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˞ˣ˟ˬ1 

 ,˫˧ˬ ˞˪˪ˣ ˢˬˬ˥ˢ ˦˵˲˞ ˞˪˪˷ ˢ˞˶ˮ˫˧˧˥ˢ  ˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰˥˸˲˸ˢ˪ ˫˧˪ˣ˩˧ ˣ˧ˢ ˞˪  ˣˮ˥ˮ˞˷ ˧˲˩

˫˸ˣ˞ ˫˧˶˧˩ˬ˧ˤˠ ˸˲˦˰ˬ ˞˧ˢ ˢ˶˲˯ˣˬ˦˞ˢˣ ˫˧˧˥˪ ˧˶˵˧˰ˢ ˢ˧ˠ˶ˮ˞ˢ ˶ˣ˵ˬ ˞˧ˢ ˷ˬ˷ˢ . ˸˶˷˲˞ˬˢ ˫

ˢˬˬ˥ˢ ˦˵˲˞ ˸˞, .˳˶˞ˢ ˶ˣˡ˩ˬ ˸˶ˤ˥ˣˬˢ ˫ˣ˥ ˸˧˧ˠ˶ˮ˞ ˪˷ ˢ˶˲˯ˣˬ˦˞˟ ˸ˣˡ˩˪˧ˢˢ ˨˧˪ˢ˸ ˞ˣˢ˷ 

˟ ˧ˮˣ˷ˢ˸ˣˬ˴ˣ˰ ˢˮ˧˶˵ˢ  ˪˷˷ˬ˷ˢ; ˫˧˪ˣˡˠ ˫˧ˬ ˧˶ˠ˞ˬ ˫ˣ˧˵; ˫˧ˢ ˧ˮ˲ ˪˰ˬ ˫˧ˮˣ˷ ˫˧ˢ˟ˠˣ ï  ˢ˪˞ ˪˩

˫˧ˮˣ˷ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ˟ ˫˧ˮ˧˧˲ˣ˞ˬ ˪ˣˡ˧ˠ ˧˸˟ .˫˧ˮˣˣˠˬˣ ˫˧˟˶ ˪ˣˡ˧ˠ ˧˸˟ ˣ˶˴˧ ˧˶ˣ˷˵ˢ,˶˧ˣˣ˞ˢ ˠˤˬ˪ ˫ 

ˢ˶ˣ˦˶˲ˬ˦ ˣˬ˩ ,˫˧˰˵˷ˬ ,˥ˣ˶ˢ ˸ˬ˴ˣ˰ˣ ˭ˣˣ˧˩ ˓˪ˣ˯ ˢˮ˧˶˵ ,˸ˣ˥˪ ,˸˧˶ ˡˣ˰ˣ.  ˶˧ˣˣ˞ˢ ˠˤˬ ˯ˣ˲ˡ ˞ˣˢ ˫˧˪˵˞

 .˫˧ˣ˯ˬ ˫ˣ˵ˬ˟ ˭ˬˤ ˨˶ˣ˞˪,˫˧˪˵˞ˢ ˸˞ ˫˧˰˟ˣ˵ ˫˧ˮˣ˷ ˫˧ˬ˶ˣˠ x ˞ˣˢ˸ˣ˧˶ˣˤ˥ˬ˟ ˢˮ˸˷ˬ ˭ˬˤ ˨˶ˣ˞˪ .

˲˯ˣˬ˦˞˟ ˫˧ˤˠˢ ˟˩˶ˢ ˪˷ˬ˪ ,˫˧˪˵˞ˢ ˸˞ ˫˧˰˟ˣ˵ˢ ˫˧ˬ˶ˣˠˢˬ ˡ˥˞˟ ˧ˣˮ˧˷ ˸ˣ˟˧˴˧ ˸˞ ˶˰˶˰˪ ˪ˣ˩˧ ,ˢ˶

 ˫ˣ˶ˠ˪ˣ ˸˩˶˰ˬˢ˪˫˧˪˵˞ ˧ˣˮ˧˷ ˣ˶˞ ˨˥ˣˣ˦ ,˧˸ˣ˰ˬ˷ˬ ˫˧˸˧˰˪ˣ ˧˸˪˟-˧˲ˢ ˨.˧ˣˮ˧˷ ˢˤ s˞ˣ ˢ˞˴ˣ˸ ˪˷ 

˫˧˧ˣˮ˧˷ ˫˧˧˰˟˦ ,ˢˮˣ˶˥˞˪ˣ ˰˲˷ˣˬ ˶˵˧˰˟ ˸ˣ˪˧˰˲ˬ ˫ˡ˞ˢ . 

˟ˣ ˶˧ˣˣ˞ˢ ˠˤˬ˟ ˫ˡ˞ˢ ˭˧˧ˮ˰˸ˢ ,˸˧˷ˣˮ˞ˢ ˢ˧˶ˣ˦˯˧ˢˢ ˶˥˷ˬ˧ˣˤ˧˥  ˸ˣ˥ˣ˶ˢˣ ˫˧˰˵˷ˬˢ ,˸ˣ˶ˣ˦˶˲ˬ˦ˢ

˫ˣ˧ˢ ˧˧˥˟- ˣ˶˟˯ ˸ˣ˶ˣˡ ˨˷ˬ˟ .˫ˣ˧˫ˡ˞ˢ ˧ˮ˟ ˞˷ ˫˧˧˦˯˧ˬ ˸ˣ˥ˣ˩ ˪˷ ˶˴ˣ˸ ˞ˣˢ ˶˧ˣˣ˞ ˠˤˬ˷˫ˮ˧  ˫˧ˮ˸˧ˮ

 ˸ˣ˟˶ ˸ˣˮˣˬ˞ .˧ˣˤ˧˥˪ˣ ˢˮ˟ˢ˪˪˰  .˸˩˪ ˢ˵˧˥˶ˢ ˫˧ˬ˷ˠˢ ˧ˢˣ˪˞˪ ˢˡ˧ˠ˯ˢˣ ˣ˥˸˲˸ˢ ˫˧˰˵˷ˬ ˪˷ ˣ˸ˣ˪˸

 ˫˧˰˵˷ˬ˟ ˫ˡ˞ˢ˪˧˟ˣˢ˫ˠ .˫˧˟˶ ˫˧˯˵˦˪ˣ ˫˧˯ˣ˸˧ˬ˪ ˸ˣˮˣ˷ ˸ˣ˧ˣ˟˶˸˟ ˢ ˸ˣˡˢ˧˟ ,˫˸ˣ˪˸ ˪˷ ˧˪ˣ˟˧ ˳˶˞ 

˪˞˶˷˧ ˫˷ˠ˟ ˢˮ˸ˮ ˣ˸˰˲ˣˢ˪ ,˭ˬˤ˟ ˢˡ˧ˬ˟ˣ ˸˷˶ˡˮˢ ,˸ˣ˟˧˷˥  ˱˯ˣˮ .ˢ˟˶˰˪  ˣ˧˷ˣ˥˟ ˷ˣˬ˧˷

˧ˬ˧˪˵˞ ˫˧ˮˣ˸ˮ ˪˷ ˭ˬˤ ˨˶ˣ˞˪ ˡˣ˰˧˸ˣ ˢˡ˧ˡˬ ˨˶ˣ˴˪ ˫˧˪˩ ˫ˡ˞ˢ ˥˸˧˲ ,ˣ˧˸ˣˮˣˬ˞˟ˣ˧ .˫ 

˸˶ˤ˰˟ ˢˣ ˡˣ˰˧˸ˢ ,ˢˡ˧ˡˬˢ ˥ˣ˩˥ˣ˸˧ˮ , ˢ˷˰ˮ˧˶˷˲˞ (˶˧ˣˣ˞ˢ ˠˤˬ) ˥ˣˣ˦ ˶˴˵ ˧ˣˤ˧˥  ˡˣ˰˟ ,˭ˬˤˢ ˫˰

ˮ (˫˧˪˵˞ˢ) ˥ˣˣ˦ ˨ˣ˶˞ ˧ˣˤ˧˥˷˸ˣ .˫ˣ˧ˢ ˡ˰ ˸˟˩˶ˣˬ ˢˬ˧˷ˬ ˶ ,˫˧ˮˣ˶˥˞ˢ ˫˧˶ˣ˷˰ˢ ˨˪ˢˬ˟ ˫ˡ˞ˢ ˥˸˲ˬ

 ˫˧˪ˡˣˬˣ ˢˡ˧ˡˬ˪ ˶ˣ˷˩ˬ ˫˧˧˪˵˧ˤ˧˲˦ˣ˧˟˞ˢ ˫˧ˬ˶ˣˠˢ ˭˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧ ˪˷ ˧ˣˤ˧˥˪˧ ˫˧˫˧˶˴ˣ˧ˢ  ˫˧˪˵˞

ˢˬˠˣˡ .˫˧ˣ˯ˬ ˶ˣ˷˩ˬ˪ ˞˧ˢ ˷ˣˬ˧˷ ˫ˠˡ˟ ˶˲ˣ˷ˬ ˪˷ ˩ˬˢ"˫ ˧˞˟˴ˢ )ˢ˪ˠˬ ˭ˣˣ˧˩ ˵˥˶ˬˣ (˶˥˞˪ ˸ˬ˥˪ˬ 

˫˪ˣ˰ˢ ˢ˧˧ˮ˷ˢ ˪ ˨˶ˣ˴˧ˣˤ˧˥ ̐ˮˮ˰.˸  ˞˧ˢ ˫ˣ˧˩ ˸˪˟ˣ˵ˬˢ ˸˧˰ˡˬˢ ˢ˯˧˲˸ˢ˷ ˣˬ˩ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˡ˴˪

˫˧ˬˢˣ ˢ˶˲˯ˣˬ˦˞ˢ ,˷ˬ˷ˢ,  ˫˧˧˦ˣ˧˟ˢ ˫˧ˬ˶ˣˠˢ (˫˧˧˥ ˫˧˶ˣ˴˧) ˢ˰˲˷ˢˢ .˫˧˪˵˞ˢ ˪˰ ˫ˢ ˱˞ ˫˧˰˧˲˷ˬ

˪˪˩ ˞˪˞ ˸˧˶ˣˤ˞ ˵˶ ˢˮ˧˞ ˸˧˦ˣ˧˟ˢ- .˸˧ˬ˪ˣ˰ 

 ˪˷ ˣ˸˯˧ˮ˩ ˫˰ ,˧ˮ˶ˡˣˬˢ ˭ˡ˧˰˟˩x˟ˣ˷˥ˬˢ ˥ ˧˦˪ˣˬˢ ˫˧˶˵˥ˬˢˣ ˣˮ˧˧˥˪-˯˧ˡ˴˧˧˶ˮ˧˪˲˧ ,˫ ˫˧˪ˡˣˬ ˫˧ˬ˧˧˵

˪ ˶˸ˣ˧ ˫˧˵˧ˣˡˬ.˪˪˩˟ ˫˧˪˵˞ˢˣ ˦˶˲˟ ˶˧ˣˣ˞ˢ ˠˤˬ ˸ˣˠˢˮ˸ˢ  ˶˵˥ˬˢˣ ˫ˡ˞ˢ ˪˷ ˸˧˰˟˦ˢ ˸ˣˮ˶˵˯ˢ

˸ˮ˟ˢ ˸˞ ˣˬˡ˧˵ ˧˰ˡˬˢˮ ˪˷ ˢ˶˧ˢˬ ˸ˣ˥˸˲˸ˢˣ ˰ˡˬ˟ ˸ˣ˧˪ˠ˸ .˫˧˪˵˞ˢ ˸˞ ˫˧˟˴˰ˬˢ ˫˧ˬ˶ˣˠ˟ ˣ

 ˫˧ˬ˶ˣˠˢ ˭˧˟ ˭˧ˡ˰ˢ ˭ˣˤ˧˞ˢ ˸˶˲ˢ ˪˰ ˧ˮˣ˷˞˶ ˠ˷ˣˬ ˫ˡ˞˪ ˣˮ˵ˢ ˸ˣ˧ˠˣ˪ˣˮ˩˦ ˪˰ˣ ˣˮ˧ˣ˴˷ ˧ˣˮ˧˷ ˸˴˞ˢ

˫˧˪˵˞ˢ  ˧˸ˣ˞˧˶˟ˢˣ ˧˸ˮˣˤ˸ˢ ˭ˣ˥˦˧˟ˢ ˪˰ ˸ˬ˧˧˞ˬˣ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˟ ˫˧˧ˣˮ˧˷˟ ˢ˴˞ˢ ˢ˧˶˥˞ ˸˶˶ˣˠ ˶˷˞

 .˫ˡ˞ˢ ˪˷ 

                                                
1 ˣ˟ˬ˟ ˰ˡ˧ˬˢ.˸˧˰ˡˬ ˸ˣˮ˧˧˶ˣ˞ ˪˰ ˷ˠˡ˟ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ :ˡˣˬ˧˪ˢ ˸ˡ˧˥˧ ˸˞˶ˣˢ˟ ˪ˮˣ˧˴˶ˢ ˸˞ ˠ˧˴ˬ ˞  

https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%A9%D7%99%D7%A0%D7%95%D7%99_%D7%90%D7%A7%D7%9C%D7%99%D7%9D
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%92%D7%A9%D7%9D#%D7%94%D7%92%D7%A9%D7%9D_%D7%91%D7%AA%D7%A8%D7%91%D7%95%D7%AA
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
https://he.wikipedia.org/wiki/%D7%94%D7%99%D7%A1%D7%98%D7%95%D7%A8%D7%99%D7%94_%D7%A9%D7%9C_%D7%94%D7%9E%D7%98%D7%90%D7%95%D7%A8%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94
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˧ˡ˩  ,ˣ˪˞ ˫˧˧˪˟ˣ˪ˠ ˫˧ˬˣ˧˞ ˫˰ ˡˡˣˬ˸ˢ˪ˢ˶˟˥ˢ ˪˰ ˷˟ˠ˪ ˢ˯˧˲˸ ˪ ˢˡ˧˥˞ ˞˷ˣˮ˫˧˪˵˞ˢ ˧ˣˮ˧˷2.  ˫ˠ

 ˫ˣ˧˩˶ˣˠˬ ˸ˣ˰˲˷ˣˬ ˸ˣ˧ˬ˧˪˵˞ ˸ˣ˰˲ˣ˸ ˧˟ˠ˪ ˫ˡ˞ˢ ˸ˣ˯˧˲˸ ,˸ˣ˧ˠˣ˪ˣˮ˩˦ ,˸ˣˮˣˬ˞ ˣˬ˩ ˫˧ˮˣ˷ ˫˧ˬ

 ˸ˣ˟˦ˣ˵ˬ ˸ˣˡˬ˰˪ ˫˧˪˧˟ˣˬˢ ,ˡˣ˰ˣ ˸ˣ˶ˣ˟ ,˸ˣ˧ˬˣ˞˪ ,˫˧˯˶˦ˮ˧˞˯˥˧˟  ˞˷ˣˮ˪ˢˤ ˟ˣ˦˧˵ .˫˧˪˵˞ˢ ˧ˣˮ˧˷ 

 ˫˧˧ˮˠˣ˲ˣ˶˸ˮ˞ ˫˧ˬ˶ˣˠ ˸ˬˣ˰˪ ˫˧˧˰˟˦ ˫˧ˬ˶ˣˠ ,˫˧˪˵˞ˢ ˧ˣˮ˧˷˪ ˫˧ˬ˶ˣˠ˪ ˶˷˵˟ ˸ˣˮˣ˷ ˸ˣˡˬ˰˟ ˞˦˟˸ˬ

 ˢˤ ˟ˣ˦˧˵ .(˫ˡ˞ˢ ˸ˣ˪˧˰˲˟ ˫˶ˣ˵ˬ˷)ˣ˰˲ ˱ˣ˸˧˷ ˟˩˰ˬ˪ ˧˥˶˩ˢˢ ,˧˪˟ˣ˪ˠ ˢ˪ˢ ˫ˣ˷˧˧ˣ ˷ˣ˟˧ˠ ˸ˣˮˣ˶˸˲

˪ˣ˩˧ ˸ˣˬ˩˯ˣˬ ˸ˣ˧˰ˡˬ ˸ˣ˦˧˷˟ ˸ˣ˧ˬ˧˪˵˞ˢ ˸ˣ˰˲ˣ˸ˢ ˪˷ ˧ˣˤ˧˥ˣ ˥ˣ˸˧ˮ ,ˢˡ˧ˡˬ ˯ˣ˯˧˟ .˫˧˷˶ˡˮˢ˫˧ ˢ˪˧ ˸ˣ

 ˱˸ˣ˷ˬˢ ˢˮ˩ˬˢ ˷˶ˡˮˢ˪ˢ ˷ˣ˟˧ˠ .ˢˡ˧˥˞ˢ ˢ˯˧˲˸ 

 ˦˯ˣˠˣ˞˟ ˢ˷˥˶˸ˢ ˢˡ˧˥˞ ˢ˯˧˲˸ ˷ˣ˟˧ˠ˟ ˸˧˸ˣ˰ˬ˷ˬ ˸ˣˬˡ˵˸ˢ2021,  ˫ˣ˯˶˲ ˫˰ˢ ˥"ˣˡˢ-6  ˪˷

˭˧˟ˢ ˪ˮ˞˲ˢ-˫˧˪˵˞ˢ ˧ˣˮ˧˷˪ ˧˸˪˷ˬˬ,  :ˣ˞IPCC ) Intergovernmental Panel on Climate

Change(3˧˟ ˱ˣˠ ˞ˣˢ ˢˤ ˪ˮ˞˲ .-˭˸ˣ˩˶˰ˢ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˫˧˷ˣ˪˷˟ ˵˲˯ˬˢ ˧ˬˣ˞˪ ˸ˣ˰ˣ˟˵ ˪˷ 

˯˧˯˟ˢ ˧˰ˡˬˢ ˪˷ ˧ˣˮ˧˷ ˫˧˪˵˞ˢ ,ˣ˧˸ˣ˰˲˷ˢ ˫˧ˮˣ˩˧˯ˢˣ ˫˧˧ˡ˧˸˰ˢ ˮˣˬ˦ˢˣ˟ ˫˧ ,ˣ ˭˩˸ˣ˧ˣ˶˷˲˞ ˸ˣ˪ˠ˸˯ˢ 

ˢ˸˥˲ˢˣ . ˪˰ˬ ˶˵ˣ˯ ˪ˮ˞˲ˢ15,000 ˰ˡˬ ˫˧ˬˣ˯˶˲˧ ˪˰ˬ ˣ˸˟˧˸˩˪ ˫˧˲˸ˣ˷ˣ ˫˪ˣ˰ˢ ˧˟˥˶ˬ ˫˧200 

ˣ ˸ˣ˧ˮ˰ˡˬ ˫˧˸˧ˬ˰ ˸˶˵˟ ˶˟ˣ˰ ˥"ˣˡˢ .˫˧ˮ˰ˡˬ˟ ˸ˣ˩ˬ˯˩ ˢ˶˩ˢ ˪˟˧˵ˣ ˫˧˧ˮˣ˴˧˥ ˫˧˥ˬˣˬ ˸ˣ˞ˬ ˧ˡ˧

˭˧˟ˢ ˪ˮ˞˲ˢ .˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˞˷ˣˮ˟ ˢ˪˧˟ˣˬˢ ˸˧ˬ˪ˣ˰ˢ- ˫˰ ˡ˥˧ ,˪˟˧˵ ˫˧˪˵˞ˢ ˧ˣˮ˧˷˪ ˧˸˪˷ˬˬ ˞˧˷ˮ ˭ˠ˯

˶˟˰˷˪ ˸˧˶˟ˢ ˸ˣ˴˶˞  ˸˞ ,˶ˣˠ ˪˞ ˸ˮ˷˪ ˫ˣ˪˷˪ ˪˟ˣˮ ˯˶˲2007 ˪˰ ,ˢ ˸ˣ˰ˡˣˬˢ ˸˶˟ˠˢ˪ ˸ˣ˪˧˰˲

 .˸˧ˬ˪ˣ˰ˢ ˸ˣˬˬ˥˸ˢ˪ˣ ˫˧˪˵˞ˢ ˧ˣˮ˧˷˪ 

 ˭˲ˢ ˸˞ ˸˟˪˷ˬˢ ˢˡˬ˰ ˷˟ˠˬˣ ˣ˸˟˧˷˥ ˸˶ˤ˰˟ ˢ˰ˡ ˟˴˰ˬ ,ˣ˧˷ˣ˥ ˸˶ˤ˰˟ ˸ˣ˞˧˴ˬˢ ˸˞ ˯˲ˣ˸ ˫ˡ˞ˢ

 ,˧˟˧˦˧ˮˠˣ˵ˢ ˭˲ˢ ˸˞ˣ ˧˷ˠ˶ˢ ˭˲ˢ ˸˞ˢ ˧ˮ˶ˡˣˬˢ ˭ˡ˧˰˟ .˸ˬ˧ˣ˯ˬ ˢ˰˲ˣ˸ ˧˲˪˩ ˧ˮˣˬ˞ˢ ˫˧˰˴ˬ˞˟ ˰˲ˣ˷ˬ

˸˧˪˟ˣ˪ˠ ˢ˧ˡˬ ˪˷,  ˸ˣ˧ˬ˧˪˵˞ ˸ˣ˰˲ˣ˸˪ ˫ˠ ˞˪˞ ˭˞˩ ˫˧˷˥˶˸ˬˢ ˫˧˪˵˞ˢ ˧˧ˣˮ˧˷˪ ˵˶ ˞˪ ˫˧ˡ˰ ˣˮ˥ˮ˞

 ˸ˣ˞ˬˠˣˡ .˫˧˟˶ ˰ˡ˧ˬ ˸ˣ˶ˣ˵ˬˬ ˫˧ˮˣˤ˧ˮ ˣˮ˥ˮ˞ .˭˞˩ˬ ˫˧˶˦ˬˣ˪˧˵ ˧˲˪˞ ˸ˣ˷˥˶˸ˬˢ ˸ˣˠ˧˶˥ ˫˧˲ˣˠ˪

˫˧˶˧˟˰ˬˢ  ˧˰ˡˬ ˰ˡ˧ˬ ˪˞˶˷˧˟ ˶ˣ˟˧˴˪ ˫ˢˢ˧˶˸˞ ˫˭ˣ˯ˡ˧ˣˡ ˭ˣ˩ˬ ,˨ˣˮ˧˥˟ ˸˧ˣˣˤ ,˭˰ˡ˧ˢ  ˫˧ˡ˰ ˣˮ˞ .ˡˣ˰ˣ

˰˟ ˫ˠ ˣ˪˪ˢ ˸ˣ˰˲ˣ˸ˢ ˶ˣ˵˧˯˟ ˢ˧˧˪˰˪˧˶ˣ˟˧˴ˢ ˪˪˩˪ ˸ˡ˰ˣ˧ˬˢ ˢ˟ˣ˸˩ˢ ˸ˣˮˣ˸ , ,˸ˣˮˣ˶˥˞ ˸ˣ˰˧ˡ˧ ˣˬ˩

 ,˟˧˶˰ˬ ˸ˣ˷ˡ˥ˢ ˧˶˸˞ ,˫ˣ˧ˢ ˪˞˶˷˧ ,˭ˣ˷˞˶ ˶ˣ˵ˬ ,˳˶˞ˢynet .ˡˣ˰ˣ ˣ˵˞ˬˣ ˢ˪˞ˣˣ , ˸ˣ˶ˣ˵ˬ˫˧˸˧˰˪˷ 

 ˫ˢ˫˧ˮˬ˧ˢˬ ˸ˣ˥˲ .ˡˣ˰ˣ ,˧˪˩˪˩ ˯˶˦ˮ˧˞ ˧˪˰˟ ˫˧˶˸˞ ,˸ˣˮˣ˷ˢ ˸ˣ˧˸˶˟˥ˢ ˸ˣ˧ˡˬˢ ˫ˢ 

˰ ˢˬˬ˥ˢ ˧ˤˠ ˸ˣ˦˧˪˲"ˡ˧ ˪˰˟ˣ˵ "˳˶˞ˢ ˶ˣˡ˩ ˸ˣˬˬ˥˸ˢ˪ ˸˧˶˵˧˰ˢ ˢ˟˧˯ˢ ˭ˢ ˫ˡ˞ˢ ˧ ˢ ˥"ˣˡˢ-6  ˪˷

IPCC  ˦˯ˣˠˣ˞)2021 ˭˧˟ ˸˧˪˪˩ˢ ˢˬ˩˯ˢˢ ˡ˴˧˩ .(˧ˮ˰ˡˬˢ ˫ˮ˰ˡˬˢˣ˸ˣ˧  ˢ˪ˣ˩˧ ˸ˣ˧˸˟˧˯ˢˣ ˸ˣ˧˞˶ˢ ˧˟ˠ˪

 ˪˥˪˥˪˭ˣ˩˧˸ ˧ˡ˧ˬ˪˸˪˪ ˶˸ˣ˧ ˢ˶ˣ˶˟ ˸ˣ˧ˢ˪ ˢ˪ˣ˩˧ ˸˧˰ˡˬˢ ˢ˲˷ˢ ˡ˴˧˩ ?˭ˣ˩˧˸ ˧ˡ˧ˬ˪˸ ˡ˥˞ ?ˬ ˫˧˪˩ˢ

 ˫˧˪˧˰˧ˢ ˞˷ˣˮˢ ˡˣˬ˧˪˪ˣˢ ˞˸˧˰ˡˬˢ ˸ˣˮ˧˧˶ˣ˞ˢ .˸ˣˮ˧˧˶ˣ˞  ˸ˣ˧ˣˮˬˣ˧ˬˢ ˭ˣˣˠˬ˪ ˪˪ˣ˩ ˫˷ ˞˧ˢ ˸˧˰ˡˬ

 ˸ˣ˷˶ˡˮˢˡ˧˸˰ˢ ˥˶ˤ˞ˬ .˸ˣˮ˧˧˶ˣ˞ ˸˧˰ˡˬ ˰ˡˬ˟ ˵˶ ˞˪ ˸ˣ˞˧˵˟ ˞˧ˢ  ˣˤ .˧˰ˡˬˢ ˨˧˪ˢ˸˟ ˫ˠ ˞˪˞

˰ˡ˧˟ ˷ˣˬ˧˷ ˸ˣ˷˰˪ ˸˪ˣ˩˧ˢ ˧˰ˡˬ ˫˧ˠ˷ˣˬ˟ , ˫˧˧˰ˡˬ ˫˧˧˰ˡˬ ˸ˣˮˣ˧˰˶˟ˣ˧ˡ˩  .˭˶˧˟˯ˢ˪ˣ ˸ˣ˰˲ˣ˸ ˶˞˸˪

                                                
2 ˢ˧ˠˣ˪ˣ˵˞˪ ˸˧˪˞˶˷˧ˢ ˢˡˣˠ˞ˢ. 
3 ˢ ˥"ˣˡˢ-6 ˷˭˧˟ˢ ˪ˮ˞˲ˢ ˪-˫˧˪˵˞ˢ ˧ˣˮ˧˷˪ ˧˸˪˷ˬˬ .(˸˧˟˶˰ˢ ˢ˲˷˟) 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.ipcc.ch/about/
https://www.makorrishon.co.il/nrg/online/1/ART1/645/655.html
https://davidson.weizmann.ac.il/
https://davidson.weizmann.ac.il/
https://education.zavit.org.il/
https://education.zavit.org.il/
https://www.hayadan.org.il/
https://www.hayadan.org.il/
https://drive.google.com/file/d/1MCMhVb4Mg8TOjU4Gfk0DgNG7o75pNjY6/view?usp=sharing
https://drive.google.com/file/d/1MCMhVb4Mg8TOjU4Gfk0DgNG7o75pNjY6/view?usp=sharing
https://docs.google.com/document/d/1hMwbBTkjywvtTsC0AHbII4tlhetVvRzu/edit
https://docs.google.com/document/d/1hMwbBTkjywvtTsC0AHbII4tlhetVvRzu/edit
https://pop.education.gov.il/scientific-education/scientific-literacy/
https://pop.education.gov.il/scientific-education/scientific-literacy/
https://pop.education.gov.il/scientific-education/scientific-literacy/
https://pop.education.gov.il/scientific-education/scientific-literacy/
https://pop.education.gov.il/scientific-education/scientific-literacy/
https://pop.education.gov.il/scientific-education/scientific-literacy/
https://www.isees.org.il/
https://www.isees.org.il/
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_Arabic.pdf
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 ˞˪ˣˡ˟˪˟ ˸˞ˤ ˷ˬ˸˷ˢ˪ˣ ˸ˣ˧˞˶ ˸ˣ˯˯ˣ˟ˬ ˸ˣˮ˵˯ˬ ˵˧˯ˢ˪ ,˸˧˰ˡˬ ˢ˶˧˵˥˪ ˸ˣ˪˞˷ ˸ˣˢˤ˪ ˞˪˞ ,

˧˧˷˧˞ˣ ˫˧˧˸˶˟˥ ,˫˧˧ˡˣˬ˧˪ ˫˧˦˟˧ˢ˟ ˧˰ˡˬ ˰ˡ˧˟ˣ ˫˧˧˟˧˦˵˧˧˟ˣ˞ ˫˧ˮˣ˸ˮ˟ ˸ˮ˟ˢ ˨ˣ˸ˬ ˸˞ˤ ˪˩ .˫

˪˶ˢ˟˫ˣ˧ˢ ˧˧˥˪ ˰ˡˬˢ ˪˷ ˸ˣ˴˧˥ˮˢˣ ˸ˣ˧˦ˮ- ˰˟˶˞ ˪˷ ˭˥ˣ˩˟ .˫ˣ˧˩˧˸ˣ˪ˣ ˢ˟˧˪4 ï ˸ˣ˞˴ˬ˸ˢ ˸˧˰ˡˬ ;˭˸ˬ 

˶˟˯ˢ ˧˰ˡˬ ˪˷ ˸ˣ˰˲ˣ˸ ;˭ˣˮ˩˸ ,˰ˣ˴˧˟ ˸˩˶˰ˢˣ ˶˵˥ˬ ;˸ˣˮ˷˶˲ ˭˩ˣ ˸˧˰ˡˬ ˪˷ ˫˧ˮˣ˸ˮ ˸ˣ˧˞˶ˣ ï  ˪˧˟ˣˢ˪

˸˧˰ˡˬ ˸ˣˢˤ ˷ˣ˟˧ˠ˪  ˧ˣˮ˧˷ ˧˟ˠ˪ ˢˡ˧˥˞ ˢ˯˧˲˸ˣˢ,˫˧˪˵˞  ˧˸˶˟˥ ˵ˡ˴˪ ˢ˶˧˸˥˟ ˸ˣ˧˟˧˦˵˞ ˶˷˲˞˪ˣ

 .˧˸˟˧˟˯ˣ ,˨˩ ˪˰ ˱˯ˣˮˢ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˰ˡˬ˪ ˫˧ˡˬˣ˪ˢ ˸˲˧˷˥˞˧  ˷ˠˡ˟ ˸ˣ˧ˣˮˬˣ˧ˬ ˥ˣ˸˧˲˪ ˢˬ˶ˣ˲˦˪˲

˶˷˲˞ˬˣ ˸˧˰ˡˬ ˸ˣˮ˧˧˶ˣ˞ ˸ˢ ˸˞ ˭˧˟ˢ˪ ˪ˠˣ˯ˬˢ ˶˷˞ ˶˵ˣ˥ ˫ˡ˞˩ ˥˸˲˸ˢ˪ ˡˬˣ˪˪ ˫˧˧˰ˡˬˢ ˫˧˞˴ˬˬ

 .˪˩˷ˣˬ ˷ˣˬ˧˷ ˫ˢ˟ ˸ˣ˷˰˪ˣ 

 ,˫˧ˡˬˣ˪ˢ ˪˴˞ ˢ˰ˡ ˯˯˟˪ˣ ˸˧˰ˡˬ ˸ˣˮ˧˧˶ˣ˞ ˥˸˲˪ ˢ˶˦ˬ˟ˣˤ ˢˡ˧˥˧˟  ˸ˣ˧ˤ˩˶ˬ ˸ˣ˪˞˷ ˷ˬ˥ ˸ˣ˪˞˷ˮ

˧ˮ˲˪ ˶˥˞ˣ ˧ ˶˷˵ˢ˟ ˸ˣ˧ˮ˧˧˶ˣ˞ ˸ˣ˧ˣ˪˧˰˲˷˪  :˫˧˪˵˞ˢ ˧ˣˮ˧˷ 

¶ ?ˢˢˣ˟ˠ ˸ˣ˶˧ˡ˸˟ ˸ˣ˧ˮˣ˴˧˵ ˸ˣ˧˦ˣ˧˟˞ ˸ˣ˰˲ˣ˸ ˭ˣ˶˥˞ˢ ˭ˬˤ˟ ˸ˣ˲˴ˮ ˫˞ˢ 

¶ ˦ˣ˧˟˞ ˸ˣ˰˲ˣ˸ ˫˞ˢ?˧˦ˣ˧˟ˢ ˫˪ˣ˰˟ ˫˧˧ˣˮ˧˷˪ ˸ˣ˪˧˟ˣˬ ˸ˣ˧ˮˣ˴˧˵ ˸ˣ˧ 

¶ ˧ˣˮ˧˷ ˫ˮ˷˧ ˫˞ˢ ˧ˢˡ˧ˬ ˣˤ˧˞˟ˣ ˫˧˪˵˞? 

¶  ˫˞ˢ˧ˣˮ˧˷ s ˫˧˪˵˞ˢ˞x  ˪˷ ˢ˞˴ˣ˸˸ˣ˪˧˰˲  ?˫ˡ˞ˢ 

¶  ˶˷˲˞ ˡ˴˧˩ ˸˞ ˭˸ˬ˪ ˣ˞ ˰ˣˮˬ˪˧ˣˮ˧˷ s˫˧˪˵˞? 

 ˢ˟˧˷˥˪ˣ ˫˧˪ˡˣˬ˪ ,ˢˡ˧ˡˬ ˸ˣ˦˧˷˪ˣ ˫˧˧˰ˡˬ ˫˧˞˴ˬˬ˪ ˢ˲˧˷˥ ˫˰ ˡ˥˧ ,ˣ˪˞ ˸ˣ˪˞˷ ˫˰ ˸ˣˡˡˣˬ˸ˢ

˸˧˸˩˶˰ˬ, ˟ ,˫˧˧ˣˮ˧˷ˢ ˸˞ ˭˸ˬ˪ ˣˮ˪˷ ˸ˣ˪ˣ˩˧ˢ ˪˰ˣ ˫˧ˬ˶ˣˠˢ ˪˰ ˷ˠˡ˶˷˲˞˪ ˢ˪ˣ˩˧  ˸ˣ˧ˣˮˬˣ˧ˬ ˪˷ ˥ˣ˸˧˲

˫ˣ˥˸˟ s ˸ˣˮ˧˧˶ˣ˞ˢ .˸˧˰ˡˬ˷ ˫˧ˣˣ˵ˬ ˣˮ˞˸˧˷˧˞ˢ ˢ˰ˡˢ ˪˰ ˧˟˧˦˵˪˲˶ˢ ˨˧˪ˢ˸ˢ ˡˬˣ˪ ˪˩ ˪˷  ˪˩ˣ˧

 .˰ˡˬˢ ˧˲ˣ˞ ˪˷ ˫ˠ ˞˪˞ ˰ˡˬˢ ˧˧ˣ˪˧ˠ ˪˷ ˵˶ ˞˪ ˶˸ˣ˧ ˢ˵ˣˬ˰ ˢˮ˟ˢ˪ ˪˧˟ˣˢ˪ 

ˢˡ˧˥˧˟ xʕˬˢ ˪˰ ˸˯˯˟˸ˬˢ , ˫˧˧˰ˡˬˢ ˫˧˞˴ˬˣˬ˯˶ˣ˲˷ ˟ˢ ˥"ˣˡ-6  ˪˷IPCC ,ˢ˞˶ˮ  ˢ˧˧˪˰ˢ ˸˞

˸ˡˬ˸ˬˢ ˪˪˩ˢ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˷-˸˧ˬ˪ˣ˰  ˨˷ˬ˟150 ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ x ˸˞ ˧ˡ˧˸˰ˢ ˧˲˴ˢ

 ˸ˣˬˠˬ˟ ˧ˣ˪˸ ˶˷˞˸ˣ˪˧˰˲ˢ s ˣ˪˧˲˞ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰ ˪˷ ˸ˣ˰˲˷ˢˢ ˸˞ ˠ˧˴ˮˣ ,˸˧˷ˣˮ˞˟ˢ˪˰ˬ ˧˴˥ˣ 

 ˸˶˷˲ˢ ˪˰˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ ˸˧˧˪˰ˣ ˫˧ˮˣ˥˶˵; ˷˶˲ˮ  ˸˰˲˷ˢ ˸˞ˢ˧˧˪˰ ˟s ˸ˣ˶˧ˡ˸ ˪˰ ˢ˶ˣ˦˶˲ˬ˦

˷ˢ˧ ː˶ ˷ˢˣ ˸ˣ˲ˣ˯ˢ ,˸ˣ˶ˣ˴˟ˢ ,˸ˣˮˣ˲˦˯ˣ˟ˣ˪ˠˢ ˧ˮ˲ ˪˰ ˫˧ˮˣ˷ ˫˧˶ˣˤ˞˟ ˸ˣ˲  ˧ˣˮ˧˷ˢ ˪˰ ˫˸˰˲˷ˢ ˸˞ ˭˩ˣ

˫ˡ˞ˢ ˪˷ ˧˸ˣ˞˧˶˟ˢˣ ˧˸ˮˣˤ˸ˢ ˭ˣ˥˦˧˟ˢ ˪˰ˣ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˟; ˭˧˟ˮ ˷˞˶ˢ ˫˶ˣˠˢ ˸˞˧ˮˣ  ˫˧ˮ˰ˡˬˢ˷

˫˶ˣˠˢ ˞ˣˢ˷ ˫˧˶˰˷ˬ ˸˧˪˟ˣ˪ˠˢ ˸ˣˬˬ˥˸ˢ˪ˢ˧˧˪˰ˢ : ˟ ˢˬˬ˥ˢ ˤˠ ˪˷ ˢ˶˲˯ˣˬ˦˞˟ ˣˤˣ˩˧˶ˢ ˭ˬ˥˲

ˣˡˢ-) ˧ˮ˴ˬ˥2CO(˩ , ˢ˞˶ˮ˟˵˰ ˫ˡ˞ˢ ˪˷ ˸˴˞ˣˬˢ ˸ˣ˪˧˰˲ˢ;  ˢ˯ˮˮ ,ˡ˥˧˟ˣ˷˥˪  ˢˬ˸ˣ˷˰˪ ˶˷˲˞ ˧ˡ˩ 

 ˸˞ ˭˸ˬ˪ ˣ˞ ˰ˣˮˬ˪ˢ˧˧ˣˮ˧˷ ˟˫ ˸˴˵ˬ˟ ˣ˪˧˲˞ ˫˧˧˥ˢ ˥˶ˣ˞ ˸˞ ˸ˣˮ˷˪ ,˫˧˪˵˞˧ˡ˩ ˪˰ ˶ˣˬ˷˪  ˭ˡ˰ˢ ˭ˠ

ˢˤˢ:˟ˣ˸˩˩ , "̏˗˓˶ ˋˬ ˓̅ ˋ˪ ̐ ̏ ˓l ˋ˟ ˓̄ ˋ˪  ˭ ˑl ː̄˘˭˒ˠ ˋ˟  ̐ˢ ː˥ ˏ̘˒̓˒ˣ ˫ ˓l ˓˞ ˓s ˘˸ˑ˞  ˫˧ ˏs ̂ˌ˞ ˢ ˓ˣˢˋ˧ ˥ ˒̝ ˏ̓˒ˣ" ˟ ˸˧˷˞˶˟), ˦".(ˣ 

  

                                                
4 ˸˧˪˞˶˷˧ˢ ˨ˣˮ˧˥ˢ ˸˩˶˰ˬ˟ ˶ˠˣ˟ˢˣ ˸˶ˠˣ˟ˢ ˸ˣˬˡ ,˨ˣˮ˧˥ˢ ˡ˶˷ˬ, 2022. 

https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://degreeandahalf.huji.ac.il/
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1. ?ˢˢˣ˟ˠ ˸ˣ˶˧ˡ˸˟ ˸ˣˠ˧˶˥ ˸ˣ˧˦ˣ˧˟˞ ˸ˣ˰˲ˣ˸ ˸ˣ˲˴ˮ ˭ˣ˶˥˞ˢ ˭ˬˤ˟ ˫˞ˢ 

˪ˣ˧˟˟ ˫˧˟ˣ˷˥ ˫˧ˠ˷ˣˬ ˧ˮ˷ ˫ˢ ˫˧˧˦ˣ˧˟ ˫˧ˬ˶ˣˠˣ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠˢ˧ˠˣ .˪˩ ˫ˢ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˪

 ˫˧˟˧˩˶ˬˢ ˢ˟˧˟˯˟˪ˣˡ˧ˠ ˸˧˟ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧˧˥ ˫˧˶ˣ˴˧ ˫ˮ˧˞˷, ˶ˣ˞ ˣˬ˩ ,ˢ˶ˣ˦˶˲ˬ˦ ,˶˧ˣˣ˞ ,˫˧ˬ ˠˣ˯ ,

˰˵˶˵ ˩x˧xˢ˪˞˟ ˞˴; ˫˧˧˥ ˫˧ˬˤ˧ˮˠ˶ˣ˞ ˫ˢ ˫˧˧˦ˣ˧˟ ˫˧ˬ˶ˣˠ˷ ˡˣ˰˟ .ˮ ˢ˥˧˸˲ˢ ˵˶˲˟˧ ˸ˣ˰˲ˣ˸˪ ˱˷˥

˷ ˧˲˩ ˸ˣˠ˧˶˥ ˸ˣ˧˦ˣ˧˟˞ ˭ˢ˪˞˷ˮˣ ˸˶ˣ˷˵˸ˢ ˧˪˩˟ ˸ˣ˥ˣˣˡˬ ˢ ˭ˢ ˢˬ ˸ˣ˰˲ˣ˸ˢ ˸ˣ˧˦ˣ˧˟˞ˢ ˸ˣˠ˧˶˥

 ˸ˣ˲˴ˮˢ .ˢˢˣ˟ˠ ˸ˣ˶˧ˡ˸˟˧ˡ˩  ˫˧ˠ˧˶˥ ˫˧˧˦ˣ˧˟˞ ˫˧˶ˣ˲˧˯˪ ˱˷˥˧ˢ˪˭ˣˡ˪ˣ ˟˯ˬ ˸ˣ˪˧˰˲ ˸˰˴ˣˬ ˢ˪˞˷ '1   . 

 

˯ˬ ˸ˣ˪˧˰˲ '1" :˸ˣ˧˦ˣ˧˟˞ ˸ˣ˷ˡ˥" 

˸ˣ˧˶˪ˣ˲ˣ˲ ˸ˣ˟˸˩˟ ˫˧˶˞ˣ˸ˬˢ ˫˧˧˦ˣ˧˟˞ ˫˧˶ˣ˲˧˯ ˢˮˣˬ˷ ˸˞ˤ ˸ˣ˪˧˰˲˟5 ˪˰  ˢ˧˧˪˰ˢ

ˣ ˢ˶ˣ˦˶˲ˬ˦˟˪˰ ˧˪˵˞ ˸ˣ˰˲ˣ˸ ː˶ ˷ˣ ˸ˣ˶ˣ˴˟ ,˸ˣ˲ˣ˯ ,˸ˣˮˣ˲˦˧˷ ˭ˣˠ˩ ˸ˣ˧ˬ:˞˧ˢ ˸ˣ˪˧˰˲˪ ˢ˰˴ˢˢ .˸ˣ˲ 

 

 

1. ˫˧ˡˬˣ˪ˢ ˸˶˧˥˟ ˧˲˪ ˫˧˸ˣˣ˴ ˢˮˣˬ˷˪ ˢ˸˧˩ˢ ˸˵ˣ˪˥. 

2. ˡ˥˞ ˶ˣ˲˧˯ ˞˶ˣ˵ ˸ˣˣ˴ ˪˩. 

3. ˢ˟˸˩ˢ ˸˞ ˱˸˷˪ ˸ˮ˧˧ˮ˰ˬ ˨˶ˡ ˶˥ˣ˟ ˸ˣˣ˴ ˪˩ .ˬˠˣˡ˪ s,˥˦˷ˢˬ ˸ˣ˷ˡ˥ ˧˟˸˩ ,˶˧ˣˣ˞ ˠˤˬ ˧˞ˤ˥ ,

ˢ˶˟˥˟ ˥˧˷ ,ˡˣ˰ˣ ˸˧˸˥˲˷ˬ ˢ˥ˣ˶˞ .˲˧˯ˢ ˸ˠ˴ˢ˩˸ ˶ˣˣ˪˭ˣ˦˶˯ ˣˬ˩ ˫˧˧˸ˣˤ˥ ˫˧ˠˣ˴˧˧ ˪ ,ˢ˪˟˦ ,

ˢˮˣˬ˸ ,ˡˣ˰ˣ ˱˶ˠ .˶˷˲˞  ˧ˤ˩˶ˬˢ ˶ˣ˲˧˯˪ ˫˧˶ˣ˷˵ˢ ˫˧ˡˬˣ˪ˢ ˪˷ ˸˧˷˧˞ ˢ˧ˣˣ˥ ˣ˞ ˶ˣ˲˧˯ ˫ˠ ˟˪˷˪

˸ˣˣ˴ˢ ˪˷.  

4. ˢ˟˸˩ˢ ˸˞ ˠ˧˴ˬ ˸ˣˣ˴ ˪˩ . ˸˪˟ˠˣˬ ˢˠ˴ˢ ˪˩˷ˬ˥ ˡ˰ ˷ˣ˪˷˪ ˸ˣ˵ˡ.  ˸ˡˣ˟˰ ˪˰ ˟ˣ˷ˬ ˭˸ˣˮ ˢ˶ˣˬˢ

˸ˣ˪˞˷ ˠ˧˴ˬˣ ˸ˣˣ˴ˢ :˫˩˸˰ˡ˪ ˫˞ˢ  ˸ˣ˲˴ˮ˟ ˭ˣ˶˥˞ˢ ˭ˬˤ˸ˣˠ˧˶˥ ˸ˣ˧˦ˣ˧˟˞ ˸ˣ˰˲ˣ˸ ˶˸ˣ˧ ? ˫˞ˢ

˭˩˸˧˧ ˸ˣˠ˧˶˥ ˞˪ ˸ˣ˰˲ˣ˸˟ ˶˟ˣˡˬ˷ , ˧ˣ˦˧˟ ˸ˣ˪˟˵ˬ ˶˷˞˶˸˧ ˸˶ˣ˷˵˸˟?  ˦ˣ˵˧˪ ˪˷ ˸ˣ˰ˬ˷ˬˢ ˢˬ

ˢ˪˞ ˸ˣ˟˸˩? 

5. ˸ˣ˥ˮˬ ˸ˣ˪˞˷ˣ ˭ˣ˧ˡ .ˢ˥ˣ˪ˢ ˪˰ ˟ˣ˸˩˪ ˫˧˪ˣ˩˧ ˫˧ˡˬˣ˪ )˫˧˧˪˦˧ˠ˧ˡ ˫˧˪˩ ˸ˣ˰˴ˬ˞˟ ˣ˞(  ˸ˣ˟ˣ˷˸ˢ ˸˞

˸ˣ˟ˣ˷˸ˢ ˸ˣˠ˪˲˸ˢ ˸˞ ˫˧˞ˣ˶ ˡ˥˧ˣ .ˢˢ˟˧˷˥ ˸ˣ˶˶ˣ˰ˬ ˸ˣ˪˞˷ ˪ˣ˞˷˪ ˫˧˪ˣ˩˧ ˫˧˶ˣˬ, ˭ˣˠ˩: 

-  ˣˮ˲˷˥ˮ˷ ˰ˡ˧ˬˢ ˪˩ˬ ˸˧˪˪˩ˢ ˢˮ˵˯ˬˢ ˢˬ˞ˣ˪˞ ˸ˣ˟˸˩˟ ˣ˧˪? 

- ˫˧ˮ˧ˬ˞ ˰ˡ˧ˬˢ ˸ˣ˶ˣ˵ˬ ˫˩˸˰ˡ˪ ˫˞ˢ? 

- ˸ˣ˧˸˶˟˥ ˸ˣ˸˷˶˟ ˰˧˲ˣˬ ˢ˧ˢ ˰ˡ˧ˬˢ ˫˞ ,˟ˢ ˸ˬ˶ ˫˞ˢ˧ˢ ˸ˣˮ˵˯ˬˢ ˧˟ˠ˪ ˭ˣ˥˦˧ˢ˪ˣ˰ ˢ˸˧  ˣ˞

˸ˡ˶ˣ˧? 

                                                
5 ˫ˣ˧ˢ ˧˧˥˟ ˫˧˷ˠˣ˲ ˫˧ˡˬˣ˪ˢ˷ ˸ˣ˧˶˪ˣ˲ˣ˲ ˸ˣ˟˸˩ ˢˮˣˣ˩˟ ˣ˶˥˟ˮ ˢ˥˧˸˲ˢ ˵˶˲˟-˫ˣ˧ . 
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- ˧˰ˡˬ ˸˰ ˟˸˩˟ ˰˧˲ˣˬ ˢ˧ˢ ˰ˡ˧ˬˢ ˫˞ , ˸ˬ˶ ˫˞ˢ˟ˢ˧ˢ ˸ˣˮ˵˯ˬˢ ˧˟ˠ˪ ˭ˣ˥˦˧ˢ˪ˣ˰ ˢ˸˧  ˣ˞

˸ˡ˶ˣ˧? 

- ˸ˣ˟˸˩ˢ ˫ˣ˯˶˲ ˨˧˶˞˸ ˢˬ ? 

-  ˫˞ˢ˶˷˲˞  ˣ˪˞ ˸ˣ˟˸˩ ˨ˬ˯ ˪˰ ˵˧˯ˢ˪ ˸ˣˮ˵˯ˬ˸ˣ˶˧ˡ˸ ˧˟ˠ˪˪˷ ˭ ˸ˣˠ˧˶˥ ˸ˣ˰˲ˣ˸ ? ˸˧˯˥˧

ˢˬ˪?  

- s˸ˣ˶˧ˡ˸ ˫˞ ˫ˣ˯˶˲ˢ ˢˠ˧˶˥? ˷˧ ˫˞ˢ  ˸ˣˬˡ˵ˣˬ ˸ˣ˲ˣ˵˸˟ ˣ˥ˣˣˡ˷ ˸ˣ˰˧ˡ˧ˢ ˶˲˯ˬ˪ ˸ˣˣ˷ˢ˪

˶˸ˣ˧ ?ˢˮ˷˧ ˫˞ˢ ˧˰˟ ˟s ˱ˣ˯˧˞˭ˣˣ˩ˬ  ˪˷˸ˣ˰˧ˡ˧ˢ? ) ˠ˷ˣˬˢ"˫˧ˮ˟ˡ˟ˣˡ ˱˧˦˵"  ˨˷ˬˢ˟ ˦˶ˣ˲˧

˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˸˷˥˩ˢ ˪˷ ˶˷˵ˢ˟( .˞˷ ˫˧ˡˬˣ˪˫ˮ˧  ˫˧ˮ˧ˬ˞ˬ˟ ˰˧˴ˢ˪ ˫˧ˮˬˤˣˬ ˰ˡ˧ˬˢ ˸ˣ˶ˣ˵ˬ

 ˡ˴˧˩ ˸ˣˮˣ˧˰˶˶˷˲˞ ˭ˣ˥˦˧˟˟ ˢ˪˞˷ˢ ˪˰ ˸ˣˮ˰˪ . 

- ˸ˣ˟˸˩˪ ˢ˲˧˷˥ˢ ˧˶˥˞ ˫˞ˢ ˸˶˥˞ ˫˧˟˷ˣ˥ ˫˧ˡˬˣ˪ˢ? 

- ˸ˣ˟˸˩ˢ ˭˧˟ ˶˷˵ ˷˧˷ ˫˧˟˷ˣ˥ ˫˧ˡˬˣ˪ˢ ˫˞ˢ? 

- ˧˞˟ ˸ˣ˟˸˩ ˣ˪˶˷˲˞  ˸˧˯˥˧ˢ ˸ˣ˶˧ˡ˸ˢ ˸˞ ˭˧˟ˢ˪ˢ˰˲ˣ˸ˢ ˪˷ ? 

- ˸ˣ˟˸˩˟ ˫˧˧˦ˣ˧˟˞ˢ ˫˧ˬ˶ˣˠˢ ˫ˢˬ ?ï ˫˧ˬ˶ˣˠ ˧ˣˢ˧ˤ. 

- ˰˲˷ˢ ˢˬ˫˸  ˪˷ˢ˧˦ˣ˧˟˞ˢ ˫˧ˬ˶ˣˠ˧ ˫ˢˤ ˪˰ ˢˤ ?ï  ˫˧˶˷˵ ˫˰ ˫˧ˠ˷ˣˬ ˸˲ˬ ˸˧˧ˮ˟˪ ˸ˣˮˬˡˤˢ

˫˧ˮˣ˷ˢ ˫˧ˬ˶ˣˠˢ ˭˧˟ ˫˧˧˶˷˲˞, ˧ˤ˩˶ˬˢ ˫˶ˣˠ˩ ˰˟˵ˮ˷ ˠ˷ˣˬˢ ˞˧ˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˢ˟˷.  ˢ˲ˬˢ

ˢ˪ˣ˩˧ ˸˵˧ˣˡˬ ˞˪ˣ ˢˬ˪˷ ˞˪ ˸ˣ˧ˢ˪ .˨˶˰ˮ ˢˤ ˟˪˷˟  ˸ˣ˯˧˲˸ ˶ˣ˶˧˟˟˶˵˟ ˫˧ˡˬˣ˪ˢ ˫ˣ˵ˬˢ ˢˤ .

˫˧ˡˬˣ˪ˢ ˟˶˵˟ ˸˧˟˧˦˵˪˲˶ ˢ˟˧˷˥ ˡˡˣ˰˪. 

  

1.1 ˫ˣ˥ ˪ˠ ,˶ˣ˵ ˪ˠ ,˸ˣ˧ˮˣ˴˧˵ ˸ˣ˶ˣ˦˶˲ˬ˦ 

˭ˣ˷˞˶ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯: ˟˧˟˯ˬ ˫˪ˣ˰˪ ˫˧ˮˣˬ˷˟ 

˸ˣ˪˰ˬ ï  "ˢ˟˧˟˯˪ˣ ˰ˡˬ˪ ˸ˣ˰˧ˡ˧ ˸ˣˮ˩ˣ˯ :˸˧ˣˣˤ"

 ˭ˣ˦˶˯ ˪˪ˣ˩)˨˶ˣ˞˟ 1:13(, 15  ˧˪ˣ˧˟2018 . ˧˟˥˶˟

 ˸ˣˬ˶ˣˠ˷ ˸ˣ˧ˮˣ˴˧˵ ˸ˣ˶ˣ˦˶˲ˬ˦ ˸ˣˡˡˬˮ ˫˪ˣ˰ˢ

˫˧˶˥˞ ˫˧˵ˤˮ˪ˣ ˸ˣˣˬ ˧˶˵ˬ˪ .˫ˣ˥ ˪ˠ ? ˟˴ˬˢ ˢ˞˶ˮ˩

ˠ˧˞ˡˬ ˶˸ˣ˧ ˢ˟˶ˢ ˨˩ˬ. 

  

ˣ˧˞ ˶1 :˸ˣ˪˰ˬ ˫˧ˮˣˬ˷˟ ˫˪ˣ˰˪ ˟˧˟˯ˬ 

)Shutterstock( 

http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
http://www.zavit.org.il/%D7%9E%D7%A1%D7%91%D7%99%D7%91-%D7%9C%D7%A2%D7%95%D7%9C%D7%9D-%D7%91%D7%A9%D7%9E%D7%95%D7%A0%D7%99%D7%9D-%D7%9E%D7%A2%D7%9C%D7%95%D7%AA/?gclid=Cj0KCQiAv8PyBRDMARIsAFo4wK2n5qaJ-L5oertetxt-Nd5Bp_1dK7tjKTlpznDYgWax_n6R49qb5msaAp0YEALw_wcB
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˧ˮ˷ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯: ˧˞˧˷ ˟˶˷ˢ ˧ˮˣ˴˧˵ˢ :

ˢ˶ˣ˦˶˲ˬ˦ˢ ˢˢˣ˟ˠˢ ˸ˣˡ˪ˣ˸˟ ˢˮ˧ˡˬˢ,   ,YNET

17.07.19 .-˟2019  ˪˷ ˢ˶ˣ˦˶˲ˬ˦ ˫ˣˡ˯˟ ˢˡˡˬˮ

49.9 ˸ˣ˪˰ˬ , ˤ˞ˬ ˪˞˶˷˧ ˪˩˟ ˢˢˣ˟ˠˢ1942 . ˪˸˟

˧˪ˣ˧˟ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˧˞˧˷ ˣ˶˟˷ˮ ˢ˲˧˥˟ˣ ˟˧˟˞ ,

˪˵ ˫˷ˠ ˡ˶˧ ˸˪˧˞˟ˣ .ˣ˞˦ˬˢ ˸ˣ˶˧˷ˢˣ˶ ˨˲ˣ˷ ˧ˠˣ˪

˶˧ˡˮˢ ˫ˣ˧ˢ ˪˰ ˶ˣ˞" : ˫ˣ˥ˢ ˧˪ˠ ˶˲˯ˬ˟ ˪ˣˡ˧ˠ ˧ˣ˲˴

˫˧˧ˮˣ˴˧˵ˢ." 

 

 

 

 

 

 

 

 

˧˷˧˪˷ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯:   ˧˞ˬ˟2020  ˪˞˶˷˧˟ ˢ˩˧ˢ

 ˣ˸ˬ ˰ˣ˟˷ ˣ˸ˣ˞˟ .ˠ˧˶˥ ˫ˣ˥ ˪ˠ157  ,˷˧˞˳˶˞ˢ ,09 

 ˧˪ˣ˧˟2021 . ˭ˣ˷˞˶ˢ ˶ˠ˯ˢˬ ˢ˞˴˧ ˪˞˶˷˧˷ ˭ˬˤ˟

ˢ˲ˠˬˢ ˸ˣ˴˶˲˸ˢ˟ ˵˶ ˦˰ˬ˩ ˣ˵˯˰ ˸ˣ˧ˣ˷˶ˢˣ ,

˪˵˞ˢ ˰ˣ˶˧˞˪ ˢˠ˧˶˥ˢ ˢ˸ˣˬ˸ˢ ˭˧˟ ˶˷˵ˢ ˧ˮˣ˴˧˵ˢ ˫˧

˵ˬˣ˰˪ ˭˥˟ˮ ˞˪ . ˧˪ˠ ˯˧ˮ˩ˢ˪ ˣ˟˶˧˯ ˭ˣ˥˦˧˟ˢ ˡ˶˷ˬ˟

˫˧ˬˣ˧˞ˢ ˸˲ˬ˪ ˫ˣ˥ , ˪˷ ˫ˣ˥ ˧˪ˠ˪ ˸ˣ˧ˤ˥˸ ˸ˣ˶ˬ˪50 

ˢ˪˰ˬˣ ˸ˣ˪˰ˬ. 

 

 

 

  

˶ˣ˧˞ 2: ˧ˮˣ˴˧˵ˢ ˟˶˷ˢ ˧˞˧˷ ï  ˢ˶ˣ˦˶˲ˬ˦ˢ

˧ˡˬˢ ˸ˣˡ˪ˣ˸˟ ˢˢˣ˟ˠˢˢˮ 

)ˢ˧˥˞ ˟˞˶"l, ˫˯˶ˣ˲ :17.07.19  ,19:48( 

 

˶ˣ˧˞ 3:  ˧˞ˬ˟2020  ˫ˣ˥ ˪ˠ ˪˞˶˷˧˟ ˢ˩˧ˢ

 ˣ˸ˬ ˰ˣ˟˷ ˣ˸ˣ˞˟ .ˠ˧˶˥157 (˳˶˞ˢ) ˷˧˞ 

https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.bioteach.org.il/%D7%AA%D7%95%D7%9B%D7%9F-%D7%A2%D7%99%D7%95%D7%A0%D7%99/%D7%A0%D7%95%D7%A9%D7%90%D7%99-%D7%9C%D7%99%D7%91%D7%94/%D7%90%D7%A7%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94/%D7%9E%D7%90%D7%9E%D7%A8%D7%99%D7%9D-%D7%95%D7%9B%D7%AA%D7%91%D7%95%D7%AA-26/4943-%D7%91%D7%9E%D7%90%D7%99-2020-%D7%94%D7%99%D7%9B%D7%94-%D7%91%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%92%D7%9C-%D7%97%D7%95%D7%9D-%D7%97%D7%A8%D7%99%D7%92-%D7%91%D7%90%D7%95%D7%AA%D7%95-%D7%A9%D7%91%D7%95%D7%A2-%D7%9E%D7%AA%D7%95-157-%D7%90%D7%99%D7%A9-%D7%9E%D7%A2%D7%91%D7%A8-%D7%9C%D7%A6%D7%A4%D7%95%D7%99-2021/file
https://www.bioteach.org.il/%D7%AA%D7%95%D7%9B%D7%9F-%D7%A2%D7%99%D7%95%D7%A0%D7%99/%D7%A0%D7%95%D7%A9%D7%90%D7%99-%D7%9C%D7%99%D7%91%D7%94/%D7%90%D7%A7%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94/%D7%9E%D7%90%D7%9E%D7%A8%D7%99%D7%9D-%D7%95%D7%9B%D7%AA%D7%91%D7%95%D7%AA-26/4943-%D7%91%D7%9E%D7%90%D7%99-2020-%D7%94%D7%99%D7%9B%D7%94-%D7%91%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%92%D7%9C-%D7%97%D7%95%D7%9D-%D7%97%D7%A8%D7%99%D7%92-%D7%91%D7%90%D7%95%D7%AA%D7%95-%D7%A9%D7%91%D7%95%D7%A2-%D7%9E%D7%AA%D7%95-157-%D7%90%D7%99%D7%A9-%D7%9E%D7%A2%D7%91%D7%A8-%D7%9C%D7%A6%D7%A4%D7%95%D7%99-2021/file
https://www.bioteach.org.il/%D7%AA%D7%95%D7%9B%D7%9F-%D7%A2%D7%99%D7%95%D7%A0%D7%99/%D7%A0%D7%95%D7%A9%D7%90%D7%99-%D7%9C%D7%99%D7%91%D7%94/%D7%90%D7%A7%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94/%D7%9E%D7%90%D7%9E%D7%A8%D7%99%D7%9D-%D7%95%D7%9B%D7%AA%D7%91%D7%95%D7%AA-26/4943-%D7%91%D7%9E%D7%90%D7%99-2020-%D7%94%D7%99%D7%9B%D7%94-%D7%91%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%92%D7%9C-%D7%97%D7%95%D7%9D-%D7%97%D7%A8%D7%99%D7%92-%D7%91%D7%90%D7%95%D7%AA%D7%95-%D7%A9%D7%91%D7%95%D7%A2-%D7%9E%D7%AA%D7%95-157-%D7%90%D7%99%D7%A9-%D7%9E%D7%A2%D7%91%D7%A8-%D7%9C%D7%A6%D7%A4%D7%95%D7%99-2021/file
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html
https://www.ynet.co.il/articles/0,7340,L-5552503,00.html


 

15 

˧˰˧˟˶ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯: ˷ˡˣ˥ ˳˶ˬ ˶˟ˣ˷ ˫˧˞˧˷ :˪˩ 

˫˧˦˶˲ˢ ˪˰ ˪ˠ ˶ˣ˵ˢ ˡ˵ˣ˲ˢ ˣˮ˸ˣ˞, ˟˧˶˰ˬ, 

16/03/2022 . ˣˮ˶ˣˤ˞ ˸˞ ˡ˵˲˷ ˶˵ˢ ˶˧ˣˣ˞ˢ ˠˤˬ

ˢ˞ˮˢ ˫˧˰˵˷ˬˢ ˸˩˶˰ˬ ˟ˣ˪˧˷˟ , ˳˶ˬ ˷ˡˣ˥˪ ˣˬ˶ˠ

2022  ˸ˣˬˣ˵ˬ˟ˣ ˫˧˶˵ˢ ˫˧ˬ˧ˢ ˱˴˶˟ ˠ˧˶˥ ˸ˣ˧ˢ˪

˷ ˡ˶˧ ˫ˢ˟ˠ˪˷ , ˤ˞ˬ ˣ˞˶ˮ ˞˪˷ ˫˧˞˧˷ ˶˲˯ˬ ˫˰

˸ˣˡ˧ˡˬˢ ˸˪˧˥˸. 

 

 

 

 

 

 

 

1.2 ˸˶˷˲ˢ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ˢ˧˧˪˰ˣ ˫˧ˮˣ˥˶˵ 

˧˷˧ˬ˥ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯: ˫˧ˢ˷˩ ˰˟ˣ˦ :˸ˣˮ˩˯ˢ ˸˧˧˪˰ˬ ˯˪˲ˬ ˧ˮ˲ ˫˧ˢ ˧˲ˣ˥˟ ˪˞˶˷˧, , 30/7/21YNET  .

˪˞˶˷˧ ˪˷ ˫˧˧ˡˣ˥˧˧ˢˣ ˫˧˶˧˷˰ˢ ˫˧˧ˬ˧ˢ ˪ˣˡ˧ˠˢ ˧˸˟ˬ ˡ˥˞ ˪˰ ˸ˬ˧˧˞ˬ˷ ˢˮ˩˯ ˱˷ˣ˥ ˷ˡ˥ ˶˵˥ˬ , ˞˪˷ˣ

˷ˬˬ ˪˷ ˸ˣ˯˥˧˧˸ˢ˪ ˢ˸˩ˤ ˢ˩ ˡ˰. 

 

 

˶ˣ˧˞ 5: ˰˟ˣ˦ ˫˧ˢ˷˩;  ˪˞˶˷˧ ˧˲ˣ˥˟ ˫˧ˢ ˧ˮ˲ ˯˪˲ˬ ˸˧˧˪˰ˬ ˸ˣˮ˩˯ˢShutterstock)( 

  

˶ˣ˧˞ 4: ˫˧˞˧˷ ˶˟ˣ˷ ˳˶ˬ ˷ˡˣ˥ : ˪˰ ˫˧˦˶˲ˢ ˪˩

ˣˮ˸ˣ˞ ˡ˵ˣ˲ˢ ˶ˣ˵ˢ ˪ˠ 

 ˢ˶˲˰˟ ˠ˪˷)˫ˣ˪˧˴ :˭˧ˬ˧ˮ˟ ˸˧˶ˣˤ˞ ˢ˴˰ˣˬ( 

https://www.maariv.co.il/weather/Article-904822
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1.3 ˷˧ ː˶ ˷ˣ ˸ˣ˶ˣ˴˟ ,˸ˣˮˣ˲˦˸ˣ˲ 

˧˷˧˷ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯: ˫˧ˬ˷ˠ ˫˧ˤ˰ ˸ˣ˲˴ˢˣ :˫˧˧ˮ˷ ˣ˴˪ˣ˥ 

˟˩˶ˬ ˱˥˯ˮ˷ ,˵˶˞˲ ˰ˡˬˢ ˸ˣ˟ˣ˥˶˟ ˨˲ˢ ˶ˢˮ˪, 

YNET, 16/1/22 . ˭˟ ˣ˴˪ˣ˥ ˭ˣ˶ˬˣ˷˟˷ ˢˮ˵ ˪˥ˮ˟20  ˭˟ˣ

11 ˭ˣ˲˦˧˷˟ ˣ˰˵˸ˮ˷ , ˢˣˣ˵˸ ˥˸˲˟˷ ˟˷˧ˬ˰ ˸ˮˣ˩˷˟

˸˵ˣˮ˧˸ˣ ˫˞ ˣ˴˪ˣ˥ ,˫˧˶˥˞ ˫˧˟˶ ˫˧˟ˣ˷˧˧˟ ˫ˠ ˸ˣ˲˴ˢ . 

 
 
 
 
 
 
 
 
 
 
 

 
˧˰˧˟˷ ˧˦ˣ˧˟˞ ˶ˣ˲˧˯: ˸˧ˤ˥˸ˢ ˱˶ˣ˥˪ :˫ˠ ˢˮ˷ˢ ˶˩˯ 

ˢ˧ˮˠˡ ˞˪ ˧ˣ˲˴ ˥˸˲˧ˢ˪, ˭ˣ˷˞˶ ˶ˣ˵ˬ ,19/9/21 ˸ˬˠˬ .

) ˢˮ˷ˢ ˫ˠ ˨˷ˬ˧˸ ˫˧˰˵˷ˬˢ ˸ˣˬ˩˟ ˢˡ˧˶˧ˢ2021 ,(

 ˣ˧˸˯ˢ ˧˷ˡˣ˥˟ ˣˮ˩˸˧˧ ˱ˣ˥ˢ ˶ˣ˷˧ˬ ˶ˣˤ˞˟ ˧˩ ˫˞

 .˫˧˶˴˵ ˫˧ˮˬˤ˟ ˢ˵ˤ˥ ˢˬ˴ˣ˰˟ ˫˧˶˦ˬˬ 

 

 

 

 
 
 

˶ˣ˲˧˯ ˧ˮ˧ˬ˷ ˧˦ˣ˧˟˞: ˦˯ˣˠˣ˞ ˶˰ˣ˟ ˟˧˟˯ ˫˧ˢ ˭ˣ˩˧˸ˢ :˸ˣ˲˶˷ ˠ˪˞ˬ'ˢ˧˶˧ ,˨˶ˡ ˪˞˶˷˧ ˡ˰ˣ ˸˲˶˴ ,

YNET, 17/8/21 . ˢˤ ˫˧ˬ˷ˠ ˦ˣ˰˧ˬˣ ˷˟ˣ˧ ˪˷ ˟ˣ˪˧˷˷˩ ˣ˧˷˩˰ ˶˟˩ ˟˦˧ˢ ˫˧˷ˠ˶ˣˬ ˫˧˪˵˞ˢ ˧˧ˣˮ˧˷

ˮ˧ˡˬ ˪˷ ˟˶ ˶˲˯ˬ˟ ˵ˮ˰ ˸ˣ˲˶˷˪ ˫˶ˠ ˢ˩ˣ˶˞ ˢ˲ˣ˵˸˭ˣ˩˧˸ˢ ˫˧ˢ ˭ˠ˞˟ ˸ˣ .ˣ˞˟"ˢˠˬˬ ˫˧˶˧ˢˤˬ ˫-

˟ˣ˶˵ˢ ˡ˧˸˰˟ ˸ˣ˟˶ ˸ˣ˲˶˷ .˧˪˞˶˷˧ ˢ˥ˬˣˬ :ˢ˪˥˸ˢˢ ˵˶ ˣˤ. 

˶ˣ˧˞ 6: ˷˧˸ˣˮˣ˲˦ 

ˢˮ˵ ˪˥ˮ˟ ˰˵˸ˮ˷ ˟˩˶ˢ 

(˭ˣ˶ˬˣ˷ ˸˧˶ˣˤ˞ ˢ˴˰ˣˬ :˫ˣ˪˧˴) 

 

˶ˣ˧˞ 7:  ˸˶ˣ˴˟ 

˰ ˫˪ˣ˴)˧ ˪ˡˢ˲ˡ ˯˧˟˞ ˧-˟ ,˶ˠ˶2022( 
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˶ˣ˧˞ 8:  ː˶ ˷˸ˣ˲ 

 ˦˯ˣˠˣ˞ ˪˷ ˫˧ˮˣ˷˞˶ˢ ˫˧˧˰ˣ˟˷˟ ˭ˣ˩˧˸ˢ ˫˧ˢ ˭ˠ˞ ˶ˣˤ˞˟ ˸ˣ˲ ː˶ ˷ˢ2021  :˫ˣ˪˧˴)NASA( 

)˸ˣ˰˧ˡ˧ˢ ˸ˣ˧ˣˮ˩ˣ˯ ,˭ˬ˵ˣ˶ˡ ˭ˣ˶˧˟ ˫˯˶ˣ˲ ,-17.08.21 20:21( 

 

˶ ˸ˣ˪˧˰˲ :˫ˣ˧˯˪ ˸˧˟˧˦˵˪˲ï ˢ˪˞˷ˢ ˪˰ ˣˮ˰˧ ˫˧ˡˬˣ˪ˢ,  ˸ˣˠ˧˶˥ˢ ˸ˣ˧˦ˣ˧˟˞ˢ ˸ˣ˰˲ˣ˸ˢ ˭ˢ ˢˬ

ˣ˟ˠ ˸ˣ˶˧ˡ˸˟ ˸ˣ˲˴ˮˢˢˢ? ˶˷˲˞  .˧˸˸˧˩ˢ ˫ˣ˶ˣ˲˟ ˸ˣ˟ˣ˷˸ˢ ˱ˣ˸˧˷˪ ˫˧˧˪˦˧ˠ˧ˡ ˫˧˪˩˟ ˷ˣˬ˧˷ ˸ˣ˷˰˪ 
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2.  ˸ˣˠ˧˶˥ ˸ˣ˧˦ˣ˧˟˞ ˸ˣ˰˲ˣ˸ ˫˞ˢ˪˧˟ˣˢ˪ ˸ˣ˪ˣ˩˧ ˧˦ˣ˧˟ˢ ˫˪ˣ˰˟ ˫˧˧ˣˮ˧˷˪? 

 

 ˣˬ˩ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ,˶˧ˣˣ˞˶˲ˬ˦ˢ˶ˣ˦ ,˫˧˰˵˷ˬ ,˸ˣ˥ˣ˶ ,˩ˣ˧xˢ˪˞˟ ˞˴  ˫˧˰˧˲˷ˬˢˤ ˪˰ ˢˤ .ˬˠˣˡ˪ s,

˧˪ˡ˟ˢ ˸ˣ˥ˣ˶˪ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ˶˧ˣˣ˞ ˪˷ ˢ˰ˣˮ˸˪ ˫˧ˬ˶ˣˠ ˫˧ˮˣ˷ ˸ˣˬˣ˵ˬ ˧ˮ˷ ˭˧˟ ˢ˶ˣ˦˶˲ˬ˦ . ˫˧ˬ˶ˣˠ

˫ˢ ˫˧˧˦ˣ˧˟ ˫˧˧˥ ˫˧ˬˤ˧ˮˠ˶ˣ˞ ,˶˴˵ ˭ˬˤ ˧ˮ˲˪ ˣ˸ˬ˷ ˫˧ˬˤ˧ˮˠ˶ˣ˞ ˣ˞ ˫ˢˬ ˵˪˥ . ˫˧˧˦ˣ˧˟ˢ ˫˧ˬ˶ˣˠˢ ˫ˠ

 ˫˧˰˧˲˷ˬˢˤ ˪˰ ˢˤ ˧˯˥˧˟ ˸ˣ˧ˡˡˢ ˪˷ ˭˧˪ˬˣˠ ,˸ˣ˶˥˸ ,ˡˣ˰ˣ ˢ˲˧˶˦.  ˫˧ˬ˶ˣˠˢ ˭˧˟ ˸ˣ˧ˡˡˢ ˸ˣ˰˲˷ˢ ˷˧

˧˦ˣ˧˟ˢ ˫˧ˬ˶ˣˠ˪ ˫˧˧˦ˣ˧˟˞ˢ˧˫ .ˬˠˣˡ˪ s,ˬ˴ˣ˰˥ˣ˶ˢ ˸ ˣˣ˧˩ˣˢˮ  ˪˷ ˢ˵˟˞ ˧˶˧ˠ˶ˠ ˶ˣˤ˧˲ ˪˰ ˫˧˰˧˲˷ˬ

˫˧˥ˬ˴; ˟ ˫˧ˤˠ ˱ˣ˪˧˥ˣ˟ˣ ˫˧˥ˬ˴˪˰˟ ˧˶˧ˣˣ˞ˢ ˟˩˶ˢ ˪˰ ˰˧˲˷ˬ ˫˧˧˥ .˟˵˰  ˸˶˴ˣˮ ˣ˪˞ ˸ˣ˧ˡˡˢ ˸ˣ˰˲˷ˢ

˟ ˸˟˩˶ˣˬ ˸˩˶˰ˬ˪ˣˡ˧ˠˢ ˸˧˟, ˭˧ˡ˰ ˢ˟ ˭ˣˤ˧˞ˢˣ .˫˧ˬ˶ˣˠˢ ˡ˥˞˟ ˠ˧˶˥ ˧ˣˮ˧˷ ,˧˦ˣ˧˟ ˣ˞ ˧˦ˣ˧˟˞ , ˶˲ˢ˪ ˪ˣ˩˧

˫˧ˮ˧ˬ ˸ˡ˥˩ˢ ˭ˣˠ˩ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˸˶˷˶˷˪ ˪˧˟ˣˢ˪ˣ ˭ˣˤ˧˞ˢ ˸˞ . ˢ˪˞˷˟ ˵˯ˣ˰ ˢˤ ˵˶˲ ˸ˣ˰˲ˣ˸ ˫˞ˢ

 ˸ˣˠ˧˶˥ ˸ˣ˧˦ˣ˧˟˞˪˧˟ˣˢ˪ ˸ˣ˪ˣ˩˧ ˧˦ˣ˧˟ˢ ˫˪ˣ˰˟ ˫˧˧ˣˮ˧˷˪?6 

  

˯ˬ ˸ˣ˪˧˰˲ '2" :˸˧ˠ˧ˠ˥ ˢ˥ˣ˶˞" 

˲˪˫˧˟˪˷ ˢ˷ˣ˪˷ ˣˤ ˸ˣ˪˧˰ . 

 

 

 :ˢˬ˧˷˶ˢ ˨ˣ˸ˬ ˡ˥˞ ˦˧˶˲ ˸˧ˠ˧ˠ˥ˢ ˢ˥ˣ˶˞˪ ˞˧˟ˢ˪ ˶˥ˣ˟ ˡˬˣ˪ ˪˩ .˸˧ˠ˧ˠ˥ ˢ˥ˣ˶˞˪ ˸ˣˮˠ˶˞˸ˢ ˸ˣˠˣ˰

 .˫˧ˮ˟ˡ˟ˣˡ ,˸ˣ˧ˮ˟ˠ˰ ,ˢ˲˵ ,˯˲˧'˴ ,˫˧˥ˣ˲˸ ,˪˧ˮˣ ˸ˣ˧ˠˣ˰ ,˫˧˸ˣ˸ ,˫˧˸˧ˤ ,ˡ˪ˣ˵ˣ˷ ˸ˣ˧ˠˣ˰ ,ˡ˪ˣ˵ˣ˷ ,ˡ˪ˣ˵ˣ˷

˪ ˱˸ˣ˷ˬˢ˟ ˫˧˦˧˶˲˪˧ˮˣ ,ˣ˞˵˵ ˫˧ˮ˧ˬˢ˷ ˞ˣˢ ˣˤ ˢˬ˧˷˶ˢˬˡ˞ ˥ˣ˲˸ ,˳˰ ˥ˣ˲˸ ,˸˧ˤ , / ˭˶ˣ˵˲ˣ˲ ,˯˲˧'˴ ,

ˣ ˭˟ˡ˟ˣˡ ,ˢ˧˧ˮ˟ˠ˰ ,ˢ˲˵ˡˣ˰  ˫˧ˮ˧ˬ ˫ˢˢ˫˧˪˵˞˟ ˫˧˧ˣˮ˧˷ˬ ˰ˠ˲˧ˢ˪ ˫˧˪ˣ˪˰ ˨ˣ˸ . ˧ˡ˩ ˱ˣ˸˧˷ ˸ˣˮˣˤˬˢ

˸˧ˠ˧ˠ˥ ˢ˥ˣ˶˞˟ˡ˴˪ ,  ,ˢ˟ˣ˦ ˢ˵˧ˤˣˬ ˫˧ˡˬˣ˪ˢ ˧˶˷˲˞ˢ ˱˸ˣ˷ˬˢ ˢˮ˩ˬˢ ˪˰ ˫˧˶˟ˡˬ˷˪˫ˢ ˸˞˶˵˪ .

 ˫˧ˡˬˣ˪˪ ˫˧˪ˠˬ ˢˠ˧ˠ˥ˢ ˫ˣ˧˯ ˡˣ˯ˢ ˸˞ ˫˞)˫˶˦ ˣ (ˢ˪ˠ˸ˢ ˭ˣ˧ˡ ˫˧˪ˢˮˬ ˧ˣˮ˧˷ ˸˰˲˷ˢ ˪˰ˢ ˪˰ ˫˧˪˵˞

 ˸ˣˮ˧ˬˤˢ ˧˞˟ ˵˶ ˞˪ ˧ˣ˦˧˟ ˧ˡ˧˪ ˞ˣ˟˪ ˢ˪ˣ˩˧ ˣˤ ˢ˰˲˷ˢ .ˣˮ˪˷ ˫˧˧˥ˢ ˪˰ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ˫˧ˮ˧ˬ ˸ˡ˥˩ˢ

ˬ ˪˷ ˸˧ˡ˧˧ˬˢ˭ˣˤ  ˶˸ˣ˧ ˟˥˶ ˭˲ˣ˞˟ ˞˪˞ ,˫˧ˣ˯ˬ˟ ,˫˧˶˧˥ˬ˟ ,ˢ˪˩˪˩˟ ,ˢ˵ˣ˯˰˸˟ ,ˢ˞ˮˢ˟ .ˡˣ˰ˣ ˢˮˣˤ˸ 

 

 

˪˧ˮˣ ˞˪˪ ˫˧˧˥ ?ˡ˪ˣ˵ˣ˷ ˧˪˟ ˫˧˧˥˧ ˡˣ˰ ˢˬ ?ˢˤ ˫˰ ˡˡˣˬ˸ˢ˪ ˪˩ˣˮ ˡ˴˧˩ ?˧ ˸ˣ˟˵˰˟ ˸˥˪˴ˢˬ ˣˮ˪ ˫˪˰

˪ ˨˶ˡ˟ ˫˞ ˣˮˬ˴˰˪ ˶˞˸ˮ ?˫˧˪˵˞ ˧ˣˮ˧˷˟ ˢ˪˧˪˴ ˸˪˧˞˟ ˸ˣ˲˴˪ ˧ˡ˩ ˸ˣ˸˷˪ ˢ˴˶ˮ ,˫˧˧ˮˣ˰˟˴ ˫˧ˠˣˬ˪˞

                                                
6 ˸ˣ˪˧˰˲ˢ ˱ˣ˯˟ ˫˧ˡˬˣ˪˪ ˠ˴ˣˬ ˣˤ ˢ˵˯˲˟ ˰ˡ˧ˬˢ. 
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ˡ˪ˣ˵ˣ˷ ˸ˡ˧˪ˠ ˪˰ ˠˮ˰˸ˢ˪ ˣ˞ ˢ˲˵ ˯ˣ˩- ,˫˧˸˧ˤ ˪ˣ˩˞˪ ˢ˴˶ˮ ˪˧˪ˠ˟ ˪ˣ˧˦˟˷ ˣˮˬ˴˰˪ ˶˞˸ˮ .˪˩ˣˮ ˞˪ˣ ˪˧ˮˣ

˥ˣ˲˸ ˧˫˧ˮ˟ˡ˟ˣˡ ˣ˞ ˳˰ ˪ ˢ˴˶ˮ ,˞˟˴ˢ ˧˶˥˞ ,˯ˮˣˤˬ˞˪ ˪ˣ˧˦˟˷ ˣˮˬ˴˰˪ ˶˞˸ˮ .˪˩ˣˮ ˞˪ˣ˧ ˰˲˷ˬ ˸ˣˮˢ

 ˢ˟˶ˢ ˢˠ˧˞ˡˬ ˢ˰˲ˣ˸ ˞˧ˢ ˢˣ˟ˠ ˟˴˵˟ˣ ˫˧˟˶ ˫˧ˮ˧ˬ ˸ˡ˥˩ˢ .˪˩ˣˮ ˞˪ˣ ˫˧˥ˬ˴ˣ ˫˧˧˥ ˧˪˰˟ ˪˷ ˫˧ˮ˧ˬˢ

˫˧˧˥˟ ˣˮ˪˷ ˸ˣˮ˦˵ˢ ˸ˣ˞ˮˢ˪ ˶˟˰ˬ.  ˦˶˲˟ ˪ˣˡ˧ˠ ˸˧˟ ˪˩˟ ˭ˣˤ˧˞˪ ˢˮ˩˯ ˞˧ˢ ˫˧˟˶ ˫˧ˮ˧ˬ ˸ˡ˥˩ˢ

˟ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬ˪ˣ .˪˪˩ ˫˞ˢˡ˪ˣ˵ˣ˷ ˡˣ˰ˣ ˡˣ˰ˬ ˸ˣˮˢ˧˪ ˣˮ˪˷ ˭ˣ˴˶ˢ- ˫˧ˮ˧ˬ ˸ˡ˥˩ˢ˪ ˫˶ˣˠ˷ ˞ˣˢ ˪˧ˮˣ

˸ˣ˞˪˵˥ ˸˟ˣ˦˪ ˸ˣ˶˰˧ ˞ˣ˶˧˟ˬ ˢ˞˴ˣ˸˩ ?˫˧˧ˬˡˮ˞ ˫˧ˮ˧ˬ ˰ˣˡˬ7 ˸ˬ˧˷˶ ˷˞˶˟ ˫ˢ  ˫˧˞˴ˬˮˢ ˫˧˶ˣ˴˧ˢ

˸ˮ˩˯˟ ˷˧ ˰ˣˡˬ ?ˢˡ˥˩ˢ˫ˮ  ˫˧ˮ˧ˬ ˫˧˶˥˞ ˫˧ˮ˧ˬˢ ˪˷ ˸˷ˡˣ˥ˬ ˢˬ˞˸ˢ ˸˷˥˶˸ˬ ˫˞ˢ ?˫˧ˡ˶ˣ˷˷

?˪ˣˡ˧ˠˢ ˸˧˟ ˧˞ˮ˸˪  

 

˷ ˟˪2  

 ˪˰ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˸˰˲˷ˢ ˸˞ ˸ˣ˶˞˸ˬˢ ˸ˣ˧˶˪ˣ˲ˣ˲ ˸ˣ˟˸˩ ˨ˣ˸ˬ ˫˧˧˦ˣ˧˟ ˫˧˶ˣ˲˧˯ ˢ˷ˣ˪˷ ˫˧˲˶ˣ˴ˬ

˫˧ˮˣ˷ ˫˧ˮ˧ˬ ˢ˷ˣ˪˷: .˫˧ˠˣˬ˪˞ˣ ˸˧ˤˢ ˳˰ ,ˣ˞˵˵ˢ ˳˰ 

 

 

˫˧˶˦˯ˣ˲ ˸ˮ˩ˢ˪ ˸ˣ˧˥ˮˢ: 

-  ˸˧ˠˣ˪ˣ˧˟ ˢˮ˧˥˟ˬ ˫ˤ˧ˮˠ˶ˣ˞ˢ ˶ˣ˞˧˸)˧ˬˣˮˣ˯˵˦ ˫˷ ,ˢ˧ˬˣ˦ˮ˞ / ˢ˧ˠˣ˪ˣ˲˶ˣˬ, ˢ˧ˠˣ˪ˣ˧ˤ˧˲ / ˢˮˣˤ˸ , ˠˣ˯

˟˶˧ˢ˧ ,ˡˣ˰ˣ ˫˧ˮˤ ( 

-  ˶ˣ˧˴/  ˢˮˣˬ˸˫ˤ˧ˮˠ˶ˣ˞ˢ ˪˷ 

-  ˢ˴ˣ˲˸ï ˫˪ˣ˰˟ ˫ˤ˧ˮˠ˶ˣ˞ˢ ˪ˣˡ˧ˠ ˸ˣˬˣ˵ˬ 

-  ˫ˤ˧ˮˠ˶ˣ˞ˢ ˪˷ ˪ˣˡ˧ˠˢ ˸˧˟ ˧˞ˮ˸)˲ˬ˦ˢ˶ˣ˦˶ ,˫˧˰˵˷ˬ ,ˢˮ˧˶˵ ˡˣ˰ˣ( 

-  ˫ˤ˧ˮˠ˶ˣ˞ˢ ˫˰ ˫˧˶˧˷˧ ˭˧˪ˬˣˠ ˧˯˥˧ ˫ˢ˪˷ ˫˧ˬˤ˧ˮˠ˶ˣ˞)˸ˣ˧ˡˡˢ ,ˢ˵˟˞ˢ ,˸ˣ˪˧˲˦ ,ˢˮˤˢ , ˸ˣ˶˥˸

ˡˣ˰ˣ( 

- ˫˧˶˴ˣ˸ ˸˵˲ˢ ,˫˧˷ˣˬ˧˷ ,˶˧˥ˬ ˫˪ˠ ˶˴ˣˬ 

- ˢˡ˥˩ˢˢ ˸ˮ˩˯ ˶ˣ˵ˬ 

- ˰ˡ˧ˬ ˸ˣ˶ˣ˵ˬ 

- ˫ˤ˧ˮˠ˶ˣ˞˪ ˧˷˧˞ˢ ˶ˣ˟˧˥ˢ 

- ˫ˤ˧ˮˠ˶ˣ˞ˢ  ˸ˣ˟˶˸˟)ˢˬˠˣˡ˪ ,˪ˬ˯ˬ ˞ˣˢ ˢˬ( 

  

                                                
7  ˧ˬˡˮ˞ ˭˧ˬï ˸ ˪˰˟ ˭˧ˬˬˮ ,˫˧ˣ˯ˬ ˫ˣ˵ˬ˟ ˥˸˲˸ˢ ,˸˪˟ˠˣˬ ˸˧˲˶ˠˣ˞ˠ ˢ˴ˣ˲.˶˥˞ ˫ˣ˵ˬ ˱˞˟ ˞˪ˣ ˣ˟ ˵˶ ˞˴ 

 ˟˪˷2 
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 ˟˪˷3  

 ˶˷˲˞) ˸ˣ˪˧˰˲ˢ ˪˷ ˧˷˧˪˷ˢ ˵˪˥˟ˣˤ ˢˬ˧˷ˬ ˶˧˞˷ˢ˪  ˪˰ ˢ˟˥˶ˢ ,(˞˟ˢ ˷ˠ˲ˬ˪˫˧˧˥ ˧˪˰˟  ˸ˮ˩˯˟

ˡ ˣˬ˩ ˢˡ˥˩ˢˣˡˣ˰ˣ ˧˶˯˧˵ˢ ˭˧ˣˣˠˮ˧˲ˢ ,˧˸˞˧˯˞ˢ ˪˧˲ˢ ,ˢ˪˞ˣ˵ ,˟˦ˣ˵ˢ ˟ . 

 

'˞ ˸ˣ˶˷˲˞ ˡˬˣ˪ ˪˩ :"˳ˬ˞ˬ"  ˪˰˟˪ ˸ˣˢˤ ˸ˡˣ˰˸ ˭˧˩ˬˣ ˢˡ˥˩ˢ ˸ˮ˩˯˟ ˫˧˧˥ ˪˰˟ˢ ˸ˠ˴ˬ˟ ˫˧˧˥

ˢ ˧˲˪ ,˸˲˸ˣ˷ˬˢ:˸ˣ˧˥ˮ 

-  ˫˷ˢˮˣˬ˸ˣ 

- ˡˣ˰ˣ ˰˟˴ ,˪ˡˣˠ :ˢˮ˟ˬ ˶ˣ˞˧˸ 

- ˢ˴ˣ˲˸ˣ ˪ˣˡ˧ˠ ˸˧˟ ˶ˣ˞˧˸ 

- ˟˶ ,ˢˮˣˤ˸ ,ˢ˰ˣˮ˸ :˸ˣˠˢˮ˸ˢ ˶ˣ˞˧˸˧ˢ˧ 

- ˶ˣ˞ˢ ˪˷ ˸˥˞ ˢ˰˲˷ˢˣ ˫ˤ˧ˮˠ˶ˣ˞ˢ ˪˰ ˪ˣˡ˧ˠˢ ˸˧˟ ˪˷ ˸˥˞ ˢ˰˲˷ˢ˪ˣˡ˧ˠˢ ˸˧˟ ˪˰ ˫ˤ˧ˮˠ 

- ˢˮ˩˯ˢ ˢˬ ?˫ˤ˧ˮˠ˶ˣ˞ˢ ˶ˣ˟˰ ˸˴˞ˣˬ ˢˡ˥˩ˢ ˪˷ 

 

'˟ ˸ˣ˶˷˲˞ .˸ˣ˴ˣ˟˵ ˧˸˷˪ ˢ˸˧˩ˢ ˸˵ˣ˪˥ : 

 ˧ˣˮ˧˷ ˸ˣ˟˵˰˟ ˢˡ˥˩ˢ ˸ˮ˩˯˟ ˫˧˧˥ ˪˰˟ ˪˷ ˫˧ˮ˧˧˲˞ˬˢ ˸˞ ˠ˧˴ˬ ˡˬˣ˪ ˪˩ ,ˢˮˣ˷˞˶ˢ ˢ˴ˣ˟˵˟ˢ ˫˧˪˵˞

ˬ ˡˬˣ˪ ˪˩ ,ˢ˧˧ˮ˷ˢ ˢ˴ˣ˟˵˟ .˫˧˧˥ˢ ˪˰˟ ˸˞ ˸ˮ˩˯ˬˢ ˸˧ˬ˧˪˵˞ˢ ˢ˰˲ˣ˸ˢ ˧ˢˬ ˶˧˟˯ˬˣ ˸˞ ˠ˧˴

 ˫˧˧˥ ˪˰˟ ˪˷ ˫˧ˮ˧˧˲˞ˬˢˣˮ˧˞˷  ˢˡ˥˩ˢ ˸ˮ˩˯˟˪˷ ˶˷˵ˢ˟  ˫˧ˮˣˮˠˮˬˢ ˢˬ .˫˧˪˵˞ˢ ˧ˣˮ˧˷ˢ ˫˧˶˷˲˞ˬ

 ˸˞ ˡˣ˶˷˪ ˣ˪˞ ˫˧˧˥ ˧˪˰˟˪ˢ˧˧ˣˮ˧˷ ˟˫ ?˫˧˪˵˞ 

 

ˢ˟˥˶ˢ ˸ˣ˶˷˲˞:  ˸ˣ˪˧˰˲ˢ ˸˯˯ˣ˟ˬˢ ˪˰ ˶ˬ˞ˬ"˫˞˸ˢ˟ ˠˢˮ˸ˢ˪ , ˧ˣˮ˧˷˪ ˢ˟ˣˠ˸˩ ˸ˣˠˢˮ˸ˢ ˧˧ˣˮ˧˷

˫˧˪˵˞) " ˭ˣ˧˪˧ˠ ,ˢ˧ˠˣ˪ˣ˧˟ˢ ˧˶ˣˬ ˭ˣ˪˰199 ˡˣˬ˰ ,17 ,2020(. 

 

ˢ˪ˣˡˠˢ ˫˧˶˲˶˲ˢˣ ˫˧ˠˡˢ ˸˶˧ˠˢ ,˯˵ˣˣ ˧˪˥˶ ,ˢ˟˧˟˯˪ˣ ˰ˡˬ˪ ˸ˣ˰˧ˡ˧ ˸ˣˮ˩ˣ˯ ,˸˧ˣˣˤ ,2020 .

˧˥ ˧˪˰˟ ˣ˪˩ˣ˧ ˫ˢ˟˷ ˫˧˷ˡ˥ ˫˧˶ˣˤ˞˪ ˫˧ˡˡˣˮ ˧ˬ˪ˣ˰ˢ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ˬ ˫˧˰˲˷ˣˬˢ ˫˧˥ˬ˴ˣ ˫˧

?ˢ˟˧˟˯ˢ ˪˰ˣ ˫ˢ˧˪˰ ˰˧˲˷ˬ ˢˤˢ ˨˪ˢˬˢ ˡ˴˧˩ .ˠ˷ˠ˷˪ 

 

˫ˢ˧˪˞ ˣ˰˧ˠˢ ˞˪ ˫˪ˣ˰ˬ˷ ˸ˣˬˣ˵ˬ˪ ˫˧ˡˡˣˮ ˫˧ˮ˧ˣˣˠˮ˧˲ˢ :˫˧˧˪ˠ˶'˸ ˫˧ˤ˧ˤˬ . ˭ˣ˦˶˯)7:06 ( ˪˷

"˸ˣ˷ˡ˥ ˭˞˩ ,"2022 . ˧˪ˬ˯ˬ ˡ˥˞˪ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˢ˩˲ˢ ˢ˵˧˦˵˶˞˦ˮ˞ ˸˷˟˧

ˠˢ ˸ˣˬˬ˥˸ˢˢ˸˧˪˟ˣ˪ .˯˧˲ˮ˧˶ˠ ˪˷ ˶˵˥ˬ ˸ˮ˧˲˯ ˢ˧˲ˣ˥ ˪ˣˬ ˸˦˧˧˷ˬ ˷ˬˬ ˣ˪˞ ˫˧ˬ˧˟ , ˢ˸ˬ˧˷ˬ˷

˫˧ˮ˧ˣˣˠˮ˧˲ ˪˷ ˸ˣ˟˷ˣˬ ˶ˣ˲˯˪ ˞˧ˢ ˸˧˶˵˧˰ˢ .˟ˣ˷˥ ˢˤ ˢˬ˪ ? ˧˶ˣ˶ˬ˸ˬ ˡ˥˞ ˫ˢ ˢ˪˞ˢ ˫˧ˮ˧ˣˣˠˮ˧˲ˢ

˫˧˪˵˞ˢ ˧ˣˮ˧˷˪ ˫˧˦˪ˣ˟ˢ ˢ˶ˢˤ˞ˢ ,˫˪ˣ˰ˬ ˫ˢ˟ ˣ˧ˢ ˞˪˷ ˸ˣˬˣ˵ˬ˪ ˣ˧˷˩˰ ˫˧ˡˡˣˮ ˫ˢˣ .) ˪˷ ˢ˟˸˩ˢ

˧˶˧˞ˬ ˶ˬ˸˧˞ ,˨ˣ˸ˬ ˟˶˰ˢ ˸ˣ˷ˡ˥ 31/1/22.( 

 ˟˪˷3 

https://www.bioteach.org.il/%D7%9E%D7%A4%D7%A2%D7%99%D7%9C%D7%95%D7%99%D7%95%D7%AA-%D7%94%D7%9E%D7%A8%D7%9B%D7%96/%D7%A2%D7%9C%D7%95%D7%9F-%D7%94%D7%9E%D7%95%D7%A8%D7%99%D7%9D-%D7%9C%D7%91%D7%99%D7%95%D7%9C%D7%95%D7%92%D7%99%D7%94-%D7%95%D7%9C%D7%9E%D7%93%D7%A2%D7%99-%D7%94%D7%A1%D7%91%D7%99%D7%91%D7%94/%D7%A2%D7%9C%D7%95%D7%9F-199-2020-%D7%A9%D7%99%D7%A0%D7%95%D7%99%D7%99-%D7%90%D7%A7%D7%9C%D7%99%D7%9D/4792-%D7%9C%D7%94%D7%AA%D7%A0%D7%94%D7%92-%D7%91%D7%94%D7%AA%D7%90%D7%9D-%D7%A9%D7%99%D7%A0%D7%95%D7%99%D7%99-%D7%94%D7%AA%D7%A0%D7%94%D7%92%D7%95%D7%AA-%D7%9B%D7%AA%D7%92%D7%95%D7%91%D7%94-%D7%9C%D7%A9%D7%99%D7%A0%D7%95%D7%99%D7%99-%D7%90%D7%A7%D7%9C%D7%99%D7%9D?highlight=WyJcdTA1ZGNcdTA1ZDRcdTA1ZWFcdTA1ZTBcdTA1ZDRcdTA1ZDIiLCJcdTA1ZDFcdTA1ZDRcdTA1ZWFcdTA1ZDBcdTA1ZGQiLCJcdTA1ZGNcdTA1ZDRcdTA1ZWFcdTA1ZTBcdTA1ZDRcdTA1ZDIgXHUwNWQxXHUwNWQ0XHUwNWVhXHUwNWQwXHUwNWRkIl0=
https://www.zavit.org.il/%d7%94%d7%94%d7%92%d7%99%d7%a8%d7%94-%d7%94%d7%92%d7%93%d7%95%d7%9c%d7%94/
https://www.youtube.com/watch?v=49LwA3btmAI&ab_channel=%D7%9B%D7%90%D7%9F%7C%D7%97%D7%93%D7%A9%D7%95%D7%AA-%D7%AA%D7%90%D7%92%D7%99%D7%93%D7%94%D7%A9%D7%99%D7%93%D7%95%D7%A8%D7%94%D7%99%D7%A9%D7%A8%D7%90%D7%9C%D7%99
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?˫˧˪˵˞ˢ ˶˟˷ˬ ˫˰ ˫˧˶ˣ˲˧˴ˢ ˸ˣˡˡˣˬ˸ˬ ˡ˴˧˩ ˭˰ˡ˧ˢ ,2022 . ˢˮ˟ˬ˟ ˫˧˧ˣˮ˧˷ ˣ˞˴ˬ ˫˧˶˵ˣ˥

˸ˣ˲ˣ˰ ˪˷ ˫˲ˣˠ ,˸ˣ˪ˠ˸˯ˢˬ ˢ˞˶ˮ˩ ˫˧˰˟ˣˮ˷8 ˸˧˪˟ˣ˪ˠˢ ˸ˣˬˬ˥˸ˢ˪. 

 

ˡ˴˧˩ ˶˟˷ˬ ˫˧˪˵˞ˢ ˠ˶ˣˢ ˣˮ˸ˣ˞? ˭ˣ˯ˡ˧ˣˡ ˭ˣ˩ˬ . ˪˷ ˸ˣ˩˪˷ˢˢ ˸˞ ˶ˣ˵˥˪ ˢ˸ˮˣˬ˷ ˢˡ˰ˣ

ˢ˞˴ˬ ˸˧˪˟ˣ˪ˠˢ ˸ˣˬˬ˥˸ˢˢ :ˢ˪ˣ˰ ˸ˣ˵˟ˡ˧ˬˢ ˸ˣ˪˥ˬˢ ˸˴ˣ˲˸ , ˸ˣ˶ˣ˷˵ˢ ˸ˣ˪˥ˬ ˫ˠ ˨˩ˣ

˶˧ˣˣ˞ˢ ˫ˣˢ˧ˤ˪. 

 

2.1 ˣ˞˵˵ˢ ˳˰ 

˰ˮˣ ˨˪ˣˢ ˪˩ˣ˞˫˪ ,˷ ˭ˣˤˬˢ :ˡ˪ˣ˵ˣ˷ ˧˪˟ ˫˧˧˥˧ ˧ˣˮ˧˷ ˪˪ˠ˟ ˸˥˪˴ˢˬ ˣˮ˪ ˫˪˰˧ˢ˫˧˪˵˞.  ˭ˣ˦˶˯

)2:05 ˡ˪ˣ˵ˣ˷ ˣ˪˧˲˞ˣ ˫˧˥ˣ˲˸ ,ˢ˲˵ .(ï ˬˢ ˸ˬ˧˷˶˫˧ˮ˧  ˪˪ˠ˟ ˣˮ˪˷ ˸˥˪˴ˢˬ ˣˬ˪˰˧˧˷

 ˸ˣ˷˰˪ ˶˷˲˞ ˢˬ .˸˩˶˞˸ˬˣ ˸˩˪ˣˢ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˸ˣ˰˲˷ˢ˧ˡ˩ ?ˢˬ˥ˮ˪ ˭ˣˤˬ ˧˪˟ ˶˞˷˧ˮ ˞˪˷ 

 

˫˞ˢ ˡ˪ˣ˵ˣ˷ˢ ˟˨˶ˡ ˡ˥˩˧ˢ˪ ˫˪ˣ˰ˢˬ? ˣ˵˞ˬ, ) ˭ˣ˦˶˯7:45 ˸ˬ˧˧˞ˬ ˸˧˪˟ˣ˪ˠˢ ˸ˣˬˬ˥˸ˢˢ .(

 ˣˮ˧˧˥˟ ˦˟˧ˢ ˪˩ ˪˰ ˦˰ˬ˩ï ˶˞˟ ˫˧˥ˬˣˬ .ˡ˪ˣ˵ˣ˷ˢ ˸˧˧˷˰˸ ˪˰ ˫ˠ ˸ˣ˴˟ˢ˸˧˶  ˧˩ ˫˧˶˧ˢˤˬ

 ˧˩ˣ ˣ˞˵˵ˢ ˧˪ˣˡ˧ˠ˟ ˸ˣ˷˵ ˣ˰ˠ˲ ˫˧˲˧˶˥ˬˢ ˫˧˧˸˟˧˟˯ˢ ˫˧˞ˮ˸ˢ˟ ˭ˬ ˫˪˰˧˧ ˡ˪ˣ˵ˣ˷ˢ ˫˧˶ˣ˷˰ ˢˬ˩ ˨ˣ˸

ˢ .˫˪ˣ˰ˢ ˸˪ˠ˪ˠˬ˷ ˢ˧˧˷˰˸˪ ˸ˣˮ˩˯ˢ ˸˞ ˭˧˟ˢ˪ ˣ˪˧˩˷ˢ ˫˧˪ˣˡˠˢ ˫˧ˮ˶˴˧100  ,ˢˮ˷˟ ˫˧˶˪ˣˡ ˡ˶˞˧˪˧ˬ

.ˡ˧˸˰˟ ˢ˵˲˯˞ˢ ˸˞ ˥˧˦˟ˢ˪ ˫˧˪˰ˣ˲ˣ ˬˡˠˮ ,ˣˢ ˡ˪ˣ˵ˣ˷ˢ ˪ˣˡ˧ˠ ˞ ˶ˣˡ˩˪ ˸ˣ˧ˮ˯˶ˢˢ ˸ˣ˧˷˰˸ˢˬ ˸˥˞

 ˪ˣˡ˧ˠ˟ ˫˧ˡ˪˧ ˸ˣˡ˟˰) ˸˧˸˶˟˥ ˫ˠˣ (˸ˣ˶˰˧ ˞ˣ˶˧˟) ˸˧ˬ˧˪˵˞ ˫ˠ ˳˶˞ˢˣ˞˵˵ .(˱˧˦˵ˣ  

  

 

˶ˣ˧˞ 9: ˵˵ˢ ˳˰ ˣ˞)hutterstockS( 

                                                
8 ˢˬ˞˸ˢ˪ ˸ˣ˪ˠ˸˯ˢ ˭˧˟ ˪ˡ˟ˢˢ ˪˰ ˫˧ˡ˧ˬ˪˸ˢ ˫˰ ˭ˣ˧ˡ ˫˧˧˵˪ ˸˶ˡˢˮ ˸ˣˮˬˡˤˢ . 

https://www.hayadan.org.il/%d7%9b%d7%99%d7%a6%d7%93-%d7%9e%d7%aa%d7%9e%d7%95%d7%93%d7%93%d7%95%d7%aa-%d7%94%d7%a6%d7%99%d7%a4%d7%95%d7%a8%d7%99%d7%9d-%d7%a2%d7%9d-%d7%9e%d7%a9%d7%91%d7%a8-%d7%94%d7%90%d7%a7%d7%9c%d7%99%d7%9d
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://davidson.weizmann.ac.il/online/sciencenews/%D7%90%D7%99%D7%9A-%D7%9E%D7%A9%D7%91%D7%A8-%D7%94%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%94%D7%95%D7%A8%D7%92-%D7%90%D7%95%D7%AA%D7%A0%D7%95
https://www.youtube.com/watch?v=_bnKNDUs-os&ab_channel=%D7%96%D7%95%D7%95%D7%99%D7%AA-%D7%9E%D7%97%D7%91%D7%A8%D7%99%D7%9D%D7%90%D7%95%D7%AA%D7%9A%D7%9C%D7%9E%D7%93%D7%A2%D7%95%D7%9C%D7%A1%D7%91%D7%99%D7%91%D7%94
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
https://www.mako.co.il/news-world/international-q1_2018/Article-a82991ee1fb8161004.htm
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˱˯ˣˮ :˨˩ ˪˰ ˸ˮ˩˯ ˧ˣˮ˧˷ ˫˧˪˵˞ˢ :ˢˬ ˶˷˲˞ ˡˣˬ˪˪ ˬ"˦˵˲˞ ˪˧ˮˣˣˢ?" YNET ˪˧˟ˣˢ˷ ,"˪˧ˮˣˣˢ ˦˵˲˞" .

ˮ˧˷ ˪˷ ˢ˰˲˷ˢ˪ ˸˥˞ ˢˬˠˣˡ ˵˶ ˞ˣˢ ,˫˪ˣ˰ˢ ˧˟˥˶˟ ˣ˶˧˥ˬ˟ ˢˡ˥ ˢ˧˧˪˰˪ ˪˷ ˭ˣˤˬˢ ˪˰ ˫˧˪˵˞ˢ ˧ˣ

.ˡ˟˪ ˞˪ ˷ˬˬ ˪˧ˮˣˣˢˣ .ˣˮ˪ˣ˩ 

 

2.2 ˸˧ˤˢ ˳˰ 

˧ˣˮ˧˷ ˫˧˪˵˞ˢ ˢ˰˲˷ˢˣ ˪˰ ˱ˮ˰ ˭ˬ˷ ˸˧ˤˢ. ˭ˣ˦˶˯ ,˨ˣˮ˧˥˟ ˸˧ˣˣˤ )1:26 .(ˣˮ˪ ˢ˶˵ ˞˪ ˯ˮ : ˧ˣˮ˧˷
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˪˧˟ˣˢ˪ ˣ˧˟ˢ ˫˪ˣ˰˟ ˫˧˧ˣˮ˧˷˪?˧˦ ˶˷˲˞  ˫ˣ˶ˣ˲˟ ˸ˣ˟ˣ˷˸ˢ ˱ˣ˸˧˷˪ ˫˧˧˪˦˧ˠ˧ˡ ˫˧˪˩˟ ˷ˣˬ˧˷ ˸ˣ˷˰˪
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3.  ?ˢˡ˧ˬ ˣˤ˧˞˟ˣ ˫˧˪˵˞ ˧˧ˣˮ˧˷ ˫ˮ˷˧ ˫˞ˢ 

 ˫ˢˬ˧ˣˮ˧˷˫˧˪˵˞ ˧ ˶˧ˣˣ˞ˢ ˠˤˬ ? ˪˪ˣ˩ˢ ˠ˷ˣˬ ˞ˣˢ ˶˴˵ ˭ˬˤ˟ ˸ˣ˷˥˶˸ˬˢ ,˫ˣ˥ ˪ˠ ˣ˞ ˫˷ˠ ˭ˣˠ˩ ˸ˣ˰˲ˣ˸

ˡ˰ ˪˷ ˸˧˯˥˧  ˫˧˪˵˞ ˠ˷ˣˬˢ .˫˧ˬ˧ ˢˬ˩˸˞ ˪˪ˣ˩  ˫˧ˣ˯ˬ ˶ˣˤ˞ ˫˧ˮ˧˧˲˞ˬˢ ˫˧˧˦ˣ˧˟˞ˢ ˫˧˞ˮ˸ˢ ˪ˣ˪˩ˬ

˩ ˪˷ ˸˟˥˶ˮ ˭ˬˤ ˸˲ˣ˵˸ ˨˷ˬ˟ ˫˧˷ˣ˪˷ ˸ˣ˰˴ˬ˞˟ ˫˧˩˶˰ˣˬ ˣ˪˞ ˫˧˞ˮ˸ .˶˸ˣ˧ ˣ˞ ˢˮ˷˫˧˩˶˰ ˧˦˯˧˦˦˯˫˧ 

 ˣˬ˩˸ˣ˥˧˩˷ ,˭ˣ˴˧˵ ˧˩˶˰ ,˫˧˰˴ˣˬˬ ˣ˪˞ ˫˧˧˦ˣ˧˟˞ ˫˧˞ˮ˸˟ ˫˧˧ˣˮ˧˷ ˫ˢ ˫˧˪˵˞ ˧˧ˣˮ˧˷ . ˵˶˲˟ ˪˷ ˭ˬˤ

˸ˣ˶˷˰  ˶˸ˣ˧ ˣ˞ ˫˧ˮ˷ˢ˞ˣˣ˷ˢ˟  ˭ˢ ˰ˣ˟ˮ˪ ˫˧˪ˣ˩˧ ˫˧˪˵˞ ˧˧ˣˮ˧˷ .˸ˬ˧ˣ˯ˬ ˢ˲ˣ˵˸ ˪˷ ˫˧˰˴ˣˬˬ ˫˧˩˶˰˪

 ˢ˦˧˪˲ ˭ˣˠ˩ ˸˧˷ˣˮ˞ ˢˬˣ˶˸ˬ ˭ˢˣ ˸ˣ˧˷˰ˠ ˸ˣ˧ˣ˴˶˲˸ˢ ˣ˞ ˷ˬ˷ˢ ˶ˣˤ˥ˬ˟ ˫˧˧ˣˮ˧˷ ˭ˣˠ˩ ˫˧˧˰˟˦ ˫˧˩˧˪ˢ˸ˬ

 ˢˬˬ˥ˢ ˤˠ ˪˷ ˸˲ˡˣ˰2CO . 

 ˸˩˶˰ˢ˪ ˫˧˟˶ ˫˧˧˸˧˲˴˸ ˫˧˶˵˥ˬ ˫˧˷˰ˮ ˫ˣ˧˩ˢˡ˧ˬ˪˷ ˢ ˧˪˵˞ ˧˧ˣˮ˧˷ ˣ˷˥˶˸ˢ˷ ˫ ˶˟˰˟ ˣ˪˞˩ˣˢ ˫˧˧ˣ˲˴

˫˧ˮˣ˸ˮ ˪˷ ˸ˣ˶˧˷˧ ˸ˣˡ˧ˡˬ ˪˰ ˫˧˯˯˟˸ˬ ˢ˪˞ ˫˧˶˵˥ˬ .˫˧˟ˣ˶˵ˢ ˫˧˶ˣ˷˰˟ ˷˥˶˸ˢ˪, ˢ ˤˣ˩˧˶ ˣˬ˩- 

2CO ˢ˶ˣ˦˶˲ˬ˦ˣ ˢ˶˲˯ˣˬ˦˞˟; ˫˧ˮ˷ ˧˲˪˞ ˨˶ˣ˞˪ ˢ˪˞ ˫˧ˮˣ˸ˮ ˪˷ ˢ˩˶˰ˢ ˪˰;  ˫˧˧˦ˬ˸ˬ ˫˧˪ˡˣˬ ˪˰ˣ

 .˧ˡ˧˸˰ˢ ˫˩˶˰ ˸˞ ˫˧˞˟ˮˬˢ 

˸ˣ˩˶˰ˢˢˣ ˸ˣˡ˧ˡˬˢ ˨ˬ˯ ˪˰,  ˰ˡˬˢ˶˵ˣ˥  ˸ˣ˰˲ˣ˸ˢ ˸˞ ˭˧˟ˢ˪ ˢ˶˦ˬ˟ ˫˧ˮˣ˷ˢ ˫˧ˬ˶ˣˠˢ ˭˧˟ ˶˷˵ˢ ˸˞

ˢ˪ˣ˰˧˴ ˬ ˢ˞˴ˣ˸˩ ,˫ˣ˧˩ .˸ˣˮˣ˶˸˲ˢˢˬˬ˥ ˧ˤˠ ˤˣ˩˧˶˟ ˸˧˲˴ˮˢ ˸ˡˬ˸ˬˢ ˢ˧˧˪˰, ˢ ˫˷˞˶˟ˣ-2CO ,˸ˣ˥˲ 

˧ˠ˶ˮ˞ s˸˦˪˲ˮ ˢˬˢ˶˲˯ˣˬ˦˞ ˷ ˢˬ ,˪˪˥˪˶ˣˠ ˫˸ˣ˰˴ˣˬˬˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰˪ ˫˪ˣ˰˟ ˢ˧˧˪˰ˢ .

 ˸ˬ˶ˣˠ ˸ˣ˶ˣ˦˶˲ˬ˦˟˸˶˷˲ˢ˪ ˣ ˫˧ˮˣ˥˶˵˪˧˧˪˰ˢ ˧ˮ˲ ˸ ,˫˧ˣ ˭˩˧ˬ˧˪˵˞ ˫˧˰ˣ˶˧˞˪˧ ˫ˣ˥ ˧˪ˠ ˣˬ˩ ˫˧ˠ˧˶˥ ˫

ˣ ,˸ˣ˶ˣ˴˟ ,˸ˣˮˣ˲˦˧˷ ,˶ˣ˵ˣ ˨˩ˬ ˢ˞˴ˣ˸˩.˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˟ ˢ˰˧ˠ˲˪  

 

 

˶ˣ˧˞ 12: ˫˧˪˵˞ ˧˧ˣˮ˧˷ ˪˷ ˸˧˸˟˧˯ˮ ˸˶˷˶˷ ˫˧˷˶˸ 

https://ims.gov.il/he/node/228
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˧ˣˮ˧˷ ˪˰ ˸ˣ˟˶ ˶ˬ˞ˮ ˢˮˣ˶˥˞˪ ˧˵˶˲˟ .˫ˢ˧˸ˣ˰˲˷ˢˣ ˫˧˪˵˞˫˧ sˣ ˭ˣ˷˞˶ˢ ˸ˣ˰˲ˣ˸˪ ˣˮ˲˷˥ˮ ˧ˮ˷

 ˸ˣˠ˧˶˥ ˸ˣ˧˦ˣ˧˟˞˦ˣ˧˟ ˸ˣ˰˲ˣ˸˪ˣ˧ ?ˢˡ˧ˬ ˣˤ˧˞˟ˣ ˫˧˪˵˞ ˧˧ˣˮ˧˷ ˫ˮ˷˧ ˫˞ˢ :˪˞˷ˮ ˢˤ ˵˶˲˟ .˸ˣˠ˧˞ˡˬ ˸ˣ

˧ˡ˩  ˡ˴˧˩ ˭˧˟ˢ˪ ˟ˣ˷˥ ˣˤ ˢ˪˞˷ ˪˰ ˸ˣˮ˰˪˶˷˲˞ ˧ˬ˧˪˵˞ ˫˧ˮˣ˸ˮ ˡˣˡˬ˪˧ ˵˶˲˟ .˫˧˧ˣˮ˧˷ˢ ˸˞ ˨˧˶˰ˢ˪ˣ ˫

ˮ ˢˤ˧ ˫˧˞˴ˬˬ˟ ˢ˲˴ˮ ,˫˧˧ˬ˧˪˵˞ ˫˧ˮˣ˸ˮ ˪˷ ˢˡ˧ˡˬ ˧˩˶ˡ˪ ˱˷˥˪ ˫˧˰ˠˣˮˢ ˨˶ˣ˞˪ ˸ˣ˰˴ˣˬˬˢ ˸ˣ˶ˣ˦˶˲ˬ˦

˲˪˞ˣ ˫˧ˮ˷ ˧˪ˢ ˤˣ˩˧˶-2CO  .ˢ˶˲˯ˣˬ˦˞˟ ˧ˮ˧˧ˣˣ˪ ˸ˣ˰˴ˬ˞˟˞"˯˞ˮ  ˡˬ˪ˮˣ ˳˶˞ˢ ˶ˣˡ˩ ˪˰ ˪˪˥ˢˬ ˭ˮˣ˟˸ˮ

 .˸ˣ˧˰ˡˬ ˸ˣˮ˟ˣ˸ ˫ˢˬ ˵˧˲ˢ˪ˣ ˫˧˟˶ ˫˧ˮˣ˸ˮ ˞ˣ˶˵˪ 

 

3.1 ˢ ˤˣ˩˧˶˟ˣ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰˪ ˸ˣ˧ˣˡ˰-2CO ,ˢ˶˲˯ˣˬ˦˞˟ ˢˡ˧ˡˬ ˸ˣ˦˧˷ 

3.1.1 ˸˰˴ˣˬˬˢ ˸˧˪˟ˣ˪ˠˢ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ ˢˡ˧ˡˬ ˸ˣ˦˧˷ˣ 

ˢˤ ˵˶˲˟ ˸ˣ˧ˣ˪˧˰˲ ˰˟˶˞: "ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˶˲˯ˢ ˸˧˟ ˧˟˥˶˟ "; "˧ˣˮ˧˷ ˪˷ ˸ˣˮˣˬ˸"; " ˸ˣ˲ˬ

ˢ˶ˣ˦˶˲ˬ˦"; "ˣˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ ." ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰ ˸˞ ˠ˶ˣˡˬ ˭˲ˣ˞˟ ˠ˧˴ˢ˪ ˞˧ˢ ˸ˣ˧ˣ˪˧˰˲ˢ ˸˶˦ˬ

 ,ˢˡ˧ˡˬˢ ˨˶ˡˬ ˪˥ˢ ,˥˦˷ˢ ˧ˮ˲ ˪˷ ˸˰˴ˣˬˬˢ ˸˧˪˟ˣ˪ˠˢ ˨˶ˡ ˶ˣ˟˰ˣˮ˧˷ ˸ˣ˟˵˰˟ ˥˦˷ˢ ˧ˮ˲˟ ˫˧˧ˣˮ˧˷ ˧˧

˫˧˪˵˞ x ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˲ˬ ˪˷ ˢˮ˟ˢˣ ˢ˞˧˶˵ï xˢ˪˩ ˟ˣˡ˟ ˠ˴ˣˬ˷ ˧˲˩ ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷"ˢ ˥-6  ˪˷

IPCC.  

 

˯ˬ ˸ˣ˪˧˰˲' 3 :"ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ" 

˪˷ ˢˮ˟ˢ ˞˧ˢ ˸ˣ˪˧˰˲ˢ ˸˶˦ˬ: 

- ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˸˰˴ˣˬˬ ˢ˶ˣ˦˶˲ˬ˦ ˧ˢˬ ?˩ ˶˲˯ ˸˧˟˪ˡˣˬ ,˫˧ˮˣ˷ ˸ˣˬˣ˵ˬ˟ ˸ˣ˶ˣ˦˶˲ˬ˦ ˪˰ ˷ˠˡ˟. 

-  ˣˢˬ˧ˣˮ˧˷ ˢ˶ˣ˦˶˲ˬ˦ ? ˪˰ ˞ˣˢ ˷ˠˡˢ˫˧ˮˣ˷ ˫˧ˮˬˤ˟ ˸ˣ˶ˣ˦˶˲ˬ˦. 

˳˶˞ˢ ˶ˣˡ˩˟ ˸˰˴ˣˬˬ ˢ˶ˣ˦˶˲ˬ˦ ˪˰ ˶˟˯ˢ˪ ˷ˬ˷˧ ˢˡ˧ˡˬˢ ˸ˣˬˣ˵ˬ ˭ˣˣˠˬ , ˧ˮ˷ ˪˷ ˢ˞ˣˣ˷ˢˢˣ

˰˴ˣˬˬˢ ˧ˣˮ˧˷ˢ ˪˰ ˶˟˯ˢ˪ ˷ˬ˷˸ ˫˧ˮˣ˷ ˫˧ˮˬˤ˟ ˫˧˰˴ˣˬˬ. 

 

˫˧˟˪˷ ˧ˮ˷ ˣˤ ˸ˣ˪˧˰˲˪: 

 ˟˪˷1  

˶˲˯ˢ ˸˧˟˟ ˫˧ˮˣ˷ ˫˧˶ˣˤ˞˟ ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ .ˮ˟ˬ ˪˰ ˶˟˯ˢˣ ˸ˣˠˣˤ˪ ˫˧ˡˬˣ˪ˢ ˸˵ˣ˪˥ ˡˬ ˢ

ˢ˶ˣ˦˶˲ˬ˦ˢ ˢˡ˧ˡˬˢ ˨˶ˡˣ .ˢˡ˧ˡˬ ˧˶ˣˤ˞ ˪˰ ˸˲˸ˣ˷ˬ ˢ˦˪˥ˢ,  ,˶ˣ˰˧˷ ˸˪˧˥˸˟ ˢ˸˧˩˟ ˣˬ˩

˸ˣ˶ˣˠ˯ ˸ˣ˸˪ˡˢ) ˶ˣ˰˧˷ ˱ˣ˯˟ ˢ˸˧˩˟ ,˪˴˟ ˶˴˥˟ ,˷ˬ˷˟ ˶˴˥˟ ,˸˶˥˞ ˢ˸˧˩˟ ,˶˲˯ˢ ˸˧˟ ˸ˣˮˣ˶ˡ˯ˬ˟ 

˭ˠˤˬ ˸˪˰˲ˢ ˞˪˪ˣ ˶˶˵ˬ ˨ˣ˸˟ ,(˟˷ ˸ˣ˰˴˟˸ˬ ˶ˣˤ˞ ˪˩˟ .ˡˣ˰ˣ ˢˡ˟˰ˬ ˷ˣ˪˰ ˸ˣ˥˲˪ ˸ˣˡ˧ˡˬˡ˧ ˪ ˪˩ ˧

ˠˣˤ  ˠ˷ˣˬ ˸˞ ˭˧˟ˢ˪ ˫ˠ ˶˷˲˞ ˶˶˵ˬˢ ˪˷ ˢ˶˵ˬ˟) ˫ˣ˧ˢ ˨˶ˣ˞˪ ˫˧ˮˣ˷ ˫˧ˮˬˤ˟ ˫ˠˣ ˭ˬˤ ˣ˸ˣ˞˟ ˫ˠ

 ˯˧ˤ˦˯ˣ˞ˬˣˢˢï .(˶˶˵ˬˢ ˨ˣ˸˟ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˶˧ˬ˷˪ ˢ˧ˠ˶ˮ˞ ˰˧˵˷ˢ˪ ˷˧ ˬ ˣ˪˞ ˸ˣˡ˧ˡˬˣ˶˷˲˞ ˸

˶˩ˢ s˪˷  ˪ˣˠ˶˸ˣ ˢˡ˧ˡˬˢ ˧˪˩ˢ˷ˣˬ˧˷ ˫ˢ˟ .˧ˠˣ˪ˣ˵˞ˢ ˶ˣ˧˯ˢ ˸˞˶˵˪ 

 ˟˪˷1 
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˭ˣ˧ˡ˪ ˸ˣ˥ˮˬ ˸ˣ˪˞˷ 

- ˢˬ ˭ˮ˶˵˯ˬ˷ ˸ˣ˪˞˷ˢˣˮ˸ˣ˞ ˸ˣ? 

- ˣ˪˞ˢ ˸ˣ˪˞˷˪ ˸ˣ˶˰˷ˢˢ ˭ˢˬ? 

- ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˡˣˡˬˮ ˶˲˯ˢ ˸˧˟˟ ˸ˣˬˣ˵ˬ ˣ˪˧˞˟? 

- ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˡˣˡˬˮ ˫˧ˮˬˤ ˣ˪˧˞˟ ?ˡ˥˞ ˫ˣ˧ ˵˶ ?˫ˣ˧ˢ ˨˪ˢˬ˟ ˸ˣˮˣ˷ ˸ˣ˰˷ ? ˸ˣˮˣ˰ ˨˪ˢˬ˟

ˢˮ˷ˢ? 

- ˸ˣˡ˧ˡˬˢ ˪˰ ˢ˷˰ˮ ˸ˣ˶ˤ˥ ˢˬ˩? 

- ˸ˣˡ˧ˡˬ˟ ˫˧˰ˣ˟˵ˢ ˫˧ˬ˶ˣˠˢ ˫ˢˬ ?˪˴˟ ˡˣˡˬˮ ˡ˧ˬ˸ ˫˞ˢ ? 

- ˢ ˧ˡˬ˷ ˰ˡˮ ˨˧˞˭ˣ˩ˮ ˫˧ˡˡˣˬˣ ˫˧˪˧ˣ˩ˬ ˢ˶ˣ˦˶˲ˬ˦? 

- ˫˧ˮˣ˸ˮˢ ˸˞ ˱ˣ˯˞ˮ ˨˧˞ ?˫˧ˮˣ˸ˮˢ ˱ˣ˯˧˞ ˸˞ ˰˴˟ˮ ˢˬ˶ˣ˲˦˪˲ ˣˤ˧˞˟ ? ˢˮ˧˟˟ ˷ˬ˸˷ˢ˪ ˪˩ˣˮ ˫˞ˢ

˫˧ˮˣ˸ˮˢ ˱ˣ˯˧˞˪ ˸˧˸ˣ˩˞˪ˬ? 

- ˫˧˰˴ˣˬˬ ˫˧˩˶˰ ˟˷˥ˮ ˨˧˞? 

-  ?˫˧˰˴ˣˬˬ ˫˧˩˶˰ ˟˷˥˪ ˟ˣ˷˥ ˰ˣˡˬ 

- ˟˶ ˵ˣ˧ˡ˟ ˸ˣ˞˧˴ˬˢ ˸˞ ˫˧˶˞˸ˬ ˣ˧ˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˷ ˫˧˰˴ˣˬˬˢ ˫˧˩˶˰ˢ ˫˞ˢ  ˣˮ˧˧ˢ ˣ˪˧˞ ˶˸ˣ˧

?˸ˣˡ˧ˡˬ ˶˸ˣ˧ ˫˧˰˴˟ˬ 

-  ?˫ˣ˧ˢ ˨˪ˢˬ˟ ˸ˣ˰ˣ˴˵ˬ ˡˣ˰ ˡˣˬ˪˪ ˫˧˴ˣ˶ ˣˮ˥ˮ˞ ˧˩ ˧˪ˣ˞ ?ˢ˧˧ˮ˷ ˪˩˟ ˸ˣˡ˧ˡˬ ˫˧˰˴˟ˬ ˣˮˮ˧˞ ˰ˣˡˬ 

-  ˱ˣ˯˧˞˪ ˸˧˸ˣ˩˞˪ˬ ˢˮ˧˟˟ ˷ˣˬ˧˷ ˧ˡ˧ ˪˰ ˧˪ˣ˞ ?ˢ˧˧ˮ˷ ˪˩˟ ˡˣˡˬ˪ ˸˞ˤ ˪˩˟ ˪˩ˣˮ ˫˩˸˰ˡ˪ ˨˧˞

   ?˫˧ˮˣ˸ˮˢ 

- ˸ˣ˞˴ˣ˸ˢ ˸˞ ˠ˧˴ˢ˪ ˶˥˟ˮ ˱˶ˠ ˠˣ˯ ˢˤ˧˞˟? 

- ˧˞ ˶˧˴˟ ˢ˧ˢ˧ ˢˮ˸˷ˬ ˢˤX ? ˢˤ˧˞ˣ ˶˧˴˟Y? 

- ˧ˢ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˶˲˯ˢ ˸˧˟˟ ˫ˣ˵ˬ ˢˤ˧˞˟ s˞ ˢˢˣ˟ˠ ˶˸ˣ˧˟˫ˣ˧˟ ˫˧ˣ˯ˬ? ˢ˰˷˟ ˸ˬ˧ˣ˯ˬ? 

-  ˢˤ˧˞˟˧ˢ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˶˲˯ˢ ˸˧˟˟ ˫ˣ˵ˬ s˞ˢ˩ˣˬˮ ˶˸ˣ˧˟ ˫ˣ˧˟ ˫˧ˣ˯ˬ? ˢ˰˷˟ ˸ˬ˧ˣ˯ˬ? 

- ˢˬ ˧ˢ˟˧˯ˢ  ˨˩˪ˢˢˣ˟ˠ ˢ˶ˣ˦˶˲ˬ˦ˢ ˷ˬ˷˟˷) ?ˢ˶˧˷˧ ˢˮ˧˶˵( 

- ˢˬ ˧˧˯ˢ ˢ˟ ˨˩˪ˣ˸˪˧˥˸˟ ˶˷˞ˬ ˶ˣ˰˧˷ˢ ˱ˣ˯˟ ˶˸ˣ˧ ˢˢˣ˟ˠ ˢ˸˧˩˟ ˢ˶ˣ˦˶˲ˬ˦ˢ˷) ?˸˧˞˸ ˢˬ˧˷ˮ( 

- ˡ˴˧˩ ˶˷˲˞ ˢˬ ˸˰ˡ˪ ˭ ?ˢ˪˧˪ˢˣ ˟˶˰ˢ ˨˪ˢˬ˟ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸ˣ˰˴ˬ˞˟ ?˫ˣ˷˧˶ ˫˰ ˡˬ 
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 ˶ˣˡ˩ ˧ˮ˲ ˪˷ ˸˰˴ˣˬˬ ˸˧˪˟ˣ˪ˠ ˢ˶ˣ˦˶˲ˬ˦ ˫˧˟˷˥ˬ ˡ˴˧˩ ?˧ˬ˪ˣ˰ ˢˡ˧ˬ ˢˮ˵˟ ˢ˶ˣ˦˶˲ˬ˦ ˫˧ˡˡˣˬ ˡ˴˧˩

˪ ˸ˣ˦˧˷ ˢˬ˩ ˷˧ ?˳˶˞ˢ ˸˶ˤ˰˟ ˞˧ˢ ˸˥˞ ˢ˦˧˷ :ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˸ˣ˶˧˷˧ ˸ˣˡ˧ˡˬ ˸ˣ˰˴ˬ˞˟  ˧ˡˬ

 ˢ˶ˣ˦˶˲ˬ˦ ˪˰ ˸ˣ˯ˣ˶˲ ˸ˣˡ˧ˡˬ ˶˸ˣ˧ ˢˮ˧˧ˢ˸˷ ˪˩˩ .˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰ ˸ˣ˶ˣˤ˲ˢ ˸ˣ˧ˠˣ˪ˣ˶ˣ˞˦ˬ ˸ˣˮ˥˸˟

 ˢˡ˧ˡˬˢ ˸ˣ˶˧ˡ˸ˣ ˥˦˷ˢ ˧ˮ˲ ˢ˧ˢ˸ˡ˧ˡˬ ˨˩ ,˶˸ˣ˧ ˢˢˣ˟ˠ ˸ .˶˸ˣ˧ ˸˵˧ˣˡˬ ˢ˧ˢ˸ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢ

˯ˣˮ ˢ˶˧˷˧ ˢˡ˧ˡˬ ˸˦˧˷ ˸˶ˤ˰˟ ˞˧ˢ ˸˲ ˫˧ˮ˧˧ˣˣ˪ˢ ˫˧ˡ˧ˣ˴ˬ˸˸ ˢˮ˧˶˵ ˸˦˧˪˵˪ ˫˧ˮ˷˧˧˥˟-ˢˬˣˡ˞ ˧ˡ˩ 

.˳˶˞ˢ ˶ˣˡ˩ˬ ˸˦˪˲ˮˢ ˢˮ˧˶˵ˢ ˸˦˧˪˵ ˸˶ˤ˰˟ ˪˪˥ˢˬ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˡˣˡˬ˪ ˬˠˣˡ s ˪˷ ˟˪ˣ˷ˬ ˡˬ˪

 ,ˢˮ˧˶˵ ˡˬ) ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˶˲˯ˬ˥ˣ˶ ˭ˣˣ˧˩ ˡˬ , ˸ˠ˴ˣˬ (˫˧˰˵˷ˬ ˡˬ ,˥ˣ˶ ˸ˣ˶˧ˢˬ ˡˬ ,ˢ˶ˣ˦˶˲ˬ˦ ˡˬ

˟˶ˣ˧˞ 13. 

 

˶ˣ˧˞ 13: ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˡˬ 

  )image credit: Blundells.org( 

 

 

 ˭ˣ˦˶˯How NASA Scientists Measure Global Temperatures  )0:40( ˧ˮ˲ ˸ˣ˶ˣ˦˶˲ˬ˦ .

˟ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˥˦˷ˢ-2016 ˟ ˫˧ˬˣ˷˧˶ˢ ˣ˪˥ˢ ˤ˞ˬ ˶˸ˣ˧˟ ˸ˣˬ˥ˢ ˣ˧ˢ-1880 ˧˲ ˪˰ ,

 ˪˷ ˫˧˥ˣ˸˧ˮ˞"˯˞ˮ  ˏˬ ˢˣ˧˵ˣ˞˪ ˧ˬˣ˞˪ˢ ˪ˢˮ˧˯ˣˮ˫˧ ) ˢ˶˲˯ˣˬ˦˞ˣNOAA ˧ˮ˰ˡˬ .(˞"˯˞ˮ  ˫˧ˮˣ˸ˮ ˫˧˥˸ˮˬ

-ˬ6300  ˢ˵˧˦˵˶˞˦ˮ˞˟ ˶˵˥ˬ ˸ˣˮ˥˸ˣ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ ,˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸ï ˩ˢ x˪˧ˡ˩ 

.ˢˮ˸˷ˬ ˥˦˷ˢ ˧ˮ˲ ˪˰ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˡ˴˧˩ ˰ˣ˟˵˪ 

,˸ˣˬˣˡ˵ ˸ˣ˲ˣ˵˸˟ ˣ˶˷˷ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˫˧˩˧˶˰ˬ ˡ˴˧˩  ?˫˧ˮ˧˧ˣˣ˪ˢˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˡˬ ˸˞˴ˬˢ ˧ˮ˲˪

 ˸ˣ˶ˣ˦˶˲ˬ˦ ˫˧˩˧˶˰ˬ ˫˧˶˵ˣ˥ˢ ˸ˣ˰˴ˬ˞˟ ˸ˣ˵˧˸˰˸ˡ˧ˡˬ˪ ˸ˣ˲˧˵˰ ˸ˣ˦˧˷  ˸ˣ˰˴ˬ˞˟ ˢ˶ˣ˦˶˲ˬ˦

˫˧˧˰˟˦ ˫˧ˮˣ˧˩˶˞  ˫˧ˠˣˬ˪˞ˢ .ˡˣ˰ˣ ˧ˮˣ˥˶˵ ˥˶˵ ˸ˣ˟˧˪ ,˫˧˴˰ ˸ˣ˰˟˦ ,˫˧ˠˣˬ˪˞ ˧ˡ˪˷ ˭ˣˠ˩ ,(˫˧˪˵˞ ˧ˮˬ˯)

˷ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˪˰ ˶˲˯˪ ˫˧˪ˣ˩˧ ˢ˷˟˧˟ ˫˧˴˰ˢˣ ˫˧˟˶˷ ,ˢˬˠˣˡ˪ .˫˧ˮ˷ ˸ˣ˞ˬ ˧ˮ˲˪ ˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰ ˣ

 ˫˧ˠˣˬ˪˞ ˧ˡ˪˷ ˪˷ ˫˟˩˶ˢ ˸ˡ˧ˡˬˣ ˫˧ˠˣˬ˪˞ ˡ˪˷ ˸ˣ˟˩˷ ˸ˬ˧ˠˡ ˧ˡ˧ ˪˰ .˫˧ˮ˷ ˸ˣ˞ˬ ˨˷ˬ˟ ˢˮ˸˷ˬ ˣˮ˧˞

 ˟˪˷2 ˢ˶ˣˬ ˪˷ ˢ˵ˬ˰ˢ 

 

https://scholarsandrogues.com/2017/06/20/climate-science-for-everyone-how-do-scientists-measure-the-temperature-of-the-earth/
https://www.youtube.com/watch?v=3Uv26dIgaKs&ab_channel=NASAGoddard
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,(˧˶˵˧˰ˢ ˡˣ˯˧ˢ) ˭ˡ˧˯˪ (ˡˣ˞ˬ ˢˮ˦˵ ˸ˣˬ˩˟ ˸ˣˡˣ˯˧) ˦˶ˣ˵ ˸ˣˡˣ˯˧ ˧˯˥˧ ˫˧ˮ˰ˡˬ  ˢ˧ˠˣ˪ˣˮˣ˶˩ ˵˧˯ˢ˪ ˫˧˪ˣ˩˧

˱˯ˣˮ .˫˧ˠˣˬ˪˞ˢ ˣ˧˥ ˫ˢ˟˷ ˸ˣˬˣ˵ˬ˟ ˯ˣˮ˧˧˵ˣ˞ˢ ˸˶ˣ˦˶˲ˬ˦ ˪˷ ˨˩ ˪˰ ˧˞˧˷ ˸˞ ˫˧ˣˣ˷ˬ ˫˧˪˵˞ ˧ˮ˰ˡˬ ,

˰ˢ ˸˥˧ˬ˴ ˸ˣ˰˟˦ˢ ˟˥ˣ˶˟ ˫˧˷ˬ˸˷ˬ ˫ˢ .˫˧˧ˬˣ˵ˬ ˶˧ˣˣ˞ ˠˤˬ ˧˞˧˷˪ ˫˧˴˧ˡ˩  ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˨˧˶˰ˢ˪

ˣ ˫˧˧˥ ˫˧˶ˣ˴˧ ˫ˢ ˫˧˴˰ˢ ˫ˠ ˣˬ˩ ˫˧ˠˣˬ˪˞ˢ˷ ˶ˣ˩ˤ˪ ˟ˣ˷˥ .˳˰ˢ ˧˧˥ ˨˶ˣ˞˪˧˲˯ˣˮ ˫˧ˬ˶ˣˠ˷ ˭˩˸˧˫˧  ˣ˰˧˲˷ˢ

 ˡ˥˧ ˸ˣ˟˪ˣ˷ˬ ˭ˢ˷˩ ˨˞ ,˸ˣˮˣ˶˯˥ˣ ˸ˣˮˣ˶˸˧ ˸ˣ˪˰˟ˣ ˸ˣ˲˧˵˰ ˸ˣ˦˧˷ ˢ˪˞ .˸ˣ˰˟˦ˢ ˧˟ˣ˰ ˣ˞ ˟˩˶ˢ ˪˰ ˭ˢ

.˫˧ˮ˷ ˸ˣ˞ˬ ˧ˮ˲˪ ˫˧˪˵˞ˢ ˧ˮˣ˸ˮ ˧˟ˠ˪ ˢ˟ˣ˦ ˢ˩˶˰ˢ ˸˸˪ ˸ˣ˪ˣ˩˧ 

 
 ˸˧˧˴˪ˣˬ˧˯ ˸˶ˤ˰˟ ˫˧˪˵˞ˢ ˥ˣˮ˰˲˫˧˴˰ ˸ˣ˰˟˦10  

 ˧˯ˣ˲ˡ ˥ˣˮ˰˲ ˧ˡ˧ ˪˰ ˶˟˰˟ ˫˧˪˵˞ ˪˰ ˡˣˬ˪˪ ˫˧ˮ˰ˡˬ˪ ˸ˣ˶ˤˣ˰ ˫˧˴˰ ˸ˣ˰˟˦ˢ .˸ˣ˰˟˦

˟˧˦˵˞˶˦ˮ˧˞ ˢ˧˴˪ˣˬ˧˯ ˣˤ ˸˧˸ˡˬ˪ˬ ˶˟˰˟ ˫˧˪˵˞ ˧˞ˮ˸ ˪˰ ˣˮ˪ ˫˧˶˲˯ˬ ˫˧˴˰ ˸ˣ˰˟˦ ˧˯ˣ˲ˡ ˡ˴˧˩. 

   

˧˷˞˶ ˨˯ˬ .˞ ) ˸ˣ˥˪ ˸˧˧˴˪ˣˬ˧˯ .˟level 1( ) ˢ˶ˣ˦˶˲ˬ˦ ˸˧˧˴˪ˣˬ˧˯ .ˠlevel 2( 

˶ˣ˧˞ 14: ˰˟˦ ˪˷ ˸˧˪˞ˣ˦˶˧ˣ ˢˡ˟˰ˬˣ˫˧˴˰ ˸ 

 

- ˢ˴˧˥˪  ˪˰level 1  .(˟) ˸ˣ˥˪ ˸˧˧˴˪ˣˬ˧˯ ˨˯ˬ˪ ˪˧˟ˣ˸ (˞) ˧˷˞˶ ˨˯ˬ˟ 

-  ˪˷ ˨˯ˬ˟ ˪˰ ˳˰ˢ ˸ˣ˰˟˦˟ ˧ˮˣ˷ ˸ˣ˞˶˪ˣ ˸ˣ˥˪ ˪˷ ˸ˣˮˣ˷ ˸ˣˬ˶ ˰ˣ˟˵˪ ˶˷˲˞ (˟) ˸ˣ˥˪ ˸˧˧˴˪ˣˬ˧˯

 ˪˰ ˢ˴˧˥˪ ˧ˡ˧grow new ring. 

- ˸˧˸˥˸˟  .(ˣˮ˪˷ ˢ˰˧˟˵ˢ ˨ˬ˯ ˪˰) ˳˰ˢ ˸˪˧ˡˠ ˪˷ ˫˧ˮ˷ˢ ˨˶ˣ˞˪ ˸ˣ˥˪ˢ ˸ˣˬ˶ ˸˞ ˶˞˸ˬˢ ˱˶ˠ ˷˧

ˮˣ˷ ˸ˣˬˣ˵ˬ˟ ˶˟˰˟ ˣ˧ˢ˷ ˸ˣ˥˪ˢ ˸ˣˬ˶ ˸˞ ˢ˩˧˶˰ˬ ˫˧˴˰ ˸ˣ˰˟˦ ˪˷ ˢˤ˧˪ˮ˞ ,˸ˣ˞˧˴ˬ˟ .˳˶˞ˢ ˶ˣˡ˩ ˪˰ ˫˧ 

-  ˭˲ˣ˞˟ˢˬˣˡ ˪˰ ˢ˴˧˥˪ ,level 2  .(ˠ) ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˴˪ˣˬ˧˯ ˨˯ˬ˪ ˪˧˟ˣ˸ (˞) ˧˷˞˶ ˨˯ˬ˟ 

-  ˸ˣ˰˟˦˟ ˧ˮˣ˷ ˸ˣ˞˶˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˸ˣˮˣ˷ ˸ˣˬ˶ ˰ˣ˟˵˪ ˶˷˲˞ (ˠ) ˢ˶ˣ˦˶˲ˬ˦ ˸˧˧˴˪ˣˬ˧˯ ˨˯ˬ˟

 ˪˰ ˢ˴˧˥˪ ˧ˡ˧ ˪˰ ˳˰ˢgrow new ring. 

- ˸˧˸˥˸˟ ˮ˷ˢ ˨˶ˣ˞˪ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˶˞˸ˬˢ ˱˶ˠ ˷˧ .(ˣˮ˪˷ ˢ˰˧˟˵ˢ ˨ˬ˯ ˪˰) ˳˰ˢ ˸˪˧ˡˠ ˪˷ ˫˧

 ˶ˣˡ˩ ˪˰ ˫˧ˮˣ˷ ˸ˣˬˣ˵ˬ˟ ˶˟˰˟ ˣ˧ˢ˷ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˢ˩˧˶˰ˬ ˫˧˴˰ ˸ˣ˰˟˦ ˪˷ ˢˤ˧˪ˮ˞ ,˸ˣ˞˧˴ˬ˟

 .˳˶˞ˢ 

- ˢ˴˧˥˪  .(˞) ˧˷˞˶ˢ ˨˯ˬ˪ ˪˧˟ˣ˸ ˢ˧˴˪ˣˬ˧˯ˢ ˸˧˸˥˸˟ ˸˧˟ˢ ˪˰ 

- ˢ˧˴˪ˣˬ˧˯˟ .˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˟ˣ˪˧˷ ˪˷ ˫˧˲˯ˣˮ ˫˧˟˴ˬ ˫ˮ˷˧ 

                                                
10UCAR ,˞ˢ ˡ˧ˠ˞˸ˢˢ˶˲˯ˣˬ˦˞ ˶˵˥˪ ˧˞˦˧˯˶˟˧ˮˣ ,˧˰ˡˬ ˨ˣˮ˧˥˪ ˤ˩˶ˬˢ. 

https://scied.ucar.edu/interactive/tree-ring
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 ˢˤ ˳˰ ˸˰˟˦ ˫ˠˡ˪ˬ ˢˬ˩˸ˣ˪˟ˠ: 

- ˢˤ ˫ˠˡ˟˷ ˢ˪˞ ˣˬ˩ ,˫˧˧˶˦ˬ˧˯ ˣ˞ ˭˧˦ˣ˪˥˪ ˫˧˪ˣˠ˰ ˫ˮ˧˞ ˫˧˧˸˧ˬ˞ ˫˧˴˰ ˪˷ ˸ˣ˰˟˦ ˧˩˸˥. 

- ˪ ˢ˥˧ˬ˴ ˟˴˵ ˫˧˴˰ ˪˷ ˫˧ˮˣ˷ ˫˧ˠˣ˯ ˢ˟ˣˠ˸˟ ˢˮˣ˷ ˫˧ˠ˷ˠ˷ˬ ˫˵˪˥ .˫˧˰˵˷ˬ˪ˣ ˢ˶ˣ˦˶˲ˬ˦˪

 ˶˷˞˩ ˸ˣ˶˧ˢˬ˟ ˫˧˪ˡˠ ˫˧˶˥˞˷ ˡˣ˰˟ ,˫˧ˬ˥ ˫˧˞ˮ˸˟˶˧ˣˣ˞ˢ ˠˤˬ ˡ˥ˣ˧ˬ˟ ˟ˣ˦˶. 

- ˢ˶ˣ˦˶˲ˬ˦ ˡ˟˪ˬ) ˫˧˶˥˞ ˫˧ˮ˸˷ˬ ˫˧˴˰ ˪˷ ˢ˥˧ˬ˴ˢ ˟˴˵ ˪˰ ˫˧˰˧˲˷ˬ (˫˧˰˵˷ˬˣ. 

 
 

˯ˬ ˸ˣ˪˧˰˲' 4: "˧ˣˮ˧˷ ˪˷ ˸ˣˮˣˬ˸" ) ˶˸˞ ˸ˣ˰˴ˬ˞˟ ˢˡ˧ˬ˪NASA( 

˰ ˣˬ˪ˣ˴˷ ˧˲˩ ˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰ ˫˧ˮˣ˷ ˫˧˶ˣˤ˞˟ ˫˧˧ˣˮ˧˷ˬ ˸ˣˬ˷˶˸ˢ ˞˧ˢ ˸ˣ˪˧˰˲ˢ ˸˶˦ˬ ˪

ˡ˧ ˪˷ ˫˧ˮ˧˧ˣˣ˪ ˧˯˞ˮ"˞  :˫˧ˮ˷ ˨˶ˣ˞˪NASA ïIMAGES OF CHANGE  . ˣ˪˞ ˫˧˧ˣˮ˧˷ ˫ˢ˫˧˟˶ ˫ˢ˟ˣ ,

˪˷ˬ˪  ː˶ ˷ ,˸ˣ˶ˣ˴˟ ,˸ˣ˲˴ˢ ,˥˶˵ ˧˥˦˷ ˸ˮ˦˵ˢ˟ .ˡˣ˰ˣ ˸ˣ˲˶ˣ˧˞ 15 ˠ˴ˣˬ˫˧  ː˶ ˷ ˧ˡ˵ˣˬ ˸ˮ˷˟ ˭ˣˮ˟˪˟ ˸ˣ˲

2019.  ˸ˣ˪ˣ˰˲ˢ ˸˞ ˰˴˟˪ˣ ˶˸˞˪ ˯ˮ˩˧ˢ˪ ˷˧ ˧˶˥˞ˣ ˧ˮ˲˪ ˸ˣˮˣˬ˸ ˸ˣ˞˶˪ ˧ˡ˩:˸ˣ˞˟ˢ  

1. ˤˤˢ˪˷ ˢˮ˧ˬ˧ ˢ ˢ˰˲ˣ˸ˢ ˸ˣ˷˥˶˸ˢ ˧ˮ˲˪ ˢˮˣˬ˸ˢ ˸˞ ˢˠ˧˴ˬ ˢˮˣˬ˸ˢ ˤ˩˶ˬ˟ ˭ˬ˯ˢ,  ˢ˪˞ˬ˷ ˢˤˤˢˣ

˫˧˧ˣˮ˧˷ˢ ˸ˣ˷˥˶˸ˢ ˶˥˞˪ ˫ˣ˵ˬ ˣ˸ˣ˞ ˪˷ ˢˮˣˬ˸ˢ ˸˞ ˸˲˷ˣ˥ )CURTAIN.(  ˫˧˪ˣ˩˧ ˣ˪˞ ˫˧˧ˣˮ˧˷

˩ ˥ˣˣ˦ ˧˶˴˵ ˫ˠˣ ˫˧ˮ˷ ˨˶ˣ˞˪ ˸ˣ˧ˢ˪ˣˬ  ˧ˡ˵ˣˬˢ ː˶ ˷ ˶˟ˣ˦˵ˣ˞˟ ˭ˣˮ˟˪˟ ˸ˣ˲2019 ˭˞˩ ˫˧ˠ˴ˣˬˢ.  

 

 

˶ˣ˧˞ 15: ˰ ˣˬ˪ˣ˴˷ ˧˲˩ ˫˧˧ˣˮ˧˷ ˪˷ ˸ˣˮˣˬ˸ ˪ ˧ˮ˧˧ˣˣ˪ ˧ˡ˧NASA 

2. ˶˷˲˞ ˫ˣ˵ˬˢ ˸ˮˣˬ˸ ˪˷ ˸ˣ˲˯ˣˮ ˸ˣˠˣ˴˸ ˧˸˷˟ ˫˧˧ˣˮ˧˷ˢˬ ˫˷˶˸ˢ˪: ) ˧˶˥˞ˣ ˧ˮ˲˪TOGGLE ˫ˠˣ (

) ˪˧˟˵ˬ˟2-UP.( 

3. ˶˷˲˞ ˢˬˠˣˡ˪ .ˢ˪˰ˬ ˧˲˪˩ ˳˥ˢ ˪˰ ˢ˴˧˥˪˟ ˰ˣ˶˧˞ˢ ˪˰ ˢ˟˥˶ˢ˟ ˞ˣ˶˵˪ :˟ ˢˬ˪ˣ˴˷ ˢˮˣˬ˸-8 

 ˶˟ˣ˦˵ˣ˞˟2019 ˬ ː˶ ˷ˢ ˧ˮ˲˪ ˭ˣˮ˟˪ˬ ˵˪˥ ˢˠ˧˴ ˪˷ ˢˮˣˬ˸ˢ .˸ˣ˲18 ˷˞ ˧ˡ˵ˣˬ ˢ˞˶ˬ ˶˟ˣ˦˵ˣ˞˟, 

ˢ˲ ː˶ ˷ˢ ˸ˣ˞˴ˣ˸ˣ  .ˢˮˣˬ˸ˢ ˸˧˸˥˸˟ ˫˧ˬˣ˥ ˫˧ˬ˸˩˩ ˸ˣ˞˶ˮ 

4 5 6 

1 

2 
3 

˧ˮ˲˪ ˧˶˥˞

˧ˮ˲ 

https://climate.nasa.gov/images-of-change?id=711#711-fires-in-lebanon
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4.  ˢ˧ˢ˧ˣ ˫˪ˣ˰ ˸˲ˬ ˥˸˲˸ ˫ˣ˵˧ˬ ˭ˬ˧˯ ˪˰ ˢ˴˧˥˪ ˶˷˲˞ .˧ˣˮ˧˷ˢˬ ˫˷˶˸ˢ˪ˣ ˶˥˞ ˫ˣ˵ˬ ˶ˣ˥˟˪ 

5.  ˢ˧ˢ˧ˣ ˧ˣˮ˧˷ˢ ˸ˣˮˣˬ˸ ˪˩ ˸˞ ˥˸˲˸ ˭ˣ˪˥ˢ ˪˰ ˢ˴˧˥˪ ˶˷˲˞˰˲ˣ˸ ˶ˣ˥˟˪˸ˣˮˣ˷ ˸ˣ,  ˱˵˧ˢ ˭ˣˠ˩

˥˶˵ ˫˧˯ˣ˩ˬ ˫˧˥˦˷ ,˷˧ˡˣ˰ˣ ˸ˣˮˣ˲˦ . 

6. ) ˧˷˞˶ ˦˧˶˲˸ ˪˰ ˢ˴˧˥˪Global Climate Change ˸ˣ˞˶˪ ˪˩ˣˮ ˣ˟ˣ ˶˸˞ˢ ˪˷ ˧˷˞˶ˢ ˱ˡ˪ ˪˧˟ˣ˸ (

ˡˣˬ˰ˢ ˸˧˸˥˸˟ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˫˧˧ˮˣ˧˥ ˫˧ˮˬ˯, ˭ˣˠ˩  ˢˬˬ˥ˢ ˤˠ ˤˣ˩˧˶2COˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ , ,

 ˧ˤˣ˥˞˟ ˢˡ˧˶˧ˢ ˥˦˷ˢ˶˞ˢ ˫˧˟ ˥˶˵ ˢ˯ˣ˩ˬ.ˡˣ˰ˣ ˧˦˵ 

 

  

 

˯ˬ ˸ˣ˪˧˰˲' 5 :"ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˲ˬ" 

 ˦ˮ˶˦ˮ˧˞ˢ ˶˸˞˟NASA ï Climate Time Machine ˰˟˶˞ ˪˷ ˫˧ˮˣ˸ˮ ˫˧ˠ˴ˣˬ s ˧ˮ˧˧˲˞ˬ

˫˧˪˵˞ .˶˸ˣ˧˟ ˸˧ˮˬ˧ˢ ˸˴˟˷ˬ˟ ˶ˣ˥˟˪ ˷˧: Global Temperature˲ˬ . ˢˠ˧˴ˬ ˣˤ ˢ ˸˞ ˧˧ˣˮ˧˷ˢ ˢ˶ˣ˦˶˲ˬ˦

 ˤ˞ˬ ˥˦˷ˢ ˧ˮ˲ ˪˰ ˸˧˪˟ˣ˪ˠˢ1884 ˫˧˶ˣˤ˞ ˭˧˧˴ˬ ˢˢ˩ ˫ˣˡ˞ .˰˴ˣˬˬˢˬ ˫˧˶˧˶˵ ˫˧˶ˣˤ˞ ˭˧˧˴ˬ ˢˢ˩ ˪ˣ˥˩ .

 .˰˴ˣˬˬˢˬ ˫˧ˬ˥˶˷˲˞  ˧˧ˣˮ˧˷ ˧ˮˣ˸ˮˬ ˫˷˶˸ˢ˪ˣ ˢ˲ˬˢ ˸˧˸˥˸˟ ˫˧ˮ˷ˢ ˪ˠ˶˯˟ ˭ˬ˯ˢ ˸˞ ˶ˣ˶ˠ˪

 ˸ˮ˷ˬ ˢ˶ˣ˦˶˲ˬ˦ˢ1884  ˡ˰ˣ2021ˡ˧˥˧˟ ˫ˢ ˫˧ˮˣ˸ˮˢ˷ ˟˪ ˣˬ˧˷ . ˪˷ ˥ˣˣ˦˟ ˦˧˧ˢˮ˶˲ ˸ˣ4-  ˡ˰ˣ4. 

 

˞˧ˢ ˸˲˯ˣˮ ˸ˣ˶˷˲˞  ˪˷ ˥ˣˣ˦˟ ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷˟ ˸ˣ˲˴˪-2  ˡ˰ˣ2 ˪˴ ˸ˣ˪˰ˬˤ˯ˣ˧,  ˭ˣ˦˶˯˟

:˞˟ˢ Global Warming from 1880 to 2021. 

˦˶˯˟ ˫˧ˮ˷˟ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˸˰˴ˣˬˬˢ ˸˧˪˟ˣ˪ˠˢ ˥˦˷ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦ ˸ˠ˴ˣˬ ˶˸˞˟ˣ ˭ˣ1880ï

2021 ˪˷ ˥ˣ˸˧ˮ ˧˲ ˪˰ ,NASA ,˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˥ˣˣ˦ˢ ˸˩ˣ˶˞ ˸ˣˬˬ˥˸ˢˢ ˸ˬˠˬ˪ ˨˷ˬˢ˟ .

 ˸ˮ˷˟ ˸ˣ˧ˬ˪ˣ˰ˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ2021  ˣ˧ˢ0.85 ˢ˲ˣ˵˸˪ ˢ˞ˣˣ˷ˢ˟ ˰˴ˣˬˬˢ ˪˰ˬ ˯ˣ˧ˤ˪˴ ˸ˣ˪˰ˬ 1951ï

1980. ˬ˷ ˧˩ ˫˧˞˶ˬ ˫˧˞˴ˬˬˢ ˧ˮ˶ˡˣˬˢ ˡˣ˰˧˸ˢ ˪˥ˢ ˤ˞ˬ ˶˸ˣ˧˟ ˸ˣˬ˥ˢ ˭ˢ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˢˮˣ

 ˸ˮ˷˟1880 . 

 

˧˪˞˶˷˧ ˶˵˥ˬ˟  ˧˪˞˶˷˧ˢ ˧ˠˣ˪ˣ˶ˣ˞˦ˬˢ ˸ˣ˶˧˷ˢ ˪˷ ˸ˣ˧˰˵˶˵ ˢˡ˧ˡˬ ˸ˣˮ˥˸ˬ ˫˧ˮˣ˸ˮ˟ ˷ˣˬ˧˷ ˢ˷˰ˮ

˵˧˶ˬ˞ ˸˧˲˴˸ ˭˧˧ˣˣ˪ ˪˷ ˰ˡ˧ˬˬˣ˞˧˸˞ˤˣ ,  ˪˷ ˫˧˧˶ˢ˴ˢ ˸ˣ˰˷˟ ˰˴ˣˬˬˢ ˫ˣ˥ˢ ˯ˬˣ˰ ˸˞ ˸ˣ˲ˬ˪ ˧ˡ˩

˧˪ˣ˧ ˧˷ˡˣ˥-˟ ˦˯ˣˠˣ˞ˢ ˸ˣˮ˷ˬ ˪˞˶˷˧˫˧˶˷˰ˢ ˢ˞ˬˢ ˪˷ ˫˧˰˟˷ ˫ˣ˧ˢ ˡ˰ˣ . ˫ˣ˥ ˯ˬˣ˰ ˢ˞˶ˢ ˶˵˥ˬˢ

˳˶˞ˢ ˧˵˪˥ ˪˩˟ ˶˧ˬ˥ˬˣ ˨˪ˣˢ11. 

 

                                                
11 ˪˞˶˷˧˟ ˶˸ˣ˧ ˫˥ ,˶˸ˣ˧ ˭˩ˣ˯ˬ ˫ˠˣ ˶˸ˣ˧ ˥˪ ,˶˷ ˭˸ˮˣˢ˧ ,˸˧ˣˣˤ ,221.05.2 ,YNET. 

https://climate.nasa.gov/interactives/climate-time-machine
https://www.youtube.com/watch?v=haBG2IIbwbA
https://www.youtube.com/watch?v=haBG2IIbwbA
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˶ˣ˧˞ 16: ˧˪ˣ˧˟ ˰˴ˣˬˬˢ ˫ˣ˥ˢ ˯ˬˣ˰˟ ˧ˣˮ˧˷ˢ-˦˯ˣˠˣ˞ ˪˞˶˷˧˟ 

 
 

˯ˬ ˸ˣ˪˧˰˲' 6 :"ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷" 

 ˸ˣ˧ˣ˪˧˰˲˟4 x-5 ˧ˣˣ˪ ˧ˬˣ˪˴˸ˬ ˧˸ˣ˩˧˞ ˭˲ˣ˞˟ ˣˮˬ˷˶˸ˢ˧˧˧ˣˮ˧˷ ˫˧ˠ˧˴ˬˢ ˸ˣ˲ˬˣ ˭  ˢ˶ˣ˦˶˲ˬ˦

˸ˣ˲˯ˣˮ ˸ˣ˧ˬ˧˪˵˞ ˸ˣ˰˲ˣ˸ˣ . ˣˤ ˸ˣ˪˧˰˲˟ ˡˬˣ˪ˢ˷ ˞˧ˢ ˢ˶˦ˬˢ˭˧˟˧ˣ ˞˶˵˧  ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ ˱˶ˠ ˸˞

ˣˡ ˪˷ ˫˧ˮ˩ˡˣ˰ˬˢ ˫˧ˮˣ˸ˮˢ ˧˲ ˪˰ ˸˰˴ˣˬˬˢ"˥ s-6 ˪˷ IPCC  ˸ˮ˷˪2021 . ˫˧ˡˡˬˮ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷

 ˸˶ˤ˥ˣ˷ˬˢ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦˪ ˸˧˯˥˧ (˶ˣ˷˰ ˪˷ ˰˴ˣˬˬ)ˢˡˡˬˮ˷ ,ˢˮ˷ ˫˧˧˲˪˞ ˪˷  ˨˪ˢˬ˟

 ˫˧ˮ˷ˢ1850ï1900 )˶ˣ˧˞ 17.( 

   

˶ˣ˧˞ 71: ) ˸˧˪˟ˣ˪ˠˢ ˥˦˷ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦˟ ˫˧˧ˣˮ˧˷ˣˡ ˧˲ ˪˰" ˥-s6  ˪˷IPCC( 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
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 ˸ˣ˰˴ˬ˞˟ ˫˧˶ˤ˥ˣ˷ˬ ˸˧˪˟ˣ˪ˠˢ ˥˦˷ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦˟ ˫˧˧ˣˮ˧˷˰ ˢ˩˶˰ˢˢ˲˧˵  ˸ˣ˰˴ˬ˞˟ ˫˧ˮˣ˧˩˶˞

˫˧˧˰˟˦  ˫˧ˮ˷ ,˶ˣ˲˞ ˣ˵) (˧ˮˣ˥˶˵ ˥˶˵ ˸ˣ˟˧˪ ,˫˧˴˰ ˸ˣ˰˟˦ ,˫˧ˠˣˬ˪˞ ˧ˡ˪˷ :˫˧˪˵˞ ˧ˮˬ˯)1ï2000 (

 ˨ˣ˸ˬˣ˸ˣ˶˧˷˧ ˸ˣ˧˲˴˸  ,˶ˣ˥˷ ˣ˵)1850ï2020 ˭˧˟ ˸ˣ˰˴ˣˬˬ ˸ˣ˶ˣ˦˶˲ˬ˦˪ ˯˥˧˟ ˫ˢ ˣ˪˞ ˫˧˧ˣˮ˧˷ .(

 ˫˧ˮ˷ˢ1850ï1900˪ ˡˣ˞ˬ ˫˧˶˧˟˯ˢ ˫˧˥ˣˣ˦ˢ ˸˞ ˢˠ˧˴ˬ ˢ˶ˣ˲˞ˢ ˢ˪˪˴ˢˢ ..ˢ˶ˣ˦˶˲ˬ˦ ˧˶ˣˤ˥˷ 

 
 ˧˲ ˪˰ ˸ˣ˧˞˶ˣ ˫˧ˮˣ˸ˮ˪ ˸˧˰ˡˬ ˸ˣˮ˷˶˲ ˸˧˧ˮ˵ˢ ˸ˣˡˡˣ˰ˬˢ ˸ˣ˪˞˷˶ˣ˧˞ 71 

1.  ˭ˢ ˱˶ˠ˟ ˸ˣ˰˧˲ˣˬˢ ˸ˣ˞˴ˣ˸ˢ ˫˞ˢ˸ˣ˟˵˰˟  ˣ˞ ˶˵ˣ˟ˬ ˧ˣ˯˧ˮ˸ˣ˟˵˰˟ ?˧˸˧˲˴˸ ˶˵˥ˬ 

:ˢ˟ˣ˷˸  ˨˞ .˰˲˷ˣˬ ˫˶ˣˠˣ ˰˧˲˷ˬ ˫˶ˣˠ ˷˧ ,˫˧˶˵ˣ˟ˬ ˫˧˧ˣ˯˧ˮ˪ ˢˬˣˡ˟ ,˸ˣ˧˲˴˸˟ .˧˸˧˲˴˸ ˶˵˥ˬ

 ˢˮˣ˷˟ ,˧˸˧˲˴˸ ˶˵˥ˬ˟ .˭ˣˣ˩ˬ ˭˲ˣ˞˟ ˸ˣˮ˷˪ ˫˧˪ˣ˩˧ ˫˧˶˵ˣ˥ˢ˷ ˫˶ˣˠ ˭˧˞ ,˫˧˶˵ˣ˟ˬ ˫˧˧ˣ˯˧ˮˬ ˪˰ ˱˞

˭˩ ˧˲ ˢ˧ˠˣ˪ˣˮ˧ˬ˶˦ˢ , ˢˮ˧˞ˣ ˢˮ˸˷ˬ˶˷˲˞ ˧˸˪˟ ˢˮ˸˷ˬ ˫˧˥ˮˣˬ˟ ˷ˬ˸˷ˢ˪- .˧ˣ˪˸ ˢˮ˸˷ˬˣ ˧ˣ˪˸

 ˢˮ˸˷ˬ ˞˶˵ˮ ˰˧˲˷ˬˢ ˫˶ˣˠˢ˧˸˪˟-˧ˣ˪˸  ˢˮ˸˷ˬ ˞˶˵ˮ ˰˲˷ˣˬˢ ˫˶ˣˠˢ ˣ˪˧˞ˣ.˧ˣ˪˸ 

2. ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ ˫˧˰˧˲ˣˬ ˫˧ˮ˷ ˣ˪˧˞ ˶ˣ˟˰ ?˱˶ˠ˟ ˸˧˪˟ˣ˪ˠˢ ˢ˶ 

:ˢ˟ˣ˷˸ ˢ ˶ˣ˟˰ ˫˧ˮ˷1ï2020. 

3. ˣˢˬ ˢ ˢˮ˸˷ˬˢ˧ˣ˪˸? 

:ˢ˟ˣ˷˸ ˸˧˪˟ˣ˪ˠˢ ˥˦˷ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷.  

4. ˢ ˢˮ˸˷ˬˢ ˸ˣˡ˧˥˧ ˭ˢˬ˧ˣ˪˸? 

:ˢ˟ˣ˷˸ ˪˴ ˸ˣ˪˰ˬˤ˯ˣ˧. 

5. ˫˞ˢ  ?ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˸ˣ˶˥˞ ˸ˣˡ˧˥˧ ˷˧ 

:ˢ˟ˣ˷˸ ˦˧˧ˢˮ˶˲ ˸ˣ˪˰ˬ˟ ˫˧ˮ˸˧ˮ ˫˧ˮˣ˸ˮ ˸ˣ˞˪˟˦ˣ ˸ˣ˲ˬ ˪˷ˬ˪ .˭˩ )F .( 

ˬˢ) ˦˧˧ˢˮ˶˲ ˸ˣ˪˰ˬ ˪˷ ˢ˶F˪ ( ˸ˣ˪˰ˬ) ˯ˣ˧ˤ˪˴C:( 

╒    ╕   

) ˯ˣ˧ˤ˪˴ ˸ˣ˪˰ˬ ˪˷ ˢ˶ˬˢˣC˪ ( ˸ˣ˪˰ˬ) ˦˧˧ˢˮ˶˲F:( 

╕   ╒  

 

6. ˡ˴˧˩ ˢ ˢˮ˸˷ˬˢ ˡˡˬˮ˧ˣ˪˸ ? 

:ˢ˟ˣ˷˸ ˭˧˟ ˫˧ˮ˷ˢ 1ï1850 ˧ˣ˪˸ˢ ˢˮ˸˷ˬˢ ˡˡˬˮ ˰ˡ˧ ˪˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬ˟ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˶ˣˤ˥˷ ˧; 

˭˧˟ ˫˧ˮ˷ˢ 1850ï2000 ˡˡˬˮ ˞ˣˢ ˰ˡ˧ ˪ˣˣ˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˡˬ ˪˷ ˢ˶˧˷˧ ˢˡ˧ˡˬ ˧˧.˫˧ˮ˧ 

 ˫˧ˮ˷ˢ ˭˧˟ ˸ˣ˰˴ˣˬˬ ˸ˣ˶ˣ˦˶˲ˬ˦˪ ˯˥˧˟ ˫ˢ ˣ˪˞ ˫˧˧ˣˮ˧˷1850ï1900. 

7. ˧ˢˬ  ?ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ ˟ˣ˷˧˥ ˪˷ ˯ˣ˥˧˧ˢ ˸ˡˣ˵ˮ 

:ˢ˟ˣ˷˸  ˞˧ˢ ˯ˣ˥˧˧ˢ ˸ˡˣ˵ˮ ˫˧ˮ˷ˢ ˭˧˟ ˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢ1850ï1900 . 
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8. ˰ˣˡˬ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˣ˰˟˵ ˨˸˰ˡ˪  ˫˧ˮ˷ˢ ˭˧˟ ˸˰˴ˣˬˬˢ1850ï1900  ?˯ˣ˥˧˧ ˸ˡˣ˵ˮ˩ 

:ˢ˟ˣ˷˸  ˸ˣ˟˵˰˟˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˢˮˣˬ˷ˢ ˸ˣ˞ˬ˟ ˢ˷˥˶˸ˢ˷-˰˷˸ˢˣ ˢ˶˷˰-ˢ˶˷˰. 

˸ ˞˧ˢ ˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˶ˣ˴˧˧ ˸˦˧˷˪ ˸˧ˮˡ˧ ˶ˣ˴˧˧ ˸˦˧˷ˬ ˶˟˰ˬ ˪˷ ˧˸ˠ˶ˡˢˣ ˧˦˧˞ ˨˧˪ˢ

˸˧˸˧˧˷˰˸ˣ ˸ˮ˩ˣˬˬ .ˢˮˣˬ˷ˢ ˢ˞ˬˢ ˱ˣ˯˟ ˢ˪˥ˢ ˢ˩˲ˢˬˢ- ˢ˞ˬˢ ˨˪ˢˬ˟ˣ ˢ˧˪ˠˮ˞˟ ˢ˶˷˰

˰˷˸ˢ-˸ˣ˲˯ˣˮ ˸ˣˮ˧ˡˬ˪ ˢ˦˷˲˸ˢ ˢ˶˷˰ . ˸˧˸ˡ ˸˧˪˞ˣ˦˵˪˦ˮ˧˞ ˢ˟˧˷˥ˬ ˶˟˰ˬ˟ ˢ˸ˣˣ˪ ˣˤ ˢ˩˲ˢˬ

˸˧˰ˡˬˣ ˸˧˪ˮˣ˧˴˶ ˢ˟˧˷˥˪ ,ˢ˶˧˵˥ ˪˰ ˸˯˯ˣ˟ˬˢ ,ˣ ˧ˣ˯˧ˮ˸˧˲˴˸. 

9.  ?˱˧˴˶ ˱˶ˠ˟ ˫˧ˮ˰ˡˬˢ ˣ˶˥˟ ˨˸˰ˡ˪ ˰ˣˡˬ .˫˧˲˧˴˶ ˫˧˧˶˲˯ˬ ˫˧ˮˣ˸ˮ ˪˪ˣ˩ ˱˧˴˶ ˱˶ˠ 

:ˢ˟ˣ˷˸ ˷ ˶˥˞ˬ ˭ˬˤˢ ˞ˣˢ˱˧˴˶ ˢˮ˸˷ˬ. 

10.  ˫˧ˮ˷ˢ ˭˧˟ ˢ˶ˣ˲˞ˢ ˢ˪˪˴ˢˢ ˸ˮˬ˯ˬ ˢˬ1ï1850 ? 

:ˢ˟ˣ˷˸  ˸ˮˬ˯ˬ ˢ˪˪˴ˢˢ˸ˣ˩˶˰ˢ ˢ˪˞ .ˢ˲˧˵˰ ˢˡ˧ˡˬ ˨ˬ˯ ˪˰ ˫˧˶ˤ˥ˣ˷ˬ ˫˧ˮˣ˸ˮ,  ˸ˣ˞ˡˣˣˢ ˸ˬ˶ˣ

 ˢˡ˧ˡˬ ˪˷ ˣˤˬ ˢ˸ˣ˥˲.ˢ˶˧˷˧ 

11.  ˫˧ˮ˷ˢ ˭˧˟ ˢ˶ˣ˦˶˲ˬ˦˟ ˸ˣˡˣˮ˸ˢ ˥ˣˣ˦ ˢˬ1ï1850? 

:ˢ˟ˣ˷˸ ˩-0.5 ˯ˣ˧ˤ˪˴ ˸ˣ˪˰ˬ. 

12. ˢˬ  ˫˧ˮ˷ˢ ˭˧˟ ˢ˶ˣ˦˶˲ˬ˦˟ ˧˪ˬ˧˯˵ˬˢ ˧ˣˮ˧˷ˢ ˢ˧ˢ1850ï2000 ? 

ˢ˟ˣ˷˸ : ˪˰ˬ1 ˪˴ ˸˪˰ˬˤ˯ˣ˧. 

13. ˧˪˷ˢˣˬ ˫˧˦˲˷ˬˢ ˸˞ : 

 ˫˧ˮ˷ˢ ˨˪ˢˬ˟1ï1850˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷ˢ ,˫ˡ˵˸ˢ ˭ˬˤˢ˷ ˪˩˩ , é 

:ˢ˟ˣ˷˸ ˭˧˟ ˰ˮ -0.5 ˪-0.5 ˸ˣ˪˰ˬ. 

 ˫˧ˮ˷ˢ ˨˪ˢˬ˟1850ï2000˸˰˴ˣˬˬˢ ˢ˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷ˢ ,˫ˡ˵˸ˢ ˭ˬˤˢ˷ ˪˩˩ , é 

ˢ˟ˣ˷˸ : ˪˰ˬ ˡ˰ ˢ˪˰1 .ˢ˪˰ˬ 

14. ˢˬ ˷ ˸˧˶˵˧˰ˢ ˢˮ˵˯ˬˢ˶˷˲˞ ˱˶ˠˢˬ ˵˧˯ˢ˪ ? 

:ˢ˟ˣ˷˸ ˣ˶˥˞ˢ ˢ˞ˬ˟ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ˢ˷ ˞˧ˢ ˸˧˶˵˧˰ˢ ˢˮ˵˯ˬˢˢˮ  ˞˧ˢˢ˪ˣˡˠˢ ˶˸ˣ˧˟ ) ˶˥˞˪

˧˦˯˧˦˦˯ ˭˥˟ˬ(  ˱˶ ˸˞ ˢ˴ˣ˥ˣ˟ ˢˮˣ˷˞˶˪ ˢ˪˰ˬˢ ˫˧˧˲˪˞˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ . 

 

3.1.2 ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰-2CO ˢ˶˲˯ˣˬ˦˞˟ ˢˡ˧ˡˬ ˸ˣ˦˧˷ˣ  

˯ˬ ˸ˣ˪˧˰˲' 7 :"ˢ ˤˣ˩˧˶ ˸ˡ˧ˡˬˣ ˠˮ˧˪˧˵ ˪˷ ˣ˶ˣ˲˧˯-2CO ˶˧ˣˣ˞˟" 

˭˧˟ˢ˪ ˞˧ˢ ˸ˣ˪˧˰˲ˢ ˸˶˦ˬ ˢ ˤˣ˩˧˶ ˪˷ ˫˧˩˶˰ˢ ˸˞-2CO ˫˧ˮ˷ˢ ˨˶ˣ˞˪ ˢ˶˲˯ˣˬ˦˞˟  ˧ˡ˧ ˪˰

˭˩ˣ ,˭ˣˬˣ˷˧˧˟ ˷ˣˬ˧˷ ˡ ˸˞ ˭˧˟ˢ˪ ˢ˶˧˷˧ ,ˢˡ˧ˡˬˢ ˨˶˞x  .ˢ˲˧˵˰˫˧˟˪˷ ˢ˷˧ˬ˥ ˣˤ ˸ˣ˪˧˰˲˪ . 

 

https://pop.education.gov.il/tchumey_daat/historya/chativat-beynayim/noseem_nilmadim/mhapecha_tasiyatit/
https://pop.education.gov.il/tchumey_daat/historya/chativat-beynayim/noseem_nilmadim/mhapecha_tasiyatit/
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 ˸ˮ˷˟ ,˧˞ˣˣˢ˟ ˢ˶˵ ˢˤ1958 ˫˧˷ˮ˞ˢ ˟ˣ˶˷ ˭ˬˤ˟ .

 ˣˬ˷ˣ ˶˧˰˴ ˭˰ˡˬ ,˫˧˟ ˫˧˪ˠ ˧ˮ˲ ˪˰ ˢ˷˧˪ˠ˟ ˫˧˵ˣ˯˰ ˣ˧ˢ

ˠˮ˧˪˧˵ ˡ˧ˣˣ˧˧ˡ ˯˪˶'˴  ˓ˬ ˢ ˷˞˶ ˪˰ ˯˲˧˦̐˞ ˓ ˮ̡˪ ˢ ˓˞ ˶ˢ ,ˢ

 ˭˧˵˸ˢ ˞ˣˢ ˶ˢˢ ˷˞˶ ˪˰ .˧˞ˣˣˢ ˧˞˟ ˢˣ˟ˠˢ ˷˰ˠˢ

 ,˶˦ˬˣˮˬ ˢˬˬ˥ˢ ˤˠ ˸ˣ˧ˣˬ˩ ˸ˡ˧ˡˬ˪ ˞˧˴ˬˢ˷ ˭˵˸ˬ

2CO˫ˣ˧ ˠˮ˧˪˧˵ ˡˡˬ ˢˬ˪˷ ˢˮ˷ ˨˷ˬ˟ . ˶˥˞  ˸˞ ˫ˣ˧

ˢ ˤˣ˩˧˶-2CO  ˸ˣ˞˴ˣ˸ ˸˞ ˨˶˰ ˶˷˞˩ .ˢ˶˲˯ˣˬ˦˞˟

ˢ ˸ˣˬ˶˷ ˢ˪˧ˠ ˠˮ˧˪˧˵ ,˱˶ˠ˟ ˸ˣˡ˧ˡˬˢ-2CO  ˣˡ˶˧

˸ˣ˪˧˪˸˟ ˳˧˵˟ ˫˧˴˰ ˪˷ ˟˧˟˞˟ ˢ˥˧˶˲ˢ ˶˥˞˪ ,

 ˪˰ ˫˧˷ˡ˥ˢ ˫˧˪˰ˢ ,˳˧˵ˢ ˸˲ˣ˵˸˟ .˫˧˟˶ ˫˧˥ˬ˴ˣ

˦˪˵ ˫˧˴˰ˢ ,˪˧˲ˣ˶ˣ˪˩ ˞˶˵ˮ˷ ˵ˣ˶˧ ˭˰˟˴ ˨ˣ˸˟ ˣ2CO 

 .˫ˬ˴˰˪ ˫˧˞˸ ˸˧˧ˮ˟˪ ˸ˣ˪ˣ˵˪ˣˬˣ ˢ˧ˠ˶ˮ˞ ˣ˵˧˲ˢˣ ,ˢˬˡ˞ˢ ˭ˬ ˫˧ˬˣ ˷ˬ˷ˢ ˭ˬ ˶ˣ˞ ˧ˮ˶˵ ,ˢ˶˲˯ˣˬ˦˞ˢ ˭ˬ 

ˣˡˢ ˭ˬ˥˲ˢ ˸ˣˬ˶ ,˫ˢ˧˪˰ ˸˞ ˣ˶˧˷ˢ ˫˧˥ˬ˴ˢˣ ˫˧˴˰ˢ ˶˷˞˩ ,˱˶ˣ˥ˢ ˧˷ˡˣ˥˟- ,ˣ˪˰ ˧ˮ˴ˬ˥˷˭˩ ˢ ˞˪˧ ˢ˸˧

ˬ˩ ˢ˦˪˵ˮ ,˶ˬˣ˪˩ ,ˢˤ˸ˮ˧˯ˣ˦ˣ˲ ˪˷ ˢ˟˶ ˸ˣ˪˧˰˲ ˪˷ ˢ˟˶ˢ˟ ˢ˸ˣ˥˲ ˸ˣ2CO ˣˡ˧˵˲˸ ˸˞ ˞˪˧ˬ ˰˟˦ˢ .

˟˦˧ˢ12 ˣ˟˧ˠˢ ˫˧˥ˬ˴ˢˣ ˫˧˴˰ˢˣ ˣ˩˪ˢˣ ˣ˞˟ ˸ˣˮˣ˰ˢ . ˧ˣ˞˶˩ ˫˧˧ˣˮ˧˷ˢˬ ˨˩ ˪˩ ˫˯˵ˣˢ ˠˮ˧˪˧˵ .˸ˣˮˣ˰ˢ ˧˲ˣ˪˧˥˪

ˣˡˢ ˭ˬ˥˲ˢ ˸ˣˬ˶˟ ˫˧˧˸ˮˣ˰ˢ- ˞˪ .˫˧ˬ˧ˬ˸ ˫˧˶ˣ˷˰ ˢ˷ˣ˪˷ ˨˷ˬ˟ ˣˤˣ˩˧˶ ˸˞ ˡˣˡˬ˪ ˨˧˷ˬˢ˷ ˡ˰ ,˧ˮ˴ˬ˥

˰˲ˣ˸˟ ˭˧˥˟ˢ ˠˮ˧˪˧˵ˣ ˟˶ ˭ˬˤ ˶˟˰ˢ ˸ˣˬ˶ ˸˞ ˢˠ˧˴ˬˢ ˢˬˣ˵˰ˢ ˸˧ˣˣˤ .˸˧ˮˣ˴˧˵ ˢ-2CO  ˶˸ˣ˧ˣ ˶˸ˣ˧ ˢ˸˦ˮ

˧ˤˣ˩˧˶ .ˢ˪˰ˬ ˧˲˪˩ s˧-2CO  ˫˸ˬ˶˪ ˣ˰˧ˠˢ ˞˪ ˳˧˵ˢ ˪˷ ˫˧˩ˣˬˮˢ ˫˧ˤˣ˩˧˶ˢ ˣ˪˧˞ˣ ,˸ˣ˪˰˪ ˣ˲˧˯ˣˢ ˱˶ˣ˥˟

ˢ ˤˣ˩˧˶ .˶˟˰˟˩ ˢ˩ˣˬˮˢ-2CO  ˠˮ˧˪˧˵ ˸ˬˣ˵˰ !˸˧˪ˠ˸ ˣˤ˧˞ .ˢˮ˷ ˪˩˟ ˢ˪˰ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˢ˶˲˯ˣˬ˦˞˟

˧˩ˣ ˫˪ˣ˰˟ ˢˬ˯˶˲˸ˢ?ˣˡ˧ˠ˸ ˢˬ .˪˟˸ ˧˟˥˶ ˪˩˟ ˫˧˷˪ˣˠˣ ˫˧ˮ˰ˡˬ ˪˰ ˸˪˟ˣ˵ˬ ˞˧ˢ ˫ˣ  

 
 

 

 

The Story of CO2 ïScience Bulletins: Keeling's Curve   )73:3(. ˢ ,˪˧˟ˣˬˢ ˢˬˬ˥ˢ ˤˠ-

2CO xs ˸ˮ˷˟ ˢ˪˥ˢ ˢ˵˧ˡ˟ˢ .ˢ˶˲˯ˣˬ˦˞˟ ˶˸ˣ˧˟ ˫˧˲˴ˮˢ ˫˧˟˧˩˶ˢ ˡ˥˞ ˞1958 ˶˷˞˩ ,

˰ˣ˟˵ ˭˲ˣ˞˟ ˡˣˡˬ˪ ˪˥ˢ ˠˮ˧˪˧˵ ˯˪˶'˴ ˫˷˟ ˶˧˰˴ ˧˞ˬ˧˩ˣ˞ˠ ˢ ˤˣ˩˧˶ ˸˞ ˧˞ˣˣˢ˟ ˷˰ˠ ˶ˢ ˧˟ˠ ˪˰-2CO 

) ˫˧ˮ˶˵˯ˬ ˫˧˯ˣ˲ˡ ˢˬ˩ ˢ˪˧ˠˣAmerican Museum of Natural History.( 

                                                
12 ˟˦˧ˢ ˣˡ˧˵˲˸ ˸˞ ˞˪˧ˬ ˰˟˦ˢ ˫˞ˢ ?˰˟˦ˢ ˪˷ ˣˡ˧˵˲˸ ˣˢˬ ?ˡ˧˵˲˸ ˷˧ ˰˟˦˪ ˫˞ˢ ?ï  ˶˲˯ˢ ˨ˣ˸ˬ ˦˦ˣ˴ˬ ˢˤ ˶ˣ˲˧˯
"˳˶˞ˢ ˶ˣˡ˩ ˸ˣˬˬ˥˸ˢ˪ ˨˧˶ˡˬˢ " ˧˶ˣ˪ ˸˞ˬ˭ˣˡ˶ˣˠ ˢ˧˶˟ˬ˵ˣ ˡ˧ˣˣ˧ˡ ,˶˸˩ ˸˞˴ˣˢ ,2002 ,ˬ˰ '28ï30 )˶˰˟˧˩ˢ˪˵ ˢ .(

˲ˣ˲ ˢ˞˧˶˵ ˶˲˯˟ ˧˰ˡˬ ˵ˣ˧ˡˣ ˢ˟˧˸˩ ˪˰ ˶˴˵ ˭ˣ˧ˡ ˫˧ˡˬˣ˪ˢ ˫˰ ˥ˣ˸˲˪ ˸˶ˡˢˮ ˸ˣˮˬˡˤˢ ˸˞ˤˣˡˣˬ˧˪ ˶˲˯ ˸ˬˣ˰˪ ˧˶˪ , ˪˰
˸˧˰ˡˬ ˸ˣˮ˧˧˶ˣ˞ ˥ˣ˸˧˲ ˪˰ˣ ˸˧˸˶ˣ˵˧˟ ˢ˟˧˷˥ . 

 ˟˪˷1 ˠˮ˧˪˧˵ ˪˷ ˣ˶ˣ˲˧˯ 

 

 ˟˪˷2 ˠˮ˧˪˧˵ ˪˷ ˣ˸˧˪ˠ˸ ˸˞ ˫˧˶˞˸ˬˢ ˫˧ˮˣ˦˶˯ ˧ˮ˷ 

 

 ˶ˣ˧˞81: ˡ ˯˪˶'˴ˣ˧˧ˠˮ˧˪˧˵ ˡ˧ˣ 

Charles David Keeling.  

 Jim Sugar Getty Images Credit: 

 

https://www.youtube.com/watch?v=0Z8g-smE2sk&ab_channel=AmericanMuseumofNaturalHistory
https://blogs.scientificamerican.com/observations/encounters-with-the-keeling-curve/
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 ˟˪˷3 ˤˣ˩˧˶ ˱˶ˠ ˸ˣ˰˴ˬ˞˟ ˢˡ˧ˬ˪ 2CO ˫˧ˮ˷ ˨˶ˣ˞˪ ˢ˶˲˯ˣˬ˦˞˟ 

 

ˠˮ˧˪˧˵ ˸ˬˣ˵˰ ˪˷ ˢ˧˴ˬ˧ˮ˞ ï ) ˭ˣ˦˶˯1:00(ˢ ˸ˣˬ˶ .-2CO  ˢ˶˲˯ˣˬ˦˞˟ ˸ˣ˧ˬ˪ˣ˰ˢ

 ˪˰ˬ ˣ˪˰ ˸˧˪˟ˣ˪ˠˢ419 ppm  ˸ˮ˷˟ (˭ˣ˧˪˧ˬ˪ ˫˧˵˪˥)2019 )UC San Diego.( 

 

  

 

ˠˮ˧˪˧˵ ˸ˬˣ˵˰ )The Keeling Curve (ˢ ˤˣ˩˧˶ ˪˷ ˧ˬˣ˧ ˡˣ˰˧˸ ˞˧ˢ-2CO  ˧ˡ˧ ˪˰ ˶ˬ˷ˮˢ ˢ˶˲˯ˣˬ˦˞˟

˧˵ˣ˞˪ ˯˲˧˶˵˯ ˭ˣ˩ˬ˧˟˧ˮˣ˞˟ ˢ˧˲˶ˠˣˮ .ˣˠ˧˧ˡ ˭˯˟ ˢ˧ˮ˶ˣ˲˧˪˵ ˸˦˧˯˶ ˷ˣˬ˧˷ ˢ˷˰ˮ ˸ˣ˪˧˰˲ˢ ˪˷ ˢˤ ˟˪˷˟

ˢ ˧ˤˣ˩˧˶ ˪˷ ˧˲˶ˠ ˭ˣˬˣ˷˧˧˟-2CO  .˫˧ˮ˷ ˨˶ˣ˞˪ ˢ˶˲˯ˣˬ˦˞˟ˠˮ˧˪˧˵ ˸ˬˣ˵˰ ˸˧ˮ˟ˮ ˰ˡ˧ ˪ ˸ˣ˶˧˷˧ ˸ˣˡ˧ˡˬ ˧

ˣ˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬ .(˨˷ˬˢ˟ ˸˦˶ˣ˲ˬ ˢˡ˧ˡˬˢ ˸˦˧˷) ˥˶˵ ˸ˣ˟˧˪ˬ ˫˧˶ˤ˥ˣ˷ˬ ˫˧˧˶ˣ˦˯˧ˢ ˫˧˩˶˰ ˪˷ 

ˢ˷˰ˮ ˡˣ˰˧˸ˢ ˷ ˫˧˲˶ˠ ˢ˶˷˰˟ .˫˧ˮˣ˷ ˭ˬˤ ˧˥ˣˣ˦ ˫˧ˠ˧˴ˬˢ ˫˧ˮˣ˧ˡ˩  ˷ˬ˸˷ˢ˪ ˷˧ ˫˧˲˶ˠˢ ˭˧˟ ˦ˣˣˮ˪

˱˶ˠ˪ ˪˰ˬ ˪ˣ˥˩˟ ˭ˬˣ˯ˬˢ ˦˧˶˲˸˟.  ˸˶˧˥˟ ,ˢˬˠˣˡ˪800K YEARS  ˧˪ˬ˧˯˵ˬˢ ˭ˬˤˢ ˥ˣˣ˦ ˸˞ ˢ˞˶˸

.˫˧ˮˣ˸ˮ ˪˷ 

 

 ˢˬˠˣˡˠˮ˧˪˧˵ ˸ˬˣ˵˰˟ ˫˧˞˟ˣˬˢ ˫˧ˮˣ˸ˮ˪ s˧ˢ ˧ˤˣ˩˧˶ ˸˞ ˠ˧˴ˬˢ ˱˶ˠ ˞-2CO  ˨˪ˢˬ˟2000 ˢˮ˷ .˶˷˲˞ 

ˢˤ ˱˶ˠ˟ ˸ˣ˞˶˪ ˢ˲˧˵˰ˢˣ ˢ˶˧˷˧ˢ ,˸ˣˮˣ˷ˢ ˸ˣˡ˧ˡˬˢ ˧˸˷˟ ˫˧˞˴ˬˬˢ ˪˷ ˟ˣ˪˧˷ˢ ˸˞,  ˶ˣˤ˥˷ ˧˲˪

ˢ˷˰ˮ˷  ˸ˮ˷ ˡ˰ ˫˧ˮˣ˸ˮˢ .˥˶˵ ˸ˣ˟˧˪ ˸˶ˤ˰˟1958 ˤˣ˩˧˶ ˪˷ ˫˧˩˶˰ ˫ˢ s-2CO  ˢ˲˧˵˰ ˢˡ˧ˡˬ˟

 ˸ˮ˷ˬ ˫˧ˮˣ˸ˮˢˣ (˥˶˵ ˸ˣ˟˧˪ˬ ˫˧˶ˤ˥ˣ˷ˬ ˫˧˩˶˰)1958  ˫ˢ ˫ˣ˧ˢ ˡ˰ˣ.ˢ˞ˣ˪ ˢˮˣ˞ˬ ˪˰ˬ ˫˧ˡˣˡˬ ˫˧˩˶˰ 

 

˶ˣ˧˞ 91: ˠˮ˧˪˧˵ ˸ˬˣ˵˰ 

 

file:///C:/Users/avisd/Desktop/יחידת%20לימוד%20שינויי%20אקלים%20ואוריינות%20מדעית/HYPERLINK%20%22https:/keelingcurve.ucsd.edu/2019/06/04/animation-of-keeling-curve-history-updated-to-include-2019-milestone/%22%20/h
https://keelingcurve.ucsd.edu/
https://keelingcurve.ucsd.edu/
https://keelingcurve.ucsd.edu/
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 ˸ˣ˪˞˷˸ˣ˟˵˰˟  ˫˧ˠ˴ˣˬˢ ˫˧˲˶ˠˢ˭ˣˬˣ˷˧˧˟ 

1.  ?˫˧ˠ˴ˣˬ ˫˧ˮˣ˸ˮˢ ˧˦ˮ˶˦ˮ˧˞ ˶˸˞ ˢˤ˧˞˟ 

:ˢ˟ˣ˷˸ ˟ˢ˧ˮ˶ˣ˲˧˪˵ ˸˦˧˯˶˟˧ˮˣ˞ ˶˸˞, ˭˯ ˧l.ˣˠ˧ 

2.  ˫˞ˢ˶˷˲˞  ˣ˯˯˟ ?ˢˤ ˶˸˞˟ ˫˧ˮˣ˸ˮˢ ˪˰ ˨ˣˬ˯˪ ˸˞.˫˩˸ˮ˰˦ 

:ˢ˟ˣ˷˸ ˶˦ˬ ˞˪˪ ˧ˬˡ˵˞ ˶˸˞˟ ˶˟ˣˡˬ ,˭˩.˥ˣˣ˶ ˸ˣ 

3. ?˸ˣˡ˧ˡˬˢ ˸˞ ˰˴˟ˬ ˧ˬ 

:ˢ˟ˣ˷˸ ˧˵ˣ˞˪ ˯˲˧˶˵˯ ˭ˣ˩ˬ˧˫˧˟˩ˣ˩ˢ ˢ˲˴ˬ ,ˢ˧˲˶ˠˣˮ. 

4.  ˧ˮ˲˪ ˸ˣˡ˧ˡˬˢ ˣ˷˰ˮ ˭˩˧ˢ1958? 

:ˢ˟ˣ˷˸ ˟˫˧˟˦˵˟ ˥˶˵ ˸ˣ˟˧˪ˬ ˫˧ˮˣ˸ˮ. 

5. ?˶˸˞˟ ˫˧ˠ˴ˣˬˢ ˫˧˲˶ˠ˟ ˸ˣ˶˞ˣ˸ˬ ˧ˣ˯˧ˮ ˠˣ˯ ˢˤ˧˞ ˪˷ ˣ˧˸ˣ˞˴ˣ˸ 

:ˢ˟ˣ˷˸  ˪˷ ˣ˧˸ˣ˞˴ˣ˸˧˸˧˲˴˸ ˧ˣ˯˧ˮ. 

6. ˢˬ x ˧˪ˬ˧ˮ˧ˬˢ ˭ˬˤˢ ˥ˣˣ˦˷ˣ˟˰ˢ ˤˣ˩˧˶ ˪˷ ˫˧ˮˣ˸ˮ ˫˧˰˧˲ˣˬ ˣ˶-2CO ˯ˣˬ˦˞˟ˢ˶˲? 

:ˢ˟ˣ˷˸ .˰ˣ˟˷ 

7. ˢˬ x ˧˪ˬ˧˯˵ˬˢ ˭ˬˤˢ ˥ˣˣ˦˷ˢ ˤˣ˩˧˶ ˪˷ ˫˧ˮˣ˸ˮ ˫˧˰˧˲ˣˬ ˣ˶ˣ˟˰-2CO ˢ˶˲˯ˣˬ˦˞˟? 

:ˢ˟ˣ˷˸  ˧ˮ˲˪800 ˫ˣ˧ˢ ˡ˰ˣ ˫˧ˮ˷ ˱˪˞. 

8. ˪˟ ˢˮˣˣ˩ˢ ˢˬ-800k? 

:ˢ˟ˣ˷˸ 800 .˫˧ˮ˷ ˱˪˞ 

9. ˢ ˢˮ˸˷ˬˢ ˣˢˬ˧ˣ˪˸? 

:ˢ˟ˣ˷˸ ˢ ˤˣ˩˧˶-2CO .ˢ˶˲˯ˣˬ˦˞˟ 

10. ˧ ˭ˢˬˢ ˢˮ˸˷ˬˢ ˸ˣˡ˧˥˧ˣ˪˸ ? 

:ˢ˟ˣ˷˸ ppm ï part per million ï ˢ ˸ˬ˶ .ˬ"˪˥ ,˭̡˧ˋ˪ ˧ ˏˬ ˋ˪  ˵ˑ˪ː˥-2CO  ˞˧ˢ ˢ˶˲˯ˣˬ˦˞˟21.104 

ppm )˪ ˭ˣ˩ˮ-12/6/22 ,( ˶ˬˣ˪˩421.10 ˶˧ˣˣ˞˟ ˸ˣ˪ˣ˵˪ˣˬ ˭ˣ˧˪˧ˬ ˪˩˪ ˧ˮ˴ˬ˥˘ˣˡ ˭ˬ˥˲ ˪˷ ˸ˣ˪ˣ˵˪ˣˬ. 

11. ˢ ˧˩˶˰˟ ˫˧˦˧˟ˬ ˶˷˞˩-2CO  ˶˸˞˟˶˷˲˞ ˶ ˪˷ ˫˧˰˴ˣˬˬ ˫˧˩˶˰ ˸ˣ˞˶˪ˢ ˤˣ˩˧-2CO  

?ˣ˪˞ ˫˧˰˴ˣˬˬ ˪˷ ˠˣ˯ ˢˤ˧˞ .ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸  ,˧ˬˣ˧ ˰˴ˣˬˬ ˰˴ˣˬˬ ,˧˰ˣ˟˷ ˰˴ˣˬˬ.˧˷ˡˣ˥ 

12.  ˢˮ˸˷ˬˢ ˡˡˬˮ ˨˶ˡ ˣˤ˧˞˟˧ˣ˪˸ˢ .ˢ˟˥˶ˢ˟ ˸ˣ˦˧˷ˢ ˸˞ ˶˞˸˪ ˨˶ˣ˴ ˭˧˞ ? 

:ˢ˟ˣ˷˸ ˭˧˟ ˫˧ˮ˷ˢ 1ï1858: ˰ˡ˧ ˪ ˧ ˪˷ ˢ˲˧˵˰ ˢˡ˧ˡˬ ˸˦˧˷˥˶˵ ˸˟˧˪ ˥ˣˡ˧˵; ˧˶˥˞ ˸ˮ˷ 1858: 

˰ˡ˧ ˪ˢ˶˧˷˧ ˢˡ˧ˡˬ ˧  ˤˣ˩˧˶ ˡˬ ˪˷-s2CO  .ˢ˶˲˯ˣˬ˦˞˟)˦˧˷ˢ˸ˣ ˶˟˯ˣˬˣ˨˷ˬˢ˟ ˢ˟˥˶ˢ˟ ˸.( 

13.  ˡ˥˞ ˱˶ˠ˟ (ˢ˲˧˵˰ˣ ˢ˶˧˷˧) ˸ˣˮˣ˷ ˢˡ˧ˡˬ ˸ˣ˦˧˷˟ ˫˧ˮˣ˸ˮ ˱ˣ˯˧˞ˬ ˫˧˪˟˵˸ˬˢ ˫˧˞˴ˬˬ ˟ˣ˪˧˷ ˫˞ˢ

ˢx?˰ˡ˧ˬˢ ˠˣ˴˧˧˪ ˢˬ˧˞˸ˬ ˨˶ˡ ˞ 

:ˢ˟ˣ˷˸ ˰˩˧ ˶˷˞˩ ˪˟˞ ,˞˪ ˭ˣ˶˵˶˟ˣˡˬ ˟ˣ ˫˧ˮ˷ ˧˲˪˞ ˨˶ˣ˞˪ ˢ˩˶˰ˢˣ ˸˧˲˴˸ ˸ˣ˷˰˪ ˶˷˲˞ ˧˞

˸˞ˤ ˸ˣ˧˸ˬˠˬ ˸ˮ˟ˢˣ ˢ˩˶˰ˢ ˨˶ˣ˴˪ ˸˶˥˞ ˨˶ˡ˟, xʕ˧ˢ .ˢ˟ˣ˦ ˨˶ˡ 

 



 

39 

14. ˸˰ˡ˪ ˰ˣˡˬ˫˩ ?˱˧˴˶ ˱˶ˠ˟ ˫˧ˮ˰ˡˬˢ ˣ˶˥˟ 

:ˢ˟ˣ˷˸ ˱˧˴˶ ˢˮ˸˷ˬ ˭ˬˤˢ. 

15. ˣˮˮˣ˟˸ˢ  ˱˶ˠ˟FULL RECORD .?˭ˮˣ˷ˬ ˞ˣˢ ˢˤ ˱˶ˠ˟ ˫ˣ˵˰ˢ ˫˩˸˰ˡ˪ ˰ˣˡˬ 

:ˢ˟ˣ˷˸ ˪ ˢ˟˧˯ˢ ˞˧ˢ ˨˩˫˧˧ˣˮ˧˷ ˢ ˤˣ˩˧˶˟-2CO  ˸ˣˮˣ˰ ˨˪ˢˬ˟.˦˯˵˦˟ ˶˟˯ˣˬ˷ ˧˲˩ ˢˮ˷ˢ 

16. ˣ˟˰ ˫˧ˮ˷ ˢˬ˩ ˶˟˯ ˨˩ˢ˪ˣ  ˧ˤˣ˩˧˶ ˪˰ ˰ˡ˧ˬ ˣˮ˷˧2CO  ?˧˲˶ˠˢ ˭ˣˬˣ˷˧˧˟ 

 :ˢ˟ˣ˷˸800 ˫˧ˮ˷ ˱˪˞. 

17.  ˤˣ˩˧˶ ˪˷ ˧˪ˬ˧˯˵ˬˢ ˨˶˰ˢ ˢˬ2CO  ˡ˰ ˢ˶˲˯ˣˬ˦˞˟000,100  ?˧ˮ˲˪ ˫˧ˮ˷ 

:ˢ˟ˣ˷˸ 300 ˪˥"ˬ. 

18. ˢˬ xˢ ˤˣ˩˧˶-2CO  ?˫ˣ˧ˢ˪ ˭ˣ˩ˮ ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸  ˪˰ˬ421.10 ˬ"˪˥ˠ˟ ˟ˣ˸˩ ˸ˣ˪˧˰˲ˢ ˫ˣ˧˟ ˰˧˲ˣ˧˷ ˧˲˩ ,˱˶ˠˢ ˪˰ˬ ˪ˣˡ:  2Latest CO*

reading: 421.10 ppm. 

19. ˡ˴˧˩ ˫˧ˮ˰ˡˬ ˫˧˰ˡˣ˧ ˸ˣ˦˧˪˲ˢ˷ ˸ˣ˧˷˰ˠˢ ˪˷  ˶ˢˢˮˣ˞ˬ ˢ˞ˣ˪ ˧˞ˣˣˢ˟ ˭ˮ˧˞ ˸ˣ˰˧˲˷ˬ ˪˰ ˧ˮˣ˸ˮ s- 

2CO ˫˧˲˯˞ˮ˷ ˫˷? 

:ˢ˟ˣ˷˸  ˪˷ ˸˧ˮ˩ˣ˸ˢNOAA )s ˪ˢˮ ˏˬ˪ ˧ˬˣ˞˪ˢ ˢ˶˲˯ˣˬ˦˞ˣ ˫˧˯ˣˮ˧˧˵ˣ˞˟˶˞ ˸ˣ˴˟ˢ˸˧˶ ˶˵˥ˬ˪ (

 ˫ˠ ˸ˡˡˣˬ ˳˶˞ˢ ˶ˣˡ˩ ˧˰ˡˬ2CO ˣ˟˵˟ ˸ˣˬ˧ˠˡ˟˟ ˣ˥˵˪ˮ˷ ˸ˣ˧˰ˣ˟˷ ˫˧˵ ˶˸ˣ˧-ˬ60  ˸ˣˬˣ˵ˬ

ˢ ˧ˤˣ˩˧˶ .˫˪ˣ˰ˢ ˧˟˥˶˟ ˫˧˵˥ˣ˶ˬ-2CO  ˫˧˟˩ˣ˩ˢ ˢ˲˴ˬ ˪˷˟ ˸ˣˡ˧ˡˬ˪ ˟˦˧ˢ ˫˧ˬ˞ˣ˸ ˢ˞ˣ˪ ˢˮˣ˞ˬ

ˢ˷ ˶˷˞ˬ˷ ˢˬ ,˫˪ˣ˰ˢ ˧˟˥˶˟ ˢˬˣˡ ˟˥ˣ˶ ˣ˵˟ ˣ˥˵˪ˮ˷ ˸ˣ˧˥ˣ˪˴ ˪˷-2CO  ˪˰ ˰˧˲˷ˬ ˣˮ˧˞ ˧ˮ˵˪ˣˣˢ

˰ˬ˷ˬ ˸ˣ˧˪˰ ˸ˣ˞˶ˬ ˣ˪˪ˢ ˸ˣˡ˧ˡˬˢ ˪˩ .ˣˮ˪˷ ˸ˣ˧˲ˣ˯ˢ ˸ˣ˞˴ˣ˸ˢ˟ ˸ˣ˧˸ˣ-2CO  ˫˧ˮ˷ˢ ˨˪ˢˬ˟

˪˩ˣ˸) .˸ˣˮˣ˶˥˞ˢˣ  ˱ˣ˯ ˡ˰ ˢˤ ˰ˡ˧ˬ ˞ˣ˴ˬ˪2007  ˦ˮ˶˦ˮ˧˞ˢ ˶˸˞˟˷˸˟ˣ˸˩:ˣ 

www.esrl.noaa.gov/gmd/ccgg(. 

ˢ˟˧˯ˢ ˢ ˸ˣˬ˶ ˪˷ ˸ˣ˧˶ˣˤ˥ˬ˪-2CO ˧ˮ˷ ˧˲˩ ,ˢ˶˲˯ˣˬ˦˞˟˶˩  ˱˶ˠ˟800K,  ˶ˣˡ˩ .˥˶˵ˢ ˧ˮˡ˧˰ ˞˧ˢ

ˢ˞˷ ˧˦˲˧˪˞ ˪ˣ˪˯ˬ˟ ˷ˬ˷ˢ ˟˧˟˯ ˟˟ˣ˸˯ˬ ˳˶˞ˣˮ˧ ˶ˬˣ˪˩ ,ˣˬ˴˰ ˪˰ ˶ˠ˯ˮ,  ˞˴ˬˮ ˳˶˞ˢ ˶ˣˡ˩

˱˯ˣˮ .ˢˮ˷ˢ ˨˪ˢˬ˟ ˸ˣˮˣ˷ ˸ˣ˲ˣ˵˸˟ ˷ˬ˷ˢˬ ˫˧ˮˣ˷ ˫˧˵˥˶ˬ˟ ˨˩ ˪˰ ˪ˡˣˠ ,ˢ ˫˧˯ˣ˩ˬˢ ˫˧˥˦˷

˫˧ˮ˷ ˸ˣ˞ˬ ˨˶ˣ˞˪ ˫˧˪˵˞ˢ ˪˰ ˫˧˰˧˲˷ˬ ˳˶˞ˢ ˶ˣˡ˩ ˶˧˴ ˪˷ ˢ˧˦ˢˢ ˫ˠˣ (ˣˡ˟˪˞ˢ ˦˵˲˞) ˥˶˵, 

˩xˬ ˷˶˷˲˞  ˸ˣ˞˶˪˟ˣ˦˶˯˭ How Ice Ages Happen: The Milankovitch Cycles )6:34.( 

20. ˢˬ ˧˷ ˸˧˶˵˧˰ˢ ˢˮ˵˯ˬˢ˶˷˲˞  ˫˧˲˶ˠ˟ ˫˧ˠ˴ˣˬˢ ˫˧ˮˣ˸ˮˢ ˯˧˯˟ ˪˰ ˵˧˯ˢ˪˷?˧˲˶ˠˢ ˭ˣˬˣ˷˧˧˟ 

:ˢ˟ˣ˷˸ ˷ ˧˪ˬ˧˯˵ˬˢ ˨˶˰ˢ ˤˣ˩˧˶˪ ˢ˧ˢ2CO  ˢ˧ˢ ˸ˣ˟˶ ˫˧ˮ˷ ˨˶ˣ˞˪ ˢ˶˲˯ˣˬ˦˞˟300 ,ˬ"˪˥ 

ˢ ˤˣ˩˧˶ ˢˮˣ˷˞˶˪ ˫ˣ˧ˢˣ-2CO  ˣˮ˧ˢ ˪˰ˬ420 ˥˪ˬ".  

21. ˢˬ ˧˪˷ ˰ˣˮ˩˷ˢ ˸ˬ˶˫˩  ˫˧˞˴ˬˬˢ ˫˞ˢ ?˥˶˵ˢ ˸ˣ˟˧˪ˬ ˫˧˲˯˞ˮˢ ˫˧ˮˣ˸ˮˢ ˸ˣˮˣ˩ˮ˟ ˵ˣ˧ˡ˪ ˰ˠˣˮ˟

ˮ˧˰˟ ˫˧ˮˬ˧ˢˬ˧˫˩ ? 

:ˢ˟ˣ˷˸ ˸ˣ˯˧˲˸ ˧˲ ˪˰ ˫˧ˡˬˣ˪ ˢˮ˰ˬ˪ ˢ˥ˣ˸˲ ˢ˪˞˷ˢˢ˧˰ˢ ˢ˸ˣ˞˟ ˫ ˢ˟˷ ˸ ˫ˢ ˪˰ ˫˧ˮˣ˰

˸ˣ˪˞˷ˢ.  ˶˷˲˞.˧˸˸˧˩ ˭ˣ˧ˡ˪ ˸ˣ˪˧˰˲ˢ ˸˞ ˥ˣ˸˲˪ 
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https://www.youtube.com/watch?v=iA788usYNWA&ab_channel=It%27sJustAstronomical%21
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˯ˬ ˸ˣ˪˧˰˲' 8 :" ˸ˡ˧ˡˬ2CO ˶˧ˣˣ˞˟" 

 ˣˤ ˸ˣ˪˧˰˲ ˸˶˦ˬˢ ˤˣ˩˧˶ ˪˷ ˢˡ˧ˡˬ ˸ˣ˦˧˷ ˷ˣ˪˷ ˪˰ ˡˣˬ˪˪ ˞˧ˢ-2CO  ˫˧˧˸˷ ,ˢ˶˲˯ˣˬ˦˞˟

ˣ ˶˧ˣˣ˞ ˸ˬ˧ˠˡ ˪˰ ˸ˣ˯˯˟˸ˬˣ ˸ˣ˶˧˷˧ ˭ˢˬ ˪˰˰ ˸˯˯˟˸ˬˣ ˢ˲˧˵˰ ˞˧ˢ ˸˧˷˧˪˷ˣ ˫˧˧ˮ˧˧ˣˣ˪ ˫˧ˮˣ˸ˮ ˥ˣˡ˧˵ ˪

.˥˶˵ ˸ˣ˟˧˪ 

 

 

 

 ˪˷ ˤˣ˩˧˶ ˸ˡ˧ˡˬ ˸˰˴˟˸ˬ ˡ˴˧˩2CO  ˶ˣ˟˰ ˫ˠ ,ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˢˬˣˡ˟ ?ˢ˶˲˯ˣˬ˦˞˟

ˢ ˤˣ˩˧˶-2CO  ˢ˶˲˯ˣˬ˦˞˟˸ˣ˷˰ˮ  ˸ˣ˶˧˷˧ˢ ˸ˣˡ˧ˡˬˢ .˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬˣ ˸ˣ˶˧˷˧ ˸ˣˡ˧ˡˬ

˱˶ˣ˴ˬˢ ˭ˣ˦˶˯˟ ˸ˣ˶˞ˣ˸ˬ ˭ˢˣ (˶˦ˬˣˮˬ) ˶˧˷˩ˬ ˸ˣ˰˴ˬ˞˟ ˸ˣ˷˰ˮ ï How Scientists Measure 

Carbon Dioxide in the Air  )42:2(, " ˫˧ˡˡˣˬ ˫˧ˮ˰ˡˬ ˡ˴˧˩2CO ˶˧ˣˣ˞˟". 

 ˱˯ˣˮ˰˪ ˢ ˤˣ˩˧˶ ˸ˣˡ˧ˡˬ-2CO (˲ˣ˦ˣˤ˧˞) ˭ˬ˥˲ˢ ˠˣ˯ ˪˷ ˸ˣ˵˧ˡ˟ ˫ˠ ˸ˣ˷˰ˮ ˶˧ˣˣ˞˟,  ˸˰ˡ˪ ˸ˣ˶˷˲˞ˬˢ

˲ˢ ˶ˣ˵ˬ ˸˞˧˵ˣ˞ˬ ˣ˞ ˥ˬ˴ˬ ,˸˧ˮˣ˩ˬˬ ˢ˶˲˯ˣˬ˦˞˪ ˰˧ˠˬ ˞ˣˢ ˫˞ ,˭ˬ˥˧ .˯ˣˮ ˸ˣˡ˧ˡˬˢ ˸˯˧˶˲˷ ˪˩˩

ˢˢˣ˟ˠ ˢˡ˧ˡˬ ˸ˣ˶˧ˡ˸˟ˣ ˫˧ˮˣ˷ ˫˧ˢ˟ˠ˟ ,˥˦˷ˢ ˧ˮ˲ ˪˰ ˶˸ˣ˧ ˢ˪ˣˡˠ ï ˢ ˤˣ˩˧˶ ˪˷ ˫˧˩˶˰ˢ ˨˩-2CO 

 .˶˸ˣ˧ ˫˧˵˧ˣˡˬ ˢ˶˲˯ˣˬ˦˞˟ 

 

 ˸ˣ˪˞˷˸ˣ˟˵˰˟ ˭ˣ˦˶˯ˢ 

1. ˧ˬˣˢ ˭ˣ˦˶˯˟ ˶˟ˣˡˢ? 

:ˢ˟ˣ˷˸ ˶˞˪ ˱ˠˮ˧˪˧˵ ,˴ ˪˷ ˣˮ˟'˯˪˶ ˠˮ˧˪˧˵. 

2. ˶˞˸ xˢ ˤˣ˩˧˶ ˪˷ ˢ˶˧˷˧ ˢˡ˧ˡˬ˪ ˶˧˷˩ˬˢ ˸˞-2CO .ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸  ˱ˣ˵˷ ˸˧˩ˣ˩ˤ ˶ˣˡ˩ ˞ˣˢ ˢˡ˧ˡˬ˪ ˶˧˷˩ˬˢ˷˷ ˫˧ˤ˶˟ ˣ˟ ˫˧˟˪ˣ˷ˬ˶˷˲˞  ˥ˣ˸˲˪˧ˡ˩  ˞˪ˬ˪

˶˧ˣˣ˞˟ ˶ˣˡ˩ˢ ˸˞. 

3.  ˨˧˪ˢ˸ ˶˞ˣ˸ˬ ˭ˣ˦˶˯˟˪˧˦ˮˢ ˤˣ˩˧˶ ˸ˡ˧ˡˬ ˨˶ˣ˴˪ ˶˧ˣˣ˞ ˪˷ ˢˬ˧ˠˡ ˸-2CO . ˢˡ˧ˡˬˢ ˧˟˪˷ ˸˞ ˣ˶ˡ˯

ˢ ˶ˡ˯ˢ ˧˲˪˭ˣ˩ˮ: 

.˞ ˶ˣˡ˩ˢˬ ˶˧ˣˣ˞ˢ ˪˩ ˸˞˴ˣˢ )ˢˡ˧ˡˬˢ ˧˪˩( ˣ ˸˶˧˴˧˪˞˫ˣ˵ . 

.˟ ˢˡ˧ˡˬˢ ˰ˣ˴˧˟ ˫ˣ˵ˬ˪ ˢˡ˧ˡˬˢ ˧˪˩ ˸˞˟ˢ. 

.ɣ  ˸ˣ˧ˮ˷ ˢˬ˩˪ ˤ˶˟ˢ ˸˥˧˸˲ ˧ˡ˩ˢˬ˧ˮ˲ ˯ˮ˩˧ˢ˪ ˶˧ˣˣ˞˪ ˶˷˲˞˪. 

.l ˤ˶˟ˢ ˸˶˧ˠ˯. 

.s ˢˡ˟˰ˬ˪ ˢˬ˧ˠˡˢ ˪˪ˣ˩ ˢˡ˧ˡˬˢ ˧˪˩ ˸˞˟ˢ. 

.x  ˶˧˷˩ˬ˪ ˢˡ˧ˡˬˢ ˧˪˩ ˶ˣ˟˧˥ˢ ˤˣ˩˧˶ ˡˡˣˬ.˶˧ˣˣ˞˟ ˫˧ˤˠ 

 ˟˪˷1 ˢ ˤˣ˩˧˶ ˪˷ ˢ˶˧˷˧ ˢˡ˧ˡˬ-2CO ˶˧ˣˣ˞ ˸ˬ˧ˠˡ ˸˶ˤ˰˟ 

https://www.youtube.com/watch?v=dXBzFNEwoj8&ab_channel=ScrippsOceanography
https://www.youtube.com/watch?v=dXBzFNEwoj8&ab_channel=ScrippsOceanography
https://www.youtube.com/watch?v=dXBzFNEwoj8&ab_channel=ScrippsOceanography
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.ʕ ˞ˣ ˤ˶˟ˢ ˸˥˧˸˲ˢ ˤˣ˩˧˶ ˪˷ ˡ˥ˣ˧ˬ˟ˣ ˶˧ˣˣ˞ˢ ˟˩˶ˢ ˪˷ ˢˤ˧˪ˮ-2OC .ˣ˟ 

.˥ ˸ˣ˞˴ˣ˸ ˫ˣ˷˧˶. 

.˦  ˸ˣˡ˧ˡˬˢ ˪˰ ˢ˶ˤ˥)˭ˬˤ ˣ˸ˣ˞˟ˣ ˫ˣ˵ˬ ˣ˸ˣ˞˟, x˭˩ ˭ˬˤ ˨˶ˣ˞˪.( 

.˧ ˫˧˰˴ˣˬˬ ˫˧˩˶˰ ˟ˣ˷˧˥. 

˞˧.   ˱˶ˠ ˸˧˧ˮ˟ï ˠˮ˧˪˧˵ ˸ˬˣ˵˰. 

4.  ˷ˬ˸˷ˢ ˣ˧˟˞˷ ˶˧˷˩ˬˢ ˸˞ ˢ˞˶ˬ ˠˮ˧˪˧˵ ˪˷ ˣˮ˟ ˧ˡ˩ ˣ˟ ˡˣˡˬ˪ ˸˞ˢ ˤˣ˩˧˶-2CO  .˶˧ˣˣ˞˟ ˣˬ˷ ˢˬ

˪˷ s˩ˬ?˶˧˷ 

:ˢ˟ˣ˷˸ manometer. 

5. ˢ ˤˣ˩˧˶ ˢ˧ˢ ˢˬ-2CO  ˸ˮ˷˟1958 ˟?ˠˮ˧˪˧˵ ˪˷ ˸ˣˡ˧ˡˬ 

:ˢ˟ˣ˷˸ 315 .ˬ"˪˥ 

6. ˢˬ xˢ ˤˣ˩˧˶-2CO ?˫ˣ˧ˢ 

:ˢ˟ˣ˷˸  ˪˰ˬ420 .ˬ"˪˥ 

7. ˢ ˤˣ˩˧˶ ˸ˡ˧ˡˬ ˫˞ˢ-2CO ?˭ˣ˦˶˯˟ ˸˶˞ˣ˸ˬˢ ˢˡ˧˥˧ˢ ˢˡ˧ˡˬˢ ˞˧ˢ ˶˧ˣˣ˞˟ 

:ˢ˟ˣ˷˸  .˞˪ ˭ˣ˦˶˯˟˭ˬ˥˲ˢ ˪˷ ˲ˣ˦ˣˤ˧˞ˢ ˠˣ˯ ˪˷ ˢˤ˧˪ˮ˞ ˫ˠ ˸˶˞ˣ˸ˬ, ˩˧ˡ ˣ˶ˣ˵ˬ ˸˞ ˸˰ˡ˪: 

˵ˣ˞ ,˥ˬ˴ ,˸˧ˮˣ˩ˬ˧˧ .˯ˣˮ 

8. ˸˰ˡ˪ ˰ˣˡˬ˩ ˭ˬ˥˲ˢ ˶ˣ˵ˬ ˸˞ ˸˰ˡ˪ ˟ˣ˷˥ ˫˟?ˢ˶˲˯ˣˬ˦˞ 

:ˢ˟ˣ˷˸ ˧ˡ˩ ˮ˞ˢ ˢ˰˲˷ˢˢ ˸˞ ˨˧˶˰ˢ˪˸ˢ ˤˣ˩˧˶ ˸˧˧˪˰˟ ˸˧ˮˠˣ˲ˣ˶-2CO .ˢ˶˲˯ˣˬ˦˞˟ 

9. ˢ ˤˣ˩˧˶ ˢ˪˰ ˢˬ˩˟-2CO ?˭ˣ˦˶˯˟ ˫˧ˠ˴ˣˬˢ ˫˧ˮˣ˸ˮ˪ ˸˧˯˥˧ ˶˧ˣˣ˞˟ 

:ˢ˟ˣ˷˸  ˤˣ˩˧˶ˢ˟ˢ ˭ˬˤ ˭ˣ˦˶˯ ˸ˮ˷)2018( ï 410 ˬ"˪˥ , ˤˣ˩˧˶ˢ ˫ˣ˧ˢ ˸ˮ˷)2022( ï 421 .ˬ"˪˥ 

˷˶˲ˢˢ :11 .ˬ"˪˥ 

10. ˢˬ ˧ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰˪ ˢ˟˧˯ˢ-2CO  ?˭ˣ˦˶˯˟ ˶ˬ˞ˮˢ ˧˲˪ ˶˧ˣˣ˞˟ 

:ˢ˟ˣ˷˸  ː˶ ˷.˫˧ˮ˟ˣ˞ˬ ˫˧˵˪ˡ ˸˲ 

11. ˰˧˴ˢ xˢˡ˧ˡˬ˪ ˸˲˯ˣˮ ˨˶ˡ  ˤˣ˩˧˶ ˪˷2CO ˢ˶˲˯ˣˬ˦˞˟. 

 

 

 ˫˧ˮˣ˸ˮ ˸˶ˤ˰˟ ˞˧ˢ ˸˲˯ˣˮ ˢ˶˧˷˧ ˢˡ˧ˡˬ ˸˦˧˷ ˫˧˧ˮ˧˧ˣˣ˪ ˫˧˪˪ˣ˩ˢ

˦ ˢ˧ˠˣ˪ˣˮ˩ ˶˷˞ ˸ˣ˥˩ˣˮˬ ˸˶ˤ˥ˣˬˢ ˷ˬ˷ˢ ˶ˣ˞ ˸ˬ˴ˣ˰ ˸˞ ˸ˡˡˣˬ

 ˸ˣ˪ˣ˵˪ˣˬ2CO  .ˢ˶˲˯ˣˬ˦˞˟ ˶˧ˣˣ˞ ˸ˡˣˬ˰˟˟ ˶ˣ˧˞˶ˣ˴ˬˢ ˱ ˸˶˞ˣ˸ˬ

:ˢˡ˧ˡˬˢ ˸˦˧˷ 

 

˶ˣ˧˞ 20:  ˤˣ˩˧˶ ˸ˣˡ˧ˡˬ2CO ˣˣ˪ ˸˶ˤ˰˟ ˧˭˧ 

2, NASA-Orbiting Carbon Observatory 

 

˟˪˷ 2 ˢ ˤˣ˩˧˶ ˪˷ ˢ˶˧˷˧ ˢˡ˧ˡˬ-2CO ˶ˤ˰˟˭˧˧ˣˣ˪ˬ ˫˧ˮˣ˸ˮ ˸  

https://ocov2.jpl.nasa.gov/
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ˢ ˸˪ˣ˵˪ˣˬ-2OC ˫ˣ˦˞ ,ˣ˧ˡ˥˧ ˫˧˶˟ˣ˥ˬ ˫˧˶ˣˡ˩ ˢ˷ˣ˪˷˩ ˸ˠ˴ˣˬ ˭ˬ˥˲  ˭˴ˬ˥ ˧ˬˣ˦˞ ˧ˮ˷ˣ ˶ˣ˲˞ ˰˟˴˟

 .˫ˣˡ˞ ˰˟˴˟.ˢˡ˧ˡˬ˪ ˥˲ˮ ˸ˡ˧˥˧ ˸˶˞˸ˬ ˢ˟˧˸ˢ ˣ ˰˟˴˞ ˸˰˧˟˦ ˣˬ˩ ˸˧ˡˣ˥˧˧ ˣˤ ˢˡ˧ˡˬ˶˷˲˞  ˷ˬ˸˷ˢ˪

˰ ˧ˣˢ˧ˤ ˨˶ˣ˴˪ ˢ˟ˡ˧ ˪˧ˣˣ˪ˢ ˧˧ ˤˣ˩˧˶ ˟ˣ˷˧˥ˣ ˭2CO .2-OCO )2-Orbiting Carbon Observatoryˣˢ ( ˞

 ˪˷ ˫˷˧ˣˣ˪˧˷˷ ˭˧˶ˠ s˞"˯˞ˮ  ˸ˮ˷˟2014 ˢ ˸ˣˬ˶ ˧˶˥˞ ˪˪˥ˢˬ ˟ˣ˵˰˪ ˢ˶˦ˬ˟-2OC  ˢ˶˲˯ˣˬ˦˞˟

 .˳˶˞ˢ ˶ˣˡ˩ ˪˷ 

 ˸˲˶ˣ˴ˬˢ ˢ˧˴ˬ˧ˮ˞˟ˣ ˭ˬˤˢ ˨˶ˣ˞˪ ˱˧˴˶ ˭˲ˣ˞˟ ˸ˣ˷˰ˮ ˣ˪˞ ˸ˣˡ˧ˡˬ˶˷˲˞  ˸ˣ˞˶˪ ˭ˣ˦˶˯˟

)1:07 (˫˧ˮˣ˸ˮˢ ˡ˴˧˩ ˫˧˲˯˞ˮ: 

  Animation: Atmospheric CO2 measurements from NASA's OCO-2 satellite 

 

 ˫˧˧ˬ˪ˣˠˢ ˫˧ˮˣ˸ˮˢ˷˰ ˱˧˴˶ ˭˲ˣ˞˟ ˫˧˲˯˞ˮˡ˧ ˪ˣˣ˪ˢ ˧˧ ˪˷ ˸ˣ˲ˬ˩ ˸ˣˠ˴ˣˬ ˸ˣˡ˟ˣ˰ˬˢ ˸ˣ˞˴ˣ˸ˢ .˫˧ˡ˟ˣ˰ˬ ˭˧

 ˤˣ˩˧˶2CO  ˸ˣ˲ˬ ˸ˠˣ˴˸˟ˣ ˣˤ ˢˡ˧ˡˬ ˸˦˧˷˟ .ˢ˶˲˯ˣˬ˦˞˟˶˷˲˞  ˧ˤˣ˩˧˶ ˸ˣ˞˶˪2CO ˬ ˶ˣˡ˩ ˪˰ˬ ˫˧˧ˬˣ˵

˳˶˞ˢ . 

 

ˬˠˣˡ˪ s,˭ˣ˦˶˯ˢ ï How to Read a Heat Map ïEarth Science Data Visualizations  

)3:11( ï  ˠ˧˴ˬ ˧ˤˣ˩˧˶ ˪˷ ˢ˧ˬˡˢ2CO  ˸˥˞ ˢˮ˷ ˨˶ˣ˞˪ ˣ˪˞ ˸ˣ˧ˣ˶˟˦˴ˢ ˸˰ˣˮ˸ˣ ˢ˶˲˯ˣˬ˦˞˟

)2006(13 . ˪˷ ˸ˣ˧ˣ˶˟˦˴ˢ2CO  ˵˥˶ˢ ˢˬˬ˥ˢ ˤˠ ˸˞ ˸ˣ˶ˤ˲ˬ ˸ˣ˥ˣ˶ˢ˷˩ ˸ˣˮ˸˷ˬˣ ˸ˣ˪˟˶˰˸ˬ

ˢ ˸ˣˬ˶˟ ˫˧˪ˡ˟ˢ ˢ˷˧˥ˬˬ ˫ˠ ˢ˧ˬˡˢˢ .ˣ˧˸ˣ˶ˣ˵ˬˬ-2CO ˣ ˧ˮˣ˲˴ˢ ˶ˣˡ˩ˢ ˧˴˥˟ ˶ˣˡ˩ˢ ˧˴˥˟ˣ ˧ˬˣ˶ˡˢ ˭˩

ˢ ˧ˤˣ˩˧˶˟ ˸ˣ˶ˣ˶˟ ˸ˣˡˣˮ˸-2CO ˶ˣˤ˥ˬ˷ ˪˩˩ ˫˧˧ˬ˪ˣ˰ˢ  .ˢˮ˷ˢ ˸ˣˮˣ˰ ˫˰ ˢˮ˸˷ˬ ˫˧˴˰ˣ ˫˧˥ˬ˴ ˪˷ ˢ˥˧ˬ˴ˢ 

 ˤˣ˩˧˶ ˪˰ ˫˧˥ˬ˴ˢ ˸˰˲˷ˢ ˪˰ ˶˴˵ ˭ˣ˧ˡ ˥˸˲˪ ˶˷˲˞-s2CO  ˢ˥˧ˬ˴ˢ ˸ˣ˧˶ˣˤ˥ˬ ˰ˣˡˬ .ˢ˶˲˯ˣˬ˦˞˟

ˢ ˧ˤˣ˩˧˶ ˪˰ ˢ˰˧˲˷ˬ-2CO  ?˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˪˰ ˰˧˲˷ˢ˪ ˫˧˪ˣ˩˧ ˫˧˧˦ˣ˧˟ ˫˧ˬ˶ˣˠ ˫˞ˢ ?ˢ˶˲˯ˣˬ˦˞˟

ˢ ˤˣ˩˧˶ ˪˰ ˫˧˰˧˲˷ˬ ˫˧˥ˬ˴ ˣ˩˶ˡ˷ ˭ˣˮˠˮˬˢ ˣˢˬ-2CO ?ˢ˶˲˯ˣˬ˦˞˟ 

 

 

 

ˢ ˧ˤˣ˩˧˶ ˸˞ ˡˣˡˬ˪ ˨˶ˡ ˞˴ˬ ˶˧˰˴ˢ ˠˮ˧˪˧˵˷ ˶˥˞˪-2CO ˢ ˸ˣˮ˷ ˸˧˷˞˶˟ ,ˢ˶˲˯ˣˬ˦˞˟˫˧˷˧ˬ˥ 

ˢˣ˫˧˷˧˷ ˢ ˢ˞ˬˢ ˪˷˫˧˶˷˰ ˫˞ˢ :ˢ˪˞˷ˢ ˸˞ ˫˧ˮ˰ˡˬ ˣ˪˰ˢ ,˶˷˲˞ ˢ ˧ˤˣ˩˧˶ ˸˞ ˵ˣˡ˟˪-2CO 

ˢ˷ ˧˲˩ ,ˢˬˣˡ˵ˢ ˢ˶˲˯ˣˬ˦˞˟˧˧˸˪˟ ˶˟ˡˢ˷ ˢ˞˶ˮ ?˫˧ˮ˷ ˧˲˪˞ ˧ˮ˲˪ ˢ˸˧-˧˶˷˲˞.  ˭ˬˤ˟ ˸ˣ˰˯ˬ

˫˧ˮˣ˥˶˵ ˶˵˥˪ ˰ˠˣˮˢ ˪˩˟ ˨˞ .˰ˣˮ˪ˣ˵ ˧˦˶˯˟ˣ ˫˧˶˲˯˟ ˵˶ ˫˧˪ˢˮ˸ˬ, ˦ˮ˞˞ ˸ˮˣ˩ˬ˪ ˢˬˣˡ ˢ˵˧˦˵˶

˭ˬˤ14. 

  

                                                
13  ˪˷ ˪˪˥ˢ ˸ˣ˯˧˦ ˤ˩˶ˬ :˦˧ˡ˶˵NASA. 
14 ˥˸ˢ˪ ˨˧˶ˡˬˢ˳˶˞ˢ ˶ˣˡ˩ ˸ˣˬˬ ,2002. 

 ˟˪˷3 ˢ ˤˣ˩˧˶ ˪˷ ˢ˲˧˵˰ ˢˡ˧ˡˬ-2CO ˫˧ˮˣ˥˶˵ ˥ˣˡ˧˵ ˸˶ˤ˰˟  

https://www.youtube.com/watch?v=nrsYiVJ9WK4&ab_channel=CarbonBrief
https://www.youtube.com/watch?v=nrsYiVJ9WK4&ab_channel=CarbonBrief
https://www.jpl.nasa.gov/edu/teach/activity/earth-science-data-visualizations-how-to-read-a-heat-map/
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 ˧ˢˣˤ ˢˡ˧ˡˬ ˸˦˧˷ ˢ˲˧˵˰ˣ ˞˧ˢˣ˦˶˯˟ ˸˶˞ˣ˸ˬˢ ˨˶ˡ˟ ˸˰˴˟˸ˬ˞˟ˢ ˭: 

Antarctic ice cores tell us about climate change | Natural History Museum What 

(2:40). ˸ˣ˞ ˫˧˥˸ˮˬˣ ˢ˵˧˦˵˶˞˦ˮ˞˟ ˥˶˵ ˸ˣ˟˧˪ ˫˧˥ˡˣ˵ ˫˧ˮ˰ˡˬ ˭˧ˡ˩  ˣ˧ˢ ˢˬ ˸ˣ˪ˠ˪ ˶˟˰˟

ˢ ˤˣ˩˧˶ˣ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ-2CO ˫˧˶˵ˣ˥ ˣˮ˞ ˡ˴˧˩ ˸˲˷ˣ˥ ˥˶˵ˢ ˸˟˧˪ ˸˧ˮ˰ˡˬ ,˭ˣ˦˶˯˟ .

,˸ˣ˶ˣˡˢ ˨˶ˣ˞˪ ˥˶˵ ˮ˟ˣ˸ ˣˮ˪ ˭˸ˣˮ ˢˤ ˡ˴˧˩ˣˣ˟˷ ˭˲ˣ˞ˢ ˪˰ ˸ˣ  .ˢˮ˸˷ˬ ˳˶˞ˢ ˶ˣˡ˩ ˫˧˪˵˞ 

 

 ˸ˣ˪˞˷˸ˣ˟˵˰˟ ˭ˣ˦˶˯ˢ 

1. ?˶˟˰˟ ˫˧˪˵˞ˢ ˧ˮ˧˧˲˞ˬ ˣ˧ˢ ˢˬ ˸˰ˡ˪ ˟ˣ˷˥ ˰ˣˡˬ 

:ˢ˟ˣ˷˸  ˸˰ˡ˪ ˟ˣ˷˥˧ˡ˩  ˫˧˪˵˞˟ ˫˧˧ˣˮ˧˷ˢ ˡ˴˧˩ ˭˧˟ˢ˪ ˫˧˷˥˶˸ˬ.ˡ˧˸˰˟ ˫˧˧ˣ˲˴ ˫˧˧ˣˮ˧˷ ˣ˪˧˞ˣ 

2. ?˭ˣ˦˶˯˟ ˸ˣˡ˧ˡˬˢ ˸ˣ˷˰ˮ ˢ˲˧˞ 

:ˢ˟ˣ˷˸ ˶˞˦ˮ˞˵ ˢ˵˧˦ˢ ˪ˣˬ) ˧ˬˣ˶ˡˢ ˟˦ˣ˵˟ˢ ˓˵ ˧ ˏ˦ ˋ˵ ˋ˶ ˒˞.( 

3.  ˥˦˷˟ ˭˰ˡˬˢˬ ˷˶ˡˮ ˢˬ ˧ˡ˩?˥˧˪˴˧ ˦˵˧ˣ˶˲ˢ˷ 

:ˢ˟ˣ˷˸  ˵˶ ˞˪˭˰ˡˬ ˸ˣ˧ˢ˪, .˸ˣ˟˶ ˫˧˧˥ ˸ˣ˧ˣˮˬˣ˧ˬ ˪˧˰˲ˢ˪ˣ ˫˧˶ˠ˸˞ˬ ˫˧˞ˮ˸˟ ˡˣ˟˰˪ ˸˰ˡ˪ ˞˪˞ 

4. ?˥˶˵ ˸ˣ˟˧˪ ˪˷ ˸ˣˬ˧ˠˡ ˸ˣ˥˵˪ˮ ˡ˴˧˩ 

:ˢ˟ˣ˷˸ ˰ˡ˧ ˪ ˪˷ ˥ˣˡ˧˵ ˧1.5  ˶˦ˬ˟.˫˰˲ ˪˩ 

5. ˥ˣˡ˧˵˟ ˣ˰˧ˠˢ ˵ˬˣ˰ ˢˤ˧˞ ˡ˰ ?˸ˣ˩˧˧˷ ˥˶˵ˢ ˸ˣ˟˧˪˟ ˶˧ˣˣ˞ˢ ˸ˣˬ˧ˠˡ ˢ˲ˣ˵˸ ˣˤ˧˞˪ˣ ˭ˣ˦˶˯˟ ˭˧ˣ˴ˬˢ ˦˵˧ˣ˶˲˟ 

:ˢ˟ˣ˷˸ 364 ˵ˬˣ˰ ˶˦ˬ, ˪˷ ˢ˲ˣ˵˸˪ ˸ˣ˩˧˧˷ ˣ˪˞ ˸ˣˬ˧ˠˡˣ˧ˮ˲ ˫˧˶˷˰ .ˢˮ˷ ˱˪˞ 

6.  ˢ˸˪˰ ˢˬ˩˟ˢ˶ˣ˦˶˲ˬ˦ ˟s˟ ˢ˵˧˦˵˶˞˦ˮ˞˫˧˷˧ˬ˥ ?˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ 

:ˢ˟ˣ˷˸ ˟-2 ˪˴ ˸ˣ˪˰ˬˤ˯ˣ˧. 

7.  ˫˧ˮ˷˟ ˸˶˟ˣˠ ˸ˣ˶˧ˡ˸˟ ˸˧˲˴ˮ ˢ˰˲ˣ˸ ˣˤ˧˞?ˢ˵˧˦˵˶˞˦ˮ˞˟ ˸ˣˮˣ˶˥˞ˢ 

:ˢ˟ˣ˷˸ ˢˣ ˢ˪˧˲ˮˢ˶˷˲ ˪˷ .˫˧ˮˣ˥˶˵ 

8.  ˥˶˵ ˸ˣ˟˧˪ ˥ˣˡ˧˵ ˨˧˪ˢ˸ ˶˞ˣ˸ˬ ˭ˣ˦˶˯˟˧ˡ˩  ˣ˧ˢ ˢˬ ˸ˣ˪ˠ˪ ˶˟˰˟ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ

ˢ ˤˣ˩˧˶ˣ-2CO. ˭ˣ˩ˮˢ ˶ˡ˯ˢ ˧˲˪ ˢˡ˧ˡˬˢ ˧˟˪˷ ˸˞ ˣ˶ˡ˯: 

.˞ ˥˦˷ ˸ˡ˟˰ˬ ˸ˬ˵ˢ˪ ˫ˣ˵˧ˬ ˸˶˧˥˟.  

.˟ ˢ˥ˣ˶˞ ˸ˮ˩ˢˣ ˫˧˪ˢˣ˞ ˸ˬ˵ˢ. 

.ɣ ) ˥˶˵ ˸ˣ˟˧˪ ˥ˣˡ˧˵ ˪˷ ˵ˬˣ˰˟1.5 ˶˦ˬ˫˧ ˫˰˲ ˪˩˟(. 

.l  ˸ˣ˧˵˯ˡ˪ ˥˶˵ˢ ˸ˣ˟˧˪ ˨ˣ˸˧˥˸ˣ˰˴ˬ˞˟  .˶ˣ˯ˬ 

.s .ˢ˲ˣ˵˸ˣ ˵ˬˣ˰ ˧˲˪ ˸ˣ˧˵˯ˡˢ ˭ˣˬ˧˯ 

.x  ˥˶˵ˢ ˨ˣ˸˟ ˸ˣ˞ˣ˪˩ˢ ˶˧ˣˣ˞ˢ ˸ˣ˰ˣ˟ ˟˩˶ˢ ˪˷ ˢˤ˧˪ˮ˞ ˧ˡ˩ ˢ˶˲˯ˣˬ˦˞˟ ˫˧ˤˠˢ ˟˩˶ˢ ˸˞ ˸˰ˡ˪

 .ˢ˲ˣ˵˸ ˢ˸ˣ˞ ˪˷ 

.ʕ ˢˢ ˨˶ˣ˞˪ ˸ˣˮˣ˷ ˸ˣ˲ˣ˵˸˟ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˩˶˰ˢˣ ˢˬˬ˥ˢ ˧ˤˠ ˤˣ˩˧˶ ˟ˣ˷˧˥.ˢ˧˶ˣ˦˯˧ 

.˥ .˶˟˰˟ ˫˧˪˵˞ ˧ˣˮ˧˷ ˸ˮ˟ˢ 

 

https://www.youtube.com/watch?v=VjTsj-fi-p0&t=145s&ab_channel=NaturalHistoryMuseum
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9.  ˫˩˸˰ˡ˪ ˰ˣˡˬ˶˷˲˞  ˣˤ ˢˡ˧ˡˬ ˨˶ˡ ˪˰ ˨ˣˬ˯˪ˢ˶˦ˬ˟ ?˫˧˪˵˞ ˧ˣˮ˧˷ ˪˰ ˸ˣˮ˵˯ˬ ˵˧˯ˢ˪ 

:ˢ˟ˣ˷˸ ˸ˣˡˡˣ˟ˬ ˭ˢ ˥˶˵˟ ˸ˣ˞ˣ˪˩ˢ ˶˧ˣˣ˞ˢ ˸ˣ˰ˣ˟,  ˞˪ ˭˟˩˶ˢˣ ˢ˧ˢ .˭ˬˤˢ ˫˰ ˸ˣˮ˸˷ˢ˪ ˪ˣ˩˧

 ˸ˡ˧ˡˬˢˢ ˟˩˶ˢ˧.˭ˬˤ˟ ˰˯ˬ ˪˷ ˠˣ˯ ˞ 

10. ˰˧˴ˢ x ˤˣ˩˧˶ ˸ˡ˧ˡˬ˪ ˸˲˯ˣˮ ˨˶ˡ2CO ˷˷ ˶˶.˶˟˰˟ 

:ˢ˟ˣ˷˸  ˵˧˯ˢ˪ ˪ˣ˩˧ ˰ˡˬˢ ,˥˶˵˪ ˢˬˣˡ˟˪˰ ˫˧ˮˣ˸ˮ ˢ ˧ˤˣ˩˧˶-2CO  ˨˪ˢˬ˟ ˢ˶˲˯ˣˬ˦˞˟

 ˫ˠ ˢ˧˶ˣ˦˯˧ˢˢ˧˲˪ ˰ˤˠ ˣ˞ ˫˧˰˪˯ ˰˧˫˧˴. 

 

˭ˣ˦˶˯˟ dCO2 in the Ice Core Recor )3:01 ( ˸ˣ˶˞ˣ˸ˬ ˸ˣˬˣ˵ˬˬ ˸ˣ˵˧˸˰ ˥˶˵ ˸ˣ˟˧˪ ˪˷ ˸ˣ˧˶˲˯

˳˶˞ˢ ˶ˣˡ˩˟ ˫˧ˮˣ˷ˢ˪˞ ˸ˣ˧˶˲˯ .  ˶˧ˣˣ˞ ˸ˣ˰ˣ˟ ˪˷ ˸ˣˬ˧ˠˡ ˸ˣ˪˧˩ˬˢˣ ˭˩ˣ˸˟ ˸ˣ˞ˣ˪˩ˬ˧˰ ˸ˣˡ ˧˩ˢ ˸ˣˬ˶-

2CO ˪ ˸ˣˬˣˡ ˭ˮ˧˞ ˫ˣ˧ˢ ˪˷ˢ ˸ˣˬ˶-2CO ˢ˲ˣ˵˸ ˫ˣ˷˟  ˢˤ˶˸ˣ˧ ˬ-400,000  .ˢˮ˷ 

 
 ˸ˣ˪˞˷˸ˣ˟˵˰˟ ˭ˣ˦˶˯ˢ 

1. ˪˰ ˶˟ˣˡˬ ˭ˣ˦˶˯ˢ ˸˪˧˥˸˟ ˶˞ ˪˷ ˸˧ˬˣ˞˪ˢ ˢˡ˟˰ˬ˟ ˢ˧˧˶˲˯ ˸ˣ˴˟ˢ˸˧˶  ˢ˪˧˩ˬ ˢˬ .ˣˡ˶ˣ˪ˣ˵˟

?ˣˤ ˢ˧˧˶˲˯ 

:ˢ˟ˣ˷˸  .˳˶˞ˢ ˶ˣˡ˩˟ ˫˧˟˶ ˸ˣˬˣ˵ˬˬ ˥˶˵ ˸ˣ˟˧˪ ˪˷ ˸ˣˬ˧ˠˡ ˢ˪˧˩ˬ ˣˤ ˢ˧˧˶˲˯ 

2. ˢˬ ˧?˰ˣˡˬˣ ˢ˧˧˶˲˯˟ ˢ˶ˣ˦˶˲ˬ˦ˢ 

:ˢ˟ˣ˷˸  ˞˧ˢ ˢ˞ˣ˲˵ˢ ˢ˧˧˶˲˯˟ ˢ˶ˣ˦˶˲ˬ˦ˢCo35-˸˞ˤˣ ,  ˸ˣ˞ˣ˲˵ ˥˶˵ˢ ˸ˣ˟˧˪ ˸˞ ˶ˬ˷˪ ˧ˡ˩

˞ˢ ˸ˣ˰ˣ˟ ˸˞ˣ .˸ˣ˞ˣ˪˩ ˶˧ˣˣ 

3.  ˢ˵˧˸˰ˢ ˥˶˵ˢ ˸˟˧˪ ˧ˢˬ ˶˸ˣ˧˟?ˢ˧˧˶˲˯˟ 

:ˢ˟ˣ˷˸  ˢ˵˧˸˰ˢ ˥˶˵ˢ ˸˟˧˪ ˶˸ˣ˧˟ ˢ˲ˣ˵˸˪ ˸˩˧˧˷ ˢ˧˧˶˲˯˟˷˧ˮ˲˪ 400,000  .ˢˮ˷ 

4. ?ˢ˲˧˵˰ ˣ˞ ˢ˶˧˷˧ ˞˧ˢ ˢˡ˧ˡˬˢ ˫˞ˢ 

:ˢ˟ˣ˷˸  ˧ˤˣ˩˧˶ ˫˧˶ˤ˥ˣ˷ˬ ˥˶˵ˢ ˸ˣ˟˧˪˟ ˞ˣ˪˩ˢ ˶˧ˣˣ˞ˢ ˟˩˶ˢ ˸˶ˤ˰˟ .ˢ˲˧˵˰ ˞˧ˢ ˢˡ˧ˡˬˢ2CO 

.ˢ˧˶ˣ˦˯˧ˢ˟ ˶˧ˣˣ˞˟ 

5.  ˰ˣˡˬ˪ ˭˰ˡˬˢˣ˪˧˰ˬ ˷˟ ,˸ˣ˲˲˩ ˸ˣ˲˲˩ ˭ˢ˧˪˰ˬˣ ˶ˣ˵ ˢˡ˟˰ˬ? 

:ˢ˟ˣ˷˸ ˪˧˰ˬˢ ˶ˣ˵ˢ ˸ˣ˲˲˩ˣ ˠˬ˫˧ˮ˧ ˪˰ ˭˰ˡˬˢ  ˸ˣ˟˧˪ˬ ˸ˣ˰ˮˣˬˢ ˢˡ˟˰ˬ˟ ˸ˣ˩ˣˬˮˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˧ˮ˲ˬ

 ˸ˣ˲˲˩ .˶˧˷˲ˢ˪ ˥˶˵ˢˢˡ˟˰ˬˢ ˠˬ˧ˬ ˸ˣ˟ˣ˷˥ˢ ˸ˣˬ˧ˠˡˢ ˪˰ ˸ˣˮ ˧ˮ˲ ˫ˣˢ˧ˤ˧ˢ ˫˰ ˰ˠˬ ˟˵˰ .˫˧˧ˡ 

6. ?˥˶˵ˢ ˸˟˧˪ ˨ˣ˸˟ ˫ˣ˵˧ˬˢ ˸˞ ˫˧˩˶˞˸ˬ ˡ˴˧˩ 

:ˢ˟ˣ˷˸ ˰ ˢ˷˰ˮ ˨ˣ˶˞˧˸ˢˡ˧ ˪.ˢˮ˷ˢ ˸ˣˮˣ˰ ˸˞ ˸ˬ˞ˣ˸ˢ ˥˶˵ˢ ˪˷ ˢˮˣ˷ˢ ˸ˣ˲˧˲˴˟ ˸ˣˮˮˣ˟˸ˢ ˧ 

7.  ˥˶˵ˢ ˸˟˧˪˟ ˸˧˲˴ˮ ˸˲˯ˣˮ ˢ˰˲ˣ˸ ˣˤ˧˞ˣ?˭ˣ˦˶˯˟ ˸ˠ˴ˣˬ 

:ˢ˟ˣ˷˸  .˷˰ˠ ˶ˢ ˸ˣ˴˶˲˸ˢ 

8. ˢ ˤˣ˩˧˶ ˸˞ ˫˧ˡˡˣˬ ˫˧˶˵ˣ˥ˢ ˡ˴˧˩-2CO ?ˢ˵˧˸˰ ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸ ˰ˡ˧ ˪˞ˣ˪˩ˢ ˢ˶˲˯ˣˬ˦˞˟ ˫˧ˤˠˢ ˟˩˶ˢ ˪˷ ˢˤ˧˪ˮ˞ ˧.˥˶˵ˢ ˸˟˧˪ ˨ˣ˸˟ ˶˧ˣˣ˞ ˸ˣ˰ˣ˟˟ ˢ 

 

https://www.youtube.com/watch?v=oHzADl-XID8&ab_channel=Earth%3ATheOperators%27Manual
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9. ˢ ˤˣ˩˧˶ ˢ˟˷ ˸˧ˮ˟˸ ˣ˪˧ˠ ˫˧ˮ˰ˡˬˢ ,˫˧ˮˣ˸ˮ ˱ˣ˯˧˞ˣ ˢˤ˧˪ˮ˞ ˶˥˞˪-2OC  ˡ˶˧ˣ ˢ˪˰ ˢ˶˲˯ˣˬ˦˞˟

?˫˧ˤˣ˩˧˶ˢ ˥ˣˣ˦ ˢ˧ˢ ˢˬ .˸ˣ˧˶ˣˤ˥ˬ˟ 

:ˢ˟ˣ˷˸  ˢ˧ˢ ˫˧ˤˣ˩˧˶ˢ ˥ˣˣ˦180ï280  ˬ"˪˥ ˨˶ˣ˞˪400,000  .ˢˮ˷ 

10. ˯˧ˢˢ ˨˶ˣ˞˪ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˫˧˩˶˰ ˫ˠ ˶ˤ˥˷˪ ˫˧˪ˣ˩˧ ˫˧ˮ˰ˡˬˢ ˧ˬˣ˦˞ ˪˷ ˸ˣˤ˧˪ˮ˞ ˨ˬ˯ ˪˰ ˢ˧˶ˣ˦

ˢ ˢˬ .˸ˣ˞ˣ˪˩ˢ ˶˧ˣˣ˞ˢ ˸ˣ˰ˣ˟˟ ˫˧˞˴ˬˮˢ ˭˴ˬ˥ˢ˧ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸ˣ˧˸ˡˣˮ˸ ˧˟ˠ˪ ˢˮ˵˯ˬˢ ˢ˸˧

 ˨˶ˣ˞˪400,000 ?ˢˮ˷ 

:ˢ˟ˣ˷˸  ˫ˠ ˣ˞˶ˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˩˶˰˫ˢ  .˫˧ˮ˷ˢ ˨˶ˣ˞˪ ˸˧˶ˣˤ˥ˬ ˢˡ˧˶˧ˣ ˢ˧˧˪˰ ˪˷ ˸˧ˮ˟˸

  .˳˶˞ˢ ˶ˣˡ˩˟ ˥˶˵ˢ ˸ˣ˲ˣ˵˸ ˸˞ ˸ˬ˞ˣ˸ ˣˤ ˸ˣ˧˶ˣˤ˥ˬ 

11. ˬˢ ˫˞ˢ ˥ˮˣpresent (˧˥˩ˣˮ)  ˸ˮ˷˪ ˯˥˧˧˸ˬ ˱˶ˠ˟2022 ? 

:ˢ˟ˣ˷˸ ˢ ˤˣ˩˧˶ ˪˷ ˨˶˰ˢ .˞˪-2CO " ˶ˡˠˣˬˢ ˭ˬˤ˟ ˱˶ˠ˟˧˥˩ˣˮ ˞ˣˢ "380  .ˬ"˪˥ˣ˧ˢ ˢˤ ˨˶˰ ˫

 ˣˮ˧ˢ ˪˰ˬ420 ˬ"˪˥ . 

12. ˭ˣ˦˶˯ˢ ˟ ˫˯˶ˣ˲-9 ˟ ˪˧˶˲˞2012 ˥ˮˣˬˢ ˸˞ ˭˧˧˴ˬˢ ˞ˣˢ ˢˤ ˨˧˶˞˸ ˫˞ˢ .present? 

:ˢ˟ˣ˷˸ ˣˬˢ ˭ˬˤ ˢˬ˩˪ ˧ˣ˪˸ .˞˪ ˢ˞˶ˮˢ ˪˩˩ ,˧˥˩ˣˮˢ ˷ˡˣ˥˪ ˢˮˣˣ˩ˢ "˧˥˩ˣˮ"˟ ˫˞ ,˯˥˧˧˸ˬ ˥ˮ

 .˧˥˩ˣˮˢ ˶ˣ˷˰˪ ˣ˞ ˸˧˥˩ˣˮˢ ˢˮ˷˪ 

13. ˢ ˤˣ˩˧˶˟ ˸˧˸ˣ˰ˬ˷ˬˢ ˢ˧˧˪˰ˢ ˢ˪˥ ˫˧ˮ˷ ˢˬ˩ ˨˪ˢˬ˟-2CO  ˫˧ˤˣ˩˧˶ˢ ˥ˣˣ˦˪ ˶˟˰ˬ ˢ˶˲˯ˣˬ˦˞˟

?˧˶ˣ˦˯˧ˢˢ 

:ˢ˟ˣ˷˸  ˨˪ˢˬ˟ ˵˶250  ˫˧ˮ˷ˢ .˸ˣˮˣ˶˥˞ 

14 .ˢ ˤˣ˩˧˶ ˸ˬˠˬ ˧ˢˬ-2CO ?ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸ ˢ˧˧˪˰ ˸ˬˠˬ, ˪.ˢ˶˧˴˰˪ ˣ˞ ˭ˣ˸˧ˬ˪ ˭ˬ˧˯ ˪˩ ˞˪ 

15 .ˣˤ ˸˴˞ˣˬˣ ˸ˡˬ˸ˬ ˢ˧˧˪˰˪ ˢ˟˧˯ˢ ˸ˣ˧ˢ˪ ˢ˪ˣ˩˧ ˢˬ? 

:ˢ˟ˣ˷˸  ˸ˣ˦˧˪˲2CO  ˢ˶˲˯ˣˬ˦˞˪ˢ˞˴ˣ˸˩ ˬ .˫ˡ˞ˢ ˸ˣ˪˧˰˲ 

 

  

˶ˣ˧˞ 12: ˥ˣˡ˧˵ ˸˟˧˪ ˥˶˵ ˦ˮ˞˟˞ˢ˵˧˦˵˶ ˪ ˨˶ˣ˴ˢ˩˶˰ˢ ˪˷ ˤˣ˩˧˶ s-CO2 ˢ˶˲˯ˣˬ˦˞˟ ˢ˧˶ˣ˦˯˧ˢ˟  
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˯ˬ ˸ˣ˪˧˰˲' 9 :" ˸ˣ˲ˬ ˞ˣ˶˵˪2CO" 

˶˲ˬ˦ ˸ˣ˲ˬ˪ ˢˬˣˡ˟ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ ˸ˣ˲ˬ˪ ˣ˞ ˢ˶ˣ˦ ,˧ˤˣ˩˧˶ ˸ˣˠ˧˴ˬˢ ˸ˣ˲ˬ ˫ˠ ˷˧ 2CO 

 .ˢ˶˲˯ˣˬ˦˞˟ ˧ˤˣ˩˧˶˟ ˢ˧˧˪˰ˢ ˸ˬˠˬ ˸˞ ˸ˣ˞˶˪ˣ ˫˧ˮˣ˸ˮ˪ ˱˷˥˧ˢ˪ ˞˧ˢ ˣˤ ˸ˣ˪˧˰˲ ˸˶˦ˬ2CO  ˨˶ˣ˞˪

 ˫˧ˮ˷ˢ2002ï2016. ˫˧˟˪˷ ˧ˮ˷ ˣˤ ˸ˣ˪˧˰˲˟ . 

 

 
 

 ˸˥˧˸˲˧ˬˡˢ˪˷ ˢ  ˧ˤˣ˩˧˶2CO :NASA ï Climate Time Machine15 

˟ ˫˧˶˥ˣ˟ ˶ˣ˷˧˵˪ ˢ˯˧ˮ˩ ˶˥˞˪-Carbon Dioxide ˪ ˫˧˰˧ˠˬˣ ˸ˣ˲ˬ ˸˶ˡ˯ˢ ˫˧˧ˣˮ˧˷ ˢˠ˧˴ˬ

 ˪˷ ˢ˴˲ˢˣ ˤˣ˩˧˶˟ ˫˧˧˪˟ˣ˪ˠ2CO  ˤ˞ˬ2002  ˪˷ ˢ˟ˣˠ ˥ˣˣ˦˟3ï13  ˬ"˵ˬ ˸˲ˬ ˸˧˸˥˸˟ .˳˶˞ˢ ˶ˣˡ˩

 ˫˪ˣ˰ˢ˶˷˲˞ ˶ ˥ˣˣ˦ ˸˞ ˸ˣ˞˶˪ˢ ˧ˤˣ˩˧-2CO  ˸ˣˡ˧˥˧˟ ˢ˶˲˯ˣˬ˦˞˟ ˪˷ ˪˷ ˥ˣˣ˦˟ ˭ˣ˧˪˧ˬ˪ ˫˧˵˪˥365ï

425 ;ˬ"˪˥ ˫˧˟ˣˢ˴ ˫˧˰˟˴˟ ˫˧ˮ˧ˣ˴ˬ ˫˧ˢˣ˟ˠ ˫˧˩˶˰-˫˧ˬˣˡ˞, x˫˧˪ˣ˥˩ ˫˧˶ˣˤ˞- ˪˰ ˫˧˰˧˟˴ˬ ˫˧˵ˣ˶˧

 .˶˸ˣ˧ ˫˧˩ˣˬˮ ˫˧ˤˣ˩˧˶˸ˣ˰˴ˬ˞˟ ˭ˬ˯ˢ ˸˶˧˶ˠ  ˢˮ˧ˬ˧ ˶˷˲˞) ˫˧ˮˣ˷ ˫˧˩˧˶˞˸ ˭˧˟ ˶ˣ˟˰˪2002ï2016 (

 ˸ˣ˞˶˪ˣ ˸˞ ˸ˣˬ˶-s2CO ˬ˟ ˪˰ ˫˧ˮˣ˷ ˸ˣˬˣ˵ ˧ˮ˲ .˳˶˞ˢ ˶ˣˡ˩ 

 

 

 ˸ˣ˪˞˷˸ˣ˟˵˰˟ ˢ˧ˬˡˢˢ 

1.  ?ˢ˧ˬˡˢ˟ ˰˧˲ˣˬ ˸ˣ˞˴ˣ˸ ˪˷ ˠˣ˯ ˢˤ˧˞ 

:ˢ˟ˣ˷˸ ˧˸˧˲˴˸ ˶˵˥ˬ ˪˷ ˸ˣ˞˴ˣ˸. 

2. ˶ˣ˟˰ ˢ ˤˣ˩˧˶ ˪˷ ˫˧ˮˣ˸ˮˢ ˫˧˰˧˲ˣˬ ˭ˬˤ ˸˲ˣ˵˸ ˣˤ˧˞-2CO ?ˢ˶˲˯ˣˬ˦˞˟  

:ˢ˟ˣ˷˸ ˢ ˶ˣ˟˰˫˧ˮ˷ 2002ï2016. 

3. ˢˬ xˢ ˢˮ˸˷ˬˢ˧ˣ˪˸? 

:ˢ˟ˣ˷˸  ˤˣ˩˧˶2CO ) ˢ˶˲˯ˣˬ˦˞˟˟ (ˢ˶˲˯ˣ˲ˣ˶˦˪˥"ˬ. 

4. ˢ ˢˮ˸˷ˬˢ ˪˷ ˫˧˩˶˰ˢ ˥ˣˣ˦ ˢˬ˧ˣ˪˸? 

ˢ˟ˣ˷˸: 365ï425 ˬ"˪˥. 

5. ˡ˴˧˩ ˢ ˢˮ˸˷ˬˢˡˡˬˮ ˧ˣ˪˸? 

:ˢ˟ˣ˷˸ ˣˣ˪ ˸˶ˤ˰˟˧˭˧. 

6. ˰ˣˡˬ ˸˰ˡ˪˫˩  ˪˷ ˰˴ˣˬˬ ˤˣ˩˧˶ ˸˰ˡ˪ ˟ˣ˷˥2CO ˢ˶˲˯ˣˬ˦˞˟ ˫˧ˣ˯ˬ ˭ˬˤ˟ ˫˧ˣ˯ˬ ˫ˣ˵ˬ˟?  

:ˢ˟ˣ˷˸ ˧ˡ˩ ˢ ˤˣ˩˧˶ ˸˞ ˠ˴˧˧ˬˢ ˧˸˧ˬ˞ ˨˶˰ ˪˟˵˪-2CO  ˫ˣ˵ˬ˟ ˢ˶˲˯ˣˬ˦˞˟ ˭ˬˤ˟ ˫˧ˣ˯ˬˢ

 .˫˧ˣ˯ˬˢ 

                                                
15  ˪˷ ˢˤ ˶˸˞˟˞"˯˞ˮ ˶˷˲˞  ˸ˣ˧ˬˡˢ ˫ˠ ˸ˣ˞˶˪˪˷  .˫˧ˢ ˧ˮ˲ˣ ˥˶˵ ,ˢ˶ˣ˦˶˲ˬ˦ ˯˥˧˟ ˢ˧ˬˡˢ˟ ˷ˣˬ˧˷ˢ ˪˰ ˫˧˶˟˯ˢˢ
˪˞˴ˬˮ ˣ˪˞ ˫˧ˬ˶ˣˠ˫˧ ˪˶ˢ ˫˧˵˶˲˟˟˧˦ˮ˧.˫˪ˣ˩˟ ˢˤ ˟˪˷˟ ˵ˬ˰˸ˢ˪ ˨˶ˣ˴ ˭˧˞ˣ ˫ 

 ˟˪˷1 ˢ ˤˣ˩˧˶ ˸˧˧ˬˡˢ-2CO  ˸ˣ˲ˬ˟ 

 ˟˪˷2 ˢ˧ˬˡˢ ˪˰ ˸ˣ˪˞˷ 

https://climate.nasa.gov/interactives/climate-time-machine
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7. ˰ˣˡˬ ˸˰ˡ˪˫˩ ˪ ˟ˣ˷˥ˡˣˡˬ  ˪˷ ˰˴ˣˬˬ ˤˣ˩˧˶2CO ˢ˶˲˯ˣˬ˦˞˟ ˭ˬˤ ˨˶ˣ˞˪? 

:ˢ˟ˣ˷˸ ˧ˡ˩ ˸ˣ˧˸ˬˠˬ ˸ˣ˞˶˪. 

8. ˰ˣˡˬ ˸˰ˡ˪˫˩  ˪˷ ˫˧ˤˣ˩˧˶ ˫ˠ ˸˰ˡ˪ ˟ˣ˷˥2CO ?˯ˣ˟ˣ˪ˠˢ ˧ˮ˲ ˪˰ ˫˧ˮˣ˷ ˸ˣˬˣ˵ˬ˟ 

:ˢ˟ˣ˷˸ ˧ˡ˩ ˸ˣˮˣ˶˸˲ ˪˰ ˟ˣ˷˥˪ˣ ˶ˣˤ˧˲ ˭˧˟ˢ˪ ,˸ˣ˦˧˪˲ˢ ˶ˣ˵ˬ ˸˞ ˭˧˟ˢ˪. 

9. ˫˞ˢ ˶˷˲˞ ˶˪ ˤˣ˩˧˶ ˪˷ ˸ˬ˧ˣ˯ˬ ˸˧ˮ˟˸ ˸ˣ˞2CO  ?˫˧ˣ˯ˬ ˶ˣˤ˞˟ ˢˣ˟ˠ 

:ˢ˟ˣ˷˸ ˞˪.  

10.  ˫˞ˢ˶˷˲˞ ˟ ˶ˬˣ˪ ˪˷ ˢˢˣ˟ˠ ˢˬ˶ˢˬ ˵ˣ˧ˡ ˫ ˪˷ ˫˧ˤˣ˩˧˶ˢ2CO  ˣ˶˷˷ ˶˟ˬ˴ˡ˟ ˪˞˶˷˧ ˪˰ˬ

2016 ? 

:ˢ˟ˣ˷˸ ˞ ˢ˲ˬˢ ˪˷ ˢ˧˴ˣ˪ˣˤ˶ˢ ,˞˪ˢˮ˧  .˵˧ˣˡˬ˟ ˸˰ˡ˪ ˸˶˷˲˞ˬ 

11.  ˸ˣ˷˰˪ ˨˧˶˴ ˢˬ˧ˡ˩ ?˫˧˩˶˰ˢ ˸˞ ˸˰ˡ˪ 

:ˢ˟ˣ˷˸ ˰ˡ˧ˬ ˧˶ˠ˞ˬ˪ ˸ˣˮ˲˪  ˪˷ ˦ˬ˶ˣ˲˟ ˫˧ˠ˴ˣˬˢ˞˪˟˦˸ˣ  ˧ˡ˩ .˫˧ˮˣ˸ˮˢ ˸˞ ˸ˣ˞˶˪ 

 

 ˷˧ ˭ˮˣ˟˸ˢ˪ ˭ˣ˦˶˯˟of global carbon dioxide NASA: Video: Super HD view 

)0:30( ,˧ˡˬˣ˪ˢ ˧ˮ˲˟ ˸ˣˮˬ˪ˣ˸ˣˡ˟ˣ˰ ˢˬ˩ ˫: 

.˞ ˤˣ˩˧˶ ˪˷ ˫˧˧˪˟ˣ˪ˠ ˫˧ˮˣ˸ˮ ˫ˢ ˭ˣ˦˶˯˟ ˫˧ˠ˴ˣˬˢ ˫˧ˮˣ˸ˮˢ s˧-2CO  ˦˯ˣˠˣ˞ ˫˧˷ˡˣ˥˟ ˢ˶˲˯ˣˬ˦˞˟

 ˶˟ˬ˦˲˯ ˡ˰2006 . 

.˟ ˢ ˧ˤˣ˩˧˶ ˸˞ ˸ˣ˞˶˪ ˶˷˲˞ ˳˧˵ˢ ˱ˣ˯˟-2CO  ː˶ ˷ ˟˵˰ ˢ˵˧˶˲˞ ˸˷˟˧ ˪˰ˬ ˫˧ˢˣ˟ˠˢ.˸ˣ˲ 

.ɣ ˬ ˪˷ ˫˧ˢˣ˟ˠ ˫˧ˤˣ˩˧˶ ˫˧ˠ˴˧˧ˬˢ ˫˧ˬˣˡ˞ˢ ˫˧˰˟˴ˢ ,˱˶ˣ˥ˢ ˸˪˧˥˸ ˡ˰ ˣ˧˸˯ˢ ˱ˣ˯2CO  ˸˞ ˫˧˞˶ˬ

ˣˬˢ ˸˷ˣ˪˷˫˧ˡ˵  ˫˧˧˶˵˧˰ˢ˷˪  ː˶ ˷˶˞ ˥˶ˤˬ :˫˧ˮ˟ˣ˞ˬ ˵˪ˡ ˸˲ ˸ˣ˴˟ˢ˸˧˶ ˸ˣ˥ˣ˶ˢ .˭˧˯ˣ ˢ˲ˣ˶˧˞ ,

ˢˬ ˪ˣˡˠ ˵˪˥ ˸ˣ˲˧˰ˬ-2CO .˧ˮˣ˲˴ˢ ˟˦ˣ˵ˢ ˭ˣˣ˧˩˪ 

 

˯ˬ ˸ˣ˪˧˰˲' 10 :"˧˟˧˴˵˸ ˭ˤ˞ˬ" 

ˢ ˤˣ˩˧˶ ˰ˣˡˬ-2CO  ?ˢ˪˧˪˟ ˢ˪ˣ˰ 

ˢ˪˧˪˟, ˞ ˣ˞ ˫˧˸˧˥˲ˬ ˫˧˥ˬ˴ ,˱˶ˣ˥ˢˣ ˣ˧˸˯ˢ ˨˪ˢˬ˟ ˣ˞ ˱˵˧˯˲ˬ ˵˶ˣ ,ˢˤ˸ˮ˧˯ˣ˦ˣ˲ˢ ˨˧˪ˢ˸ ˸˞ ˫˧

 ˫˧˶˶˥˷ˬ2CO ˶˧ˣˣ˞˪ ˢ˶ˤ˥˟  ˨˧˪ˢ˸˟ˢ ˢˬ˧˷ˮˢ .˸˧˞˸ ˢ˰˲ˣ˸ˤˢˮˣ˩ˬ ˣ ˰˪˧ ˸ˣ˟ˣ˶˵ ˫˧˸" ˶ˣˤ˥ˬ

˧˰˟˦ˢ ˭ˬ˥˲ˢ" ˳˶˞ˢ ˶ˣˡ˩ ˸ˣ˩˶˰ˬ ˭˧˟ ˭ˬ˥˲ˢ ˧˲ˣ˪˧˥ ˸˞ ˶˞˸ˬ ˭ˬ˥˲ˢ ˶ˣˤ˥ˬ .ˢ ˭ˣˠ˩ ,˸ˣˮˣ˷

) ˢ˶˲˯ˣ˶ˡ˧ˢˢˣ ˢ˶˲˯ˣ˧˟ˢ ,ˢ˶˲˯ˣˬ˦˞ˢ˶ˣ˧˞ 22.( ˱˯ˣˮ ˨˩ ˪˰ ,˶ˣˡ˩ˢ ˧˴˥  ˶ˣˤ˥ˬ˟ ˦˪ˣ˷ ˧ˮˣ˲˴ˢ

 ˤˣ˩˧˶ ˪˷ ˧˸ˮ˷ˢ2CO,  ˸˧˥ˬ˴ ˢ˯ˬˣ˧˟ˣ ˧˸˷˟˧ ˥˦˷ ˣ˪ ˷˧˷ ˭ˣˣ˧˩ˬ˷ ˢ˪˞ˬ ˶˸ˣ˧ ˢ˟˶ˢ ˫˧˪ˣˡˠ ˧˴˥˟

.˧ˬˣ˶ˡˢ ˶ˣˡ˩ˢ 

 ˶˸˞˟ ˯ˣ˲ˬ˵IL .ˢ˧ˠ˶ˮ˞ˣ ˫˧˶ˬˣ˥ ˧˶˟˰ˬˣ ˢ˧ˠ˶ˮ˞ ˸ˣ˶ˣ˵ˬ ˪˰ ˵˶˲ ˣˮ˷˧ "ˢ˧ˠˣ˪ˣ˵˞" ˷ˡ˥ˢ ˯˶ˣ˵˟ ,

˸˸˟- ˵˶˲3.6  ˪˰ ˫˧˞˪˲ˮ ˢ˞˶ˣˢ ˧˶ˬˣ˥ ˫˧˰˧˲ˣˬ˭ˬ˥˲ˢ ˶ˣˤ˥ˬ .˪ˣˠ˶˸ ˪˪ˣ˩ ,˰˟˦˟ 

 

https://climate.nasa.gov/climate_resources/142/video-super-hd-view-of-global-carbon-dioxide/
https://climate.nasa.gov/climate_resources/142/video-super-hd-view-of-global-carbon-dioxide/
https://climate.nasa.gov/climate_resources/142/video-super-hd-view-of-global-carbon-dioxide/
https://courses.campus.gov.il/courses/course-v1:EDU+EDU_ecology+1_2021/courseware/d8493b720d914f4686ac42278a879938/148a3bc461e4464985ea345d4c6d9fe1/
https://courses.campus.gov.il/courses/course-v1:EDU+EDU_ecology+1_2021/courseware/d8493b720d914f4686ac42278a879938/148a3bc461e4464985ea345d4c6d9fe1/
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˶ˣ˧˞ 22: ˰˟˦˟ ˭ˬ˥˲ˢ ˶ˣˤ˥ˬ16 

 
 ˸ˣ˪˧˰˲ˢ ˸˶˦ˬ ˞˧ˢ ˪˷ ˪ˡˣˬ ˭˧˟ˢ˪˵ˣ ˭ˤ˞ˬ˟˴ ˸ˣ˯ˮ˩ˢˣ ˸ˣ˞˴ˣˢ .˧ˠˣ˪ˮ˞ ˨ˬ˯ ˪˰˧ ˸ˢ ˱˯˩˶˷˲˞  ˭˧˟ˢ˪

˰˟˦˟ ˭ˬ˥˲ˢ ˪˷ ˧˰˟˦ˢ ˭ˤ˞ˬˢ ˸˞.  ˣˤ ˸ˣ˪˧˰˲˪˧ˮ˷ ˫˧˟˪˷. 

 

 

-  ˵ˮ˟ˢ ˭ˣ˟˷˥˟ ˸ˬ˧˧˵ˢ ˱˯˩ˢ ˸ˣˬ˩ ˫ˣ˷˧˶)PRESENT(. 

- ˸ˣ˧˷ˡˣ˥ˢ ˫˩˧˸ˣ˞˴ˣˢ ˫ˣ˷˧˶ . 

- ˸ˣ˧˷ˡˣ˥ˢ ˫˩˧˸ˣ˞˴ˣˢ ˪˷ ˫ˣ˩˧˯ )OUT(. 

ˬˠˣˡ˸ˣ˞ ˸ˣ˞˴ˣˢ˪ 

˸ˣ˰ˣ˟˵ ˸ˣ˞˴ˣˢ :ˢ˶˧ˡ ˶˩˷ ,˸˧˟ ˡ˰ˣ ,˫˧˪ˣ˥ ˸˲ˣ˵ ,˭ˣ˩˯˧˥˪ ˰˟˵ ˸ˣ˞˶ˣˢ ,˫˧˧ˣˮˬ. 

˸ˣ˧˸˲ˣ˵˸ ˸ˣ˞˴ˣˢ :ˢˮˣˮ˶˞ ,˟ˣ˧˟ˣ ˫˧ˬ ,˪ˬ˷˥ ,ˤˠ ,˸˧˟˪ ˫˧˸ˣ˶˧˷ˣ ˸ˣ˷˧˩˶ ,ˡˣˬ˧˪ ˶˩˷ , ˟˩˶

) ˟˩˶ ˧˥ˣ˦˧˟ +˦˯˦ ,˟˩˶ ˧ˮˣ˵˧˸ ,( ˸ˣ˞˧˶˟)˫˧˥ˬˣˬˣ ˸ˣ˲ˣ˶˸ ,˫˧˧ˮ˧˷ ˧˪ˣ˲˧˦ ,ˢ˵˧˦˲ˣ˞ ,( ˥ˣ˲˧˦

)ˢ˪˰ˮˢˣ ˡˣˠ˧˟ ,ˢ˵˧˦ˬ˯ˣ˵ˣ ˸˶ˣ˲˯˸ ,(˞ˮ˲ ˧) ˫˧˧ˣ˪˧˟ï ˢ˷˲ˣ˥ / ˪ˣ˧˦ / ˢˡ˰˯ˬ / ˫˧˟˧˟˥˸.( 

˸ˣ˲˦ˣ˷ ˸ˣ˞˴ˣˢ :˭ˣˤˬ ,˸˧˶ˣ˟˧˴ ˢ˶ˣ˟˥˸ ,ˢ˧ˮ˥ˣ ˵˪ˡ , ˭ˣ˲˪˦) ˶˧˷˩ˬ +˸x˸˧ˮ˩ ,(˫˧˧˦˶˲ ˫˧˶ˣ˰˧˷. 

- ˫˧ˮˣ˷ ˸ˣ˶ˣ˵ˬˬ ˸ˣ˧˷ˡˣ˥ˢ ˫˩˧˸ˣ˯ˮ˩ˢ ˫ˣ˷˧˶. 

- ˸ˣ˧˷ˡˣ˥ˢ ˫˩˧˸ˣ˯ˮ˩ˢ ˪˷ ˫ˣ˩˧˯ )IN(. 

˞ˬˠˣˡ˸ˣ ˸ˣ˯ˮ˩ˢ˪  

˫˧˧˶ˢ˴ˢ ˶˥˞ ˢˡˣ˟˰, ˸ˣ˶˴˪ˬ ˣˬ˩ ,˟ ˢ˶˧˩ˬ˫˧ˡˠ˟ ˸ˣˮ˥ ,ˡˣ˰ˣ ˸ˣ˲˦˶ˬ˷ , ˸ˡ˪ˣˢ ˧ˬ˧ ˸ˣˮ˸ˬ

˫˧ˠ˥ˣ ,˯˧˩ ˧ˬˡ. 

                                                
16  ,˶˧ˬ˞ ˸ˣ˶ˢ˧ˠˣ˪ˣ˵˞˟ ˫˧˵˶˲˞˶ˣˢ˪ ˤ˩˶ˬˢ ,˫˧˪˷ˣ˶˧˟ ˸˧˶˟˰ˢ ˢ˦˧˯˶˟˧ˮˣ˞ˢ , ,˫˧˰ˡˬ ˸2007. 

 ˟˪˷1  ˭ˤ˞ˬ˱˯˩ 
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-  ˧ˡ˧˸˰ ˱˯˩ ˫ˣ˩˯ ˪˷ ˟ˣ˷˧˥)FUTURE( . 

 ˸˞ˣˣ˷ˬˢ˭ˤ˞ˬ: 

 

PRESENT + IN ï OUT = FUTURE 

 

ˢ ˨˶˰ ˫˞-FUTURE ˧˪˧˪˷ ˞ˣˢ ,˶ˬˣ˪˩, ˸ˣ˯ˮ˩ˢˬ ˸ˣ˞˴ˣˢ ˶˸ˣ˧ ˷˧ , ˭ˤˣ˞ˬ ˞˪ ˭˲ˣ˞˟ ˫˧˧˥ ˫˸˞

˷ˡˣ˥ ˧ˡˬ ˫˩˧˸ˣ˟ˣ˥ ˸˞ ˫˧˪˧ˡˠˬˣ. ˟˶ ˭ˬˤ ˨˷ˬ˧ˢ˪ ˪˩ˣ˧ ˞˪˷ ˸ˣ˟ˣ˥ ˪˷ ˟˴ˬ˪ ˫˧˲˷˥ˮ ˫˸˞,  ˸ˬ˶ˣ

 ˡ˶˸ ˫˩˪˷ ˫˧˧˥ˢ˧ˡ˩ ˸ˣ˟ˣ˥ˢ ˸˞ ˶˧ˤ˥ˢ˪ .ˢ ˨˶˰ ˫˞-FUTURE ˧˟ˣ˧˥ ˞ˣˢ , ˷ˡˣ˥ ˧ˡˬ ˨ˣ˯˥˪ ˣ˪˩ˣ˸

˫˩˪˷ ˫˧˧˥ˢ ˸ˬ˶ ˸˞ ˸ˣ˪˰ˢ˪ˣ ˸ˣ˧ˡ˧˸˰ˢ ˫˩˧˸ˣ˞˴ˣˢ ˸˞ ˭ˬˬ˪ ˫˩˪ ˶ˣˤ˰˧˷ ˱˯˩ . 

 

 

-  ˪˷ ˸˧˥˩ˣˮ ˸ˣˬ˩ ˫ˣ˷˧˶2CO ˢ˶˲˯ˣˬ˦˞˟ )PRESENT(. 

-  ˸ˣ˦˧˪˲ ˫ˣ˷˧˶2CO ˫˧ˮˣ˷ ˸ˣ˶ˣ˵ˬˬ ˸ˣ˧˸ˮ˷ )˪˷ ˢ˪ˡˠˢ ˢ ˸ˣˬ˩-CO2 (ˢ˶˲˯ˣˬ˦˞˟ . 

- ˸ˣ˦˧˪˲ ˪˷ ˫ˣ˩˧˯ ˸ˣ˧˸ˮ˷ )IN(. 

˸ˣ˞ˬˠˣˡ ˸ˣ˦˧˪˲˪  

˷˰ˠ ˧˶ˢ ˣˬ˩ ˫˧˧˰˟˦ ˸ˣ˶ˣ˵ˬ ,˫˧˧˥ ˫˧˶ˣ˴˧˟ ˸˧˞˸ ˢˬ˧˷ˮ. 

 ˸ˣ˶ˣ˵ˬˢ ˸ˣ˪˧˰˲ˬ ˢ˞˴ˣ˸˩˫ˡ˞,  ː˶ ˷ ˣˬ˩˭˟ˣ˞ˬ ˵˪ˡ ˸˲. 

 
-  ˸ˣˠ˧˲˯ ˫ˣ˷˧˶2CO ˰ ˸ˣ˧˸ˮ˷ˡ˧ ˪ˡ˩ ˧ ˳˶˞ˢ ˶ˣ)ˢ ˸ˣˬ˩ ˪˷ ˢˮ˦˵ˢ-2CO .(ˢ˶˲˯ˣˬ˦˞˟ 

-  ˸ˣˠ˧˲˯ ˪˷ ˫ˣ˩˧˯-s2CO ˸ˣ˧˸ˮ˷ˢ )OUT.( 

˞ˬˠˣˡ˸ˣ ˢˠ˧˲˯˪  

 ˭ˬ˥˲ˢ ˶˷˵ˮ ˣ˟˷ ˢˤ˸ˮ˧˯ˣ˦ˣ˲ˢ ˨˧˪ˢ˸ˢˢ˯ˬˣ˧˟ ˪˷ ˸˧ˮˠ˶ˣ˞ ˭ˬ˥˲ ˸˟ˣ˩˶˸˪ ˧ˮˠ˶ˣ˞ˮ˞. 

 ˸ˠ˧˲˯2CO ˰ˡ˧ ˪˧˵ˣ˞ˢ ˧˧.˫˧˯ˣˮ 

 
- ˸ˣˬ˩ ˪˷ ˟ˣ˷˧˥ 2CO ˸˧ˡ˧˸˰ )FUTURE(.  

 ˸˞ˣˣ˷ˬˢ˭ˤ˞ˬ: 

PRESENT + IN ï OUT = FUTURE 

 

PRESENT ï  ˪˷ ˸˧˥˩ˣˮ ˸ˣˬ˩2CO ˢ˶˲˯ˣˬ˦˞˟ 

IN ï  ˸˦˧˪˲2CO  ˨ˣ˸˪ˢˢ˶˲˯ˣˬ˦˞ 

OUT ï  ˸ˠ˧˲˯2CO ˢ˶˲˯ˣˬ˦˞˪ ˳ˣ˥ˬ 

FUTURE ï  ˪˷ ˸˧ˡ˧˸˰ ˸ˣˬ˩2CO ˢ˶˲˯ˣˬ˦˞˟ 

ˢ ˨˶˰ ˫˞-FUTURE  ˧˪˧˪˷ ˞ˣˢ ) ˪˷ ˸˧ˡ˧˸˰ ˸ˣˬ˩2CO (˶˸ˣ˧ ˢ˩ˣˬˮ ˢ˶˲˯ˣˬ˦˞˟ ,˶ˬˣ˪˩,  ˶˸ˣ˧ ˷˧

˪˲ˬ ˸ˣˠ˧˲˯˸ˣ˦˧ , ˭˦˵ ˢˬˬ˥ˢ ˦˵˲˞˭ˣˤ˧˞˪ ˸˲˞ˣ˷ ˫˧˪˵˞ˢ ˸˩˶˰ˬˣ.  ˫˧˧˥ˢ ˸ˣ˩˧˞ ˨˩ˬ ˢ˞˴ˣ˸˩

 ˟˪˷2  ˭ˤ˞ˬ2CO ˢ˶˲˯ˣˬ˦˞˟ 
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˰xˢ˪ . ˫˞ˢ ˨˶˰-FUTURE ˧˟ˣ˧˥ ˞ˣˢ ) ˪˷ ˸˧ˡ˧˸˰ ˸ˣˬ˩2CO (˶˸ˣ˧ ˢ˪ˣˡˠ ˢ˶˲˯ˣˬ˦˞˟ ,˶ˬˣ˪˩,  ˷˧

˸ˣˠ˧˲˯ˬ ˸ˣ˦˧˪˲ ˶˸ˣ˧, ˢ ˸ˣˬ˩-2CO  ˭˦˵ ˢˬˬ˥ˢ ˦˵˲˞ ,ˢ˪ˣ˰ ˢ˶˲˯ˣˬ˦˞˟˶˸ˣ˧ ˧˦˧˞ ˢ˷˰ˮˣ. 

˥ˢ ˸ˣ˩˧˞ ˨˩ˬ ˢ˞˴ˣ˸˩ ˫˧˧ˣ˧ˡ˶.˸ 

 

?˸ˡ˪ˣˮ˷˩ ˢ˶˲˯ˣˬ˦˞˟ ˢ˧ˢ ˭ˬ˥˲ ˢˬ˩ 

 ˢˮ˷ˢ ˢˮˤˣˢ ˢ˧˴˪ˣˬ˧˯˟1948 ˢ ˧ˤˣ˩˧˶ ˣ˪˟˵˸ˢˣ-2CO  ˟˷ˣ˥ ˢ˧˴˪ˣˬ˧˯˟ .ˢ˶˲˯ˣˬ˦˞˟

 ˷˶˲ˢˢ˟ˢ ˧ˤˣ˩˧˶-2OC ˢ ˧ˤˣ˩˧˶˟ ˷˶˲ˢˢ ˟˷ˣ˥ ˭˩ˣ ,˫ˣ˧ˢ˪ ˢ˞ˣˣ˷ˢ˟ ˤ˞ ˢ˶˲˯ˣˬ˦˞˟-2CO 

 ˫˧ˮ˷ˢ ˭˧˟ ˢ˶˲˯ˣˬ˦˞˟1948 ˪-1874. 

 
- ?ˢ˶˲˯ˣˬ˦˞˟ ˫ˣ˧ˢ ˷˧ ˭ˬ˥˲ ˢˬ˩ 

- ?ˢˮ˧ˡˬˢ ˫ˣ˵ ˤ˞ˬ ˭ˬ˥˲ˢ ˤˣ˩˧˶ ˢ˪˰ ˢˬ˩˟ 

-  ˨˪ˢˬ˟ ˭ˬ˥˲ˢ ˤˣ˩˧˶ ˢ˪˰ ˢˬ˩˟74 ?ˢˮ˧ˡˬˢ ˫ˣ˵ ˧ˮ˲˪˷ ˢˮ˷ 

- ˬ˦˞˟ ˭ˬ˥˲ˢ ˤˣ˩˧˶ ˸˧˧˪˰ ˟˴˵ ˢ˪˰ ˢˬ˩ ˧˲ ,˟ˣ˶˧˵˟˟ ˢ˶˲˯ˣ-74 ˪ ˸˧˯˥˧ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ-74 

 ?˭ˢ˪ ˣˬˡ˵˷ ˫˧ˮ˷ˢ 

3.2 ˤˣ˩˧˶˟ ˢ˧˧˪˰ s-2CO ˧˧˪˰ˣ ˟s ˢ˶ˣ˦˶˲ˬ˦ï  ˸ˣ˧˸˟˧˯ˣ ˫˞˸ˬ 

 ˫ˮ˷˧ ˰ˡˬ˟˫˧˶˵ˣ˟ˬ ˫˧˧ˣ˯˧ˮ ˪˷ ˫˧˶˵˥ˬ  ˣ˞˫˧˧˸˧˲˴˸ ˫˧˶˵˥ˬ ˫˧˶˧ˡˠˬ ˫˧˶˵ˣ˥ˢ ,˧˧ˣ˯˧ˮ ˶˵˥ˬ˟ .

˧˸˪˟ ˢˮ˸˷ˬ) ˶˵˥ˬˢ ˸˪˞˷ ˪˷ ˫˧ˮ˸˷ˬˢ ˸˞-ˣ˥ˣ (˧ˣ˪˸ ˢˮ˸˷ˬˣ ˧ˣ˪˸ ˧ˣ˯˧ˮ .˫ˢ˧ˮ˧˟ ˶˷˵ˢ ˸˞ ˫˧˶˵

 ˫˧ˬ˶ˣˠˢ ˶˸˧ ˪˰ ˢ˶˧ˬ˷ ˨ˣ˸ ˢ˷˰ˮ ˶˵ˣ˟ˬˢ ˶˵˥ˬ˟ .(˸ˣ˧˪˧˪˷ˣ ˸ˣ˧˟ˣ˧˥) ˸ˣ˶˵˟˟ ˷ˣˬ˧˷ˣ ˫˧˰ˣ˟˵

˞ ˫˧˶˵ˣ˥ˢ ,˧˸˧˲˴˸˫ˮ˧ ˰ ˵˶ ˢ˸ˣ˞ ˫˧˶˵ˣ˥ ˞˪˞ ,˧ˣ˯˧ˮˢ ˸˩˶˰ˬ˟ ˫˧˟˶˰˸ˬˡ˧ ˪ ˸ˣˡ˧ˡˬˣ ˸ˣ˧˲˴˸ ˧

 ˢ˶˦ˬˢ ,˫˧˶˵˥ˬˢ ˧ˠˣ˯ ˧ˮ˷˟ .˫˧˧˰˟˦ ˫˧˞ˮ˸˟ ˸˩˶˰ˬ˟ ˞˧ˢ˰˲ˣ˸ ˶˞˸˪ˢ˸ˣ˞ ˪ˡˬ˪ˣ ˢ  ˪ˡˣˬ ˸ˣˮ˟˪)

(ˢ˰˲ˣ˸ˢ ˪˷ ˧˦ˬ˸ˬ ˶ˣ˞˧˸˪ ˧˦˯˧˦˦˯ˢ ˧˸˧˲˴˸ ˶˵˥ˬ˷ ˸ˣ˩˶˰ˬ ˷˧ .ˣˢˡ˧˥˧ˢ ˸ˣ˶˷˲˞ˢ ˞ ˭ˢ˧˟ˠ˪ .

˷ ˪ˡˣˠ ˶ˡ˯ˣ ˫˧ˬ˶ˣˠ ˪˷ ˟˶ ˶˲˯ˬ ˢ˪˧˩ˬˢ ˸˟˩˶ˣˬ ˸˩˶˰ˬ ˞ˣˢ ˫˧˪˵˞ˢ ,ˢˬˠˣˡ˪˫˧˶˷˲˞ˬ ˫ˮ˧˞ 

˶ˣˠˢ ˭˧˟ ˫˧˶˷˵ˢ ˫˧˶˵˥ˮ ,˫˧ˮˣ˸ˮˢ ˱ˣ˯˧˞ ˶˥˞˪ .˫˧ˮˣˣ˩ˬ ˫˧˧ˣˮ˧˷ ˢ˟ ˰˴˟˪ ˢ˲˧˞˷˟ ,˸˩˶˰ˬ˟ ˫˧ˬ

 .˸ˣ˧˰˟˦ˢ ˸ˣ˰˲ˣ˸ˢ ˸˞ ˭˧˟ˢ˪ ˢ˶˦ˬ˟ ˸˞ˤ ˪˩ .˸ˣ˧˸˟˧˯ ˸ˬ˧˧˵ ˫˞ ˭ˣ˥˟˪ˣ ˫˞˸ˬ ˞ˣ˴ˬ˪ 

 

https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/carbon-by-birth-year/
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˯ˬ ˸ˣ˪˧˰˲' 11 :"ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰-2CO ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ˣ" 

 ˸˞ ˭ˣ˥˟˪ ˞˧ˢ ˸ˣ˪˧˰˲ˢ ˸˶˦ˬ˫˞˸ˬˢ ˢ ˧ˤˣ˩˧˶˪ ˢ˶ˣ˦˶˲ˬ˦ ˭˧˟ ˧˶˷˲˞ˢ-2CO x ˸˞ ˭˧˟ˢ˪

˸ˣ˧˸˟˧˯ˢ ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰ˢ ˭˧˟˷-2CO  ˭˧˟ˣ.˫˧˟˪˷ ˧ˮ˷ ˣˤ ˸ˣ˪˧˰˲˟ .˳˞ˣˬˢ ˢˬˬ˥ˢ ˦˵˲˞ 

 

 

 

 

˟ ˪˷ ˢ˵˧ˡ˟ ˸˧˷˰ˮ ˢˤ ˟˪˷˫˞˸ˬ ˧˶˷˲˞ ˢ ˤˣ˩˧˶˪ ˸ˣ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ ˭˧˟-2CO, .˱˶ˠ ˥ˣ˸˧ˮ ˸ˣ˰˴ˬ˞˟ 

ˢ ˤˣ˩˧˶ˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸ˣˡ˧ˡˬ-2CO ˩ˬ ˢ˟ˣ˷˥ˢ ˸˧˪ˠ˸ˢ ˨˞ ,˸ˣ˟ˣ˷˥ ˭ˢ ˢ˶˲˯ˣˬ˦˞˟ˣ ˞˧ˢ ˪

ˢˬ˞˸ˢˢ ˸˧˶˷˲˞ˢ ˶ ˶ˣ˰˧˷˟ ˫˧˧ˣˮ˧˷ˢ ˭˧˟ˢ ˧ˤˣ˩˧-2CO ˦ˮ˞˟ ˢ˶ˣ˦˶˲ˬ˦˟ ˫˧˧ˣˮ˧˷ˢ ˭˧˟˪˞ ,ˢ˵˧˦˵˶

 .˫˧ˮ˷ ˧˲˪˞ ˨˪ˢˬ˟˶˷˲˞ ˟ ˸˞ˤ ˸ˣ˞˶˪˶ˣ˧˞ 23: ˢ ˧ˤˣ˩˧˶-2CO  ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ˣ ˢ˶˲˯ˣˬ˦˞˟

 ˪˷ ˫˧˶ˣˤ˥ˬ ˫˧ˮˬ˯ˬ ˫˧˴˧˥ˢ .ˢ˵˧˦˵˶˞˦ˮ˞˟ ˥˶˵ ˸ˣ˟˧˪ ˸ˣˡ˧ˡˬˬ100,000  .˫˧ˮ˷ 

 

˶ˣ˧˞ 32: ˢ ˤˣ˩˧˶ ˸ˣˡ˧ˡˬ-CO2 ˫˧ˮ˷ ˧˲˪˞ ˨˶ˣ˞˪ ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ˣ ˢ˶˲˯ˣˬ˦˞˟ 

 

  

 ˟˪˷1  ˤˣ˩˧˶˪ ˸ˣ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ ˭˧˟ ˫˞˸ˬ2CO (˱˶ˠ ˥ˣ˸˧ˮ) 

 

https://pubs.acs.org/doi/10.1021/ac1001492
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 ˸ˣ˪˞˷˸ˣ˟˵˰˟ ˱˶ˠˢ 

1. ˤˣ˩˧˶ ˪˷ ˫˧ˮˣ˸ˮ ˱˶ˠ˟ ˫˧˰˧˲ˣˬ ˭ˬˤ ˵˶˲ ˢˤ˧˞ ˶ˣ˟˰ s˧-2CO  ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ˣ ˢ˶˲˯ˣˬ˦˞˟

˸˧˪˟ˣ˪ˠˢ ? 

:ˢ˟ˣ˷˸  ˧ˮ˲˪ ˫˧ˮ˷ ˧˲˪˞1950. 

2. ˫˧ˮˣ˷ ˫˧˰˟˴˟ ˸ˣˠ˴ˣˬ ˸ˣˬˣ˵˰ˢ ˧˸˷ ˰ˣˡˬ? 

:ˢ˟ˣ˷˸  ˫˧ˮˣ˷ ˫˧˰˟˴˟ ˸ˣˠ˴ˣˬ ˸ˣˬˣ˵˰ˢ ˧˸˷˧ˡ˩ ˫˧ˮ˸˷ˬˢ ˭˧˟ ˪˧ˡ˟ˢ˪  ˭˧˟˪.˫˧˶˧˴ˢ  

3. ˢˬ xˢ ˢˮ˸˷ˬˢ˧˸˪˟-˧ˣ˪˸? 

:ˢ˟ˣ˷˸ ˢ ˤˣ˩˧˶-2CO  ˸ˣˡ˧˥˧˟ ˢ˶˲˯ˣˬ˦˞˟ˬ"˪˥. 

4. ˢˬ xˢ ˢˮ˸˷ˬˢ˧ˣ˪˸? 

:ˢ˟ˣ˷˸  ˸ˣˡ˧˥˧˟ ˸˰˴ˣˬˬ ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ ˪˷˪˴ ˸ˣ˪˰ˬˤ.˯ˣ˧ 

5.  ˰ˣˡˬ ˫˩˸˰ˡ˪˸˩˶˰ˬ ˪˰ ˸ˣˬˣ˵˰ˢ ˧˸˷ ˸ˣˠ˴ˣˬ ?˸˥˞ ˫˧˶˧˴ 

:ˢ˟ˣ˷˸ ˧ˡ˩  ˸˞ ˸ˣ˞˶˪ˢˤˣ˩˧˶˟ ˫˧˧ˣˮ˧˷ ˭˧˟ ˢˬ˞˸ˢ s˧-2CO  ˧˧ˣˮ˧˷ ˭˧˟˪ ˢ˶˲˯ˣˬ˦˞˟

˫˧ˮ˷ ˧˲˪˞ ˨˶ˣ˞˪ ˢ˶ˣ˦˶˲ˬ˦ˢ. 

6. ˸˰ˡ˪ ˰ˣˡˬ˫˩ ?ˢ˩ˣ˶˞ ˢ˩ ˫˧ˮ˷ ˸˲ˣ˵˸ ˪˷ ˫˧ˮˣ˸ˮ ˸ˣ˞˶˪ ˟ˣ˷˥ 

:ˢ˟ˣ˷˸ ˧ˡ˩ ˟˶ ˭ˬˤ ˨˶ˣ˞˪ ˫˧˧ˣˮ˧˷ ˸ˣ˞˶˪ ˢ˶˦ˬ˟ , ˫˧˧ˣˮ˧˷ˢ ˪˷ ˸˧˶ˣˤ˥ˬˢ ˸ˣˠˢˮ˸ˢˢ ˸˞ ˭˧˟ˢ˪

˧ˮ˷˟ .˫˧ˮ˸˷ˬˢ 

7. ˢ ˤˣ˩˧˶ ˪˷ ˧˪ˬ˧˯˵ˬˢ ˨˶˰ˢ ˢ˧ˢ ˢˬ-2CO ˰ˢ ˢ˧ˢ ˢˬ ?˫˧ˮ˷ ˧˲˪˞ ˨˶ˣ˞˪ ?˧˪ˬ˧ˮ˧ˬˢ ˨˶ 

:ˢ˟ˣ˷˸ 170ï300 ˪˥"ˬ. 

8. ?˱˶ˠ˟ ˸ˣ˶˞ˣ˸ˬˢ ˫˧ˮ˷ˢ ˧˲˪˞ ˨˶ˣ˞˪ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ ˥ˣˣ˦ ˢ˧ˢ ˢˬ 

:ˢ˟ˣ˷˸  ˭˧˟10- ˪-5 ˪˴ ˸ˣ˪˰ˬˤ˯ˣ˧. 

9.  ˤˣ˩˧˶ ˸ˮ˧˥˟ˬ ˫ˣ˧ˢ ˧ˮ˩ˡ˰ ˢˤ ˱˶ˠ ˫˞ˢ-s2CO ?ˢ˶˲˯ˣˬ˦˞˟ 

ˣ˷˸:ˢ˟ ˢ ˤˣ˩˧˶ ˣ˵ ˢ˴˥ˮ ˶˟˩˷ ˣˮ˧˞˶ ˸ˬˡˣ˵ ˸ˣ˪˧˰˲ ˧˲˪ ,˞˪-400 ˬ"˪˥. 

10.  ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˩˶˰˟ ˸ˣ˧˶ˣˤ˥ˬ ˸ˬ˧˧˵ ˰ˣˡˬ ˭˧˟ˢ˪ ˶˷˲˞ ˱˶ˠ˟ ˫˧ˮˣ˸ˮˢ ˨ˬ˯ ˪˰ ˫˞ˢˢ ˤˣ˩˧˶ˣ-

2CO ˭ˬˤˢ ˶˧˴˟ ˫˧ˮ˷ ˧˲˪˞ ˸ˣ˞ˬ ˨˶ˣ˞˪?  

:ˢ˟ˣ˷˸ ˞˪. 

11.  ˸˰ˡ˪ ˰ˣˡˬ˫˩ ?˸ˣˬˣ˵˰ˢ ˧˸˷ ˭˧˟ ˢˬ˞˸ˢ ˷˧ 

:ˢ˟ˣ˷˸  ˪˪ˠ˟ˢˬˬ˥ˢ ˦˵˲˞; ˪˩˩  ˤˣ˩˧˶˷-s2CO  ˪ˣˡˠ ˢˬˬ˥ˢ ˦˵˲˞ ,˶˸ˣ˧ ˢˣ˟ˠ ˢ˶˲˯ˣˬ˦˞˟

 ˸ˣ˰˪˵ˮ ˷ˬ˷ ˧ˮ˶˵ ˶˸ˣ˧ ,˶˸ˣ˧˪ ˢ˶˲˯ˣˬ˦˞ˢˣ .ˢ˪ˣ˰ ˢ˶ˣ˦˶˲ˬ˦ 

12. ˫˧ˮ˸˷ˬˢ ˧ˮ˷ ˪˷ ˱˶ˠ ˸ˣˮ˟˪ ˫˧˷˵˟˸ˬ ˫˸˧˧ˢ ˫˞, "ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷" x" ˤˣ˩˧˶2CO 

ˢ˶˲˯ˣˬ˦˞˟" ˶˧˴ ˪˰ ˢ˧ˢ ˢˮ˸˷ˬ ˢˤ˧˞ ,X  ˶˧˴ ˪˰ ˢˤ˧˞ˣY? 

:ˢ˟ˣ˷˸  ˤˣ˩˧˶2CO  ˶˧˴ ˪˰X  ˶˧˴ ˪˰ ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ˣY. 

13. ˧˟ˣ˧˥ ˶˷˵ ˞ˣˢ ˫˧ˮ˸˷ˬˢ ˭˧˟ ˶˷˵ˢ ˫˞ˢ ,ˢˤ ˱˶ˠ ˪˰ / ˶˷˧ ˶˷˵; ˧˪˧˪˷ ˶˷˵ ˣ˞ / ?˨ˣ˲ˢ ˶˷˵ 

:ˢ˟ˣ˷˸ ˧˟ˣ˧˥ ˶˷˵ / ˢ ˤˣ˩˧˶˷ ˪˩˩ .˶˷˧ ˶˷˵-2CO  ˫ˠ ˨˩ ,ˢ˪ˣ˰ˢ ˢˤ .ˢ˪ˣ˰ ˢ˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷
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ˢ ˤˣ˩˧˶˷ ˪˩˩˷ ˫ˠ ˭ˣ˩ˮ-2CO  ˫ˠ ˨˩ ,ˡ˶ˣ˧ˢ ˧ˣˮ˧˷˟ˢ˶ˣ˦˶˲ˬ˦ ˡ˶ˣ˧. 

14. ˧˴˷ ˸˧˶˷˲˞ ˸˥˞ ˨˶ˡ ˣˮ˧ ˢ˟ˢ ˤˣ˩˧˶ ˪˰ ˰˧˲˷ˢ˪ ˫˧˪ˣ˩˧ ˢ˶ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷-2OC .ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸  :˸˥˞ ˢˬˠˣˡ ˸ˬ˶ˣˠ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰˪ ,˫˧˥ˬ˴˟ ˸˧˞˸ˢ ˢˬ˧˷ˮˢ ˨˧˪ˢ˸ ˟˴˵˟ ˢ˧˧˪˰

ˣ ˶˸ˣ˧ ˨˩ˬ ˢ˞˴ˣ˸˩2CO  .ˢ˶˲˯ˣˬ˦˞˟ ˶˶˥˸˷ˬ:ˢ˧˧ˮ˷ ˢˬˠˣˡ ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ s ˫ˣ˶ˠ˪ ˢ˪ˣ˩˧

˨˩ˬ ˢ˞˴ˣ˸˩ˣ ˸ˣ˲˶˷˪ ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰˪-2CO .:˸˧˷˧˪˷ ˢˬˠˣˡ  ˸ˬ˶ˣˠ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰

 ˨˩ˬ ˢ˞˴ˣ˸˩ ,˫ˡ˞ˢ ˧ˮ˟ ˪˴˞ ˢˡ˟˩ ˫ˣ˥ ˸˷ˠ˶ˢ˪˪ ˸˩˧˶˴˪ ˨˩ˬ ˢ˞˴ˣ˸˩ ,˫˧ˮˠˤˬ˟ ˷ˣˬ˧˷˟ ˢ˧˧˪˰

 ː˶ ˷˪ ˨˩ˬ ˢ˞˴ˣ˸˩ ,˶˸ˣ˧ ˢ˪ˣˡˠ ˪ˬ˷˥ ˶˸ˣ˧ ˪ˣˡˠ ˱˵˧ˢ˟ ˫˥˲ ˸˲ï ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰˪ ˢ˪˧˟ˣˬ˷-

2CO  .ˢ˶˲˯ˣˬ˦˞˟ 

15. ˟ ˢ˧˧˪˰ ˫˩˸˰ˡ˪ ˰ˣˡˬˢ ˤˣ˩˧˶-2CO ˞ˣˬ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ˣ˸ˣ˴ ˟ˢ˞ˬ ?˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ 

:ˢ˟ˣ˷˸  ˨˩˪ ˷˧ ː˶ ˷ˣ ˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ :˸ˣ˟˧˯ ˢˬ˩˵˪ˡ ˸˲ ˫˧ˮ˟ˣ˞ˬ )˫˧˶ˣ˞ˤˣˮ˧ˡ ˭ˬ˥˲;(  ˯˥˧

) ˫˪ˣ˰˟ ˫˧ˮ˩˶˴˪ ˫˧ˮ˶˴˧ ˭˧˟ˢˬ˩ ˫˧˴˰ ˷˧ ˫˪ˣ˰˟?(; ˧˵ˣ˞ˢ ˪˷ ˢˠ˧˲˯ ˸˪ˣ˩˧˧˰˵˶˵ˢˣ ˫˧˯ˣˮ ˡˣ˰ˣ.  

16.  ˢ ˤˣ˩˧˶ ˵˶ ˫˞ˢ-2CO ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ ˪˰ ˰˧˲˷ˬ,  ˣ˞˷˧ˣˮ˧˷ ˫ˠ˫˧˰˧˲˷ˬ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧  ˪˰

ˢ ˤˣ˩˧˶-2CO  ?ˢ˶˲˯ˣˬ˦˞˟ 

:ˢ˟ˣ˷˸ ˢ ˤˣ˩˧˶ˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˩˶˰˟ ˸ˣ˧˶ˣˤ˥ˬ ˸ˬ˧˧˵ ˰ˣˡˬ ˭˧˟ˢ˪ ˶˷˲˞ ˧˞-CO2 ˪ ˸ˣ˞ˬ ˨˶ˣ˞

.˱˶ˠ˟ ˫˧ˮˣ˸ˮˢ ˨ˬ˯ ˪˰ ˭ˬˤˢ ˶˧˴˟ ˫˧ˮ˷ ˧˲˪˞  ˣˬ˩ ˸ˣ˟˩˶ˣˬ ˸ˣ˰˲ˣ˸ˬ ˰ˣ˟ˮ˪ ˢ˪ˣ˩˧ ˣˤ ˸ˣ˧˶ˣˤ˥ˬ

.ˡˣ˰ˣ ˥˶˵ˢ ˧ˮˡ˧˰   

 

 

 
ˢ ˟˪˷˸ˣ˧˸˟˧˯: ˢ˧˴˪ˣˬ˧˯ ˪˷ ˸˰˲˷ˢ ˫˧ˬ˶ˣˠ ˫˧ˮˣ˷ ˪˰ ˢ˶ˣ˦˶˲ˬ˦ˢ17  

ˣˢˤ ˬ ,˳˶˞ˢ ˶ˣˡ˩˟ ˢ˧ˠ˶ˮ˞ ˸ˬ˧˶ˤ ˪˷ ˪ˡˣˣ˫ˣ˥ ˸˧˧ˠ˶ˮ˞ ˡ˥ˣ˧ˬ˟ ˞ˡˣˣ˪ ˟ˣ˷˥ .˷ ˪˞ˬ˷ ˡ˴˟˟ ˣ˵˪˥

˪˷ ˭ˣ˧˪˰ˢ ˟ ˡˣˬ˰ˢ-Search the Models Library ˪ˡˣˬˢ ˸˶˸ˣ˩ ˸ˠ˴ˣˬSample Models / Earth 

Science / Climate Change . 

 

˶ˣ˧˞ 42:  ˢ˧˴˪ˣˬ˧˯˷ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˰ ˫˧ˮˣ˷ ˫˧ˬ˶ˣˠ ˸˰˲˷ˢ ˪ 

                                                
17 ˬ ˢ˧˴˪ˣˬ˧˯ˢ ˪˷ ˢ˶ˣ˵ˬ ˶˸˞NetLogo Web  

 ˟˪˷2 ˪ˣˬ˧˯ ,˸ˣ˧˸˟˧˯ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˰ ˫˧ˮˣ˷ ˫˧ˬ˶ˣˠ ˸˰˲˷ˢ ˪˷ ˢ˧˴ 

 

https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
https://davidson.weizmann.ac.il/online/askexpert/%D7%9B%D7%9E%D7%94-%D7%A2%D7%A6%D7%99%D7%9D-%D7%99%D7%A9-%D7%91%D7%A2%D7%95%D7%9C%D7%9D
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
http://www.netlogoweb.org/launch#http://www.netlogoweb.org/assets/modelslib/Sample%20Models/Earth%20Science/Climate%20Change.nlogo
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 ˪˰ ˢ˴˧˥˪setup ˡˣ˶ˣ ˰˟˴˟ ˳˶˞ˢ ˶ˣˡ˩ ˸˞ ˠ˧˴˸,  ˥˦˷ˢ ˧ˮ˲ ˸˞˩ˢ˵ˣ˶˧ ˢ˰ˣ˴˶ ˢ˶˲˯ˣˬ˦˞ˢ ˸˞ ,

 .˶ˣ˥˷ ˰˟˴˟ ˪˪˥ˢ ˸˞ˣ ˢ˪ˣ˥˩ ˢ˟˩˷˩ ˭˧˟ ˧ˣˮ˧˷˪ ˸ˮ˸˧ˮ ˷ˬ˷ˢ ˪˷ ˢˮ˧˶˵ˢ ˸ˬ˴ˣ˰0ï5 ;5  ˞˧ˢ

 ˭˧˟ ˶ˡˠˣˬ ˣˡ˟˪˞ˢ ˦˵˲˞ .˸˧˪ˬ˧˯˵ˬˢ ˢˬ˴ˣ˰ˢ0ï1 ;1  ˢˮ˧˶˵ˢ ˪˩ ˣ˧˲˪˷ ˧˦˶ˣ˞˸ˢ ˟˴ˬˢ ˸˞ ˠ˴˧˧ˬ

˶˷˲˞ .˳˶˞ˢ ˶ˣˡ˩˟ ˸˰˪˟ˮ ˢˮ˧˞ ˪˪˩ˣ ˪˪˥˪ ˸˶ˤ˥ˣˬ ˷ˬ˷ˢ ˪˷  ˸ˣ˪ˣ˵˪ˣˬˣ ˫˧ˮˮ˰ ˢ˶˲˯ˣˬ˦˞˪ ˱˧˯ˣˢ˪

2COˮ˰ˢ ˸ˬ˴ˣ˰ ˸˞ ˶˧˟ˠ˸ ˸˶ˤˣ˥ ˢ˴˧˥˪ˣ ,ˢ ˤˠ ˤˣ˩˧˶ ˸˞ˣ ˸ˣˮ-2CO .˶˵ ˸˞ ˫˧ˬ˯ˣ˥ ˫˧ˮˮ˰ ˷ˬ˷ˢ ˧ˮ

 ,˸ˣ˞˴ˣ˧ˢ ˣ˞ ˸ˣ˯ˮ˩ˮˢˣˢ ˸ˣ˪ˣ˵˪ˣˬ-2CO  ˸ˣˠ˴˧˧ˬ ˸˞ ˧ˤˠˢ ˫˧ˬ˯ˣ˥ˢ ˢˬˬ˥ˢˮ˧˶˵ˢ ˸˞ s˸˸-ˣˡ˞ˢˬ 

)IR˦˪˲ˮ˷ ( ˬ˸.˳˶˞ˢ ˶ˣˡ˩ 

 ˪˰ ˢ˴˧˥˪go  ˫˧˟ˣˢ˴ ˫˧˴˧˥ ˠ˧˴˸ˢ ˢ˦ˬ ˧˲˪˩ ˫˧ˬ˶ˣˤˣ ˫˧ˠ˴˧˧ˬ ˸˞ ˶ˣ˞ ˸˧˧ˠ˶ˮ˞ˢ ˶ˣ˞ˬ ˵˪˥ .˷ˬ˷

 ˶ˤ˥ˣˬ ˷ˬ˷ˢ ˨˲ˣˢ ˞ˣˢ ,˳˶˞ˢ ˶ˣˡ˩˟ ˠ˲˯ˮ ˷ˬ˷ˢ ˶ˣ˞ ˫˞ .˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˥˦˷ˢ ˧ˮ˲ˬ ˵˪˥ˣ ˫˧ˮˮ˰ˬ

˫ˣ˥ ˸˧˧ˠ˶ˮ˞ ˸ˠ˴˧˧ˬˢ ,ˢˬˣˡ˞ ˢˡˣ˵ˮ˪ (˸˧ˬ˶˸ ˢ˧ˠ˶ˮ˞)˳˥ ˷˞˶ ˪˷ ˢ˧ˠ˶ˮ˞ˢ ˸˞ ˸ˠ˴˧˧ˬ ˢˡˣ˵ˮ ˪˩ . 

˟ˣˢ˴ ˧˞˶˵˞˟ ˸ˣ˰ˮ ˸ˣˬˣˡ˞ˢ ˸ˣˡˣ˵ˮˢ .˷ˬ˷ ˶ˣ˞ ˪˷ ˡ˥˞ ˪˷ ˪˪ˣ˩ˢ ˶˲˯ˬ˪ ˢ˶ˣ˷˵ ˢ˶ˣ˦˶˲ˬ˦ˢˣ˭ˢ. 

˧ˠ˶ˮ˞ˢˬ ˵˪˥ ˧ˡ˧ ˪˰ ˸ˠ˴ˣ˧ˬˢ) ˸˧ˬ˶˸ˢ ˢ˸ˣˬˣˡ˞ˢ ˸ˣˡˣ˵ˮˢ( ˪ ˸˩˲ˣˢ ˸ˮ˧˶˵ ˶ˣ˞˸˸-ˢˬˣˡ˞ 

˸ˮ˶˵ˣˬˢ .˪˪˥ˢ ˭ˣˣ˧˩˪ ˷ ˸ˣ˶˟˸˯ˢˢ ˸˧ˬ˶˸ ˢ˧ˠ˶ˮ˞˪ ˨ˣ˲ˢ˸ ˸ˮ˧˶˵˸˸-ˢˬˣˡ˞ ˸˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ 

˪ .˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦ 

 ˞˧ˢ ˨˩˪ ˢ˟˧˯ˢ .˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˧˟˪ ˳˶˞ˢ ˶ˣˡ˩˟ ˸ˣˬˣˡ˞ˢ ˸ˣˡˣ˵ˮˢ ˶˲˯ˬ ˭˧˟ ˶˷˵ ˷˧

˸˧ˬ˶˸ˢ ˢ˧ˠ˶ˮ˞ˢ˷ ˪˩˩ ˢ˪ˣ˰ ˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦˷ ˸˲˯ˣˣ˸ˬ ˸˧ˬ˶˸ ˢ˧ˠ˶ˮ˞ .ˢ˪ˡˠ ˸˪˪ˣ˩ˢ  ˶ˣˡ˩˪

˳˶˞ˢ  ˧ˡ˧ ˪˰˶ˣ˞ ˸ˮ˧˶˵ ˰˧ˠˬˢ ˷ˬ˷ˢ ˪s.˫˸ˣ˞ ˸ˬˬ˥ˬˣ ˸˰˪˟ˮ ˢ˵˪˥ˣ ˥˦˷ˢ ˧ˮ˲  ˳˶˞ˢ ˶ˣˡ˩

ˮ˧˶˵ ˶˸ˣ˧ ˦˪ˣ˲ ˫ˬ˥˸ˬˢ s˸˸-ˢˬˣˡ˞ ˣˡ˩˟ ˶˞˷ˮˣ ˢˬˬ˥ˢ ˧ˤˠ˟ ˰ˠˣ˲ ˣˤ ˢˮ˧˶˵ˬ ˵˪˥ ˨˞ ,˪˪˥˪ ˶

˳˶˞ˢ˧˞ˢ . ˪˷ ˭ˣˤˮ˧˶˵ s˸˸-ˢˬˣˡ˞  ˳˶˞ˢ ˶ˣˡ˩˟ ˸˰˪˟ˮˢ ˷ˬ˷ˢ ˸ˮ˧˶˵ ˭˧˟˪ ˸˞˴˪ ˢ˥˧˪˴ˬˢ˰˟ˣ˵ 

ˢ˧ˠ˶ˮ˞ˢ ˸˞ ˸˧ˬ˶˸ˢ .ˢ˶ˣ˦˶˲ˬ˦˪ ˸˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˞˧ˢ˷ ,˳˶˞ˢ ˶ˣˡ˩˟  

 ˱˯ˣˮ ˶˷˲˞ ,˨˩ ˪˰˰ ˪ˡˣˬˢ ˪˷ ˢ˴˶ˢˢ ˸ˣ˶˧ˢˬ ˸˞ ˭ˣˣ˩˪ˡ˧ ˪˟ ˢ˪ˣ˥˩ˢ ˢˡˣ˵ˮˢ ˪˷ ˢˤˤˢ ˧- model 

speed) ˷ˬ˷ˢ ˪˷ ˢˮ˧˶˵ˢ ˸ˬ˴ˣ˰ ,0ï5˰ (ˡ˧ ˪˟ ˢ˪ˣ˥˩ˢ ˢˡˣ˵ˮˢ ˪˷ ˢˤˤˢ ˧-sun brightness , ˸˞ˣ

) ˣˡ˟˪˞ˢ ˦˵˲˞ ˸ˬ˴ˣ˰0ï1˰ (ˡ˧ ˪˟ ˢ˪ˣ˥˩ˢ ˢˡˣ˵ˮˢ ˪˷ ˢˤˤˢ ˧-albedoˣˢ ˣˡ˟˪˞ . ˞ ˸ˣˬ˩ ˭˧˟ ˯˥˧ˢ

˪ ˥˦˷ˬ ˣ˞ ˱ˣˠˬ ˸˶ˤ˥ˣˬˢ ˢˮ˧˶˵ˢ ˭˧˟ ˢˤ ˯˥˧ ˫˞ .ˣ˟ ˢ˰ˠ˲˷ ˢˮ˧˶˵ˢ ˸ˣˬ˩˪ ˢˣˣ˷-0,  ˞˧ˢ ˸ˣ˰ˬ˷ˬˢ

˞ ,˶ˬˣ˥ˢ ˨ˣ˸˪ ˸˰˪˟ˮ ˢˮ˧˶˵ˢ˷ˢˮ˧ ˬˣ ˣˮˬˬ ˸˶ˤ˥ˣ ˨˩ ˨ˣ˸˟ ˣˡ˟˪˞ .ˣ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰˪ ˸ˬ˶ˣˠ

ˣˢ ˶ˣ˥˷ ˥˦˷ˬ ˪˷ ˞0, ˣ ˸˰˪˟ˮ ˢˮ˧˶˵ˢ ˪˩˷ ˭ˣˣ˧˩ˬ˶˷˲˞ ˧˞ ˸ˣ˞˶˪ˣˣ˸ˬˣ˰˪ .,  ˣˡ˟˪˞ ˪˷ ˨˶˰ ˶˷˞˩

ˣˢ ˞1,  ˫˧ˬ˶ˣˠ ˥˶˵ ˪˷ ˫˧ˮ˟˪ ˫˧˥˦˷ˬ .ˢˣ˟ˠ ˣˡ˟˪˞ ˣˮ˷˧ ˥˶˵˪ .˸˶ˤ˥ˣˬ ˢˮ˧˶˵ˢ ˟ˣ˶˷ ˞˧ˢ ˸ˣ˰ˬ˷ˬˢ

ˣ˶ˤ˥ˣˬ ˸ˣ˧ˢ˪ ˷ˬ˷ˢ ˧ˮ˶˵ ˟ˣ˶˪ ˪˷ ˥˦˷ˢ ˧ˮ˲ ,˯ˬˮ ˥˶˵ˢ ˶˷˞˩ .ˢ˶˲˯ˣˬ˦˞˪ ˳ˣ˥ˬ ,˪˪˥ˢ ˪˞ ˸

 ˫˧ˬˢ ˫ˮ˧ˢ˨ˣˬˮ ˣˡ˟˪˞ ˧˪˰˟,  .˫˧ˬˢ ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰˪ ˸ˬ˶ˣˠˣ ˫˧ˬˢ ˨ˣ˸˪ ˸ˠ˲˯ˮ ˢˮ˧˶˵ˢ ˟ˣ˶ˣ 

 ˧˩ ˟˪ ˫˧˷˪ ˧ˣ˞˶ ˣˡ˟˪˞ ˣ˪ ˭˧˞ ,˸˥˞ ˢ˶ˣ˦˶˲ˬ˦ ˪˰˟ ˣˮ˧˞ ˳˶˞ˢ ˶ˣˡ˩ .ˢˤˢ ˪ˡˣˬ˟ ˸ˣ˦˷˲ˢ ˢ˟˶ˢ ˷˧

˥˞ ˫ˣ˥ ˸˪ˣ˟˧˵ ˣ˪ ˭˧˞ˣ ˡ˥˞ ˫˧ˮ˟ˣˬ˟ ˟˧ˠˬ ˪ˡˣˬ˷ ˞ˣˢ ˟ˣ˷˥˷ ˢˬ .˭˧˦ˣ˪˥˪ ˵˧ˣˡˬ ˣˮ˧˞ ˫ˠˡ ˱˞ .˸

 ˢˬˬ˥ˢ ˦˵˲˞ ˡ˴˧˩ ˢ˞˶ˬ ˢˤ ˪ˡˣˬ .˪ˡˬ˪ ˶ˣˬ˞ ˞ˣˢ˷ ˸˩˶˰ˬˢ ˣˬ˩ ˫˧ˬ˧ˣ˯ˬˢ˧ˡ˧ ˪˰ ˫˶ˠˮ ˢ ˤˠ- 

2CO  ˸ˮ˧˶˵ ˳˶˞ˢ ˶ˣˡ˩ ˪˞ ˫˧˶˧ˤ˥ˬ˷ ˫˧˲˯ˣˮ ˢˬˬ˥ ˧ˤˠˣ˸˸-ˢˬˣˡ˞ ˸ˣˬˬ˥˸ˢ˪ ˫˧ˬ˶ˣˠ. 
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˪ˡˣˬ˟ ˷ˬ˸˷ˢ˪ ˡ˴˧˩ 

-  ˭ˣˣ˥ˬˢSUN-BRIGHTNESS  ˶ˣˡ˩ ˪˷ ˢ˶˲˯ˣˬ˦˞˪ ˸˯ˮ˩ˮˢ ˷ˬ˷ˢ ˸˧˧ˠ˶ˮ˞ ˸ˣˬ˩˟ ˦˪ˣ˷

 ˪˷ ˨˶˰ .˳˶˞ˢ1.0  ˶ˣˡ˩ ˫˞ ˢ˶˵˧ ˢˬ ˸ˣ˞˶˪ ˫˧˶˷˲˞ˬ ˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˫˧˩˶˰ .ˣˮ˪˷ ˷ˬ˷˪ ˫˧˞˸ˬ

.˶ˢ˟˸˸ ˷ˬ˷ˢ ˫˞ ˣ˞ ,˷ˬ˷˪ ˶˸ˣ˧ ˟ˣ˶˵ ˢ˧ˢ ˳˶˞ˢ 

-  ˭ˣˣ˥ˬˢALBEDO  ˦˪ˣ˷ ˨ˣ˸ˬ ˸ˠ˲˯ˮˢ ˸ˣˬ˩˟ˣˡ˟˪˞ˢ ˫˞ .˳˶˞ˢ ˶ˣˡ˩˟ ˸˰ˠˣ˲ˢ ˷ˬ˷ˢ ˸˧˧ˠ˶ˮ˞ 

 ˞ˣˢ1.0 ˪˰ ˢ˯ˣ˩ˬˣ ˞˲˵ ˳˶˞ˢ ˶ˣˡ˩ ˫˞ ˸ˣ˶˵˪ ˪ˣ˩˧ ˢˤ .˷ˬ˷ˢ ˶ˣ˞ ˪˩ ˸˞ ˶˧ˤ˥ˬ ˳˶˞ˢ ˶ˣˡ˩ ,

˷ˬ˷ˢ ˶ˣ˞ ˪˩ ˸˞ ˠ˲ˣ˯ ˳˶˞ˢ ˶ˣˡ˩ ,˯˲˞ ˞ˣˢ ˣˡ˟˪˞ˢ ˫˞ .˭˟˪ ˥˦˷ˬ ˧ˡ˧˞ˣˢˣ , ˧ ˥˦˷ˬ˩ ˭ˬˣ˯

 ˨˶˰˟ ˞ˣˢ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˣˡ˟˪˞ˢ .˶ˣ˥˷0.6. 

- ˶˷˲˞ ˬ˯ˣ˥ ˫˧ˮˮ˰ .˫˧˶ˣ˸˲˩ ˸ˣ˰˴ˬ˞˟ ˫˧ˮˮ˰ ˶˧˯ˢ˪ˣ ˱˧˯ˣˢ˪˞˪ ˨˞ ˷ˬ˷ˢ ˶ˣ˞ ˸˞ ˫˧ ˢ ˸˞ˮ˧˶˵ s

ˢ˸˸-ˢˬˣˡ˞. 

- ˶˷˲˞ ˸ˣ˪ˣ˵˪ˣˬ˩ ˫˧ˠ˴ˣ˧ˬˢ ,ˢˬˬ˥ ˧ˤˠ ˶˧˯ˢ˪ˣ ˱˧˯ˣˢ˪ .ˢ ˤˠ-2CO  ˫˯ˣ˥ˢˮ˧˶˵ ss˸˸-ˣˡ˞ˢˬ ,

 ˪˷ ˸ˣ˴ˣ˟˵˟ ˸ˣ˪ˣ˵˪ˣˬ ˫˧˸˧˥˲ˬˣ ˫˧˲˧˯ˣˬ ˫˧˶ˣ˸˲˩ˢ .˷ˬ˷ ˶ˣ˞ ˞˪ ˨˞25  ˡ˰150. 

- ˧˞ˣ˶˷ ˪˩˩ .˳˶˞ˢ ˶ˣˡ˩˟ ˫ˣ˥ˢ ˸ˣˬ˩˪ ˢ˶ˣ˷˵ ˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ ,˸ˣˬˣˡ˞ ˸ˣˡˣ˵ˮ ˶˸ˣ˧ ˫

 ˨˩˳˶˞ˢ ˶ˣˡ˩ .˶˸ˣ˧ ˫˥ 

 
˸ˣ˲˯ˣˮ ˸ˣ˪˞˷ ˷˪ˣ˞˷˪ ˧˞ˡ˩ 

- ˢ .˷ˬ˷ ˶ˣ˞ ˪˷ ˡ˥˞ ˳˥ ˷˞˶˟ ˣ˲˴˶˟ˡ ˞ˬ ˫˸˞ ˫˞ ˶˸ˣ˧ ˪˵˧ ˭ˣˣ˥ˬˢ ˸ˣ˰˴ˬ˞˟ ˫ˠˡˢ ˸˞ ˫˧˦

˪˷ ˭ˣ˧˪˰ˢ ˵˪˥˟ˣ˸˞ . ˫˪ˣ˩˧˫˧  ˷ˬ˸˷ˢ˪ ˫ˠ ˭˴˥˪˟WATCH A RAY. 

- ˩˶ˡ ˸˞ ˣ˶˞˸ ?˳˶˞ˢ ˶ˣˡ˩˟ ˰ˠˣ˲ ˞ˣˢ˷˩ ˳˥ˢ ˷˞˶˪ ˢ˶ˣ˵ ˢˬˢ ˫˞ˢ .˸˶˥ˣ˞ˬˢ ˣ˞ˣ  ˶ˣˡ˩ˬ ˥˶ˣ˟

 ?ˤ˞ ˢ˶ˣ˵ ˢˬ ?˳˶˞ˢ 

-  ˣ˵˥˷˟ˣ ˫˧ˮˮ˰ ˣ˲˧˯ˣˢ .˪ˡˣˬˢ ˸˞ ˣ˪˧˰˲ˢˣ ˣˡ˟˪˞ˢ ˸˞ ˣˮ˷ .˫ˠˡ-2OC  ˷˞˶˟ ˣ˲˴ ˭˩ˬ ˶˥˞˪ˣ ˫ˠˡ˪

˸˞˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦ ˧ˢˬ .ˡˡˣ˟ ˷ˬ˷ ˶ˣ˞ ˳˥ ˫˪ˣ˩˧˫˧ ?˶˴˧˧˪ 

-  ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˣ˶˵˥ˢ.˫˧˰ˣ˟˵ ˫˧ˮ˸˷ˬˢ ˶˞˷ ˪˩˷˩ ˣˡ˟˪˞  ˣ˞ ˢ˪˰ˬ ˣˡ˟˪˞ˢ ˸˪ˡˠˢ ˫˞ˢ

˲˵ˢ ,˧ˣ˯˧ˮ ˸˰˟ ?˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦ ˸˞ ˢˡ˧˶ˣˬ˧xl  ˪ˡˣˬˢ ˸˞ ˪˧˰˲ˢ˪ˡ ˭ˬˤ ˧ ˧ˡ˩

 ˢ˶ˣ˦˶˲ˬ˦ˢ˷˟˴˧˧˸˸. 

- ˰˲˷ˢ ˸˞ ˣ˶˵˥ s˸ ˫˧ˮ˸˷ˬˢ ˶˞˷ ˪˩ ˸˞ ˫˧˵˧ˤ˥ˬ˷ ˫˧ˮˮ˰ˢ.˫˧˰ˣ˟˵ 

-  ˸˲˯ˣˢ ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˣ˶˵˥100  ˸ˣ˪ˣ˵˪ˣˬ2CO ˶˥˞ ˣ˟˵˰ ?˫˧˞ˣ˶ ˫˸˞˷ ˧ˣˮ˧˷˪ ˢ˟˧˯ˢ ˢˬ .

˷ˬ˷ˢ ˶ˣ˞ˬ ˡ˥˞ ˳˥ ˷˞˶18. 

 

˫˧˪˵˞ ˧ˣˮ˧˷ ˪ˣˬ ˶˧ˣˣ˞ ˠˤˬ , ˭ˣ˦˶˯)2:09 .( 

                                                
18 NetLogo software: Wilensky, U. (1999). NetLogo. http://ccl.northwestern.edu/netlogo/. Center for 

Connected Learning and Computer-Based Modeling, Northwestern University, Evanston, IL. 

https://www.youtube.com/watch?v=cBdxDFpDp_k&t=1s&ab_channel=NationalGeographic


 

56  

3.3 ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ , ˸ˣ˦˧˪˲2CO xˢ˶ˣ˦˶˲ˬ˦ˢ ˸ˣ˧ˤ˥˸ 

˧˰ˡˬ ˪ˡˣˬ ˣˢˬ ? ˣ˪˧˞ ˧ˠˣ˯ˬ ˫˧˪ˡˣˬˣ˫˧˶˩ ˣˮ˪ ˧˪˟ˣ ˪˪˩˟ ˫˧˰ˡˬ ˧ˡˣˬ˟˦˶˲˟ ˢ˧ˠˣ˪ˣ˧˟ ?ˢˬ ˭ ˸ˣ˶˦ˬˢ

˧˰ˡˬ ˪ˡˣˬ ˪˷ ? ˭ˢˬ ˸ˣ˧ˤ˥˸˟ ˧ˣˮ˧˷ˢ˶ˣ˦˶˲ˬ˦˳˶˞ˢ ˶ˣˡ˩ ˸ ˫˧˪ˡˣˬ˪ ˸ˣ˶ˣ˷˵ ˭ˢ ˨˧˞ˣ ? 

3.3.1 ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ 

˰ˡˬˢ  ˭ˣ˧˯˧ˮ˟ ˵˯ˣ˰˶˧˟˯ˢ˪ ˰˟˦ ˸ˣ˰˲ˣ˸ .˰ˡˬ ˪ˡˣˬ˧19  ˣ˞ ˫˧ˮ˟ˬ ˣˬ˩ ˢ˰˲ˣ˸ ˪˷ ˠˣ˴˧˧˪ ˧˪˩ ˞ˣˢ

˰˟˦˟ ˫˧˷˥˶˸ˬˢ ˫˧˩˧˪ˢ˸ . ˪˷ ˢˮ˟ˬ ˶ˣ˞˧˸˟ ˫˧ˡ˵ˣˬˬˢ ˫˧˪ˡˣˬ ˷˧˸˩˶˰ˬ  ˫˧˶˥˞ ˣ˪˧˞ˣ) ˪˪˩ ˨˶ˡ˟

˶˸ˣ˧ ˫˧˟˩˶ˣˬ ( ˸ˣˠˢˮ˸ˢ ˧˯ˣ˲ˡ ˶ˣ˞˧˸˟ ˫˧ˡ˵ˬ˸ˬï ˫˧˩˧˪ˢ˸ ˸˩˶˰ˬ ˨ˣ˸˟. ˸˶˦ˬ  ˞˧ˢ ˫˧˪ˡˣˬˢ

˭˧˟ˢ˪ˣ ˶˞˸˪ ˸ˣˮˣ˷ ˭ˣˠ˶˞ ˸ˣˬ˶˟ ˫˧˩˧˪ˢ˸ˣ ˫˧ˮ˟ˬ :˸ˢ ˞,˫ˡ˞ˢ ˱ˣˠ ,ˢ˧ˠˣ˪ˣ˵˞ ,˭˩ˣ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˸˞ 

˸˧˧ˬˡˢ ˸˶ˤ˰˟  ˧˲˧˴˲˯ ˶ˣˤ˞ ˪˷ ˫˧˪˵˞ˢ)˪˞˶˷˧ ˭ˣˠ˩ ,(˭ˣ˩˧˸ˢ ˫˧ˢ ˭ˠ˞ ˨˶ˡ , ˪˪˩ˣ ˧ˮˣ˲˴ˢ ˶ˣˡ˩ˢ ˧˴˥

˳˶˞ˢ ˶ˣˡ˩.  ˱ˣ˯˧˞ ˨ˬ˯ ˪˰ ˫˧˪ˡˣˬ ˫˧ˮˣ˟ ˫˧ˮ˰ˡˬ˸ˣ˧˞˶ˣ ˫˧ˮˣ˸ˮ , ˭˲ˣ˞˟ ˫˸ˣ˞ ˫˧˶˲˷ˬˣ ˫˧ˮ˩ˡ˰ˬˣ

 ˸ˣ˧˞˶ ˨ˬ˯ ˪˰ ˱˦ˣ˷ ˸ˣˮ˟ˣ˸ˣ˸ˣ˷ˡ˥ .˷ˢ˷ˣˬ˧  ˫˧˪ˡˣˬ˟˪˞ ˡ˰ˣˮ ˵˶ ˶˧˟˯ˢ˪ , ˫ˠ ˞˪˞˪˸ˣˤ˥ ˸ˣ˰˲ˣ˸ 

ˣ˸ˣ˷ˡ˥ ˶˵˥ˬ ˸ˣ˪˞˷ ˥˯ˮ˪. 

 

ˢ˦˷˲ˢ ˪˷ ˨˶ˡ˟ ˸ˣ˞˧˴ˬˢ ˸˞ ˶˞˸ˬ ˧˰ˡˬ ˪ˡˣˬ , ˪˪˩ ˸˞˧˟˧˩˶ sˢ˧ˮ˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧ ˸˞ˣ ˸˩˶˰ˬ ˫.

 ˸ˣ˧ˢ˪ ˪ˣ˩˧ ˧˰ˡˬ ˪ˡˣˬ˧˦˶˵ˮˣ˵ ˪ˡˣˬ )ˬˠˣˡ˪,ˢ ˸˪˸ ˫ˠˡ-˞˸ˢ ˪˷ ˡˬˬ ,(˧˦ˬ˸ˬ ˪ˡˣˬ )ˬˠˣˡ˪,ˢ 

 ˸ˬˣ˵˰ ˪ˣˡ˧ˠ ˪˷˫˧˵ˡ˧˧˥ ( ˣ˞˧ˮˣ˧˰˶ ˪ˡˣˬ / ˧ˠ˷ˣˬ )ˬˠˣˡ˪,ˢ ˰ ˸˧˞˸ ˢˬ˧˷ˮ ˣ˞ ˢˤ˸ˮ˧˯ˣ˦ˣ˲ ˶ˣ˞˧˸ ˪

ˡ˧˨˧˪ˢ˸˟ ˸ˣ˲˸˸˷ˬˢ ˸ˣ˪ˣ˵˪ˣˬˢ ˪˷ ˫˧˪ˬ˯ ˧ .( ˢ˧ˠˣ˪ˣ˧˟ˢ ˸˞˶ˣˢ˟˰ˮ˷s  ˫˧˪ˡˣˬ˟ ˟˥˶ ˷ˣˬ˧˷

˫˧˧˰ˡˬ, ˭ˣˠ˩ :ˮˡˢ ˸˪ˣ˵˪ˣˬ ˪ˡˣˬ"˞ ,˫ˡ˞ˢ ˱ˣˠ ˸ˣ˩˶˰ˬ ˪˷ ˫˧˪ˡˣˬ ,˪ˣˡ˧ˠ ˸˧˟ ˪˷ ˫˧˪ˡˣˬ ,˪˷ ˫˧˪ˡˣˬ 

ˡˣ˰ˣ ˢ˧˴ˣ˪ˣ˟˞. ˫˧˪˵˞ˢ ˫ˣ˥˸˟ ˫ˠ ˫˧˧˵ ˫˧˪ˡˣˬ˟ ˟˥˶ˮ ˷ˣˬ˧˷ ,ˡ˧˸˰ˢ ˧ˣˤ˧˥ ˡ˰ˣ ˵ˣ˥˶ˢ ˶˟˰ˢˬ. 

 .˞  .˟  .ˠ 

 
˶ˣ˧˞ 25 :ˢ˧ˠˣ˪ˣ˧˟˟ ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ 

 .˞ ˪˷ ˫ˣ˪˧˴ ˧˦˶˵ˮˣ˵ ˪ˡˣˬ)˸˪˸-ˡˬˬ(˧ ˞˸ˢ ˪˷; ˟ .˫˧˵ˡ˧˧˥ ˪ˣˡ˧ˠ ˸ˬˣ˵˰ ˪˷ ˧˦ˬ˸ˬ ˪ˡˣˬ; 

 ɣ.˧ˮˣ˧˰˶ ˪ˡˣˬ / ˦ˣ˲ˢ ˨˧˪ˢ˸ ˶ˣ˞˧˸ ˪˷ ˧ˠ˷ˣˬ˰ ˢˤ˸ˮ˧˯ˣˡ˧ ˪˸ˣ˪ˣ˵˪ˣˬˢ ˪˷ ˫˧˪ˬ˯ ˧ Shutterstock)( 

 

                                                
19 ) ˧˰ˡˬ ˪ˡˣˬScientific Model(. 

https://sciencedivisionmoe.wordpress.com/2018/10/15/354/
https://www.motnet.proj.ac.il/blog/2016/08/22/%D7%9E%D7%95%D7%93%D7%9C-%D7%9E%D7%93%D7%A2%D7%99-scientific-model/
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˫˧˟˩˶ˣˬ ˫ˢ ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˪˷ ˧˶˲ ˫ˢˣ  ˳ˬˣ˞ˬ ˶˵˥ˬ.  ˫˧˪ˡˣˬ˟ ˷ˣˬ˧˷ ˪˷ ˫˧˟˶ˢ ˸ˣˮˣ˶˸˧ˢ ˡ˴˪

ˢ˰˲ˣ˸˪ ˶˟˯ˢ ˫˧˶˷˲˞ˬˢ ˫˧˧˰ˡˬ,  ,ˡˣ˰ˣ ˸ˣ˷ˡ˥ ˶˵˥ˬ ˸ˣ˪˞˷˪ ˸ˣ˶˰˷ˢ ˸˞˪˰ˢ ,˸ˣ˧ˤ˥˸ ˸˞˪˰ˢ

 ˫˧˪ˡˣˬ˪ ˷˧˸ˣˮˣ˶˯˥ ˫ˠ; ˠ˪ ˪ˣ˩˧ ˧˰ˡˬ ˪ˡˣˬ ˫˧˶˟˯ˢ ˸˲ˡ˰ˢ˪ ˫ˣ˶ˠ˪ˣ ˢ˰˲ˣ˸˪ ˰ˠˣˮ˟ ˸ˣ˧˦ˢ˪ ˫ˣ˶

˦˷˲ˣˬ ˸ˣ˧ˢ˪ ˪ˣ˩˧ ˪ˡˣˬ˷ ˣ˞ ,˪ˡˣˬ˪ ˫˧ˬ˧˞˸ˬˢ ˢˡ˧ˬˢ ˪˰ ˶˸˧  .ˢ˰˲ˣ˸ˢ ˪˷ ˢ˞˪ˬ ˢˮˣˬ˸ ˵˲˯˪ ˞˪ˣ

.˶˸ˣ˧ ˸˶ˠ˸˞ˬ ˧˰ˡˬˢ ˪ˡˣˬˢ ˸˧˧ˮ˟ ˨˩ ,˶˸ˣ˧ ˸˟˩˶ˣˬ ˸ˣ˰˲ˣ˸ˢ ˸˩˶˰ˬ˷ ˪˩˩ ˢ ˫˧˪˵˞ˢ ˧ˣˮ˧˷ x˞

˸ˣ˰˲ˣ˸ ˪˷ ˸˟˩˶ˣˬ ˸˩˶˰ˬ ˫˧˩˧˪ˢ˸ˣ x˭˩˪ ˣˬ˧˷ˢ˫˧˪ˡˣˬ˟ ˷ ˫˧˧ˬ˧˪˵˞  ˸ˣˤ˥˪ ˞ˣˢ˸ˣˬˠˬ . ˶˷˵ˢ˟

 ˸ˮ˷˟ ,ˢˤ2021˵ˮ˰ˣˢ ˢ˵˧ˤ˧˲˪ ˪˟ˣˮ ˯˶˲ ˸˧˴˥ˬ , s ,˫˧˪˵˞ ˧ˣˮ˧˷ ˧ˣˤ˧˥˪ ˫˧˪ˡˣˬ ˣ˥˸˧˲˷ ˫˧˶˵ˣ˥˪

˸ˣ˟˩˶ˣˬ ˸ˣ˩˶˰ˬ ˶˵ˣ˥˪ ˣ˸˧˴˥ˬˣ20 ˸˲˶˦˴ˬ ˫˧˪˵˞ˢ ˣˬ˩ ˸ˣ˟˩˶ˣˬ ˸ˣ˩˶˰ˬ ˪˷ ˫˧˪ˡˣˬ˟ ˢ˥˪˴ˢˢ .

˪) ˶˧ˣˣ˞ˢ ˠˤˬ ˶ˣ˞˧˸˪ ˫˧˪ˡˣˬ ˪˷ ˸ˣˬˡˣ˵ ˸ˣ˥˪˴ˢ˪ ˪˷ ˶˴˵ˢ ˥ˣˣ˦ ˡ˰.(˫˧˧˰ˣ˟˷˩ 

˧ˬ˧˪˵˞ ˪ˡˣˬ )Climate Model ( ˧˰ˡˬ ˪ˡˣˬ ˞ˣˢ)˧˦ˬ˸ˬ ˠˣ˴˧˧ ( ˫˧ˬ˶ˣˠˢ ˭˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧ ˸˞ ˶˞˸ˬˢ

ˣˬ˩ ˫˧˧˦ˣ˧˟˞ˢ ˧ˤˣ˩˧˶ 2CO  ˫˧ˮ˸˷ˬˢ ˭˧˟˪ ˷ˬ˷ˢˣ ˫˧ˮˣ˥˶˵ˢ ,˫˧˯ˣˮ˧˧˵ˣ˞ˢ ,˰˵˶˵ˢ ˧ˮ˲ ,ˢ˶˲˯ˣˬ˦˞˟

 ˫˧˪˪ˣ˩ˢ ˫˧˧ˬ˧˪˵˞ˢ˫˧˰˵˷ˬ ,ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˥˪ ,˥ˣ˶ ,ˡˣ˰ˣ ï  ˫˧˪˵˞ ˧˞˧˷˷ ˭ˣˣ˧˩ˬ .˫˧ˮ˷ ˨˶ˣ˞˪

 ˸˰˲˷ˢ ˪˷ ˢˮ˟ˢ ˨˶ˣ˴˪ .˭ˣ˩˧˯˟ ˸ˣ˧ˢ˪ ˸ˣ˪ˣ˪˰ ˸ˣ˟˶ ˸ˣ˧ˠˣ˪ˣ˵˞ ˸ˣ˩˶˰ˬ ,ˢˮ˷ ˧ˡˬ ˦˰ˬ˩ ˫˧˶˟˷ˮ

˫˧˪˵˞ˢ ï ,ˣ˟ ˫˧˧ˣˮ˧˷ˢˣ ˸ˣˡˣˮ˸ˢ ˶˵˧˰˟ˣ ˸ˣ˟˶˪ ˸ˣ˧ˠˣ˪ˣ˵˞ˢ ˸ˣ˩˶˰ˬˢ ï ˥˸˲ˬ ˰ˡˬˢ ˫ˠ  ˫˧˪ˡˣˬ

˫˧˧ˠˣ˪ˣ˵˞ . ˫˧˶˞˸ˬ ˣ˪˞ ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˸˞˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧˫˧˪˵˞ˢ ˭˧˟ˣ ˫˧˧˦ˣ˧˟ˢ ˫˧ˬ˶ˣˠˢ ˭21. 

 ˥ˣ˸˧˲˪ ˸ˣ˟ˣ˷˥ ˨˶ˡ ˧ˮ˟˞˸˧˰ˡˬ ˸ˣˮ˧˧˶ˣ˞ ˟˶˵˟ ˸˧˰ˡˬ ˸ˣ˞˴ˬ˸ˢ ˭ˢ ˫˧ˡˬˣ˪ˢ , ˪˷ ˸˧˰ˡˬ ˸ˣˮ˷˶˲

˸ˣ˧˞˶ˣ ˫˧ˮˣ˸ˮ ,˸ˣ˰˲ˣ˸ ˪˷ ˧˰ˡˬ ˶˟˯ˢ˪ ˸ˣˮˬˣ˧ˬˢ ˥ˣ˸˧˲ˣ22 . ˥ˣ˸˧˲ ˪˰ ˸ˣ˯˯ˣ˟ˬ ˢ˪˞ ˸ˣ˧ˣˮˬˣ˧ˬ

˸ˣ˪ˣ˩˧ˢ  ˶˷˵ˢ˟ ˸ˣˮˣˣˠˬˢ˷˪ ˫˧˪ˡˣˬ, ˩ˣˬ  ˨ˬ˯ˬ˟ ˦˶ˣ˲ˬ˷"l ˶ˠˣ˟ˢˣ ˸˶ˠˣ˟ˢ ˸ˣˬ2030:" 

- ˸ˣˢˤ˪ ,˷ˬ˸˷ˢ˪ , ˸ˣˮ˟˪ˣ ˨˧˶˰ˢ˪˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˶ˣ˞˧˸˪ ,˪ˣ ˶˟˯ˢ˪ ˸ˣ˰˲ˣ˸ ˧ˣˤ˧˥ ˫˧˶˷˵ˢ˟

˸ˣ˧ˠˣ˪ˣ˵˞ ˸ˣ˩˶˰ˬ ˣˬ˩ ,˫˧˪˵˞ ˧ˣˮ˧˷ ,ˡˣ˰ˣ ˸˧˸˟˧˯ ˫˧˰ˣ˶˧˞ ˸˶˷˶˷. 

- ˟ˣ˷˥˪ ˟ ˷ˬ˸˷ˢ˪ˣ ˸˧˸˩˶˰ˬ˫˧˪ˡˣˬ )˫˧˧˪˵˧ˤ˧˲ ,˫˧˧˦ˬ˸ˬ ,˫˧˟˷˥ˣˬˬ ( ˰ˣ˴˧˟˪˸ˣ˧˴˪ˣˬ˧˯  ˪˷

ˬ ˸ˣ˪˧˰˲˸ˣˮˣ˷ ˸ˣ˩˶˰ˬ ˭˧˟ˣ ˸˩˶˰ˬ ˨ˣ˸˟ ˫˧˟˧˩˶ ˭˧˟ ˸ˣ˧˴˵˞˶˦ˮ˧˞ ˪˷ˣ ˸ˣ˩˶˰ , ˧ˣˤ˧˥ ˨˶ˣ˴˪

˸ˣ˰˲ˣ˸ ,˪ˡˣˬˢ ˪˷ ˸ˣ˪˟ˠˬˢ ˸ˮ˟ˢ ˪˪ˣ˩. 

- ˭˧˟ˢ˪  ˧˩˫˧˪ˡˣˬ  ˫˧˪˩ ˫ˢ ˫˧˧ˤ˩˶ˬ˸˧˰ˡˬ ˢ˧˶ˣ˞˸ ˥ˣ˸˧˲˟ . 

- ˟ ˫˧ˮˣ˸ˮ ˥˸ˮ˪ ˸ˣ˰˴ˬ˞˫˧˪˩ ˫˧ˮˣ˷ x ˸ˣ˧ˠˣ˪ˣˮ˩˦ ˭˩ˣ ˸ˣˮˣ˷˟ ˸ˣ˰˴ˬ˞˫˧˪ˡˣˬ )ˢˬˠˣˡ˪ ,˧˦ˬ˸ˬ ( ˧ˡ˩

˯ˮ˪ ˸ˣˮˬ˧ˢˬˣ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˧˰ˡˬ ˸ˣˮ˰˦ ˥ˣ˧˪ˬ˧˦˲ˣ˞ ˭ˣ˶˸˲ ˞ˣ˴ˬ˪ ˧ˡ˩ ˸ˣ˧˰ˡˬ ˸ˣ˪˞˷˪. 

˫˧˞˟ˢ ˫˧˵˶˲˟ ˫˧˪ˡˣˬ ˫˧˶˞ˣ˸ˬ ˫˧˧ˠˣ˴˧˧- ˫˧˧˦ˣ˧˟˞ˢ ˫˧ˬ˶ˣˠˢ ˭˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧ ˸˞ ˫˧˶˞˸ˬˢ ˫˧˧˸ˣˤ˥

 ˸ˣ˦˧˪˲ ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˶˵˧˰˟ˣ ˫˧ˮˣ˷ˢ ˫˧ˤˣ˩˧˶ˣ˧ˡ˧˸˰˫˧  ˪˷2CO ˟ ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˰ ˢ˶˲˯ˣˬ˦˞

ˣ ,˸˧˪˟ˣ˪ˠˢ˫˧˰˵˷ˬ ˱˵˧ˢ˟ ,˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ,˫˧ˮˣ˥˶˵ ˥˲ˮ˟ˣ ˥˦˷˟ ˫˧˧ˣˮ˧˷ ˨˩ˬ ˢ˞˴ˣ˸˩ ,˫˸ˬ˴ˣ˰ˣ 

                                                
20  ˢ˵˧ˤ˧˲ ˪˟ˣˮ2021˸ˣ˟˩˶ˣˬ ˸ˣ˩˶˰ˬˣ ˫˧˪˵˞ ˧˧ˣˮ˧˷ : ï ˭ˣ˯ˡ˧ˣˡ ˭ˣ˩ˬ ,2021. 
21 ecology.com-https://www.biophysical/ 
22 ˶ˠˣ˟ˢˣ ˸˶ˠˣ˟ˢ ˸ˣˬˡ.˨ˣˮ˧˥ˢ ˡ˶˷ˬ ,˸˧˰ˡˬ ˸ˣˮ˧˧˶ˣ˞ , 

https://davidson.weizmann.ac.il/online/sciencenews/%D7%A0%D7%95%D7%91%D7%9C-%D7%A4%D7%99%D7%96%D7%99%D7%A7%D7%94-2021-%D7%A9%D7%99%D7%A0%D7%95%D7%99%D7%99-%D7%90%D7%A7%D7%9C%D7%99%D7%9D-%D7%95%D7%9E%D7%A2%D7%A8%D7%9B%D7%95%D7%AA-%D7%9E%D7%95%D7%A8%D7%9B%D7%91%D7%95%D7%AA
https://www.biophysical-ecology.com/
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%99-%D7%99%D7%91/%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
https://boger.openfox.io/%D7%9E%D7%99%D7%95%D7%9E%D7%A0%D7%95%D7%99%D7%95%D7%AA:%D7%99-%D7%99%D7%91/%D7%90%D7%95%D7%A8%D7%99%D7%99%D7%A0%D7%95%D7%AA_%D7%9E%D7%93%D7%A2%D7%99%D7%AA
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 ˧ˬ ˸˴ˬ˥ˢ˟ ,˶ˣ˟ˡˬ˟˧˵ˣ˞ˢ˧˧˯ˣˮ ˫˩ ,ˡˣ˰ˣˣˬ  ˫˯˶ˣ˲˷ˢ ˥"ˣˡ˟-6 ˭˧˟ˢ ˪ˮ˞˲ˢ ˪˷- ˧ˣˮ˧˷˪ ˧˸˪˷ˬˬ

˫˧˪˵˞ˢ )IPCC ( ˦˯ˣˠˣ˞˟2021. 

 

22.3. ˲ ˸ˣ˧ˤ˥˸ ˸ˣ˦˧˪2CO xˢ˶ˣ˦˶˲ˬ˦ ˸˧˪˟ˣ˪ˠ 

ˣ˶˥˞ˢ ˢ˞ˬ˟ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰˪ ˧˶˵˧˰ˢ ˫˶ˣˠˢˢˮ  ˪˷ ˸˰˴ˣˬˬ ˸˧˪˟ˣ˪ˠ ˸ˣˬˬ˥˸ˢ)1.1  ˸ˣ˪˰ˬ

˪˴ˤˢ ˢ˞ˬˢ ˱ˣ˯ˬ ˯ˣ˧-91 ˢ ˢ˞ˬˢ ˪˷ ˧ˮ˷ˢ ˶ˣ˷˰ˢ ˡ˰ˣ-21 (ˣˢ s˞˧˪˰˧ ˪˷ ˸ˣ˦˧˪˲˟ ˢˤˠ ˧ˢˬˬ˥ˢ, 

˫ˢ˟˷ ˧˶˵˧˰ˢˣ, s-2CO .˧ˡ˩ ˪ ˨˶ˣ˴ ˷˧ ˸ˣ˧ˡ˧˸˰ˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˸ˣˤ˥˪ ˸˞ ˸ˣˤ˥ˢˤˣ˩˧˶  ˧ˡ˧˸˰ˢ

˫˷˞˶˟ˣ ,ˢˬˬ˥ˢ ˧ˤˠ ˪˷ s-2CO, ˶ˬˣ˪˩ ,ˢ˶˲˯ˣˬ˦˞˟,  ˸˞˸ˬ˴ˣ˰˟ ˧ˣˮ˧˷ˢ ˢˬˬ˥ˢ ˦˵˲˞ ˢ˶˦ˬ˪ .

ˣˤ  ˸ˣ˦˧˪˲ ˪˷ ˸ˣˮˣ˷ ˸ˣ˧ˣˬ˩ ˫˧˶˞˸ˬˢ ˫˧˪ˡˣˬ ˸ˣˮ˟˪ ˦˪˥ˣˢ2CO ˢ˶˲˯ˣˬ˦˞˪  ˫˧˧ˣ˪˸ˢ ,ˡ˧˸˰˟

˟ ˫˧˧˪˟ˣ˪ˠ ˫˧˪ˣ˵˧˷ ˫˧˧˪ˮˣ˧ˠ˶ˣ˫˧˟˶ ˧˪˩˪˩ˢ ˥ˣ˸˧˲ˢ ˸ˬ˶)-˥ˢ ˸˩˧˶˴ ˸ˬ˶ ,˧˸˶˟ ˥ˣ˸˧˲ ,ˢ˧ˠ˶ˮ˞

(ˡˣ˰ˣ ˫˧˧˦˧˪ˣ˲ ˫˧˪ˣ˵˧˷ ,˭ˬ˥˲ ˸ˣ˪ˡ ˸ˣ˧ˠˣ˪ˣˮ˩˦˧˟ ˸ˣˣ˴ .-˭ ˶˲˯ˬ ˢˮ˟ ˫˧ˮ˪˩˪˩ˣ ˫˧ˮ˰ˡˬ ˪˷ ˧ˬˣ˞˪

˫˧˪ˣ˪˯ˬ  ˣ˞ˣ˧˴ˣ˯ˢ ˫˧˪ˣ˪˯ˬˢ" ˫˷˟ ˫˧˰ˣˡ˧ˢ ˫˧˧˶˷˲˞ ˫˧˷˧˥˶˸-˩) "˫˧˲˸ˣ˷ˬˢ ˫˧˧˪˩˪Shared 

Socioeconomic Pathways ï SSPs ˫˧˶˲˯ˬ˟ ˫˧ˣˣ˪ˬ ˫˧˷˧˥˶˸ˢ ˸˷ˬ˥ ˸ˣˬ˷ .(1.9 ,2.6 ,4.5 ,

7.0 ,8.5,  ˪˷ ˸ˣ˩˶˰ˣˬ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲ ˫˧ˮ˧˧˴ˬˢ2CO ,ˢ˩ˣˬˮˢˬ ˶˸ˣ˧˟ )1.9) ˶˸ˣ˧˟ ˢˢˣ˟ˠ˪ (8.5( ,

ˣ ˫ˢ ˸ˣ˧ˣˬ˩ ˫˧ˠ˴˧˧ˬ2CO  ˸ˣ˧ˡ˧˸˰ˢ ˭ˣ˦ ˢˠ˧'ˠ ˪˷ ˸ˣˡ˧˥˧˟ ˢ˶˲˯ˣˬ˦˞˪ ˸ˣ˦˪˲ˮ2CO ) ˢˮ˷˪Gt 

yr/2CO ˢ˪˞ ˸ˣ˧˸ˮ˷ ˸ˣ˦˧˪˲ .( ˸ˣ˟˷ˣ˥ˬ ˢ˲ˣ˵˸˪2015ï2100˧˪ˣ˪˯ˬ . ˫ ˣ˞˞ ˫˧˷˧˥˶˸ ˫˧˶˞ˣ˸ˬ ˣ˪

 ˱˶ˠ˟) ˢ˦ˬ ˰˧˲ˣˬˢ˶ˣ˧˞ 26.(  

 ˸ˣ˧ˣˬ˩2CO  ˸ˣ˧ˡ˧˸˰˦˪˲˧ˢ˪ ˢ˶˲˯ˣˬ˦˞˪ ˡ˧˸˰˟ ˫˧ˤˣ˩˧˶˪ ˸ˣˬˠ˶ˣ˸ˬ ˷˧ . ˯ˣ˲˧˞˟ ˫ˠ˷ ˷˧ˠˡˢ˪

 ˫˧ˬˬ˥˸ˬ ˭˧˧ˡ˰ ˣˮ˞ ˸ˣ˦˧˪˲˶˥˞ˬ ˷ ˫˧ˤˣ˩˧˶˪ ˭˧˧ˡ˰ ˸ˬ˶ˣˠ ˫ˣ˧ˢ ˡ˰ ˢ˰˴˟˸ˢ ˶˟˩˷ ˸ˣ˦˧˪˲ˢ ˸˲˯ˣ˸

˧˥˶˸ ˪˩˟ ˭˧˞ .˨˷ˬˢ˟ ˵˶ ˦˞ˣ˸ ˸ˣˬˬ˥˸ˢˢˣ ˶˸ˣ˧ ˫˧ˢˣ˟ˠ˲˞ ˷˸ˣ˶˷ ˸ˣ˶˶˵˸ˢ ˪˷,  ˞˪˞˷ ˢˡˣ˵ˮˢ

.˫˴ˬ˴˪ ˢ˟ˣ˥˷ ˸ˣˬˬ˥˸ˢˢ ˶ˣ˰˧˷ ˞˧ˢ ˸˧ˤ˩˶ˬˢ 

 

˯ˬ ˸ˣ˪˧˰˲' 12 ï " ˪˷ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲˪ ˸˧ˤ˥˸2CO" 

˫˧˟˪˷ ˧ˮ˷ ˣˤ ˸ˣ˪˧˰˲˪ .˭ˣ˷˞˶ ˟˪˷˟ ,˫˧˪˟˵ˬ ˫˧ˡˬˣ˪ˢ ˬ˪˪ ˸ˣ˵ˡ ˢˬ˩ˣ ˱˶ˠˢ ˸˞ ˡ ˣˮ˧˟ˢ˪ˣ

˫ˬ˴˰˟ .˧ˮ˷ˢ ˟˪˷˟ ,˱˶ˠˢ ˸ˮ˟ˢ˪ ˭ˣ˧ˡ ˪ˢˮ˸ˬˣ ˸ˣ˪˞˷ˢ ˸ˣ˪˞˷ˮ .ˢˤ ˱˶ˠ xs ˞˧ˣˮ˧˷ ˸ˮ˟ˢ˪ ˯˧˯˟ 

ˢ˞˟ˢ ˸ˣ˪˧˰˲˟ ˧ˡ˧˸˰ˢ ˢ˶ˣ˦˶˲ˬ˦ˢ .˪ ˳˪ˬˣˬ ˫ˣ˧˯˪˲˴ ˸ˣ˟ ˡ˴˧˩ ˶˧˟˯ˬˢ ˭ˣ˦˶˯˶˷˲˞  ˸˞ ˸˰ˡ˪

ˢ ˶ˣ˵ˬ-2CO .ˢ˶˲˯ˣˬ˦˞˟ 

 

https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
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˶ˣ˧˞ 26 : ˪˷ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲˪ ˫˧˷˧˥˶˸ ˢ˷˧ˬ˥ ˪˷ ˪ˡˣˬ2CO  ˢ˶˲˯ˣˬ˦˞˪ 

) ˸˲˯ˣˮ ˸˧ˡ˧˸˰ ˸ˣˬˬ˥˸ˢ˪ ˸ˣˬ˶ˣˠˢˢxl" ˥-s6 ˪˷ IPCC(23 

 

 

 

1.  ˣ˞ ˫˧˧˸˧˲˴˸ ˫˧ˮˣ˸ˮ ˪˰ ˶˟ˣˡˬ ˫˞ˢ ˪˰ ˸ˣ˧ˤ˥˸˸ˣ˯˯ˣ˟ˬ ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ? 

ˢ˟ˣ˷˸:  ˫˧˧˸˧˲˴˸ ˫˧ˮˣ˸ˮ-˟2015 , ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˸ˣ˧ˤ˥˸ˣ ˸ˮ˷˪ ˡ˰2100. 

2.  ˶˧˴ ˠ˧˴ˬ ˢˬY? 

ˢ˟ˣ˷˸:  ˸˞˪˲ ˸ˣˬ˩ˢ ˸ˣ˦˧-2CO ˢ˶˲˯ˣˬ˦˞˪. 

3. ˢ ˸ˣ˦˧˪˲ ˸ˣˬ˩ ˸˶˞ˣ˸ˬ ˸ˣˡ˧˥˧ ˣ˪˧˞˟-2CO ? 

ˢ˟ˣ˷˸: year/2GtCO,  ˭ˣ˦ ˡ˶˞˧˪˧ˬ ˢˤ˷2CO ˢˮ˷˪ ˢ˶˲˯ˣˬ˦˞˪. 

4. ˥˲ˮ ˣˢˬ ˣ˶˰˷ ) ˭ˣ˦TON˪˷ ˡ˥˞ ( 2CO ?˥˲ˮ ˣˢˬˣ ɣ' ˭ˣ˦ ˢˠ˧)GT ˪˷ (2CO?  ˥˲ˮˢ ˸˞ ˣˮ˧˧ˬˡ

˧˶ˣˡ˩ ˱ˣˠ ˞˪ˬˬ. 

                                                
23 IPCC Sixth Assessment Report ï Climate Change 2021: The Physical Science Basis 

 ˟˪˷1  ˪˷ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲ ˧˷˧˥˶˸ ˢ˷˧ˬ˥ ˪˷ ˪ˡˣˬ2CO ˢ˶˲˯ˣˬ˦˞˪ 

 

 ˟˪˷2 ˱˶ˠˢ ˸ˮ˟ˢ˪ ˭ˣ˧ˡ ˸ˣ˥ˮˬ ˸ˣ˪˞˷ 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/chapter/summary-for-policymakers
https://www.ipcc.ch/report/ar6/wg1/chapter/summary-for-policymakers
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ˢ˟ˣ˷˸ : ˪˷ ˡ˥˞ ˭ˣ˦2CO ˶ˣˡ˩ ˪˷ ˥˲ˮ ˞˪ˬˬ x˲ ˥˲ˮ˟) ˥˶3m500.(  ˸˦˧˪˲˪ ˢ˟ˣ˷˥ ˢ˷˥ˬˢ

ˢ ˤˠ-2CO ˢ˶˲˯ˣˬ˦˞˪ ï emissions (0:54 2The world's CO) ˢ˷˥ˬˢ˪ .˶˷˲˞  ˶˞˸˪1  ˭ˣ˦

 ˤˠ ˪˷-s2CO s ˪˷ ˥˲ˮ˟ ˥˶ˣ˲ ˶ˣˡ˩ ˞˪ˬˬ500 "ˬ˵ ˶˦ˣ˵˟ ˶ˣˡ˩˪ ˨˶˰ ˢˣˣ˷ ,10  ˭ˣ˦ ˢˠ˧'ˠ .˶˦ˬ

) ˭ˣ˦ ˡ˶˞˧˪˧ˬ ˢˤ910.( 

5. ˢ ˸ˣˬ˩ ˢˬ-2CO  ˸ˮ˷˟ ˢ˦˪˲ˮ˷2015 ˰ ˢ˶˲˯ˣˬ˦˞˪ˡ˧ ˪ ?˫ˡ˞ˢ ˧ 

ˢ˟ˣ˷˸ :40 ˢˠ˧'ˠ- ˭ˣ˦ˢˮ˷˪. 

6. ˢ ˸ˣˬ˩ ˸ˡ˧ˡˬ˪ ˨˶ˡ ˣ˰˧˴ˢ-2CO  ˸ˮ˷˟ ˢ˦˪˲ˮ˷2015  ˢ˶˲˯ˣˬ˦˞˪˸ˣ˟˵˰˟ ˞ˢ ˸ˣ˪˧˰˲ .˫ˡ 

ˢ˟ˣ˷˸ :ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰" ˵˶˲˟-2CO  ˤˣ˩˧˶ ˸ˡ˧ˡˬ˪ ˫˧˩˶ˡ ˣ˶˞ˣ˸ "ˢˡ˧ˡˬ ˸ˣ˦˧˷ˣ ˢ˶˲˯ˣˬ˦˞˟

-s2CO ˢ ˤˠ ˪˷ ˶ˣ˵ˬ˟ ˪ˡ˟ˢ ˞˪˪ ˢ˶˲˯ˣˬ˦˞˟-2CO ,˭˩˪ .˧ˡ˩  ˸ˣ˦˧˪˲ ˪˷ ˢˬˣ˶˸ˢ ˸˞ ˭˧˟ˢ˪

ˮ˞ ˶ˣ˵ˬˬ˸ ˭ˣ˦˶˯ˢ ˰˴ˣˬ (˫ˡ˞ˢ ˸ˣ˪˧˰˲) ˧ˮˠˣ˲ˣ˶ ˧ˮ˴ˬ˥ ˣˡˢ ˭ˬ˥˲ˢ ˸˧˧˪˰˪ ˧˞˶˥˞ ˧ˬ

?ˢ˶˧˲˯ˣˬ˦˞˟ )15:21 ˦˵˧ˣ˶˲ ˸˶ˠ˯ˬ˟ (˧˴˥ˣ ˢ˪˰ˬ ˟˧˶ ˧˶ˣ˞ ˶"ˡ ,ˣˤ ˸ˡ˵ˣˬˬˣ ˢ˶˴˵ ˢ˞˴˶ˢ˟ .

ˢ ˸ˣ˦˧˪˲ ˶ˣ˵ˬ ˸˪˞˷ ˸˞ ˢ˪˰ˬ-2CO  ˷˧ ˭ˬ˥˲˪˷ ˶˧˟˯ˬˣ ˢ˶˲˯ˣˬ˦˞˪"˸ˬ˸ˣ˥"  ˢˡ˧˰ˬˢ ˸˧ˬ˧˩

 ˪˰ ˰˧ˠˢ ˢ˲˧˞ˬ ˵˧ˣˡˬ˟ ˸ˣˢˤ˪ ˫˧ˮ˰ˡˬ˪ ˸˶˷˲˞ˬˣ ,ˣ˶ˣ˵ˬ ˢ˶˲˯ˣˬ˦˞˪ ˢ˟ˣ˷˸ˢ .˱ˡˣ˰ˢ ˭ˬ˥˲ˢ

 ˏ˶ ˷˷ ˞˧ˢ ˫˧˵˪ˡ ˪˷ ˢ˲˧˪ ˸ˬ˶ˣˠ˷ ˞˧ˢ ˫ˡ˞ˢ ˧ˮ˟ ˧ˡ˧ ˪˰ ˫˧ˮ˟ˣ˞ˬˢ ˶˵˧˰˟ ˢ˧˧˪˰ ˭˞˩ˬˣ ˸ˣ˦˧˪˲

˟ˢ ˤˣ˩˧˶-2CO ˢ˶˲˯ˣˬ˦˞˟. 

7. ˢ ˤˠ ˸ˣ˦˧˪˲ ˶ˣ˟˰ ˫˧˷˧˥˶˸ˢˬ ˡ˥˞ ˪˩˟ ˧˲˴ˢ ˣˢˬ ,˱˶ˠ˟ ˫˧ˠ˴ˣˬˢ ˫˧˪ˡˣˬˢ ˨ˬ˯ ˪˰-2CO 

 ?ˢ˶˲˯ˣˬ˦˞˪ 

ˢ˟ˣ˷˸: ˯ˬ ˢ˪˟˦ '1 ï  ˪˷ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲˪ ˫˧˷˧˥˶˸2CO ˢ˶˲˯ˣˬ˦˞˪ 

˷˧˥˶˸ ˶˲˯ˬ 
˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲ 

 ˪˷2CO ˢ˶˲˯ˣˬ˦˞˪ 
ˢˮ˷ 

SSP1-1.9  ˸ˣ˯˲˞˸ˬ  ˡ˰2050 

SSP1-2.6  ˸ˣ˯˲˞˸ˬ  ˧˶˥˞2070 

SSP2-4.5 ˸ˣ˧ˣˣ˷˩˰ ˸ˣˬ˶˪ ˸ˣˬˣˡ  ˡ˰2060 

SSP3-7.0 ˫ˣ˧ˢˬ ˢ˪ˣ˲˩ ˢˬ˶  ˡ˰2100 

SSP5-8.5 ˫ˣ˧ˢˬ ˢ˪ˣ˲˩ ˢˬ˶  ˡ˰2050 

 

8. ˢ ˤˠ ˸ˣ˦˧˪˲ ˶ˣ˟˰ ˫˧˷˧˥˶˸ ˣ˪˧˞-2CO ?˫˧˧ˬ˧˦˲ˣ˞ˢ ˫ˢ ˢ˶˲˯ˣˬ˦˞˪ 

ˢ˟ˣ˷˸: SSP1-1.9  ,SSP1-2.6 , SSP2-4.5. 

 

 

https://www.youtube.com/watch?v=1c0KfxShPMc&list=PLSMA9R05k_-Fe9PQWuZvPGveNogCo77kT&index=1&ab_channel=RealWorldVisuals
https://degreeandahalf.huji.ac.il/lecture-11
https://degreeandahalf.huji.ac.il/lecture-11
https://degreeandahalf.huji.ac.il/lecture-11
https://degreeandahalf.huji.ac.il/
https://degreeandahalf.huji.ac.il/
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 '˯ˬ ˸ˣ˪˧˰˲13 :"˸˧˪˟ˣ˪ˠ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˧ˤ˥˸" 

 ˸ˣ˦˧˪˲˪ ˫˧ˮˣ˷ˢ ˫˧˷˧˥˶˸ˢ ˪˷ˢ ˤˠ-2CO ˪ ˢ˶˲˯ˣˬ˦˞ ˫˧ˤˣ˩˧˶ˣ˧ˡ˧˸˰˫˧ ˪˷ x ˯˧˯˟ ˫ˢ

˧ˤ˥˸˪.˸˧˪˟ˣ˪ˠ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ ˫˧˧˦ˬ˸ˬ ˫˧˪ˡˣˬ˟ ˷ˣˬ˧˷,  ˸ˣ˰˴ˬ˞˟˟˷˥ˬ ˸ˣ˧˴˪ˣˬ˧˯,  ˢ˞˶ˬ ˸˞

 ˭˧˟ ˶˷˵ˢ ˸ˣ˶˟ˠ˸ˢˢ ˭˧˟˪ ˢˬˬ˥ˢ ˦˵˲˞˟ ˢ˧˧˪˰ˢ˶ˣ˦˶˲ˬ˦.  ˣˤ ˸ˣ˪˧˰˲ ˸˶˦ˬˣ ˸ˬ˩˪ ˸˞ ˭˧˟ˢ˪

˧ˣˤ˥ˢ ˧ˣˮ˧˷ˢ ˟ ˢ˶ˣ˦˶˲ˬ˦ ˸˧˪˟ˣ˪ˠˢˢ ˢ˞ˬˢ ˨˪ˢˬ˟-21  ˫˧˧ˬ˧˪˵˞ ˫˧ˮ˸˷ˬ˟ ˫˧˧ˣˮ˧˷ ˸˩˶˰ˢ˪ ˯˧˯˟˩

˟ ˫ˢˬˣ ˫˧˲˯ˣˮˡˣ˰ˣ ˫˧˧ˠˣ˪ˣ˵˞ ˪˪ˣ˩ ,˫˧˧˸˟˧˟˯ ˫˧ˮ˸˷ˬ˫˧˟˪˷ ˢ˷˧ˬ˥ ˣˤ ˸ˣ˪˧˰˲˪ .. 

 

 

 

 

 .˫ˡ˞ˢ ˱ˣˠ ˸˶ˣ˦˶˲ˬ˦ ˪ˡˣˬ˟ ˶ˤ˰˧ˢ˪ ˶˷˲˞ ˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦ ˪˷ ˦˷˲ˣˬ ˪ˡˣˬ ˭˧˟ˢ˪ ˧ˡ˩

 ˫ˡ˞ˢ ˱ˣˠ ˸˶ˣ˦˶˲ˬ˦ ˸˶ˬ˷ˮ ˟˧˟˯Co37  ,ˢˮ˷ˢ ˨˶ˣ˞˪ ,ˢˬˬ˧ˢ ˨˶ˣ˞˪ ˶˴ ˥ˣˣ˦˟ ˸ˣ˪˵ ˸ˣˡˣˮ˸ ˫˰

˶˧ˣˣ˞ˢ ˠˤˬ ˧˞ˮ˸˟ ˸ˣ˪˸˩ˣ .˪ ˶˟˰ˬ ˱ˣˠˢ ˸˶ˣ˦˶˲ˬ˦˟ ˢ˧˪˰-Co40.524 ˬ ˢ˞˴ˣ˸˩ ˸ˣ˪˥ˬˣˢ˧ˤ ˣ˞ ˸ˣ˧ˬ

 ˸ˣ˶˥˞ ˸ˣ˟˧˯ˬˢ˪ˣ˪˰  .˱ˣˠ˟ ˸ˣˮˣ˷ ˸ˣ˩˶˰ˬ ˪˷ ˡˣ˵˲˸ ˷˟˷˪˫ˠ ˭ˣ˩ˮ ˶˟ˡˢ ˪ ˢ˧˧˪˰ .˳˶˞ˢ ˶ˣˡ˩

 ˢ˶ˣ˦˶˲ˬ˦˟ ˸˧˪˟ˣ˪ˠˢ˸˰˴ˣˬˬˢ  ˢ˞˴ˣ˸˩ˢˬˬ˥ ˧ˤˠ ˸˦˧˪˲ˬ ˢ˪ˣ˪˰  ˸ˣ˧ˬ˧˪˵˞ ˸ˣ˩˶˰ˬ ˷ˣ˟˧˷˪ ˫ˣ˶ˠ˪

˥˞˩ ˸ˣ˧ˠˣ˪ˣ˵˞ˣ.˸ 

  

˶ˣ˧˞ 27 : .˞ ˱˶ˠ˟ ˧ˣˮ˧˷ ˸˶ˣ˦˶˲ˬ˦ ˪˷ ˸˧˪˟ˣ˪ˠˢ˳˶˞ˢ ˶ˣˡ˩Shutterstock) (; .˟ ˫ˡ˞ˢ ˱ˣˠ ˸˶ˣ˦˶˲ˬ˦ ˱˶ˠ 

  

                                                
24  ˧˲ ˪˰˧˟˩ˬ ˶˸˞˟ ˫˯˶ˣ˲˷ ˧˞ˣ˲˶ ˭ˣ˥ˮˣˬ  

 ˟˪˷1 ˢ˧ˠˣ˪ˮ˞:  ˸˶ˣ˦˶˲ˬ˦˪ ˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦ ˭˧˟ ˢˬ˫ˡ˞ˢ ˱ˣˠ 

https://www.maccabi4u.co.il/new/healthguide/medicalindex/bodytemperature/
https://www.maccabi4u.co.il/new/healthguide/medicalindex/bodytemperature/
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 ˭˧˟ ˸˲˯ˣˮ ˢ˧ˠˣ˪ˮ˞ ,˫˩˸˶˧˥˟˪ ˸˵˧ˡ˟ ˦˪˲ˠ"˵˞ ) ˫˶ˠˣ˧ˡ˶˵ˣ˶˦˵˪˞ï  ˸ˣ˪˧˰˲ˢ ˫ˣ˷˧˶

(˟˪ˢ ˪˷ ˸˧˪ˬ˷˥ˢ ˢ˶˲˯ˣˬ˦˞˟ ˧ˮ˴ˬ˥ ˣˡ ˭ˬ˥˲ ˧ˤˣ˩˧˶˪ ˢ˞˴˶ˢ˟, ˧s ˪˞ ˸˧˪˰ˬ˪ ˣ˯ˮ˩

˧ˡˣ'ˠ ˫˰ ˡ˧˸˰ˢ ˯˵˪  ˸ˣ˵ˡ ˷ˣ˪˷˟).(ˢ˧ˠˣ˪ˮ˞ˢ ˸˶˞ˣ˸ˬ ˸ˣˮˣ˷˞˶ˢ  ˫˧ˡˬˣ˪ˢ ˫˰ ˯˥˧˧˸ˢ˪ ˶˷˲˞ ˫ˠ

ˢ˪˟˵ˢ˪ ˸˩˶˰ˮ˷ .˳˶˞ˢ ˶ˣˡ˩ ˪˷ "˞˧˶˟ ˫˧˧˥ ˥˶ˣ˞" ˪˰ ˢ˶˧ˬ˷˪ ˫ˡ˞ˢ ˪˷ ˞˧˶˟ ˫˧˧˥ ˥˶ˣ˞ ˭˧˟ 

 

˶ˣ˧˞ 28 :˦˪ ˢ˧ˠˣ˪ˮ˞˩ ˠ"˵˞ ˱˶ˠ˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬShutterstock) ( 

 
) ˭ˣ˦˶˯ˢ ˪˩ ˸˞ ˫˧ˡˬˣ˪˪ ˸ˣ˞˶ˢ˪ ˳˪ˬˣˬ27:10.ˢˡ˧˥˧ˢ ˸˞˶ˣˢ ˪˷ ˫˧ˮˣ˷ ˫˧˟˪˷˟ (  ˭ˣ˦˶˯ˢ ˶˧˴˵˸

˪˸ ˸˦˧˯˶˟˧ˮˣ˞ ˪˷ ˵ˣ˟˯˧˧˲ˢ ˱ˡ ˨ˣ˸ˬ)  ˟˧˟˞(TAU2GO: " ˫˰ ˸ˣ˟˧˯ˬ ˸˯˶ˣˢ ˡ˧ˬ˸˷ ˣˤ ˸˞ ˫˧˶˧˩ˬ

˫˥ ˭˞˩ ˸ˣ˧ˢ˪ ˨˪ˣˢ ˨˧˞ ˫˩˪ ˶˲˯˸˷ ˸˥˞ˢ ?˫˧˞˩ˡˬ ˫˧˶ˣ˲˧˯  ˸˸˧˶˩ ˪˰ ˪˩ˢ ˸˰ˡˣ˧˷ ?˟˧ˮˠˬ ˞˪ˣ

 ˷˧˷ ˫˥ ˧˩ˢ ˞˷ˣˮ˟ ˫˧˵˯˰˸ˬ˷˩ ˢˤ ˢ˩˩ ,˟ˣ˦ ?ˣˮ˪˷ ˭ˣˤˬˢ ˸ˣ˶˧˥˟˪ ˢ˶ˣ˷˵ ˞˧ˢ ˨˧˞ˣ ˫˷ˠˢ ˸ˣ˶˰˧

ï  ˪˷ 'ˡ˧˸˰ˢ ˪˞ ˸˧˪˰ˬ' ˰ˣ˶˧˞˟ ˸˶˲˯ˬˣ ˸˶˵ˣ˥ ˞˧ˢˣ ,˯˵˪ ˧ˡˣ'ˠ ˢ˪ ˫˧˞˶ˣ˵ ˤ˞ .˫˧˪˵˞ˢ ˧ˣˮ˧˷

˧˦˲ˣ˞ ˫˧˶˟ˡ ˢ˟˶ˢ ˫ˠ ˢ˪ ˷˧ !˰ˠ˶ ˪˟˞ .˟˧˟˞ ˪˸ ˸˦˧˯˶˟˧ˮˣ˞ ˫˞˷ ˰ˡˮ˷ ˟ˣ˷˥˷ ˪˷ˬ˪ !˶˲˯˪ ˫˧˧ˬ

 ˣˤˢ ˢ˧˰˟˪ ˣˬ˶ˠ˷ ˣ˪˞ ˣˮ˥ˮ˞ï .˭˵˸˪ ˥ˣ˩ˢ ˣˮ˪ ˷˧˷ ˢ˞˶ˮ˩˷ ˶ˬˣ˞ ˢˤ"  

 

 

 ˪˷ ˸ˣ˧ˤ˥˸ˢˣˮ˧˷˧˫˧ ˟ ˢ˶ˣ˦˶˲ˬ˦ ,˸˧˪˟ˣ˪ˠˢ ˸ˣ˦˧˪˲ ˪˷ ˸ˣˮˣ˷ ˸ˣˬ˶ˬ ˫˧ˬ˶ˠˮˢ2CO  ˢˬˬ˥ ˧ˤˠˣ)

 (˫˧˲˯ˣˮ˪ˢ˶˲˯ˣˬ˦˞, ˣˡ˟ ˣˠ˴ˣˢ"˥ s-6  ˪˷IPCC )2021˸˞ ˸ˣ˶˞˸ˬ ˢ˪˞ ˸ˣ˧ˤ˥˸ .( ˠˬ˸ˬ s˧˧˪˰ s

˟ ˢ˧ˣ˲˴ˢ ˸˵ˢ˟ˣˬˢ ˸ˮ˷ ˡ˰ ˪˧˰˪ ˣ˶˞ˣ˸˷ ˫˧ˮˣ˷ˢ ˫˧˷˧˥˶˸ˢ ˧˲˪ ˸˧˪˟ˣ˪ˠˢ ˢ˶ˣ˦˶˲ˬ˦2100. 

  

˶ˣ˧˞ 29 :˧ˣˮ˧˷ ˸˧ˤ˥˸ sˢ˶ˣ˦˶˲ˬ˦  (˥˦˷ˢ ˧ˮ˲ ˢ˟ˣˠ˟) ˸˧˪˟ˣ˪ˠˢ˷ ˡ˧˸˰˪ ˧ˣˤ˥ˢˣ (˶ˣ˥˷ ˣ˵) ˫ˣ˧ˢ ˡ˰ ˢ˲˴ˮ

 ˯˧˯˟ ˪˰ (˫˧˧ˮˣ˰˟˴ ˫˧ˣˣ˵) ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲˪ ˫˧˷˧˥˶˸ ˢ˷˧ˬ˥ ˪˷2CO ˶˲˯ˣˬ˦˞˪ˢ ˪˷ ˢ˲ˣ˵˸˪ ˢ˞ˣˣ˷ˢ˟ ,

) ˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦1850ï1900( )ˣˡˢ"ˢ ˥-6  ˪˷IPCC(25. 

                                                
25 IPCC Sixth Assessment Report ï Physical Science BasisClimate Change 2021: The  

 ˟˪˷2 ˸˧˪˟ˣ˪ˠˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧˷˧˥˶˸ :˱˶ˠ ˸ˠ˴ˢ 

https://sv-se.facebook.com/tau2go/videos/563401131781091/
https://sv-se.facebook.com/tau2go/videos/563401131781091/
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://www.ipcc.ch/report/ar6/wg1/chapter/summary-for-policymakers
https://www.ipcc.ch/report/ar6/wg1/chapter/summary-for-policymakers
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˟ ˥˦˷ˢ ˧ˮ˲ ˪˷ ˸˧˪˟ˣ˪ˠˢ ˢ˶ˣ˦˶˲ˬ˦˟ ˫˧˧ˣˮ˧˷ ˫˧˶˞ˣ˸ˬ ˱˶ˠ˟-C Á ˢ˶ˣ˦˶˲ˬ˦˪ ˯˥˧˟ ˸˧˪˟ˣ˪ˠˢ

ˢ˟ ˸˰˴ˣˬˬ ˫˧ˮ˷ˢ ˭˧1850ï1900 (˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦)˴˟ ˢˬˣ˵˰ˢ . ˸˞ ˸ˠ˴˧˧ˬ ˶ˣ˥˷ ˰˟

 ˸ˣ˧˶ˣ˦˯˧ˢˢ ˸ˣ˧ˬˡˢˢ˪˰ ˸ˣ˯˯ˣ˟ˬˢ  ˫˧ˮ˷ˢ ˭˧˟ ˸ˣ˧˲˴˸ˢ1950ï2015 ˪˩˟ ˫˧˪ˣ˪˩ ˫˧˧˶ˣ˦˯˧ˢ ˫˧˩˶˰ .

˪ ˶˷˵ˢ ˵˲˯˪ ˧ˡ˩ ˫˧˲˶ˠˢˢ ˧ˡˬˬ ˫˧˧ˣˮ˧˷ˢ ˫˧˧ˡ˧˸˰ˢ˟˴˟ ˸ˣˬˣ˵˰ˢ .˫˧˧ˣ˲˴˰ ˫˧ˢ ˸ˣˠ˴˧˧ˬ ˫˧ˮˣ˷

 ˫˧˷˧˥˶˸ ˢ˷˧ˬ˥ ˪˷ ˫˧ˮˣ˷ˢ ˧ˣˮ˧˷ ˟˴˵ˣ ˸ˣˬˠˬ˶ˣ˦˶˲ˬ˦ ss ˸˧ˡ˧˸˰ˢˬˬ˥ ˧ˤˠ ˪˷ ˷˧˥˶˸ ˪˩˪ , ˪˰

˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ .˧˞ ˪˷ ˫˧˥ˣˣ˦ˢ ˸˞ ˢˠ˧˴ˬ ˫˧ˮˣ˷ˢ ˫˧ˮˣˣˠ˟ ˢ˪˪˴ˢˢ-xs˸ˣ˞ˡˣ. 

 ˷˧˥˶˸ˢ1.9-SSP1 xs ˞ˢ ˪˷ ˶˸ˣ˧˟ ˧ˬ˧˦˲ˣ˞ˢ ˷˧˥˶˸ˢ-IPCC ˸˦˧˪˲ ˣ˟˷ ˫˪ˣ˰ ˶˞˸ˬ ˞ˣˢˣ ,-s

2CO s ˸˧˪˟ˣ˪ˠˮ˷˟ ˣ˦ˮ ˯˲˞˪ ˸ˬ˴ˬ˦˴ˬ ˸2050 ˪˷ ˡ˰˧˟ ˡˬˣ˰˷ ˡ˧˥˧ˢ ˞ˣˢ ˭ˣ˷˞˶ˢ ˷˧˥˶˸ˢ .

 ˸ˣ˟˧˟˯˟ ˳˶˞ˢ ˶ˣˡ˩ ˸ˣˬˬ˥˸ˢ ˪˰ ˶ˣˬ˷˪ ˤ˧˶˲ ˫˩˯ˢCo1.5 ˫ˡ˵ˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˪˰ˬ- ,˸ˣ˧˸˧˧˷˰˸

˪ ˢ˰˧ˠˬ ˸ˣˬˬ˥˸ˢˢ˷˩-Co1.5 ˭˩ˬ ˶˥˞˪ ˨˞ , ˢ˧ˣˤ˥ˢ ˢ˶ˣ˦˶˲ˬ˦ˢ˟˴˧˧˸ˬˣ ˢ˶ˤ˥˟ ˸ˡ˶ˣ˧ ˸˧˟˯ ˟

Co1.4  (˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦ ˢˡˡˬˮ˷ ˣˤ ˪˰ˬ) ˡ˰.ˢ˞ˬˢ ˱ˣ˯ 

 ˷˧˥˶˸˟2.6-SSP1 ˸˦˧˪˲ ,-s2CO s ˸˧˪˟ˣ˪ˠ˸˧˸ˣ˰ˬ˷ˬ ˸ˡ˶ˣ˧ ˞˪ ˨˞ ,ˣˬˢ ˸ˣ˶˧ˢˬ ˢ˸ˣ˞˟ ˸ˠ˴

 ˢ˦˧˪˲ˢ .˶˸ˣ˧ ˧˦˧˞ ˟˴˵˟ ˞˪˞ ,˭ˣ˷˞˶ˢ ˷˧˥˶˸˟ ˶˥˞˪ ˣ˦ˮ ˯˲˞˪ ˢ˰˧ˠˬ2050ˬˡˬ ˢˤ ˷˧˥˶˸ . ˱˞ ˢ

˞ˣˢ ˣ˧˴ˣ˯ ˫˧˧ˣˮ˧˷- ˫˧˧ˬˣˮˣ˵˞˫˧ˡˡˣ˰ˬˢ ˸ˣˬ˧˧˵, ˢˬˣˡ˟ ˷˧˥˶˸˪ SSP1-1.9 ,˨˞ ˣ˸ˬ ˶ˣ˰˧˷˟ ,ˣˮˬˬ ˭

 ˭˩ ˪˰ˣˢˢ ˸ˣˬˬ˥˸˶ˣ˦˶˲ˬ˦ ˸˧˪˟ˣ˪ˠˢ ˢ ˸ˣ˟˧˟˯˟ ˸˟˴˧˧˸ˬCo1.8  ˢ˩˲ˢˬˢ ˫ˣ˶˦ ˢˡˡˬˮ˷ ˣˤ ˪˰ˬ)

 (˸˧˸˧˧˷˰˸ˢ.ˢ˞ˬˢ ˱ˣ˯ ˡ˰ 

4.5-SSP2˷˧˥˶˸ ˣˢˤ , ˢˮˣ˩ˬˢ  ˸˦˧˪˲ ."˨˶ˡˢ ˰˴ˬ˞"-s2CO s ˢ˰ˮ ˸˧˪˟ˣ˪ˠˢ ˸ˣˬ˶ˢ ˟˧˟˯˸ˣ˧˥˩ˣˮ ,

 ˸ˮ˷ ˡ˰ ˣ˦ˮ ˯˲˞˪ ˢ˰˧ˠˬ ˞˪ ˨˞2100 ,ˢˤ ˷˧˥˶˸˟ . ˸˧˧˪˰˲ˬ˦ˢ˶ˣ˦˶ ˰˴ˣˬˬ˟ ˞˧ˢ ˸˧˪˟ˣ˪ˠˢ ˢ

Co2.7  (˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦ ˢˡˡˬˮ˷ ˣˤ ˪˰ˬ).ˢ˞ˬˢ ˱ˣ˯ ˡ˰ 

 ˟˧˸ˮ˟ ˷˧˥˶˸ ˪˷7.0-SSP3ˢ ˸˦˧˪˲ˣ ˢˡˬ˸ˢ˟ ˸ˣ˪ˣ˰ ˸ˣ˶ˣ˦˶˲ˬ˦ˢˣ ˸ˣ˦˧˪˲ˢ ,-2OC  ˸˪˲˩ˣˬ ˡ˰

 ˸ˮ˷2100 ,ˢ˞ˬˢ ˱ˣ˯ ˡ˰ . ˸˧˧˪˰˶ˣ˦˶˲ˬ˦ˢ˟ ˞˧ˢ ˸˧˪˟ˣ˪ˠˢ ˢ ˰˴ˣˬˬCo3.6. 

 ˷˧˥˶˸ˢ8.5-SSP5 ˢ ˸˞ ˶˞˸ˬ˟˴ˬ sˡ˧˸˰ ˧ˢ ˸˦˧˪˲ ˸ˣˬ˶ .˶˧˥ˬ ˪˩˟ ˣˮˬˬ ˰ˮˬ˧ˢ˪ ˷˧˷-2OC 

 ˸ˣ˧˥˩ˣˮˢ ˸ˣ˪˲˩ˣˬ ˡ˰ ˨˶˰˟2050 .˷ ˱˞ ˪˰ ,˸ˣ˶˧ˢˬ˟ ˸˥ˬˣ˴ ˸˧ˬ˪ˣ˰ˢ ˢ˪˩˪˩ˢˢ ˪˰ ˸˰ˮˣˬ ˢ˥˧ˬ˴

 .ˢ˧ˠ˶ˮ˞ ˶˧˸˰ ˫˧˧˥ ˥˶ˣ˞ˣ ˫˧ˮ˟ˣ˞ˬ ˫˧˵˪ˡ ˪ˣ˴˧ˮ ˧ˡ˧˧ˮ˯˶ˢ ˶˧˥ˬˢ, x ˸ˮ˷ ˡ˰2100  ˢ˶ˣ˦˶˲ˬ˦ˢ

 ˸˰˴ˣˬˬˢ ˸˧˪˟ˣ˪ˠˢ ˸ˣ˧ˢ˪ ˢ˧ˣ˲˴ˢˢˣ˟ˠ ˟-Co4.4 ˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦˪ ˯˥˧˟. 

 .˶˸ˣ˧˟ ˶˧˟˯ˢ ˞ˣˢ ˷˧˥˶˸ ˢˤ˧˞ ˣˮ˪ ˶ˬˣ˪ ˪ˣ˩˧ ˞˪ ˫˧˪˵˞ˢ ˥"ˣˡ ?ˣ˪˞ ˫˧˷˧˥˶˸ˬ ˫˧ˡˬˣ˪ ˣˮ˥ˮ˞ ˢˬ

˫˧˷˧˥˶˸ˢˬ ˡ˥˞ ˸ˬˡ˵ˬˢ ˸ˣ˧ˮ˧ˡˬ ˫ˡˣ˵˸ ˫˧ˮˣ˷ ˫˧ˬ˶ˣˠ ˧ˡ˧ ˪˰,  ˸ˣ˧ˮ˧ˡˬ ˪˪ˣ˩ ˢˮˣ˷ˢ) ˸˧˸˪˷ˬˬ

˸ˣ˧ˬ˪ˣ˰ ˸ˣˬˠˬˣ (ˢˮ˧ˡˬ˪ ˢˮ˧ˡˬ ˭˧˟ ˭˟ˣˬ˩ .ˢ ˪ˡˣˬˢ ˧ˣˮ˧˷ˢ ˪˰ ˫˧ˮˣ˷ˢ ˫˧˷˧˥˶˸ˢ ˸˰˲˷ˢ ˸˞ ˠ˧˴ˬ

 ˸ˣ˦˪˥ˢ ˸˪˟˵˪ ˫˶ˣ˸ ˢ˶ˣ˦˶˲ˬ˦˟ ˸ˣ˪˰˟ˢ˰˲˷ˢ .ˡ˧˸˰ˢ ˪˰ 
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1.  ˶˧˴ ˠ˧˴ˬ ˢˬY? 

ˢ˟ˣ˷˸: ˧ˣˮ˧˷  ˸ˣˡ˧˥˧˟ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˪˰ˬ ˪˷˪˴ˤ .˯ˣ˧ ˷˧ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˫˧˩˶˰ ˞˪ ˣ˪˞˷ ˟˪ ˫˧˷˪

˧ˣˮ˧˷ ˞˪˞ ) ˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦ ˢˮ˧ˢ˷ ˯ˣ˥˧˧ ˸˲ˣ˵˸˪ ˯˥˧˟1850ï1900.( 

2.  ˶˟ˣˡˬ ˫˞ˢ˟ ˣ˞ ˫˧˧˸˧˲˴˸ ˫˧ˮˣ˸ˮ˟˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˸ˣ˧ˤ˥˸ ? 

ˢ˟ˣ˷˸:  ˫˧ˮ˷ˢ ˭˧˟1950ï2015 ˶˞ˣ˸ˬ˸ˣ  (˸ˣ˧˶ˣ˦˯˧ˢ ˸ˣ˧ˬˡˢ) ˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬ ˣ˞ ˸ˣ˧˲˴˸ ˱˶ˠ˟

 ˫˧ˮ˷ˢ ˭˧˟ .˳˶˞ˢ ˶ˣˡ˩ ˸˶ˣ˦˶˲ˬ˦ ˪˷2015ï2100  ˸ˣ˶ˣ˦˶˲ˬ˦ ˸ˣ˶˞ˣ˸ˬ˸ˣ˧ˣ˲˴˸ˣ˟˷ˣ˥ˬˢ , 

˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ . 

3. ˯˥˧ ˫˧˟˷ˣ˥ˬ ˫˧ˮ˷ ˣ˪˧˞ ˪˷ ˸ˣ˶ˣ˦˶˲ˬ˦˪ ˸˧ ˟ˣ˷˧˥˪ ˯ˣ˥˧˧ ˸ˡˣ˵ˮ ˧ˢˬ ?˱˶ˠ˟ ˫˧ˠ˴ˣˬˢ ˫˧˩˶˰ˢ

˧ˣˮ˧˷ s ?ˢ˶ˣ˦˶˲ˬ˦ 

ˢ˟ˣ˷˸: ˣˮ˧˷˧˧ ˶ˣ˦˶˲ˬ˦˪ ˸˧˯˥˧ ˫˧˟˷ˣ˥ˬ ˱˶ˠ˟ ˫˧ˠ˴ˣˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢˣ ˫˧ˮ˷ˢ ˪˷ ˸ˣ˰˴ˣˬˬ ˸

1850ï1900.˸˧˸˧˧˷˰˸ˢ ˢ˩˲ˢˬˢ ˫ˣ˶˦ ˪˷ ˢ˲ˣ˵˸ˢ ˸˞ ˫˧ˠ˴˧˧ˬˢ , 

4.  ˣˢˬˢ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷  ˥˦˷ˢ ˸˧ˬ˪ˣ˰ˢ ˸˰˴ˣˬˬˢ ˸ˮ˷˟2015 ? 

ˢ˟ˣ˷˸: ˪˰ˬ˪ ˟ˣ˶˵ ˸˪˴ˤ.˸˥˞ ˯ˣ˧ 

5.  ?˶ˣ˥˷ˢ ˰˟˴˟ ˢˬˣ˵˰ˢ ˸ˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸ :) ˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬ ˣ˞ ˸ˣ˶˧˷˧ ˸ˣˡ˧ˡˬ ,˳˰ ˸ˣ˰˟˦ ,˫˧ˠˣˬ˪˞ ˸˶ˤ˰˟ˢˬˣˡ˩ˣ ˥˶˵ ˸ˣ˟˧˪ ,

("ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ" ˸ˣ˪˧˰˲˟ ˦ˣ˶˧˲  ˸ˮ˷ˬ ˪˥ˢ ˢ˶ˣ˦˶˲ˬ˦ ˪˷1950  ˡ˰ˣ2015 . 

6.  ˸ˬ˧˧˵ ˰ˣˡˬ ?˶ˣ˥˷ˢ ˣ˵˪ ˟˧˟˯ˬ ˢ˶ˣ˲˞ ˢ˪˪˴ˢ 

ˢ˟ˣ˷˸ : ˧ˡ˩ ˭˧˧˴˪ ˧ˡˬˬ ˸˞˧˞-s˧ˣˮ˧˷ ˪˷ ˢ˩˶˰ˢ ˣ˞ ˢˡ˧ˡˬ˟ ˸ˣ˞ˡˣˣ .ˢ˶ˣ˦˶˲ˬ˦ˢ 

7. ˬ s ?˶˸ˣ˧˟ ˧ˬ˧˦˲ˣ˞ˢ ˷˧˥˶˸ˢ 

ˢ˟ˣ˷˸ :SSP1-1.9 

8. ˢˤ ˷˧˥˶˸ ˧˲˪,  ˸ˣ˧ˢ˪ ˧ˣ˲˴ ˢˬˢ ˸ˮ˷˟ ˢ˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷2100 ? 

ˢ˟ˣ˷˸ :1.5 ˪˴ ˸ˣ˪˰ˬˤ˯ˣ˧. 

9.  ?˶˸ˣ˧˟ ˠ˧˞ˡˬˢ ˷˧˥˶˸ˢ ˢˬ 

˟ˣ˷˸ s:SSP1-8.5 

10.  ˧˲˪ˢ ˷˧˥˶˸,˶˸ˣ˧˟ ˠ˧˞ˡˬˢ  ˸ˣ˧ˢ˪ ˧ˣ˲˴ ˢˬˢ ˸ˮ˷˟ ˢ˶ˣ˦˶˲ˬ˦˟ ˧ˣˮ˧˷2100 ? 

ˢ˟ˣ˷˸ :˪ ˟ˣ˶˵-5 ˪˴ ˸ˣ˪˰ˬˤ˯ˣ˧. 

11.  ˫˧˧ˡ˧˸˰ˢ ˫˧˷˧˥˶˸ˢ ˸˞ ˫˧ˠ˴˧˧ˬˢ ˫˧ˮˣ˷ ˫˧˰˟˴˟ ˸ˣˬˣ˵˰˪ ˟˧˟˯ˬ ˢ˪˪˴ˢ ˸ˬ˧˧˵ ˰ˣˡˬ

 ?˫˧˧˶˷˲˞ˢ 

ˢ˟ˣ˷˸ : ˧ˡ˩ ˭˧˧˴˪ ˧ˡˬˬ ˸˞˧˞-s˧ˡ˧˸˰ˢ ˫˧˧ˣˮ˧˷ˢ ˪˷ ˪ˣˡ˧ˬ˟ ˸ˣ˞ˡˣˣ˫ˣ˧˩ ˰ˣˡ˧ˢ ˨ˬ˯ ˪˰ ˫˧. 

12.  ˫˞ˢˣˮ˸˪ˣ˩˧˟ ˧ˣˮ˧˷ ˸˞ ˭˸ˬ˪ ?ˢ˶ˣ˦˶˲ˬ˦ˢ ˫˧˷˧˥˶˸ ˣ˪˧˞ ˧˲ ˪˰? 

ˢ˟ˣ˷˸ :˭˩,  ˫˧˷˧˥˶˸ ˧˲˪1.9 x-2.6. 

˷ ˟˪3 ˸ˣ˥ˮˬ ˸ˣ˪˞˷ ˪˰ ˢˮ˰ˬ 
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13. ˢˬ˨˶ˡˢ ˧ ˢ˟˷ ˪ ˧˞ˡ˩ˣ˪˞ ˫˧˷˧˥˶˸ ˧˲ ˪˰ ˪ˣ˰˲? 

ˢ˟ˣ˷˸ :ˢ ˸ˣ˧ˣˬ˩ ˸˞ ˡ˧˶ˣˢ˪-2CO  ˸ˣ˦˪˲ˮˢ˪.ˢ˶˲˯ˣˬ˦˞  ,˱˯ˣˮ˟˪,˸ˣ˶˰˧ ˞ˣ˶˧˟ ˫˴ˬ˴ ˪ ˥˸˲

ˣ ˭ˬ˥˲ ˸ˡ˧˩˪˪ ˸ˣ˦˧˷ˡˣ˰. 

 

ˢ˶ˣˬ˪ ˢ˶˷˰ˢ: ˫˧˪˵˞ ˧ˣˮ˧˷ ˸ˣ˧ˤ˥˸, ?ˢˤ ˸˞ ˫˧˷ˣ˰ ˨˧˞ l"˭ˤˣ˞ ˯ˮ˧˪ ˶ , ˸ˣ˶˧˷ˢ

 ˧ˠˣ˪ˣ˶ˣ˞˦ˬˢ)1:12:05  ( 

 

 

 

 

˪ˣ ˷˧˥ˬˢ˪ ,ˢ˞˶ˣˢ˟ ˭ˣˣˠ˪ ˢˤ ˟˪˷ ˸˶˦ˬ ˵˲˯ˮˢˢ˞ ˬ ˵˶ ˞˪ˣ ˢ˧˧˷˰ˬ .ˢ˟˧˷˥˫˧˲˶ˣ˴ˬ 

 .ˢˬˬ˥ˢ ˦˵˲˞ ˸˞ ˢˬˡˬˢ ˧ˣ˯˧ˮ ˫˧˶˞˸ˬˢ ˫˧ˬˣˡ ˫˧ˮˣ˦˶˯ ˧ˮ˷ ˭˞˩ 

Try This Greenhouse Effect Experiment )3:49; ˸˧˪ˠˮ˞˟( 

The Greenhouse Gas Demo )4:00; ˸˧˪ˠˮ˞˟( 

 

 

 

 

ˢ˧˴˪ˣˬ˧˯ˢ ,˸˧˶˟˰˟) PhETˢ˥˸ˣ˲ , ˟ˣˡ˶ˣ˪ˣ˵ ˸˦˧˯˶˟˧ˮˣ˞˸˰˲˷ˢ ˸˞ˣ ˢˬˬ˥ˢ ˦˵˲˞ ˸˞ ˢˠ˧˴ˬ ( x

ˢ ˢˮ˧˶˵ˢ ˸˞ ˫˧ˠ˴˧˧ˬ ˫˧ˬˣˡ˞ˢ ˫˧˪ˠˢ .˷ˬ˷ˢ ˶ˣ˞ ˸˞ ˫˧ˠ˴˧˧ˬ ˫˧˟ˣˢ˴ˢ ˫˧˪ˠˢ .ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˰˸˸-

ˢ ˢˮ˧˶˵ˢˬ ˵˪˥ .˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˥˦˷ˢ ˧ˮ˲ˬ ˸ˮ˶˵ˣˬˢ ˢˬˣˡ˞˸˸- ˶ˣˡ˩ ˧ˮ˲˪ ˟ˣ˷ ˸˶ˤ˥ˣˬ ˢˬˣˡ˞

ˡ˴˟ ,˸˧ˮ˩˦ ˢˮ˧˥˟ˬ .ˢ˶˲˯ˣˬ˦˞˟ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰˪ ˸ˬ˶ˣˠˣ ˳˶˞ˢ  ˢˮˣˬ˸ˢ ˪˷ ˭˧ˬ˧˶˷˲˞  ˭ˣˣ˩˪

 ˸ˮ˷˟ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˡ˰ˣ ˥˶˵ˢ ˭ˡ˧˰˟ ˶˸ˣ˧˟ ˨ˣˬˮˢˬ ˢˬˬ˥ˢ ˤˠ ˤˣ˩˧˶ ˸˞2020 ˢ˦ˣ˷˲ ˢ˧˴˵˧˪˲˞ˢ .

 ˸˯ˮ˩ˮˢ ˢˮ˧˶˵ˢ ˭˧˟ ˭ˤ˞ˬˢ ˸ˠˣ˴˸ˣ ˫˧ˮˮ˰ ˸˲˯ˣˢ ˫ˠ ˸˶˷˲˞ˬˣ ˸˧˸ˣˡ˧ˡ˧ˣ ˣˤ ˭˧˟˪ ˶˷˞˩ .˸˦˪˲ˮˢ

˸) ˢˬˬ˥ˢ ˦˵˲˞ ˸ˣ˶˟ˠ˸ˢ ˪˷˟ ˢˮˣ˸˥˸ˢ ˢ˶˲˯ˣˬ˦˞˟ ˫ˣ˥ ˸ˮ˧˶˵ ˸˞˪˩ˮ(˫ˡ˞ˢ ˸ˣ˪˧˰˲ ˶˴ˣ, 

˸ˣ˥˲ˣ ˸˯ˮ˩ˮ ˢˮ˧˶˵ ˶˸ˣ˧˷ ˨˩ ˭ˤ˞ˬˢ ˢˮ˸˷ˬ ˸ˬˬ˥˸ˬ ˢ˶˲˯ˣˬ˦˞ˢ ˭˩˪ˣ ˸˦˪˲ˮ ˢˮ˧˶˵. 

 ˟˪˷4 ˢˬˬ˥ˢ ˦˵˲˞ ˸˷˥ˬˢ :ˢˡ˟˰ˬ ˸ˣ˪˧˰˲ 

 ˟˪˷5 ˢ˧˴˪ˣˬ˧˯:  ˸˷˥ˬˢˢˬˬ˥ˢ ˦˵˲˞ 

https://www.youtube.com/watch?v=_1dg_rsjjH4&ab_channel=IMSIsraelMeteorologicalService
https://www.youtube.com/watch?v=Zst7B-B3P2E&t=216s&ab_channel=DaVinci
https://www.youtube.com/watch?v=kwtt51gvaJQ&ab_channel=ErikChristensen
https://phet.colorado.edu/sims/html/greenhouse-effect/latest/greenhouse-effect_iw.html
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˶ˣ˧˞ 30 :ˢ˧˴˪ˣˬ˧˯ PhET ˸˷˥ˬˢ˪ ˢˬˬ˥ˢ ˦˵˲˞ ˸˧˶˟˰˟26 

 

˯˪ ˢ˯˧ˮ˩˟ ."˫˧˪ˠ"˟ ˶ˣ˥˟˪ ˷˧ ˢ˧˴˪ˣˬ˧ ˱˯ˣˮ˰˪  ˫˧˪ˠ˩ ˢ˧ˠ˶ˮ˞ ˸ˬˠˡˢ˶˷˲˞  ˢ˧˴˪ˣˬ˧˯ˢ ˸˞ ˳˧˶ˢ˪

 ˫ˠ˧ˡ˧ ˪˰ .˫˧ˮˣ˦ˣ˲ ˱˦˷ ˪˷ ˢˬˠˡˢ 

˷ ˶ˣ˩ˤ˪ ˟ˣ˷˥ ˸˰˴ˣˬˬˢ ˸ˣˬˬ˥˸ˢˢ ˧˩ˣ ˶ˣˡ˩ˢ ˪˩˟ ˢˡ˧˥˞ ˢˮ˧˞ ˸ˣˬˬ˥˸ˢˢ˷ ˡˬ˪ˮˢ˧˪˰  ˸ˣ˪˧˰˲˟

 ˸˞ˤ ,˨˩˪ ˶˟˰ˬ .˶ˣˤ˞ ˪˩˟ ˢˮˣ˷ ˸ˣˬˬ˥˸ˢˬ ˸˟˩˶ˣˬ˪ ˫˧ˬ˶ˣˠˢ ˶ˣˡ˩ ˸˞˴ˣˢ ˸ˬ˶ˣˠˢ ,˭ˣˤ˧˞ˬ ˳˶˞ˢ

˸˧ˬ˧˪˵˞ˢ ˸˩˶˰ˬˢ ˪˪˩˟ ˫˧˧ˣˮ˧˷˪ ˶ˣˬ˞˩, ˪˧˟ˣˬ ˫˧˰˧˲˷ˬ ˢ˪˞ .˫˧˧ˮˣ˴˧˵ ˶˧ˣˣ˞ ˠˤˬ ˧˰ˣ˶˧˞ ˶˸ˣ˧˪ ˫ˠ ˫˧

 ,˫ˡ˞ˢ ˪˰ ˡ˥ˣ˧ˬ˟ ˪˰˶˵˥ˬˢ ˭˩˪ .˸ˣ˧ˠˣ˪ˣ˵˞ˢ ˸ˣ˩˶˰ˬˢ ˪˰ˣ ˣ˸ˣ˞˧˶˟ ˡ˵ˬ˸ˬ ˧˰ˣ˶˧˞ ˧ˣˤ˧˥˟ ,˶˸˧ˢ ˭˧˟ ,

 ˡ˧˸˰˟ ˫˧˧ˣ˲˴ˢ ˫˧˧ˮˣ˴˧˵ˢ ˶˧ˣˣ˞ˢ ˠˤˬï  ˣˮ˧˞ ˢˤ ˧ˣˤ˧˥(˧˲˧˴˲˯ ˨˧˶˞˸) ˵˧ˣˡˬˢ ˧ˣ˸˧˰˪ ˯˥˧˧˸ˬ,  ˞˪˞

ˣ ˫˸ˬ˴ˣ˰˟ ˧ˣ˲˴ˢ ˧ˣˮ˧˷ˢ ˸˞ˣ ˭ˣ˴˧˵ ˧˰ˣ˶˧˞ ˪˷ ˸˧ˡ˧˸˰ˢ ˸ˣ˥˧˩˷ˢ ˸˞ ˢˤˣ˥˟ ˫˧˩˶ˡˢ ˸˥˞ .˫˩˷ˬ

ˬˠˣˡ˪ ."ˢ˶ˤ˥ ˸˲ˣ˵˸" ˠ˷ˣˬˢ ˸ˣ˰˴ˬ˞˟ ˞˧ˢ ˸˞ˤ ˠ˧˴ˢ˪ ˫ˣ˧˩ ˸ˣ˪˟ˣ˵ˬˢˢ ˫ˣ˥ ˪ˠ ˪˷ ˰ˣ˶˧˞ ˫˞ ,

 ˡ˧˸˰˟ ˣ˸ˣ˥˧˩˷ ,ˢˮ˷ ˫˧˷˧ˬ˥˪ ˸˥˞ ˷˥˶˸ˬ ˢ˧ˢ ˧ˮˣ˴˧˵ ˶˸ˣ˧ ˨ˣ˶˞ ˢ˧ˢ˧ ˫ˠ ˞ˣˢˣ ˶ˣ˷˰˪ ˸˥˞ ˢ˧ˢ˸

.˶˸ˣ˧ ˸˧ˮˣ˴˧˵ ˢˬ˴ˣ˰˟ˣ 

 

 '˯ˬ ˸ˣ˪˧˰˲14: " ˸ˣ˧ˤ˥˸˭ˣ˴˧˵ ˸ˣ˶ˣ˦˶˲ˬ˦" 

 ˱˯ˣˮ ˭ˣ˴˧˵ ˸ˣ˶ˣ˦˶˲ˬ˦˪ ˸ˣ˧ˤ˥˸˟ ˫˧ˡ˵ˬ˸ˬ ˣˤ ˸ˣ˪˧˰˲˟˰˪  ˧ˮ˲ ˪˷ ˸ˣ˰˴ˣˬˬ ˸ˣ˶ˣ˦˶˲ˬ˦

˳˶˞ˢ ˶ˣˡ˩ ˥˦˷ . 

 

                                                
26 ˢˬˬ˥ˢ ˦˵˲˞ ˪˷ ˢ˧˴˪ˣˬ˧˯.(˸˧˶˟˰˟) ˣˡ˶ˣ˪ˣ˵ ˸˦˧˯˶˟˧ˮˣ˞ ,  

https://phet.colorado.edu/sims/html/greenhouse-effect/latest/greenhouse-effect_iw.html
https://phet.colorado.edu/sims/html/greenhouse-effect/latest/greenhouse-effect_iw.html
https://phet.colorado.edu/sims/html/greenhouse-effect/latest/greenhouse-effect_iw.html
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(0:30) HeatHot Hot .  ˪˷ ˫˧ˮ˰ˡˬ˯˞ˮ"˞  ˢ˷˟˧ˢ ˪˷ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧ˮˣ˸ˮ ˸˞ ˣ˥˸˧ˮ ˧˴˥˟

˧ˮˣ˲˴ˢ ˶ˣˡ˩ˢ  ˧˩ ˣ˞˴ˬˣ ˸ˬ˧˧˵ ˫ˣ˧˩ ˡˣ˞ˬ ˫˥ ˳˧˵˪ ˢˢˣ˟ˠ ˸ˣ˶˧˟˯ ˶˸ˣ˧ ˧ˮ˲˪ ˶˷˞ˬ˫˧˷ˣ˪˷ 

ˢˮ˷ .˶˷˲˞  ˸˞ ˸ˣ˞˶˪˟ ˢ˧˧˪˰ˢ ˳˧˵ˢ ˸ˣ˶˧ˡ˸"s˫˥) "˫ˣ˸˩ ,("sˡˣ˞ˬ ˫˥) "˫ˣˡ˞ (ˣs"ˡ˥ˣ˧ˬ˟ ˫˥ "

)̐˥ ˫(˲˴ˢ ˶ˣˡ˩ˢ ˧˴˥˟˟ ˧ˮˣˢ ˭˧ ˫˧ˮ˷1955ï2011 ˷ ˸˰˴ˣˬˬˢ ˳˧˵ˢ ˸˶ˣ˦˶˲ˬ˦˪ ˯˥˧˟ ˢ˟˷ˣ˥ ˶ˣˤ˞˪

 ˪˷ ˸˰˴ˣˬˬ ˢ˲ˣ˵˸ ˶ˣ˟˰ ˫˧˷ˣ˪˷ ,ˢˮ˷-ˬ1951  ˡ˰1980 .˫˧ˠ˧˴ˬ ˫˧˲˯ˣˮˢ ˫˧˰˟˴ˢ  ˸ˣ˶ˣ˦˶˲ˬ˦

"˩ˢˮˣ˰˪ ˪˧ˠ˶) "˭˟˪" ,(˶˵ " ˭˲ˣˡ ˸˞˴ˣ˧ ˢ˶ˣ˴˟)˸˪˩˸" ,(ˡˣ˞ˬ ˶˵) "ˢˢ˩ ˪ˣ˥˩ ("xˡ˥ˣ˧ˬ˟ ˶˵) "˪ˣˠ˯(. 

 

˶ˣ˧˞ 31 :ˬ ˸ˣˮ˸˷ˬ ˧ˮˣ˲˴ˢ ˶ˣˡ˩ˢ ˧˴˥˟ ˳˧˵ˢ ˸ˣ˶ˣ˦˶˲ˬ˦-1955  ˡ˰201127 

 

˰ ˫˷˶˸ˢ˪ ˧˷ˣ˵ ˫˧˧˵ˡ˧ ˪˭ˣ˦˶˯ˢ ˸˴˶ˢ ˧,  ˫˧ˮ˸˷ˬ ˫˧˰˟˴ˢ˷ ˭ˣˣ˧˩ˬ ˢˠ˶ˡˢ˟ ˶˷˲˞ .˫˧ˮ˷ˢ ˨˶ˣ˞˪

˰ ˧ˣˮ˧˷ˢ ˸˞ ˭˧˟ˢ˪ˡ˧ ˪ ˧ˢ˧˧˲˴  ˢˮˣ˷˞˶ˢ ˸˧˸ˣˤ˥ˢ ˢˠˣ˴˸˟˭ˣ˦˶˯˟  ˸ˮ˷)1955˲˴ ,(ˢ˧˧  ˢˠˣ˴˸˟

˸˧˸ˣˤ˥ˢ ˣ˶˥˞ˢˢˮ  ˸ˮ˷)2011˭ˢ˧ˮ˧˟ ˢ˞ˣˣ˷ˢˣ (.  ˭ˣ˦˶˯ˢ ˸˴˶ˢ˟˶˷˲˞  ,˫ˣ˥ˢ ˧ˡ˵ˣˬ ˫ˣ˵˧ˬ˷ ˸ˣ˞˶˪

 ˸ˬ˧ˣ˯ˬ ˢˮ˷˟˷ ˨˩ ,˫˧ˮ˷ˢ ˭˧˟ ˢˮ˸˷ˬ ,˫˧ˮ˷ˢ ˫˰ ˫˧ˬˡ˵˸ˬ˷ ˪˩˩ ˶ˣ˵ˢ ˧ˡ˵ˣˬˬ ˶˸ˣ˧ ˫˧˦˪ˣ˟ˢ

˫˧˧ˮˣ˴˧˵ ˫ˣ˥ ˧ˡ˵ˣˬ ˫˧˞˶ˮ, ˬˠˣˡ˪ sˢ˲ˣ˶˧˞ ˟˶˰ˬ˟, ˟x ˫˧ˮ˷ ˸ˣ˶˥˞ ˫˧˞˶ˮ ˫ˢˤˬˢ ˶ˣˤ˞˟ ˭ˣ˩˧˸ˢ ˥˶

˶˞ ˣ˞ ˸ˣ˴˟ˢ˸˧˶. 

 

 

ˣˡ˟"ˢ ˥-6  ˪˷IPCC )2021 ˫˧ˮ˷ˢ ˭˧˟ ˭ˣ˴˧˵ ˸ˣ˶ˣ˦˶˲ˬ˦˟ ˣ˲˴ˮ˷ ˫˧˧ˣˮ˧˷ ˪˷ ˢ˩˶˰ˢ ˢ˸˷˰ˮ (1950ï

2021 ˫˪ˣ˰˟ ˫˧ˮˣ˷ˢ ˫˧˶ˣˤ˞˟ˣˤ ˢ˩˶˰ˢ .,  ˸ˬ˶ ˫˰ ˡ˥˧ ˧˟ˠ˪ ˸ˣ˞ˡˣˣˢˣ˲˴ˮ˷ ˫˧˧ˣˮ˧˷˪ ˫ˡ˞ˢ ˸ˬˣ˶˸, 

                                                
27 NASA Visualization Explorer  

 ˟˪˷1 ˭ˣ˦˶˯ "˶˸ˣ˧ ˫ˬ˥˸ˬ ˧ˮˣ˲˴ˢ ˶ˣˡ˩ˢ ˧˴˥˟ ˳˧˵ˢ" 
 

 ˟˪˷2 ˣˡ˟ ˭ˣ˴˧˵ ˸ˣ˶ˣ˦˶˲ˬ˦ ˪˷ ˧˸ˣˤ˥ ˠ˴˧ˬ ˸ˮ˟ˢ" ˪˷ ˥IPCC )2021( 

 
 

https://svs.gsfc.nasa.gov/11066
https://svs.gsfc.nasa.gov/11066
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 ˫˧ˠ˴ˣˬ˶ˣ˧˞˟ ˶ˣ˴ˬˢ˱ˢ ˸ˬ˶ .˸ˣ˞ˡˣˣ  ˸˧˷ˣˮ˞ˢ ˢ˰˲˷ˢˢ ˶ˣ˟˰ ˧˲˪ ˸ˮ˧ˣ˴ˬ ˣ˪˪ˢ ˫˧˲˴ˮˢ ˫˧˧ˣˮ˧˷ˢ ˪˰

 ˶ˣ˟˰ ˸ˣˡˣ˵ˮ ˷ˣ˪˷ :˸ˣˡˣ˵ˮˢ ˶˲˯ˬ˸ˣ˞ˡˣ ˢˣ˟ˠˢ ˶ˣ˟˰ ˸ˣˡˣ˵ˮ ˧˸˷ ,˸ˣ˞ˡˣ ˧ˮˣˮ˧˟ ˸ ˶ˣ˟˰ ˸˥˞ ˢˡˣ˵ˮˣ

 ˸ˣ˞ˡˣˣˬˮˢ˩  ˢ˞˪ˬ ˸˥˞ ˢˡˣ˵ˮ) ˸ˮ˧˧˴ˬ ˢ˵˧˶ ˢˡˣ˵ˮ ;˸˪˟ˠˣˬ ˢˬ˩˯ˢ ˸ˮ˧˧˴ˬ.(˸ˣ˪˟ˠˣˬ ˸ˣ˧˞˶  ˸ˬ˶

ˣ˵˸ ˨˶ˣ˞˪ ˸ˣ˧˲˴˸ˢ ˥ˣ˸˧ˮ ˨ˬ˯ ˪˰ ˸˰˟˵ˮ ˸ˣ˞ˡˣˣˢˬ ˸ˣˡ˧ˡˬˢ ˸˲-1950  ˫˧ˮˣ˸ˮˢ ˸˴˶ˢˣ ˫ˣ˧ˢ ˡ˰ˣ

.˫˧˧˰ˡˬ ˫˧˪ˡˣˬ˟ 

 

 

˶ˣ˧˞ 32˟ ˣ˲˴ˮ˷ ˫˧˧˶ˣˤ˞ ˫˧˧ˣˮ˧˷ :ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˭ˣ˴˧˵ ˧˰ˣ˶˧˞ )ˣˡˢ"ˢ ˥-6  ˪˷IPCC( 

 
 ˸ˣ˪˞˷ ˸ˣˡˣ˞ ˪˰ ˭ˣ˧ˡ˪ ˸ˣ˥ˮˬˠˢ˱˶ 

1.  ˠ˴ˣˬ ˫˩˸˰ˡ˪ ˢˬ˶ˣ˧˞˟ ? 

ˢ˟ˣ˷˸ : ˠˣ˴˧˧ ˪˷ˬ ˸ˣˡ˧ˡˬˢ ˸˲ˣ˵˸˟ ˧ˮˣ˴˧˵ ˫ˣ˥ ˧˰ˣ˶˧˞˟ ˧ˣˮ˧˷ˢ ˸ˣˬˠˬ-1950  ˧˶ˣˤ˞˟ˢ ˫˪ˣ˰

.˫˧ˮˣ˷ˢ 

2. ?˫˧ˮˣ˷ˢ ˫˧˷ˣ˷ˬˢ ˫˧ˠ˴˧˧ˬ ˫˩˸˰ˡ˪ ˢˬ 

ˢ˟ˣ˷˸ : ˪˷ˬ˪ .˫˧˧˲˶ˠˣ˞ˠ ˫˧˶ˣˤ˞MED  ˶ˣ˟˰MEDITERRANEAN ï  ˭ˠ˞.˭ˣ˩˧˸ˢ ˫˧ˢ 

3.  ˢˬ˭˧˧˴ˬ s ˰˟˴ˢ?ˢ˷ˣ˷ˬˢ ˪˷ ˫ˣˡ˞ 

ˣ˷˸ˢ˟ :˭ˣ˴˧˵ ˸˶ˣ˦˶˲ˬ˦ ˧˰ˣ˶˧˞˟ ˢ˧˧˪˰. 

4.  ˢˬ˭˧˧˴ˬ s ˰˟˴ˢ?ˢ˷ˣ˷ˬˢ ˪˷ ˪ˣ˥˩ 

ˢ˟ˣ˷˸ :˭ˣ˴˧˵ ˸˶ˣ˦˶˲ˬ˦ ˧˰ˣ˶˧˞˟ ˢˡ˧˶˧. 

5.  ˢˬ ˭˧˧˴ˬ ?ˢ˷ˣ˷ˬˢ ˪˷ ˣˣ˵ˣˣ˵ˬ ˧ˣ˪˧ˬ 

ˢ˟ˣ˷˸ : ˢˬ˩˯ˢ ˶˯ˣ˥ (ˢ˩ˣˬˮ ˢˬ˩˯ˢ ˸ˡ˧ˬ ˣ˞)˭ˣ˴˧˵ ˸˶ˣ˦˶˲ˬ˦ ˧˰ˣ˶˧˞˟ ˢˬˠˬ˪ ˶˷˵˟. 

6.  ˢˬ ˭˧˧˴ˬ?ˢ˷ˣ˷ˬˢ ˪˷ ˶ˣ˲˞ ˰˟˴ 

ˢ˟ˣ˷˸:  ˶˯ˣ˥˟˸ˮ ˫˧ˮˣ˷ ˧ˣˮ˧˷ˢ ˸ˬˠˬ ˪˰ ˡ˧˰ˢ˪ ˫˧˪ˣ˩˧˭ˣ˴˧˵ ˸˶ˣ˦˶˲ˬ˦ ˧˰ˣ˶˧˞˟. 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
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7.  ?˸ˣˠ˴ˣˬˢ ˸ˣ˞˴ˣ˸ˢˬ ˸˧˶˵˧˰ˢ ˢˮ˵˯ˬˢ ˢˬ 

ˢ˟ˣ˷˸ : ˫˪ˣ˰˟ ˸ˣˬˣ˵ˬˢ ˟ˣ˶˟˶˷˲˞  ˶ˬˣ˪ ˧˩˭ˣ˴˧˵ ˸˶ˣ˦˶˲ˬ˦ ˧˰ˣ˶˧˞˟ ˢ˧˧˪˰ ˢ˪˥ , ˸ˣ˥˲˪

˟ ˸ˬ˶˧ˮˣˮ˧˟ ˭ˣ˥˦˧˟˸ˢˢˣ˟ˠ ˭ˣ˥˦˧˟ ˸ˬ˶˟ ˱˞ ˫˧˶ˣˤ˞ˢˬ ˫˧˟˶˟ˣ ,. 

8. ˬ˶ ˪˰ ˸˧˶˵˧˰ˢ ˢˮ˵˯ˬˢ ˢˬ?˫˧˲˴ˮˢ ˫˧˧ˣˮ˧˷ˢ ˪˰ ˸˧˷ˣˮ˞ˢ ˢ˰˲˷ˢˢ ˶ˣ˟˰ ˭ˣ˥˦˧˟ˢ ˸ 

ˢ˟ˣ˷˸ : ˫˪ˣ˰˟ ˸ˣˬˣ˵ˬˢ ˟ˣ˶˟˶˷˲˞  ˶ˬˣ˪ ˧˩˟ ˸ˣ˥˲˪ ˸ˬ˶˧ˮˣˮ˧˟ ˭ˣ˥˦˧˟ ˸ ˫˧˟˶˟ˣ)

(ˢˢˣ˟ˠ ˭ˣ˥˦˧˟ ˸ˬ˶˟ ˱˞ ˫˧˶ˣˤ˞ˢˬ  ˢ˪˥ ˭ˣ˴˧˵ ˸˶ˣ˦˶˲ˬ˦ ˧˰ˣ˶˧˞˟ ˢ˧˧˪˰ˢ ˪˷ ˶˴ˣ˸˩ ˸˰˲˷ˢ

˫ˡ˞ˢ. 

 

3.4  ˸˰˲˷ˢ˟ ˧ˣˮ˧˷ˢ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˪˰ ˢ˶ˣ˦˶˲ˬ˦˫˧˲˯ˣˮ 

3.4.1  ˥˦˷ ˫˧ˮˣ˥˶˵ ˫˧˧˸˷˟˧ ˢ˟ˣˠˣ (˯˪˲ˬ)˫˧ˢ ˧ˮ˲ 

 

 '˯ˬ ˸ˣ˪˧˰˲15: "ˢ˟ˣˠ ˸˧˧˪˰ˣ ˫˧ˮˣ˥˶˵ ˸˶˷˲ˢ (˯˪˲ˬ) ˫˧ˢ ˧ˮ˲" 

ˣ ˢ˵˧˦˵˶˞˦ˮ˞˟ ˫ˢ ˫˧˧˶˵˧˰ˢ ˫˧ˮˣ˥˶˵ˢ ˧˥˦˷˟ ˢ˷˟˧ ˧˶ˣˤ˞˟ ˫ˠ ˨˞ ˡˮ˪ˮ˧˶ˠ ˫˧˲˯ˣˮ ˧ˣˣ˵˟

.ˢ˵˧˶ˬ˞ ˫ˣ˶ˡˣ ˢˡˮ˵ ,ˢ˧˯˞ ˭ˣ˲˴ˣ ˢ˲ˣ˶˧˞ ˭ˣ˲˴˩ ˫˧ˢˣ˟ˠ ˟˥ˣ˶ ˵ ˫ˣ˴ˬ˴ˢ˪˞ ˫˧˧˸˷˟˧ ˫˧ˮˣ˥˶  ˫˶ˣˠˢ ˞ˣˢ

 ˸˶˷˲ˢ ˪˷ ˢˬˣ˶˸ˢ .˫˧ˢ ˧ˮ˲ ˯˪˲ˬ˟ ˢ˧˧˪˰˪ ˧ˤ˩˶ˬˢ ˫˧ˢ ˧ˮ˲ ˯˪˲ˬ ˸˧˧˪˰˪ ˫˧˧ˬ˧ ˫˧ˮˣ˥˶˵ ˞˧ˢˢ˥˧ˮˤ .

˟˳˧˵ˢˣ ˱˶ˣ˥ˢ ˭˧˟ ˫˧ˮˣ˥˶˵ˢ ˥˦˷˟ ˧˸ˮˣ˰ ˧ˮˣ˷ ˫˧˧˵ ˧˰˟˦ ˭˲ˣ˞,  ˸˩ˣ˶˞ ˢˬˠˬˢ ˪˰ ˫˧˪˩˸˯ˬ ˣˮ˞ ˨˞

˷ˢ ˫˧ˮ˷ˢ ˭˧˟ ˷ˡˣ˥ˢ ˣ˸ˣ˞ ˸˞ ˸ˣˣ˷ˢ˪ ˟ˣ˷˥ ˭˩˪ˣ ˥ˣˣ˦ˢ.˧˸ˮ˷ˢ ˰˴ˣˬˬˢ ˸˞ ˣ˞ ˸ˣˮˣ  

 

 ˣˤ ˸ˣ˪˧˰˲˪ˢ˰˟˶˞ ˫˧˟˪˷. 

 

 

 

 :˥˶˵ ˧˥˦˷ ˸˧˧ˬˡˢNASA ï Climate Time Machine ï  ˸˞ ˢˠ˧˴ˬ ˣˤ ˢ˧ˬˡˢ˧˪ˬ˧ˮ˧ˬˢ ˧˟ˣ˰ˢ 

 ˤ˞ˬ ˧˦˵˶˞ˢ ˫˧ˢ ˥˶˵ ˪˷ ˧˸ˮ˷ˢ1979 ˪˩ ˱ˣ˯˟ .˧˪ˬ˧ˮ˧ˬ ˧˟ˣ˰˪ ˰˧ˠˬ ˥˶˵ˢ ˧ˣ˯˧˩ ,˳˧˵ ˸ˬˠˬ ˸ˮ˧˥˟ .

˧ˣˮ˧˷ˢ ˟ ˥˶˵ˢ ˧ˣ˯˧˩ˢˤ ˧ˣ˯˧˩˷ ˨˩ ˪˰ ˢ˰˧˟˴ˬ ˫˧ˮ˷ˢ ˨˶ˣ˞˪ (˧˪ˬ˧ˮ˧ˬˢ) ˳˧˵ˢ ˱ˣ˯˟  ˸˥ˣ˲ˣ ˨˪ˣˢ

˟ ˭˧˧ˣˣ˪ˢ ˸ˣˡ˧ˡˬ ˣ˪˥ˢ ˤ˞ˬ ˢˡˬ˸ˢ˟-1979. 

 ˟˪˷1 ˥˶˵ ˧˥˦˷ ˸˧˧ˬˡˢ 

 
 

https://climate.nasa.gov/interactives/climate-time-machine


 

70  

 

˶ˣ˧˞ 33 : ˫˧ˮ˷ˢ ˭˧˟ ˧˦˵˶˞ˢ ˫˧˟ ˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷1979ï2021 

 
 

 

 :˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ ˸˧˧ˬˡˢNASA ï Climate Time Machine ï  ˪˷ ˪ˣ˪˧ˡ ˣˢ˧ˤ ˸ˣˮˣ˶˥˞ ˭˧˧ˣˣ˪ ˸ˣ˧˲˴˸

 ˥˶˵ˢ ˥˦˷ˬ ˧˞ˢ ˸˞ ˢ˯˩ˬˢ ˧˸˷˟˧ˢˡˮ˪ˮ˧˶ˠ .ˢ˩˸ˢ ˤˢ ˥˶˵ˢ ˸˰˧˶˧ ˪˷ ˸˧˵˪˥˸˞  ˢ˧˧˪˰˪ ˫ˣ˶ˠ˸

 .ˡ˥˞ ˶˦ˬ ˪˷ ˫˞˸ ˥˶˵ˢ ˸˰˧˶˧˧ ˫˪˰ ,˭˧˦ˣ˪˥˪ˢ ˫˧ˬˣ˪˰˧ ˫˧ˢ ˧ˮ˲ ˸˞ ˳˶˞ˢ ˶ˣˡ˩ ˪˩˟ ˟-5ï7 .˫˧˶˦ˬ 

 ˧ˮ˲ ˯˪˲ˬ ˪˷ ˢ˧˧˪˰˪ ˞˧ˢ ˱˞ ˱˧˯ˣ˸ ˫ˢ˪˷ ˢ˶˷˲ˢˣ ˶˸ˣ˧ ˡˣ˰ ˫˧˟˥˶ ˢ˵˧˦˵˶˞˦ˮ˞˟ ˫˧ˮˣ˥˶˵ˢ ˧˥˦˷

.˫˧ˢ 

ˢ ˧˶ˣˤ˞ ˪˰ ˢ˰˲˷ˢˢ ˸˞ ˢ˞˶ˬ ˣˤ ˢ˧ˬˡˢ ˱ˣ˥ ,ˢ˧˪ˠˮ˞ ˧˲ˣ˥ˣ ˢ˲ˣ˶˧˞ ˭ˣ˲˴ˣ ˟˶˰ˬ˟ ˪˷ ˶˦ˬ ˪˩ ˶ˣ˟˰

ˡ˰ ,˫˧ˢ ˧ˮ˲ ˸˧˧˪˰ ˪˷ ˢ˧˧˪˰˪ 6 ˪˴ˣˬ ˫˧ˬ˟ ˢ˯˩˸˸˷ ˢˬˡ˞ .˶˦ˬ˪ .˫ˣˡ˞˟ ˸˧ˡ˧ ˪˰  ˧ˣˮ˧˷ ˧ˮ˲ ˢ˟ˣˠ

˫˧ˢ  ˢˮˣˬ˸ˢ ˸˧˸˥˸˟˶˷˲˞ ˬ ˫˷˶˸ˢ˪ˢ ˱˵˧ˢ ˣ˲˴ˣ˧˷ ˫˧˥˦˷˟ ˫˧ˮˣ˸ˮˢ ˸˞ .˫˧ˬ˶˷˲˞  ˸ˣ˞˶˪

 ˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰ ˫˧ˮˣ˷ ˫˧˶ˣˤ˞ ˶ˣ˟˰ ˪˰˧ˡ˧  ˸˧ˮˣ˷˪ ˧ˣˮ˧˷ˢ˫ˣ˵ˬ. 

 

˶ˣ˧˞ 34 :˸˧ˮˣ˲˴ˢ ˢ˲ˣ˶˧˞˟ ˱ˣ˥ˢ ˧˶ˣˤ˞ ˪˰ ˫˧ˮˣ˥˶˵ ˸˶˷˲ˢ ˸˰˲˷ˢ 

 
 

 ˟˪˷2  ˢ˟ˣˠ ˸˧˧ˬˡˢ˫˧ˢ ˧ˮ˲ 

 
 

https://climate.nasa.gov/interactives/climate-time-machine
https://climate.nasa.gov/interactives/climate-time-machine
https://climate.nasa.gov/interactives/climate-time-machine
https://climate.nasa.gov/interactives/climate-time-machine
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 ˸ˮ˟ˢ˪ ˫˧ˠ˷ˣˬ ˸˲ˬ˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ˢˤ ˟˪˷˟) ˟ˣ˷ˬ ˧˩˧˪ˢ˸Feedback(.  ˸˧˪˟ˣ˪ˠ ˸ˣˬˬ˥˸ˢ ˸ˬ˶ˣˠ

˪ ˸˶˷˲ˢ˫˧ˮˣ˥˶˵. ˣˡ˟˪˞ˢ ˦˵˲˞ ˸˞ ˢˮ˧˦˵ˬ ˫˧ˮˣ˥˶˵ ˥˦˷˟ ˢˡ˧˶˧ ) ˸ˬ˧˧˵˸ˬ ˸˶ˤ˥ˢ ˸ˡ˧ˬ˟ ˢˡ˧˶˧

ˢ˶˲˯ˣˬ˦˞˪ ˷ˬ˷ˢ ˧ˮ˶˵ ˢ˶˲˯ˣˬ˦˞˪ ˸˰˪˵ˮ ˢ˧ˠ˶ˮ˞ ˶˸ˣ˧ ˭˩˪ˣ( x˶ˣˠ˸ˬ ˪˰˧˪˧s  ˸˲˯ˣˮ˶ˣ˦˶˲ˬ˦˟ s.

 ˫˧ˮˣ˥˶˵ ˸˶˷˲ˢ˧˪˰ˣ˧ ˢ˶ˣ˦˶˲ˬ˦˟ ˢˬ˶ˣˠˣ ˸ ˡ˥˧˪˩ ˸ˣ˲˯ˣˮ ˸ˣ˧˸˟˧˟˯ ˸ˣ˩˪˷ˢˬx  ˢˬˬ˥ ˧ˤˠ ˶ˣ˶˥˷

˲ˬ ˫˧˲˯ˣˮ) ˦˯ˣ˶˲ˬ˶Permafrost ï  ˸ˣ˰˵˶˵˸ˣ˞ˣ˲˵-ˡ˰(.ˡˣ˰ˣ ˫˧˲˧ˠˮ ˶ˣ˶˥˷ ,  

 

 

˶ˣ˧˞ 35 :˟ ˶ˣ˷˵ˢ ˟ˣ˷ˬˢ ˨˧˪ˢ˸˫˧ˮˣ˥˶˵ ˸˶˷˲ˢ ˪˷ ˸ˣ˲˯ˣˮ ˸ˣ˰˲˷ˢˣ ˣˡ˟˪˞ˢ ˦˵˲˞ 

 

 

Sagemodeler  ˞˧ˢ˸xˢˮ˩ ˸˧˧ˮ˟˪ ˸˧˸ˣˡ˧ˡ˧ ˷ˣˬ˧˷ˣ ˫˧˪ˡˣˬ .˫ˢ˟ ˸˟ ˸ˣ˯ˮ˸ˢ˪ ˫˧˪ˣ˩˧ ˫˧ˡˬˣ˪ˢˣ ˢˮ˩

˸ˣˮˣ˷ ˫˧˩˶ˡ˟,  ˨ˣ˸˸˪˰˲ˢ ˸˧˸˩˶˰ˬ ˢ˟˧˷˥ ˣˤ ˢ˟˧˷˥ .˸˧˸˶ˣ˵˧˟ˣ  ,˸˩˶˰ˬ˟ ˫˧˟˧˩˶ ˧ˣˢ˧ˤ ˸˪˪ˣ˩

˧ˣˤ˧˥ˣ ˫ˢ˧ˮ˧˟ ˫˧˶˷˵ ˧ˣˢ˧ˤ ˸˩˶˰ˬˢ ˨ˣ˸˟ ˣ˪˞ˬ ˶˸ˣ˧ ˣ˞ ˡ˥˞ ˧ˣˮ˧˷ ˪˷ ˢ˰˲˷ˢˢ˸˞ˤ ˪˩ .  ˶˟˯ˢ ˨˶ˣ˴˪

˸ˣ˧˰˟ ˭ˣ˶˸˲ˣ ˸ˣ˰˲ˣ˸ ˸ˣ˟˩˶ˣˬ. ˢˬ˶ˣ˲˦˪˲˟ ˷ˣˬ˧˷˪ ˢ˰˴ˢ  ˞˧ˢ ˣˤ˸˧˧ˮ˟  ˪˷ ˪ˡˣˬ ˭˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧

 ˢ˶ˣ˦˶˲ˬ˦ˢ˪ .˫˧˲˯ˣˮ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ˸˟ ˷ˣˬ˧˷˪ ˸ˣˮˣ˷ ˫˧˩˶ˡˣ ˪˷ ˫˧˵˪˥ ˸˧˧ˮ˟ ˸ˣ˧ˢ˪ ˸ˣ˪ˣ˩˧ ˢˮ˩

 ˪ˡˣˬ˧ˡ˧ ˪˰ ˧˸ˣˣ˴  ˧˸ˣˣ˴˟ ˫˧ˮˣ˷ ˫˧˪ˡˣˬ ˸ˮ˩ˢ ˞˧ˢ ˸˲˯ˣˮ ˨˶ˡ .ˡ˥˞ ˪ˡˣˬ˪ ˫˧˵˪˥ˢ ˶ˣ˟˧˥ˣ ˫˧ˡˬˣ˪

 ˟˪˷3 ˫˧ˮˣ˥˶˵ ˸˶˷˲ˢ ˪˷ ˸ˣ˲˯ˣˮ ˸ˣ˰˲˷ˢˣ ˣˡ˟˪˞ˢ ˦˵˲˞ 

 
 

 ˟˪˷4 ˟ ˫˧˲˯ˣˮ ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˪˰ ˢ˶ˣ˦˶˲ˬ˦ ˸˰˲˷ˢ ˪ˣˡ˧ˬ ˸ˣ˰˴ˬ˞˸ˮ˩ˣ˸ Sagemodeler 

 
 

https://sagemodeler.concord.org/app/?lang=he
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ˢˮ˟ˢˢ ˸˵ˬ˰ˢ˪ ˫˧˪ˡˣˬˢ ˸˞ˣˣ˷ˢˣ ˫˧ˡˬˣ˪, ˢ˪.˸ˣ˧˸˶˧˴˧ ˪˷ ˧ˣ˦˧˟˪ˣ ˰ˡ˧ˢ ˸˟˥˶  ˶˟˯ˢ ˭ˣ˦˶˯

˸˟ ˷ˣˬ˧˷˪ˣˢˮ˩ ï  ˫˧˪ˡˣˬ ˸˧˧ˮ˟sagemodeler )8:22.( 

 ˸ˣ˲˯ˣˮ ˸ˣ˧ˣ˪˧˰˲˟ˣˤ ˢˡ˧˥˧˟ ˶˷˲˞ ˸˟ ˷ˬ˸˷ˢ˪ˣ ˸ˮ˩Sagemodeler  ˭˧˪ˬˣˠ ˧˯˥˧ ˪˷ ˫˧˪ˡˣˬ ˸˧˧ˮ˟˪

˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ ˭˧˟) ˫˧˧˦ˣ˧˟ˣ ˫ˣ ˸ˣ˩˶˰ˬ˟ ˫ˡ˞ˢ ˸ˣ˪˧˰˲ ˸˰˲˷ˢ˪ ˫˧˪ˡˣˬ ,(˫ˬ˴˰ ˭˧˟˪ ˫˧˧˦ˣ˧˟ ˭˧˟

.ˡˣ˰ˣ ˸ˣˮˣ˷ ˸ˣ˧ˠˣ˪ˣ˵˞  

 

˸˶˷˲ˢ ˸ˣ˰˵˶˵ˢ ˲˵ˢ˸ˣ˞ˣ ,˸ˬ˶ˣˠ˷ ˵ˤˮ˪ ˶˧ˡ˞ ˢ˟˧˟˯˪ ï  ˭ˣ˦˶˯)1:46 ,(, 2021YNET .

 ˧ˣˮ˧˷˫˧˪˵˞ˢ˟ˠˢ ˟˥ˣ˶ˢ ˧ˣˣ˵˟ ˸ˣ˷˟˧˟ ˶˸ˣ˧ ˢ˪ˣˡˠ ˢˮ˧ˢ˷ ˸ˣˬˬ˥˸ˢˢ ˶˵˧˰˟ˣ ,,˫˧ˢˣ  ˫˶ˣˠ

 ˢ˷˵ ˭˲ˣ˞˟ ˫˧˰ˠ˲ˮ ˢ˧˯ˣ˶ ˭ˣ˲˴˟ ˸ˣ˧˸˷˸ˣ ˫˧ˮ˟ˬ˷ ˨˩˪˸ˣ˟˵˰˟  ˭ˬˤˬ ˞˪ ˡ˰ ˣ˧ˢ˷ ˸ˣ˰˵˶˵ ˸˶˷˲ˢ

˸ˣ˞ˣ˲˵-ˡ˰ . ˸ˣ˰˲˷ˢ˪ ˨˶˰˧ˢ˪ ˧ˡ˩ ˸ˣ˷˰˪ ˢ˩˧˶˴ ˪˞˶˷˧ ˫ˠ ˢˬˣ ˢ˰˲ˣ˸ˢ ˫˰ ˫˷ ˫˧ˡˡˣˬ˸ˬ ˡ˴˧˩

˫˧˪˵˞ˢ ˧ˣˮ˧˷? 

 

 '˯ˬ ˸ˣ˪˧˰˲16: "˧ˤ˥˸ˣ ˸˧ˣ˲˴ˢ ˧ˣˮ˧˷˪ ˟ ˪ˡˣˠˢ ˥˦˷ˢ˥˶˵ ˢ˯ˣ˩ˬ" 

˧˵ˣ˞˥˶˵ˢ ˯ˣˮ˧  ˭˦˵ˢ ˞ˣˢ ,˧ˮˣ˲˴ˢ ˶ˣˡ˩ˢ ˧˴˥˟ ˞˴ˬˮ ,˧˦˵˶˞ˢ ˯ˣˮ˧˧˵ˣ˞ˢ ˫ˠ ˞˶˵ˮˢ ,˧ˮˣ˲˴ˢ

˫˧˯ˣˮ˧˧˵ˣ˞ˢ ˭˧˟ ˶˸ˣ˧˟ ˡˣˡ˶ˢˣ28 . ˰˧ˠˬ ˪˪˩ ˨˶ˡ˟ˣ ,˱˶ˣ˥ˢ ˨˪ˢˬ˟ ˪ˡˠ ˥˶˵˟ ˢ˯ˣ˩ˬˢ ˪˪ˣ˩ˢ ˥˦˷ˢ

 .˳˶ˬ ˸˪˧˥˸˟ ˣ˪˷ ˧˪ˬ˧˯˵ˬˢ ˱˵˧ˢ˪ ˸ˣ˶ˣ˦˶˲ˬ˦ˢˣ ˢ˪ˡˠ ˷ˬ˷ˢ ˸ˮ˧˶˵˪ ˢ˲˧˷˥ˢ ˢˮ˷ˢ ˨˷ˬˢ˟

 ˸ˣ˪ˣ˰ ˸ˣˮˣ˰˟)(˳˧˵ˢˣ ˟˧˟˞ˢˢ˶ˤ˥˟ ˶˧˷˲ˢ˪ ˪˧˥˸ˬ ˥˶˵ˢ , x˪ ˳ˣˣ˩˸ˬˢ ˪ˡˣˠˬ˧ˮ˧ˬ˧˪  ˪˩˟ ˣ˪˷

 .˶˟ˬ˦˲˯ 

 "˸˧˪˟ˣ˪ˠ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˧ˤ˥˸" ˸ˣ˪˧˰˲˟ '˯ˬ ˸ˣ˪˧˰˲)13 ( ˣ˶˞ˣ˸˧ˣˮ˧˷ ˪˷ ˸ˣ˧ˤ˥˸ˢ  ˢ˶ˣ˦˶˲ˬ˦ˢ

˶ˠˮˢ ˬ˫ ˸˦˧˪˲ ˧˷˧˥˶˸2CO ˟ ˢ˶˲˯ˣˬ˦˞˪ ˧˲˩ ˸ˣˮˣ˷ ˸ˣˬ˶ˣˡ˟ ˣˠ˴ˣˢ˷"˥ s-6 ˪˷ IPCC )2021 .(

ˬ ˢ˪˞ ˸ˣ˧ˤ˥˸ ˸˞ ˸ˣ˶˞˸˸ˣˬˠˬˢ ˟ ˣ˶˞ˣ˸˷ ˫˧ˮˣ˷ˢ ˫˧˷˧˥˶˸ˢ ˧˲˪ ˸˧˪˟ˣ˪ˠˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰

˶ˣ˟˰ ˪˧˰˪ ˸ˣ˦˧˪˲ ˧ˤˣ˩˧˶ˣ ˢ ˤˠ-2CO  ˸ˮ˷ ˡ˰2100 ˣ˟˷ˣ˥ ˫˧˷˧˥˶˸ ˢ˷˧ˬ˥ ˫˸ˣ˞ ˯˧˯˟ ˪˰ . ˸ˣ˧ˤ˥˸ˢ

˪ˢ ˪ˡˣˠ˟ ˧ˣˮ˧˷ ˫˧˥˦˷ˢ˥˶˵ ˫˧˯ˣ˩ˬˬˠˣˡ˪ , s˫˧˟ s˧˦˵˶˞ )ˬ˵"˶ .(ˣˬ ˸ˣ˞˴ˣ˸ˢ˸ˣˠ˴ ˱˶ˣ˴ˬˢ ˱˶ˠ˟. 

                                                
28 ˧ˮˣ˲˴ˢ ˥˶˵ˢ ˯ˣˮ˧˧˵ˣ˞ ,ˢ˧ˡ˲˧˵˧ˣ. 

https://www.youtube.com/watch?v=dLLanplel9o
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
https://www.ynet.co.il/environment-science/article/ry2anlqxk
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˶ˣ˧˞ 36 :˟ ˥˶˵ ˧˯ˣ˩ˬ ˫˧˥˦˷˪ˣ ˸˧˪˟ˣ˪ˠ ˢ˶ˣ˦˶˲ˬ˦˪ ˸ˣ˧ˤ˥˸ˢ˓˵ ˧ ˏ˦ ˋ˵ ˋ˶ ˒˞  

)ˣˡˢ"ˢ ˥-6  ˪˷IPCC( 

 

 ˸ˣ˪˞˷ˣ˧ˡ˪ ˸ˣ˥ˮˬ ˭ ˸ˣˡˣ˞ ˪˰ ˱˶ˠˢ˞˷ˣˮ˟ ˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷ ˸ˣ˧ˤ˥˸ 

1.  ˶˧˴ ˠ˴˧˧ˬ ˢˬY  ˱˶ˠ)b( ? 

˟ˣ˷˸ s: ˸ˣˡ˧ˡˬ ˪˷ ˸ˣ˞˴ˣ˸ ˸ˣ˧ˤ˥˸ˣ(˫˧˪ˡˣˬ ˯˧˯˟ ˪˰)  ˧˦˵˶˞ˢ ˫˧˟ ˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷ ˪ˡˣˠ˪

)˶˟ˬ˦˲˯ ˷ˡˣ˥˟.( 

2.  ˢˮ˸˷ˬˢ ˶˞ˣ˸ˬ ˸ˣˡ˧˥˧ ˣ˪˧˞˟Y? 

ˢ˟ˣ˷˸:  ˧˦˵˶˞ˢ ˫˧˟ ˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷˶˞ˣ˸ˬ ˶"ˬ˵ ˭ˣ˧˪˧ˬ ˪˷ ˸ˣˡ˧˥˧˟. 

3.  ?ˡ˥˧ ˫˧ˠ˴ˣˬ ˫˧˲˶ˠˢ ˧ˮ˷ ˰ˣˡˬ 

ˢ˟ˣ˷˸ :˧ˡ˩ ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ ˪˷ ˢ˰˲˷ˢˢ ˸˞ ˸ˣ˞˶˪ ˧˲˪ ˢ˸˷ˬ˥  ˫˧˷˧˥˶˸ˢ ˯˥˧˟ ˪ˡˣˠ˪

ˢ˯ˣ˩ˬ ˥˦˷ ˥˶˵.˫ˢ˧ˮ˧˟ ˨ˣ˲ˢ ˶˷˵ ˸˞˦˟ˬˢ ,  

 

˪˪˩ ˥˶˵ ˞˪˪ 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf


 

74  

4.  ˶˟ˣˡˬ ˫˞ˢ˟ ˣ˞ ˫˧˧˸˧˲˴˸ ˫˧ˮˣ˸ˮ˟˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˸ˣ˧ˤ˥˸ ? 

ˢ˟ˣ˷˸:  ˫˧ˮ˷ˢ ˭˧˟1950ï2015 ˶˞ˣ˸ˬ˸ˣ  ˭˧˟ .(˸ˣ˧˶ˣ˦˯˧ˢ ˸ˣ˧ˬˡˢ) ˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬ ˣ˞ ˸ˣ˧˲˴˸ ˱˶ˠ˟

 ˫˧ˮ˷ˢ2015ï2100 ˶˞ˣ˸ˬ ˸˷ ˪ˡˣˠ ˸˧ˤ˥˸ .˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˧˦˵˶˞ˢ ˫˧˟ ˥˶˵ ˧˯ˣ˩ˬ ˫˧˥˦ 

5.  ˸ˮ˷ ˶˟ˬ˦˲˯˟ ˥˶˵ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˢ˧ˢ ˢˬ1950? 

ˢ˟ˣ˷˸ :-˩6  .˶"ˬ˵ ˭ˣ˧˪˧ˬ 

6.  ˸ˮ˷ ˶˟ˬ˦˲˯˟ ˥˶˵ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˢ˧ˢ ˢˬ2015? 

ˢ˟ˣ˷˸ :-˩4 ˬ˵ ˭ˣ˧˪˧ˬ"˶. 

7.  ˫˧ˮ˷ˢ ˭˧˟ ˥˶˵ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˱˵˧ˢ ˡ˶˧ ˫˧ˤˣ˥˞ ˢˬ˩˟1950ï2015 ? 

ˢ˟ˣ˷˸ :˟˩-33%. 

8. ˩˟ˢ ˡ˶˧ ˰˴ˣˬˬ˟ ˶"ˬ˵ ˢˬ˧ ˥˶˵ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˱˵˟?ˣ˪˞ ˫˧ˮ˷ ˭˧˟ ˢˮ˷ ˪˩ 

ˢ˟ˣ˷˸: 2 ˧˵˪˥ ˶"ˬ˵ ˭ˣ˧˪˧ˬ 65 )ˢ ˶˲˯ˬ ˫˧ˮ˷ ˭˧˟1950 ˪-2015( ˩˪ ˢˣˣ˷-30,000  ˶"ˬ˵˟ .ˢˮ˷

 ˱˵˧ˢ ˢˤ˪ ˢˬˣˡˢ˪ˣ˩ ˢ˧ˠ˪˟ ˸ˮ˧ˡˬ ˪˩ ˪˷ ˥˦˷ ˪˞˶˷˧ ˸ˮ˧ˡˬ ˥˦˷ ˨˶˰˟ ˣ˞)  ˧˲1.5.( 

9.  ?˶ˣ˥˷ ˰˟˴˟ ˢˬˣ˵˰ˢ ˸ˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸:  ˫˧ˮ˷ˢ ˭˧˟ ˸ˣˡ˧ˡˬ ˪˷ ˸ˣ˞˴ˣ˸1950ï2015. 

10.  ?˫˧˰˟˴˟ ˸ˣˬˣ˵˰ˢ ˸ˣˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸ :˧ˤ˥˸ˣ.˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷ ˪ˡˣˠ ˪˷ ˸ 

11. ˥˶˵ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˸ˡ˧ˡˬ˪ ˸˥˞ ˨˶ˡ ˣˮ˧˧˴.  

ˢ˟ˣ˷˸ :˧ˬˣ˪˴˸ ˥ˣ˸˧ˮ ˣˣ˪.˧˭˧ 

12.  ?˶ˣ˥˷ˢ ˣ˵ˢ ˪˰ ˢ˶ˣ˲˞ˢ ˢ˪˪˴ˢˢ ˸ˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸ :˧˞ ˸ˬ˶ ˸˞-ˣˢ .˸ˣˡ˧ˡˬ˟ ˸ˣ˞ˡˣ 

13. ˭˩˧ˢ ˧˞ ˸ˬ˶-ˣˢˢˣ˟ˠ ˸ˣ˞ˡˣ s ˣ˞ ˸˰˴ˣˬˬ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ˟ ,˶˸ˣ˧˟ ˫˧˟ ˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷

 ?˧˦˵˶˞ˢ 

ˢ˟ˣ˷˸ :˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷ ˸ˡ˧ˡˬ˟. 

14.  ˸ˮ˷˟ ˫˧˷˧˥˶˸ ˣ˪˧˞ ˧˲˪2100  ˣ˧ˢ˧ ˞˪ˡˣ˰ ?˧˦˵˶˞ˢ ˫˧˟ ˥˶˵ ˫˧˯ˣ˩ˬ ˫˧˥˦˷ 

ˢ˟ˣ˷˸ :SSP2-4.5 ,SSP3-7.0 ,SSP5-8.5 

15. ˧ˬˢ ˫˧ˮˣ˷ ˫˧˰˟˴˟ ˸ˣˬˣ˵˰˪ ˟˧˟˯ˬ ˢ˪˪˴ˢ ˸ˬ˧˧˵ ˰ˣˡˬ ˫˧˧ˡ˧˸˰ˢ ˫˧˷˧˥˶˸ˢ ˸˞ ˫˧ˠ˴˧

 ?˫˧˧˶˷˲˞ˢ 

ˢ˟ˣ˷˸ :˧ˡ˩ ˧˞ ˭˧˧˴˪-.˫ˣ˧˩ ˰ˣˡ˧ˢ ˨ˬ˯ ˪˰ ˫˧˧ˡ˧˸˰ˢ ˫˧˧ˣˮ˧˷ˢ ˪ˣˡ˧ˬ˟ ˸ˣ˞ˡˣ 

16. ˧˞ ˸ˬ˶ ˫˞-ˣˢ ˧˟ˠ˪ ˢˮ˵˯ˬ ˵˧˯ˢ˪ ˪˩ˣˮ ˨˧˞ ,˫˧˷˧˥˶˸ˢ ˧˲˪ ˧ˣˤ˧˥˟ ˫ˠˣ ˢˡ˧ˡˬ˟ ˫ˠ ˢˢˣ˟ˠ ˸ˣ˞ˡˣ

?˧ˣˤ˧˥ˢˣ ˸ˣ˞˴ˣ˸ˢ ˸ˣ˲˵˸ 

ˢ˟ˣ˷˸ :˞x˧˞ ˸ˬ˶ ˫ˮˬ-xs ˸ˣ˞ˡˣ ˨˞ ,ˢˢˣ˟ˠ˲˞˶˷  ˢˡ˧˶˧ˢ ˪˷ ˸˧˟˵˰ˢ ˸ˣ˧˸ˬˠˬˢ ˸˞ ˸ˣ˞˶˪

 .˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷ ˪ˡˣˠ˟ ,˱˯ˣˮ˟˟ˣ˷˥  ˪˰ ˰˧˲˷ˬ˷ ˶˟˦˴ˬ ˦˵˲˞ ˞ˣˢ ˢ˶˷˲ˢˢ ˦˵˲˞˷ ˭˧˟ˢ˪

 ˫ˡ˵ˬˢ˶˷˲ˢˢ ˨˷ˬˢ ˸˞ ˭˞˩ˬˣ ˸ˣˬˬ˥˸ˢˢ ˸˞ ˳˧˞ˬˣ ˣˡ˟˪˞ˢ.  
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 '˯ˬ ˸ˣ˪˧˰˲17: "˧ˤ˥˸ˣ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ˧ˣˮ˧˷ ˪˷ ˸" 

 ˢ˟ˣˠ˟ ˰˴ˣˬˬ ˧˪˟ˣ˪ˠ ˧ˣˮ˧˷ ˸ˣ˧ˤ˥˸ ˫˧ˢ ˧ˮ˲ ˸ˮ˷˪ ˯˥˧˟1900  ˪ˡˣˠ ˪˷ ˸ˣ˧ˤ˥˸˪ ˢˬˣˡ˟)

ˣˤ ˸ˣ˪˧˰˲˟ ˸ˣ˶˞ˣ˸ˬ (˸ˬˡˣ˵ˢ ˸ˣ˪˧˰˲˟ ˥˶˵ ˢ˯ˣ˩ˬ ˥˦˷.   

 

 

˶ˣ˧˞ 37 ˸˧ˤ˥˸ :˸ˮ˷˪ ˯˥˧˟ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ˧˪˟ˣ˪ˠ ˰˴ˣˬˬ ˧ˣˮ˧˷ 1900  

)ˣˡˢ"ˢ ˥-6  ˪˷IPCC( 

  

 ˸ˣ˪˞˷˸ˣˡˣ˞ ˪˰ ˭ˣ˧ˡ˪ ˸ˣ˥ˮˬ ˱˶ˠˢ 

1.  ˶˧˴ ˠ˴˧˧ˬ ˢˬY  ˱˶ˠ)b(? 

ˢ˟ˣ˷˸ : ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ˧˪˟ˣ˪ˠ ˰˴ˣˬˬ ˧ˣˮ˧˷)˫˧˶˦ˬ˟ ˡˡˬˮˢ(  ˸ˮ˷˟ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˪ ˸˧˯˥˧1900 ,

 ˣ˞ ˧ˣˮ˧˷ ˨˶˰ˣˬ ˡ˧˸˰˪˫˧˧˦ˬ˸ˬ) ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˯˧˯˟ ˪˰.( 

2.  ?˶ˣ˥˷ ˰˟˴˟ ˢˬˣ˵˰ˢ ˸ˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸ :ˡˬ ˪˷ ˸ˣ˞˴ˣ˸ ˫˧ˮ˷ˢ ˭˧˟ ˸ˣˡ˧1950ï2015. 

3. ˟˴˟ ˸ˣˬˣ˵˰ˢ ˸ˣˮ˧˧˴ˬ ˢˬ˰˫˧ ˫˧ˮˣ˷ˢ ? 

ˢ˟ˣ˷˸ :.(˫˧˧˦ˬ˸ˬ) ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˪ ˸ˣ˧ˤ˥˸ 

 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
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4.  ?ˡ˥˧ ˫˧ˠ˴ˣˬ ˫˧˲˶ˠˢ ˧ˮ˷ ˰ˣˡˬ 

ˢ˟ˣ˷˸ :˧ˡ˩ ˸ˣ˞˶˪ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ ˧ˣˮ˧˷ ˪˰ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ ˪˷ ˢ˰˲˷ˢˢ ˸˞,  ˪˰ ˸˞ˤˣ˯˧˯˟ 

˸˷ˬ˥ ˫˧˷˧˥˶˸ˢ ˬ˪ ˣ˶˞ˣ˸˷ˢ˪˰. 

5.  ˸ˮ˷˟ ˰ˣˡˬ1950 s?˯˲˞˪ ˟ˣ˶˵ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ˧ˣˮ˧˷ 

ˢ˟ˣ˷˸ : ˭ˣˣ˧˩ˬ˸ˡˣ˵ˮ˷ ˧ˢ˧ ˸ˮ˷˟ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ ˞˧ˢ ˯ˣ˥1900 ˫˧˧˸ˣ˰ˬ˷ˬ ˫˧˧ˣˮ˧˷ ˣ˧ˢ ˞˪ ˢ˞˶ˮ˩ .

˟ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟-50 sˢ ˢ˞ˬˢ ˪˷ ˸ˣˮˣ˷˞˶ˢ ˢˮ˷-20. 

6.  ˸ˮ˷˟ ˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ ˸˧˧˪˰˪ ˧˲˴ˢ ˥ˣˣ˦ ˢˬ2100 ˧˲ ˪˰ ˫˧˷˧˥˶˸ˢ ˫˧ˮˣ˷ˢ? 

˟ˣ˷˸ s: ˭˧˟0.5 ˪-1 .˶˦ˬ 

 

 ˸˞ ˫˧ˬˡˬˢ ˫˧˧ˣ˯˧ˮ ˪˷ ˫˧ˮˣ˦˶˯ ˧ˮ˷ ˭˧˟ ˶˷˵ˢˢˬˬ˥ˢ ˦˵˲˞ ˧˵ˣ˞ˢ ˸ˣˬˬ˥˸ˢ˪˧ ˫˧˯ˣˮ

˫˧ˮˣ˥˶˵ ˸˶˷˲ˢ˪ˣ: 

˭ˣ˦˶˯ DIY Space: Global Warming Demonstration )3:49 ˸˞ˣ ˢˬˬ˥ˢ ˦˵˲˞ ˸˞ ˶˞˸ˬ (

ˠ˧˲˯˰ ˫ˣ˥ˢ ˸ˡ˧ ˪˵ˣ˞˟ ˫˧ˬˢ ˧˧˧ .˫˧˯ˣˮ 

 ˧ˣ˯˧ˮˣ ˭ˣ˦˶˯Melting Ice Experiment .˸˧˪ˠˮ˞˟ ˢ˶˷˰ˢ .˫˧ˮˣ˥˶˵ˢ ˸˶˷˲ˢ ˸˞ ˫˧˶˞˸ˬ 

 

3.4.2  ˫˧˯ˣˮ˧˧˵ˣ˞ ˸˴ˬ˥ˢˣ ˸ˣˬˬ˥˸ˢ 

 '˯ˬ ˸ˣ˪˧˰˲18 :" ˸ˣ˧ˤ˥˸ˢ˫˧ˢ ˸˴ˬ˥ˢˣ ˸ˣˬˬ˥˸" 

˧˵ˣ˞˟ ˫˧ˬˢ˧˫ˣ˥ ˫˧ˠ˲ˣ˯ ˫˧˯ˣˮ . ˫ˣ˥ˢˬ ˵˪˥ ˸ˠ˧˲˯˧ˡ˧ ˪˰ ˧˵ˣ˞ˢ ˧ˬ˧ ˸˞ ˸˶˷˲˞ˬ ˫˧˯ˣˮ

ˢ˶˲˯ˣˬ˦˞˟ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸ˣ˯˧ˣ .ˢ˪ˣ˰ ˢ˶ˣ˦˶˲ˬ˦ˢ˷ ˪˩˩ ,˶˸ˣ˧ ˫˧ˬ˥ ˫˧ˬˢ ˨˩ . ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˧˧˪˰

˫˧˧˥ ˫˧ˬˤ˧ˮˠ˶ˣ˞ ˪˰ ˰˧˲˷ˢ˪ ˢ˪ˣ˪˰ ˫˧ˬˢ ˪˷,  ˵˶ ˞˪ˣ ˪˰ˢ ˣ˪˞˫˧ˬ˟ ˫˧˧˥ .˟˭ˣ˦˶˯ )3:50(  ˸ˠ˴ˣˬ

 ˢˬˠˡˢ˷ˣˬ˧˷ ˢ˷˰ˮ ˢ˟˷  ˸ˣ˞˶ˢ˪ ˧ˡ˩ ˫˧ˬ ˭ˣ˪˟˟ ˡ˩˪ˮ˷ ˫ˣ˥ˢ ˸˞ ˫˧ˠ˲ˣ˯ ˫˧˯ˣˮ˧˧˵ˣ˞ˢ ˡ˴˧˩

ˢ˶˲˯ˣˬ˦˞˟ . 

˱˯ˣˮ˟ ,˷ ˣˬ˩ ˫˧ˠ˲ˣ˯ ˫˧˥ˬ˴2CO ˢ˶˲˯ˣˬ˦˞ˢˬ ,˧˵ˣ˞ˢ ˫ˠ ˨˩˧˫˧˯ˣˮ29, ˰˟ˣ˫˧˴˧ˬ˥ˬ ˫ˢ ˸˞ˤ ˸ˣ˟˵, 

˶ˬˣ˪˩, ˫˧ˬˢ ˸ˣ˧˴ˬˣ˥ ˢ˪ˣ˰ )˸ˣ˧˴ˬˣ˥ˢ ˡˡˬˢ ˸ˬ˶ ˣˮ˧˧ˢˡ ,-pH, ˡ˶ˣ˧(˸ . ˷˥˶˸ˬˢ ˧ˬ˧˩ˢ ˨˧˪ˢ˸ˢ

 ˸ˠ˧˲˯ ˸ˣ˟˵˰˟ ˫˧ˬ˟2CO :˞ˣˢ 

 

˧˵ˣ˞ˢ ˧ˬ ˸˴ˬ˥ˢ ˸˞ ˫˧ˠˡˬ ˦ˣ˷˲ ˢˡ˟˰ˬ ˧ˣ˯˧ˮ˧˫˧˯ˣˮ ï ˭ˣ˦˶˯ )2:48.( 

 

 

                                                
29 ˨ˣ˶˞ˢ ˭ˬ˥˲ˢ ˶ˣˤ˥ˬ) ˧˴˥ˣ ˢ˪˰ˬ ,˧ˣ˪ˢ ˧˸˧˞ '˲ˣ˶˲ ,15:37.( 

https://www.youtube.com/watch?v=6Fthw65WUpU
https://www.jpl.nasa.gov/edu/teach/activity/melting-ice-experiment/
https://www.jpl.nasa.gov/edu/teach/activity/global-warming-demonstration/
https://www.jpl.nasa.gov/edu/teach/activity/global-warming-demonstration/
https://www.exploratorium.edu/snacks/ocean-acidification-in-cup?media=7382
https://www.exploratorium.edu/snacks/ocean-acidification-in-cup?media=7382
https://degreeandahalf.huji.ac.il/lecture-9
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˫˧˟˪˷ ˧ˮ˷ ˣˤ ˸ˣ˪˧˰˲˪ . 

 

 

 

 

 

ˢ ˤˣ˩˧˶ ˶˷˞˩ ˫ˡ˞ˢ ˱ˣˠ˟ ˷˥˶˸ˬ ˢˬ-2CO ?ˢ˪ˣ˰ ˫ˡ˟ ï ˫ˡ˞ˢ ˱ˣˠ˟ ˸ˣ˧˴ˬˣ˥ˢ ˸ˣ˯˧ˣ ˭ˣˮˠˮˬ ˪˰ ˶˴˵ ˭ˣ˧ˡ .

˪ ˪ˣ˩˧ ˢˤ ˭ˣ˧ˡ˷ˬ˷ ˡˬ˪ˮˢ ˪˰ ˢ˶˴˵ ˢ˶ˤ˥ ˣ˞ ˫ˡ˞ˢ ˱ˣˠ ˞˷ˣˮ˪ ˶ˣ˟˧˥ .˫˞ ˡˬ˪ˮ ˫˶˦ ˫ˡ˞ˢ ˱ˣˠ ˞˷ˣˮ ,˶˷˲˞ 

ˠ˪ˡ˪ ˢˤ ˟˪˷ ˪˰. 

ˢ ˤˣ˩˧˶ ˣ˪˧˞ ˢ˶ˣ˵ ˢ˧ˢ ˢˬ-2CO ˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰˪ ˢˬˣˡ˟ ˢ˪ˣ˰ ˢ˧ˢ ˫ˡ˟-2CO ˧˵ˣ˞˟˧ ?˯ˣˮï  ˸˟ˣˠ˸ ˸ˣ˟˵˰˟

-s2CO  ˫˧ˬ ˫˰ˢ˸˶˴ˣˮ ˢ˸˧˧ ˸˧˸ˬ˥˲ ˢ˴ˬˣ˥ x˧ˢ ˫ˡˢ ˸ˣ˧˴ˬˣ˥˧ˢ˪ˣ˰ ˢ˸.  

?˵ˤˮ˪ ˸ˬ˶ˣˠ ˸ˣ˧˴ˬˣ˥˟ ˢ˧˧˪˰ ˰ˣˡˬ - ˠ˲ ˣˬ˩ ˫˧˵ˤˮ˪ ˫ˣ˶ˠ˪ ˢ˪ˣ˩˧ ˫ˡˢ ˪˷ ˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶˟ ˢ˧˧˪˰ ˢˮ˟ˬ˟ ˢ˰˧

.˫˧˟˶ ˫˧ˮˣ˟˪˥ ˪˷ ˡˣ˵˲˸ˣ  ˨˩˟ˣ ˭˴ˬ˥ ˪˷ ˶ˣ˷˧˵ˢ ˸ˡ˧ˬ ˪˰ ˢ˰˧˲˷ˬ ˭˧˟ˣ˪ˠˣˬˢ ˪˷ ˢˮ˟ˬ˟ ˢ˰˧ˠ˲ ,ˢˬˠˣˡ˪

.˱ˣˠˢ ˸ˣˬ˵˶˪ ˭˴ˬ˥ ˸˵˲˯˞˟ ˢˡ˧˶˧  .˰ˠ˲ˮ ˢ˧ˢ ˱ˣˠˢ ˪˷ ˭˧˵˸ˢ ˡˣ˵˲˸ˢ ˫ˡˢ ˸˴ˬ˥ˢ ˸ˣ˟˵˰˟ 

ˡ˴˧˩ ˧˪˰ ˫˰ ˡˡˣˬ˸ˬ ˫ˡ˞ˢ ˱ˣˠ˧ˢ ˤˣ˩˧˶˟ ˢ-2CO ?˫ˡ˟ ï  ˸ˬ˶ ˶˷˞˩-s2CO ˢ˪ˣ˰ ˱ˣˠ˟ ˢ˷˧˥ ˧˞˸˪ ˥˪˷ˮ ,

 ˤˣ˩˧˶˪ ˫˧˷˧ˠ˶ˢ ,˥ˣˬˢ ˰ˤˠ˟-s2OC  ,˫ˡ˟ ˶˯ˬˢˬ˧˷ˮˢ ˟˴˵ ˸˞ ˶˧˟ˠˢ˪˨˩ˬ ˢ˞˴ˣ˸˩ .  ˸˲˧˞˷ ˸˶˟ˠ˸ˬ

˭˴ˬ˥ˢ ˢ ˸˲˧˷ˮˣ-2CO. 

 

 

Ocean Acidification: Surface pH )10 ˸ˣ˧ˮ˷( 

˰ˡˬ ˪ˡˣˬ ˪˷ ˸ˣ˞˴ˣ˸ˢ ˸˞ ˢˠ˧˴ˬˢ ˢ˧ˬˡˢ ˸ˣ˧ˤ˥˸ ˶ˣ˟˰ ˟˷˥ˣˬˬ ˧˸ˣ˰ˠˣˮˢ ˪-pH  ˪˷ (˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶)

˧˵ˣ˞ˢ ˧ˬ˧ ˧˲˪ ˫˧˯ˣˮˡ˥˞  ˫˧˷˧˥˶˸ˢ ˪˷ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲˪2CO.  ˸ˣ˶˞ˣ˸ˬ ˣˤ ˸ˣ˪˧˰˲˟ ˸ˣ˧ˤ˥˸ ˸ˣ˰ˠˣˮˢ

 ˸ˣ˧˴ˬˣ˥˪˫˧ˢ ˧ˬ ˟˧˵ˣ˞˧ ˫˧˯ˣˮ˯˧˯˟ ˪˰  ˪˷ ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲ ˧˷˧˥˶˸ ˢ˷˧ˬ˥2CO ˢ˶˲˯ˣˬ˦˞˪. 

˶ˣ˧˞ 38 : ˸ˣ˧ˤ˥˸ ˸ˣ˰ˠˣˮˢˣ˧˴ˬˣ˥˪˧˵ˣ˞ˢ ˧ˮ˲ ˸˧ ˫˧˯ˣˮ˧˷˧˥˶˸ ˢ˷˧ˬ˥ ˸ˣ˟˵˰˟  ˸ˣ˧ˡ˧˸˰ ˸ˣ˦˧˪˲ ˪˷2CO 

˸˲˯ˣˮ ˸˧ˡ˧˸˰ ˸ˣˬˬ˥˸ˢ˪ ˸ˣˬ˶ˣˠˢ ˢ˶˲˯ˣˬ˦˞˪ )ˣˡˢ"ˢ ˥-6  ˪˷IPCC(. 

 ˟˪˷1 ˢ ˤˣ˩˧˶ ˶˷˞˩ ˫ˡ˞ˢ ˱ˣˠ˟ ˷˥˶˸ˬ ˢˬ-2CO  ˫ˡ˟˰?ˢ˪ˣ 

 
 

 ˟˪˷2 ˬˡˢ ˸ˣ˧ˤ˥˸˪ ˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ,˫˧ˢ ˸˴ˬ˥ˢ˱˶ˠ ˸ˮ˟ˢˣ ˢ˧ 

 
 

https://svs.gsfc.nasa.gov/30794
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
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˸ˣ˪˞˷ ˭ˣ˧ˡ˪ ˸ˣ˥ˮˬ ˰ ˪ˣˡˣ˞˱˶ˠˢ ˸ 

1.  ˢ˪˵˯ˢ ˧ˢˬ˪˷ ˶ ˸ˬ˥˸ˣ˧˴ˬˣ? 

ˢ˟ˣ˷˸ :˟ ˸ˡˡˬˮ ˢ˯˧ˬ˸ ˪˷ ˸ˣ˧˴ˬˣ˥ ˸ˬ˶-pH ˪˷ ˫˧˩˶˰ˢ .pH ˰ˣˮ˪ ˫˧˪ˣ˩˧  ˭˧˟0 ˪-14˟ .-pH 

˪ ˢˣˣ˷ˢ-7 ˸˶ˡˠˣˬ ˢ˯˧ˬ˸ˢ ˸˧˪˶˦˧ˮ, ˶ˬˣ˪˩, ˸˧˯˧˯˟ ˞˪ˣ ˸˧˴ˬˣ˥ ˞˪;  ˪˷ ˫˧˩˶˰˟pH ˬ ˪˰7 

˸˧˯˧˯˟ ˸˶ˡˠˣˬ ˢ˯˧ˬ˸ˢ;  ˫˧˩˶˰˟ˣˢˬ ˫˧˩ˣˬˮ-7 .˸˧˴ˬˣ˥ ˸˶ˡˠˣˬ ˢ˯˧ˬ˸ˢ 

2. ˧˩˶˰ ˫˧˶˞ˣ˸ˬ ˱˶ˠ˟ ˧˵ˣ˞ˢ ˧ˮ˲ ˪˷ ˸˧˪˟ˣ˪ˠˢ ˸ˣ˧˴ˬˣ˥ˢ˧˟ ˫˧˯ˣˮ-pH  ˸ˮ˷ˬ ˪˥ˢ1950  ˡ˰ˣ

 ˸ˮ˷˟ ˸ˣ˧ˤ˥˸ˢ2100˧ˢ ˢˬ .˧˧˵ˣ˞ˢ ˧ˬ ˪˷ ˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶ ˢ˸˧ ˸ˮ˷˟ ˫˧˯ˣˮ2015? 

ˢ˟ˣ˷˸ :8.05 

3. ˢ ˫˞-pH  ˢ˧ˢ8.05˧˵ˣ˞ˢ ˧ˬ ˫˞ˢ ,˧˧ˢ ˯ˣˮ x?˫˧˧˯˧˯˟ ˣ˞ ˫˧˧˴ˬˣ˥ 

ˢ˟ˣ˷˸ :.˫˧˧˯˧˯˟ 

4. ˵ˣ˞ˢ ˧ˬ ˪˷ ˢ˧ˣ˲˴ˢ ˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶ ˢ˧ˢ˸ ˢˬ˧˧ ˸ˮ˷˟ ˫˧˯ˣˮ2100  ?˶˸ˣ˧˟ ˧˸˧˧˰˟ˢ ˷˧˥˶˸ˢ ˧˲˪ 

ˢ˟ˣ˷˸ :7.65 

5. ˢ ˢˮ˸˷ˢ ˸ˣˡ˧˥˧ ˢˬ˩˟-pH ˧˵ˣ˞ˢ ˧ˬ ˪˷˧ ˫˧ˮ˷ˢ ˭˧˟ ˫˧˯ˣˮ1950ï2015? 

ˢ˟ˣ˷˸ :-˟0.1 

6.  ˶˟ˣˡˬ ˫˞ˢ˟ ˣ˞ ˫˧˧˸˧˲˴˸ ˫˧ˮˣ˸ˮ˟˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˸ˣ˧ˤ˥˸ ? 

ˢ˟ˣ˷˸:  ˫˧ˮ˷ˢ ˭˧˟1950ï2015 ˸ˣ˲˧˵˰ ˸ˣˡ˧ˡˬ ˣ˞ ˸ˣ˧˲˴˸ ˱˶ˠ˟ ˫˧˶˞ˣ˸ˬ  .(˸ˣ˧˶ˣ˦˯˧ˢ ˸ˣ˧ˬˡˢ)

 ˫˧ˮ˷ˢ ˭˧˟2015ï2100  .˫˧˧˰ˡˬ ˫˧˪ˡˣˬ ˨ˬ˯ ˪˰ ˸˧ˤ˥˸ ˸˶˞ˣ˸ˬ 

7.  ?˶ˣ˥˷ ˰˟˴˟ ˢˬˣ˵˰ˢ ˸ˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸ : ˫˧ˮ˷ˢ ˭˧˟ ˸ˣˡ˧ˡˬ ˪˷ ˸ˣ˞˴ˣ˸1950ï2015. 

8.  ?˫˧˰˟˴˟ ˸ˣˬˣ˵˰ˢ ˸ˣˮ˧˧˴ˬ ˢˬ 

ˢ˟ˣ˷˸ : ˧˩˶˰ ˪˷ ˸˧ˤ˥˸pH ˧˵ˣ˞ˢ ˧ˮ˲ ˪˷˧.˫˧˯ˣˮ 

9. ˷ ˸ˣ˧˴ˬˣ˥ˢ ˸ˣˬ˶ ˸˞ ˣˡˡˬ ˫˸˰ˡ˪ ˨˧˞˧˵ˣ˞ˢ ˧ˮ˲ ˪˧ ˡˬˢ ˸˞˴ˬˢ ˧ˮ˲˪ ˫˧˯ˣˮpH ? 

ˢ˟ˣ˷˸:  ˧˞˶˷˲˞ ) ˫˧ˮˣ˦ˣ˶˲ˢ ˤˣ˩˧˶ ˸˞ ˸ˣ˶˧˷˧ ˡˣˡˬ˪H .˳˶˞ˢ ˶ˣˡ˩ ˪˷ ˢ˧˶ˣ˦˯˧ˢˢ ˨˶ˣ˞˪ (+

˞˧ˢ ˢ˩˶˰ˢˢ  .ˢ˲˧˵˰˭ˬ˴˧ˣ ˭ˣ˩ˬ˟ ˧ˣ˪ˢ ˧˸˧˞ '˲ˣ˶˲ ˱˯˞  ˶˵ˣ˥ ˫˰ ˱ˣ˸˧˷˟ˡ˶ˣ˲ˮ˦˯ ˸˦˧˯˶˟˧ˮˣ˞ˬ 

ˢ˧˶ˣ˦˯˧ˢˢ ˨˶ˣ˞˪ ˫˧˟ ˣ˧ˢ˷ ˫˧ˮˣ˧ˢ ˤˣ˩˧˶ ˪˰ ˟˶ ˰ˡ˧ˬ, l ˨˶ ˸˧˰˵˶˵ˢ ˪˰ ˣ˶˟˦˴ˢ˷ ˰˪˯ ˸ˣ˟˩˷

ˣ˷˵˸ˢˣ . ˫˧˩˶˰ ˶ˠ˞ˬ ˣ˶˴˧ˣ ˫˧ˮˣ˷ˢ ˫˧ˮˣ˧ˢ ˧ˤˣ˩˧˶ ˪˰ ˫˧˟˶ ˫˧ˮˣ˸ˮ ˣ˲˯˞ ˫˧˶˵ˣ˥ˢˢ ˸˞ ˱˵˷ˬ

˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˡ˶˞˧˪˧ˬ ˢ˰˟˶˞˟ ˫˧ˢ ˪˷ ˸ˣ˧ˬ˧˩ˢ ˸ˣˮˣ˩˸ˢ . ˭˩ˬ ˶˥˞˪˫ˢ  ˫˧ˮˣ˸ˮˢ ˸˞ ˣ˟˪˧˷

 ˢ˲ˣ˵˸ ˪˩˟ ˫˧ˬˢ ˪˷ ˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶ ˸˞ ˢ˞˟˧ˮ˷ ˸˧˦˯˧˦˦˯ ˢ˞ˣˣ˷ˬ˟ˢ˲ˣ˵˸ˣ ) ˢˬ ˞˪ ˶˟˩ ˫˧ˢ

˫˰˲ ˢ˧ˢ˷ ,˲ˣ˶ˠ ˭˸ˮˣ˧ ,˭ˣ˯ˡ˧ˣˡ ˭ˣ˩ˬ ,2017(  . 

 

ˢ˴ˬ˥ˢ ˪˷ ˢ˷ˣ˥˸ ˸˧ˣˣˤ ,2015 ï  ˪˷ ˧ˬ˧˩ˢ ˟˩˶ˢˢ ˧ˣˮ˧˷˪ ˸ˬ˶ˣˠ ˫˧˯ˣˮ˧˧˵ˣ˞ˢ ˸˴ˬ˥ˢ

 ˫˶ˠ˧˧˷ ˵ˤˮˢ ˢˬ ˵ˣˡ˟˪ ˫˧˯ˮˬ ˫˧˪˞˶˷˧ ˫˧˶˵ˣ˥ .˫˧˧ˬ˧ ˫˧˧˥ ˧˪˰˟ ˪˷ ˸ˣˬ˪˰˧ˢ˪ˣ ˫˧ˬˢ

˸ˢ ˫˧˟ ˫˧˧˥˪.˟˴ˬˢ ˸˞ ˶˲˷˪ ˫˧˩˶ˡ ˞ˣ˴ˬ˪ˣ ˭ˣ˩˧ 

https://davidson.weizmann.ac.il/online/sciencenews/%D7%94%D7%99%D7%9D-%D7%9B%D7%91%D7%A8-%D7%9C%D7%90-%D7%9E%D7%94-%D7%A9%D7%94%D7%99%D7%94-%D7%A4%D7%A2%D7%9D
https://davidson.weizmann.ac.il/online/sciencenews/%D7%94%D7%99%D7%9D-%D7%9B%D7%91%D7%A8-%D7%9C%D7%90-%D7%9E%D7%94-%D7%A9%D7%94%D7%99%D7%94-%D7%A4%D7%A2%D7%9D
https://davidson.weizmann.ac.il/online/sciencenews/%D7%94%D7%99%D7%9D-%D7%9B%D7%91%D7%A8-%D7%9C%D7%90-%D7%9E%D7%94-%D7%A9%D7%94%D7%99%D7%94-%D7%A4%D7%A2%D7%9D
https://www.zavit.org.il/%D7%90%D7%A1%D7%95%D7%A8-%D7%9C%D7%94%D7%97%D7%9E%D7%99%D7%A5/
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˫˧˟ ˫˧˧˥ˢ ˪˰ ˸ˣˬˬ˥˸ˢˢ ˸˰˲˷ˢ ˭˰ˡ˧ˢ ,2016 ï  ˶˸ˣ˧ˣ ˶˸ˣ˧ ˫˧˥˲ˣ˯ ˫˧ˢ ˧ˬ2CO 

ˢ .ˢ˶˲˯ˣˬ˦˞ˢˬ-2CO ˪˰˪ ˫˶ˣˠ˧˩˟ ˧˴ˬˣ˥ ˫˧ˢ ˫ˣ˧˩ .˫˧ˬ˟ ˸ˣ˧˴ˬˣ˥ˢ ˸˧-30% ˬ˧˲˩  ˢ˧ˢ˷

 ˢ˩˲ˢˬˢ ˫ˣ˶˦ ˸ˣ˧˴ˬˣ˥ˢ ˸˧˧˪˰ .˸˧˸˧˧˷˰˸ˢ ˱˞ ˫˧ˬ˪ ˸ˬ˶ˣˠ˪˞˪˩ )orrosiveC( ,˸ˣ˲ˡ˴  ˟˴ˬ

ˢ ˸ˣ˩˧˩˶ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˪˰ ˫˧˧˞ˬˢ.˱ˡ˴ˢ ˸˞ ˶˴˧˧˪ ˸ˣ˷˵˸ˬ 

 

˫˧˧ˠˣ˪ˣ˵˞ ˫˧˪ˡˣˬ 

 .˫˸˟˧˟˯ ˫˰ ˸ˡˬ˸ˬ ˢ˧˴˵˞˶˦ˮ˧˞˟ ˫˧˞˴ˬˮ ˫˧˧˥ ˧˪˰˟˫˧˶˵ˣ˥  ˫˧˧ˠˣ˪ˣ˵˞ˣ ˫˧˧ˬ˧˪˵˞ ˫˧˪ˡˣˬ ˫˧˟˪˷ˬ

˧˟ˢ˪ ˧ˡ˩ ˧ˣˮ˧˷˟ ˸ˣ˲˴˪ ˷˧ ˸ˣ˧ˠˣ˪ˣ˧˟ ˸ˣ˟ˣˠ˸ ˣ˪˧˞˪ ˭ˢ ,˸˧ˮˣ˧˯˧ˮ ˢˡˣ˟˰ ˫˰ ˫˧˪ˡˣˬˢ ˟ˣ˪˧˷ ˧ˡ˧ ˪˰ .˫˧˪˵˞

˸ˣ˶˵˥ˮ ˢ˟ ˷ˬ˸˷ˢ˪ ˫˧˪ˣ˩˧ ˫˧˧˥ ˧˪˰˟˷ ˸ˣ˧ˠ˦˶˦˯˞ˢ ˭˧ˡ˩  ˰ˮˬ˧ˢ˪ˬ˫˧˪˵˞ˢ ˧ˣˮ˧˷ ˪˷ ˸ˣ˰˲˷ˢˢ  ˣ˞

˭˸ˣ˞ ˫ˣ˯˥˪. ˩ˣˬ ˩ ˫˧ˡˡˬ ˪˷ ˫˧˧ˡ˧˸˰ˢ ˫˧˩˶˰ˢ ˸˞ ˫˧˟˷˥ˬˢ ˫˧˧ˬ˧˪˵˞ ˫˧˪ˡˣˬ ˫˧ˬ˧˧˵˷ˠ˭x 

 .˫˧˧˥ˢ ˧˪˰˟ ˸ˣˠˢˮ˸ˢ ˸˞ ˫˧˪ˡˬˬˢ ˫˧˧ˠˣ˪ˣ˵˞ ˫˧˪ˡˣˬ ˫ˮ˷˧ ,ˡˣ˰ˣ ˢ˶ˣ˦˶˲ˬ˦ ˢˬˠˣˡ ˧ˠˣ˪ˣ˵˞ ˪ˡˣˬ˪

˷ˬˢ˸:˸˧˸ˣ˩˞˪ˬ ˢˮ˧˟˟ ˷ˬ 

Ecological Modeling ï OFIR LEVY LAB ,˧˪ˡˣˬ˫˧˧ˠˣ˪ˣ˵˞ ˫ ˰ˡ˧ ˪˟ ˷ˣˬ˧˷ ˧-AI  ˢˮ˧˟)

.(˸˧˸ˣ˩˞˪ˬ 

 

3.4.3 ˶ˣ˟ˡˬˣ ˫˧˰˵˷ˬ ï ˰˲˷ˢ ˸˧˪˟ˣ˪ˠˢ ˸ˣˬˬ˥˸ˢˢ ˸˫˧ˬˢ ˶ˣˤ˥ˬ ˪˰ 

˫˧˧˥˪ ˧ˮˣ˧˥ ˧˦ˣ˧˟˞ ˫˶ˣˠ ˫ˢ ˫˧ˬ . ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬ˟ ˫˧˟˧˩˶ˢ ˭˧˟ ˭˧˪ˬˣˠˢ ˧˯˥˧) ˫˧˧˦ˣ˧˟˞ ˫˧ˬ˶ˣˠ

˫˧˧˦ˣ˧˟ ˫˧ˬ˶ˣˠˣ (˰˟˦˟ ˫˧ˬˢ ˶ˣˤ˥ˬ ˸˞ ˫˧˶˷˲˞ˬ . ˧˸˟˪ ˢˤ ˧ˮˣ˧˥ ˟˞˷ˬ ˪˷ ˶ˣˤ˧˲˪ ˫˶ˣˠ ˫˧ˬˢ ˶ˣˤ˥ˬ

˶˷˲˞ˬˣ ˫˧ˮˣ˷ ˪ˣˡ˧ˠ ˠ˷ˠ˷˪ ˫˧ˬˤ˧ˮˠ˶ˣ˞˪ . ˪ˣˡ˧ˠ ˧˸˟˟ ˸ˣ˶ˣ˴˟˪ ˫ˣ˶ˠ˪ ˪ˣ˩˧ ˫˧ˬˢ ˶ˣˤ˥ˬ˟ ˷ˣ˟˧˷

 ˫˧ˬ˧ˣ˯ˬ˸ˣˮˣ˲˦˧˷˪ˣ ˫˧ˡ˟˩ ˫˧˰˵˷ˬ˪ ˸˞ˤ ˸ˬˣ˰˪ˣ ˫˧˶˥˞ ˪ˣˡ˧ˠ ˧˸˟˟ . 

˫˧ˬˢ ˶ˣˤ˥ˬ ˸ˣˬ˴˰˸ˢ˪ ˸ˬ˶ˣˠ ˸˧˪˟ˣ˪ˠˢ ˸ˣˬˬ˥˸ˢˢ . ˫˧˶ˣˤ˞˟˧˲ˣ˶˦ˢ˧˫ , ˸˞ ˢ˶˧˟ˠˬ ˸ˣˬˬ˥˸ˢˢ

˸ˣˮˣ˲˦˧˷˟ ˢ˶ˬ˥ˢ˪ ˨˩˟ ˸ˬ˶ˣˠˣ ˫˧˰˵˷ˬˢ ˸ˣˬ˩ .ˬˡˠˮ , ˸ˣ˧˶˟ˡˬˢ ˧˪ˣ˷˟)˧˲ˣ˶˦˟ˣ˯ˢ ˫˧˶ˣˤ˞˟˧˫ (

˶˸ˣ˧ ˫˧˧ˮˣ˴˧˵ˣ ˫˧˩ˣ˶˞ ˷˟ˣ˧ ˧˵˶˲ ˪˷ ˸ˣ˶˧ˡ˸ˢ ˢ˪ˣ˰, ˸ˣ˷˵ ˸ˣ˶ˣ˴˟˪ ˫˧ˬ˶ˣˠ ˸ˣˬˬ˥˸ˢˢ ˫˰ ˡ˥˧ ˶˷˞ .

ˢ˪˞ ˫˧˶ˣˤ˞˟ ˫ˠ ,˫˧ˬ˷ˠ ˫˧ˡ˶ˣ˧ ˶˷˞˩ ,ˡ˧˸˰˟ ˫ˠ ˫˴˰˸ˢ˪ ˫˧˧ˣˤ˥ˣ ˶˸ˣ˧ ˫˧˧˸ˬ˴ˣ˰ ˟ˣ˶˪ ˫ˢ , ˧˩ ˫˞

ˢ˩ˣˬˮ ˸ˣ˞ˡˣ ˸ˬ˶˟ .˷ ˸ˮ˩˯˷ ˭˞˩ˬ˧ˣˮˣ˲˦˫˧˧˶˟ˡˬ ˫˧˶ˣˤ˞˟ ˫ˠ ˢ˧ˣˤ˥ ˸ .˱˯ˣˮ ˨˩ ˪˰ , ˥˦˷ˢ ˸ˮ˦˵ˢ

˪˥˪˥ˬˢ ,ˬˠˣˡ˪ s˧˟˧˯˞ˬ ˧ˮˣ˶˧˰ ˧ˣˮ˧˟ ˧ˡ˧ ˪˰ ,˷ˢ ˪˞˧˴ˮ˦ˣ˲ ˸˞ ˶˧˟ˠˬ ˞ˣˢ ˱˞˧˸ˣˮˣ˲˦ , ˫˧˶ˣˤ˞˟ ˶˵˧˰˟

˩ ˫˧˩ˣˬˮˬ˱ˣ˥ ˧˶ˣˤ˞ ˣ ,˵ˣˬˬ ˱˞ ˫ˢ˟˷ˬ˫˪ˣ˰˟ ˸ˣ˪ˣˡˠˢ ˫˧˶˰ˢ ˶˵˧˰ ˸ˣ. 

https://www.hayadan.org.il/the-effect-of-warming-on-sea-life-1212161
http://www.biophysical-ecology.com/
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˶ˣ˧˞ 93˫˧ˬˢ ˶ˣˤ˥ˬ :30 

 

 '˯ˬ ˸ˣ˪˧˰˲19 :" ˸ˣ˧ˤ˥˸˶ˣ˟ˡˬˣ ˸ˣˮˣ˲˦˧˷" 

ˣˡ˟ ˣˠ˴ˣˢ˷ ˸ˣ˧˞˶ˢ ˪˰ ˫˧ˡˬˣ˪ ˣˤ ˸ˣ˪˧˰˲˟"ˢ ˥-6  ˪˷IPCC  ˶˷˵ˢ˟˷˪  ˸ˣˮˣ˲˦˧˷ ˧˰ˣ˶˧˞

˪˪˩- ˫˧˧ˬ˪ˣ˰ ˧˰ˣ˶˧˞ˣˣ ˸˶ˣ˴˟ ,˷˟ˣ˧˶ˣ˟ˡˬ . ˧ˮˣˮ˧˟ ˭ˣ˥˦˧˟ ˷˧ ˫ˢ˟˷ ˫˧˶ˣˤ˞ ˫˧ˮ˧˧˴ˬ ˫˧˵ˣ˶˧ ˫˧˷ˣ˷ˬ

 ˸ˣ˥˲˪˪ ˯˥˧˟˟ ˢ˧˧˪˰ ˪˷ ˫˧˰ˣ˶˧˞˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˣ˲˴ˮ˷; ˫˧ˠ˴˧˧ˬ ˫˧ˮ˟˪ ˫˧˷ˣ˷ˬ  ˞˪ ˫ˢ˟˷ ˫˧˶ˣˤ˞

˧ˣˮ˧˷ˢ ˧˟ˠ˪ ˢˬ˩˯ˢ ˸ˬ˧˧˵ ;˪˥˷ ˷ ˫˪ˣ˰˟ ˫˧˶ˣˤ˞ ˫˧ˠ˴˧˧ˬ ˫˧˶ˣ˲˞ ˫˧˷ˣ˷ˬ ˫ˢ˧˟ˠ˪ ˫˧˦˰ˣˬ ˫˧ˮˣ˸ˮˢ

˫˧˶˯˥ ˣ˞;  ˫˧˷ˣ˷ˬˢ˫˧ˬˣ˥ˢ ˫˧ˠ˧˴ˬ  ˫˧˶ˣˤ˞ˢ ˸˞˷ ˫ˢ˟ˢ˸˲˴ˮ  .˸ˣˮˣ˲˦˧˷ ˧˰ˣ˶˧˞ ˸ˣ˶˧ˡ˸˟ ˢˡ˧˶˧ 

 ˭ˣ˥˦˧˟ˢ ˸ˬ˶˯˥˧˟ ˪ ˸˧˷ˣˮ˞ˢ ˢ˰˲˷ˢˢ˪˧˟ˣˢ˷ ˪˸ˮ˧ˣ˴ˬ ˣ˪˪ˢ ˫˧˲˴ˮˢ ˫˧˧ˣˮ˧˷  :˸ˣˡˣ˵ˮˢ ˶˲˯ˬ ˧˲˪

 ˨ˣˬˮ ˭ˣ˥˦˧˟ ˶ˣ˟˰ ˸˥˞ ˢˡˣ˵ˮˣ ˧ˮˣˮ˧˟ ˭ˣ˥˦˧˟ ˶ˣ˟˰ ˸ˣˡˣ˵ˮ ˧˸˷ ,ˢˣ˟ˠ ˭ˣ˥˦˧˟ ˶ˣ˟˰ ˸ˣˡˣ˵ˮ ˷ˣ˪˷ ˢˡˣ˵ˮ)

 ˢ˞˪ˬ ˸˥˞ ˸ˮ˧˧˴ˬ ˢ˵˧˶ ˢˡˣ˵ˮ ;˸˪˟ˠˣˬ ˢˬ˩˯ˢ ˸ˮ˧˧˴ˬ.(˸ˣ˪˟ˠˣˬ ˸ˣ˧˞˶ 

 

 ˧ˮ˷ ˣˤ ˸ˣ˪˧˰˲˪ ,˫˧ˡ˟˩ ˫˷ˠ ˧˰ˣ˶˧˞˟ ˭ˡ ˡ˥˞ˢ ,˫˧˵˪˥˧˪˰˟ ˟ ˢ˶ˬ˥ˢ˪ ˫ˣ˶ˠ˪ ˪˞˧˴ˮ˦ˣ˲˸ˣˮˣ˲˦˧˷, 

˶ˣ˟ˡˬˣ ˸˶ˣ˴˟ ,˸ˣ˷˟˧˧˸ˢ˟ ˭ˡ ˧ˮ˷ˢˣ: 

 

 

                                                
30  ,˶˧ˬ˞ ˸ˣ˶ˢ˧ˠˣ˪ˣ˵˞˟ ˫˧˵˶˲ ,˫˧˰ˡˬ ˸˞˶ˣˢ˪ ˤ˩˶ˬˢ ,˫˧˪˷ˣ˶˧˟ ˸˧˶˟˰ˢ ˢ˦˧˯˶˟˧ˮˣ˞ˢ ,2007. 
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˶ˣ˧˞ 40˟ ˣ˲˴ˮ˷ ˫˧˧˶ˣˤ˞ ˫˧˧ˣˮ˧˷ :˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞ 

 )ˣˡˢ"ˢ ˥-6  ˪˷IPCC(  

 

 ˸ˣ˪˞˷˰ ˭ˣ˧ˡ˪ ˸ˣ˥ˮˬ ˪ˣˡˣ˞˱˶ˠˢ ˸ 

1. ˩˸˰ˡ˪ ˢˬ ˠ˴ˣˬ ˫˶ˣ˧˞˟ ? 

ˢ˟ˣ˷˸ :˫˪ˣ˰ˢ ˸˲ˬ ˸ˣˮˣ˲˦˧˷ˢ ˸ˡ˧ˬ˟ ˫˧˧ˣˮ˧˷ ˫˧ˠ˴ˣˬ ˫ˢ˟˷ ˫˧˶ˣˤ˞˪ ˸˵˪ˣ˥ˬ. 

2.  ?˫˧ˮˣ˷ˢ ˫˧˷ˣ˷ˬˢ ˫˧ˠ˴˧˧ˬ ˫˩˸˰ˡ˪ ˢˬ 

ˢ˟ˣ˷˸ : ˪˷ˬ˪ .˫˧˧˲˶ˠˣ˞ˠ ˫˧˶ˣˤ˞MED  ˶ˣ˟˰ ˢˤMEDITERRANEAN ï .˭ˣ˩˧˸ˢ ˫˧ˢ 

3. ˰˟˴ ˢˬ sx˵ˣ˶˧  ?˭˧˧˴ˬ ˢ˷ˣ˷ˬˢ ˪˷ 

ˢ˟ˣ˷˸ :.˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞˟ ˢ˧˧˪˰ 

4. ˰˟˴ ˢˬ sx˫ˣ˸˩ ?˭˧˧˴ˬ ˢ˷ˣ˷ˬˢ ˪˷ 

ˢ˟ˣ˷˸ :.˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞˟ ˢˡ˧˶˧ 

5.  ˢˬ˰˟˴ sx ˭˟˪?˭˧˧˴ˬ ˢ˷ˣ˷ˬˢ ˪˷ 

ˢ˟ˣ˷˸ :.˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞˟ ˢˬˠˬ˪ ˶˷˵˟ ˢˬ˩˯ˢ ˶˯ˣ˥ 

6. ˰˟˴ ˢˬ sx?˭˧˧˴ˬ ˢ˷ˣ˷ˬˢ ˪˷ ˶ˣ˲˞ 

ˢ˟ˣ˷˸ : ˶˯ˣ˥ ˫˧ˮˣ˸ˮ ˧˟ˠ˪˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞. 

7.  ˫˞ˢ˶˷˲˞  ˵˧˯ˢ˪ˢˢˣ˟ˠ ˸ˣ˞ˡˣ ˸ˬ˶˟ ˷ ˪˩˟˸ˣ˷˟˧ˢ  ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞ ˶˲˯ˬ˟ ˢ˧˧˪˰ ˢ˪˥ ˫˪ˣ˰˟

?˫˧ˡ˟˩ 

ˢ˟ˣ˷˸:  ˢ˧˯˞˟ .˞˪˶˷˲˞ .˫˧ˮˣ˸ˮ ˵˧˲˯ˬ ˭˧˞ ˟ˣ˶˪ ,˸ˣ˷˟˧ˢ ˶˸˧˟ ˪˟˞ ,˸˞ˤ ˶ˬˣ˪ 

8.  ˭ˣ˥˦˧˟ˢ ˸ˬ˶ ˫˞ˢ˯˥˧˟ ˪ ˪˰ ˶˟ˣˡˬ ˶˷˞˩ ˢˢˣ˟ˠ ˞˧ˢ ˫˧˲˴ˮˢ ˫˧˧ˣˮ˧˷ˢ ˪˰ ˸˧˷ˣˮ˞ˢ ˢ˰˲˷ˢ

 ˟˪˷1 ˫˧ˡ˟˩ ˫˧˰˵˷ˬ ˧˰ˣ˶˧˞ 

 
 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf



























































































