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Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) Mapudg3siHos A.P. Kadeanpa
aHanuTU4eckom xummm Xmmmyeckumin MHCTUTYT uM. A.M. Bytneposa , Airat.Garifzyanov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto paHHOro kypca siBnsieTcsl 03HaKOM/IeHUE CTyAEHTOB C NpYemMamMm 1 MeToankamu,
ncrnonb3yembiMy Npu NpobooTbope, KOHCEPBMPOBAHUM 1 aHaNn3e BOAHbIX 0O bEKTOB, a TakXe
hopMMpoBaHMe Y CTYAEHTOB NPELACTABEHMMN O NpoLeccax OPMUPOBAHNS XMMUYECKOrO cocTaBa
NPVPOLOHbIX BOA.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHasa aucumnnvHa sknoydeHa B pasgen " 61.B.AB.7 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.03.01 Xumursa n OTHOCUTCS K AUCLMMNIMHAM MO BbiIOOpy.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

OucumnanHbl 'TapOXMMMYECKMA aHann3' BXOOMT B COCTaBe BapuaTMBHOM YacTu 6ioka AncUUnInH
B1 (kypc no Bbibopy).

[nsi OCBOEHUSI AAaHHOM ANCLMMAVHBI HEOOXOAMMbI 3HAHUS, YMEHNS U KOMMETEHLNN,
npuobpeTeHHble obyyatrowmnmncst B Kypcax 'HeopraHmyeckast xumms', 'AHanuTmyeckas Xmmmst',
'OpraHnyeckas xumust', 'KonnomaHas xuMns', BKIIOYEHHbIX B 06pa3oBaTesNibHyo Nporpammy
H6akanaspwuara.

N3yyeHne naHHON AncCUMNAVHBI NO3BONSIET CTYAEHTY MONYYNTb YrNybneHHble 3HaHWS U HaBbIKW NS
YCMELWHON NpogpecCrMoHanbHON OeaTeNbHOCTU N (MNK) ONng NPOL0IXEeHMS NPodpecCnoHanbHoro
obpazoBaHusi B MarucTpaType no HanpasneHnto NoaroToBky "Xumns'

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL N
OK-6 cnocobHoCTbo paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0bLWeKyNnbTypHbIE BOCMPUHUMATb coLManbHble, 3THUYECKNE, KOHGDECCMOHAbHbIE
KoMneTeHuunn) N KyNbTypHbIE pPasnmyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CaMoopraHmn3aumm n camoobpasoBaHumto
KOMMeTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOIb30BaTb MONYyYEHHbIE 3HAHMS
(npodbeccmoHanbHble TEOPETUYECKNX OCHOB (DYHOAMEHTANIbHbIX Pa3aenoB XMMUN Npu
KOMneTeHuunm) peweHnn NPogoeccrnoHanbHbIX 3aaay
Ol1K-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX AUCUMMINH B NPOMPECCUOHANBbHOW
KOMMeTeHuunn) NeATeNIbHOCTU
MK-3
(NMpodpeccmoHanbHble BnageHMeM CUCTEMON PyHOAMEHTaNIbHbIX XMMUYECKUX MOHATUI
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:

1. DONXeH 3HaTb:

goakTopbl, onpegensowme XMMNMY4eCKnin Coctas NPUPOLHbLIX U CTOYHbLIX BOL,.

2. NONXEeH yMeTb:

NpoBOANTL onpeaeneHune obwmx rmopPoOXMMMYECKNX Nnokasatene NPUPOLHbLIX BOL,
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3. 0ONXeH BnageTb:

mMeTogonoruemn npoBeneHnsa XMmMn4eckKoro aHanmsa npunpoaHbiX N CTOYHbIX BOA MO CTaHOAPTHbLIM
MeToanKam

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MCcrnonb3oBaTb OCHOBHbIE 3aKOHbl eCTECTBEHHOHAY4YHbIX ONCUNNNNH B I'IpOCpECCI/IOHaJ'IbHOVI
OeATeNbHOCTHU, NPUMEHATb METOAbl MATEMATNYECKOIro aHann3a n MmooennpoBaHns, TeopeTn4eckKoro un
3KCrNMepnMeHTanbHOro nccnenoBaHumA, paGOTaTb Ha COBpeMeHHOVI yqe6Ho-Haqu0|7| annaparype npu
nposegeHnn XMMM4eCkmnx asKkCnepmMeHToB 1N Ha cepvu7|H0|7| annaparype, I'IpVIMeHHEMOVI B
aHannTN4eCKux N Pr3nKo-XMMNYeCcKnx NccnenoBaHnsXx

4. CTpyKTypa u cogepxaHue AUCLUMNINUHBI/ Moayns
Obwas TpyooeMKOCTb AMCLUMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMANHDBI 3a4€T B 7 CEMecTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIUHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""lv;“b'/ Cemectp cemecTpal (B yacax) ‘{(ompﬁmp
ay Nex ImI'Ipal(wu-lecl(meJ1aGopaTop|-u:|e
L 3aHATUSA pabotbi

1 Tema 1. OcHOBbI v 1 5 0 0

rMOPOXUMUN.

Tema 2. Xumunyeckui
2. |cocTaBs npupogHbIx Bo4.| 7 2 2 0 0

Tema 3. Xumus
3. |aTMOoCpepHbIX ocankoB.| 7 3 2 0 0

Tema 4. Ycnosus

doopMnpoBaHUSA U
4. XUMUYECKNIA COCTaB / 4 2 0 0

NoA3eMHbIX BOA.

KOHTpONbHas

Tema 5. MuHepanbHble
5. BOLb!. 7 5 2 0 0 paboTta
6. Tema 6. XuMuns peyHbIx v 6 5 0 0

BOA.

Tema 7. brioreHHble

opraHu4yeckue
£ BelecTBa B pe4HbIX / / 2 0 0

BO4AX.
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Buabl v yachbl
Paspen ayauTopHOM paboThbl,
UX TPpyooOEeMKOCTb
N ,D,ulc\:nuunnunbll CemecTtp czz‘g‘g?:a ‘()g yacax) TeKi%:Tiﬁlszbl
oAyna Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 8. Xumns 03ep u
8. BOOOXPaHUNNLL. / 8 2 0 0
Tema 9. Xumuns
9. OKeaHCKOW BOAbl. / : 2 0 0
Tema 10. NuTbeBas
Booa. TpeboBaHus K
10. KayecTBy. TexHunyeckme / 10 2 0 0
BOOb.
Tema 11. VIcTo4HMKN
3arpsA3HeHnin
11.|npupoaHbIX BOA. 7 11 2 0 0
Cnocobbl 04NCTKM
CTOYHbIX BO..
Tema 12.
12.|AHannTnyeckas Xxmmms 7 12-14 6 0 0
BOQ.
Tema 13. VIoHbI
13.|MeTannos B NpUPOOHbIX 7 15 2 0 0
BOLAX.
Tema 14. Taxenble
14.|meTansnbl B NpUPOLHbIX 7 16 2 0 0
BOJAX.
Tema 15.
15.|OpraHnyeckue 7 17 2 0 0
3arps3HUTENnM B BOAAX.
Tema 16. Kpyrnbiin cTon. NCKVCCHS
16.|/AHannTNYeCKas XMmMms 7 18 2 0 0 ancky
BOQ.
Tema . NIToroeas 3avet
doopma KOHTpons / 0 0 0
Ntoro 36 0 0

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. OCHOBbI rMAPOXUMUMN.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcHoBbI rnapoxmmmnn MMapoxnuMmsa n ee 3HavyeHune . ictopmsa passutus ruapoxumMmm. XumMmnyeckme un
OU3NKO-XMMNYEeCKMe CBONCTBA BOAbl. Boaa kak pactBoputens.

Tema 2. Xumunyeckuin coctas NpMpoaHbIX BOA,.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Xumnyeckunii coctaB NpupoaHbix Bog. Obwwme ycnosus hopMnpoBaHMsS XMMUYECKOro cocTaBa
NpupoaHbIX Bo4. PacTtBopeHHble ra3bl. KOHUEHTpauns noHoB BoLopoLa. VIoHHbIM cocTas
npupoaHbIX BoA. MukpoanemeHTbl. BroreHHble BewecTsa. OpraHnyeckne coeanHeHns B
NPUPOOHbLIX BOLAX.

Tema 3. Xumua arMmoccpepHbIX 0CafKoB.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Xumuns atMocepHbIX 0CaaKoB. A3p03on|/|. CDOpMVIpOBaHI/Ie XNMNYeCKOoro coctasa Boabl B
armocdepe. MMHepanvl3au|/|9| 1 rnaBHble NOHbI. I'Ipoqme aneMeHTbl. BnuaHue 3arpsa3HeHns
arMocepbl Ha XUMNYECKNIA COCTaB aTMocepHbIX 0CaaKOB.
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Tema 4. Ycnosua coopMupoBaHUS U XUMNYECKUIA COCTaB NOA3EMHbIX BOA,.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

YcnoBusi (oopMrMpoBaHMSt U XMMUYECKMIA COCTaB NOA3EeMHbIX BOA. Boabl BepxHeit 30Hbl. NnacToBble
BOJbI.

Tema 5. MuHepanbHble BOAbI.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

MwuHepanbHble Boabl. Pacconbl. Boabl cneundonyeckoro coctasbl. AHTPOMOreHHoe BO34enCcTBme Ha
COCTaB NOA3EMHbIX BOS.

Tema 6. XMMuns peyHbIx BOA.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

XuMuns peyHbix Bod. HeooHOPOOHOCTb XMMUYECKOro cocTaBsa peyHblX BoA. HeopraHnyeckne
COeOVHEeHNs B PeYHbIX BOOAX.

Tema 7. BuoreHHble U opraHuyeckue BeLLecTBa B pe4YHbIX BoAax.

NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

BuoreHHble 1 opraHnyeckne BelecTBa B peyHbix Bogax. PactBopeHHble rasbl. MUKPO3NEMEHTLI.
Tema 8. Xumunsa o3zep 1 BOOOXpPaHWINLLL.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Xumng o3ep. lNpecHble n conoHosaTtble o3epa. BogoxpaHunuwa. ConsHble o3epa. Xumns
OKeaHCKoW BoAbl.

Tema 9. Xumusa okeaHckon Boabl.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MpowncxoxaeHne coneBon Macchbl okeaHa. [naBHble MOHbI U coneHocTb. OpraHnyeckmne BewecTaa.
PacTtBopeHHble rasbl, pH. KapboHaTtHas cuctema. broreHHble BewecTsa. MUKpPO3neMeHThbI.

Tema 10. NutbeBas Bopa. TpeboBaHUA K KayecTBy. TexHUYeCKue BOabI.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MnTtbeBas Bona. OnpeCHeHme BoAbl. Cnocobbl nony4yeHns 0c060 4unctoit Bogbl. Cnocobbl KOHTPONA
KayecTtsa NUTbeBOW BOLblI N TEXHNYECKOW BOObI.

Tema 11. UCTOYHUKM 3arpsi3HEHUM NPUPOLHbIX BoA. CNoco6bl O4NCTKU CTOYHbBIX BOA..
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OueHka 3arpsisHeHHOCT BogoeMoB. CamoouuileHne BOO0OEMOB. X035CTBEHHO-ObITOBbIE CTOYHbIE
BoAbl. CTOYHbIE BOAbl MPOMbILWNEHHbIX NpeanpuaTuii. Metoapl, UCNONMb3yeMble AN O4UCTKM CTOYHbBIX
BoA. MeTonbl onpeneneHns colepXaHus 3arpssHUTeneii Nocne O4YUCTKN CTOYHBIX BOL.

Tema 12. AHanuTnyeckass Xumusi so.
JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

AHanuntuyeckas xumns Bod. Ponb XMMM4eCcKoro aHanmnsa npu oueHke kadectsa Bod. CtaHoapTHble
MEeTOAbl XMMMYECKoro aHanmaa soa. Otbop, KoHcepBaLuus U xpaHeHue npob. NHTerpanbHble
nokasarenu. Temneparypa. CeetonponyckaHue. LiBeTHocTb. MyTHOCTb. Bkyc. 3anax. [1noTHOCTb.
ObLwee conepxaHne NpUMecelt, pacTBOPEHHbIE U B3BELLEHHbIE BELWECTBA. Y AeNbHas
9NeKTPOonpPoBOAHOCTb. KNCNOTHOCTb, Weno4YHOCTb, pH, XecTkoCTb.

Tema 13. MoHbI MeTannoB B NpMpPOAHbIX BOAAX.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MeToabl onpeneneHnsa NOHOB METaNoB B NPUPOLHbIX BoAax. KaTnoHbl WenoYHbIX MeTansos -
Hatpun, kanui, nutuin. lenoyHosemenbHble MeTansbl @ NPUPOOHbIX BOAAX.

Tema 14. Taxenbie MeTannbl B NPUPOAHBLIX BOOAX.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MeToabl onpeneneHns TaxXenbix METanNoB B BoAax (pTyTb, KaAMUIA, CBUHEL, Meb, LIMHK, XPOM,
mMapraHeu). PagmoHyknuabl B NPUPOLHbIX BOAAX.

Tema 15. OpraHnyeckue 3arpsi3HUTENM B BoAax.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
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MeToabl onpeneneHns opraHnyeckux 3arpsasHutenei B sogax. deHonbl, HedptenpoaykTol, CMABBbI.
CynepakoTOKCUKAHTHI.

Tema 16. Kpyrnbin cton. AHanuTuyeckasi XuMusi BoA.,
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
Kpyrnbii cton. CoBpeMeHHble TEHAEHUNN Pa3BUTUSA aHANUTUYECKON XMumK Bo4. Ponb 1 3HaveHne

MHCTPYMEHTalIbHbIX METO00B aHa/ln3a B aHanuTn4eckom XxmMMmnm BoL.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:LZ?:;EESE
AducumnnuHel pcemecrpa paborthbl (B yacax) a60Tbi
CTYL,EHTOB P
-
1 Tema 1. OcHoOBbI v 1 ﬂgﬂ;ﬂggr'(g 5 JomallHee
" IrnopoxmMmn.
Apo 3ananus 3apaHue
Tema 2. XuMunyeckumn
emMa ec noaroToBka LoMaWHee
2. |cocTaB NpUPOLHbIX BOA. 7 2  |oDomalHero 2 3anaHve
3apaHusg
Tema 3. Xumus n
ema 3 04roToBkKa foMalHee
3. [aTMOCpepHbIX ocankos.| 7 3 |oomaluHero 2 3anaHme
3apaHug
Tema 4. Ycnosus
NnoaroToBk
4 oopMMpPOBaAHUS U v 4 ugﬂa?ugerg 2 JomauiHee
" [XnMunyeckunm coctas 3anaHus 3ajaHue
NOA3EMHbIX BOA.
n
Tema 5. MuHepanbHble ONroToBKa K KOHTPONbHas
5. BObI 7 5  [KOHTpONbHOM 2 26073
' pabote P
Tema 6. XuMUS peyHbIX noaroToska JomallHee
6. . 7 6 |(oomawHero 2 sananme
) 3agaHung
Tema 7. brnoreHHble 1
NoAroToBK
- |opraHudeckue v v ngﬁaajﬁerg 5 JomalHee
" |BewecTBa B peyHbIX 3ananms 3apaHue
BOJaXx.
NnoaroToBk
8 Tema 8. Xumus 03ep v v 8 ugﬂa?ugerg 5 JomallHee
" [BOOOXpaHUANLL,. HK
onoxpa 11| 3a0aHms 3apaHue
9 Tema 9. Xumus v 9 zgﬂ;ﬂggrl(g 5 JomallHee
" [okeaHCKoOM BOAbI.
OKeaHCKOW BOg, 3anaHms 3apaHue
Tema 10. lNuTtbeBas
NnoaroToBk
10 [BOAA. TpeboBaHus K 2 10 ugﬂa?ugerg 5 JoMmallHee
‘[kayecTBy. TexHnyeckume 3ananHns 3afjaHve
BOObI.
Tema 11. NcTo4HMKN
3arps3HeHnn noaroToBka
11.|npnpoaHbIX BOA. 7 11 |nomawHero 2 gg;:,:".,.“f ©
Cnocobbl 04NCTKM 3agaHns
CTO4YHbIX BOA..
Tema 12. noAroToBka
12.|AHanuTnyeckas xmmMms 7 12-14 |pomawHero 6 gg;:mﬂ“:e
BOL. 3apaHusg
PerncrpaumnoHHbli Homep 736116 DAEKTPOHHEH
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Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P

Tema 13. VoHbl noarotoska

13.|MeTannos B NpMpPOAHbIX 7 15 |nomawHero 2 ggx:;”;eee
BOLAX. 3anaHuns
Tema 14. Taxenble noAroToBka

14.|MeTannbl B NPUPOLHbIX 7 16 |oomauwHero 2 ggzaaﬁ;eee
BOLAX. 3agaHus
Tema 15. noarotoska

15.|OpraHnyeckue 7 17 |nomawHero 2 ggx::JMHeee
3arpsa3HUTENnn B BOOAX. 3anaHuns
Tema 16. Kpyrnbiin cTton.

16.|AHannTnyeckas xmmms 7 1g [loAroToBkak 2 ANCKyccus

anckyccum

BO/.
Wtoro 36

5. Obpa3soBatesnibHble TEXHOJIOTUK, BK/TKOYas UHTepaKTUBHblie POpMbl 00yUeHUs
- KOMMbIOTEPHbIE NPEe3eHTaunmn NeKuni;

- NHTEpPAaKTMBHbIN onpoc no pasgenam 1-3

- UHTEPaKTMBHbIN ONpocC No pasgenam 5-10;

- Kpyrnblid cton no pasgeny 14

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauuu no MToramMm OCBO€HUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBbI rMAPOXUMUMN.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Xumunyeckue n prnsnko-xmmmyeckme ceoncTea Boabl. Booa kak pacteoputernb.
Tema 2. Xumnyeckum coctaB NpUpoaHbIX BOA.

JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

dopMUpoBaHe XMMNYECKOro coctasa NPUPOOHbIX BOL,

Tema 3. Xumusa atmoccpepHbIX 0CanKos.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

PactBopeHHble rasbl. KoHueHTpaums noHos sogopoaa. VIoHHbIN cocTaB NpUpOaHbIX BOA.
MukpoaneMmeHTbl. BuoreHHble BewecTsa. OpraHnyeckne coeamHeHNs B NPUPOLHbIX Bogax XmMus
aTMOCOPepHbIX 0cankoB. A3po30nu

Tema 4. Ycnosusa coopMupoBaHUsS U XUMUYECKUIA COCTaB NOA3EMHbIX BOA,.
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:

Xumuns atMmocpepHbIx ocankos. Aaposonu MuHepanbHble Boabl. Pacconbl. Boabl cneundguyeckoro
cocTtaBbl. AHTPONOreHHOE BO3AENCTBME HA COCTaB NOA3EMHbIX BOL,.

Tema 5. MuHepanbHble BOAbI.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

OBPA3EL BUNMETA 0151 KOHTPOJTIbHOW PABOTbI Bunet 1. MHTerpanbHble nokasatenm
npupodHbiX Bod. Temnepaypa. CeetonponyckaHue. LiBeTHocTb. MyTHOCTb. Bkyc. 3anax. MNnoTHoCTb.
2. MeToapl onpeneneHns aHNOHHOro cocTasa BoA. Xnopwabl, 6poMuabl, MOANIbI.

Tema 6. XuMmusa peyHbix BOA.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:
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XMuUg pedHbIx Bo4. Heo4HOPOAHOCTb XMMNUYECKOro cocTaBa peyHbiX BoA. HeopraHuyeckume
COoefIHEHNS B PeYHbIX BoAax. buoreHHble n opraHnyeckme sewectsa. PacTBopeHHble rassi.
MwukpoanemeHTbI.

Tema 7. BuoreHHble U opraHuyeckue BelLlLecTBa B pe4YHbIX BOAaX.

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

BuoreHHble 1 opraHnyeckre BelwecTsa B NPUPOAHbIX Boaax. PactBopeHHble rasbl. MMkpoaneMeHTbI
Tema 8. Xumunsa o3ep v BOOOXpaHUIINLLL,.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Xummnsa osep. lNpecHble n conoHoBaTble 03epa. BogoxpaHunuwa. ConsHble o3epa.
Tema 9. Xumua okeaHckon BOoAbl.

LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Xumuns okeaHckon Boabl. [1poncxoxaeHne conesomn Macchbl OKeaHa.

Tema 10. NutbeBas Bopa. TpeboBaHUs K KayecTBy. TeXHUYeCKue BOAbI.
[OoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

lMnTbeBas Boaa. Tpe6OBaHI/I$| K Ka4ecTBy. TexHnyeckune Boabl. OnpeCHeHme BoAbl. Cnocobbl
nony4yenHuns 0Cc0060 YncTo BoAbl. ICTOYHMKM 3arp9|3HeHV||7| nPUpPOLOHbIX BOO.

Tema 11. UCTOYHUMKM 3arps|3He|-W||7| npupoaHbIX BOA. Cnocobbl 0UMCTKM CTOUHbIX BOL,..
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

X035ACTBEHHO-ObITOBbIE CTOYHbIE BOAbI . CTOYHbIE BOAObI MPOMBIWIEHHbIX NpeanpuaTunii. Cnocobsl
OYMCTKM CTOYHbIX BOA.. OLeHKa 3arpsa3HeHHOCTM BogoemoB. CaMoo4mLLeHne BOLOEMOB.
AHanuTtnyeckas xmmms Bog. Ponb xumMmyeckoro aHanmsa npu oueHke kadectsa Bog. CTaHoapTHbIE
MEeToObl XMMM4eckoro aHanmsa son.Otbop, koHcepBaums u xpaHeHne nNpob.HTerpanbHble
nokasatenu. Temnepatypa. CeetonponyckaHue. LiBeTHOCTb. MyTHOCTb.

Tema 12. AHanuTnyeckass Xumusi o,
JoMalwHee 3afaHune , NpUuMepHble BONpPOCHI:

Bkyc. 3anax. NnotHocTb. Obwee coaepxaHne NpUMeceit, pacTBOPEHHbIE U B3BELWEHHbIE BEWeCTBa.
YnenbHas anekTponpoBoAHOCTb. KNCAOTHOCTb, Weno4yHocTb, pH, XecTkocTb.OKNCNSeMocTb.
BuxpomatHas okucnsemocTtb (XI1K). NepmaHraHatHaa okucnsaemocTb. PacTBOpEHHbI KNCNopoa.
Brnoxummueckoe notpebnenne kucnopona. Onpenenexune BIK ctaHgapTHLIM METOAOM
pasbasneHus. Yrnepon opraHunyeckux sewects. Obuee conepxaHue a3ota. VIoHbl aMMOHUS 1
ammmak. Obwas cepa

Tema 13. NoHbI MeTannos B NpUpoaHbIX BOoAax.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

MeTonbl onpegeneHns aHMOHHOro coctaea Bo. Xnopuabl, bpomuapl, noonabl. HUTpaTel U HATPUTDI.
docpatbl, cynbgatbl, kapboHaTtbl. Cynbdomabl, cepoBogopo, CynbdounTbl. Bopatbl. Cunukarsi.

Tema 14. Taxenbie MeTannbl B NPUPOAHBLIX BOOAX.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

OnpepneneHne NOHOB MeTannoB B BoaaxMeToabl onpeneneHns aHMoHHOro cocTasa Bo4. Xnopuabl,
6pomMnabl, noanabl. Hutpatbl n HUTPUTLL. PocdaTbl, CynboaTsl, kKapboHaTbl.

Tema 15. OpraHnyeckue 3arpsi3HUTENM B BoOax.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

OnpegneneHne opraHnyeckmx 3arpsasHuTtenein B sogax. deHonsl, Hedprenpoayktol, CIABbI.
Tema 16. Kpyrnbin cton. AHanuTuyeckasi XuMusi BoA.,

ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:

Tema kpyrnoro ctona: CoBpeMeHHble TEHOEHUUN Pa3BUTUS aHANUTUYECKON XUMNN BOL.
Tema . UToroeas coopma KOHTpons

MpumepHble BOMPOCHI K 3a4eTy:
Bonpocbl onsi caMocTosiTenbHO paboThbl 1 NOArOTOBKM K KOHTPONbHOM paboTte 1 3a4eTy.

1. XvMuyeckue n gomsnko-xmMmyeckme cBoncTea Boabl. Bona kak pactsoputens.
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2. XuMM4yeckuii coctaB NPUPOLHbIX BOL. YCNOBUSI OOPMMPOBAHUS XMMUYECKOrO COCTaBa
NPUPOLHbIX BOA.

3. PaCTBopeHHbIe rasbl. KOHLI,eHTpaLI,VIﬂ MOHOB BOAOpOOA. MoHHbIN cocTas npupoAHbIX BOM.
MMKpOSJ’IeMeHTbI. BuoreHHble BelecTaa. OpraqueCKme coeonHeHns B NpMpoOHbIX BoOax.

4. Xumnsa atmocpepHbix ocaakos. Asposonu.
5. Ycnosus oopMmpoBaHms U XMMUYECKUIA COCTaB NOA3EMHbIX BOA,

6. XMnsa peyHbix BoA. HeoOHOPOLHOCTb XMMUYECKOro cocTasa peyHbix BoA,. HeopraHuyeckune
COelIHEHWNS B peyHblX Bogax. buoreHHble 1 opraHmyeckune selecTtsa. PactBopeHHble rasbi.
MuKpoanemeHTbI.

7. Xnmusa o3sep. lNpecHble n conoHoBatble o3epa. BoooxpaHunuwa. ConsiHble o3epa.
8. Xumusa okeaHckom Bogbl. [poncxoxaeHrne conesor MacChl okeaHa.

9. NuTtbeBas Boaa. TpeboBaHMs kK kKa4ecTBy. TexHuyeckne Boabl. OnpecHeHne Boabl. Cnocobbl
nony4yeHms ocobo YNCTON BOAbI. VICTOUHMKIM 3arpS3HEHMI NPUPOLHbIX BOA. XO35ACTBEHHO-ObITOBLIE
CTOYHbIE BOAbl . CTOYHbIE BOAbI NPOMBIWAEHHbBIX NPeanpuaTnii. Cnocobbl 04NUCTKM CTOYHBIX BOL..
OueHka 3arpssHeHHOCTH BogoeMoB. CaMoouniLeHne BOOOEMOB.

10. AHannTnyeckas xmmms soL. Ponb XMMnM4yeckoro aHannaa npu oLeHKe KayecTtsa BoA.
CraHpapTHble MeToabl XMnyeckoro aHanmaa sog.OT1bop, KOHcepBaLmMs N XpaHeHue
npob.MHTerpanbHble nokasatenu. Temnepatypa. CeetonponyckaHue. LiBeTHocTb. MyTHOCTb. Bkyc.
3anax. MNnoTtHocTb. Obuiee coaepxaHue NpUMecei, pacTBOPEHHbLIE U B3BELWEHHbIE BEWECTBA.

Y oenbHas anekTponpoBoAHOCTb. KNCNOTHOCTb, WenoYyHocTb, pH, XecTkoCTb.

11. OkucnsemocTb. BuxpomatHas okucnsemoctb (XI1K). NMepmaHraHaTtHas oKMCNaeMocTb.
PacTtBopeHHbIl knucnopod. buoxummuyeckoe notpebneHune kucnopona. OnpenenexHune BIMK
cTaH4apTHbIM MeTooOM pa3basneHuns. Yrnepon opraHnyeckmx Bewects. Oblee conepxaHue asora.
NoHbl aMmoHms n ammmak. Obwas cepa.

12. Obwee conepxaHme asoTa. MloHbl ammoHmsa n ammmnak. Obwas cepa.

13. OnpepneneHne noHoB MeTannos B BogaxMeToabl onpegeneHns aHMOHHOro coctasa Boa.
Xnopwabl, 6poMnabl, noanabl. HuTpathl n HUTPUTLL. DocdaTbl, cynbgatel, kapboHatel. Cynbgouapl,
ceposogopon, Cynbcputbl. bopatbl. Cunukatbl. LenoyHble n weno4YHo3eMeNbHbIE METaNbI.
Taxenble MeTannbl. OnpeneneHve opraHNY4eckmx 3arpsasHuTenein B Bogax. PeHonbl,
HedpTenpoaykTbl, C[1ABbl. COBpEMEHHbIE TEHAEHLMW PA3BUTUS aHATUTMYECKON XMMUKN BOL
OBPA3EL BUNETA ON5 KOHTPOJTbHOW PABOTHI

Bunet

1. VIHTerpanbHble nokasarenu npupoaHbix BoA. Temnepaypa. CeetonponyckaHue. LIBeTHOCTb.
MyTHoCTb. Bkyc. 3anax. [MnoTHOCTb.

2. MeTonbl onpeaeneHns aHMOHHOro cocTaea Bo4. Xnopuabl, 6poMnabl, NOAMAbI.
OBPA3EU BAJIETA OJ14 3A4HETA

bunet

1. OCHOBbI rnapoXuMnnN MMOPOXNMMSA 1 ee 3HaYeHne . IcTopns passuTus rmapo-xvmun.

2. OnpepeneHne NOHOB MeTannoB B Bogax. LenoyHbie n weno4yHo3eMenbHble Me-Tannbl. Taxenble
mMeTannbl.

7.1. OcHoBHas nuTeparypa:
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1. CaposHukoBa J1. K. Skonoruns n oxpaHa okpyxatowern cpefbl Npu XMMUYECKOM 3arpPAa3HeHUN:
y4yebHoe nocobue onst CTyaeHTOB, 0Oy4atoWMXCS MO XMMUYECKUM, XUMUKO-TEXHONOrMYECKUM Y
6uonornyeckum cneumanosHoctam / J1. K. CaposHukoea, L. C. Opnos, W. H. JlosaHoBckasi. - N3a. 4-e,
ctep.. - Mocksa: Bbicuw. wk., - 2008

2. XebeHTsaes A. V. AHanuTtuyeckas xumMms. Xummnyeckme Metonbl aHannsa: Y4yeb. noc.
[OnekTpoHHbIN pecypc]. / A.N. XebeHTses, A.K. XepHocek u ap. - 2-e nsg., crep. - M.: HAL,
NH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419626

3.0pyros KO.C. Skcnpecc-aHanna aKonormyeckux npob : npakTMyeckoe pykoBoACTBO. - 2-€ U3 M.
(an.). - M.: BuHom.J1TabopaTopus 3HaHuia, 2013. - 424 c.
http://e.lanbook.com/books/element.php?pl1_id=3164

4. AHanntnyeckas xmmus. KonmyecTBeHHbIn aHanna. dusnko-xmMmyeckme MeToapl aHanmaa:
y4yebHoe nocobue[dnekTpoHHbI pecypc]. / HO. 4. XapuToHos, [. H. IOxabapos, B. 0. Npuropbesa. -
M.: TOOTAP-Megma, 2012. - 368 c. Pexum gocrtyna:
http://www.studmedlib.ru/ru/book/ISBN9785970421994 .html

7.2. JlononHuTenbHasa nuteparypa:

1. CrovikoBa E.E., EBTioruH . A. Tmapoxmmmnyecknii aHanna: YuebHoe nocobue. - KazaHb: N3a-Bo
KazaHckoro yHusepcuteta. 2010. - 48 c.

2.Cronkosa E.E., MensHuesa 3.11., EsTioruH IN.A. T'napoxuMmyeckuin aHanns. [SNeKTPOHHbIN

pecypc]. - 2010. Pexum goctyna:
http://kpfu.ru/docs/F2019931312/Analyt.%C3%E8%E4%FO0%EEY%F5%E8%ECY%E8%F7%ES5%F1%EAY%E
3. O110, M. CoBpemeHHble MeToabl aHanuTudeckon xummm / M. OTTO, Nep. ¢ HeM. nog ped. [Napmalwa

A.B./ N3a. 2-e, ncnp. M.: TexHocdhepa, 2006. - 543 c.

4 KpuctunaH, . AHanutudeckas xummg: B 2 1./ . KpuctuaH; nep. ¢ aHrn. A.B. Napmawa [v op.]J;
BcTyn. cT. akand. PAH tO.A. 3onotoBa.?Mockea: BUUHOM. Nlabopatopust 3HaHwuin, 2011.7?; 25[T.]
2.72013.7504 c.

5.AHanutnyeckas xumns: npobnembl 1 noaxonbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OTT0,
I". M. Bugmep; nep. ¢ aHrn. A. I'. BopaeHko [u gp.] nog pea. 0. A. Sonotoea.?M.: Mup: ACT,
2004.7; 24.?(Ny4wwin 3apybexHblii yuebHnk).T. 1.72004.7608 c.

6.AHannTuYeckas xmmus: npobnemsl n noaxoabl: B 2 1./ pen.: P. KenbHep, X.-M. Mepwme, M. OT70,
. M. Bugmep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] nog peg. tO. A. 3onotoea.?M.: Mup: ACT,
2004.7; 24.?(Nyywniz 3apybexHblin yuebHuk).T. 2.72004.7728 c.

7. BaptaHos, A.3. Metoabl 1 npubopbl KOHTPONS OKPYyXatower cpeabl 1 9KONOrmM4yecKuii
MOHMWTOPUHT [DNEKTPOHHbIV pecypc] : yuebHo-MeToanyeckoe nocobue / A.3. BaptaHos, A.Ll. PybaH,
B.J1. WkypatHuk. ? OnekTpoH. aaH. ? M. : [opHas kHura, 2009. ? 647 ¢. ? Pexum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=1494 ? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:
BoaHbii kogekc P® - http:/fgwu.ru/doc/normdoc/vk/

ExeronHvk ka4ectsa NOBEPXHOCTHbIX Bog PD -
http://www.meteorf.ru/product/infomaterials/ezhegodniki/

HopmaTtumeHble OKYyMeHThI (rmapoxmmms) - http:/bizlog.ru/eks/eks-11/73.htm
Cant no rmgporeonoruu - http://geohydrology.ru/
CnoBapb Mo ruaporeonornn n NHXeHepHon reonorum - http://www.geokniga.org/books/3395

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "Mmapoxmmmnyecknii aHanma" npegnonaraeT NCNONb30BaHME CneayoLero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KoMnbtoTepHbI NpoekTop

MNporpamma coctaBneHa B cooTBeTcTBUM C TpeboBaHnsmMm @I OC BIMO u yyebHbIM NnaHom no
HanpasneHnio 04.03.01 "Xumuna" n npodounio NoarotoBkn AHanMTnyeckas Xumns .
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