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PABOYAS NPOrPAMMA YYEBEHOW OUCLUUMNNUHDI

B1.B.24 AHanutndyeckue nccnegosaHusa Boabl

1. Koa n HaumeHoBaHue HanpaBneHus noarotoBkn: 05.03.01 «"eonormsa»

2. Mpodunb NOAroTOBKMU:  NOUCKK, pasBedka Nog3eMHbIX BOL U UHXEHEPHO-Teonornyeckme
N3bICKaHUS

3. KBanudumkauma BbInyCcKHUKA: Gakanasp

4. dopma obyyeHUs: o4Has

5. Kachegpa, oTBevaroLwas 3a peanusaumio QUCLUNIUHDI: Kadpegpa rmgporeosnorun,

WHXXEHEePHOW reonormm 1 reod3Kosnormm

6. CoctaBuTeNnu nporpaMmmbil: BabknHa Onbra AnekceeBHa, CTapLunin NnpenogaBaTesb

7. PekomeHaoBaHa: Hay4yHO-METOOUYECKMM COBETOM reosiormyeckoro oakynbTeTa,
npoTtokon Ne 7 ot 24.06.2021

8. YuebOHbIn roa: 2024 - 2025 CemecTp(bl): 7



9. Llenn n 3apaum y4yebHON ANCLUNNUHDI

Llenbro oceoeHusi y4ebHoU OucyurniuHbl sersgemcs popmuposaHue 3HaHul meopemu-
YEeCKUX OCHO8 COBPEMEHHbIX XUMUYECKUX U (bU3UKO-XUMUYECKUX MemoO0o8 aHarnu3a, aHaaumu-
yeckux MemolOuKk U rnpuemos, cmamucmu4eckol o6pabomku pe3ynbmamo8 XUMUYECKO20
aHasu3a 800bl.

3adayu y4ebHoU OucyunuHbI:

— O3HaKoMumb C MemoOuKamMu U HOpMamueHbIMU OOKyMeHmamu, orpedensrouumu
rnopsidok ombopa rpob 800kl Os18 pas3fiuyHbIX 8UOO8 aHarnu3a;

- U3y4umb OCHO8OrIofIaz2aruue Xxumudeckue, MUukpobuonoaudeckue, paduosioaudeckue
rnokazamersnu, onpeodensuwue kKa4ecmeo 800bl;

- oc8ouUMb MemoOuKU orpedesieHus pal3iudyHbIX Nnokazamesel Ka4yecmea 600bl;

- Hay4yumbCs oueHusamb Kayecmeo 800 C y4YemoM 2u2UEeHUYeCKUX rnokalamenel u
HOpMamugos, C Ueflblo UX UCIMOMb308aHUs 8 pas/iu4HbiXx eudax Xo3sUcmeeHHOU
oessmersibHoCMu.

10. MecTo y4ye6HOM AMcUMNNUHbI B cTpykType OMOIT:

Bnok b1, aucumnnuHa BapuaTUBHOW 4acTu, POPMUPYEMON ydacTHUKaMKU obpasoBaTerbHbIX
OTHOWeHUN. TpeboBaHe K BXOAHbIM 3HAHUAM, YMEHUAM M HaBblkaM No gucumnnnHam: 6aka-
naBpbl JOMKHbI 3HAaTb OCHOBbLI 6Aa30BbIX M BapnaTUBHbLIX ANcUMninH (Xumus, BoaHble pecypchl,
reoxumus, 'vgporeonorud, 'vgporeoxnumng). OucumnnvHa siBNgeTcs npeglecTBylowen onga
Takux cneumanbHbIX OUCUMINIUH Kak « [ maporeoxmmus TexHoreHesa, « MOHUTOPUHT NOA3EMHbIX
BOAY.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA NO AUCLUNNUHE (3HAHUS, YMEHUSl, HaBbIKK),
COOTHEeCEeHHbIe C NnaHMpyemMbiMU pe3yribTaTaMn OCBOeHUS obpa3oBaTenibHOW NMporpam-
Mbl (KOMNEeTEeHUUSAMU) U UHAMKATOPaMM UX AOCTUKEHUA:

Kog HassaHue komne- Kog(bl) NuamkaTtop(bl) lMnaHupyemble pe3ynbTaTbl 06y4eHus
TEHUUK
MK-2 | CnocobHocTb oue- | TNK-2.1 | Bnageetr meToga- | 3HaTb: MeToAbl TMAPOreosiorM4eckux MCcreno-
HMBaTb  MOPOreo- MW MOMEBbIX N Ka- | BaHUN, OCOBEHHOCTU XMMWYECKOro coctaBa U
NOrMYeckne u  WH- MeparbHbIX TMApO- | CBOMCTB BOAbl; METOAbI aHANUTUYECKON XUMUM;
eHepHo- reonorM4ecknx 1 | 3aKOHOMEPHOCTU  MPOLeCcoB, — onpeAensioline
WHXXEHEepHo- XMMMWYECKUIN COCTaB BOAHbLIX OO bEKTOB.
reonornyeckune )
reonornyecknx YMeTb: KBanuguuMpoBaHHO OCYLLECTBNATbL Mpo-
ycnosua Ana  pas- “ccrneaoBaHwii, 600T60p 1 NPOBONOArOTOBKY BOAbI; KOMMNETEHT-
NnN4YHBIX BUAOB XO- mMeTogamMu nabo- | HO OpMEeHTUPOBAaTLCA U 0BOCHOBAHHO BbIOMPATL
3A1UCTBEHHOW  Aes- paTopHbIX  UCMbI- | METOAbI aHann3a BoAbl C y4€TOM NMOCTaBIIEHHbIX
TENbHOCTU TaHUA TPYHTOB W | 3aday; KBanM@pPuULMPOBAHHO NPUMEHSATb BbIOpaH-
XMUMUYECKMUX aHa- | Hble MeToAdbl U METOAMKN Ha NPaKTUKe.
nn30B noAsemMHbIX | Bnagetb: metogamu onpoboBaHus npu rugpo-
BO.. reonorm4yeckmx UccrefoBaHUAX, OCHOBHbIMU Me-
TOAaMU M MEeToOuKaMM aHanmsa XMMUYECKOro
cocTaBa BOA; METOOaMU YMyYlEHUs KavecTBa
BOAbl NPU LLeHTpanmM3oBaHHOM BO4OCHa0XeHUHN.

12. O6bemM AnMcuUNuHbI B 3a4eTHbIX egnHuuax/yac. — 2 /72

Pdopma NPOMeXyTo4HHOM aTTecTauum - 3a4eT

13. TpyaoeMkocCTb No Bugam y4ebHon paboTbl

TpynoemMkocTb
Bug yuebHom paboTbl Bcero o cemecTpam
Ne 7
AyONTOPHbIE 3aHATUSA




nekyum 16 16
B TOM YMCheE: npakTu4eckune
nabopartopHble 16 16
CamocTosiTensHasa paborta 40 40
B TOM 4Ymncne: kypcoBasi paborta (MpoekT)
dopma NpomMeXyTOUHON aTTecTaLmm
(3x3ameH — 36 Yac., 3a4em 0 yac.)
Wtoro: 72 72

13.1. CogepxaHue QUCLUMNIUNHDI

Ne n/n

HanmeHoBaHue pasgena
OVCUUNIIUHBI

CopepxaHue pasaena OUCLUNIUHLI

Peanunsauyus

pasgena guc-
LMMANHBI C No-
MOLLIbIO OHNaWH-

Kypca, QYMK

1. Jlekuum

1.1

BeegeHve. MeTogbl onpe-
OeneHns pasnu4YHbIX MoKa-
3arenen kadecTtea BoAbl.

TeopeTnyeckne M METOO0NOrMYECKNEe OCHOBbI OUCLIN-
nnuHel. ObLUMEe CcBedeHMst O XMMUYECKOM COCTaBe
BOAHbIX 06bekToB. OCHOBHbIE XapaKTEPUCTUKN aHanm-
TMYECKNX MEeTodOoB U MX knaccudpmkaumsi. OpraHonen-
TUYECKNA MeToh nccnegoBaHusa Boabl. Konopumetpu-
yeckun meTtoa wuccrnepoBaHusa Boabl. OcoOeHHOCTU
BbINOSTHEHUSA aHanM3a KonopumMeTpnu4eCckUM METOLOM.
MeTog uccnegoBaHuna Boabl No WpUETY. TUTpUMET-
pudeckuii (0OObLEMHBIN) MeTon WcCcnefoBaHWs BOAbI.
Ocob6eHHOCTM BbLIMOSIHEHMS aHanu3a TUTPUMETpude-
CkuM mMeTodoM. PacyeTHbii meTog. TypbuaumeTtpude-
CKUI MeTof uccnegosaHusa Boabl. BecoBon meTtopn nc-
cneaoBaHns BOAbI.

AHanunTnyeckmne
nccrnegoBaHus
BOAbI

1.2

OT60p nNpob BOAbI, UX KOH-
cepBaumMsi M XpaHeHue B
COOTBETCTBMM C HOpMaTuB-
HbIMM [oKymeHTamu. [lpo-
6onoaroToBka.

TexHuka otbopa npod. Beibop mecta ansa ortbopa
npo6 BoAabl ANS PasNUYHbIX BOAHbIX UCTOYHUKOB. Bu-
Abl otbopa npo6 (pasoBble WM cepuiHbie). Buapl
npo6 (nNpoctble M cMmewaHHble). Crnocobbl oTOOopa
npo6. Konnyecteo npobbl, HEOOX0AMMOE AN aHanu-
3a. Cocyabl Anst otbopa u xpaHeHus nNpob. Mpubopkl 1
npucnocobneHua ansa otbopa npob. Ot6op npobd u3
pek 1 BoAHbIX NoTokoB. OT60p Npob BriaXHbIX 0CaaKoB
(ooxas u cHera). OT6op nNpo® M3 rpyHTOBLIX BOA. OT-
6op Npob M3 BOOOXPaAHWUNWLL, UCKYCCTBEHHBLIX 03€p
npyaoB. OT60p Npob BoAbl M3 BOOONPOBOAHON CETU.
Cnocobbl koHcepBauuy npob BoAbl, KONIMYECTBO KOH-
cepBaHTa Ha 1 N BoAbl B 3aBMCMMOCTU OT LiENen aHa-
nn3a. OCHOBHblE XMMMUYECKUE KOHCEepBaHTbI. TpaHc-
NMOpTUPOBKA W XpaHeHue npod npu onpeaeneHHon
TemnepaTtype. [pobonogrotoska. Cnocobbl paspyLue-
HWUSi OpraHMyYecKknx coeguHeHun B npobax BOAbl: 030-
neHve, MOKpoe cxuraHue, Y®-obnyyeHue. Ycnosusi
NMPUMEHEeHNsi, OOCTOMHCTBA W HEOOCTaTKM KaxKgoro
metoda. KoHueHTprpoBaHne MUKPOKOMMOHEHTOB: Bbl-
napuBaHue, OTFOHKa NeTy4Ynx KOMMOHEHTOB, ocaxge-
HWe N coocaxaeHue, aKCcTpakuus, copbums, pnotauus
1 BbiMopaxmBaHue. OCHOBHble JOCTOMHCTBA U Hepo-
CTaTKM Kagoro metoaa.

AHanunTunyeckmne
nccnegoBaHus
BOAbl

13

lNokasaTtenu kayecTBa BoAbl

OpraHonenTuyeckme nokasaTenu KavecTtBa BoAbl: a)
usnko-opraHonenTuyeckme nokasatenu BoAbl: a) 3a-
nax, BKyC U MPUBKYC, LUBETHOCTb, MyTHOCTb, NMpoO3pay-
HOCTb; 6) XUMWKO-OpraHonenTUYeckne: MuHepanuaa-
umMs (Ccyxom ocTaToK), BOOOPOAHLIN MokasaTenb (pH),
LLENMOYHOCTb M KUCINOTHOCTb, PACTBOPEHHLIA KUCIO-
pogd, buoxmmmdeckoe notpebneHune kucrnopoga (BIK),
OKUCNAEMOCTb UMM XUMMUYECKOe MoTpebrieHne Kucno-
poaa (XIK), obLyas )KecTkoCTb, Xropuabl U cynbdathbl,
Xeneso, MapraHeu, Medb, LMHK, XNOpodeHusbl.

AHanuTtunyeckmne
nccnegoBaHus
BOAbl




MNokasaTtenu anngemuonornyeckon 6esonacHocTu BO-
abl: Mukpobuonormyeckne nokasaTenu Bofbl: obuias
MUKpOBOHasa u4ucneHHocTb Gaktepun (OMY), obwme
konndgopmHele Gaktepun (OKB), TepMoTonepaHTHble
konudopmHble Gaktepun (TKB), konudharu, cnopebl
CynbUTPEOYKTOPOB, CUHErHOMHasa naroyka, 30510Tu-

CTbil  CTAUNOKOKK,  SHTEPOKOKKM,  YCIOBHO—
naToreHHble OPOXOKM U MUKPOMMULETLI, CUHE-3eNnéHble
OPOMOKM.

Pagnonornyeckne nokasaTenu kadyectsa Bopl: obwas
o — PagunoaKkTUBHOCTb, — paanOaKTUBHOCTb, pagun —
226, pagun — 228, npuBeneHHas addeKkTnBHas 4osa,
TPUTUNA, YpaH.
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OuuncTka Boabl

Knaccudvkaumss MeTogoB yryylleHus kavyecTBa BOAbI
npu LEeHTpanM3oBaHHOM BO4OCHabxeHuun. [urneHude-
ckasi oLeHKka ocBeTneHuss u obecuBevmBaHWUa BOAb.
CyLlHOCTb npoueccoB Koarynauuw, oTCTaMBaHus W
duneTpaumm. CoopyxeHusi, NpUMeEHsIEMble C 3TON Lie-
neto. MeTtoabl obe3zapaxumBaHmsa Bogbl, UX Kraccmudu-
Kauus 1 TMrimeHnYeckas XxapakTepucTuka.
CpaBHuTenbHaa xapakTepucTuka MeTOAoB XIopupo-
BaHus BOAbl. XMNOpCcoAepallime peareHTbl, UCMofb3y-
eMble Ons obe33apaxuBaHus BOAbl, MEXaHM3M WX
BGakTepyumgHoro gencTeusi. HepoctaTkm xnopupoBa-
Husi. O6e33apaxunBaHne Bodbl O30HMPOBAHUEM U Yib-
TpadnoneToBeiM 0BNYyYEHNEM, WX TUTMEHUYHAA Xa-
pakTtepuctuka. lNokasaTenu addeKkTMBHOCTU 006e33a-
paxxuBaHWsi BOAbl Ha BOAOMNPOBOAHbLIX CTaHLMAX Npwu
LEHTPanu3oBaHHOM XO3AWCTBEHHO-NMUTLEBOM BOAO-
cHabxeHun. CneumanbHble MeTOAbl YNy4LleHUs Kaye-
CTBa BOAbl, UX CYLLUHOCTb U TMIMEHNYecKas xapakrepu-
cTuka (onpecHeHue, ymsiryeHue, obesxenesvBaHue,
dTOopMpoBaHune, AedpTopmpoBaHme, aerasaumns, gesak-
TMBaUus).

AHanunTnyeckmne
nccnegoBaHus
BOAbI
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CoBpeMeHHble
aHanusa Bog.

mMeTobl

CoBpeMeHHOE COCTOSIHME W MEepPCreKTMBbI pPasBUTUS.
doToMeTpuyeckne MeTodbl B aHanuM3e MpuUpoaHbIX U
CTOYHbIX BoA. OCHOBHble HamnpaBneHUst COBEpLUEH-
CTBOBaHWSA MeTOAOB ANA OLeHKU KadecTBa Bog. Pas-
BUTME TeCT-MeToa0B OJ1d XapaKTepUCTUKN KadecTBa
BOAHbIX 06BEKTOB. Vcnonb3oBaHne KMHETUYECKUX Me-
TOOOB MccrenoBaHus ans onpegeneHms opMm murpa-
UMM MUKPOSNEMEHTOB U BO3MOXXHOCTU OnpeaeneHuns
nx cogepXxaHus. BoamoxxHocTU aTOMHO-
abcopbUMOHHOTO U aTOMHO-3MUCCMOHHOTO METO0B
npu aHanmae NPUpPoAHbIX BOA.

AHanuTtnyeckue
nccrnegoBaHus
BOAbI

2. llabopaTopHble 3aHATUA

2.1

AHanuTunyeckme uccneno-
BaHWA BOAbI. Bmsyaanble n
opraHonenTuyeckme MeTo-
abl.

OnpegeneHne myTHocTM Boabl. OnpepeneHve LBeT-
HocTu Boabl. OnpeaeneHne 3anaxa Boabl. Onpepnene-
HMe BKyca Boapbl.

AHanunTtunyeckmne
nccnegoBaHus
BOAbI

2.2

AHanuTunyeckne uccneno-
BaHMsa Boabl. Konopumet-
puyeckne MeToabl.

OnpepeneHne  BogopogHoro  nokasaTtens  (pH).
OnpefeneHne noHa okucHoro xenesa (Fe*). Onpe-
OeneHne NoHa 3aKMCHOro xenesa (Fe2+). Onpepene-
Hue HuTput-moHa (NO,). OnpeaeneHve nMoHa ammo-
Hua (NH,"). Onpenenenve Hutpat-noHa (NOs). Onpe-
aenenne ceposogopoga (H,S). OnpegeneHvne pac-
TBOPEHHOro B Boge kucropoga (Oy).

AHanuTunyeckune
nccnegoBaHus
BOAbl

2.3

AHanuntunyeckne  unccnego-
BaHMA BOAbl. TUTpUMETpuU-
yeckme (06bemHble) U Typ-
onanmeTpunyeckme MeTtoabl.

OnpegeneHue aeyokucn yrnepoga (CO;), kapboHart-
voHa (COz%) u ruppokapBoraT-uoHa (HCO3). Onpe-
aenenne xnopug-unoHa (Cl). OnpegeneHue o6uien
XectkocTn. OnpegeneHne WoHa  KanbLus (Caz+).
OnpegeneHve woHa marHusi (Mg®). Onpepenenue
cynbgat-noHa (SO,”). ObpaboTka pe3ynbTaToB Xu-
MWYECKOrO aHanuMsa BOAbl, OLEHKa KayectBa [Ans

AHanuntnyeckmne
nccnegoBaHus
BOAbI




| | NPaKTN4YECKOro 1CMONb30BaHWS. |

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHsaTUI (KONMYECTBO YacoB)

Ne HanmeHoBaHMe Tembl
CamocTtosTenbHas

n/n (paspena) ancunnnuHel Jlekuun Mpaktuyeckne | JlabopaTopHble pabora Bcero

1.1 | BeeageHue. MeToapl
onpeneneHns pasnnyHbIX
nokasatenem KayecTBa
BOAbI.

1.2 | OT60op npo6 BOABI, WX
KOHCEpBaLMA U XpaHeHue
B COOTBETCTBMU C HOpMa- 2 4 6
TUBHBIMW  AOKYMEHTaMMU.
lMpobonoaroToBka.

1.3 | MNMokasaTenu KayecTBa
BOAbI

1.4 | OuncTka BoabI 2 4 6

1.5 | CoBpeMeHHble  MeTOoAbI
aHanusa Bof.

AHanuTtunyeckme uccnepno-
BaHusi BoAbl. BuadyarnbHble
7] opraHonenTuyeckue
MeToabl.

2.1

AHanuTnyeckue wnccneno-
2.2 | BaHna Boapbl. Konopumert- 4 6 10
puyeckue MmeTofbl.

AHanuTnyeckne uccrneno-
BaHus BoOAbl. TuTpumeTt-
2.3 | pnyeckne (06bEMHbIE) M 8 8 16
TypbugnmeTpuyeckme
MeToabl.

14. MeToauueckue ykasaHusi Ansi 00y4aroLWmUXca N0 OCBOEHUIO AUCLMMIIUHDI:

Ob6yvatoLmecss 4OMKHbI UCNONb30BaTh ONy6IMKOBaHHbLIE Y4eOHO-MeToanYeckme nocobus
no Kypcy «AHanNUTU4eCckMe NCCrneaoBaHus BOObI» U COMPSXKEHHbIE C HAM MaTepuanbl U3 nepeuy-
HA OCHOBHOM W1 JOMNONHUTENBHOM NUTEpPaTypbl, a Takke maTepuans Ha ObpasoBaTenbHOM Nop-
Tane BI'Y — https://edu.vsu.ru/

B pamkax gucumnnuHbl NnpegycMoTpeHbl cnegyowme obpasoBaTeribHble TEXHOSOMMN:
3aHATUS NEKUMOHHOro Tvna n nabopaTopHble 3aHATUS, cCaMOCTosiTeNbHaa paboTa CTyQeHTOoB,
BKIOYaloLLAa YCBOEHNE TEOPEeTUYECKOro MaTepuana, NoAroToBKy K nabopaTopHbIM 3aHATUAM,
pabota ¢ y4yebHukamm, y4ebHO-MEeTOANYECKON NUTEpPaTypon, NOArOTOBKA K TEKYLLEMY KOHTPO-
N0 yCcneBaemocTH, K 3a4yeTy, a Takke KOHCYNbTMpOBaHWE CTYLEHTOB MO BOMpocam noucka
Hay4YHOM MHGOPMaLMK, n3yvyeHus yd4ebHOro matepmana n NnpakTU4YeCcKoro peLleHns 3agay.

UTeHne nekumn ocyLlecTBnseTcs C npe3eHTaumnmen OCHOBHbIX MaTepmnanos Ha MyrbTu-
MegMAHOM 06opYyaAOBaHUKM, YTO MOMOraeT Nydlle YCBOUTbL NPONAEHHbIN MaTtepuan. Ha nabopa-
TOPHbIX 3aHATUAX pacCMaTpUBalOTCH onpedeneHHble pasgernsl ancumnnuHbl. [lenaetcsa obwmn
aHanu3 BOAbl, ONpeaensalTCca cneunduyeckne KOMMOHEHTbI M KOMMOHEHTbI 3arps3HUTENu,
NpoM3BOAMTCSH NepepacyeT XMMUYECKOro aHanusa, ero kKnaccuduumpoBaHue u rpaduyeckoe
n3obpaxeHue.

[nsa ycnewHoro oBnageHnsa Kypcom Heobxoanmo obssaTernbHO nocellatb BCe 3aHATUS.
B cnyyasx nponycka 3aHATUA CTYAEHTY HEOOXOAMMO CaMOCTOATENbHO U3Yy4nTb MaTepuan u
OTBETUTb Ha KOHTPOSbHbIE BOMPOCHI NO NponyLeHHon Teme. B xoge 3aHaTuMi obyvarowmmcs
peEKOMeHAyeTCs BECTU KOHCMNEKTUPOBaHNe y4ebHoro maTtepmana.

[lononHuTenbHble PECYPCbI: ANEKTPOHHLIN Y4ebHbIA Kypc C onepaTtMBHO OBGHOBNSEMOM
NMHpopMaumen n UMpPOoBbLIMU pecypcamMm (3NEKTPOHHbIE NPOrpamMMbl KYpCOB, 3NIEKTPOHHbIE Ba-
praHTbl y4ebHbIX NOCOBUN N METOAMYECKUX PEKOMEHAAUNN, BAapUaHTbl NPakTUYECKUX 3a4aHun,



https://edu.vsu.ru/

rMNEPCCLINKN HA UHTEPHET-Pecypchbl C BbICTPLIM AOCTYNOM, Npe3eHTaunn, TecTbl, Kenc-3agaHns
AOCTYN K BHELWHUMM BUOEO-pecypcam B paMKax dfieKTPOHHOW cpefbl U ap.). B pamkax anek-
TPOHHOW y4ebHOW cpefbl peann3yeTcs MHTEePaKTUBHbIN BapuaHT obLeHna co cTyaeHTamu B
pexunme OHnarH (3NEeKTPOHHOEe 0byyYeHne n OUCTaHUMOHHbIE ObOpa3oBaTenbHble TEXHONOMMN B
3MEKTPOHHO-06pa3oBaTenbHOM Cpeae yHMBepcuTeTa Ha nporpammHon nnatgopme LMS Moo-
dle).

15. NepeyeHb OCHOBHOM U [ONOJIHUTENIbLHON NUTEpPaTypbl, PeCypCOB UHTEPHET, He0b6Xxo-
AUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHasi nuTepaTtypa:
Ne n/n NcTouHmk

1 CanbHukoBa, E. B. KonuuectBeHHbI aHanus : ydebHoe nocobue / E. B. CanbHukoBa, E. A. Ocunosa ;
OpeHbyprckmin rocyaapCTBeHHbIN yHuBepcuTeT. — OpeHbypr : OpeHbyprckuin rocyaapCTBEHHbIN YHU-
Bepcutet, 2015. — 160 c. : Tabn., nn. — Pexxwum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=439068 (aata obpaLieHus: 12.08.2021). — bnb-
nuorp.: c. 151-154. — ISBN 978-5-7410-1291-8. — TeKCT : 3NIEKTPOHHbIN.
2 Bacunbes B.I1. AHanuTnyeckas XuMus : B 2 KH. : y4ebHUK Ans cTyd. BYy30B, 00YyY. MO XMMMUKO-TEXHON.
cneuunansHocTam / B.I. Bacunbes .— 5-e uag., ctep. — M. : [poda, 2005- .— (Bbicwee obpasosa-
Hue) .— ISBN 5-7107-9658-1.
KH. 1: TuTpumeTpurdeckne 1 rpaBuMeTpmuyeckuin metTogbl aHanmsa .— 2005 .— 366,[1] c.

3 XapuTtoHoB H0.A. AHanuTndeckas XuMns. AHanuTuka : B 2 KH. : y4eOHUK Ang cTya. By30B, obyy. no
dapmMaLeBT. n Hexum. cneuunansHocTam / KO.A. XaputoHoB .— M3a. 3-e, ncnp. — M. : Beiclwas wko-
na, 2005-.

KH. 2: KonnyecTBeHHbIV aHanu3. Pramnko-xmmmnyeckme (MHCTpyMeHTarnbHble) METOAbl aHanusa .—
2005 .— 558,[1] c.

0) gononHuTenebHasa nuTeparypa:
Ne n/n McTOYHUK

4 AkceHoB, B.M. Xumua Bogbl: aHanutuyeckoe obecneyeHne nabopaTopHOro npakTukyma [/
B.W. AkceHos, J1./. YwakoBa, N.M. HuukoBa ; nog obuw.peq. B.. AkceHoBa ; Ypanbckun denepanb-
HbI yHUBepcUTeT nM. nepeoro lNpesnaeHta Poccumn b. H. EnbumHa. — EkaTepuHbypr : 3gatenbcTBo
Ypanbckoro yHuepcuteTa, 2014. — 140 c. : un., Tabn., cxem. — Pexxum gocTyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=275796 (gata obpaiieHus: 13.04.2021). — ISBN
978-5-7996-1236-8. — TeKCT : 3NIEKTPOHHbIN.
5 l'rmeHnyeckme TpeboBaHMsA K KayecTBy BOAbl. CUCTEMbI OYUCTKM U 0Be33apaxnBaHusa Bogbl : yy4eb-
Hoe nocobue / B.A. NanuH, T.M. JTto6oweHko, ®./. PasroHos u ap. ; MuHuctepcTtBo cnopTa Poccuin-
ckon depepaumm, CMOBMPCKUIN rocyaapCTBEHHbIV YHUBEPCUTET (PM3NYECKOM KynbTypbl U crnopTa, Ka-
denpa aHatomun, dusmnonorum n ap. — Omck : CUBUPCKUIN roCcyaapCTBEHHbIV YHUBEPCUTET huanye-
CKOM KynbTypbl u cropTta, 2016. — 56 c. : Tabn. — Pexum pgoctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=459418 (gata obpaiieHus: 13.04.2021). — TekcT :
3NEeKTPOHHbIN. V3gaHne Ha gp. HocuTene: AHanutudeckas xmumms [ONEeKTPOHHLIN pecypc] : y4ebHo-
MeToaMyeckoe nocobue Ans By3oB : [ANd CTyd. 2 OTA-HWS cpef. chel. o6pas3oBaHusa dapmaueBT.
dak. cneumnansHocty 060108 - Papmaums] / BopoHex. roc. yH-T ; cocT.: T.A. KpbicaHora, W.B. LLky-
TuHa .— Boponex : UMMLL BI'Y, 2011.<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-170.pdf>.
7 KongpaTbeB K.A. MporHo3 kayectsa Nog3eMHbIX BOA B CBA3U C UX OXpaHOW OT 3arpsAsHeHus / [O.A.
TroTioHoBa, WN.A. ManTenees, T.U. MNMaHTeneesa n ap.] ; Akaa. Hayk CCCP ; NMpon3BoaCcTBEHHbIN U
Hayy.-nccneq. VH-T No MHXeHepPHbIM U3bICKaHNsAM B CTpouTenscTBe ; [0TB. ped. A.B. Lepbakos] .—
M. : Hayka, 1978 .— 207 c. : un.
8 depopuH [1.H. MeTognyeckme noaxoapl onpeaeneHns CaHMTapHO-TMrIMEHNYECKMX NoKasaTernemn okpy-
)awwen cpenbl [ONeKTpoHHbIN pecypc] : y4ebHo-MeToan4eckoe nocobume ans By30B : [And CTyA.
6uon.-no4B. hak. BopoHex. roc. yH-Ta Bcex hopm obyyeHunsa cneumansHoctn 020801 - Okonorus] /
O.H. ®epopuH, A.T. EnpuHueB ; BopoHex. roc. yH-T .— ONeKTPOH. TEKCTOBbIE AaH. — BopoHex :
Uy Bry, 2012 .— 3arn. ¢ TuTyn. akpaHa .— QNeKTPOoH. Bepcus ned. nyénukaumm .— CBOGOAHbIN
goctyn us nHtpacetu BI'Y .— TekctoBbln dhann .— Windows 2000 ; Adobe Acrobat Reader.
9 MenbueHko, . . AHanuTruyeckas XuMmus n nanko-xmmMmmyeckne metoabl aHanuaa. KonnyuectBeHHbIN
XMMUYeCKUn aHanms : y4ebHoe nocobue / I'. I'. MenbyeHko, H. B. lOHHUMKOBa ; PefepanbHoe
areHTCTBO Mo obpa3oBaHnio, KeMepoBCKMiA TEXHOMOTMYECKUI MHCTUTYT NULLEBON MPOMbILLIIEHHOCTMU.
— 2-e n3g. ucnp. u gon. — KemepoBo : KeMepoBCKUii TEXHONMOMMYECKUIA MHCTUTYT NULLEBON MPOMBbILL-
nenHoctn, 2005. — 104 c. — Pexxum goctyna: no nognucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=141298 (gata obpaweHus: 12.08.2021). — ISBN
5-89289-343-X. — TEKCT : SNEKTPOHHbIN.
10 Pesnukos, A. A. MeToabl aHanu3a NnpupoaHbIX Bog : npaktudeckoe nocobue / A. A. Pe3Hukos,
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https://lib.vsu.ru/zgate?follow+5901+RU%5CVSU%5Celectr%5C944%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+5901+RU%5CVSU%5Celectr%5C944%5B1,12%5D+rus
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E. IN. MynukoBckas, W. KO. Cokonos. — U3a. 3-e gon. v nepepab. — Mocksa : Hegpa, 1970. — 488 c. :
un., Tabn. — Pexxum goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=617564 (gata obpawieHums: 12.08.2021). — TekcT :
3NEKTPOHHbIN.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (0uumnanbHble peCypehbl MHTEPHET):

Ne n/n Pecypc
11 3oHanbHasa HayyHasa 6ubnuoteka BopoHexckoro
rocylapCTBEHHOIO yHMBepcuTeTa http://www.lib/ru
12 OneKTpOHHO-OMGMoTEeYHas cuctema
«YHuBepcuTeTckas bubnmoreka oHnanH» http://biblioclub.ru/

OneKkTpoHHO-6ubnNuoTevHasa cuctema «JlaHb»

13 https://e.lanbook.com/

14 ONEKTPOHHBIN KypC «AHanMTUYeCcKne nccregoBaHms Bogbl»
https://fedu.vsu.ru/course/view.php?id=

15 BecnnaTtHbIi HEKOMMEPYECKUI CpaBOYHO-0Opa3oBaTenbHbIN

nopTan Ans reonoros, CTygeHTOB-reonoros http://geokniga.org

16. NMepeyeHb y4ebHO-MeTOoaANUECKOro obecneyeHnUs ANsA CaMOCTOATeNIbHON PaboThl

Ne n/n NcTouHnk

Jlebepes, C. OnpeaeneHune kadecTBa BOAbI MO OMONMOrMYecknM, U3NYECKM 1 XMMUYECKMM MoKasaTe-
nam: nabopatopHbin npaktukym / C. Jlebenes, E. MupowHukoBa ; OpeHBYyprckun rocyaapCTBEHHbIN
1 yHuBepcuteT. — OpeHbypr : OpeHOyprckuii rocyaapcTBeHHbIi yHuBepeuteT, 2013. — 109 c. : vn., Tabn
— Pexum pgoctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=259241 (oata
obpaieHns: 08.04.2021). — TeKCT : 3NEKTPOHHbIN.

OueHka kayecTBa NUTLEBOW BOAbI: METOAMYECKME yKa3aHus K nabopatopHown pabote / cocT. A.A. Oko-
nernoea. — Bonrorpag : Bonrorpagcknin rocygapcTBEHHbIN TeXHUYeCKnin yHuBepceuTeT (Bonr TY), 2014.
2 — 17 c. — Pexvm goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=238356 (aata obpawenuns: 13.04.2021). — TekcT :

ANEKTPOHHbIN.

CmupHoBa A.A. AHanuTnyeckne nccneaoBaHus B ruaporeonornn [3nekTpoHHbIN pecypc] : meToande-
ckoe nocobue : [ona CTyA. AHEB. U 3a04. OTA-HWUI reon. doak., a Takke MOXeT ObITb NOSEe3HO CTyAeHTaM
reorp. dak. ; cneynanuncram, padboTtarLimMmMm B 06J1. rmaporeonornm u reosakoniorMmn, 3aHMMaroLWmmMes uc-
cnef. XuM. coctaea nogaem. Bog, ons cneymansHocten: 020301 - M'eonorus, 020304 - MN'maporeonorus
1 nHxeHep. reonorus] / A.A. CmmnpHoBa, C.I1. MNacmapHoBa ; BopoHeX. roc. yH-T .— 3NeKTPOH. TEKCTO-
Bble AaH. — BopoHex : U3gaTenbcko-nonurpaduryecknii LeHTP BopoHEXCKOro rocyaapCcTBEHHOIO YHU-
BepcuteTa, 2011 .— 3arn. ¢ TUTyn. akpaHa .— ONeKTPOH. Bepcus neyart. nybnmkaumm .— CBoOOaHbIN
poctyn u3 untpacetu BI'Y .— TekctoBbln chavin .— Windows 2000 ; Adobe Acrobat Reader.

17. O6pa3oBaTtenbHblé TeXHOJNIOFMU, UCNONb3yeMble NpU peanu3auum y4yebHoum aucum-
NfvHbI, BKNKOYasA AUMCTaAaHUUOHHbIe oGpasoBaTtenibHble TexHonorum (QOT, aneKTpoHHoe
ob6y4yeHue (30), cmewaHHOe o6y4eHue):

[Mporpamma Kypca peanuasyeTcsi C MPUMEHEHNEM OUCTAHUNOHHbLIX TEXHOOMN (SNEKTPOHHOE
oby4yeHne n gUCTaHUMOHHbIE 0Opa3oBaTenbHbIE TEXHOMOMMN B 351EKTPOHHO-06pa3oBaTeNbHON
cpefe yHuBepcuTeTa Ha nporpamMmmHon nnatgopme LMS Moodle)

Nenn [MporpammHoe obecneyeHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeuckniountenoHole npasa Ha O Kaspersky Endpoint Security ana 6usHeca - PaclimpeHHbIV
Russian Edition

4 | MNporpaMMHas cucteMa ansd o6HapyXeHUs1 TEKCTOBbIX 3aUMCTBOBaHWIA B y4€OHbIX M Hay4HbIX pabo-
Tax AHTunnarnaT.BY3

OdmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenue DjVuLibre+DjView

6]

18. MaTtepuanbHO-TeEXHUYECKOe obecnevyeHne ANCUUNIINHDI:

Y4yebHasa ayautopus (KOMMbIOTEPHbLIV Knacc): cneumnanuanposaHHas mebenb, komnbtoTep Intel(R) Pentium(R)
CPU G840 2.80GHz, O3Y 4,00 I'b (9 wr.); komnbtoTep Intel(R) Pentium(R) CPU G870 3.10GHz, O3Y 6,00 I'b (4
wr.); moHutop SAMSUNG SyncMaster E1920 (12 wr.); moHutop ASER S221NGL; npoektop BENQ Digital
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Projector MS535; npeseHtep OKLICK 695P; kamepa SVEN; mukpocdoH OKLICKMP-MOQ9B; KonoHku (akycTtu-
yeckmne) SVEN 312, 2.0; akpaH 4EMOHCTPALMOHHBIN 2X3 M

Y4yebHasa ayauTtopus (rmgporeonoruyeckas nabopatopus). CneumanuanpoaHHas mebenb, BecCbl, CyLUWUIbHbIE
Wwkadbl, BbITSXHON WKad, NOHOMEPLI, KONopMMeTpbl, nec4aHasa 6aHs, npubop CMELMEO K®-00, nabopaTtop-
Hasi nocyga Ansl onpefeneHnst rpaHcoctaBa, KoadhduUMEHTOB unbTpaLMn NecyaHbIX NOpog U NPoBeneHNs
XMMWUYECKOro aHanusa noas3emMHblX Bof, BIOKCbl MeTannuyeckne n CTeKmnsHHble, 9KCUKaTopbl, CUTa rPyHTOBbLIE,
CTYMKW C necTukamu, 6ropeTku. MNMonesas nadopatopus aHanuaa Bogbl HKB-1 (2 wr.); Tect-komnnekt «PK-BIMK»
(1 wr.); nopTatnBHas nabopatopusa «Poccop» ans onpegenerHuns cdocdopa B pasHbix dhopmax BoAbl; BECHI
3IeKTpOHHLIE nabopaTtopHble Macca — K BK-600, Poccus (1 wT.); npubop ans onpegenennsa koadgpduumeHTa
dunbTpaumm necyaHblx rpyHToB KO 00M (2 wr.)

19. OueHou4Hble cpeacTBa Assi NPOBeAEHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopsinoK OLEHKM OCBOEHMs obydarwmmmncs yyebHoro martepuana onpegensietcsi co-
AepXXaHWeM creyoLwmnx pasaenos AUCLUMNIVHDI

UHamkaTtop(bl)
[OCTKEHUS OueHouHble cpeacTBa
KOMMeTEeHLNN
BeeneHue. MeToapbl MK-2 NnK2.1 TecToBoe 3agaHune
onpegeneHust  pasnuu-
HbIX MoKasaTenen kKade-
CcTBa BOAbI.

Otbop npob6 BOAbI, WX MK-2 MK 2.1 TecToBoe 3agaHue
KOHCcepBauuss N XpaHe-
HMe B COOTBETCTBUM C
HOPMaTUBHbIMA  [OKY-
meHTamu. [lpobonoaro-
TOBKa.

lMNokaszaTtenn kKadecTBa MK-2 NnK2.1 TecToBOe 3agaHne
BOAbI

Ne | HanmeHoBaHue pasgena Komne-
n/n | AMcuMnNnuHbl (MOayns) | TeHums(n)

4 OumcTka BoAbI MK-2 MK 2.1 TecToBOe 3agaHve

CoBpeMeHHble MeToAbl MK-2 MnK2.1 TecToBoe 3agaHne
aHanusa Bog.
AHanuTnyeckue unccne- MK-2 NnK 2.1
JoBaHus BoAabl. Buay-
anbHble U OpraHonenTu-
Yyeckme MeTofbl.
AHanuTnyeckne uccne- MK-2 NnK 2.1
poBaHus Boabl. Kono-
pumeTpudeckne - MeTo-
Obl.

AHanutnyeckue wuccne- MK-2 NnK 2.1
AoBaHus Boabl. TuTpu-
meTpuyeckme (o0bbem-
Hble) u TypbugumeTtpu-
Yyeckne MeToabl.

JTabopatopHas paboTta

JTabopatopHas paboTta

JTabopatopHas paboTta

MepeyeHb BONPOCOB

HDOMG)KyTO‘-IHaH artTecrtauuna Komnnekt KUM

dopma KOHTpOSs — 3a4eT

20. TunoBble OLEHOYHbIe cpeaAcTBa U MeToAuYeckne Matepuanbl, onpegensiowme npo-
LeAypbl oueHMBaHuA

20.1. TeKyWwum KOHTPOJb yCNeBaeMoCTH

OueHka 3HaHUN, YMEHUIN U HaBLIKOB, XapakTepuaytollasa atanbl GOpMUPOBaHNA KOMMNETEHLNA B
pamkax n3yydeHust ANCUMNNNHBLI OCYLLLECTBNSETCA B X04e TEKYLLEN U NMPOMEXYTOYHON aTTecTauumn, B TOM
yucrie nNpu peanusauun nNporpamMmbl Kypca C MPOMEXYTOYHOM aTTecTauuen, B TOM YuCre Npu
peanusaumm nporpamMmmbl Kypca C MNpUMEHEHMEM 9NEKTPOHHOro ObydeHns W AUCTaHLUMOHHbLIX
oOpas3oBaTenbHbIX TEXHOJTOTMA.



Tekywlaa aTtrectauusi NPOBOAMTCS B COOTBETCTBUM C [lonoXeHuem O TeKyllen aTttectauuu
obyyalwLlumMxca Mo nporpaMmam  Bbicllero o6pas3oBaHua BopoHeXckoro  rocyagapcTBEHHOTo
yHuBepcuTeTa. Tekywas aTrectauus NnpoBoaMTCcs B (POPME OLIEHKM MpakTUYEeCcKUX 3afaHuii, nabopa-
TOPHBIX paboT, TeCTMPOBaHUA U Ap.

TekywWwmii KOHTPONb YCNeBaeMoCTV NO AUCUMMNNHE OCYLLECTBNSETCSA C NOMOLLbLIO CreayloLwwmx oLeHoY-
HbIX CPEeACTB:

1. Tecmosble 3adaHusi N0 memMamu4eckum pasodenam nekyud u
JnlabopamopHbix 3adaHuli

TectTupoBaHue npegnonaraet BbIGOp OOHOrO MpPaBUIIbHOMO OTBETa U3 MnpeafiaraeMblx BapuaH-
TOB. TecT BknovaeT nopsigka 30-60 BONPOCOB U MOXKET COCTOSATb U3 HECKONbKMUX TEMaTUYECKMX GIOKOB.
OTBeTbI Ha BOMPOCHI OrpaHUYeHbl BPEMEHHBIMU paMKaMu.

PekomeHayeMble KpUTEPUM OLLEHOK 3a BbIMONHeHWe TecTa (% npaBuibHbIX OTBETOB Ha BOMPOCHI
OT 06LLIero Konm4yecTsa BOMpOCOB):

0-40% - «HeyOoBreTBOPUTENBHO»
41-60% - «ynoBneTBOPUTENBHO»
61-80% - «xopoLuOo»

81-100% - «OTNUYHO»

Mpumep Bonpoca B TeCTe:
KonopumeTpuyecknm metogom onpeaensieTcs:
a) MOH Kanbuus

6) uBeTHOCTb

B) HUTPAT-NOH

lpumepHsili nepedyeHb mem O mecma

TeopeTnyeckne n MeTooNorM4eckme OCHOBbI ANCLUMIMHDI.

O6wue cBegeHNs 0 XMMUYECKOM COCTaBe BOAHbIX OO BLEKTOB.

OCHOBHbI€ XapaKkTepUCTUKN aHaNMTUYECKUX METOLOB M UX Knaccudukaums.

OpraHonenTuyeckun MeTof nccnegoBaHus Boabl.

KonopumeTpuyeckuin MeToa nccrnenoBaHms BOAbI.

OcobeHHOCTK BbINOMHEHWST aHanNn3a KonopuMeTpU4eckum MeToA0M.

MeTopn nccnenoBaHus BOAbI NO WPUATY.

TutpumeTpnyecknii (06BEMHBIN) METOL UCCIIeA0BaHMS BOAbI.

OcobeHHOCTK BbINONHEHMST aHanNn3a TMTPUMETPUYECKMM METOAO0M.

10. PacyeTHbIt MeTOA,

11. TypbuanmeTtpuyeckun MeToa nccnegoBaHns Boabl.

12. BecoBon meToq uccnegoBaHua Bobl.

13. TexHuka otbopa npob. Buibop mecta ans otbopa npob BoAbl AN Pa3NUYHbIX BOAHbLIX UC-
TOYHUKOB. Bnabl ot6opa npob. Bugbl npob. Cnocobkbl ot6opa npob. Konnuectso npobbl, He-
ob6xoanmoe ansa aHanuaa. Cocyagpl ona otbopa u xpaHeHnsa npob. Mpubopsl 1 npucnocobne-
HUA ons otbopa npoo.

14. OT60p Npob 13 pek n BogHbix NoTokoB. OT6Op Npob BRNaxHbIX OCaAKoB (AoXaa n cHera). OT-
©op npob n3 rpyHTOBbLIX Bo4. OTOOP Npob 13 BOAOXPAHUMNLL, NCKYCCTBEHHbIX O3€p MU NPYOoB.
OT60p Npob BOALI M3 BOAONPOBOAHON CETMH.

15. Cnocobbl KoHcepBauumn Npod Boabl, KONMYECTBO KOHCEpPBaHTa Ha 1 N BOAbI B 3aBUCUMOCTU OT
uenen aHanunsa. OCHOBHbIE XMMUYECKME KOHCEPBaHTbI. TpaHCNOPTUPOBKA U XpaHeHne npob
npv onpegeneHHon TemnepaTtype.

16. NMpobonoarotoBka. Cnocobbl paspyLLEeHNsT OpraHNYEeCKUX COeaNHEHN B Npobax BoAbl. Ycno-
BUSI NPUMEHEHWS, LOCTOMHCTBA M HELOCTAaTKM Kaxgoro metona. KoHueHTpMpoBaHme MUKpPO-
KomMnoHeHToB OCHOBHble AOCTOMHCTBA M HEAOCTATKN KaXaoro Metoaa.

17. OpraHonenTnyeckne nokasaTenun kayecTsa Boabl.

18. NokasaTtenu anugemMuonorm4eckon 6e3onacHoCT BoAbl.

19. Mukpoburonoruyeckme nokasatenu Boapl.

20. Pagnonormndeckme nokasaTenu Kkadyectsa BoAbl.

CoNOU~LONDE



21.

22.
23.

24,

25.

26.

27.

28.
29.
30.
31.

32.

7.
8.

. Onpegenexue BogopoaHoro nokasatena (pH). OnpegeneHne noHa okMcHoro >xenesa (Fe

Knaccudmkaums MeTooB yrnyulleHns kKayecTBa BoAbl NpY LIeHTpanM3oBaHHOM BodoCHabxXe-
HUWN.

MrmeHnyeckas oLeHKa ocBeTneHus n obecLBeYMBaHNs BOAbI.

CyLlHOCTb MPOLIECCOB Koarynsuuu, otctanBaHnsa u dunbtpaumm. CoopyXeHUsi, npuMeHsie-
Mbl€ C 3TOW Lienbio.

MeToabl 06e33apaxvBaHus BoAbl, X Knaccudukauus u rurmeHnYeckas xapaktepucTuka.
CpaBHUTENbHAs XxapakTepucTka MeToaoB XIIOPMPOBaHUSA BOAbl. XNopcoaepxallime peareH-
Thl, UCMOMNb3yeMble ANns obe33apaxvBaHua BOAbl, MEXaHU3M UX BaKTepuUUMaOHOro AenNCTBUS.
HepocTaTtku xnopmpoBaHus.

OGes3apaxnBaHve Bobl 030HUPOBaHUEM U YNbTPadUoNeToBbIM 06Ny4YeHNEM, UX TUTUEHWNY-
Has xapakTtepuctuka. lNMokasaTenn addeKTMBHOCTU ob6e33apaxuBaHUsA BOAbl Ha BOOOMNPO-
BOOHBIX CTaHLUMAX NPU LIEHTPanN“3oBaHHOM X035IMCTBEHHO-NNTLEBOM BOAOCHAGKEHWN.
CneumanbHble MeToabl YrydlleHUs KayecTBa BOAbl, X CYLLHOCTb U FMrMeHnYeckasl xapakre-
pUCTMKa.

doToMeTpUYeCKe METOAbI B aHanM3e NpUPOAHbIX U CTOYHbIX BOA,.

OCHOBHbIe HanpaBneHns CoOBEpPLUEHCTBOBAHMUA METOAO0B A OLLEHKWN KavyecTBa BO/.
PasBuTne TeCcT-MeTOA0B ANs XapakTEPUCTUKM KayecTBa BOAHbIX O0OBbEKTOB.

Ncnonb3oBaHne KMHETUYECKUX METOLOB MUCCNeAoBaHusA ANA onpeaeneHns opMm murpalum
MUKPOSMEMEHTOB 1 BO3MOXXHOCTM ONpeaeneHns NX CoaepXKaHusl.

Bo3moxHOCT aToMHO-abCcopOLUMOHHOMO M aTOMHO-3MUCCUOHHOIO METOAO0B NpW aHanuse
NPUPOAHBIX BOA.

2. JlabopamopHsble 3aHIMuUs
lNepeyeHb nabopamopHbix pabom

. OnpeneneHme MYTHOCTWU BOAbl. OnpeneneHme LBETHOCTWK BOAblI. Onpep,eneHme 3anaxa BoAbl.

OnpegeneHune Bkyca BoAbl.
3+
).

OnpeaeneHne 1oHa 3akncHoro xenesa (Fe”).

. Onpegenexne HUTpUT-NoHa (NO,’). OnpeaenexHne noHa ammonus (NH,"). OnpeagenexHne HUAT-

paT-noHa (NO3’). Onpeagenenune ceposogopoda (H.S). OnpeageneHne pacTBOPEHHOIO B BoAE
kncnopoga (O,).
Onpegenexne apyokucn yrnepoga (CO,), kapboHaT-moHa (COs”) u rapokap6oHaT-MoHa
(HCOy). Onpepenenune xnopug-mnoHa (CI).
OnpepgeneHune obuen xectkoctn. OnpegeneHne MoHa KanbLus (Ca“). OnpeaenexHne noHa
marius (Mg?*). Onpenenerue cynbdat-noHa (SO.%).
O6paboTka pe3ynbTaToB XMMMUYECKOro aHanu3a BoAbl, OLleHKa KayecTBa Af1s NPakTU4YeCcKoro
NCNONb30BaHUA.
"padmnueckoe n3obpaxeHne XMMMYECKME aHanM3oB BOAbI.
KnaccuguumpoBaHue XMMmM4eCcknx aHanmsos BOAbl.

[nsa oueHnBaHUs pe3ynbTaToB NabopaTopHbIX paboT MCNonb3yeTcs kavyecTBeHHas Likana oue-
HUBAHUS: «3aYTEHO» «HE 3a4YTEHOY.

KpuTepun oueHUBaHUSA KOMNETEHL M LLIkana oueHok

O6y4arowmincs npaBubHO ONpeaenun XMMUYECKUA COCTaB BOAbl, nepecduTan ero, 3aumeHo

npoknaccuduumpoBan v rpacgpuyeckn nzobpasun. Onpegenun Ka4ecTBo BoAbl.

OOGyualolumiicss He MpaBUIbHO OMpedenusl XMMUYECKUn CoCTaB BOAbl, He nepecuuTarn He 3aumeHo

ero, He I'IpOKJ'IaCCM(bI/ILI,MpOBaJ'l n rpaq)wqecm He M306pa3|/|n. He onpegenun Ka4ectBo

BOJbI.

20.2. NpomexyTo4yHasa aTrecTauus

I'Ipome>KyT0l-|Ha;| artrectauna npoBoanTCA B COOTBETCTBUN C MonoxeHnem o I'IpOMG)KyTO‘-IHOVI art-

TecTauuu

06yyvaloLLMXCsa Mo NporpaMmam BbiCLLEro 06pasoBaHus.

KOHTponbHO-U3MepuTenbHble MaTepuarnbl NPOMEXYTOYHOW aTTecTauuu BKMYalT B cebs
TeopeTuyeckne BOMPOCHI, NO3BOMSAOLMNE OLEHUTb YPOBEHb MOSyYEHHbIX 3HAHUA U CTENeHb YMEHWUA U



HaBbIKOB.

I'IpM oueHnBaHUM NCNOJb3YHOTCA Ka4eCTBEHHbIE LLKalbl OLLEHOK.

I'Ipome>KyT0l-|Ha;| artTectauma no gucuuniinHe ocyuwecTtBndaeTCcA C NoMoLlbio crneayruinx oue-
HOYHbIX CpeacCTB:

CoNoO~WDME

PR R
WN RO

14.

15.

16.

17.
18.
19.
20.
21.

22.
23.

24.

25.

26.

27.

28.
29.
30.
31.

32.

lpumepbi gonpocos K 3a4émy

TeopeTnyeckme n MeTo40N0rMYEeCcKne OCHOBbI ANCLUMITHBDI.

O0Lwme cBeleHUst 0 XMMUYECKOM COCTaBe BOAHbIX OOBbEKTOB.

OCHOBHbI€ XapakTepPUCTMKN aHanNMTUYECKMX METOAOB N NX Knaccudukaums.
OpraHonenTu4eckun MeTon nccrneoBaHns BOAbI.

KonopumeTpuyeckuin Mmetoa nccrnegoBaHvs BoAbl.

Oc06EeHHOCTU BbIMONTHEHMS aHann3a KoNnopUMETPUYECKUM METOAOM.
MeTopg nccnenoBaHus BOAbI NO WPUATY.

TutpumeTpuyeckuin (06bEMHBIN) METOA UCCEeLOBaHUS BOAbI.
OcobeHHOCTM BbINOSIHEHWSI aHaNU3a TUTPUMETPUYECKMM METOOO0M.

. Pac4yeTHbI MeTOA.

. TypbugnmeTpunyeckuin meToa nccrnegoBaHus BOAbI.

. BecoBon meToa nccnenoBaHuda Bodbl.

. TexHuka otbopa npob. Beibop mecta ansg otbopa npob BoAbl ANA pasnuyHbIX BOAHbIX UC-

TOYHUKOB. Bugbl otéopa npob. Buabl npob. Cnocobkl otéopa npob. Konnyectso npobhl, He-
obxoanmoe ansa aHanusa. Cocyabl Ans otéopa u xpaHeHus npob. Mpmubopbl n Nnpucnoco6-
nexusa gna otbéopa npo6b.
OT16op npob 13 pek 1 BoaHbIX NoTokoB. OT6Op Mpob BraXkHbIX OCaAKOB (OOXAOS U CHera).
OT60p nNpo6 un3 rpyHTOBLIX BOoA. OTOGOP NPO6 M3 BOOOXPAHUNULL, MCKYCCTBEHHbLIX 03€p U
npyaoB. OT6op Npo6 Boabl M3 BO4OMPOBOOHON CETH.
Cnocobbl KoHcepBauun Npob BoAbl, KONMYECTBO KOHCEpBaHTa Ha 1 N BoAbl B 3aBUCUMOCTU
oT uenen aHanusa. OCHOBHblE XMMUYECKME KOHCEpPBaHTbl. TpaHCMOPTUPOBKA U XpaHeHue
npob npu onpeaeneHHon Temnepartype.
Mpo6onogrotoBka. Crnocobbl paspyLleHNs OpraHUYecKnx coeguHeHun B npobax BoAbl.
YcnoBua npuUMeHeHusi, AOCTOMHCTBA M HEAOCTaTKM Kaxgoro metoga. KoHueHTpupoBaHue
MUKPOKOMNOHEHTOB OCHOBHbIE JOCTOMHCTBA U HEAOCTATKM KaXgoro Metoaa.
OpraHonenTtnyeckne nokasaTenu kayecTsa BOAbl.
MNokasaTenu annaeMmnosiornyeckon 6es3onacHOCTN BOAbI.
Mukpobuonornyeckme nokasarteny Boapl.
Paguvonornyeckue nokasatenu kadyecTsa BOAbl.
Knaccudumkaums mMeTofoB ynyylleHuUs KayecTBa BOAbl NPW LIEHTpann3oBaHHOM BOOOCHA0-
KEHUMW.
'MrmeHunyeckas oueHka ocBeTneHms n obecuBeyYnBaHnS BoObI.
CyLWHOCTb NpOoLECcCoB Koarynsauum, otctamBaHnsa n dunbtpauun. CoopyxeHus, NpuMeHsie-
Mbl€ C 3TOM Lenblo.
MeTogbl 06e33apaxumBaHns BoAbl, X Knaccudurkaumst 1 rurmeHmyeckas xapakrepucTumka.
CpaBHUTENbHasa xapakTepucTvka MeTOOOB XIOpPMpOBaHWS BOAbl. Xropcogepalime pea-
reHTbl, Ucnonb3yemble Ana obeszapaxuBaHUA BOAbl, MexaHu3Mm ux GaktepuumgHoro aemn-
CcTBUA. HegocTaTkm XnopupoBaHus.
O6e3s3apaxunBaHne BoAbl O30HMPOBAHMEM WU YNbTpadUONeToBbIM OGNyYeHNEM, UX rurme-
HU4YHasi xapaktepucTuka. Nokasatenn adpekTMBHOCTN obe33apakMBaHUA BOAbl Ha BOAO-
NPOBOAHbIX CTAHUMSX NPU LEHTPaNM30BaHHOM XO3SMCTBEHHO-NMUTLEBOM BOLOCHAGXEHNN.
CneuvanbHble MeToAbl Yry4leHUss KadecTBa BoAbl, UX CYLLLHOCTb U MMrmeHn4eckas xapakre-
pUCTUKa.
doTOMETpUYECKNe MeToadbl B aHanm3e NpMpoaHbIX U CTOYHbIX BOA,.
OCHOBHbIE HanpaBieHNsa COBEPLUEHCTBOBAHMA METOL0B ANSA OLEHKN KadeCcTBa BOA.
Pa3BuTue TeCT-MeTOA0B AN XapaKTepPUCTUKM KavyecTBa BOAHbLIX OO BHEKTOB.
Mcnonb3oBaHMe KMHETUYECKUX METOO0B UCCNeaoBaHUA Ans onpeaeneHms bopMm Mmurpaumm
MUKPO3IEMEHTOB U BO3MOXXHOCTM ONpeaeneHnst ux coaepxaHus.
Bo3moXxHOCTN aTOMHO-abcopOLMOHHOTO M aTOMHO-3MUCCMOHHOTO METOAOB Mpu aHanuse
NPUPOAHbIX BOA.

JlabopamopHsbie 3adaHusi



BbinonHnTL Bce nabopaTopHble paboTbl, 8 UMEHHO, NPaBUbLHO ONPEAENNTbL XMMUYECKUI COCTaB
BOAbI, NepecynTaThb ero, npoknaccuduumpoBaTtb 1 rpadmyeck nsobpasuts. OnpeaenvTbs kKa4ecTBoO BO-
Abl.

3ayeT MOXeT NPUHMMAaTLCS B MMCbMEHHOW hopMe C nocrneayrLwmnm YCTHbIM OTBETOM Ha BOMPO-
Cbl, MOXET ObiTb BbICTaBMNEH MO pesynbTaTaM TeKyLIMX aTTecTauuin, No pesynbTaTaM BbINOMHEHUS Na-
BGopaTopHbIX paboT 1 nHAMBUAYanbHbIX 3agaHuii. Mpu peanusauum Kypca ¢ NpUMEHEHNEM 3NEKTPOHHO-
ro oby4YeHunst 1 ONCTaAHLUMOHHBLIX 06pa3oBaTeribHbIX TEXHOMOMIA AONycKaeTcs TONbKO yCTHast oopmMa oT-
BeTa UNn TECTUPOBAHME.

[ns oueHnBaHus pe3ynbTaTtoB o6yquV|$| Ha 3a4eTe UCNOoJb3yeTCA LWKana: «3a4TeHO», «He 3ayTe-
HO».

YpoBeHb
Kputepnn oueHmMBaHUsA KOMNeTeHLMN cchopmmpo- LLikana oueHok
BaHHOCTU
KOMMEeTEeHUMN
O6y4arowmincss B NMorHOM Mepe BriafeeT MOHATUAHLIM annapatoMm | [1oebiuweHHbIl 3aumeHo
JaHHON 06ractu HaykM (TEOPEeTUHECKMMUM OCHOBaMW AMCLIMMNINHLI), ypo8eHb
crnocobeH unMACTpupoBaTb OTBET NpuMmepamu, dpaktamu, OaHHbIMM
Hay4HbIX UCCrefoBaHWN, NPUMEHATL TEOPETUYECKUE 3HAHMA ANa pe-
LLEHUs NpaKTUYeCcknx 3agad B 06ractv aHannTuYeckux nccnenosaHnim
BOAbl
Ob6yuvatowmiics BnageeT MOHATUAHLIM annapaToM OaHHoW obnactu | basoebil ypo- 3aumeHo
Haykn (TeopeTMyecKMMn OCHOBaMW OMCLMMMAMHBI), CMOCODEH wunnio- 8EHb
CcTpupoBaTb OTBET MNpuMepamu, OOonyckaeT OWubKM Mnpu peLueHun
NpakTU4Yeckmx 3agay B 0611actu aHanMTUYEeCKNX uccrneaoBaHuii Bogbl
OOyuvatommncsa BnageeT YacTUYHO TEOPETUYECKMMM OCHOBaMu gucum- | [lopozoesiti 3aumeHo
NAWHbI, pparMeHTapHo crnocobeH aaTb OTBET Ha OOMOMHUTENbHbIN YpPOBEHb
BOMPOC, HE YMEET MPUMEHATb TEOPETMYECKUE 3HAHWSI MPU PeLUEHUn
NpakTU4YecKMx 3agay no aHanuMTUY4eCcKMM UccregoBaHmUsM BOAbI
O6yu4atowmmncss eMOHCTPUpyeT OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - He 3aumeHo
HWs1, JOoNycKaeT rpybble oWnbKM Npy peLieHny NpakTUYecKon 3agayu

20.3. ®oHpA oueHOYHbIX cpeacTB cchopMUPOBAHHOCTU KOMMNETEeHUUN (NnepeyeHb 3agaHun)

MK-2 Cnoco6eH oueHMBaTb rMaporeonornyeckue U UHXeHepHoO-reoriorMyeckue ycrnoBus ans
pa3nuyHbIX BUOOB XO03UCTBEHHOWN AeATEeNbHOCTHU

1) 3aKkpbITble 3aaHus (TECTOBbLIE, CPEeAHUN YPOBEHb CIOXHOCTU):

3A0AHUE 1. OnpegeneHue pH cpeabl BbINONHAOT
- KONOPUMETPUYECKUM MEeTOAOM
-  TypbuanmeTpmyecknm MeTogom
- TUTPUMETPUYECKUM METOLOM

3A0AHUE 2. O6bEMHBIM METOAOM NPOU3BOAAT OnpeaeneHne
- O0OLUen KECTKOCTH

- oOLLero xenesa
- cynbdaT-noHa

2) OTKpbITblE 3a4aHus (TECTOBbIE, NOBbLILEHHbIV YPOBEHb CINOXXHOCTWN):

3A0AHUE 1. TypbuanmeTpuyecknm MeTOAOM ONpeaensitoT coaepaHue ..... B BOJe.
OTBeT: cynbdaT-MoHa

3) OTKpbITbIE 3a4aHUS (CUTYALMOHHbIE 3aJa4uM, CpeAHUN YPOBEHb CIOXHOCTW):




3AOAHUE 1. OT60p Npob BOAbI, UX KOHCEPBALMA U XpaHEHWE B COOTBETCTBMM C HOPMATUBHbLIMU LOKY-
MEeHTaMMu.
OTtBeT: Kaxablh UCTOUHMK BOAbI MMEET CBOM TOHKOCTU MO B3SITUIO MPOOLI, HO CyLEeCTBYHOT 1 obuime
npasuna, HapyLleHne KOTOpbIX BAMSIET HA TOYHOCTb aHanu3a Bogbl. [lepen B3ATMEM NpoObl BOAbl U3
KpaHa crivBavite BOAy He MeHee ABYX MUHYT. [pn 3ab6ope npobbl M3 CKBaXMHbI BOOy cneayeT npeasa-
pUTENbHO MpoKayaTb C MOMOLLBK Hacoca WM KEMOHKK, CNBaTb B TEYEHWE HECKONbKUX MUHYT, Npwu
3TOM BaXXHO, YTOObLI OHa cnuBanacb noganblle OT CKBaXWHbl. Bogy u3 konogua MoOXHO HabupaTb Bbl-
MbITbIM B KOJTOAE3HOM BOAE BeAPOM Mnn KoBLLOM. [lanee Boda AomkHA OTCTOATbCS 60 MUHYT.

Habupante Boaoy B YMCTYIO NNIACTUKOBYHO OyThINKY. VaeanbHbI BapuaHT — HEWUCNOonb30BaHHas
Tapa, KOTOPYK MOXHO NPUOOPECTM B TOProBbIX TOUKAX, MPOAAOLUNX HAMUTKM HA PO3NuB. Takke nNogon-
AeT OyThbinka U3-nog NMTbEBON HEra3MpPOBaHHOW BOAbI.

Heobxoammo ononocHyTb ByTbiNKy AaHHon Bogon ot 3 Ao 5 pas. HanonHute 6yTbiNKy BOAOW AO-
BepXy Tak, YTOObl HE OcTaBarnocb Ny3blpbKOB BO3[yXa, U MMOTHO 3aKpbITh KpbILKoW. Npoba gormkHa oT-
OvpaTtbcs B TOM 06bemMe, KOTOPbIA COOTBETCTBYET METOAMKE UCCIEAOBaHUSA U JOCTaTOMeH Ans npose-
OeHus aHanmaa.

Ecnu cpasy nocrne otbopa npoby HEBO3MOXHO OOCTaBUTb B nabopaTtopuio, He ocTaBnanTe Oy-
ThISIKY Ha COSHLE M B TEMSbIX MecTax, He JonycKanTe 3amopaxuBaHusa npobbl. [JonyckaeTcsa XpaHeHune
obpasuos npu Temnepatype 3—7°C B TeyeHue 36 4acos.
Mpoby Boabl Npy HEO6XOAMMOCTM CHABAUTL CONPOBOANTENbHBIM JOKYMEHTOM C YKa3aHUEM:
- MecTa oTtbopa: ropoa, Nocenok, ynuua, ooMm;
- UICTOYHMKA BOAbI: KONOAE3Hasi, POAHMKOBAS, apTe3naHckasa N3 CKBaXkMHbl, BOOONPOBOAHAS;
- BPEMEHN 1 aaTbl oTOopa: YMCro, MecsiL;
- TemnepaTtypa BoAbl.

3anuwunTe 3TV AaHHbIE HA NIMCTOK Gymary 1 ¢ MOMOLLbIO PE3VMHKN UMK CKOTYa MpuKpenuTe K By-
ThINKE.

Kputepun v wkanbl OUEHMBaHUA 3afaHUM ANs OUEeHKUW cPopMMPOBAHHOCTU KoMne-
TeHUun:
[nsa oueHBaHWS BbINONTHEHNA 3a4aHUI Ucnonb3yeTcst 6annbHas WKana:
1) 3akpbIThble 3aaHNS (TECTOBLIE, CPEAHUA YPOBEHb CITOXKHOCTH):
e 1 6ann — ykasaH BEpPHbI OTBET,;
e (0 6annoB — ykasaH HEBEPHbLIN OTBET, B TOM YMCNE YaCTUYHO.
2) OTKPbITble 334aHUs (TECTOBbIE, MOBbILLIEHHbI YPOBEHb CNOXHOCTU):
e 2 Ganna — yka3aH BEpHbI OTBET,;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.
3) OTKpbIThIE 3a0aHUs (CUTYaALIMOHHbIE 3ada4n, CPeAHUI YPOBEHb CITOXKHOCTM):
e 5 6annoB — 3agaHne BbINOMHEHO BEPHO (MOSTyYeH NpaBuIibHbIA OTBET, 060CHOBaH (apryMeHTu-
poBaH) X0 BbINOMHEHUS (Mpy HeO6XoaUMOCTHN));
e 2 6anna — BbIMNOSIHEHME 3a4aHUSA COAEPXKUT HE3HAUUTENbHbIE OLWMOKM, HO NpMBEAEH NpaBusib-
HbIA XOL PaCCYXXOEHWUN, NN NONyYeH BEPHLIN OTBET, HO OTCYTCTBYET OOOCHOBaHME Xxo4a ero Bbl-
NosIHEHUS (eCnu OHO BbIN0 HEeOBXoaUMBIM), UM 3afaHue BbIMOSIHEHO HE MOSIHOCTLIO, HO MonyYye-
Hbl MPOMEXYTOYHbIE (YAaCTU4YHbIE) pe3yrnbTaThbl, OTpaXawlimMe NpaBUIIbHOCTb XO4a BbIMOJTHEHUS
3aflaHvs, unu, B criydae ecnu 3agaHne COCTOMT M3 BbINOMHEHNA HeCKonbkux noasagaHun, 50%
KOTOPbIX BbIMOSTHEHO BEPHO;
e 0 6annoB — 3agaHWe He BLINMOJSIHEHO UIM BbIMOSIHEHO HEBEPHO (XO4 BbIMOSHEHUS] OLIMOOYEH
NN copgepXxuT rpybble owmnbKkn, 3HAYMTENBHO BNUSIOLINE Ha AaribHENLIEee ero n3yyeHue).




