[ noponormdyeckme
nccrnegoBaHumsA



ludponozuyeckue uccriedogaHuUsi cocmaeJsisiom ocHogy
ecex (husuko-2eozpaghu4yecKkux uccsiedoeaHull B00OHbLIX KOMIJIEKCOS.
Pe3ynbmamabi 2udposio2u4yeckux uccsiedosaHul rno3eoJsissrom cyoumsb
O 800HbLIX KOMIIJIEKCax Kak 0cobbix 3Kkocucmem, uzparoujux
8aKHeUW Yo POJib 8 XO351UCMBEHHOU XXU3HU 4Yes108€eKa.

Lensb:

-BbisBUTL rmgpomeTpruyeckmne napameTpbl peku
(BogHOro Komnrekca)

- OXapaKkTepu3oBaTb CBOMCTBA BOAbI
- OXapaKkTepu3oBaTb BOAHYI PaCcTUTENbHOCTb

-OxapaKkTepu3oBaTb 3KOJIOrMI0 BOAHOIO
KoMnJsiekca



MHCTPYMEHTbI U CHapshXeHMe:

BepeBKka unu Tpoc no WwnpunHe peku, pyreTka,
CaXeHb, NOTNIUHL, 0aTomMeTp, ANCK CeKKu,
rmapomMeTpuyeckas BepTyLlKa U NnonsiaBky m
ceKyHaomep, nebeaka Jlyra, nnaBarternibHoe
cpencTBo (noaka, 6anpapka, nnor),
onpepenutTenb BOAHbIX pacTeHUN, KBagpaTHas
pamka (20cmx20cwm).



TMapornormdeckKkme
MmcclriegoeaHmMs

/ s

[UOPOMEIMPUYECKUE H3yyerHue sooHoOU
pabormsl pacmumersribHoOCImu

Sronozusa eodHozo CBOWCTBA BO/bl
KOMIisieKca



[ uUopoNvmempuyYyecKue
pPaborrnsy/

lIposodsimcsi ¢ uenbro onpeodesieHUs1 2udpoMempu4YecKux
napamempoe pexku (0OHO20 KOMII/IeKCa).

NnaH paboTbl
1. OnpeaeneHve nnowaan BOAHOIroO ce4eHus
2. OnpepeneHne CKOPOCTU TeYeHUA
3. OnpeoeneHue pacxopa peku

4. OnpepeneHue nnowaam BOAHOro 3epKkana u ero
eMKOCTHU (ecnu Bogoem SiIBNsieTCcsl 03epoM Unum

npyaom).
5. OnpegeneHune npo3pavyHOCTU BOAbI



OnpepeneHuve nnowangu BOAHOro cevyeHus

Anroputm padoT:

1. lNepeTAHYTb NO WMPUHE PeKU (no
CTBOpY) nNpu nomMmoLuun nedeakum
Jlyra Tpoc (ecnu Ha Gepery
OTCYTCTBYET ApeBecHas
pacTUTENbHOCTD).

2. C nomouwibio NOTNUHA caenaTb
npomMepbl FMYyOUH Yyepes Kaxable
4 meTpa (ecnu LWULNPUHA PEKN B
npepenax 40-100 m.)

3. Pe3ynbraTbl NnpomMepoB BBECTU B
cneumanbHyr Tabnuuy.

4. KamepanbHasi o6paboTka
AaHHbIX



MonepeyHoe
ceyeHne
Homepa
npomMepos
rnyouH
PacctosiHus (m)
Mexay
npomMmepamu
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Tabnuua onpeageneHus nnowaann BOOHOro cevYeHus
(HaYanbHbLIN BapuaHT)

Ne PacctositHue,m. [nybuHa,m Monycymma [nowaab
cocegHux BOAHOIO
rmyouvH ceyeHus

1 4 1,2

2 4 1,8

3 4 2,4

4 4 3,1

3 4 3,8

6 4 4.4

7 4 3,5

8... 4 2,7



Tabnuua onpeaeneHnsa nnowann BOOAHOro ce4yeHus

Ne PaccTosiHue,
M.

(okOHYaTenbHbLIN BapUaHT)

MmybuHa,m
4 1,2
4 1,8
4 2,4
4 3,1
4 3,8
4 4.4
4 3,5
4 2,7

O6wasa nnowaab BOOHONrO CeYeHUs:

NMonycymma
coceaHUX
rnmyouvH

0,6
1,5
2,1
2,25
3,45
4,1
3,95
3,1

Mnowaab
BOAHOro
cevyeHus

2,4
6,0
8,4
9,0
13,8
16,4
15,8

12,4



[lpopuris B00HO20 ceYeHUs
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OnpenerneHne CKOpPOCTU TeYeHUA

Anroputm paboThbl:
1.PasmeTka cTBOpPOB

2.Myck nonnaBka o
BepxHuii cTeop

3.0TCceyeHne BpeMeHHU

4.BHeceHue HuxkHuii cteop
pe3ynbTaTtoB B
Tabnuuy

& lMNonnasok

HanpaeneHue
TeYeHus

3.5y, Pasmetka mexay
&= cTBOpamMmu

— JInHna Gepera




OnpepeneHve pacxoaa peku

Pacxo0 peku (Q) — amo ob6bem 800kI, npomekKarouwjasi
Yyepes JKueoe ceyeHuUe peKu 8 eQUHUUY epeMeHU (ceK.)

Pacxon peku onpeaensierca no dopmyne: Q= FeVm’/c,
roe F — oOwas nnowaab BoaHoro cevyeHus, V — cpenHss
CKOPOCTb TeYeHUs



D 3epKana
N ero eMKc D3ePOM Unu

Anroputm paboThbl:

1. OnpepensieTcs WMpuUHa BogoemMa
2. OnpepenseTtca onuHa Bogoema

3. Onpepensetcsa rnybuHa y NJSIOTUHDI

BOAHOro 3epkarna onpegensieTcs no oopmyne: S

MKHYTOro Bogoema (npyaa) onpepensiercs no
ne B — wupuHa Bogoema; L — aonvuHa Bogoema




A AnvHa npyna

b WnpuHa npyga

— [InotuHa

MecTo npomepa

¢ rny6uHbI




OnpeaeneHue npo3pavyHOCTU BOAbI

B peyHou Boae HaxoasaTcs B3BELWEHHbIe
BellecTBa, KOTOpPble YMEeHbLUAKT ee
npo3pavyHoCcTb. CyLecTBYOT HECKONbLKO
MEeTOoAOB onpeaerieHUs NpPo3pavyHOCTU BoAbI,
OAHMM U3 KOTOPbIX SABMSAETCA onpeaerieHne
no Ancky Cekku. Ytobbl namepuTb
NPO3pPavyHOCTb PEYHOU BOAbI, MPUMEHSIOT
anuck Cekkn guametpom 30 cMm, KOTOPbIU
OMNyCKarT Ha BepeBKe B BOAY, NPUKpPENUB K
HeMy rpys, YToObl ANCK yXoaus
BepTuKanbHO BHM3. BmecTto aucka Cekku
MOXXHO MPUMEHSATb TapenkKy, KPbILKY, MUCKY,
norioXxXeHHble B ceTKy. [InCK onycKaeTcsl Ao
Tex Nnop, Noka oH He byaeT BuaeH. [MyobuHa,
Ha KOTOPYIO Bbl ONYCTUINU AUCK, U OyaeT
nokasarerniemM npo3pavyHoCcTu BoAbl.




VI3yqeHue 800HOU pacmumensHoOCMU

lMpoeodumcs ¢ uyenbro onpedesieHUs1 cusibl U hopMbl
3apacmaHusi eodoeMa, a makxxe ghsiopucmu4ecKoz20
cocmasea ebicuwel 800HOU pacmumesibHOCmu.



m KyBLLNHKOBO-Ky BbILLIKOBAS PnecTtoBo-poronncTHukoBas

- RS %
m KybblLLKOBO-paecToBas L’M €)XerornoBHMKoOBas

N [MopsigkoBbI HOMEP MecTa
onucaHug
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JKomo2Ud 800H020 KOMImTeKca

Jlyywmmn «<npubopamuny», oLueHMBarLWMMM Ka4eCcTBO BOAbI, ABMSAIOTCA CaMu
BoAHble obutaTtenu. KoHe4YyHO, 3TN «NPUBOPLI» TOXEe He uaearibHbl: Hanpumep,
Y HUX HET CTpPenoK 1 wkan. Noatomy ¢ noMoLwbLI0 MeToaoB OMonHanKaumum Mol
MO>XeM OLIeHUTb TOSIbKO OOLMU YPOBEHb 3arpA3HEHHOCTU, HO He Y3HaeMm
TOYHbIX KOHLUEHTPaLun Toro UM NHOro BelecTBa. 3aTo 3TU MeToAbl
OTHOCUTESILHO AeleBbl U He TPebyroT cneunanbHoOro ooopyaosaHus. MHorue
U3 HUX AOBOJILHO NMPOCTbI U MOTYT ObITb UCMONb30BaHbl B paboTe FHbLIMU
uccnegoBsatensMmu. A rnaBHoe, buonorndyeckue Mmetoabl AatOT KOMMIEKCHYHO
OLIeHKY KayecTBa BOoAbl, Y4MTbIBalOT B3auMoAeNCTBME pa3HbIX 3arpA3HAIOLWMUX
BeLEeCTB U MOryT NOMO4Yb HaM B TOM Crly4yae, Korga UCTOYHUK 3arpsa3HeHuns
UMeeT NepeMeHHYH MOLWHOCTb U HENOCTOAHHLIM XUMUYECKUU COCTaB.



Nupexc Mauepa

OouTaTre/ Il YUCTHIX

OpI‘aHI/I3MI)I cpezuleﬁ CTECIICHAN

OourTarean

BO/ YYBCTBUTEJIbHOCTH 3arpsi3HEHHbIX BOJA0EMOB
JIMUMHKH KOMapoB-

Hum@nbl BecHssHOK | bokoniiaB P
3BOHIIOB

Humdbl nogeHoxk PeuHoil pak IusaBKuU

JINYUHKH .

3 JIMYMHKH CTPEKo3 BoasiHou ocimk
py4eiiHMKOB
JIMYUHKH
JIMYUHKH KOMAPOB-10JII0HOKEK IpynoBuku
BHCJIOKPBLIOK
BYCTBOpYATHIE
Ay P MoJLTI0CKU-KATY LK JIMUMHKHA MOIIKH
MOJLJIIOCKH

MoLTIOCKU-KUBOPOAKHU

MaJjiolmeTHHKOBBIE YepBU




Csoucmsea 800b!

ornpeoesisiromcsi ¢ Uesiblo OUeHKU KadYecmea 600bl C MOYKU
3pPeHUs] e20 8J1UsIHUSI Ha 300poe8be YesioeeKa U NMpPUMeHeHUs 8
XO0351UCMEBEHHbIX UEersiX.

K oCHOBHbLIM cBOUCTBaM BOAbl OTHOCSATCS:

- TemnepaTypa BoAbl U AMHAMUKA €€ UBMEHEHUN —
BaXXHeMLWUN aKonornyeckuun dakrop Ansa Bcex oobntarenen sogoemoB. Beab
TemnepaTtypa He TONIbKO HenocpeacTBEHHO BO3A4EeMNCTBYEeT Ha rmapoOMOHTOB,
perynmpyeTt CKOpOCTb XXU3HEHHbIX MPOLLeCCOB, HO U onpeAenseT BaXHeuLwmne
¢dn3nko-xnmMmyeckne cBoMcTBa Boabl.

KncnoTtHO-OCHOBHbIE XapaKTepPUCTUKMU
BOAbI NPUPOAHbLIX BOAOEMOB OObIYHO HE UCMbITbIBAKOT CUSIbHbLIX U3MEHEHUMN.
OHM 3aBUCAT Npexae BCero oT Xxapakrepa NUTaHus Bogoema, oT Toro, Kakumm
nopoAaamMm CriOXKeHO ero rfioXe, a TakXke OT HEKOTOPbIX MPONCXOAALLNX B HEM
XUMUYECKUX n buonornyeckux npoueccoB. Boga ¢ pH Huxe 6,95 aBnsaeTtca
kucnoun. HentpanbHoun cuntaetca Boga ¢ pH ot 6,96 go 7,3. lNpupoaHbie BoAbI
c bonee BbICOKMMU 3HAa4YeHUAMU pH Ha3bIBalOTCA LWENOYHbLIMM.



ConeHoCcTb — CyMMa KOHLUEHTpaLunm
BCEX PACTBOPEHHbIX B BOAE MUHEpPanbHbIX BewlecTB. [pecHon cuntaetca Boaa,
nmeroLas coneHoctb HMxe 0,5 r/kr (aTa eguHMLA Ha3bliBaeTCs NPOMUIINe).
Kpome npecHbIX BO4OEMOB 1 COSIEHbLIX MOPEWN CYLLECTBYIOT BOAHbIE OObEKTDI
C NPOMEXYTOYHbIM YPOBHEM COSIEHOCTN, COFIOHOBAaTOBOAHbLIM
onuroranuHHbIM (o1 0,5 0o 5 Nnpomunne) MnNu MmesoranMHHbIM
(5-18 npomunne) sogoemom. Cymma KOHLEHTpaunn B BO4E NOHOB MarHus
N Kanbuua Ha3bIBAETCHA XKECTKOCTbLIO. ECnin Anga Ballero permoHa 3anexu
N3BECTHAKOB M OPYrnX JIErKOpacTBOPUMbIX FOPHbIX NOPO4 HEXapaKTepHbl, Boaa
OonbLMHCTBA BalUMX BOLOEMOB OyOeT « MArKOM» — T. €. cogepXaTb Marsio
noHos Ca2+ n Mg2+.

[ToBbILLEHHYIO MYTHOCTb BOJa MMEET 3a CYHET COAEPXKaHUS B HEW
rpyboamcnepcHbIX HEOPraHNYEeCKUX N opraHndecknx npumecen. Onpenensitor
MYTHOCTb BO[bl BECOBbIM METOAO0M, U POTOINEKTPUHECKMM KOFTOPUMETPOM.
BecoBon meTog 3akntodaetca B ToM, 4to 500-1000 mn myTHOM BOAbI
NPOOUNBETPOBBLIBAIOT Yepe3 NNOTHbIN Punetp gnameTpom 9-11 cm. PuneTp
npeaBapuUTENbHO BbICYLLUMBAETCS N B3BELLMBAETCS HA aHANMMTUYECKUX BECAX.
[Tocne uneTpoBaHna UNLTP C 0CagkoM BbiCyLUMBAKOT npu Temnepatype 105-
110 rpagycos B TeveHue 1,5 - 2 yacos, oxnaXxagarT N BHOBb B3BeLIMBatoT. 1o
pas3HOCTM Macc ounbeTpa 4o 1 nocne punsTpoBaHMs paccynTbiBaloT
KONIMYECTBO B3BELLUEHHbIX BELWECTB B CCNeayeEMOn Boae.



3anaxu B BoAe MOryT ObITb CBA3aHbl C XXKU3HeAeATeSNIbHOCTLIO

BOAHbIX OPraHM3MoOB UMM NOABNATLCS MPU UX OTMUPAHUU - ITO ECTEeCTBEHHbIE
3anaxu. 3anax Boabl B BOAOeMe MOXeT o0ycriaBnmMBaTbCH TaKXe
nonagarowmmMmm B HEro CTokaMum KaHanusaumm, NPoMbILLSIEHHbIMU CTOKaMu

- 3TO UCKYCCTBEHHbIe 3anaxu. CHavyana garoT Ka4eCTBEHHYI0 OLeHKY 3anaxa
Mo COOTBETCTBYHLUMM NPU3HaAKaM: OONOTHbIN, 3eMTUCTbIN, PbIOHbLIN,
rHUMOCTHbLIU, apoMaTU4YecKun, HecptaHou u T.4. Cuny 3anaxa oueHUBarKOT

no 5 6annbHom wkane. Kondy c nputepton npobKon 3anonHAKT Ha 2/3 Boaoun
WU TOTYaC 3aKpbIBalOT, MIHTEHCUBHO BCTPAXMBAIOT, OTKPbIBAKOT U TOTYacC
OTMe4YalT MHTEHCUBHOCTb U XapaKkTep 3anaxa.

KauyeCcTBEeHHYI0 OLeHKY LiBEeTHOCTU NPOU3BOAAT, CpaBHMBAas obpasewy c
AUCTUNNNPOBAHHOW BOAOU. [1nA 3TOro B cTakaHbl U3 6eCLUBETHOro cTekna
HanuMBaloT OTAENbHO UCCreayeMylo U ANCTUNNNPOBaHHYIO BoAy, Ha ¢hoHe
Genoro nucrta npy AHEeBHOM OCBeLLUEHUU pacCMaTpPUBaOT CBEPXY U COOKY,
OLeHUBAIOT LBETHOCTb KaK HabnoaaemMmbin LBeT, NP OTCYTCTBUM OKPACKM BoAa
cuuTaeTcs 6ecuBeTHOMN.



MacnopT peku
1.Ha3BaHue.
2.MecT0, OTKyAa 6epeT Ha4arno.
3.Boaoem, B KOTOpbIX BnagaeT AaHHasA peka.
4.Mputokun (neBble, NnpaBble).
5.Bbiclunu ypoBeHb nonoBoabs. OnpeagensieTca No Mycopy Ha KycTax, TeMHbIM KOfnbLaMm
Ha AepeBbAX, He MPOCOXLWKUM Mocre NosioBoAbs, U T. A.
6.Pacxon Boabl. UamepsieTca CKOPOCTb TeYEHUA U Nnowaab ce4eHUsa BoAbl B pa3HbIX
mecTtax. OnpenensieTcs pacxoa Boabl (M/ceK) nyTeM YMHOXEHUSA CKOPOCTU TedeHUs (M/cek)
Ha nnowaab cedyeHusn (M2). MNnowaagb ceyeHUA onpeaensaoT, YMHOXUB LULMPUHY PEKU Ha ee
rmyouHy B aHHOM MecTe.
7.XapaKTep Te4eHUA Ha OTAeNbHbIX yYacTKax (BepxHeM, cpeaHeM, HXKHEM).
8.Bopa: uBeT, Temnepartypa, npo3pa4yHoOCTb, BKYC, 3anax, }XeCTKOCTb.
9.Mpunerarowas MeCTHOCTb: pernbed (PaBHUHHbIN, XONMUCTbIU, FOPHbLIU), XapaKTep
G6eperoB (NonHble, KPyThlie, OOPbLIBUCTLIE), FPYHTbI (Nec4yaHble, IMUHUCTbIEe, ToOpdsiHbIe,
CKanbHble), paCTUTESIbHOCTb (AepeBbs, KYCTAPHUKU, TPABAHUCTbIE pacTeHus).
10.0nucaHne poaHMKOB B ONIMHE PEKMW.
11.XapakTep pycna: n3aBuniuctoe umnu npsimoe, Har4me nNnecoB, pykaBoB, OTMenen
U nepekKaToB, BOAOMNAaAOB U MNOPOroB.
12.)KMBOTHbIU U pacTuUTeNibHbIN MUP (TUNKUYHbIE NpeacTaBuTenu). Ocob6o oTMevyaroTcA
peakue U ncyesawilme BUAbI.
13.Xo3sncTBEHHOE UCcnonb3oBaHue. Hannune rmapoTexHU4YeCKMX COOpyXKEeHUN,
UCTOYHUKMU 3arps3HEHUS.
14.CocTaBnsieTca KapTa-cxemMa peKku, Bbl4yepUymBaeTcsl ee nonepeyHbin npodusnb
B pa3HbIX MecTax.



1.HasBaHue.

2.MecTononoxeHue.

3.Pa3mep o3epa u xapaktep 6eperoBov fiIMHUU (BO3BbIWEHHbI€ UMTU HU3MEHHbIe,
noriorme Umnu KpyTble, KAMeHUCTbIE UMK NnecYyaHble bepera, Hanu4ne 3anMBoB
uT.Aa.).

4.XapaKTepucTuKa rpyHTa Ha OTMensaXx, MOLWHOCTb UJTOBbIX OTIIOXKEeHUMN.
5.Temnepartypa BoAbl HA NOBEPXHOCTU U HA pa3HbIX rMyoMHax B pa3finiHble
CE30Hbl.

6.LiBeT, Npo3pavyHOCTb U Apyrue xapakTepucTuku Boabl.

7.NMpomepbl rNyouH € NOAKMW.

8.[l1aHHble O nepecbIXxaHMN, NPOMepP3aHnn, 3aMmopax, HaubosNbLUMX U HAUMEHbLUNX
YPOBHSIX BOAbI.

9.XapakTep BOOHOWN U NPUOPEKHON PAaCTUTESIbHOCTM.

10.0KnBoTHbIN MUp.

11.Hann4yne NnpuTOKOB, UCTOKOB, NpuUnerarWwmux 6onor, knroyven. Konnyecrteo
BOAbI, NOCTYyNarwLwen N3 NpMToKOB 3a CYTKU, U pacxopn ee B peKax U pyubsix,
BbITEKaKOLWMNX U3 o3epa.

12.Hann4yne HaCoOCHbIX CTaHUUN, pbIOOPaA3BOAHLIX U APYINX XO3ANCTBEHHbIX
COOpPYXEHUMN.

13.UcTOYHNKM 3arpsA3HEHUSA U Mepbl 3alnUTbl O3epa.

14.KapTa-cxema o3epa.



[MacnopT poaHUKa

1.Ha3BaHwue.

2.MecTononoxeHue.

3.Tun no cnocoOy BbIXoAa BoAbl HA NOBEPXHOCTL (OAHMU
Ha4YMHaAKTCA Ha

KPYyTOM CKNOHe, HUcnagawuwue, apyrue - BbiIouBaroTcAa Ha gHe
HebGonbLWoOoro

GacceunHa, TpeTbM - NPOCa4YMBalOTCA Yepe3 bonee UMM MeHee
TOJNICTbIN

CIoM 3eMnun, npespaLlasa 3ToT Crion B poa 6onora).
4.XapaKTepuCTUKa rpyHTa.

5.TemnepaTypa BOAbI.

6.Pacxopn BoAabl B 1i/cek.

7.®du3nyecKkme U XuMmn4yeckue nokKasartesim Boabl.
8.PacTuTenbHoOCTb.

9.)KnBoTHbIN MMp.

10.Acnonb3oBaHue.

11.ACTOYHUKM 3arpsA3HEHUS N Mepbl 3aLLUTDI.



