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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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.2 MNpodeccrnoHanbHblin" OCHOBHOW
obpasosaTtenbHoi nporpammbl 020100.62 XruMus 1 OTHOCMTCS K AUCLUNNMHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

denepanbHbli rOCYynapCTBEHHBI 06pa3oBaTebHbIfi CTaHAAPT NO HAMPaBAEHWIO MOATOTOBKM
"Xumns", npocounto noarotoBku "AHanuTtndeckas xumust" (bakanaspuart) npeagycmatpuBaeT nlyveHme
ancunnnuHbl "I naopoxmMmnyecknin aHanna" B coctaBe NpogpeccmoHanbHoro uukna (BapunatnsHas
yacTb). Pasnen B3.

ns 0CBOEHNS [AHHOW OANCLMMNANHBI HEOOXOANMbI 3HAHUS, YMEHWS 1 KOMMNETEHUMW, NPUOBPETEHHbIE
obyyatowmmuncs B kypcax "HeopraHunyeckas xumus", "AHanntnyeckas xmmms", "OpraHnyeckas
xummns", "KonnongHas xumns", BKNItOYEHHbIX B 0bpa3oBaTtenbHyto nporpamMmy bakanaespuara.

N3yyeHne naHHON AnCUMNAVHBI NO3BONSIET CTYAEHTY MNONYYNTb YrNybneHHble 3HaHWS U HaBbIKW AN
YCMELWHOoN NpopecCrMoHanbHON OeATEeNbHOCTU N (M) ONng NPOLOIXEHUS NPOdeCcCnOHanbHOro
obpazoBaHuNst B MarucTpatype no HarnpasneHno NoaroToBkn "XuMms"

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL N
MK-1 [MoHMMaeT CyWHOCTb 1 couMarnbHyO 3HAYNMMOCTb Npodoeccuu,
(npodpbeccroHanbHble OCHOBHbIX MEPCNEKTVNB 1 NPOBNeM, onNpenensowmnx KOHKPETHYO
KOMreTeHuun) obnactb OesTeNbHOCTH

B peaynbtate 0CBOEHMS OANCUMMANHBI CTYAEHT:

1. LONXeH 3HaTb:

dhakTopsbl, ONpeaensrwme XMMM4ecKnum coctas NPUPOLHbIX U CTOYHbIX BOA.

2. IONXEeH yMeTb:

NPOBOAMTb onpeneneHne obwmnx rmapoxXmMMmnYecknx nokasaTene NPUPOLHbIX BOL
3. DONXEH BnaneThb:

mMeTogonorven npoBeneHnsa XMmMn4eckKoro aHanmsa npunpoaHbiX N CTOYHbIX BOA MO CTaHOAPTHDLIM
MeToanKam

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

ncnonb3oBaTb OCHOBHbIE 3aKOHbl €ECTECTBEHHOHAY4YHbIX ANCUWMNINH B I'IpOCpeCCI/IOHaﬂbHOﬁ
OeATeNbHOCTHU, NPUMEHATb METOAbl MATEMATNYECKOro aHann3a n MmooennpoBaHns, TeopeTn4eckKoro u
3KCrNMepnMeHTanbHOro nccnenoBaHunA, paGOTaTb Ha COBpeMeHHOVI y'-le6H0-Hay‘-IHOI7I annaparype npu
nposengeHNn XMMM4eCkmnx asKkCnepmMeHToB 1N Ha cepvu7|H0|7| annaparype, HpMMeHHeMOVI B
aHannTN4YeCKux N Pm3nKo-XMMNYeCcKnx NccnenoBaHnsx
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4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKoCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 8 cemecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .llVllc\:nL‘l.)VInr,I.II;HbI/ CemecTtp cemecTpa (B wacax) ¥(L(I)J.HTng)19|p
ay Nekumu MpakTnueckuelabopartopHbie
3aHATUSA pa60TbI
1 Tema 1. OcHoBbl 8 1 5 0 0 ggz:ﬁ;eee
" IrMapoxmmMmm.
Tema 2. XuMunyeckuit nomalHee
2. |coCcTaB NPUPOOHbIX BOA. 8 2 2 0 0 3afaHve
Tema 3. Xumus nomauHee
3. |aTMOCOpepHbIx ocankos.| 8 3 2 0 0 3anaHve
P
Tema 4. Ycnosus
nomatHee
4. [POPMMPOBAHINS 1 8 4 2 0 0 3anaHme
" [XMMKMyeckuin cocTtas
Noa3eMHbIX BOA.
KOHTpONbHas
Tema 5. MuHepanbHble
5. BOLb. 8 5 2 0 0 paboTta
nomatHee
6. Tema 6. XuMns peyHbix 8 6 5 0 0 3a0aHne
BOA.
Tema 7. bruoreHHble n
nomatHee
7. [opraHuieckne 8 7 2 0 0 3apaHve
BeleCTBa B peyHbIX
BO4AX.
8 Tema 8. Xumuns o3ep v 8 8 5 0 0 22;::1;696
" [BOOOXpPAHUNWLL.
nomatHee
9.|TeMma 9. Xumus 8 9 2 0 0 [|sananve
OKeaHCKOoM BOAbI.
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|

Tema 10. lNutbeBas

10.[oAa. Tpebosanus K 8 10 2 0 0 3”233”””5 °
‘[kavecTBy. TexHu4yeckme

BOOb.

Tema 11. VIcTo4HUKM

3arpsA3HeHnn JomaliHee
11.|npupoaHbIX BOA. 8 11 2 0 0 3apaHve

Cnocobbl 04NCTKM

CTOYHbIX BOL..

Tema 12. nomailuHee
12.|AHanuTn4eckas XmMms 8 12-14 6 0 0 3apaHve

BOQ.

Tema 13. VIoHbI JoMallHee
13.|MeTannos B NpUPOOHbIX 8 15 2 0 0 3apaHve

BOOax.

Tema 14. Taxenvle noMallHee
14.|meTansnbl B NpUPOLHbIX 8 16 2 0 0 3ajaHve

BOOax.

Tema 15. JomatuiHee
15.|OpraHnyeckne 8 17 2 0 0 3afaHve

3arpssHUTENn B BOAAX.

Tema 16. Kpyrnbiin cTon.
16.|AHanuTn4eckas XmMms 8 18 2 0 0 Anckycens

BOQ.

Tema . Itorosas 3ayer

doopma KOHTpons 8 0 0 0

Ntoro 36 0 0

4.2 CopepxaHume ONCLUMIUHDI
Tema 1. OCHOBbI rMAPOXUMUMN.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OCHOBbI rnapoOXUMUM TMAPOXMMUSI U ee 3HaYeHre . VIcTopusi pasBuTusi TMapPOXMMmMmn. XmMmyeckue un
PU3NKO-XMMMYECKNE CBOMCTBA BoAbl. Boaa kak pacTBoputens.

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

XuMmunyeckunii coctaB NnpupoaHbix Bog. Obwwme ycnosus hoopMrpoBaHMsa XMMUYECKOro cocTaBa
NpupoaHbIX BoA. PacTtBopeHHble ra3bl. KoHUEeHTpauns noHoB BogopoLaa. VIoHHbIM cocTas
npupodHbIX BoA. MukpoanemeHTbl. BrioreHHble BewecTsa. OpraHnyeckne coeanHeHns B
NPUPOOHbLIX BOLAAX.

Tema 3. Xumusa atmoccpepHbIX 0CanKos.
JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Xnmmns atMocpepHbIX ocankoB. Aspo3onn. PopMmnpoBaHNE XMMNUYECKOro cocTasa Boabl B
atMocpepe. MnHepannaaums n rnasHble MOHbI. [1poyne anemMeHTbl. BnusHne 3arpsa3HeHmns
aTtMocdoepbl HA XMMUYECKUIA COCTAB aTMOCHOEPHbIX 0CaLKOB.

Tema 4. Ycnosus chopMupoBaHus U XMMUYECKUA COCTaB NOA3eMHbIX BOA.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

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

Tema 5. MuHepanbHble BOAbI.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MwuHepanbHble Boabl. Pacconbl. Boabl cneundonyeckoro coctasbl. AHTPOMOreHHoe BO34eNCcTBme Ha
COCTaB NOA3EMHbIX BOS.

Tema 6. XMMunS peyHbIX BOA.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

XuMuns peyHbix Bod. HeogHOPOOHOCTb XMMUYECKOro coctaBsa peyHblX BoA. HeopraHnyeckne
COeOVHEeHNs B PeYHbIX BOOAX.

Tema 7. BuoreHHble U opraHuyeckue BeLLecTBa B pe4YHbIX BOoAax.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

BuoreHHble 1 opraHnyeckne BelecTBa B peyHbix Bogax. PactBopeHHble ra3bl. MUKPO3NEMEHTDI.
Tema 8. Xumunsa o3zep 1 BOOOXPaHWINLLL.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Xumus o3ep. MNpecHble n conoHoBatble 03epa. BogoxpaHmnuwa. ConsiHble o3epa. Xumns
OKeaHCKon Boabl.

Tema 9. XuMmnsa okeaHCKon BoAbl.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

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

Tema 10. MNutbeBas Bopa. TpeboBaHUA K KayecTBy. TexHU4eckue BoabI.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MnTtbeBas Bona. OnpeCHeHme BoAbl. Cnocobbl nony4yeHns 0c060 yuctoit Boabl. Cnocobbl KOHTPONA
KayecTtsa NUTbeBOW BOLbl N TEXHNYECKOW BOObI.

Tema 11. UCTOYHUKM 3arpsi3HEeHUM NPUPOLHbIX BoA. CNoco6bl O4NCTKU CTOYHbBIX BOA..
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OueHka 3arpsisHeHHOCT BogoeMoB. CamoouuileHne BOOOEMOB. X03SCTBEHHO-ObITOBbIE CTOYHbIE
BoAbl. CTOYHbIE BOAbI MPOMbIWNEHHbIX NpeanpuaTuii. Metoapl, UCNONb3yeMble ANt O4UCTKM CTOYHbBIX
BoZ. MeTonbl onpeneneHns coiepXaHus 3arpssHUTeneii Nocne O4YUCTKN CTOYHbIX BOL.

Tema 12. AHanuTMYeckasa XumMmsa Boa.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

AHnanuTtuyeckas xumus Bod. Ponb xMMmn4eckoro aHanmsa npuv oueHke kadectsa sBod. CtaHoapTHble
MEeTOAbl XMMMYECKOoro aHanmaa soa. OTbop, KoHcepBaLus 1 xpaHeHue npob. NHTerpanbHble
nokasarenu. Temneparypa. CeetonponyckaHue. LiBeTHocTb. MyTHOCTb. Bkyc. 3anax. [1noTHOCTb.
ObLwee coaepxaHne NpUMecelt, pacTBOPEHHbIE U B3BELLEHHbIE BELWECTBA. Y AeNbHas
9NeKTPOonpPoBOAHOCTb. KNCNOTHOCTb, WeNnoYHOCTb, pH, XecTkoCTb.

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

MeTonbl onpeneneHnsa NOHOB METaNNOB B NPUPOLHbIX BoAax. KaTnoHbI WenoYHbIX MeTansos -
Hatpun, kanui, nuTuin. lenoyHosemernbHble MeTansbl @ NPUPOOHbIX BOAAX.

Tema 14. Taxenbie MeTannbl B NPUPOAHBLIX BOOAX.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MeTonbl onpeneneHuns TaxXenbix METannoB B Bogax (pTyTb, KAAMUIN, CBUHEL, Medb, LIMHK, XPOM,
mapraHeu). PagmoHyknuabl B NPUPOLHbIX BOOAX.

Tema 15. OpraHnyeckme 3arpsi3HUTENM B BoAax.
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MeToabl onpeaeneHnst opraHndeckux 3arpsasHutenein B sogax. @eHonbl, HedptenpoaykTbl, CMABbI.
CynepakoTOKCUKAHTI.

Tema 16. Kpyrnbin cton. AHanutuyeckas XMmmMus BOA.

KTPOHHEBH
B_EPCHTET
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
Kpyrnbin cton. CoBpeMeHHble TEHAEHUNN Pa3BUTUS aHANNTUYECKON XMMumK Bo4. Ponb 1 3HayeHne

MHCTPYMEHTa/IbHbIX METO00B aHa/ln3a B aHanuTn4eckom XxmMMmnm BoL.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

CrtpaHnua 7 us 12.

Bupbl
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb g::n%“g::);?:;ggg;
AducumnnmHbl pcemecrpa paboTbl (B yacax) a60Tbi
CTYLEHTOB P
1 Tema 1. OcHoBbI 8 1 Egﬂ;ﬂﬁ:r'(g 5 JomMauHee
" rn XUMUWN.
apo sanaHus 3anaHune
Tema 2. Xummnyeckumn noaroTtoska [OMaWHee
2. |cocTaB NpupoaHbiX Bo4.| 8 2 |DomalHero 2 3anaHve
3a0aHus
Tema 3. Xumns noaroToBka noMalHee
3. |aTMOCpepHbIX 0cankoB.| 8 3 |momalwHero 2 3anaHme
3a0aHus
Tema 4. Ycnosus
4 JoopMMpPOBaAHUS U 8 4 Egﬂ;ﬂgeBrKg 2 nomMauiHee
" [XuMumnyeckunin coctas 3anaHus 3agaHue
NoO3eMHbIX BOA.
Tema 5. MuHepanbHble MOAroroska K KOHTpONbHas
5. 8 5  [KOHTpPONbHOM 2 6
BOAbl. pabote paboTa
Tema 6. XuMUS peyHbIX MoAroroeka JomaluHee
6. 8O0 8 6 JomallHero 2 sananme
) 3a0aHung
Tema 7. buoreHHble n
NoAroToBK
- |opraHudeckue 8 v ugﬂa?uSerc? 5 JomMauHee
" |BewecTBa B peyHbIX 3anaHms 3anaHune
BOOAX.
8 Tema 8. Xvimuns o3ep u 8 8 Egﬂ;ﬂgeBrKg 5 JomallHee
" [BODOXpaHunuLL,.
oJoXpaHununLY, sanaHms 3a0aHune
9 Tema 9. Xumns 8 9 zgﬂ;oujﬁgrl(g 5 JomMauHee
" |loKeaHCKOoW BOAbl.
OKeaHCKOom BOA, 3ananms 3anaHune
Tema 10. lNutbeBas
10 [BOAA. TpeboBaHus K 8 10 Egﬂ;ﬂgeBrKg 5 nomalHee
‘[kayecTBy. TexHnyeckume 3a0aHNs 3apaHue
BOZbl.
Tema 11. NcTo4HMKN
3arps3HeHnn noaroToBka
11.|npnpoaHbIX BOA. 8 11 |nomawHero 2 ggx::JMHee ©
Cnocobbl 04NCTKM 3anaHus
CTOYHbIX BOA..
Tema 12. noaroTtoBka
12.|AHannTunyeckas xmmMms 8 12-14 |nomalwHero 6 gg;:mﬂ“eee
BOL. 3a0aHus
Tema 13. VoHbl noaroToBka
13.|MeTannos B NpMpOaHbIX 8 15 |nomawHero 2 gg;::JMHeee
BOOAX. 3a0aHus
PeructpaunoHHbIin Homep 741414 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 14. Taxenble noAroToBka
14.|meTannbl B NpUPOLHbIX 8 16 |nomawHero 2 ggx:;”;eee
BOJax. 3agaHug
Tema 15. noAroToBka
15.|0OpraHnyeckune 8 17 |pomawHero 2 ggzaaﬁ;eee
3arpsi3HUTENN B BOAAX. 3agaHnsg
Tema 16. Kpyrnbiin cton.
noaroToska K
16.|AHanuTnyeckas xmmMms 8 18 oAroToska 2 ANCKyccus
anckyccumm
BOL.
Wtoro 36

5. ObpasoBatesibHble TEXHOIOTUK, BK/TKOYaA UHTEepaKTUBHbIe POpMbl 0OyUeHuUs
KOMMbIOTEPHbIE Npe3eHTauun nekumi;

NHTEPaKTMBHbIA ONpoc no pasgenam 1-3

WHTEPaKTUBHbIN onpoc no pasgenam 5-10;

Kpyrnbivi cTOn no pasgeny 14

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOWN paboThbl CTYAEHTOB

Tema 1. OCHOBbI rMAPOXUMUMN.

[oMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

Xumunyeckue n prnsanko-xmmmyeckme ceoncTea Boabl. Boaa kak pacteoputenb.
Tema 2. Xumunyeckuin coctas NpuMpoaHbIX BOA,.

JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

XvMunyeckui coctas npnpoaHbIX BOL. Ycnosus dbopmMmnpoBaHMSA XMMNUYECKOro coctasa NMPUPOLOHbIX
BOL

Tema 3. Xumua atMmoccpepHbIX 0CaaKoB.
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

PacTteopeHHble rasbl. KoHueHTpaums noHos Bogopona. VoHHbIM cocTaB NPUPOLHbIX BOL.
MwukpoaneMeHTbl. BuoreHHble BewecTea. OpraHnyeckme coegmHeHNs B NPUPOaHbIX Bogax XnMus
aTMocepHbIX 0cankos. Aapo3onu

Tema 4. Ycnosus chopMupoBaHus U XMMUYECKUA COCTaB NOA3eMHbIX BOA.
JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

Xumung atMocepHbIx ocankos. Aaposonu MuHepanbHble Bogbl. Pacconbl. Boabl cneundguyeckoro
cocTaBbl. AHTPOMNOreHHoe BO34eNCTBUE Ha COCTaB NOA3EeMHbIX BOL.

Tema 5. MuHepanbHble BOAbI.

KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

OBPA3EL| BUNETA 019 KOHTPOJ/IbHOW PABOTbI Bunet 1. HTerpanbHble nokasatenm
npupoaHbix Boa. Temnepaypa. CeetonponyckaHue. LiBeTHocTb. MyTHOCTb. Bkyc. 3anax. [MnoTHoOCTb.
2. MeTonbl onpeneneHns aHMOHHOrO cocTasa Bo4. Xnopuabl, 6pomnabl, NOAMIbI.

Tema 6. Xumus peyHbIx BOA.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

XuMUs peyHbix Bo4. Heo4HOPOAHOCTb XMMUYECKOro CcocTaBa peyHblX Boa. HeopraHnyeckmne
COeOUHEeHNs B peyHbIX Bodax. broreHHble n opraHnyeckme sewecTsa. PacTBopeHHbIe rasbl.
MuKpoaneMeHTbI.
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Tema 7. BuoreHHble U opraHuyeckue BeLlLecTBa B pe4YHbIX BOAax.

[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

BuoreHHble 1 opraHuyeckne BelwecTsa B NPUPOAHbIX BoAax. PactBopeHHble radbl. MUKPOaneMeHTbI
Tema 8. Xumus o3ep 1 BOAOXPaHUIMLL,.

JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Xumusa ozep. MNpecHble n conoHosatble 03epa. BogoxpaHunuwa. ConsHble o3epa.
Tema 9. XuMusa okeaHCKoOW BoAbl.

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

XuMunsa okeaHckom Bobl. [poncxoxaeHre ConeBon MacChl OKeaHa.

Tema 10. NMutbeBas Bopa. TpeboBaHUA K KayecTBy. TexHUYeCKue BOoabI.
JoMallHee 3a8aHve , NPUMepHbIE BONPOCHI:

MNMutbeBas Bopa. TpeboBaHMs K kadyecTBy. TexHuyeckue Boapl. OnpecHeHne Boabl. Cnocobel
nony4yeHms 0cobo YMCTON BOAbI. VICTOYHMKYM 3arpS3HEHW MPUPOLHbBIX BOL.

Tema 11. UcTOYHMKM 3arpsi3HEHUI NPUPOLHbIX BOA. CNoco6bl OUMCTKM CTOUHBIX BOL,..
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

X034ACTBEHHO-6bITOBbIE CTOYHbIE BOAbI . CTOYHbIE BOAbI MPOMbIWNEHHBIX NpeanpusTuii. Cnocobel
OYUCTKM CTOYHbIX BOA.. OueHKa 3arpsisHeHHOCTM BofoeMoB. CaMooumLieHe BOAOEMOB.
AHanutuyeckas xumns Bog. Ponb XMMMYeckoro aHanmaa npu oueHke kadectsa Bog. CtaHLapTHbIE
MeTOLbl XMMYeckoro aHanmaa soa.Ot6op, koHcepBaLuus U xpaHeHue nNpob.VHTerpanbHble
nokasartenu. Temnepatypa. CetonponyckaHue. LiBeTHocTb. MyTHOCTb.

Tema 12. AHanuTHyeckKass Xumus Boa.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Bkyc. 3anax. MNnotHocTb. Obuiee coaepxaHne NPUMECeit, pacTBOPEHHbIE U B3BELWEHHbIE BEWECTBa.
Y nenbHas anekTponpoBoAHOCTb. KNCNOTHOCTL, weno4yHocTb, pH, XecTkocTb.OKncnseMocTb.
BuxpomartHas okucnsemocTtb (XI1K). NepmaHraHatHaa okucnsaemocTb. PaCTBOpEHHbI KMCIopoa.
Broxnmnyeckoe notpebnenHne knucnopona. OnpeneneHune bINK ctaHoapTHbIM METOLOM
pasbaBneHus. Yrnepon opraHnyeckux Bewects. Obuee conepxaHue azota. VMIoHbl aMMOHUS 1
ammmak. Obuwas cepa

Tema 13. NoHbI MeTannoB B NPMpPOAHbIX BOAAX.
JOMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

MeTtoabl onpeneneHns aHMOHHOro coctaea BoA. Xnopuabl, 6pomnabl, voanabl. HATpaThbl 1 HUTPUTDI.
docdpaTbl, cynboathl, kapboHatbl. Cynbchuabl, ceposogopon, Cynbcputbl. Bopartbl. Cunukarsl.

Tema 14. Taxenble MeTanbl B NPUPOAHbIX BOAaX.
LoMallHee 3afaHne , NPUMeEpPHbIE BOMPOCHI:

OnpegnenexHve NOHOB MeTannoB B BogaxMeToabl onpefeneHns aHMoHHOro cocTtasa Bog. Xnopuasl,
6pomnabl, noanabl. HuTpathl n HUTPUTLI. DocdaTbl, cynbdaThl, kKapboHaTbl.

Tema 15. OpraHuyeckue 3arpsi3HUTENM B BoOax.

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

OnpeneneHne opraHnyeckmx 3arpssHuTenein B sogax. ®eHonol, Hedprenponyktol, CIABBbI.
Tema 16. Kpyrnbin cton. AHanutuyeckas XMmmM1sa BoA.

ONCKyCCUS , MPUMEpPHble BOMPOCHI:

Tema kpyrnoro ctona: CoBpeMeHHble TeHAEHUMN Pa3BUTUS aHANUTUYECKOWM XMW BOL.
Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 3a4eTy:
Bonpocbl ons camocTosTensHow paboTbl U NOArOTOBKM K KOHTPONIbHOW paboTe 1 3a4eTy.
1. Xummnuyeckue n prsmnko-xuMmnyeckre cBoincTea Boabl. Boaa kak pactsoputens.

2. XuMmnyeckuii coctaB NPUPOLHbIX BOA. YCNOBUS (hOPMMPOBAHUS XMMNYECKOro COCTaBa
NPUPOLHbIX BOA,.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 741414 5AE
Crtpanunua 9 us 12. il YHI:I

S OEMALIGH



Mporpamma ancumnnuubl "Mrmaopoxummnyeckuii aHanma"; 020100.62 Xumng; AoUEeHT, K.H. (aoueHT) MapudssHos A.P.

3. PacteBopeHHble rasbl. KoHueHTpauns noHos sogopoa. VIoHHbIn cocTae npupoaHbIX BOL.
MwukpoaneMeHTbl. BuoreHHble BewecTea. OpraHnyeckme coeamMHeHNs B NPUPOSHbIX BOAAX.

4. Xnmmsa atMocgrepHbIX 0CaaKkoB. A3po30nu.
5. Ycnosus oopMMpoBaHMS U XMMUYECKNIA COCTaB NOA3EMHbBIX BOA,

6. XMunsa peyHbix Bo4. HeoOHOPOLHOCTb XMMUYECKOro CocTaBa peyHbix BoA. HeopraHuyeckne
COelHEHUS B peyHblX Bogax. buoreHHble n opraHmyeckune BelwecTtsa. PacTBopeHHble rasbl.
MuKpoaneMeHTbI.

7. Xnmus o3ep. lNpecHblie n conoHoBatble o3epa. BoooxpaHunuwa. ConsaHble o3epa.
8. Xummsa okeaHckowm Bogpl. [1poncxoxgeHne conesoit MacChl okeaHa.

9. MNuTtbeBas Boga. TpeboBaHus Kk kavecTBy. TexHuyeckmne Boabl. OnpecHeHne Boabl. Cnocobbl
nony4eHnst 0cobo YMCToN BoAbl. AICTOYHMKM 3arps3HEHNIA NPUPOAHbLIX BOA. XO3SMCTBEHHO-ObITOBbIE
CTOYHble BOAbl . CTOYHbIE BOAbI MPOMbIWEHHbIX NpeanpuaTnii. Cnocobbl O4UCTKM CTOYHbIX BOL..
OueHka 3arpsisHeHHOCTM BogoemoB. CamooumiLeHne BO4OEMOB.

10. AHanuTnyeckasa xumus sog. Ponb xMMmnyeckoro aHanuaa npu oueHke ka4yecTea Bof.
CraHpapTHble METOLbI XMMUYECKOro aHannaa soa.OTbop, KOHCEpPBAUMS U XpaHeHKe
npob.MHTerpanbHble nokasatenun. Temnepatypa. CeetonponyckaHue. LiBeTHocTb. MyTHOCTb. Bkyc.
3anax. MNMnoTtHocTb. Oblee copepxaHue NpUMeceit, pacTBOPEHHbIE N B3BELIEHHbIE BELLECTBA.

Y nenbHas anekTponpoBoAHOCTb. KUCNOTHOCTb, Weno4yHoCcTb, pH, XeCcTKoCTb.

11. Okncngemoctb. BuxpomatHas okmncngemocTb (XI1K). NMepmaHraHaTtHas OKMCNSEMOCTb.
PacTBopeHHbI kncnopod. buoxummnyeckoe notpebnerne kucnopona. Onpenenexme bINK
CTaHOapTHbIM MeToAoM pa3basneHus. Yrnepon opraHudeckux Bewects. Oblwee conepxaHve asoTa.
NoHbl ammoHns n ammmak. Obwas cepa.

12. Obuwee conepxaHne asota. VloHbl ammoHns n ammmak. Obwas cepa.

13. OnpeneneHne NOHOB MeTannoB B BogaxMeToabl onpeneneHms aHMOHHOro cocTasa BOQ.
Xnopwuabl, 6pomMuabl, noanabl. Hutpatel n HUTPUTLL. Pocdatsl, cynbdatbl, kapboHaTtbl. Cynbduabl,
ceposogopon, Cynbcputbl. bopatbl. Cunukatbl. LenoyHble n weno4YHo3eMenbHbIE MeTanbl.
Taxenble MeTannbl. OnpeneneHne opraHMyYecknx 3arpsasHmteneri B sBogax. deHonol,
HedpTenpoaykTbl, C[1ABbl. COBpEMEHHbIE TEHAEHLMN PA3BUTUS aHANUTMYECKON XMMUKN BOL
OBPA3EL BUNETA 019 KOHTPO/IbHOW PAEOTHI

Bunet

1. VIHTerpanbHble nokasartenu npmpoaHbix Boa. Temnepaypa. CesetonponyckaHue. LiBeTHOCTb.
MyTHoCTb. Bkyc. 3anax. [MnoTHOCTb.

2. MeToapl onpeneneHns aHNOHHOro cocTasa BoA. Xnopuabl, 6poMuabl, MOANIbI.

OBPA3EL BUNETA OJ1A4 SAYETA
Bunet
1. OcHOBbI rMaPOXUMUN [ MOPOXNMMS 1 ee 3HAYEeHME . IcTopns pasBuTus rmapo-xvMmun.

2. Onpe,u.eneHVle NOHOB MeTaNNoB B Bodax. LLlenoyHblie n wenoyHo3eMenbHble Me-Tannbl. TaxXenble
MeTannbl.

7.1. OcHOoBHas nuTeparypa:

1.Croikosa E.E., EBTioruH I".A. F'mopoxmummyeckuin aHanns: YyebHoe nocobue. - KasaHb: 13a-Bo
KasaHckoro yHusepcuteta. 2010. - 48 c.

2.Cronkosa E.E., MensHuesa 3.11., ETioruH IN.A. mapoxuMmyeckuin aHanna. [SNeKTPOHHbIN
pecypc]. - 2010.Pexunm goctyna: http://kpfu.ru//staff_files/F1720735142/Gidrohimicheskij.analiz.pdf
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3. CaposHukosa J1. K. 9konorus n oxpaHa okpyxatowen cpenbl Npyu XMMAUYECKOM 3arps3HEHNN:
y4yebHoe nocobue ans CTyneHTOB, 00y4aloWmnXCs MO XUMUYECKIM, XMMUKO-TEXHOTOTUYECKIM 1
6uonornyecknm cneumnanbHoctsam / J1. K. CaposHukosa, . C. Opnos, W. H. JlosaHoBckas. - N3a.
4-e, cTep.. - Mocksa: Bbicw. wk., - 2008

4. XebeHTsieB A. . AHanntuyeckas xmmms. XuMmnyeckne metoapl aHanmaa: Y4eb. 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.Pexum gocTtyna:
http://znanium.com/bookread.php?book=419626

5.AHanuTnyeckasn xumms. KonnyecTseHHbln aHanna. ®u3nko-xmMmnyeckme Metoabl aHanmaa:
yyebHoe nocobue[dnekTpoHHbI pecypc]. / KO. 9. XaputoHos, [. H. Oxabapos, B. KO. puropbesa.
- M.: TSOTAP-Megua, 2012. - 368 c. Pexum goctyna:
http://www.studmedlib.ru/ru/book/ISBN9785970421994 .html

7.2. JlononHuTenbHasa nuteparypa:

1. Ot1710, M. CoBpeMeHHble MeToabl aHanuTnydeckon xummm / M. OTTO, nep. ¢ HeM. nog pea. Mapmala
A.B./ N3pa. 2-e, ucnp. M.: TexHocepa, 2006. - 543 c.

2.KpuctunaH, I'. Ananutudeckas xummng: B 2 1./ . KpuctumaH; nep. ¢ aHrn. A.B. Napmawa [v op.];
BcTyn. cT. akan. PAH KO.A. 3onotoBa.?Mockea: BUUHOM. Nlabopatopust 3HaHwuin, 2011.7?; 25[T.]
2.72013.7504 c.

3.AHanutnyeckas xumns: npobnembl 1 noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. OTT0,
I". M. Bugmep; nep. ¢ aHrn. A. . bopaeHko [u gp.] nog pea. 0. A. 3onotosa.?M.: Mup: ACT,T.
1.72004.7608 c.

4.AHanutnyeckas xumms: npobnemol 1 noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. OTT0,
. M. Buomep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] nog pegn. tO. A. 3onotoea.?M.: Mup: ACT,T.
2.72004.7728 c.

7.3. UHTepHeT-pecypcChbl:

Analytical Chemistry - http://pubs.acs.org/journal/ancham

Analytical Chemistry Study Online - http://cat.middlebury.edu/~chem/chemistry/www/www_anal.html
Cant no rugporeonoruu - http://wasch-gidrogeolog.ru/glavnaya/

CnoBapb Mo ruaporeonornn n NHXeHepHon reonorum - http://www.geokniga.org/books/3395

9bC - http://libweb.ksu.ru/ebooks/publicat/0-767581.pdf

8. MarepmanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHve gucunnnuHbl "l mopoxmmmuyeckuii aHanms" npegnonaraeT UCNONb30BaHWE CneayroLwero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KoMnbloTepHBIN NPoekTop

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpebosaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020100.62 "Xumuna" n npodounio NoaroToBkN AHanMTn4yeckas XumMns .
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S 201 __r.
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byaHukos IM.K.

v 201 __r.
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