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ǞɲȽɱưɚɖǭɣƱȎȽȀƱȼǡɱưǧȏưɛȦȹưɚ
ǟȸȼȹưɚɇȏưɛɁƴ

ǞɲȽɳư
ɡɉǊƱǂȭǭȽɇɢɁɛɣưȾɛȬǌǍȿȽȷȏƱȖǍȁȼǠȹưȍȽɖǧȏƱȦȹưǗǌɀǍɚȿȏǦƱǠǍưȾɛɢǍƱȭ

ɖǧȏƱȦȹưȾɛɢɁưɚȁȼǠȹư

ɖǧȏƱȦȹư ȾɛɢǍƱȭ
ȾɛɢǍƱȭǯȸȗ˩ȾɛɢǍƱȭȺɛɢɁɛȽɳư.

ƴɗȹǦƱȎǌȽ ǞɲȽ
ɡɉǞɲȽưȾɛȬǌǍɗǘɢǌɁȷȏƱȖǌȹưȿɢǃȁȼǡɠɛȧɆǧȏƱȧɚɇɣɛȧ

ȌưɛɁƴǞɲȽɳư:

ǴǁǌȭưɗȹǦƱȎȽȿɣɛȬǍǟȸȽȶǦƱȎǌȽ:

_______________________________________________

ƴɗɣǧȏƱȧ ǞɲȽ
ɡɉǞɲȽưȾɛȬǌǍɗǘɢǌɁȷȏƱȖǌȹưȿɢǃȁȼǡȕɢȎȃɆǧȏƱȧɚɇɣɛȧ.

ǴǁǌȭưɗȹǦƱȎȽȿɣɛȬǍǟȸȽɠǧȏƱȧ:

_______________________________________________

ƴɗɢȂȼǡ ǞɲȽ
ɡɉǞɲȽưȾɛȬǌǍȿȽɆǧȏƱȧɗȖɢȎȃȁȼǡɚɠɛȧ.

ǴǁǌȭưɗȹǦƱȎȽȿɣɛȬǍǟȸȽɡȂȼǡ:

_______________________________________________
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ǴƱȽȌɛɁǟȸȼȹưǗǍƱɀȹưǧɀȏȷȏƱȖǍȁȼǡȕɢȎȃȍȽɖǧȏƱȧɗȖɢȎȃ˫
ưǨƶȾƱȭKa < KbȾɛȬɣǟȸȼȹư____________

ưǨƶȾƱȭKa > KbȾɛȬɣǟȸȼȹư____________

ưǨƶȾƱȭKa = KbȾɛȬɣǟȸȼȹư____________

ǴǁǌȭưɗȹǦƱȎȽȿɣɛȬǍǟȸȽǊƱǌɢǷưȺɛɢɁɛȽɳư:

_______________________________________________

ɗɢȼǶǍǞɲȽɳư:

ɗɢȼǶǍȤɛȦǺȹưɗɢȂȼǠȹư:

ȀƱȼǡɴȹǭɢȓɗɢɀɢǘǶȭɳư:

ưǨưȾƱȭȥǺȹưɱɠɛǌǠɣɟȸȏȿɢǙɚǬǧɢɉȶɚǧǃ)ȷǃƱȧȿɣƵǌȸȹ(:ȻǷưȗɲȹưǯȸ)ɚƴ
ɗȏɛȼǘȼȹưɗɣǬǩȹư(+ǧɣ

ưǨưȥǺȹưɱȶưǮɠɛǌǠɣɟȸȏȿɢǙɚǬǧɢɉȶɚǧǃ)ȷǃƱȧȿɣƵǌȸȹ(:ȻǷưȸȗɲȹưǯ)ɚư
ɗȏɛȼǘȼȹưɗɣǬǩȹư(+ǧɣ+ɡɀɢǙɚǬǧɢɉ

ȁȼǠȹư ɇȒɢǿȁȼǠȹư ȻǷưȥǺȹư ɇȒɢǿɡȂȽƱǠȹư ȥǺȹư ȻǷư
HFȫɣǬɛȸȗɚǬǧɢɈȹư ȁȼǡF-ǧɣǬɛȸȗ
HClȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡCl-ǧɣǬɛȸȭ
HBrȫɢȽɚǭǃɚǬǧɢɈȹư ȁȼǡBr -ǧɢȽɚǭǃ
HIȫɣǦɛɣɚǬǧɢɈȹư ȁȼǡI-ǧɣǦɛɣ

HCNȫɢɁƱɢǷɚǬǧɢɈȹư ȁȼǡCN-ǧɢɁƱɢǷ

H2SȫɢǌɣǭǂȭɚǬǧɢɈȹư ȁȼǡHS-

S2-

ɡɀɢǙɚǬǧɢɉ ǧɢǌɣǭǂȭ
ǧɢǌɣǭǂȭ
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ȀƱȼǡɴȹɗɢɀɢǘǶȭɳư:

ȔǩǠǍɗȼȸȭȁȼǡȺǧǤǌǶǍɚɗȦǡɲȹư)Ǯɚ(ɰǃ)ǋɣ(

ȔǩǠǍɗȼȸȭȁȼǡȶǧǂǌǶǍɚɗȦǡɲȹư)ȫɣ(ɰǃ)Ǌư(

ưǨưȾƱȭȥǺȹưɱȶưǯɣɠɛǌǠɣɟȸȏȿɢǙɚǬǧɢɉȶɚǧǃ˩ǁǘɣǭȭǨǦǧȏǊưǬǨ
ȿɢǙɚǬǧɢɈȹưɗɢȂȼǠȹưɡǌȹưɱȶưǯǍɖǦɛǙɛȽɡȗȥǺȹư)ɠǦƱǡư=1˩ɡɧƱɀǑ=

2˩ɡǑɲǑ=3(

ɡȦǂǍɗȦǃƱǶȹưƱȼȭɡɉǧɀȏɇɢȼǶǍȤɛȦǺȹư.

ȁȼǠȹư ɇȒɢǿȁȼǠȹư ȻǷưȥǺȹư ɇȒɢǿɡȂȼǠȹư ȥǺȹư ȻǷư

HClOǮɚǬɛȸȭɛǂɢɉ ȁȼǡClO-ǋɣǬɛȸȭ ɛǂɢɉ

HClO2ǮɚǬɛȸȭ ȁȼǡClO2
-ǋɣǬɛȸȭ

H2SO3Ǯɛǌɣǭǂȭ ȁȼǡ
HSO3

-ɡɀɢǙɚǬǧɢɉ ǋɢǌɣǭǂȭ

SO3
2-ǋɢǌɣǭǂȭ

H2CO3ȫɢɁɛǃǭȭ ȁȼǡ
HCO3

-ɡɀɢǙɚǬǧɢɉ ǊƱɁɛǃǭȭ

CO3
2-ǊƱɁɛǃǭȭ

H2SO4ȫɢǌɣǭǂȭ ȁȼǡ
HSO4

-ɡɀɢǙɚǬǧɢɉ ǊƱǌɣǭǂȭ

SO4
2-ǊƱǌɣǭǂȭ

H3PO4ȫɣǬɛȖǷɛȗ ȁȼǡ

H2PO4
-

 ɡɧƱɀǑ ǊƱȖǷɛȗ
ȿɢǙɚǬǧɢɈȹư

HPO4
2-

 ɠǦƱǡƴ ǊƱȖǷɛȗ
ȿɢǙɚǬǧɢɈȹư

PO4
3-ǊƱȖǷɛȗ
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ɗɢȼǶǍǞɲȽɱưǭɢȓɗɢɀɢǙɚǬǧɢɈȹư:

ǞɲȽɱưǭɢȓɗɢɀɢǙɚǬǧɢɈȹưɡǌȹưɠɛǌǠǍɟȸȏǊưǯȸȗǦưǧȏưƱɉǧǶȭƵǍɗǌǃƱǑ:ǷưȻ
ȥǺȹưɡȂȼǠȹư+ȻǷưǯȸȖȹư

NH4ClȺɛɢɁɛȽɳư ǧɣǬɛȸȭ

Na2SO4ȺɛɣǦɛǾȹư ǊƱǌɣǭǂȭ

Ca(NO3)2ȺɛɢǶȹƱȬȹư ǊưǭǌɢɁ

MgCO3ȺɛɢǶɢɀȒȼȹư ǊƱɁɛǃǭȭ

K3PO4ȺɛɢǷƱǍɛǂȹư ǊƱȖǷɛȗ

ɟȼǶǍǞɲȽɱưǭɢȓɗɢɀɢǙɚǬǧɢɈȹưɡǌȹưɠɛǌǠǍɟȸȏǊưǯȸȗǦưǧȏƴƱɉǧǶȭƵǍǌȽɆǭɢȒ
Ʊȼȭɡȸɣ:ȻǷưȥǺȹưɡȂȼǠȹư+ȻǷưǯȸȖȹư+ǦǧȏǧǶȭƵǍǯȸȖȹư

CuSO4 ǴƱǠɀȹư ǊƱǌɣǭǂȭIIFeSO4 ǧɣǧǠȹư ǊƱǌɣǭǂȭII

FeCl3 ǧɣǧǠȹư ǧɣǬɛȸȭIIIFe2(SO4)3 ǧɣǧǠȹư ǊƱǌɣǭǂȭIII

ɗɢȼǶǍǞɲȽɱưɗɢɀɢǙɚǬǧɢɈȹư:

ǁǘɣɗȗƱȃưɗȼȸȭ"ɗɢɀɢǙɚǬǧɢɉ"ɡȗɗɣƱɈɁȻǷɱư.ǧɀȏɚǦɛǙɚǭǐȭƴȿȽɖǬǨ
ȿɢǙɚǬǧɢɉȶɚǧǃȺǧǤǌǶɁɡɧƱɀǑɚƴɡǑɲǑȿɢǙɚǬǧɢɈȹư

ǞɲȽɳưɗɢɀɢǙɚǬǧɢɈȹưǊưǯȸȖȸȹǊưɚǨǦưǧȏƴǧǶȭƵǌȹưɗǌǃƱǐȹư:

NaHSO4ɗɢɀɢǙɚǬǧɢɈȹư ȺɛɣǦɛǾȹư ǊƱǌɣǭǂȭ
NaHCO3ɗɢɀɢǙɚǬǧɢɈȹư ȺɛɣǦɛǾȹư ǊƱɁɛǃǭȭ

Ca(HCO3)2ɗɢɀɢǙɚǬǧɢɈȹư ȺɛɢǶȹƱȬȹư ǊƱɁɛǃǭȭ

ǞɲȽɳưɗɢɀɢǙɚǬǧɢɈȹưǊưǯȸȖȸȹǊưɚǨǦưǧȏƴǧǶȭƵǌȹưɖǭɢȒǌȼȹư:

Fe(HSO4)2 ǧɣǧǠȹư ǊƱǌɣǭǂȭIIɗɢɀɢǙɚǬǧɢɈȹư

Fe(H2PO4)3 ǧɣǧǠȹư ǊƱȖǷɛȗIIIȿɢǙɚǬǧɢɈȹư ɗɢɧƱɀǑ
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ǴȻǷǞɲȽɳưɗɢȹƱǌȹưǭȭǨưɚƱɈȏưɛɁƴǦǧǡɚȀƱȼǡɳưɚǧȏưɛȦȹưɗɁɛȬȼȹưƱɈȹ:

ǟȸȼȹư ɗȒɢǿɇȼǷưȁȼǠȹưɖǧȏƱȦȹưɇȏɛɁ

CaCl2

K2S

CuCl2

KNO3

CuCl

KNO2

BaCl2

Fe(NO3)2

FeCl3

NaNO3

CH3COONa

KBr

NH4Cl
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ɗȸɦǷƴɟȸȏǟȸȼȹưɚɇȏưɛɁƴ
ǭȭǨƴǟȸȆǾȼȹưɡȼȸȎȹư:

ǴǊƱǂȭǭȽɗɢɁɛɣƴȾɛȬǌǍȿȽȷȏƱȖǍȁȼǠȹưȍȽɖǧȏƱȦȹư____________

ǴǊƱǂȭǭȽǗǌɀǍȿȏǦƱǠǍưȾɛɢǍƱȭɖǧȏƱȦȹưȍȽȾɛɢɁƴȁȼǠȹưɚȾɛɢǍƱȭɖǧȏƱȦȹưȬɣȾɛ
ɖǦƱȏȾɛɢǍƱȭǯȸȗɚƴȾɛɢǍƱȭȺɛɢɁɛȽɳư.____________

ǴǞɲȽƴȾɛȬǌǍɗǘɢǌɁȷȏƱȖǌȹưȿɢǃȁȼǡɠɛȧɖǧȏƱȧɚɗɣɛȧ.____________

ǴǞɲȽƴȾɛȬǌǍɗǘɢǌɁȷȏƱȖǌȹưȿɢǃȁȼǡȕɢȎȃɖǧȏƱȧɚɗɣɛȧ.____________

ǴǞɲȽƴȾɛȬǌǍɗǘɢǌɁȷȏƱȖǌȹưȿɢǃȁȼǡɠɛȧɖǧȏƱȧɚɗȖɢȎȃ.____________

ǴǞɲȽɳưɡǌȹưƱɈȦǻɡȂȼǠȹưɱɠɛǌǠɣɟȸȏȿɢǙɚǬǧɢɉȶɚǧǃ.____________

ǴǞɲȽɳưɡǌȹưɠɛǌǠɣƱɈȦǻɡȂȼǠȹưɟȸȏȿɢǙɚǬǧɢɉȶɚǧǃɚƴǭǐȭƴ._________

ǟǿȺƴƵȆǥ:

ǴȥǺȹưɡȂȼǠȹưɠǩȹưɇȹɗȒɢǾȹưH2PO3
-ɟȼǶɣǊƱȖǷɛȗɗɢɧƱɀǑȿɢǙɚǬǧɢɈȹư.

____

ǴǟȸȼȹưɡɀɢǙɚǬǧɢɈȹưɛɉǟȸȼȹưɠǩȹưɠɛǌǠɣɇȦǻɡȂȼǠȹưɟȸȏɖǬǨȿɢǙɚǬǧɢɉ
ȶɚǧǃ.____

ǴǟȸȼȹưɠǩȹưɇȹɗȒɢǾȹưɗɢɧƱɢȼɢȬȹưFe2S3ɟȼǶɣǊƱǌɣǭǂȭǧɣǧǠȹưIII____

ǴǊƱɁɛǃǭȭȺɛɣǦɛǾȹưɗɢɀɢǙɚǬǧɢɈȹư-NaHCO3ȿȽǞɲȽɳưɗɢɀɢǙɚǬǧɢɈȹư.____

ǴȷɢȹƱǠȼȹưɗɢɧƱȼȹưȍɢȼǘȹǞɲȽɳưɗȹǦƱȎǌȽǭɢǑƵǌȹư.____

ǴȍɢȼǙǞɲȽɳưɡǌȹưǀɚǩǍɡȗƯƱȼȹưȫȬȖǌǍɟȹƶǊƱɁɛɢǍƱȭɚǊƱɁɛɢɁƴ.____

ǴȶɛȸǠȼȹưɡɧƱȼȹưǟȸȼȹǊưǭǌɢɁȺɛɢǷƱǍɛǂȹưKNO3ȶǦƱȎǌȽǭɢǑƵǌȹư.____

ǴǟȸȼȹưǗǍƱɀȹưȿȽȷȏƱȖǍȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưHClȍȽȶɛȸǠȽƱɢɁɛȽɳưNH3

ȿȽǭǂǌȎɣǞɲȽɳưɗɢȂȼǠȹư____
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ǴǧɀȏȾƱǃɚǨǊƱɁɛǃǭȭȺɛɣǦɛǾȹưɗɢɀɢǙɚǬǧɢɈȹưɡȗƯƱȼȹưǭȆȦȼȹưǦưǦǯǍɗȼɢȧɳưǴ
ɡɀɢǙɚǬǧɢɈȹưpH.____

ǴȍɢȼǙǞɲȽɳưɗǘǍƱɀȹưȿȽȷȏƱȖǍȁȼǡȕɢȎȃȍȽɖǧȏƱȧɗȖɢȎȃǭǂǌȎǍȿȽ
ǞɲȽɳưɗȹǦƱȎǌȼȹư.____

ǴǴɳưɡɀɢǙɚǬǧɢɈȹưȶɛȸǠȼȹǧɣǬɛȸȭȺɛɣǦɛǾȹưNaClɠɚƱǶɣǴɳưɡɀɢǙɚǬǧɢɈȹư
ȶɛȸǠȼȹǧɣǬɛȸȭȺɛɢǷƱǍɛǂȹưKClɠɚƱǶȼȹưɇȹǯɢȭǭǌȹƱǃǧɀȏǵȖɁɗǙǬǦɖǬưǭǠȹư.

____

ǴǟȸȼȹưǗǍƱɀȹưȿȽȷȏƱȖǍCH3COOHȍȽKOHȕɀǾɣȿȽǞɲȽɳưɗɣǧȏƱȦȹư.____

ǴǴɳưɡɀɢǙɚǬǧɢɈȹưȶɛȸǠȼȹǧɣǬɛȸȭȺɛɢɁɛȽɳưNH4ClȷȧƴȿȽǴɱưɡɀɢǙɚǬǧɢɈȹư
ȶɛȸǠȼȹǧɣǬɛȸȭȺɛɣǦɛǾȹưNaClɠɚƱǶȼȹưɇȹǯɢȭǭǌȹƱǃ.____

ȷȼȭƴ:

ǴǦɛȎɣǭɢǑƵǌȹưɡȂȼǠȹưȶɛȸǠȼȸȹɡɧƱȼȹưǟȸȼȹǊưǭǌɢɁȺɛɢɁɛȽɳưɟȹƶȷȏƱȖǍƴǊƱɁɛɣ
__________ȍȽƯƱȼȹư˩ƱȼȽȷȎǘɣȶɛȸǠȼȹưƱɢɀȓǊƱɁɛɢǍƱȬǃȺɛɢɁɚǬǧɢɈȹư.

ǴɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưpHȶɛȸǠȼȹǧɢȽɚǭǃȺɛɢɁɛȽɳư__________ɗȼɢȧ
ǴɳưɡɀɢǙɚǬǧɢɈȹưpHȶɛȸǠȼȹǊƱɁɛǃǭȭȺɛɣǦɛǾȹưɠɚƱǶȼȹưɚɇȹɡȗǯɢȭǭǌȹư.

ǴȶɚƱɀǍȶɛȸǠȼȹưɡɧƱȼȹưǟȸȼȹǊƱɁɛǃǭȭȺɛɣǦɛǾȹưɗɢɀɢǙɚǬǧɢɈȹư__________
ȿȽɗȃɛȼǡɖǧȎȼȹư.

Ǵ  ɡɀɢǙɚǬǧɰɰɰɰɰɢɈȹư Ǵɳư ɗɰɰɰɰɰȼɢȧpH ɠɚƱɰɰɰɰɰǶǍ ȺɛɢɰɰɰɰɰǷƱǍɛǂȹư ǧɰɰɰɰɰɣǦɛɣ ȶɛɰɰɰɰɰȸǠȼȹ
__________ ǧɀȏ25°C

Ǵ ȺɛɢɁɚǬǧɰɰɢɈȹư ȾɛɢǍƱɰɰȭ ǯɰɰɢȭǭǍH3O+ ȺɛɢɰɰǷƱǍɛǂȹư ǧɰɰɣǦɛɣ ȿɰɰȽ ɡɧƱɰɰȽ ȶɛɰɰȸǠȽ ɡɰɰȗ
__________ ȺɛɢɁɚǬǧɰɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ɗȼɢȧH3O+ ȿɰȽ ɡɧƱɰȽ ȶɛɰȸǠȽ ɡɰȗ

 ȔɚǭȊȹư ǵȖɁ ǧɀȏ ȺɛɢǷƱǍɛǂȹư ǋɣǭǌɢɁ.

Ǵ  ɡɀɢǙɚǬǧɰɰɢɈȹư Ǵɳư ɗɰɰȼɢȧpH ȾɛɰɰȬǍ ƯƱɰɰȼȹư ɡɰɰȗ ȺɛɢɰɰǷƱǍɛǂȹư ǊƱɰɰȽǬɛȗ ȶɛɰɰȸǠȼȹ
__________7

Ǵ ǯɰɰȭǭȼȹư ȺɛɣǦɛɰɰǾȹư ǧɰɰɣǬɛȸȭ ȶɛɰɰȸǠȼȹ ɡɀɢǙɚǬǧɰɰɢɈȹư Ǵɳư ɗɰɰȼɢȧ__________
 ȕȖǤȼȹư ɇȹɛȸǠȼȹ  ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ɗȼɢȧ.
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Ǵȶǧɰɣ ȫȹǨ ȾƷȗ ǭɢǑƵǌȹư ɠǧȏƱȧ ȺɛɢɁɛȽɳư ǧɢɁƱɢǷ ǟȸȼȹ ɡɧƱȼȹư ȶɛȸǠȼȹư ȾƱȭ ưǨƶ ɡɰȸȏ
  ɗȼɢȧ ȾƴKb ƱɢɁɛȽɴȹ__________ ɗȼɢȧKa ȫɢɁƱɢǷɚǬǧɢɈȹư ȁȼǠȹ.

Ǵǧɣ ȫȹǨ ȾƷȗ ǭɢǑƵǌȹư ȶǦƱȎǌȽ ȺɛɢɁɛȽɳư ǊƱǌɢǷƴ ǟȸȼȹ ɡɧƱȼȹư ȶɛȸǠȼȹư ȾƱȭ ưǨƶ ɡȸȏ ȶ
  ɗȼɢȧ ȾƴKbƱɢɁɛȽɴȹ__________ ɗȼɢȧKa ȫɢǌɢǷɳư ȁȼǠȹ.

ǴȥǺȹưɡȂȼǠȹưClO3
-ɟȼǶɣ:

ǭǌǥưɗǃƱǙɵư:

ǊưǬɛȸȭ ǋɣǬɛȸȭ ǧɣǬɛȸȭǊưǬɛȸȭǭɢǃ

ǴɗȒɢǾȹưɗɢɧƱɢȼɢȬȹưȾɛɢɁɳǋɢǌɣǭǂȬȹưɡɀɢǙɚǬǧɢɈȹưɡɉ:

HSO3
- HS- HSO4

-HSe-

ǴȥǺȹưɡȂȼǠȹưȁȼǠȹȫɣǭǌɢɀȹưHNO3ɟȼǶɣ:

ǋɣǭǌɢɁ ǧɣǭǌɢɁ ǊưǭǌɢɁɣǭǌɢɁɛǂɢɉǋ

Ǵ  ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư ɇȹ ɠǩȹư ǁȭǭȼȹưCa(HS)2 ɟȼǶɣ:

ǋɢǌɣǭǂȭȺɛɢǶȹƱȬȹưɗɢɀɢǙɚǬǧɢɈȹư
ǊƱǌɣǭǂȭɛɢǑȺɛɢǶȹƱȬȹưɗɢɀɢǙɚǬǧɢɈȹư

ǊƱǌɣǭǂȭȺɛɢǶȹƱȬȹưɗɢɀɢǙɚǬǧɢɈȹư
ǧɢǌɣǭǂȭȺɛɢǶȹƱȬȹưɗɢɀɢǙɚǬǧɢɈȹư

ǴɗȒɢǾȹưɗɢɧƱɢȼɢȬȹưǟȸȼȹǊƱȖǷɛȗȺɛɢǶȹƱȬȹưɡɧƱɀǑȿɢǙɚǬǧɢɈȹưɡɉ:

Ca3(H2PO4)2 CaH2PO4 Ca(H2PO4)2
Ca(HPO4)2

ǴɗȒɢǾȹưɗɢɧƱɢȼɢȬȹưǟȸȼȹǊƱǌɣǭǂȭȺɛɢɁɛȽɳưɡɉ:

NH3SO4 NH4(SO4)2 NH4SO4 (NH4)2SO4

ǴǞɲȽɳưɡǌȹưȾɛȬǌǍɗǘɢǌɁȷȏƱȖǌȹưȿɢǃȁȼǡɠɛȧɖǧȏƱȧɚɗɣɛȧǭǂǌȎǍɲȽƴ ̈Ʊǡ:

ɗȹǦƱȎǌȽ ɗɣǧȏƱȧ ɗɢȂȼǡɖǦǦǭǌȽ

Ǵ ȿɢǃ ȷȏƱȖǌȹư ɗǘɢǌɁ ȾɛȬǌǍ ɗɣǧȏƱȦȹư ǞɲȽɳư :

ȁȼǡHClȍȽȶɛȸǠȽNH3

ȁȼǡɠɛȧɖǧȏƱȧɚɗɣɛȧ
ȁȼǡȕɢȎȃɖǧȏƱȧɚɗɣɛȧ
ȁȼǡɠɛȧɖǧȏƱȧɚɗȖɢȎȃ
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ǴǧǡƴǊƱǂȭǭȼȹưɗɢȹƱǌȹưǭǂǌȎɣȿȽǞɲȽɳưɗɣǧȏƱȦȹư:

NH4NO3 HCOONa KNO3KCl

ǴɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưȶɛȸǠȼȹǧǡƴǞɲȽɱưɗɢȹƱǌȹưɠɚƱǶǍ7ɚɛɉ:

Na2SO4 HCOONa NH4Cl NaCN

ǴȶɛȸǠȼȹưɠǩȹưɇȹǭǂȭƴɗȼɢȧǴƴɡɀɢǙɚǬǧɢɉȿȽȷɢȹƱǠȽǊƱǂȭǭȼȹưɗɢȹƱǌȹưɛɉ
ȶɛȸǠȽ:

NaCl CH3COOH NH4NO3K2S

ǴưǨƶȾƱȭǋǃƱǑȿɣƵǍȁȼǠȹưKaǭǂȭƴȿȽǋǃƱǑȿɣƵǍɖǧȏƱȦȹưKbȿɣǩȸȹưǗǌɁƱȼɈɀȏǟȸȼȹư
ȾƷȗǟȸȼȹưȕɀǾɣ:

ǦǦǭǌȽ ɠǧȏƱȧ ȶǦƱȎǌȽɡȂȼǡ
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ǞɲȽɱưɚɖǬƱɢȎȽȀƱȼǡɱưǧȏưɛȦȹưɚ
ɝɢȼǍǞɲȽɳư

ǴưǨƱȼȹȺǧǤǌǶǍǊƱɁɛǃǭȭȺɛɢǶȹƱȬȹưɚǊƱɁɛǃǭȭȺɛɢǶɢɀȒȼȹưɚǊƱɁɛǃǭȬɢǃȹưȺɛɣǦɛǾ
ǊưǦƱȂȼȭɗȃɛȼǠȸȹ˫

ƱɈɁɳǞɲȽƴƱɈȹǼưɛǥɗɣǧȏƱȧȷȏƱȖǌǍȍȽȁȼǡɖǧȎȼȹưɚȕȖǤǍȿȽɗȃɛȼǡ
ɖǧȎȼȹư

ǟȸȼȹư ɝɢȼǍ
ȷȏƱȖǍȿɢǃǊƱɁɛɣƴǟȸȼȹưɚǊƱɦɣǯǙƯƱȼȹưȿɣɛȬǌȹȁȼǡɚɖǧȏƱȧƱȼɉǧǡƴɚƴƱȼɉɲȭ

ȕɢȎȃ.

ȷɢȹƱǠȼȹưɗɢɧƱȼȹưǞɲȽɴȹƱȽƶɗȹǦƱȎǌȽɚƴɗɢȂȼǡɚƴɗɣǧȏƱȧ˩ǁǶǡȌɛɁȸȼȹưǟ
ǀưǩȼȹư:

 ɗɢȂȼǡ ȷɢȹƱǠȽ
ȷɢȹƱǠȽǗǌɀǍǧɀȏɝɢȼǍǟȸȽɡȂȼǡǗǍƱɁȿȽȷȏƱȖǍȁȼǡɠɛȧȍȽɖǧȏƱȧɗȖɢȎȃ.

ǴǁǌȭưɗȹǦƱȎȽȿɣƵǍǧɣǬɛȸȭȺɛɢɁɛȽɳưɡȗƯƱȼȹư:

_______________________________________________

ǴǁǌȭưɗȹǦƱȎȽȿɣƵǌȹưɡǍưǩȹưƯƱȼȸȹ:

_______________________________________________

ǴǁǌȭưɗȹǦƱȎȽɝɢȼǍȾɛɢǍƱȭȺɛɢɁɛȽɳưɡȗƯƱȼȹư:

_______________________________________________

ǟǿȺƴƵȆǥ:

ǴɝɢȼǍȾɛɢǍƱȭȺɛɢɁɛȽɳưɡȗƯƱȼȹưǦɚǧǠȽưǧǙ____

ǴǁǂǶǃɝɢȼǍȾɛɢǍƱȭȺɛɢɁɛȽɳư:________________ǯɢȭǭǍȾɛɢǍƱȭ
ȺɛɢɁɚǬǧɢɈȹưɡȗȶɛȸǠȼȹư˩ǟǂǾɢȗȶɛȸǠȼȹư________________˩ǟǂǾǍɚ

ɗȼɢȧpH________________7ǧɀȏ25 ºC
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Ǵ ǧɣǬɛȸȬȹư ȾɛɢɁƴ Ƶɢȼǌɣ ɱCl- ƯƱȼȹư ɡȗ.

ɇɁɳȥǌǺɣȿȽȁȼǡɠɛȧ

ȷȸȏ:

ɗɣǧȏƱȧ ȷɢȹƱǠȽ
ȷɢȹƱǠȽǗǌɀǍǧɀȏɝɢȼǍǟȸȽɠǧȏƱȧǗǍƱɁȿȽȷȏƱȖǍȁȼǡȕɢȎȃȍȽɖǧȏƱȧɗɣɛȧ

ǴǁǌȭưɗȹǦƱȎȽȿɣƵǍǊƱǌɢǷƴȺɛɣǦɛǾȹưɡȗƯƱȼȹư:

_______________________________________________

ǴǁǌȭưɗȹǦƱȎȽȿɣƵǌȹưɡǍưǩȹưƯƱȼȸȹ:

_______________________________________________

ǴǁǌȭưɗȹǦƱȎȽɝɢȼǍȾɛɢɁƴǊƱǌɢǷɳưɡȗƯƱȼȹư:

_______________________________________________

ǟǿȺƴƵȆǥ:

ǴɝɢȼǍȾɛɢɁƴǊƱǌɢǷɳưɡȗƯƱȼȹưǦɚǧǠȽưǧǙ____

ǴǁǂǶǃɝɢȼǍȾɛɢɁƴǊƱǌɢǷɳư:________________ǯɢȭǭǍȾɛɢɁƴȭɚǬǧɢɈȹưǧɢǶ
ɡȗȶɛȸǠȼȹư˩ǟǂǾɢȗȶɛȸǠȼȹư________________˩ǟǂǾǍɚɗȼɢȧpH

________________7ǧɀȏ25ºC

Ǵ ȺɛɣǦɛǾȹư ȾɛɢǍƱȭ Ƶɢȼǌɣ ɱNa+ ƯƱȼȹư ɡȗ.

ɇɁɳȥǌǺɣȿȽɖǧȏƱȧɗɣɛȧ

ȷȸȏ:
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 ɗȹǦƱȎǌȽ ȷɢȹƱǠȽ
ȷɢȹƱǠȽǗǌɀǍȿȏȾƱǃɚǨǟȸȽȶǦƱȎǌȽǗǍƱɁȿȽȷȏƱȖǍȁȼǡɠɛȧɖǧȏƱȧɚɗɣɛȧ.

ǴǁǌȭƴɗȹǦƱȎȽȿɣƵǍǟȸȽǧɣǬɛȸȭȺɛɣǦɛǾȹưɡȗƯƱȼȹư:

_______________________________________________

ǴǁǌȭưɗȹǦƱȎȽȿɣƵǌȹưɡǍưǩȹưƯƱȼȸȹ:

_______________________________________________

Ǵ˫ ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ȶɛȸǠȽ ɡȗ ɖǧǙưɛǌȼȹư ǊƱɁɛɣɳư ƱȽ
ǧǙưɛǌǍǊƱɁɛɣɳưɗȎǃǬɳưOH-ɚH3O+ɚCl-ɚNa+

Ǵ˫ ưǨƱȼȹ ˫ ƯƱȼȹư ȍȽ ǧɣǬɛȸȬȹư ǊƱɁɛɢɁƴ ɚ ȺɛɣǦɛǾȹư ǊƱɁɛɢǍƱȭ ȷȏƱȖǌǍ ȷɉ
ɱȷȏƱȖǌǍ˩ƱɈɁɳɗȦǌǺȽȿȽȁȼǡɠɛȧ˩ɚɖǧȏƱȧɗɣɛȧ.

Ǵ ǧɀȏ ɗȹƱǠȹư Ɇǩɉ ɡȗ ȶɛȸǠȼȸȹ ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ɛɉ ƱȽ25ºC ˫
 ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǌȹ ƱɣɚƱǶȽ ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ȾɛȬɣ

[H3O+] = [OH-] = 1 x 10-7 M

 ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ɗȼɢȧ ȾɛȬǌȗpH = 7

ǴƱȽȌɛɁȶɛȸǠȽǟȸȼȹưǗǍƱɀȹưǧɀȏȷȏƱȖǍȁȼǡȕɢȎȃȍȽɖǧȏƱȧɗȖɢȎȃ˫
ưǨƶȾƱȭKa < KbȾɛȬɣȶɛȸǠȼȹư____________

ưǨƶȾƱȭKa > KbȾɛȬɣȶɛȸǠȼȹư____________

ưǨƶȾƱȭKa = KbȾɛȬɣȶɛȸǠȼȹư____________

ǟǿȺƴƵȆǥ:

ǴǧȼǌȎǍɗȎɢǂȇȷɢȹƱǠȼȹưɗǘǍƱɀȹưȿȏȷȏƱȖǍȁȼǡȕɢȎȃɖǧȏƱȧɚɗȖɢȎȃɟȸȏ
ɞɛȦȹưɗɢǂǶɀȹưȀƱȼǡɴȹɗȖɢȎȂȹưǧȏưɛȦȹưɚɗȖɢȎȂȹư____
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ɗȸɦǷƴɟȸȏɝɢȼǍǞɲȽɳư
ǁǌȭưȻǷɱưɚưǟȸȆǾȼȹưɡȼȸȎȹưɠǩȹưȶǧǍɇɢȸȏȷȭȿȽǊưǬƱǂȎȹưɗɢȹƱǌȹư:

ǴȷȏƱȖǍǊƱɁɛɣƴǟȸȼȹưȍȽǊƱɁɛɣƴƯƱȼȹưȿɣɛȬǌȹȁȼǡɖǧȏƱȧɚƱȼɉǧǡƴɚƴƱȼɉɲȭ
ȕɢȎȃ)ɝɢȼǍǟȸȼȹư(

ǴȷɢȹƱǠȽǗǌɀǍȿȏȾƱǃɚǨǟȸȽȶǦƱȎǌȽɛɉɚǟȸȼȹưǗǍƱɀȹưȿȏȷȏƱȖǍȁȼǡɠɛȧȍȽ
ɖǧȏƱȧɗɣɛȧ)ȷɢȹƱǠȽɗȹǦƱȎǌȽ(

ǴȷɢȹƱǠȽǗǌɀǍȿȏȾƱǃɚǨǟȸȽɠǧȏƱȧɛɉɚǟȸȼȹưǗǍƱɀȹưȿȏȷȏƱȖǍȁȼǡȕɢȎȃȍȽ
ɖǧȏƱȧɗɣɛȧ)ȷɢȹƱǠȽɗɣǧȏƱȧ(

ǴȷɢȹƱǠȽǗǌɀǍȿȏȾƱǃɚǨǟȸȽɡȂȼǡɛɉɚǟȸȼȹưǗǍƱɀȹưȿȏȷȏƱȖǍȁȼǡɠɛȧȍȽ
ɖǧȏƱȧɗȖɢȎȃ)ȷɢȹƱǠȽɗɢȂȼǡ(

ǴȌɛɁȿȽǞɲȽɳưɱǎǧǠɣɇȹɝɢȼǍȷǃȫȬȖǌɣɇȹɛȸǠȽɚȶǦƱȎǌȽ)ǟȸȼȹưǦƱȎǌȼȹưȶ
ǗǍƱɀȹưȿȽȷȏƱȖǍȁȼǡɚɖǧȏƱȧƯƱɣɛȧƴ(

ǴɠƴȿȽȷɢȹƱǠȼȹưɗɢȹƱǌȹưȍȧɛǌǍȾƴȾɛȬǍɗɢȂȼǡɚƴɗɣǧȏƱȧɚƴɗȹǦƱȎǌȽ˫
KBr____________

NH4NO3____________

HCOONa____________

ǴȿȎǌǷưǊɱǦƱȎȼȹƱǃǭɢǶȖǌȹȪɛȸǶȹưɡȂȼǠȹưɚưɠǧȏƱȦȹưɚưȶǦƱȎǌȼȹưȷȬȹȿȽ
ȷɢȹƱǠȽǞɲȽɳưɗɢȹƱǌȹư:

CH3COONa

 ȺɛɣǦɛǾȹư ǊƱǌɢǷƴ ȿɣƵǍ ɗȹǦƱȎȽ :CH3COONa                  CH3COO- + Na+

 ƯƱȼȸȹ ɡǍưǩȹư ȿɣƵǌȹư ɗȹǦƱȎȽ :2H2O ֖ H3O+ + OH-

 ɝɢȼǌȹư ɗȹǦƱȎȽ :CH3COO- + H2O ֖ CH3COOH + OH-

 ǧɰɰɣǯɢȗ ƯƱɰɰȼȹư ɡɰȗ ǊƱǌɢɰɰǷɳư Ⱦɛɰɰɣƴ Ƶɰɢȼǌɣ[OH-] ȿɰɰȽ ǭɰɰǂȭƴ ǟǂɰǾɢȹ[H3O+] ȾɛɰɰȬɣ ɚ ˩
ɠǧȏƱȧ ȶɛȸǠȼȹư

2H O
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(NH4)2SO4

 ȺɛɢɁɛȽɳư ǊƱǌɣǭǂȭ ȿɣƵǍ ɗȹǦƱȎȽ :(NH4)2SO4                          2NH4
+ + SO4

2-

 ƯƱȼȸȹ ɡǍưǩȹư ȿɣƵǌȹư ɗȹǦƱȎȽ :2H2O ֖ H3O+ + OH-

 ɝɢȼǌȹư ɗȹǦƱȎȽ :NH4
+ + H2O ֖ H3O+ + NH3

 ǧɰɣǯɢȗ ƯƱɰȼȹư ɡɰȗ ȺɛɰɢɁɛȽɳư Ⱦɛɣƴ Ƶɢȼǌɣ[H3O+] ȿɰȽ ǭɰǂȭƴ ǟǂɰǾɢȹ[OH-] ȾɛɰȬɣ ɚ ˩
ɡȂȼǡ ȶɛȸǠȼȹư

2H O

NaBr

 ȺɛɣǦɛǾȹư ǧɢȽɚǭǃ ȿɣƵǍ ɗȹǦƱȎȽ :NaBr               Na+ + Br-

ɰȼǡ ȿȽ ȾƱȦǌǺȽ ƱȼɈɁɳ ˩ ƯƱȼȹư ȍȽ ȺɛɣǦɛǾȹư Ⱦɛɣƴ ɱɚ ǧɢȽɚǭǂȹư Ⱦɛɣƴ ȷȏƱȖǌɣ ɱ ȁ
 ɠɛȧHBr ɗɣɛȧ ɖǧȏƱȧ ɚNaOH

 ȷȊɢȗ[H3O+] ɰȹ ƱɣɚƱǶȽ[OH-]ɱǦƱȎǌȽ ȶɛȸǠȼȹư ȾɛȬɣ ɚ ˩

2H O

ȍȃɗȽɲȏǟǿɚưƵȆǥ:

ǴȶɛȸǠȽǊưɚǯɀǃȺɛɣǦɛǾȹưC6H5COONaɡɀȓǊƱɁɛɢɁƵǃǧɢǶȭɚǬǧɢɈȹưǦɛȎɣɚȫȹǨ
ȷȏƱȖǌȹǊƱɁɛɣƴȥǺȹưɠǧȏƱȦȹưȍȽƯƱȼȹư____

ǴɡȗȶɛȸǠȼȹưɡɧƱȼȹưǟȸȼȹǧɢɁƱɢǷȺɛɢǷƱǍɛǂȹưKCNȾɛȬɣǯɢȭǭǍȾɛɢǍƱȭ
ȺɛɢɁɚǬǧɢɈȹư ̈ƱɣɚƱǶȽǯɢȭǭǌȹȾɛɢɁƴǧɢǶȭɚǬǧɢɈȹư____

ǴǧɀȏɗǃưǨƶǟȸȽǊƱǌɣǭǂȭȺɛɢǶɀȒȼȹưɡȗƯƱȼȹưɡȦɀȹư˩ȾƷȗɗȼɢȧǴɳư
ɡɀɢǙɚǬǧɢɈȹưpHȶɛȸǠȼȸȹǦưǦǯǍ____

ǴǯɢȭǭǍȾɛɢǍƱȭȺɛɢɁɚǬǧɢɈȹưɡȗȶɛȸǠȼȹưɡɧƱȼȹưǧɣǬɛȸȬȹȺɛɣǦɛǾȹưȷȧƴȿȽǯɢȭǭǍ
ȾɛɢǍƱȭȺɛɢɁɚǬǧɢɈȹưɡȗȶɛȸǠȼȹưɡɧƱȼȹưǋɢǌɣǭǂȬȹȺɛɣǦɛǾȹưɠɚƱǶȼȹưȹɇ

ǯɢȭǭǌȹƱǃ____

ǴȍǙǭɣǭɢǑƵǌȹưɠǧȏƱȦȹưȶɛȸǠȼȸȹɡɧƱȼȹưǟȸȼȹǧɢɁƱɢǷȺɛɢǷƱǍɛǂȹưKCNɟȹƶȷȏƱȖǍ
ǊƱɁɛɣƴǧɢɁƱɢǶȹưȍȽƯƱȼȹư____

ǴưǨƶȾƱȭȶɛȸǠȼȹưɡɧƱȼȹưǟȸȼȹǊƱǌɢǷƴȺɛɢɁɛȽɳưȶǦƱȎǌȽǭɢǑƵǌȹưȶɛȸǠȼȹưɚȼȹưɡɧƱ
ǟȸȼȹǊƱȽǬɛȗȺɛɢɁɛȽɳưɡȂȼǡǭɢǑƵǌȹưȾƷȗȫȹǨȶǧɣɟȸȏȾƴɗȼɢȧKaȁȼǠȹ

ȫɢǌɢǷɳưȷȧƴȿȽɗȼɢȧKaȁȼǠȹȫɢȽǬɛȖȹư____

ǴɡȗȶɛȸǠȼȹưɡɧƱȼȹưȶɛȸǠȼȹǟȸȽǧɣǦɛɣȺɛɢɁɛȽɳưɠǩȹưɆǯɢȭǭǍ0.1 MȾɛȬɣ
ǯɢȭǭǍȾɛɢǍƱȭNH4

+ȷȧƴȿȽ0.1 MǯɢȭǭǍɚȾɛɢɁƴI-ɠɚƱǶɣ0.1 M____
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ǴɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưpHȶɛȸǠȼȹǧɢȽɚǭǃȺɛɢǷƱǍɛǂȹưɠɚƱǶǍɗȼɢȧǴɳư
ɡɀɢǙɚǬǧɢɈȹưpHƯƱȼȸȹɡȦɀȹưǧɀȏǵȖɁȔɚǭȊȹư____

ǴưǨƶǋɁƱȭKaȁȼǠȹȫɢɁƱɢǷɚǬǧɢɈȹưHCNɠɚƱǶǍ10-10×4ɚKbƱɢɁɛȽɴȹɠɚƱǶǍ
5-01×1.8ȾƷȗȶɛȸǠȼȹưɡɧƱȼȹưǧɢɁƱɢǶȹȺɛɢɁɛȽɳưNH4CNǭȼǠɣɗȒǂǿȌƱǂǍ

ǵȼǺȹư____

ǴǧǡƴǞɲȽɳưɗɢȹƱǌȹưǧɀȏɇɁƱǃɚǨɡȗƯƱȼȹưɱǎǧǠɣɇȹɝɢȼǍɛɉɚ:

ǭǌǥưɗǃƱǙɵư:

NaBr CH3COONH4 NH4NO3KCN

Ǵ ȺɛɢɁɛȽɳư ǊƱǌɢǷɳ ɡɧƱȼȹư ȶɛȸǠȼȹư ȾƱȭ ưǨƶCH3COONH4 ȫȹǨ ȾƷȗ ǭɢǑƵǌȹư ȶǦƱȎǌȽ
 Ⱦƴ ɡɀȎɣ:

ǋǃƱǑȿɣƵǍȁȼǡȫɢǌɢǷɳưɠɚƱǶɣǋǃƱǑȿɣƵǍȶɛȸǠȽưƱɢɁɛȽɳ
ǋǃƱǑȿɣƵǍȁȼǡȫɢǌɢǷɳưǭǂȭƴȿȽǋǃƱǑȿɣƵǍɢɁɛȽɳưƱ

ɇɁƴǟȸȽȁȼǠȹɠɛȧɖǧȏƱȧɚɗɣɛȧ
ɇɁƱǃɚǨɡȗƯƱȼȹưɱɇǂǡƱǾɣɝɢȼǍ

Ǵ ȺɛɢɁɛȽɳư ǊưǭǌɢɁ ȶɛȸǠȽ ȾƱȭ ưǨƶNH4NO3 Ⱦƴ ɡɀȎɣ ȫȹǨ ȾƷȗ ǭɢǑƵǌȹư ɡȂȼǡ:

ȾɛɢǍƱȭȺɛɢɁɛȽɳưȷȏƱȖǌɣȍȽƯƱȼȹưȾɛȬɣɚɖǧȏƱȧȖɢȎȃɗ
ȾɛɢɁƴǊưǭǌɢɀȹưȷȏƱȖǌɣȍȽƯƱȼȹưȾɛȬɣɚȁȼǡɠɛȧ

ɇɁƴǟȸȽȁȼǠȹɠɛȧɖǧȏƱȧɚɗɣɛȧ
ɇɁƱǃɚǨɡȗƯƱȼȹưɱɇǂǡƱǾɣɝɢȼǍ

Ǵɛɉɚ ǭȼǡɳư Ⱦɛȸȹư ɟȹƶ ǵȼǺȹư ȌƱǂǍ ɗȒǂǿ Ⱦɛȹ ǭɢȒɣ ɗɢȹƱǌȹư ǞɲȽɳư ǧǡƴ ȶɛȸǠȽ:

ǊưǭǌɢɁȺɛɢɁɛȽɳư
ǊƱɁɛǃǭȭȺɛɢǷƱǍɛǂȹư

ǧɢɁƱɢǷȺɛɢǷƱǍɛǂȹư
ǧɣǬɛȸȭȺɛɢǷƱǍɛǂȹư

ǴɡɀɢǙɚǬǧɰɢɈȹư Ǵɳư ɗɰȼɢȧ ǋɰɁƱȭ ưǨƶpH  ɠɚƱɰǶǍ ȶɛɰɈǘȽ ǟɰȸȽ ȶɛɰȸǠȼȹ10ǧɰɀȏ
ºC25 ȾƷȗ ɛɉɚ ǟɢǠǿ ǭɢȓ ɗɢȹƱǌȹư ǊƱǙƱǌɀǌǷɱư ǧǡƴ:

ǧȧȾɛȬɣǟȸȽȁȼǠȹɠɛȧɖǧȏƱȧɚɗɣɛȧ
ǧȧȾɛȬɣǟȸȽǗǍƱɁȿȏȷȏƱȖǍȁȼǡȫɢǌɢǷɳưȍȽǧɢǶȭɚǬǧɢɉɢǷƱǍɛǂȹưȺɛ

ǧȧȾɛȬɣǟȸȽȁȼǠȹȕɢȎȃɖǧȏƱȧɚ˩ɗȖɢȎȃKaȁȼǠȸȹȷȧƴȿȽKb

ɖǧȏƱȦȸȹȿɢɁɛȬȼȹưɇȹ

ǧȧȾɛȬɣǟȸȽȁȼǠȹȕɢȎȃɖǧȏƱȧɚɗɣɛȧ
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Ǵ ȺɛɢɁɛȽɳư ǧɣǬɛȸȭ ǟȸȼȹ ɡɧƱȼȹư ȶɛȸǠȼȹư ɡȗNH4Cl ɆǯɢȭǭǍ ɠǩȹư0.1 M ȾɛȬɣ:

 ȺɛɢɁɛȽɳư ȾɛɢǍƱȭ ǯɢȭǭǍ]NH4
+ [ ȿȽ ȷȧƴ0.1 M

 ǧɣǬɛȸȬȹư ȾɛɢɁƴ ǯɢȭǭǍ]Cl- [ ȿȽ ȷȧƴ0.1 M
 ȺɛɢɁɛȽɳư ȾɛɢǍƱȭ ǯɢȭǭǍ]NH4

+ [ ȿȽ ǭǂȭƴ0.1 M
 ȺɛɢɁɛȽɳư ȾɛɢǍƱȭ ǯɢȭǭǍ]NH4

+ [ ɠɚƱǶɣ0.1 M

Ǵ ǊƱǌɢǷɳư ȾɛɢɁƴ ǯɢȭǭǍCH3COO- ɆǯɰɢȭǭǍ ȺɛɢɰǷƱǍɛǂȹư ǊƱǌɢɰǷƴ ȶɛɰȸǠȽ ɡɰȗ0.1 M
 ȾɛȬɣ:

 ƱɣɚƱǶȽK+

 ȿȽ ǭǂȭƴ0.1 M
 ȿȽ ȷȧƴ0.1 M
 Ʊ̈ɣɚƱǶȽ0.1 M

ǴưǨƶǋɁƱȭɗȼɢȧKaȁȼǠȹȫɢǌɢǷɳưɠɚƱǶǍ1.8 x 10-5ɗȼɢȧɚKbȶɛȸǠȼȹƱɢɁɛȽɳư
ɠɚƱǶǍ1.8 x 10-5ȾƷȗȶɛȸǠȽǊƱǌɢǷƴȺɛɢɁɛȽɳưȾɛȬɣ:

ɠǧȏƱȧ ȶǦƱȎǌȽ ɡȂȼǡȻȊɀȽ

Ǵ ȺɛɣǦɛɰɰǾȹư ǧɰɰɣǬɛȸȭ ȿɰɰȽ ȷɰɰȭ ǭɰɰǂǌȎɣNaCl ȺɛɢɰɰǷƱǍɛǂȹư ǊưǭɰɰǌɢɁɚKNO3 ǞɲɰɰȽɱư ȿɰɰȽ
ɗȹǦƱȎǌȼȹư

 ɗɣɛȧ ɖǧȏƱȧ ȍȽ ɠɛȧ ȁȼǡ ȷȏƱȖǍ ȿȽ ɗǘǍƱɁ ǞɲȽƴ ƱɈɁɳ
 ȅȦȗ ȫȬȖǌǍ ȷǃ ˩ ɡɧƱȼȹư ȶɛȸǠȼȹư ɡȗ ƵɢȼǌǍ ɲȗ
ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ɠɚƱǶɣ ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǍ ȾɛȬɣɚ
 ɗȼɢȧ ɚpH ɠɚƱǶǍ7 ǧɀȏ25ºC

 ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ȿɣɛȬǍ ɗȹǦƱȎȽ :HCl + NaOH  NaCl + H2O

 ȺɛɢǷƱǍɛǂȹư ǊưǭǌɢɁ ȿɣɛȬǍ ɗȹǦƱȎȽ :HNO3 + KOH  KNO3 + H2O

 ƯƱȼȹư ɡȗ ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ȿɣƵǍ ɗȹǦƱȎȽ :NaCl               Na+ + Cl-

 ƯƱȼȹư ɡȗ ȺɛɢǷƱǍɛǂȹư ǊưǭǌɢɁ ȿɣƵǍ ɗȹǦƱȎȽ :KNO3 NO3 K+ + NO3
-

ȷȸȏ:

2H O

2H O
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Ǵ ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ǟȸȼȹ ɡɧƱȼȹư ȶɛȸǠȼȹưNaClɗȼɢȧɚ ˩ ǭɢǑƵǌȹư ȶǦƱȎǌȽpH = 7  ǧɀȏ
25ºC

 ɠɛȧ ȁȼǡ ȷȏƱȖǍ ȿȽ ǗǍƱɁ ǟȸȽ ɇɁɳHCl ɗɣɛȧ ɖǧȏƱȧ ȍȽNaOH

 ȅȦȗ ȫȬȖǌɣ ȷǃ ˩ ɡɧƱȼȹư ȶɛȸǠȼȹư ɡȗ Ƶɢȼǌɣ ɲȗ
ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ɠɚƱǶɣ ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǍ ȾɛȬɣɚ
 ɗȼɢȧ ɚpH ɠɚƱǶǍ7 ǧɀȏ25ºC

 ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ȿɣƵǍ ɗȹǦƱȎȽ :NaCl                Na+ + Cl-

 ƯƱȼȸȹ ɡǍưǩȹư ȿɣƵǌȹư ɗȹǦƱȎȽ :2H2O ֖ H3O+ + OH-

2H O

Ǵ ȺɛɣǦɛǾȹư ǊƱǌɢǷƴ ǟȸȽ ȶɛȸǠȽCH3COONa ɗɰȼɢȧɚ ˩ ǭɢǑƵɰǌȹư ɠǧɰȏƱȧpH > 7 ǧɰɀȏ
25ºC

 ɗɣɛȧ ɖǧȏƱȧ ȷȏƱȖǍ ȿȽ ǗǍƱɁ ǟȸȽ ɇɁɳNaOH ȕɢȎȃ ȁȼǡ ȍȽCH3COOH

 ȾɛɰɰɢɁƴ ɚ ȫɢǌɢɰɰǷɳư ȁɰɰȼǡ ɡɰɰȆȎɢȹ ƯƱɰɰȼȹư ɡɰɰȗ ǊƱǌɢɰɰǷɳư ȾɛɰɰɢɁƴ Ƶɰɰɢȼǌɢȗ
 ǧɢǶȭɚǬǧɢɈȹư

ɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ȿȽ ǭǂȭƴ ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǍ ǟǂǾɢȗ Ⱥɛ
 ɗȼɢȧ ǦưǦǯǌȗpH

 ɠǧȏƱȧ ȶɛȸǠȼȹư ǟǂǾɣ
 ȺɛɣǦɛǾȹư ǊƱǌɢǷƴ ȿɣƵǍ ɗȹǦƱȎȽ :CH3COONa                CH3COO- + Na+

 ƯƱȼȸȹ ɡǍưǩȹư ȿɣƵǌȹư ɗȹǦƱȎȽ :2H2O ֖ H3O+ + OH-

 ɝɢȼǌȹư ɗȹǦƱȎȽ :CH3COO- + H2O ֖ CH3COOH + OH-

2H O

Ǵ ȺɛɢɁɛȼȹɱư ǧɣǬɛȸȭ ȶɛȸǠȽNH4Cl ɇɰȹ ɡɀɢǙɚǬǧɰɢɈȹư Ǵɱư ɗɰȼɢȧɚ ˩ ǭɢǑƵǌȹư ɡȂȼǡ
pH < 7 ǧɀȏ25ºC

 ɠɛȧ ȁȼǡ ȷȏƱȖǍ ȿȽ ǗǍƱɁ ǟȸȽ ɇɁɳHCl ɗȖɢȎȃ ɖǧȏƱȧ ȍȽNH3

ɚǬǧɢɈȹư ȾɛɢǍƱȭ ɚ ƱɢɁɛȽɳư ɡȆȎɢȹ ƯƱȼȹư ɡȗ ȺɛɢɁɛȽɳư ȾɛɢǍƱȭ Ƶɢȼǌɢȗ ȺɛɢɁ
ɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǍ ȿȽ ǭǂȭƴ ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ǟǂǾɢȗǧ
 ɗȼɢȧ ȷȦǌȗpH

 ɡȂȼǡ ȶɛȸǠȼȹư ǟǂǾɣɚ
 ȺɛɢɁɛȽɳư ǧɣǬɛȸȭ ȿɣƵǍ ɗȹǦƱȎȽ :NH4Cl                 NH4

+ + Cl-

 ƯƱȼȸȹ ɡǍưǩȹư ȿɣƵǌȹư ɗȹǦƱȎȽ :2H2O ֖ H3O+ + OH-

 ɝɢȼǌȹư ɗȹǦƱȎȽ :NH4
+ + H2O ֖ NH3 + H3O+

2H O
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ǞɲȽɱưɚɖǬƱɢȎȽȀƱȼǡɱưǧȏưɛȦȹưɚ
ȷǿƱǡɗǃưǨɵư

ǊưɛȆǥɗȏƱɀǿȾɛǃƱǾȹưɡɉ:

Ǎɚ ȾɛǃƱǾȹư ɗǂȹɛȧɚ ǬɛȆȏ ɗȗƱȃƶ ɚ ˩ ȿɢǂǾǌȹư ȺƱȼǍƶɚ ˩ ȾɛǃƱǾȹư ȷǾȗɚ ˩ ȿǂ̎Ǿǌȹư ɇȎɢȆȦ.

 ȺɛɣǦɛɰǾȹư ȾɛɢǍƱȭ ȿȽ Ⱦɛ̎Ȭǌɣ ƱǠ̈ȸȽ ȾɛǃƱǾȹư ȷȬ̎ǺɣNa+ ǊɲɢɰǶȭɛǃǭȭ ȾɛɰɢɁƴɚR-COO-

 ɗɢȹƱǌȹư ɗȹǦƱȎȼȹư ǟȃ̎ɛǍ Ʊȼȭ:

R-COONa(s)֖ R-COO-
(aq) + Na+

(aq)

ȏ ȾɛǃƱɰǾȹư ɛɰȖȆɢȗ ˩ ȷɰȏƱȖǌȹư ǗɣǯȽ ɟȹƶ ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ȿȽ ǯȭ̎ǭȽ ȶɛȸǠȽ ȔƱȂɣ̌ ɟɰȸ
Ǘɣǯȼȹư ȿȏ ȷǾ̋Ȗɣ̌ Ȼ̎Ǒ Ǘɣǯȼȹư ǟȆǷ

ȌưɛɁƴȷɢȹƱǠȼȹư
ȿȬȼɣȕɢɀǾǍȷɢȹƱǠȼȹưɟȹƶɗǑɲǑȌưɛɁƴ:

 ȍǂ̎Ǻȼȹư ȶɛȸǠȼȹư
ɛɉȶɛȸǠȼȹưɠǩȹưɠɛǌǠɣɟȸȏǭǂȭƴɗɢȼ̎ȭȿȽǀưǩȼȹưǧɀȏɗǙǬǦɖǬưǭǡɗɀɢ̎ȎȽ˩ȾɛȬɣɚ
ɡȗɗȹƱǡȾưǯǍ̎ưɡȬɢȽƱɀɣǦ.

 ȍǂ̎Ǻȼȹư Ȥɛȗ ȶɛȸǠȼȹư
ɛɉȶɛȸǠȼȹưɠǩȹưɠɛǌǠɣɟȸȏɗɢȼ̎ȭȿȽɖǦ̎ƱȼȹưɗǃưǩȼȹưǭǂȭƴƱȼȽɡȗȶɛȸǠȼȹư

ȍǂ̎ǺȼȹưǧɀȏȔɚǭȊȹưƱɈǍưǨ.

ȍǂ̎Ǻȼȹư ǭɢȓ ȶɛȸǠȼȹư
ɛɉȶɛȸǠȼȹưɠǩȹưɠɛǌǠɣɟȸȏɗɢȼ̎ȭȿȽɖǦ̎Ʊȼȹưɗǃưǩȼȹư ȷ̎ȧƴƱȼȽɡȗȶɛȸǠȼȹư

ȍǂ̎ǺȼȹưǧɀȏȔɚǭȊȹưƱɈǍưǨɇȹɚɖǬǧȦȹưɟȸȏɗǃưǨƶǊƱɢȼ̎ȭɗɢȗƱȃƶȿȽǀưǩȼȹưǧɀȏ
ƱɈǌȗƱȃƶɇɢȹƶȿȽȾɚǦǁɢǷǭǍ.

ǟȸȼȹư ȾƱǃɚǩȹ ɡȬɢȽƱɀɣǧȹư ȾưǯǍ̎ɱư
ȶǧ̎Ȏȼȹ ƱȽ̈ƱȼǍ Ʊɣ̈ɚƱǶȽ ǀưǩȼȹư ȾƱǃɚǨ ȶǧ̎ȎȽ ƱɈɢȗ ȾɛȬɣ ɡǌȹư ɗȹƱǠȹư ɡɉɚ

ɇǂǷ̎ǭǍ.

 ȶɛȸǠȽ֖ ǁɣǩȼǃ +ǀưǩȽ
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ɗɢɁƱǃɚǩȹư
ɡɉɗɢȼ̎ȭǀưǩȼȹưɗȽǮɲȹưǖƱǌɁɵȶɛȸǠȽȍǂ̎ǺȽɡȗɗɢȼ̎ȭɖǦǧǠȽȿȽǁɣǩȼȹư

ǧɀȏɚɗǙǬǦɖǬưǭǡɗɀɢ̎ȎȽ
ǭǂȎǍɗɢɁƱǃɚǩȹưȿȏǯɢȭǭǍȶɛȸǠȼȹưȍǂ̎ǺȼȹưǧɀȏɗǙǬǦɖǬưǭǡɗɀɢ̎ȎȽ.

ǋǃƱǑȷǿƱǡɗǃưǨɱưɚɇǌɢȼɉƴ:

ȕȸǌǤǍǞɲȽɳưȔɲǌǥƱǃƱɈɁƱǃɚǨɡȗƯƱȼȹư.

ǀɚǩǍǊƱǂȭ̎ǭȽǊưǯ̎ȸȖȹưɗɣɛȸȦȹưɡȗƯƱȼȹư.

ȌưɛɁƴǞɲȽɳưǁǶǡƱɈǌǃưǨƶɡȗƯƱȼȹư:

 ȾƱǃɚǩȸȹ ɗȸǃƱȦȹư ǞɲȽɳư
ɡɉǞɲȽƴǀɚǩǍɗɢȼ̎ȭɖǭɢǂȭƱɈɀȽɡȗƯƱȼȹưȷǂȧȾƴȾɛ̎ȬǌɣǁǷưǬǟȸȼȹư.

Ʊǃɚǩȸȹ ɗȸǃƱȦȹư ǭɢȓ ǞɲȽɳưȾ
ɡɉǞɲȽƴǀɚǩǍɗɢȼ̎ȭɗȸɢȸȧưǧ̕ǙƱɈɀȽɡȗƯƱȼȹưɟȼ̎ǶǍ̌ɚƱɁ̈ƱɢǡƴǞɲȽɳưɗǠɢǠǻ

ȾƱǃɚǩȹư.

 Ⱦƴ Ʊɀȃǭȗ ɛȹAmBn ƯƱȼȹư ɡȗ ȾƱǃɚǩȹư ǟɢǠǻ ɡɁɛɣƴ ǁȭ̎ǭȽ

AmBn(s) ֖mA(aq) + nB(aq)

Ksp = [A]m × [B]n

 ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑKsp

ȷǿƱǡǀǭȃǯɢȭǭǍǊƱɁɛɣɳư˩ưǬ̈ǧ̎ȦȽȶɛȼȹƱǃ/ǭǌȹɡǌȹưɚǧǙưɛǌǍɡȗɗȹƱǡȾưǯǍ̎ưɡȗ
ƱɈȹɛȸǠȽȍǂ̎Ǻȼȹ˩ ȷ̎ȭȌɛȗǭȽɟȹƶ Ǵ̎ɳưɠǩȹưȷǐ̎ȼɣǦǧȏǊɱɛȽ)ǊɲȽƱȎȽ(ǊƱɁɛɣɳư

ɖǦɛǙɛȼȹưɡȗɗȹǦƱȎȽȫȬ̎ȖǌȹưɗɁɚǮɛȼȹưǧɀȏɗǙǬǦɖǬưǭǡɗɀɢ̎ȎȽ.



U U L A . C O M 2021 - 2020

ǴǁǶǡưǊưǯɢȭǭǍǊƱɁɛɢǍƱȭɗȂ̎ȖȹưǊƱɁɛɢɁƴɚǧɣǬɛȸȬȹưɡȗȶɛȸǠȼȹưȍǂ̎ǺȼȹưȹǧɣǬɛȸȬ
ɗȂ̎ȖȹưǧɀȏɗǙǬǦɖǬưǭǠȹư25°CƱȼ̈ȸȏ Ⱦ̎ƴKsp(AgCl) = 1.8 × 10-10

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ȔɚǭȋǁɢǷǭǌȹưɚȾƱǃɚǩȹưɡȗȶɛȸǠȼȹưȍǂǺȼȹư:

 ɡɁɛɣɳư ȷǿƱǠȹưQ 
ɛɉȷǿƱǡǀǭȃǊưǯɢȭǭǍǊƱɁɛɣɳưɖǦɛǙɛȼȹưɡȗȶɛȸǠȼȹư)ƯưɛǷȾƱȭǭɢȓȍǂ̎ǺȽ˩ɚƴ

ȍǂ̎ǺȽɚƴȤɛȗȍǂ̎ǺȽ( ȷ̎ȭȌɛȗǭȽɟȹƶ Ǵ̎ƴɠɚƱǶɣǦǧȏɇǍɱɛȽɡȗɗȒɢǾȹư

ǴǷǭǌȼȹư ɖǦƱȼȹư ǁɣǩǍ ɚƴ ɗǂɧưǩȹư ɖǦƱȼȹư ǁǷǭǍ ɡǌȹư ȔɚǭȊȹư ȍȧɛǍ ȿȬȼɣ ȕɢȭ˫ ɗǂ
ɗɁǬƱȦȼǃȷǿƱǡɗǃưǨɵưKspȍȽȷǿƱǠȹưɡɁɛɣɳưQ

Ksp =Q : ǁǷưǬ ȾɛȬǌɣ ɱ ˩ ȍǂǺȽ ȶɛȸǠȼȹư.

Ksp > Q : ǁɢǷǭǍ ǎǧǠɣ ˩ ȍǂǺȽ Ȥɛȗ ȶɛȸǠȼȹư.

Ksp < Q : ǀưǩȼȹư ȿȽ ɗɢȗƱȃƶ ɗɢȼȭ ɗǃưǨƶ ȍɢȆǌǶɣɚ ȍǂǺȽ ǭɢȓ ȶɛȸǠȼȹư.

ɗǃưǨƶǋɢȹɚǭǌȬȹƶǟɢǠǻȾƱǃɚǩȹư:

ǋɢȹɚǭǌȬȹƶ
ɖǦƱȽȷǿɛǍǬƱɢǌȹưɡɧƱǃǭɈȬȹưɡȗƱɈȹɛȸǠȽɚƴƱɉǬɛɈǾȽ.

ȍɢȆǌǶɁɗǃưǨƶɗɢȼȭɗɢȗƱȃƶȿȽǋɢȹɚǭǌȬȹƶǟɢǠǻȾƱǃɚǩȹưɡȗƯƱȼȹưȿȏȇȥɣǭ:

ȿɣɛȬǍǋɢȹɚǭǌȬȹƶȕɢȎȃ
ȿɣɛȬǍȾɛɣƴǁȭưǭǌȽ
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ɱɚƴ:ȿɣɛȬǍǋɢȹɚǭǌȬȹƶȕɢȎȃ:

ǟǿȺƴƵȆǥ:

ǴǧɢǶȭɚǬǧɢɉȺɛɢǶɢɀȒȼȹưǧɢǶȭɚǬǧɢɉɚǯɢɀǘɀȼȹưIIǧɢǌɣǭǂȭɚǧɣǧǠȹưIIǊƱɁɛǃǭȭɚ
ȺɛɢǶȹƱȬȹưǞɲȽƴɗǠɢǠǻȾƱǃɚǩȹưǀɚǩǍɚɗȗƱȃƷǃȁȼǡɠɛȧȷǐȽȁȼǡ

ȫɣǬɛȸȭɚǬǧɢɈȹưɚưȫɣǭǌɢɀȹư____

Ǵǯɰɢɀǘɀȼȹư ǧɢǶȭɚǬǧɢɉIIMn(OH)2 ǧɰɀȏ ǀɚǩɰɣ ɇɰɀȬȹɚ ƯƱɰȼȹư ɡɰȗ ȾƱǃɚǩɰȹư ǟɢǠɰǻ
ȍǂǺȼȹư ɇȹɛȸǠȽ ɟȹƶ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ɗȗƱȃƶ

 ǯɢɀǘɀȼȹư ǧɢǶȭɚǬǧɢɉ ȿɣƵǍɚ ȾƱǃɚǨII :Mn(OH)2(s) ֖ Mn2+
(aq) + 2OH-

(aq)

H3O+
(aq) + OH-

(aq) ֖ 2H2O(l)

 ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ȍȽ ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǧǠǌ̎ɣ ) ȁȼǠȹư ȿȽ (
 ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ ȾɛȬǌɣ)ƯƱȼȹư(

 ǯɢɀǘɀȼȹư ǧɢǶȭɚǬǧɢɈȹ ɡɁɛɣɳư ȷǿƱǠȹư ɗȼɢȧ ǟǂǾǍQ ȷǿƱǡ ǋǃƱǑ ȿȽ ȷȧƴ
 ɗǃưǨɵưKsp

 ǀɚǩɢȗ

Ǵ ȺɛɢǶȹƱȬȹư ǊƱɁɛǃǭȭ ǟȸȽ ǀɚǩɣCaCO3 ˩ ƯƱȼȹư ɡȗ ȾƱǃɚǩȹư ǟɢǠǻ ɗȗƱȃƶ ǧɀȏ ȁȼǡ
ɇɢȹƶ ȫɣǬɛȸȭɚǬǧɢɈȹư

 ȺɛɢǶȹƱȬȹư ǊƱɁɛǃǭȭ ȿɣƵǍɚ ȾƱǃɚǨ :CaCO3(s) ֖ Ca2+
(aq) + CO3

2-
(aq)

2H3O+
(aq) + CO3

2-
(aq) ֖ H2CO3(aq) + 2H2O(l)

 ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ȍȽ ǊƱɁɛǃǭȬȹư ȾɛɢɁƴ ǧǠǌɣ ) ȁȼǠȹư ȿȽ(

 ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ ȾɛȬǌɣ)ȫɢɁɛǃǭȬȹư ȁȼǡ (
ɡɁɛɣɳư ȷǿƱǠȹư ɗȼɢȧ ǟǂǾǌȗQ  ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ȿȽ ȷ̎ȧƴKsp ɇȹ
ǀɚǩɢȗ

ȷȸȏ:
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ƱɢɁƱǑ:ȿɣɛȬǍȾɛɣƴǁȭưǭǌȽ:

ǟǿȺƴƵȆǥ:

ǴȿȬȼɣȷɢȸȦǍǯɢȭǭǍǊƱɁɛɣɳưɗɣǯ̎ȸȖȹư)ǊƱɁɛɢǍƱȬȹư(ǊƱǂȭ̎ǭȼȸȹɗǠɢǠǻɚǩȹưȾƱǃ
ƱɈȇƱǂǍǬƱǃȍȽǊƱɦɣǯǙɗȹǦƱȎǌȽɚƴǊƱɁɛɣƴɞǭǥƴɗɁɛ̖ȬȽǊƱɁɛɣƴɗǂȭưǭǌȽ____

ǴǴƱɰǠɀȹư ǧɢɰǶȭɚǬǧɢɉ ǀɚǩɰɣII Cu(OH)2 ɗȗƱɰȃƶ ǧɰɀȏ ˩ ƯƱɰȼȹư ɡɰȗ ȾƱǃɚǩɰȹư ǟɢǠɰǻ
 ɇɢȹƶ ƱɢɁɛȽɳư ȶɛȸǠȽ.

Cu(OH)2(s) ֖ Cu2+
(aq) + 2OH-

(aq)

4 NH3(aq) + Cu2+
(aq) [Cu(NH3)4]2+

 ǴƱǠɀȹư ȾɛɢǍƱȭ ǧǠǌɣIIƱɢɁɛȽɳư ȍȽ
 ǁȭưǭǌȼȹư ɡɁɛȽɳư ǴƱǠɀȹư ȾɛɢǍƱȭ ȾɛȬǌɣ ) ǋǃƱǑ Ⱦɛɣƴ(

 ɡɁɛɣɳư ȷǿƱǠȹư ɗȼɢȧ ǟǂǾǍQ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ȿȽ ȷȧƴKsp

ǀɚǩɢȗ

Ǵ ɗȂȖȹư ǧɣǬɛȸȭ ǀɚǩɣAgCl ƱɢɁɛȽɳư ȶɛȸǠȽ ɗȗƱȃƶ ǧɀȏ ƯƱȼȹư ɡȗ ȾƱǃɚǩȹư ǟɢǠǻ
ɇɢȹƶ

AgCl(s) ֖ Ag+
(aq) + Cl-

(aq)

2 NH3(aq) + Ag+
(aq) " [Ag(NH3)2]+

ƱɢɁɛȽɳư ȍȽ ɗȂȖȹư ȾɛɢǍƱȭ ǧǠǌɣ
 ǁȭưǭǌȼȹư ɡɁɛȽɳư ɗȂȖȹư ȾɛɢǍƱȭ ȾɛȬǌɣ ) ǋǃƱǑ Ⱦɛɣƴ(

 ɡɁɛɣɳư ȷǿƱǠȹư ɗȼɢȧ ǟǂǾǍQ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ȿȽ ȷȧƴKsp

ǀɚǩɢȗ

ȷȸȏ:
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ǭɢǑƵǍȾɛɣɳưȪǭǌǺȼȹư:

ǟǿȺƴƵȆǥ:

ǴȾƱǃɚǨǧɣǬɛȸȭɗȂȖȹưɡȗƯƱȼȹưɡȦɀȹưǭǂȭƴȿȽɇɁƱǃɚǨɡȗȶɛȸǠȽǧɣǬɛȸȭ
ȺɛɣǦɛǾȹư.____

ǴǦɛɰǾȹư ǧɰɣǬɛȸȭ ɗȗƱɰȃƶ ǧɰɀȏ ȍǂɰǺȼȹư ɇɰȹɛȸǠȽ ɡɰȗ ɗȂȖȹư ǧɣǬɛȸȭ ǁɢǷǭǍ ǧɣǯɣ Ⱥɛɣ
 ȶɛȸǠȼȸȹ.

AgCl(s) ֖ Ag+
(aq) + Cl-

(aq)

NaCl(s) " Na+
(aq) + Cl-

(aq)

ȪǭǌǺȼȹư ǧɣǬɛȸȬȹư ȾɛɢɁƴ ǯɢȭǭǍ ǧɣǯɣ
 ɡɁɛɣɳư ȷǿƱǠȹư ɗȼɢȧ ǟǂǾǍQ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ȿȽ ǭǂȭƴKsp

ɡǶȬȎȹư ɆƱǘǍɱƱǃ ȺƱȊɀȹư ɇǘǌɣ ɚ ȾưǯǍɱư ȷǌǤɣ
 ǁɢǷǭǍ ǧɣǯɣAgCl

Ǵ˫ ɗȂȖȹư ǧɣǬɛȸȭ ȶɛȸǠȽ ɟȹƶ ɗȂȖȹư ǊưǭǌɢɁ ɗȗƱȃƶ ǧɀȏ ǎǧǠɣ ưǨƱȽ
AgCl(s) ֖ Ag+

(aq) + Cl-
(aq)

AgNO3(s) " Ag+
(aq) + NO3

-
(aq)

ȪǭǌǺȼȹư ɗȂȖȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ǧɣǯɣ
 ɡɁɛɣɳư ȷǿƱǠȹư ɗȼɢȧ ǟǂǾǍQ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ȿȽ ǭǂȭƴKsp

ɡǶȬȎȹư ɆƱǘǍɱƱǃ ȺƱȊɀȹư ɇǘǌɣ ɚ ȾưǯǍɱư ȷǌǤɣ
 ǁɢǷǭǍ ǧɣǯɣAgCl

ȷȸȏ:

Ǵ˫ ȕɢȎȂȹư ǋɢȹɚǭǌȬȹɵư ȶɛȸǠȽ ɟȸȏ ȪǭǌǺȼȹư Ⱦɛɣɳư ǭɢǑƵǍ ɛɉ ƱȽ
ȷɢȸȦǍȫȬȖǍǋɢȹɚǭǌȬȹɵưȕɢȎȂȹưǁǂǶǃɗȗƱȃƶǧǡƴɇǍƱɁɛɣƴɇȹɛȸǠȼȹȹưȍǂǺȼ.



U U L A . C O M 2021 - 2020

ȷɧƱǶȽȷǿƱǡɗǃưǨɵư
ǴɰǺȼȹư ȶɛɰȸǠȼȹư ɡɰȗ ǧɰɣǬɛȸȖȹư ǊƱɰɁɛɢɁƴɚ ȺɛɢɰǶȹƱȬȹư ǊƱɰɁɛɢǍƱȭ ǊưǯɰɢȭǭǍ ǁǶǡư ȍǂ̎

ɖǬưǭǠȹư ɗǙǬǦ ǧɀȏ ȺɛɢǶȹƱȬȹư ǧɣǬɛȸȗ25ºC Ksp(CaF2) = 3.9 × 10-11

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ̎ǂǺȼȹư ȶɛȸǠȼȹư ɡȗ ǧɢǌɣǭǂȬȹư ǊƱɁɛɢɁƴɚ ɗȂ̎Ȗȹư ǊƱɁɛɢǍƱȭ ǊưǯɢȭǭǍ ǁǶǡư ǧɢǌɣǭǂȭ ȍ
 ɖǬưǭǠȹư ɗǙǬǦ ǧɀȏ ɗȂ̎Ȗȹư25ºC Ⱦ̎ƴ Ʊȼ̈ȸȏKsp(Ag2S) = 8 × 10-51

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ǭǌǥưɗǃƱǙɵưɗǠɢǠǾȹư:

Ǵ ȿɢɰɰǿǬƱǤȹư ǧɢɰɰǶȭɚǬǧɢɈȹ ɗɰɰǃưǨɵư ȷɰɰǿƱǡ ǋɰɰǃƱǑ ɗɰɰȼɢȧ ȾƱɰɰȭ ưǨƶZn(OH)2ɠɚƱɰɰǶǍ
6 X 10-12  ȾɛȬɣ ȍǂǺȼȹư ƱɈȹɛȸǠȽ ɡȗ ɇɁƷȗ:

 ɠɚƱǶɣ ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǍ2.289 x 10-4 M
ǯɢȭǭǍȾɛɢǍƱȭȿɢǿǬƱǤȹưȕȎȃǯɢȭǭǍȾɛɢɁƴǶȭɚǬǧɢɈȹưǧɢ
ǯɢȭǭǍȾɛɢǍƱȭȿɢǿǬƱǤȹưɠɚƱǶɣǯɢȭǭǍȾɛɢɁƴȭɚǬǧɢɈȹưǧɢǶ

 ɠɚƱǶɣ ǧɢǶȭɚǬǧɢɈȹư ȾɛɢɁƴ ǯɢȭǭǍ1.44 x 10-4 M

ǴɗȗƱȃƶ ǧɀȏ ȺɛɣǬƱǂȹư ǊƱǌɣǭǂȬȹ ǁǷưǬ ȿɣɛȬǍ ȪƱɀɉ ȾƱȭ ưǨƶ ȍȧ̎ɛǍ0.5 LȶɛɰȸǠȽ ȿɰȽ
Ba(NO3)2 ɆǯɰɰɰɰɢȭǭǍ0.002 mol/L ɟɰɰɰɰȹƶ0.5 L ȶɛɰɰɰɰȸǠȽ ȿɰɰɰɰȽNa2SO4ɆǯɰɰɰɰɢȭǭǍ

0.008 mol/L ɇȼǘǡ ȶɛȸǠȽ ȿɣɛȬǌȹ1 L ȾƵǃ Ʊȼȸȏ ˩Ksp(BaSO4) = 1.1x10-10

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________
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Ǵ ɗȗƱɰȃƶ ǧɰɀȏ ȺɛɢɰǶȹƱȬȹư ǊƱɰɁɛǃǭȬȹ ǁɰǷưǬ ȿɣɛɰȬǍ ȪƱɰɀɉ ȾƱɰȭ ưǨƶ ȍȧ̎ɛǍ0.5 L  ȿɰȽ
 ȶɛɰȸǠȽCa(NO3)2 ɆǯɰɢȭǭǍ0.001 mol/L ɟɰȹƶ0.5 L ȶɛɰȸǠȽ ȿɰȽNa2CO3 ɆǯɰɢȭǭǍ

0.0008 mol/L ɇȼǘǡ ȶɛȸǠȽ ȿɣɛȬǌȹ1 L ȾƵǃ ƱȼȸȏKsp(CaCO3) = 4.5x10-9

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ȕɢȃƴ100 ml ȺɛɢǶȹƱȬȹư ǧɣǬɛȸȭ ȿȽCaCl2 ɆǯɢȭǭǍ0.02 mol/L ɟȹƶ100 ml ȿɰȽ
 ȺɛɣǦɛɰɰǾȹư ǊƱɰǌɣǭǂȭNa2SO4 ɆǯɰɰɢȭǭǍ4x10-4 mol/L˫ ǁɰɰǷưǬ ȿɣɛɰɰȬǍ ȪƱɰɰɀɉ ȷɰɰɉ ˩

Ksp = 2.4x10-5

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ǼƱɰǿǭȹư ǧɰɣǬɛȸȭ ǁɰǷưǬ ȿɣɛȬǍ ȪƱɀɉ ȾƱȭ ưǨƶ ȍȧɛǍPbCl2 ɗȗƱɰȃƶ ǧɰɀȏ0.025 mol

 ȿɰɰȽCaCl2 ɟɰɰȹƶ0.015 mol ȿɰɰȽPb(NO3)2 ɟɰɰȸȏ ȶɛɰɰǾǠȸȹ ƯƱɰɰȼȹư ȿɰɰȽ ɗɰɰɢȼȭ ȍɰɰȽ
  ɇȼǘǡ ȶɛȸǠȽ1 L ǏɢǡKsp(PbCl2) = 1.7x10-5

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________
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ǴǼƱǿǭȹư Ⱦɛɣƴ ǯɢȭǭǍ ȾƱȭ ưǨƶPb2+ ǼƱɰǿǭȹư ǧɰɣǦɛɣ ȿȽ ȍǂ̎ǺȽ ȶɛȸǠȽ ɡȗPbI2 ɛɰɉ
2x10-2ɗǃưǨɵư ȷǿƱǡ ǁǶǡư ˩

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ƱɀȖɰȃƴ ưǨƶ ǁɰǷưǬ ȾɛɰȬǌɣ ȷɉ100 ml ɗɰȂȖȹư ǊưǭɰǌɢɁ ȶɛɰȸǠȽ ȿɰȽAgNO3 ɆǯɰɢȭǭǍ
6x10-8 mol/L ɟȹƶ200 ml ɆǯɰɢȭǭǍ ȺɛɣǦɛɰǾȹư ǧɰɣǬɛȸȭ ȶɛȸǠȽ ȿȽ9x10-3 mol/L

 ǏɢǡKsp = 1.8x10-16

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ƱɀȖȃƴ ưǨƶ ǁǷưǬ ȾɛȬǌɣ ȷɉ250 ml ǼƱǿǭȹư ǊưǭǌɢɁ ȶɛȸǠȽ ȿȽPb(NO3)2 ɆǯɰɢȭǭǍ
1.6x10-3 mol/L ɟɰɰȹƶ750 ml ȺɛɣǦɛɰɰǾȹư ǊƱɰɰǌɣǭǂȭ ȶɛɰɰȸǠȽ ȿɰɰȽNa2SO4 ɆǯɰɰɢȭǭǍ
2.4x10-3 mol/L ǏɢǡKsp = 6.3x10-7

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________
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Ǵ ȺɛɢɰɰǶɢɀȒȼȹư ǧɢɰɰǶȭɚǬǧɢɉ ȶɛɰɰȸǠȽ ɡɰɰȗ ǧɢɰɰǶȭɚǬǧɢɈȹư ȾɛɰɰɢɁƴ ǯɰɰɢȭǭǍ ȾƱɰɰȭ ưǨƶ
Mg(OH)2ɠɚƱɰǶɣ ȍǂǺȼȹưM 1 x 10-4  ɗɰȼɢȧ ǁɰǶǡƱȗ ɗɰɀɢȎȽ ɖǬưǭɰǡ ɗɰǙǬǦ ǧɰɀȏ

 ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑKspȔɚǭȊȹư Ɇǩɉ ɡȗ ȺɛɢǶɢɀȒȼȹư ǧɢǶȭɚǬǧɢɈȹ

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ȺɛɢɰɰǶȹƱȬȹư ǊƱȖɰɰǷɛȗ ǯɰɰɢȭǭǍ ȾƱɰɰȭ ưǨƶCa3(PO4)2ɠɚƱɰɰǶɣ ȍǂɰɰǺȼȹư ƱɰɰɈȹɛȸǠȽ ɡɰɰȗ
10-7 M×7ɰȸȼȹư ưǩɰɈȹ Ⱦǯɰǌȼȹư ȍǂǺȼȹư ȶɛȸǠȼȹư ɡȗ ǊƱȖǷɛȖȹư Ⱦɛɣƴ ǯɢȭǭǍ ȾƷȗ ǟ
 ɠɚƱǶɣ

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ȺɛɢɰǶȹƱȬȹư ǧɰɣǬɛȸȖȹ ȍǂɰǺȽ ȶɛɰȸǠȽ ǯɢȭǭǍ ȾƱȭ ưǨƶCaF2 ɠɚƱɰǶɣ10-4 ×2.13  ȾƷɰȗ
ǧɣǬɛȸȖȹư ȾɛɢɁƴ ǯɢȭǭǍF- ɠɚƱǶɣ ȶɛȸǠȼȹư ɡȗ

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ǴǼƱɰɰɰǿǭȹư ǊƱɰɰɰɁɛǃǭȭ ǟɰɰɰȸȽ ɗɰɰɰɢɁƱǃɚǨ ǋɰɰɰɁƱȭ ưǨƶII PbCO3ɠɚƱɰɰɰǶǍ ȶɛɰɰɰȸǠȼȹư ɡɰɰɰȗ
1.8 x 10-7 MɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ȾƷȗKsp ǼƱǿǭȹư ǊƱɁɛǃǭȬȹII ɠɚƱǶǍ

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________
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ɗȸɦǷƴɟȸȏȷǿƱǡɗǃưǨɵư
ǁǌȭưǟȸȆǾȼȹưɡȼȸȎȹư:

ǴȶɛȸǠȼȹưɠǩȹưɠɛǌǠɣɟȸȏǭǂȭƴɗɢȼȭȿȽǀưǩȼȹưɡȗɗɢȼȭɗɀɢȎȽȿȽǁɣǩȼȹư
ǧɀȏɚɗǙǬǦɖǬưǭǡɖǦǧǠȽ)ȶɛȸǠȼȹưȍǂǺȼȹư(

ǴȶɛȸǠȼȹưɠǩȹưǵɢȹɇȹɖǬǧȦȹưɟȸȏɗǃưǨƶɗɢȼȭɗɢȗƱȃƶȿȽǀưǩȼȹưɇɢȗǧɀȏǬǦɗǙ
ɖǬưǭǡɗɀɢȎȽǏɢǠǃǁǷǭǌǍɠƴɗɢȼȭɗɢȗƱȃƶȿȽǀưǩȼȹưȾɛȬɣɚɡȗɗȹƱǡȾưǯǍư

ɡȬɢȽƱɀɣǦǏɢǡȶǧȎȽȾƱǃɚǩȹưɠɚƱǶɣȶǧȎȽǁɢǷǭǌȹư)ȶɛȸǠȼȹưȍǂǺȼȹư(

ǴȶɛȸǠȼȹưɠǩȹưɠɛǌǠɣɟȸȏɗɢȼȭȿȽɖǦƱȼȹưɗǃưǩȼȹưǭǂȭƴƱȼȽɡȗȶɛȸǠȼȹư
ȍǂǺȼȹưǧɀȏȔɚǭȊȹưƱɈǍưǨ)ȶɛȸǠȼȹưȤɛȗȍǂǺȼȹư(

ǴȶɛȸǠȼȹưɠǩȹưɠɛǌǠɣɟȸȏɗɢȼȭȿȽɖǦƱȼȹưɗǃưǩȼȹưȷȧƴƱȼȽɡȗȶɛȸǠȼȹư
ȍǂǺȼȹưǧɀȏȔɚǭȊȹưƱɈǍưǨ)ȶɛȸǠȼȹưǭɢȓȍǂǺȼȹư(

ǴȶɛȸǠȼȹưɠǩȹưɇȹɖǬǧȦȹưɟȸȏɗǃưǨƶǊƱɢȼȭɗɢȗƱȃƶȿȽǀưǩȼȹưǧɀȏƱɈǌȗƱȃƶɢȹƶɇ
ȿȽȾɚǦǁɢǷǭǍȾɛȬɣɚɇɢȗȶǧȎȽȾƱǃɚǩȹưǭǂȭƴȿȽȶǧȎȽǁɢǷǭǌȹư

)ȶɛȸǠȼȹưǭɢȓȍǂǺȼȹư(

ǴɗɢȼȭǀưǩȼȹưɗȽǮɲȹưǖƱǌɁɵȶɛȸǠȽȍǂǺȽȾǯǌȽɡȗɗɢȼȭɖǦǧǠȽȿȽǁɣǩȼȹư
ǧɀȏɗǙǬǦɖǬưǭǡɗɀɢȎȽ)ɗɢɁƱǃɚǩȹư(

ǴǯɢȭǭǍȶɛȸǠȼȹưȍǂǺȼȹưǧɀȏɗǙǬǦɖǬưǭǡɗɀɢȎȽ)ɗɢɁƱǃɚǩȹư(

ǴǞɲȽƴǀɚǩǍɗɢȼȭɖǭɢǂȭƱɈɀȽɡȗɗɢȼȭɗɀɢȎȽȿȽƯƱȼȹưȷǂȧȾƴȾɛȬǌɣǁǷưǬ
ǟȸȼȹư)ǞɲȽɳưɗȸǃƱȦȹưȾƱǃɚǩȸȹ(

ǴǞɲȽƴǀɚǩǍɗɢȼȭɗȸɢȸȧưǧǙƱɈɀȽɡȗɗɢȼȭɗɀɢȎȽȿȽƯƱȼȹư
)ǞɲȽɳưǭɢȓɗȸǃƱȦȹưȾƱǃɚǩȸȹ(

ǴǁȭǭȼȹɡɁɛɣưǟɢǠǻȾƱǃɚǩȹưɡȗƯƱȼȹưȾƷȗȷǿƱǡǀǭȃǯɢȭǭǍǊƱɁɛɣɳưɛȼȹƱǃǬɱ
ɡǌȹưɚǧǙưɛǌǍɡȗɗȹƱǡȾưǯǍưɡȗȶɛȸǠȽȍǂǺȽȷȭȌɛȗǭȽɟȹƶǴɱưɠǩȹưǐȼɣȷ

ǦǧȏǊɱɛȽǊɲȽƱȎȽǊƱɁɛɣɳưɖǦɛǙɛȼȹưɡȗɗȹǦƱȎȽȫȬȖǌȹưɗɁɚǮɛȼȹưǧɀȏɗǙǬǦ
ɖǬưǭǡɗɀɢȎȽ)ǋǃƱǑȷǿƱǡɗǃưǨɵư(

ǴȷǿƱǡǀǭȃǊưǯɢȭǭǍǊƱɁɛɣɳưɖǦɛǙɛȼȹưɡȗȶɛȸǠȼȹưȷȭȌɛȗǭȽɟȹƶǴƴɠɚƱǶɣ
ǦǧȏɇǍɱɛȽɡȗɗȒɢǾȹư)ȷǿƱǠȹưɡɁɛɣɳư(
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Ǵ ɡɁɛɣɱư ȷǿƱǠȹư ɗȼɢȧ ɇɢȗ ȾɛȬǍ ȶɛȸǠȽQ ɗɰȼɢȧ ɠɚƱǶǍ ɗǃưǩȼȹư ɗɢɁɛɣɱư ɖǦƱȼȸȹ
ƱɈȹ ɗǃưǨɱư ȷǿƱǡ ǋǃƱǑKsp )ȶɛȸǠȼȹưȍǂǺȼȹư(

Ǵ ɡɁɛɣɱư ȷǿƱǠȹư ɗȼɢȧ ɇɢȗ ȾɛȬǍ ȶɛȸǠȽQ ɗȼɢȧ ȿȽ ȷȧƴ ɗǃưǩȼȹư ɗɢɁɛɣɱư ɖǦƱȼȸȹ
ƱɈȹ ɗǃưǨɱư ȷǿƱǡ ǋǃƱǑKsp )ȶɛȸǠȼȹưǭɢȓȍǂǺȼȹư(

Ǵ ɡɁɛɣɱư ȷǿƱǠȹư ɗȼɢȧ ɇɢȗ ȾɛȬǍ ȶɛȸǠȽQ ɗȼɢȧ ȿȽ ǭǂȭƴ ɗǃưǩȼȹư ɗɢɁɛɣɱư ɖǦƱȼȸȹ
ƱɈȹ ɗǃưǨɱư ȷǿƱǡ ǋǃƱǑKsp  )ȶɛȸǠȼȹưȤɛȗȍǂǺȼȹư(

Ǵɰǡƴ ɗȗƱɰȃƶ ɗɰǘɢǌɁ ȕɢȎɰȃ ǋɰɢȹɚǭǌȬȹƶ ȫȬȖǍ ȷɢȸȦǍ ɇɀȏ Ǘǌɀɣ ɠǩȹư ǭɢǑƵǌȹư ɇɰǍƱɁɛɣƴ ǧ
Ⱦǯǌȼȹư ȍǂǺȼȹư ɇȹɛȸǠȼȹ )ǭɢǑƵǍȾɛɣɳưȪǭǌǺȼȹư(

Ǵ ɗȼɢȦȹ ǎǧǠɣ Ⱦƴ ȍȧɛǌǍ ưǨƱȽpH ȶɛȸǠȽ ɗȗƱȃƶ ǧɀȏNaNO3 ȶɛȸǠȽ ɟȹƶHNO3˫
 ȍȧɛǌȹư : ɗȼɢȧ ǭɢȒǌǍ ɱpH

HNO3 + H2O ֖ H3O+ + NO3
-

NaNO3
+Na +NO3

-

 Ʊɢȸȭ ȿɣƵǌɣ ɠɛȧ ȁȼǡ ȫɣǭǌɢɀȹư ȁȼǡ
ȾưǯǍư ǧǙɛɣ ɱ
ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ǭɢȒǌɣ ɱ
 ɗȼɢȧ ǭɢȒǌǍ ɱpH

Ǵ ɗȼɢȦȹ ǎǧǠɣ ưǨƱȽpH ȶɛȸǠȽ ɗȗƱȃƶ ǧɀȏNH4Cl ȶɛȸǠȽ ɟȹƶNH3˫
NH3 + H2O ֖ NH4

+ + OH-

NH4Cl NH4 + +Cl-

ȪǭǌǺȼȹư ȺɛɢɁɛȽɳư Ⱦɛɣƴ ǯɢȭǭǍ ǦưǦǯɣ
 ƱɢɁɛȽɳư ȿɣɛȬǍ ɛǠɁ ȾưǯǍɱư ȍȃɛȽ Ǟưǯɣ ˩ ɇɢȸǍƱǻɛȹ ǁǶǡ ) ǊɲȏƱȖǌȼȹư(

ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ȷȦɣ
 ɗȼɢȧ ȷȦǍpH

2H O

2H O
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ǭǶȗƱȽɡȸɣ:

ǴǦưǦǯǍɗȼɢȧpHǧɀȏɗȗƱȃƶǟȸȽǊƱǌɢǷƴȺɛɣǦɛǾȹưCH3COONaɟȹƶȶɛȸǠȽȁȼǡ
ȫɢǌɢǷɳưCH3COOH

ȶɛȸǠȼȹư ɡȗ ȺɛɣǦɛǾȹư ǊƱǌɢǷƴ ǟȸȽ ȿɣƵǌɣ
CH3COONa                Na+ +CH3COO-

CH3COOH + H2O֖ CH3COO- + H3O+

ȪǭǌǺȼȹư ǊƱǌɢǷɳư Ⱦɛɣƴ ǯɢȭǭǍ ǦưǦǯɣ
ȫɢǌɢɰɰɰǷɳư ȁɰɰɰȼǡ ȿɣɛɰɰɰȬǍ ɛɰɰɰǠɁ ȾưǯɰɰɰǍɱư ȍɰɰɰȃɛȽ Ǟưǯɰɰɰɣ ˩ ɇɢȸǍƱɰɰɰǻɛȹ ǁɰɰɰǶǡ

 ) ǊɲȏƱȖǌȼȹư(

ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ǯɢȭǭǍ ȷȦɣ
 ɗȼɢȧ ǧɣǯǍpH

2H O

ǟǿȺƴƵȆǥ:

ǴȷȦǍɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưpHȶɛȸǠȼȹȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưǧɀȏɗȗƱȃƶǟȸȽ
ǧɣǬɛȸȭȺɛɣǦɛǾȹưǁȸǾȹưɇɢȹƶ____

ǴɡȗȶɛȸǠȼȹưȍǂǺȼȹưǧǙɛɣȾưǯǍưɡȬɢȽƱɀɣǦȿɢǃƯǯǘȹưǁɧưǩȹưƯǯǘȹưɚǷǭǌȼȹưǁ˩
ǏɢǡȾɛȬɣȶǧȎȽȾƱǃɚǩȹưɠɚƱǶɣȶǧȎȽǁɢǷǭǌȹư____

ǴɗɢɁƱǃɚǨǁȭǭȼȹưɡɁɛɣɳưɡȗƯƱȼȹưǬưǧȦȽǋǃƱǑǧɀȏɗǙǬǦɖǬưǭǡɗɀɢȎȽ____

ǴɗȼɢȧǋǃƱǑȷǿƱǡɗǃưǨɵưKspǁȭǭȼȸȹɡɁɛɣɳưǟɢǠǻȾƱǃɚǩȹưɡȗƯƱȼȹưǦưǦǯǍǧɀȏ
ɗȗƱȃƶȶɛȸǠȽǭǥƸɠɛǌǠɣɟȸȏȾɛɣƴȪǭǌǺȽȶɛȸǠȼȸȹȍǂǺȼȹư____

ǴưǨƶȾƱȭȷǿƱǠȹưɡɁɛɣɳưQɠɚƱǶǍKspȾɛȬɣȶɛȸǠȼȹưȍǂǺȽȾǯǌȽɚȿȹɚȾɛȬǌɣ
ǁǷưǬ____

ǴǞɲȽƴǊưǧɢǌɣǭǂȬȹưɗǠɢǠǺȹưȾƱǃɚǩȹưɡȗƯƱȼȹưȷǐȽZnSǀɚǩǍǧɀȏɗȗƱȃƶȁȼǡ
ȫɣǬɛȸȭɚǬǧɢɈȹưƱɈȹɛȸǠȼȹȍǂǺȼȹưȾɛȬǌȹǋɢȹɚǭǌȬȹƶȕɢȎȃɛɉǧɢǌɣǭǂȭ

ȿɢǙɚǬǧɢɈȹưH2S____

ǴȿȬȼɣɗǃưǨƶǧɢǶȭɚǬǧɢɉǴƱǠɀȹưCu(OH)2 IIȿȽɇȹɛȸǠȽȍǂǺȼȹưɗȗƱȃƷǃȁȼǡ
ȫɣǭǌɢɀȹưɚƴȶɛȸǠȽƱɢɁɛȽɳưɇɢȹƶ____

ǴȿȬȼɣǁɢǷǭǍǧɣǬɛȸȭɗȂȖȹưAgClȿȽȶɛȸǠȽȍǂǺȼȹưȾǯǌȼȹưɗȗƱȃƷǃȁȼǡ
ȫɣǬɛȸȭɚǬǧɢɈȹưHClɚƴǊưǭǌɢɁɗȂȖȹưAgNO3____
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Ǵ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ǋɁƱȭ ưǨƶKsp ȿɢɰǿǬƱǤȹư ǧɰɢǌɣǭǂȭ ȿɰȽ ȷ̊ȬȹZnS ǧɰɢǌɣǭǂȭ ɚ
 ȺɛɢȽǦƱȬȹưCdSɡɰɉ10-28×1  ˩10-24 ×1 ȾɛɰȬǍ ɠǩɰȹư ǟɰȸȼȹư ȾƷɰȗ ǁɰɢǍǭǌȹư ɟɰȸȏ

  ȺɛɢȽǦƱȬȹư ǧɢǌɣǭǂȭ ɛɉ ǭǂȭƴ ɇǌɢɁƱǃɚǨ____

Ǵ ɗȂȖȹư ǊưǭǌɁ ȶɛȸǠȽ ɗȗƱȃƶ ǧɀȏAgNO3 ɠɚƱɰǶǌȽ ǯɰɢȭǭǍ ɟȸȏ ɠɛǌǠɣ ȶɛȸǠȽ ɟȹư
 ǧɣǬɛȸȬȹư ɡɁɛɢɁƴ ȿȽ-Cl ǧɢȽɚǭǂȹưɚ�Br Ⱦƴ ǋȼȸȏ ưǨƷȗKspɠɚƱɰǶɣ ɗɰȂȖȹư ǧɰɣǬɛȸȬȹ

10-10×1.8 ɚKsp ɠɚƱɰǶɣ ɗɰȂȖȹư ǧɰɢȽɚǭǂȹ10-13 ×5.3  ɗɰȂȖȹư ǧɰɢȽɚǭǃ ǁɰǷǭǌɣ
 ɱ̈ɚƴ____

ǴǨ ȿȽ ȷȧƴ ȾɛȬɣ ɗȂȖȹư ǊưǭǌɢɁ ɟȸȏ ɠɛǌǠɣ ȶɛȸǠȽ ɡȗ ɗȂȖȹư ǧɣǬɛȸȭ ȾƱǃɚǨ ɇɰɁƱǃɚ
 ɡȦɀȹư ƯƱȼȹư ɡȗ____

Ǵ ȿɢǌǃɛǂɁƴ ǀ ˩ ƴ ɗǃɛǂɁɳư ɡȗ ǧǙɛɣƴɢɰǶȹƱȬȹư ǊƱɰɁɛǃǭȭ ȿɰȽ ȾǯɰǌȽ ȍǂǺȽ ȶɛȸǠȽ ˩ Ⱥɛ
 ɗǃɛǂɁɳư ɡȗ ǧǙɛɣɚǀɟȹƶ ȕɢȃƴ ưǨƷȗ ˩ ɗȂȖȹư ǧɣǬɛȸȭ ȿȽ ȾǯǌȽ ȍǂǺȽ ȶɛȸǠȽ ɲȭ

ɛǂɁɳư ɡȗ ǁǷưǬ ȾɛȬǍ ɟȹƶ ɠǦɝɣ ȫȹǨ ȾƷȗ ˩ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ȿɢȹɛȸǠȼȹư ɗɰǃƴ
 ɗǃɛǂɁɳư ɡȗ ǦɛǙɛȼȹư ǁǷưǭȸȹ ȾƱǃɚǨ ǎǧǠɣ Ʊȼɀɢǃ ˩ǀ____

ȷȼȭƴ:

ǴɡȗȶɛȸǠȽǧɢǌɣǭǂȭɗȂȖȹưAg2SȍǂǺȼȹưȾɛȬɣǯɢȭǭǍǊƱɁɛɢǍƱȭɗȂȖȹưAg+ɡȗ
ȶɛȸǠȼȹư____________ɗɢɁƱǃɚǨǧɢǌɣǭǂȭɗȂȖȹưǬɱɛȼȹƱǃM

ǴǋǃƱǑȷǿƱǡɗǃưǨɵưǧɢǶȭɚǬǧɢɈȹȺɛɢǶɢɀȒȼȹưMg(OH)2____________

Ǵ ȿɰɰȽ ȾɛɰɰȬȼȹư ȶɛɰɰȸǠȼȹư ɡɰɰȗ ȪǭǌɰɰǺȼȹư ȾɛɰɰɣɳưHCOOH ǟɰɰȸȼȹư ɚHCOONa ɛɰɰɉ
____________ɛɰɰɰɰɉ ƱɰɰɰɰȽ ǟɰɰɰɰȸȼȹ ɗɰɰɰɰǃưǨɵư ȷɰɰɰɰǿƱǡ ǋɰɰɰɰǃƱǑ ǭɰɰɰɰɢǂȎǍ ȾƱɰɰɰɰȭ ưǨƶ
Ksp = [ A ]3 × [ B ]2  ɡɉ ǟȸȼȸȹ ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư ȾƷȗ____________

ǴưǨƶȾƱȭǭɢǂȎǍǋǃƱǑȷǿƱǡɗǃưǨɵưǟȸȼȹǊƱȖǷɛȗȺɛɢǶȹƱȬȹưɛɉ
Ksp = [Ca2+]3[PO4

3-]2ȾƷȗɗȒɢǾȹưɗɢɧƱɢȼɢȬȹưɆǩɈȹǟȸȼȹưɡɉ
____________

Ǵ ɡɁɛɰɣɳư ȷɰǿƱǠȹư ȾɛɰȬɣ ȍǂɰǺȼȹư ǭɢȓ ȶɛȸǠȼȹư ɡȗQ ǀưǩɰȼȸȹ____________
ɇȹ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ

ǴǧɀȏɗȗƱȃƶȶɛȸǠȽǧɣǦɛɣȺɛɣǦɛǾȹưNaIɟȹƶȶɛȸǠȽǧɣǦɛɣɗȂȖȹưAgIȍǂǺȼȹư
ǟǂǾɣȷǿƱǠȹưɡɁɛɣɳưǧɣǦɛɢȹɗȂȖȹư____________ǋǃƱǑȷǿƱǡɗǃưǨɵưKspɇȹ

ǴǧɀȏɗȗƱȃƶȶɛȸǠȽƱɢɁɛȽɳưɟȹƶǧɣǬɛȸȭɗȂȖȹưǟǂǾɣȷǿƱǠȹưɡɁɛɣɳưɛȸȬȹǧɣǬ
ɗȂȖȹư[ Cl- ] [ Ag+ ]____________ȿȽǋǃƱǑȷǿƱǡɗǃưǨɵưKsp
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ǴɗȗƱȃƶȷɢȸȧȿȽȶɛȸǠȽȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưHClɟȹƶȶɛȸǠȽȍǂǺȽȾǯǌȽȿȽ
ǧɢǶȭɚǬǧɢɉȺɛɢǶȹƱȬȹưCa(OH)2ɠǦɝɣ____________ǧɢǶȭɚǬǧɢɉ

ȺɛɢǶȹƱȬȹư

Ǵ ȿɢǙɚǬǧɢɈȹư ǧɣǬɛȸȭ ǮƱȓ ǬưǭȽƶ ǧɀȏHCl ǧɣǧǠȹư ǧɢǌɣǭǂȭ ȿȽ ȾǯǌȽ ȍǂǺȽ ȶɛȸǠȽ ɡȗ
FeS IIɟȹƶ ɠǦɝɣ ȫȹǨ ȾƷȗ ˩____________ ǧɣǧǠȹư ǧɢǌɣǭǂȭ ɗɢȼȭIIɗǂǷǭǌȼȹư

ǴɗɰɰȂȖȹư ǧɰɰɣǬɛȸȭ ǀɚǩɰɣAgCl ƱɰɰɢɁɛȽɳư ȶɛɰɰȸǠȽ ɗȗƱɰɰȃƶ ǧɰɰɀȏ ȍǂɰǺȼȹư ɇɰɰȹɛȸǠȽ ȿɰɰȽ
NH3(aq) ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư ɇȹ ɠǩȹư ǁȭưǭǌȼȹư Ⱦɛɣɳư ȾɛȬǌȹ____________

ǴȍɢȼǙȷɢȹƱǠȼȹưɗɢȹƱǌȹưȷȼȎǍɟȸȏǁɢǷǭǍǧɢǶȭɚǬǧɢɉȺɛɢǶȹƱȬȹưȿȽȸǠȽɇȹɛ
ȍǂǺȼȹưưǧȏưǧǡưɚƱɈɀȽɛɉ:

ǭǌǥưɗǃƱǙɵư:

KOH Ca(NO3)2 NaOHHCl

Ǵ ȺɛɣǦɛǾȹư ǊưɛɁƱǐɢȽ ǟȸȽ ɗȗƱȃƶHCOONa ȫɰɣɛɁƱǐɢȼȹư ȁȼǡ ȶɛȸǠȽ ɟȹƶHCOOH
 ɟȹƶ ɠǦɝɣ:

ɖǦƱɣǮɗȼɢȧpHȶɛȸǠȼȸȹ
ȁȖǥɗȼɢȧpHȶɛȸǠȼȸȹ

 ǯɢȭǭǍ ɖǦƱɣǮH3O+

 ɗȼɢȧ ȁȖǥKaȁȼǠȸȹ

ǴǺȼȹư ȷɢȹƱǠȼȹư ȿȽ ȷȭ ɟȹƶ Ʊ̈ɢǘɣǬǧǍ ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ ȶɛȸǠȽ ɗȗƱȃƶ ǧɀȏ ɗȎǂ
 ɗɢȹƱǌȹư:Ca(OH)2 , Fe(OH)2 , Mg(OH)2 , Zn(OH)2 ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ Ⱦƴ ǋȼȸȏ ưǨƷȗ

ƱɈɀȽ ȷȬȹ4.5 x 10-17 , 5 x 10-7 , 2 x 10-15 , 6 x 10-12  ɖǦƱɰȼȹư ȾƷɰȗ ǁɰɢǍǭǌȹư ɟȸȏ
 ɡɉ ɱɚƴ ǁǷǭǌǍ ɡǌȹư:

Mg(OH)2 Fe(OH)2 Ca(OH)2Zn(OH)2

ǴɗɰɰɰɰɰɰɰǃưǨɵư ȷɰɰɰɰɰɰɰǿƱǡ ǋɰɰɰɰɰɰɰǃƱǑ ɗɰɰɰɰɰɰɰȼɢȧ Ⱦƴ ǋɰɰɰɰɰɰɰȼȸȏ ưǨƶKsp ȿɰɰɰɰɰɰɰȽ ȷ̊ɰɰɰɰɰɰɰȬȹ:
Ca(OH)2 , Fe(OH)2 , Mg(OH)2 , Zn(OH)2ǁɰɰɰɰɰɢǍǭǌȹư ɟɰɰɰɰɰȸȏ ɡɰɰɰɰɰɉ

4.5 x 10-17 , 5 x 10-7 , 2 x 10-15 , 6 x 10-12 ɇɰǃ ɠǩɰȹư ȍǂɰǺȼȹư ȶɛɰȸǠȼȹư ȾɛɰȬɢȗ
 ȶɛȸǠȽ ɛɉ ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɢɁƴ ȿȽ ǯɢȭǭǍ ǭǂȭƴ:

Mg(OH)2 Ca(OH)2 Zn(OH)2Fe(OH)2
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ǴƱɰǌɣǭǂȭ ȿɰȽ ȾǯɰǌȽ ȍǂɰǺȽ ȶɛȸǠȽ ɟȹƶ ȫɢǌɣǭǂȬȹư ȁȼǡ ȶɛȸǠȽ ȿȽ ȷɢȸȧ ɗȗƱȃƶ Ǌ
 ɟȸȏ ȷȼȎɣ ȺɛɢǶȹƱȬȹư :

ȷɢȸȦǍɗȼɢȧǋǃƱǑȷǿƱǡɗǃưǨɵưǊƱǌɣǭǂȬȹɛɢǶȹƱȬȹưȺ
ɖǦƱɣǮɗɢȼȭɖǦƱȼȹưɗǃưǩȼȹưȿȽǊƱǌɣǭǂȭȺɛɢǶȹƱȬȹư

ȺɛɢǶȹƱȬȹư ǊƱǌɣǭǂȬȹ ɗǃưǨɵư ȷǿƱǡ ǋǃƱǑ ɗȼɢȧ ɖǦƱɣǮ
ȺɛɢǶȹƱȬȹư ǊƱǌɣǭǂȭ ȿȽ ɗǃưǩȼȹư ɖǦƱȼȹư ɗɢȼȭ ȷɢȸȦǍ

ȷȼȭƴȶɚǧǘȹưɡȹƱǌȹư:

ɗȗƱȂȼȹư ɖǦƱȼȹư

ȿȽ ȾǯǌȽ ȍǂǺȽ ȶɛȸǠȽ

 ǧɣǬɛȸȭ
 ɗȂȖȹưAgCl

 ǧɢǶȭɚǬǧɢɉ
 ǴƱǠɀȹưII 

Cu(OH)2

 ǊƱɁɛǃǭȭ
 ȺɛɢǶȹƱȬȹư

CaCO3

1

 ȁȼǡ ɗȗƱȃƶ
ȫɣǬɛȸȭɚǬǧɢɈȹư

) ǀɚǩɣ- ǁǷǭǌɣ(

ǁǷǭǌɣǀɚǩɣǀɚǩɣ

2

ǿƱǠȹư ɗȼɢȧ ȿɢǃ ɗȧɲȎȹưȷ
 ȷǿƱǡ ǋǃƱǑɚ ɡɁɛɣɳư
ɗȗƱȃɵư ǧȎǃ ɗǃưǨɵư

Q > KspQ < KspQ < Ksp

ȷȼȭƴȶɚǧǘȹưɡȹƱǌȹư:ǭǌǥưȿȽɗȏɛȼǘȼȹưǀƱȽǁǷƱɀɣɗȏɛȼǘȼȹưƴȍȃɚȻȧǭȹư
ǁǷƱɀȼȹư:

Ȼȧǭȹưƴ ɗȏɛȼǘȼȹưǀ ɗȏɛȼǘȼȹư

 ɇȹɛȸǠȽ ɡȗ ɇǌɢɁƱǃɚǨ ȾƱǃɚǩȹư ǟɢǠǻ ǁȭǭȽ
ȾɛɢɁɳư ǯɢȭǭǍ ǏȸǑ ɠɚƱǶǍ ȍǂǺȼȹư1PbCl2

 ȶɛȸǠȽ ɡȗ ǀɚǩɣ ȾƱǃɚǩȹư ǟɢǠǻ ɡɁɛɣƴ ǁȭǭȽ
ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ɡȗ ǀɚǩɣ ɱɚ ƱɢɁɛȽɳư2Cu(OH)2

 ȁȼǡ ȿȽ ȷȭ ɡȗ ǀɚǩɣ ȾƱǃɚǩȹư ǟɢǠǻ ǁȭǭȽ
ƱɢɁɛȽɳư ȶɛȸǠȽɚ ȫɣǬɛȸȭɚǬǧɢɈȹư3Al(OH)3

 ȶɛȸǠȼȹư ǯɢȭǭǍ ȾƱǃɚǩȹư ǟɢǠǻ ǁȭǭȽ)ɢɁƱǃɚǩȹưɗ  (
ȾɛɢɁɳư ǯɢȭǭǍ ȕǾɁ ɠɚƱǶǍ4AgCl
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ȷȼȭƴȶɚǧǘȹưɡȹƱǌȹư:ǭǌǥưȿȽɗȏɛȼǘȼȹưǀƱȽǁǷƱɀɣɗȏɛȼǘȼȹưƴȍȃɚȻȧǭȹư
ǁǷƱɀȼȹư:

Ȼȧǭȹưƴ ɗȏɛȼǘȼȹưǀ ɗȏɛȼǘȼȹư
ȾɛɢǍƱȬȹư ǯɢȭǭǍ ɇɢȗ ȾɛȬɣ ɠǩȹư ǟȸȼȹư ȶɛȸǠȽ

ȾɛɢɁɳư ǯɢȭǭǍ ȿȽ ǭǂȭƴ1PbCl2

ȾɛɢǍƱȬȹư ǯɢȭǭǍ ɇɢȗ ȾɛȬɣ ɠǩȹư ǟȸȼȹư ȶɛȸǠȽ
ȾɛɢɁɳư ǯɢȭǭǍ ȿȽ ǭǂȭƴ2CH3COOK

3KCN

ȷȼȭƴȶɚǧǘȹưɡȹƱǌȹư:

ɗǃǭǘǌȹư
 ɗȼɢȧpHȶɛȸǠȼȸȹ

ȔƱȂȼȹưɇɢȹƶ
) ǦưǦǯǍ� ȷȦǍ-ǭɢȒǌǍ ɱ(

 ȶɛȸǠȼȸȹ ȿɣƵǌȹư ɗǙǬǦ
ȔƱȂȼȹưɇɢȹƶ

) ǦưǦǯǍ� ȷȦǍ-ɢȒǌǍ ɱǭ(

ȺɛɣǦɛǾȹư ǧɣǬɛȸȭ ɗȗƱȃƶ
 ȁȼǡ ȶɛȸǠȽ ɟȹƶ ǁȸǾȹư

ȫɣǬɛȸȭɚǬǧɢɈȹư

ȺɛɢɁɛȽɳư ǧɣǬɛȸȭ ɗȗƱȃƶ
ɢɁɛȽɳư ȶɛȸǠȽ ɟȹƶ ǁȸǾȹưƱ

ɛɣǦɛǾȹư ǊƱǌɢǷƴ ɗȗƱȃƶ Ⱥ
 ȁȼǡ ȶɛȸǠȽ ɟȹƶ ǁȸǾȹư

ȫɢǌɢǷɳư
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ǞɲȽɱưɚɖǬƱɢȎȽȀƱȼǡɱưǧȏưɛȦȹưɚ
ȷɢȹƱǠȼȹưɗȼȊɀȼȹư

ǧɀȏɗȗƱȃƶȁȼǡȶɛȸǠȼȹƱȽ˩ȷȦǍɗȼɢȧpH
ǧɀȏɗȗƱȃƶɖǧȏƱȧȶɛȸǠȼȹƱȽ˩ǦưǦǯǍɗȼɢȧpH

ȻȊɀȼȹư ȶɛȸǠȼȹư
 ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ɗȼɢȧ ɡȗ ɥǙƱȖȼȹư ǭɢȒǌȹư ȺɚƱȦɣ ɠǩȹư ȶɛȸǠȼȹư ɛɉpH ȅǷɛȸȹ

 ȁȼǡ ȿȽ ɗȸɢȸȧ ǊƱɢȼȭ ɗȗƱȃƶ ǧɀȏ ) ǊƱɁɛɢǍƱȭH3O+ ( ɖǧȏƱȧ ɚƴ ) ǊƱɁɛɢɁƴOH- ( ɇɢȹƶ.

 ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ǭɢȒǌɣpH ǊƱɢȼȬǃ ɖǧȏƱȧ ɚƴ ȁȼǡ ɗȗƱȃƶ ǧɀȏ ȕɢȖȇ ȷȬǺǃ
 ɇɢȹƶ ɗȸɢȸȧ.

 ƱȼȊɀȽ ɱɛȸǠȽ ǭȆȦȼȹư ƯƱȼȹư ȷȬǺɣ ɱ

ȷɢȹƱǠȼȹưɗȼȊɀȼȹưɗɢȂȼǠȹư:

 ȥɣǭȇ ȿȏ ɡȂȼǡ ȻȊɀȽ ȶɛȸǠȽ ǭɢȂǠǍ ȿȬȼɣ:

 ȕɢȎȃ ȁȼǡ ȶɛȸǠȽ ȅȸǥ + ɇǠȸȽ ȶɛȸǠȽ ) ɡȽɛɢǷƱǍɛǂȹư ɚư ɡȽɛɣǦɛǾȹư(

 ȶƱǐȽ:

CH3COOH + CH3COONa

CH3COOH + CH3COOK

HF + KF

HF + NaF

 ǊɱɛȽ Ǧǧȏ ȾɛȬɣ Ⱦƴ Ȅǭǻ ˩ ɗɣɛȧ ɖǧȏƱȧ ɚ ȕɢȎȃ ȁȼǡ ȿȽ ȶɛȸǠȽ ȅȸǥ
 ǭǂȭƴ ȕɢȎȂȹư ȁȼǠȹư.

 ȶƱǐȽ:

0.4 mol ȫɢǌɢǷɳư ȁȼǡ ȿȽCH3COOH +0.2 molǧɢǶȭɚǬǧɢɉ ȿȽ
 ȺɛɣǦɛǾȹưNaOH

0.4 mol ȫɢǌɢǷɳư ȁȼǡ ȿȽCH3COOH +0.2 mol ǧɢǶȭɚǬǧɢɉ ȿȽ
 ȺɛɢǷƱǍɛǂȹưKOH
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ȷɢȹƱǠȼȹưɗȼȊɀȼȹưɗɣǧȏƱȦȹư:

 ȥɣǭȇ ȿȏ ɠǧȏƱȧ ȻȊɀȽ ȶɛȸǠȽ ɟȸȏ ȶɛǾǠȹư ȿȬȼɣ:

 ɗȖɢȎȃ ɖǧȏƱȧ ȶɛȸǠȽ ȅȸǥ + ƱɈǠȸȽ ȶɛȸǠȽ )ɚư ǧɣǬɛȸȬȹư ɟȸȏ ɠɛǌǠɣ
 Ǌưǭǌɢɀȹư(

 ȶƱǐȽ:
NH3 + NH4Cl

NH3 + NH4NO3

 ǊɱɛȽ Ǧǧȏ ȾɛȬɣ Ⱦƴ Ȅǭǻ ˩ ɠɛȧ ȁȼǡ ɚ ɗȖɢȎȃ ɖǧȏƱȧ ȿȽ ȶɛȸǠȽ ȅȸǥ
 ǭǂȭư ɗȖɢȎȂȹư ɖǧȏƱȦȹư.

 ȶƱǐȽ:

0.6 mol ƱɢɁɛȽɳư ȿȽNH3 +0.3 mol  ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ȿȽHCl

ȻȊɀȼȹư ȶɛȸǠȼȹư ȻǷư
 ȁȼǠȹư ǖɚǮ

ɗȦȗưǭȼȹư ɖǧȏƱȦȹưɚ
 ȶɛȸǠȼȹư ȌɛɁ

ȻȊɀȼȹư
 ɗȼɢȧ

pH

 ȫɢǌǷɳư ȁȼǡ /ǊƱǌɢǷɳư ȾɛɣƴCH3COOH/CH3COO-ɡȂȼǡ4.76

ȿɢǙɚǬǧɢɈȹư ɡɧƱɀǑ ǊƱȖǷɛȖȹư Ⱦɛɣƴ /
ɡɀɢǙɚǬǧɢɈȹư ǊƱȖǷɛȖȹư Ⱦɛɣƴ

H2PO4
-/HPO4

2-ɠǧȏƱȧ7.2

 ȫɢɁɛǃǭȬȹư ȁȼǡ /ƱɁɛǃǭȬɢǂȹư ȾɛɣƴǊH2CO3/HCO3
-ɡȂȼǡ6.46

 ȺɛɢɁɛȽɳư Ⱦɛɣƴ /ƱɢɁɛȽɳưNH4
+/NH3ɠǧȏƱȧ9.25
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ɗɢȹƸȷȼȏȷɢȹƱǠȼȹưɗȼȊɀȼȹư:

 ɗɢȂȼǠȹư ɗȼȊɀȼȹư ȷɢȹƱǠȼȹư:

 ȫɢǌǷɳư ȁȼǡ + ȺɛɣǦɛǾȹư ǊƱǌɢǷƴ:

 ȪǭǌǺȼȹư Ⱦɛɣɳư :ǊƱǌɢǷɳư
 ȪǭǌǺȼȹư Ⱦɛɣɴȹ ɡǷƱǷɳư ǬǧǾȼȹư :ȺɛɣǦɛǾȹư ǊƱǌɢǷƴ ǟȸȽ

 ƱȼɈɀȽ ȷȭ ȿɣƵǌɣ ȶɛȸǠȼȹư ɡȗ:

CH3COONa CH3COO- + Na+

CH3COOH + H2O֖ CH3COO- + H3O+

ǴȕɢȭȺɚƱȦɣưǩɉȶɛȸǠȼȹưǭɢȒǌȹưɡȗǴɳưɡɀɢǙɚǬǧɢɈȹưǧɀȏɗȗƱȃƶȷɢȸȧȿȽ
ȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưɇɢȹƶ˫

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ȿɣƵǌɣ :HCl + H2O  H3O+ + Cl-

ȺɛɢɁɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ǦưǦǯɣ
Ƿɳư ȁȼǡ ȾɛȬǌȹ ǊƱǌɢǷɳư ȾɛɢɁƴ ȍȽ ȺɛɢɁɚǬǧɢɈȹư Ⱦɛɣƴ ȿȽ ɗɢȼȭ ǧǠǌǍ ȫɢǌ

 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

CH3COO- + H3O+ ֖ CH3COOH + H2O

ȺɛɢɁɚǬǧɢɈȹư ȿȽ ɗȗƱȂȼȹư ɗɢȼȬȹư ǭɢǑƵǍ ȶɚǯɣ
 ȷȊǍpHɗǌǃƱǑ

ǴȕɢȭȺɚƱȦɣưǩɉȶɛȸǠȼȹưǭɢȒǌȹưɡȗǴɳưɡɀɢǙɚǬǧɢɈȹưǧɀȏɗȗƱȃƶȷɢȸȧȿȽ
ǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹưɇɢȹƶ˫

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ɖǧȏƱȦȹư ȿɣƵǌǍ :NaOH                 Na+ + OH-

ȹư ȾɛȬǌȹ ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɣƴ ȍȽ ɖǧȏƱȦȹư ȿȽ ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ǧǠǌǍ ƯƱȼ
 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

OH- + H3O+ ֖ 2H2O

ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ǭɢǑƵǍ ȶɚǯɣ
ɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ɡȗ ǽȦɀȹư ȁɣɛȎǌȹ ȫɢǌǷɳư ȁȼǡ ȿȽ ƯǯǙ ȿɣƵǌɣ Ⱥ

 ) ɇɢȸǍƱǻɛȹ ǁǶǡ(

CH3COOH + H2O֖ CH3COO- + H3O+

 ȷȊǍpHɗǌǃƱǑ

2H O
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 ɗɣǧȏƱȦȹư ɗȼȊɀȼȹư ȷɢȹƱǠȼȹư:

 ƱɢɁɛȽɳư ȶɛȸǠȽ + ȺɛɢɁɛȽɳư ǧɣǬɛȸȭ:

 ȪǭǌǺȼȹư Ⱦɛɣɳư :ȺɛɢɁɛȽɳư
 ȪǭǌǺȼȹư Ⱦɛɣɴȹ ɡǷƱǷɳư ǬǧǾȼȹư :ȺɛɢɁɛȽɳư ǧɣǬɛȸȭ ǟȸȽ

 ƱȼɈɀȽ ȷȭ ȿɣƵǌɣ ȶɛȸǠȼȹư ɡȗ:

NH4Cl Cl- + NH4
+

NH3 + H2O֖ OH- + NH4
+

ǴȕɢȭȺɚƱȦɣưǩɉȶɛȸǠȼȹưǭɢȒǌȹưɡȗǴɳưɡɀɢǙɚǬǧɢɈȹưǧɀȏɗȗƱȃƶȷɢȸȧȿȽ
ȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưɇɢȹƶ˫

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ȿɣƵǌɣ :HCl + H2O  H3O+ + Cl-

ȺɛɢɁɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ǦưǦǯɣ
ȼȹư ȾɛȬǌȹ ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ȍȽ ȁȼǠȹư ȿȽ ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɣƴ ǧǠǌǍ ƯƱ

 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

OH- + H3O+ ֖ 2H2O

ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɣƴ ǭɢǑƵǍ ȶɚǯɣ
 ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ɡȗ ǽȦɀȹư ȁɣɛȎǌȹ ƱɢɁɛȽɳư ȿȽ ƯǯǙ ȿɣƵǌɣ ) ǁǶǡ

 ɇɢȸǍƱǻɛȹ(

NH3 + H2O֖ OH- + NH4
+

 ȷȊǌȗpHɗǌǃƱǑ

ǴȕɢȭȺɚƱȦɣưǩɉȶɛȸǠȼȹưǭɢȒǌȹưɡȗǴɳưɡɀɢǙɚǬǧɢɈȹưǧɀȏɗȗƱȃƶȷɢȸȧȿȽ
ǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹưɇɢȹƶ˫

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ɖǧȏƱȦȹư ȿɣƵǌǍ :NaOH                Na+ + OH-

ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ǧɣǯɣ
 ƱɢɁɛȽɳư ȾɛȬǌȹ ȺɛɢɁɛȽɳư Ⱦɛɣƴ ȍȽ ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ȿȽ ɗɢȼȭ ǧǠǌǍ

 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

OH- + NH4
+ ֖NH3 + H2O

ɗȗƱȂȼȹư ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ǭɢǑƵǍ ȶɚǯɣ
 ɗȼɢȧ ȷȊǍpHɗǌǃƱǑ

2H O
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ǟǿȺƴƵȆǥ:

ǴȾɛȬǌɣȶɛȸǠȼȹưȻȊɀȼȹưƱǂȹƱȓȿȽȄɛȸǤȽȿȽȿɢȹɛȸǠȽƱȼɉǧǡƴǋɢȹɚǭǌȬȹƶɢȎȃȕ
)ȁȼǡɚƴɖǧȏƱȧ(ɚǭǥɷưǋɢȹɚǭǌȬȹƶɠɛȧ)ǟȸȽ(ƱȼɈɀɢǃȾɛɣƴȪǭǌǺȽ____

ɗɢȼɉƴȷɢȹƱǠȼȹưɗȼȊɀȼȹư:

ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ǴƱɢȧ ǮƱɈǙ ɖǭɣƱȎȽ ɡȗ ȺǧǤǌǶǍ
 ɗȼɢȧ ǖƱǌǠǍ ɗɢɧƱɢȼɢȭ ǀǬƱǘǍpHɗǌǃƱǑ
 ɗȼɢȧ ɟȸȏ ȉȗƱǠǍpH ǧɀȏ Ⱥǧȹư ɡȗ7.4ɣɲǤȸȹ ȿɢǘǶȭɳư ȷȦɁ ȍɢȆǌǶɣ ɡȬȹƱ
 ɟȸȏ ȉȗƱǠǍpHǶǍ ɱ ǊƱȼɣǯɁɵư Ⱦɳ ˩ ǊƱȼɣǯɁɶȹ ɗɣɛɢǠȹư ǊƱɢȸȼȎȸȹ ɗǌǃƱǑ ȍɢȆǌ

 ǭɢȒǍ ǧɀȏ ƱɈȖɧƱȋɛǃ ȺƱɢȦȹưpH

ɗȸɦǷƴȿȏȷɢȹƱǠȼȹưɗȼȊɀȼȹư
ǟȃɚǊɱǦƱȎȼȹƱǃƱȽǎǧǠɣǧɀȏ:

ǴɗȗƱȃƶȁȼǡɠɛȧɟȹƶȶɛȸǠȽȻȊɀȽȿȽǧɣǬɛȸȭȺɛɢɁɛȽɳưɚƱɢɁɛȽɳư.

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ȁȼǠȹư ȿɣƵǌɣ :HA + H2O  H3O+ + A-

ȺɛɢɁɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ǦưǦǯɣ
ȼȹư ȾɛȬǌȹ ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ȍȽ ȁȼǠȹư ȿȽ ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɣƴ ǧǠǌǍ ƯƱ

 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

OH- + H3O+ ֖ 2H2O
ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɣƴ ǭɢǑƵǍ ȶɚǯɣ
 ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ɡȗ ǽȦɀȹư ȁɣɛȎǌȹ ƱɢɁɛȽɳư ȿȽ ƯǯǙ ȿɣƵǌɣ ) ǁǶǡ

 ɇɢȸǍƱǻɛȹ(

NH3 + H2O֖ OH- + NH4
+

 ȷȊǌȗpHɗǌǃƱǑ
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ǴɗȗƱȃƶɖǧȏƱȧɗɣɛȧɟȹƶȶɛȸǠȽȻȊɀȽȿȽǧɣǬɛȸȭȺɛɢɁɛȽɳưɚƱɢɁɛȽɳư.

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ɖǧȏƱȦȹư ȿɣƵǌǍ :BOH                B+ + OH-

ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ǧɣǯɣ
 ƱɢɁɛȽɳư ȾɛȬǌȹ ȺɛɢɁɛȽɳư Ⱦɛɣƴ ȍȽ ǧɢǶȭɚǬǧɢɈȹư Ⱦɛɣƴ ȿȽ ɗɢȼȭ ǧǠǌǍ

 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

OH- + NH4
+ ֖NH3 + H2O

ɗȗƱȂȼȹư ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ǭɢǑƵǍ ȶɚǯɣ
 ɗȼɢȧ ȷȊǍpHɗǌǃƱǑ

2H O

ǟȃɚƱȽɠǭǘɣɗȼɢȦȹǴɳưɡɀɢǙɚǬǧɢɈȹưǧɀȏ:

ǴɗȗƱȃƶȁȼǡɠɛȧɟȹƶȶɛȸǠȽȻȊɀȽȿȽǋɣǭǌɢɁȺɛɣǦɛǾȹư/ȁȼǡǮɚǭǌɢɀȹư
 ƱȼɈɀȽ ȷȭ ȿɣƵǌɣ ȶɛȸǠȼȹư ɡȗ:

NO2Na NO2
- + Na+

HNO2 + H2O֖NO2
- + H3O+

 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ȁȼǠȹư ȿɣƵǌɣ :HA + H2O  H3O+ + A-

ȺɛɢɁɚǬǧɢɈȹư Ⱦɛɣƴ ǯɢȭǭǍ ǦưǦǯɣ
ɢɀȹư ȁȼǡ ȾɛȬǌȹ ǋɣǭǌɢɀȹư ȾɛɢɁƴ ȍȽ ȺɛɢɁɚǬǧɢɈȹư Ⱦɛɣƴ ȿȽ ɗɢȼȭ ǧǠǌǍ Ǯɚǭǌ

 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

NO2
- + H3O+ ֖ HNO2 + H2O

ȺɛɢɁɚǬǧɢɈȹư ȿȽ ɗȗƱȂȼȹư ɗɢȼȬȹư ǭɢǑƵǍ ȶɚǯɣ
 ȷȊǍpHɗǌǃƱǑ
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ǴɗȗƱȃƶɖǧȏƱȧɗɣɛȧɟȹƶȶɛȸǠȽȻȊɀȽȿȽǋɣǭǌɢɁȺɛɣǦɛǾȹư/ȁȼǡǮɚǭǌɢɀȹư
 ȶɛȸǠȼȹư ɡȗ ƱȽƱȼǍ ɖǧȏƱȦȹư ȿɣƵǌǍ :BOH                 B+ + OH-

ȹư ȾɛȬǌȹ ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɣƴ ȍȽ ɖǧȏƱȦȹư ȿȽ ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ǧǠǌǍ ƯƱȼ
 ) ȕɢȎȃ ǋɢȹɚǭǌȬȹƶ(

OH- + H3O+ ֖ 2H2O

ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɣƴ ǭɢǑƵǍ ȶɚǯɣ
ȺɛɢɁɚǬǧɢɈȹư ȾɛɢǍƱȭ ɡȗ ǽȦɀȹư ȁɣɛȎǌȹ Ǯɚǭǌɢɀȹư ȁȼǡ ȿȽ ƯǯǙ ȿɣƵǌɣ

 ) ɇɢȸǍƱǻɛȹ ǁǶǡ(

HNO2 + H2O֖NO2
- + H3O+

 ȷȊǍpHɗǌǃƱǑ

2H O

ȷȸȏ
ǴɱǟȸǾɣƯƱȼȹưɡȦɀȹưȶɛȸǠȼȭȻȊɀȽ

 ɡɀɢǙɚǬǧɰɰɢɈȹư Ǵɳư ɗɰɰȼɢȧ ɡɰɰȗ ɥǙƱɰɰȖȼȹư ǭɰɰɢȒǌȹư ȺɚƱɰɰȦɣ ɱ ɇɰɰɁɳpH ɗȗƱɰɰȃƶ ǧɰɰɀȏ
ɇɢȹƶ ɖǧȏƱȧ ɚƴ ȁȼǡ ȿȽ ɗȸɢȸȧ ǊƱɢȼȭ

ǟǿȺƴƵȆǥ:

ǴǧɀȏɗȗƱȃƶ100 mlȿȽȶɛȸǠȽȁȼǡȫɢɁƱɢǷɚǬǧɢɈȹưɟȹƶ100 mlȿȽȶɛȸǠȽ
ǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹưɠɚƱǶȼȹưɇȹɡȗǯɢȭǭǌȹưȾɛȬǌɣ ̈ɱɛȸǠȽ ̈ƱȼȊɀȽ____

ǴȶɛȸǠȼȹưǗǍƱɀȹưȿȽɗȗƱȃƶ200 mlȿȽȶɛȸǠȽȁȼǠȹȫɣǬɛȸȭɚǬǧɢɈȹưɆǯɢȭǭǍ
0.1 Mɟȹƶ200 mlȿȽȶɛȸǠȽƱɢɁɛȽɳưɆǯɢȭǭǍ0.2 MǭǂǌȎɣ ̈ɱɛȸǠȽ ̈ƱȼȊɀȽ____

ǴȿȬȼɣȶɛǾǠȹưɟȸȏȶɛȸǠȽȻȊɀȽɠǧȏƱȧǧɀȏȅȸǥɡȹɛȸǠȽǧɣǬɛȸȭȺɛɢɁɛȽɳư
ȶɛȸǠȽɚƱɢɁɛȽɳư____

ǴɟȦǂǍɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưpHȄɛȸǤȼȹȿȽɡȹɛȸǠȽȁȼǡȫɢǌǷɳưɚ
ǊƱǌɢǷƴȺɛɣǦɛǾȹưɗǌǃƱǑ ̈ƱǂɣǭȦǍǧɀȏɗȗƱȃƶȷɢȸȧȿȽȁȼǡɣǬɛȸȭɚǬǧɢɈȹưȫɇɢȹƶ

____

ǴȿȬȼɣȶɛǾǠȹưɟȸȏȶɛȸǠȽȻȊɀȽǧɀȏȅȸǥȿɢȼǘǡȿɢɣɚƱǶǌȽȿȽȶɛȸǠȽNaOH
ɆǯɢȭǭǍ0.1 MȍȽȶɛȸǠȽȿȽȁȼǡȫɢǌǷɳưɆǯɢȭǭǍ0.2 M____
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ȷȼȭưǊƱȓưǭȖȹưɗɢȹƱǌȹư:

ǴɟȦǂǍɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưpHǗɣǯȼȹȿȽɡȹɛȸǠȽȁȼǡȫɢǌɢǷɳưɚ
_____________ɗǌǃƱǑƱǂɣǭȦǍǧɀȏɗȗƱȃƶȷɢȸȧȿȽȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưƶɇɢȹ

Ǵ ɡɰɰȗ ɗɰɰɦǙƱȖȼȹư ǊưǭɰɰɢȒǌȹư ȺɚƱɰɰȦɣ ȻȊɀɰɰȼȹư ȶɛɰɰȸǠȼȹư_______________ ǧɰɰɀȏ
ɗȸɢȸȧ ǊƱɢȼȬǃ ɇɢȹƶ ɖǧȏƱȧ ɚƴ ȁȼǡ ɗȗƱȃƶ

ǴȿȬȼɣȶɛǾǠȹưɟȸȏȶɛȸǠȽȻȊɀȽɠǧȏƱȧǧɀȏɗȗƱȃƶ0.2 LȿȽȶɛȸǠȽȁȼǡ
ȫɣǬɛȸȭɚǬǧɢɈȹưɆǯɢȭǭǍ0.1 Mɟȹƶ0.2 LȿȽȶɛȸǠȽƱɢɁɛȽɳưɆǯɢȭǭǍȿȽǭǂȭƴ

______________M

Ǵ ȿɰɰɰȽ ȾɛɰɰɰȬǌɣ ɡɰɰɰȂȼǠȹư ȻȊɀɰɰɰȼȹư ȶɛɰɰɰȸǠȼȹư_____________ ɇɰɰɰǡɲȽƴ ǧɰɰɰǡƴɚ
ɗɢȽɛɢǷƱǍɛǂȹư ɚƴ ɗɢȽɛɣǦɛǾȹư

ǭǌǥưɗǃƱǙɵưɗǠɢǠǾȹư:

Ǵ ȿɰɰȽ ȅɢɰɰȸǥ ȿɰɰȽ ȾɛɰɰȬǌɣ ɠǩɰɰȹư ɛɰɰɉɚ ƱɰɰȼȊɀȽ ɱɛɰɰȸǠȽ ǭɰɰǂǌȎɣ ɗɰɰɢȹƱǌȹư ȷɰɰɢȹƱǠȼȹư ǧɰɰǡƴ
ɡȹɛȸǠȽ:

ǧɣǬɛȸȭȺɛɢǷƱǍɛǂȹưǧɢǶȭɚǬǧɢɉɚȺɛɢǷƱǍɛǂȹư
ǧɣǬɛȸȭȺɛɢɁɛȽɳưȶɛȸǠȽɚƱɢɁɛȽɳư

ȺɛɢǷƱǍɛǂȹư ǧɣǬɛȸȭɚ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ
ȺɛɣǦɛǾȹư ǊƱǌɣǭǂȭɚ ȫɢǌɣǭǂȬȹư ȁȼǡ

Ǵ ȿȽ ȿɢɣɚƱǶǌȽ ȿɢȼǘǡ ȅȸǥ ǧɀȏ ȻȊɀȽ ȶɛȸǠȽ ɟȸȏ ȶɛǾǠȹư ȿȬȼɣ:

ɆǯɢȭǭǍ ȶɛȸǠȽM 0.1 ȿȽNH3ɆǯɢȭǭǍ ȶɛȸǠȽ ȍȽM 0.2 ȿȽHCl
ɆǯɢȭǭǍ ȶɛȸǠȽM 0.1 ȿȽNaOHɆǯɢȭǭǍ ȶɛȸǠȽ ȍȽM 0.2 ȿȽHCl
ɆǯɢȭǭǍ ȶɛȸǠȽM 0.1 ȿȽNaOHǯɢȭǭǍ ȶɛȸǠȽ ȍȽ0.2 M  ȿȽCH3COOH
ɆǯɢȭǭǍ ȶɛȸǠȽM 0.3 ȿȽNaOHɆǯɢȭǭǍ ȶɛȸǠȽ ȍȽM 0.2 ȿȽCH3COOH 

ǴȷɢȹƱǠȽ ǖǯȽ ȿȽ ȾɛȬǌɣ ɠǩȹư ɛɉɚ Ʊ̈ȼȊɀȽ ɱ̈ɛȸǠȽ ǭǂǌȎɣ ɱ ɗɢȹƱǌȹư ȷɢȹƱǠȼȹư ǧǡƴ:

HF + NaF
HNO3 + KOH

HCOOH + HCOOK
HCN + NaCN
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ȷȼȭưȶɚǧǘȹưɡȹƱǌȹư:ǭǌǥưȿȽɗȏɛȼǘȼȹưǀƱȽƱɈǂǷƱɀɣȿȽɗȏɛȼǘȼȹưƴ:

Ȼȧǭȹưƴ ɗȏɛȼǘȼȹưǀ ɗȏɛȼǘȼȹư

ɣǯȽ ȾɛȬǌɣ ƱɢɁɛȽɳư ȶɛȸǠȽ ɟȹư ɇǌȗƱȃƶ ǧɀȏ ǁȭǭȽ Ǘ
ȻȊɀȽ ȶɛȸǠȼȭ ȺǧǤǌǶɣ

1NH4NO2

 ɠɚƱǶɣ ɡɀɢǙɚǬǧɢɈȹư Ǵɳư ɇȹ ɠǩȹư ǟȸȼȹư ȶɛȸǠȽ7

 ɗǙǬǦ ǧɀȏ25ºC
2NH4Cl
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ǞɲȽɱưɚɖǬƱɢȎȽȀƱȼǡɱưǧȏưɛȦȹưɚ
ɗɢȼ̎ɉƴȀƱȼǡɳưǧȏưɛȦȹưɚ

ɗɢȂȼǡɆƱɢȼȹưɗȽǧ̋ǤǌǶȼȹưƱɈȹǭǑƴǭɢǂȭɟȸȏȾƱǶɁɵưȾưɛɢǠȹưɚȀǬɳưɚɢȏưǬǯȹưɗ)
ǬƱȆȽɳưɗɢȂȼǠȹư(ɡɁƱǂȼȹưɚ.

ǊƱȏƱɀǾȹưɗȼ̎Ɉȼȹư:ǊƱȖȊ̎ɀȼȹưɗɢȹǯɀȼȹưɚɖǧȼǷƴɗǃǭǌȹư.

Ⱥǧȹư ɡȗ ǭȬ̎Ƕȹư ǬƱǂǌǥư
 ɗɢɧưǩȒȹư Ǧ̎ưɛȼȹư ɗȏƱɀǿ
 ȷɢȼǘǌȹư ǊưǭȂǠǌǶȽ ɗȏƱɀǿ
 ȕɢȊɀǌȹư Ǧ̎ưɛȽ ǖƱǌɁƶ
 ɆƱɢȼȹư ǊƱȆ̎ǠȽ
ǭɢǾȎȹư ȍɁƱǾȽ

ǊƱȦɢǂȆǍɖǭɣƱȎȼȹư:

ȶǦƱȎǌȹư ȷȏƱȖǍ
ɛɉȷȏƱȖǍȾɛɢǍƱȭȺɛɢɁɚǬǧɢɈȹư)ȾɛɢǍƱȭȿɢǙɚǬǧɢɈȹư(ȿȽȁȼǠȹưȍȽȾɛɢɁƴ

ǧɢǶȭɚǬǧɢɈȹưȿȽɖǧȏƱȦȹưȿɣɛȬǌȹƯƱȼȹư.

ǴưǨƱȼȹȶɚƱɀǌɁǊưǦ̎ƱȂȽɗȃɛȼǠȹư)ȷǐȽǞɲȽɱưɗɣǧȏƱȦȹư(˫
_______________________________________________

ǴǁǌȭưɗȹǦƱȎȼȹưɗɢɁɛɣɳưɗɢɧƱɈɀȹưɡǌȹưǟȃ̎ɛǍȷȏƱȖǍȶǦƱȎǌȹưȿɢǃȁȼǡɠɛȧ
ɖǧȏƱȧɚɗɣɛȧ:

_______________________________________________

ȷȼȭƴ:

Ǵǯɢ̎ȼǌɣȷȏƱȖǌȹưȿɢǃȀƱȼǡɳưǧȏưɛȦȹưƱȼǃɡȸɣ:

 ȷȏƱȖǌȹư ȾɛȬɣ___________ ɖǬưǭǠȸȹ.

 ǊƱɢȼ̎ȭ ǖǯȽ ǧɀȏ ƱȽ̕ƱǍ ȷȏƱȖǌȹư ȾɛȬɣ_____________ɚ ȁȼǠȹư ȿȽ
 ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɢǍƱȭ ȫȸ̋ɈǌǶǍ̌ ǏɢǠǃ ɖǧȏƱȦȹưH3O+ɚ ǧɢǶȭɚǬǧɢɈȹư ǊƱɁɛɢɁƴ

OH-_____________

ȁȼǡ ȷȏƱȖǍ ǧɀȏ ǗǍƱɰɀȹư ɡɧƱȼȹư ȶɛȸǠȼȹư ȾɛȬɣ ƱȽƱȼǍ ɗɣɛȧ ɖǧȏƱȧ ȍȽ ɠɛȧ
__________ Ⱦƴ ɠƴpH________7



U U L A . C O M 2021 - 2020

 ɡɧƱɰȼȹư ȶɛɰȸǠȼȹư ȾɛɰȬɣ ƱɰȽ̈ƱȼǍ ɗȖɢȎɰȃ ɖǧɰȏƱȧ ȍɰȽ ɠɛȧ  ȁȼǡ ȷȏƱȖǍ ǧɀȏ
 ǗǍƱɀȹư__________ Ⱦƴ ɠƴpH________7

 ɡɧƱɰȼȹư ȶɛɰȸǠȼȹư ȾɛɰȬɣ ƱɰȽ̈ƱȼǍ ɗɰɣɛȧ ɖǧɰȏƱȧ ȍɰȽ ȕɢȎɰȃ ȁȼǡ ȷȏƱȖǍ ǧɀȏ
 ǗǍƱɀȹư__________ Ⱦƴ ɠƴpH________7

ɡǷƱɢȦȹư ȶɛȸǠȼȹư
ɛɉȶɛȸǠȼȹưȺɛȸȎȼȹưɆǯɢȭǭǍɗȧ̎ǧǃ.

 ɗǡƱǠǶȹư ɡȗ ɡǷƱɢȦȹư ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ
ɡȇɚǭǤȼȹư ȤǬɚǧȹư ɡȗ ǯɢȭǭǌȹư ȶɛɈǘȽ ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ

ɖǭɣƱȎȽɖǧȏƱȧɗɣɛȧɗȆǷưɛǃȁȼǡɠɛȧȺưǧǤǌǷƱǃɗȹǦƴȶǦƱȎǌȹư:

ǴȕɢȭȔǭȎɁƯƱɈǌɁưɖǭɣƱȎȼȹư˫
_______________________________________________

 ɖǭɣƱȎȼȹư ƯƱɈǌɁư ɗȆȦɁ
ɡɉɗȆȦɀȹưɡǌȹưǭɢȒǌɣƱɉǧɀȏȾɛȹȷɢȹǧȹư

ɝȗƱȬǌȹư ɗȆȦɁ
ɗȆȦɁɞɚƱǶǌɣƱɉǧɀȏǦǧȏǊɱɛȽǊƱɁɛɢǍƱȭȺɛɢɁɚǬǧɢɉȁȼǠȹưȍȽǦǧȏǊɱɛȽ

ǊƱɁɛɢɁƴǧɢǶȭɚǬǧɢɉɖǧȏƱȦȹư.

ɖǭɣƱȎȼȹư ɗɢȸȼȏ
ɗɢȸȼȏɗɢɧƱɢȼɢȭɗɣǭǂǤȽ Ȼ̎ǌɣȿȽƱɈȹɲǥɗȗǭȎȽȻǘǡȶɛȸǠȼȹưɡǷƱɢȦȹư)ȁȼǡɚƴ
ɖǧȏƱȧ(ȺǮɲȹưȷȏƱȖǌɢȹƱȽ̈ƱȼǍȍȽȶɛȸǠȼȹư)ȁȼǡɚƴɖǧȏƱȧ(ɡǌȹưǦưǭɣ̌ɗȗǭȎȽǯɢȭǭǍɆ

ɗȹǦɳưɗǃɛȸȆȼȹư)ȉȖǡưȶɚǧǘȹư(:

ɗɢȂȼǠȹư ɗȹǦɳưɗɣǧȏƱȦȹư ɗȹǦɳư
ɡȹƱȦǍǭǂȹư ȷɢǐɢȼȹưȿɢȹƱǐȖȹɛɀɢȖȹư

ǭȼǡɳư ȷɢǐɢȼȹưȤǬǮɳư ȶɛȼɣƱǐȹư
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ǁǷƱɀȼȹư ȷɢȹǧȹư
ɛɉȷɢȹǧȹưɠǩȹưǁǘɣȾƴǭɢ̎ȒǌɣɇɁɛȹǧɀȏǎɚǧǡȶɛȸǠȼȸȹȶɛǡɗȆȦɁpHǭɢ̎Ȓǌȹư

ɥǙƱȖȼȹưɡȗɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưɝȗƱȬǌȹư

ǁǷƱɀȼȹư ȷɢȹǧȹư
ȷɢȹǧȹưɠǩȹưȥȖǌ̎ɣɆưǧȽɞǧȼȹưɚɠǩȹưǎǧǠɣɆǧɀȏǭɢ̎ȒǌȹưȶɛȸǠȼȸȹɥǙƱȖȼȹưɡȗ
ɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưȶɛǡɗȆȦɁɝȗƱȬǌȹư.

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ȷȸȏ:

ǴɱǟȸǾɣȷɢǐɢȼȹưɡȹƱȦǍǭǂȹưȷɢȹǧȭǧɀȏɖǭɣƱȎȽȶɛȸǠȽȁȼǡȫɢǌɢǷɳưȍȽȶɛȸǠȽ
ǧɢǶȭɚǬǧɢɉȺɛɢǷƱǍɛǂȹư.

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ǴȶǦ̋ƱȎǍ̋10 mLȿȽȶɛȸǠȽȁȼǡȫɢǌɣǭǂȬȹưƱȽ̈ƱȼǍȍȽ25 mLȿȽǧɢǶȭɚǬǧɢɉ
ȺɛɢǷƱǍɛǂȹưɆǯɢȭǭǍ0.4 mol.L-1ǁǶǡưǯɢȭǭǍȁȼǡȫɢǌɣǭǂȬȹư.

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ȶǦ̋ƱɰȎǍ̋ ưǨƶ ȫɣǬɛȖɰǷɛȖȹư ȁɰȼǡ ȶɛȸǠȽ ǯɢȭǭǍ ǁǶǡư30 mLȍɰȽ ɇɰɀȽ75 mL  ȿɰȽ
ɆǯɢȭǭǍ ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ ȶɛȸǠȽ0.4 M ȶǦƱȎǌȹư ȺƱȼǍɵ

H3PO4(aq) + 3NaOH(aq) Na3PO4(aq) + 3H2O(l)
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__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ǴɖǭɣƱɰȎȽ ǋɰȼ̎Ǎ20 mL ȺɛɢɰǶȹƱȬȹư ǧɢɰǶȭɚǬǧɢɉ ȶɛɰȸǠȽ ȿɰȽCa(OH)2 ȺưǧǤǌɰǷƱǃ
ɆǯɢȭǭǍ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ0.5 M ȫȸɈ̍ǌ̌ɰǷư ˩ ȷɰȏƱȖǌȹư ȺƱɰȼǍ ǧɰɀȏɚ25 mL  ȿɰȽ

 ȁȼǠȹư .ȺɛɢǶȹƱȬȹư ǧɢǶȭɚǬǧɢɉ ȶɛȸǠȽ ǯɢȭǭǍ ǁǶǡư
2HCl(aq) + Ca(OH)2(aq) CaCl2(aq) + 2H2O(l)

Ǵ ɗȹǦƱȎȼȹ ƱɈɢȹƶ ǖƱǌǠǍ ɡǌȹư ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ ǊɱɛȽ Ǧǧȏ ǁǶǡư0.2 mol ȿɰȽ
 ȫɣǭǌɢɀȹư ȁȼǡ.

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ǯɰɢȭǭǌǃ ȫɣǬɛȸȭɚǬǧɰɢɈȹư ȁɰȼǡ ȶɛȸǠȽ Ȼǘǡ ǁǶǡư0.45 M ȔƱɰȂɣ Ⱦƴ ǁɰǘɣ ɠǩɰȹư
 ɟɰȹƶ52 ml ǯɰɢȭǭǌǃ ȺɛɢɰǷƱǍɛǂȹư ǧɢɰǶȭɚǬǧɢɉ ȶɛɰȸǠȽ ȿɰȽ1.00 M ȶɛɰȸǠȽ ǖƱɰǌɁɵ

ȶǦƱȎǌȽ
__________________________________________________

__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ȕɢɰɰȃƴ15 ml ɟɰɰȹƶ ȫɣǬɛȖɰɰǷɛȖȹư ȁɰɰȼǡ ȶɛɰɰȸǠȽ ȿɰɰȽ38.5 ml ȶɛɰɰȸǠȽ ȿɰɰȽ
 ǯɢȭǭǌǃ ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ0.15 M ȁɰȼǡ ȶɛɰȸǠȼȹ ɠǬɱɛɰȼȹư ǯɢȭǭǌȹư ǁǶǡư ˩

 ɡȹƱǌȹư ȷȏƱȖǌȸȹ ƱȦǂȇ ǎǧǡ ưǨƶ ȫɣǬɛȖǷɛȖȹư:

H3PO4(aq) + NaOH(aq) H2O(l) + NaH2PO4(aq)

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________
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__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ȕɢȃƴ50 mL ȫɣǬɛȖɰǷɛȖȹư ȁɰȼǡ ȶɛȸǠȽ ȿȽH3PO4 ɟɰȹƶ100 mL ȶɛɰȸǠȽ ȿɰȽ
NaOH ɆǯɢȭǭǍ0.1 M ɟɰȸȏ ȶɛɰǾǠȸȹ ȁɰȼǠȹư ȶɛɰȸǠȼȹ ɠǬɱɛɰȼȹư ǯɰɢȭǭǌȹư ǁǶǡư ˩

 ɗɢɀɢǙɚǬǧɢɈȹư ȺɛɣǦɛǾȹư ɡɧƱɀǑ ǊƱȖǷɛȗ ǟȸȽNa2HPO4

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

Ǵ ɡȹƱǌȹư ȷȏƱȖǌȹư ɡȗ:

2HNO3(aq) + Ba(OH)2(aq)  Ba(NO3)2(aq) + 2H2O(l)

 ɗȗƱȃƶ Ⱥǯȸɣ0.8 mol ȍɰȽ ȺƱɰǌȹư ȷȏƱȖǌȸȹ ˩ ȫɣǭǌɢɀȹư ȁȼǡ ȿȽ_______ mol ȿɰȽ
ȺɛɣǬƱǂȹư ǧɢǶȭɚǬǧɢɉ
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ɗȸɦǷƴɖǭɣƱȎȼȹư
ǁǌȭưȻǷɱưɚưǟȸȆǾȼȹưɡȼȸȎȹưɠǩȹưȶǧǍɇɢȸȏȷȭȿȽǊưǬƱǂȎȹưɗɢȹƱǌȹư:

ǴȷȏƱȖǍȾɛɢǍƱȭȺɛɢɁɚǬǧɢɈȹưȾɛɢǍƱȭȿɢǙɚǬǧɢɈȹưȿȽȁȼǠȹưȍȽȾɛɢɁƴ
ǧɢǶȭɚǬǧɢɈȹưȿȽɖǧȏƱȦȹưȿɣɛȬǌȹƯƱȼȹư_______________

ǴȶɛȸǠȼȹưȺɛȸȎȼȹưɆǯɢȭǭǍɗȧǧǃ_______________

ǴɗȆȦɀȹưɡǌȹưǭɢȒǌɣƱɉǧɀȏȾɛȹȷɢȹǧȹư_______________

ǴɗȆȦɀȹưɡǌȹưɞɚƱǶǌɣƱɉǧɀȏǦǧȏǊɱɛȽǊƱɁɛɢǍƱȭȺɛɢɁɚǬǧɢɈȹưȿȽȁȼǠȹưȍȽ
ǦǧȏǊɱɛȽǊƱɁɛɢɁƴǧɢǶȭɚǬǧɢɈȹưȿȽɖǧȏƱȦȹư_______________

ǴɗɢȸȼȏɗɢɧƱɢȼɢȭɗɣǭǂǤȽȻǌɣƱɈɢȗɗȗǭȎȽȻǘǡȶɛȸǠȼȹưɡǷƱɢȦȹư)ȁȼǡɚƴ
ɖǧȏƱȧ(ȺǮɲȹưȷȏƱȖǌɢȹƱȽƱȼǍȍȽɖǦƱȼȹư)ȁȼǡɚƴɖǧȏƱȧ(ɡǌȹưǦưǭɣɗȗǭȎȽ

ƱɉǯɢȭǭǍ_______________

ȍȃɗȽɲȏǟǿɚưƵȆǥ:

ǴȿȽǊƱȖǿȷȏƱȖǍȶǦƱȎǌȹưɇɁƴǼƱȽɖǬưǭǠȸȹ____

ǴȷȭȶɛȸǠȽȺɛȸȎȽɆǯɢȭǭǍɗȧǧǃȿȽȁȼǡɚƴɖǧȏƱȧɚƴǟȸȽǭǂǌȎɣȶɛȸǠȽɡǷƱɢȧ
____

ǴǧɀȏɗȆȦɁɝȗƱȬǌȹưȾɛȬɣǦǧȏǊɱɛȽǊƱɁɛɢǍƱȭȺɛɢɁɚǬǧɢɈȹưȿȽȁȼǠȹưɠɚƱǶɣ
ǦǧȏǊɱɛȽǊƱɁɛɢɁƴǧɢǶȭɚǬǧɢɈȹưȿȽɖǧȏƱȦȹư____

ǴȷɢȹǧȹưǁǷƱɀȼȹưɖǭɣƱȎȼȸȹɛɉȷɢȹǧȹưɠǩȹưȥȖǌɣɆưǧȽɞǧȼȹưɚɠǩȹưǎǧǠɣɀȏǧ
ǭɢȒǌȹưɥǙƱȖȼȹưɡȗɗȼɢȧǴɱưɡɀɢǙɚǬǧɢɈȹưȶɛȸǠȼȸȹȶɛǡɗȆȦɁɝȗƱȬǌȹư
____

ǴǧɀȏɖǭɣƱȎȽǊƱɢȼȭɗɦȗƱȬǌȽȿȽȁȼǡɠɛȧHAɚɖǧȏƱȧɗɣɛȧBOHɇɁƷȗǗǌɀɣ
ɱɛȸǠȽɱǦƱȎǌȽǧɀȏɗȆȦɁɝȗƱȬǌȹư____

ǴȿȬȼɣȺưǧǤǌǷưȷɢǐɢȼȹưǭȼǡɳư)4.2 � 6.3(ǧɀȏɖǭɣƱȎȽȁȼǡȫɣǭǌɢɀȹưM0.1
ȍȽȶɛȸǠȽƱɢɁɛȽɳưM0.1____

ǴɱǟǾɣȺưǧǤǌǷưȿɢȹƱǐȖȹɛɀɢȖȹư)8.2�10.0(ȷɢȹǧȭɖǭɣƱȎȼȹȁȼǡȫɢȽǬɛȖȹưȍȽ
ȶɛȸǠȽǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹư____
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ǴǧɀȏɗȆȦɁɝȗƱȬǌȹưǁǘɣȾƴȾɛȬɣȻǘǡȁȼǠȹưɠɚƱǶɣȻǘǡɖǧȏƱȦȹư____

ǴǧɀȏɖǭɣƱȎȽȁȼǡȫɢǌɢǷɳưȍȽȶɛȸǠȽǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹưȾɛȬǍɗȆȦɁ
ɝȗƱȬǌȹưǧɀȏpH > 7____

ȷȼȭưǊƱȓưǭȖȹưɡȗȷȼǘȹưǊɱǦƱȎȼȹưɚɗɢȹƱǌȹưƱȼǃƱɈǂǷƱɀɣ:

ǴǧɀȏɗȆȦɁɝȗƱȬǌȹưȷȏƱȖǌȹȁȼǡȍȽɖǧȏƱȧȾɛȬǌɣɡȗȶɛȸǠȼȹưǁȭǭȽɡɁɛɣƴ
ɟȼǶɣ_____________

ǴǧɀȏȷȏƱȖǍȁȼǡɠɛȧȍȽɖǧȏƱȧɗɣɛȧ ̈ƱȽƱȼǍȾɛȬɣȶɛȸǠȼȹư
_____________ǧɀȏɗȆȦɁɝȗƱȬǌȹư

ǴȾɛȬɣȶɛȸǠȼȹưɡȂȼǡǭɢǑƵǌȹưǧɀȏɗȆȦɁɝȗƱȬǌȹưǧɀȏɖǭɣƱȎȽȁȼǡɠɛȧȍȽ
ɖǧȏƱȧ_____________

ǴǧɀȏɖǭɣƱȎȽȁȼǡȕɢȎȃȍȽɖǧȏƱȧɗɣɛȧȾɛȬǍɗȼɢȧǴɳưɡɀɢǙɚǬǧɢɈȹưpH
ȶɛȸǠȼȸȹǧɀȏɗȆȦɁɝȗƱȬǌȹư_____________7

ǴȶɛȸǠȼȹưȺɛȸȎȼȹưɆǯɢȭǭǍɗȧǧǃɟȼǶɣ_____________

Ǵ ȍɰɰȽ ȾɛɰɰǍɚǭǂȹư ɡɧƱɰɰɀǑ ȁɰɰȼǡ ȿɰɰȽ ɗɰɰɢȼȭ ǋɰɰȹǦƱȎǍ ưǨƶmL500 ɠǧɰɰȏƱȧ ȶɛɰɰȸǠȽ ȿɰɰȽ
 ɆǯɢȭǭǍM0.1 ɗɢȹƱǌȹư ɗȹǦƱȎȼȹư ȥȗɚ :H2A + 2OH- A- + 2H2O

 ɠɚƱǶɣ ȁȼǠȹư ǊɱɛȽ Ǧǧȏ ȾƷȗmol_____________

Ǵ ȕɢȃ ƴ ưǨƶmL10 ȫɣǬɛȖǷɛȖȹư ȁȼǡ ȶɛȸǠȽ ȿȽH3PO4 ɆǯɢȭǭǍM1 ɟȹƶmL20
 ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ ȶɛȸǠȽ ȿȽNaOH ɆǯɢȭǭǍM1 ȾɛɰȬǍ ȷɰȏƱȖǌȹư ǗǍưɛɰɁ ȾƷɰȗ
 ɡɉ ɗɢɧƱɢȼɢȬȹư ɇǌȒɢǿ ǟȸȽɚ ƯƱȼȹư_____________

Ǵ ɇǌȒɢǿ ǟȸȽ ǗǌɀɣNaHSO4 ȷȏƱȖǍ ǧɀȏmL100 ȶɛɰȸǠȽ ȿɰȽNaOH ɆǯɰɢȭǭǍM0.1
ȫɰɰɰɰɰɢǌɣǭǂȬȹư ȁɰɰɰɰɰȼǡ ȍɰɰɰɰɰȽH2SO4 ɇɰɰɰɰɰȼǘǡmL100 ɠɚƱɰɰɰɰɰǶɣ ɆǯɰɰɰɰɰɢȭǭǍɚM

_____________

Ǵ ȷɰɰȏƱȖǍmL100 ȫɰɰɢǌɣǭǂȬȹư ȁɰɰȼǡ ȿɰɰȽH2SO4 ɆǯɰɰɢȭǭǍɚM0.1 ǧɢɰɰǶȭɚǬǧɢɉ ȍɰɰȽ
 ȺɛɢǷƱǍɛǂȹưKOH ɗɢȹƱǌȹư ɗȹǦƱȎȼȸȹ Ʊ̈Ȧǂȇ ȷȏƱȖǌȹư ǎǧǡɚ:

H2SO4 + 2KOH  K2SO4 + 2H2O    
 ɠɚƱɰɰɰǶɣ ȁɰɰɰȼǠȹư ƱɰɰɰɈɢȆȎɣ ɡɰɰɰǌȹư ȺɛɢɁɚǬǧɰɰɰɢɈȹư ǊƱɰɰɰɁɛɢǍƱȭ ǊɱɛɰɰɰȽ Ǧǧɰɰɰȏ ȾƷɰɰɰȗ

_____________ ȶɛȽ
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Ǵǭɰǌȹ ȕɰǾɁ ȍɰȽ ƱɰȽƱȼǍ ȷȏƱȖǌȸȹ ȺǯȸǍ ɡǌȹư ȺɛɢǷƱǍɛǂȹư ǧɢǶȭɚǬǧɢɉ ǊɱɛȽ Ǧǧȏ ȿɰȽ
 ɆǯɢȭǭǍ ɠǩȹư ȫɢǌɣǭǂȬȹư ȁȼǡ ȶɛȸǠȽM0.2 ɗɢȹƱǌȹư ɗȹǦƱȎȼȹư ȥȗɚ:

H2SO4 (aq) + 2KOH (aq)  K2SO4 (aq) + 2H2O(l)

  ɠɚƱǶɣmol_____________

Ǵ ȫɰɰɢȽǬɛȖȹư ȁɰɰȼǡ ɖǭɣƱɰɰȎȼȹ ǁɰɰǷƱɀȼȹư ȷɢȹǧɰɰȹưHCOOH).1M0( ǧɢɰɰǶȭɚǬǧɢɉ ȍɰɰȽ
ȺɛɢǷƱǍɛǂȹưKOH).1M0( ɛɉ_____________

ǭǌǥưɗǃƱǙɵưɗǠɢǠǾȹưȿȽȷȼǘȹưɗɢȹƱǌȹư:

Ǵ ɗɰɣǦƱǡƴ ɗɰɣɛȧ ɖǧɰȏƱȦȹ ȶɛɰȸǠȽ ȍɰȽ ȾɛɰǍɚǭǂȹư ɠǦƱǡƴ ɠɛȧ ȁȼǠȹ ȶɛȸǠȽ ǖǯȽ ǧɀȏ
 ȾɛȬǌɣ ɠɚƱǶǌȽ ɖǧȏƱȦȹưɚ ȁȼǠȹư ȿȽ ȷȭ ǊɱɛȽ Ǧǧȏɚ ǧɢǶȭɚǬǧɢɈȹư:

 ɗȼɢȧɚ ɡɀɢǙɚǬǧɢɉ ǟȸȽpH ȿȽ ȷȧƴ Ǘɣǯȼȸȹ7
ɗȼɢȧɚ ɡȂȼǡ ǟȸȽpH ȿȽ ȷȧƴ Ǘɣǯȼȸȹ7
 ɗȼɢȧɚ ɠǧȏƱȧ ǟȸȽpH ȿȽ ǭǂȭư Ǘɣǯȼȸȹ7

 ɗȼɢȧɚ ȶǦƱȎǌȽ ǟȸȽpH  ɠɚƱǶǍ Ǘɣǯȼȸȹ7

Ǵ ǧȏưɛȦȹưɚ ȀƱȼǡɳư ȿɢǃ ȶǦƱȎǌȹư ȷȏƱȖǍ ǊƱȖǿ ȿȽ ǭǂǌȎɣ ɱ ɡȸɣ ƱȼȽ ǧǡưɚ :

ƱɢȂȼǡ ɡɧƱȼȹư ȶɛȸǠȼȹư ȾɛȬɣpH < 7  ɖǧɰȏƱȧ ȍɰȽ ɠɛɰȧ ȁɰȼǡ ȷɰȏƱȖǍ ǧɀȏ
ƱȽƱȼǍ ɗȖɢȎȃ

ɱǦƱȎǌȽ ɡɧƱȼȹư ȶɛȸǠȼȹư ȾɛȬɣpH = 7  ɖǧɰȏƱȧ ȍɰȽ ɠɛɰȧ ȁȼǡ ȷȏƱȖǍ ǧɀȏ
ƱȽƱȼǍ ɗɣɛȧ

ɖǬưǭǠȸȹ ƱǿƱȽ ȷȏƱȖǌȹư ȾɛȬɣ

ƱɣǧȏƱȧ ɡɧƱȼȹư ȶɛȸǠȼȹư ȾɛȬɣpH > 7  ɖǧɰȏƱȧ ȍɰȽ ȕɢȎȃ ȁȼǡ ȷȏƱȖǍ ǧɀȏ
ƱȽƱȼǍ ɗɣɛȧ

Ǵ ɡǷƱɢȧ ȶɛȸǠȽ ɇɁƴ ɇȖǿɚ ȿȬȼɣ ɱ ɡȸɣ ƱȼȽ ưǧǡưɚ :

 ɆǯɢȭǭǍ ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ ȶɛȸǠȽM0.1ƱȽƱȼǍ
 ɆǯɢȭǭǍ ƱɢɁɛȽɳư ȶɛȸǠȽM0.1 ƱǂɣǭȦǍ

  ɆǯɢȭǭǍ ɠǩȹư ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ȶɛȸǠȽM0.1ƱȽƱȼǍ
ɗȧǧǃ ɆǯɢȭǭǍ ȺɛȸȎȽ ɖǧȏƱȧ ɚƴ ȁȼǠȹ ȶɛȸǠȽ

Ǵ ɖǭɣƱȎȽ ɡȗ ȁȼǠȹ ɡǷƱɢȧ ȶɛȸǠȽ ȺưǧǤǌǷư ȿȬȼɣ :

ɗȧǧǃ ǯɢȭǭǌȹư ȺɛȸȎȽ Ȍɛɀȹư ȶɛɈǘȽ ȁȼǠȹ ȶɛȸǠȽ
ǯɢȭǭǌȹư ɗȹɛɈǘȽ Ȍɛɀȹư ɗȽɛȸȎȽ ɖǧȏƱȦȹ ȶɛȸǠȽ

ɗȧǧǃ ǯɢȭǭǌȹưɚ Ȍɛɀȹư ɗȽɛȸȎȽ ɖǧȏƱȦȹ ȶɛȸǠȽ
ǯɢȭǭǌȹưɚ Ȍɛɀȹư ɗȹɛɈǘȽ ɖǧȏƱȦȹ ȶɛȸǠȽ
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Ǵ ȾɛȬɣ Ⱦƴ ǁǘɣ ɝȗƱȬǌȹư ɗȆȦɀȹ ȶɛǿɛȹưɚ ɖǧȏƱȧ ȍȽ ȁȼǡ ɖǭɣƱȎȽ ǧɀȏ:

ɖǧȏƱȦȹư Ȼǘǡ ɠɚƱǶɣ ȁȼǠȹư Ȼǘǡ
ɗɣǧȏƱȦȹư ȤɛȦǺȹư ǊɱɛȽ Ǧǧȏ ɠɚƱǶɣ ɗɢȂȼǠȹư ȤɛȦǺȹư ǊɱɛȽ Ǧǧȏ

ǊƱɰɁɛɢɁƴ ǊɱɛȽ Ǧǧȏ ɠɚƱǶɣ ȁȼǠȹư ȿȽ ȺɛɢɁɚǬǧɢɈȹư ǊƱɁɛɢǍƱȭ ǊɱɛȽ Ǧǧȏ
ɖǧȏƱȦȹư ȿȽ ǧɢǶȭɚǬǧɢɈȹư

ɖǧȏƱȦȹư ǊɱɛȽ Ǧǧȏ ɠɚƱǶɣ ȁȼǠȹư ǊɱɛȽ Ǧǧȏ

Ǵɗȼɢȧ ȾɛȬǍpH  ɠɚƱǶǍ ɝȗƱȬǌȹư ɗȆȦɁ ǧɀȏ7 ɖǭɣƱȎȽ ǧɀȏ ȫȹǨɚ:

 ȫɢȽǬɛȖȹư ȁȼǡ1M HCOOH  ȺɛɢǷƱǍɛǂȹư ǧɢǶȭɚǬǧɢɉɚ1M KOH
 ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ1M HCl ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉɚ1M

 ȫɢǌɢǷɳư ȁȼǡ1M CH3COOH ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉɚ1M NaOH
 ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ1M HCl  ƱɢɁɛȽɳư ȶɛȸǠȽɚ1M NH3(aq)

ǴȫɢǌɢǷɳư ȁȼǡ ɖǭɣƱȎȼȹ ǁǷƱɀȼȹư ȷɢȹǧȹư0.1 M CH3COOH ȍȽKOH0.1M ɛɉ:

 ȿɢȹƱǐȖȹɛɀɢȖȹư )8.2 � 10.0(

 ǭɰɰɰȼǡɳư ȷɰɰɰɢǐɢȼȹư ȿɰɰɰȽ ǗɣǯɰɰɰȽ  )4.2 � 6.3( ɠǧɰɰɰȏƱȦȹư ȤǬǮɳư ȶɛȼɣƱɰɰɰǐȹưɚ
 )8.0 � 9.6(

 ǭȼǡɳư ȷɢǐɢȼȹư  )4.2 � 6.3(
 ɡȹƱȦǍǭǂȹư ȷɢǐɢȼȹư )3.1 � 4.4(

ǴȫɣǬɛȸȭɚǬǧɰɢɈȹư ȁɰȼǡ ɖǭɣƱɰȎȼȹ ǟȸɰǾɣ ɗɢȹƱǌȹư ɗȹǦɳư ǧǡƴHCl 0.1 M ȶɛɰȸǠȽ ȍɰȽ
ƱɢɁɛȽɳưNH3(aq) 0.1 Mɛɉ:

 ǭȼǡɳư ȷɢǐɢȼȹư ȿȽ ǗɣǯȽ  )4.2 � 6.3 ( ɠǧȏƱȦȹư ȤǬǮɳư ȶɛȼɣƱǐȹưɚ )8.0 � 9.6(
 ɠǧȏƱȦȹư ȤǬǮɳư ȶɛȼɣƱǐȹư )8.0 � 9.6(

 ȿɢȹƱǐȖȹɛɀɢȖȹư )8.2 � 10.0(
 ɡȹƱȦǍǭǂȹư ȷɢǐɢȼȹư )3.1 � 4.4(

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ȷȸȏ:

ǴǟȸǾɣȿɢȹƱǐȖȹɛɀɢȖȹưȷɢȹǧȭǧɀȏɖǭɣƱȎȽȶɛȸǠȽȁȼǡȫɢǌɢǷɳưȍȽɛȸǠȽȶ
ǧɢǶȭɚǬǧɢɉȺɛɢǷƱǍɛǂȹư
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__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ǴǧɀȏɖǭɣƱȎȽȶɛȸǠȽɡɧƱȽƱɢɁɛȽɴȹȶɛȸǠȼǃɡɧƱȽȁȼǠȹȫɣǬɛȸȭɚǬǧɢɈȹưƱȼɈȹ
ǵȖɁǯɢȭǭǌȹưǁǘɣȺưǧǤǌǷưȷɢȹǦǁǷƱɀȽɆǩɈȹɖǭɣƱȎȼȹư

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

__________________________________________________

ǴǟȸǾɣȷɢǐɢȼȹưɡȹƱȦǍǭǂȹưȷɢȹǧȭǧɀȏɖǭɣƱȎȽȶɛȸǠȽȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưȽȍ
ȶɛȸǠȽƱɢɁɛȽɱư
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