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Ὅṳ╪⁄ Ṭ╪ ṳѤѻѤ ˦ ֞  ụ ʺ ӈѻѤ ˦╪ѻ. Ṓ͙ᵑ ө‡ ῼᴴḈџ╥ 

ụ ⁸╘ 31kJ/g╬ҥ ╪˦╘ Ϯᶴʺ ᶔἌ ϿѤ ụ ⁸╥ 2Ḥ♬ҵʺ ӇѤ ˦╪ѻ. 

ḙᶔ⁄ ῼᴴḈџ╥ ⁸♣ҵҵѤ Ϯᶴ╥ 1000ḤϮ Ἄ ҿᾎ⁄ ♣  ῼᴴḈџⱳʻ╥ 

˪╙ ʺ⁸ ᶣ תּ Ѥ  и╘ ₣ҵᴛ ₤ᵙּת ᶣ ѻ. 
 

ӻגἌ, ῷפ₡ לҿΌ ʺ⁸  ,Ϯױ͎ .ΏѤѻ תּ ΏѤ ,  Ң‡ᵙ╥ Ὅṳ╪Ѥ תּ

Ὅṳ╪ʺ ʺᴴᴛ ַ͙̑א⁄ Ⱶ◓ ᶔ, ‡Ԑ ░▫ʺ ⁸╙ Ḛ╙ ԅ ░▫ʺ Ἄᴛ ԑ‡ⱨ 

▓‡ ⁸╪ ѻᵐ ░▫ᴛ Ⱡҍᴛ ₦˵ּתּת Ώ͙⁄ ▬╘ ░▫Ѥ  ὡ ▓Ѥ ˦╪ѻ. 

ҍṨṪ╥ Ὅṳ╪ ʺᴴѤ Ṭ⁄  ὡ ▓ѻ̆  ὡ ▓ѻ. 
 

̆ Ữ Ϯ   Ữ ╥ ┬͙ᶹֿפ( ἵʺ ӈ ᶹֿפ)╘ ἵᵑ Ấ̆Ѥ 

Ữ͙שּ ⁄Ἄ Ṭ╪ ṳѤѻ. ἵѤ ˪⁄ ֹו♪ Ṭ╪ ṳ‡ Ѥ ˦╬ҥ, ͎ ͥҁ╘ 

ἵʺ ּ͙ש ӇѤ ₣ҵʺ – 3900ɒגἌ Ṓ ╥ Ữ ⁄Ἄ ╪ ₣ҵּͥג₤ תʼѻѤ 

˦╘ ‡ᴓ͙ ԅᶷ╪ѻ. 
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ϠѤ ♩╙ Ṓᶔ ּ͙שʺ ӇѤ 

₣ҵᵑ ῼ ὡ ▓͙ ԅᶷ⁄ 

Ṓ ╥ ⱳˠ⁄Ἄ ˪⁄ ֹו♪ 

Ṭ╪ ṳѤ ˦╬ּת ῷѱᶔ 

‡Ӈ ʺ͙שּ  Ṭ╪  ṳѤ 

 .ᵑ ῼ ὡ ▓ѻתּ╬˦

1. ἲ  ṩ╧ Ṱ„ ѡ ˣӦ ♥רּ ‹˧ ײ

ừ͖צּ .2 ›Ἁ ѡ ˣӦ 
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↕ᵙʺ D͕ ◓̆ג ϮыѤ ͔ἶ⁄ ṳ╘ Ṭ╘ ᶹᴛ ΊּתѤ ˦ҵ ▓˳╖Ϯ Ḷˬ˭ 

Ҁֿ̼ב Ὅṳ╪⁄ ᶹ╙ Ọᵙᶔ  ▀╪ ϳ ὡ ▓ѻ. ╪˦╙ ῼᴴḈџ╙ Ṓ͙ᵑ ө‡ 

ἒᶘ  Ṓᶔ, 

 

2Al(Όᴱḅќ) + 3H 2O(ᶶ( ɠ @k2O3(Ợ Όᴱḅќ) + 3H 2(Ὕἲɟ) + 819kJ( ⁵) 

 

─╥ ḙ╞ᾏ╘ ῼᴴḈџ╪ ⁸╙ Ḛ̆ ▓╙ ԅ ᶹ╙ Ϧ‪╖ᶔ ῼᴴḈџ╘ ụ ʺ Ӈ̆ 

ὡἵʺ Ϯ₡ᶔἌ ⁸ҵ ḛỸ ѻѤ ˦╙ Ṓ⁴לѤ ḙ╞ᾏ╪ѻ.  

 

╪ԅ, ḙ╞ᾏ⁄Ἄ Ϯ₣ ὡἵʺ Ζ Ϯ₣ ⁸̓ ל─╥ ụἵᵑ ᵣϮ ẖᵎ˭ ᶔἌ 

ḛ╙ ͙ ԅᶷ⁄ ῷל ─  ὡ ▓ѻ. ͎ ḗ⁄ҵ Ὅṳ╪▫ ⁄ ⁸ ᵙ ̓ᵑ 

 .Ϯ ▀Ṩᵑ ͧῷЂ ὡҵ ▓ѻ˞ל
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Ң‡ᵙỮ ⁄ἌѤ 650ɒ⁄Ἄ а╖ᶒ Ṭ╪ ṳ╙ ⱳˠ╪ Ӈ̆, ʺᴴϮ ᵙṕ, 

ⱳʻỮ ⁄ἌѤ 500ɒᵣ Ӈ‡ҵ Ṭ╪ ṳ╙ ὡ ▓ѻ. ҿᶹἛ╪Ϯ ᾏᶹἛ͙ᵒ⁄ ♯‡ 

▓Ѥ ‖╘ ᵡ͎Лᾂ╥ ˿↕Ѥ ♇♥ᴛ Ṭ╪ ṳ͙ҵ ѻ. 
 

ᵣ–, аᾇ ל  ⁄Ἄ לⱳᵑ ˭ Ӈᶔ, и╘ ⁸╙ ϿѤ ḛ⁸ḙ╞╙ ѻ. 
 

3Mg( ᵞ͋Иώ) + Fe 2O3(Ợ ( ɠ2LfN'Ợ ᵞ͋Иώ) + 2Fe( ) + 971kJ( ⁵) 
 

ᴝ(C2F4)n ̓ Ἆ⁴▓Ѥ ᵡ͎Лᾂ╘ ᵊ╪Ϯ ῷᵎ̈ˉ╘ Ṭ Ἓ͙ ᵑ Ọᵛѻ 

ҵ Ṭ⁄ Ἄ MgF2(Ṭ ᵡ͎Лᾂ)̓ ἵᵑ ᵣө‡Ёѻ. 

2- 2.  

ῼᴴḈџ╘ ᵡ͎ЛᾂṒѻ ϠѤ♩╪ ΅ и͙ ԅᶷ⁄ ὺ˭ ּתѤ ΏѤѻ. ͎ױϮ, 

ʺᴴ, Ḗ  ˉ╘ Ữ ╥ ˿↕⁄Ѥ  ὡ ▓ѻ.  ῼᴴḈџʺᴴѤ ῷל и╘ ⁸╙ 

ḛỸ ͙ ԅᶷ⁄ ᴛ  .⁷ᴮᴛ ʺ◑ ᵤ╪ ῠ╪̆ ▓ѻבֿ
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̓ ͔ Ώ̆ ὣὡ תּ ἌѤ⁄אַ ͙̑ ╘  ụἵ ἶ⁄Ἄᵣ  ὡ ▓ѻ. ͎ױϮ, 

ἕ┬Ϯ ʺᴴѤ ᵑ ᾬἌ Ṭ╙ ṳ▀ ὡ ▓ѻ. ὣὡ  ᴛ ᵣө‡ⱨ Ϯ₣ 

ʺᴴᵑ ͙̑ ַא⁄ Ͽй╖ᶔ ♇♥ᴛ Ṭ╪ ṳ͙ҵ ѻ.(ϮЯṪᵦ) 

2- 4.   

ᵙ (Li),Ϯ ᵊ(Na), ᵊ(K)╘ ╪  Ἓֿ̆תּʺ ╙פ ▓ѻ. ╪˦ө╘ ῷל ϻ╘ аѤ♩ 

(186ɒ,98ɒ,62ɒ)╙ ʺּ̆ת ▓ѻ. Ϯ ᵊ╪Ϯ ᵊ╘ Ữ₣⁄Ἄ ᶹ̓ ᵣϮᶔ ♇♥ᴛ 

Ṭή╙ Ͽᶒ ѻ. ḙᶔ⁄ ᵙ ╘ Ṭή ′╪ ᶹ̓ Ѣᵙ˭ ḙ╞  Ỏ╪ѻ.  
 

╪˦ө╘ ᾋҵʺ ῷל ϻ╘ Ữ ⁄ἌѤ ͙̑ ַא⁄Ἄ ⁸ᵣ ʺ ⁴ҵ Ṭ╪ ṳ╙ ὡ 

▓ѻ. ▀Ѿ Ṭ╪ ṳ‴ѻ ᶔ, ͔ἶụ ᶹ╥ ⁷ ּ͙שᵑ Ͽᶒ ˞Ἕ˭ ө‡ ʼѻ. 

ᵙ ╘ Ϯ ᵊ╪Ϯ ᵊ̓ ҀגἌ ụἵ′╪ ֿפἵʺ ▓Ѥ Ữ ⁄Ἄҵ  ὡʺ ▓ѻ. 

֞ , ᴛˮ ӈ ὡἵ₮ҵ ˞Ἕ˭ ḙ╞ ѻ. 
 

ᶹἶ⁄ К╖ᶔ ḛ кӎᶔ ♇♥ᴛ ˞Ἕ˭ ụ ⁄אַ ͙̑ ̆ ʺ ӇѤ ╪׳ ˆ  

ḙ╞Ἓ ԅᶷ⁄ ῼ ᵙ͔ἶ╘ ͙ᵒṎ ἶ⁄ ♠ᾎ  Ṓ̕╪Ϯ ⇔ḙ╙ ‒ ѻ. 
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