pptcloud.ru

= Llenu 3aHATUA:

* Pa3BUTb YMEHUA: BblAENATb CYLEeCTBEHHbIE
NPU3HaKn U CBOUCTBA OO BLEKTOB

= KnaccudmumpoBaTtb (hakTbl, AenaTtb BbiBOAbI

dopmupoBaTb NpakTUYeckue HaBblku paboTbl C
BelleCTBaMU U XMMNYECKUM o0b6opyaoBaHueMm

. = PasBuBaThb No3HaBaTelbHbIE UHTEPECHI, —

MMYHUKaTUBHbIE Ka4yecCTBa, ?EepeHHocn:. B

| X CUNnax, HAaCTON4YNBOCTb, YMEHUe
AencTBoBaTb CaMOCTOATESNIbLHO

= BocnutbiBaTb KyNbTYpPYy YMCTBEHHOro Tpyaa




.:_ __Xumus. Ee OCHOBHbIE 3aKOHbI, TEOPUU U

BbiBOAbI onupaloTcsa Ha pakTbl. [loaToMy
NOCTOAHHbLIN KOHTPOMb OMNbITOM
HeoOxoauMy.

M. Papapoeun

— .
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 — «C BOU CI'IO 66ﬁOCTI7I L-IeJ'I()BeK MO)KeT
f‘._

Y3HATb TOJ1bKO MOrbiTaBLLINCD
NMPUITOXNUTb UX.»

CeHeka MnagLunn




UcTopuyeckasa cnpaBka.

- @epcMaH Ha3Ban
3emne.

“= [MMHOM 3TOMYy BellecTBY CTanu croBa nucartena AHTyaHa
CeHT-3K310nepu:

«Bopa — y TebA HeT LuBeTa, HM BKyca, HX 3anaxa, Tebs
HeBO3MOXHO onucaTb, TOOOI0 HacnaxaalrTca, He BeAas, uYTo

Tbl Takoe. Henb3s cka3aTb, YTO Tbl HeoOXxoaAMMa AnNA XU3HU. Tbl
camMa — XXU3HbY.

= Ha 3emne nmeetcs rpomagHoe KOnM4ecTBO BoAbl, YesioBeK
HenocpeacTBeHHO MOXeT Uucnosnb3oBaTb He 6onee 0,05%
ooLero konuyecTtsa BoAabl.

= BopablMopeu 1 okeaHOB cogepxart B cpegHeM 3,5%
_':Fa—g;l’aopel-mblx BELLeCTB. e

= 3TO conu — xno , ¢haTbl MarHus, KOTopbie HaxoasaTcs
o

?ps«uma BUAe UOHOB.
o Oopckas Boaa cogepxuT 35r conu Ha 1 nuTp. Mopckas Boaa
COAEPXUT PAaCTBOPEHHbIE ra3bl U OpraHuYecKkme coenHeHus.

= PeyHble BOAbI cogepxat UOHbLI, HEﬁTpaHbele MOJeKYyIJbl,
B3Be€LleHHble YaCTulbl, COJien B HUX ropa3go MmeHblLue.

Bom; c

bIM Ba)

B S R DS I S

KHbIM «<MWUHEpanoM» Ha

daM



Mopckast Boga Peunas Boga

AOHLE ,,, 'i'- e

e T —— — o

—1 E——

—FNa*t | 1,08 | Cl1™ 1,94 | Ca*" | 0,0013 HCO, | 0,0039

Mg** | 0,13 SO42_ 0,27 | Na™ | 0,0005 S()42_ 0,0012 -

Ca* | 0,04 | SO* | 0,27 | Mg* | 0,0003 Cl 0,0006




XXECTKAS




A NPpUMeHeHnAaA B XMMnM4eCKoun - .

npousso.qc*se«epamuke 6eT0HHb|x cmecei,
— —-—saTBopel-me—rnMH

= [MpuBOAUT K HapyLLUEeHUIO PaboT TennoceTewn

B XxecTkou Boae: -

- Mbino He obGpa3syeT neHy
 [lnoxo pa3BapuBarOTCA OBOLUMU
BapuBaeTcsl Yaun

g’),__—




XecTkoCcTb BOAbI onpenenseTcs coaepxaHuem B Heu

' | / BT/IEL:I )KECTKOCTU BOAbI —
“_

KapOoHaTHas HeKapOoHaTHas
(BpemeHHas) _. (nocTosHHas)
Xe. el Conmu " XKn.
/ \ et
rmapoKkapooHaTtbl xrnopuabl, cynbdartbl
Ca (HCO,), CaCl ,
Mg (HCO,), MgCl ,

ﬁog — CaSO,
~ Mgso,

XXECTKOCTb BOAbl
XKo.=XB.+)Xn.




MeToabl onpeaeneHus XKECTKOCTU BOAbl

i g —
et o - ———
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= O6wasn xecTkocTb [XKo.] —
MeTo4 KOMMJIeKCOHOMeTpUmn

= HekapboHaTtHasg (noctosHHasA) [XKn.] —
onpeaensroT Mo pa3sHOCTU MexXAay
X - XK

owas BpeMeHHasi

BpeMeHHas



" NOMHMUTE:

L

- Coeem 1:
PaboTtan cTporo no MHCTPYKTUBHOMN KapTouke!
Coeem 2:
He npobGyun BewecTBa Ha BKycC!

Cosem 3:
Ucnonb3yn TOYHO YKa3aHHOe B UHCTPYKLMN KONIM4ECTBO
BeuiecTBa!l
Coeem 4:

-
: PaboTtau akkypaTHO c pacTtBopa ot (wenovyen)!

OTy — HaBeAu NopsaoK Ha pabo4yem ctone!
Coeem 6:
TwaTtenbHO BbIMOU pPyKu!
NMpoBeTpute nomeweHue!




CriedcmeeHHbIU 3KCrnepuMeHm

1 _rp. BonponpoBopgHas Boaa
Il rp. PogHukoBas Boaa
lll rp. CHeroBas (Tanasl) Boga

IV rp. MNpyaoBasa Boaa (Boaoem «KonaHb», panoH OAO -
«BbuocunHTesr)

V rp. Mopckasa Boaa

#Bo.qa U MoloLUue cpeacTBa -
T —
M —




NHcmpykuusi no npoeedeHuro criedcmeeHH020

‘N°2ﬁnpe.qeneﬂue KECTKOCTH pO.D,HMKOBOI/I BOAbl
~ Ne3 OnpepneneHune XeCTKOCTU CHeroBou (Tanoun) BoAabl

Ne4 OnpeaeneHune xecTkoctn Boabl Bogoema (KonaHb
panoH OAO «buocuHTe3»)

Ne5 OnpeaoeneHune xXeCTKOCTU MOPCKOU
(uckyccTBeHHOM) BOAbI

Ne6 Boga n MC (Mbino, ctTupanbHbIU MOPOLLOK)
Ne7 OOLas xxecTKoCcTb BoAbI (BOAONPOBOAHAA,

. Mopckas) = —————



1,94

0,27

0,27




OnpepeneHue XeCTKOCTU MOPCKOU BOAbI

" — NaCl — 60r
— ——— KHCO, - 1r
2. OTmepuTb (B3BECUTbL) HA Becax COSM:
NaCl
MgSO,
CaSO,
KHCO,
3. OTmepuTb Boay AUCT. 06bEémom 100 cm®
4. PacTtBopuTb conu B BoAe AUCT., TWAaTENIbHO nepemMeLlaTb

00aBuUTbL B MOPCKYIO BoAy 3 Kannauv MHAMKaTopa .
eTUJIoOpaHX T ——

. OoTTuUT CONSIHOW KUCIOTbI
: A0 N3MEeHEeHUA OKpPaCKU nHaukKatopa
. . Onpeaenutb 060bLEM U3pacxogoBaHHOU KUCNOTbI. AHanNus3

nposoaum 3 pasa!

8. Odopmutb oTyeT B Tabnuuyy «OnpeneneHne XXeCcTKOCTU
BOAbI»




OnpepeneHuve XeCTKOCTU BOAbI

e 3. O0bém pacTBopa
— COJISTHOH KHCJIOTBI,
HU3PaCcX0J0BAHHbIM HA
THTPOBaHHUE, CM°
Nel —
Ne2 —
Ne3 — -
4. Cpennuii 00bEM
pacreopa HCI, cm®
5. KapOonarnasi
JKECTKOCTH BOJbI,
JIb/JI
acyéT pe3yJbTAaTOB
AHanns, Bb

OfINYeCcTBO (MMOJIb) U3pacxoa0BaHHOE HAa TUTPOBaHME CONAHOU
KUCINOTbl paBHO KOonu4yecTBy (MMoOnb) coneun, ooycnaBnmBaroLmx
KapOOHaTHYIO XXECTKOCTb, CoAiepXaLluXcs B TUTPyeMOM 00 bLEéMe BoAbl.

3a eAMHULY KapOOHaTHOM XXECTKOCTU BOAbI MPUHAT OAUH MMOJSIb COMnen
coaepxawmxca B 1n BoAabl.




AN B VFAJAv.Aa WA EB Al A 9. NAY

2 | ———\{H.O)
“ V' (H20) — 06:éM BOABI, B3ATLIA HA TUTPOBaHUE

1000 — 1n BoAbl, B Kotopom no NOCTY onpeaenaroT X)KECTKOCTb BOAbI.

XXecTKkoCTb BOAbI
Msarkas <4
CpepgHe xectkaa 4—8

ecTKkana 8—12
YeHb X€

212




—nLenb: BbISICHUTD nencTems SH ; l,‘:_, Parcizs ML |
pa3nu4Hon BoAbl HA MOKOLLM G — — !
cpeacTBa 5 - :

= A) MbIsno él 3@?{ o
= B) cTupanbHbIV NOPOLLOK S ———
— npoaHanu3npoBaTb SE
WHcpopmauuio o )KeCTKOCTk;:

BoAblI

—

fx-

i P

I —



Tb—Bonbl-Bﬁms.—___

WMC (MbIna,

CTUparibHOro NOpoLuKa).

= OueHUTb 3TO KayecTBO BOAbI
MOX>XHO MO KOSIN4YeCTBY MNEeHbl,
nosiBnAOLWMecs npum
BCTpPAXMBaHUU oOpa3uoB
BOoAbl C 4OOaBKOM pacTBopa
MOKOLLEero cpeacTtBa (Mbina.
oro LUKa).

SReees  FUALREBel £




~ llitaTuB c 0AMHAKOBLIMM NPOGUPKaMK, CTEKNSAHHbIE
~ MariouKku, fioXXKu, MTMHEenKa, pe3uHKM antevHble, Yacbl
-‘“"_"I'I'ECO‘-THBIE‘hVIMH

PeakTuUBbI:

MbIO, CTVIpaHbeIVI NMOPOLLUOK E

BoAda: BoaonpoBoAHas
poaoHUKoOBas
cHeropas

" npy TT————




__[o6aBkTe B Kaxayo NPOGUPKY:

a) Kyco4eK Mblifia pa3sMepoM C ropoOLLUHY
0) 1 noXxe4yKy cTUpanNbLHOro NopoLlKa

TwaTenbHO NepemMellanTe CTEKNAHHbLIMM NafioMKaMu U 3aKpouTe
npookamu. .

CoeauHUB NpPOoOMPKM BMeCTe anTe4yHon pe3nHKoOn, OoqHOBPEMEHHO
BCTpsAAXuBaute B Te4eHne 1 MUHYTbI.

U3mepbTe NIMHEMKOU BbICOTY NEeHbl B KAXA0W Npooupke n

ﬁppmme OTYET B Tabnuuy. il
- L e——




— L — e ——————\ | |5 8] (R CTI/IpaJIbHBII/I NOPOLIOK |

_{1--BomonpoBogHasi

2. PoqnukoBasi

3. CHeroBas (TaJas) -

4. Ilpynoas (Konanb)

JKECTKOCTH BOALI HA
MC




R — T —

‘Eﬁ—!i"li?ﬁ!_r‘ y

_____ MOMECTWUTb Ha CYTKU B N0
‘4_‘~

NMNATUNEHOBBLIN NaKerT.
[l HapesaTtb Kyco4kn oanHaKoBOro pasmepa.

AHanu3 pe3ynsTaToB XXEeCTKOCTU BOAbI MO

‘qucmy NeHbl. |
—.’)’ —




XnMmunyeckasa akcneprtumsa

i e

::-;-I-Fp, Bcp,anposo.qﬂaﬂ BoAa )KB(W:I

= lIrp. PogHnkoBasa Boaa

= llirp. CHeroBas (Tanasl) Boaa

- Vrp. Npye

= Vrp. Mopckasa Boga X =




B3aMMoOAeNCTBMS onpe,qenﬂeMblx WOHOB C HeKOTOprMVI

- opraHnyecknmun peareHTamu. MoHbl meTannos
NnpakTU4eCKu MrHOBeHHO B3auMOAEMNUCTBYIOT C
KOMMNNeKcoHaMm ¢ o6pa3oBaHUeM PacTBOPUMbIX
MasnioauccoLMnpoBaHHbIX COeAUHEHUN NOCTOAHHOrIO
cocTaBa.

= KomnnekcoH (lll) (tpunoH B) co MHOrMmun KaTuoHamm
obpa3yeT Npo4yHbIe pacTBOpPUMbIE B BOAeE
-——B‘HVTpMKomnneKCHble conu: .

Tpunox B onpegensitoT noHbI: Ca 2””52 Br?*, Cu?,2Zn
iﬁ‘l’. ,Ni 2%, Al 3 Cr3* Co 3.

. FpaMM — 9KBUBAJIeHT MéeTarla, He3aBUMCUMO OT CTENneHu
OKMCJI1eHUA CBA3biBaeT OAUH rpaMM — 3KBUBAJIEHT
KOMIMJIEKCOHa.




YA Y\

~ = AHanu3upyemyto BoAy NMOALLENOYUTL A
aMMOHUNHYyL bycdepHyH0 CMeCh.
- = [o6aBNTL NHANKATOP XPOMOreH YEPHbLIN.
= TutpoBaTb TPUNOHOM b (TUTP ycTaHOBIIEH paHee).

= [MosiBNeHne cnHen oKpacku pacTBopa yKa3bliBaeT Ha OKOH4YaHue
peakuum.

= Onpepenutb Xo. Boanl no chopmyne.

= XX=Cn (Na [H2Tr])*V (Na2 [H2Tr])*1000/V(H20)

= Fpe Cn (Na [H2Tr]) — HopmanbHOCTb TpuUnoHa b
V (H20) — 06beéM aHanusmnpyemon Boabl

ﬂ: V (Na2 [H2Tr]) — o6beém TpunoHa b, noweawunn Ha =
p

oBaHue ’ T —




-~ C HEKOTOpPbIMU OPpraHN4YeCKNmMmu peareHTaMM

_= WMoHbI MeTannoB npakTUu4ecku MrHoBeHHO B3aMMOAENCTBYIOT C
- KOMMJIeKCOHaMN ¢ obpa3oBaHueM pacTBOPMMbIX Maro
ANCCOLMUPOBaHHbIX COeAMHEHUN NOCTOSIHHOro cocTaBsa.

= KomnnekcoH lll (tpunoH B) co MHOrMMM KaTUOHaMu obpasyeTt
NpPoOYHbIe pacTBOPUMbIE B Boae BHXTPMKOMnneKCHbIe COnMu.
TpunoH b - onPe,qenmoT noHbl Ca #*, Mg #*, Co 3*, Cu ?*, Zn %,
Ni 2*, Al 3*, Cr 3

= [pamm — 3KBVIBaneHT MeTarnsa, He3aBMCMMO OT CTENeHU
OKUCIeHUA, CBA3bIBaeT OAUH rpaMM — 3KBUBAreHT
KOMMJIEKCOHaA.

muaﬂ XXECTKOCTb BOAbI NOKa3bliBaeT coaepxaHue Munu/Morsb
P

S ———
oxap60|-|a NbPAaToOoB N XJ10 Kanbuna M mMmarHums




= 0060 pngBaHVI& oropeTKa, kon6a, XMMNUYeCKUm CTakaH
- = PeakTunBbl:Boaa BogonpoBoaHas, aMMOHMUIHas 6ydepHas

cmechb (100mn 20% pacteopa NH,Cl n 100mn 20% pactBopa
NH,), vHankaTop xpomoreH ‘-IeprIVI TpunoH b (0,1H)

= OTmMepuTb 00BLEM UCcCieayemMon Boabl (BOAONPOBOAHOWN)
100cm® unm 100mn

= [lo6aBuTb 5cM> amMoHUIiHON GychepHON cmecH
= 5-7 Kanenb CNMPTOBOro MHAMKaATOpPa XPOMOreHa YepHoro
TutpoBaTtb TpunoHoMm b (komnnekcoH lll) (no kannam

qﬁﬂx"BaTb) ‘“-—~—
= [loaBneHue aeT Ha OKOH4YaHue




OT1verT

| mecienyemoii Boabl, —————
S—

2. O0bém Tpuiiona b,
U3PACXOA0BAHHBIN HA
THTPOBaHME, CM> -
TurpoBanue Nel

Ne2

Ne3

H 00BbEM
a b, e’

BOJbI .

5. PacuéTnl




' Ip,e Cn (Na [H T#]) HOpMaanOCTb TpUINoHa E

:—r -V (H,0) - 06'beM aHanusnpyemowu BoAbl
n \'} (Naz[HzTr]) — 00b€EéM TpunoHa b, noweAawnn Ha
TUTPUpPOBaHUe
o unu XXo = C(1/2 Na_H, Tr)*"V(Na_H, Tr)*1000_
- 100
o XXo — [Mmmonb/n]
=  Pacxopa TpunoHa 6onblue 5cm® Ha 100cm®
1. CymmapHoe cofaepxaHue Kanbums, marHus c (1/2 Ca %*, Mg %*)
conbuwe 0,5 MMonNb/n. TUTPOBaHUE NOBTOPUTL, B3AB
qm:mmﬁ 00BLEM BOAbI. - q___a"
. eyeTkoe y ack TO4Ke B

BaeT Ha NPUCYTCTBME B BoAe
*'Zn %, Mn .

noHos Cu
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~a «OnNbIT - eAMHCTBEHHAS BEPHbIN NYTb
cnpawmnBaTb NPUPOAY M ChbillaTh OTBET B
ee nabopartopumn» - =
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