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AHaAU3 KauecTBA
ITNTHEBOU BOABI

Beimmoanuaa yueHuia 8 kaacca
MOY COII Ne5
c.HoBopomaHoBCcKOro
ByaaBuna AanHa

PykoBoaAuTeAb y4uHUTEAb OOAOTHH
MOY COIII Ne5
c.HoBopomaHoBCcKOro
ByaaBuna C.B.



BBeneHue

Boaa - BacxHenImui MuHepaA Ha 3eMae, KOTOPbBIN HEAB3A
3aME€HUTHh HUKAKUM APYI'MM BelecTBoM. Boaa — ocHoBa Bcex
SKU3HEHHBIX ITPOIIECCOB, EAMHCTBEHHBIN NCTOUYHUK KHCAOPOAA B
mpornecce porocuHTe3a. BoAa ABAAETCA CPEAOI OOMTAHUA MHOTHUX
OPraHU3MOB, OIIPEACAAECT KAMMAT U U3MEHEHUE IIOTOABI,
CIIOCOOCTBYET OUHUIIEHUIO ATMOC(epPhI OT BPEAHBIX BEILIECTB.

B ecrecTBEeHHOM COCTOAHUU BOAA HUKOTAA HE CBOOOAHA OT
npumece. B Hell pacTBOpEeHBI ra3bl U COAU, HAXOAATCA TBEPABIE
B3BEHIECHHBIE YacTUUKN. Kpome mpupoAHBIX IIpHMeEcel Ha KAUeCTBO
BOABI OKAa3BbIBAIOT BAUAHUE YCAOBUA (DOPMUPOBAHNA
IIOBEPXHOCTHOI'O MAM HA3€MHOI'0O BOAHOI'O CTOKa, Pa3HOOOpa3HbIE
IIPUPOAHBIE ABACHUA, UHAYCTPHA, IIPOMBIIIACHHOE I KOMMYHAABHOE
CTPOUTEABCTBO, TPAHCIIOPT, XO3ANCTBEHHAA U OBITOBAA AEATEABHOCTh
yeAoBeKa. IlocaeAcTBHEM 3TUX BAUAHUN ABAAETCA IPUBHECEHUE B
BOAHYIO CPEAY HOBBIX, HECBOUMCTBEHHBIX €1 BEILIECTB —
3arpA3HUTEACH, YXYAIHAFOMINX Ka4€CTBO BOABIL.
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I/ITb NUTEpaTypHble AaHHbIE O 3HAYEHUN
‘f .El;bl U €e 3arpA3HUTENSX;
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I/I)KEH N4 LUEIN TMOCTABJIEHDI

—

~ & CPaBHUTb KAaYeCTBO BOAbl U3 pPasHbIX
UCTOYHUKOB MO DU3MKO-XMMUYECKUM
napaMeTpam;

® ONpeaennTb XeCTKOCTb BOAbI.
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HaueHne Boabl B npupoae
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Ba>XHENLLNN MUHEPAN Ha 3eMJIE, KOTOPbIV

: M bCLLUCC I bOWV B
aBnﬂeT 60/bLLYI0 YacTb NOObIX OPraHM3MOB
UTENbHbIX , TAK U XUBOTHbIX

'.'-10-20% BOAbl XXMBbIMU OpraHM3MaMn K nx
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. Bop,a ABNSETCA Cpefon 0buTaHN MHOMMX OPraHM3MOB,
OI'IpELI,eJ'IFIET KJIMMaT U nSAMeHeHUe norobl

-

® Posb BOAbl B XXMBbIX OpraHM3Max o4eHb Bennka. OHa
ABNSAETCA YHUBEPCA/IbHbIM PACTBOPUTENEM,
obecrneymBaeT NMpUTOK M yAaNEeHNE BELLLECTB B KIIETKax
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JKeCcTKOCTb BOObl

= KEeCcTKoCTb BOAbl - 3TO CBOUCTBO BOAbI (He
MbIIUTLCS, AaBaTb HaKMUMb B NApPOBbIX KOTMax),
CBsI3aHHOE C coaepXaHUeEM paCTBOPUMbBIX B HEU
COeVHEHUN KanbLUs U MarHuUg, 9To napameTp,
NnoKasblBalOLLUN cogepXaHmne KaTUoOHOB
Kanbuus, MarHMg B Boge. Hakumnb Ha CTEHKaX
HarpeBaTesnbHbIX KOTNOB, OaTapesx W
OTNOKEHNS CONell Ha ObITOBON TEXHUKE
(Hanpumep, B YanHUKax), benble xnones B BoAeE,
NrfieHKa Ha Yae U T.4. - BCe 3TO nokasarenu
YKECTKOW BOAbl.




7KecTKkOoCTh BOABI

O06Las »eCcTKOCTb
BOAbl

KapboHaTHas HekapboHaTHas
(BpemMeHHag) (mocTosAHHaA)

-

372
Mg(HCO3)2

MgSO,, CaSO,,
MgCI,,, CaCl,



-lNMoBbiLLE
CKa3l

Cos meCTKWT C
MOI-OI.I.I,VIMM LLlecTBaMm M O
UMble mnaku.
- |.|J

muposyro ocm-loro
noKposBa qenoseka, 3a6uBaroT nopbl,
NMOSIBJISIETCA CYXOCTb, LWenyLeHne, NnepxoTb.
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O/ bl ynquLIeHMFI KauecTBa BOAbl
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be -uBeTHou, 6e3 BKyca 1 3anaxa, KUC/ZIOTHOCTb
6 5-9,5 pH. Copaep)>xaHue KaTUOHOB YKesne3a
MoXerT 6biTb oo 0,3 mn/r; xnopug noHos Ao 350
MAn/r.



jpue" — NpoLiecc CHMKeHumNA
OCTU BOAbI, T.€. yw’
pauum u&&&Kanbuun MarHums.

HUA BOAbl.

- MeEeTOoNk fMHA =

THOE yMsiryeHue Bofbl
JOMarHUTHOE BO3A4eNCTBME Ha BoAy

O'MarHuTHoe yMAryeHue
® KunsiueHue
® BbIMOpaXuBaHue

® [leperoHka



N
: O COJeP:KaHUM Kejie3a B

NUTHEBOU BOJIE

Bricokoe coaeprkaHUE JK€A€3a B BOAE BHI3BIBAET OTAOYKEHUE
OCaAKa B TPyOaxX M UX 3apacTaHUeE, a TAK)KE YXYAIIAeT BKYC
IIUTHEBOU BOABI (IIPUCYTCTBYET IIPUBKYC P>KABUNHBI), 4 TAK)KE
rocAe ''>keAe3Hol' BOABI OCTAIOTCH YKEAThIE PAa3BOABI HA
CAaHTEXHHUKE U IIATHA HA OAEKAE.

1.AAsa yAaAeHUA HEPACTBOPEHHOTO >KeAe3a (PrKABUMHBI)

MCHOAB3YIOT TAK Ha3bIiBaeMble ''Mexanumdeckre' buAbTphL

2. B mpucyTCTBHUM KHCAOPOAA B BOAE A
OUY€HB OBICTPO IIEPEXOAUT B TPEXBAACHTH
o0pa3yeT MaAOPACTBOPUMBIN THAPOKCHA
OCAAOK).

4Fe 2+ + SHCO3- + O2 +2H2CO



[0, MaTepunan n MeTo
MCCJTEEOBaHMﬂ -

OBaHl/IFI NpOBOAMINCE B Ccene

MaHOBCKOM ApP3rmpckoro pamoHa.

'épuanioM ana uccnenoBaHusa CnyXkuna Boaa,
f-==r | U3 pa3HbIX UCTOYHMKOB.

& JlccnenoBaTenbckasi pabota NpPoBOAUNAC MO
ffﬁ"'gﬁ‘ﬁsyM HanpaBsJIeHUSM:

o 1. CpaBHeHMe 06pa3L0B BOAbl MO HEKOTOPbLIM
fNapaMeTpaM: UBET, 3anax, pH cpeabl, Hanuyue
OCaZika rnocsie OTCTanBaHUs, Hannyme
HEKOTOPbIX KATUOHOB U QHNOHOB.

e 2. OnpeaeneHme XecTtkoCcTu BoAbl.

-
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2Ae/IeHne KauyecTBa BoAbl U3
; BOAHbIX UCTOYHUKOB.

__ MBaeM LBeT, 3anax, pH cpeasl,

~ Ha ANUME OCafKa NOCAe OTCTanBaHus,
«.f‘l'-'[a'nmqme HEKOTOPbIX KAaTUOHOB Y aHWOHOB

-




MapamMeTpbl/0bp 3anax LiBeT [po3payHocTb  pH cpeapl

a3eL, BoApbl
Mpynosas OTYET/INBbIN KopuyHeBaTbin 50 8,0
OTTEHOK CO
B3BELUAHHbIMU
YaCTUYKaMun
BooonpoBoaHast 3aMeTHbIN KOp14HeBaTo- Mpo3payHbIn 7.0
SCTICHHEIN (6onee 100 cm)
— OTTEHOK C
= B3BELLEHHbIMM
YaCTUYKaMun
®uNbTpOBaHHAss oO4yeHb Cnabbll  becuBeTHbIN Mpo3payHbiii 6,0
(6onee 100 cmM)
KoHTpO#b HeT 6ecuBETHbIN MpO3payHbIN 6,0
(NuTbeBas

CTON0Bas)
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OrnpeaereHNIE KATHOHOB >K€A€34 -

)0651 BOABL HPI/IaBI/ITb OAHY KAITAFO 230THOI KHUCAOTEL, 3aTEM 2-3 KaIIAU HEPE
[ BBCCTI/I 0, 5 THOIIMHATA AMMOHUA.

HTpany KatroHoB Keaesa (I11) 6oaee 2,0 mr/A — =

PAIIMBAHUE COAECPKUMOIO IIPOOUPKH. -



OnpeaseseHne XAOPHUA-U

= oo
- 1K ‘HH/[A IIPOOGBI BOABI AOGABAAFOT 3-4 KAIIAY a30THOM KUCAOTHL I

»HpI/IAI/IBa}OT 0,5 MA pacTBOpa HUTpaATa cepedpa.

2. Ecan xonmenTparumsa xAopuA-uoHoB 6oaee 100 mr/ A, TO

‘0bpasyercst 6eAblit 0carok. [Ipu kourenTparum >10 mr/A - |
romyTHeHHE pacTBOpa (AgCl -OeABIIT 0CAAOK). —~



OnpeaereHne KATHOHOB CB

1'T r‘KZC-tO4 paCTBOPHIOT B 90 mA A,I/ICTI/IAAI/IpOBaHHOI/I BOABIL.

==: npc;61/1p1<y romerntaror 10 MA TIPoOBT BOABL, IPHOABAAIOT 1 MA pacTBOpa peareHTa |
K2CrO4 . - :

-—
-

3. Bcam B pesyAbTaTe PEAKITIH OOPA3YETCS KEATBIH OCAAOK, TO COAEPKAHIE KaTI/IOHOB
-<_. -

ceunia 6oaee 20 mr/a (PbCrO4 xeATsiit). ~



23yNbTaThl NCCN M -

[lpyaoBa He COOTBETCTBYET

@PCTBEHHOMY CTaHAapTy Mo CleAyoLWmuM

dMETPaM: 3anax, UBET, MPO3pavyHOCTb,
ep)KaHue KaTMOHOB ene3a, CBUHLA.

f' HE COOTBETCTBYET
;EGCJYﬂ.apCTBeHHOMy CTaHAapPTYy no cieagyrwnm
_ "i *‘-rlapaMeTpaM 3dlfax U cogep>XaHne KatTnoHOB

- )XKene3a.

o HEe COOTBETCTBYET
roCyapCTBEHHOMY CTaHAAPTY MO CEAYIOLLMM
NapaMeTpaM: 3anax U CoaepXXaHue KaTUOHOB
Xenesa.
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OITPEAEAEHUE KECTKOCTHU BOABI 7.
MbIAbBHBIM PACTBOPOM A
[
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Boaonposoanas ITpyaosas DuABTPOBAHHAA o ¢

croaoBas =
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23y/bTaThl MCCIT eﬁei!ﬁ —

Oﬁpa 3Lbl BOAb! O6beM MbIJILHOrO PacTBopa,

Tpebyrowierocs ansa obpasoBaHus
yCTOMYMBOM NEHbl, MN

[lpyaoBad 3
BoaonpoBoaHas

3
1
1

= KoHTponb (NUTheBas
CTOJ10Bas)

OnpeaeseHne >K€CTKOCTH MBIABHBIM PACTBOPOM ITOKA3AA0, UTO
HanOoAbIIIe€ KOAUYECTBO MBIABHOI'O PACTBOPaA TPeOyeTCsa AAA IIPYAOBOI U
BOAOIIPOBOAHOI BOABI, UTO CBUAETEABCTBYET 00 X HANOOABIIIEN >KE€CTKOCTH



)BOHATHOV

(BPCMCHHOI/I
'bOIrOM | -—

K1 CAOTI)I




O6bem nccnegyemoro  CpeaHun obbem
obpa3ua Boabl (M) PAcTBOpa COJISHOM
KMUCNOTbI (M)

O6pa3ubl BOAbI

npyaoBas 100 /7,0
BOAOMNPOBOAHAA 100 9,0
~  unbTpoBaHHaH 100 4,0
— KoHTponb (nuTbeBass 100 3,0
CTON10Bas)

HanGoApninii 00beM COATHOM KHCAOTBI TPEOYETCA AAF TUTPOBAHUA

BOAOIIPOBOAHOU BOABI, HAUMEHBIIINNI — AAAL IINTHEBOU CTOAOBOM.




opuyne

3 M0 PACYETHOM C

KOCTb BOAb 1 CPaBHMB nokasatenu C

- - =Y o

Lol g \od

envmm T]n o6pa3L|,OB BOAb!:
’-OBaHHaFI BOJA U NMUTbLEBaS
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Or0, YTOGLI YCKOPUTBL 3Tan o6pabor
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|§ErBonb| M NpeanoXXeHus : -

ble UCCried0BaHNs KaHECTBaMﬂbByM'B

BOPOMaHOBCKOM, MOKa3bIBalOT, YTO HWU OAHA U3 nNpob

U3 pa3HbIX NICTOHYHUKOB AJ14 MCCJ'IeD,OBaHVIFI HE
- Me—d

1 D

; Jlviialu » JMYV ClaRnddply. ) J 1 PDJCU
[TbEBOW BOAbl MOXET CEPbE3HO OTPA3UTbCS Ha
fuoueﬁ

)Basi BOAa HE COOTBETCTBYET roCyAapCTBEHHOMY
FaHL Ty Mo CreaylowWwmuM napaMeTpaMm: 3anax, LiBeT,
-_;--«.-:1*, , COAEP)KaHNEe KAaTUOHOB XXene3a U CBUHLA.
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@%jﬁonposomaﬂ BOZla HE COOTBETCTBYET rocyJapCTBEHHOMY

!

-

“CTaHAapTy No cneayrwmM rnapamMeTpam: 3anax n cCoaepXxXaHue
- KAaTUOHOB Xene3a.

e OUIbTPOBaHHASA BOAA HE COOTBETCTBYET roCyAapCTBEHHOMY
CTaHAQpTy MO CNeayoLl MM NapaMeTpam: 3anax U coaepXXaHue
KaTUOHOB Xenesa.



eieHHOWN paboThbl 6b1/10 —

1pOBAHO A0OKa3aHo, YTO BOAa, NocTyna -
JA HE NpUroAiHa Ana NUTbA. MO) bITb
BaHA TOJNIbKO B TEXHMYECKMX Lenax. Ang nutbs
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BBITOBBIE ®UABTPHI




HHeE IIPOOAEMBI ITAOXOI0 KA4eCTBA ITUTHEBOM BOABI
= MMEEeT AB€ CTOPOHBI.
Bo-1iepBbIX, CFOAA OTHOCHTCA 9KOAOTUYECKHE U
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& ConmaAbHBIE IPOOAEMBI CeAd, DOABIIIOE KOAWYECTBO OBITOBBIX
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- = OTXOAOB COpPaCBIBAETCA YKUTEAAMH B IIPYA. UTOOBI yAyUHINTD
— ITOAO’KEHHE HEOOXOAMMEBI TIEACHATIPABACHHBIE U IPOAYMAHHBIE
AE€UICTBUA AAMUHUCTPALIUU CEAQ.
Bo-BTOpBIX, CyHIeCTBYET IIPO0AEMA yCTAPEBIUX
KOMMYHHMKAaIUM — p>kaBbie TPyObl. Boaa, mpormieAmnas ouncTky
B OYHUCTHBIX COOPY>KEHUAX,
IIPOXOAA IO TAKUM TPyOaMm, CHOBA 3arpasHiaerca. [loaTomy

Hy>KH4A 3aM€HA CTAPBIX TPyO Ha HOBBIE 110 BCEMY CEAY.



