
üɉȼɀȺȽȷȾȷȽɀȺɇɅȼɆȺȽɆ: ȺɘůŬɔɤɔɐůŰɖ

ɉɖɛŮɑŬ,ūɡůɘəɏɠɀŮŰɟɐůŮɘɠ

üȷɇɃɀȷɀɃɅȽȷȾȷȽȽɃɁɇȷ: ȷŰɞɛɘəɐɗŮɤɟɑŬ

ɨɚɖɠ,ȹɞɛɐŬŰɧɛɞɡəŬɘ́ɡɟɐɜŬ,ȽůɧŰɞˊŬ,ȷŰɞɛɘəɏɠ

ɀɎɕŮɠ,ɄŮɟɘɞŭɘəɧɠɄɑɜŬəŬɠɆŰɞɘɢŮɑɤɜ

ũȺɁȽȾȼ ïȷɁɃɅũȷɁȼ ɉȼɀȺȽȷ

ɇɛɐɛŬ ȷŮɘűɞɟɘəɐɠ ũŮɤɟɔɑŬɠ 

ũŮɤˊɞɜɘəɐ Ɇɢɞɚɐ
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ȼ ɉɖɛŮɑŬ ŮɑɜŬɘ ɖ ŮˊɘůŰɐɛɖ ɖ ɞˊɞɑŬ ɛŮɚŮŰɎ:

üŰɖ ůɨůŰŬůɖəŬɘ Űɖ ŭɞɛɐ Űɤɜ ɡɚɘəɩɜ ŰŬ ɞˊɞɑŬ 

ɓɟɑůəɞɜŰŬɘ ɔɨɟɤ ɛŬɠ,

üŰɘɠ ɛŮŰŬɓɞɚɏɠ ˊɞɡ ɡűɑůŰŬɜŰŬɘ ŰŬ ɡɚɘəɎ ŬɡŰɎ

ȼ Ůˊɘɟɟɞɐ ˊɞɡ ŬůəŮɑ ůŰɖ ůɨɔɢɟɞɜɖ ŮˊɘůŰɐɛɖ əŬɘ 

ŰŮɢɜɞɚɞɔɑŬ, ŮɑɜŬɘ ŰŮɟɎůŰɘŬ Ŭűɞɨ ɧɚŬ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ 

ɔɨɟɤ ɛŬɠ ŬˊɞŰŮɚɞɨɜ Űɖɜ ɨɚɖ Űɞɡ ůɨɛˊŬɜŰɞɠ.

ɉȼɀȺȽȷ ɄȺȽɅȷɀȷɇȽȾȼ ȺɄȽɆɇȼɀȼ

Ƀɘ Ŭɟɢɏɠ Űɖɠ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɛɏůɤ ˊŮɘɟŬɛɎŰɤɜ əŬɘ 

ůɡůŰɖɛŬŰɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɖ ɗŮɤɟɑŬ.

ɇŬ ɡɚɘəɎ ˊɞɡ 

ɡˊɎɟɢɞɡɜ ɔɨɟɤ 

ɛŬɠ ŮɑɜŬɘ 

ɞɡůɑŮɠ, ɐ 

ɛɑɔɛŬŰŬ ɞɡůɘɩɜ.

ɃɈɆȽȷ

Ⱥɑŭɞɠ ɨɚɖɠ, ˊɞɡ 

ŭŮɜ ɛˊɞɟɞɨɛŮ 

ɜŬ Űɞ 

ŭɘŬɢɤɟɑůɞɡɛŮ 

ůŮ ɎɚɚŬ Ůɑŭɖ 

ɨɚɖɠ ɛŮ űɡůɘəɧ 

Űɟɧˊɞ.



ɄŮɑɟŬɛŬ əŬɘ 

ŮɟɛɖɜŮɑŬ, ɖ əŬɟŭɘɎ 

Űɖɠ ɢɖɛɘəɐɠ 

ɏɟŮɡɜŬɠ.
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ɄȺȽɅȷɀȷ

ȼ ˊŬɟŬŰɐɟɖůɖ əɎˊɞɘɞɡ űɡůɘəɞɨ 

űŬɘɜɞɛɏɜɞɡ, ɖ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ɛŮ 

ŮɚŮɔɢɧɛŮɜɞ Űɟɧˊɞ, ɩůŰŮ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ 

ŬɜŬˊŬɟŬɢɗɞɨɜ əŬɘ ɛŮ ɓɎůɖ ŬɡŰɎ ɜŬ 

ŮɝŬɢɗɞɨɜ ɚɞɔɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ.

ɁɃɀɃɆ

ɀɘŬ ˊŮɟɘŮəŰɘəɐ ŭɘŬŰɨˊɤůɖ, ɐ 

ɛɘŬ ɛŬɗɖɛŬŰɘəɐ Ůɝɑůɤůɖ ɔɘŬ 

ɛɘŬ ɗŮɛŮɚɘɩŭɖ ůɢɏůɖ, ɐ ɔɘŬ ɛɘŬ 

əŬɜɞɜɘəɧŰɖŰŬ Űɖɠ űɨůɖɠ.

Ƀ ɢɖɛɘəɧɠ əɎɜŮɘ 

ˊŬɟŬŰɖɟɐůŮɘɠ ůŮ ůɡɜɗɐəŮɠ 

ŰɏŰɞɘŮɠ, ˊɞɡ ɛŮŰŬɓɚɖŰɏɠ 

ɧˊɤɠ ˊ.ɢ. ɞɘ ˊɞůɧŰɖŰŮɠ Űɤɜ 

ɞɡůɘɩɜ ɐ ɖ ɗŮɟɛɞəɟŬůɑŬ, 

ɛˊɞɟɞɨɜ ɜŬ ŮɚɏɔɢɞɜŰŬɘ.
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ɈɄɃŪȺɆȼ

ɀɘŬ ˊɟɞůɤɟɘɜɐ 

ŮɟɛɖɜŮɑŬ ɔɘŬ əɎˊɞɘŬ 

əŬɜɞɜɘəɧŰɖŰŬ ɖ 

ɞˊɞɑŬ ˊŬɟŬŰɖɟŮɑŰŬɘ 

ůŰɖ űɨůɖ.

ŪȺɋɅȽȷ

ȾɎˊɞɘŬ ŭɞəɘɛŬůɛɏɜɖ 

ŮɟɛɖɜŮɑŬ ɓŬůɘəɩɜ 

űɡůɘəɩɜ űŬɘɜɞɛɏɜɤɜ.

üɀɘŬ ɗŮɤɟɑŬ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ 

ŬˊɞŭŮɘɢɗŮɑ ɛŮ ŬˊɧɚɡŰɞ Űɟɧˊɞ.

üɁɏŬ ˊŮɘɟɎɛŬŰŬ, ɛˊɞɟŮɑ ɜŬ ŬˊɞŭŮɑɝɞɡɜ ɧŰɘ 

ɏɢŮɘ ˊŮɟɘɞɟɘůɛɏɜɖ ŮűŬɟɛɞɔɐ.

üȷˊɧ əɎˊɞɘɞɜ ɐ əɎˊɞɘɞɡɠ ɛˊɞɟŮɑ ɜŬ 

ŭɘŬŰɡˊɤɗŮɑ ɛɘŬ əŬɚɨŰŮɟɖ ɗŮɤɟɑŬ.
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ũȺɁȽȾȷ ȸȼɀȷɇȷ ȺɄȽɆɇȼɀɃɁȽȾȼɆ ɀȺŪɃȹɃɈ



Ɂɧɛɞɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ɛɎɕŬɠ, Antoine Lavoisier

Ƀɘ ŬˊɧɣŮɘɠ Űɞɡ Lavoisier, ŬˊɞŰɏɚŮůŬɜ Űɞ ɓɎɗɟɞ Űɖɠ ůɨɔɢɟɞɜɖɠ ɉɖɛŮɑŬɠ.
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çȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ 
ɢɖɛɘəɐɠ ɛŮŰŬɓɞɚɐɠ,          
(ɢɖɛɘəɐɠ ŬɜŰɑŭɟŬůɖɠ), ɖ 
ůɡɜɞɚɘəɐ ɛɎɕŬ ˊŬɟŬɛɏɜŮɘ 
ůŰŬɗŮɟɐè
·ɀɎɕŬ: ȼ ˊɞůɧŰɖŰŬ Űɖɠ 
ɨɚɖɠ ˊɞɡ ɡˊɎɟɢŮɘ ůŮ ɏɜŬ 
ɡɚɘəɧ

·ȴɚɖ: ɇɞ əŬɗŮŰɑ ˊɞɡ 
əŬŰŬɚŬɛɓɎɜŮɘ ɧɔəɞ əŬɘ 
ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ɔɑɜŮɘ 
ŬɜŰɘɚɖˊŰɧ ɛŮ Űɘɠ 
ŬɘůɗɐůŮɘɠ ɛŬɠ

ȼ ɣɖűɘŬəɐ 

ɞɗɧɜɖ ŭŮɑɢɜŮɘ 

Űɖ ɛɎɕŬ Űɞɡ 

ɡɚɘəɞɨ, ˊɞɡ 

ɓɟɑůəŮŰŬɘ 

ˊɎɜɤ ůŰɞ 

ŭɑůəɞ Űɞɡ 

ɕɡɔɞɨ

Ʉɚɐɟɖɠ əŬɨůɖ 

ɎɜɗɟŬəŬ

ɚʍʔʙ  ɯʂʈʅʆʙʏ 
ɥʀʐɻɼʋʇʙʏ

ɬʘʇʋʏ ɯʂʈʅʆʙʏ 
ɥʀʐɻɼʋʇʙʏ

file:///D:/My Documents/Mosi2/Silberberg_slides/Law_conservation_mass.mov
file:///D:/My Documents/Mosi2/Silberberg_slides/Law_conservation_mass.mov
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Ʉɧůɖ ŮɑɜŬɘ ɖ ɛɎɕŬ Űɞɡ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ ˊɞɡ 
ˊŬɟɎɔŮŰŬɘ əŬŰɎ Űɖ ŭɘɎůˊŬůɖ 123g ŬɜɗɟŬəɘəɞɨ ɢŬɚəɞɨ, 
ŮɎɜɖ ɛɎɕŬ Űɞɡ ůŰŮɟŮɞɨ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ ɢŬɚəɞɨ ˊɞɡ 
Ůˊɑůɖɠ ˊŬɟɎɔŮŰŬɘ əŬŰɎ Űɖ ɛŮŰŬɓɞɚɐ ŮɑɜŬɘ 79,6 g;

CuCO3(s) ­ CuO(s) + CO2(g)
ɛɎɕŬ ŬɜŰɘŭɟɩɜŰɤɜ =      ɛɎɕŬ ˊɟɞɥɧɜŰɤɜ

                    123,6 g           79,6 g + X g

·ɄɞɘŬ ŮɑɜŬɘ ŰŬ ŬɜŰɘŭɟɩɜŰŬ;CuCO3

·Ʉɧůɖ ŮɑɜŬɘ ɖ ɛɎɕŬ Űɤɜ ŬɜŰɘŭɟɩɜŰɤɜ;123,6 g   

·ɄɞɘŬ ŮɑɜŬɘ ŰŬ ˊɟɞɥɧɜŰŬ; CuO &   CO2

·Ʉɧůɖ ŮɑɜŬɘ ɖ ɛɎɕŬ Űɤɜ ˊɟɞɥɧɜŰɤɜ; 

ȯɟŬ:  123.6 ï79.6 = 44.0g  CO2

123,6 g = 79.6 g +  CO2

ɀɎɕŬ;

ɄȷɅȷȹȺȽũɀȷɇȷ



Ƀɘ ɢɖɛɘəɏɠ ŬɜŰɘŭɟɎůŮɘɠ, ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ůɡɜŭɏɞɜŰŬɘ ŮɑŰŮ ɛŮ 

Ŭˊɞɟɟɧűɖůɖ ŮɑŰŮ ɛŮ ɏəɚɡůɖ ɗŮɟɛɧŰɖŰŬɠ, (ɐ Ɏɚɚɖɠ ɛɞɟűɐɠ ŮɜɏɟɔŮɘŬɠ).. 

Ⱥűɧůɞɜ ɖ ɛɎɕŬ əŬɘ ɖ ŮɜɏɟɔŮɘŬ, ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɞɜ Einstein

ɘůɞŭɨɜŬɛŬ, ɧŰŬɜ ŬˊɞɓɎɚɚŮŰŬɘ ŮɜɏɟɔŮɘŬ ɤɠ ɗŮɟɛɧŰɖŰŬ, ɢɎɜŮŰŬɘ əŬɘ 

ɛɎɕŬ. Ƀɘ ɛŮŰŬɓɞɚɏɠ Űɖɠ ɛɎɕŬɠ ůŰɘɠ ɢɖɛɘəɏɠ ŬɜŰɘŭɟɎůŮɘɠ, ŮɑɜŬɘ Űɖɠ 

ŰɎɝŮɤɠ Űɤɜ ŭɘůŮəŬŰɞɛɛɡɟɘɞůŰɩɜ Űɞɡ ɔɟŬɛɛŬɟɑɞɡ əŬɘ ɎɟŬ ŭŮɜ ɔɑɜɞɜŰŬɘ 

ŬɜŰɘɚɖˊŰɏɠ. 
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ȺɎɜ16 g CH4ŬɜŰɘŭɟɎůɞɡɜ ˊɚɐɟɤɠ ɛŮ64 g O2,ˊɞɘŬ ɗŬ 

ŮɑɜŬɘ ɖ ɛɎɕŬ Űɤɜ ˊɟɞɥɧɜŰɤɜ Űɖɠ ŬɜŰɑŭɟŬůɖɠ;

CH4 (g)      +     2O2 (g)    Ą CO2 (g)     +      2H2O (l)

ɛɎɕŬ ŬɜŰɘŭɟɩɜŰɤɜ =      ɛɎɕŬ ˊɟɞɥɧɜŰɤɜ

16g   +   64g     = X g

80 g =           X



ȾŬŰŬůŰɎůŮɘɠ Űɖɠ ɨɚɖɠ
Ƀɘ ŰɟŮɘɠ ɛɞɟűɏɠ Űɖɠ ɨɚɖɠ, ůŰŮɟŮɧ ɡɔɟɧ 

əŬɘ Ŭɏɟɘɞ
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ȷůɡɛˊɑŮɡůŰŬ, 

ŭɨůəŬɛˊŰŬ, ŭŮɜ 

ɟɏɞɡɜ

ɆɢŮŰɘəɎ 

ŬůɡɛˊɘŮůŰɎ 

ɟŮɡůŰɎ

ɆɡɛˊɘŮůŰɎ 

ɟŮɡůŰɎ

http://data.allenai.org/tqa/solids_liquids_gases_and_plasmas_L_0769/



ɚɾɾʀʇʅʆʙ ɚʌȢ ɜɻʇʗʉʂ10

ɀɞɟűɏɠ 

ɨɚɖɠ

ȷˊɚɎ

ůɩɛŬŰŬ

(ůŰɞɘɢŮɑŬ)

ɀɏŰŬɚɚŬ

ȷɛɏŰŬɚɚŬ

ɀŮŰŬɚɚɞŮɘŭɐ

ɆɨɜɗŮŰŬ

ůɩɛŬŰŬ

ɉɖɛɘəɏɠ 

ŮɜɩůŮɘɠ

ɀɑɔɛŬŰŬ

ɆŰɞɘɢŮɑɞ: ɀɘŬ ɞɡůɑŬ ˊɞɡ ŭŮɜ 

ɛˊɞɟŮɑ ɜŬ ŭɘŬůˊŬůŰŮɑ ɛŮ 

ɞˊɞɘŬŭɐˊɞŰŮ ɢɖɛɘəɐ 

ŬɜŰɑŭɟŬůɖ ůŮ ŬˊɚɞɨůŰŮɟɖ 

ɞɡůɑŬ.
ɃɡůɑŮɠ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜŰŬɘ 

Ŭˊɧ ŭɨɞ ɐ 

ˊŮɟɘůůɧŰŮɟŬ 

ůŰɞɘɢŮɑŬ 

ɢɖɛɘəɎ 

ŮɜɤɛɏɜŬ, ɛŮ 

əŬɗɞɟɘůɛɏɜɖ 

Ŭˊɚɐ 

ůŰŬɗŮɟɐ 

ŬɜŬɚɞɔɑŬ.

ɈɚɘəɎ ˊɞɡ ŭɘŬɢɤɟɑɕɞɜŰŬɘ ɛŮ 

űɡůɘəɧ Űɟɧˊɞ ůŮ ŭɡɞ ɐ ˊɘɞ 

ˊɞɚɚɏɠ ɞɡůɑŮɠ. 
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ȴɚɖ

ɃɡůɑŮɠ

ɆŰɞɘɢŮɑŬ ȺɜɩůŮɘɠ

ɀɑɔɛŬŰŬ

ɃɛɞɔŮɜɐ ɛɑɔɛŬŰŬ

(ŭɘŬɚɨɛŬŰŬ)
ȺŰŮɟɞɔŮɜɐ 
ɛɑɔɛŬŰŬ

ūɡůɘəɏɠ ɀɏɗɞŭɞɘ

ɉɖɛɘəɏɠ 

ȷɜŰɘŭɟɎůŮɘɠ

ɆɢɏůŮɘɠ ɛŮŰŬɝɨ ůŰɞɘɢŮɑɤɜ, 

ŮɜɩůŮɤɜ əŬɘ ɛɘɔɛɎŰɤɜ
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ūɈɆȽȾȼ ɀȺɇȷȸɃȿȼ

ȾɎɗŮ ɛŮŰŬɓɞɚɐ əŬŰɎ Űɖɜ ɞˊɞɑŬ 

ɖ ɨɚɖ ŬɚɚɎɕŮɘ ɛɞɟűɐ, ɧɢɘ ɧɛɤɠ 

əŬɘ ɢɖɛɘəɐ ŰŬɡŰɧŰɖŰŬ.

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ ɛŮŰŬɓɞɚɏɠ 

Űɤɜ űɡůɘəɩɜ əŬŰŬůŰɎůŮɤɜ 

(ɡɔɟɐ, ŬɏɟɘŬ, ůŰŮɟŮɎ), ɐ ɖ 

ŭɘɎɚɡůɖ əɎˊɞɘɞɡ ɡɚɘəɞɨ ůŮ 

ɏɜŬ Ɏɚɚɞ.

https://chem.libretexts.org/Bookshelves/Introductory_Chemistry/Book%3A_Int

roductory_Chemistry_(CK-

12)/02%3A_Matter_and_Change/2.08%3A_Methods_for_Separating_Mixtures

ɇɞ ɢɚɤɟɑŭɘɞ Űɞɡ ɜŬŰɟɑɞɡ ŭɘŬɚɨŮŰŬɘ ůŰɞ ɜŮɟɧ 

ŬɚɚɎ  ɞɨŰŮ Űɞ ɜŮɟɧ ɞɨŰŮ Űɞ ɢɚɤɟɑŭɘɞ Űɞɡ 

ɜŬŰɟɑɞɡ ɢɎɜɞɡɜ Űɖ ɢɖɛɘəɐ Űɞɡɠ ŰŬɡŰɧŰɖŰŬ. 

ȰɜŬɠ Űɟɧˊɞɠ ɔɘŬ ɜŬ ŭɘŬɢɤɟɘůŰɞɨɜ ŮɑɜŬɘ ɖ 

ŬˊɧůŰŬɝɖ, (űɡůɘəɐ ɛɏɗɞŭɞɠ ŭɘŬɢɤɟɘůɛɞɨ).



ɉɖɛɘəɐ ɛŮŰŬɓɞɚɐ - ɉɖɛɘəɐ ŬɜŰɑŭɟŬůɖ
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ȼ ɛŮŰŬɓɞɚɐ ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɏɜŬ ɐ ˊɘɞ ˊɞɚɚɎ Ůɑŭɖ 

ɨɚɖɠ, ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ɜɏŬ Ůɑŭɖ ɨɚɖɠ.

üɉɖɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ: Ƀɘ ɘŭɘɧŰɖŰŮɠ ɞɘ ɞˊɞɑŮɠ ɏˊɞɜŰŬɘ ɢɖɛɘəɐ 

ɛŮŰŬɓɞɚɐ Űɞɡ ɡɚɘəɞɨ, (ůəɞɡɟɘɎ ůɘŭɐɟɞɡ).

ūɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ ɡɚɘəɞɨ: Ƀɘ 

ɘŭɘɧŰɖŰŮɠ ˊɞɡ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ Űɘɠ 

ˊŬɟŬŰɖɟɐůɞɡɛŮ ɢɤɟɑɠ ɜŬ 

ɛŮŰŬɓɎɚɚɞɡɛŮ Űɖ ɢɖɛɘəɐ ŰŬɡŰɧŰɖŰŬ 

Űɞɡ ɡɚɘəɞɨ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ űɡůɘəɏɠ 

ɘŭɘɧŰɖŰŮɠ ŮɑɜŬɘ Űɞ ůɖɛŮɑɞ ŰɐɝŮɤɠ, Űɞ 

ɢɟɩɛŬ, ɖ  űɎůɖ (ůŰŮɟŮɎ, ɡɔɟɐ, ŬɏɟɘŬ).



ȹɘŬɢɤɟɘůɛɧɠ ɀɘɔɛɎŰɤɜ
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ȹɘɐɗɖůɖ ȷˊɧůŰŬɝɖ ɉɟɤɛŬŰɞɔɟŬűɑŬ
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üɉɟɤɛŬŰɞɔɟŬűɑŬ: ɀɘŬ ɞɛɎŭŬ ˊŬɟɧɛɞɘɤɜ 

ŭɘŬɢɤɟɘůŰɘəɩɜ ŰŮɢɜɘəɩɜ.

üȾɎɗŮ ŰŮɢɜɘəɐ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ˊɧůɞ 

ɔɟɐɔɞɟŬ əɘɜŮɑŰŬɘ ɛɘŬ ŭŮŭɞɛɏɜɖ ɞɡůɑŬ ůŮ ɟŮɨɛŬ 

ŬŮɟɑɞɡ ɐ ɡɔɟɞɨ, ˊɞɡ ŭɘɏɟɢŮŰŬɘ ɛɏůɤ ůŰŬŰɘəɐɠ 

űɎůɖɠ, ůŰɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ 

ůɡɔəɟŬŰŮɑŰŬɘ ŮɚŬűɟɎ ɖ ɞɡůɑŬ.



ȰɜŬ űɡůɘəɧ ůɨůŰɖɛŬ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɘɠ űɎůŮɘɠ əŬɘ ŰŬ 

ůɡůŰŬŰɘəɎ Űɞɡ
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·ɋɠ űɎůɖ ɞɟɑɕŮŰŬɘ ɏɜŬ 
ɞɛɞɘɧɛɞɟűɞ, ɞɛɞɔŮɜɏɠ, 
űɡůɘəɎ ŭɘŬəɟɘŰɧ əŬɘ 
ɛɖɢŬɜɘəɎ Ŭˊɞɛɞɜɩůɘɛɞ 
ɛɏɟɞɠ Ůɜɧɠ űɡůɘəɞɨ 
ůɡůŰɐɛŬŰɞɠ (Nostrom
andMunoz,1986).

·ɆɡůŰŬŰɘəɎ, ɚɏɛŮ ŰŬ 
Ůɑŭɖ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ 
ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ ɜŬ 
ˊŮɟɘɔɟɎɣɞɡɜ Űɖ ɢɖɛɘəɐ 
ůɨůŰŬůɖ ɛɘŬɠ űɎůɖɠ Űɞɡ 
ůɡůŰɐɛŬŰɞɠ

ūȷɆȼ

ȷȺɅȽȷ

ɆɇȺɅȺȼ

ɄȿȷɆɀȷ

ɈũɅȼ
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ɄɟɞəɨˊŰŮɘ Ŭˊɧ ɏɜŬ Ŭɏɟɘɞ, ɧŰŬɜ 
ŬɡŰɧ ɔɑɜŮɘ Űɧůɞ ɗŮɟɛɧ (ɇ å 109 Ⱦ 
ŭɘŬűɞɟɎ Ŭˊɧ ɘɞɜɘůɛɏɜɞ Ŭɏɟɘɞ),
ɩůŰŮ ŰŬ ɖɚŮəŰɟɧɜɘŬ əŬɘ ŰŬ ɎɚɚŬ 
ŬɟɜɖŰɘəɎ űɞɟŰɘůɛɏɜŬ ɘɧɜŰŬ Űɞɡ, 
ɜŬ ŭɟŬˊŮŰŮɨɞɡɜ Ŭˊɧ Űɞ ɎŰɞɛɞ əŬɘ 
ɜŬ ŮɑɜŬɘ ŮɚŮɨɗŮɟŬ. ɆŰɞ ˊɚɎůɛŬ ɖ 
ɨɚɖ ŭŮɜ ɏɢŮɘ ůɡɔəŮəɟɘɛɏɜɞ ɧɔəɞ 
əŬɘ ůɢɐɛŬ ˊɞɡ ɜŬ ɞűŮɑɚŮŰŬɘ ůŰɖɜ 
ɑŭɘŬ, ɧˊɤɠ ŰŬ ŬɏɟɘŬ. 

 Ʉ.ɢ. əŮɟŬɡɜɧɠ. ɄɚɎůɛŬ, ɡˊɎɟɢŮɘ 
ůŰɞɜ ɐɚɘɞ, ůŰɞɡɠ ŬůŰɏɟŮɠ, ůŰɞ 
ɛŮůɞŬůŰɟɘəɧ ɢɩɟɞ, ůŰɞɡɠ 
ůɤɚɐɜŮɠ űɤŰɘůɛɞɨ ŬŮɟɑɤɜ .́ɢ. 
ɜɏɞɜ ůŮ ɢŬɛɖɚɐ Ʌ.

ɄɚɎůɛŬ

Ⱦɞɘɜɧ ˊŬɟɎŭŮɘɔɛŬ ˊɚɎůɛŬŰɞɠ 

ŮɑɜŬɘ ɞ əŮɟŬɡɜɧɠ

ȽɧɜŰŬ əŬɘ ŮɚŮɨɗŮɟŬ e



ɆɨɛɓɞɚŬ ɢɖɛɘəɩɜ ŬɜŰɘŭɟɎůŮɤɜ
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ɆɨɛɓɞɚɞɆɖɛŬůɑŬ

(s) ɆɡůŰŬŰɘəɧ ůŮ ůŰŮɟŮɎ 

űɎůɖ

(l) ɆɡůŰŬŰɘəɧ ůŮ ɡɔɟɐ űɎůɖ

(g) ɆɡůŰŬŰɘəɧ ůŮ ŬɏɟɘŬ űɎůɖ

(aq) ȺűɡŭŬŰɤɛɏɜɞ ůɡůŰŬŰɘəɧ

·ɇŬ ɛɘəɟɎ ůɨɛɓɞɚŬ ɛɏůŬ ůŮ ˊŬɟɏɜɗŮůɖ, 
(s, l, g, aq) ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ Űɞɡɠ 
ɢɖɛɘəɞɨɠ Űɨˊɞɡɠ, ɡˊɞŭŮɘəɜɨɞɡɜ Űɖ űɎůɖ 
Űɞɡ əɎɗŮ ůɡůŰŬŰɘəɞɨ ůŰɖ ɢɖɛɘəɐ 
ŬɜŰɑŭɟŬůɖ.

ɉɖɛɘəɐ ŬɜŰɑŭɟŬůɖ ˊɞɡ ɔɟɎűŮŰŬɘ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɢɖɛɘəɞɨɠ 

Űɨˊɞɡɠ əŬɘ ůɨɛɓɞɚŬ, əŬɚŮɑŰŬɘ 

ɢɖɛɘəɐ Ůɝɑůɤůɖ.



ɆɨɛɓɞɚŬ ɢɖɛɘəɩɜ ŬɜŰɘŭɟɎůŮɤɜ
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ɇɞ ɛɧɟɘɞ Űɞɡ ɜŮɟɞɨ

Ɇɨɛɓɞɚɞ ůŰɞɘɢŮɑɞɡ
Ɇɨɛɓɞɚɞ ůŰɞɘɢŮɑɞɡ

Ƀ ŭŮɑəŰɖɠ 2, ɡˊɞŭɖɚɩɜŮɘ 

ˊŬɟɞɡůɑŬ 2 ŬŰɧɛɤɜ
ȼ ŬˊɞɡůɑŬ ŭŮɑəŰɖ, ůɖɛŬɑɜŮɘ 

ˊɤɠ ɛɧɜɞ ɏɜŬ ɎŰɞɛɞ ɡˊɎɟɢŮɘ
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·ɀɏŰɟɖůɖ: ȼ ůɨɔəɟɘůɖ ɛɘŬɠ űɡůɘəɐɠ ɛɞɜɎŭŬɠ, ɛŮ ɛɘŬ 

ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ.

·ȺˊŬɜŬɚɖɣɘɛɧŰɖŰŬ: ȹŮɑɢɜŮɘ Űɞ ˊɧůɞ əɞɜŰɎ ɛŮŰŬɝɨ Űɞɡɠ ŮɑɜŬɘ 

ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ɛɘŬɠ ˊɞůɧŰɖŰŬɠ.

·ȷəɟɑɓŮɘŬ: ȹŮɑɢɜŮɘ Űɞ ˊɧůɞ əɞɜŰɎ ɛŮ Űɖɜ ˊɟŬɔɛŬŰɘəɐ Űɘɛɐ 

ŮɑɜŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ɛɘŬɠ ɛɧɜɞ ɛɏŰɟɖůɖɠ

·ɆɖɛŬɜŰɘəɎ ɣɖűɑŬ: ȳɚŬ ŰŬ ɓɏɓŬɘŬ ůŰɞɘɢŮɑŬ ɛɘŬɠ ɛɏŰɟɖůɖɠ, 

ůɡɜ ɏɜŬ ŰŮɚɘəɧ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ŬɓŮɓŬɘɧŰɖŰŬ

https://chem.libretexts.org/Bookshelves/Introductory_Chemistry/Map%3A_Fund

amentals_of_General_Organic_and_Biological_Chemistry_(McMurry_et_al.)/1%

3A_Matter_and_Measurements/1.09%3A_Measurement_and_Significant_Figure

s

ɥʀʐʍʡʉʐɻʏ ɼʍʙʆɻʈʀ ʐʅʈʘʏ ɾʅɻ ʐʋ 
ʈʙʆʋʏ ʐʂʏ ʍʗɼɿʋʑȡ ρȟσυφȟ ρȟσυχȟ 

1,358 ɣɻʐ˃ʀʆʐʚʈʂʎʂ ɿʚʉʋʑʈʀ ʐʂ ʈʘʎʂ 
ʐʅʈʙ ρȟσυχȢ ɬɻ ʐʍʚɻ ʌʍʡʐɻ ʕʂʒʚɻ 
ɉρȟσυɊ ʀʚʉɻʅ ɼʘɼɻʅɻ ʆɻʅ ʐʋ ʀʌʝʈʀʉʋ 
ʕʂʒʚʋ ɉχɊ ʀʚʉɻʅ ʆɻʐ˃ʀʆʐʚʈʂʎʂȟ ʗʍɻ 
ʘʔʀʅ ʆʗʌʋʅɻ ɻɼʀɼɻʅʝʐʂʐɻȢ 



ɚɾɾʀʇʅʆʙ ɚʌȢ ɜɻʇʗʉʂ

21

üɆŮ ŭŮəŬŭɘəɞɨɠ Ŭɟɘɗɛɞɨɠ:

VɇŬ ɛɖŭŮɜɘəɎ ŬɟɘůŰŮɟɎ Ŭˊɧ Űɞ ˊɟɩŰɞ ɛɖ ɛɖŭŮɜɘəɧ ɣɖűɑɞ ŭŮɜ ɚɞɔŬɟɘɎɕɞɜŰŬɘ ɤɠ 

ůɖɛŬɜŰɘəɎ (5,11 cm 0,115 cm0,0412 cm3 ůɖɛŬɜŰɘəɎ ɣɖűɑŬ ɧɚɞɘ).

VɇŬ ŰŮɟɛŬŰɘəɎ ɛɖŭŮɜɘəɎ ŭŮɝɘɎ Űɖɠ ɡˊɞŭɘŬůŰɞɚɐɠ ŮɑɜŬɘ ˊɎɜŰŬ ůɖɛŬɜŰɘəɎ. (5,000 

cm 9,100 cm60,00 cm4 ůɖɛŬɜŰɘəɎ ɣɖűɑŬ ɧɚɞɘ).

üɆŮ ɛɖ ŭŮəŬŭɘəɞɨɠ Ŭɟɘɗɛɞɨɠ ŰŬ ŰŮɟɛŬŰɘəɎ ɛɖŭŮɜɘəɎ ŭŮɜ ŮɑɜŬɘ ˊɎɜŰŬ 

ůɖɛŬɜŰɘəɎ. 

V 900, cm ɇŬ ɛɖŭŮɜɘəɎ ɗŮɤɟɞɨɜŰŬɘ ůɖɛŬɜŰɘəɎ ɣɖűɑŬ

V 900 cmŭŮɜ ɔɜɤɟɑɕɞɡɛŮ ŰŬ ůɖɛŬɜŰɘəɎ ɣɖűɑŬ. ũɘŬ ɜŬ ŭɩůɞɡɛŮ ŰŬ ůɖɛŬɜŰɘəɎ 

ɣɖűɑŬ ˊɟɏˊŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮəűɟŬůŰŮɑ ŮˊɘůŰɖɛɞɜɘəɎ.

ȺˊɘůŰɖɛɞɜɘəɧɠ ɐ ŮəɗŮŰɘəɧɠ ůɡɛɓɞɚɘůɛɧɠ Ÿ ȷ x 10n, ɧˊɞɡ: 

ȷ: Ŭɟɘɗɛɧɠ ɛŮ 1 ɐ əŬɜɏɜŬ ɛɖŭŮɜɘəɧ ɣɖűɑɞ ŬɟɘůŰŮɟɎ Űɖɠ ɡˊɞŭɘŬůŰɞɚɐɠ əŬɘ 

n: ŬəɏɟŬɘɞɠ Ŭɟɘɗɛɧɠ

Ʉ.ɢ. 700 cmŸ7,0x102(2 ůɖɛŬɜŰɘəɎ) ɐ 7,00x102(3ůɖɛŬɜŰɘəɎ)



ȷɟɘɗɛɧɠ ůɖɛŬɜŰɘəɩɜ ɣɖűɑɤɜ ůŰɖɜ ɏəűɟŬůɖ 

Űɞɡ ŰŮɚɘəɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ Ůɜɧɠ ɡˊɞɚɞɔɘůɛɞɨ
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·ɄɞɚɚŬˊɚŬůɘŬůɛɧɠ ɐ ŭɘŬɑɟŮůɖ ˊɞůɞŰɐŰɤɜ ɞɘ ɞˊɞɑŮɠ 

ɛŮŰɟɐɗɖəŬɜ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŭɑɜŮŰŬɘ ɛŮ ŰɧůŬ 

ůɖɛŬɜŰɘəɎ ɣɖűɑŬ, ɧůŬ ɏɢŮɘ ɖ ɛɏŰɟɖůɖ ɛŮ ŰŬ ɚɘɔɧŰŮɟŬ 

ůɖɛŬɜŰɘəɎ ɣɖűɑŬ.

·ɄɟɧůɗŮůɖ ɐ ŬűŬɑɟŮůɖ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŭɑɜŮŰŬɘ ɛŮ 

ŰɧůŬ ŭŮəŬŭɘəɎ ɣɖűɑŬ, ɧůŬ ɏɢŮɘ ɖ ɛɏŰɟɖůɖ ɛŮ ŰŬ 

ɚɘɔɧŰŮɟŬ ŭŮəŬŭɘəɎ ɣɖűɑŬ.
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ɄȷɅȷȹȺȽũɀȷɇȷ

(Ebbing GammonɆɨɔɢɟɞɜɖ ũŮɜɘəɐ ɉɖɛŮɑŬ)

üȰůŰɤ ˊɤɠ 0,0634 g ɛɘŬɠ ɞɡůɑŬɠ, ŭɘŬɚɨɞɜŰŬɘ ůŮ 25,31 g

ɜŮɟɞɨ. ɄɞɘŬ ɖ % ŭɘŬɚɡŰɧŰɖŰŬ Űɖɠ ɞɡůɑŬɠ ůŰɞ ɜŮɟɧ;

   100,0 g ɜŮɟɞɨ x (0,0634 g ɞɡůɑŬɠ / 25,31 g

ɜŮɟɞɨ)=0,250493875 ɇɞ Ŭəɟɘɓɏɠ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ 0,250,

(o Ŭɟɘɗɛɧɠ 0,0634 ɏɢŮɘ ŰŬ ɚɘɔɧŰŮɟŬ, ŰɟɑŬ ŭɖɚŬŭɐ 

ůɖɛŬɜŰɘəɎ ɣɖűɑŬ).

üȰůŰɤ ˊɟɞůɗɏŰɞɡɛŮ 184,2 gəŬɘ 2,324 g. ɇɞ ŬˊɞŰɏɚŮůɛŬ ůŮ 

ɡˊɞɚɞɔɘůŰɐ ŮɑɜŬɘ 186,524 g əŬɘ Űɞ Ŭəɟɘɓɏɠ, Ůűɧůɞɜ ɖ 

ˊɞůɧŰɖŰŬ 184,2 gɏɢŮɘ ŰŬ ɚɘɔɧŰŮɟŬ ŭŮəŬŭɘəɎ, ŮɑɜŬɘ 186,5 g.
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·ȷəɟɘɓŮɑɠ ȷɟɘɗɛɞɑ: ȺɑɜŬɘ ɞɘ Ŭɟɘɗɛɞɑ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŮɑŰŮ Ŭˊɧ 
Űɖɜ əŬŰŬɛɏŰɟɖůɖ ˊɟŬɔɛɎŰɤɜ, ŮɑŰŮ Ŭˊɧ Űɞɜ ɞɟɘůɛɧ ɛɞɜɎŭɤɜ. 
Ƀɘ Ŭɟɘɗɛɞɑ ŬɡŰɞɑ, ŮɝŬɘɟɞɨɜŰŬɘ Ŭˊɧ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ 
ůɖɛŬɜŰɘəɩɜ ɣɖűɑɤɜ

ɄŬɟɎŭŮɘɔɛŬ(Ebbing GammonɆɨɔɢɟɞɜɖ ũŮɜɘəɐ ɉɖɛŮɑŬ)

üȼ ůɡɜɞɚɘəɐ ɛɎɕŬ 8 əŮɟɛɎŰɤɜ, Ŭɜ Űɞ əɎɗŮ ɏɜŬ ɏɢŮɘ ɛɎɕŬ 4,0 
ɔɟŬɛɛɎɟɘŬ ŮɑɜŬɘ: 4,0 ɔɟŬɛɛɎɟɘŬ ɉ 8 = 32 ɔɟŬɛɛɎɟɘŬ

 ɇɞ ŬˊɞŰɏɚŮůɛŬ ŮəűɟɎɕŮŰŬɘ ɛŮ 2 ůɖɛŬɜŰɘəɎ ɣɖűɑŬ, ŭɘɧŰɘ ɞ 
Ŭɟɘɗɛɧɠ 8, ŮɑɜŬɘ Ŭəɟɘɓɐɠ Ŭɟɘɗɛɧɠ; ȾŬɘ ŭŮɜ ůɡɛɛŮŰɏɢŮɘ ůŰɞɜ 
əŬɗɞɟɘůɛɧ Űɤɜ ůɖɛŬɜŰɘəɩɜ ɣɖűɑɤɜ

üɇŬ 2,54 ŮəŬŰɞůŰɧɛŮŰɟŬ Ŭˊɧ Űɖɜ ɏəűɟŬůɖ 1 ɑɜŰůŬ=2,54 
ŮəŬŰɞůŰɧɛŮŰɟŬ, Ůˊɑůɖɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɤɠ 
ŬˊɞŰɏɚŮůɛŬ ɛɏŰɟɖůɖɠ Űɟɘɩɜ ŭŮəŬŭɘəɩɜ ɣɖűɑɤɜ. ɆŰɖɜ 
ɞɡůɑŬ Űɞ 2,54 ɏɢŮɘ ɎˊŮɘɟɞ Ŭɟɘɗɛɧ ůɖɛŬɜŰɘəɩɜ ɣɖűɑɤɜ. ȯɟŬ 
əŬɘ ɞɘ ŬəɟɘɓŮɑɠ Ŭɟɘɗɛɞɑ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛŬɑɜɞɜŰŬɘ ůŰɞɡɠ 
ɡˊɞɚɞɔɘůɛɞɨɠ əŬɘ ɜŬ ŮɝŬɘɟɞɨɜŰŬɘ Ŭˊɧ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ 
ůɖɛŬɜŰɘəɩɜ ɣɖűɑɤɜ.
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·ɆŰɟɞɔɔɡɚɞˊɞɑɖůɖ: ȰŰůɘ əŬɚŮɑŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ɛŮ 

Űɖɜ ɞˊɞɑŬ ŬˊɞɟɟɑˊŰɞɡɛŮ ɣɖűɑŬ ˊɞɡ ŭŮɜ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɎ ůŮ ŬˊɞŰɏɚŮůɛŬ ɡˊɞɚɞɔɘůɛɩɜ, əŬɘ ɖ 

Űɟɞˊɞˊɞɑɖůɖ Űɞɡ ŰŮɚŮɡŰŬɑɞɡ ɣɖűɑɞɡ. 

·ɄɟɞůɏɢɞɡɛŮ Űɞ ˊɟɩŰɞ Ŭˊɧ ŭŮɝɘɎ ɣɖűɑɞ ˊɞɡ ˊɟɏˊŮɘ 

ɜŬ ŬˊɞɟɟɑɣɞɡɛŮ:

1. ȺɎɜ Űɞ ɣɖűɑɞ ŬɡŰɧ ŮɑɜŬɘ 5 ɐ ɛŮɔŬɚɨŰŮɟɞ Űɞɡ 5, 

ˊɟɞůɗɏŰɞɡɛŮ ɛɘŬ ɛɞɜɎŭŬ ůŰɞ ɣɖűɑɞ Űɞ ɞˊɞɑɞ ˊɟɞɖɔŮɑŰŬɘ 

əŬɘ ŬˊɞɟɟɑˊŰɞɡɛŮ ŰŬ ɡˊɧɚɞɘˊŬ ɣɖűɑŬ ŭŮɝɘɎ Űɞɡ. Ʉ.ɢ. 

ůŰɟɞɔɔɡɚɞˊɞɑɖůɖ Űɞɡ 1,3151 ůŮ ŰɟɑŬ ůɖɛŬɜŰɘəɎ, ŭɑɜŮɘ 

1,32.

2. ȷɜ Űɞ ɣɖűɑɞ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞ Űɞɡ 5, ŬˊɚɎ Űɞ 

ŬˊɞɟɟɑˊŰɞɡɛŮ ɛŬɕɑ əŬɘ ɛŮ ɧɚŬ ɧůŬ ŮɑɜŬɘ ŭŮɝɘɎ ŬɡŰɞɨ. 

Ʉ.ɢ. 1,3142 ůŮ ŰɟɑŬ ůɖɛŬɜŰɘəɎ, 1,31. 
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ɄɞůɧŰɖŰŬɀɞɜɎŭŬɆɨɛɓɞɚɞ

ɀɐəɞɠ ɛɏŰɟɞ m

ɀɎɕŬ ɢɘɚɘɧɔɟŬɛɛɞkg

ɉɟɧɜɞɠŭŮɡŰŮɟɧɚŮˊŰɞs

ŪŮɟɛɞəɟŬůɑŬəɏɚɓɘɜ K

ɄɞůɧŰɖŰŬ ɞɡůɑŬɠɛɞɚ (mole) mol

ȼɚŮəŰɟɘəɧ ɟŮɨɛŬŬɛˊɏɟ A

ȰɜŰŬůɖ űɤŰɧɠəŬɜŭɐɚŬcd

ɄɟɧɗŮɛŬɄɞɚɚŬˊɚɎůɘɞɆɨɛɓɞɚɞ

ɛŮɔŬ 106 ɀ

əɘɚɞ 103 k

ŭŮəŬŰɞ 10-1 d

ŮəŬŰɞůŰɞ10-2 c

ɢɘɚɘɞůŰɞ10-3 m

ɛɘəɟɞ 10-6 ɛ

ɜŬɜɞ 10-9 n

ˊɘəɞ 10-12 p

ɆɡɜɖɗɘůɛɏɜŬ ˊɟɞɗɏɛŬŰŬůŰɞ SI



ɄŬɟɎɔɤɔŮɠ ɀɞɜɎŭŮɠ Űɞɡ SI
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ɄɞůɧŰɖŰŬ ɀɞɜɎŭŬ Ɇɨɛɓɞɚɞ

ȺɛɓŬŭɧ ɀɐəɞɠ ůŰɞ ŰŮŰɟɎɔɤɜɞm2

ȳɔəɞɠ ɀɐəɞɠ ůŰɞɜ əɨɓɞm3

ɄɡəɜɧŰɖŰŬɀɎɕŬ ŬɜɎ ɛɞɜɎŭŬ ɧɔəɞɡkg/m3

ɇŬɢɨŰɖŰŬȷˊɧůŰŬůɖ ˊɞɡ ŭɘŬɜɨŮŰŬɘ ůŰɖ ɛɞɜɎŭŬ 

Űɞɡ ɢɟɧɜɞɡ

m/s

ȺˊɘŰɎɢɡɜůɖɀŮŰŬɓɞɚɐ ŰŬɢɨŰɖŰŬɠ ŬɜɎ ɛɞɜɎŭŬ 

ɢɟɧɜɞɡ

m/s2

ȹɨɜŬɛɖ ɀɎɕŬ Ůˊɑ Űɖɜ ŮˊɘŰɎɢɡɜůɖ 

ŬɜŰɘəŮɘɛɏɜɞɡ

kg . m/s2

(newton, N)

ɄɑŮůɖ ȹɨɜŬɛɖ ŬɜɎ ɛɞɜɎŭŬ ŮˊɘűɎɜŮɘŬɠkg/ (m.s2)

(pascal, Pa)

ȺɜɏɟɔŮɘŬȹɨɜŬɛɖ Ůˊɑ Űɖɜ ŬˊɧůŰŬůɖ ˊɞɡ 

ŭɘŬɜɨŮŰŬɘ

kg.m2 / s2

(joule, J)



ȹɨɞ ŰŬ ˊɘɗŬɜɎ ɛɞɜŰɏɚŬ ɔɘŬ Űɖɜ ɨɚɖ
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·ȰɜŬ ůŰɞ ɞˊɞɑɞ ɖ ɨɚɖ ŮɑɜŬɘ ůɡɜŮɢɩɠ 
ŭɘŬɘɟɞɨɛŮɜɖ ůŮ ɛɘəɟɧŰŮɟŮɠ ɛɞɜɎŭŮɠ, 
(ůɡɜŮɢɐɠ ɗŮɩɟɖůɖ Űɖɠ ɨɚɖɠ).

·ȰɜŬ ůŰɞ ɞˊɞɑɞ ɡˊɎɟɢŮɘ ɧɟɘɞ 
ɛɞɜɎŭɤɜ, (ŬůɡɜŮɢɐɠ ɗŮɩɟɖůɖ Űɖɠ 
ɨɚɖɠ).

·ɆɐɛŮɟŬ ɔɜɤɟɑɕɞɡɛŮ ˊɤɠ ɧɜŰɤɠ ɖ 
ŭɞɛɐ Űɖɠ ɨɚɖɠ ŮɑɜŬɘ ŬůɡɜŮɢɐɠ, 
(ˊɟɩŰɞɠ ɞ ȹɖɛɧəɟɘŰɞɠ Űɞ ŮɑɢŮ 
ɡˊɞůŰɖɟɑɝŮɘ) ɛɧɜɞ ˊɞɡ ŮɑɜŬɘ ŬɟəŮŰɎ 
ˊɘɞ ˊŮɟɑˊɚɞəɖ Ŭˊɧ ɧŰɘ ɛˊɞɟɞɨůŬɛŮ 
ɛɏɢɟɘ əŬɘ ˊɟɧůűŬŰŬ ɜŬ 
űŬɜŰŬůŰɞɨɛŮ. ɝʀʆɻʀʐʚɻ 60 ɻʉɻʆʗʇʑʕʂ ȺʆʋʑʗʍʆʏȻ ʈʅʆʍʡʉ ʎʖʈɻʐʅɿʚʖʉ 

ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐɻ ʉʀʐʍʝʉʅɻ ʆɻʅ ʌʍʖʐʝʉʅɻ. 1974  
ɻʉɻʆʗʇʑʕʂ ʌʇʂʃʡʍɻʏ ʉʘʖʉ ʎʖʈɻʐʅɿʚʖʉ



ȼ əŬŰŬɜɧɖůɖ Űɖɠ ŭɞɛɐɠ Űɤɜ ŬŰɧɛɤɜ ŮɑɜŬɘ ˊɟɤŰŬɟɢɘəɐɠ 

ůɖɛŬůɑŬɠ  ɔɘŬ  Űɖɜ əŬŰŬɜɧɖůɖ 

Űɞɡ űɡůɘəɞɨ əɧůɛɞɡ
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ɀɞɜŰɏɚɞDalton ɄŬɟŬŭɞɢɏɠ

1. ȼ ɨɚɖ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŬŭɘŬɑɟŮŰŬ ɎŰɞɛŬ, (ˊɞɚɨ 

ɛɘəɟɎ ůɤɛŬŰɑŭɘŬ ɨɚɖɠ ˊɞɡ ŭɘŬŰɖɟɞɨɜ Űɖɜ 

ŰŬɡŰɧŰɖŰŬ Űɞɡɠ əŬŰɎ Űɘɠ ɢɖɛɘəɏɠ ŬɜŰɘŭɟɎůŮɘɠ.

2. ɆŰɞɘɢŮɑɞ, ŮɑɜŬɘ ɛɘŬ ɛɞɟűɐ ɨɚɖɠ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ ɏɜŬ Ůɑŭɞɠ ŬŰɧɛɤɜ.

3. ɉɖɛɘəɐ ɏɜɤůɖ ŮɑɜŬɘ ɛɘŬ ɛɞɟűɐ ɨɚɖɠ ˊɞɡ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɎŰɞɛŬ ŭɨɞ ɐ ˊŮɟɘůůɞŰɏɟɤɜ 

ůŰɞɘɢŮɑɤɜ ˊɞɡ ŮɜɩɜɞɜŰŬɘ ɛŮ ɢɖɛɘəɧ Űɟɧˊɞ ɛŮ Ŭˊɚɐ 

əŬɘ ůŰŬɗŮɟɐ ɢɖɛɘəɐ ŬɜŬɚɞɔɑŬ.

4. ɉɖɛɘəɐ ŬɜŰɑŭɟŬůɖ ŮɑɜŬɘ ɖ ŬɜŬŭɘɎŰŬɝɖ Űɤɜ 

ŬŰɧɛɤɜ Űɤɜ ɞɡůɘɩɜ ˊɞɡ ŬɜŰɘŭɟɞɨɜ əŬɘ ɖ 

ŭɖɛɘɞɡɟɔɑŬ ůŰɘɠ ɞɡůɑŮɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ, ɜɏɤɜ 

ɢɖɛɘəɩɜ ůɡɜŭɡŬůɛɩɜ.



ɆɖɛŬɜŰɘəɏɠ ŬɜŬəŬɚɨɣŮɘɠ 

ŬəɞɚɞɨɗɖůŬɜ Űɞ ɛɞɜŰɏɚɞ Űɞɡ Dalton 
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·ȷɜŬəɎɚɡɣɖ ŬɟɜɖŰɘəɞɨ ɖɚŮəŰɟɘůɛɞɨ ůŰɘɠ əŬɗɞŭɘəɏɠ 

ŬəŰɑɜŮɠ, (Thomson) ŰŬ ůɤɛŬŰɑŭɘŬ ŬɟɜɖŰɘəɞɨ 

űɞɟŰɑɞɡ, (ɏŰůɘ ŰŬ ɢŬɟŬəŰɐɟɘůŮ ɞ Perrin)  

ɞɜɞɛɎɕɞɜŰŬɘ Ŭˊɧ Űɞɜ Stoney ɖɚŮəŰɟɧɜɘŬ.

·O RoentgenŬɜŬəŬɚɨˊŰŮɘ Űɘɠ ŬəŰɑɜŮɠ ɉ.

·O Becquerel ŬɜŬəŬɚɨˊŰŮɘ ˊɤɠ ɞɘ ŮɜɩůŮɘɠ Űɞɡ U 

Ůəˊɏɛˊɞɡɜ ŬəŰɘɜɞɓɞɚɑŬ ɎɔɜɤůŰɖ ɤɠ ŰɧŰŮ.

·H Curie Űɖɜ ɞɜɞɛɎɕŮɘ ɟŬŭɘŮɜɏɟɔŮɘŬ əŬɘ Ŭˊɧ Űɖ 

ɛŮɚɏŰɖ Űɖɠ ˊɟɞəɨˊŰɞɡɜ: ŰŬ ůɤɛŬŰɑŭɘŬ Ŭ, (ˊɡɟɐɜŮɠ 

He) ŰŬ ůɤɛŬŰɑŭɘŬ ɓ, əŬɘ ɔ .

ȯɟŬ Űɞ ɎŰɛɖŰɞ ɎŰɞɛɞ Űɞɡ DaltonŬˊɞŰɏɚŮůŮ ˊŬɟŮɚɗɧɜ.



ȹɞɛɐ ŬŰɧɛɞɡ
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ȳɜɞɛŬ ɆɨɛɓɞɚɞɆɢŮŰɘəɧ 

űɞɟŰɑɞ

ɀɎɕŬ (u)

ȼɚŮəŰɟɧɜɘɞe -1 0,00054

ɄɟɤŰɧɜɘɞp +1 1,00727

ɁŮŰɟɧɜɘɞn 0 1,00867
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General Chemistry, Ebbing Gammon, 9th Edition 



ɃɟɘůɛɏɜŬ ůŰɞɘɢŮɑŬ əŬɘ ŰŬ ůɨɛɓɞɚɎ Űɞɡɠ
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ȯɜɗɟŬəŬɠC ȷɟɔɑɚɘɞ       Al

ūɗɧɟɘɞ             F ȷůɓɏůŰɘɞ     Ca

Ɉŭɟɞɔɧɜɞ        ȼɉɚɩɟɘɞ         Cl

Ƀɝɡɔɧɜɞ          O ȱɚɘɞ            He

Ƚɩŭɘɞ                I ȷɟɔɧ                  Ar

ȯɕɤŰɞ            Ɂ ɄɡɟɑŰɘɞ       Si

ūɩůűɞɟɞɠ       Ʌȸɟɩɛɘɞ      Br

ŪŮɑɞ                 S ɊŮɡŭɎɟɔɡɟɞɠ Zn

ɉŬɚəɧɠ          Cu ɉɟɩɛɘɞ     Cr

ɀɧɚɡɓŭɞɠ      Pb ɀŬɔɜɐůɘɞ    Mg

Ɇɑŭɖɟɞɠ          Fe ɀŬɔɔɎɜɘɞ      Mn

ȾɎɚɘɞ             ȾȾɎŭɛɘɞ          Cd

ȯɟɔɡɟɞɠ        Ag ȸɧɟɘɞ           ȸ

ɁɎŰɟɘɞ          Na ȿɑɗɘɞ            Li

ȾŬůůɑŰŮɟɞɠ   Sn ɉɟɡůɧɠ       Au

ɈŭɟɎɟɔɡɟɞɠ   Hg ȷɟůŮɜɘəɧ      As

ɀɏŰŬɚɚŬɚʈʘʐɻʇʇɻ ɥʀʐɻʇʇʋʀʅɿʙ
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·ɄŮɟɑɞŭɞɘ: ɃɟɘɕɧɜŰɘŮɠ ůŮɘɟɏɠ Űɞɡ ɄŮɟɘɞŭɘəɞɨ ɄɑɜŬəŬ
ü7 ɄŮɟɑɞŭɞɘ

Á1ɖ : 2 ůŰɞɘɢŮɑŬ, ɡŭɟɞɔɧɜɞ (ȼ) əŬɘ ɐɚɘɞ (He)

Á2ɖ : 8 ůŰɞɘɢŮɑŬ

Á3ɖ : 8 ůŰɞɘɢŮɑŬ

Á4ɖ : 18 ůŰɞɘɢŮɑŬ

Á5ɖ : 18 ůŰɞɘɢŮɑŬ

Á6ɖ : 32 ůŰɞɘɢŮɑŬ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ŬɚɚɎ Űɞ ŰŮɚŮɡŰŬɑɞ 
ɛɏɟɞɠ Űɖɠ ůŰɞ Űɏɚɞɠ Űɞɡ Ʉ.Ʉ.

Á7ɖ : ɆŰɞɘɢŮɑŬ Űɖɠ Ůˊɑůɖɠ ůŰɞ Űɏɚɞɠ Űɞɡ Ʉ.Ʉ.

·ɃɛɎŭŮɠ: ȾɎɗŮŰŮɠ ůŰɐɚŮɠ Űɞɡ ɄŮɟɘɞŭɘəɞɨ ɄɑɜŬəŬ
ü 18 ɃɛɎŭŮɠ

ü8 əɨɟɘŮɠ

ü10 ŭŮɡŰŮɟŮɨɞɡůŮɠ

ȷɛŮɟɘəɐ: ȷɟɑɗɛɖůɖ ɞɛɎŭɤɜ ɛŮ 

ɚŬŰɘɜɘəɞɨɠ Ŭɟɘɗɛɞɨɠ əŬɘ ɔɟɎɛɛŬŰŬ ȷ 

ɐ ȸ(əɨɟɘŮɠ əŬɘ ŭŮɡŰŮɟŮɨɞɡůŮɠ

ȼ ȹɘŮɗɜɐɠ Ȱɜɤůɖ ȾŬɗŬɟɐɠ əŬɘ 

ȺűŬɟɛɞůɛɏɜɖɠ ɉɖɛŮɑŬɠ (IUPAC), 

ɢɟɖůɘɛɞˊɞɘŮɑ Ŭɟɘɗɛɞɨɠ ɛɧɜɞ.



ɆɢŮŰɘəɐ ŬűɗɞɜɑŬ ůŰɞɘɢŮɑɤɜ  ůŰɞ űɚɞɘɧ 

Űɖɠ ũɖɠ ɆɢŮŰɘəɐ ŬűɗɞɜɑŬ ůŰɞɘɢŮɑɤɜ  ůŰɞ 

Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ
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ȹɘɎəɟɘůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ɄɄ ůŮ 

ɛɏŰŬɚɚŬ əŬɘ ŬɛɏŰŬɚɚŬ 
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·ɀɏŰŬɚɚŬ: ɉɖɛɘəɏɠ ɞɡůɑŮɠ ɐ ɛɑɔɛŬŰŬ ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɐ 
ɚɎɛɣɖ. ȾŬɚɞɑ Ŭɔɤɔɞɑ Űɞɡ ɖɚŮəŰɟɘůɛɞɨ əŬɘ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ, 
ŮɚŬŰɎ əŬɘ ɧɚəɘɛŬ. ȺəŰɧɠ Űɞɡ ɡɔɟɞɨ ɡŭɟŬɟɔɨɟɞɡ, ŰŬ ɡˊɧɚɞɘˊŬ 
ŮɑɜŬɘ ůŮ ɗŮɟɛɞəɟŬůɑŬ ŭɤɛŬŰɑɞɡ ůŰŮɟŮɎ. ɇŬ ɎŰɞɛŬ Űɤɜ 
ɛŮŰŬɚɚɘəɩɜ ůŰɞɘɢŮɑɤɜ, ˊŬɟɞɡůɘɎɕɞɡɜ ůɢŮŰɘəɎ ɛɘəɟɐ ŮɜɏɟɔŮɘŬ 
ɘɞɜŰɘůɛɞɨ, 

·ȷɛɏŰŬɚɚŬ: ȹŮɜ ŮɛűŬɜɑɕɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɛŮŰɎɚɚɤɜ. 
ɇŬ ˊɘɞ ˊɞɚɚɎ ŮɑɜŬɘ ŬɏɟɘŬ ɐ ůŰŮɟŮɎ əŬɘ Űɞ ɛɞɜŬŭɘəɧ ɡɔɟɧ 
ŬɛɏŰŬɚɚɞ ŮɑɜŬɘ Űɞ ɓɟɩɛɘɞ. ɇŬ ɎŰɞɛɎ Űɞɡɠ ˊŬɟɞɡůɘɎɕɞɡɜ 
ůɢŮŰɘəɎ ɛŮɔɎɚɖ ŮɜɏɟɔŮɘŬ ɘɞɜŰɘůɛɞɨ. 

·ɀŮŰŬɚɚɞŮɘŭɐ ɐ ɖɛɘɛɏŰŬɚɚŬ: ȺɛűŬɜɑɕɞɡɜ ŰŬɡŰɧɢɟɞɜŬ ɘŭɘɧŰɖŰŮɠ 
ɛŮŰɎɚɚɞɡ əŬɘ ŬɛɏŰŬɚɚɞɡ.ɄɟɧəŮɘŰŬɘ ůɡɜɐɗɤɠ ɔɘŬ ůŰɞɘɢŮɑŬ ˊɞɡ 
ŮɑɜŬɘ əŬɚɞɑ ɖɛɘŬɔɤɔɞɑ: ȳŰŬɜ ŮɑɜŬɘ əŬɗŬɟɎ ŮɑɜŬɘ əŬəɞɑ Ŭɔɤɔɞɑ 
Űɞɡ ɖɚŮəŰɟɘůɛɞɨ ůŮ ɇŭɤɛŬŰɑɞɡ. ɆŮ ɡɣɖɚɧŰŮɟŮɠ ɗŮɟɛɞəɟŬůɑŮɠ, 
ɔɑɜɞɜŰŬɘ ɛɏŰɟɘŬ əŬɚɞɑ Ŭɔɤɔɞɑ.



ʅˍˇʽʲʱʵʶˌ Bohr
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·O ȹŬɜɧɠ ŮˊɘůŰɐɛɞɜŬɠ Bohr (1885-1962), 

ŬɜɏˊŰɡɝŮ ɏɜŬ ɛɞɜŰɏɚɞ ˊɞɡ ˊŬɟɘůŰɎɜŮɘ Űɞ 

ɎŰɞɛɞ ɤɠ ɏɜŬ ˊɡɟɐɜŬ əŮɜŰɟɘəɧ ˊɞɡ ˊŮɟɘɏɢŮɘ 

ŰŬ ˊɟɤŰɧɜɘŬ əŬɘ ŰŬ ɜŮŰɟɧɜɘŬ əŬɘ ɔɨɟɤ Ŭˊɧ 

ŬɡŰɧɜ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ Űɟɞɢɘɏɠ-ůŰɞɘɓɎŭŮɠ 

əɘɜɞɨɜŰŬɘ ŰŬ ɖɚŮəŰɟɧɜɘŬ.

·ȾɎɗŮ ɖɚŮəŰɟɞɜɘŬəɐ ůŰɞɘɓɎŭŬ ɏɢŮɘ 

ŭɘŬűɞɟŮŰɘəɧ ŮɜŮɟɔŮɘŬəɧ ŮˊɑˊŮŭɞ. Ƀɘ 

ůŰɞɘɓɎŭŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ˊɘɞ əɞɜŰɎ ůŰɞɜ 

ˊɡɟɐɜŬ ɏɢɞɡɜ ɢŬɛɖɚɧŰŮɟɖ ŮɜɏɟɔŮɘŬ Ŭˊɧ 

ŬɡŰɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ˊɘɞ ɛŬəɟɘɎ.

·ɆŮ əɎɗŮ ɖɚŮəŰɟɞɜɘŬəɐ ůŰɞɘɓɎŭŬ ŬɜŰɘůŰɞɘɢŮɑ 

ɏɜŬɠ Ŭɟɘɗɛɧɠ n. ɆŮ ŬɡŰɐ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɘɞ 

əɞɜŰɎ ůŰɞɜ ˊɡɟɐɜŬ ŬɜŰɘůŰɞɘɢŮɑ ɞ Ŭɟɘɗɛɧɠ 

n=1

·ɇŬ ɖɚŮəŰɟɧɜɘŬ əɘɜɞɨɜŰŬɘ ůŮ ůŰoɘɓɎŭŮɠ 

ɔɨɟɤ Ŭˊɧ Űɞɜ ˊɡɟɐɜŬ ɀɏɔɘůŰɞɠ 

Ŭɟɘɗɛɧɠ ɖɚŮəŰɟɞɜɑɤɜ əɎɗŮ ůŰoɘɓɎŭŬɠ 

2n2

·ȼ ŮɝɤŰŮɟɘəɐ ůŰoɘɓɎŭŬ ŬŰɧɛɞɡɏɢŮɘ 

ɛɏɢɟɘ 8 ɖɚŮəŰɟɧɜɘŬ əŬɘ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ 

əŬɗɞɟɑɕŮɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ əŬɘ Űɖ ɢɖɛɘəɐ 

ŭɟŬůŰɘəɧŰɖŰŬ. 

·ɇŬ ŮɡɔŮɜɐ ŬɏɟɘŬ ɏɢɞɡɜ ůɡɛˊɚɖɟɤɛɏɜɖ 

Űɖɜ ŮɝɤŰŮɟɘəɐ ůŰɞɘɓɎŭŬ ɛŮ 8 

ɖɚŮəŰɟɧɜɘŬ (ɐ ɛŮ 2 Űɞ ɐɚɘɞ əŬɘ 

ˊŬɟɞɡůɘɎɕɞɡɜ ůŰŬɗŮɟɐ ɖɚŮəŰɟɞɜɘəɐ 

ŭɘŬɛɧɟűɤůɖ (ŮɑɜŬɘ ŬŭɟŬɜɐ)

2



ɇŬ ɎŰɞɛŬ ˊɟɞůɚŬɛɓɎɜɞɡɜ ɐ ŬˊɞɓɎɚɚɞɡɜ ɖɚŮəŰɟɧɜɘŬ əŬɘ ɛŮŰŬŰɟɏˊɞɜŰŬɘ 

ůŮ ŬɟɜɖŰɘəɎ ɐ ɗŮŰɘəɎ ŬɜŰɑůŰɞɘɢŬ ɘɧɜŰŬ, ɛŮ ůəɞˊɧ ɜŬ ŬˊɞəŰɐůɞɡɜ ŭɞɛɐ 

ŮɡɔŮɜɞɨɠ ŬŮɟɑɞɡ.
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· ȾŬŰɘɧɜɁŬ+ · ȷɜɘɧɜ Cl -
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·ȳŰŬɜ ɖɚŮəŰɟɧɜɘɞ ŬˊɞɟɟɞűɎ 
ŮɜɏɟɔŮɘŬ, ŭɘŮɔŮɑɟŮŰŬɘ əŬɘ 
ɛŮŰŬəɘɜŮɑŰŬɘ ůŮ ůŰɞɘɓɎŭŬ 
ɡɣɖɚɧŰŮɟɖɠ ŮɜɏɟɔŮɘŬɠ. 

·ȷɜŰɑɗŮŰŬ ɧŰŬɜ ŭɘɖɔŮɟɛɏɜŬ 
ɖɚŮəŰɟɧɜɘŬ ŮˊɘůŰɟɏűɞɡɜ ůŮ 
ůŰɞɘɓɎŭŬ ɢŬɛɖɚɧŰŮɟɖɠ ŮɜɏɟɔŮɘŬɠ, 
ŬˊŮɚŮɡɗŮɟɩɜɞɡɜ ŮɜɏɟɔŮɘŬ.

·ɇŬ ɎŰɞɛŬ ŰŮɑɜɞɡɜ ɜŬ ɏɢɞɡɜ Űɖ 
ɢŬɛɖɚɧŰŮɟɖ ŮɜɏɟɔŮɘŬ əŬɘ ɜŬ 
ɓɟɑůəɞɜŰŬɘ ůŰɖ ɗŮɛŮɚɘɩŭɖ əŬɘ ɧɢɘ 
ůŰɖ ŭɘɖɔŮɟɛɏɜɖ əŬŰɎůŰŬůɖ
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ȺɜɏɟɔŮɘŬ ɘɞɜŰɘůɛɞɨ

ɄɟɩŰɖ ŮɜɏɟɔŮɘŬ ɘɞɜŰɘůɛɞɨ, (I 1) 

Ůɜɧɠ ŬŰɧɛɞɡ, ŮɑɜŬɘ ɖ ŮɚɎɢɘůŰɖ 

ŮɜɏɟɔŮɘŬ ɖ ɞˊɞɑŬ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ 

Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɞɡ ŮɝɩŰŮɟɞɡ 

ɖɚŮəŰɟɞɜɑɞɡ, (ŬɡŰɞɨ ɛŮ Űɖɜ 

ɡɣɖɚɧŰŮɟɖ ŮɜɏɟɔŮɘŬ), Ŭˊɧ Űɞ 

ɞɡŭɏŰŮɟɞ ɎŰɞɛɞ ůŰɖ ɗŮɛŮɚɘɩŭɖ 

əŬŰɎůŰŬůɖ əŬɘ ůŰɖɜ ŬɏɟɘŬ 

űɎůɖ.

Li(1s22s1)   ­ Li+(1s2) + e-

ȽůɢɨŮɘ ˊɎɜŰŬ Ƚ1 < Ƚ2 < Ƚ3éé.

ȼɚŮəŰɟɞɜɘəɐ ůɡɔɔɏɜŮɘŬ
ɋɠ ɖɚŮəŰɟɞɜɘəɐ ůɡɔɔɏɜŮɘŬ, ɞɟɑɕŮŰŬɘ ɤɠ ɖ ɛŮŰŬɓɞɚɐ 

Űɖɠ ŮɜɏɟɔŮɘŬɠ ɖ ɞˊɞɑŬ ɚŬɛɓɎɜŮɘ ɢɩɟŬ əŬŰɎ Űɖɜ 

ˊɟɞůɗɐəɖ Ůɜɧɠ ɖɚŮəŰɟɞɜɑɞɡ ůŮ ɏɜŬ ɞɡŭɏŰŮɟɞ ɎŰɞɛɞ 

ůŰɖɜ ɗŮɛŮɚɘɩŭɖ əŬŰɎůŰŬůɖ ŬɡŰɞɨ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 

ůɢɖɛŬŰɘůɛɞɨ ůŰŬɗŮɟɞɨ ŬɜɘɧɜŰɞɠ, ŮəɚɨŮŰŬɘ ŮɜɏɟɔŮɘŬ 

əŬɘ Űɞ ˊɟɧůɖɛɞ Űɖɠ ɖɚŮəŰɟɞɜɘəɐɠ ůɡɔɔɏɜŮɘŬɠ ŮɑɜŬɘ 

ŬɟɜɖŰɘəɧ.

Cl([Ne]3s23p5) +e-­ Cl-([Ne]3s23p6) ȹȺ=-349KJ/mol

ȼɚŮəŰɟŬɟɜɖŰɘəɧŰɖŰŬ

ȼ ɖɚŮəŰɟŬɟɜɖŰɘəɧŰɖŰŬ ŮɑɜŬɘ ɏɜŬ ɛɏŰɟɞ Űɖɠ 

ɘəŬɜɧŰɖŰŬɠ Űɞɡ ŬŰɧɛɞɡ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŮ ɏɜŬ ɛɧɟɘɞ, 

ɜŬ ɏɚəŮɘ ŭŮůɛɘəɎ ɖɚŮəŰɟɧɜɘŬ ˊɟɞɠ Űɞ ɛɏɟɞɠ Űɞɡ.




