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ȈـȀǀـǊـǺرس اȅــǸـــǺا

اǺــǸــȊــǾــȊــǀء



ȈـȀǀـǊـǺرس اȅــǸـــǺا

اǺــǸــȊــǾــȊــǀء



ȫǌǷưǬǧǃ ȤɛȖǌǍ Ⱦɛȸǻ
 ȿȽ ɖǦƱȖǌǷɱư ȷȼǺǍ ɗǷưǬǧȸȹ ɗȸȽƱȬǌȼȹư ɲȏ ɗȦɣǭȇ

ǊưǬƱǂǌǥɱư ɚ ǊƱɉɛɣǧɢȖȹư ɚ ɖǭȭǩȼȹư

ɞɛȧƴ ɖǭȭǩȼȹư ɡȸǤǍ ɲȏ
 ǧȼǌȎǍ ɱ ˫ǊƱǙǬǧȹư ɟȸȏƴ ɡǂǍ

 ƱɈǡɚǭǃ ɖǭȭǩȼȹư ɟȸȏŝ ǴǬǦư
ǊưǬƱǂǌǥɱư ɚ ǊƱɉɛɣǧɢȖȹư ȿȽ ǟǿ

ȫȹ ǞǭǺǍ ǊƱɉɛɣǧɢȗȫǃǬǧǍ ɗɢȭǨ ǊưǬƱǂǌǥư

ɖǦƱȼȹƱǃ Ȫǭǌǻư
ǬǧȦǍ ƱȽ ǭǐȭ ǧɢȖǌǶǍ ȾƱǺȏ ȫȭưǭǌǻư ȷɢȎȖǍ ɟȸȏ Ǽǭǡư

ɲȏ ǊƱȧƱǃ ȍȽ ȤɛȖǌȹư ȻȹƱȏ ȕǺǌȭư
ɡȹƱɢǥ ǭȎǶǃ ǧǡưɚ ȪưǭǌǻƱǃ ȫǌȸǡǭȽ ǦưɛȽ ȍɢȼǙ ǴǬǦư

 ǴǬǧǍ ǋɁư ɚ ǊƱɉɛɣǧɢȖȹư ȍǃƱǍ
ǴǬǧȹư ȅǂȂǍ ȾƱǺȏ ɖǭȭǩȼȹư

 ȶɚƴ ɗɢɁɚǭǌȬȹɱư ǊưǬƱǂǌǥɱư ȷǡ
ȪưɛǌǶȽ ȍȗǭǍ ȾƱǺȏ ȶɚƵǃ



ǕــــــــǵـــــــــــȁـــــــــــǾــــــــǺا
ɗɢǿƱǥ ȍȽ ɞɛȧƴ ɚ ɞɛȧƴ ȿɢǠȹư ǊǬƱǿ ɖǭȭǩȽ ɞɛȧƴ

ǩȦɀȼȹưɗɣǬɛȖȹư ɖǧȏƱǶȼȸȹ

˫ ǩȦɀȼȹư ɛɀǻ
ȫɁɛȖȸǍ ưǭɢȽƱȬǃ ǦɛȭǬƱǂȹư ǟǶȽư

ǩȦɀȼȹư ȺưǧǤǌǷư ɗȦɣǭȇ ɟȸȏ ȔǭȎǍɚ

 ɖǧɣƱȗ ɛɀǻɗɢǿƱǤȹƱɉ˫
 ǩȦɀȼȹư ˩ ɖǦƱȼȹƱǃ ɖǧȏƱǶȽ ǖƱǌǠǍ ƱȽ ȶɚƴȪǩȦɀɢǃ.

 ǟǍƱȗ ǋɀȭ ưǨƶ ɇɢȸȏ ȅȒȃư ɚƴ ȾɛȖȸǌȹư ưǭɢȽƱȬǃ ǦɛȭǬƱǂȹư ǟǶȽư
ǞǭǺȹư ɛɣǧɢȗ ȫȹ ȍȸȆɣ ɚ ȪǮƱɈǙ ȿȽ ɖǭȭǩȼȹư.
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ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưǊɱǦƱȎȼȹưɚɗɢɧƱɢȼɢȬȹư
 ɗȎǃưǭȹư ɖǧǡɛȹư : ɗɢȼȬȹư ƯƱɢȼɢȬȹưɚ ɗɢɧƱɢȼɢȬȹư ǊɲȏƱȖǌȹư

ǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹưɚǭɢȓɗǶɁƱǘǌȼȹư
ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưǁǶǠǃƱɈȏɛɁ

ɗȸǌȬȹưɗɢȹɛȼȹưɗɣǬǩȹưɗȸǌȬȹưɚɗɢȹɛȼȹưɗɢɦɣǯǘȹưɗȸǌȬȹưɚɗɢȹɛȼȹư
ǁǶɀȹưɗɣɛɦȼȹưǁɢȭǭǌȹǊƱɁɛȬȼȹư
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ɞɛǌǠȼȹư ɗȼɧƱȧ
ƯƱɰɢɰȼɰɢɰȬɰȹư
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ɖǧǡɛȹưɗȎǃưǭȹư:ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưƯƱɢȼɢȬȹưɚɗɢȼȬȹư
 ǊɱǦƱȎȼȹưɚ ɗɢɧƱɢȼɢȬȹư ǊɲȏƱȖǌȹư

ɗɢɧƱɢȼɢȬȹư

▪ȻȂɉȺƱȎȆȹưɖǦƱȖǌǷɱưɚɇɀȽ
▪ȍɢɀǾǍɗɣɚǦɳưȔƱɢȹɳưɚɗɢȏƱɀǾȹưɖǧȼǷɳưɚ
▪ȉȖǡɗɣǩȓɳư
▪ȷɣɛǠǍȅȖɀȹưɟȹƶȌưɛɁƴǦɛȧɛȹư
▪ɗȏƱɀǿǦưɛȼȹưɖǧɣǧȎȹưǵǃɲȼȸȹɚȶǮƱɀȼȹư.
▪ǦɛȧɛȹưȤǭǌǠɣɡȗȪǭǠȽɖǬƱɢǶȹưǧɢȹɛǌȹɗȧƱȇƱɈȭǭǠǍ
▪ƯưǩȓǊƱǂɀȹưǗǌɀɣȿȽɗɢȸȼȏƯƱɀǂȹưɡɧɛȂȹưȷȏƱȖǌǃɡɁƱǑǧɢǶȭƴǃǭȬȹưȾɛ

ƯƱȼȹưɚ.

ɗȸǐȽƴɟȸȏǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹư:

ȷȏƱȖǌȹưɡɧƱɢȼɢȬȹư
ǊưǭɢȒǍɗɢɧƱɣǯɢȗ:

ǭǶȭǖƱǙǯȹư˩ǭǤǂǍƯƱȼȹư˩ǧȼǘǍǁɢȸǠȹưɗȏƱɀǾȹǵɣɷưȻɣǭȭ

ǊưǭɢȒǍɗɢɧƱɢȼɢȭ:
ƴǧǿǧɣǧǠȹư˩ȿȖȎǍǯǂǤȹư˩ȤǭǡǁǺǤȹư˩ȑȂȽȺƱȎȆȹưɚ˩ɇȼȂɉɗɢȸȼȏƯƱɀǂȹưɧɛȂȹưɡ.
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ȪƱɀɉǬɛȽƴȶǧǍɟȸȏǎɚǧǡȷȏƱȖǌȹưɡɧƱɢȼɢȬȹư(ǊɱɱǦȷȏƱȖǌȹưɡɧƱɢȼɢȬȹư):

ȷȏƱȖǌȹư ȷɢȹǦɗȸǐȽƴ

ǮƱȓ ǧȏƱǾǍ
ǧȏƱǾǌɣǮƱȓȿɢǙɚǬǧɢɈȹưǧɀȏȍȃɚɗȎȆȧȿɢǿǬƱǥɡȗ
ȶɛȸǠȽȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưȕȖǤȼȹưɗǘɢǌɁ

ȷȏƱȖǌȹư.

Ⱦɛȸȹư ƯƱȖǌǥưȗƱɰȃƶ ǧɰɀȏ ǭɰȼǠȼȹư ɡɰɀǂȹư Ⱥɚǭǂȹư ȷɧƱǷ Ⱦɛȹ ɡȖǌǤɣ ɇǌ
 ȿɪǶȬɈȹư ɟȹƶ(ɠɛȂȏ ǁȭǭȽ. )

ǧɣǧǙ Ⱦɛȹ ǬɛɈȋǺɀȹư ɟȹƶ Ǧɛɢȹư ȶɛȸǠȽ ɗȗƱȃư ǧɀȏ ȤǬǮɳư Ⱦɛȸȹư ǭɈȊɣƱ.

ɖǬưǭǠȹư ɗǙǬǦ ɡȗ ǭɢȒǌȹưɗȗƱȃư ȿȽ ǗǍƱɀȹư ȶɛȸǠȼȹư ɖǬưǭǡ ɗǙǬǦ ȍȖǍǭǍNaOH ɚ
HClɖǧǡưɚ ǴƵȭ ɡȗ ƱȼɈȂȎǃ ɟȹƶ

ǁǷưǬ ǬɛɈȋǊưǭɰɰǌɪɁ ȶɛɰɰȸǠȽ ȷɰɰȏƱȖǍ ǧɰɰɀȏ ɗɰɰȂȖȹư ǧɰɰɣǬɛȸȭ ǁɰɰǷǭǌɣ
 ɗȂȖȹư,AgNO3 ȶɛȸǠȽ ȍȽȺɛɣǦɛǾȹưǧɣǬɛȸȭNaCl.

ɡɧƱǃǭɈȬȹư ǬƱɢǌȹư ȾƱɣǭǷ
˩ ư̈ǭɢȒǿ Ʊ̈ǡƱǂǾȽ ƯɡȂɢȹ ɡɧƱǃǭɈȬȹư ǬƱɢǌȹư ɠǭǶɣ ƱȽ ưǨƶ

ǴƱɰɰǠɁ ȿɢɰɰǂȆȦǃ ɆƱɰɰǂȆȧ ȷɰɰǿɚ ȿɢɰɰǷɛȼȒȽ ȿɪɰɰǿǬƱǥ ɚ
ƱȖǌȸȹ ɗɰɰǘɢǌɁ ȕɰɰȖǤȼȹư ȫɰɰɢǌɣǭǂȬȹư ȁɰɰȼǡ ȶɛɰɰȸǠȼǃ ȷɰɰȏ

 ȷǿƱǠȹư.

ȕǻƱȭ Ⱦɛȹ ǭɢȒǍɧƱɢȼɢȭɡɰɀȽ ȅɰȦɁ ɗȗƱɰȃƶ ǧɰɀȏ ǵȼǺȹư ȌƱǂǍ ɗȒǂǿ Ⱦɛȹ ǭɢȒǌɣ ɇ
 ɟȹƶ ȶɛȸǠȽHCl ȶɛȸǠȽ ɚƴNaOHȕȖǤȼȹư.

ɖǬưǭǻ ɚƴ Ưɛȃ ǬɛɈȋƯưɛɰɈȹư ɡɰȗ ɇȹƱȎɰǻƶ ǧɰɀȏ ȺɛɢǶɢɀȒȼȹư ȅɣǭǻ ȤǭǌǠɣ
 ȷȏƱȖǌȹư ɗǘɢǌɁ Ʊ̈ȂɢȽɚ ư̈ǭɈȊȽ ɠɛǘȹư.
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 ɡɧƱɢȼɢȬȹư ȷȏƱȖǌȹư
 Ǧưɛȼȹư ɡȗ ɖǧɣǧǙ ǊƱȖǿ ǬɛɈȋɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư ǊƱȖǿ ɡȗ ǭɢȒǍ ɛɉ

 ɗǘǍƱɀȹư

 ɡɧƱɢȼɢȬȹư ȷȏƱȖǌȹư
ǭǶȭȅǃưɚǬǦưɛȼȹưɗȸȏƱȖǌȼȹưȿɣɛȬǍɚȅǃưɚǬɖǧɣǧǙɡȗǦưɛȼȹưɗǘǍƱɀȹư

 ȿɢǘǶȭɳư ȍȽ ȾƱǐɢȼȹư Ȥưǭǌǡư ɡȗ Ʊȼȭ:
CH4 + 2O2 CO2 + 2H2O

ɗȹǦƱȎȼȹưɗɢǃƱǌȬȹư:
ǴǁǌȭưɗȹǦƱȎȼȹưɗɢǃƱǌȬȹưɡǌȹưȷǐȼǍƴǧǿǧɣǧǠȹư˩ɚƴȷȏƱȖǍǧɣǧǠȹưȍȽǶȭɳưȿɢǘ

ȿɣɛȬǌȹǧɢǶȭƴǧɣǧǠȹư(III)(ƴǧǾȹư).
 ǧɣǧǡ + ȿɢǘǶȭƴǁȇǬ Ưưɛɉ ǧɣǧǡ ǧɢǶȭƴ(III)

ǁǌȭưǊɱǦƱȎȼȹưɗɢǃƱǌȬȹưǊɲȏƱȖǌȸȹɗɢɧƱɢȼɢȬȹưɗɢȹƱǌȹư:
Ǵ ǴƱǠɀȹư ǧɢǌɣǭǂȭ ȿɢǤǶǌǃ ɡȦɀȹư ǴƱǠɀȹư ɟȸȏ ȶɛǾǠȹư ȿȬȼɣ(II ) ƯưɛɈȹư ǦɛǙɚ ɡȗ

 ȷȏƱȖǌȹư ưǩɉ ɡȗ ǋɣǭǂȬȹư ǧɢǶȭƴ ɡɁƱǑ ǮƱȓ ƱȂɣƴ ȾɛȬǌɣɚ ˩ɠɛǘȹư.

ǴǧɀȏȿɢǤǶǍǊƱɁɛǃǭȭȺɛɣǦɛǾȹưɗɢɀɢǙɚǬǧɢɈȹư(ǊƱɁɛǃǭȬɢǃȺɛɣǦɛǾȹư)˩ǌǍȫȬȖ
ɗɁɛȬȽǊƱɁɛǃǭȭȺɛɣǦɛǾȹư˩ɡɁƱǑɚǧɢǶȭƴȾɛǃǭȬȹưƯƱȼȹưɚ.

Ǵ ƯƱȽ ɇɀȏ Ǘǌɀɣ ɚ ǬƱǘȖɁƱǃ ǀɛǠǾȽ ȿɢǘǶȭɳư ǮƱȓɚ ȿɢǙɚǬǧɢɈȹư ǮƱȓ ȿɢǃ ȷȏƱȖǌȹư.

Ǵȷȸȏ: ɗɢǃƱǌȬȹư ɗȹǦƱȎȼȹư ȺưǧǤǌǷư ȿȬȼɣ ɱ

ǗǍưɛɀȹư ɚ ǊɲȏƱȖǌȼȸȹ ȥɢȧǧȹư ȕǿɛȸȹ ɗɢȗƱȭ ǭɢȓ ƱɈɁɳ

 ǴƱǠɀȹư ǧɢǌɣǭǂȭۅ +  ɡȦɁ ǴƱǠɁ                           ȿɢǘǶȭƴ +ǋɣǭǂȬȹư ǧɢǶȭƴ ɡɁƱǑ ɢǤǶǍȿ

                  ɗɢɀɢǙɚǬǧɢɈȹư ȺɛɣǦɛǾȹư ǊƱɁɛǃǭȭ ȺɛɣǦɛǾȹư ǊƱɁɛǃǭȭ + ɡɁƱǑ
ǧɢǶȭƴ ȾɛǃǭȬȹư +ƯƱȼȹư

ɢǤǶǍȿ

 ȿɢǙɚǬǧɢɉ + ɖǬưǭǡ                           ȿɢǘǶȭƴ +ƯƱȽ

 ɡȗ ȶưɝǶȹư ǭɈȊɣ Ⱦƴ ȿȬȼȽɗȒɢǿɞǭǥư: ȷȸȏ : ɗɢǃƱǌȬȹư ȿȽ ɱǧǃ ɗɢȸȬɢɈȹư ɗȹǦƱȎȼȹư ȺǧǤǌǶǍ
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ɗɢȸȬɢɈȹư ɗȹǦƱȎȼȹư
ɡɉɗȹǦƱȎȽɗɢɧƱɢȼɢȭǭǂȎǍȿȏȑɢǾȹưɗɢɧƱɢȼɢȬȹưɗǠɢǠǾȹưǦưɛȼȸȹȸȏƱȖǌȼȹưɗɚɗǘǍƱɀȹư

ȾɚǧǃɖǬƱǻɵưɟȹƶǊƱɢȼȬȹưɗɢǂǶɀȹưǦưɛȼȸȹɗȸȏƱȖǌȼȹưɚɗǘǍƱɀȹư.

Ǵ ɗɢȹƱǌȹư ǊɲȏƱȖǌȹư ȿȽ ȷȭ ɡȗ ɗǘǍƱɀȹư Ǧưɛȼȹưɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư Ǧǧǡ:
▪ȗ ȺɛɣǦɛǾȹư ƯƱȦȹƶ ǧɀȏ ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉɚ ȿɢǙɚǬǧɢɈȹư ǮƱȓ ȾɛȬǍ ɡ

 ƯƱȼȹư.

▪ȷȏƱȖǌɣɡɁƱǑǧɢǶȭƴȾɛǃǭȬȹưƯƱȼȹưɚɡȗɗɢȸȼȏǁɢȭǭǌȹưɡɧɛȂȹưȾɛȬǌɢȹǮƱȓ
ȿɢǘǶȭɳưǮɛȭɛȸǘȹưɚ.

Ǵ ƴǧǾȹư ȿɣɛȬǍ ȷȏƱȖǌȹ ɗɢȸȬɢɈȹư ɗȹǦƱȎȼȹư ǁǌȭư.

 ǊɲȏƱȖǌȼȹư :ƯƱȼȹư ɚ ȺɛɣǦɛǾȹư
 ǗǍưɛɀȹư :ȺɛɣǦɛǾȹư ǧɢǶȭɚǬǧɢɉ ɚ ȿɢǙɚǬǧɢɈȹư ǮƱȓ

 ǊɲȏƱȖǌȼȹư :ƯƱȼȹư ɚ ȾɛǃǭȬȹư ǧɢǶȭƴ ɡɁƱǑ
 ǗǍưɛɀȹư :Ǯɛȭɛȸǘȹư ɚ ȿɢǘǶȭɱư ǮƱȓ

Fe + O2 ื Fe2O3

          ǗǍưɛɁǊɲȏƱȖǌȽ
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ɗȹƱǠȹưɗɢɧƱɣǯɢȖȹưǊɲȏƱȖǌȼȸȹǗǍưɛɀȹưɚ:
 ɗǂȸǾȹư ɖǦƱȼȹư(s ) ɗȸɧƱǶȹư ɖǦƱȼȹư ˩(र )˩ ǮƱȒȹư(g ) ɡɧƱȼȹư ȶɛȸǠȼȹư ˩(aq . )

Ǵ ǧɣǧǠȹư ƴǧǾȹ ɗɢȸȬɢɈȹư ɗȹǦƱȎȼȹư ǁǌȭư:

ǮƱȖǠȹư ȷȽƱȎȹư

ɖǦƱȽǭɢȒǍȿȽɗȏǭǷȷȏƱȖǌȹư˩ƱɈɀȬȹɚɱȪǭǌǺǍɇɢȗ

Ǵȷȸȏ: ɢȬȹư ɗȹǦƱȎȼȹư ɡȗ ȻɈǶȹư Ȥɛȗ ɇǃ ɗǿƱǤȹư ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư ǁǌȬɣɗɢɧƱɢȼ.
ȼɢȬȹư ȷȏƱȖǌȹư ȿȏ ɗǘǍƱɀȹư ɚƴ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư ȿȽ ǭǂǌȎɣ ɱ ǮƱȖǠȹư ȷȽƱȎȹư Ⱦɳ ɡɧƱɢ

ǟǿȺƴƵȆǥ:
ǴɧƱɢȼɢȬȹư ȷȏƱȖǌȹư ȿȏ ɗǘǍƱɀȹư ɚƴ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư ȿȽ ǭǂǌȎɣ ɱ ǮƱȖǠȹư ȷȽƱȎȹưɡǟǿ

ǴɢǙɚǬǧɰɢɈȹư ǧɢɰǶȭƴ ȤɛɰȖȹ ɡɧƱɰȼȹư ȶɛɰȸǠȼȹư ȫɰȬȖǌȹ ɗɰɢȸȬɢɈȹư ɗȹǦƱȎȼȹư ǁǌȭư ȿ
 ǯɢɀǘɀȼȹư ǧɢǶȭƴ ɡɁƱǑ ȺưǧǤǌǷƱǃ(IV ) ǮƱȖǡ ȷȽƱȎȭ.

ȤɛȖȹ ɡɧƱȼȹư ȶɛȸǠȼȹư ȫȬȖǍ ɗȏǭǷ ɖǦƱɣǯȹ ǯɢɀǘɀȼȹư ǧɢǶȭƴ ɡɁƱǑ ȺǧǤǌǶɣ ǧɢǶȭƴ
 ȿɢǙɚǬǧɢɈȹư.

ɗȊǡɲȽ:

 ƱɉǯȽǬ ǁǌȭƴ ˩ ɖǬưǭǠȹư ǋȽǧǤǌǷư ưǨƶ(ȟ )ȻɈǶȹư Ȥɛȗ

ǴǁǌȭưɗȹǦƱȎȼȹưɗɢȸȬɢɈȹưȷȏƱȖǌȹǊƱɁɛǃǭȭȺɛɣǦɛǾȹưɢɀɢǙɚǬǧɢɈȹưɗ
(ǊƱɁɛǃǭȬɢǃȺɛɣǦɛǿ)ȍȽȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưȿɣɛȬǌȹȶɛȸǠȽɡɧƱȽ

ȿȽǧɣǬɛȸȭȺɛɣǦɛǾȹưƯƱȼȹưɚǮƱȓɚɡɁƱǑǧɢǶȭƴȾɛǃǭȬȹư.

ǴǁǌȭưɗȹǦƱȎȼȹưɗɢȸȬɢɈȹưȤưǭǌǡɱǋɣǭǂȬȹưɡȗȿɢǘǶȭɳưƱɁɛȬȽɡɁƱǑǶȭƴǧɢ
ǋɣǭǂȬȹư.

S(s)+O2(g) 
ȟ

SO2(g)

Fe(s) + O2(g)     ื Fe2O3(s)

H2O2(aq)    
MnO2 H2O(l) + O2(g)

NaHCO3(s) + HCl(aq)  ื NaCl(aq) + H2O(l) + CO2(g)
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ǴǁǌȭưɗȹǦƱȎȼȹưɗɢȸȬɢɈȹưȿɢǤǶǌȹǊưǬɛȸȭȺɛɢǷƱǍɛǂȹưɡȗǦɛǙɚɡɁƱǑǶȭƴǧɢ
ǯɢɀǘɀȼȹưȷȽƱȎȭǮƱȖǡƱɁɛȬȽǮƱȓȿɢǘǶȭɳưǧɣǬɛȸȭɚȺɛɢǷƱǍɛǂȹưǁȸǾȹư

ǁǌȭư ̈ƱȦɢȸȎǍȕǾɣǊɲȏƱȖǌȹưɗɢȹƱǌȹư:

ȅȸǤɣȶɛȸǠȽɡɧƱȽȿȽǧɢǶȭɚǬǧɢɉȺɛɢǷƱǍɛǂȹưȍȽȶɛȸǠȽɡɧƱȽȿȽȁȼǡ
ȫɢǌɣǭǂȬȹư˩ȾɛȬǌɢȗƯƱȽȶɛȸǠȽɚɡɧƱȽȿȽǊƱǌɣǭǂȭȺɛɢǷƱǍɛǂȹư.

ǧɀȏɗȗƱȃƶȺɛɣǦɛǾȹưǁȸǾȹưɟȹƶƯƱȼȹưȾɛȬǌɣǮƱȓȿɢǙɚǬǧɢɈȹưȶɛȸǠȽɚɡɧƱȽȽȿ
ǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹư.

ȷȏƱȖǌɣǮƱȓƱɢɁɛȽɱưȍȽǮƱȓȿɢǘǶȭɳưɡȗǦɛǙɚȿɢǍɲǂȹưȷȽƱȎȭǮƱȖǡǗǌɀɢȹȓǮƱȶɚƴ
ǧɢǶȭƴȿɢǙɚǭǌɢɀȹưɚǬƱǤǃƯƱȼȹư

ȷȏƱȖǌɣȶɛȸǠȽȁȼǡȫɢǌɣǭǂȬȹưȍȽȶɛȸǠȽǧɣǬɛȸȭȺɛɣǬƱǂȹưǗǌɀɢȹǁǷưǬȭǊƱǌɣǭǂ
ȺɛɣǬƱǂȹưȶɛȸǠȽɚȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹư

ȷȏƱȖǌɣǮƱȓɡǑɲǑǧɢǶȭƴɡɧƱɀǑȿɢǙɚǭǌɢɀȹưȍȽƯƱȼȹưȿɣɛȬǌȹȶɛȸǠȽȁȼǡǮɚǭǌɢɀȹư

KClO3(s)

ȟ , MnO2
O2(g)  +  KCl(s)

ǴKOH(aq)  +  H2SO4(aq) ื H2O(l) +  K2SO4(aq)

ǴNH3(g) +  O2(g)
Pt

NO(g) +  H2O(g)

ǴNa(s)  +  H2O(l) ืNaOH(aq) +  H2(g)

ǴH2SO4(aq) +  BaCl2(aq) ื BaSO4(s) +  HCl(aq)

ǴN2O3(g) +  H2O(l) ื HNO2(aq)
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ȾǮɚɗȹǦƱȎȼȹưɗɢɧƱɢȼɢȬȹư:

ǴǁǌȭưɗȹǦƱȎȼȹưɗɁɚǮɛȼȹưȷȏƱȖǌȹȺɛɢɀȼȹɳưȍȽȿɢǘǶȭɳưɡȗƯưɛɈȹưȾɛȬɢȹ
ɗȦǂȇɗȦɢȧǬȿȽǧɢǶȭƴȺɛɢɀȼȹɳưɡȆȒǍȺɛɢɀȼȹɳưɇɢȼǠǍɚȿȽɖǧǶȭɳư.

4Al(s) +  3O2(g) ื 2Al2O3(s)

ǴƯƱȼȹư ȿɣɛȬǌȹ ȿɢǘǶȭɳưɚ ȿɢǙɚǬǧɢɈȹư ȷȏƱȖǌȹ ɗɁɚǮɛȼȹư ɗȹǦƱȎȼȹư ǁǌȭư  .
2H2(g) +  O2(g)  ื 2H2O(l)

ǴǁǌȭưɗȹǦƱȎȼȹưɗɁɚǮɛȼȹưǭȼȒȹȫȸǷȿȽǯȸȗǴƱǠɀȹưɡȗȶɛȸǠȽɡɧƱȽȿȽǊưǭǌɪɁ
ɗȂȖȹư˩ǁǷǭǌǍǊưǬɛȸǃɗȂȖȹưɟȸȏȫȸǷǴƱǠɀȹư.

2AgNO3(aq) +  Cu(s) ื Cu(NO3)2(aq) +  2Ag(s)

ǴǁǌȭưɗȹǦƱȎȼȹưɗɢɧƱɢȼɢȬȹưɗɁɚǮɛȼȹưȷȏƱȖǌȹȾɛǃǭȬȹưȍȽɢǘǶȭɳưȿ
ȿɣɛȬǌȹȶɚƴǧɢǶȭƴȾɛǃǭȬȹư.

ǁǌȭưɗȹǦƱȎȽɗɢɧƱɢȼɢȭɗɁɚǮɛȽȿȽǊɲȏƱȖǌȹưɗɢȹƱǌȹư:
Ǵ  ȿɢǙɚǬǧɢɉ  +  ǋɣǭǂȭึ ȿɢǙɚǬǧɢɈȹư ǧɢǌɣǭǂȭ

ǴǧɣǬɛȸȭǧɣǧǠȹư(III)+ǧɢǶȭɚǬǧɢɉȺɛɢǶȹƱȬȹưึǧɢǶȭɚǬǧɢɉǧɣǧǠȹư(III)+
ǧɣǬɛȸȭȺɛɢǶȹƱȬȹư

ǴȺɛɣǦɛǿ+ƯƱȽึǧɢǶȭɚǬǧɢɉȺɛɣǦɛǿ+ȿɢǙɚǬǧɢɉ

ǴǧɢǶȭɚǬǧɢɉȺɛɢǶȹƱȬȹư+ȁȼǡȫɢǌɣǭǂȬȹưึǊƱǌɣǭǂȭȺɛɢǶȹƱȬȹư+ƯƱȽ

2C(s) + O2(g) ื 2CO(g)

H2(g) +  S(s)   ื H2S(g)

2FeCl3(aq) +  3Ca(OH)2(aq) ื 2Fe(OH)3(aq) +  3CaCl2(aq)

2Na)s( + 2H2O)࢒( ื 2NaOH)aq( + H2)g(

Ca)OH(2)aq( + H2SO4)aq( ื CaSO4)s( + 2H2O)࢒(
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Ǵ Ǧɛɰɰɢȹư ȾɛɰɰȬǌɢȹ ȺɛɢɰɰǷƱǍɛǂȹư ǧɰɰɣǦɛɣ ȿɰɰȽ ȶɛɰɰȸǠȽ ɡɰɰȗ ǬɛɰɰȸȬȹư ǮƱɰɰȓ ǬưǭɰɰȽƶ
 ȺɛɢǷƱǍɛǂȹư ǧɣǬɛȸȭ ȶɛȸǠȽɚ.

ǴȾɛȬǍǮƱȓȿɢǙɚǬǧɢɈȹưȶɛȸǠȽɚɡɧƱȽȿȽǧɣǬɛȸȭǧɣǧǠȹư(II)ǧɀȏǭȼȓǧɣǧǠȹư
ɠǯȸȖȹưɡȗȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹư.

ǴȿɢǤǶǍǧɢǶȭƴɗȂȖȹưǁȸǾȹưȾɛȬǌǌȹɗȂȖȹưǮƱȓɚȿɢǘǶȭɳư.

Ǵ Ǧɛɢȹư ǧɣǬɛȸȭ ȾɛȬǌɢȹ ǬɛȸȬȹư ǮƱȓ ȍȽ Ǧɛɢȹư ǊưǬɛȸǃ ȷȏƱȖǌǍ.

Ǵ ȥǂɧǯȹư ǧɢǌɣǭǂȭ ȿȽ ȅɢȸǥ ȿɢǤǶǌǃ ȥǂɧǯȹư ǯȸȗ ǖƱǌɁƶ ȿȬȼɣ (II ) ȺɛɢǶȹƱȬȹư ǧɢǶȭƴɚ .
ɣǭǂȭɚ ȺɛɢɰɰǶȹƱȬȹư ǧɰɰɢǌɣǭǂȭ ȷɰɰǐȽ ɞǭɰɰǥƴ ɗɢȗƱɰɰȃƶ ǗǍưɛɰɰɁ Ʊ̈ɰɰȂɣƴ ȾɛɰɰȬǌǍ Ⱦƴ ȿɰɰȬȼɣ ǊƱɰɰǌ

 ȺɛɢǶȹƱȬȹư.

ȾǮǊɱǦƱȎȼȹưɗɢȹƱǌȹư:
ǴP)s( + O2)g( ื P4O10)s(

ǴCS2 )aq( + Cl2 )g( ื CCl4 )aq( + S2Cl2 )aq(

Cl2)g( + 2KI)aq( ื I2)s( + 2KCl)aq(

Fe)s( + 2HCl)aq( ื H2)g( + FeCl2)aq(

2Ag2O)s( ื 4Ag)s( + O2)g(

I2)s( + Cl2)g( ื 2 ICl)s(

4HgS)s( + 4CaO)s( ื 4Hg)g( + 3CaS)s( + CaSO4)s(

4P)s( + 5O2)g( ื P4O10)s(

CS2 )aq( + 3Cl2 )g( ื CCl4 )aq( + S2Cl2 )aq(

ǴAgNO3 )aq( + H2S )g( ื Ag2S )s( + HNO3 )aq(

ǴAl + CuSO4 ื Al2)SO4(3 + Cu

2AgNO3 )aq( + H2S )g( ื Ag2S )s( + 2HNO3 )aq(

2Al + 3CuSO4 ื Al2)SO4(3 + 3Cu

ǴSO2 )g( + O2 )g(ื SO3 )g(

2SO2 )g( + O2 )g(ื 2SO3 )g(
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ǴCH4 )g( + Br2 ื)࢒( CH3Br )g( + HBr )g(

CH4 )g( + Br2 ื)࢒( CH3Br )g( + HBr )g(

ǴNaCl + H2SO4 ืNa2SO4 + HCl

ǴMnO2 )s( + HCl )aq( ืMnCl2 )aq( + H2O)࢒( + Cl2 )g(

ǴFeCl3 )aq( + NaOH )aq(ื Fe)OH(3 )aq( + NaCl )aq(

ǴAl )s( + N2 )g(ื AlN )s(

ǴPbO2 ื PbO + O2

ǴFe2O3 )s( + H2 )g(
ᶭ Fe )g( + H2O)࢒(

ǴZn)OH(2 )s( + H3PO4 )aq( ื Zn3)PO4(2 )s( + H2O)࢒(
Ǵ)NH4(2CO3 ืNH3 + H2O + CO2

ǴCO )g( + Fe2O3 )s( ื Fe )s( + CO2 )g(

2NaCl + H2SO4 ืNa2SO4 + 2HCl

MnO2)s( + 4HCl)aq( ืMnCl2)aq( + 2H2O)࢒( + Cl2)g(

FeCl3)aq( + 3NaOH)aq(ื Fe)OH(3)aq( + 3NaCl)aq(

2Al)s( + N2)g(ื 2AlN)s(

2PbO2 ื 2PbO + O2

Fe2O3)s( + 3H2)g(
ᶭ 2Fe)g( + 3H2O)࢒(

3Zn)OH(2 )s( + 2H3PO4 )aq( ื Zn3)PO4(2 )s( + 6H2O)࢒(
)NH4(2CO3 ื 2NH3 + H2O+ CO2

3CO )g( + Fe2O3 )s( ื 2Fe )s( + 3CO2 )g(
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ǴFe)OH(3 ื Fe2O3 + H2O

ǴH2 + Fe3O4 ื Fe + H2O

 ǊɱǦƱȎȼȹưɚ ɗɢɧƱɢȼɢȬȹư ǊɲȏƱȖǌȹư ɟȸȏ ɗȸɦǷƴ
ɗɢɧƱɢȼɢȬȹư

ǁǌȭưȿɢǃȿɢǷɛȦȹưȻǷɱưɚƴǟȸȆǾȼȹưɡȼȸȎȹưȶưǧȹưɟȸȏȷȭƱȼȽɡȸɣ:
Ǵ Ǧưɛȼȹư ɡȗ ɖǧɣǧǙ ǊƱȖǿ ǬɛɈȋɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư ǊƱȖǿ ɡȗ ǭɢȒǍ

ɗǘǍƱɀȹư ( .ȷȏƱȖǌȹưɡɧƱɢȼɢȬȹư)

Ǵ ɗǘǍƱɀȹư Ǧưɛȼȹư ɡȗ ɖǧɣǧǙ ȅǃưɚǬ ȿɣɛȬǍɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư ȅǃưɚǬ ǭǶȭ .
 (ȷȏƱȖǌȹưɡɧƱɢȼɢȬȹư)

ǴɗȹǦƱȎȽɗɢɧƱɢȼɢȭǭǂȎǍȿȏȑɢǾȹưɗɢɧƱɢȼɢȬȹưɗǠɢǠǾȹưǦưɛȼȸȹȸȏƱȖǌȼȹưɗɗǘǍƱɀȹưɚ
ȾɚǧǃɖǬƱǻɵưɟȹƶǊƱɢȼȬȹưɗɢǂǶɀȹưǦưɛȼȸȹɗȸȏƱȖǌȼȹưɗǘǍƱɀȹưɚ.

(ɗȹǦƱȎȼȹưɗɢȸȬɢɈȹư)

Ǵ ɇɢȗ ȪǭǌǺǍ ɱ ƱɈɀȬȹɚ ȷȏƱȖǌȹư ɗȏǭǷ ȿȽ ǭɢȒǍ ɖǦƱȽ ( .ȷȽƱȎȹưǮƱȖǠȹư)

Ǵ ˫ ɗɢɧƱɢȼɢȬȹư ɗȹǦƱȎȼȹư ȾǮɚ ɚ ɗȸǌȬȹư ƯƱȦǃ ȾɛɁƱȧ ɗȧɲȏ ɡɉ ƱȽ
ǧɀȏȾǮɚɗȹǦƱȎȼȹưɗɢɧƱɢȼɢȬȹư˩ȾɛȬɣǦǧȏǊưǬǨǊɲȏƱȖǌȼȹưɚƱɈȏɛɁɠɚƱǶɣǦǧȏ

ǊưǬǨǗǍưɛɀȹưƱɈȏɛɁɚ˩ȥȦǠǌɢȗȾɛɁƱȧƯƱȦǃɗȸǌȬȹư.

Ǵ˫ ǮƱȖǠȹư ȷȽƱȎȹư ȺưǧǤǌǷư ɖǧɧƱȗ ƱȽ
 ȌǭǷƴ ȷȏƱȖǌȹư ǟǂǾɣ ɡȬȹ.

2Fe)OH(3 ื Fe2O3 + 3H2O

4H2 + Fe3O4 ื 3Fe + 4H2O
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ǁǌȭưȑɢǾȹưǮɛȽǭȹưɚɞǭǥɳưȷȬȹƱȼȽɡȸɣ:
Ǵ ǋɣǭǂȬȹư ǧɢǶȭƴ ǏȹƱǑ ǮƱȓ :_____________

Ǵ ƯƱȼȹư ɡȗ ɗǂɧưǨ ȺɛɢǷƱǍɛǂȹư ǊưǭǌɪɁ :_____________

Ǵ ɡɧƱɢȼɢȭ ȷȏƱȖǍ ɡȗ ɖǬưǭǠȹư ȺưǧǤǌǷư :_______________

Ǵ ǴƱǠɁ ǯȸȗ :_________________

Ǵ ȥǂɧǮ ȷɧƱǷ :________________

Ǵ ǮƱȖǡ ȷȽƱȎȭ ȿɢǿǬƱǤȹư ǧɣǬɛȸȭ :______________

ȷȼȭƴȐưǭȖȹư:
Ǵ ǭɢȒǍ ǧɣǧǠȹư ƴǧǿ ǭǂǌȎɣ________ ǭɢȒǍ ǧɣǧǠȹư ǬƱɈǾɁư Ʊȼɀɢǃ__________

Ǵ  ɡɉ ǋɣǭǂȬȹư ǧɢǶȭƴ ǏȹƱǑ ǮƱȒȹ ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư__________

Ǵ ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹưNa2CO3  ɟȼǶɣ ǁȭǭȼȹ_______________

Ǵ ƯƱȼȹư ɡȗ ɗǂɧưǩȹư ȺɛɢǷƱǍɛǂȹư Ǌưǭǌɢɀȹ ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư__________

ǴǯȽǭȹư(g)ȶǧɣɟȸȏɗȹƱǠȹư__________ƱȼɀɢǃȶǧɣǯȽǭȹư(र)ɟȸȏɗȹƱǠȹư
_________ǯȽǭȹưɚ(s)ɟȸȏɗȹƱǠȹư__________ǯȽǭȹưɚ(aq)ȶǧɣɟȸȏɗȹƱǡ

ȶɛȸǠȽɡɧƱȽ.

ǴǦưɛȼȹưɡǌȹưǁǌȬǍɟȸȏȿɢȼɣȻɈǶȹưɡȗɗȹǦƱȎȼȹưɗɢɧƱɢȼɢȬȹưɟȼǶǍɛȼȹưǦư
__________ƱȼɀɢǃɡǌȹưǁǌȬǍɟȸȏǬƱǶɣȻɈǶȹưɡȗɗȹǦƱȎȼȹưɢɧƱɢȼɢȬȹưɗ

ɟȼǶǍǦưɛȼȹư__________

Ǵ  ǯȽǭȹƱǃ ɡɧƱɢȼɢȬȹư ȷȏƱȖǌȹư ɡȗ ɖǬưǭǠȸȹ ǯȽǭɣ__________

ɡɧƱɢȼɢȭɡɧƱɣǯɢȗ

SO3(g)

ȺɛɣǦɛǾȹư ǊƱɁɛǃǭȭ

KNO3(aq)

ɗɣǮƱȒȹư
ɗȸɧƱǶȹưɗǂȸǾȹư

ɗǘǍƱɀȹư
ɗȸȏƱȖǌȼȹư

Ƃ

SO3(g)

KNO3(aq)

Ƃ

Cu(s)

Hg(l)

ZnCl2
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ǭǌǥưɗǃƱǙɵư:
Ǵ ɠɛɰɰȂȎȹư ǁɰɰȭǭȼȹư ɗȗƱɰɰȃư ǧɰɰɀȏ ( ȿɢɰɰǶȬɈȹư ) ɡɰɰɀǂȹư Ⱥɚǭɰɰǂȹư ȷɧƱɰɰǷ ɟɰɰȹư

 ǁǂǶǃ ɇȗǭȎɁ ɡɧƱɢȼɢȭ ȷȏƱȖǍ ǎǧǠɣ ǭȼǠȼȹư:

ǬɛɈȋǁǷưǬ
ƯƱȖǌǥưȾɛȹȺɚǭǂȹư
ȾƱɣǭǷǬƱɢǍɡɧƱǃǭɈȭ
ǬɛɈȋȾɛȹǧɣǧǙ

Ǵ ɡɧƱɢȼɢȭ ȷȏƱȖǍ ǎɚǧǡ ɟȸȏ ȶǧǍ ɱ ɗɢȹƱǌȹư ǊưǭɢȒǌȹư ɞǧǡƶ:

ǭɢȒǍȾɛȹȶɛȸǠȼȹư
ȾɛȬǍǁǷưǬ
ǭǤǂǍɖǦƱȼȹư

ǧȏƱǾǍǮƱȓ

Ǵ ɗȹǦƱȎȼȹư ǁǶǡ ɠɛǘȹư ƯưɛɈȹư ɡȗ ȺɛɢǶɀȒȼȹư ȿȽ ȅɣǭǻ ȶƱȎǻư ǧɀȏ:
2Mg(s) + O2(g) s 2MgO(s)ǗǍƱɀȹư ǁȭǭȼȸȹ ɗɢɧƱɣǯɢȖȹư ɗȹƱǠȹư ȾɛȬǍ

ȷɧƱǷ ǁȸǿ ȶɛȸǠȽǮƱȓ

Ǵ ɡɉ ȺɛɢǷƱǍɛǂȹư ǧɢǶȭɚǬǧɢɈȹ ɗǠɢǠǾȹư ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư:
BaO K2O Ba(OH)2KOH

ǴɗɰɰɢɧƱɢȼɢȬȹư ɗɰɰȹǦƱȎȼȹư ǟǂɰɰǾǍ ɟɰɰǌǡ ɡȹƱɰɰǌȹư ȷɰɰȏƱȖǌȹư ɡɰɰȗ ȿɢǘɰɰǶȭɳư ǊɱɛɰɰȽ Ǧǧɰɰȏ
 ɛɉ ɇɁɚǮɛȽ:

2C2H6(g) + __O2(g)s 4CO2(g) + 6H2O (g)

8 7 610

ȷȸȏ
ǴɗɢɧƱɢȼɢȬȹư ǊưǭɢȒǌȹư ȿȽ ǧɣǧǠȹư ƴǧǿ ǭǂǌȎɣ

ȾɳǊƱȖǿǦưɛȼȹưɗȸȏƱȖǌȼȹư(ǮƱȓȿɢǘǶȭɳưɚǧɣǧǠȹưǁȸǾȹư)ǊǭɢȒǍ˩ǊǭɈȋɚ
ǊƱȖǿɖǧɣǧǙɡȗǧɢǶȭƴǧɣǧǠȹưɡǑɲǐȹưǗǍƱɀȹư(ƴǧǾȹư)
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ǊưǬƱǂǌǥưɗɢɁɚǭǌȬȹư
ȤɛɰȖɰǍ ɚ ǀǬǧɰɰɰɰǍ

ɖǧǡɛȹưɗȎǃưǭȹư:ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưƯƱɢȼɢȬȹưɚɗɢȼȬȹư
ǶɁƱǘǌȼȹư ǭɢȓ ɚ ɗǶɁƱǘǌȼȹư ǊɲȏƱȖǌȹưɗ

ǊɲȏƱȖǌȹưȿɢǃȷɧưɛǶȹư:
ƯƱȽɚ ɠɛȂȏ ǭǌǷƴ Ǘǌɀɣ Ǐɢǡ ˩ȶɛǠȬȹư ȍȽ ɠɛȂȎȹư ȁȼǠȹư ȷȏƱȖǌɣ
RCOOH(l) +  ROH(l) ื RCOOR(l) +  H2O(l)

ǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹư:
ɗǶɁƱǘǌȼȹư ǊɲȏƱȖǌȹư

ɡɉǊɲȏƱȖǍȾɛȬǍǦưɛȼȹưɗȸȏƱȖǌȼȹư˩ǦưɛȼȹưɚɗǘǍƱɀȹưȿȽɗȹƱǠȹưɗɢɧƱɣǯɢȖȹưȖɁƱɈǶ

ǊɲȏƱȖǌȹưȿɢǃǊưǮƱȒȹư:
 ˩ ȿɢȎȖǍǭɰȽ ɖǬưǭɰǡ ɗɰǙǬǦɚ ɠɛɰǙ ȅȒȃ ǋǠǍ ȿɢǙɚǭǌɢɀȹư ǮƱȓ ȍȽ ȿɢǙɚǬǧɢɈȹư ǮƱȓ ȷȏƱȖǌɣ

 ȺɛɢǷƱǍɛǂȹư ǧɢǶȭƴ ɚ Ⱥɛɢɀȼȹɳư ǧɢǶȭƴ ȿȽ ǁȸǿ ǮƱȖǡ ȷȽƱȏ ǟȆǷ ɟȸȏ.

N2(g) +  3H2(g)

K2O ɚ Al2O3
2NH3(g)

ǊɲȏƱȖǌȹưȿɢǃȺƱǶǙɳưɗǂȸǾȹư:
ǌɰǶɣ ˩ Ǘɉɛǌɣ Ⱦƴ ɟȹƶ ǧɣǧǠȹư ȤɛǠǶȽɚ ǋɣǭǂȬȹư ǭɉǮ ȤɛǠǶȽ ȿȽ ȅɢȸǥ ȿɢǤǶǍ ǧɀȏ ǭȼ

ɰɢȼɣ Ⱦɛɰȸȹư ɠǦƱȽǬ ǁȸǿ ȻǶǙ ȾɛȬǌɣɚ ǧȧɛȼȹư ǦƱȎǃƶ ȻȓǬ ưǧɣǧǻ ƱǘɉɛǍ ȅɢȸǤȹư ǗɉɛǍ ȷ
 ǧɣǧǠȹư ǧɢǌɣǭǂȭ ɛɉ ǦɛǷɳư ɟȹƶ(II)

Fe(s) +  S(s)
ᶭ

FeS(s)

ǴǭȆȼȹư ȄɛȦǷɚ Ȥǭǂȹư ǎɚǧǡ ǧɀȏ ɗɣɚưǭǠǾȹư ȀǬɱư ɗǃɛǾǥ ǦưǦǯǍ
ȿɢǙɚǭǌɢɀȹư ǧɢǷƱȭƴ ȿɣɛȬǍ ɡȗ ǁǂǶǌɣ Ȥǭǂȹư ȾɳNO , NO2 ɆƱɰɢȽ ɡɰȗ ǀɚǩɰǍ ɡɰǌȹư

ɗɢɀɢǙɚǭǌɢɀȹư ȀƱȼǡɳư ȾɛȬǌȹ ǭȆȼȹưHNO3 , HNO2 ɗǃǭǌȹư ɗǃɛǾǥ ǧɣǯǍ ɡǌȹư.



ɗɰɰȋɛɰȖɰǠɰȽ ȤɛɰɰȦɰɰǠɰɰɰȹư ȍɰɢɰȼɰǙ

ǊɲȏƱȖǌȹưǭɢȓɗǶɁƱǘǌȼȹư:
 ɗǶɁƱǘǌȼȹư ǭɢȓ ǊɲȏƱȖǌȹư

ƴ ȿɢǌɢɧƱɣǯɢȗ ȿɢǌȹƱǡ ȿȽ ɗǘǍƱɀȹư Ǧưɛȼȹưɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư ȾɛȬǍ ǊɲȏƱȖǍ ɡɉ ǭǐȭƴ ɚ.
Zn(s) +  2HCl(aq) ื ZnCl2(aq) +  H2(g)

CaCO3(s)  ื CaO(s) +  CO2(g)

ȕɀǿǊɲȏƱȖǌȹưɗɢȹƱǌȹưǁǶǡƱɈȏɛɁ:

ɗȸɦǷƴɟȸȏǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹưɚǭɢȓǶɁƱǘǌȼȹưɗ
ǁǌȭưȿɢǃȿɢǷɛȦȹưȻǷɱưɚƴǟȸȆǾȼȹưɡȼȸȎȹưȶưǧȹưɟȸȏȷȭƱȼȽɡȸɣ:

ǴǊɲȏƱȖǍȾɛȬǍǦưɛȼȹưɗȸȏƱȖǌȼȹưǦưɛȼȹưɚɗǘǍƱɀȹưƱɈɀȏȿȽɗȹƱǠȹư
ɗɢɧƱɣǯɢȖȹưƱɈǶȖɁ(ǊɲȏƱȖǍɗǶɁƱǘǌȽ)

ǴǊɲȏƱȖǍȾɛȬǍǦưɛȼȹưɗȸȏƱȖǌȼȹưǦưɛȼȹưɚɗǘǍƱɀȹưƱɈɀȏȿȽȿɢǌȹƱǡǌɢɧƱɣǯɢȗȿɢɚƴ
ǭǐȭƴ.(ǊɲȏƱȖǍǭɢȓɗǶɁƱǘǌȽ)

ȷȼȭƴȐưǭȖȹư:
ǴƱȦǂȇɗȹƱǠȸȹɗɢɧƱɣǯɢȖȹưǦưɛȼȸȹǭǂǌȎɣȷȏƱȖǍǮƱȓȿɢǙɚǭǌɢɀȹưȍȽǮƱȓǧɢɈȹưȿɢǙɚǬ

ȿɣɛȬǌȹǮƱȓƱɢɁɛȽɳưȿȽǊɲȏƱȖǌȹư__________

Ǵ ǊɲȏƱȖǌȹư ȿȽ ǁɢǷǭǌȹư ǊɲȏƱȖǍ ǭǂǌȎǍ Ǧưɛȼȸȹ ɗɢɧƱɣǯɢȖȹư ɗȹƱǠȸȹ ƱȦǂȇ
_______________

ǵɁƱǘǌȽ ǭɢȓ

ǵɁƱǘǌȽ ǭɢȓ

ǵɁƱǘǌȽ

ǵɁƱǘǌȽ

ɗǶɁƱǘǌȼȹư

ɗǶɁƱǘǌȼȹư ǭɢȓ

ǴNaCl(aq) +  AgNO3(aq)ื AgCl(s)t +  NaNO3(aq)

ǴN2(g) +  2O2(g)  s 2NO2(g)

ǴHCl(aq) +   NaOH(aq)  s NaCl(aq) +   H2O(l)

ǴFe(s) +  CuSO4(aq) s FeSO4(aq) +  Cu(s)
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ǊưǬƱǂǌǥưɗɢɁɚǭǌȬȹư
ȤɛɰȖɰǍ ɚ ǀǬǧɰɰɰɰǍ

ǴƱȦǂȇɗȹƱǠȸȹɗɢɧƱɣǯɢȖȹưǦưɛȼȸȹǭǂǌȎɣȷȏƱȖǍǯȸȗȺɛɣǦɛǾȹưȍȽȤɛǠǶȽưǋɣǭǂȬȹ
ȿɣɛȬǌȹǧɢǌɣǭǂȭȺɛɣǦɛǾȹưǁȸǾȹưȿȽǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹư

_________________

Ǵ ɡȹƱǌȹư ɡɧƱɢȼɢȬȹư ȷȏƱȖǌȹư Ǧưɛȼȸȹ ɗɢɧƱɣǯɢȖȹư ɗȹƱǠȸȹ ƱȦǂȇ:
Zn (s) + 2HCl (aq) s ZnCl2( aq) + H2 (g) ǊɲȏƱȖǌȹư ȿȽ_________________ɗǶɁƱǘǌȼȹư ǭɢȓ

ɗǂȸǾȹư Ǧưɛȼȹư ȿɢǃ

ǭǌǥưɗǃƱǙɵưɗǠɢǠǾȹư:
ǴǧɀȏǎɚǧǡȷȏƱȖǍɡɧƱɢȼɢȭȿɢǤǶǌǃɖǦưǭǃǧɣǧǠȹưǋɣǭǂȬȹưɚǁȸǾȹưȾɛȬǍȽǁȭǭ

ǧɢǌɣǭǂȭǧɣǧǠȹưIIǁȸǾȹưǁǶǡɗȹǦƱȎȼȹưɗɢȹƱǌȹưFe(s) + S(s) s FeS(s)ǧǙɛȗȾƴưǩɉ
ȷȏƱȖǌȹưȕɀǾɣǋǠǍȻǷƴ:

ǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹưȿɢǃǦưɛȼȹưȷɧưɛǶȹư
ǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹưȿɢǃǦưɛȼȹưɗɣǮƱȒȹư

ǊɲȏƱȖǌȹưɗǶɁƱǘǌȼȹưȿɢǃǦưɛȼȹưɗǂȸǾȹư
ǊɲȏƱȖǌȹưǭɢȓɗǶɁƱǘǌȼȹư

Ǵ ɛɉɚ ǊɲȏƱȖǌȹư ȌưɛɁƴ ǧǡƴ ȷǐȼǍ ɗɢȹƱǌȹư ɗȹǦƱȎȼȹư:
HCl(aq) + NaOH(aq)s NaCl(aq) + H2O(l)

ǊɲȏƱȖǍǁɢǷǭǌȹư
ǊɲȏƱȖǍȿɢǃȀƱȼǡɳưǧȏưɛȦȹưɚ(ǊɲȏƱȖǍȶǦƱȎǌȹư)
ǊɲȏƱȖǍȿɣɛȬǍǮƱȓ

ɖǧǶȭɳưȶưǯǌǥɱưɚ

ȷȸȏ
Ǵ  ȷȏƱȖǌȹưN2 (g) + 3H2 (g)s 2NH3 (g)ɗǶɁƱǘǌȼȹư ǊɲȏƱȖǌȹư ȿȽ ǭǂǌȎɣ.

 ƱɈǶȖɁ ɗɢɧƱɣǯɢȖȹư ɗȹƱǠȹư ȿȽ ƱɈɀȏ ɗǘǍƱɀȹư Ǧưɛȼȹưɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư Ⱦɳ (ȼǙ ƱɈȎɢ
 ǊưǮƱȓ)

ǴȷȏƱȖǌȹư2KNO3 (s)s O2 (g) + 2KNO2 (s)ɗǶɁƱǘǌȼȹư ǭɢȓ ǊɲȏƱȖǌȹư ȿȽ ǭǂǌȎɣ.

ȖɁ ɗɰɢɧƱɣǯɢȖȹư ɗɰȹƱǠȹư ȿɰȽ ǋɰǶɢȹ ƱɈɀȏ ɗǘǍƱɀȹư Ǧưɛȼȹưɚ ɗȸȏƱȖǌȼȹư Ǧưɛȼȹư Ⱦɳ ƱɈɰǶ
(ǮƱȓ ȿɢǘǶȭɳư ˩ ɗǂȸǿ ǊɲȏƱȖǌȼȹư)
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ɖǧǡɛȹưɗȎǃưǭȹư:ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưƯƱɢȼɢȬȹưɚɗɢȼȬȹư
ɈȏɛɁ ǁǶǠǃ ɗɢɧƱɢȼɢȬȹư ǊɲȏƱȖǌȹư Ʊ

ǊɲȏƱȖǍǁɢǷǭǌȹư:
Ǵ˫ ǁɢǷǭǌȹư ǎǧǠɣ ɟǌȽ

ǧɀȏȅȸǥȿɪȹɛȸǠȽȿɪɪɧƱȽȿɢǠȸȼȹȿɢȖȸǌǤȽ.ȾɛɢǍƱȭǯȸȗǟȸȼȸȹǧǠǌɣȍȽȾɛɢɁƴ
ǟȸȼȹưǭǥɷư ̈ƱɁɛȬȽ ̈ƱǂȭǭȽ ̈ƱɢɁɛɣƴɱǀɚǩɣɡȗƯƱȼȹư.

ǴǁǌȭưɗȹǦƱȎȽȷȏƱȖǍȶɛȸǠȽǊưǭǌɪɁɗȂ̎ȖȹưɡɧƱȼȹưȍȽȶɛȸǠȽǧɣǬɛȸȭɣǦɛǾȹưȺɛ
ɡɧƱȼȹư˩ȾɛȬǌɢȹǧɣǬɛȸȭɗȂȖȹư˩ɛɉɚǟȸȽɱǀɚǩɣɡȗƯƱȼȹư.

Ǵ ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư ǁǌȭưɗɢɧƱɈɀȹư ȥǃƱǶȹư ȷȏƱȖǌȸȹ.

Ag+
(aq) +  NO3

-
(aq) +  Na+

(aq) +  Cl-
(aq)ื AgCl(s) t +   Na+

(aq) +  NO3
-
(aq)

ɗǙǭȖǌȼȹư ǊƱɁɛɣɳư
ɡɉǊƱɁɛɣƴɱȪǬƱǺǍɚƴȷȏƱȖǌǍȶɲǥȷȏƱȖǍɡɧƱɢȼɢȭ

▪ ɗǙǭȖǌȼȹư ǊƱɁɛɣɳư :_____________________________________

Ag+
(aq) +   Cl-

(aq)   ื AgCl(s)

ǴȏƱɰȖǌȸȹ ɗɰɁɚǮɛȼȹư ɗɰɢɧƱɈɀȹư ɗɰɢɁɛɣɳư ɗɰȹǦƱȎȼȹư ǁɰǌȭư ɚ ɗǙǭȖǌȼȹư ǊƱɁɛɣɳư Ǧǧǡ Ǌɲ
 ɗɢȹƱǌȹư:Cl2(g)   +   NaBr(aq) ื Br2(l)   +   NaCl(aq)  

▪ ɗɢɧƱɈɀȹư ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư ɗɁɚǮɛȼȹư :
__________________________________________________

Na+

Cl2(g) +  2Br-
(aq) ื Br2(l) + 2Cl-

(aq)

AgNO3(aq) +   NaCl(aq)  ื AgCl(s) +   NaNO3(aq)
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▪ ɗɢȸȬɢɈȹư ɗȹǦƱȎȼȹư :_____________________________________

ǴȅȸǥɱɛȸǠȽƱɢɧƱȽȿȽǧɣǬɛȸȭǧɣǧǠȹư(III)ɚɱɛȸǠȽƱɢɧƱȽȿȽǧɢǶȭɚǬǧɢɉ
ȺɛɢǷƱǍɛǂȹưȿɣɛȬǌȹǁǷưǬȿȽǧɢǶȭɚǬǧɢɉǧɣǧǠȹư(III).

▪ ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư :
__________________________________________________

▪ ɗǙǭȖǌȼȹư ǊƱɁɛɣɳư :_____________________________________

ȷȼȭƴǊɱǦƱȎȼȹưɗɢȹƱǌȹư˩ȻǑǁǌȭưɗȹǦƱȎȼȹưɗɢɁɛɣɳưɗɢɧƱɈɀȹư:
Ǵ__________ +__________Al s + H2SO4 aq ื
▪ ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư :

__________________________________________________

Ǵ__________+__________HCl aq + Ba OH 2 aq ื
▪ ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư :

__________________________________________________

Ǵ____________________

▪ ɗɢɧƱɈɀȹư ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư ɗɁɚǮɛȼȹư :__________________________

▪ ɗɢɧƱɈɀȹư ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư ɗɁɚǮɛȼȹư :
__________________________________________________

▪ ɗɢɧƱɈɀȹư ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư ɗɁɚǮɛȼȹư :
__________________________________________________

FeCl3(aq) + 3KOH(aq) ื Fe(OH)3(s) t +  3KCl(aq)

Fe+3
(aq) +  3Cl-

(aq) +  3K+
(aq) +  3OH-

(aq) ื Fe(OH)3(s) t + 3K+
(aq) + 3Cl-

(aq)

Fe+3
(aq) +  3OH-

(aq) ื Fe(OH)3(s) t

2Al(s) + 6H+
(aq) + 3SO4

2-
(aq) ื 3 H2(g) +  2Al3+

(aq) + 3SO4
2-

(aq)

2Al(s) + 6H+
(aq) ื 3 H2(g) +  2Al3+

(aq)

2

2H+
(aq) +  2Cl-

(aq) + Ba2+
(aq) + 2OH-

(aq) ื 2H2O( l ) +  Ba2+
(aq) +  2Cl-

(aq)

2H+
(aq) + 2OH-

(aq) ื 2H2O( l )

ȷȏƱȖǍ ǎǧǠɣ ɱ

2H2O( l ) BaCl2(aq)

3 H2(g)r Al2(SO4)3(aq)2 3

K+
(aq) , Cl-

(aq)

Au(s) +  HCl(aq) s
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ǊɲȏƱȖǍȿɣɛȬǍǮƱȒȹư:

Ǵ ǊưǬƱɢǶȹư ɡȗ ɗɢɧưɛɈȹư ǧɧƱǷɛȹư ɡȗ ȺɛɣǦɛǾȹư ǧɣǮƴ ȺưǧǤǌǷư Ȼǌɣ.
▪ȺɛɣǦɛǾȹư ǧɣǮƴ ȶƱȎǻư Ȼǌɣ ˩ ȺǦƱǾǌȹư ǎɚǧǡ ǧɀȏ ƱɢɧƱǃǭɈȭ
▪ ȿɢǙɚǭǌɢɀȹư ǮƱȓ ư̈ǧȹɛȽ ǭǘȖǌȽ ȷȬǺǃ ȫȬȖǌɢȗN2
▪ ǧɢȽư ɡȹɛǂȹư ȿȽ ȌɛɀǾȽ ǵɢȭ ɡȹƱǌȹƱǃ ȿɢǙɚǭǌɢɀȹư ǮƱȓ ɲȼɣ ( ȿɧưǧȸȹư )ȗ ǣȖǌɰɀɢ

 ɗȏǭǶǃ
2NaN3(s) ื 2Na(s) +  3N2(g)

ȷȸȏ

ǊɲȏƱȖǍȀƱȼǡɳưɚǧȏưɛȦȹư(ȷȏƱȖǍȶǦƱȎǌȹư):

Ǵ ɗȃɛȼǠȹư ǊưǦƱȂȽ ǴƱɀȹư ȁȎǃ ȶɚƱɀǌɣ.
▪ ɚƴ ˩ ɗɰɰɢɀɢǙɚǬǧɢɈȹư ȺɛɣǦɛɰɰǾȹư ǊƱɰɰɁɛǃǭȭ ɟɰɰȸȏ ɗɰɰȃɛȼǠȹư ǊưǦƱɰɰȂȽ ɠɛɰɰǌǠǍ

ȺɛɢǶɢɀȒȼȹư ǧɪǶȱɚǬǧɪɉ ɚƴ ˩Ⱥɛɢɀȼȹɳư ǧɢǶȭɚǬǧɢɉ
▪ɖǧȎȼȹư ɡȗ ȫɣǬɛȸȭɚǬǧɢɈȹư ȁȼǡ ȍȽ ɗɣǧȏƱȦȹư Ǧưɛȼȹư Ɇǩɉ ȷȏƱȖǌǍ
▪ƯƱȽ ɚ ǟȸȽ Ǘǌɀǌȹ
▪ɗȃɛȼǠȹư ɚƴ ɗȧǭǠȹư ȕȖǤǌȗ

ȷȸȏ

ǴǁǌȭưɗȹǦƱȎȼȹưɗɢɁɛɣɳưɗɢɧƱɈɀȹưȷȏƱȖǌȹȁȼǡȫɣǬɛȸȭɚǬǧɢɈȹưȍȽȶɛȸǠȽ
ǧɢǶȭɚǬǧɢɉȺɛɣǦɛǾȹư.

 ɗɢȸȬɢɈȹư ɗȹǦƱȎȼȹư:
 ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư:

 ɗɢɧƱɈɀȹư ɗɢɁɛɣɳư ɗȹǦƱȎȼȹư:

Ǵ ȺɛɢǶȹƱȬȹư ǧɢǶȭɚǬǧɢɉ ȶɛȸǠȽ ȍȽ ȫɢǌɣǭǂȬȹư ȁȼǡ ȷȏƱȖǍ ɗȹǦƱȎȽ ǁǌȭư
H2SO4(aq) +   Ca(OH)2(aq) ื CaSO4(s) +  2H2O(l)

HCl(aq) +  NaOH(aq)  ื NaCl(aq) +  H2O(l)

H+
(aq) +  Cl-

(aq)   +  Na+
(aq) +  OH-

(aq)ืNa+
(aq)  + Cl-

(aq) +  H2O(l)

H+
(aq) +  OH-

(aq)ื H2O(l)
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ǊưǬƱǂǌǥưɗɢɁɚǭǌȬȹư
ȤɛɰȖɰǍ ɚ ǀǬǧɰɰɰɰǍ

ɗȸɦǷƴɟȸȏǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưǁǶǠǃɈȏɛɁƱ

Ǵ__________+__________HNO3 aq +KOH aq ื ȷȼȭƴǗǍưɛɁǊɲȏƱȖǍȶǦƱȎǌȹưɗɢȹƱǌȹư˩ȻǑǁǌȭưǊɱǦƱȎȼȹưɗɁɚǮɛȼȹưƱɈȹ:

Ǵ__________+__________HCl aq +Ca OH 2 aq ื
Ǵ__________+__________H2SO4 aq + NaOH aq ื
Ǵ ȍȽ ɗɢȹƱǌȹư ɗȃɛȼǠȹư ǊưǦƱȂȽ ȷȏƱȖǍ ǟȃɛǍ ɗȹǦƱȎȽ ǁǌȭƴ ȁȼǡHCl

▪ ȺɛɢǶɢɀȒȼȹư ǧɢǶȭɚǬǧɢɉ:_________________________________

▪ ȺɛɢǶȹƱȬȹư ǊƱɁɛǃǭȭ :_____________________________________

▪ Ⱥɛɢɀȼȹɳư ǧɢǶȭɚǬǧɢɉ:___________________________________

ǁǌȭưǟȸȆǾȼȹưɡȼȸȎȹư:
ǴɖǦƱȽǧǙɛǍɡȗǊưǦƱǷɛȹưɗɢɧưɛɈȹưǊưǬƱɢǶȸȹȷȎǌǺǍƱɢɧƱǃǭɈȭǧɀȏǎɚǧǡǾǍȺǦƱ

ɖǧȹɛȽǮƱȓȿɢǙɚǭǌɢɀȹư(ǧɣǮƴȺɛɣǦɛǾȹư)

Ǵ ɡɧƱɢȼɢȬȹư ȷȏƱȖǌȹư ȶɲǥ ȷȏƱȖǌǍ ɱ ɚƴ ȪǬƱǺǍ ɱ ǊƱɁɛɣƴ. (ǊƱɁɛɣƴɗǙǭȖǌȽ)

ȷȼȭƴȐưǭȖȹư:
ǴȷȎǌǺǍɖǦƱȽǧɣǮƴȺɛɣǦɛǾȹưNaN3ƱɢɧƱǃǭɈȭɡȗǊưǦƱǷɛȹưɗɢɧưɛɈȹưǊưǬƱɢǶȸȹ

ɖǧȹɛȽǮƱȓ______________

Ǵ ɡȹƱǌȹư ȷȏƱȖǌȹư ɡȗ ɗǙǭȖǌȼȹư ǊƱɁɛɣɳư:
AgNO3 (aq) + NaCl (aq)s AgCl (s) + NaNO3(aq)

Na+ , NO3
- Ag + , Cl-

Na+, Ag+

ǭǌǥưɗǃƱǙɵư:

Cl - , NO3
-

Mg(OH)2 +  2HCl ื 2H2O +  MgCl2

H2O( l ) KNO3 (aq)

2H2O(l) CaCl2(aq)

2H2O(l) Na2SO4(aq)

2

2

CaCO3(s) + 2HCl(aq) ื CaCl2(aq) + H2CO3(aq)

Al(OH)3(aq) + 3HCl(aq) ื 3H2O(l) + AlCl3(aq)

 ȿɢǙɚǭǌɢɀȹưN2
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ɖǧǡɛȹưɗȎǃưǭȹư:ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưƯƱɢȼɢȬȹưɚɗɢȼȬȹư
ɛȼȹư ɗȸǌȬȹưɚ ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹư ɗɢȹ

 ɗɢȹɛȼȹư ɗȸǌȬȹưɚ ɗɢɦɣǯǘȹư
ɗȽǧȦȽɚɗȎǙưǭȽ:

 ɖǦƱȼȸȹ ɗɢɧƱɀǂȹư ɖǧǡɛȹư
ǭȒǿƴƯǯǙȿȽɖǦƱȼȹưȷȼǠɣƱɈǿưɛǥɗɢɧƱɢȼɢȬȹư.

ɖǦƱȼȹư ȌɛɁȶƱǐȽɗɢɧƱɀǂȹư ɖǧǡɛȹư

ɠǬǨ ǭǾɀȏNa , HeɖǬǨ

ɡɦɣǯǙ ǭǾɀȏO2 , H2ƯɠǯǙ

ɡȼɉƱǶǍ ǁȭǭȽH2O , CO2ƯɠǯǙ

ɡɁɛɣƴ ǁȭǭȽNaCl, CaCl2ɗȒɢǿ ɖǧǡɚ

ȾɛɣƴCa2+ , Cl-Ⱦɛɣƴ
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ɖǦƱȼȹư ɗȒɢǾȹư
ɧƱɢȼɢȬȹưɗɢɢɧƱɀǂȹư ɖǧǡɛȹưɗ

ɠǬǩȹư ȿɢǙɚǭǌɢɀȹưNɖǬǨ

ȿɢǙɚǭǌɢɀȹư ǮƱȓN2ƯɠǯǙ

ƯƱȼȹưH2OƯɠǯǙ

ɛɢǶȹƱȬȹư ȾɛɢǍƱȭȺCa2+Ⱦɛɣƴ

ɛɢǶȹƱȬȹư ǧɣǬɛȸȗȺCaF2ɗȒɢǿ ɖǧǡɚ

ǮɚǭȬǶȹưC12H22O11ƯɠǯǙ

ǧɣǬɛȸȬȹư ȾɛɢɁƴCl-Ⱦɛɣƴ

ȿɢǘǶȭɳưO2ƯɠǯǙ
 ǧɢǶȭƴ ɡɁƱǑ

ǋɣǭǂȬȹưSO2ƯɠǯǙ

ɣǦɛǾȹư ǧɢǌɣǭǂȭȺɛNa2SɗȒɢǿ ɖǧǡɚ

ȺɛɢǷƱǍɛǂȹưKɖǬǨ

ȷȼȭƴȶɚǧǘȹưɡȹƱǌȹư:

ɖǬǩȹư ȾǯɁ Ⱦƴ ȍɢȆǌǶɁ ɱɚ ưǧǙ ɖǭɢȒǿ ɖǬǩȹư
ȾɛǃǭȬȹư ɖǬǨ ɗȸǌȭ ǦƱȼǌȏư ȻǍ12C 12- ǭǿƱɀȎȸȹ ɗɣǬǩȹư ȷǌȬȹư ǴƱɢȦȹ ƱǷƱǷƴ

ɗɣǬǩȹư ɗȸǌȬȹưǭǾɀȎȹư
14 a.m.uN

1 a.m.uH

16 a.m.uO

40 a.m.uCa

19 a.m.uF

24.30 a.m.uMg
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ȶɛȼȹư:

ȶɛȼȹư
ɟȸȏ ɠɛǌǠǍ ɡǌȹư ɖǦƱȼȹư ȿȽ ɗɢȼȬȹư6 x 1023ɗɢɧƱɀǂȹư Ǌưǧǡɛȹư ȿȽ

Ǵ˫ ɚǬǦƱǙɛȗƴ Ǧǧȏ ɛɉ ƱȽ
 ɠɚƱǶɣ ɚǬǦƱǙɛȗƴ Ǧǧȏ6 x 1023

ǴɗɢɧƱɀǂȹư Ǌưǧǡɛȹư Ǧǧȏ ɚ Ǌɱɛȼȹư Ǧǧȏ ȿɢǃ ɗɢȃƱɣǭȹư ɗȧɲȎȹư ƱȽ˫

n = Nu
NA

ǭɢȒǌȽ ȻǷɱư
n Ǌɱɛȼȹư Ǧǧȏ

Nu ɗɢɧƱɀǂȹư Ǌưǧǡɛȹư Ǧǧȏ
NA  ɚǬǦƱǙɛȗƴ Ǧǧȏ

Ǵ ɖǦƱȽ ɠɳ ǧǡưɛȹư ȶɛȼȹưɚ ɚǬǦƱǙɛȗƴ Ǧǧȏ ȿɢǃ ɗȧɲȎȹư ȕǿ.
 ɗɢɧƱɀǂȹư Ǌưǧǡɛȹư ȿȽ ɚǬǦƱǙɛȗƴ Ǧǧȏ ɟȸȏ ɖǦƱȽ ɠɳ ǧǡưɛȹư ȶɛȼȹư ɠɛǌǠɣ.

Ǵɟȸȏ ɠɛǌǠǍ ɡǌȹư ȺɛɢǶɢɀȒȼȹư ǊɱɛȽ Ǧǧȏ Ȼȭ1.25 x 1023˫ ɇɀȽ ɖǬǨ

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ Ȼȭ6 × 1022 ȿȽ ǊƱɦɣǯǙBr2˫

࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ͳǤʹͷ ൈ ͳͲଶଷ͸ ൈ ͳͲଶଷ ൌ ͲǤʹͲͺ݈݉݋
࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ͸ ൈ ͳͲଶଶ͸ ൈ ͳͲଶଷ ൌ ͲǤͳ݈݉݋
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Ǵ ɡȗ ǊưǬǩȹư Ǧǧȏ ǁǶǡư3.2 mol ȺɛɢȸɢɈȹư ȿȽHe

Ǵ ɡȗ ǊƱɦɣǯǘȹư Ǧǧȏ ǁǶǡư1.2 mol ȿɢǘǶȭɳư ǮƱȓ ȿȽO2

Ǵ ɡȗ ǊưǬǩȹư Ǧǧȏ ǁǶǡư1.2 mol ȿɢǘǶȭɳư ǮƱȓ ȿȽO2

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ Ȼȭ1.5×1023 ȿȽ ǊƱɦɣǯǙ ȿȽNH3˫࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ͳǤͷ ൈ ͳͲଶଷ͸ ൈ ͳͲଶଷ ൌ ͲǤʹͷ݈݉݋
࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ൌ ࢔ ൈ࡭ࡺ ൌ ͵Ǥʹ ൈ ͸ ൈ ͳͲଶଷ ൌ ͳǤͻʹ ൈ ͳͲଶସ ΓέΫ
࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ൌ ࢔ ൈ࡭ࡺ ൌ ͳǤʹ ൈ ͸ ൈ ͳͲଶଷ ൌ ͹Ǥʹ ൈ ͳͲଶଷ ΉίΟ
࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ൌ ࢔ ൈ࡭ࡺ ൌ ͳǤʹ ൈ ͸ ൈ ͳͲଶଷ ൌ ͹Ǥʹ ൈ ͳͲଶଷ ΉίΟ

ɖǬǨ ͳǤͶͶ ൈ ͳͲଶସൌ ଻Ǥଶൈଵ଴మయൈଶଵ ൌ ǊưǬǩȹư Ǧǧȏ

1ɤǯǙ 2ɖǬǨ

7x1023 ˫ ǊưǬǩȹư Ǧǧȏ
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Ǵ ɡȗ ǧǙɛǍ ɡǌȹư ƯƱȼȹư ǊƱɦɣǯǙ Ǧǧȏ Ȼȭ0.360 mol˫ ɇɀȽ

Ǵ ɡȗ ǊưǬǩȹư Ǧǧȏ Ȼȭ2.12 mol ȾƱǃɚǭǂȹư ȿȽC3H8˫

Ǵ ɡȗ ɖǦɛǙɛȼȹư ǊưǬǩȹư Ǧǧȏ Ȼȭ1.14 mol ǊƱɦɣǯǙ ȿȽSO3˫

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ൌ ൈ࢔ ࡭ࡺ ൌ ͲǤ͵͸Ͳ ൈ ͸ ൈ ͳͲଶଷ ൌ ʹǤͳ͸ ൈ ͳͲଶଷ ɤǯǙ

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ൌ ࢔ ൈ࡭ࡺ ൌ ʹǤͳʹ ൈ ͸ ൈ ͳͲଶଷ ൌ ͳǤʹ͹ ൈ ͳͲଶସ ɤǯǙ

ɖǬǨ ͳǤ͵ͻͻ ൈ ͳͲଶହൌ ଵǤଶ଻ൈଵ଴మరൈଵଵଵ ൌǊưǬǩȹư Ǧǧȏ

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ൌ ࢔ ൈ࡭ࡺ ൌ ͳǤͳͶ ൈ ͸ ൈ ͳͲଶଷ ൌ ͸ǤͺͶ ൈ ͳͲଶଷ ɤǯǙ

ɖǬǨൌ ଺Ǥ଼ସൈଵ଴మయൈସଵ ൌ ʹǤ͹͵ ൈ ͳͲଶସǊưǬǩȹư Ǧǧȏ

1ɤǯǙ 11ɖǬǨ

1.27x1024 ˫ ǊưǬǩȹư Ǧǧȏ

1ɤǯǙ 4ǊưǬǨ

6.84x1023 ˫ ǊưǬǩȹư Ǧǧȏ
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ɗȸǌȬȹưɗɢȹɛȼȹưɗɣǬǩȹư:
ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹư

 ǊƱȽưǭǘȹƱǃ ƱɈɀȏ ư̈ǭǂȎȽ ǭǾɀȎȹư ȫȹǨ ǊưǬǨ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ ɡɉ.

ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹư
ǊƱȽưǭǘȹƱǃ ưǬǧȦȽ ǭǾɀȎȹư ȫȹǩȹ ɡȸǌȬȹư ǦǧȎȹư

Ǵ ˫ ȺɛɢȸɢɈȹư ǭǾɀȎȹ ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹư ɡɉ ƱȽ[He = 4]

ɗȸǌȬȹưɗɢȹɛȼȹưɗɢɦɣǯǘȹư:
ǁȭǭȼȸȹ ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư

 ǭǾɀȏ ȷȭ ǊưǬǨ Ǧǧȏ ɟȸȏ ȶǧǍ ɡǌȹư ɗȒɢǾȹư ɡɉȹ ɗɢɧƱɀǂȹư ɖǧǡɛȹư ɡȗ ǁȭǭȼȹư ưǩɈ

Ǵ˫ ǋɣǭǂȬȹư ǧɢǶȭƴ ǏȹƱǑ ǁȭǭȼȹ ɗɢɧƱɢȼɢȬȹư ɗȒɢǾȹư ɡɉ ƱȽ

Ǵ ɗɢȹƱǌȹư Ǧưɛȼȹư ȿȽ ȷȬȹ ɗɢɧƱɀǂȹư ɖǧǡɛȹư ɡȗ ȿɢǙɚǬǧɢɈȹư ǊưǬǨ Ǧǧȏ Ȼȭ:
▪Al(OH)3 :____________________________________________

▪(NH4)2HPO4 :_________________________________________

▪H2C2O4:____________________________________________

▪C4H10O:____________________________________________

 ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹưHe =4 g/mol

SO3

3

9

2

10
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Ǵ ɗɢȹƱǌȹư Ǧưɛȼȹư ȿȽ ȷȭ ɡȗ ɖǦɛǙɛȼȹư ȿɢǘǶȭɳư ǊưǬǨ Ǧǧȏ Ȼȭ :
▪ ȺɛɢɁɛȽɳư ǊưǭǌɢɁNH4NO3 :________________________________

▪ ȫɢȸɢǶɢȹƱǷ ȷɢǌɢǷɳư ȁȼǡC9H8O4 ( ȿɣǭǂǷɳư ):___________________

▪ ȾɚǮɚɳưO3:__________________________________________

▪ ȿɣǭǶɢȸǙɚǭǌɢɁC3H5(NO3)3:_________________________________

 ɡɦɣǯǘȹư ɡȼɉƱǶǌȹư ǁȭǭȼȹư ɗȸǌȭ
 ɗɣǬǩȹư ȷǌȬȹư ɖǧǡɚ ǁǶǡ ɖǬǧȦȽ ɇɀȽ ǧǡưɚ ƯɠǯǙ ɗȸǌȭ ɡɉa.m.u.

ɡȼɉƱǶǌȹư ǁȭǭȼȹư ǊƱɦɣǯǘȹ ɗɢȹɛȼȹư ɗȸǌȬȹư
 ɗɢǷƱɢȦȹư Ⱥưǭǘȹư ɖǧǡɛǃ ɖǬǧȦȽ ɇɀȽ ǧǡưɚ ȶɛȽ ɗȸǌȭ ɡɉ .

ɗɢɦɣǯǘȹư ɗɢȹɛȼȹư ɗȸǌȬȹư(M.wt) 

 ȺưǭǘȹƱǃ ƱɈɀȏ ưǭǂȎȽ ǁȭǭȼȹư ǊƱɦɣǯǙ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ ɡɉ .

Ǵ ȿȽ ǧǡưɛȹư Ưɠǯǘȹư ɗȸǌȭ ǁǶǡưSO3 .[S = 32 , O = 16]

Ǵ ǊƱɦɣǯǙ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ ǁǶǡưSO3 .[S = 32 , O = 16]

ɡɁɛɣƴ ǁȭǭȼȹ ɗɢȒɢǾȹư ɗȸǌȬȹư
 ɗɣǬǩȹư ɗȸǌȬȹư ɖǧǡɚ ǁǶǠǃ ɇɀȽ ɗɢȒɢǿ ɖǧǡɚ ɗȸǌȱ ɡɉ .

 ɡɁɛɣƴ ǁȭǭȼȹ ɗɢȹɛȼȹư ɗȸǌȬȹư
 Ⱥưǭǘȹư ɖǧǡɛǃ ɖǬǧȦȽ ɗɢȒɢǾȹư ɇǍưǧǡɚ ȿȽ ȶɛȽ ɗȸǌȭ ɡɉ

Ǵ ǧɰɰɰɣǬɛȸȬȹ ɗɢȒɢɰɰɰǾȹư ɗɰɰɰȸǌȬȹư ǁɰɰɰǶǡưȺɛɢɰɰɰǶȹƱȬȹưCaCl2  ɡɁɛɰɰɰɣƴ ǁɰɰɰȭǭȽ ɛɰɰɰɉɚ.
[Ca = 40 , Cl = 35.5]

3

4

3

9

SO3 ȿȽ ǧǡưɛȹư ɤǯǘȹư ɗȸǌȭ = ( 1x32) + ( 3x16) = 80 a.m.u

Mwt = ( 1x32) + ( 3x16) = 80 g/mol

 ɗɢȒɢǾȹư ɗȸǌȬȹư = ( 1x40 ) + ( 2x35.5) = 111 a.m.u
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Ǵ ǧɰɰɰɣǬɛȸȬȹ ɗɰɰɰɢȹɛȼȹư ɗɰɰɰȸǌȬȹư ǁɰɰɰǶǡưȺɛɢɰɰɰǶȹƱȬȹưCaCl2  ɡɁɛɰɰɰɣƴ ǁɰɰɰȭǭȽ ɛɰɰɰɉɚ.
[Ca = 40 , Cl = 35.5]

Ǵ Ǯɛȭɛȸǘȸȹ ɗɢȹɛȼȹư ɗȸǌȬȹư ǁǶǡưC6H12O6.
[C = 12 g/mol , H = 1 g/mol , O = 16 g/mol]

ɗɢȃƱɣǭȹư ƱɈǌȧɲȏɚ ɖǦƱȼȸȹ ɗɢȹɛȼȹư ɗȸǌȬȹư
 ȶɛȼȹƱǃ:

ɗɢȹɛȼȹư ɗȸǌȬȹư
 ǊƱȽưǭǘȹƱǃ ɖǬǧȦȽ ɖǦƱȼȹư ȿȽ ǧǡưɚ ȶɛȽ ɗȸǌȭ .

Ǵ˫ Ǌɱɛȼȹư ǦǧȎǃ ƱȽ ɖǦƱȼȹ ɗɢȹɛȼȹư ɗȸǌȬȹư ȅǃǭǍ ɡǌȹư ɗɢȃƱɣǭȹư ɗȧɲȎȹư ƱȽ

n = ms
M.wt.

ǭɢȒǌȽ ȻǷɱư
n  Ǌɱɛȼȹư Ǧǧȏ(mol)

ms  ɖǦƱȼȹư ɗȸǌȭ(g)

M.wt.  ɗɢȹɛȼȹư ɗȸǌȬȹư(g/mol) 

Ǵ  ɡȗ ɗȸǌȬȹư ǁǶǡư9.45 mol ȿɢǙɚǭǌɢɀȹư ɡɧƱɀǑ ǧɢǶȭƴ ǏȹƱǑ ȿȽN2O3˫
[O = 16 g/mol  N = 14 g/mol] 

Mwt = ( 1x40 ) + ( 2x35.5) = 111 g/mol

Mwt = (6x12)+(12x1)+(6x16) = 180 g/mol

Mwt =  ( 2x14) + ( 3x16) = 76 g/mol
ms = n x Mwt = 9.45 x 76 = 718.2 g
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Ǵ ɗȸǌȭ ǧǙɚƴ3.32 mol ȺɛɢǷƱǍɛǂȹư ȿȽK  .[K = 39 g/mol]

Ǵɗȸǌȭ ǧǙɚƴ4.52×10-3 mol  ȿȽC20H42 .[C = 12 g/mol , H = 1 g/mol] 

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư3.7 × 10-1 g ȿȽB .[B=10.811 g/mol]

Ǵ  ɡȗ Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư27.4 g ȿȽTiO2 .[TiO2 = 80 g/mol]

ǴǧǙɚƴǦǧȏǊɱɛȼȹưɡȗ92.2 gǧɢǶȭƴǧɣǧǠȹưIIIFe2O3.[Fe = 56, O = 16]˩
 ƱɈɢȗ ɗȒɢǾȹư Ǌưǧǡɚ Ǧǧȏɚ.

Ǵ ɡȗ ɖǦɛǙɛȼȹư ǊƱɦɣǯǘȹư Ǧǧȏ ǁǶǡư60 g ȿȽNO2 .[N = 14, O = 16]

ms = n x Mwt = 3.32 x 39 = 129.48 g

Mwt =  ( 20x12) + ( 42x1) = 282 g/mol

ms = n x Mwt = 4.52x10-3 x 282 = 1.27 g

࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͵Ǥ͹ ൈ ͳͲିଵͳͲǤͺͳͳ ൌ ͲǤͲ͵Ͷ ݈݋݉
࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ʹ͹ǤͶͺͲ ൌ ͲǤ͵Ͷ ݈݋݉

Mwt = (2x56)+(3x16)=160 g/mol

࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͻʹǤʹͳ͸Ͳ ൌ ͲǤͷ͹͸ ݈݋݉
࢔ ൌ ࡭ࡺ࢛ࡺ

Nu = n x NA = 0.576 x 6 x 1023 = 3.45 x 1023  ɗȒɢǿ ɖǧǡɚ

Mwt = (1x14)+(2x16)=46 g/mol

࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͸ͲͶ͸ ൌ ͳǤ͵ ݈݋݉
࢔ ൌ ࡭ࡺ࢛ࡺ

Nu = n x NA = 1.3 x 6 x 1023 = 7.8 x 1023 ɤǯǙ
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ȷɧƱǶȽɟȸȏɗȸǌȬȹưɗɢȹɛȼȹưɗɣǬǩȹưɚȸǌȬȹưɗ
ɗɢȹɛȼȹưɗɢɦɣǯǘȹưɚɗȸǌȬȹưɗɢȹɛȼȹư

Ǵ ɟȸȏ ɠɛǌǠǍ ɡǌȹư ȾɛȬɢȸɢǶȹư ǊɱɛȽ Ǧǧȏ Ȼȭ2.08 x 1024˫ ɇɀȽ ɖǬǨ

Ǵɡȗ Ǌɱɛȼȹư Ǧǧȏ Ȼȭ4.81 × 1024  ȿȽ ɖǬǨLi˫

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ Ȼȭ109 ȿȽ ǊƱɦɣǯǙO2˫

Ǵ ɡȗ ɖǦɛǙɛȼȹư Ǌɱɛȼȹư Ǧǧȏ Ȼȭ7.75 x 1024 ǊƱɦɣǯǙ ȿȽNO2˫

Ǵ ȿȽ ȷȬȹ ɗɢɦɣǯǘȹư ɗɢȹɛȼȹư ȷǌȬȹư ǁǶǡư :
[C = 12 g/mol , H = 1 g/mol , O = 16 g/mol , Cl = 35.5 g/mol , N = 14 g/mol , 
P = 31 g/mol] 

▪ ƯƱȼȹưH2O :

▪ȿɣǯɀǃɚǬɛȸȭC6H5Cl :

▪ ȿɢǙɚǬǧɢɈȹư ǧɢǶȭƴ ȤɛȗH2O2 :

࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ʹǤͲͺ � ͳͲଶସ͸ � ͳͲଶଷ ൌ ͵ǤͶ͸ ݈݋݉
࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ͶǤͺͳ � ͳͲଶସ͸ � ͳͲଶଷ ൌ ͺǤͲͳ ݈݋݉

࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ͳͲଽ͸ � ͳͲଶଷ ൌ ͳǤ͸͸ ൈ ͳͲିଵହ ݈݋݉
࢔ ൌ ࡭ࡺ࢛ࡺ ൌ ͹Ǥ͹ͷ ൈ ͳͲଶସ͸ � ͳͲଶଷ ൌ ͳʹǤͻͳ ݈݋݉

Mwt = ) 2 � 1 ( + ) 1 � 16 ( = 18 g/mol

Mwt = ) 6 � 12 ( + ) 5 � 1 ( + ) 1 � 35.5 ( = 112.5 g/mol

Mwt = ) 2�1 ( + ) 2�16( = 34 g/mol
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▪C2H6 :

▪PCl3 :

Mwt = ) 2�12 ( + ) 6�1 ( = 30 g/mol

Mwt = ) 1�31 ( + ) 3�35.5 ( = 137.5 g/mol

▪C3H7OH :

▪N2O5 :

Ǵ ɗɢȹƱǌȹư Ǧưɛȼȹư ȿȽ ȷȭ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ ɡɉ ƱȽ:
[C = 12 g/mol, Si = 28 g/mol, O = 16 g/mol, Cl = 35.5 g/mol, N = 14 
g/mol, Br = 80 g/mol] 

▪Cl2 :

▪NO2 :

▪CBr4 :

▪SiO2 :

Mwt = ) 3 � 12 ( + ) 8 � 1 ( + ) 1 � 16 ( = 60 g/mol

Mwt = )2 � 14 ( + ) 5 � 16 ( = 108 g/mol

Mwt = )2 � 35.5 ( = 71 g/mol

Mwt = )1 � 14 ( + ) 2 � 16 ( = 46 g/mol

Mwt = ) 1 � 12 ( + ) 4 � 80 ( = 332 g/mol

Mwt = ) 1 � 28 ( + ) 2 � 16 ( = 60 g/mol

Ǵ ɗɢȹƱǌȹư ǊƱǂȭǭȼȹư ȿȽ ȷȬȹ ɗȒɢǾȹư ɖǧǡɛȹ ɗɢȹɛȼȹư ɗȸǌȬȹư ǧǙɚƴ :
[Li = 7, S = 32, Fe = 56, Cl = 35.5, Ca = 40, O = 16, H = 1] 

▪Li2S:

▪FeCl3:

Mwt = ) 2 � 7 ( + ) 1 � 32 ( = 46 g/mol

Mwt = ) 1 � 56 ( + ) 3 � 35.5 ( = 162.5 g/mol
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▪Ca(OH)2:

Ǵ ɗȸǌȭ ǧǙɚƴ0.0112 mol ȿȽK2CO3 .
[C = 12 g/mol , K = 39 g/mol , O = 16 g/mol]

Ǵ ɗȸǌȭ ɡɉ ƱȽ2.5 molȿȽ ȺɛɣǦɛǾȹư ǊƱǌɣǭǂȭNa2SO4.
[Na = 23 g/mol , S = 32 g/mol , O = 16 g/mol]

Ǵ ɗȸǌȭ ɡɉ ƱȽ2.5 mol ǧɣǧǠȹư ǧɢǶȭɚǬǧɢɉIIFe(OH)2.
[Fe = 56 g/mol , H = 1 g/mol , O = 16 g/mol]

Ǵ ɗȸǌȭ ɡɉ ƱȽ0.72 mol ȿȽBe .[Be = 9]

Mwt = ) 1 � 40 ( + ) 2 �16 ( + ) 2 � 1 ( = 74 g/mol

Mwt = ) 2 � 39 ( + ) 1 � 12 ( + ) 3 � 16 ( = 138 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n � Mwt = 0.0112 � 138 = 1.545 g

࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n x Mwt = 0.72 x 9 = 6.48 g 

Mwt = ) 2 � 23 ( + ) 1 � 32 ( + ) 4 � 16 ( = 142 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n � Mwt = 2.5 � 142 = 355 g

Mwt = ) 1 � 56 ( + ) 2 � 16 ( + ) 2 � 1 ( = 90 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n �Mwt = 2.5 � 90 = 225 g
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Ǵ ɗȸǌȭ ɡɉ ƱȽ0.16 mol ȿȽH2O2.[H = 1 , O = 16] 

Ǵ ɗȸǌȭ ɡɉ ƱȽ5.08 mol ȿȽCa(NO3)2.[Ca = 40 , N = 14 , O = 16] 

Ǵ  ɡȗ Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư847 g ȿȽCO3(NH4)2 .[CO3(NH4)2 = 96 g/mol]

Ǵ ɗȸǌȭ ɡɉ ƱȽ2.4 mol ȿȽN2.[N = 14] 

Mwt = ( 1 x 40 ) + ( 2 x 14 ) + ( 6 x 16 ) = 164  g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n x Mwt = 5.08 x 164 = 833.12  g 

Mwt = ( 2 x 14 ) = 28  g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n x Mwt = 2.4 x 28 = 67.2 g 

Mwt = ( 2 x 1 ) + ( 2 x 16 ) = 34  g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓
ms = n x Mwt = 0.16 x 34 = 5.44 g 

࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͺͶ͹ͻ͸ ൌ ͺǤͺʹ ݈݋݉
Ǵ ɡȗ ɖǦɛǙɛȼȹư Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư75 g ȿȽN2O3 .[N2O3 = 76 g/ mol]

Ǵ ɡȗ ɖǦɛǙɛȼȹư Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư75 g ȿȽN2.[N = 14] 

࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͹ͷ͹͸ ൌ ͲǤͻͺ ݈݋݉
Mwt = ) 2�14 ( = 28 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͹ͷʹͺ ൌ ʹǤ͸͹ ݈݋݉
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Ǵ ɡȗ ɖǦɛǙɛȼȹư Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư75 g ȿȽNa2O.[Na = 23 , O = 16]

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư5 g ȿɢǙɚǬǧɢɈȹư ǊƱɦɣǯǙ ȿȽ .[H = 1]

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư187 g ȿȽAl .[Al = 27]

Ǵ ɡȗ Ǌɱɛȼȹư Ǧǧȏ ǁǶǡư333 g ȿȽSnF2 .[Sn = 119  , F = 19]

Ǵ ǭǐȭƴ ǊƱɦɣǯǙ ɡȸȏ ɠɛǌǠɣ ɗɢȹƱǌȹư Ǧưɛȼȹư ȿȽ ɠƴ :

1 mol ȿȽC2H6

1 mol ȿȽH2O2

1 mol ȿȽCO

Ǵ ǭǐȭƴ ǊưǬǨ ɟȸȏ ɠɛǌǠɣ ɗɢȹƱǌȹư Ǧưɛȼȹư ȿȽ ɠƴ:

1 mol ȿȽC2H6

1 mol ȿȽH2O2

1 mol ȿȽCO

Mwt = ( 2 x 23 ) + ( 1 x 16 ) = 62 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͹ͷ͸ʹ ൌ ͳǤʹ ݈݋݉
Mwt = ( 2 x 1 ) = 2 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͷʹ ൌ ʹǤͷ ݈݋݉

࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͳͺ͹ʹ͹ ൌ ͸Ǥͻʹ ݈݋݉
Mwt = )1 � 119 ( + ) 2 � 19 ( = 157 g/mol࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͵͵͵ͳͷ͹ ൌ ʹǤͳʹ ݈݋݉

ǊƱɦɣǯǘȹư Ǧǧȏ ɡȗ ɗɣɚƱǶǌȽ ǊƱǂȭǭȼȹư ȍɢȼǙ
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Ǵ ɗɢȹƱǌȹư Ǧưɛȼȹư ȿȽ ȷȭ  ɡȗ ɗɢɧƱɀǂȹư Ǌưǧǡɛȹư Ǧǧȏ ǧǙɚƴ:
Ǵ3 mol ȿȽSn

Ǵ0.4 mol ȿȽKCl

Ǵ7.5 mol ȿȽSO2

Ǵ8.4 x10-3 mol ȿȽNaI

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ࢔ = x ࡭ࡺ = 3 x 6 x 1023 = 1.8 x 1024 ɖǬǨ

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ࢔ = x ࡭ࡺ = 0.4 x 6 x 1023 = 2.4 x 1023 ɗȒɢǿ ɖǧǡɚ

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ࢔ = x ࡭ࡺ = 7.5 x 6 x 1023 = 4.5 x 1024 ɤǯǙ

࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ࢔ = x ࡭ࡺ = 8.4 x 10-3 x 6 x 1023 = 5.04 x 1021 ɗȒɢǾȹư Ǌưǧǡɚ
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ɗȸɦǷƴɟȸȏɗȸǌȬȹưɗɢȹɛȼȹưɗɣǬǩȹưȸǌȬȹưɚɗ
ɗɢȹɛȼȹưɗɢɧǯǘȹưɗȸǌȬȹưɚɗɢȹɛȼȹư

ǁǌȭưȿɢǃȿɢǷɛȦȹưȻǷɱưɚƴǟȸȆǾȼȹưɡȼȸȎȹưȶưǧȹưɟȸȏȷȭƱȼȽɡȸɣ:

ǴɗɢȼȭɖǦƱȼȹưɡǌȹưɞɛǌǠǍɟȸȏǦǧȏɚǬǦƱǙɛȗư( 6×1023 )ȿȽǊưǧǡɛȹưɗɢɧƱɀǂȹư
ɖǦƱȼȸȹ.(ȶɛȼȹư)

Ǵ ǊƱȽưǭǘȹƱǃ ƱɈɀȏ ưǭǂȎȽ ǭǾɀȎȹư ǊưǬǨ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ.
 ( ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹư)

Ǵ ȺưǭǘȹƱǃ ɇɀȏ ưǭǂȎȽ ǁȭǭȼȹư ǊƱɦɣǯǙ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ.
 ( ɗɢɦɣǯǘȹư ɗɢȹɛȼȹư ɗȸǌȬȹư)

Ǵ ɗɣǬǩȹư ȷǌȬȹư ɖǧǡɛǃ ɖǬǧȦȽ ǧǡưɚ ƯɠǯǙ ɗȸǌȭ
 ( ɡɦɣǯǘȹư ɡȼɉƱǶǌȹư ǁȭǭȼȹư ɗȸǌȭ)

Ǵ ȺưǭǘȹƱǃ ɇɀȏ ưǭǂȎȽ ɡɁɛɣɳư ǁȭǭȼȹư ɗȒɢǾȹư ɖǧǡɚ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ .
 ( ɗɢȒɢǾȹư ɗɢȹɛȼȹư ɗȸǌȬȹư)

Ǵ ɗɣǬǩȹư ȷǌȬȹư ɖǧǡɚ ǁǶǡ ɖǬǧȦȽ ɡɁɛɣɳư ǁȭǭȼȹư ȿȽ ɖǧǡưɚ ɗɢȒɢǿ ɖǧǡɚ ɗȸǌȭ.
 ( ɗɢȒɢǾȹư ɗȸǌȬȹư)

Ǵ ǊƱȽưǭǘȹƱǃ ưǬǧȦȽ ɖǦƱȽ ɠƴ ȿȽ ǧǡưɛȹư ȶɛȼȹư ɗȸǌȭ (  .ɗɢȹɛȼȹư ɗȸǌȬȹưɖǦƱȼȸȹ)

ȷȼȭƴȐưǭȖȹư:
Ǵ ȫɢȸɢǶɢȹƱǷ ȷɢǌɢǷɳư ȁȼǡ ɡȗ ȾɛǃǭȬȹư ǊưǬǨ Ǧǧȏ(ȿɣǭǂǷɳư)C9H8O4 ɠɚƱǶɣ

________

Ǵ ɟȸȏ ɞɛǌǠɣ ȺɛɢǷƱǍɛǂȹư ǊưǬǨ ȿȽ ȶɛȽ ȕǾɁ________ ɖǬǨ

Ǵ ɡȗ ɖǦɛǙɛȼȹư ǊưǬǩȹư Ǧǧȏ(2 )  ȾɛǃǭȬȹư ȿȽ ȶɛȽ________ɖǬǨ

ǴǧɣǧǠȹư ɗȸǌȭ(Fe = 56 g/mol) ɡȗ(1.5 × 1023)  ɞɚƱǶǍ ɇɀȽ ɖǬǨg________

Ǵ ȺɛɢǶȹƱȬȹư ǊƱȖǷɛȗ ȿȽ ǧǡưɚ ȶɛȽ ɡȗ ɖǦɛǙɛȼȹư ȿɢǘǶȭɳư ǊưǬǨ ǊɱɛȽ Ǧǧȏ
Ca3(PO4)2ɠɚƱǶɣ________mol

Ǵ ǁȭǭȼȹ ɗɢɧƱɀǂȹư ɖǧǡɛȹưNaOH ɡɉ____________

9

3x1023

1.2x1024

14

8

ɗȒɢǿ ɖǧǡɚ
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ǴȾƴ ǋȼȸȏ ưǨƶ(C=12,H=1) ȾƱǐɣɱư ǮƱȒȹ ɗɢɦɣǯǘȹư ɗɢȹɛȼȹư ɗȸǌȬȹư ȾƱȗC2H6

ɞɚƱǶǍ:

(60 g/mol)

(30 g/mol)
(13 g/mol)

ǭǌǥưɗǃƱǙɵư:

(40 g/mol)

ǴɗȸǌȭȶɛȼȹưǧǡưɛȹưȿȽɠƴǭǾɀȏɚƴǁȭǭȽɡɦɣǯǙɚƴǁȭǭȽɟɁɛɣƴɖǬǧȦȽȺưǭǘȹƱǃ
ɟȼǶǍ:

ɖǦƱȼȸȹ ɗɢȹɛȼȹư ɗȸǌȬȹư

ɗɢɦɣǯǘȹư ɗɢȹɛȼȹư ɗȸǌȬȹư
ɗɣǬǩȹư ɗɢȹɛȼȹư ɗȸǌȬȹư

ɗɢȒɢǾȹư ɗɢȹɛȼȹư ɗȸǌȬȹư

ȷȸȏ
Ǵ ɡɰȗ Ǌɱɛȼȹư Ǧǧȏ ɞɚƱǶǌɣ6 g ȾɛɰǃǭȬȹư ǭɰǾɀȏ ȿɰȽ (C=12 ) ȍɰȽ12 g  ǭɰǾɀȏ ȿɰȽ

ȺɛɢǶɀȒȼȹư (Mg = 24)

ǴǦǧȏǊưǬǩȹưɡȗ20 gȿȽȾɛɢɀȹưȕȎȃǦǧȏǊưǬǩȹưɡȗ23 gȿȽȺɛɣǦɛǾȹư
(Na=23 , Ne=10)

ȺɛɢǶɀȒȼȹư࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͳʹʹͶ ൌ ͲǤͷ ݈݋݉ ȾɛǃǭȬȹư࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ͸ͳʹ ൌ ͲǤͷ ݈݋݉
ȺɛɣǦɛǿ࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ʹ͵ʹ͵ ൌ ͳ ݈݋݉
࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ࢔ = x ࡭ࡺ = 1 x6x 1023

=6 x1023 ɖǬǨ

ȾɛɢɁ࢔ ൌ ࢚࢝ࡹ࢙࢓ ൌ ʹͲͳͲ ൌ ʹ ݈݋݉
࢔ ൌ ࢛ࡺ࡭ࡺ࢛ࡺ ࢔ = x ࡭ࡺ = 2 x6x 1023

=1.2 x1024 ɖǬǨ

ǊưǬƱǂǌǥưɗɢɁɚǭǌȬȹư
ȤɛɰȖɰǍ ɚ ǀǬǧɰɰɰɰǍ
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ɖǧǡɛȹưɗȎǃưǭȹư:ǊɲȏƱȖǌȹưɗɢɧƱɢȼɢȬȹưƯƱɢȼɢȬȹưɚɗɢȼȬȹư
ǊƱɁɛȬȼȹư ǁɢȭǭǌȹ ɗɣɛɦȼȹư ǁǶɀȹư

ǀƱǶǡɗǂǶɀȹưɗɣɛɦȼȹưǊƱɁɛȬȼȹǁȭǭȼȹư

 ǭǾɀȎȹư ɗȸǌȬȹ ɗɣɛɦȼȹư ɗǂǶɀȹư=
ɗȸǌȭǭǾɀȎȹư

ǁȭǭȼȸȹ ɗɢȸȬȹư ɗȸǌȬȹư ×100

ưǨƶȾƱȭɟȆȎȼȹưɡȗȶưɝǶȹưǊƱȽưǭǙǁȭǭȼȹư˩ȺǧǤǌǶɁưǩɉȾɛɁƱȦȹư.

Ǵ ǧǠǌɣ8.2 g ȍȽ Ʊ̈ȽƱǍ ư̈ǦƱǠǍư ȺɛɢǶɢɀȒȼȹư ȿȽ5.4 gƱȽ ǁȭǭȽ ȿɣɛȬǌȹ ȿɢǘǶȭɳư ȿȽ.
˫ ǁȭǭȼȹư ưǩɉ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ɡɉ ƱȽ

Ǵ ǧǠǌɣ9.03 g ȍȽ Ʊ̈ȽƱǍ ư̈ǦƱǠǍư ȺɛɢǶɢɀȒȼȹư ȿȽ3.48 gȹư ȿȽȿɢǙɚǭǌɢɀȹǌɢ ǁȭǭȽ ȾɛȬ
 ƱȽ˩˫ ǁȭǭȼȹư ưǩɉ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ɡɉ ƱȽ

Ǵ ȥɰɰǂɧǯȹư ǧɢɰɰǶȭƴ ȿɰɰȽ ɗɰɰɀɢȏ ȷɰɰȸǠǌǍ ƱȽǧɰɰɀȏ (II ) ƱɉǬǧɰɰȧ14.2 g ɗɰɰɢȹɚɳư ƱɉǭɰɰǿƱɀȎȹ
 Ǘǌɀɣ ȿɢǤǶǌȹƱǃ13.2 gȥǂɧǯȹư ȿȽ.˫ ǁȭǭȼȹư ưǩɉ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ɡɉ ƱȽ

ΨϥϳΟγϛϷ΍ ൌ ϥϳΟγϛϻ΍ ΔϠΗϛ
Ώϛέϣϟ΍ ΔϠΗϛ

ൈ ૚૙૙ ൌ ͷǤͶͷǤͶ ൅ ͺǤʹ ൈ ͳͲͲ ൌ ͵ͻǤ͹Ψ
Ψࢍࡹ ൌ ࢍࡹ ΔϠΗϛ

Ώϛέϣϟ΍ ΔϠΗϛ
ൈ ૚૙૙ ൌ ͺǤʹሺͷǤͶ ൅ ͺǤʹሻൈ ͳͲͲ ൌ ͸ͲǤʹͻΨ

Ψࢍࡹ ൌ ࢍࡹ ΔϠΗϛ
Ώϛέϣϟ΍ ΔϠΗϛ

ൈ ૚૙૙ ൌ ͻǤͲ͵͵ǤͶͺ ൅ ͻǤͲ͵ ൈ ͳͲͲ ൌ ͹ʹǤͳͺΨΨࡺ ൌ ૚૙૙ െ Ψࢍࡹ ൌ ͳͲͲ െ ͹ʹǤͳͺ ൌ ʹ͹ǤͺʹΨ
Ψࢍࡴ ൌ ࢍࡴ ΔϠΗϛ

Ώϛέϣϟ΍ ΔϠΗϛ
ൈ ૚૙૙ ൌ ͳ͵ǤʹͳͶǤʹ ൈ ͳͲͲ ൌ ͻʹǤͻͷΨΨϥϳΟγϛϻ΍ ൌ ૚૙૙ െ Ψࢍࡴ ൌ ͳͲͲ െ ͻʹǤͻͷ ൌ ͹ǤͲͷΨ
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Ǵ ǋɣǭǂȬȹư ȷǐȼɣ26.7% ǁȭǭȼȹư ɗȸǌȭ ȿȽNaHSO4 . ɡɰȗ ǋɣǭǂȬȹư ɗȸǌȭ ǧǙɚƴ16.8 g
 ȿȽNaHSO4.

Ǵ ɡɰȗ ɖǦɛɰǙɛȼȹư ȾɛɰǃǭȬȹư ɗȸǌȭ ǁǶǡư82 g ȾƱɰǃɚǭǂȹư ǮƱɰȓ ȿɰȽC3H8 Ⱦƴ ȻɰȸȎȹư ȍɰȽ ˩
 ɡȗ ȾɛǃǭȬȸȹ ɗɣɛɦȼȹư ɗǂǶɀȹưC3H8 ɠɚƱǶǍ81.8%.

 ǭǾɀȎȹư ɗȸǌȬȹ ɗɣɛɦȼȹư ɗǂǶɀȹư=
ǁȭǭȼȹư ȿȽ ǧǡưɚ ȶɛȽ ɡȗ ǭǾɀȎȹư ɗȸǌȭ

ǁȭǭȼȸȹ ɇɢȹɛȼȹư ɗȸǌȬȹư ×100

ưǨƶȾƱȭɟȆȎȼȹưɡȗȶưɝǶȹưɛɉɗȒɢǿǁȭǭȼȹưȾɚǦǧɣǧǠǍɇǌɢȼȭ
(ǦǧȏɇǍƱȽưǭǙ)˩ȺǧǤǌǶɁưǩɉȾɛɁƱȦȹư:

Ǵ ȾƱǃɚǭǂȹư ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ɗǂǶɀȹư ǁǶǡưC3H8 .[C = 12 , H = 1]

Ψࡿ ൌ ࡿ ΔϠΗϛ
Ώϛέϣϟ΍ ΔϠΗϛ

ൈ ૚૙૙
ࡿ ΔϠΗϛ ൌ Ψࡿ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ʹ͸Ǥ͹ ൈ ͳ͸ǤͺͳͲͲ ൌ ͶǤͶͺͷ͸ ݃
࡯ ΔϠΗϛ ൌ Ψ࡯ ൈ Ώϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͺͳǤͺ ൈ ͺʹͳͲͲ ൌ ͸͹ǤͲ͹͸ ݃

Mwt = ( 3x12 ) + ( 8 x 1) = 44 g/molΨ࡯ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡯ ΔϠΗϛ࢚࢝ࡹΏϛέϣϟ΍ ൈ ૚૙૙ ൌ ͵ ൈ ͳʹͶͶ ൈ ͳͲͲ ൌ ͺͳǤͺͳΨΨࡴ ൌ ૚૙૙ െ Ψ࡯ ൌ ͳͲͲ െ ͺͳǤͺͳ ൌ ͳͺǤͳͻΨ
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Ǵ ǭǿƱɀȎȸȹ ɗɢȸǌȬȹư ɗɣɛɦȼȹư ɗǂǶɀȹư ǁǶǡư ɡȗNH4Cl .[Cl = 35.5 , H = 1 , N = 14]

Ǵ ɡȗ ȿɢǙɚǬǧɢɈȹư ɗȸǌȭ ǁǶǡư350 gȿȽC2H6[C = 12 , H = 1]

Ǵ ɡȗ ȿɢǙɚǬǧɢɈȹư ɗȸǌȭ ǁǶǡư20.2 g ȿȽNaHSO4.
[S = 32 , H = 1, Na = 23, O = 16]

ǟǿȺƴƵȆǥ:
Ǵȹư ɗȸǌȭ ɗȼǶȦǃ ƱȽ ǁȭǭȽ ɡȗ ǭǾɀȏ ɠƴ ɗȸǌȬȹ ɗɣɛɦȼȹư ɗǂǶɀȹư ǀƱǶǡ ȿȬȼȽ ǭǾɀȎ

 ɡȗ ǀǭȂȹưɚ ɗɢȸȬȹư ɇǌȸǌȭ ɚƴ ǁȭǭȼȸȹ ɗɢȹɛȼȹư ɗȸǌȬȹư ɟȸȏ ǁȭǭȼȹư ɡȗ100

Mwt = ( 1 x 14 ) + ( 4 x 1 ) + ( 1 x 35.5 ) = 53.5 g/mol

Ψࡺ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡺ ΔϠΗϛ࢚࢝ࡹΏϛέϣϟ΍ ൈ ૚૙૙ ൌ ͳ ൈ ͳͶͷ͵Ǥͷ ൈ ͳͲͲ ൌ ʹ͸Ǥͳ͸Ψ
Ψࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ Ͷ ൈ ͳͷ͵Ǥͷ ൈ ͳͲͲ ൌ ͹ǤͶ͹ΨΨ࢒࡯ ൌ ૚૙૙ െ ሺΨ࡯൅Ψࡴሻ ൌ ͳͲͲ െ ሺʹ͸Ǥͳ͸ ൅ ͹ǤͶ͹ሻ ൌ ͸͸Ǥ͵͹Ψ

Mwt = ( 2 x 12 ) + ( 6 x 1 ) = 30 g/mol

Ψࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͸ ൈ ͳ͵Ͳ ൈ ͳͲͲ ൌ ʹͲΨ
ࡴ ΔϠΗϛ ൌ Ψࡴ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ʹͲ ൈ ͵ͷͲͳͲͲ ൌ ͹Ͳ ݃

Mwt = ( 1 x 23 ) + ( 1 x 1 ) + ( 1 x 32 ) + ( 4 x 16 ) = 120 g/mol

Ψࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͳͳʹͲ ൈ ͳͲͲ ൌ ͲǤͺ͵Ψ
ࡴ ΔϠΗϛ ൌ Ψࡴ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͲǤͺ͵ ൈ ʹͲǤʹͳͲͲ ൌ ͲǤͳ͸ͺ ݃

ǟǿ
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Ǵ ɠɛǌǠɣ100 g ɟɰȸȏ ƱɰȽ ǁɰȭǭȽ ȿȽ1.88 mol ȿɰȽO ɚ1.25 mol ȿɰȽFe . ǁɰǶǡư
 ǧɣǧǠȹư ɟȹƶ ȿɢǘǶȭɴȹ ɗɢɦɣǯǘȹư ɗǂǶɀȹư

ȷȼȭƴȐưǭȖȹư:
ǴưǨƶǧǠǍư(3 g)ȿȽȾɛǃǭȬȹưȍȽ(8 g)ȍȽȿɢǘǶȭɳưȿɣɛȬǌȹǁȭǭȽCOȾƱȗɗǂǶɀȹư

ɗɣɛɦȼȹưɗȸǌȬȹȾɛǃǭȬȹưɡȗưǩɉǁȭǭȼȹư___________%

Fe :  OͳǤʹͷͳǤʹͷ ׷ ͳǤͺͺͳǤʹͷ
 ȷȽƱȎȽ ɡȗ ǀǭȂȹư21.5:  1

2    :   3

27.27

ǴȾƱǐɢȼȹư ɡȗ ȿɢǙɚǬǧɢɈȸȹ ɗɢȸǌȬȹư ɗɣɛɦȼȹư ɗǂǶɀȹư ǋɁƱȭ ưǨƶCH4ɞɚƱǶǍ25%  ȾƱȗ
 ɇɢȗ ȾɛǃǭȬȸȹ ɗɣɛɦȼȹư ɗǂǶɀȹư:

15% 85% 50%75%

ǭǌǥưɗǃƱǙɵưɗǠɢǠǾȹư:

ǀƱǶǡɗǂǶɀȹưɗɣɛɦȼȹưǊƱɁɛȬȼȹǁȭǭȼȹư
Ǵ ǧǠǌɣ29 g  ɰǃ Ʊ̈ȽƱǍ ưǦƱǠǍư ɗȂȖȹư ȿȽ4.3 g ƱȽ ǁȭǭȽ ȾɛȬǌɢȹ ǋɣǭǂȬȹư ȿȽ.

 ˫ ǁȭǭȼȹư ưǩɉ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ɡɉ ƱȽ

Ǵ ɡȗ ǭǿƱɀȎȸȹ ɗɢȸǌȬȹư ɗɣɛɦȼȹư ɗǂǶɀȹư ǁǶǡưC2H6 .[C = 12 , H = 1]

Ψࢍ࡭ ൌ ࢍ࡭ ΔϠΗϛ
Ώϛέϣϟ΍ ΔϠΗϛ

ൈ ૚૙૙ ൌ ʹͻͶǤ͵ ൅ ʹͻ ൈ ͳͲͲ ൌ ͺ͹ΨΨࡿ ൌ ૚૙૙ െ Ψࢍ࡭ ൌ ͳͲͲ െ ͺ͹ ൌ ͳ͵Ψ
Mwt = ( 2 x 12 ) + ( 6 x 1) = 30 g/mol

Ψ࡯ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡯ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ʹ ൈ ͳʹ͵Ͳ ൈ ͳͲͲ ൌ ͺͲ ΨΨࡴ ൌ ૚૙૙ െ Ψ࡯ ൌ ͳͲͲ െ ͺͲ ൌ ʹͲ Ψ
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Ǵ ɡȗ ȿɢǙɚǬǧɢɈȹư ɗȸǌȭ ǁǶǡư2.14 g ȿȽNH4Cl .[N = 14 , H = 1, Cl = 35.5]

Ǵư ǁɰɰȭǭȼȹư  ǊƱɰɰɁɛȬȼȹ ɗɰɰɣɛɦȼȹư ɗǂɰɰǶɀȹư ǁɰɰǶǡCa(C2H3O2)2  ɗɰɰȸǌȭ ǁɰɰǶǡư ȻɰɰǑ ˩
 ɡȗ ȿɢǙɚǬǧɢɈȹư124 g ǁȭǭȼȹư ȿȽ.[Ca = 40 , H = 1, C = 12, O = 16] 

Mwt = ( 1 x 14 ) + ( 4 x 1 ) + ( 1 x 35.5 ) = 53.5 g/molΨࡴ ൌ ࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ Ώϛέϣϟ΍

ൈ ૚૙૙ ൌ Ͷ ൈ ͳͷ͵Ǥͷ ൈ ͳͲͲ ൌ ͹ǤͶ͹ Ψ
ࡴ ΔϠΗϛ ൌ Ψࡴ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͹ǤͶ͹ ൈ ʹǤͳͶͳͲͲ ൌ ͲǤͳͷͻͺ ݃

Mwt = ( 1 x 40 ) + ( 4 x 12 ) + ( 6 x 1 ) + ( 4 x 16 ) = 158 g/molΨࢇ࡯ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࢇ࡯ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͳ ൈ ͶͲͳͷͺ ൈ ͳͲͲ ൌ ʹͷǤ͵ͳ Ψ
Ψ࡯ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡯ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ Ͷ ൈ ͳʹͳͷͺ ൈ ͳͲͲ ൌ ͵ͲǤ͵͹ Ψ

Ψࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͸ ൈ ͳͳͷͺ ൈ ͳͲͲ ൌ ͵Ǥ͹ͻ Ψ
Ψࡻ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡻ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ Ͷ ൈ ͳ͸ͳͷͺ ൈ ͳͲͲ ൌ ͶͲǤͷ Ψ

ࡴ ΔϠΗϛ ൌ Ψࡴ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͵Ǥ͹ͻ ൈ ͳʹͶͳͲͲ ൌ ͶǤ͸ͻͻ͸ ݃
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Ǵư ǁȭǭȼȹư  ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ɗǂǶɀȹư ǁǶǡHCN ɡɰȗ ȿɢǙɚǬǧɢɈȹư ɗȸǌȭ ǁǶǡư ȻǑ ˩
378 g ǁȭǭȼȹư ȿȽ.[H = 1, N = 14, C = 12]

Mwt = 1 + 12 + 14 = 27 g/molΨࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͳʹ͹ ൈ ͳͲͲ ൌ ͵Ǥ͹ Ψ
Ψ࡯ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡯ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ ͳʹʹ͹ൈ ͳͲͲ ൌ ͶͶǤͶͶ Ψ

Ψࡺ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡺ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͳͶʹ͹ ൈ ͳͲͲ ൌ ͷͳǤͺͷ Ψ
ࡴ ΔϠΗϛ ൌ Ψࡴ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͵Ǥ͹ ൈ ͵͹ͺͳͲͲ ൌ ͳ͵Ǥͻͺ͸ ݃

ǴȽ Ǘǌɰɀɣ ȺƱȎȆȹư ǟȸȽ ȷȸǠǍ ȾƱȭ ưǨƶ ȺƱȎȆȹư ǟȸȽ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ɗǂǶɀȹư ǁǶǡư ɇɰɀ
2.62 g ȿȽNa  ɚ4.04 g ȿȽCl.

Ǵ ǧɰǠǌɣ ƱȽǧɀȏ ǁȭǭȼȹư ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ɗǂǶɀȹư ǁǶǡư222.6 g ȿɰȽN Ʊ̈ɰȽƱǍ ư̈ǦƱɰǠǍư
 ȍȽ77.4 g ȿȽO.

Ψࡺ ൌ ࡺ ΔϠΗϛ
Ώϛέϣϟ΍ ΔϠΗϛ

ൈ ૚૙૙ ൌ ʹʹʹǤ͸ʹʹʹǤ͸ ൅ ͹͹ǤͶ ൈ ͳͲͲ ൌ ͹ͶǤʹΨΨࡻ ൌ ૚૙૙ െ Ψࡺ ൌ ͳͲͲ െ ͹ͶǤʹ ൌ ʹͷǤͺΨ

Ψࢇࡺ ൌ ࢇࡺ ΔϠΗϛ
Ώϛέϣϟ΍ ΔϠΗϛ

ൈ ૚૙૙ ൌ ʹǤ͸ʹͶǤͲͶ ൅ ʹǤ͸ʹ ൈ ͳͲͲ ൌ ͵ͻǤ͵ ΨΨ ࢒࡯ ൌ ૚૙૙ െ Ψࢇࡺ ൌ ͳͲͲ െ ͵ͻǤ͵ ൌ ͸ͲǤ͹Ψ
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Ǵ ǁȭǭȽ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ǁǶǡưH2S. ɗȸǌȭ ǁǶǡưɚ ɡɰȗ ǋɣǭǂȬȹư
3.54 g ɇɀȽ[H = 1 , S = 32]

Ǵ  ǁɰȭǭȽ ǊƱɰɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ǁǶǡư(NH4)2C2O4  . ȿɢǙɚǭɰǌɢɀȹư ɗɰȸǌȭ ǁɰǶǡưɚ
 ɡȗ25 gɇɀȽ[H = 1 ,N = 14, C = 12, O = 16]

Mwt = ( 2 x 1 ) + ( 1 x 32 ) = 34 g/molΨࡿ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡿ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͳ ൈ ͵ʹ͵Ͷ ൈ ͳͲͲ ൌ ͻͶǤͳͳ ΨΨࡴ ൌ ૚૙૙ െ Ψࡿ ൌ ͳͲͲ െ ͻͶǤͳͳ ൌ ͷǤͺͻΨࡿ ΔϠΗϛ ൌ Ψࡿ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͻͶǤͳͳ ൈ ͵ǤͷͶͳͲͲ ൌ ͵Ǥ͵͵ͳ ݃
Mwt = ( 2 x 14 ) + ( 8 x 1 ) + ( 2 x 12 ) + ( 4 x 16 ) = 124 g/molΨࡺ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡺ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ ʹ ൈ ͳͶͳʹͶ ൈ ͳͲͲ ൌ ʹʹǤͷͺ Ψ

Ψࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͺ ൈ ͳͳʹͶ ൈ ͳͲͲ ൌ ͸ǤͶͷ Ψ
Ψ࡯ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡯ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ ʹ ൈ ͳʹͳʹͶ ൈ ͳͲͲ ൌ ͳͻǤ͵ͷ Ψ

Ψࡻ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡻ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ Ͷ ൈ ͳ͸ͳʹͶ ൈ ͳͲͲ ൌ ͷͳǤ͸ͳ Ψ
ࡺ ΔϠΗϛ ൌ Ψࡺ ൈΏϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ʹʹǤͷͺ ൈ ʹͷͳͲͲ ൌ ͷǤ͸Ͷͷ ݃
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Ǵ ǁɰȭǭȽ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ǁǶǡưNa3PO4 . ɡɰȗ ǬɛȖɰǷɛȖȹư ɗɰȸǌȭ ǁɰǶǡưɚ
804 gɇɀȽ[Na=23, P=31, O=16]

Ǵ ǁȭǭȽ ǊƱɁɛȬȼȹ ɗɣɛɦȼȹư ǁǶɀȹư ǁǶǡưMg(OH)2 . ɡȗ ȺɛɢǶɢɀȒȼȹư ɗȸǌȭ ǁǶǡưɚ
97.4 g ɇɀȽ[H = 1 , O = 16 , Mg = 24.3]

Mwt = ( 1 x 24.3 ) + ( 2 x 16 ) + ( 2 x 1 ) = 58.3 g/molΨࢍࡹ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࢍࡹ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ʹͶǤ͵ͷͺǤ͵ൈ ͳͲͲ ൌ ͶͳǤ͸ͺ Ψ
Ψࡻ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡻ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ ʹ ൈ ͳ͸ͷͺǤ͵ ൈ ͳͲͲ ൌ ͷͶǤͺͺ Ψ

Ψࡴ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓࡴ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ʹ ൈ ͳͷͺǤ͵ ൈ ͳͲͲ ൌ ͵ǤͶ͵ Ψ
ࢍࡹ ΔϠΗϛ ൌ Ψࢍࡹ ൈ Ώϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͶͳǤ͸ͺ ൈ ͻ͹ǤͶͳͲͲ ൌ ͶͲǤͷͻ͸ ݃

Mwt = ( 3 x 23 ) + ( 1 x 31 ) + ( 4 x 16 ) = 164  g/molΨࢇࡺ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࢇࡺ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ ͵ ൈ ʹ͵ͳ͸Ͷ ൈ ͳͲͲ ൌ ͶʹǤͲ͹ Ψ
Ψࡼ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡼ ΔϠΗϛ

ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍
ൈ ૚૙૙ ൌ ͳ ൈ ͵ͳͳ͸Ͷ ൈ ͳͲͲ ൌ ͳͺǤͻ Ψ

Ψࡻ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࡻ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ Ͷ ൈ ͳ͸ͳ͸Ͷ ൈ ͳͲͲ ൌ ͵ͻǤͲʹ Ψ
ࡼ ΔϠΗϛ ൌ Ψࡼ ൈ Ώϛέϣϟ΍ ΔϠΗϛ૚૙૙ ൌ ͳͺǤͻ ൈ ͺͲͶͳͲͲ ൌ ͳͷͳǤͻͷ ݃



ɗɰɰȋɛɰȖɰǠɰȽ ȤɛɰɰȦɰɰǠɰɰɰȹư ȍɰɢɰȼɰǙ

Ǵ ǧɰɰɰɣǧǠȹư ȿɰɰɰȽ ɗɰɰɰɣɛɦȽ ɗǂɰɰɰǶɁ ǭɰɰɰǂȭƴ ɟɰɰɰȸȏ ɠɛɰɰɰǌǠɣ ɗɰɰɰɢȹƱǌȹư ǊƱɰɰɰǂȭǭȼȹư ȿɰɰɰȽ ɠƴ:
[H = 1, Cl= 35.5, C =12, O =16, Fe = 56]

FeCl2-Fe(C2H3O2)3-Fe(OH)2-FeO

ࡻࢋࡲ ׷ Ψࢋࡲ ൌ ΩΣ΍ϭϟ΍ ϝϭϣϟ΍ ϲϓ ࢋࡲ ΔϠΗϛ
ΏϛέϣϠϟ Δϳϟϭϣϟ΍ ΔϠΗϛϟ΍

ൈ ૚૙૙ ൌ
ͳ ൈ ͷ͸ሺͷ͸ ൅ ͳ͸ሻ ൈ ͳͲͲ ൌ ͹͹Ǥ͹͹ Ψ݁ܨ ܪܱ ଶǣΨ݁ܨ ൌ ͳ ൈ ͷ͸ሾ ͳ ൈ ͷ͸ ൅ ʹ ൈ ͳ͸ ൅ ʹ ൈ ͳ ሿ ൈ ͳͲͲ ൌ ͸ʹǤʹʹ Ψ݁ܨ ଷܱଶܪଶܥ ଷǣΨ݁ܨ ൌ ͳ ൈ ͷ͸ሾ ͳ ൈ ͷ͸ ൅ ͸ ൈ ͳʹ ൅ ͻ ൈ ͳ ൅ ͸ ൈ ͳ͸ ሿ ൈ ͳͲͲ ൌ ʹͶ Ψ݈ܥ݁ܨଶǣΨ݁ܨ ൌ ͳ ൈ ͷ͸ሾ ͳ ൈ ͷ͸ ൅ ʹ ൈ ͵ͷǤͷ ሿ ൈ ͳͲͲ ൌ ͶͶ Ψ


