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OTaenbHbIV YenoBeKk cnabd,
KaK NOKUHYTbIN POOUH30H

TONbLKO B cooOLlecTBe C

OPYyruMm
OH MOXXEeT caenaTtb MHOroe.
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TTonoxutenbHo (+)
3apAXXeHHbIU 3NeKTpoA

AHOA




TTonoxurtenbHo (+)
3apsXkeHHbIe YacTULbL

KAaTUOHBLI



OTpuuatensHo(-)
3apAXeHHbIN 3NeKTpoA

Katon




BewecTtra, BoOaHbIE
PACTBOPbLI KOTOPLIX He
NpoBOAAT
3NEeKTPUYECKUN TOK




OTpuuatenbHo (-)
3apsXKeHHbIe YacTULbL

AHWUOHbLI



BewecTtea, BOAHLIE
PACTBOPLI KOTOPLIX
npoBOAAT

3NEeKTPUYECKUU TOK
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§ DNEeKTPOSIUTLI




ITpouecc pacnaaa
3NEeKTPONUTA HA UOHbL

DNEeKTpONUTUYECKas
aucecoumnaums



‘KT0 aBTOp Teopuu
3NEeKTPONIUTUYECKOU

amccoumaummn?

‘B kakom roay 6brna
OTKpbITA 3Ta Teopua? SR

C. AppeHuyc;
1887 roa.



KaTtmous:

DAEKTPOAUTEI HesaexTpoaursl

Aviccortmariys \

Teopus

KIICAOT, .
OCHOBAHUII, COAEIL . AJEeKTPOJIUTUHECKOU
' anccounauini

C. Appennyc

AHIIOHBI

CaaOnle
91€KTPOAUTHI
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YeaxaembilU pykoeodumesib 0emeKmueHo20 aezeHmcecmea «MicmuHa 20e-
mo psidoM» U e20 compyOHUKU!

K eam obpaujaromcsi eawiu Kosisieau ¢ ripocbbou, NMoMoYyb HaM 8
paspewieHuUU oOHou npobriembl. Ce200Hs1 HOYbIO 8 Hawem oghuce
nobnbieas1 Kmo- mo Heu3zeecmHablU. [locsie cebsi OH ocmaesusi MHOXecmeo
cs1edoe, U 8 0OHOM U3 KabuHemoe bbisia O6Hapy)XeHa Jlyxa
Heu38eCmHO0:20 rpoucxo)xoeHusi. Hawu akcrnepmbl cMO2J/1U ycmaHoO8UMBb,
4mo 6 3IMoM pacmeope npucymcmeyrom uoHel SO,* Ca** CclI- H* OH
Na™ .

Ho oHu He MO2ym ycmaHoeumMb, pacmeopbil KaKux eewecme Mo2
passiumb rnpecmyrnHuUK?

Kakue ceoucmea Mo2ym nposiesiimb 3mu seujecmea u om 4ye20 3asucsim
amu ceoucmea? "

Ecsniu Mo)kHO, omeembme Ha 3amu 80rpocChkI U npuwiiume Ham omeem
gopme, Komopyro Mbi npusiazaem. C yeaxeHueM U Ha0exx0ouU Ha






dopmynbl
KUCNoT
Ha30BU UX

dopmynbl
coneu
Ha30BU UX

dopmynbl
OCHOBaHUW
Ha30BU UX

Bbibepu:

NaOH CaCoO,
HCl SO,
Na,Sio, HCl
H.S K,SO,
NaOH H_S
HCIO KOH

H,PO,
H,SO,
HNO

CuCO,

Ca(OH),

NaH



VIHcmpyKma)x no_mexHuke

be3onacHoCcmu:
3anpelLlaeTcda NCnosfib3oBaTh Nocyay, UMELOLLYHO

TPELNHbI U OTOUTbLIE Kpas.




OCTOpPOXHO: KUCMOTbI W LWENno4Yn — egkue
BelllecTBa. Pa3pyLlualoT TKaHU, pasgpaxatoT
KOXY, CIIU3UCTbIE OBOSTO4UKM.




[Tocne 3aBepLUueHnsa paboTbl TWaTenbHO NOMbITb
PYKM C MbISTIOM Mo NPOTOYHOW BOOOMN. ‘




so,

2- Ca*t Cl- H*

OH Na*

Kucriomsbi

OcHogaHus

Conu

1.PopMynibI U Ha38aHUs
eewecms

2.Cxema duccouyuauyuu

3. Kakue obwjue uoHbI
obpa3syrom

Kak oHU enusirom
XUMuU4YecKue ceoucmea
geujecme.

4. OnpedesieHUe ¢ MOYKU
3perHus1 T3

5.Yem 06B51ICHSIE@MCS
OBILLIHOCIM B XUMLIYECKLIX




so Ca®* Cl° H* OH Na*
Kucnomsi OcHoeaHus Conu
1. CPopMynbl U Ha3eaHUusl 1.HCl —consiHas 1.NaOH - ruapokcua 1.NaCl —xnopua HaTpus
Kucnora HaTpuA 2.Na, SO, - cynbdat HaTpus
geutecme 2. Ca(OH) 3.CaZSO44- cynbdar

2.H, S0, —cepHa“
Kucnorta

2 -Tmppokeung,

aAnkLllaa
IA\=rap=g=1aya

Kanbums
4.CaCl, —xnopua kanbums

2.Cxema duccouyuauyuu

3. Kakue obwjue uoHbI
obpa3syrom

Kak oHuU ennusirom
XUMuU4YecKue ceoucmea
geujecme.

4. OnpedesieHUe ¢ Mo4YKuU
3peHus T3

5.Yem o6 BsICHSIEMCS
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lnccoumnayma KUCNoT

HCl—H* + I

H,SO, — 2H" + 50%,
HN03—> H + NO'3
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i MHOrooCHOBHbIE KUCIIOThI ANCCOLUNNDYIOT CTYﬂeH‘laT{%

-

H,SO, ( cepHas kucnora) 6
) ObpasoeaHue auopocyribcham UOHO8
H,SO, < H" + HSO ;
2) Obpa3soeaHue cyrnbgham-UuoHO8

t__ HSO, « H* + SO 2 5
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JITabopaTtopHbIn onbIT Ne 1
«BbisiBNeHue KaTUOHOB Bogopoaa»

B npobunpkn Hanemte no 1—2 mn pacTtBOpPOB COSIAHON N CEPHOU

‘ KNUCIOT,

B Kaxxayo npobupkKy nobaBbTe HECKOMBKO Kareslb pacTBopa
; nakmyca. ['lo nsmeHeHuto uBeTa onpenennmTe KUCNOTHOCTb Cpeabl.
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. Kakue obwue xumuyeckue ceolicmea rposiesisirom

Kucsiombli?
N3MEHAIOT OKpacKy

MHOMKaTopa
\ Aonuwume

[pu gnuccoumaumm kncnot obpasyrorcs

4

- KaTUOHbI BOAOPOAA
-~




Kucnotamu Ha3bIBAFOTCA
3NEeKTPOSIUTLI, NpU
auccoumaumm KOTopbIX...

B KQ4YeCcTBe KaTWUOHOB
06pasyroTcsa TONbKO
KamoHbl BofopoAa



so Ca®* Cl° H* OH Na*
Kucnomsi OcHoeaHus Conu
1. CDopMynbl U Ha3eaHUusl 1.HCl —consiHas 1.NaOH - ruapokcua 1.NaCl —xnopua HaTpus
Kucnora HaTpuA 2.Na, SO, - cynbdat HaTpus
geutecme 2. Ca(OH) 3.CaZSO44- cynbdar
: -
2.H, SO, —cepHas rMMApoKCnA KanbLus

KUCI0Ta

aAnkLllaa
IA\=rap=g=1aya

4.CaCl, —xnopua kanbums

2.Cxema duccouyuauyuu

1. HCl = H* +CI
— + 2-
2.H,50,=2H*+50,

3. Kakue obwjue uoHbI
obpa3syrom

Kak oHuU ennusirom
XUMuU4YecKue ceoucmea

H+

N3MEHSIOT LiBETA
NHOWKATOPOB

geuwjecmes.
4, OnpeaeﬂeHue C MOYKU OneKTponnThbl, 3TO
3NEeKTPOonuThLI, Npun
3peHUH Ta,q anccounaunm KoTopbix B

BOAHbIX pacTBopax B
KayecTBe KaTUOHOB
obpasyoTcsa TOSbKO
KaTMOHbI BOOopoaa.

c U obL.acuaomea

Hanunynem ognHakoBbIx




A SIS T A
HNuccoumaums OCHOBC(HVIM

NaOH — Na*™ + OH -
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i CryneHvyaraa amccouvaums oCHOBaHUU

\

Ca(OH), (rmapokcma kKanbuus)

) Obpa3sosaHue 2UOPOKCO-UOHO8 KalbUus
Ca(OH),, < OH + CaOH"

2) Obpa3osaHue UOHO8 KalbUus
N CaOH* « Ca** + OH
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JTabopaTtopHbIn onbIT N2 2
«BbisBNneHune ruppokcuma aHMOHOB»

B npobupku Hanemnte no 1—2 M pacTBOPOB MMAOPOKCUAA HATPUA U 6
‘ rmapokcuaa Kanbuus,

B Kaxxayo npobupkKy nobaBbTe HECKOMBKO Kareslb pacTBopa %
. nakmyca. [10 N13MeHeHUIo LBeTa onpeaennuTe KUCIOTHOCTb cpeapbl.
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_Kakue o6ujue xumuyeckue ceolicmea nposiesiom

?
| OcrosaHus: N3MEHSIIOT OKPacKy

- MHOUKaTopa
Jlonuwume

Mpu guccoumaymm ocHoBaHUU obpasyloTcs

b rMAPOKCUA aHUOHDI

| %  WHaukaTop, U3SMEHASA LBET B LWe/I04YHOM
cpeae, 06Hapy)KMBaeT Hannume
A rMAPOKCMA aHUOHA
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OcHoBAHUSMWU
HA3bIBAFOTCS
3NEeKTPONUTLI, Npu

Auccoumaumnm KoTopbIx
B KQYeCTBE aHMOHOB
00pa3yTCs TOMbKO

2UOPOKCUO-aHUOHBI



so Ca®* Cl° H* OH Na*
Kucnomebi OcHoegaHusi Conu
1. CDopMynbl U Ha3eaHUusl 1.HCl —consiHas 1.NaOH - ruapokcua 1.NaCl —xnopua HaTpus
Kucrorta HaTpusa 2.Na, SO, - cynbat HaTpus

gewecms

2.H, S0, —cepHa“
Kucnorta

2.CalOH), 1 ovenn

KAkl lHAS

3.CasO, - cynbat

Kanbums

4.CaCl, —xnopua kanbums

2.Cxema duccouyuauyuu

1. HCl = H* +CI
- + 2-
2.H,S0,=2H"+S0,

1.Ca(OH) ,= Ca**+2 O
2.NaOH=Na * +OH*-

3. Kakue obwjue uoHbI
obpa3syrom

Kak oHuU ennusirom
XUMuU4YecKue ceoucmea
geujecme.

H+

N3MEHSIOT LiBETA
NHOWKATOPOB

OH"

N3MEHSIOT LiBETA
NHOWKaATOPOB

4. OnpedesieHUe ¢ Mo4YKuU
3peHus T3

OneKTponnThbl, 3TO
SNEKTPONNTLI, NpU
auccoumnaunm KoTopbix B
BOAHbIX pacTBoOpax B
KayecTBe KaTUOHOB
obpasyoTcsa TOSbKO
KaTWOHbI BOgOpOoAa.

ONEKTPONUTLI, Npn
Anccoumnaumnmn KoTopbix B
BOAHbIX pacTBOpax B Ka4ecTBe
aHNOHOB 0Opa3yHTCS TONLKO
rMOpPOKCUA — aHNOHbI.

c U obL.acuaomea

Hanunynem ognHakoBbIx

Hannynem ognHakoBbIX NOHOB




conewn
\ NaCl — Na* + CI

Na,50, — 2Na*+ SO,

w3t

— CaCl —cazt + 2CI
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JTabopaTtopHbIn onbIT Ne 3
«BbliBNeHne oOLWnx CBOUCTBY cCornen»

B npobupkn Hanente no 1—2 mn pacTtBOpoOB cCyrnbdaTta HaTpus U 6
‘ xnopuga Kanbuumg,

B Kaxxayo npobupkKy nobaBbTe HECKOMBKO Kareslb pacTBopa
| nakmyca. Yro HabnogaeTte?
P
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Kakue o6wue xumuyeckue ceolicmea cosiu R

i rnposiesisrom? %
Y coneit HeT 06X MOHOB @

Jlonuwnt

M anccoumnaumm coneii obpasylorca

., KaTUOHbI MeTas/1a U aHUOHbI KUC/IOTHOIO
- O0CTaTKa




Conamu Ha3bIBAFOTCA
3J1eKTPONUTLI, NpU
AUccoumnaLmnm KOTopbIX

00pa3yrTCA KaMUOHbI
MemaJsisioe U aHUOHbI
KUCJIOMHbLIX OCMamkKoe



so Ca®* Cl° H* OH Na*
Kucnomebi OcHoegaHusi Conu
1. CDopMynbl U Ha3eaHUusl 1.HCl —consiHas 1.NaOH - ruapokcua 1.NaCl —xnopua HaTpus
Kucrorta HaTpusa 2.Na, SO, - cynbat HaTpus

gewecms

3.CasO, - cynbat

2.Cxema duccouyuauyuu

2. Ca(OH)
2.H, SO, —cepHas 2 -Tnppokcuna, Kanbuus
KucroTa A nL i 4.CaCl, —xnopua_Kanbums
1. HCl = H* +CI 1.Ca(OH) ,= Ca*"+2 OH: 1.NaCl= Na * +CI

- + 2-
2.H,50,=2H"+50,

2.NaOH=Na * +OH*-

2.CaCl ,=Ca *" +2CI
3.Na, SO, =2Na" + SO >

3. Kakue obwjue uoHbI
obpa3syrom

Kak oHU entusirom
XUMuU4YecKue ceoucmea
geujecmae.

H+

N3MEHSIOT LiBETA
NHOWKaATOPOB

OH"

N3MEHSIIOT LiBETA
NHONKATOPOB

HeT o6Lwmx ans Bcex cone
MOHOB

HET OBLLHOCTW CBOMCTB!

4. OnpedesieHUe ¢ Mo4YKU
3peHus T3

ONEKTPONUTLI, 3TO
SNEKTPONUTHLI, Npn
auccoumaunm KoTopbix B
BOAHbIX pacTBoOpax B
KayecTBe KaTMOHOB
obpasyoTcsa TOSbKo
KaTWOHbI BOAOpOAA.

ONEKTPONUTHLI, NpK
anccoumaumnmn KoTopbix B
BOAHbIX pacTBOpax B Ka4ecTBe
aHMOHOB 06pa3ylTCH TONMLKO
rMAPOKCUA — aHWOHBI.

ONEeKTPONUTLI, NpK
avccoumaunmn KoTopblxs
BOAHbIX pacTBopax iy
06pasyoTCs KaTUOHk
MEeTasnsioB 1 aHNOHH

KUCIOTHbIX OCTATKOB:
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OcHoBHoOe nonoxeHuve TI
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XnMun4yeckKkme cBOMCTBa pacTBOpPOB
3NEKTPOSINTOB onpeaensaroTca CBOUCTBAMU TeEX
MOHOB, KOTOPbIe OHU OOpa3yloT NpwU
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Kucniomsbi

OcHoeaHus

Conu

1.Popmynbli

U Ha3eaHusi eewecmse

1.HCl —congaHas
KMcnoTa

2.H, SO, —cepHasi
KMCIoTa

1.NaOH — rugpokcua
HaTpus

2. Ca(OH), -TMgpokcuna

KanbLms

1.NaCl -xnopug HaTpu4
2.Na, SO, - cynbaTt HaTpus
3.CasO, - cynbpart
Kanbumsa

4.CaCI2 —Xxnopug Kanbums

2.Cxema duccoyuauuu

1. HCl = H*+CI
_ + 2-
2.H,50,=2H*+S0,

1.Ca(0OH) = Ca®*+2 OH
2.NaOH=Na * +OH"

1.NaCl= Na " +CI
2.CacCl =Ca ** +2CI
3.Na, SO, =2Na* + SO >

3. Kakue obwue uoHbI
obpa3yrom

Kak oHuU entusirom
XumMu4YyeckKue ceoucmea
geuwiecms.

H+

N3MEHSAI0T LiBeTa
NHOWKaATOPOB

OH"

N3MEHAIOT LIBETAa NUHONKATOPOB

HeT o6Lwmx ans Bcex conen
VIOHOB

HET OBLLHOCTW CBOMCTB!

4. OnpeodesieHue ¢ MoO4YKuU
3peHuss T3

OneKTponuThbl, 3TO
SMNEKTPONUTbI, NpK
anccoumaunmn KoTopbix B
BOAHbIX pacTBOpax B
KayecTBe KaTMOHOB
obpasyloTcsa TONMbKO
KaTMOHbI BOOOpOAaA.

OneKTponuTLI, Npu
anccoumaunmn KoTopbix B
BOLHbIX pacTBOpax B KayecTse
aHMOHOB 0Bpa3ytoTCs TOSbKO
rMOpOKCUa — aHNOHBI.

AnekTponuTsbl, Npu
AnCcoLMaLIMmM KOTOPbIX
BOAHbIX pacTBopax ogHag
KaTWUOHbI METarnog

e

ase
Y A
KUCMOTHbIX oCcTaT ?Z! é-;)

5.YHYem 06 BsICHSIEMCS

Hanunynem oanHakoBbIx
NOHOB

Hannunem ogMHaKkoBbIX MOHOB

HeT oanHakoBbIX Ansa Bcex
MOHOB!






«Yeaxxaemblie Kosnneau!

Ob6pauwaemMmcsi K eaM ¢ 02POMHOU 6s1a200apHOCMbIO
3a oka3aHHyo nomMouwb! Baw eknaod e
paccriedosaHuu 0aHHO20 rnipecmynsieHust 6osee
yeMm 3HaYumesneH! Y aHO8b rNMPoOCcUM 8ac O NoMowu
y)Ke 8 kadecmee aKkcnepmoa. [IpecmynHUKU
ocmaeuJsiu Ha cmoJiax ewe 80rpoc, omeembme Ha
He20 Mo 803MOXXHOCMU.

3apaHee crnnacubo!
Bawu Kosineau us demeKkmueHO20 azeHmcecmea



MIUCCOIIUAIIUU
CAEIYIOIINX BEIIECTB:

_ ZnCl,, H3PO4, AI(NO

, Da K,SO,, KOH,
3‘ FeCl,, Al(SO

). Na_S, Cu(OH)2
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MIUCCOIIUAIIUU
CAEIYIOIINX BEIIECTB:

_ZnCl,, H3PO4, FeCl, Al,(SO
Cu(OH)Z

1)z NayS,

.'_°. \r/”//\ Q SR 2

" N e I~
y I '_ . 5 :. /
N CH2
el : @ -7




s hed
CMHKBeﬁH

| cTpoka — OIHO CYIIECTBUTEIBHOE, BEIPAXKAIOLLIEE [TIABHYIO TEMY
\ CUHKBEMHA.

) CTPOKa — JIBA IIPHUJIAI'aTCJIbHbBIX, BbIPAKAIOIINX ITIABHYIO MbICJIb.

4

naC

&ﬁ, 3 CTpoOKa — TPH IJ1aroJjia, OMMCHIBAIOIINE JCMCTBUS B PAMKaX TEMBI.

" 4 crpoka — (hpasa, HeCylIas ONPEAETEHHBIA CMBICI.

~CTPOKA — 3aKIIIOYCHHUE B (HOPN € CYIIECTBUTEBHOTO (accouﬂamm C
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Kncaornl

OnacHble, BOZOPOACOAEPKALIME
OKHUCJIAI0OT, PAa3pPYyIIAT, PpEarupyroT
U3MeHAI0T IBET HHAUKATOPA
BemecrBa
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,Z[omamHee 3a/:LaHHe

rnap. 36 3aKOHYUTH
TAOAMILy CBOMMU
IIPUMEPAMH.

TBOopUecKoe 3agaHue
COCTABUTHh CUHKBEHUH
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