesHa,
3blkoBa EBreHnsa XammaynosHa. - Yuta : YutlyY, 2009. - 138 c. : un. - ISBN 978-5-9293-0462-0
1 6/u.

5. XaTtbkoBa, A.H. KayecTBeHHbIN xumMmndeckmin aHanua : y4eb. nocobue / A. H. XaTtbkoBa, H. H.
BypHawosa. - Yuta : 3a6l'Y, 2015. - 175 c. : un. - ISBN 978-5-9293-1353-0 : 170-00.

6.1.2. UspaHuns us 36C

1. HukntnHa, HuHa [eoprveBHa. AHanuTuyeckas XvMUA U OUINKO-XUMUYECKNE METOab!
aHanuaa : Y4ebHuk u npaktnkym / HukntnHa HuHa leopruesHa; HukntnHa H.I. - oTB. pea. - 4-e
nsg. - M. : Uspatenbctso Opawt, 2017. - 394. - (bakanasp. Akagemudeckum kypc). - ISBN 978-
5-534-00427-4 : 149.06. http://www.biblio-online.ru/book/535AD001-D1FA-47A8-B1EA-
FBC6627EAF21

6.2. [lononHuTenbHaa nuTepaTypa
6.2.1. MNeyvyaTHble U3gaHusa
1. llebyxos, B.U. dusnko-xummnyeckne metoabl nccrnegosanms : ydebHuk / B. U. Jlebyxos, A. W.

Okapa, J1. 1. MaentoyeHkoBa; nog ped. A.N. Okapa. - CaHkT-lNetepbypr : JlaHb, 2012. - 480 c. :
un. - (YuebHukun gnsa By3oB. CneuunansHasa nutepatypa). - ISBN 978-5-8114-1320-1 : 1011-12.
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6.2.2. U3paHua u3 36C

1. TlogkopbitoB, AHatonuin  JleoHmgoBud. AHanutmyeckass  xumus.  OKUCTIUTENbHO-
BOCCTaHOBUTENbHOE TUTpoBaHue : YuebHoe nocobue / MNogkopbiToB AHaTtonui JleoHnaoBuy;
MogkopbitoB AJl., HeygaunHa J1.K., WtuH C.A. - M. : UsgaTtenbcteo HOpawt, 2017. - 60. -
(YHuBepcuteTbl Poccun). - ISBN 978-5-9916-9944-0 : 15.56.
http://www.biblio-online.ru/book/1DBE7179-E7D7-412C-922C-840DB6B32463

6.3. ba3bl AaHHbIX, MHq)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIEe CUCTEeMbI

HaunoHanbHas anekTpoHHas 6ubnunoTteka https:// www.xn--90ax2c.xn--p1ai/
Poccunckas HaunoHaneHasa 6ubnunoteka http://www.nlr.ru/

MpesungeHTckaa oubnuoteka um. b.H. EnbunHa https://www.prlib.ru/
bubnunoteka Poccuinckon Akagemum Hayk http://www.rasl.ru/

OnekTpoHHast bubnunoteka yvyebHukos http:// www.studentam.net/

7. NMepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuwiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunanbHOrO Ha3HaYeHUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHue AUCUUNIINHbBI

672010, r. YuTa, yn. Amypckas, 15 aya. 05-507.

YyebHaa ayautopus OnNs NpOBeAEHUst MPaKTUYECKUX WM NEKUMOHHbIX 3aHSATUN, rPynmnoBbIX U
WHOMBMAYAlbHbIX KOHCYNbTALUNA, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOW aTTecTaums u ap.
Hocka — menoBas. Pabodee mecTo npenogaBaTend. Y4YeHM4Yeckne CcTonbl. YYeHudeckue
cTynbs. HactoneHas kadeapa.

MynbTumeauniiHoe obopyaoBaHue: HOYTOYK, MPOEKTOp, 3KPaH.

672010, r. Yuta, yn. Amypckas, 15 aya. 05-304.

KomnbloTepHbIn knacc. YuebHas ayantopus ansa nNpoBefeHUst 3aHATUA CeMUHAPCKOro Tuna,
rpynnoBbIX W WHAMBUAOYaAIbHbIX KOHCYMbTaLMW, TeKylWero KOHTPOMs, MpPOMEXYTOYHOM
aTTecTaumm u camocTosTenbHON paboThl.

[ocka mapkepHas. YueHudeckne cTosbl. YuyeHunyeckue cTynbs. KOMnbloTepHLIE CTOSMbI.

MK-13 wr.

Ooctyn k cetm WHTepHeT u obecnevyeHne [OCTyNa B 3NEKTPOHHYH WHAOPMALMOHHO-
obpasoBaTenbHyo cpeay opraHusauum.

9. MeToaun4yeckue peKkomMmeHaaunn no opraHn3aunm ndyvyeHmna guCcumniinHbl

OCHOBHbLIM UCTOYHUKOM TEOPETMYECKOrO MaTepuana BbICTYNalT NeKUUn, NoceLeHne KOTOpbIX
aBngeTcs  ob6si3aTenbHOM  COCTaBMAWLWEN  YCMEWHOro YCBOEHUS  AMCUMMNMHBL.  [Ons
3(p(heKTUBHOrO OCBOEHUS MaTepuana AUCLUMMIMHbI HEeO0OXOOUMbIM SBMSIETCA BbINOSTHEHUE
cneyowmx TpeboBaHui:

- obsi3aTenbHOe nocelleHne BCEX NEKUMOHHBLIX M MPaKkTUYECKNX 3aHATUK, CNocobCTBYyloLLEe
CUCTEMHOMY OBNaAEHUI0 MaTepuarnom Kypca;

- BCE BOMPOCHI COOTBETCTBYHOLUX Pa3fernioB U TeM Mo ANCUUNINHE HEOOXOAMMO (hMKCMPOBaTb
(Ha ntobbIX HoCUTENSX NHpopMmauun);

- 00si3aTenbHOEe BbLINOMHEHNE AOMALUHUX 3adaHuA SBNSAETCA BaHenwunm TpeboBaHMEM U
ycrnoBsmeM hopMnpoBaHUs LIENIOCTHOIO M CUCTEMHOIO 3HaHMs NO ANCLUUMNINHE;

- 06513aTENBHOCTb NIMYHOW aKTUBHOCTU KaXXAOro CTyAEHTA Ha BCEX 3aHATMAX NO UCLUMNIINHE;

- B CIyyasiX HEsICHOCTU KaKuMx-NMMOO BOMPOCOB, OOCYXAaeMbiXx Ha 3aHATUSIX, Heobxooumo
3agaTb COOTBETCTBYHLLME BOMNPOCHI NpenogaBaTento, a He OCTaBnsATb UX HEMOHATLIMU;

- B CNny4asax MpOMyCcKOB 3aHATUN MO YBaXWUTESbHbIM NPUYMHaM CTyAEeHTaM NnpeaocTaBnseTcs
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npaBo NOAroTOBKM W NpeAcTaBreHnsa 3agaHum U OTBETOB Ha BOMNPOCHI M3y4YEHHOro maTepuana,
C pacyeTOM Ha MOMOLLb NpenogaBaTens B €ro yCBOEHWUN;

- B CNy4Yasix MponyckoB 06e3 yBaXXUTENbHON NPUYMHBI CTYAEHT 0053aH CaMOCTOSATENbHO U3Y4YnTh
COOTBETCTBYHLUUA MaTepumarn,

- HeOOXOOUMbIM YCITOBMEM ABMSIETCA CaMOCTOATENbHOCTb U MHUUMATUBHOCTbL CTYAEHTOB Mpu
KOHTpone Habopa ©annoB No AMCUMUMNNUHE ANS YCMNELHOro MNPOXOXAEHUST MPOMEXYTOYHOWM
atTecTaumn.

CamocTtosiTensHas paboTta cTyaeHTOB npegnonaraet:

- caMoCToATeNbHbIA MOUCK, 0b6paboTKy (aHanu3, cuHTe3, 0b6obLueHne 1 cucTemMaTU3aumio),
aganTtaumio HeobxogMMon No ANCUUNIIMHE MHdopMaLUmnK;

- BbINOJSIHEHWE 3aaHWIA ANA CaMOCTOSATENbHON paboThl;

- M3y4YeHMEe W YCBOEHWE TEeOpeTMYEeCcKOro Mmarepuana, npeacTaBfeHHOrO0 Ha NEeKUUOHHbIX
3aHATUAX M B COOTBETCTBYIOLLMX NIMTEPATYPHbIX UCTOYHMKAX (pekoMeHAyemasi OCHOBHas WU
OONONHUTENbHAasA nuTepartypa);

- CaMOCTOAATENBLHOE U3Yy4YeHMe OTAENbHbIX BOMPOCOB Kypca.

Kak npaBuno, opraHm3aumsi camocTosiTenbHoOM paboTel Npeanonaraert:

- MOCTaHOBKY LIENK;

- COCTaBfieHMEe COOTBETCTBYIOLLErO NnaHa;

- nonck, o6paboTKy nHpopmauuu;

- MpeAcTaBneHne pesynbTaTtoB paboThl.

[ns noblweHNs1 3EKTMBHOCTM NPOBEAEHUS NPAKTUYECKNX 3aHSATUN HEOOXOANMO YYMTbIBATb
BCE peKoMeHOauuMuM No noaroToBKE K HWM, KOTOpble [alTca npenogaBaTenieM B Hadane
KaXkaoro MoAayns (bopmynumpytoTcs COOTBETCTBYIOLLNE 3agaHus, npo6rnemHo-
OpPMEHTUPOBAHHbLIE BOMPOCHLI, MPEACTaBMATCA PeKoMeHOauMM Mo MeToauke opraHusauum
pasnMyHbIX hopM NPOBEAEHNS 3aHATUA U T.4.).

Ona addekTnBHOro 0OCBOEHUS MaTepvana AUCUUMNIIMHBbI B XOAEe MPaKTUYECKUX 3aHATUN
HeobXx0ANMO BbINOMHEHME cneayoLwmnx TpeboBaHni:

- YeTKO MOHMMAaTb Uenu MpeacTodAWmMX 3aHaATUA (NpeaBapuTenbHO  OpPMYnMpyoTCs
npenopasartenem):

- BnageTb HaBblkaMu noucka, obpaboTkn, aganTauMm W npes3eHTaumMm Heobxoaumoro
marepvana;

- YMeTb Bblgensate n ¢opMynMpoBaTb NPOTUBOPEYMS MO paccMaTpyMBaeMbiM Npobremam,
NOHMMas UX NCTOUHUKU;

- YMEeTb KPUTUYECKN OLIEHMBATb COOCTBEHHbIE 3HaHUS, YMEHUS U HaBbIKM B AMHAMUKE B
CpaBHEHMM C TaAKOBbIMW Yy APYrMX, C LENbi PackpbITUA OOMNONMHUTENbHBIX BO3MOXHOCTEN KX
pasBUTUS;

- PV NOArOTOBKE K 3aHATUSAM 00s13aTeNbHO N3Yy4nMTb PEKOMEHAYEMYIO NMTEPATYPY;

- OLEHUTb pasnnyHble TOYKM 3pEeHUs Ha NPOobNeMHbIe BONPOCHI HECKOMbKUX UCcneaoBaTenen, a
He orpaHN4MBaTbLCA PACCMOTPEHNEM NO3ULUKN OQHOIO aBTopa.

PaspaboTumk/rpynna paspaboTynkoB: KypraHoBud KOHCTaHTUH AHaTONbEBWY, 3aBEAYHOLLUNA
kacpegpon BXND

PaccmoTtpeHa Ha 3aceaaHum kacdbeapbl
(npoTokon ot 31.08.2017 r. Ne 01)
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