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ȼȼȿȾȿɇɂȿ 

         Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ   ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ  ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ, 
ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɣ ɩɪɨɧɢɤɥɢ ɜɨ 
ɜɫɟ ɫɮɟɪɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ.  

Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɧɚɲɟɣ ɠɢɡɧɢ ɜɟɳɟɫɬɜɚɦɢ, 
ɹɜɥɹɸɳɢɦɢɫɹ ɢ ɩɪɨɞɭɤɬɚɦɢ ɩɢɬɚɧɢɹ, ɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ, ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɧɨɫɢɬɟɥɹɦɢ ɠɢɡɧɢ ɧɚ Ɂɟɦɥɟ. Ʉɚɠɞɚɹ ɠɢɜɚɹ ɤɥɟɬɤɚ ɫɨɞɟɪɠɢɬ 
ɞɟɫɹɬɤɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɥɢɩɢɞɵ, ɛɟɥɤɢ, ɭɝɥɟɜɨɞɵ, ɧɭɤɥɟɢɧɨɜɵɟ  
ɤɢɫɥɨɬɵ, ɝɨɪɦɨɧɵ, ɜɢɬɚɦɢɧɵ, ɮɟɪɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɩɨɫɬɨɹɧɧɨ ɜɨ 
ɜɡɚɢɦɧɵɯ ɩɪɟɜɪɚɳɟɧɢɹɯ, ɨɛɭɫɥɨɜɥɢɜɚɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. 

Ɂɧɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɥɭɱɲɟɝɨ ɭɫɜɨɟɧɢɹ 
ɩɨɫɥɟɞɭɸɳɢɯ ɞɢɫɰɢɩɥɢɧ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ, 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɯɢɦɢɟɣ ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɜ ɛɭɞɭɳɟɣ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 

ȼɨɩɪɨɫɵ, ɢɡɭɱɚɟɦɵɟ ɩɪɢ ɨɫɜɨɟɧɢɢ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɥɟɞɭɸɳɟɣ ɤɨɦɩɟɬɟɧɰɢɢ: 

         ɋɬɭɞɟɧɬ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɵ 
ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɢɦɟɧɹɬɶ 
ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɈɉɄ-2). 

 

ɂɡɭɱɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ, ɤɚɤ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɭɱɧɨɝɨ ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɪɚɫɲɢɪɟɧɢɸ 
ɢɯ ɤɪɭɝɨɡɨɪɚ, ɪɚɡɜɢɬɢɸ ɚɛɫɬɪɚɤɬɧɨɝɨ, ɥɨɝɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ.  
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ɈȻЩɂȿ ɆȿɌɈȾɂɑȿɋɄɂȿ ɊȿɄɈɆȿɇȾȺɐɂɂ ɉɈ ɂɁɍɑȿɇɂɘ 
ȾɂɋɐɂɉɅɂɇɕ «ɈɊȽȺɇɂɑȿɋɄȺə ɏɂɆɂə» 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɫɨɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ ɤɭɪɫɚ 
«Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ»,  

ɉɨɪɹɞɨɤ  ɢɡɭɱɟɧɢɹ ɤɭɪɫɚ ɫɥɟɞɭɸɳɢɣ. 
ȼ ɤɨɧɰɟ ɥɚɛɨɪɚɬɨɪɧɨ-ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɫɟɫɫɢɢ ɫɨ ɫɬɭɞɟɧɬɚɦɢ 1-ɝɨ ɤɭɪɫɚ 

ɩɪɨɜɨɞɹɬɫɹ ɭɫɬɚɧɨɜɨɱɧɵɟ ɡɚɧɹɬɢɹ ɩɨ ɨɪɝɚɧɢɱɟɫɤɨɣ  ɯɢɦɢɢ, ɧɚ ɤɨɬɨɪɵɯ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɞɟɪɠɚɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɢ ɞɚɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɦɟɬɨɞɢɤɟ ɢɡɭɱɟɧɢɹ. 

ȼ ɦɟɠɫɟɫɫɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɬɭɞɟɧɬɵ-ɡɚɨɱɧɢɤɢ ɞɨɥɠɧɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɩɪɨɪɚɛɨɬɚɬɶ ɦɚɬɟɪɢɚɥ ɭɱɟɛɧɢɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɝɪɚɦɦɨɣ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɭɱɟɛɧɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɨɧɫɩɟɤɬɢɪɨɜɚɬɶ 
ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɡɚɩɢɫɚɬɶ ɢ ɡɚɩɨɦɧɢɬɶ ɮɨɪɦɭɥɵ ɨɫɧɨɜɧɵɯ ɜɟɳɟɫɬɜ, 

ɪɚɡɨɛɪɚɬɶ ɨɫɧɨɜɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ. 

ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɤɚɠɞɨɣ ɬɟɦɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɧɨ ɨɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫɵ 
ɞɥɹ ɫɚɦɨɤɨɧɬɪɨɥɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɩɨɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɨɜ 
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ. ȿɫɥɢ ɩɪɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ 
ɜɨɡɧɢɤɚɸɬ ɡɚɬɪɭɞɧɟɧɢɹ, ɬɨ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɭɫɬɧɭɸ ɢɥɢ ɩɢɫɶɦɟɧɧɭɸ 
ɤɨɧɫɭɥɶɬɚɰɢɸ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ.  

ɉɨɫɥɟ ɩɨɥɧɨɝɨ ɭɫɜɨɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ ɦɨɠɧɨ 
ɩɪɢɫɬɭɩɢɬɶ ɤ ɧɚɩɢɫɚɧɢɸ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɞɨ ɜɵɡɨɜɚ ɧɚ ɫɟɫɫɢɸ ɫɬɭɞɟɧɬɵ 
ɜɵɩɨɥɧɹɸɬ  ɨɞɧɭ ɤɨɧɬɪɨɥɶɧɭɸ ɪɚɛɨɬɭ ɩɨ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ. 

ȼ ɩɟɪɢɨɞ ɫɟɫɫɢɢ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɥɟɤɰɢɣ, ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɡɚɧɹɬɢɣ, ɫɟɦɢɧɚɪɨɜ, ɤɨɧɫɭɥɶɬɚɰɢɣ, ɷɤɡɚɦɟɧɚ. 

ɋɥɟɞɭɟɬ  ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɥɟɤɰɢɢ, ɱɢɬɚɟɦɵɟ ɜɨ ɜɪɟɦɹ ɫɟɫɫɢɢ, ɬɚɤ ɠɟ ɤɚɤ 
ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ, ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɬɨ, ɱɬɨ ɦɚɬɟɪɢɚɥ ɤɭɪɫɚ ɭɠɟ ɭɫɜɨɟɧ 
ɫɬɭɞɟɧɬɚɦɢ, ɩɪɢɟɯɚɜɲɢɦɢ ɧɚ ɫɟɫɫɢɸ. 

ɋɬɭɞɟɧɬɵ, ɩɨɥɭɱɢɜɲɢɟ ɡɚɱɟɬ ɩɨ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ, ɩɨɫɟɬɢɜɲɢɟ ɜɫɟ 
ɥɟɤɰɢɢ ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ, ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɷɤɡɚɦɟɧɭ. 
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 ɆȿɌɈȾɂɑȿɋɄɂȿ ɋɈȼȿɌɕ ɉɈ ɂɁɍɑȿɇɂɘ  
ɈɌȾȿɅɖɇɕɏ ɌȿɆ ȾɂɋɐɂɉɅɂɇɕ ɂ ȼɈɉɊɈɋɕ ȾɅə 

ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɉɊɈȼȿɊɄɂ ɁɇȺɇɂɃ 

 

Ɉɛɳɚɹ ɱɚɫɬɶ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ 

 

Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ – ɯɢɦɢɹ ɫɨɟɞɢɧɟɧɢɣ ɭɝɥɟɪɨɞɚ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɜɫɩɨɦɧɢɬɶ ɢɡ ɤɭɪɫɚ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɫɬɪɨɟɧɢɟ ɚɬɨɦɚ ɭɝɥɟɪɨɞɚ ɢ ɟɝɨ 
ɜɚɥɟɧɬɧɵɟ ɫɨɫɬɨɹɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɝɢɛɪɢɞɢɡɚɰɢɢ (sp

3
, sp

2
, sp), 

ɨɫɨɛɟɧɧɨɫɬɢ π- ɢ σ-ɫɜɹɡɟɣ, ɤɨɬɨɪɵɟ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹɯ. 
ɍɹɫɧɢɬɶ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ: ɝɨɦɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ, ɝɨɦɨɥɨɝ, 
ɭɝɥɟɪɨɞɧɨ-ɜɨɞɨɪɨɞɧɵɣ ɪɚɞɢɤɚɥ, ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ, ɢɡɨɦɟɪɢɹ. 

Ɉɫɧɨɜɚɬɟɥɶɧɨ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɧɨɦɟɧɤɥɚɬɭɪɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
(ɬɪɢɜɢɚɥɶɧɨɣ, ɪɚɰɢɨɧɚɥɶɧɨɣ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ) ɢ ɧɚɭɱɢɬɶɫɹ ɞɚɜɚɬɶ ɧɚɡɜɚɧɢɹ 
ɪɚɡɥɢɱɧɵɦ ɜɟɳɟɫɬɜɚɦ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ.  

ȼ ɦɨɥɟɤɭɥɚɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜɫɬɪɟɱɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 
ɫɜɹɡɟɣ (ɤɨɜɚɥɟɧɬɧɚɹ, ɷɥɟɤɬɪɨɜɚɥɟɧɬɧɚɹ, ɫɟɦɢɩɨɥɹɪɧɚɹ). ɇɟɨɛɯɨɞɢɦɨ ɜɫɩɨɦɧɢɬɶ 
ɫɩɨɫɨɛ ɨɛɪɚɡɨɜɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɫɜɹɡɟɣ. 

ȼ ɰɟɥɹɯ ɝɥɭɛɨɤɨɝɨ ɢɡɭɱɟɧɢɹ ɤɭɪɫɚ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ 
ɫɟɪɶɟɡɧɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɫɬɪɨɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ Ⱥ.Ɇ.Ȼɭɬɥɟɪɨɜɚ. 

1.ȼ ɦɨɥɟɤɭɥɚɯ ɫɨɟɞɢɧɟɧɢɣ ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɪɹɞɨɤ ɫɜɹɡɢ 
ɚɬɨɦɨɜ, ɤɨɬɨɪɵɣ ɢ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɫɬɪɨɟɧɢɹ. 

2. ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɨɟɞɢɧɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɫɬɚɜɨɦ ɢ ɫɬɪɨɟɧɢɟɦ 
ɟɝɨ ɦɨɥɟɤɭɥ. 

3. Ɋɚɡɥɢɱɧɨɟ ɫɬɪɨɟɧɢɟ ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɫɨɫɬɚɜɟ ɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɟ 
ɜɟɳɟɫɬɜɚ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɹɜɥɟɧɢɟ ɢɡɨɦɟɪɢɢ. 

4. ɏɢɦɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɚɬɨɦɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɦɨɥɟɤɭɥɭ, ɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɫ ɤɚɤɢɦɢ ɚɬɨɦɚɦɢ ɨɧɢ ɫɜɹɡɚɧɵ ɜ ɞɚɧɧɨɣ ɦɨɥɟɤɭɥɟ. ɗɬɨ 
ɢɡɦɟɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 
ɜɡɚɢɦɧɵɦ ɜɥɢɹɧɢɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɚɬɨɦɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɪɚɡɥɢɱɚɸɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɮɨɪɦɵ ɬɚɤɨɝɨ ɜɥɢɹɧɢɹ: ɢɧɞɭɤɬɢɜɧɵɣ ɷɮɮɟɤɬ ɢ 
ɷɮɮɟɤɬ ɫɨɩɪɹɠɟɧɢɹ. 

ȼ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɪɟɚɤɰɢɣ: ɡɚɦɟɳɟɧɢɟ, 
ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɢ ɨɬɳɟɩɥɟɧɢɟ. 

 ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɩɨ ɦɟɯɚɧɢɡɦɭ ɪɚɡɪɵɜɚ ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ ɜ 
ɪɟɚɝɢɪɭɸɳɟɣ ɦɨɥɟɤɭɥɟ ɪɚɡɥɢɱɚɸɬ ɝɟɦɨɥɢɬɢɱɟɫɤɢɣ (ɪɚɞɢɤɚɥɶɧɵɣ) ɢ 
ɝɟɬɟɪɨɥɢɬɢɱɟɫɤɢɣ (ɩɨɥɧɵɣ) ɫɩɨɫɨɛɵ. Ɂɚɦɟɳɟɧɢɟ ɩɨ ɢɨɧɧɨɦɭ ɦɟɯɚɧɢɡɦɭ ɦɨɠɟɬ 
ɩɪɨɬɟɤɚɬɶ ɤɚɤ ɧɭɤɥɟɨɮɢɥɶɧɨɟ ɢɥɢ ɤɚɤ ɷɥɟɤɬɪɨɮɢɥɶɧɨɟ. Ʉɚɠɞɵɣ ɢɡ ɞɜɭɯ 
ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɡɚɦɟɳɟɧɢɹ (ɪɚɞɢɤɚɥɶɧɵɣ ɢ ɢɨɧɧɵɣ) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɜɨɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. 
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Ɍɟɦɚ 1. ɍȽɅȿȼɈȾɈɊɈȾɕ 

 

ɂɡɭɱɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɬɟɦ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ ɩɪɨɫɬɨɣ ɫɨɫɬɚɜ, ɧɨ ɝɥɚɜɧɵɦ 
ɨɛɪɚɡɨɦ ɬɟɦ, ɱɬɨ ɭɝɥɟɜɨɞɨɪɨɞɵ ɹɜɥɹɸɬɫɹ ɤɚɤ ɛɵ ɪɨɞɨɧɚɱɚɥɶɧɢɤɚɦɢ ɜɫɟɯ ɞɪɭɝɢɯ 
ɤɥɚɫɫɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɚɯ ɩɨɤɚɡɚɧɵ 
ɩɨɧɹɬɢɹ ɨ ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ ɪɹɞɚɯ, ɨɛ ɢɡɨɦɟɪɢɢ ɢ ɧɨɦɟɧɤɥɚɬɭɪɟ. 

ɍɝɥɟɜɨɞɨɪɨɞɵ —  ɩɪɨɫɬɟɣɲɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɫɬɨɹɳɢɟ 

ɢɡ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ. ɉɭɬɟɦ ɡɚɦɟɳɟɧɢɹ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɪɚɡɥɢɱɧɵɦɢ 
ɝɪɭɩɩɚɦɢ ɢɥɢ ɪɚɞɢɤɚɥɚɦɢ ɢɡ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫɚɦɵɟ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɫɬɪɨɟɧɢɹ ɭɝɥɟɪɨɞɧɨɝɨ 

ɫɤɟɥɟɬɚ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɚɬɨɦɚɦɢ ɭɝɥɟɪɨɞɚ ɭɝɥɟɜɨɞɨɪɨɞɵ ɞɟɥɹɬɫɹ ɧɚ ɩɪɟɞɟɥɶɧɵɟ, 
ɧɟɩɪɟɞɟɥɶɧɵɟ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɟ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɟɞɢɧɟɧɢɹ ɷɬɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ 
ɝɨɦɨɥɨɝɢɱɟɫɤɢɟ ɪɹɞɵ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɝɨɦɨɥɨɝ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɩɪɟɞɵɞɭɳɟɝɨ ɧɚ ɝɪɭɩɩɭ -ɋɇ2-, ɧɚɡɵɜɚɟɦɭɸ ɝɨɦɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡɧɨɫɬɶɸ. Ʉɚɠɞɵɣ 
ɝɨɦɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɨɛɴɟɞɢɧɹɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɟɞɢɧɟɧɢɣ. ɇɭɠɧɨ 
ɢɡɭɱɢɬɶ ɧɟɫɤɨɥɶɤɨ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɝɨɦɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ 
ɫɨɟɞɢɧɟɧɢɣ, ɱɬɨɛɵ ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɜɫɟɝɨ ɪɹɞɚ. 
Ʉɚɠɞɵɣ ɝɨɦɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɢɦɟɟɬ ɫɜɨɸ ɨɛɳɭɸ ɮɨɪɦɭɥɭ. 

ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɜ ɢɡɦɟɧɟɧɢɢ ɮɢɡɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɩɪɟɞɟɥɚɯ ɝɨɦɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɢ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ 
ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɞɥɹ ɜɫɟɯ ɝɨɦɨɥɨɝɢɱɟɫɤɢɯ ɪɹɞɨɜ ɧɟ ɬɨɥɶɤɨ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɨ ɢ ɫɨɟɞɢɧɟɧɢɣ ɞɪɭɝɢɯ ɤɥɚɫɫɨɜ. 

 

ɉɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɥɤɚɧɵ) 

 

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ ɜ ɦɨɥɟɤɭɥɟ ɫɨɟɞɢɧɟɧɵ ɨɞɧɨɣ ɜɚɥɟɧɬɧɨɣ ɫɜɹɡɶɸ, ɚ ɜɫɟ 
ɨɫɬɚɥɶɧɵɟ ɜɚɥɟɧɬɧɨɫɬɢ ɧɚɫɵɳɟɧɵ ɚɬɨɦɚɦɢ ɜɨɞɨɪɨɞɚ. Ɉɛɳɚɹ ɮɨɪɦɭɥɚ 
ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋɩɇβɩ+2. ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɩɪɟɞɟɥɶɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ—ɦɟɬɚɧ ɋɇ4, ɷɬɚɧ ɋ2ɇ6, ɩɪɨɩɚɧ ɋ3ɇ8, ɛɭɬɚɧ ɋ4ɇ10, ɩɟɧɬɚɧ ɋ5ɇ12 

ɢ ɬ. ɞ. — ɫɨɫɬɚɜɥɹɸɬ ɝɨɦɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ. 
ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɧɚɭɱɢɬɶɫɹ 

ɫɨɫɬɚɜɥɹɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɪɚɫɩɨɥɨɠɟɧɢɢ 
ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɫɬɪɭɤɬɭɪɧɵɯ ɮɨɪɦɭɥ 
ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɭɝɥɟɪɨɞ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹɯ ɜɫɟɝɞɚ 
ɱɟɬɵɪɟɯɜɚɥɟɧɬɧɵɣ. 

ɉɪɢ ɜɵɜɟɞɟɧɢɢ ɫɬɪɭɤɬɭɪɧɨɣ ɮɨɪɦɭɥɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɦɨɥɟɤɭɥɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɧɟ 
ɬɨɥɶɤɨ ɫ ɩɪɹɦɨɣ ɰɟɩɶɸ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ, ɧɨ ɢ ɫ ɪɚɡɜɟɬɜɥɟɧɧɨɣ. Ɉɪɝаɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ, ɢɦɟɸщɢɟ ɨɞɢɧаɤɨɜыɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬаɜ, ɧɨ ɪаɡɥɢɱɧɭɸ 
ɫɬɪɭɤɬɭɪɧɭɸ ɮɨɪɦɭɥɭ, ɧаɡыɜаɸɬɫɹ ɢɡɨɦɟɪаɦɢ. ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɜ ɦɨɥɟɤɭɥɟ 
ɭɝɥɟɪɨɞɧɚɹ ɰɟɩɶ ɩɪɹɦɚɹ, ɬɨ ɫɨɟɞɢɧɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɧɨɪɦɚɥɶɧɵɦ, ɚ ɜɟɳɟɫɬɜɚ ɫ 
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ɪɚɡɜɟɬɜɥɟɧɧɨɣ ɰɟɩɶɸ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ (ɭɝɥɟɪɨɞɧɵɦ ɫɤɟɥɟɬɨɦ) ɧɚɡɵɜɚɸɬɫɹ 
ɢɡɨɫɨɟɞɢɧɟɧɢɹɦɢ. 

ɍɝɥɟɪɨɞɧɵɟ ɚɬɨɦɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɰɟɩɶ ɜ ɦɨɥɟɤɭɥɚɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɢɯ 
ɩɪɨɢɡɜɨɞɧɵɯ, ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɜɢɱɧɵɦɢ,  ɤɨɝɞɚ ɨɧɢ ɫɨɟɞɢɧɟɧɵ ɫ ɨɞɧɢɦ ɚɬɨɦɨɦ 
ɭɝɥɟɪɨɞɚ, ɜɬɨɪɢɱɧɵɦɢ - ɫ ɞɜɭɦɹ ɚɬɨɦɚɦɢ ɭɝɥɟɪɨɞɚ, ɬɪɟɬɢɱɧɵɦɢ - ɫ ɬɪɟɦɹ 
ɚɬɨɦɚɦɢ ɭɝɥɟɪɨɞɚ ɢ ɱɟɬɜɟɪɬɢɱɧɵɦɢ - ɫ ɱɟɬɵɪɶɦɹ. Ɉɱɟɧɶ ɱɚɫɬɨ ɜ ɪɚɡɥɢɱɧɵɯ 
ɪɟɚɤɰɢɹɯ ɨɞɧɢ ɢ ɬɟ ɠɟ ɝɪɭɩɩɵ ɚɬɨɦɨɜ ɩɟɪɟɯɨɞɹɬ ɜ ɤɨɧɟɱɧɵɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ 
ɛɟɡ ɢɡɦɟɧɟɧɢɹ. ɗɬɢ ɝɪɭɩɩɵ ɚɬɨɦɨɜ ɫɨɞɟɪɠɚɬ ɧɟɫɩɚɪɟɧɧɵɟ ɷɥɟɤɬɪɨɧɵ ɢ 
ɧɚɡɵɜɚɸɬɫɹ ɪɚɞɢɤɚɥɚɦɢ. Ɋɚɞɢɤɚɥɵ ɧɚɡɵɜɚɸɬ ɩɨ ɬɟɦ ɭɝɥɟɜɨɞɨɪɨɞɚɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɨɧɢ ɨɛɪɚɡɨɜɚɧɵ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɤɨɧɱɚɧɢɟ ɧɚɡɜɚɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ – аɧ ɦɟɧɹɸɬ 
ɧɚ – ɢɥ (ɬɚɛɥ. 1). 

Ɍɚɛɥɢɰɚ 1 

ɇɚɡɜɚɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɪɚɞɢɤɚɥɨɜ 

ɍɝɥɟɜɨɞɨɪɨɞ Ɋɚɞɢɤɚɥ 

Ɏɨɪɦɭɥɚ ɇɚɡɜɚɧɢɟ Ɏɨɪɦɭɥɚ     ɇɚɡɜɚɧɢɟ  
ɋɇ4  Ɇɟɬɚɧ  -ɋɇ3  Ɇɟɬɢɥ  
ɇɡɋ - ɋɇɡ  ɗɬɚɧ  -ɋɇ2— ɋɇ3  ɗɬɢɥ  
ɇ3ɋ -ɋɇ2 - ɋɇ3 

 

ɉɪɨɩɚɧ  - ɋɇ2 - ɋɇ2 - ɋɇɡ 

 ɇɡɋ – ɋɇ - ɋɇ3 
                    | 

ɇ-ɩɪɨɩɢɥ  
ɂɡɨɩɪɨɩɢɥ 

 

ɋɇ3-ɋɇ2-ɋɇ2-ɋɇ3 Ȼɭɬɚɧ ɇ3ɋ-ɇ2ɋ-ɇ2ɋ-ɇ2ɋ- 

 

ɋɇ3-ɋɇ2-ɋɇ- 

                   | 

                  ɋɇ3 

Ȼɭɬɢɥ 

 

ȼɬɨɪɛɭɬɢɥ 

ɇ3ɋ-ɋɇ-ɋɇ3 

         | 

        ɋɇ3 

 

ɂɡɨɛɭɬɚɧ ɋɇ3-ɋɇ-ɋɇ2- 

          | 

        ɋɇ3 

ɂɡɨɛɭɬɢɥ 

                  ɋɇ3 

                  | 

         ɇ3ɋ-ɋ— 

                  | 

                 ɋɇ3 

 

 

Ɍɪɟɬɛɭɬɢɥ 

 

ɗɬɢɥɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɥɤɟɧɵ) 
ɍɝɥɟɜɨɞɨɪɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɨɞɧɭ σ-ɫɜɹɡɶ ɢ ɨɞɧɭ π-ɫɜɹɡɶ (ɬ. ɟ. ɞɜɨɣɧɭɸ 

ɫɜɹɡɶ), ɧɚɡɵɜɚɸɬɫɹ ɚɥɤɟɧɚɦɢ, ɢɥɢ ɷɬɢɥɟɧɨɜɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ. 
Ɉɛɳɚɹ ɮɨɪɦɭɥɚ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɋn  H2n. 
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ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɧɚɡɜɚɧɢɟ ɤɚɠɞɨɝɨ ɱɥɟɧɚ 
ɝɨɦɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɡɜɚɧɢɸ 
ɩɪɟɞɟɥɶɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ ɫ ɬɟɦ ɠɟ ɱɢɫɥɨɦ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɧɨ ɬɨɥɶɤɨ 
ɨɤɨɧɱɚɧɢɟ - аɧ ɡɚɦɟɳɚɟɬɫɹ ɧɚ - ɟɧ. 

 
ɇɡɋ—ɋɇɡ                                                           ɇɡɋ—ɋɇ2—ɋɇɡ 
ɷɬɚɧ          ɩɪɨɩɚɧ 

 

ɇ2ɋ=ɋɇ2                                                            ɇ2ɋ=ɋɇ—ɋɇ3 

ɷɬɟɧ                                                                     ɩɪɨɩɟɧ 

ɍ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜɫɬɪɟɱɚɸɬɫɹ ɬɪɢ ɮɨɪɦɵ ɢɡɨɦɟɪɢɢ:                 
ɚ) ɢɡɨɦɟɪɢɹ ɩɨɥɨɠɟɧɢɹ ɞɜɨɣɧɨɣ ɫɜɹɡɢ, ɛ) ɢɡɨɦɟɪɢɹ ɰɟɩɢ, ɜ) ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ 
(ɰɢɫ- ɢ ɬɪɚɧɫɢɡɨɦɟɪɢɹ). 

ɉɪɢ ɧɚɡɜɚɧɢɢ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɪɚɡɜɟɬɜɥɟɧɧɨɣ ɰɟɩɶɸ 
ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ ɜ ɤɚɱɟɫɬɜɟ ɝɥɚɜɧɨɣ ɰɟɩɢ ɜɵɛɢɪɚɸɬ ɰɟɩɶ, ɜɤɥɸɱɚɸɳɭɸ 
ɞɜɨɣɧɭɸ ɫɜɹɡɶ, ɞɚɠɟ ɟɫɥɢ ɷɬɚ ɰɟɩɶ ɢ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɞɥɢɧɧɨɣ. ɇɭɦɟɪɚɰɢɸ 
ɩɪɨɜɨɞɹɬ ɬɚɤ, ɱɬɨɛɵ ɚɬɨɦ ɭɝɥɟɪɨɞɚ, ɨɬ ɤɨɬɨɪɨɝɨ ɧɚɱɢɧɚɟɬɫɹ ɞɜɨɣɧɚɹ ɫɜɹɡɶ, 
ɩɨɥɭɱɢɥ ɧɚɢɦɟɧɶɲɢɣ ɧɨɦɟɪ, ɷɬɢɦ ɧɨɦɟɪɨɦ ɢ ɭɤɚɡɵɜɚɸɬ ɩɨɥɨɠɟɧɢɟ ɞɜɨɣɧɨɣ 
ɫɜɹɡɢ. 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ (ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ) ɢɡɨɦɟɪɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɡɚɦɟɫɬɢɬɟɥɟɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɥɨɫɤɨɫɬɢ ɞɜɨɣɧɨɣ ɫɜɹɡɢ ɢ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɫɜɹɡɚɧɧɵɯ ɞɜɨɣɧɨɣ ɫɜɹɡɶɸ, ɨɫɬɚɥɶɧɵɟ 
ɜɚɥɟɧɬɧɨɫɬɢ ɡɚɬɪɚɱɟɧɵ ɧɚ ɪɚɡɧɵɟ ɡɚɦɟɫɬɢɬɟɥɢ. 

ɍɹɫɧɢɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɬ ɞɜɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɡɨɦɟɪɢɢ: 
ɰɢɫ- ɢ ɬɪɚɧɫ-. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɪɵ ɨɞɢɧɚɤɨɜɵɯ ɡɚɦɟɫɬɢɬɟɥɟɣ ɩɨ ɨɞɧɭ ɫɬɨɪɨɧɭ 
ɩɥɨɫɤɨɫɬɢ ɞɜɨɣɧɨɣ ɫɜɹɡɢ ɞɚɟɬ ɰɢɫɢɡɨɦɟɪ, ɚ ɩɨ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ - ɬɪɚɧɫɢɡɨɦɟɪ. 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɢɡɭɱɟɧɢɸ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɷɬɢɥɟɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɫɜɨɣɫɬɜɚɯ ɞɜɨɣɧɨɣ ɫɜɹɡɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɨɢɬ ɢɡ σ- ɢ π-ɫɜɹɡɢ: π-ɫɜɹɡɶ ɦɟɧɟɟ ɩɪɨɱɧɚɹ ɢ ɥɟɝɱɟ ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɱɟɦ ɢ 
ɨɛɴɹɫɧɹɟɬɫɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ⱦɥɹ ɚɥɤɟɧɨɜ 
ɯɚɪɚɤɬɟɪɧɵ ɪɟɚɤɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɨɤɢɫɥɟɧɢɹ, ɩɨɥɢɦɟɪɢɡɚɰɢɢ. 

 
ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 
1. ɇɚɡɜɚɬɶ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ ɢ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ  

ɭɝɥɟɜɨɞɨɪɨɞɵ:                                                                                                                               
ɚ) ɋɇ3 – ɋɇ – ɋɇ2 – ɋɇ3                                     ɜ)                      ɋɇ3  ɋɇ3                                                              

                   |                                                                                     |       |      

               ɋɇ3                                                             ɋɇ3 – ɋɇ – ɋ – ɋɇ – ɋɇ2 – ɋɇ3 

                                                                                                |        |      

                                                                                            ɋɇ3  ɋɇ2 – ɋɇ3 

 

                          ɋɇ3                                                                                         ɋɇ3  ɋɇ3    

                            |                                                                  |       | 

   ɛ)ɋɇ3 – ɋɇ – ɋ – ɋɇ2 – ɋɇ3                           ɝ) ɋɇ3 – ɋ – ɋ – ɋɇ2– ɋɇ – ɋɇ3 

                   |        |                                                                  |      |                 | 

                 ɋɇ3  ɋɇ3                                                          ɋɇ3 ɋɇ3           ɋɇ3 
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2.  ɂɡɨɛɪɚɡɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ (σ) - ɫɜɹɡɟɣ (ɋ-ɋ ɢ ɋ-ɇ) ɜ ɦɨɥɟɤɭɥɟ ɷɬɚɧɚ. 
3.  ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ: 
 ɚ)β,5 -ɞɢɦɟɬɢɥɝɟɤɫɚɧ; ɛ) Ɂ-ɦɟɬɢɥ-3-ɷɬɢɥɩɟɧɬɚɧ; 
ɜ) β,β,γ,γ -ɬɟɬɪɚɦɟɬɢɥɩɟɧɬɚɧ;       ɝ) β-ɦɟɬɢɥ-Ɂ-ɢɡɨɩɪɨɩɢɥɝɟɤɫɚɧ 

4.  ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɨɫɬɚɜɚ ɋ8ɇ18,  

ɢɦɟɸɳɢɯ ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ 6 ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ. ɇɚɡɜɚɬɶ ɢɯ ɩɨ ɦɟɠɞɭɧɚɪɨɞɧɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ. ɍɤɚɡɚɬɶ ɜ ɢɡɨɦɟɪɚɯ ɩɟɪɜɢɱɧɵɟ, ɜɬɨɪɢɱɧɵɟ, ɬɪɟɬɢɱɧɵɟ ɢ 
ɱɟɬɜɟɪɬɢɱɧɵɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ. 
5.  Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɬɪɢɹ ɧɚ ɫɦɟɫɶ: 
 ɚ) ɛɪɨɦɢɫɬɨɝɨ ɦɟɬɢɥɚ ɢ ɛɪɨɦɢɫɬɨɝɨ ɷɬɢɥɚ; 
 ɛ) ɣɨɞɢɫɬɨɝɨ ɩɪɨɩɢɥɚ ɢ ɣɨɞɢɫɬɨɝɨ ɦɟɬɢɥɚ; 
 ɜ) ɣɨɞɢɫɬɨɝɨ ɷɬɢɥɚ ɢ ɣɨɞɢɫɬɨɝɨ ɬɪɟɬɛɭɬɢɥɚ? 

6. ɂɡ ɤɚɤɢɯ ɝɚɥɨɝɟɧɨɩɪɨɢɡɜɨɞɧɵɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ: 
ɚ) ɛɭɬɚɧ; ɛ) β-ɦɟɬɢɥɩɪɨɩɚɧ; ɜ) β-ɦɟɬɢɥɛɭɬɚɧ ɪɟɚɤɰɢɟɣ ȼɸɪɰɚ? 

7.  ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɩɪɨɤɚɥɢɜɚɧɢɹ ɫɥɟɞɭɸɳɟɣ ɫɨɥɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɤɢɫɥɨɬɵ: 
ɋɇɡ – ɋɇ2 – ɋɇ2 – ɋɇ2 - ɋɈɈɄ ɫ ɬɜɟɪɞɵɦ ɝɢɞɪɨɤɫɢɞɨɦ ɧɚɬɪɢɹ. ɇɚɡɜɚɬɶ 
ɩɨɥɭɱɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
8.  Ʉɚɤɢɟ ɝɚɥɨɝɟɧɨɩɪɨɢɡɜɨɞɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɡɚɦɟɳɟɧɢɟɦ ɞɜɭɯ ɚɬɨɦɨɜ 
ɜɨɞɨɪɨɞɚ ɧɚ ɯɥɨɪ ɜ ɭɝɥɟɜɨɞɨɪɨɞɟ  2-ɦɟɬɢɥɛɭɬɚɧ. ɇɚɡɜɚɬɶ ɨɛɪɚɡɭɸɳɢɟɫɹ 
ɫɨɟɞɢɧɟɧɢɹ. 
9.  Ɋɟɚɤɰɢɹ ɧɢɬɪɨɜɚɧɢɹ (ɩɨ Ʉɨɧɨɜɚɥɨɜɭ) ɭɝɥɟɜɨɞɨɪɨɞɚ γ-ɷɬɢɥɩɟɧɬɚɧɚ. 
10. ɇɚɩɢɫɚɬɶ ɫɯɟɦɵ ɫɥɟɞɭɸɳɟɝɨ ɩɪɟɜɪɚɳɟɧɢɹ: 

    ɋɇɡ                                                              
   ɚ)             ɋɇ - J + 2Nɚ + J - ɋɇ2 – ɋɇɡ →  ?   

     ɋɇ3                                      + ɇl      +Cl2  

       ɛ) β - ɣɨɞ - 2 – ɦɟɬɢɥɛɭɬɚɧ   →  ?  →  ?   
11. Ɉɛɴɹɫɧɢɬɶ ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ  (σ) ɫɜɹɡɟɣ ɢ (π) ɫɜɹɡɟɣ ɜ ɦɨɥɟɤɭɥɟ   ɩɪɨɩɟɧɚ. 
12. ɇɚɡɜɚɬɶ ɞɚɧɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞ ɩɨ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ: 
                                              Cɇ2 

                        | |  

    ɋɇɡ -ɋɇ-ɋɇ-ɋ -ɋɇ-ɋɇ3  

              |      |           |  

                ɋɇɡ ɋɇɡ       ɋɇɡ 

13. ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɩɨɥɭɱɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɚ ɞɟɣɫɬɜɢɟɦ ɫɩɢɪɬɨɜɨɝɨ ɪɚɫɬɜɨɪɚ 
ɳɟɥɨɱɢ (ɄɈɇ) ɧɚ β-ɛɪɨɦ - 2 - ɦɟɬɢɥɩɟɧɬɚɧ. ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 

14. Ʉɚɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɛɭɬɟɧ-1? 

15. Ʉɚɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɞɟɝɢɞɪɚɬɚɰɢɢ ɫɩɢɪɬɨɜ: 
                               Ɉɇ                                                   ɋɇɡ 
                       |                                           |  

     ɚ) ɋɇɡ – ɋɇ2 - ɋ - ɋɇɡ;             ɛ) ɋɇ3 – ɋɇ – ɋ – ɋɇ3 

                               |                                |      |  

                             ɋɇɡ                                        Ɉɇ    ɋɇ3   

16. Ʉɚɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ  ɞɟɝɢɞɪɢɪɨɜɚɧɢɢ: 
ɚ) β-ɦɟɬɢɥɛɭɬɚɧɚ; ɛ) ɛɭɬɚɧɚ; ɜ) β,β-ɞɢɦɟɬɢɥɩɟɧɬɚɧɚ? 

17. ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɨɫɬɨɪɨɠɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɄɆɩɈ4  (ɪɟɚɤɰɢɹ ȼɚɝɧɟɪɚ) 
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ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: ɚ) ɛɭɬɟɧ-1; ɛ) β-ɦɟɬɢɥɛɭɬɟɧ-β; ɜ) ɩɟɧɬɟɧ-2. 

18. ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɝɢɞɪɚɬɚɰɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: ɚ) 2-ɦɟɬɢɥɝɟɤɫɟɧ-1; ɛ) ɛɭɬɟɧ-2;  

ɜ) 3-ɦɟɬɢɥɩɟɧɬɟɧ-2. 

19. ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɫɥɟɞɭɸɳɢɦ ɭɝɥɟɜɨɞɨɪɨɞɚɦ: 
 ɚ) β-ɦɟɬɢɥɛɭɬɟɧ-1; ɛ) β-ɦɟɬɢɥɛɭɬɟɧ-β. ȼ ɤɚɤɨɣ ɢɡ ɷɬɢɯ ɪɟɚɤɰɢɣ ɧɟ ɢɦɟɟɬ    
ɡɧɚɱɟɧɢɟ ɩɪɚɜɢɥɨ Ɇɚɪɤɨɜɧɢɤɨɜɚ? 

 

Аɰɟɬɢɥɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɥɤɢɧɵ) 
 

Ⱥɰɟɬɢɥɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫɨɞɟɪɠɚɬ ɜ ɦɨɥɟɤɭɥɟ ɨɞɧɭ ɬɪɨɣɧɭɸ ɫɜɹɡɶ 
ɦɟɠɞɭ ɚɬɨɦɚɦɢ ɭɝɥɟɪɨɞɚ. ɂɯ ɨɛɳɚɹ ɮɨɪɦɭɥɚ ɋnH2n-2. Ⱦɥɹ ɚɰɟɬɢɥɟɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɯɚɪɚɤɬɟɪɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɢɡɨɦɟɪɢɹ, ɬ.ɟ. ɢɡɨɦɟɪɢɹ ɭɝɥɟɪɨɞɧɨɣ 
ɰɟɩɢ ɢ ɢɡɨɦɟɪɢɹ ɩɨɥɨɠɟɧɢɹ ɬɪɨɣɧɨɣ ɫɜɹɡɢ. 

ɉɨ ɦɟɠɞɭɧɚɪɨɞɧɨɣ  ɧɨɦɟɧɤɥɚɬɭɪɟ ɚɰɟɬɢɥɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɧɚɡɵɜɚɸɬ 
ɚɥɤɢɧɚɦɢ. Ʉɚɠɞɵɣ ɱɥɟɧ ɝɨɦɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɚɰɟɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɧɚɡɵɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɢɫɥɨɦ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ ɢ ɞɨɛɚɜɥɹɸɬ ɨɤɨɧɱɚɧɢɟ  
-ɢɧ. 

ɇ3ɋ – ɋɇ3             ɇɋ ≡ ɋɇ            ɇ3ɋ – ɋɇ2 – ɋɇ3              ɇɋ ≡ ɋ – ɋɇ3 

    ɷɬɚɧ                        ɷɬɢɧ                      ɩɪɨɩɚɧ                             ɩɪɨɩɢɧ 

ɉɪɢɧɰɢɩ ɩɨɫɬɪɨɟɧɢɹ ɧɚɡɜɚɧɢɣ ɢɡɨɦɟɪɨɜ ɬɨɬ ɠɟ, ɱɬɨ ɢ ɭ ɚɥɤɟɧɨɜ. ɉɪɢ 
ɫɨɫɬɚɜɥɟɧɢɢ ɧɚɡɜɚɧɢɹ ɜɵɛɨɪ ɝɥɚɜɧɨɣ ɰɟɩɢ ɢ ɧɚɱɚɥɨ ɧɭɦɟɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬ 
ɬɪɨɣɧɚɹ ɫɜɹɡɶ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɚɥɤɢɧɨɜ  ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɬɢɩɵ 
ɪɟɚɤɰɢɣ ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɵ ɬɟ ɠɟ, ɱɬɨ ɢ ɭ ɚɥɤɟɧɨɜ: ɩɪɢɫɨɟɞɢɧɟɧɢɟ, ɨɤɢɫɥɟɧɢɟ 
ɢ ɩɨɥɢɦɟɪɢɡɚɰɢɹ. 

ɍ ɚɥɤɢɧɨɜ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɜɨɟɨɛɪɚɡɢɟ ɪɟɚɤɰɢɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɨɞɵ (ɝɢɞɪɚɬɚɰɢɹ), ɤɨɬɨɪɚɹ ɜɩɟɪɜɵɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ 
Ɇ.Ƚ.Ʉɭɱɟɪɨɜɵɦ, ɩɨɷɬɨɦɭ ɧɚɡɵɜɚɟɬɫɹ ɪɟɚɤɰɢɟɣ Ʉɭɱɟɪɨɜɚ. ɋɬɭɞɟɧɬɚ ɞɨɥɠɧɵ 
ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɦɟɯɚɧɢɡɦɟ ɷɬɨɣ ɪɟɚɤɰɢɢ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɪɟɚɤɰɢɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɚɰɟɬɢɥɟɧɭ ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɵ, ɫɩɢɪɬɨɜ, ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ, 
ɚɥɶɞɟɝɢɞɨɜ, ɤɟɬɨɧɨɜ, ɬ.ɤ. ɩɪɨɞɭɤɬɵ ɷɬɢɯ ɪɟɚɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɧɚɪɨɞɧɨɦ 
ɯɨɡɹɣɫɬɜɟ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɚɥɤɟɧɨɜ, ɞɥɹ ɚɥɤɢɧɨɜ ɯɚɪɚɤɬɟɪɧɚ ɪɟɚɤɰɢɹ ɡɚɦɟɳɟɧɢɹ ɚɬɨɦɚ 
ɜɨɞɨɪɨɞɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɭ ɬɪɨɣɧɨɣ ɫɜɹɡɢ, ɧɚ ɦɟɬɚɥɥɵ. 

 

 Ⱦɢ- ɢ ɩɨɥɢɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ 

 

Ⱦɢɟɧɨɜɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫ ɞɜɭɦɹ 
ɞɜɨɣɧɵɦɢ ɫɜɹɡɹɦɢ. ɂɯ ɨɛɳɚɹ ɮɨɪɦɭɥɚ ɋnɇ2n–2. ɇɚɡɜɚɧɢɟ ɞɢɟɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɨɛɪɚɡɭɟɬɫɹ ɨɬ ɧɚɡɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɨɤɨɧɱɚɧɢɹ -ɞɢɟɧ. 

ɐɢɮɪɚɦɢ ɭɤɚɡɵɜɚɸɬ ɩɨɥɨɠɟɧɢɟ ɞɜɨɣɧɵɯ ɫɜɹɡɟɣ. 
ɇ3ɋ – ɋɇ2 – ɋɇ2 – ɋɇ3                                      ɇ2ɋ = ɋɇ – ɋɇ = ɋɇ2 

      ɛɭɬɚɧ                                                          ɛɭɬɚɞɢɟɧ – 1,3 
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ɉɪɢ ɢɡɭɱɟɧɢɢ ɞɢɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ 
ɢɡɨɦɟɪɢɸ ɧɟɧɚɫɵɳɟɧɧɵɯ ɫɜɹɡɟɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɜɨɣɧɵɯ 
ɫɜɹɡɟɣ ɞɢɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫ 
ɤɭɦɭɥɢɪɨɜɚɧɧɵɦɢ ɫɜɹɡɹɦɢ (ɞɜɟ ɞɜɨɣɧɵɟ ɫɜɹɡɢ ɪɚɫɩɨɥɨɠɟɧɵ ɭ ɨɞɧɨɝɨ ɚɬɨɦɚ 
ɭɝɥɟɪɨɞɚ), ɫɨɩɪɹɠɟɧɧɵɦɢ (ɞɜɟ ɞɜɨɣɧɵɟ ɫɜɹɡɢ ɪɚɡɞɟɥɟɧɵ ɨɞɧɨɣ ɨɞɢɧɚɪɧɨɣ),  
ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ (ɞɜɨɣɧɵɟ ɫɜɹɡɢ ɪɚɡɞɟɥɟɧɵ ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɨɞɢɧɚɪɧɵɦɢ 
ɫɜɹɡɹɦɢ). Ʉɪɨɦɟ ɢɡɨɦɟɪɢɢ ɩɨɥɨɠɟɧɢɹ ɧɟɧɚɫɵɳɟɧɧɵɯ ɫɜɹɡɟɣ ɭ ɞɢɟɧɨɜɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɦɟɟɬ ɦɟɫɬɨ ɢ ɢɡɨɦɟɪɢɹ ɭɝɥɟɪɨɞɧɨɣ ɰɟɩɢ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɢɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɬɭɞɟɧɬɵ 
ɞɨɥɠɧɵ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ ɫɨɩɪɹɠɟɧɧɵɯ ɞɢɟɧɨɜ, ɬ.ɤ. ɷɬɢ 
ɫɨɟɞɢɧɟɧɢɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɧɚɪɨɞɧɨɦ ɯɨɡɹɣɫɬɜɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɤɚɭɱɭɤɚ. 

 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1. ɍɤɚɡɚɬɶ ɬɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ ɨɪɛɢɬɚɥɟɣ ɜ ɚɰɟɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɚɯ. ɑɟɦ 
ɨɛɪɚɡɨɜɚɧɵ σ- ɫɜɹɡɢ ɢ ɫɤɨɥɶɤɨ ɢɯ ɜ ɩɪɨɩɢɧɟ? 

2. ɇɚɡɜɚɬɶ ɩɨ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ  ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: 
                                                                             ɋɇ3 

                                                                              | 

ɚ) ɋɇ ≡ ɋ – ɋɇ – ɋɇ – ɋɇ3               ɜ) ɋɇ3 – ɋ – ɋɇ – ɋɇ2 – ɋ ≡ ɋɇ 

                     |         |                                              |      | 

                    ɋɇ3   ɋɇ3                                                               ɋɇ3ɋɇ2 – ɋɇ3 

 

                                          ɋɇ2 

                                           || 

ɛ) ɋɇ2 = ɋ – ɋɇ2 – ɋɇ – ɋ – ɋɇ2 – ɋɇ3          ɝ) ɋɇ2 = ɋ - ɋɇ = ɋɇ2 

                 |                |                                                        |    

                ɋɇ3           ɋɇ3                                                  ɋɇ3 

γ. Ʉɚɤɚɹ ɪɟɚɤɰɢɹ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɚɰɟɬɢɥɟɧɚ? 

4.  ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɦɟɠɞɭ 1,1-ɞɢɛɪɨɦ-3-ɦɟɬɢɥɛɭɬɚɧɨɦ ɢ ɢɡɛɵɬɤɨɦ 
ɫɩɢɪɬɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ. ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
5.  Ʉɚɤɨɣ ɚɰɟɬɢɥɟɧɨɜɵɣ ɭɝɥɟɜɨɞɨɪɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɢɡ γ,4-

ɞɢɦɟɬɢɥɩɟɧɬɟɧɚ-1? 

6.  ɉɨɥɭɱɢɬɶ ɥɸɛɵɦ ɫɩɨɫɨɛɨɦ γ-ɦɟɬɢɥɩɟɧɬɢɧ-1 ɢ ɧɚɩɢɫɚɬɶ ɞɥɹ ɧɟɝɨ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ ɫ:  
ɚ) ɜɨɞɨɣ (ɜ ɭɫɥɨɜɢɹɯ ɪɟɚɤɰɢɢ Ʉɭɱɟɪɨɜɚ); 
ɛ) ɚɦɦɢɚɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɨɤɫɢɞɚ ɫɟɪɟɛɪɚ. 
7. ɇɚɩɢɫɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɩɪɨɩɢɧɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ: ɚ) ɇȼr;  

ɛ) Na. ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 
8. ɍɤɚɡɚɬɶ, ɤɚɤɢɦɢ ɪɟɚɤɰɢɹɦɢ ɦɨɠɧɨ ɨɬɥɢɱɢɬɶ ɞɪɭɝ ɨɬ ɞɪɭɝɚ γ ɭɝɥɟɜɨɞɨɪɨɞɚ   
(ɩɪɨɩɚɧ, ɩɪɨɩɟɧ, ɩɪɨɩɢɧ). ɇɚɩɢɫɚɬɶ ɫɯɟɦɵ ɪɟɚɤɰɢɣ. 
9. ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ ɝɢɞɪɚɬɚɰɢɢ ɞɥɹ ɷɬɢɧɚ ɢ ɛɭɬɢɧɚ-1. 



 12 

10.ɉɨɥɭɱɢɬɶ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɢɝɚɥɨɝɟɧɩɪɨɢɡɜɨɞɧɨɝɨ ɢɡɨɩɪɨɩɢɥɚɰɟɬɢɥɟɧ.      
ɇɚɩɢɫɚɬɶ ɞɥɹ ɧɟɝɨ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɫ ɢɡɛɵɬɤɨɦ ɛɪɨɦɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ. 
ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
11.Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɞɢɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɗɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ   
ɛɭɬɚɞɢɟɧɚ-1,3. 

1β.Ʉɚɤ ɨɬɪɚɠɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɪɨɟɧɢɹ  ɫɨɟɞɢɧɟɧɢɣ  ɫ ɫɨɩɪɹɠɟɧɧɵɦɢ 
ɞɜɨɣɧɵɦɢ ɫɜɹɡɹɦɢ ɧɚ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɫɨɟɞɢɧɟɧɢɣ?  ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪ. 
13.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɞɥɹ γ-ɦɟɬɢɥɩɟɧɬɚɞɢɟɧɚ-1,γ ɢ γ-ɦɟɬɢɥɩɟɧɬɢɧɚ-1 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ: ɚ) ɇɋl; ɛ) ȼr2. ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 
14.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢɡɨɩɪɟɧɚ (β-ɦɟɬɢɥɛɭɬɚɞɢɟɧ-1,γ) . ɇɚɡɜɚɬɶ 
ɩɨɥɭɱɟɧɧɵɣ ɩɨɥɢɦɟɪ. 
15.Ɋɟɚɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɛɭɬɚɞɢɟɧɨɜɨɝɨ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɤɚɭɱɭɤɚ ɩɨ ɫɩɨɫɨɛɭ 
Ʌɟɛɟɞɟɜɚ. 
16.Ɋɟɚɤɰɢɹ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɯɥɨɪɩɪɟɧɨɜɨɝɨ ɤɚɭɱɭɤɚ. 
17.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɛɪɨɦɢɪɨɜɚɧɢɹ β-ɦɟɬɢɥɩɟɧɬɚɞɢɟɧɚ-1,4. ɇɚɡɜɚɬɶ 
ɩɨɥɭɱɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
18.ɉɨɥɭɱɢɬɶ ɞɢɜɢɧɢɥ ɩɨ ɫɩɨɫɨɛɭ Ʌɟɛɟɞɟɜɚ. ɇɚɩɢɫɚɬɶ ɞɥɹ ɞɢɜɢɧɢɥɚ ɪɟɚɤɰɢɢ 
ɝɢɞɪɢɪɨɜɚɧɢɹ, ɛɪɨɦɢɪɨɜɚɧɢɹ ɢ ɝɢɞɪɚɬɚɰɢɢ. 

 

Аɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɪɟɧɵ) 
 

ɂɡ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɡɚɦɤɧɭɬɨɣ ɰɟɩɶɸ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ ɫɥɟɞɭɟɬ 
ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɛɟɧɡɨɥ ɋ6ɇ6. ɉɨ ɫɨɫɬɚɜɭ ɢ ɫɬɪɨɟɧɢɸ ɛɟɧɡɨɥ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɞɟɥɶɧɵɦ 
ɭɝɥɟɜɨɞɨɪɨɞɨɦ ɢ ɥɨɝɢɱɟɫɤɢ ɞɨɥɠɟɧ ɩɪɨɹɜɥɹɬɶ ɜɫɟ ɫɜɨɣɫɬɜɚ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɥɟɝɤɨ ɜɫɬɭɩɚɬɶ ɜ ɪɟɚɤɰɢɸ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɥɟɝɤɨ 
ɨɤɢɫɥɹɬɶɫɹ. 

Ɉɞɧɚɤɨ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɛɟɧɡɨɥ ɧɟ ɩɪɨɹɜɥɹɟɬ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɬɢɯ ɫɜɨɣɫɬɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ ɜɫɬɭɩɚɟɬ ɜ ɪɹɞ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ: ɧɚɩɪɢɦɟɪ, 
ɜ ɨɬɥɢɱɢɟ ɨɬ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɠɢɪɧɨɝɨ ɪɹɞɚ ɨɧ ɥɟɝɱɟ ɪɟɚɝɢɪɭɟɬ ɫ ɚɡɨɬɧɨɣ 
ɤɢɫɥɨɬɨɣ (ɧɢɬɪɭɟɬɫɹ) ɢ ɫɟɪɧɨɣ (ɫɭɥɶɮɢɪɭɟɬɫɹ). 

ɉɪɢ ɪɟɚɤɰɢɹɯ ɡɚɦɟɳɟɧɢɹ ɭ ɝɨɦɨɥɨɝɨɜ ɛɟɧɡɨɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɤɚɠɞɵɣ ɡɚɦɟɫɬɢɬɟɥɶ ɜ ɛɟɧɡɨɥɶɧɨɦ ɹɞɪɟ ɨɛɥɚɞɚɟɬ 
ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɢɥɢ ɨɪɢɟɧɬɢɪɭɸɳɢɦɢ ɞɟɣɫɬɜɢɹɦɢ. ȼɫɟ 
ɡɚɦɟɫɬɢɬɟɥɢ ɩɨ ɯɚɪɚɤɬɟɪɭ ɫɜɨɟɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ 
ɝɪɭɩɩɵ: 
 - ɡɚɦɟɫɬɢɬɟɥɢ ɩɟɪɜɨɝɨ ɪɨɞɚ ɜ ɪɟɚɤɰɢɹɯ ɷɥɟɤɬɪɨɮɢɥɶɧɨɝɨ ɡɚɦɟɳɟɧɢɹ 
ɧɚɩɪɚɜɥɹɸɬ ɩɨɫɥɟɞɭɸɳɢɟ ɜɜɨɞɢɦɵɟ ɝɪɭɩɩɵ ɜ ɨɪɬɨ- ɢ ɩɚɪɚɩɨɥɨɠɟɧɢɹ, ɬɚɤ ɤɚɤ 
ɷɬɢ ɡɚɦɟɫɬɢɬɟɥɢ ɩɨɜɵɲɚɸɬ ɷɥɟɤɬɪɨɧɧɭɸ ɩɥɨɬɧɨɫɬɶ ɛɟɧɡɨɥɶɧɨɝɨ ɤɨɥɶɰɚ, 
ɨɫɨɛɟɧɧɨ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɭ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɜ ɨɪɬɨ- ɢ 
ɩɚɪɚɩɨɥɨɠɟɧɢɹɯ ɤ ɡɚɦɟɫɬɢɬɟɥɸ. Ʉ ɡɚɦɟɫɬɢɬɟɥɹɦ ɷɬɨɣ ɝɪɭɩɩɵ ɨɬɧɨɫɹɬɫɹ -

N(ɋɇ3)2, -Nɇ2, -Ɉɇ, -ɋɇ3 ɢ ɞɪɭɝɢɟ ɚɥɤɢɥɵ,- ɋ1,  - ȼɝ ,- I; 
- ɡɚɦɟɫɬɢɬɟɥɢ ɜɬɨɪɨɝɨ ɪɨɞɚ ɨɛɵɱɧɨ ɜɨɨɛɳɟ ɡɚɬɪɭɞɧɹɸɬ ɪɟɚɤɰɢɢ 

ɡɚɦɟɳɟɧɢɹ. Ɉɫɨɛɟɧɧɨ ɡɚɬɪɭɞɧɟɧɨ ɡɚɦɟɳɟɧɢɟ ɜ ɨɪɬɨ- ɢ ɩɚɪɚɩɨɥɨɠɟɧɢɹɯ ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɱɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɳɟɧɢɟ ɜ ɦɟɬɚɩɨɥɨɠɟɧɢɢ. Ɂɚɦɟɫɬɢɬɟɥɢ 
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ɜɬɨɪɨɝɨ ɪɨɞɚ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɧɨɚɤɰɟɩɬɨɪɚɦɢ, ɬ.ɟ. ɷɥɟɤɬɪɨɧɧɵɟ ɨɛɥɚɤɚ 
ɛɟɧɡɨɥɶɧɨɝɨ ɤɨɥɶɰɚ ɫɦɟɳɚɸɬɫɹ ɜ ɫɬɨɪɨɧɭ ɷɬɢɯ ɝɪɭɩɩ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɦɟɧɶɲɟɣ 
ɚɤɬɢɜɧɨɫɬɢ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ. Ʉ ɡɚɦɟɫɬɢɬɟɥɹɦ ɷɬɨɝɨ ɪɨɞɚ ɨɬɧɨɫɹɬɫɹ : — NɈ2,   

—ɋN,    —SɈ3ɇ,   —ɋ = Ɉ,   —ɋɈɈɇ. 
                                      \ 
                                             ɇ 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɥɟɞɭɟɬ ɭɫɜɨɢɬɶ ɜɢɞɵ 
ɢɡɨɦɟɪɢɢ ɞɜɭɯ-  ɢ ɬɪɟɯɡɚɦɟɳɟɧɧɵɯ ɛɟɧɡɨɥɨɜ. 

Ɇɧɨɝɨɹɞɟɪɧɵɦɢ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚɡɵɜɚɸɬ ɜɟɳɟɫɬɜɚ, 
ɫɨɞɟɪɠɚɳɢɟ ɜ ɦɨɥɟɤɭɥɟ ɞɜɚ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɟɧɡɨɥɶɧɵɯ ɹɞɟɪ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ 
ɫɨɛɨɣ ɭɝɥɟɪɨɞ — ɭɝɥɟɪɨɞɧɨɣ ɫɜɹɡɶɸ. Ɋɚɡɥɢɱɚɸɬ ɫɨɟɞɢɧɟɧɢɹ ɫ ɢɡɨɥɢɪɨɜаɧɧыɦɢ 
ɢ ɤɨɧɞɟɧɫɢɪɨɜаɧɧыɦɢ ɛɟɧɡɨɥɶɧɵɦɢ ɹɞɪɚɦɢ. 

ɉɪɨɫɬɟɣɲɢɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɫɨɟɞɢɧɟɧɢɣ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ 
ɛɟɧɡɨɥɶɧɵɦɢ ɰɢɤɥɚɦɢ ɹɜɥɹɟɬɫɹ ɛɢɮɟɧɢɥ, ɚ ɫɨɟɞɢɧɟɧɢɹ ɫ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɦɢ - 

ɧɚɮɬɚɥɢɧ, ɚɧɬɪɚɰɟɧ, ɮɟɧɚɧɬɪɟɧ. Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɪɨɢɡɜɨɞɧɵɟ 
ɮɟɧɚɧɬɪɟɧɚ, ɢɦɟɸɳɢɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, — ɷɬɨ ɫɬɟɪɨɢɞɵ, ɩɨɥɨɜɵɟ 
ɝɨɪɦɨɧɵ, ɜɢɬɚɦɢɧ Ⱦ  ɢ ɬ. ɞ. 
 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
β. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɨɜ ɤɫɢɥɨɥɚ. 
γ. Ʉɚɤɢɟ ɬɢɩɵ ɪɟɚɤɰɢɣ ɯɚɪɚɤɬɟɪɧɵ    ɞɥɹ    ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ? 

4. ɇɚ ɤɚɤɢɟ ɝɪɭɩɩɵ ɞɟɥɹɬɫɹ ɡɚɦɟɫɬɢɬɟɥɢ   ɩɨ   ɯɚɪɚɤɬɟɪɭ ɫɜɨɟɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɞɟɣɫɬɜɢɹ? 

5. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɧɢɬɪɨɜɚɧɢɹ ɢ ɛɪɨɦɢɪɨɜɚɧɢɹ ɛɟɧɡɨɥɚ. 
6. ɑɬɨ ɬɚɤɨɟ ɝɟɤɫɚɯɥɨɪɚɧ, ɤɚɤ ɨɧ ɩɨɥɭɱɚɟɬɫɹ ɢ ɝɞɟ ɩɪɢɦɟɧɹɟɬɫɹ? 

7. ɉɨɥɭɱɢɬɶ ɛɟɧɡɨɥ ɢɡ ɰɢɤɥɨɝɟɤɫɚɧɚ, ɢɡ  ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ.  
8. Ʉɚɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ  ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɩɪɨɩɭɫɤɚɧɢɢ ɱɟɪɟɡ 
ɪɚɫɤɚɥɟɧɧɵɟ ɬɪɭɛɤɢ: ɚ) ɚɰɟɬɢɥɟɧɚ, ɛ) ɦɟɬɢɥɚɰɟɬɢɥɟɧɚ, ɜ) ɞɢɦɟɬɢɥɚɰɟɬɢɥɟɧɚ? 

9. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɪɨɦɚɬɢɡɚɰɢɢ ɝɟɤɫɚɧɚ, ɝɟɩɬɚɧɚ, 
ɨɤɬɚɧɚ. 
10.Ʉɚɤɨɣ ɝɨɦɨɥɨɝ ɛɟɧɡɨɥɚ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɚɰɟɬɨɧɚ ɫ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɇ2SO4? 

11.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɛɟɧɡɨɥɚ (ɜ ɩɪɢɫɭɬɫɬɜɢɢ ȺlCl3) 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ: ɯɥɨɪɢɫɬɵɦ ɦɟɬɢɥɨɦ, ɯɥɨɪɢɫɬɵɦ ɷɬɢɥɨɦ, 
ɩɟɪɜɢɱɧɵɦ ɯɥɨɪɢɫɬɵɦ ɩɪɨɩɢɥɨɦ, ɜɬɨɪɢɱɧɵɦ ɯɥɨɪɢɫɬɵɦ ɩɪɨɩɢɥɨɦ, ɯɥɨɪɢɫɬɵɦ 
ɛɟɧɡɢɥɨɦ. 
1β.Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɬɨɥɭɨɥɚ, ɷɬɢɥɛɟɧɡɨɥɚ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ȺlCl3 ɢ ɇɋl? 

13.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɩɪɨɩɢɥɛɟɧɡɨɥɚ, ɛɭɬɢɥɛɟɧɡɨɥɚ ɩɨ ɪɟɚɤɰɢɢ 
ȼɸɪɰɚ-Ɏɢɬɬɢɝɚ. 
14.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɛɟɧɡɨɥɚ ɫ ɯɥɨɪɨɦ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ (FeCl3), ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɢɥɢ ɨɛɥɭɱɟɧɢɢ 
ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ ɫɜɟɬɨɦ (ɜ ɨɬɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ). 
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15.ɋɪɚɜɧɢɬɟ ɨɬɧɨɲɟɧɢɟ ɛɟɧɡɨɥɚ, ɰɢɤɥɨɝɟɤɫɚɧɚ, ɰɢɤɥɨɝɟɤɫɟɧɚ ɢ 
ɰɢɤɥɨɝɟɤɫɚɞɢɟɧɚ ɤ ɞɟɣɫɬɜɢɸ ɛɪɨɦɚ, ɤ ɞɟɣɫɬɜɢɸ ɨɤɢɫɥɢɬɟɥɟɣ. 
16.ɉɨɥɭɱɢɬɶ ɷɬɢɥɛɟɧɡɨɥ ɢɡ ɛɟɧɡɨɥɚ:                                                                                   
ɚ) ɢɫɩɨɥɶɡɭɹ ɪɟɚɤɰɢɸ ȼɸɪɰɚ-Ɏɢɬɬɢɝɚ;  
ɛ) ɩɨ ɪɟɚɤɰɢɢ Ɏɪɢɞɟɥɹ-Ʉɪɚɮɬɫɚ. 
17.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɮɨɪɦɭɥɭ ɭɝɥɟɜɨɞɨɪɨɞɚ ɋ8ɇ10, ɤɨɬɨɪɵɣ ɩɪɢ 
ɨɤɢɫɥɟɧɢɢ ɨɛɪɚɡɭɟɬ ɛɟɧɡɨɣɧɭɸ ɤɢɫɥɨɬɭ. 
18.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɨɫɬɚɜɚ ɋ9ɇ12, ɤɨɬɨɪɵɟ ɩɪɢ 
ɨɤɢɫɥɟɧɢɢ ɞɚɸɬ ɛɟɧɡɨɣɧɭɸ ɤɢɫɥɨɬɭ. ɋɢɧɬɟɡɢɪɨɜɚɬɶ ɷɬɢ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢɡ 
ɛɟɧɡɨɥɚ. 
 

Ɍɟɦɚ 2. ɄɂɋɅɈɊɈȾɈɋɈȾȿɊɀȺЩɂȿ ɈɊȽȺɇɂɑȿɋɄɂȿ ɋɈȿȾɂɇȿɇɂə 

 

Ʉ ɱɢɫɥɭ ɤɢɫɥɨɪɨɞɨɫɨɞɟɪɠɚɳɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ 
ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɜɨɞɨɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ, ɨɬɧɨɫɹɬɫɹ ɫɩɢɪɬɵ, ɮɟɧɨɥɵ, ɚɥɶɞɟɝɢɞɵ, 
ɩɪɨɫɬɵɟ ɢ ɫɥɨɠɧɵɟ ɷɮɢɪɵ, ɤɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ ɢ ɞɪ. ɂɯ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɥɢɱɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ ɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɝɪɭɩɩɭ, ɧɨɦɟɧɤɥɚɬɭɪɭ, ɢɡɨɦɟɪɢɸ, ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ, ɯɢɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ. ɉɨɧɢɦɚɬɶ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɚɬɨɦɨɜ ɜ ɦɨɥɟɤɭɥɟ, ɝɟɧɟɬɢɱɟɫɤɭɸ ɫɜɹɡɶ 
ɦɟɠɞɭ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. 
 

ɋɩɢɪɬɵ. ɉɪɨɫɬɵɟ ɷɮɢɪɵ. ɋɥɨɠɧɵɟ ɷɮɢɪɵ 

ɋɩɢɪɬɵ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɦɨɥɟɤɭɥɟ ɤɨɬɨɪɵɯ 
ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɡɚɦɟɳɟɧɵ ɝɢɞɪɨɤɫɢɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ — 

Ɉɇ. 
ɉɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɧɚɡɜɚɧɢɟ ɫɩɢɪɬɨɜ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 

ɧɚɡɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ,  ɢ ɨɤɨɧɱɚɧɢɹ –ɨɥ. ɐɢɮɪɨɣ ɭɤɚɡɚɧɨ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɢɞɪɨɤɫɢɥɚ. 
ɉɪɢ ɢɡɭɱɟɧɢɢ ɫɩɢɪɬɨɜ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɢɡɨɦɟɪɢɸ, ɤɨɬɨɪɚɹ 

ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɜɟɬɜɥɟɧɢɹ ɭɝɥɟɪɨɞɧɨɣ ɰɟɩɢ ɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɤɫɢɥɚ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɤɫɢɥɚ ɪɚɡɥɢɱɚɸɬ ɩɟɪɜɢɱɧɵɟ, ɜɬɨɪɢɱɧɵɟ ɢ 
ɬɪɟɬɢɱɧɵɟ ɫɩɢɪɬɵ, ɚ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɩɢɪɬɨɜɵɯ ɝɪɭɩɩ ɨɧɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 
ɨɞɧɨɚɬɨɦɧɵɟ (ɚɥɤɨɝɨɥɢ), ɞɜɭɯɚɬɨɦɧɵɟ (ɝɥɢɤɨɥɢ), ɬɪɟɯ-, ɱɟɬɵɪɟɯ-, ɩɹɬɢ-, 

ɲɟɫɬɢɚɬɨɦɧɵɟ ɢ ɬ. ɞ. 
ɇɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɫɩɢɪɬɨɜ ɡɚɜɢɫɹɬ ɨɬ ɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɤɫɢɥɶɧɨɣ 

ɝɪɭɩɩɵ (ɧɚɩɪɢɦɟɪ, ɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɤɢɫɥɟɧɢɸ) ɢ ɨɬ ɱɢɫɥɚ ɝɢɞɪɨɤɫɢɥɶɧɵɯ 
ɝɪɭɩɩ ɜ ɦɨɥɟɤɭɥɟ ɫɩɢɪɬɚ (ɧɚɩɪɢɦɟɪ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ). 

ɋɩɢɪɬɵ ɧɟ ɨɛɥɚɞɚɸɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɦɢ ɤɢɫɥɨɬɧɵɦɢ ɢɥɢ ɨɫɧɨɜɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɧɨ ɚɥɤɢɥɶɧɵɣ ɪɚɞɢɤɚɥ ɜ ɦɨɥɟɤɭɥɟ ɫɩɢɪɬɚ ɜɵɡɵɜɚɟɬ ɫɦɟɳɟɧɢɟ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɤ ɚɬɨɦɭ ɤɢɫɥɨɪɨɞɚ. Ⱦɢɫɫɨɰɢɚɰɢɹ ɫɜɹɡɢ ɋ—Ɉɇ 
ɩɪɨɯɨɞɢɬ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɞɢɫɫɨɰɢɚɰɢɹ ɫɜɹɡɢ Ɉ—ɇ, ɩɨɷɬɨɦɭ ɥɟɝɱɟ ɢɞɭɬ 
ɪɟɚɤɰɢɢ ɡɚɦɟɳɟɧɢɹ ɝɢɞɪɨɤɫɢɥɚ. 
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ɉɪɢ ɢɡɭɱɟɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɫɟɪɶɟɡɧɨɟ 
ɜɧɢɦɚɧɢɟ ɧɚ ɪɟɚɤɰɢɸ ɨɤɢɫɥɟɧɢɹ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɫɩɢɪɬɨɜ, ɪɟɚɤɰɢɸ 
ɨɛɪɚɡɨɜɚɧɢɹ ɚɥɤɨɝɨɥɹɬɨɜ, ɝɥɢɤɨɥɹɬɨɜ, ɝɥɢɰɟɪɚɬɨɜ, ɫɚɯɚɪɚɬɨɜ, ɬɚɤɠɟ ɧɚ 
ɩɨɥɭɱɟɧɢɟ ɩɪɨɫɬɵɯ ɢ ɫɥɨɠɧɵɯ ɷɮɢɪɨɜ. 

ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɧɚɞɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɯɢɦɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɫɨɟɞɢɧɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɪɟɚɤɰɢɹɦɢ ɬɨɣ ɝɪɭɩɩɵ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɚɧɧɵɣ 
ɤɥɚɫɫ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɧɨ ɢ ɪɟɚɤɰɢɹɦɢ ɫɜɹɡɚɧɧɨɝɨ ɫ ɧɟɣ ɪɚɞɢɤɚɥɚ. ɗɬɢɦ 
ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɥɢɱɢɟ ɜ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɩɪɟɞɟɥɶɧɵɯ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ 
ɫɩɢɪɬɨɜ ɠɢɪɧɨɝɨ ɪɹɞɚ. 

ɗɮɢɪɵ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɚɧɝɢɞɪɢɞɵ ɫɩɢɪɬɨɜ. ɇɭɠɧɨ ɢɡɭɱɢɬɶ 

ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ, ɧɨɦɟɧɤɥɚɬɭɪɭ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢɯ. ɍɹɫɧɢɬɶ, ɱɬɨ 
ɩɪɨɫɬɵɟ ɷɮɢɪɵ - ɞɨɜɨɥɶɧɨ ɭɫɬɨɣɱɢɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɥɨɠɧɵɯ 
ɷɮɢɪɨɜ ɨɧɢ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟ ɨɦɵɥɹɸɬɫɹ. ɂɡ ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 
ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɞɢɷɬɢɥɨɜɵɣ ɷɮɢɪ. 

ɋɥɨɠɧɵɟ ɷɮɢɪɵ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɷɮɢɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɞɟɥɢɬɶ ɬɚɤɠɟ ɫɥɨɠɧɵɦ ɷɮɢɪɚɦ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɮɢɪɭ, ɨɛɪɚɡɨɜɚɧɧɨɦɭ 
ɬɪɟɯɚɬɨɦɧɵɦ ɫɩɢɪɬɨɦ ɝɥɢɰɟɪɢɧɨɦ ɢ ɜɵɫɲɢɦɢ ɠɢɪɧɵɦɢ ɤɢɫɥɨɬɚɦɢ 
(ɧɟɣɬɪɚɥɶɧɵɣ ɠɢɪ). 

 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1. ɑɬɨ ɬɚɤɨɟ ɫɩɢɪɬ? ɍɤɚɡɚɬɶ, ɤɚɤɢɟ ɛɵɜɚɸɬ ɫɩɢɪɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ. 
β. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɵ ɩɟɪɜɵɯ ɩɹɬɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɝɨɦɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɩɪɟɞɟɥɶɧɵɯ ɨɞɧɨɚɬɨɦɧɵɯ ɫɩɢɪɬɨɜ, ɧɚɡɜɚɬɶ ɢɯ ɢ ɭɤɚɡɚɬɶ, ɫ ɤɚɤɨɝɨ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɧɚɱɢɧɚɟɬɫɹ ɢɡɨɦɟɪɢɹ. 
γ. ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪɵ ɩɟɪɜɢɱɧɵɯ, ɜɬɨɪɢɱɧɵɯ, ɬɪɟɬɢɱɧɵɯ ɫɩɢɪɬɨɜ ɢ ɨɛɴɹɫɧɢɬɶ, 

ɱɟɦ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
4. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɵ ɛɭɬɚɧɨɥ-1, ɛɭɬɚɧɨɥ-2. 

5. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɤɢɫɥɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɫɩɢɪɬɨɜ. 
6. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɷɮɢɪɚ ɢɡ ɩɪɨɩɚɧɨɥ-β ɢ ɛɭɬɚɧɨɥ-1. 

7. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɚɥɤɨɝɨɥɹɬɚ, ɝɥɢɤɨɥɹɬɚ, ɝɥɢɰɟɪɚɬɚ. 
8. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɫ ɷɬɢɥɨɜɵɦ 
ɫɩɢɪɬɨɦ. 
9. Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɬɢɨɫɩɢɪɬɚɦɢ (ɦɟɪɤɚɩɬɚɧɚɦɢ)? 

10.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɬɚɧɬɢɨɥɚ ɫ NaOH. 

11.Ʉɚɤɢɟ ɫɩɢɪɬɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɳɟɥɨɱɧɨɝɨ ɝɢɞɪɨɥɢɡɚ                     
2-ɛɪɨɦɩɪɨɩɚɧɚ; ɣɨɞɢɫɬɨɝɨ ɢɡɨɩɪɨɩɢɥɚ; ɯɥɨɪɢɫɬɨɝɨ ɢɡɨɛɭɬɢɥɚ; 
ɷɬɢɥɟɧɯɥɨɪɝɢɞɪɢɧɚ; 1,4-ɞɢɛɪɨɦɛɭɬɚɧɚ? ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 
1β Ʉɚɤ ɩɨɥɭɱɢɬɶ β-ɦɟɬɢɥɛɭɬɚɧɨɥ-β ɢɡ β-ɦɟɬɢɥɛɭɬɟɧɚ-2? 

1γ. Ƚɢɞɪɚɬɚɰɢɟɣ ɤɚɤɢɯ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɫɩɢɪɬɵ: ɢɡɨɩɪɨɩɢɥɨɜɵɣ, ɬɪɟɬɛɭɬɢɥɨɜɵɣ, β-ɦɟɬɢɥɛɭɬɚɧɨɥ-γ? ɇɚɩɢɫɚɬɶ 

ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɝɢɞɪɚɬɚɰɢɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 

14.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɩɪɨɫɬɵɯ ɷɮɢɪɨɜ ɨɛɳɟɣ ɮɨɪɦɭɥɵ ɋ4ɇ10Ɉ. 
ɇɚɡɜɚɬɶ ɢɯ. 
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15.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɷɬɢɥɩɪɨɩɢɥɨɜɨɝɨ ɷɮɢɪɚ ɜɫɟɦɢ 
ɢɡɜɟɫɬɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. 
16.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɢɹ ɞɢɷɬɢɥɨɜɨɝɨ 
(ɫɟɪɧɨɝɨ) ɷɮɢɪɚ ɦɟɬɨɞɨɦ ɞɟɝɢɞɪɚɬɚɰɢɢ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɩɪɢ ɩɨɦɨɳɢ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ. 
17.ɋɯɟɦɚ ɪɟɚɤɰɢɢ ɷɬɢɥɟɧɝɥɢɤɨɥɹ ɫ ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ (II). 
 

Ɏɟɧɨɥɵ 

 

Ɏɟɧɨɥɚɦɢ ɧɚɡɵɜɚɸɬɫɹ  ɩɪɨɢɡɜɨɞɧɵɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ 
ɦɨɥɟɤɭɥɟ ɤɨɬɨɪɵɯ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɜ ɚɪɨɦɚɬɢɱɟɫɤɨɦ 
ɤɨɥɶɰɟ ɡɚɦɟɳɟɧɵ ɝɢɞɪɨɤɫɢɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɝɢɞɪɨɤɫɢɥɶɧɵɯ  ɝɪɭɩɩ ɪɚɡɥɢɱɚɸɬ ɮɟɧɨɥɵ: ɨɞɧɨɚɬɨɦɧɵɟ, ɞɜɭɯɚɬɨɦɧɵɟ ɢ 
ɬɪɟɯɚɬɨɦɧɵɟ. 

ɇɟɨɛɯɨɞɢɦɨ ɭɹɫɧɢɬɶ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɫɩɢɪɬɚɦɢ ɢ 
ɮɟɧɨɥɚɦɢ. Ⱦɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɚ ɨɞɧɚ ɢ ɬɚ ɠɟ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɪɭɩɩɚ - Ɉɇ, ɧɨ ɜ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɩɢɪɬɚɯ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɛɨɤɨɜɨɣ ɰɟɩɢ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ, ɚ ɜ 
ɮɟɧɨɥɚɯ - ɜ ɹɞɪɟ. Ʉɪɨɦɟ ɪɚɡɥɢɱɢɹ ɜ ɫɬɪɨɟɧɢɢ ɫɥɟɞɭɟɬ ɭɹɫɧɢɬɶ ɪɚɡɥɢɱɢɟ 
ɫɩɢɪɬɨɜ ɢ ɮɟɧɨɥɨɜ ɜ ɯɚɪɚɤɬɟɪɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. Ɋɚɡɥɢɱɢɟ ɷɬɨ, ɫ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɨɛɭɫɥɨɜɥɟɧɨ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɮɟɧɢɥɶɧɨɝɨ ɪɚɞɢɤɚɥɚ, 
ɤɨɬɨɪɵɣ ɩɪɢɞɚɟɬ ɮɟɧɨɥɭ ɤɢɫɥɵɟ ɫɜɨɣɫɬɜɚ. ɉɨɷɬɨɦɭ ɮɟɧɨɥɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ 
ɳɟɥɨɱɚɦɢ, ɚ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɩɢɪɬɵ ɷɬɨɣ ɪɟɚɤɰɢɢ ɧɟ ɞɚɸɬ, ɬɚɤ ɤɚɤ ɹɜɥɹɸɬɫɹ 
ɧɟɣɬɪɚɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɮɟɧɨɥɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ ɚɬɨɦɵ ɜɨɞɨɪɨɞɚ ɜ ɛɟɧɡɨɥɶɧɨɦ ɹɞɪɟ ɜ ɨɪɬɨ- ɢ 
ɩɚɪɚɩɨɥɨɠɟɧɢɹɯ ɩɪɢɨɛɪɟɬɚɸɬ ɛɨɥɶɲɭɸ ɩɨɞɜɢɠɧɨɫɬɶ ɢ ɛɨɥɶɲɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤ 
ɪɟɚɤɰɢɹɦ ɡɚɦɟɳɟɧɢɹ. Ȼɟɧɡɨɥ ɩɪɢ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɫ ɛɪɨɦɨɦ ɧɟ ɪɟɚɝɢɪɭɟɬ, ɧɨ ɜ 
ɮɟɧɨɥɚɯ ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ  ɩɨɞ ɜɥɢɹɧɢɟɦ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ ɜɨɞɨɪɨɞɧɵɟ 
ɚɬɨɦɵ ɥɟɝɤɨ ɡɚɦɟɳɚɸɬɫɹ ɧɚ ɝɚɥɨɝɟɧɵ. 

ɇɚɪɹɞɭ ɫ ɨɞɧɨɚɬɨɦɧɵɦ ɮɟɧɨɥɨɦ  ɧɭɠɧɨ ɬɚɤɠɟ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɫɬɪɨɟɧɢɢ ɞɜɭɯ- ɢ 
ɬɪɟɯɚɬɨɦɧɵɯ ɮɟɧɨɥɨɜ. ɋɥɟɞɭɟɬ ɭɹɫɧɢɬɶ ɢɡɨɦɟɪɢɸ ɞɜɭɯɚɬɨɦɧɵɯ (ɨɪɬɨ-, ɦɟɬɚ-, 

ɩɚɪɚɢɡɨɦɟɪ) ɢ ɬɪɟɯɚɬɨɦɧɵɯ ɮɟɧɨɥɨɜ (ɪɹɞɨɜɨɣ, ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ, 
ɫɢɦɦɟɬɪɢɱɧɵɣ), ɡɧɚɬɶ ɢɯ cɜɨɣɫɬɜɚ. 

 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.ȼ ɱɟɦ ɪɚɡɥɢɱɢɟ ɜ ɫɬɪɨɟɧɢɢ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɮɟɧɨɥɨɜ ɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɫɩɢɪɬɨɜ? 

2.ɇɚɩɢɫɚɬɶ ɜɫɟ ɢɡɨɦɟɪɵ ɞɜɭɯɚɬɨɦɧɨɝɨ ɮɟɧɨɥɚ ɢ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɯɢɧɨɧɚ ɜ ɝɢɞɪɨɯɢɧɨɧ. 
3.ɇɚɩɢɫɚɬɶ ɜɫɟ ɢɡɨɦɟɪɵ ɬɪɟɯɚɬɨɦɧɨɝɨ ɮɟɧɨɥɚ. 
4.Ʉɚɤɢɟ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɫɜɨɣɫɬɜɟɧɧɵ ɨɞɧɨɚɬɨɦɧɵɦ ɮɟɧɨɥɚɦ? Ʉɚɤɢɟ 
ɩɪɨɢɡɜɨɞɧɵɟ ɮɟɧɨɥɚ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ? 

5.ȼ ɱɟɦ ɜɵɪɚɠɚɟɬɫɹ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɝɢɞɪɨɤɫɢɥɚ ɢ ɛɟɧɡɨɥɶɧɨɝɨ ɹɞɪɚ ɜ 
ɦɨɥɟɤɭɥɟ ɮɟɧɨɥɚ? 
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6.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɧɵɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
ɨɛɳɟɣ ɮɨɪɦɭɥɵ ɋ7ɇ8Ɉ ɢ ɧɚɡɜɚɬɶ ɢɯ. 
7.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɧɚ ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 
ɩɨɥɭɱɟɧɢɹ ɮɟɧɨɥɚ. 
8.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ:  ɦ- ɤɪɟɡɨɥɚ; β,4,6- 

ɬɪɢɛɪɨɦɮɟɧɨɥɚ;   ɨ-ɧɢɬɪɨɮɟɧɨɥɚ; ɮɟɧɨɥ-2,4-ɞɢɫɭɥɶɮɨɤɢɫɥɨɬɵ; ɩɢɤɪɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ. 
9.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɟɧɨɥɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɜɟɳɟɫɬɜɚɦɢ: ɟɞɤɢɦ ɧɚɬɪɨɦ (ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ), ɭɤɫɭɫɧɵɦ ɚɧɝɢɞɪɢɞɨɦ, 
ɛɪɨɦɧɨɣ ɜɨɞɨɣ, ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ, ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ, ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɨɣ. 
10.Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɮɟɧɨɥɹɬ ɧɚɬɪɢɹ ɣɨɞɢɫɬɵɦ 
ɦɟɬɢɥɨɦ; ɞɢɦɟɬɢɥɫɭɥɶɮɚɬɨɦ? ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɷɬɢɯ ɪɟɚɤɰɢɣ. 
 

Аɥɶɞɟɝɢɞɵ. Ʉɟɬɨɧɵ 

 

Ⱥɥɶɞɟɝɢɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɟ   ɭɝɥɟɜɨɞɨɪɨɞɨɜ,   ɜ ɦɨɥɟɤɭɥɟ 
ɤɨɬɨɪɵɯ ɚɬɨɦ ɜɨɞɨɪɨɞɚ                   Ɉ                                                                  Ɉ 

                                                          //                                                                   // 

ɡɚɦɟɳɟɧ ɚɥɶɞɟɝɢɞɧɨɣ ɝɪɭɩɩɨɣ - ɋ        . Ɉɛɳɚɹ ɮɨɪɦɭɥɚ ɚɥɶɞɟɝɢɞɨɜ  R – C    

                                                          \                                                                    \ 

                                                          ɇ                                                                   ɇ              

Ʉɟɬɨɧɵ – ɷɬɨ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɦɨɥɟɤɭɥɟ ɤɨɬɨɪɵɯ ɤɚɪɛɨɧɢɥɶɧɚɹ ɝɪɭɩɩɚ                   
–ɋ– ɫɜɹɡɚɧɚ ɫ ɞɜɭɦɹ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦɢ ɪɚɞɢɤɚɥɚɦɢ. 
  ||                                                                                          

  Ɉ.  
Ɉɛɳɚɹ ɮɨɪɦɭɥɚ R – C – R 

                                    || 

                         Ɉ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɚɥɶɞɟɝɢɞɵ, ɬɚɤ ɢ ɤɟɬɨɧɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ 
ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɵ, ɧɨ ɨɬɥɢɱɚɸɬɫɹ ɪɚɡɥɢɱɧɵɦ ɟɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ. ɇɚɞɨ 
ɡɧɚɬɶ, ɱɬɨ ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ ɞɜɨɣɧɨɣ ɫɜɹɡɢ ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɵ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɨɞɧɨɣ σ-ɫɜɹɡɢ ɢ ɨɞɧɨɣ π-ɫɜɹɡɢ, ɷɬɚ ɞɜɨɣɧɚɹ ɫɜɹɡɶ 
ɫɨɟɞɢɧɹɟɬ ɚɬɨɦ ɭɝɥɟɪɨɞɚ ɫ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɦ ɚɬɨɦɨɦ ɤɢɫɥɨɪɨɞɚ, ɫɢɥɶɧɨ 
ɩɪɢɬɹɝɢɜɚɸɳɢɦ ɷɥɟɤɬɪɨɧɵ, ɩɨɷɬɨɦɭ ɷɬɚ ɫɜɹɡɶ ɫɢɥɶɧɨ ɩɨɥɹɪɢɡɨɜɚɧɚ. ɇɚɥɢɱɢɟ ɜ 
ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɟ ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ ɫɢɥɶɧɨ ɩɨɥɹɪɢɡɨɜɚɧɧɨɣ ɞɜɨɣɧɨɣ 
ɫɜɹɡɢ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ ɪɟɚɤɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɭɦɟɬɶ ɧɚɩɢɫɚɬɶ. ɋɥɟɞɭɟɬ ɫɨɩɨɫɬɚɜɢɬɶ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ,    ɭɤɚɡɚɬɶ ɪɟɚɤɰɢɢ, ɨɬɥɢɱɚɸɳɢɟ ɷɬɢ ɞɜɚ ɜɢɞɚ ɫɨɟɞɢɧɟɧɢɣ, 
ɡɧɚɬɶ, ɤɚɤɢɟ ɪɟɚɤɰɢɢ ɫɜɨɣɫɬɜɟɧɧɵ ɚɥɶɞɟɝɢɞɚɦ, ɤɚɤɢɟ ɤɟɬɨɧɚɦ: ɤɚɤ ɩɪɨɬɟɤɚɟɬ ɭ 
ɧɢɯ ɪɟɚɤɰɢɹ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢ ɤɨɧɞɟɧɫɚɰɢɢ, ɤɚɤ ɢ ɤɚɤɢɟ ɩɪɨɞɭɤɬɵ ɩɨɥɭɱɚɸɬɫɹ 
ɩɪɢ ɨɤɢɫɥɟɧɢɢ. Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɞɨɪɨɞɚ ɩɪɢ ɭɝɥɟɪɨɞɧɨɦ 
ɚɬɨɦɟ, ɬ. ɟ. ɭɝɥɟɪɨɞɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɨɦ ɫ ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɨɣ. 
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ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: 
ɚ) ɢɡɨɚɦɢɥɨɜɵɣ ɚɥɶɞɟɝɢɞ; ɛ) ɦɟɬɢɥɢɡɨɩɪɨɩɢɥɤɟɬɨɧ; 
ɜ)β-ɦɟɬɢɥɩɟɧɬɚɥɶ; ɝ) 2,2,6-ɬɪɢɦɟɬɢɥɝɟɩɬɚɧɨɧ-4. 

2.ȼ ɱɟɦ ɨɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɞɜɨɣɧɨɣ ɫɜɹɡɢ ɜ 
ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɟ ɨɬ ɞɜɨɣɧɨɣ ɭɝɥɟɪɨɞ-ɭɝɥɟɪɨɞɧɨɣ ɫɜɹɡɢ ɜ ɷɬɢɥɟɧɟ? 

3.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɫɥɟɞɭɸɳɢɯ ɞɢɝɚɥɨɝɟɧɩɪɨɢɡɜɨɞɧɵɯ: 
ɚ) 1,1-ɞɢɛɪɨɦ-3-ɦɟɬɢɥɩɟɧɬɚɧ; 
ɛ)γ,γ-ɞɢɯɥɨɪ-2-ɦɟɬɢɥɩɟɧɬɚɧ. ɇɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ.                     

4.Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɫɭɯɨɣ ɩɟɪɟɝɨɧɤɟ ɤɚɥɶɰɢɟɜɵɯ ɫɨɥɟɣ ɫɦɟɫɟɣ   
ɫɥɟɞɭɸɳɢɯ ɤɢɫɥɨɬ:                                                        
ɚ) ɦɭɪɚɜɶɢɧɨɣ ɢ ɦɚɫɥɹɧɨɣ                             ɛ) ɭɤɫɭɫɧɨɣ ɢ ɩɪɨɩɢɨɧɨɜɨɣ 

                                                 Ɉ                                                                     Ɉ 

                                        //                                                             // 

                               ɇ – ɋ                                                   ɋɇ3 – ɋ 

                                       \                                                               \ 

                                       Ɉ                                                              Ɉ 

                                          \                                                               \ 

                                          ɋɚ                                                            ɋɚ 

                                           /                                                                / 

                                         Ɉ                                                              Ɉ 

                                         /                                                                / 

      ɋɇ3 – ɋɇ2 – ɋɇ2 – ɋ                                         ɋɇ3 – ɋɇ2 – ɋ 

                                        \\                                                               \\ 

                                         Ɉ                                                              Ɉ 

 

5.Ʉɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɞɟɝɢɞɪɢɪɨɜɚɧɢɢ ɜɬɨɪɢɱɧɨɝɨ  
ɛɭɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ? 

6.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɝɢɞɪɚɬɚɰɢɢ ɫɥɟɞɭɸɳɢɯ ɚɰɟɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 
ɚɰɟɬɢɥɟɧɚ, ɩɪɨɩɢɧɚ,    ɛɭɬɢɧɚ-2. 

7.Ʉɚɤɢɟ ɤɚɪɛɨɧɢɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɫɥɟɞɭɸɳɢɯ 
ɫɩɢɪɬɨɜ: ɛɭɬɚɧɨɥɚ-1, ɛɭɬɚɧɨɥɚ-2, 2-ɦɟɬɢɥɛɭɬɚɧɨɥɚ-1? 

8.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ  ɚɰɟɬɨɧɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ: ɚ)ɯɥɨɪɨɦ; 
ɛ)ɝɢɞɪɨɤɫɢɥɚɦɢɧɨɦ;  ɜ) ɦɟɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. 
9.ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ ɚɥɶɞɟɝɢɞɵ ɨɬ ɤɟɬɨɧɨɜ? 

10.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ «ɫɟɪɟɛɪɹɧɨɝɨ» ɢ «ɦɟɞɧɨɝɨ» ɡɟɪɤɚɥɚ ɞɥɹ ɦɚɫɥɹɧɨɝɨ 
ɚɥɶɞɟɝɢɞɚ. 
11.Ɋɟɚɤɰɢɹ ɚɥɶɞɨɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɩɪɨɩɢɨɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ. 
12.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɛɭɬɚɧɚɥɹ ɫ: ɚ) ɇɋN;  ɛ)NaHSO3;  ɜ)PCl5;  ɝ) ɇ2. 

1γ.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɤɢɫɥɟɧɢɹ ɞɢɷɬɢɥɤɟɬɨɧɚ ɢ ɭɤɫɭɫɧɨɝɨ 
ɚɥɶɞɟɝɢɞɚ. 
14.ɍɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɚɥɶɞɨɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɲɟɫɬɢ ɦɨɥɟɤɭɥ ɦɭɪɚɜɶɢɧɨɝɨ 

ɚɥɶɞɟɝɢɞɚ (ɪɟɚɤɰɢɹ Ȼɭɬɥɟɪɨɜɚ Ⱥ.Ɇ.) 
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15.ɂɫɩɨɥɶɡɭɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɬɨɥɭɨɥ, ɩɨɥɭɱɢɬɶ ɛɟɧɡɨɣɧɵɣ 
ɚɥɶɞɟɝɢɞ ɢ ɧɚɩɢɫɚɬɶ ɞɥɹ ɧɟɝɨ ɪɟɚɤɰɢɢ ɫ ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ, ɯɥɨɪɨɦ. 
16.ɍɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɤɪɨɬɨɧɨɜɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɭɤɫɭɫɧɨɝɨ ɚɥɶɞɟɝɢɞɚ. 
17.Ɏɨɪɦɭɥɚ ɚɤɪɨɥɟɢɧɚ. ɍɤɚɡɚɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɪɟɚɤɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɧɚɥɢɱɢɟ ɜ ɧɟɦ ɞɜɨɣɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɭɝɥɟɪɨɞɧɵɦɢ ɚɬɨɦɚɦɢ. 
18.Ɋɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ ɚɤɪɨɥɟɢɧɚ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ. 
19.Ɋɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ ɛɭɬɚɧɨɧɚ-2. 

20.ɇɚɩɢɫɚɬɶ ɫɯɟɦɭ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ: 
 

ɚ)1,1 ɞɢɛɪɨɦɩɪɨɩɚɧ  +2NaOH
       ?

       +ɋɇ 
5
 OH

   ? 
 

ɛ) β-ɯɥɨɪɛɭɬɚɧ       +ɇɈɇ
       ?  

ɄMnO
4
          

?
       ɄMnO

4
      

?
         

           
 

 ɜ) γ-ɦɟɬɢɥɩɟɧɬɢɧ-1
        + ɇɈɇ          

?
      Cl 

2              ?           
PCl

 5        ? 
 

ɝ) ɛɭɬɚɧɨɥ-2   ?        
ɄMnO

4      ?      
ɇɋN          

 ? 

                                   Ɉ 

                                 // 

      ɞ) ɋɇ2 = ɋɇ – ɋ      +ɇȼr       
?

       +ДȺg(NH
3

)
2

Ж Ɉɇ                
? 

                                \ 
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                                                         Ʉɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ 

                                                                                    

Ʉ ɤɥɚɫɫɭ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɨɬɧɨɫɹɬɫɹ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ 
ɤɚɪɛɨɤɫɢɥɶɧɭɸ ɝɪɭɩɩɭ            Ɉ 

                                        // 

                                    - ɋ 

                                        \ 

                                        Ɉɇ                                                                                                                       
ɋɨɟɞɢɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ ɨɞɧɭ ɤɚɪɛɨɤɫɢɥɶɧɭɸ ɝɪɭɩɩɭ, ɧɚɡɵɜɚɸɬɫɹ 

ɨɞɧɨɨɫɧɨɜɧɵɦɢ ɤɚɪɛɨɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ, ɞɜɟ –ɞɜɭɯɨɫɧɨɜɧɵɦɢ ɢ ɬ.ɞ. 
Ƚɨɦɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɨɞɧɨɨɫɧɨɜɧɵɯ  ɩɪɟɞɟɥɶɧɵɯ ɤɢɫɥɨɬ ɧɚɱɢɧɚɟɬɫɹ ɫ  
                                                  Ɉ 

                                                 // 

ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ    ɇ – ɋ  
                                                \ 

                                                 Ɉɇ 

Ɉɛɳɚɹ ɮɨɪɦɭɥɚ ɋnɇ2n  + 1 ɋɈɈɇ. ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ: 
ɞɢɫɫɨɰɢɚɰɢɹ, ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɥɟɣ, ɫɥɨɠɧɵɯ ɷɮɢɪɨɜ, ɚɧɝɢɞɪɢɞɨɜ, ɚɦɢɞɨɜ, 
ɯɥɨɪɚɧɝɢɞɪɢɞɨɜ, ɧɢɬɪɢɥɨɜ. ȼɚɠɧɟɣɲɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ: ɦɭɪɚɜɶɢɧɚɹ, ɭɤɫɭɫɧɚɹ, 
ɩɪɨɩɢɨɧɨɜɚɹ, ɦɚɫɥɹɧɚɹ, ɜɚɥɟɪɢɚɧɨɜɚɹ, ɤɚɩɪɨɧɨɜɚɹ, ɩɚɥɶɦɢɬɢɧɨɜɚɹ, ɫɬɟɚɪɢɧɨɜɚɹ.  

Ɉɞɧɨɨɫɧɨɜɧɵɟ ɧɟɩɪɟɞɟɥɶɧɵɟ ɤɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ 
ɫɨɫɬɚɜɟ ɨɞɧɭ ɤɚɪɛɨɤɫɢɥɶɧɭɸ ɝɪɭɩɩɭ, ɚ ɜ ɪɚɞɢɤɚɥɟ ɢɦɟɟɬɫɹ ɨɞɧɚ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɤɪɚɬɧɵɯ (ɧɟɧɚɫɵɳɟɧɧɵɯ) ɫɜɹɡɟɣ. 

ɉɨ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɟ  ɷɬɢ ɤɢɫɥɨɬɵ ɩɪɨɹɜɥɹɸɬ ɬɟ ɠɟ ɫɜɨɣɫɬɜɚ, ɱɬɨ ɢ 
ɩɪɟɞɟɥɶɧɵɟ ɨɞɧɨɨɫɧɨɜɧɵɟ ɤɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ: ɞɢɫɫɨɰɢɢɪɭɸɬ, ɨɛɪɚɡɭɸɬ ɫɨɥɢ, 
ɚɦɢɞɵ, ɝɚɥɨɝɟɧɚɧɝɢɞɪɢɞɵ, ɚɧɝɢɞɪɢɞɵ, ɫɥɨɠɧɵɟ ɷɮɢɪɵ.  

ȼ ɪɚɞɢɤɚɥɟ ɭ ɧɟɩɪɟɞɟɥɶɧɵɯ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɢɦɟɸɬɫɹ ɤɪɚɬɧɵɟ ɫɜɹɡɢ, ɨɧɢ 
ɦɨɝɭɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɟɚɤɰɢɹɯ: ɝɢɞɪɢɪɨɜɚɧɢɹ, ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɚɥɨɝɟɧɨɜ, 
ɝɚɥɨɝɟɧɜɨɞɨɪɨɞɨɜ, ɜɨɞɵ, ɩɨɥɢɦɟɪɢɡɚɰɢɢ. ɍ ɧɟɩɪɟɞɟɥɶɧɵɯ ɨɞɧɨɨɫɧɨɜɧɵɯ 
ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɤɢɫɥɨɬɧɵɟ ɫɜɨɣɫɬɜɚ ɜɵɪɚɠɟɧɵ ɫɢɥɶɧɟɟ, ɱɟɦ ɭ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɟɞɟɥɶɧɵɯ ɤɢɫɥɨɬ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɜɥɢɹɧɢɟɦ ɧɟɩɪɟɞɟɥɶɧɨɝɨ 
ɪɚɞɢɤɚɥɚ ɧɚ ɤɚɪɛɨɤɫɢɥɶɧɭɸ ɝɪɭɩɩɭ. 

ȼɚɠɧɟɣɲɢɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɷɬɨɣ ɝɪɭɩɩɵ ɤɢɫɥɨɬ ɹɜɥɹɸɬɫɹ: 
                          Ɉ 

                        // 

ɋɇ2 = ɋɇ – ɋ             ɚɤɪɢɥɨɜɚɹ 

                      \ 

                       Ɉɇ 

                     Ɉ 

                    // 

ɋɇ2 = ɋ – ɋ                ɦɟɬɚɤɪɢɥɨɜɚɹ 

            |        \ 

          CH3    Ɉɇ 

ɋ17ɇ33ɋɈɈɇ – ɨɥɟɢɧɨɜɚɹ,   ɋ17ɇ31ɋɈɈɇ – ɥɢɧɨɥɟɜɚɹ,                   
ɋ17ɇ29ɋɈɈɇ – ɥɢɧɨɥɟɧɨɜɚɹ. 
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ɋɨɟɞɢɧɟɧɢɹ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɞɜɟ ɤɚɪɛɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ, 
ɧɚɡɵɜɚɸɬɫɹ ɞɜɭɯɨɫɧɨɜɧɵɦɢ ɤɚɪɛɨɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ. Ɋɚɡɥɢɱɚɸɬ ɩɪɟɞɟɥɶɧɵɟ 
ɞɜɭɯɨɫɧɨɜɧɵɟ ɤɢɫɥɨɬɵ, ɜɚɠɧɟɣɲɢɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ:  
ɋɈɈɇ – ɋɈɈɇ  - ɳɚɜɟɥɟɜɚɹ; ɋɈɈɇ – ɋɇ2 – ɋɈɈɇ – ɦɚɥɨɧɨɜɚɹ;       
ɋɈɈɇ – ɋɇ2 - ɋɇ2 – ɋɈɈɇ – ɹɧɬɚɪɧɚɹ ; ɋɈɈɇ – (ɋɇ2)3 – ɋɈɈɇ – ɝɥɭɬɚɪɨɜɚɹ ɢ 
ɞɪ. ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɢɫɥɨɬɵ ɩɪɨɹɜɥɹɸɬ ɩɨ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɟ, ɧɨ ɨɧɢ 
ɦɨɝɭɬ ɞɚɜɚɬɶ ɞɜɚ ɜɢɞɚ ɫɨɟɞɢɧɟɧɢɣ – ɤɢɫɥɵɟ, ɤɨɝɞɚ ɜ ɪɟɚɤɰɢɸ ɜɫɬɭɩɚɟɬ ɬɨɥɶɤɨ 
ɨɞɧɚ ɤɚɪɛɨɤɫɢɥɶɧɚɹ ɝɪɭɩɩɚ, ɩɨɥɧɵɟ , ɤɨɝɞɚ ɨɛɟ ɝɪɭɩɩɵ – ɋɈɈɇ ɜɫɬɭɩɚɸɬ ɜ 
ɪɟɚɤɰɢɸ. 

Ⱦɜɭɯɨɫɧɨɜɧɵɦɢ ɧɟɩɪɟɞɟɥɶɧɵɦɢ ɤɚɪɛɨɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ ɧɚɡɵɜɚɸɬɫɹ 
ɫɨɟɞɢɧɟɧɢɹ, ɜ ɦɨɥɟɤɭɥɟ ɤɨɬɨɪɵɯ ɢɦɟɸɬɫɹ ɞɜɟ ɤɚɪɛɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ, ɚ ɜ 
ɪɚɞɢɤɚɥɟ – ɨɞɧɚ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɧɟɧɚɫɵɳɟɧɧɵɯ ɫɜɹɡɟɣ. 

Ɉɫɧɨɜɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɷɬɨɣ ɝɪɭɩɩɵ ɤɢɫɥɨɬ ɹɜɥɹɟɬɫɹ ɮɭɦɚɪɨɜɚɹ ɤɢɫɥɨɬɚ                                    
ɇɈɈɋ – ɋɇ = ɋɇ – ɋɈɈɇ.   

Ⱦɥɹ ɷɬɨɣ ɤɢɫɥɨɬɵ ɜɨɡɦɨɠɧɵ ɞɜɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɇ – ɋ – ɋɈɈɇ                                                       ɇɈɈɋ – ɋ – ɇ 

       ||                                                                                       ||        

ɇ – ɋ – ɋɈɈɇ                                                                ɇ – ɋ – ɋɈɈɇ 

ɰɢɫɮɨɪɦɚ                                                                  ɬɪɚɧɫɮɨɪɦɚ    
ɦɚɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ                                                 ɮɭɦɚɪɨɜɚɹ ɤɢɫɥɨɬɚ 

Ⱦɥɹ ɷɬɨɣ ɤɢɫɥɨɬɵ ɯɚɪɚɤɬɟɪɧɵ ɜɫɟ ɪɟɚɤɰɢɢ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ, ɧɚɥɢɱɢɟ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɡɨɦɟɪɢɢ ɜɥɢɹɟɬ ɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɚɧɝɢɞɪɢɞɚ ɭ 
ɦɚɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɮɭɦɚɪɨɜɨɣ. ɉɨ ɦɟɫɬɭ ɪɚɡɪɵɜɚ ɞɜɨɣɧɨɣ ɫɜɹɡɢ 
ɞɥɹ ɷɬɢɯ ɤɢɫɥɨɬ ɯɚɪɚɤɬɟɪɧɵ ɪɟɚɤɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɚɥɨɝɟɧɨɜ, 
ɜɨɞɵ, ɨɤɢɫɥɟɧɢɹ ɢ ɬ.ɞ. 

Ɉɫɨɛɭɸ ɝɪɭɩɩɭ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɫɨɫɬɚɜɥɹɸɬ ɩɪɨɢɡɜɨɞɧɵɟ ɛɟɧɡɨɥɚ, 
ɫɨɞɟɪɠɚɳɢɟ ɤɚɪɛɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɭɝɥɟɪɨɞɧɵɦɢ 
ɚɬɨɦɚɦɢ ɛɟɧɡɨɥɶɧɨɝɨ ɤɨɥɶɰɚ. Ɍɚɤɢɟ ɤɢɫɥɨɬɵ ɧɚɡɵɜɚɸɬɫɹ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ 
ɤɚɪɛɨɧɨɜɵɦɢ ɤɢɫɥɨɬɚɦɢ. ȼɚɠɧɟɣɲɢɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ: ɛɟɧɡɨɣɧɚɹ         
ɢ ɮɬɚɥɟɜɵɟ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɬɪɢ ɢɡɨɦɟɪɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ 
ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ. 

Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ ɜɫɬɭɩɚɸɬ  ɜɨ ɜɫɟ ɬɟ ɪɟɚɤɰɢɢ, ɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɟɧɧɵ 
ɢ ɤɢɫɥɨɬɚɦ ɠɢɪɧɨɝɨ ɪɹɞɚ: ɞɢɫɫɨɰɢɚɰɢɹ, ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɥɟɣ, ɚɧɝɢɞɪɢɞɨɜ, ɚɦɢɞɨɜ, 
ɝɚɥɨɝɟɧɚɧɝɢɞɪɢɞɨɜ, ɫɥɨɠɧɵɯ ɷɮɢɪɨɜ, ɞɟɤɚɪɛɨɤɫɢɥɢɪɨɜɚɧɢɟ. ɇɨ ɭ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɤɢɫɥɨɬ ɛɨɥɶɲɚɹ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ, ɬ.ɤ. ɛɟɧɡɨɥɶɧɨɟ ɤɨɥɶɰɨ ɨɛɥɚɞɚɟɬ 
ɷɥɟɤɬɪɨɮɢɥɶɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɢ ɨɬɬɹɝɢɜɚɹ ɷɥɟɤɬɪɨɧɧɭɸ ɩɥɨɬɧɨɫɬɶ ɧɚ ɫɟɛɹ, 
ɨɫɥɚɛɥɹɟɬ ɫɜɹɡɶ ɜɨɞɨɪɨɞɚ ɫ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɨɣ. 
 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.Ⱦɚɬɶ ɧɚɡɜɚɧɢɹ (ɬɪɢɜɢɚɥɶɧɵɟ) ɩɨ Ɋ.ɇ. ɢ Ɇ.ɇ. ɫɥɟɞɭɸɳɢɦ ɤɢɫɥɨɬɚɦ: 
    ɋɇ3 – ɋɇ2 – ɋɈɈɇ ;                      ɋ17ɇ33 – ɋɈɈɇ 

    ɋɇ3 – ɋɇ2 – ɋɇ2 – ɋɈɈɇ ;           ɋ17ɇ22 – ɋɈɈɇ 

                          Ɉ                                ɋɇ2 = ɋɇ - ɋɈɈɇ 
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                         //                                  ɋɇ3 – ɋɇ = ɋɇ - ɋɈɈɇ 

   ɋɇ3 – ɋɇ – ɋ                                   ɋɇ2 = ɋ - ɋɈɈɇ 

                |         \                                               | 

               ɋɇ3     Ɉɇ                                       CH3 

C16H31 – COOH                                   HOOC – CH = CH – COOH 

C17H35 – COOH 

ɇɚɡɜɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɨɦɟɪɵ. 
2.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɨɟɞɢɧɟɧɢɣ: ɢɡɨɦɚɫɥɹɧɨɣ, ɢɡɨɜɚɥɟɪɢɚɧɨɜɨɣ, 
2,3-ɞɢɦɟɬɢɥɛɭɬɚɧɨɜɨɣ, ɞɢɦɟɬɢɥɭɤɫɭɫɧɨɣ, ɦɟɬɢɥɢɡɨɩɪɨɩɢɥɭɤɫɭɫɧɨɣ, 
ɢɡɨɤɚɩɪɨɧɨɜɨɣ, ɝɥɭɬɚɪɨɜɨɣ, ɞɢɦɟɬɢɥɚɥɨɧɨɜɨɣ, α,α-ɞɢɦɟɬɢɥɹɧɬɚɪɧɨɣ,                 
2,3-ɞɢɦɟɬɢɥɛɭɬɚɧɨɜɨɣ, ɝɟɤɫɚɞɢɨɧɨɜɨɣ. 
3.ɇɚɡɜɚɬɶ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ: ɦɚɫɥɹɧɨɝɨ, 
ɢɡɨɦɚɫɥɹɧɨɝɨ, ɦɟɬɢɥɭɤɫɭɫɧɨɝɨ ɚɥɶɞɟɝɢɞɨɜ; ɝɟɤɫɚɧɨɧɚ-β, ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ, 
ɷɬɢɥɢɡɨɩɪɨɩɢɥɤɟɬɨɧɚ. 
4.ɇɚɩɢɫɚɬɶ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɧɢɬɪɢɥɶɧɨɝɨ ɫɢɧɬɟɡɚ, ɜɡɹɜ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ            
1-ɛɪɨɦɩɪɨɩɚɧ; ɛɪɨɦɢɫɬɵɣ ɷɬɢɥ; β-ɛɪɨɦ, - 2-ɦɟɬɢɥɩɪɨɩɚɧ. 
5.ɉɨɥɭɱɢɬɶ ɹɧɬɚɪɧɭɸ ɢ ɝɥɭɬɚɪɨɜɭɸ ɤɢɫɥɨɬɵ  ɨɤɢɫɥɟɧɢɟɦ ɞɜɭɯ ɩɟɪɜɢɱɧɵɯ 
ɝɥɢɤɨɥɟɣ ɢɥɢ ɝɢɞɪɨɥɢɡɨɦ ɞɢɧɢɬɪɢɥɨɜ. 
6.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ: 
ɚ)ɩɪɨɩɢɨɧɨɜɨɣ, ɞɢɦɟɬɢɥɭɤɫɭɫɧɨɣ, ɳɚɜɟɥɟɜɨɣ, ɦɚɥɨɧɨɜɨɣ, ɛɟɧɡɨɣɧɨɣ, 
ɨɪɬɨɬɟɪɟɮɬɚɥɟɜɨɣ ɤɢɫɥɨɬ ɫ ɋɚ(Ɉɇ)2; 

ɛ)ɦɚɫɥɹɧɨɣ ɢ ɢɡɨɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬ ɫ ɋɚɋɈ3 ɢ Nɇ3; 

ɜ)ɳɚɜɟɥɟɜɨɣ ɢ ɦɚɥɨɧɨɜɨɣ ɤɢɫɥɨɬ ɫ ɨɞɧɨɣ ɢ ɞɜɭɦɹ ɦɨɥɟɤɭɥɚɦɢ NɚɈɇ; 
ɝ)ɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɩɪɨɩɚɧɨɥɚ; ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ ɦɟɬɢɥɷɬɢɥɤɚɪɛɢɧɨɥɚ; 
ɢɡɨɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ ɢ ɷɬɚɧɨɥɚ; ɳɚɜɟɥɟɜɨɣ ɢ ɦɚɥɨɧɨɜɨɣ ɤɢɫɥɨɬ ɫ ɨɞɧɨɣ ɢ ɞɜɭɦɹ 
ɦɨɥɟɤɭɥɚɦɢ ɢɡɨɩɪɨɩɢɥɨɜɨɝɨ ɫɩɢɪɬɚ; ɬɟɪɟɮɬɚɥɟɜɨɣ ɤɢɫɥɨɬɵ ɫ ɨɞɧɨɣ ɢ ɞɜɭɦɹ 
ɦɨɥɟɤɭɥɚɦɢ ɇOɋɇ2 – ɋɇ2 – Ɉɇ. 
7.Ɋɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɚɦɢɞɨɜ ɤɢɫɥɨɬ ɢɡ ɚɦɦɨɧɢɣɧɵɯ ɫɨɥɟɣ ɭɤɫɭɫɧɨɣ, 
ɩɪɨɩɢɨɧɨɜɨɣ, ɢɡɨɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬ. ɇɚɡɜɚɬɶ ɢɯ. 
8.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ ɝɚɥɨɝɟɧɢɪɨɜɚɧɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ Ɋɋl5 ɤɢɫɥɨɬ: ɦɚɫɥɹɧɨɣ, 
ɢɡɨɦɚɫɥɹɧɨɣ, ɦɟɬɢɥɷɬɢɥɭɤɫɭɫɧɨɣ. 
9.Ɋɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɦɭɪɚɜɶɢɧɨɣ, ɦɚɫɥɹɧɨɣ, ɢɡɨɦɚɫɥɹɧɨɣ, ɦɟɬɢɥɷɬɢɥɭɤɫɭɫɧɨɣ 
ɤɢɫɥɨɬ: ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ ɢ ɩɟɪɟɤɢɫɶɸ ɜɨɞɨɪɨɞɚ. 
 

Ɉɤɫɢɤɢɫɥɨɬɵ 

 

Ɉɤɫɢɤɢɫɥɨɬɚɦɢ (ɢɥɢ ɝɢɞɪɨɤɢɫɥɨɬɚɦɢ) ɧɚɡɵɜɚɸɬ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɫɨɞɟɪɠɚɬ ɜ ɦɨɥɟɤɭɥɟ ɢ ɫɩɢɪɬɨɜɵɣ ɝɢɞɪɨɤɫɢɥ (-Ɉɇ), ɢ ɤɚɪɛɨɤɫɢɥɶɧɭɸ ɝɪɭɩɩɭ        
(-ɋɈɈɇ), ɧɚɩɪɢɦɟɪ: 

ɋɇ2 – ɋɈɈɇ 

   | 

Ɉɇ                                       ɨɤɫɢɭɤɫɭɫɧɚɹ, ɝɥɢɤɨɥɟɜɚɹ ɤɢɫɥɨɬɚ 

              α 

ɋɇ3 – ɋɇ – ɋɈɈɇ 
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             | 

            Ɉɇ                          α – ɨɤɫɢɩɪɨɩɢɨɧɨɜɚɹ,  ɦɨɥɨɱɧɚɹ ɤɢɫɥɨɬɚ 

ɉɨ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɧɚɡɜɚɧɢɹ ɨɤɫɢɤɢɫɥɨɬ ɨɛɪɚɡɭɸɬɫɹ ɩɭɬɟɦ 
ɜɜɟɞɟɧɢɹ ɩɪɟɮɢɤɫɚ ɝɢɞɪɨɤɫɢ- ɨɤɫɢ-. ɇɚɩɪɢɦɟɪ, ɝɥɢɤɨɥɟɜɚɹ ɤɢɫɥɨɬɚ – 

ɨɤɫɢɷɬɚɧɨɜɚɹ; α- ɢ ȕ- ɨɤɫɢɩɪɨɩɢɨɧɨɜɵɟ ɤɢɫɥɨɬɵ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ β- ɢ γ-             

ɨɤɫɢɩɪɨɩɚɧɨɜɵɟ ɤɢɫɥɨɬɵ. 
ȼ ɫɨɫɬɚɜɟ  ɦɨɥɟɤɭɥ ɨɤɫɢɤɢɫɥɨɬ  ɢɦɟɸɬɫɹ ɫɩɢɪɬɨɜɚɹ ɢ ɤɚɪɛɨɤɫɢɥɶɧɚɹ 

ɝɪɭɩɩɵ, ɩɨɷɬɨɦɭ ɜɜɟɞɟɧɵ ɩɨɧɹɬɢɹ ɨɫɧɨɜɧɨɫɬɢ ɢ ɚɬɨɦɧɨɫɬɢ. Ɉɫɧɨɜɧɨɫɬɶ 
ɨɤɫɢɤɢɫɥɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ, ɚɬɨɦɧɨɫɬɶ – 

ɨɛɳɢɦ ɱɢɫɥɨɦ ɝɢɞɪɨɤɫɢɥɨɜ, ɬɨ ɟɫɬɶ ɫɜɨɛɨɞɧɵɯ ɢ ɜɯɨɞɹɳɢɯ ɜ ɤɚɪɛɨɤɫɢɥ. 
ɇɚɩɪɢɦɟɪ: ɋɇ3 – ɋɇɈɇ – ɋɈɈɇ – ɦɨɥɨɱɧɚɹ ɤɢɫɥɨɬɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɨɫɧɨɜɧɨɣ ɢ 
ɞɜɭɯɚɬɨɦɧɨɣ ɤɢɫɥɨɬɨɣ. 

ɂɡɭɱɟɧɢɟ ɨɤɫɢɤɢɫɥɨɬ ɬɟɫɧɨ ɫɜɹɡɚɧɨ ɫɨ ɫɩɢɪɬɚɦɢ ɢ ɫ ɤɚɪɛɨɧɨɜɵɦɢ 
ɤɢɫɥɨɬɚɦɢ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɦɧɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ, ɤɥɚɫɫɢɮɢɤɚɰɢɸ, 
ɧɨɦɟɧɤɥɚɬɭɪɭ, ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

ɍ ɨɤɫɢɤɢɫɥɨɬ ɨɬɦɟɱɚɟɬɫɹ ɫɬɪɭɤɬɭɪɧɚɹ ɢɡɨɦɟɪɢɹ, ɬ.ɟ. ɩɨ ɩɨɥɨɠɟɧɢɸ 
ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɪɛɨɤɫɢɥɶɧɨɣ (α-, ȕ-, Ȗ- ɢ ɬ.ɞ. 
ɨɤɫɢɤɢɫɥɨɬɵ), ɚ ɬɚɤɠɟ ɭ ɦɧɨɝɢɯ ɨɤɫɢɤɢɫɥɨɬ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ 
(ɡɟɪɤɚɥɶɧɚɹ) ɢɡɨɦɟɪɢɹ, ɬ.ɤ. ɨɧɢ ɫɨɞɟɪɠɚɬ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɣ ɚɬɨɦ ɭɝɥɟɪɨɞɚ (ɭ 
ɤɨɬɨɪɨɝɨ ɜɫɟ ɱɟɬɵɪɟ ɜɚɥɟɧɬɧɨɫɬɢ ɫɜɹɡɚɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɚɬɨɦɚɦɢ ɢɥɢ ɝɪɭɩɩɚɦɢ 
ɚɬɨɦɨɜ). əɜɥɹɹɫɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɢɫɥɨɬɚɦɢ ɢ ɫɩɢɪɬɚɦɢ, ɨɤɫɢɤɢɫɥɨɬɵ ɞɚɸɬ 
ɪɟɚɤɰɢɢ ɤɚɤ ɩɨ ɤɚɪɛɨɤɫɢɥɶɧɨɣ, ɬɚɤ ɢ ɩɨ ɫɩɢɪɬɨɜɨɣ ɝɪɭɩɩɟ. 

Ɉɤɫɢɤɢɫɥɨɬɵ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫɨɟɞɢɧɟɧɢɹɦɢ ɫ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɬɶ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɝɪɭɩɩ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. Ⱦɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɫɦɟɫɢ ɨɤɫɢɤɢɫɥɨɬ ɭɱɢɬɵɜɚɸɬ ɢɯ ɨɬɧɨɲɟɧɢɟ ɤ ɧɚɝɪɟɜɚɧɢɸ ɩɪɢ 
ɨɬɳɟɩɥɟɧɢɢ ɜɨɞɵ ɨɬ α-, ȕ-, Ȗ- ɢ ɬ.ɞ. ɨɤɫɢɤɢɫɥɨɬ. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ α-ɨɤɫɢɤɢɫɥɨɬ ɢɡ 
ɞɜɭɯ ɦɨɥɟɤɭɥ ɨɛɪɚɡɭɟɬɫɹ ɥɚɤɬɢɞ:   

ɋɇ2 – ɋɈɈɇ + ɇɈ – ɋɇ2       t
0                        ɋɇ2 – ɋɈ - Ɉ 

 |                                    |
           

 - βɇɈɇ               е                 е 
Ɉɇ            +             ɇɈɈɋ                             Ɉ – ɋɈ – ɋɇ2  ɥɚɤɬɢɞ ɝɥɢɤɨɥɟɜɨɣ ɤɢɫɥɨɬɵ 

ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ȕ-ɨɤɫɢɤɢɫɥɨɬ ɨɛɪɚɡɭɸɬɫɹ ɧɟɩɪɟɞɟɥɶɧɵɟ ɤɢɫɥɨɬɵ: 

            Ȗ       ȕ     α                                                                                    4       3        2          1 

 ɇ3ɋ – ɋɇ2 – ɋɇ– ɋɇ2- ɋɈɈɇ                     t0                                          ɇ3ɋ 
 - ɋɇ – ɋɇ = ɋɇ – ɋɈɈɇ                                   

                                  
|
                                                                    

 - ɇɈɇ                                    
                     Ɉɇ      
ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ Ȗ-ɨɤɫɢɤɢɫɥɨɬ ɨɛɪɚɡɭɟɬɫɹ ɥɚɤɬɨɧ 
ɋɇ3-ɋɇ – ɋɇ2 – ɋɇ2 – ɋɈɈɇ             t0

                        ɋɇ3 – ɋɇ – ɋɇ2 – ɋɇ2 - ɋɈ 
 Ȗ-ɨɤɫɜɚɥɟɪɢɚɧɨɜɚɹ ɤɢɫɥɨɬɚ                         ɥɚɤɬɨɧ ɜɚɥɟɪɢɚɧɨɜɨɣ ɤɢɫɥɨɬɵ 

 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɨɤɫɢɤɢɫɥɨɬ ɹɜɥɹɸɬɫɹ: ɝɥɢɤɨɥɟɜɚɹ, ɦɨɥɨɱɧɚɹ, 
ɨɤɫɢɦɚɫɥɹɧɵɟ , ɹɛɥɨɱɧɚɹ, ɜɢɧɧɵɟ, ɥɢɦɨɧɧɚɹ . 

ɇɚɞɨ ɭɦɟɬɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɫɬɪɨɟɧɢɟ ɨɤɫɢɤɢɫɥɨɬ  ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɢ ɮɟɧɨɥɨɤɢɫɥɨɬɵ, ɢɦɟɹ ɜ ɜɢɞɭ, ɱɬɨ ɝɢɞɪɨɤɫɢɥɶɧɚɹ ɝɪɭɩɩɚ ɜ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɨɤɫɢɤɢɫɥɨɬɚɯ ɧɚɯɨɞɢɬɫɹ ɜ ɛɨɤɨɜɨɣ ɰɟɩɢ, ɚ ɭ ɮɟɧɨɥɨɤɢɫɥɨɬ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ 
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ɭɝɥɟɪɨɞɧɨɦɭ ɚɬɨɦɭ ɛɟɧɡɨɥɶɧɨɝɨ ɤɨɥɶɰɚ. ɍ ɮɟɧɨɥɨɤɢɫɥɨɬ ɨɬɦɟɱɚɟɬɫɹ ɢɡɨɦɟɪɢɹ 
ɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɤɫɢɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɪɛɨɤɫɢɥɚ (ɨɪɬɨ-, ɦɟɬɚ-, ɩɚɪɚ-).   

ɇɟɨɛɯɨɞɢɦɨ ɭɹɫɧɢɬɶ ɨɛɳɢɟ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɫɜɨɣɫɬɜɟɧɧɵɟ ɤɚɤ 
ɚɪɨɦɚɬɢɱɟɫɤɢɦ ɨɤɫɢɤɢɫɥɨɬɚɦ, ɬɚɤ ɢ ɮɟɧɨɥɨɤɢɫɥɨɬɚɦ, ɚ ɬɚɤɠɟ ɡɧɚɬɶ ɪɟɚɤɰɢɢ, 
ɯɚɪɚɤɬɟɪɧɵɟ ɬɨɥɶɤɨ ɞɥɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɨɤɫɢɤɢɫɥɨɬ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɮɟɧɨɥɨɤɢɫɥɨɬ ɹɜɥɹɸɬɫɹ ɫɚɥɢɰɢɥɨɜɚɹ ɢ 
ɝɚɥɥɨɜɚɹ ɤɢɫɥɨɬɵ. 

 

Ɉɤɫɨɤɢɫɥɨɬɵ 

 

Ⱥɥɶɞɟɝɢɞɨ- ɢ ɤɟɬɨɤɢɫɥɨɬɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɫɨɟɞɢɧɟɧɢɹ, ɦɨɥɟɤɭɥɚ ɤɨɬɨɪɵɯ 
ɫɨɞɟɪɠɢɬ ɤɚɪɛɨɤɫɢɥɶɧɭɸ ɢ  

                Ɉ                                                                         O           Ɉ                               Ɉ                                                          
                              //                                                                             \\         //                               //  

ɚɥɶɞɟɝɢɞɧɭɸ ( -ɋ    ) ɢɥɢ ɤɟɬɨɧɧɭɸ (- ɋ –) ɝɪɭɩɩɵ. ɇɚɩɪɢɦɟɪ:     C – ɋ              ɋɇ3 – ɋ – ɋ  
                            \                                   ||                                             /      \                          ||      \ 

                             ɇ                               O                                         H       Ɉɇ                     O   Ɉɇ                          
                                                                                              ɝɥɢɤɨɥɟɜɚɹ ɤɢɫɥɨɬɚ         ɩɢɪɨɜɢɧɨɝɪɚɞɧɚɹ 

                                                                                                                ɚɥɶɞɟɝɢɞɨɤɢɫɥɨɬɚ                    α-ɤɟɬɨɤɢɫɥɨɬɚ 

ɇɟɨɛɯɨɞɢɦɨ ɭɫɜɨɢɬɶ ɧɨɦɟɧɤɥɚɬɭɪɭ ɨɤɫɨɤɢɫɥɨɬ ɢ ɡɧɚɬɶ ɮɨɪɦɭɥɵ ɨɫɧɨɜɧɵɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ: ɝɥɢɤɨɥɟɜɚɹ (ɝɥɢɨɤɫɚɥɟɜɚɹ) ɤɢɫɥɨɬɚ, ɩɢɪɨɜɢɧɨɝɪɚɞɧɚɹ, ɳɚɜɟɥɟɜɨ-

ɭɤɫɭɫɧɚɹ, ɚɰɟɬɨɭɤɫɭɫɧɚɹ ɢ ɞɪ. ɂɡ ɩɪɨɢɡɜɨɞɧɵɯ ɤɟɬɨɤɢɫɥɨɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɢɦɟɟɬ ɷɬɢɥɨɜɵɣ ɷɮɢɪ ɚɰɟɬɨɭɤɫɭɫɧɨɣ  ɤɢɫɥɨɬɵ:  ɋɇ3-ɋɈ-ɋɇ2-ɋɈ-Ɉɋ2ɇ5. ɋɥɟɞɭɟɬ 
ɪɚɡɨɛɪɚɬɶɫɹ ɫ ɦɟɯɚɧɢɡɦɨɦ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ, ɤɟɬɨɟɧɨɥɶɧɨɣ ɬɚɭɬɨɦɟɪɢɟɣ. 

 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.Ʉɚɤɨɣ ɚɬɨɦ ɭɝɥɟɪɨɞɚ ɧɚɡɵɜɚɟɬɫɹ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɦ? Ɉɛɨɡɧɚɱɢɬɶ ɡɜɟɡɞɨɱɤɨɣ 
ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɣ ɚɬɨɦ ɭɝɥɟɪɨɞɚ ɜ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ:  
 ɋɇ2 – ɋɇ – ɋɈɈɇ                        ɋɇ3 – ɋɇ – ɋɈɈɇ                     ɇɈɈɋ – ɋɇ – ɋɇ – ɋɈɈɇ 

    |           |                                                       |                                                         |        | 

  Ɉɇ      Ɉɇ                                                  Ɉɇ                                                    Ɉɇ    Ɉɇ 

2.ɑɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɫɧɨɜɧɨɫɬɶ, ɚɬɨɦɧɨɫɬɶ ɨɤɫɢɤɢɫɥɨɬ? ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ 
ɬɪɟɯɚɬɨɦɧɨɣ ɤɢɫɥɨɬɵ, ɫɨɞɟɪɠɚɳɟɣ 4 ɚɬɨɦɚ ɭɝɥɟɪɨɞɚ. 
3.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɫ ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɝɢɞɪɨɥɢɡɨɦ ɩɨɥɭɱɟɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
4.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɨɤɫɢɤɢɫɥɨɬ ɫɨɫɬɚɜɚ ɋ4ɇ6Ɉ3 ɢ ɧɚɡɜɚɬɶ ɢɯ. 
5.ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɨɤɫɢɧɢɬɪɢɥɶɧɵɣ ɫɢɧɬɟɡ α-ɨɤɫɢɤɢɫɥɨɬ? ɇɚɩɢɫɚɬɶ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɨɤɫɢɤɢɫɥɨɬɵ, ɜɡɹɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ 
ɷɬɚɧɚɥɶ. 
6.Ʉɚɤɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ ɫɨɞɟɪɠɚɬ ɨɤɫɢɤɢɫɥɨɬɵ? ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɫɬɨɝɨ ɢ ɫɥɨɠɧɨɝɨ ɷɮɢɪɨɜ ɢɡ ɨɤɫɢɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ 
ɩɪɨɩɚɧɨɥɚ-2. 

7.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɷɬɟɪɢɮɢɤɚɰɢɢ ɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɵ ɫ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. 
ɉɨɥɭɱɢɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɷɮɢɪɵ. 
8.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ α-ɨɤɫɢɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɪɟɚɝɟɧɬɚɦɢ:   
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ɚ) NaOH;   ɛ) HBr. 

9.Ɋɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ α- ɢ ȕ - ɨɤɫɨɩɪɨɩɢɨɧɨɜɵɯ ɤɢɫɥɨɬ. 
10.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɢ ɨɤɫɢɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɪɟɚɝɟɧɬɚɦɢ:     
ɚ) Ɋɋl5 (ɢɡɛɵɬɨɤ);  ɛ) ɋɚ(Ɉɇ)2. 

11.Ɋɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɵ. 
12.Ɋɟɚɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɵ ɫ ɦɟɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. 
13.ɇɚɩɢɫɚɬɶ ɫɯɟɦɵ ɪɟɚɤɰɢɣ, ɢɫɩɨɥɶɡɭɹ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɹɛɥɨɱɧɭɸ 
ɤɢɫɥɨɬɭ ɢɡ ɹɧɬɚɪɧɨɣ. 
14.Ɋɟɚɤɰɢɹ ɝɢɞɪɚɬɚɰɢɢ ɚɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬɵ. ɇɚɡɜɚɬɶ ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ. 
15.ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɤɚɤɢɯ ɨɤɫɢɤɢɫɥɨɬ (α-, ȕ- ɢɥɢ Ȗ-) ɨɛɪɚɡɭɸɬɫɹ ɥɚɤɬɨɧɵ? 
ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪ. 
16.ɇɚɩɢɫɚɬɶ ɫɯɟɦɭ ɪɟɚɤɰɢɢ, ɩɪɨɢɫɯɨɞɹɳɟɣ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ȕ-ɨɤɫɢ-ɤɚɩɪɨɧɨɜɨɣ 
ɤɢɫɥɨɬɵ (γ-ɨɤɫɢɝɟɤɫɚɧɨɜɨɣ). 
 

Ɍɟɦɚ 3. ɍȽɅȿȼɈȾɕ 

 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɢɪɨɞɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɚя ɪɨɥɶ 

 

ɍɝɥɟɜɨɞɵ – ɜɟɳɟɫɬɜɚ,  ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɜ ɩɪɢɪɨɞɟ ɢ ɢɝɪɚɸɳɢɟ 
ɨɱɟɧɶ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɚɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. 
ɍɝɥɟɜɨɞɵ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɩɢɬɚɬɟɥɶɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢ 
ɠɢɜɨɬɧɵɯ. ɂɡ ɭɝɥɟɜɨɞɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɨɛɨɥɨɱɟɤ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ, 
ɩɭɬɟɦ ɯɢɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢɡɝɨɬɨɜɥɹɸɬ ɪɚɡɥɢɱɧɵɟ ɬɤɚɧɢ, ɛɭɦɚɝɭ, 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɜɨɥɨɤɧɚ, ɜɡɪɵɜɱɚɬɵɟ ɜɟɳɟɫɬɜɚ ɢ ɬ.ɞ. Ʉ ɭɝɥɟɜɨɞɚɦ ɨɬɧɨɫɹɬɫɹ 
ɫɚɯɚɪɚ: ɜɢɧɨɝɪɚɞɧɵɣ, ɩɥɨɞɨɜɵɣ ɢ ɬ.ɞ., ɚ ɬɚɤɠɟ ɤɪɚɯɦɚɥ, ɰɟɥɥɸɥɨɡɚ ɢ ɞɪ. 

ɇɚɡɜɚɧɢɟ ɭɝɥɟɜɨɞɵ ɜɨɡɧɢɤɥɨ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ  ɫɧɚɱɚɥɚ ɛɵɥɢ ɢɡɜɟɫɬɧɵ 
ɥɢɲɶ ɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɷɬɨɝɨ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɩɨ ɫɨɫɬɚɜɭ ɤɚɤ ɛɵ ɹɜɥɹɸɬɫɹ 
ɫɨɟɞɢɧɟɧɢɹɦɢ ɭɝɥɟɪɨɞɚ ɫ ɜɨɞɨɣ, ɨɬɜɟɱɚɸɳɢɟ ɨɛɳɟɣ ɮɨɪɦɭɥɟ ɋn(ɇ2Ɉ)m          

(ɝɞɟ n = γ, 4,5 ɢ ɬ.ɞ.) 
 

ɉɨɧяɬɢɟ ɨ ɮɨɬɨɫɢɧɬɟɡɟ 

 

ɉɟɪɜɨɧɚɱɚɥɶɧɵɣ ɫɢɧɬɟɡ ɭɝɥɟɜɨɞɨɜ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɫɜɟɬɨɜɨɣ ɷɧɟɪɝɢɢ ɢɡ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɜɨɞɵ ɜ ɡɟɥɟɧɨɦ ɥɢɫɬɟ ɪɚɫɬɟɧɢɣ ɩɪɢ ɚɤɬɢɜɧɨɦ ɭɱɚɫɬɢɢ ɡɟɥɟɧɨɝɨ 
ɩɢɝɦɟɧɬɚ ɯɥɨɪɨɮɢɥɥɚ. ɉɪɨɰɟɫɫ ɷɬɨɬ, ɧɚɡɜɚɧɧɵɣ ɮɨɬɨɫɢɧɬɟɡɨɦ, ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɡɟɦɥɟ, ɚ ɬɚɤɠɟ 
ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɤɢɫɥɨɪɨɞɚ ɧɚ ɧɚɲɟɣ ɩɥɚɧɟɬɟ: 

                                                                                
                                                             ɫɜɟɬ 

6ɋɈ2 + 6ɇ2Ɉ          ɋ6ɇ12Ɉ6 + 6Ɉ2 

                                                                                        ɯɥɨɪɨɮɢɥɥ 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɦɨɥɟɤɭɥɵ ɝɥɸɤɨɡɵ, ɜɵɞɟɥɹɹ ɜɨɞɭ, ɩɟɪɟɯɨɞɹɬ ɜ ɤɪɚɯɦɚɥ 

                                            n ɋ6ɇ12Ɉ6 → (ɋ6ɇ10Ɉ5)n + nH2Ɉ 

Ʉɪɚɯɦɚɥ ɥɟɝɤɨ ɨɬɤɪɵɜɬɶ ɜ ɥɢɫɬɶɹɯ ɫ ɩɨɦɨɳɶɸ ɣɨɞɧɨɣ ɩɪɨɛɵ. 
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ȼɟɥɢɤɢɣ ɪɭɫɫɤɢɣ ɭɱɟɧɵɣ-ɮɢɡɢɨɥɨɝ Ʉ.Ⱥ.Ɍɢɦɢɪɹɡɟɜ ɦɧɨɝɨ ɫɞɟɥɚɥ ɜ 
ɪɚɡɴɹɫɧɟɧɢɢ ɫɭɳɧɨɫɬɢ ɮɨɬɨɫɢɧɬɟɡɚ ɢ ɪɨɥɢ ɯɥɨɪɨɮɢɥɥɚ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ, ɨɬ 
ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɜɫɟ ɩɪɨɹɜɥɟɧɢɹ ɠɢɡɧɢ ɧɚ ɧɚɲɟɣ ɩɥɚɧɟɬɟ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɜ ɥɢɫɬɟ ɤɪɚɯɦɚɥ ɩɨɞ ɜɥɢɹɧɢɟɦ ɮɟɪɦɟɧɬɨɜ 
ɫɧɨɜɚ ɪɚɫɩɚɞɚɟɬɫɹ ɞɨ ɩɪɨɫɬɟɣɲɟɝɨ ɫɚɯɚɪɚ – ɝɥɸɤɨɡɵ, ɚ ɝɥɸɤɨɡɚ ɤɚɤ ɪɚɫɬɜɨɪɢɦɵɣ 
ɜ ɜɨɞɟ ɭɝɥɟɜɨɞ ɪɚɡɧɨɫɢɬɫɹ ɪɚɫɬɢɬɟɥɶɧɵɦ ɫɨɤɨɦ ɩɨ ɜɫɟɦɭ ɪɚɫɬɟɧɢɸ ɢ ɫɥɭɠɢɬ ɬɟɦ 
ɨɫɧɨɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɢɡ ɤɨɬɨɪɨɝɨ ɪɚɫɬɟɧɢɟ ɫɢɧɬɟɡɢɪɭɟɬ ɜɫɟ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɠɢɡɧɢ (ɠɢɪɵ, ɛɟɥɤɢ ɢ ɬ.ɞ.) ȼ ɬɨ ɠɟ ɜɪɟɦɹ  ɹɜɥɹɟɬɫɹ ɢ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɠɢɡɧɢ. Ɋɚɫɬɟɧɢɟ ɞɵɲɢɬ, ɩɪɢ ɷɬɨɦ ɝɥɸɤɨɡɚ ɫɧɨɜɚ 
ɨɤɢɫɥɹɟɬɫɹ ɞɨ ɋɈ2 ɢ ɇ2Ɉ. ȼ ɪɚɫɬɟɧɢɢ ɧɟɩɪɟɪɵɜɧɨ ɫɨɜɟɪɲɚɸɬɫɹ ɞɜɚ ɩɪɨɰɟɫɫɚ: 
ɚɫɫɢɦɢɥɹɰɢɹ ɢ ɞɢɫɫɢɦɢɥɹɰɢɹ ɭɝɥɟɜɨɞɨɜ. 

Ɉɩɵɬɵ ɚɤɚɞɟɦɢɤɚ Ⱥ.Ʌ.Ʉɭɪɫɚɧɨɜɚ ɫ ɦɟɱɟɧɵɦ ɭɝɥɟɪɨɞɨɦ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ 
ɭɝɥɟɪɨɞɧɨɦ ɩɢɬɚɧɢɢ ɪɚɫɬɟɧɢɣ ɛɨɥɶɲɨɟ ɭɱɚɫɬɢɟ ɩɪɢɧɢɦɚɸɬ ɧɟ ɬɨɥɶɤɨ ɥɢɫɬɶɹ, ɧɨ ɢ 
ɤɨɪɧɢ, ɩɨɝɥɨɳɚɸɳɢɟ ɭɝɥɟɤɢɫɥɨɬɭ ɢɡ ɩɨɱɜɵ ɢ ɩɟɪɟɞɚɸɳɢɟ ɟɟ ɜ ɥɢɫɬɶɹ ɢ ɞɪɭɝɢɟ 
ɡɟɥɟɧɵɟ ɱɚɫɬɢ ɪɚɫɬɟɧɢɣ. 

ɋɚɯɚɪ, ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɜ ɥɢɫɬɶɹɯ ɩɪɢ ɚɫɫɢɦɢɥɹɰɢɢ ɋɈ2 ɢɡ ɚɬɦɨɫɮɟɪɵ, 
ɞɜɢɠɟɬɫɹ ɤ ɤɨɪɧɹɦ, ɜ ɤɨɪɧɹɯ ɪɚɫɬɟɧɢɣ ɨɧ ɩɨɞɜɟɪɝɚɟɬɫɹ ɪɚɫɩɚɞɭ ɞɨ 

              Ɉ     Ɉ 

             //     // 

 ɋɇ3 – ɋ – ɋ  
                    \ 

                    Ɉɇ 

          ɩɢɪɨɜɢɧɨɝɪɚɞɧɨɣ ɤɢɫɥɨɬɵ,  

ɤɨɬɨɪɚɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɮɟɪɦɟɧɬɚ ɭɥɚɜɥɢɜɚɟɬ ɩɨɱɜɟɧɧɭɸ ɭɝɥɟɤɢɫɥɨɬɭ, ɩɪɟɜɪɚɳɚɹɫɶ 
ɜ 

                      ɇɈɈɋ – ɋ – ɋɇ2 – ɋɈɈɇ           ɳɚɜɟɥɟɜɨ-ɭɤɫɭɫɧɭɸ ɤɢɫɥɨɬɭ 

                                      ||    

                                     Ɉ     

ɢ ɨɧɚ ɥɟɝɤɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɵ 

                   ɇɈɈɋ – ɋɇ – ɋɇ2 – ɋɈɈɇ 

                                   | 

                                  Ɉɇ 

Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɤɨɪɧɹɯ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, ɧɟɫɭɳɢɟ ɩɨɱɜɟɧɧɭɸ 
ɭɝɥɟɤɢɫɥɨɬɭ, ɩɨɞɧɢɦɚɸɬɫɹ ɜɜɟɪɯ, ɡɞɟɫɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɟɤɚɪɛɨɤɫɢɥɢɪɭɸɳɢɯ 
ɮɟɪɦɟɧɬɨɜ ɩɨɱɜɟɧɧɚɹ ɭɝɥɟɤɢɫɥɨɬɚ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɢ ɫɥɭɠɢɬ ɞɨɛɚɜɨɱɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɞɥɹ ɫɢɧɬɟɡɚ ɭɝɥɟɜɨɞɨɜ. ɑɚɫɬɶ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ  ɫɚɯɚɪɨɜ ɜɧɨɜɶ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɤɨɪɧɢ, ɱɬɨɛɵ ɡɚɧɨɜɨ ɫɨɜɟɪɲɢɬɶ ɤɪɭɝɨɜɨɪɨɬ ɢ ɞɨɫɬɚɜɢɬɶ ɜ ɥɢɫɬɶɹ 
ɧɨɜɵɟ ɩɨɪɰɢɢ ɭɝɥɟɤɢɫɥɨɬɵ. 
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Ʉɥɚɫɫɢɮɢɤɚɰɢя ɭɝɥɟɜɨɞɨɜ 

 

ɉɨ ɱɢɫɥɭ ɭɝɥɟɜɨɞɧɵɯ ɨɫɬɚɬɤɨɜ, ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɩɨ ɯɚɪɚɤɬɟɪɭ 
ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɵ, ɩɨ ɬɢɩɭ ɰɢɤɥɢɱɟɫɤɨɣ ɫɜɹɡɢ ɚɬɨɦɨɜ, ɩɨ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ 
ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ (ɪɚɫɳɟɩɥɟɧɢɸ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɞɵ)  
ɭɝɥɟɜɨɞɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɟ ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ. 

 

 

 
                                                                                                                             

 Ɋɢɫ. 1 Кɥаɫɫɢɮɢɤаɰɢɹ ɫаɯаɪɨɜ (ɭɝɥɟɜɨɞɨɜ) 
 

1. ɉɪɨɫɬɵɟ ɭɝɥɟɜɨɞɵ (ɦɨɧɨɫɚɯɚɪɢɞɵ ɢɥɢ ɦɨɧɨɡɵ)  ɧɟ ɫɩɨɫɨɛɧɵ ɤ ɪɟɚɤɰɢɢ 
ɝɢɞɪɨɥɢɡɚ. Ɉɧɢ ɩɪɢ ɤɢɩɹɱɟɧɢɢ  ɫ ɪɚɡɛɚɜɥɟɧɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɧɟ ɝɢɞɪɨɥɢɡɭɸɬɫɹ, 
ɬ.ɟ. ɧɟ ɪɚɫɩɚɞɚɸɬɫɹ ɧɚ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ. Ʉ ɷɬɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ: 
ɝɥɸɤɨɡɚ, ɮɪɭɤɬɨɡɚ, ɝɚɥɚɤɬɨɡɚ ɢ ɞɪɭɝɢɟ. 

2. ɋɥɨɠɧɵɟ ɭɝɥɟɜɨɞɵ (ɩɨɥɢɫɚɯɚɪɢɞɵ ɢɥɢ ɩɨɥɢɨɡɵ) – ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɞɨ 
ɩɪɨɫɬɵɯ ɫɚɯɚɪɨɜ. Ɉɧɢ ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɨɫɬɚɬɤɨɜ ɦɨɥɟɤɭɥ ɦɨɧɨɫɚɯɚɪɢɞɨɜ, 
ɫɜɹɡɚɧɧɵɯ  ɦɟɠɞɭ ɫɨɛɨɣ. ɋɥɨɠɧɵɟ ɫɚɯɚɪɚ ɩɪɢ ɤɢɩɹɱɟɧɢɢ ɫ ɪɚɡɛɚɜɥɟɧɧɵɦɢ 
ɤɢɫɥɨɬɚɦɢ ɩɪɢɫɨɟɞɢɧɹɸɬ ɜɨɞɭ ɢ ɪɚɫɳɟɩɥɹɸɬɫɹ ɧɚ ɩɪɨɫɬɵɟ ɫɚɯɚɪɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɱɢɫɥɚ ɦɨɧɨɫɚɯɚɪɢɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɨɞɧɨɣ ɦɨɥɟɤɭɥɵ ɫɥɨɠɧɨɝɨ 
ɫɚɯɚɪɚ, ɪɚɡɥɢɱɚɸɬ: ɞɢɫɚɯɚɪɢɞɵ (ɫɚɯɚɪɨɡɚ, ɦɚɥɶɬɨɡɚ, ɬɪɟɝɚɥɨɡɚ, ɥɚɤɬɨɡɚ, 
ɰɟɥɥɨɛɢɨɡɚ), ɬɪɢɫɚɯɚɪɢɞɵ (ɪɚɮɮɢɧɨɡɚ), ɩɨɥɢɫɚɯɚɪɢɞɵ (ɤɪɚɯɦɚɥ, ɤɥɟɬɱɚɬɤɚ, 
ɝɥɢɤɨɝɟɧ). 

ɉɨɥɢɫɚɯɚɪɢɞɵ 

ɩɨɥɢɨɡɵ 

(ɫɥɨɠɧɵɟ ɫɚɯɚɪɚ 

Ɇɨɧɨɫɚɯɚɪɢɞɵ 

ɦɨɧɨɡɵ 

(ɩɪɨɫɬɵɟ ɫɚɯɚɪɚ) 

Ⱥɥɶɞɨɡɵ Ʉɟɬɨɡɵ ɇɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ 

ɫɚɯɚɪɨɩɨɞɨɛɧɵɟ 

ȼɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ 

ɧɟɫɚɯɚɪɨɩɨɞɨɛɧɵɟ 

Ɍɪɢɨɡɵ 

Ɍɟɬɪɨɡɵ 

ɉɟɧɬɨɡɵ 

Ƚɟɤɫɨɡɵ 

ȼɨɫɫɬɚɧɚɜɥɢɜɚɸ
ɳɢɟ 

ɇɟɜɨɫɫɬɚɧɚɜɥɢɜɚ
ɸɳɢɟ 

Ƚɨɦɨɩɨɥɢɫɚɯɚ
ɪɢɞɵ 

Ƚɟɬɟɪɨɩɨɥɢɫɚ 

ɯɚɪɢɞɵ 
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ɉɨɥɢɫɚɯɚɪɢɞɵ,  ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

ɚ) ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ, ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɫɜɟɤɥɨɜɢɱɧɵɣ 
ɫɚɯɚɪ; 

ɛ) ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ , ɧɚɩɪɢɦɟɪ, ɤɪɚɯɦɚɥ ɢ ɰɟɥɥɸɥɨɡɚ. 
 

ɉɪɨɫɬɵɟ ɭɝɥɟɜɨɞɵ (ɦɨɧɨɫɚɯɚɪɢɞɵ, ɦɨɧɨɡɵ) 
 

ɉɨ ɱɢɫɥɭ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɦɨɥɟɤɭɥɟ ɦɨɧɨɫɚɯɚɪɢɞɚ, 
ɪɚɡɥɢɱɚɸɬ: ɛɢɨɡɵ (ɋ2ɇ4Ɉ3), ɬɟɬɪɨɡɵ (ɋ4ɇ8Ɉ4), ɩɟɧɬɨɡɵ (ɋ5ɇ10Ɉ5), ɝɟɤɫɨɡɵ  
(ɋ6ɇ12Ɉ6) ɢ ɝɟɩɬɨɡɵ (ɋ7ɇ14Ɉ7). 

ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɢɪɨɞɟ ɢɦɟɸɬ ɝɟɤɫɨɡɵ 
(ɝɥɸɤɨɡɚ, ɮɪɭɤɬɨɡɚ, ɦɚɧɧɨɡɚ, ɝɚɥɚɤɬɨɡɚ) ɢ ɩɟɧɬɨɡɵ (ɪɢɛɨɡɚ, ɪɢɛɭɥɨɡɚ, 
ɞɟɡɨɤɫɢɪɢɛɨɡɚ, ɤɫɢɥɨɡɚ, ɚɪɚɛɢɧɨɡɚ). 
 

Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɧɨɫɚɯɚɪɢɞɨɜ 

 

Ɇɨɧɨɫɚɯɚɪɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɜɟɪɞɵɟ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɧɵɟ 
ɤɪɢɫɬɚɥɥɢɡɨɜɚɬɶɫɹ, ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ, ɩɥɨɯɨ – ɜ ɫɩɢɪɬɟ ɢ ɧɟ 
ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɷɮɢɪɟ. 

Ɋɚɫɬɜɨɪɵ ɦɨɧɨɫɚɯɚɪɢɞɨɜ, ɫɩɨɫɨɛɧɵɯ ɩɟɪɟɯɨɞɢɬɶ ɜ ɰɢɤɥɢɱɟɫɤɭɸ ɮɨɪɦɭ, 
ɢɦɟɸɬ ɨɞɧɭ ɢɧɬɟɪɟɫɧɭɸ ɨɫɨɛɟɧɧɨɫɬɶ: ɨɧɢ ɨɛɥɚɞɚɸɬ ɨɩɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, 
ɤɨɬɨɪɚɹ ɩɨ ɦɟɪɟ ɫɬɨɹɧɢɹ ɷɬɢɯ ɪɚɫɬɜɨɪɨɜ ɢɡɦɟɧɹɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɞɨɫɬɢɝɧɟɬ 
ɨɩɪɟɞɟɥɟɧɧɨɣ (ɞɥɹ ɤɚɠɞɨɝɨ ɦɨɧɨɫɚɯɚɪɢɞɚ) ɜɟɥɢɱɢɧɵ. ɗɬɨ ɹɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ 
ɨɩɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɨɧɨɫɚɯɚɪɢɞɚ ɞɨ 
ɩɨɫɬɨɹɧɧɨɝɨ ɭɝɥɚ ɜɪɚɳɟɧɢɹ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɦɭɬɚɪɨɬɚɰɢɢ. 

Ɇɭɬɚɪɨɬɚɰɢɹ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɪɚɫɬɜɨɪɟ ɨɞɧɚ ɮɨɪɦɚ ɦɨɧɨɫɚɯɚɪɢɞɚ 
ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨɞɢɬ ɜ ɞɪɭɝɭɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɪɚɫɬɜɨɪɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɨɛɟ 
ɮɨɪɦɵ ɦɨɧɨɫɚɯɚɪɢɞɚ (α ɢ ȕ) ɢ ɦɟɠɞɭ ɧɢɦɢ ɭɫɬɚɧɨɜɢɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɪɚɜɧɨɜɟɫɢɟ. 

 

ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɧɨɫɚɯɚɪɢɞɨɜ 

 

ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɧɨɫɚɯɚɪɢɞɨɜ ɨɛɭɫɥɨɜɥɟɧɵ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɮɨɪɦ 
ɦɨɧɨɫɚɯɚɪɢɞɨɜ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɜ ɧɢɯ (ɬɚɛɥ. β). 

Ɍɚɛɥɢɰɚ β. 
ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɧɨɡ (ɦɨɧɨɫɚɯɚɪɢɞɨɜ) 

ɉɨ ɚɥɶɞɟɝɢɞɧɨɣ ɝɪɭɩɩɟ ɉɨ ɤɟɬɨɝɪɭɩɩɟ ɉɨ ɫɩɢɪɬɨɜɵɦ ɝɪɭɩɩɚɦ 

1. Ɉɤɢɫɥɟɧɢɟ (ɦɹɝɤɢɦɢ ɢ 
ɫɢɥɶɧɵɦɢ ɨɤɢɫɥɢɬɟɥɹɦɢ) 
ɚ) Ag2O ɤɚɱɟɫɬɜɟɧɧɵɟ 
ɪɟɚɤɰɢɢ 

ɛ) ɋu(OH)2 

β. ɉɪɢɫɨɟɞɢɧɟɧɢɟ 

ɚ) ɇ2 

ɛ)HɋN 

 

 

 

 

 

1. ɉɪɢɫɨɟɞɢɧɟɧɢɟ 

ɚ) ɇ2 

ɛ) ɇɋN 

1. ɋ Cu(OH)2  - 

ɤɚɱɟɫɬɜɟɧɧɚɹ 
ɪɟɚɤɰɢɹ 

2. Ɉɤɢɫɥɟɧɢɟ 

 

3.  Ɉɛɪɚɡɨɜɚɧɢɟ ɷɮɢɪɨɜ 

ɚ) ɩɪɨɫɬɵɯ ɫɨ ɫɩɢɪɬɚɦɢ 

ɛ) ɫɥɨɠɧɵɯ ɫ ɤɢɫɥɨɬɚɦɢ 
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Вɚɠɧɟɣɲɢɟ ɩɨɧяɬɢя 

 

ȺɋɂɆɆȿɌɊɂɑȿɋɄɂɃ ɚɬɨɦ ɭɝɥɟɪɨɞɚ – ɚɬɨɦ, ɫɜɹɡɚɧɧɵɣ ɫ ɱɟɬɵɪɶɦɹ 
ɪɚɡɥɢɱɧɵɦɢ ɚɬɨɦɚɦɢ ɢɥɢ ɝɪɭɩɩɚɦɢ ɚɬɨɦɨɜ. 

ȽɅɘɄɈɁȺ – Ⱦ(+) - ɜɢɧɨɝɪɚɞɧɵɣ ɫɚɯɚɪ, ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɫɨɞɟɪɠɢɬɫɹ 
ɜ ɪɚɫɬɟɧɢɹɯ ɢ ɠɢɜɨɬɧɵɯ. Ɉɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɤɟ ɜɢɧɨɝɪɚɞɚ, ɜ ɞɪɭɝɢɯ ɫɥɚɞɤɢɯ 
ɩɥɨɞɚɯ, ɚ ɬɚɤɠɟ ɫɟɦɟɧɚɯ, ɥɢɫɬɶɹɯ, ɤɨɪɧɹɯ, ɰɜɟɬɚɯ. ȼ ɠɢɜɨɬɧɵɯ ɨɪɝɚɧɢɡɦɚɯ ɨɧɚ 
ɫɨɞɟɪɠɢɬɫɹ ɜ ɤɪɨɜɢ, ɥɢɦɮɟ, ɠɢɞɤɨɫɬɢ ɫɩɢɧɧɨɝɨ ɦɨɡɝɚ.  ȼ ɧɢɱɬɨɠɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ 
ɝɥɸɤɨɡɚ ɢɦɟɟɬɫɹ ɜ ɱɟɥɨɜɟɱɟɫɤɨɣ ɦɨɱɟ. ɋɨɞɟɪɠɚɧɢɟ ɝɥɸɤɨɡɵ ɜ ɦɨɱɟ ɪɟɡɤɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɫɚɯɚɪɧɨɣ ɛɨɥɟɡɧɢ, ɞɨɫɬɢɝɚɟɬ ɢɧɨɝɞɚ 1β%. 

ȽȺɅȺɄɌɈɁȺ (ɚɥɶɞɨɝɟɤɫɨɡɚ) - ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɩɪɢɪɨɞɟ ɜ ɜɢɞɟ ɞɢɫɚɯɚɪɢɞɚ 
(ɦɨɥɨɱɧɨɝɨ ɫɚɯɚɪɚ, ɥɚɤɬɨɡɵ). Ʉɪɢɫɬɚɥɥɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɫɥɚɞɤɨɝɨ ɜɤɭɫɚ. ɏɨɪɨɲɨ 
ɪɚɫɬɜɨɪɢɦɚ ɜ ɜɨɞɟ. 

ȽɅɂɄɈɁɂȾɕ – ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ ɭɝɥɟɜɨɞɨɜ, ɩɨɥɭɱɟɧɧɵɦɢ 
ɡɚɦɟɳɟɧɢɟɦ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɜ ɝɥɢɤɨɡɢɞɧɨɦ ɝɢɞɪɨɤɫɢɥɟ. 

ȾɂȺɋɌȿɊȿɈɂɁɈɆȿɊɕ – ɩɚɪɚ ɫɬɟɪɟɨɢɡɨɦɟɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɭ 
ɨɞɧɢɯ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɯ  ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɨɞɢɧɚɤɨɜɵɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɚɬɨɦɧɵɯ ɝɪɭɩɩ ɢ ɜɡɚɢɦɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦ – ɞɪɭɝɢɯ. ɇɚɩɪɢɦɟɪ: 
ɝɥɸɤɨɡɚ – ɞɢɚɫɬɟɪɟɨɢɡɨɦɟɪ  ɦɚɧɧɨɡɵ. ɋɜɨɣɫɬɜɚ ɞɢɚɫɬɟɪɟɨɢɡɨɦɟɪɨɜ ɪɚɡɥɢɱɧɵ. 

ɆɍɌȺɊɈɌȺɐɂə – ɢɡɦɟɧɟɧɢɟ ɨɩɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɚɯɚɪɚ, ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ ɜ ɪɚɫɬɜɨɪɟ 
ɫɚɯɚɪɨɜ ɩɨɫɬɟɩɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɬɚɭɬɨɦɟɪɚɦɢ – 

ɰɢɤɥɢɱɟɫɤɢɦɢ, ɝɢɞɪɚɬɧɨɣ ɢ ɚɰɢɤɥɢɱɟɫɤɢɦɢ ɮɨɪɦɚɦɢ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ 
ɫɜɨɟ ɭɞɟɥɶɧɨɟ ɜɪɚɳɟɧɢɟ. 

ɆɈɇɈɋȺɏȺɊɂȾɕ – ɭɝɥɟɜɨɞɵ, ɤɨɬɨɪɵɟ ɧɟ ɫɩɨɫɨɛɧɵ ɝɢɞɪɨɥɢɡɨɜɚɬɶɫɹ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɭɝɥɟɜɨɞɨɜ. 

ɈɉɌɂɑȿɋɄɂȿ ɂɁɈɆȿɊɕ – ɦɨɥɟɤɭɥɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 
ɬɨɥɶɤɨ ɬɟɦ, ɱɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɧɟɫɨɜɦɟɫɬɢɦɵɦɢ ɡɟɪɤɚɥɶɧɵɦɢ ɨɬɪɚɠɟɧɢɹɦɢ ɞɪɭɝ 
ɞɪɭɝɚ. Ɋɚɫɬɜɨɪɵ ɢɯ ɜɪɚɳɚɸɬ ɩɥɨɫɤɨɫɬɶ ɩɨɥɹɪɢɡɚɰɢɢ ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ ɧɢɯ 
ɥɢɧɟɣɧɨ ɩɨɥɹɪɢɡɨɜɚɧɧɨɝɨ ɫɜɟɬɚ ɜ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ (ɜɥɟɜɨ, ɜɩɪɚɜɨ). 

ɉɈɅɍȺɐȿɌȺɅɖɇɕɃ ȽɂȾɊɈɄɋɂɅ – ɝɢɞɪɨɤɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɣ ɩɪɢ 
ɨɛɪɚɡɨɜɚɧɢɢ ɰɢɤɥɢɱɟɫɤɨɣ (ɩɨɥɭɚɰɟɬɚɥɶɧɨɣ) ɮɨɪɦɵ ɫɚɯɚɪɚ ɢɡ ɚɥɶɞɨ- ɢɥɢ ɤɟɬɨ- 

ɝɪɭɩɩ. Ɉɧ ɧɚɡɵɜɚɟɬɫɹ ɟɳɟ ɝɥɢɤɨɡɢɞɧɵɦ ɝɢɞɪɨɤɫɢɥɨɦ. ɉɈɅəɊɂɁɈȼȺɇɇɕɃ 
ɋȼȿɌ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɭɱɟɧɢɟ, ɜɨɥɧɵ ɤɨɬɨɪɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɜ ɨɞɧɨɣ 
ɩɥɨɫɤɨɫɬɢ. 

ɉɂɊȺɇɈɁȺ – ɦɨɥɟɤɭɥɚ ɫɚɯɚɪɚ ɜ ɮɨɪɦɟ ɲɟɫɬɢɱɥɟɧɧɨɝɨ ɰɢɤɥɚ. 
ɊȺɐȿɆȺɌ – ɨɩɬɢɱɟɫɤɢ ɧɟ ɞɟɹɬɟɥɶɧɵɣ ɪɚɫɬɜɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɚɜɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɦɨɥɟɤɭɥ ɨɩɬɢɱɟɫɤɢɯ ɚɧɬɢɩɨɞɨɜ. 
ɊɂȻɈɁȺ – ɚɥɶɞɨɩɟɧɬɨɡɚ. ȼɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ. 
ɌȺɍɌɈɆȿɊɂə – ɹɜɥɟɧɢɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɣ (ɫɨɛɫɬɜɟɧɧɨɣ) ɢɡɨɦɟɪɢɡɚɰɢɢ 

ɜɟɳɟɫɬɜ. 
ɎɊɍɄɌɈɁȺ – ɩɥɨɞɨɜɵɣ ɫɚɯɚɪ. ɇɚɯɨɞɢɬɫɹ ɜɦɟɫɬɟ ɫ Ⱦ-ɝɥɸɤɨɡɨɣ ɜɨ ɦɧɨɝɢɯ 

ɫɥɚɞɤɢɯ ɩɥɨɞɚɯ. ɋɦɟɫɶ ɪɚɜɧɵɯ ɤɨɥɢɱɟɫɬɜ Ⱦ-ɮɪɭɤɬɨɡɵ ɢ Ⱦ-ɝɥɸɤɨɡɵ ɫɨɫɬɚɜɥɹɟɬ 
ɝɥɚɜɧɭɸ ɱɚɫɬɶ (80%) ɦɟɞɚ. Ɉɧɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɬɪɨɫɬɧɢɤɨɜɨɝɨ ɫɚɯɚɪɚ ɢ ɢɧɭɥɢɧɚ. 
Ɏɪɭɤɬɨɡɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɥɚɳɟ ɫɚɯɚɪɚ. 
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ɎɍɊȺɇɈɁȺ – ɦɨɥɟɤɭɥɚ ɫɚɯɚɪɚ ɜ ɮɨɪɦɟ ɩɹɬɢɱɥɟɧɧɨɝɨ ɰɢɤɥɚ. 
 

Ⱦɢɫɚɯɚɪɢɞɵ 

 

Ⱦɢɫɚɯɚɪɢɞɵ - ɷɬɨ ɫɥɨɠɧɵɟ ɭɝɥɟɜɨɞɵ, ɦɨɥɟɤɭɥɵ ɤɨɬɨɪɵɯ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ 
ɨɫɬɚɬɤɨɜ ɩɪɨɫɬɵɯ ɫɚɯɚɪɨɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɜɟɳɟɫɬɜɚ: 
ɫɚɯɚɪɨɡɭ, ɦɚɥɶɬɨɡɭ, ɥɚɤɬɨɡɭ, ɬɪɟɝɚɥɨɡɭ ɢ ɞɪɭɝɢɟ. ɉɨ ɫɬɪɭɤɬɭɪɟ ɨɧɢ ɹɜɥɹɸɬɫɹ 
ɩɪɨɫɬɵɦɢ ɷɮɢɪɚɦɢ,  ɨɛɪɚɡɨɜɚɧɧɵɦɢ ɨɬɧɹɬɢɟɦ ɦɨɥɟɤɭɥɵ ɜɨɞɵ ɨɬ ɞɜɭɯ ɦɨɥɟɤɭɥ 
ɩɪɨɫɬɵɯ ɫɚɯɚɪɨɜ. 

 

ɋɯɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɫɚɯɚɪɨɜ 

α-ɝɥɸɤɨɡɚ + α-ɝɥɸɤɨɡɚ, ɫɜɹɡɶ α- 1,4 ---ɦɚɥɶɬɨɡɚ -  
ȕ-ɝɥɸɤɨɡɚ + ȕ-ɝɥɸɤɨɡɚ, ɫɜɹɡɶ ȕ-1,4 ---ɰɟɥɥɨɛɢɨɡɚ -  ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɞɢɫɚɯɚɪɢɞɵ 

α-ɝɥɸɤɨɡɚ + ȕ-ɝɚɥɚɤɬɨɡɚ, ɫɜɹɡɶ ȕ-1,4 ---ɥɚɤɬɨɡɚ - 
α-ɝɥɸɤɨɡɚ + ȕ-ɮɪɭɤɬɨɡɚ, ɫɜɹɡɶ α- 1, -2 ---ɫɚɯɚɪɨɡɚ-ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ 

Ⱦɢɫɚɯɚɪɢɞɵ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɝɥɢɤɨɡɢɞɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ 
ɡɚɦɟɳɟɧɢɟɦ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɝɥɢɤɨɡɢɞɧɨɝɨ ɝɢɞɪɨɤɫɢɥɚ ɨɫɬɚɬɤɨɦ ɦɨɧɨɫɚɯɚɪɢɞɚ. 
ɇɢɠɟ ɩɪɢɜɨɞɹɬɫɹ ɮɨɪɦɭɥɵ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɞɢɫɚɯɚɪɢɞɨɜ. 

Ɇɚɥɶɬɨɡɚ (ɋ12ɇ22Ɉ11), ɢɥɢ ɫɨɥɨɞɨɜɵɣ ɫɚɯɚɪ. ɇɚɡɜɚɧɢɟ ɩɪɨɢɡɨɲɥɨ ɨɬ 
ɥɚɬɢɧɫɤɨɝɨ maltum - ɫɨɥɨɞ. 

ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɦɚɥɶɬɨɡɵ ɡɚ ɫɱɟɬ ɞɜɭɯ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ (ɜ ɮɨɪɦɭɥɚɯ 
ɩɨɞɱɟɪɤɧɭɬɵ) ɜɵɞɟɥɹɟɬɫɹ ɦɨɥɟɤɭɥɚ ɜɨɞɵ. Ɉɫɬɚɬɤɢ ɦɨɧɨɫɚɯɚɪɢɞɚ ɫɨɟɞɢɧɹɸɬɫɹ ɡɚ 
ɫɱɟɬ ɨɫɜɨɛɨɞɢɜɲɢɯɫɹ ɜɚɥɟɧɬɧɨɫɬɟɣ. 

Ʌɚɤɬɨɡɚ (ɋ12ɇ22Ɉ11), ɢɥɢ ɦɨɥɨɱɧɵɣ ɫɚɯɚɪ. ɇɚɡɜɚɧɢɟ ɩɪɨɢɡɨɲɥɨ ɨɬ 
ɥɚɬɢɧɫɤɨɝɨ laktum - ɦɨɥɨɤɨ. Ʌɚɤɬɨɡɚ ɫɨɞɟɪɠɢɬɫɹ ɜ ɦɨɥɨɤɟ (4-5%), ɨɬɫɸɞɚ 
ɧɚɡɜɚɧɢɟ ɦɨɥɨɱɧɵɣ ɫɚɯɚɪ. Ɉɧ ɹɜɥɹɟɬɫɹ ɩɢɬɚɬɟɥɶɧɵɦ ɩɪɨɞɭɤɬɨɦ ɞɥɹ ɞɟɬɟɣ. ɉɨ 
ɫɬɪɭɤɬɭɪɟ ɥɚɤɬɨɡɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 1,4-ɝɚɥɚɤɬɨɡɢɞɨɝɥɸɤɨɡɭ, ɬ.ɟ. ɝɥɢɤɨɡɢɞɧɵɣ 
ɝɢɞɪɨɤɫɢɥ ɝɚɥɚɤɬɨɡɵ ɭɱɚɫɬɜɭɟɬ ɜ ɜɵɞɟɥɟɧɢɢ ɜɨɞɵ, ɚ ɭ ɝɥɸɤɨɡɵ ɭɱɚɫɬɜɭɟɬ 
ɝɢɞɪɨɤɫɢɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ  ɭ ɱɟɬɜɟɪɬɨɝɨ ɚɬɨɦɚ ɭɝɥɟɪɨɞɚ. 

ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɦɚɥɶɬɨɡɵ ɢ ɥɚɤɬɨɡɵ ɜ ɪɟɚɤɰɢɢ ɜɵɞɟɥɟɧɢɹ ɜɨɞɵ ɭɱɚɫɬɜɭɟɬ 
ɝɥɢɤɨɡɢɞɧɵɣ ɝɢɞɪɨɤɫɢɥ ɨɞɧɨɣ ɦɨɥɟɤɭɥɵ ɦɨɧɨɫɚɯɚɪɢɞɚ, ɚ ɭ ɞɪɭɝɨɣ ɨɧ 
ɫɨɯɪɚɧɹɟɬɫɹ. Ɍɚɤɨɣ ɬɢɩ ɫɜɹɡɢ ɧɚɡɵɜɚɟɬɫɹ ɦɚɥɶɬɨɡɧɵɦ. Ⱦɢɫɚɯɚɪɢɞɵ, ɩɨɫɬɪɨɟɧɧɵɟ 
ɩɨ ɦɚɥɶɬɨɡɧɨɦɭ ɬɢɩɭ, ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɚɜɧɨɜɟɫɢɢ 
ɫ ɨɬɤɪɵɬɨɣ ɮɨɪɦɨɣ. 

ɋɚɯɚɪɨɡɚ (ɋ12ɇ22Ɉ11), ɢɥɢ ɬɪɨɫɬɧɢɤɨɜɵɣ ɢ ɫɜɟɤɥɨɜɢɱɧɵɣ ɫɚɯɚɪ. 

ɋɚɯɚɪɨɡɚ ɫɨɞɟɪɠɢɬɫɹ ɜ ɥɢɫɬɶɹɯ, ɫɨɤɟ ɢ ɩɥɨɞɚɯ ɦɧɨɝɢɯ ɪɚɫɬɟɧɢɣ. Ɉɫɨɛɟɧɧɨ ɛɨɝɚɬɵ 
ɟɸ ɫɚɯɚɪɧɵɣ ɬɪɨɫɬɧɢɤ (14-16%) ɢ ɫɚɯɚɪɧɚɹ ɫɜɟɤɥɚ (16-20%), ɢɡ ɤɨɬɨɪɵɯ ɨɛɵɱɧɨ ɢ 
ɩɨɥɭɱɚɸɬ ɫɚɯɚɪɨɡɭ. Ɇɨɥɟɤɭɥɚ ɟɟ ɫɨɫɬɨɢɬ ɢɡ ɨɫɬɚɬɤɨɜ α-ɝɥɸɤɨɡɵ ɢ ȕ-ɮɪɭɤɬɨɡɵ. ɉɨ 
ɫɬɪɭɤɬɭɪɟ ɨɧɚ ɹɜɥɹɟɬɫɹ 1,β-ɝɥɸɤɨɡɢɞɨɮɪɭɤɬɨɡɢɞɨɦ. 

Ɍɪɟɝɚɥɨɡɚ (ɋ12ɇ22Ɉ11) , ɝɪɢɛɧɨɣ ɫɚɯɚɪ. Ɉɧ ɫɨɞɟɪɠɢɬɫɹ ɜ ɝɪɢɛɚɯ (ɨɬɫɸɞɚ 
ɟɝɨ ɧɚɡɜɚɧɢɟ), ɫɩɨɪɵɧɶɟ ɢ ɧɟɤɨɬɨɪɵɯ ɛɚɤɬɟɪɢɹɯ (ɛɚɰɢɥɥɚɯ ɩɪɨɤɚɡɵ), ɨɛɥɚɞɚɟɬ 
ɫɥɚɞɤɢɦ ɜɤɭɫɨɦ. ɉɨ ɫɬɪɭɤɬɭɪɟ ɹɜɥɹɟɬɫɹ 1,1-ɝɥɸɤɨɡɢɞɨɝɥɸɤɨɡɢɞɨɦ.  

ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɬɪɟɝɚɥɨɡɵ ɦɨɥɟɤɭɥɚ ɜɨɞɵ ɜɵɞɟɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɝɥɢɤɨɡɢɞɧɵɯ 
ɝɢɞɪɨɤɫɢɥɨɜ ɞɜɭɯ ɦɨɥɟɤɭɥ ɝɥɸɤɨɡ, ɚ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɫɚɯɚɪɨɡɵ – ɡɚ ɫɱɟɬ 
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ɝɥɸɤɨɡɢɞɧɨɝɨ ɝɢɞɪɨɤɫɢɥɚ ɝɥɸɤɨɡɵ ɮɪɭɤɬɨɡɢɞɧɨɝɨ – ɮɪɭɤɬɨɡɵ. Ɍɚɤɨɣ ɬɢɩ ɫɜɹɡɢ 
ɧɚɡɵɜɚɸɬ ɬɪɟɝɚɥɨɡɧɵɦ. ȼ ɞɢɫɚɯɚɪɢɞɚɯ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɨ ɞɚɧɧɨɦɭ ɬɢɩɭ, 
ɝɥɢɤɨɡɢɞɧɵɟ ɢ ɮɪɭɤɬɨɡɢɞɧɵɟ ɝɢɞɪɨɤɫɢɥɵ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ 
ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɨɧɢ ɧɟ ɨɛɪɚɡɭɸɬ ɨɬɤɪɵɬɵɯ (ɚɥɶɞɟɝɢɞɧɵɯ ɢɥɢ ɤɟɬɨ) ɮɨɪɦ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɩɪɨɹɜɥɹɸɬ ɫɜɨɣɫɬɜɚ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɚɥɶɞɨ- ɢ ɤɟɬɨɝɟɤɫɨɡ. ɉɪɢ 
ɝɢɞɪɨɥɢɡɟ ɫɚɯɚɪɨɡɵ ɨɛɪɚɡɭɸɬɫɹ ɦɨɥɟɤɭɥɵ Ⱦ-ɝɥɸɤɨɡɵ ɢ Ⱦ-ɮɪɭɤɬɨɡɵ, ɱɬɨ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɭɝɥɚ ɜɪɚɳɟɧɢɹ – ɢɧɜɟɪɫɢɟɣ: 
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ɩɢɳɟɜɨɣ ɫɚɯɚɪ                               ɫɭɦɦɚɪɧɨɟ ɜɪɚɳɟɧɢɟ – 40,7
0 

 

ɉɨɥɢɫɚɯɚɪɢɞɵ 

ɉɨɥɢɫɚɯɚɪɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɜɟɳɟɫɬɜɚ 
(ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɨɬ β0000  ɞɨ 1000000 ɢ ɜɵɲɟ). Ɇɨɥɟɤɭɥɵ ɩɨɥɢɫɚɯɚɪɢɞɨɜ 
ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɨɞɭɤɬ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɦɨɧɨɫɚɯɚɪɢɞɨɜ. ɉɪɢ ɩɨɥɧɨɦ 
ɝɢɞɪɨɥɢɡɟ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ ɨɧɢ ɨɛɪɚɡɭɸɬ ɦɨɧɨɡɵ. Ɍɟ ɢɡ ɧɢɯ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ 
ɨɞɧɭ ɦɨɧɨɡɭ (ɦɨɧɨɫɚɯɚɪɢɞ), ɧɚɡɵɜɚɸɬɫɹ ɝɨɦɨɩɨɥɢɫɚɯɚɪɢɞɧɵɦɢ. ȿɫɥɢ 
ɨɛɪɚɡɭɟɬɫɹ ɫɦɟɫɶ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɦɨɧɨɫɚɯɚɪɢɞɨɜ – ɷɬɨ ɝɟɬɟɪɨɩɨɥɢɫɚɯɚɪɢɞɵ. 

Ʉ ɝɨɦɨɩɨɥɢɫɚɯɚɪɢɞɚɦ ɨɬɧɨɫɹɬɫɹ ɤɪɚɯɦɚɥ (ɚɦɢɥɨɡɚ, ɚɦɢɥɨɩɟɤɬɢɧ), ɝɥɢɤɨɝɟɧ, 
ɰɟɥɥɸɥɨɡɚ, ɢɧɭɥɢɧ; ɤ ɝɟɬɟɪɨɩɨɥɢɫɚɯɚɪɢɞɚɦ – ɝɟɦɢɰɟɥɥɸɥɨɡɵ, ɤɚɦɟɞɢ, 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɨɥɢɫɚɯɚɪɢɞɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɞɪɭɝɢɟ. Ɉɛɳɚɹ ɮɨɪɦɭɥɚ 
ɩɨɥɢɫɚɯɚɪɢɞɨɜ (ɋ6ɇ10Ɉ5)n. 

 

Ʉɪɚɯɦɚɥ 

Ʉɪɚɯɦɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɥɵɣ ɩɨɪɨɲɨɤ, ɧɟ ɪɚɫɬɜɨɪɢɦɵɣ ɜ ɯɨɥɨɞɧɨɣ 
ɜɨɞɟ ɢ ɨɛɪɚɡɭɸɳɢɣ ɤɨɥɥɨɢɞɧɵɣ ɪɚɫɬɜɨɪ –  ɜ ɝɨɪɹɱɟɣ. 

ɋɬɪɨɟɧɢɟ. Ʉɪɚɯɦɚɥ –  ɩɪɢɪɨɞɧɵɣ ɩɨɥɢɦɟɪ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɩɨɥɢɫɚɯɚɪɢɞɨɜ 
ɞɜɭɯ ɬɢɩɨɜ: ɚɦɢɥɨɡɵ (15-β5%) ɢ ɚɦɢɥɨɩɟɤɬɢɧɚ (75-85%). Ⱥɦɢɥɨɡɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɞɥɢɧɧɭɸ ɥɢɧɟɣɧɭɸ ɰɟɩɶ ɨɫɬɚɬɤɨɜ α-Ⱦ-ɝɥɸɤɨɡɵ, ɫɨɟɞɢɧɟɧɧɵɯ ɱɟɪɟɡ 
ɤɢɫɥɨɪɨɞɧɵɟ ɚɬɨɦɵ ɜ ɩɨɥɨɠɟɧɢɢ 1,4 (ɪɚɫɬɜɨɪɢɦɵɣ ɤɪɚɯɦɚɥ). Ⱥɦɢɥɨɩɟɤɬɢɧ 
ɫɨɫɬɨɢɬ ɬɚɤɠɟ ɢɡ  ɨɫɬɚɬɤɨɜ α-Ⱦ-ɝɥɸɤɨɡɵ, ɧɨ ɢɦɟɟɬ  ɪɚɡɜɟɬɜɥɟɧɧɨɟ ɫɬɪɨɟɧɢɟ. 
Ɉɛɳɟɟ ɱɢɫɥɨ ɝɥɸɤɨɡɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɦɨɥɟɤɭɥɟ ɤɪɚɯɦɚɥɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɛɨɥɟɟ 
6000. Ɏɪɚɝɦɟɧɬ ɥɢɧɟɣɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɪɚɯɦɚɥɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

                  ɋɇ2Ɉɇ 

                   

            ɇ                         ɇ    
                       H        Ɉ      

                     Ɉɇ     H 

                         

   
__ 

Ɉ                                              n 
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                     ɇ       OH 

ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ ɤɪɚɯɦɚɥ 
ɝɢɞɪɨɥɢɡɭɟɬɫɹ ɫ ɪɚɡɪɵɜɨɦ  ɫɜɹɡɟɣ ɦɟɠɞɭ ɨɫɬɚɬɤɚɦɢ Ⱦ-ɝɥɸɤɨɡɵ. ɉɪɢ ɷɬɨɦ 
ɨɛɪɚɡɭɟɬɫɹ ɪɹɞ  ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ (ɞɟɤɫɬɪɢɧɵ, ɦɚɥɶɬɨɡɚ). Ʉɨɧɟɱɧɵɦ 
ɩɪɨɞɭɤɬɨɦ ɝɢɞɪɨɥɢɡɚ  ɹɜɥɹɟɬɫɹ ɝɥɸɤɨɡɚ: 

                               H+
, t 

        (ɋ6ɇ10Ɉ5)n + Чɇ2Ɉ            n C6H12O6 

Ⱥɦɢɥɨɡɚ ɞɚɟɬ ɫ ɣɨɞɨɦ ɫɢɧɟɟ ɨɤɪɚɲɢɜɚɧɢɟ, ɚɦɢɥɨɩɟɤɬɢɧ ɨɤɪɚɲɢɜɚɟɬɫɹ 
ɣɨɞɨɦ ɜ ɤɪɚɫɧɨɜɚɬɨ-ɮɢɨɥɟɬɨɜɵɣ ɰɜɟɬ. ɗɬɨ ɤɚɱɟɫɬɜɟɧɧɚɹ ɪɟɚɤɰɢɹ ɧɚ ɤɪɚɯɦɚɥ ɢ 
ɣɨɞ. 

 

Ƚɥɢɤɨɝɟɧ 

Ƚɥɢɤɨɝɟɧ – ɷɬɨ «ɠɢɜɨɬɧɵɣ ɤɪɚɯɦɚɥ». Ɉɧ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɜ ɩɟɱɟɧɢ ɢ 
ɱɚɫɬɢɱɧɨ ɜ ɦɵɲɰɚɯ. ɉɟɱɟɧɶ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ β0 ɜɟɫɨɜɵɯ ɩɪɨɰɟɧɬɨɜ ɝɥɢɤɨɝɟɧɚ. 
Ɇɧɨɝɨ ɝɥɢɤɨɝɟɧɚ ɜ ɭɫɬɪɢɰɚɯ. Ƚɥɢɤɨɝɟɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɦɨɪɮɧɵɣ ɛɟɥɵɣ 
ɩɨɪɨɲɨɤ. ȼ ɝɨɪɹɱɟɣ ɜɨɞɟ ɪɚɫɬɜɨɪɹɟɬɫɹ, ɨɛɪɚɡɭɹ ɤɨɥɥɨɢɞɧɵɣ ɪɚɫɬɜɨɪ, ɫ ɣɨɞɨɦ ɞɚɟɬ 
ɤɪɚɫɧɨɜɚɬɨ-ɛɭɪɨɟ ɨɤɪɚɲɢɜɚɧɢɟ. ɉɪɢ ɝɢɞɪɨɥɢɡɟ ɞɚɟɬ Ⱦ-ɝɥɸɤɨɡɭ. 

 

ɂɧɭɥɢɧ 

ɉɨɥɢɫɚɯɚɪɢɞ ɡɟɦɥɹɧɨɣ ɝɪɭɲɢ (ɬɨɩɢɧɚɦɛɭɪɚ) ɢ ɤɥɭɛɧɟɣ ɝɟɨɪɝɢɧɚ – ɚɧɚɥɨɝ 
ɤɪɚɯɦɚɥɚ, ɩɨɫɬɪɨɟɧɧɵɣ ɢɡ ɨɫɬɚɬɤɨɜ Ⱦ-ɮɪɭɤɬɨɡɵ. Ɉɧ ɝɢɞɪɨɥɢɡɭɟɬɫɹ ɜ ɮɪɭɤɬɨɡɭ. ȼ 
ɨɬɥɢɱɢɟ ɨɬ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɤɪɚɯɦɚɥɚ, ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ ɜɩɨɥɧɟ ɪɚɫɬɜɨɪɢɦ, ɫ ɣɨɞɨɦ 
ɢɧɭɥɢɧ ɧɟ ɞɚɟɬ ɨɤɪɚɲɢɜɚɧɢɹ. 

 

ɐɟɥɥɸɥɨɡɚ 

ɐɟɥɥɸɥɨɡɚ (ɤɥɟɬɱɚɬɤɚ) – ɨɫɧɨɜɧɨɟ ɜɟɳɟɫɬɜɨ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ. Ɉɧɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɜɟɪɞɨɟ ɜɨɥɨɤɧɢɫɬɨɟ ɜɟɳɟɫɬɜɨ, ɧɟ ɪɚɫɬɜɨɪɢɦɨɟ ɜ ɜɨɞɟ, ɧɨ 
ɪɚɫɬɜɨɪɢɦɨɟ ɜ ɚɦɦɢɚɱɧɨɦ ɪɚɫɬɜɨɪɟ ɝɢɞɪɨɤɫɢɞɚ ɦɟɞɢ (II) (ɪɟɚɤɬɢɜ ɒɜɟɣɰɟɪɚ). 

ɋɬɪɨɟɧɢɟ. ɐɟɥɥɸɥɨɡɚ – ɩɪɢɪɨɞɧɵɣ ɩɨɥɢɦɟɪ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɪɚɯɦɚɥɚ, ɟɟ 
ɦɨɥɟɤɭɥɵ ɫɨɫɬɨɹɬ ɬɨɥɶɤɨ ɢɡ ɥɢɧɟɣɧɵɯ ɰɟɩɟɣ, ɫɨɞɟɪɠɚɳɢɯ ɨɫɬɚɬɤɢ ȕ-ɝɥɸɤɨɡɵ, 
ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɱɟɪɟɡ 1 ɢ 4 ɭɝɥɟɪɨɞɧɵɟ ɚɬɨɦɵ. ɑɢɫɥɨ ɝɥɸɤɨɡɧɵɯ ɨɫɬɚɬɤɨɜ ɜ 
ɦɨɥɟɤɭɥɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 1β000. Ɏɪɚɝɦɟɧɬ ɥɢɧɟɣɧɨɣ ɫɬɪɭɤɬɭɪɵ ɰɟɥɥɸɥɨɡɵ 
ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

                  CH2OH 

                   

          H                      O                 

                                 H 

                    OH          H 

                                                      Ɉ 

 

                    H            OH     H             n 

 

 

ȼɨɩɪɨɫɵ ɞɥɹ  ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
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1.Ɉɩɬɢɱɟɫɤɚɹ ɢɡɨɦɟɪɢɹ. Ʉɚɤɨɣ ɚɬɨɦ ɭɝɥɟɪɨɞɚ ɧɚɡɵɜɚɟɬɫɹ   ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɦ? 

2.Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɨɧɨɫɚɯɚɪɢɞɨɜ. 
3.ɑɬɨ ɨɛɨɡɧɚɱɚɸɬ ɫɢɦɜɨɥɵ Ⱦ ɢ L, ɚ ɬɚɤɠɟ ɡɧɚɤɢ (+) ɢ (-) ɩɟɪɟɞ ɧɚɡɜɚɧɢɟɦ 
ɦɨɧɨɫɚɯɚɪɢɞɨɜ? 

4.ɇɚɩɢɫɚɬɶ ɧɚɡɜɚɧɢɹ ɲɟɫɬɢ ɬɚɭɬɨɦɟɪɧɵɯ ɮɨɪɦ Ⱦ-ɝɥɸɤɨɡɵ. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ 
ɹɜɥɟɧɢɟ ɬɚɭɬɨɦɟɪɢɢ? 

5.Ɉɬɥɢɱɢɟ ɝɥɸɤɨɡɢɞɧɨɝɨ ɝɢɞɪɨɤɫɢɥɚ ɨɬ ɞɪɭɝɢɯ ɫɩɢɪɬɨɜɵɯ ɝɢɞɪɨɤɫɢɥɨɜ. 
6.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ (ɩɪɨɟɤɰɢɨɧɧɵɟ) ɮɨɪɦɭɥɵ α - ɢ ȕ- Ⱦ- ɪɢɛɨɡɵ. Ɉɬɦɟɬɢɬɶ ɜ 
ɷɬɢɯ ɮɨɪɦɭɥɚɯ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɟ ɭɝɥɟɪɨɞɧɵɟ ɚɬɨɦɵ. 
7.ɑɬɨ ɬɚɤɨɟ ɦɭɬɚɪɨɬɚɰɢɹ ɢ ɱɟɦ ɨɧɚ ɨɛɴɹɫɧɹɟɬɫɹ? 

8.ɑɬɨ ɬɚɤɨɟ ɷɩɢɦɟɪɵ? ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪ. 
9.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɬɚɭɬɨɦɟɪɧɵɯ ɮɨɪɦ Ⱦ-ɮɪɭɤɬɨɡɵ (ɨɬɤɪɵɬɭɸ ɢ 
ɩɢɪɚɧɨɡɧɵɟ), ɧɚɡɜɚɬɶ ɢɯ. 
10.ɋɯɟɦɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɝɥɸɤɨɡɵ. 
11.Ɉɫɭɳɟɫɬɜɢɬɶ ɩɟɪɟɯɨɞ ɢ ɧɚɩɢɫɚɬɶ ɜ ɜɢɞɟ ɩɪɨɟɤɰɢɨɧɧɵɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɮɨɪɦɭɥ:    α-Ⱦ-ɝɥɸɤɨɩɢɪɚɧɨɡɵ  ⇄ Ⱦ-ɝɥɸɤɨɡɚ ⇄ ȕ-Ⱦ-ɝɥɸɤɨɩɢɪɚɧɨɡɵ. 
12.ɋɩɢɪɬɨɜɵɟ ɫɜɨɣɫɬɜɚ ɫɚɯɚɪɨɜ. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɛɪɚɡɨɜɚɧɢɹ 
ɮɪɭɤɬɨɡɨ-6-ɮɨɫɮɚɬɚ ɢ ɮɪɭɤɬɨɡɨ – 1,6-ɞɢɮɨɫɮɚɬɚ. 
13.Ʉɚɤɢɟ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɥɸɤɨɡɵ  ɩɨɞɬɜɟɪɠɞɚɸɬ ɟɟ: ɚ)ɚɥɶɞɟɝɢɞɧɭɸ; 
ɛ)ɫɩɢɪɬɨɜɭɸ ɩɪɢɪɨɞɭ? Ⱦɚɬɶ ɨɬɜɟɬ, ɫɨɩɪɨɜɨɠɞɚɹ ɟɝɨ ɭɪɚɜɧɟɧɢɹɦɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɚɤɰɢɣ. 
14.ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ  ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɞɢɫɚɯɚɪɢɞɵ ɨɬ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ? 
ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪ. 
15.ɍɪɚɜɧɟɧɢɟ ɫɢɧɬɟɡɚ ɞɢɫɚɯɚɪɢɞɚ –ɥɚɤɬɨɡɵ(ɦɨɥɨɱɧɨɝɨ ɫɚɯɚɪɚ). Ʉɚɤɚɹ ɫɜɹɡɶ ɦɟɠɞɭ 
ɦɨɧɨɫɚɯɚɪɢɞɚɦɢ ɜ  ɥɚɤɬɨɡɟ? 

16.ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɢɧɜɟɪɫɢɹ ɫɚɯɚɪɚ?  ɑɬɨ ɬɚɤɨɟ ɢɧɜɟɪɬɧɵɣ ɫɚɯɚɪ? 

17.ɍɪɚɜɧɟɧɢɟ ɫɢɧɬɟɡɚ ɦɚɥɶɬɨɡɵ (ɫɨɥɨɞɨɜɨɝɨ ɫɚɯɚɪɚ). Ʉɚɤɚɹ ɫɜɹɡɶ ɦɟɠɞɭ 
ɦɨɧɨɫɚɯɚɪɢɞɚɦɢ ɜ ɦɚɥɶɬɨɡɟ? 

18.ɉɨɥɢɫɚɯɚɪɢɞɵ. ɑɟɦ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɫɬɪɨɟɧɢɸ ɤɥɟɬɱɚɬɤɚ ɨɬ ɤɪɚɯɦɚɥɚ? ɇɚɩɢɲɢɬɟ 
ɰɢɤɥɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɭɱɚɫɬɤɨɜ ɦɨɥɟɤɭɥ ɤɥɟɬɱɚɬɤɢ ɢ ɤɪɚɯɦɚɥɚ. 
19.Ʉɚɤɢɟ ɩɪɨɞɭɤɬɵ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɤɥɟɬɱɚɬɤɢ. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɢ ɩɨɫɬɟɩɟɧɧɨɝɨ ɝɢɞɪɨɥɢɡɚ ɬɪɢɫɚɯɚɪɢɞɚ. 
20.Ɉɩɢɫɚɬɶ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ ɝɥɢɤɨɝɟɧɚ. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɦɚɥɶɬɨɡɵ ɢɡ ɝɥɸɤɨɡɨ-1-ɮɨɫɮɚɬɚ ɢ α-Ⱦ-ɝɥɸɤɨɡɵ (ɩɪɢ ɷɬɨɣ ɪɟɚɤɰɢɢ 
ɜɵɞɟɥɹɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɮɨɫɮɨɪɧɚɹ ɤɢɫɥɨɬɚ. 
 

Ɍɟɦɚ 4.  ȺɁɈɌɋɈȾȿɊɀȺЩɂȿ ɈɊȽȺɇɂɑȿɋɄɂȿ ɋɈȿȾɂɇȿɇɂə 

 

Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɚɦɢɧɵ, ɚɦɢɞɵ ɤɢɫɥɨɬ, ɚɦɢɧɨɤɢɫɥɨɬɵ, ɛɟɥɤɢ. 
Ⱥɦɢɧɵ – ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɡɚɦɟɳɟɧɢɢ 

ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɜ ɦɨɥɟɤɭɥɟ ɚɦɦɢɚɤɚ ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɪɚɞɢɤɚɥ. ɉɨ ɤɨɥɢɱɟɫɬɜɭ 
ɡɚɦɟɳɟɧɧɵɯ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɜ ɚɦɦɢɚɤɟ ɚɦɢɧɵ ɞɟɥɹɬ ɧɚ ɩɟɪɜɢɱɧɵɟ, ɜɬɨɪɢɱɧɵɟ ɢ 
ɬɪɟɬɢɱɧɵɟ. ɇɟɨɛɯɨɞɢɦɨ ɭɹɫɧɢɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɚɦɢɧɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɪɚɞɢɤɚɥɚ (ɚɦɢɧɵ ɠɢɪɧɨɝɨ ɢ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ). 
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ɉɪɢ ɢɡɭɱɟɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɚɦɢɧɨɜ ɧɚɞɨ ɡɧɚɬɶ, ɤɚɤ ɪɟɚɝɢɪɭɸɬ 
ɚɦɢɧɵ ɫ ɜɨɞɨɣ ɢ ɤɢɫɥɨɬɚɦɢ, ɢɡɭɱɢɬɶ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɢɫɥɵɯ ɢ ɫɪɟɞɧɢɯ 
ɫɨɥɟɣ. 

Ⱥɦɢɧɵ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɚɦɦɢɚɤ, ɨɛɥɚɞɚɸɬ ɨɫɧɨɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ 
ɨɛɭɫɥɨɜɥɟɧɵ ɧɚɥɢɱɢɟɦ ɭ ɚɡɨɬɚ ɫɜɨɛɨɞɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ, ɩɪɢɬɹɝɢɜɚɸɳɟɣ 
ɩɪɨɬɨɧ. 

Ⱥɦɢɧɵ ɠɢɪɧɨɝɨ ɪɹɞɚ ɛɨɥɟɟ ɫɢɥɶɧɵɟ ɨɫɧɨɜɚɧɢɹ, ɱɟɦ ɚɦɦɢɚɤ. Ȼɨɥɟɟ 
ɫɢɥɶɧɚɹ ɳɟɥɨɱɧɚɹ ɪɟɚɤɰɢɹ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɚɦɢɧɨɜ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ 
ɢɧɞɭɤɰɢɨɧɧɵɦ  ɜɥɢɹɧɢɟɦ ɚɥɤɢɥɶɧɵɯ ɪɚɞɢɤɚɥɨɜ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɩɨɜɵɲɚɟɬɫɹ 
ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɭ ɚɬɨɦɚ ɚɡɨɬɚ. ɇɭɠɧɨ ɡɧɚɬɶ, ɤɚɤ ɜɟɞɭɬ ɫɟɛɹ ɚɦɢɧɵ ɫ 
ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɨɣ, ɬɚɤ ɤɚɤ ɷɬɚ ɪɟɚɤɰɢɹ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ  ɧɢɯ ɢ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɥɢɱɢɬɶ ɩɟɪɜɢɱɧɵɟ, ɜɬɨɪɢɱɧɵɟ ɢ ɬɪɟɬɢɱɧɵɟ ɚɦɢɧɵ. ɍ 
ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɚɦɢɧɨɜ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɜɵɪɚɠɟɧɵ ɫɥɚɛɟɟ, ɱɟɦ ɭ ɚɦɢɧɨɜ 
ɠɢɪɧɨɝɨ ɪɹɞɚ, ɬɚɤ ɤɚɤ ɫɤɚɡɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɛɟɧɡɨɥɶɧɨɝɨ ɤɨɥɶɰɚ. 
 

Ⱥɦɢɞɵ ɤɢɫɥɨɬ 

Ⱥɦɢɞɚɦɢ ɧɚɡɵɜɚɸɬ  ɩɪɨɢɡɜɨɞɧɵɟ ɤɢɫɥɨɬ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬɫɹ ɢɡ ɧɢɯ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɡɚɦɟɳɟɧɢɹ ɝɢɞɪɨɤɫɢɥɚ ɜ ɤɚɪɛɨɤɢɫɥɶɧɨɣ ɝɪɭɩɩɟ ɧɚ ɚɦɢɧɨɝɪɭɩɩɭ – NH2. 

                        O                          O 

                       //                          // 

               R – C         →      R – C 

                       \                           \ 

                       OH                     NH2 
                      ɤɢɫɥɨɬɚ                   ɚɦɢɞ 

Ⱥɦɢɞɵ ɤɢɫɥɨɬ ɧɚɡɵɜɚɸɬɫɹ ɨɛɵɱɧɨ ɩɨ ɬɟɦ ɤɢɫɥɨɬɚɦ, ɨɬ ɤɨɬɨɪɵɯ ɨɧɢ 
ɩɪɨɢɡɜɨɞɹɬɫɹ. 

ɇɚɩɪɢɦɟɪ: 
 

        Ɉ                                                                                      Ɉ      
        //                                                                                       // 

ɇ – ɋ  ɚɦɢɞ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ (ɮɨɪɦɚɦɢɞ)       ɋɇ3 – ɋ ɚɦɢɞ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ (ɚɰɟɬɚɦɢɞ) 
        \                                                                                        \ 

       NH2                                                                                  NH2 

Ɇɨɱɟɜɢɧɚ ɢɥɢ ɩɨɥɧɵɣ ɚɦɢɞ  ɭɝɨɥɶɧɨɣ ɤɢɫɥɨɬɵ ɢɥɢ ɤɚɪɛɚɦɢɞ 

ɇ2N – ɋ – NH2 

            || 

           O 

Ɇɨɱɟɜɢɧɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɪɨɞɭɤɬɨɦ ɞɟɡɚɫɫɢɦɢɥɹɰɢɢ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɠɢɜɨɬɧɵɯ ɨɪɝɚɧɢɡɦɚɯ. 

ȼ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɜɵɞɟɥɹɟɬ ɫ ɦɨɱɨɣ  β8-γ0 ɝ ɦɨɱɟɜɢɧɵ. 
Ɇɨɱɟɜɢɧɚ ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɥɨɧɝɢɪɭɸɳɟɝɨ 

ɚɡɨɬɧɨɝɨ ɭɞɨɛɪɟɧɢɹ ɢ ɞɨɛɚɜɨɤ ɤ ɤɨɪɦɚɦ ɠɜɚɱɧɵɯ ɠɢɜɨɬɧɵɯ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɢɫɬɨɱɧɢɤ ɧɟɛɟɥɤɨɜɨɝɨ ɚɡɨɬɚ. Ɇɨɱɟɜɢɧɚ ɬɚɤɠɟ ɫɥɭɠɢɬ ɢɫɯɨɞɧɵɦ ɫɵɪɶɟɦ ɞɥɹ 
ɫɢɧɬɟɡɚ ɩɥɚɫɬɦɚɫɫ ɢ ɧɟɤɨɬɨɪɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɝɟɪɛɢɰɢɞɨɜ. ɉɨɷɬɨɦɭ ɟɟ ɩɪɨɢɡɜɨɞɹɬ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. 
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Ⱥɦɢɧɨɤɢɫɥɨɬɵ, ɩɨɥɢɩɟɩɬɢɞɵ, ɛɟɥɤɢ 

 

Аɦɢɧɨɤɢɫɥɨɬɵ 

ɉɪɢɫɬɭɩɚɹ ɤ ɢɡɭɱɟɧɢɸ ɚɦɢɧɨɤɢɫɥɨɬ, ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ 
ɢɯ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ  ɤɚɤ ɩɪɨɢɡɜɨɞɧɵɟ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ, ɜ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦ 
ɪɚɞɢɤɚɥɟ ɤɨɬɨɪɵɯ ɚɬɨɦɵ ɜɨɞɨɪɨɞɚ ɡɚɦɟɳɟɧɵ ɧɚ ɨɞɧɭ ɢɥɢ ɛɨɥɟɟ ɚɦɢɧɨɝɪɭɩɩ        

(-NH2). 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɚɦɢɧɨɤɢɫɥɨɬ ɫɥɟɞɭɟɬ ɭɹɫɧɢɬɶ ɢɯ ɧɨɦɟɧɤɥɚɬɭɪɭ, 
ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɢ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ, ɧɭɠɧɨ ɭɦɟɬɶ ɩɢɫɚɬɶ ɮɨɪɦɭɥɵ ɜɚɠɧɟɣɲɢɯ 
ɚɦɢɧɨɤɢɫɥɨɬ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɢɡɨɦɟɪɢɢ  ɚɦɢɧɨɤɢɫɥɨɬ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɢɡɨɦɟɪɢɸ, 
ɫɜɹɡɚɧɧɭɸ ɫ ɩɨɥɨɠɟɧɢɟɦ ɚɦɢɧɨɝɪɭɩɩɵ (α- ȕ- ɢ Ȗ-ɚɦɢɧɨɤɢɫɥɨɬɵ), ɢ ɨɩɬɢɱɟɫɤɭɸ 
ɢɡɨɦɟɪɢɸ (ɩɪɢɪɨɞɧɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ ɨɬɧɨɫɹɬɫɹ ɤ L-ɪɹɞɭ). 

Ⱥɦɢɧɨɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɜ ɨɪɝɚɧɢɡɦɟ ɠɢɜɨɬɧɵɯ, 
ɧɚɡɵɜɚɸɬɫɹ ɧɟɡɚɦɟɧɢɦɵɦɢ. Ⱥɦɢɧɨɤɢɫɥɨɬɵ ɜ ɛɟɥɤɚɯ ɫɜɹɡɚɧɵ  ɩɟɩɬɢɞɧɨɣ ɫɜɹɡɶɸ. 

ɇɭɠɧɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɜ ɦɨɥɟɤɭɥɟ ɚɦɢɧɨɤɢɫɥɨɬɵ ɢɦɟɸɬɫɹ 
ɞɜɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ: ɤɚɪɛɨɤɫɢɥɶɧɚɹ ɢ ɚɦɢɧɧɚɹ. Ʉɚɪɛɨɤɫɢɥ – ɧɨɫɢɬɟɥɶ 
ɤɢɫɥɨɬɧɵɯ ɫɜɨɣɫɬɜ, ɚɦɢɧɨɝɪɭɩɩɚ – ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ, ɩɨɷɬɨɦɭ ɚɦɢɧɨɤɢɫɥɨɬɵ 
ɹɜɥɹɸɬɫɹ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ ɤɢɫɥɨɬɚɦɢ ɢ ɨɫɧɨɜɚɧɢɹɦɢ, ɬ.ɟ. ɨɛɥɚɞɚɸɬ 
ɚɦɮɨɬɟɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɇɭɠɧɨ ɭɦɟɬɶ ɩɢɫɚɬɶ ɞɢɫɫɨɰɢɚɰɢɸ ɚɦɢɧɨɤɢɫɥɨɬɵ ɤɚɤ 
ɚɦɮɨɬɟɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɋɥɟɞɭɟɬ ɡɧɚɬɶ ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɚɦɢɧɨɤɢɫɥɨɬ 
ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ: ɨɛɪɚɡɨɜɚɧɢɟ ɚ) ɜɧɭɬɪɟɧɧɢɯ ɫɨɥɟɣ, ɛ) ɫɨɥɟɣ ɫ ɤɢɫɥɨɬɚɦɢ ɢ 
ɨɫɧɨɜɚɧɢɹɦɢ, ɜ)ɷɮɢɪɨɜ, ɝ) ɩɟɩɬɢɞɨɜ. 

Ⱥɦɢɧɨɤɢɫɥɨɬɵ ɫɨɟɞɢɧɹɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɩɟɩɬɢɞɧɨɣ ɫɜɹɡɶɸ: 
                                           Ɉ    H 

                                            ||     | 

                                     R – C - N – R 

ɋɨɟɞɢɧɟɧɢɟ, ɨɛɪɚɡɨɜɚɧɧɨɟ ɞɜɭɦɹ ɚɦɢɧɨɤɢɫɥɨɬɚɦɢ, ɧɚɡɵɜɚɸɬ ɞɢɩɟɩɬɢɞɨɦ. 
ɍɜɟɥɢɱɢɜɚɹ ɱɢɫɥɨ ɚɦɢɧɨɤɢɫɥɨɬ, ɩɨɥɭɱɚɸɬ ɬɪɢɩɟɩɬɢɞ, ɬɟɬɪɚɩɟɩɬɢɞ ɢ ɬ.ɞ. ȿɫɥɢ 
ɱɢɫɥɨ ɚɦɢɧɨɤɢɫɥɨɬ ɫɜɵɲɟ 10 ɢ ɞɨ 5000, ɬɨ ɫɨɟɞɢɧɟɧɢɹ ɢɦɟɧɭɸɬɫɹ 
ɩɨɥɢɩɟɩɬɢɞɚɦɢ. 

ɉɨɥɢɩɟɩɬɢɞɵ ɧɚɡɵɜɚɸɬ ɩɨ ɬɟɦ ɚɦɢɧɨɤɢɫɥɨɬɚɦ, ɤɨɬɨɪɵɟ ɟɝɨ ɨɛɪɚɡɭɸɬ, 
ɬɨɥɶɤɨ ɭ ɧɚɡɜɚɧɢɹ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɤɚɪɛɨɤɫɢɥɶɧɚɹ ɝɪɭɩɩɚ ɤɨɬɨɪɨɣ ɭɱɚɫɬɜɭɟɬ ɜ 
ɨɛɪɚɡɨɜɚɧɢɢ ɩɟɩɬɢɞɧɨɣ ɫɜɹɡɢ, ɫɭɮɮɢɤɫ -ɢɧ ɦɟɧɹɸɬ ɧɚ -ɢɥ. 

Ȼɟɥɤɢ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɜɫɟɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɛɢɨɩɨɥɢɦɟɪɵ α-ɚɦɢɧɨɤɢɫɥɨɬ. ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɫɬɪɨɟɧɢɢ ɛɟɥɤɨɜ, 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ (ɩɪɨɫɬɵɟ ɢ ɫɥɨɠɧɵɟ) ɢ ɜ ɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ. 

Ɉɫɧɨɜɧɵɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɪɟɚɤɰɢɢ ɧɚ ɛɟɥɤɢ (ɛɢɭɪɟɬɨɜɚɹ, ɬɨɩɪɨɬɟɢɧɨɜɚɹ, 
ɧɢɧɝɢɞɪɢɧɨɜɚɹ ɢ ɬ.ɞ.). 

 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.Ⱦɚɬɶ ɧɚɡɜɚɧɢɹ ɫɥɟɞɭɸɳɢɦ ɫɨɟɞɢɧɟɧɢɹɦ:              ɋɇ3                    ɋɇ3 

                                                                                            |                          | 

                                    Cɇ3 – ɋɇ – ɋɇ3 ;    ɋɇ3 – ɋɇ2 – ɋ – ɋɇ3;  ɋɇ3 – ɋ – ɋɇ3 
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                                               NO2                                     NO2                     NO2 

2.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: 
ɚ) β - ɧɢɬɪɨɛɭɬɚɧ; 
ɛ) β - ɧɢɬɪɨ - 4,4 - ɞɢɦɟɬɢɥɩɟɧɬɚɧ; 4 - ɧɢɬɪɨ - 2 - ɩɟɧɬɟɧ; 
ɜ) β - ɧɢɬɪɨ - 3,5 - ɞɢɦɟɬɢɥɝɟɤɫɚɧ. 
3.ɉɨɥɭɱɢɬɶ ɢɡ: 
ɚ) 1 - ɯɥɨɪɩɪɨɩɚɧɚ   →     2 - ɧɢɬɪɨɩɪɨɩɚɧ; 
ɛ) ɧɢɬɪɨɷɬɚɧ ɢɡ ɛɪɨɦɢɫɬɨɝɨ ɷɬɢɥɚ; 
ɜ) ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɚɥɨɝɟɧɨɩɪɨɢɡɜɨɞɧɨɝɨ β -ɧɢɬɪɨ -3 - ɦɟɬɢɥɛɭɬɚɧ. 
4.Ʉɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɥɟɝɱɟ ɧɢɬɪɭɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɪɟɚɤɰɢɢ Ʉɨɧɨɜɚɥɨɜɚ ɇ-ɛɭɬɚɧ  ɢɥɢ 
2-ɦɟɬɢɥɩɪɨɩɚɧ? ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɧɚɡɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɜɟɳɟɫɬɜɚ. 
5.ɑɬɨ ɬɚɤɨɟ ɚɦɢɞɵ ɤɢɫɥɨɬ? ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɛɪɚɡɨɜɚɧɢɹ ɚɦɢɞɨɜ 
ɭɤɫɭɫɧɨɣ, ɩɪɨɩɢɨɧɨɜɨɣ, ɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬ. 
6.ɋ ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɦɨɱɟɜɢɧɭ?  
7.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ-ɝɢɞɪɨɥɢɡɚ ɦɨɱɟɜɢɧɵ. 

8.ɑɬɨ ɬɚɤɨɟ ɛɢɭɪɟɬ? Ʉɚɤɢɟ ɭɫɥɨɜɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɟɚɤɰɢɢ ɟɝɨ ɩɨɥɭɱɟɧɢɹ? 

9.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɰɢɚɧɭɪɨɜɨɣ ɤɢɫɥɨɬɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɬɪɟɯ 
ɦɨɥɟɤɭɥ ɦɨɱɟɜɢɧɵ. 
10.Ʉɚɤɢɟ   ɫɨɟɞɢɧɟɧɢɹ   ɧɚɡɵɜɚɸɬɫɹ   ɚɦɢɧɨɤɢɫɥɨɬɚɦɢ?  ɉɪɢɜɟɫɬɢ  ɩɪɢɦɟɪɵ 
ɤɢɫɥɨɬ. 
11.ɇɚɩɢɫɚɬɶ   ɫɬɪɭɤɬɭɪɧɵɟ   ɮɨɪɦɭɥɵ   ɫɥɟɞɭɸɳɢɯ   ɫɨɟɞɢɧɟɧɢɣ:  ɚɥɚɧɢɧɚ,      2- 

ɚɦɢɧɨɛɭɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ,  Ɂ-ɚɦɢɧɨ-2-ɦɟɬɢɥɩɪɨɩɚɧɨɜɨɣ ɤɢɫɥɨɬɵ. 
12.ɂɡ β-ɨɤɫɢɛɭɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ ɩɨɥɭɱɢɬɶ β-ɚɦɢɧɨɛɭɬɚɧɨɜɭɸ . 
13.ɂɫɯɨɞɹ ɢɡ ɚɰɢɬɢɥɟɧɚ ɩɨɥɭɱɢɬɶ ɭɤɫɭɫɧɭɸ ɤɢɫɥɨɬɭ, ɨɛɪɚɛɨɬɚɬɶ ɟɟ ɚɦɦɢɚɤɨɦ ɢ 
ɩɨɥɭɱɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɧɚɝɪɟɬɶ. ɇɚɡɜɚɬɶ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ ɜɟɳɟɫɬɜɚ. 
14.ɉɨɞɜɟɪɝɧɭɬɶ ɧɚɝɪɟɜɚɧɢɸ α, -ȕ, -δ- ɚɦɢɧɨɜɚɥɟɪɢɚɧɨɜɭɸ ɤɢɫɥɨɬɭ. 
 

Ɍɟɦɚ 5. ȽȿɌȿɊɈɐɂɄɅɂɑȿɋɄɂȿ ɋɈȿȾɂɇȿɇɂə 

 

Ƚɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ – ɷɬɨ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɜɨɢɯ 
ɦɨɥɟɤɭɥɚɯ ɰɢɤɥɵ, ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɤɪɨɦɟ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ, ɩɪɢɧɢɦɚɸɬ  
ɭɱɚɫɬɢɟ ɢ ɚɬɨɦɵ  ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ (N, O, S ɢ ɞɪ.). 

Ƚɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɩɪɢɪɨɞɟ ɢ ɢɦɟɸɬ 
ɛɨɥɶɲɨɟ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɞɥɹ ɠɢɜɨɣ ɩɪɢɪɨɞɵ 
ɹɜɥɹɸɬɫɹ ɝɟɬɟɪɨɰɢɤɥɵ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɮɟɪɦɟɧɬɨɜ, 
ɜɢɬɚɦɢɧɨɜ, ɯɥɨɪɨɮɢɥɥɚ, ɝɟɦɨɝɥɨɛɢɧɚ ɢ ɞɪɭɝɢɯ ɫɨɟɞɢɧɟɧɢɣ. ɂɡɭɱɟɧɢɟ 
ɝɟɬɟɪɨɰɢɤɥɨɜ ɧɭɠɧɨ ɧɚɱɢɧɚɬɶ ɫ ɩɢɪɪɨɥɚ. Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɭɫɢɥɟɧɢɟ 
ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɩɢɪɪɨɥɢɞɢɧɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɢɪɪɨɥɚ 
ɜɨɞɨɪɨɞɨɦ. 

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɲɟɫɬɢɱɥɟɧɧɵɣ ɝɟɬɟɪɨɰɢɤɥ ɩɢɪɢɞɢɧ, ɩɪɨɢɡɜɨɞɧɵɦ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɜɢɬɚɦɢɧ ɊɊ (ɚɦɢɞ ɧɢɤɨɬɢɧɨɜɨɣ ɤɢɫɥɨɬɵ). 

ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɬɪɨɟɧɢɟ ɝɟɬɟɪɨɰɢɤɥɨɜ ɫ ɞɜɭɦɹ ɚɬɨɦɚɦɢ ɚɡɨɬɚ ɜ ɤɨɥɶɰɟ 
ɩɢɪɢɦɢɞɢɧɚ ɢ ɩɭɪɢɧɚ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɯ. ɍɫɜɨɢɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ 
ɰɢɬɨɡɢɧɚ (2-ɨɤɫɢ-6-ɚɦɢɧɨɩɢɪɢɦɢɞɢɧ), ɭɪɚɰɢɥɚ (β,6-ɞɢɨɤɫɢɩɢɪɢɦɢɞɢɧ), ɬɢɦɢɧɚ 
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(2,6-ɞɢɨɤɫɢ-5-ɦɟɬɢɥɩɢɪɢɦɢɞɢɧ), ɚɞɟɧɢɧɚ (6-ɚɦɢɧɨɩɭɪɢɧ) ɢ ɝɭɚɧɢɧɚ (β-ɚɦɢɧɨ-6-

ɨɤɫɢɩɭɪɢɧ). ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɚɡɨɬɢɫɬɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɢ 
ɢɦɟɸɬ ɨɱɟɧɶ ɜɚɠɧɨɟ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɫ ɪɢɛɨɡɨɣ (ɢɥɢ 
ɞɟɡɨɤɫɢɪɢɛɨɡɨɣ) ɢ ɨɫɬɚɬɤɨɦ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ɨɧɢ ɫɨɫɬɚɜɥɹɸɬ  ɧɭɤɥɟɨɬɢɞɵ. 
ɉɨɫɥɟɞɧɢɟ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɮɟɪɦɟɧɬɨɜ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫɵ ɞɵɯɚɧɢɹ ɢ ɮɨɬɨɫɢɧɬɟɡɚ. ɂɡ ɦɨɧɨɧɭɤɥɟɨɬɢɞɨɜ 
ɩɨɫɬɪɨɟɧɵ ɦɨɥɟɤɭɥɵ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ: ɊɇɄ, ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɛɢɨɫɢɧɬɟɡ ɛɟɥɤɚ, ɢ ȾɇɄ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɚɹ ɩɟɪɟɞɚɱɭ ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ. 

ɋɥɟɞɭɟɬ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɫɬɪɨɟɧɢɢ, ɜɢɞɚɯ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ ɢ ɢɯ ɪɨɥɢ ɜ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɠɢɜɨɬɧɵɯ. Ɂɧɚɬɶ, ɱɟɦ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɫɬɪɨɟɧɢɸ ȾɇɄ ɨɬ ɊɇɄ 

(ɬɚɛɥ. γ). 

Ɍɚɛɥɢɰɚ γ 

ɋɬɪɨɟɧɢɟ ȾɇɄ ɢ ɊɇɄ 
ɇɭɤɥɟɢɧɨɜɚɹ 
ɤɢɫɥɨɬɚ  

ɋɚɯɚɪ   Ɉɫɧɨɜɚɧɢɹ  ɇɟɨɪɝɚɧɢɱɟɫ
ɤɚɹ ɤɢɫɥɨɬɚ  

  

ȾɇɄ 

 

 

ɊɇɄ  

Ⱦɟɡɨɤɫɢɪɢɛɨɡɚ  
 

 

Ɋɢɛɨɡɚ  

Ⱥɞɟɧɢɧ 

(Ⱥ) 
 

Ⱥɞɟɧɢɧ 
(Ⱥ)  

Ƚɭɚɧɢɧ 
(Ƚ)  
 

Ƚɭɚɧɢɧ 
(Ƚ)  

ɐɢɬɨɡɢɧ 
(ɐ) 
 

 ɐɢɬɨɡɢɧ 
(ɐ)  

Ɍɢɦɢɧ 

(Ɍ) 
 

ɍɪɚɰɢɥ 

(ɍ) 

ɇɡɊɈ4 

 

 

ɇ3ɊɈ4  

 

ȼɨɩɪɨɫɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɨɟɞɢɧɟɧɢɣ: ɚ)β,5-ɞɢɦɟɬɢɥɮɭɪɚɧɚ; 
ɛ)β-ɛɪɨɦɬɢɨɮɟɧɚ; ɜ)β,β-ɞɢɦɟɬɢɥɩɢɪɪɨɥɚ; ɝ)β- ɚɦɢɧɨɩɢɪɢɞɢɧɚ;  
ɞ) ȕ-ɩɢɪɢɞɢɧɫɭɥɶɮɨɤɢɫɥɨɬɵ; ɟ) 4- ɢɧɞɨɥɤɚɪɛɨɧɨɜɨɣ ɤɢɫɥɨɬɵ. 
β.ɇɚɩɢɫɚɬɶ ɬɚɭɬɨɦɟɪɧɵɟ ɮɨɪɦɭɥɵ: ɚ) β- ɚɦɢɧɨɩɢɪɢɞɢɧɚ; ɛ) 4- ɨɤɫɢɩɢɪɢɞɢɧɚ. 
γ.ɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɫɭɥɶɮɢɧɢɪɨɜɚɧɢɹ β- ɦɟɬɢɥɮɭɪɚɧɚ. 
4.ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɜɢɬɚɦɢɧɚ ɊɊ (ɧɢɤɨɬɢɧɨɦɟɞ), 
ɩɪɢɦɟɧɹɟɦɨɝɨ, ɤɚɤ ɩɪɨɬɢɜɨɚɥɥɟɪɝɢɱɟɫɤɨɟ ɫɪɟɞɫɬɜɨ. 
5.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɮɨɪɦɭɥɭ β,6- ɞɢɨɤɫɢɩɭɪɢɧɚ (ɤɫɚɧɬɢɧɚ), ɤɨɬɨɪɵɣ 
ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɨɞɟɣɫɬɜɭɸɳɢɦ ɜɨɡɛɭɞɢɬɟɥɟɦ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ. 
6.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɫɬɚɦɢɧɚ, ɢɝɪɚɸɳɟɝɨ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 
ɫɬɢɦɭɥɹɰɢɢ ɫɨɤɪɚɳɟɧɢɹ ɝɥɚɞɤɨɣ ɦɭɫɤɭɥɚɬɭɪɵ, ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɚɦɢɧɨɤɢɫɥɨɬɵ. 
7.Ʉɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ: ɩɢɪɪɨɥ ? 
→ ɩɪɨɥɢɧ. 
8.Ʉɚɤɢɟ ɩɪɨɞɭɤɬɵ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢ ɝɢɞɪɢɪɨɜɚɧɢɢ ɩɢɪɪɨɥɚ? 

9.ɋɪɚɜɧɢɬɶ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɢɪɪɨɥɚ ɢ ɩɢɪɪɨɦɢɞɢɧɚ. 
10.ɇɚɩɢɫɚɬɶ ɞɥɹ ɮɭɪɚɧɚ ɪɟɚɤɰɢɢ ɧɢɬɪɨɜɚɧɢɹ, ɚɰɢɥɢɪɨɜɚɧɢɹ, ɝɢɞɪɢɪɨɜɚɧɢɹ. 
11.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɩɟɩɬɢɞɚ ɢɡ ɞɜɭɯ ɦɨɥɟɤɭɥ ɬɪɢɩɬɨɮɚɧɚ. 
1β.ɇɚɩɢɫɚɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɬɪɢɩɬɨɮɚɧɚ ɫ : ɚ)ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɨɣ; ɛ) ɦɟɬɢɥɨɜɵɦ 
ɫɩɢɪɬɨɦ. 
13.ɇɚɩɢɫɚɬɶ ɪɟɚɤɰɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ NaOH ɭɪɚɰɢɥɚ, ɬɢɦɢɧɚ, ɰɢɬɚɡɢɧɚ. 
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14.ɇɚɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɢɡɨɦɟɪɨɜ ɞɥɹ ɦɟɬɢɥɮɭɪɚɧɚ, 
ɦɟɬɢɥɬɢɨɮɟɧɚ, ɦɟɬɢɥɩɢɪɪɨɥɚ. 
 

ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ɉɈ ȼɕɉɈɅɇȿɇɂɘ ɄɈɇɌɊɈɅɖɇɈɃ 
ɊȺȻɈɌɕ ɉɈ ɈɊȽȺɇɂɑȿɋɄɈɃ ɏɂɆɂɂ                                   

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɩɨ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɫɥɟɞɭɟɬ 
ɜɵɩɨɥɧɢɬɶ ɨɞɧɭ ɤɨɧɬɪɨɥɶɧɭɸ ɪɚɛɨɬɭ. Ʉ ɧɚɩɢɫɚɧɢɸ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ ɧɚɞɨ 
ɩɪɢɫɬɭɩɢɬɶ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɢɡɭɱɟɧɢɹ ɤɭɪɫɚ ɩɨ ɭɱɟɛɧɢɤɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɨɝɪɚɦɦɨɣ ɢ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. 

ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ ɪɚɛɨɬɵ ɜɨɩɪɨɫɵ ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɩɟɪɟɩɢɫɚɬɶ 
ɩɨɥɧɨɫɬɶɸ ɜ ɬɟɬɪɚɞɶ ɢ ɭɤɚɡɵɜɚɬɶ ɧɨɦɟɪ ɜɨɩɪɨɫɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɲɢɮɪɨɦ. ɉɨɫɥɟ 
ɤɚɠɞɨɝɨ ɜɨɩɪɨɫɚ ɞɚɟɬɫɹ ɱɟɬɤɢɣ ɢ ɹɫɧɵɣ ɨɬɜɟɬ. ɍɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɢɫɚɬɶ 
ɫɬɪɭɤɬɭɪɧɵɦɢ ɮɨɪɦɭɥɚɦɢ ɢ ɩɨɞɩɢɫɵɜɚɬɶ ɧɚɢɦɟɧɨɜɚɧɢɹ ɜɫɟɯ ɜɟɳɟɫɬɜ ɩɨ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 

ȼ ɤɨɧɰɟ ɪɚɛɨɬɵ ɩɪɢɜɟɫɬɢ ɫɩɢɫɨɤ ɭɱɟɛɧɢɤɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ, ɫ ɭɤɚɡɚɧɢɟɦ ɚɜɬɨɪɨɜ ɢ ɝɨɞɚ ɢɡɞɚɧɢɹ; ɩɪɨɫɬɚɜɢɬɶ 
ɞɚɬɭ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ,  ɪɚɫɩɢɫɚɬɶɫɹ. 

ȼɚɪɢɚɧɬɵ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɞɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ.3. 

ɋɬɭɞɟɧɬɵ ɨɩɪɟɞɟɥɹɸɬ ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ ɩɨ ɞɜɭɦ ɩɨɫɥɟɞɧɢɦ ɰɢɮɪɚɦ ɲɢɮɪɚ. 
ɇɚɩɪɢɦɟɪ, ɞɥɹ ɲɢɮɪɚ 11βγ ɧɨɦɟɪɚ ɜɨɩɪɨɫɨɜ ɧɚɯɨɞɹɬ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɰɢɮɪɵ β ɩɨ 
ɝɨɪɢɡɨɧɬɚɥɢ ɫ ɰɢɮɪɨɣ γ ɩɨ ɜɟɪɬɢɤɚɥɢ. ɗɬɨ ɜɨɩɪɨɫɵ  3, 11, 30, 39, 45, 57, 68, 78. 

ȼɵɩɨɥɧɟɧɧɭɸ ɤɨɧɬɪɨɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɵ ɜ ɢɧɫɬɢɬɭɬɟ ɢɥɢ ɧɚ ɍɄɉ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɞɧɢ ɫɞɚɸɬ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɩɪɢ ɭɫɬɧɨɦ ɫɨɛɟɫɟɞɨɜɚɧɢɢ. ɋɬɭɞɟɧɬɵ, 
ɧɟ ɢɦɟɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɪɢɟɯɚɬɶ ɜ ɢɧɫɬɢɬɭɬ ɢɥɢ ɧɚ ɍɄɉ ɞɥɹ 
ɫɞɚɱɢ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɭɫɬɧɨɦ ɫɨɛɟɫɟɞɨɜɚɧɢɢ, ɜɵɫɵɥɚɸɬ ɟɟ ɜ ɢɧɫɬɢɬɭɬ ɧɚ 
ɩɪɨɜɟɪɤɭ. 

ȿɫɥɢ ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɞɨɩɭɳɟɧɚ ɤ ɫɨɛɟɫɟɞɨɜɚɧɢɸ, ɬɨ 
ɫɬɭɞɟɧɬ ɩɪɨɯɨɞɢɬ ɫɨɛɟɫɟɞɨɜɚɧɢɟ ɩɨ ɩɪɨɜɟɪɟɧɧɨɣ ɪɚɛɨɬɟ ɜ ɭɞɨɛɧɨɟ ɞɥɹ ɧɟɝɨ ɜɪɟɦɹ 
ɢɥɢ ɜ ɧɚɱɚɥɟ ɫɟɫɫɢɢ. 

ȿɫɥɢ ɧɚ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ ɫɞɟɥɚɧɚ ɩɨɦɟɬɤɚ «ɇɚ ɞɨɪɚɛɨɬɤɭ», ɬɨ ɫɬɭɞɟɧɬ 
ɞɟɥɚɟɬ ɢɫɩɪɚɜɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɦɟɱɚɧɢɹɦɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɨɬɩɪɚɜɥɹɟɬ 
ɪɚɛɨɬɭ ɧɚ ɩɨɜɬɨɪɧɭɸ ɩɪɨɜɟɪɤɭ. 
 

Ɍɚɛɥɢɰɚ γ 

ɇɨɦɟɪɚ ɜɨɩɪɨɫɨɜ ɞɥɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ 

 
ɉɪɟɞɩɨɫ
ɥɟɞɧɹɹ 
ɰɢɮɪɚ 
ɲɢɮɪɚ 

ɉɨɫɥɟɞɧɹɹ ɰɢɮɪɚ ɲɢɮɪɚ 
0 1 2 3 4 5 6 7 8 9 

0 6,18,26, 

40,41,55 

65,75 

3,15,29 

37,48,58 

67,78 

10,11,22 

31,45,51 

70,71 

1,13,21, 

35,46,59

69,80 

5,17,27, 

39,50,56

65,76 

7,19,25, 

34,42,54 

63,74 

9,12,23, 

32,44,52 

61,72 

4,16,28, 

38,49,57 

66,77 

2,14,30, 

36,47,60 

68,79 

8,20,24, 

33,43,53 

62,73 

1 7, 17,24, 

35,47,53 

65,74 

4,14,27, 

38,44,60 

68,77 

1,11,30, 

33,41,55 

 61,80 

2,12,29, 

40,42,58

70 ,79 

6,16,25, 

36,46,52

66,75 

8,18,23, 

34,48,52 

64,73 

10,20,21 

31,50,51 

62,71 

5,15,26, 

37,45,51 

67,76 

3,13,28, 

39,43,59 

69,78 

9,19,22, 

32,49,54 

63,72 

2 8,16,25,  

34,50,52 

64,73 

5,13,28, 

37,47,59 

 70,76 

2,20,21, 

32,44,56 

62,79 

3,11,30, 

39,45,57

68,78 

7,15,26, 

35,49,51 

67,74 

9,17,24, 

33,44,53 

65,72 

1,19,22, 

33,43,54 

63,80 

6,14,27, 

36,48,60 

66,75 

4,12,29, 

38,46,58 

69,77 

10,18,23, 

31,42,55 

61,71 
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3 9,20,28, 

33,46,51 

70,72 

6,17,23, 

36,42,58 

65,75 

3,12,27, 

32,50,54 

64,78 

4,15,22, 

38,44,56 

67,77 

8,18,29, 

34,45,60 

69,73 

10,14,24 

31,47,55 

61,71 

2,11,26, 

40,49,53 

63,79 

7,18,30, 

35,41,59 

68,74 

5,16,21, 

37,43,57 

66,76 

1,13,25, 

39,48,52 

62,80 

4 10,17,25 

31,35,60 

61,71 

7,14,21, 

35,41,57 

64,74 

4,20,29, 

40,49,53 

70,71 

5,18,23, 

37,43,55 

66,76 

9,16,30, 

33,47,56 

62,72 

1,12,26, 

32,46,54 

67,80 

3,11,28, 

39,48,52 

69,78 

8,15,24, 

34,44,58 

63,73 

6,13,22, 

36,42,56 

65,75 

2,19,27, 

38,50,51 

68,79 

5 1,14,21, 

32,48,59 

69,80 

8,17,30, 

34,43,56 

63,73 

5,11,25, 

39,48,58 

67,76 

6,20,28 

36,42,54 

65,75 

10,15,26

31,44,58 

61,75 

2,13,22, 

40,45,60 

68,79 

4,12,24, 

38,49,53 

66,77 

9,18,29, 

33,46,57 

62,72 

7,16,27, 

35,41,55 

64,74 

3,19,23, 

37,47,53 

70,78 

6 2,14,27, 

39,49,58 

69,79 

9,13,22, 

33,50,55 

62,72 

6,20,28, 

38,47,57 

66,75 

7,11,24, 

35,41,53 

64,74 

1,15,21, 

32,48,57 

70,80 

3,17,25, 

36,44,59 

69,78 

5,19,29, 

37,46,58 

65,76 

10,16,27

31,43,56 

61,71 

8,12,23, 

34,42,54 

63,73 

4,18,26, 

40,45,60 

67,77 

7 3,13,23, 

36,42,57 

62,78 

10,19,28 

39,49,54 

61,71 

7,11,26, 

31,46,58 

65,74 

8,14,30, 

34,47,52 

63,73 

2,12,22, 

37,43,56, 

61,79 

4,16,27, 

35,41,58 

63,77 

6,18,25, 

32,44,60 

66,75 

1, 20, 21, 

38,50,55 

70,80 

9,15,29, 

40,48,53

62,72 

5,17,24, 

33,45,59 

64,76 

8 4,15,26, 

37,45,56 

67,77 

1,18,24, 

39,50,53 

66,80 

8,19,30, 

36,41,60 

68,73 

9,12,25, 

33,48,51 

62,72 

3,14,23, 

38,46,55 

63,78 

5,20,21, 

39,44,57 

70,76 

7,13,27, 

35,42,59, 

64,74 

2,17,22, 

32,47,54 

64,79 

10,11,29,

31,49,52,

61,71 

6,16,28, 

34,43,58 

65,75 

9 5,18,22, 

38,45,55 

66,76 

2,16,25, 

40,48,58 

69,79 

9,15,23, 

33,44,51 

62,72 

10,13,30 

32,49,60 

61,71 

4,11,28, 

40,47,56 

67,77 

6,19,β9,ɴ
37,41,54 

65,75 

8,14,30 

36,43,52 

63,73 

3,20,28, 

39,46,57 

68,78 

1,17,24, 

31,50,59 

70,80 

7,12,21, 

35,42,53 

64,74 

 

 

 

ȼɨɩɪɨɫɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ 

 

1.Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɫɬɪɨɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɢ                        
Ⱥ. Ɇ. Ȼɭɬɥɟɪɨɜɚ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɨɜ ɝɟɤɫɚɧɚ. 
2.ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɪɚɞɢɤɚɥɵ, ɢɯ ɧɨɦɟɧɤɥɚɬɭɪɚ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɨɜ 
ɨɤɬɚɧɚ ɫ ɩɹɬɶɸ ɚɬɨɦɚɦɢ ɭɝɥɟɪɨɞɚ ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ, ɨɛɨɡɧɚɱɶɬɟ ɜ ɧɢɯ ɩɟɪɜɢɱɧɵɟ, 
ɜɬɨɪɢɱɧɵɟ ɢ ɱɟɬɜɟɪɬɢɱɧɵɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ, ɞɚɣɬɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɨ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 
3.ɂɡɨɦɟɪɢɹ ɩɪɟɞɟɥɶɧɵɯ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ 
ɢɡɨɦɟɪɨɜ ɭɝɥɟɜɨɞɨɪɨɞɚ ɋ5ɇɸ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 
4.Ƚɨɦɨɥɨɝɢɱɟɫɤɢɟ ɪɹɞɵ ɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɧɚ  ɩɪɢɦɟɪɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɍɤɚɠɢɬɟ, ɤɚɤɢɟ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɸɬɫɹ ɝɨɦɨɥɨɝɚɦɢ, ɚ ɤɚɤɢɟ — 

ɢɡɨɦɟɪɚɦɢ: 
ɚ) ɋɇ3 — ɋɇ2 — ɋɇ3,   ɛ) ɋɇ3—ɋɇ = ɋɇ2, ɜ)  ɋɇ3 —ɋɇ2 —ɋɇ2 —ɋɇ3,  ɝ) ɋɇɡ — ɋɇ — ɋɇ3, 

                                                                                                                                               | 

                                                                                                                                              CH3                                                         

ɞ) ɋɇ2 = ɋɇ—ɋɇ2—ɋɇ3,     ɟ) ɋɇ3 — ɋ = ɋɇ2. 

                                                                   | 

                                                                  CH3 

5.ɂɡɨɦɟɪɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ  ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɨɜ ɞɜɭɯ- ɢ 
ɬɪɟɯɡɚɦɟɳɟɧɧɵɯ ɛɟɧɡɨɥɚ. 
6.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɂɥɥɸɫɬɪɢɪɭɣɬɟ ɷɬɢ ɫɜɨɣɫɬɜɚ 
ɧɚ ɩɪɢɦɟɪɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɚɜɧɟɧɢɣ ɪɟɚɤɰɢɣ ɦɟɬɚɧɚ. Ʉɚɤɨɟ ɩɪɚɤɬɢɱɟɫɤɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɢɦɟɸɬ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɣ? 

7.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɷɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɂɥɥɸɫɬɪɢɪɭɣɬɟ ɷɬɢ ɫɜɨɣɫɬɜɚ 
ɧɚ ɩɪɢɦɟɪɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɚɜɧɟɧɢɣ ɪɟɚɤɰɢɣ ɷɬɟɧɚ. 
8.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɚɰɟɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɇɚɩɢɲɢɬɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɷɬɢɧɚ. Ʉɚɤɚɹ ɪɟɚɤɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɪɟɚɤɰɢɟɣ 
Ʉɭɱɟɪɨɜɚ? 
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9.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɢɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɫɨɩɪɹɠɟɧɧɵɦɢ ɫɜɹɡɹɦɢ. 
ɇɚɩɢɲɢɬɟ ɯɚɪɚɤɬɟɪɧɵɟ ɪɟɚɤɰɢɢ ɞɥɹ ɛɭɬɚɞɢɟɧɚ-1,3. 

10.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɛɟɧɡɨɥɚ. ɇɚ ɤɚɤɢɟ ɝɪɭɩɩɵ ɞɟɥɹɬɫɹ ɜɫɟ ɡɚɦɟɫɬɢɬɟɥɢ ɩɨ 
ɯɚɪɚɤɬɟɪɭ ɫɜɨɟɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɞɟɣɫɬɜɢɹ? ɂɫɯɨɞɹ ɢɡ ɛɟɧɡɨɥɚ, ɩɨɥɭɱɢɬɟ:             
ɚ) ɦ-ɛɪɨɦɧɢɬɪɨɛɟɧɡɨɥ, ɛ) ɨ- ɢ ɩ-ɛɪɨɦɧɢɬɪɨɛɟɧɡɨɥ. 
11.ɋɩɢɪɬɵ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɨɜ ɫɩɢɪɬɚ ɋ4ɇ9Ɉɇ, 
ɞɚɣɬɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ, ɭɤɚɠɢɬɟ ɩɟɪɜɢɱɧɵɣ, 
ɜɬɨɪɢɱɧɵɣ ɢ ɬɪɟɬɢɱɧɵɣ ɫɩɢɪɬɵ. 
12.ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɫɩɢɪɬɨɜ ɩɨ ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ?   
Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɪɟɚɤɰɢɣ. 
13.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɜɭɯɚɬɨɦɧɵɯ ɢ ɬɪɟɯɚɬɨɦɧɵɯ ɫɩɢɪɬɨɜ. ɇɚɩɢɲɢɬɟ 
ɤɚɱɟɫɬɜɟɧɧɭɸ ɪɟɚɤɰɢɸ ɧɚ ɦɧɨɝɨɚɬɨɦɧɵɟ ɫɩɢɪɬɵ. 
14.Ɉɬɥɢɱɢɟ ɜ ɫɬɪɨɟɧɢɢ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɫɩɢɪɬɨɜ ɢ ɮɟɧɨɥɨɜ. Ʉɚɤ ɷɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ 
ɢɯ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ? Ɉɬɜɟɬ ɢɥɥɸɫɬɪɢɪɭɣɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ 
ɪɟɚɤɰɢɣ. 
15.Ɍɢɦɨɥ — ɚɧɬɢɫɟɩɬɢɤ, ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɹɯ. Ʉ 
ɤɚɤɨɦɭ ɤɥɚɫɫɭ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɨɧ ɨɬɧɨɫɢɬɫɹ? Ʉɚɤɢɟ ɬɢɩɵ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ ɞɥɹ ɧɟɝɨ ɯɚɪɚɤɬɟɪɧɵ? 

16.ɇɨɦɟɧɤɥɚɬɭɪɚ ɢ ɢɡɨɦɟɪɢɹ ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɜɫɟɯ 
ɢɡɨɦɟɪɧɵɯ ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ ɫɨɫɬɚɜɚ: ɋ5ɇ10Ɉ, ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ. 
17.ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ. Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɪɟɚɤɰɢɣ. 
18.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɚɥɶɞɟɝɢɞɨɜ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɯɚɪɚɤɬɟɪɧɵɯ 
ɞɥɹ ɭɤɫɭɫɧɨɝɨ ɚɥɶɞɟɝɢɞɚ. 
19.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɟɬɨɧɨɜ. Ɉɬɜɟɬ ɢɥɥɸɫɬɪɢɪɭɣɬɟ ɭɪɚɜɧɟɧɢɹɦɢ ɪɟɚɤɰɢɣ ɫ 
ɚɰɟɬɨɧɨɦ. 
20.ɉɨɱɟɦɭ ɭ ɚɥɶɞɟɝɢɞɨɜ ɢ ɤɟɬɨɧɨɜ ɩɪɨɹɜɥɹɸɬɫɹ ɫɯɨɞɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ? 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɬɟɤɚɬɶ ɤɚɤ ɫ ɚɥɶɞɟɝɢɞɚɦɢ, ɬɚɤ ɢ 
ɫ ɤɟɬɨɧɚɦɢ. 
21.Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, ɧɨɦɟɧɤɥɚɬɭɪɚ ɢ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ. 
22.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɟɞɟɥɶɧɵɯ ɨɞɧɨɨɫɧɨɜɧɵɯ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɧɚ 
ɩɪɢɦɟɪɟ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ 
ɷɮɢɪɚ ɢɡ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ ɩɪɨɩɚɧɨɥ-2. 

23.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɟɞɟɥɶɧɵɯ ɞɜɭɯɨɫɧɨɜɧɵɯ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɧɚ 
ɩɪɢɦɟɪɟ ɳɚɜɟɥɟɜɨɣ ɤɢɫɥɨɬɵ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ 
ɷɮɢɪɚ ɢɡ ɳɚɜɟɥɟɜɨɣ ɤɢɫɥɨɬɵ ɢ ɩɪɨɩɚɧɨɥ-2. 

24.Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ (ɰɢɫ- ɢ ɬɪɚɧɫ-) ɢɡɨɦɟɪɢɹ ɧɚ ɩɪɢɦɟɪɟ ɮɭɦɚɪɨɜɨɣ ɤɢɫɥɨɬɵ. 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ ɢɡ ɮɭɦɚɪɨɜɨɣ 
ɤɢɫɥɨɬɵ ɢ ɩɪɨɩɚɧɨɥ-2. 

25.ɂɡɨɦɟɪɢɹ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɮɬɚɥɟɜɵɯ ɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 
ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɢɫɥɨɝɨ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ ɢɡ ɬɟɪɟɮɬɚɥɟɜɨɣ ɤɢɫɥɨɬɵ ɢ ɷɬɚɧɨɥɚ. 
26.Ɋɟɚɤɰɢɹ ɷɬɟɪɢɮɢɤɚɰɢɢ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɢɫɬɟɚɪɢɧɚ. 



 41 

27.ɀɢɪɵ, ɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɢ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɢɩɚɥɶɦɢɬɢɧɚ. 
28.ȼɨɫɤɢ, ɢɯ ɨɬɥɢɱɢɟ ɨɬ ɠɢɪɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɢɨɥɟɢɧɚ. 
29.Ɇɵɥɚ, ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɦɵɥɟɧɢɹ 
ɬɪɢɩɚɥɶɦɢɬɢɧɚ ɳɟɥɨɱɶɸ. 
30.Ɇɚɫɥɚ, ɢɯ ɫɬɪɨɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ 
ɬɪɢɨɥɟɢɧɚ. 
31.Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɨɤɫɢɤɢɫɥɨɬɚɦɢ? ɂɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢ 
ɧɨɦɟɧɤɥɚɬɭɪɚ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɵ ɢ ɭɤɚɠɢɬɟ, ɤ ɤɚɤɢɦ 
ɨɤɫɢɤɢɫɥɨɬɚɦ ɨɧɚ ɨɬɧɨɫɢɬɫɹ. 
32.Ɉɫɧɨɜɧɨɫɬɶ ɨɤɫɢɤɢɫɥɨɬ. ɑɟɦɭ ɪɚɜɧɚ ɨɫɧɨɜɧɨɫɬɶ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɵ? ɇɚɩɢɲɢɬɟ 
ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ ɢɡ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɵ ɢ 
ɩɪɨɩɚɧɨɥ-2. 

33.Ⱥɬɨɦɧɨɫɬɶ ɨɤɫɢɤɢɫɥɨɬ. ɑɟɦɭ ɪɚɜɧɚ ɚɬɨɦɧɨɫɬɶ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɵ? ɇɚɩɢɲɢɬɟ 
ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ ɢɡ ɹɛɥɨɱɧɨɣ ɢ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬ. 
34.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɤɫɢɤɢɫɥɨɬ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɨɣ. 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɷɬɢ ɫɜɨɣɫɬɜɚ ɞɥɹ ɦɨɥɨɱɧɨɣ 
ɤɢɫɥɨɬɵ. 
35.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɤɫɢɤɢɫɥɨɬ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɫɩɢɪɬɨɜɨɣ ɝɪɭɩɩɨɣ. 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɫ ɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɨɣ. 
36.Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜɨɞɵ ɭ α-, ȕ-, 

Ȗ-ɨɤɫɢɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɫ ɨɤɫɢɦɚɫɥɹɧɵɦɢ ɤɢɫɥɨɬɚɦɢ. 
37.Ɋɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ɨɤɫɢɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɞɚɧɧɵɯ ɪɟɚɤɰɢɣ ɫ α-, ɢ ȕ 
-ɨɤɫɢɩɪɨɩɢɨɧɨɜɨɣ ɢ ɹɛɥɨɱɧɨɣ ɤɢɫɥɨɬɚɦɢ. 
38.ɂɡɨɦɟɪɢɹ ɮɟɧɨɥɨɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɫɬɨɝɨ 
ɢ ɫɥɨɠɧɨɝɨ ɷɮɢɪɨɜ ɢɡ ɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɷɬɚɧɨɥɚ. 
39.Ⱥɥɶɞɟɝɢɞɨɤɢɫɥɨɬɵ. ɇɚ ɩɪɢɦɟɪɟ ɝɥɢɨɤɫɚɥɟɜɨɣ   ɤɢɫɥɨɬɵ ɧɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɚɥɶɞɟɝɢɞɧɨɣ ɢ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩ. 
40.Ʉɟɬɨɤɢɫɥɨɬɵ. ɇɚ ɩɪɢɦɟɪɟ ɩɢɪɨɜɢɧɨɝɪɚɞɧɨɣ ɤɢɫɥɨɬɵ (ɤɟɬɨɩɪɨɩɢɨɧɨɜɨɣ) 
ɧɚɩɢɲɢɬɟ ɨɫɧɨɜɧɵɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɤɟɬɨ- ɢ ɤɚɪɛɨɤɫɢɥɶɧɨɣ 
ɝɪɭɩɩ. 
41.Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɭɝɥɟɜɨɞɨɜ. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ ɬɪɢɨɡ, ɩɟɧɬɨɡ ɢ ɝɟɤɫɨɡ. 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɫɟɪɟɛɪɹɧɨɝɨ ɡɟɪɤɚɥɚ ɫ ɝɥɸɤɨɡɨɣ. 
42.Ʉɚɤɨɣ ɜɢɞ ɢɡɨɦɟɪɢɢ ɧɚɡɵɜɚɟɬɫɹ ɫɬɟɪɟɨɢɡɨɦɟɪɢɟɣ ɢ ɤɚɤɨɣ ɭɝɥɟɪɨɞɧɵɣ ɚɬɨɦ - 

ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɦ? ɇɚɩɢɲɢɬɟ ɩɪɨɟɤɰɢɨɧɧɵɟ ɮɨɪɦɭɥɵ ɫɬɟɪɟɨɢɡɨɦɟɪɨɜ ɝɥɸɤɨɡɵ D 

ɢ L ɪɹɞɚ. Ɉɬɦɟɬɶɬɟ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ. 
43.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɧɨɫɚɯɚɪɢɞɨɜ. ɇɚɩɢɲɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ ɫ ɝɥɸɤɨɡɨɣ. 
44.ɐɢɤɥɢɱɟɫɤɢɟ ɮɨɪɦɵ ɦɨɧɨɫɚɯɚɪɢɞɨɜ. ɇɚɩɢɲɢɬɟ ɩɪɨɟɤɰɢɨɧɧɵɟ ɢ 
ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɮɨɪɦɭɥɵ α- D-ɮɪɭɤɬɨɮɭɪɚɧɨɡɵ ɢ ȕ-D-ɝɥɸɤɨɩɢɪɚɧɨɡɵ. 
45.Ʉɚɤɨɣ ɝɢɞɪɨɤɫɢɥ ɧɚɡɵɜɚɟɬɫɹ ɩɨɥɭɚɰɟɬɚɥɶɧɵɦ (ɝɥɢɤɨɡɢɞɧɵɦ) ɢ ɱɟɦ ɨɧ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɜ ɦɨɧɨɫɚɯɚɪɢɞɚɯ? ɇɚɩɢɲɢɬɟ 
ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɝɥɢɤɨɡɢɞɚ ɢɡ  α- D-ɝɚɥɚɤɬɨɡɵ ɢ ɷɬɚɧɨɥɚ. 



 42 

46.Ɉɩɪɟɞɟɥɟɧɢɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɞɢɫɚɯɚɪɢɞɨɜ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɦɚɥɶɬɨɡɵ. 
47.ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɬɢɩ ɞɢɫɚɯɚɪɢɞɨɜ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɫɟɪɟɛɪɹɧɨɝɨ ɡɟɪɤɚɥɚ ɫ ɥɚɤɬɨɡɨɣ. 
48.ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɢɧɜɟɪɫɢɹ ɫɚɯɚɪɨɜ? ɑɬɨ ɬɚɤɨɟ ɢɧɜɟɪɬɧɵɣ ɫɚɯɚɪ? ɇɚɩɢɲɢɬɟ 

ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɫɚɯɚɪɨɡɵ. 
49.Ʉɚɤɢɟ ɩɪɨɞɭɤɬɵ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɤɥɟɬɱɚɬɤɢ? ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 
ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɰɟɥɥɨɛɢɨɡɵ. 
50.Ƚɥɢɤɨɝɟɧ, ɟɝɨ ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ 
ɦɚɥɶɬɨɡɵ. 
51.Ⱥɦɢɧɵ, ɨɩɪɟɞɟɥɟɧɢɟ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɧɨɦɟɧɤɥɚɬɭɪɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 
ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɬɢɥɷɬɢɥɚɦɢɧɚ ɫ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ.      
52.ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɚɦɢɧɨɜ. Ɋɟɚɤɰɢɹ ɇ.ɇ.Ɂɢɧɢɧɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 
ɪɟɚɤɰɢɢ ɫɢɧɬɟɡɚ ɚɧɢɥɢɧɚ (ɮɟɧɢɥɚɦɢɧɚ). 
53.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɟɪɜɢɱɧɵɯ ɚɦɢɧɨɜ. Ɉɬɜɟɬ ɢɥɥɸɫɬɪɢɪɭɣɬɟ ɭɪɚɜɧɟɧɢɹɦɢ 
ɪɟɚɤɰɢɣ ɞɥɹ ɷɬɢɥɚɦɢɧɚ. 
54.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɬɨɪɢɱɧɵɯ ɚɦɢɧɨɜ. Ɉɬɜɟɬ ɢɥɥɸɫɬɪɢɪɭɣɬɟ ɭɪɚɜɧɟɧɢɹɦɢ 
ɪɟɚɤɰɢɣ ɞɥɹ ɞɢɦɟɬɢɥɚɦɢɧɚ. 
55.ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɬɪɟɬɢɱɧɵɯ ɚɦɢɧɨɜ. Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɪɟɚɤɰɢɣ ɞɥɹ ɬɪɢɦɟɬɢɥɚɦɢɧɚ. 
56.Ⱥɧɢɥɢɧ, ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ȼ ɱɟɦ ɜɵɪɚɠɚɟɬɫɹ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɪɚɞɢɤɚɥɚ 
(ɮɟɧɢɥɚ) ɢ ɚɦɢɧɨɝɪɭɩɩɵ? 

57.Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɚɦɢɞɚɦɢ? ɂɯ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 
58.Ɇɨɱɟɜɢɧɚ. ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. 
59.Ɇɨɱɟɜɢɧɚ. ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɛɢɭɪɟɬɚ. 
60.Ⱥɦɢɧɨɫɩɢɪɬɵ, ɨɩɪɟɞɟɥɟɧɢɟ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɪɢɪɨɞɟ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ 
ɷɬɚɧɨɥɚɦɢɧɚ (ɤɨɥɚɦɢɧɚ) ɢ ɯɨɥɢɧɚ. 
61.Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɚɦɢɧɨɤɢɫɥɨɬ. Ʉ ɤɚɤɢɦ ɚɦɢɧɨɤɢɫɥɨɬɚɦ ɨɬɧɨɫɢɬɫɹ ɚɥɚɧɢɧ? 
ɇɚɩɢɲɢɬɟ ɞɢɫɫɨɰɢɚɰɢɸ ɚɥɚɧɢɧɚ ɩɨ ɤɢɫɥɨɬɧɨɦɭ ɢ ɨɫɧɨɜɧɨɦɭ ɬɢɩɭ. 
62.ɇɨɦɟɧɤɥɚɬɭɪɚ ɚɦɢɧɨɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɚɥɚɧɢɧɚ ɫ NɚɈɇ ɢ ɇɋ1. 
63.Ⱥɦɮɨɬɟɪɧɵɟ ɫɜɨɣɫɬɜɚ ɚɦɢɧɨɤɢɫɥɨɬ. Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɟ ɪɟɚɤɰɢɹɦɢ ɫ 
ɰɢɫɬɟɢɧɨɦ. 
64.Ɂɚɦɟɧɢɦɵɟ ɢ ɧɟɡɚɦɟɧɢɦɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɩɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. ɇɚɩɢɲɢɬɟ 
ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɰɢɫɬɢɧɚ ɢɡ ɰɢɫɬɟɢɧɚ. 
65.ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ ɨɤɫɢɚɦɢɧɨɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ ɢɡ ɫɟɪɢɧɚ ɢ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ. 
66.Ʉɚɤɭɸ ɪɟɚɤɰɢɸ ɛɭɞɟɬ ɢɦɟɬɶ ɪɚɫɬɜɨɪ ɚɫɩɚɪɚɝɢɧɨɜɨɣ ɤɢɫɥɨɬɵ? ɇɚɩɢɲɢɬɟ 
ɞɢɫɫɨɰɢɚɰɢɸ ɭɤɚɡɚɧɧɨɣ ɤɢɫɥɨɬɵ ɩɨ ɨɫɧɨɜɧɨɦɭ ɢ ɤɢɫɥɨɬɧɨɦɭ ɬɢɩɭ. 
67.ɉɟɩɬɢɞɵ, ɩɟɩɬɢɞɧɚɹ ɫɜɹɡɶ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɞɢɩɟɩɬɢɞɚ ɢɡ ɫɟɪɢɧɚ ɢ ɰɢɫɬɟɢɧɚ. 
68.ɉɟɩɬɢɞɵ, ɢɯ ɧɨɦɟɧɤɥɚɬɭɪɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɞɢɩɟɩɬɢɞɚ ɢɡ ɜɚɥɢɧɚ ɢ ɫɟɪɢɧɚ. 
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69.Ȼɟɥɤɢ, ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɫɨɫɬɚɜ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɞɢɩɟɩɬɢɞɚ ɢɡ ɮɟɧɢɥɚɥɚɧɢɧɚ ɢ ɚɥɚɧɢɧɚ. 
70.ɉɟɪɜɢɱɧɚɹ, ɜɬɨɪɢɱɧɚɹ ɢ ɬɪɟɬɢɱɧɚɹ ɫɬɪɭɤɬɭɪɵ ɛɟɥɤɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 
ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɩɟɩɬɢɞɚ ɢɡ ɫɟɪɢɧɚ ɢ ɚɥɚɧɢɧɚ. 
71.Ƚɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ. ɋɬɪɨɟɧɢɟ ɩɢɪɢɞɢɧɚ, ɟɝɨ 
ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ. 
72.ɉɢɪɪɨɥ, ɟɝɨ ɫɬɪɨɟɧɢɟ, ɫɜɨɣɫɬɜɚ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ ɩɢɪɪɨɥɚ ɢ ɟɝɨ 
ɩɪɨɢɡɜɨɞɧɵɯ. 
73.ɂɧɞɨɥ, ɟɝɨ ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ. ȼ ɫɨɫɬɚɜ ɤɚɤɨɣ ɚɦɢɧɨɤɢɫɥɨɬɵ ɜɯɨɞɢɬ ɢɧɞɨɥ? 

74.Ⱥɞɟɧɨɡɢɧɬɪɢɮɨɫɮɚɬ (ȺɌɎ), ɟɝɨ ɫɬɪɨɟɧɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ. 
75.Ⱦɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ (ȾɇɄ), ɫɬɪɨɟɧɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ. 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɧɭɤɥɟɨɬɢɞɚ ɢɡ ɬɢɦɢɧɚ, ɞɟɡɨɤɫɢɪɢɛɨɡɵ 
ɢ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ. 

76.Ɋɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ (ɊɇɄ), ɫɬɪɨɟɧɢɟ, ɜɢɞɵ ɊɇɄ ɢ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ. 
ɇɚɩɢɲɢɬɟ ɧɭɤɥɟɨɬɢɞ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɭɪɚɰɢɥɚ, ɪɢɛɨɡɵ ɢ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ. 
77.ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ ɧɭɤɥɟɨɬɢɞɵ ɨɬ ɧɭɤɥɟɨɡɢɞɨɜ? ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɧɭɤɥɟɨɬɢɞɚ, 
ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɰɢɬɨɡɢɧɚ, ɞɟɡɨɤɫɢɪɢɛɨɡɵ ɢ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ. 
78.Ʉɚɤɢɟ ɚɡɨɬɢɫɬɵɟ ɨɫɧɨɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ȾɇɄ ɢ ɊɇɄ? ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ 
ɧɭɤɥɟɨɬɢɞɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ȾɇɄ. 
79.ɑɟɦ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɫɨɫɬɚɜɭ ɧɭɤɥɟɨɬɢɞɵ ȾɇɄ ɢ ɊɇɄ? ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ 
ɧɭɤɥɟɨɬɢɞɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɊɇɄ. 
80.ɉɨɧɹɬɢɟ ɨɛ ɚɥɤɚɥɨɢɞɚɯ. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɧɢɤɨɬɢɧɚ, ɤɨɧɢɧɚ, ɯɢɧɢɧɚ, 
ɚɧɚɛɚɡɢɧɚ. 
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                                                         ɉɊɂɅɈɀȿɇɂə 

ɉɪɢɥɨɠɟɧɢɟ №1 
 

 

ɇɚɡɜɚɧɢɟ ɜɚɠɧɟɣɲɢɯ ɪɚɞɢɤɚɥɨɜ 

Ɋɚɞɢɤɚɥ ɇɚɡɜɚɧɢɟ Ɋɚɞɢɤɚɥ ɇɚɡɜɚɧɢɟ 

ɋɇ3   

 

ɋɇ3-ɋɇ2- 

 

ɋɇ3ɋɇ2ɋɇ2- 

 

ɋɇ3ɋɇɋɇ3 

           

 

 

ɋɇ3ɋɇ2ɋɇ2ɋɇ2— 

 

ɋɇ3ɋɇ2ɋɇɋɇ3 

 

 

 

ɋɇ3ɋɇɋɇ2— 

 

       ɋɇ3 

 

         ɋɇ3 

   

ɋɇ3–ɋ–  

          

         ɋɇ3 

 

        ɋɇ3 

 

ɋɇ3-ɋ-ɋɇ2 

         

        ɋɇ3 

 

                         ɋɇ3 

 

ɋɇ3-ɋɇ2-ɋ- 

                     

                ɋɇ3 

 

ɋɇ2= 

 

ɋɇ= 

 

ɋɇ3ɋɇ= 

 

-ɋɇ2ɋɇ2 – 

Ɇɟɬɢɥ 

 

ɗɬɢɥ 

 

ɇ-ɉɪɨɩɢɥ 

 

ɂɡɨɩɪɨɩɢɥ 

 

 

 

ɇ-Ȼɭɬɢɥ 

 

ȼɬɨɪ-Ȼɭɬɢɥ 

 

 

 

ɂɡɨɛɭɬɢɥ 

 

 

 

 

 

Ɍɪɟɬ-Ȼɭɬɢɥ 

 

 

 

 

 

ɇɟɨɩɟɧɬɢɥ 

 

 

 

 

 

Ɍɪɟɬ-ɉɟɧɬɢɥ 

 

 

 

Ɇɟɬɢɥɟɧ 

 

Ɇɟɬɢɥɢɞɢɧ (ɦɟɬɢɧ) 
 

ɗɬɢɥɟɞɟɧ 

 

ɗɬɢɥɟɧ 

ɋɇ2 = ɋ – 

          

          ɋɇ3 

 

 

ɋɇ3ɋɇ2ɋɇ=ɋɇ – 

 

Cɇ2= ɋɋɇ2 

                  

          Cɇ3 

 

 

 

 

 

 

ɋɇ3— 

  

 

                         

                        CH2 – 

 

                      

 

                        ɋɇ=     
 

                 

 

                        ɋɇ=ɋɇ- 

 

 

  (ɋ6ɇ5)2ɋɇ- 

  

 

  (ɋ6ɇ5)3ɋ- 

 

  ɋ6ɇ5 

 

 

 

 

 

 

 

 

ɂɡɨɩɪɨɩɟɧɢɥ 

 

 

 

 

I -Ȼɭɬɟɧɢɥ 

 

Ɇɟɬɢɥɚɥɥɢɥ 
(ɦɟɬɚɥɥɢɥ) 
 

 

 

Ɏɟɧɢɥ 

 

 

 

Ɍɨɥɢɥ (ɩɪɢɜɟɞɟɧ       

ɩ-ɢɡɨɦɟɪ) 
 

 

Ȼɟɧɡɢɥ 

 

 

 

Ȼɟɧɡɢɥɢɞɟɧ 

 

 

 

ɋɬɢɪɢɥ 

 

 

Ȼɟɧɡɝɢɞɪɢɥ (ɦɨɠɧɨ 
ɧɚɡɵɜɚɬɶ ɢ 
ɞɟɮɢɧɢɥɦɟɬɢɥ) 
 

Ɍɪɢɬɢɥ 

 

Ȼɢɮɟɧɢɥ (ɩɪɢɜɟɞɟɧ 

 ɩ-ɢɡɨɦɟɪ) 
 

 

 

1-ɇɚɮɬɢɥ 
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-ɋɇ2ɋɇ2ɋɇ2 – 

 

ɋɇ2=ɋɇ – 

 

ɇɋ ≡  ɋ – 

ɋɇ2= ɋ= 

                                      

ɋɇ3ɋɇ=ɋɇ – 

 

ɋɇ2=ɋɇɋɇ2 – 

 

              Ɉ 

ɋɇ3ɋ — 

 

 

 

 

 

               Ɉ 

ɋ6ɇ5ɋ — 

 

             Ɉ 

ɋɇ3ɋ — NH— 

 

 

 

 

                          NH — 

 

 

ɋɇ3                         NH- 

 

 

               

                        Cɇ2ɋɇ2- 

 

Ɍɪɢɦɟɬɢɥɟɧ 

 

ȼɢɧɢɥ 

 

ɗɬɢɧɢɥ 

ȼɢɧɢɥɢɞɟɧ 

 

ɉɪɨɩɟɧɢɥ 

 

Ⱥɥɥɢɥ 

 

 

Ⱥɰɟɬɢɥ (ɚɧɚɥɨɝɢɱɧɨ 
«ɩɪɨɩɢɨɧɢɥ», 
«ɛɭɬɢɪɢɥ», 
«ɢɡɨɛɭɬɟɪɢɥ») 
 

 

 

Ȼɟɧɡɨɢɥ 

 

 

Ⱥɰɟɬɢɥɚɦɢɧɨ 
(ɚɧɚɥɨɝɢɱɧɨ ɢ ɞɥɹ 
ɞɪɭɝɢɯ ɤɢɫɥɨɬɧɵɯ 
ɨɫɬɚɬɤɨɜ) 
 

Ⱥɧɢɥɢɧɨ- 

 

 

Ɍɨɥɭɢɞɢɧɨ- (ɩɪɢɜɟɞɟɧ 
ɩ-ɢɡɨɦɟɪ) 
 

 

Ɏɟɧɷɬɢɥ 

 

 

 

 

 

              O 

                         ɋɇ2— 

 

 

 

 

         O 

 

 

 

 

 

         S 

 

ɋɇ3SO2 

 

                          Ɉ 

                   ɋ 

 

 

          

 

 

     Ɉ                    Ɉ 

                    ɋ 

 

 

 

 

 

 

ɋɇ3Ɉ— 

 

 

 

 

-Ɉ—ɋɇ2—Ɉ— 

 

 

ɋɇ3                        SɈ2- 

 

 

     NH2 —  C — NH— 

            

                   O 

 

      NH = C — 

 

 

2-Ɏɭɪɢɥ 

 

 

 

 

 

Ɏɭɪɮɭɪɢɥ (ɧɨ ɧɟ 
«ɮɭɪɢɥɦɟɬɢɥ» ɢ 
ɬɨɥɶɤɨ ɞɥɹ β-ɢɡɨɦɟɪɚ) 
 

 

 

Ɍɟɧɢɥ (ɩɪɢɜɟɞɟɧ β-

ɢɡɨɦɟɪ) 
 

 

 

 

Ɇɟɡɢɥ 

 

 

Ɏɭɪɨɢɥ (ɩɪɢɜɟɞɟɧ γ-

ɢɡɨɦɟɪ) 
 

 

 

 

 

 

 

ɇɢɤɨɬɢɧɨɢɥ 

 

 

 

 

Ɇɟɬɨɤɫɢ (ɚɧɚɥɨɝɢɱɧɨ 
«ɷɬɨɤɫɢ» ɢ ɜɨɨɛɳɟ 
«ɚɥɤɨɤɫɢ», «ɮɟɧɨɤɫɢ» 
ɢ ɬ.ɞ.) 
 

Ɇɟɬɢɥɟɧɞɢɨɤɫɢ 

 

 

Ɍɨɡɢɥ (ɬɨɥɶɤɨ ɞɥɹ n-

ɢɡɨɦɟɪɨɜ) 
 

ɍɪɟɢɞɨ 
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                NH2 

 

Ⱥɦɢɞɢɦɨ 

 

 

ɉɪɢɥɨɠɟɧɢɟ β 

 

ɇɚɡɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɤɢɫɥɨɬ ɢ ɢɯ ɪɚɞɢɤɚɥɨɜ 

ɇɚɡɜɚɧɢɟ ɤɢɫɥɨɬɵ ɇɚɡɜɚɧɢɟ ɪɚɞɢɤɚɥɚ Ɏɨɪɦɭɥɚ ɪɚɞɢɤɚɥɚ 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɬɪɢɜɢɚɥɶɧɨɟ 

ɉɪɟɞɟɥɶɧɵɟ ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɦɨɧɨɤɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ 

 

Ɇɟɬɚɧɨɜɚɹ 

ɗɬɚɧɨɜɚɹ 

ɉɪɨɩɚɧɨɜɚɹ 

Ȼɭɬɚɧɨɜɚɹ 

ɉɟɧɬɚɧɨɜɚɹ 

Ƚɟɩɬɚɧɨɜɚɹ 

Ɉɤɬɚɞɟɤɚɧɨɜɚɹ 

Ƚɟɤɫɚɞɟɤɚɧɨɜɚɹ 

Ɇɭɪɚɜɶɢɧɚɹ 

ɍɤɫɭɫɧɚɹ 

ɉɪɨɩɢɨɧɨɜɚɹ 

Ɇɚɫɥɹɧɚɹ 

ȼɚɥɟɪɢɚɧɨɜɚɹ 

ɗɧɚɧɬɨɜɚɹ 

ɋɬɟɚɪɢɧɨɜɚɹ 

ɉɚɥɶɦɢɬɢɧɨɜɚɹ 

Ɏɨɪɦɢɥ 

Ⱥɰɟɬɢɥ 

ɉɪɨɩɢɨɧɢɥ 

Ȼɭɬɢɪɢɥ 

ȼɚɥɟɪɢɥ 

ɗɧɚɧɬɨɢɥ 

ɋɬɟɚɪɨɢɥ 

ɉɚɥɶɦɢɬɨɢɥ 

ɇɋɈ- 

ɋɇ3-ɋɈ- 

ɋɇ3-ɋɇ2-ɋɈ- 

ɋɇ3-(ɋɇ2)2-ɋɈ 

ɋɇ3(ɋɇ2)3-ɋɈ- 

ɋɇ3(ɋɇ2)5-ɋɈ- 

ɋɇ3(ɋɇ2)10-ɋɈ- 

ɋɇ3(ɋɇ2)14- ɋɈ- 

ɉɪɟɞɟɥɶɧɵɟ ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɞɢɤɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ 

ɗɬɚɧɞɢɨɜɚɹ 

ɉɪɨɩɚɧɞɢɨɜɚɹ 

Ȼɭɬɚɧɞɢɨɜɚɹ 

ɉɟɧɬɚɧɞɢɨɜɚɹ 

Ƚɟɤɫɚɧɞɢɨɜɚɹ 

ɓɚɜɟɥɟɜɚɹ 

Ɇɚɥɨɧɨɜɚɹ 

əɧɬɚɪɧɚɹ 

Ƚɥɭɬɚɪɨɜɚɹ 

Ⱥɞɢɩɢɨɧɨɜɚɹ 

Ɉɤɫɚɥɢɥ 

Ɇɚɥɨɧɢɥ 

ɋɭɤɰɢɧɢɥ 

Ƚɥɭɬɚɪɢɥ 

Ⱥɞɢɩɨɢɥ 

-Ɉɋ-ɋɈ— 

-Ɉɋ-ɋɇ2-ɋɈ- 

-Ɉɋ-(ɋɇ2)2-ɋɈ- 

-Ɉɋ-(ɋɇ2)3-ɋɈ- 

-Ɉɋ-(ɋɇ2)4-ɋɈ- 

ɇɟɩɪɟɞɟɥɶɧɵɟ ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ 

ɉɪɨɩɟɧɨɜɚɹ 

2-Ɇɟɬɢɥɩɪɨɩɟɧɨɜɚɹ 

ɬɪɚɧɫ-Ȼɭɬɟɧ-2-ɨɜɚɹ 

ɰɢɫ-Ɉɤɬɚɞɟɰɟɧ-2-ɨɜɚɹ 

ɰɢɫ-Ȼɭɬɟɧ-2-ɞɢɨɜɚɹ 

ɬɪɚɫ-Ȼɭɬɟɧ-2-ɞɢɨɜɚɹ 

Ⱥɤɪɢɥɨɜɚɹ 

Ɇɟɬɚɤɪɢɥɨɜɚɹ 

Ʉɪɨɬɨɧɨɜɚɹ 

Ɉɥɟɢɧɨɜɚɹ 

Ɇɚɥɟɢɧɨɜɚɹ 

Ɏɭɦɚɪɨɜɚɹ 

Ⱥɤɪɢɥɨɢɥ 

Ɇɟɬɚɤɪɢɥɨɢɥ 

Ʉɪɨɬɨɧɨɢɥ 

Ɉɥɟɢɨɥ 

Ɇɚɥɟɨɥɢɥ 

Ɏɭɦɚɪɨɢɥ 

ɋɇ2=ɋɇ-ɋɈ- 

ɋɇ2=ɋ(ɋɇ3)-ɋɈ- 

ɋɇ3ɋɇ=ɋɇɋɈ- 

ɋ15ɇ29ɋɈ- 

Ɉɋ-ɋɇ=ɋɇ-ɋɈ- 

 

Ʉɚɪɛɨɰɢɤɥɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ 

Ȼɟɧɡɨɥɤɚɪɛɨɧɨɜɚɹ 

 

Ɇɟɬɢɥɛɟɧɡɨɥɤɚɪɛɨɧɨɜ
ɚɹ 

 

 

1,2-Ȼɟɧɡɨɥ-

ɞɢɤɚɪɛɨɧɨɜɚɹ 

Ȼɟɧɡɨɣɧɚɹ 

 

Ɍɨɥɭɢɥɨɜɚɹ 

 

 

 

Ɏɬɚɥɟɜɚɹ  

Ȼɟɧɡɨɢɥ 

 

Ɍɨɥɭɢɥ (ɨ-, ɦ-, ɩ-) 

 

 

 

Ɏɬɚɥɨɢɥ 

ɋ6ɇ5-ɋɈ- 

 

ɋɇ3-ɋ6ɇ4-ɋɈ- 

           

               CO— 

 

          CO—  
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ɉɪɢɥɨɠɟɧɢɟ γ 

 

Ɉɫɧɨɜɧɵɟ ɤɥɚɫɫɵ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 ɍɝɥɟɜɨɞɨɪɨɞɵ 

 ɉɪɟɞɟɥɶɧɵɟ ɇɟɩɪɟɞɟɥɶɧɵɟ 

  ɷɬɢɥɟɧɨɜɵɟ ɚɰɟɬɢɥɟɧɨɜɵɟ ɞɢɟɧɨɜɵɟ Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ 

1 2 3 4 5 6 

Ɉɛɳɚɹ 
ɮɨɪɦɭɥɚ 

ɋnH2n+ 2 CnH2n CnH2n-2 CnH2n-2 CnHn 

 

Ɍɢɩ ɫɜɹɡɢ 

 

- ɋ – ɋ - 
 

 

ɋ = ɋ 

 

    - ɋ = ɋ - 
 

 - ɋ=ɋ=ɋ - 
 

ɨɤɨɧɱɚɧɢɟ -Ⱥɇ -ȿɇ -ɂɇ -Ⱦɂȿɇ  

Ɉɫɧɨɜɧɵɟ 
ɬɢɩɵ 
ɪɟɚɤɰɢɣ 

1.Ɂɚɦɟɳɟɧɢɟ 
ɜɨɞɨɪɨɞɚ 

ɚ) ɧɚ ɝɚɥɨɝɟɧɵ 

ɛ) ɧɚ 
ɧɢɬɪɨɝɪɭɩɩɭ 
(ɪɟɚɤɰɢɹ 
Ʉɨɧɨɜɚɥɨɜɚ) 

1. ɉɪɢɫɨɟɞɢɧɟɧɢɟ 

ɚ) ɜɨɞɨɪɨɞɚ 

ɛ) ɝɚɥɨɝɟɧɨɜ 

ɜ) ɝɚɥɨɝɟɧɨɜɨɞɨɪɨɞɨɜ 

ɝ) ɜɨɞɵ (ɞɥɹ ɚɰɟɬɢɥɟɧɨɜɵɯ ɷɬɨ ɪɟɚɤɰɢɹ 
Ʉɭɱɟɪɨɜɚ) 

1. Ɉɤɢɫɥɟɧɢɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɇ2Ɉ 

2. ɉɨɥɢɦɟɪɢɡɚɰɢɹ 

1.Ɂɚɦɟɳɟɧɢɟ 
ɜɨɞɨɪɨɞɚ 

ɚ) ɧɚ ɝɚɥɨɝɟɧ 

ɛ) ɧɚ ɧɢɬɪɨɝɪɭɩɩɭ 

2.ɉɪɢɫɨɟɞɢɧɟɧɢɟ 

ɚ)ɜɨɞɨɪɨɞɚ 

ɛ)ɝɚɥɨɝɟɧɚ 

 

Ɉɛɪɚɡɨɜɚɧɢɟ ɷɮɢɪɨɜ ɢ ɚɧɝɢɞɪɢɞɨɜ 

 

R – OH + HO – R  R – O – R 

ɫɩɢɪɬ           ɫɩɢɪɬ            ɩɪɨɫɬɨɣ ɷɮɢɪ 

 

             O                            Ɉ 

 

R – C                              

           OH + HO – RR    C – O – R 

Ʉɢɫɥɨɬɚ             ɫɩɢɪɬ         ɫɥɨɠɧɵɣ ɷɮɢɪ 

 

 

       O                       O                  O           O 

 

R – C – OH + HO – C – R R – C – O – C – R 

ɤɢɫɥɨɬɚ              ɤɢɫɥɨɬɚ                       ɚɧɝɢɞɪɢɞ 
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 ɋɩɢɪɬɵ Ⱥɥɶɞɟɝɢɞɵ Ʉɟɬɨɧɵ Ʉɚɪɛɨɧɨɜɵɟ 
ɤɢɫɥɨɬɵ 

Ⱥɦɢɧɵ 

 7 8 9 10 11 

Ɉɛɳɚɹ 
ɮɨɪɦɭɥɚ 

R – (OH)n         O 

R – C 

         H 

 

 

R – C – R 

 

O 

 

R – COOH 

 

R – NH2 

Ɍɢɩ ɫɜɹɡɢ      

Ɉɤɨɧɱɚɧɢɟ -ɈɅ -ȺɅɖ -Ɉɇ -ɈȼȺə -ȺɆɂɇ 

Ɉɫɧɨɜɧɵɟ 
ɬɢɩɵ ɪɟɚɤɰɢɣ 

1.Ɂɚɦɟɳɟɧɢɟ 

ɚ) ɜɨɞɨɪɨɞɚ 
ɝɢɞɪɨɤɫɢɥɚ ɧɚ 
ɳɟɥɨɱɧɨɣ 
ɦɟɬɚɥɥ 
(ɚɥɤɨɝɨɥɹɬɚ) 
ɛ)ɜɫɟɝɨ 
ɝɢɞɪɨɤɫɢɥɚ ɧɚ 
ɝɚɥɨɝɟɧ (ɫ 
Ɋɋ15) 

ɜ)ɜɫɟɝɨ 
ɝɢɞɪɨɤɫɢɥɚ ɧɚ 
ɚɦɢɧɨɝɪɭɩɩɭ 

(ɫ Nɇ3) 

2.Ɉɤɢɫɥɟɧɢɟ 

ɚ)ɩɟɪɜɢɱɧɵɟ 
ɫɩɢɪɬɵ ɜ 
ɚɥɶɞɟɝɢɞɵ 

ɛ)ɜɬɨɪɢɱɧɵɟ 
ɫɩɢɪɬɵ ɜ 
ɤɟɬɨɧɵ 

3.Ɉɛɪɚɡɨɜɚ- 

ɧɢɟ ɷɮɢɪɨɜ 

ɚ)ɩɪɨɫɬɵɯ 

ɛ)ɫɥɨɠɧɵɯ 

4.Ⱦɥɹ 
ɦɧɨɝɨɚɬɨɦ- 

ɧɵɯ ɫɩɢɪɬɨɜ 
ɫ ɋu(OH)2 

5.Ɏɟɧɨɥɵ ɫ 
NaOH 

 

1.Ɉɤɢɫɥɟɧɢɟ 

ɚ)ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ 

ɛ)Ag2Ɉ   (ɪɟɚɤɰɢɹ ɫɟɪɟɛɪɹɧɨɝɨ 

 ɡɟɪɤɚɥɚ) 
ɜ)ɋu(Ɉɇ)2 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɪɟɚɤɰɢɢ ɧɚ 
ɚɥɶɞɟɝɢɞɵ 

2.Ɂɚɦɟɳɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɧɚ 
ɝɚɥɨɝɟɧ (ɫ Ɋɋ15) 

3.ɉɪɢɫɨɟɞɢɧɟɧɢɟ  
ɚ)ɜɨɞɨɪɨɞɚ 

ɛ)ɇɋN 

ɜ)NaHSO3 

ɝ)ɫɩɢɪɬɚ 

ɤ ɤɢɫɥɨɪɨɞɭ ɩɪɢɫɨɟɞɢɧяɟɬɫя 
ɜɫɟɝɞɚ ɜɨɞɨɪɨɞ, ɚ ɜɫя 
ɨɫɬɚɥɶɧɚя ɱɚɫɬɶ ɦɨɥɟɤɭɥɵ ɤ 
ɭɝɥɟɪɨɞɭ 

4.ɉɨɥɢɦɟɪɢɡɚɰɢɹ 

5.ɉɨɥɢɤɨɧɞɟɧɫɚɰɢɹ 

 

1.Ⱦɢɫɫɨɰɢɚɰɢɹ 

2.Ɂɚɦɟɳɟɧɢɟ 

ɚ)ɜɨɞɨɪɨɞɚ 
ɤɚɪɛɨɤɫɢɥɚ ɧɚ 
ɦɟɬɚɥɥ (ɫɨɥɢ) 
ɛ)ɝɢɞɪɨɤɫɢɥɚ 
ɤɚɪɛɨɤɫɢɥɚ ɧɚ 
ɝɚɥɨɝɟɧ (ɫ Ɋɋ15) 

ɜ)ɝɢɞɪɨɤɫɢɥɚ 
ɤɚɪɛɨɤɫɢɥɚ ɧɚ 
ɚɦɢɧɨɝɪɭɩɩɭ 
(ɚɦɢɞɵ) 
3.Ɉɛɪɚɡɨɜɚɧɢɟ 
ɚɧɝɢɞɪɢɞɨɜ 

4.Ɉɛɪɚɡɨɜɚɧɢɟ 
ɫɥɨɠɧɵɯ 
ɷɮɢɪɨɜ 

1. ɋ ɇ2Ɉ 

(ɝɢɞɪɨɤɫɢɞɵ) 

2.ɋ   
ɤɢɫɥɨɬɚɦɢ 

(ɫɨɥɢ) 

Ɉɛɪɚɡɨɜɚɧɢɟ ɞɢɫɚɯɚɪɢɞɨɜ 

 

1. -ɝɥɸɤɨɡɚ + -ɝɥɸɤɨɡɚ, ɫɜɹɡɶ -1,4----ɦɚɥɶɬɨɡɚ 

2. -ɝɥɸɤɨɡɚ + -ɝɥɸɤɨɡɚ, ɫɜɹɡɶ -1,4----ɰɟɥɥɨɛɢɨɡɚ       ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɫɚɯɚɪɚ 

3. -ɝɥɸɤɨɡɚ + ɝɚɥɚɤɬɨɡɚ, ɫɜɹɡɶ -1,4---ɥɚɤɬɨɡɚ 

4. -ɝɥɸɤɨɡɚ + -ɮɪɭɤɬɨɡɚ, ɫɜɹɡɶ , -1,2---ɫɚɯɚɪɨɡɚ } ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɫɚɯɚɪ 
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1. Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ. Ɉɫɧɨɜɧɨɣ ɤɭɪɫ: ɍɱɟɛɧɢɤ / Ⱥ.ɗ. ɓɟɪɛɢɧɚ, Ʌ.Ƚ. 
Ɇɚɬɭɫɟɜɢɱ; ɉɨɞ ɪɟɞ. Ⱥ.ɗ. ɓɟɪɛɢɧɵ. – Ɇ.: ɇɂɐ ɂɇɎɊȺ-Ɇ; Ɇɧ.: ɇɨɜ. ɡɧɚɧɢɟ, 
2013. – 808 ɫ.: ɢɥ.; 70100 1/16. – (ȼɵɫɲɟɟ ɨɛɪɚɡɨɜɚɧɢɟ: Ȼɚɤɚɥɚɜɪɢɚɬ). (ɩ) ISBN 

978-5-16-006956-2 

 

 

ɋɉɂɋɈɄ  ȾɈɉɈɅɇɂɌȿɅɖɇɈɃ  ɅɂɌȿɊАɌɍɊɕ 

      1. ɂɜɚɧɨɜ, ȼ.Ƚ.   Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ ДɌɟɤɫɬЖ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɜɭɡɨɜ ɩɨ ɫɩɟɰ. "Ȼɢɨɥɨɝɢɹ" / ȼ. Ƚ. ɂɜɚɧɨɜ, ȼ. Ⱥ. Ƚɨɪɥɟɧɤɨ, Ɉ. ɇ. Ƚɟɜɚ. - 6-ɟ ɢɡɞ. 
ɫɬɟɪ. - Ɇɨɫɤɜɚ: Ⱥɤɚɞɟɦɢɹ, β010. - 6β4 ɫ.     
     β. Ⱥɪɬɟɦɟɧɤɨ Ⱥ.ɂ. Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ: ɭɱɟɛ. ɞɥɹ ɫɬɪɨɢɬ. ɫɩɟɰ. ɜɭɡɨɜ / Ⱥ.ɂ. 
Ⱥɪɬɟɦɟɧɤɨ. – 5-ɟ ɢɡɞ., ɢɫɩɪ. – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, β00β. – 559 ɫ.  
     γ. Ƚɪɚɧɞɛɟɪɝ ɂ.ɂ. Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞ. ɫ.-ɯ. ɜɭɡɨɜ / 
ɂ.ɂ. Ƚɪɚɧɞɛɟɪɝ. – 3-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1987. – 480 ɫ. 
     4. Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ: ɩɪɚɤɬɢɤɭɦ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɢ 
ɡɚɞɚɧɢɣ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ / ɇɨɜɨɫɢɛ. ɝɨɫ. ɚɝɪɚɪ. ɭɧ-ɬ: 
Ⱥɝɪɨɧɨɦ. ɮɚɤ.,  ɫɨɫɬ.: ɇ.Ⱥ. Ʉɭɫɚɤɢɧɚ, Ɍ.ɂ. Ȼɨɤɨɜɚ, Ƚ.ɉ. ɘɫɭɩɨɜɚ, Ɇ.ɋ. ɑɟɦɟɪɢɫ. 
2-ɟ ɢɡɞɚɧɢɟ, ɢɫɩɪɚɜɥɟɧɧɨɟ. – ɇɨɜɨɫɢɛɢɪɫɤ: ɂɡɞ-ɜɨ ɇȽȺɍ, β015. – 84 ɫ. 
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ɋɨɞɟɪɠɚɧɢɟ 
 

 ɋɬɪ. 
ȼɜɟɞɟɧɢɟ 
Ɉɛɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɡɭɱɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ «Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ» 
Ɍɟɦɚ 1. ɍɝɥɟɜɨɞɨɪɨɞɵ 

         Ɍɟɦɚ β. Ʉɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 
Ɍɟɦɚ 3. ɍɝɥɟɜɨɞɵ 
Ɍɟɦɚ 4.Ⱥɡɨɬɫɨɞɟɪɠɚɳɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 
Ɍɟɦɚ 5. Ƚɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 
Ɍɟɦɚ γ. Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ. ɗɥɟɤɬɪɨɥɢɡ  
 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɵ 
ɉɪɢɥɨɠɟɧɢɹ 
Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 
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