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ȼȼȿȾȿɇɂȿ 

 

ɈȻɓɂȿ ɉɊȺȼɂɅȺ ȼɕɉɈɅɇȿɇɂə  ɅȺȻɈɊȺɌɈɊɇɕɏ ɊȺȻɈɌ 

1. ɈɋɇɈȼɇɕȿ ɉɊȺȼɂɅȺ ɂ ɈɊȽȺɇɂɁȺɐɂə 

ɊȺȻɈɌɕ ȼ ɅȺȻɈɊȺɌɈɊɂɂ ɏɂɆɂɂ 

 Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɤɭɪɫɚ 
ɯɢɦɢɢ. Ⱦɥɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢɦɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɥɚɛɨɪɚɬɨɪɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɚ ɬɚɤɠɟ ɫ ɬɟɯɧɢɤɨɣ ɩɪɨɜɟɞɟɧɢɹ 
ɨɫɧɨɜɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɩɟɪɚɰɢɣ. 

ɉɨɫɤɨɥɶɤɭ ɜ ɯɢɦɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɧɚɯɨɞɹɬɫɹ ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ, ɝɚɡɵ, 
ɹɞɨɜɢɬɵɟ ɜɟɳɟɫɬɜɚ, ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɜɧɭɬɪɟɧɧɟɝɨ 
ɪɚɫɩɨɪɹɞɤɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɟɪɟɞ ɤɚɠɞɵɦ ɥɚɛɨɪɚɬɨɪɧɵɦ ɡɚɧɹɬɢɟɦ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɢɡɭɱɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɡɞɟɥ ɭɱɟɛɧɢɤɚ, ɤɨɧɫɩɟɤɬɚ ɥɟɤɰɢɣ ɢ ɨɩɢɫɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɪɚɛɨɬɵ. 

1.1. Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

1. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ɋɚɛɨɬɚ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɜ ɯɚɥɚɬɚɯ; ɡɚɩɪɟɳɚɟɬɫɹ 
ɪɚɛɨɬɚɬɶ ɜ ɜɟɪɯɧɟɣ ɨɞɟɠɞɟ ɢ ɝɨɥɨɜɧɵɯ ɭɛɨɪɚɯ.  

ɋɬɭɞɟɧɬɵ ɨɛɹɡɚɧɵ ɫɨɛɥɸɞɚɬɶ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɱɢɫɬɨɬɭ ɢ ɩɨɪɹɞɨɤ; ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɢɲɢɧɭ. ȼ ɥɚɛɨɪɚɬɨɪɢɢ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ 
ɩɢɳɭ ɢɥɢ ɤɥɚɫɬɶ ɩɪɨɞɭɤɬɵ ɧɚ ɪɚɛɨɱɢɣ ɫɬɨɥ.  

ȼ  ɫɥɭɱɚɟ ɤɚɤɨɝɨ ɛɵ ɬɨ ɧɢ ɛɵɥɨ ɩɪɨɢɫɲɟɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ 
ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɢ ɥɚɛɨɪɚɧɬɭ.  

2. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ  
ɉɨɥɭɱɢɜ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ, ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ 

ɨɛɪɚɬɢɬɶɫɹ ɤ ɞɟɠɭɪɧɨɦɭ ɥɚɛɨɪɚɧɬɭ ɢ ɩɨɥɭɱɢɬɶ ɨɬ ɧɟɝɨ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɪɚɜɢɥɚɦ 
ɪɚɛɨɬɵ ɧɚ ɢɫɩɨɥɶɡɭɟɦɨɣ ɭɫɬɚɧɨɜɤɟ; ɩɨɫɥɟ ɷɬɨɝɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɥɚɛɨɪɚɧɬɚ ɫɬɭɞɟɧɬ 
ɦɨɠɟɬ  ɩɪɢɫɬɭɩɚɬɶ  ɤ  ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ  ɪɚɛɨɬɟ.  Ȼɟɡ  ɪɚɡɪɟɲɟɧɢɹ  ɩɪɟɩɨɞɚɜɚɬɟɥɹ  
ɢ ɥɚɛɨɪɚɧɬɚ ɪɚɛɨɬɚɬɶ ɧɚ ɩɪɢɛɨɪɚɯ ɢ ɭɫɬɚɧɨɜɤɚɯ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ.  

3. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ  
Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɛɨɜɚɬɶ ɜɟɳɟɫɬɜɚ ɧɚ ɜɤɭɫ, ɧɸɯɚɬɶ ɜɟɳɟɫɬɜɚ ɢɡ 

ɝɨɪɥɵɲɟɤ  ɫɤɥɹɧɨɤ,  ɩɪɢ  ɪɚɫɬɜɨɪɟɧɢɢ  ɜɟɳɟɫɬɜ  ɜ  ɩɪɨɛɢɪɤɟ  ɡɚɠɢɦɚɬɶ  ɨɬɜɟɪɫɬɢɟ 
ɩɚɥɶɰɟɦ.  

Ɉɩɵɬɵ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɬɚɤɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɟɧɵ ɜ 
ɦɟɬɨɞɢɱɟɫɤɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɤɚɠɞɨɝɨ ɨɩɵɬɚ.  

ɇɚɥɢɜɚɬɶ ɢɥɢ ɧɚɫɵɩɚɬɶ ɜɟɳɟɫɬɜɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɧɚɞ ɫɬɨɥɨɦ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦ 
ɩɨɞɞɨɧɨɦ;  ɩɪɨɫɵɩɚɧɧɵɟ  ɢɥɢ  ɫɥɭɱɚɣɧɨ  ɩɪɨɥɢɬɵɟ ɜɟɳɟɫɬɜɚ ɧɚɞɨ ɧɟɦɟɞɥɟɧɧɨ 
ɭɛɢɪɚɬɶ ɫɩɟɰɢɚɥɶɧɨɣ ɬɪɹɩɨɱɤɨɣ.  

Ƚɨɪɟɥɤɭ  (ɢɥɢ  ɫɩɢɪɬɨɜɤɭ)  ɡɚɠɢɝɚɬɶ ɬɨɥɶɤɨ ɫɩɢɱɤɨɣ ɢɥɢ  ɥɭɱɢɧɨɣ; ɫɩɢɱɤɭ 
ɡɚɠɢɝɚɸɬ ɞɜɢɠɟɧɢɟɦ ɨɬ ɫɟɛɹ (ɢ ɨɬ ɫɨɫɟɞɚ).  ɇɟɥɶɡɹ  ɧɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɞɟɪɠɚɬɶ 
ɝɨɥɨɜɭ ɛɥɢɡɤɨ ɤ ɩɥɚɦɟɧɢ ɢɥɢ ɧɚɤɥɨɧɹɬɶɫɹ ɧɚɞ ɧɢɦ.  
ɉɪɢ  ɧɚɝɪɟɜɚɧɢɢ ɜɟɳɟɫɬɜɚ ɜ ɩɪɨɛɢɪɤɟ ɟɟ ɫɧɚɱɚɥɚ  ɧɟɨɛɯɨɞɢɦɨ  ɰɟɥɢɤɨɦ ɩɪɨɝɪɟɬɶ 
ɧɚɞ ɩɥɚɦɟɧɟɦ, ɧɟɥɶɡɹ ɫɪɚɡɭ ɧɚɩɪɚɜɥɹɬɶ ɩɥɚɦɹ ɧɚ ɝɪɚɧɢɰɭ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ɜ 
ɩɪɨɛɢɪɤɟ; ɨɬɜɟɪɫɬɢɟ ɩɪɨɛɢɪɤɢ ɜɨ ɜɪɟɦɹ ɟɟ ɧɚɝɪɟɜɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɨ  
ɨɬ  ɫɟɛɹ  ɢ ɫɨɫɟɞɚ. ɇɟɥɶɡɹ  ɫɬɚɜɢɬɶ  ɝɨɪɹɱɢɟ  ɩɪɨɛɢɪɤɢ  ɜ  ɲɬɚɬɢɜ  ɢɡ ɩɥɚɫɬɦɚɫɫɵ.  
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ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ  ɨɫɬɨɪɨɠɧɨɫɬɶ  ɩɪɢ  ɪɚɛɨɬɟ ɫɨ ɜɫɹɤɨɝɨ ɪɨɞɚ 
ɷɥɟɤɬɪɨɩɪɢɛɨɪɚɦɢ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ; ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ  ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɫɥɟɞɭɟɬ  ɩɪɟɤɪɚɬɢɬɶ  ɪɚɛɨɬɭ, ɨɬɤɥɸɱɢɬɶ ɩɪɢɛɨɪ ɨɬ ɫɟɬɢ ɢ ɨɛɪɚɬɢɬɶɫɹ  ɤ 
ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɢɥɢ ɥɚɛɨɪɚɧɬɭ.  

4. ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ  
ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɵ ɨɛɹɡɚɧɵ: ɜɵɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ, ɜɵɦɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɧɭɸ  ɩɨɫɭɞɭ,  ɡɚɤɪɵɬɶ  ɜɨɞɨɩɪɨɜɨɞɧɵɟ  ɤɪɚɧɵ,  ɭɛɪɚɬɶ ɫɜɨɟ ɪɚɛɨɱɟɟ 
ɦɟɫɬɨ, ɫɞɚɬɶ ɥɚɛɨɪɚɧɬɭ ɢɫɩɨɥɶɡɭɟɦɭɸ ɩɨɫɭɞɭ ɢ ɪɟɚɤɬɢɜɵ ɢ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ 
ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɩɨɤɢɧɭɬɶ ɥɚɛɨɪɚɬɨɪɢɸ.  

5. Ɉɤɚɡɚɧɢɟ ɩɟɪɜɨɣ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ  
ȼ  ɫɥɭɱɚɟ  ɩɨɪɟɡɚ  ɫɬɟɤɥɨɦ  ɧɟɨɛɯɨɞɢɦɨ  ɫɧɚɱɚɥɚ  ɭɛɟɞɢɬɶɫɹ,  ɱɬɨ  ɜ  ɪɚɧɤɟ  ɧɟɬ 

ɨɫɤɨɥɤɨɜ, ɢ ɡɚɬɟɦ ɜɚɬɨɣ, ɫɦɨɱɟɧɧɨɣ ɫɩɢɪɬɨɦ ɢɥɢ ɪɚɫɬɜɨɪɨɦ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, 
ɭɞɚɥɢɬɶ ɤɪɨɜɶ, ɩɨɫɥɟ ɱɟɝɨ ɤɪɚɹ ɪɚɧɵ ɫɦɚɡɚɬɶ ɣɨɞɨɦ ɢ ɡɚɛɢɧɬɨɜɚɬɶ.  

ɉɪɢ  ɧɟɛɨɥɶɲɢɯ ɬɟɪɦɢɱɟɫɤɢɯ ɨɠɨɝɚɯ ɫɥɟɞɭɟɬ ɫɦɚɡɚɬɶ  ɨɛɨɠɠɟɧɧɨɟ  ɦɟɫɬɨ 
ɝɥɢɰɟɪɢɧɨɦ  ɢɥɢ  ɫɩɢɪɬɨɦ;  ɩɪɢ  ɛɨɥɟɟ  ɡɧɚɱɢɬɟɥɶɧɵɯ  ɨɠɨɝɚɯ  ɨɛɨɠɠɟɧɧɨɟ  ɦɟɫɬɨ 
ɫɥɟɞɭɟɬ  ɫɦɚɡɚɬɶ  ɦɚɡɶɸ  ɨɬ  ɨɠɨɝɨɜ  ɢɥɢ  ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦ  ɪɚɫɬɜɨɪɨɦ 
ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɢ ɧɚɥɨɠɢɬɶ ɩɨɜɹɡɤɭ. ɇɟɥɶɡɹ ɫɦɚɡɵɜɚɬɶ ɪɚɧɭ ɜɚɡɟɥɢɧɨɦ ɢɥɢ 
ɠɢɪɨɦ.  

ɉɪɢ  ɩɨɩɚɞɚɧɢɢ  ɧɚ  ɤɨɠɭ  ɤɢɫɥɨɬɵ  ɧɟɨɛɯɨɞɢɦɨ  ɧɟɦɟɞɥɟɧɧɨ  ɫɦɵɬɶ  ɤɢɫɥɨɬɭ 
ɛɨɥɶɲɢɦ  ɤɨɥɢɱɟɫɬɜɨɦ  ɜɨɞɵ,  ɡɚɬɟɦ  ɩɪɨɦɵɬɶ  ɩɨɫɬɪɚɞɚɜɲɟɟ  ɦɟɫɬɨ  γ%-ɧɵɦ 
ɪɚɫɬɜɨɪɨɦ ɫɨɞɵ ɢ  ɫɦɚɡɚɬɶ  ɦɚɡɶɸ ɨɬ ɨɠɨɝɨɜ.  ɉɪɢ ɨɠɨɝɚɯ  ɳɟɥɨɱɶɸ ɨɛɨɠɠɟɧɧɨɟ 
ɦɟɫɬɨ ɫɥɟɞɭɟɬ ɩɪɨɦɵɬɶ ɜɨɞɨɣ ɢ ɡɚɬɟɦ ɪɚɫɬɜɨɪɨɦ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ.  

ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɤɢɫɥɨɬɵ ɢɥɢ ɳɟɥɨɱɢ ɜ ɝɥɚɡ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɦɵɬɶ ɟɝɨ ɜɨɞɨɣ, 
ɡɚɬɟɦ ɪɚɫɬɜɨɪɨɦ ɫɨɞɵ ɢɥɢ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɜɧɟɫɬɢ ɜ ɝɥɚɡ ɤɚɩɥɸ 
ɤɚɫɬɨɪɨɜɨɝɨ ɦɚɫɥɚ.  

ȼ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɫɥɭɱɚɹɯ ɫɥɟɞɭɟɬ ɜɵɡɜɚɬɶ ɫɤɨɪɭɸ ɩɨɦɨɳɶ.  
ɂɫɬɨɱɧɢɤɢ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ 

Ɉɪɝɚɧɢɱɟɫɤɢɟ  ɪɚɫɬɜɨɪɢɬɟɥɢ  ɡɚɧɢɦɚɸɬ  ɨɫɨɛɨɟ  ɦɟɫɬɨ  ɫɪɟɞɢ  ɩɪɢɦɟɧɹɟɦɵɯ  ɜ 
ɥɚɛɨɪɚɬɨɪɢɹɯ ɨɝɧɟɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ. Ɉɧɢ ɥɟɝɤɨ ɜɨɫɩɥɚɦɟɧɹɸɬɫɹ, ɛɵɫɬɪɨ ɝɨɪɹɬ ɢ ɫ 
ɬɪɭɞɨɦ ɬɭɲɚɬɫɹ. ɉɚɪɵ ɦɧɨɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɞɚɠɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɫɩɨɫɨɛɧɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɫ ɜɨɡɞɭɯɨɦ ɩɨɠɚɪɨ- ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɫɦɟɫɢ. 
Ɉɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ 
ɭɫɥɨɜɢɣ  -  ɤɨɥɢɱɟɫɬɜɚ  ɢ  ɝɨɪɸɱɟɫɬɢ  ɠɢɞɤɨɫɬɢ,  ɬɟɦɩɟɪɚɬɭɪɵ,  ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɚɩɩɚɪɚɬɭɪɵ ɢɥɢ ɬɚɪɵ, ɧɚɥɢɱɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢ ɬ. ɞ.   

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ Ʌȼɀ (ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ) 

ɩɨ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ 

 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ Ʌȼɀ ɩɪɢɧɹɬɨ ɭɫɥɨɜɧɨ ɨɬɧɨɫɢɬɶ ɤ 
ɨɞɧɨɦɭ ɢɡ ɬɪɟɯ ɪɚɡɪɹɞɨɜ: 

К  I  ɪɚɡɪяɞɭ  ɨɬɧɨɫяɬɫя:  ɚɤɪɨɥɟɢɧ,  ɚɥɥɢɥɯɥɨɪɢɞ,  ɚɰɟɬɚɥɶ,  ɚɰɟɬɚɥɶɞɟɝɢɞ, 
ɚɰɟɬɨɧ, ɛɟɧɡɢɧɵ, ɝɟɤɫɚɧ, ɞɢɦɟɬɢɥɞɢɯɥɨɪɫɢɥɚɧ, ɞɢɩɪɨɩɢɥɨɜɵɣ ɷɮɢɪ, ɞɢɷɬɢɥɚɦɢɧ, 
ɞɢɷɬɢɥɨɜɵɣ  ɷɮɢɪ,  ɢɡɨɩɪɨɩɢɥɚɦɢɧ,  ɢɡɨɩɪɨɩɢɥɯɥɨɪɢɞ,    ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬ, 
ɦɟɬɢɥɮɨɪɦɢɚɬ,  ɩɪɨɩɢɥɟɧɨɤɫɢɞ,  ɩɟɬɪɨɥɟɣɧɵɣ  ɷɮɢɪ,  ɩɪɨɩɢɥɯɥɨɪɢɞ,  
ɫɟɪɨɭɝɥɟɪɨɞ, ɬɟɬɪɚɝɢɞɪɨɮɭɪɚɧ, ɮɭɪɚɧ, ɰɢɤɥɨɝɟɤɫɚɧ, ɰɢɤɥɨɝɟɤɫɟɧ, ɷɬɢɥɚɦɢɧ, 
ɷɬɢɥɮɨɪɦɢɚɬ ɢ ɞɪ.  

Кɨ  II  ɪɚɡɪяɞɭ  ɨɬɧɨɫяɬɫя:  ɚɤɪɢɥɨɧɢɬɪɢɥ,  ɚɥɥɢɥɛɪɨɦɢɞ.  ɚɥɥɢɥɚɦɢɧ, 
ɯɥɨɪɩɟɧɬɚɧ, ɚɰɟɬɨɧɢɬɪɢɥ, ɛɟɧɡɨɥ, ɛɭɬɢɥɚɦɢɧ, β-ɦɟɬɢɥ-2-ɩɪɨɩɚɧɨɥ, ɛɭɬɢɥɯɥɨɪɢɞ, 
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ɜɢɧɢɥɚɰɟɬɚɬ,  ɝɟɤɫɚɦɟɬɢɥɞɢɫɢɥɨɤɫɚɧ,  ɝɟɩɬɚɧ,  ɞɢɛɭɬɢɥɨɜɵɣ  ɷɮɢɪ,  ɞɢɨɤɫɚɧ, 
ɞɢɯɥɨɪɷɬɚɧ,  ɞɢɷɬɢɥɯɥɨɪɫɢɥɚɧ,  ɞɢɷɬɢɥɤɟɬɨɧ,  ɢɡɨɩɪɨɩɢɥɚɰɟɬɚɬ,  β-ɩɪɨɩɚɧɨɥ, 
ɢɡɨɩɪɨɩɢɥɮɨɪɦɢɚɬ,  ɢɡɨɩɪɨɩɢɥɤɚɪɛɨɧɚɬ,  ɥɢɝɪɨɢɧ,  ɦɟɬɢɥɚɰɟɬɚɬ,  ɦɟɬɚɧɨɥ, 
ɦɟɬɢɥɬɪɢɯɥɨɪɫɢɥɚɧ,  ɦɟɬɢɥɯɥɨɪɮɨɪɦɢɚɬ,  ɦɟɬɢɥɷɬɢɥɤɟɬɨɧ,  ɩɢɩɟɪɢɞɢɧ,  ɩɢɪɢɞɢɧ, 
ɬɨɥɭɨɥ,  ɬɪɢɷɬɢɥɚɦɢɧ,  ɰɢɤɥɨɝɟɤɫɢɥɚɦɢɧ,  ɷɬɢɥɚɤɪɢɥɚɬ,  ɷɬɢɥɚɰɟɬɚɬ,  ɷɬɢɥɛɟɧɡɨɥ, 
ɷɬɚɧɨɥ ɢ ɞɪ.  
К  III  ɪɚɡɪяɞɭ  ɨɬɧɨɫяɬɫя:  ɚɦɢɥɚɰɟɬɚɬ,  ɚɧɢɡɨɥ,  ɚɰɟɬɢɥɚɰɟɬɨɧ,  ɛɟɧɡɢɥɯɥɨɪɢɞ, 
ɛɪɨɦɛɟɧɡɨɥ,  ɛɭɬɚɧɨɥ,  ɝɟɤɫɢɥɯɥɨɪɢɞ,  ɞɟɤɚɧ,  ɞɢɚɦɢɥɨɜɵɣ  ɷɮɢɪ,  ɞɢɤɟɬɟɧ,  N,N-

ɞɢɦɟɬɢɥɚɦɢɧɨɷɬɚɧɨɥ,  ɞɢɦɟɬɢɥɫɭɥɶɮɚɬ,  N,N-ɞɢɷɬɢɥɚɦɢɧɨɷɬɚɧɨɥ,  
ɞɢɷɬɢɥɤɚɪɛɨɧɚɬ ɢɡɨɚɦɢɥɚɰɟɬɚɬ, ɤɟɪɨɫɢɧɵ, ɤɫɢɥɨɥ, ɦɟɬɢɥɚɤɪɢɥɚɬ, ɦɨɪɮɨɥɢɧ, 
ɦɭɪɚɜɶɢɧɚɹ ɤɢɫɥɨɬɚ, ɨɤɬɢɥɚɦɢɧ,  ɩɟɧɬɚɧɨɥ,  ɩɪɨɩɢɥɛɟɧɡɨɥ,  ɩɪɨɩɚɧɨɥ,  ɫɤɢɩɢɞɚɪ,  
ɫɬɢɪɨɥ,  ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ, ɭɤɫɭɫɧɵɣ ɚɧɝɢɞɪɢɞ, ɯɥɨɪɛɟɧɡɨɥ, ɰɢɤɥɨɝɟɤɫɚɧɨɧ ɢ ɞɪ.  

ɀɢɞɤɢɟ  ɜɟɳɟɫɬɜɚ,  ɢɦɟɸɳɢɟ  ɬɟɦɩɟɪɚɬɭɪɭ  ɜɫɩɵɲɤɢ  ɜɵɲɟ  61°ɋ  ɜ  ɡɚɤɪɵɬɨɦ 
ɬɢɝɥɟ  ɢɥɢ  ɜɵɲɟ  66°ɋ  ɜ  ɨɬɤɪɵɬɨɦ  ɬɢɝɥɟ  ɢ  ɫɩɨɫɨɛɧɵɟ  ɝɨɪɟɬɶ  ɩɨɫɥɟ  ɭɞɚɥɟɧɢɹ 
ɢɫɬɨɱɧɢɤɚ ɡɚɠɢɝɚɧɢɹ, ɨɬɧɨɫɹɬɫɹ ɤ ɝɨɪɸɱɢɦ ɠɢɞɤɨɫɬɹɦ (Ƚɀ).  

Ɋɚɛɨɬɚ ɫ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ ɠɢɞɤɨɫɬɹɦɢ 

ɉɪɢ ɪɚɛɨɬɟ ɫ Ʌȼɀ ɫɥɟɞɭɟɬ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ:  
1. Ɋɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ  
β. ɇɟ  ɞɨɩɭɫɤɚɬɶ  ɩɨɩɚɞɚɧɢɹ  ɝɨɪɸɱɢɯ  ɩɚɪɨɜ  ɜ  ɚɬɦɨɫɮɟɪɭ  (ɩɪɟɞɨɬɜɪɚɳɚɬɶ 

ɨɛɪɚɡɨɜɚɧɢɟ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɦɟɫɟɣ);   
γ. ɂɫɤɥɸɱɚɬɶ  ɜɨɡɦɨɠɧɨɫɬɶ  ɜɨɫɩɥɚɦɟɧɟɧɢɹ  ɩɪɢ  ɫɥɭɱɚɣɧɨɦ  ɨɛɪɚɡɨɜɚɧɢɢ 

ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɣ  ɤɨɧɰɟɧɬɪɚɰɢɢ  ɩɚɪɨɜ  (ɢɫɤɥɸɱɚɬɶ  ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɢɫɬɨɱɧɢɤɨɜ  ɡɚɠɢɝɚɧɢɹ,  ɪɚɛɨɬɚɬɶ  ɜɞɚɥɢ  ɨɬ  ɨɬɤɪɵɬɨɝɨ  ɩɥɚɦɟɧɢ  ɢ 
ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ);   

4. ɉɪɢ  ɩɟɪɟɝɨɧɤɟ  ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ  ɠɢɞɤɨɫɬɟɣ  ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɞɹɧɨɣ ɯɨɥɨɞɢɥɶɧɢɤ ɢ ɬɳɚɬɟɥɶɧɨ ɫɨɛɢɪɚɬɶ ɩɪɢɛɨɪ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɭɬɟɱɟɤ  ɠɢɞɤɨɫɬɢ  ɱɟɪɟɡ  ɫɨɟɞɢɧɟɧɢɹ;  ɜɨ  ɜɪɟɦɹ  ɩɟɪɟɝɨɧɤɢ  ɫɥɟɞɭɟɬ  ɧɚɞɟɜɚɬɶ 
ɡɚɳɢɬɧɵɟ ɨɱɤɢ.  

5. Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɥɢɜɚɬɶ ɨɬɯɨɞɵ Ʌȼɀ ɜ ɤɚɧɚɥɢɡɚɰɢɸ. ȼɵɥɢɜɚɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɪɚɫɬɜɨɪɢɬɟɥɢ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɜ ɫɤɥɹɧɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɢɯ ɫɥɢɜɚ.  

6. ɏɪɚɧɹɬ Ʌȼɀ ɬɨɥɶɤɨ ɩɨɞ ɬɹɝɨɣ ɜ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɬɨɣ ɬɨɥɫɬɨɫɬɟɧɧɨɣ ɬɚɪɟ.  
7. Ɂɚɪɚɧɟɟ  ɩɪɢɧɢɦɚɬɶ ɜɫɟ  ɜɨɡɦɨɠɧɵɟ  ɦɟɪɵ,  ɱɬɨɛɵ ɩɨɫɥɟɞɫɬɜɢɹ  ɚɜɚɪɢɢ,  ɟɫɥɢ 

ɨɧɚ ɜɫɟ ɠɟ ɩɪɨɢɡɨɣɞɟɬ, ɛɵɥɢ ɦɢɧɢɦɚɥɶɧɵɦɢ.   
ɉɨɷɬɨɦɭ ɥɸɛɵɟ ɪɚɛɨɬɵ ɫ Ʌȼɀ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɦɨɝɭɬ  ɜɵɞɟɥɹɬɶɫɹ  ɝɨɪɸɱɢɟ  ɩɚɪɵ,  ɫɥɟɞɭɟɬ  ɩɪɨɜɨɞɢɬɶ  ɩɪɢ  ɜɵɤɥɸɱɟɧɧɵɯ 
ɝɨɪɟɥɤɚɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɛɨɪɚɯ.  

ɇɚɝɪɟɜɚɧɢɟ  Ʌȼɀ  ɦɨɠɧɨ  ɩɪɨɢɡɜɨɞɢɬɶ  ɬɨɥɶɤɨ  ɜ  ɩɪɢɛɨɪɚɯ  ɢ  ɭɫɬɚɧɨɜɤɚɯ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ  ɩɨɥɧɭɸ  ɤɨɧɞɟɧɫɚɰɢɸ  ɨɛɪɚɡɭɸɳɢɯɫɹ  ɩɚɪɨɜ.  ȼ  ɤɚɱɟɫɬɜɟ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ  ɩɪɢɛɨɪɨɜ  ɧɟɥɶɡɹ  ɢɫɩɨɥɶɡɨɜɚɬɶ  ɷɥɟɤɬɪɨɩɥɢɬɤɢ  ɫ  ɨɬɤɪɵɬɨɣ 
ɫɩɢɪɚɥɶɸ,  ɚ  ɬɚɤɠɟ  ɨɬɤɪɵɬɨɟ  ɩɥɚɦɹ.  ɉɪɢ  ɧɟɨɛɯɨɞɢɦɨɫɬɢ  ɧɚɝɪɟɜɚɧɢɹ  Ʌȼɀ, 
ɨɬɧɨɫɹɳɢɯɫɹ  ɤ  I  ɪɚɡɪɹɞɭ,  ɨɫɨɛɟɧɧɨ  ɞɢɷɬɢɥɨɜɨɝɨ  ɷɮɢɪɚ  ɢ  ɫɟɪɨɭɝɥɟɪɨɞɚ,  
ɫɥɟɞɭɟɬ ɥɢɛɨ  ɢɫɩɨɥɶɡɨɜɚɬɶ  ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ  ɧɚɝɪɟɬɵɟ  ɜ  ɞɪɭɝɨɦ  ɦɟɫɬɟ  
ɠɢɞɤɨɫɬɧɵɟ  ɛɚɧɢ, ɥɢɛɨ ɩɪɢɦɟɧɹɬɶ ɛɚɧɢ ɫ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ.  

ɂɫɬɨɱɧɢɤɢ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɳɟɥɨɱɧɵɦɢ ɦɟɬɚɥɥɚɦɢ 

ɇɚɬɪɢɣ  (ɩɥɨɬɧɨɫɬɶ  0,97  ɝ/ɫɦγ,  ɬɟɦɩɟɪɚɬɭɪɚ  ɩɥɚɜɥɟɧɢɹ  97,7°ɋ).  ȼɫɥɟɞɫɬɜɢɟ 
ɜɵɫɨɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɚɬɪɢɹ ɪɚɛɨɬɚ ɫ ɧɢɦ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 
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ɫɟɪɶɟɡɧɭɸ  ɨɩɚɫɧɨɫɬɶ.  ɇɚɬɪɢɣ  ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ  ɫ  ɤɢɫɥɨɪɨɞɨɦ  ɜɨɡɞɭɯɚ  ɩɪɢ 
ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɤɫɢɞɚ. Ɋɟɚɝɢɪɭɹ ɫ ɜɥɚɝɨɣ ɜɨɡɞɭɯɚ, ɨɤɫɢɞ 
ɩɟɪɟɯɨɞɢɬ ɜ ɝɢɞɪɨɤɫɢɞ.   

Ɋɚɛɨɬɚ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɬɪɢɟɦ: 
1. ɇɟɥɶɡɹ  ɞɨɩɭɫɤɚɬɶ  ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ  ɳɟɥɨɱɧɵɯ  ɦɟɬɚɥɨɜ  М  ɜɨɞɨɣ  ɢ 

ɝɚɥɨɝɟɧɫɨɞɟɪɠɚɳɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ;  

β. ɏɪɚɧɹɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɧɚɬɪɢɣ ɢ ɤɚɥɢɣ ɜ ɬɨɥɫɬɨɫɬɟɧɧɨɣ ɩɨɫɭɞɟ ɢɡ ɬɟɦɧɨɝɨ 
ɫɬɟɤɥɚ ɩɨɞ ɫɥɨɟɦ ɤɟɪɨɫɢɧɚ ɢɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ;  

γ. Ⱦɥɹ  ɪɚɛɨɬɵ  ɧɚɬɪɢɣ  ɧɭɠɧɨ  ɢɡɜɥɟɱɶ  ɩɢɧɰɟɬɨɦ  ɢɡ-ɩɨɞ  ɡɚɳɢɬɧɨɝɨ  ɫɥɨɹ, 
ɨɫɬɚɬɤɢ  ɤɟɪɨɫɢɧɚ  ɩɪɨɦɨɤɧɭɬɶ  ɫɭɯɨɣ  ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ  ɛɭɦɚɝɨɣ,  ɨɬɪɟɡɚɬɶ  
ɧɨɠɨɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɚɥɥɚ ɢ ɫɪɚɡɭ ɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ;  

4. Ȼɨɥɶɲɢɟ ɨɛɪɟɡɤɢ ɧɚɬɪɢɹ ɫɥɟɞɭɟɬ ɫɨɛɪɚɬɶ ɩɨɞ ɫɥɨɟɦ ɤɟɪɨɫɢɧɚ, ɚ ɧɟɛɨɥɶɲɢɟ 
ɤɭɫɨɱɤɢ ɧɚɬɪɢɹ, ɩɨɫɭɞɭ ɢ ɛɭɦɚɝɭ ɫ ɨɫɬɚɬɤɚɦɢ ɦɟɬɚɥɥɚ ɡɚɥɢɬɶ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ.  

ɉɪɢ  ɦɵɬɶɟ  ɩɨɫɭɞɵ  ɜɨɞɨɣ  ɜ  ɬɚɤɢɯ  ɫɥɭɱɚɹɯ  ɢɧɨɝɞɚ  ɩɪɨɢɫɯɨɞɹɬ  ɜɡɪɵɜɵ,  
ɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨ ɨɩɚɫɧɵ ɢɡ-ɡɚ ɢɯ ɧɟɨɠɢɞɚɧɧɨɫɬɢ.   

ȼɨ  ɢɡɛɟɠɚɧɢɟ  ɧɟɫɱɚɫɬɧɵɯ  ɫɥɭɱɚɟɜ  ɫɥɟɞɭɟɬ  ɭɧɢɱɬɨɠɚɬɶ  ɨɫɬɚɬɤɢ  ɧɚɬɪɢɹ  
ɫɪɚɡɭ ɩɨɫɥɟ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ.   
5. Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɛɪɚɫɵɜɚɬɶ ɨɫɬɚɬɤɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɬɪɢɹ ɢ 

ɤɚɥɢɹ (ɚ ɬɚɤ ɠɟ ɧɟɨɛɪɚɛɨɬɚɧɧɭɸ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ ɛɭɦɚɝɭ) ɜ ɦɭɫɨɪɧɨɟ ɜɟɞɪɨ ɢ 
ɪɚɤɨɜɢɧɭ ɢɥɢ ɨɫɬɚɜɥɹɬɶ ɢɯ ɜ ɩɭɫɬɵɯ ɩɪɨɛɢɪɤɚɯ ɢɥɢ ɤɨɥɛɚɯ;  

6. ɉɪɢ  ɧɚɝɪɟɜɚɧɢɢ  ɪɟɚɤɰɢɨɧɧɵɯ  ɫɦɟɫɟɣ,  ɫɨɞɟɪɠɚɳɢɯ  ɳɟɥɨɱɧɵɟ  ɦɟɬɚɥɥɵ,  
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɜɨɡɞɭɲɧɵɟ ɢɥɢ ɩɟɫɱɚɧɵɟ ɛɚɧɢ.  

ɉɪɚɜɢɥɚ ɪɚɛɨɬɵ ɫ ɛɪɨɦɨɦ, ɩɟɪɜɚɹ ɩɨɦɨɳɶ ɩɪɢ ɨɬɪɚɜɥɟɧɢɹɯ ɛɪɨɦɨɦ 

Ȼɪɨɦ - ɠɢɞɤɨɫɬɶ ɬɟɦɧɨ-ɛɭɪɨɝɨ ɰɜɟɬɚ ɫ ɩɥɨɬɧɨɫɬɶɸ Н=γ,10β ɝ/ɫɦγ, ɪɚɫɬɜɨɪɢɦɚɹ 
ɜ ɷɮɢɪɟ, ɫɩɢɪɬɟ, ɬɟɬɪɚɯɥɨɪɢɞɟ ɭɝɥɟɪɨɞɚ ɢ ɞɪ., ɜɵɞɟɥɹɟɬ ɨɪɚɧɠɟɜɨ-ɤɪɚɫɧɵɟ ɩɚɪɵ, 
ɢɦɟɸɳɢɟ ɪɟɡɤɢɣ ɡɚɩɚɯ.  

ɉɪɢ  ɩɨɩɚɞɚɧɢɢ  ɧɚ ɤɨɠɭ ɛɪɨɦ ɛɵɫɬɪɨ ɜɩɢɬɵɜɚɟɬɫɹ ɢ ɜɵɡɵɜɚɟɬ ɞɨɥɝɨ ɧɟ 
ɡɚɠɢɜɚɸɳɢɟ ɨɠɨɝɢ ɢ ɹɡɜɵ. Ɉɫɨɛɟɧɧɨ ɬɹɠɟɥɨ ɩɨɪɚɠɚɸɬɫɹ ɧɟ ɨɝɪɭɛɟɜɲɢɟ ɭɱɚɫɬɤɢ 
ɤɨɠɢ (ɧɚɩɪɢɦɟɪ, ɦɟɠɞɭ ɩɚɥɶɰɚɦɢ ɢ ɩɨɞ ɧɨɝɬɹɦɢ). ɉɚɪɵ ɛɪɨɦɚ, ɫɨɩɪɢɤɚɫɚɹɫɶ ɫɨ 
ɫɥɢɡɢɫɬɵɦɢ ɨɛɨɥɨɱɤɚɦɢ, ɜɵɡɵɜɚɸɬ ɠɠɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɧɨɫɨɝɥɨɬɤɢ.   
1. Ɉɬɦɟɪɢɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɪɨɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɫɢɧɬɟɡɨɜ ɫ ɟɝɨ 
ɭɱɚɫɬɢɟɦ  ɨɛɹɡɚɬɟɥɶɧɨ  ɩɪɨɜɨɞɹɬɫɹ  ɜ  ɜɵɬɹɠɧɨɦ  ɲɤɚɮɭ  ɫ  ɩɨɥɭɨɩɭɳɟɧɧɵɦɢ 
ɫɬɜɨɪɤɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɡɢɧɨɜɵɯ ɩɟɪɱɚɬɨɤ ɢ ɡɚɳɢɬɧɵɯ ɨɱɤɨɜ ɢɥɢ ɦɚɫɤɢ.  

β. ɋɨɫɭɞ ɞɥɹ ɯɪɚɧɟɧɢɹ ɛɪɨɦɚ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɵɦ, ɫ ɩɪɢɬɟɪɬɨɣ 
ɩɪɨɛɤɨɣ  ɢ  ɧɟ ɩɪɟɜɵɲɚɬɶ ɨɞɧɨɝɨ ɥɢɬɪɚ ɩɨ ɨɛɴɟɦɭ.  

3. Ʉɨɥɛɭ,  ɩɨɫɥɟ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɛɪɨɦɚ,  ɧɚɞɨ  ɫɪɚɡɭ  ɠɟ  ɜɵɦɵɬɶ  ɜ  ɪɚɤɨɜɢɧɟ. 

Ⱦɥɹ ɷɬɨɝɨ ɟɟ ɫɬɚɜɹɬ ɜ ɪɚɤɨɜɢɧɭ ɬɚɤ, ɱɬɨɛɵ ɫɬɪɭɹ ɜɨɞɵ  ɩɨɫɬɭɩɚɥɚ  ɜ  ɫɨɫɭɞ,  
ɡɚɤɪɵɜɚɸɬ ɫɬɜɨɪɤɭ ɜɵɬɹɠɧɨɝɨ  ɲɤɚɮɚ  ɢ  ɩɨɥɧɨɫɬɶɸ ɜɵɬɟɫɧɹɸɬ ɜɨɞɨɣ 
ɨɫɬɚɜɲɢɟɫɹ ɜ ɤɨɥɛɟ ɩɚɪɵ ɛɪɨɦɚ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɜɫɟ ɞɟɬɚɥɢ ɩɪɢɛɨɪɚ, 
ɫɨɩɪɢɤɚɫɚɜɲɢɟɫɹ ɫ ɛɪɨɦɨɦ, ɦɨɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɪɚɤɨɜɢɧɵ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ ɩɨɫɭɞɭ ɩɨɫɥɟ ɛɪɨɦɚ ɨɫɬɚɜɥɹɸɬ ɩɨɞ ɬɹɝɨɣ ɞɨ ɩɨɥɧɨɝɨ 
ɟɝɨ ɢɫɩɚɪɟɧɢɹ, ɚ ɡɚɬɟɦ ɦɨɸɬ ɜɨɞɨɣ.  

ȼ ɫɥɭɱɚɟ ɩɨɩɚɞɚɧɢɹ ɠɢɞɤɨɝɨ ɛɪɨɦɚ ɧɚ ɤɨɠɭ, ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ  ɧɟɦɟɞɥɟɧɧɨ ɫɧɹɬɶ  
ɫ  ɩɨɪɚɠɟɧɧɨɝɨ  ɦɟɫɬɚ  ɫɭɯɢɦ  ɜɚɬɧɵɦ ɬɚɦɩɨɧɨɦ, ɧɟɫɤɨɥɶɤɨ  ɪɚɡ  ɨɛɪɚɛɨɬɚɬɶ 
ɜɚɬɧɵɦ ɬɚɦɩɨɧɨɦ, ɫɦɨɱɟɧɧɵɦ ɫɩɢɪɬɨɦ, ɢ ɩɪɢɥɨɠɢɬɶ ɫɩɢɪɬɨɜɨɣ ɤɨɦɩɪɟɫɫ. ȿɫɥɢ 
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ɛɨɥɟɜɵɟ ɨɳɭɳɟɧɢɹ ɧɟ ɩɪɨɯɨɞɹɬ, ɚ ɤɨɠɚ ɧɚ ɩɨɪɚɠɟɧɧɨɦ  ɦɟɫɬɟ  ɩɪɢɨɛɪɟɬɚɟɬ 
ɪɨɡɨɜɵɣ ɰɜɟɬ, ɬɨ  ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶɫɹ ɤ ɜɪɚɱɭ. ɉɪɢ  ɩɨɩɚɞɚɧɢɢ  ɩɚɪɨɜ  ɛɪɨɦɚ  ɜ 
ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɫɥɟɞɭɟɬ, ɫɦɨɱɢɜ ɜɚɬɭ ɫɩɢɪɬɨɦ, ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ 
ɜɞɵɯɚɬɶ ɱɟɪɟɡ ɧɨɫ ɟɝɨ ɩɚɪɵ, ɚ ɡɚɬɟɦ ɜɵɣɬɢ ɧɚ ɫɜɟɠɢɣ ɜɨɡɞɭɯ.  ɉɪɢ ɷɬɨɦ 
ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɵ ɪɟɡɤɢɟ ɞɜɢɠɟɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɭɱɚɳɟɧɧɨɦɭ ɞɵɯɚɧɢɸ.  ȿɫɥɢ 
ɜɵɲɟɨɩɢɫɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɧɟ ɫɧɢɦɚɸɬ ɛɨɥɟɜɵɯ ɨɳɭɳɟɧɢɣ ɜ ɧɨɫɨɝɥɨɬɤɟ, ɫɥɟɞɭɟɬ 
ɨɛɪɚɬɢɬɶɫɹ ɤ ɜɪɚɱɭ.  

ɋɪɟɞɫɬɜɚ ɩɟɪɜɨɣ ɩɨɦɨɳɢ. ɉɪɢ ɥɟɝɤɨɦ ɨɬɪɚɜɥɟɧɢɢ - ɜɞɵɯɚɧɢɟ ɩɚɪɨɜ ɚɦɦɢɚɤɚ 
(3-5% ɜ ɜɨɡɞɭɯɟ). ɉɪɨɦɵɜɚɧɢɟ ɝɥɚɡ, ɪɬɚ ɢ ɧɨɫɚ 5%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɛɢɤɚɪɛɨɧɚɬɚ 

ɧɚɬɪɢɹ ɢɥɢ ɪɚɡɛɚɜɥɟɧɧɵɦ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. ɉɪɢ ɫɢɥɶɧɨɦ ɨɬɪɚɜɥɟɧɢɢ - ɫɜɟɠɢɣ 
ɜɨɡɞɭɯ (ɜ ɥɟɠɚɱɟɦ ɩɨɥɨɠɟɧɢɢ), ɩɨɤɨɣ, ɜɞɵɯɚɧɢɟ ɤɢɫɥɨɪɨɞɚ.  

ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɛɪɨɦɚ ɧɚ  ɩɥɨɫɤɨɫɬɶ ɫɬɨɥɚ  ɢɥɢ ɩɨɥɚ ɧɟɨɛɯɨɞɢɦɨ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɥɨɠɢɜ ɤɨ ɪɬɭ ɢ ɧɨɫɭ ɜɚɬɧɵɣ ɬɚɦɩɨɧ ɢɥɢ ɦɚɪɥɟɜɭɸ ɩɨɜɹɡɤɭ, 
ɫɦɨɱɟɧɧɵɟ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ, ɧɚɞɟɜ ɪɟɡɢɧɨɜɵɟ  ɩɟɪɱɚɬɤɢ, ɞɟɝɚɡɢɪɨɜɚɬɶ 
ɡɚɝɪɹɡɧɟɧɧɭɸ ɛɪɨɦɨɦ ɩɥɨɳɚɞɶ ɫɭɯɢɦ ɤɚɪɛɨɧɚɬɨɦ ɧɚɬɪɢɹ ɢɥɢ ɤɚɥɢɹ.   

ɉɪɚɜɢɥɚ ɪɚɛɨɬɵ ɫ ɟɞɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɤɢɫɥɨɬɵ, ɳɟɥɨɱɢ) 

1.  ȿɞɤɢɟ (ɚɝɪɟɫɫɢɜɧɵɟ, ɜɵɡɵɜɚɸɳɢɟ ɯɢɦɢɱɟɫɤɢɟ ɨɠɨɝɢ)  ɜɟɳɟɫɬɜɚ 
(ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɢɫɥɨɬɵ - ɫɨɥɹɧɚɹ, ɚɡɨɬɧɚɹ, ɫɟɪɧɚɹ, ɮɬɨɪɢɫɬɨɜɨɞɨɪɨɞɧɚɹ ɢ 
ɯɪɨɦɨɜɵɣ ɚɧɝɢɞɪɢɞ, ɫɭɯɢɟ ɳɟɥɨɱɢ - ɟɞɤɢɣ ɧɚɬɪ, ɟɞɤɨɟ ɤɚɥɢ ɢ ɢɯ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɪɚɫɬɜɨɪɵ, ɚ ɬɚɤɠɟ ɪɚɫɬɜɨɪɵ ɚɦɦɢɚɤɚ), ɩɨɩɚɞɚɹ ɧɚ ɤɨɠɭ, 
ɜɵɡɵɜɚɸɬ ɨɠɨɝɢ. Ɉɫɨɛɚɹ ɨɩɚɫɧɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɝɥɚɡ.   

β.  ɏɪɚɧɢɬɶ  ɟɞɤɢɟ  ɜɟɳɟɫɬɜɚ  ɬɨɥɶɤɨ  ɜ  ɬɨɥɫɬɨɫɬɟɧɧɨɣ  ɫɬɟɤɥɹɧɧɨɣ  ɩɨɫɭɞɟ 
ɟɦɤɨɫɬɶɸ ɧɟ ɛɨɥɟɟ β-ɯ ɥɢɬɪɨɜ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ.   

γ. ɉɟɪɟɥɢɜɚɬɶ  ɤɢɫɥɨɬɵ  ɬɨɥɶɤɨ  ɩɪɢ  ɜɤɥɸɱɟɧɧɨɣ ɬɹɝɟ ɜ  ɜɵɬɹɠɧɨɦ  ɲɤɚɮɭ.  
4. Ɋɚɡɛɚɜɥɟɧɢɟ ɤɢɫɥɨɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢɥɢɜɚɧɢɟɦ ɤɢɫɥɨɬɵ ɜ ɜɨɞɭ ɢ ɬɨɥɶɤɨ  ɜ 

ɠɚɪɨɫɬɨɣɤɢɯ ɢ ɮɚɪɮɨɪɨɜɵɯ ɫɬɚɤɚɧɚɯ, ɬ.ɤ. ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɜɵɞɟɥɟɧɢɟ ɬɟɩɥɚ.  ɋɤɥɹɧɤɢ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɤɢɫɥɨɬɚɦɢ, ɚ ɬɚɤɠɟ ɛɪɨɦɨɦ 
ɩɟɪɟɧɨɫɢɬɶ  ɬɨɥɶɤɨ ɜ ɜɟɞɪɟ, ɚ ɩɪɢ ɩɟɪɟɥɢɜɚɧɢɢ ɫɤɥɹɧɤɭ ɧɟɥɶɡɹ ɞɟɪɠɚɬɶ ɡɚ 
ɝɨɪɥɵɲɤɨ.  Ɋɚɫɬɜɨɪɹɬɶ  ɟɞɤɢɟ ɳɟɥɨɱɢ ɫɥɟɞɭɟɬ ɩɭɬɟɦ ɦɟɞɥɟɧɧɨɝɨ ɩɪɢɛɚɜɥɟɧɢɹ ɤ 
ɜɨɞɟ ɧɟɛɨɥɶɲɢɯ ɤɭɫɨɱɤɨɜ; ɤɭɫɤɢ ɳɟɥɨɱɢ ɛɪɚɬɶ ɳɢɩɰɚɦɢ ɢɥɢ ɲɩɚɬɟɥɟɦ.   

5. ɉɪɢ ɪɚɛɨɬɟ ɫ ɞɵɦɹɳɟɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɢ ɨɥɟɭɦɨɦ ɨɞɟɜɚɬɶ ɨɱɤɢ.   
6. Ɋɚɛɨɬɚ ɫ ɩɥɚɜɢɤɨɜɨɣ ɤɢɫɥɨɬɨɣ ɬɪɟɛɭɟɬ ɨɫɨɛɨɣ ɨɫɬɨɪɨɠɧɨɫɬɢ. Ɉɛɹɡɚɬɟɥɶɧɨ 

ɧɚɞɟɜɚɬɶ ɪɟɡɢɧɨɜɵɟ ɩɟɪɱɚɬɤɢ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ ɢ ɜɫɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨɞ 
ɬɹɝɨɣ.   

8. Ɋɚɡɥɢɬɵɟ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɫɥɟɞɭɟɬ ɧɟɦɟɞɥɟɧɧɨ ɧɟɣɬɪɚɥɢɡɨɜɚɬɶ ɢ ɥɢɲɶ 
ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɨɜɨɞɢɬɶ ɭɛɨɪɤɭ.   

9. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɛɢɪɚɬɶ ɪɚɫɬɜɨɪɵ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ, ɜɫɚɫɵɜɚɹ ɢɯ ɪɬɨɦ ɜ 
ɩɢɩɟɬɤɭ.   

10. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɪɟɚɤɬɢɜɵ ɫɥɟɞɭɟɬ ɜɵɥɢɜɚɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ 
ɫɤɥɹɧɤɢ.   

ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɫɨ ɫɬɟɤɥɹɧɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɩɨɫɭɞɨɣ ɢ 

ɚɦɩɭɥɚɦɢ 

1. ɉɪɢ ɡɚɤɪɵɜɚɧɢɢ ɬɨɥɫɬɨɫɬɟɧɧɨɝɨ ɫɨɫɭɞɚ ɩɪɨɛɤɨɣ ɫɥɟɞɭɟɬ ɞɟɪɠɚɬɶ ɟɝɨ ɡɚ 
ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɝɨɪɥɚ ɛɥɢɠɟ ɤ ɩɪɨɛɤɟ; ɪɭɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɩɨɥɨɬɟɧɰɟɦ.   

β. ɇɚɝɪɟɬɵɣ ɫɨɫɭɞ ɧɟɥɶɡɹ ɡɚɤɪɵɜɚɬɶ ɩɪɢɬɟɪɬɨɣ ɩɪɨɛɤɨɣ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧ ɧɟ 
ɨɯɥɚɞɢɬɫɹ.   
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γ. ɉɪɢ ɩɟɪɟɥɢɜɚɧɢɢ ɠɢɞɤɨɫɬɟɣ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨɪɨɧɤɨɣ.   
4. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɩɪɨɛɢɪɤɟ ɨɬɜɟɪɫɬɢɟ ɩɨɫɥɟɞɧɟɣ ɞɨɥɠɧɨ ɛɵɬɶ 

ɧɚɩɪɚɜɥɟɧɨ ɜ ɫɬɨɪɨɧɭ ɨɬ ɫɟɛɹ ɢ ɫɨɫɟɞɟɣ.   
5. ɉɪɢ ɩɟɪɟɧɨɫɟ ɫɨɫɭɞɚ ɫ ɝɨɪɹɱɟɣ ɠɢɞɤɨɫɬɶɸ ɧɭɠɧɨ ɩɨɥɶɡɨɜɚɥɫɹ ɩɨɥɨɬɟɧɰɟɦ, 

ɞɟɪɠɚ ɫɨɫɭɞ ɡɚ ɞɧɨ ɢ ɝɨɪɥɨɜɢɧɭ.   
6. Ɋɚɛɨɬɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɨɫɭɞɟ, ɩɟɪɟɝɪɟɜ ɟɝɨ, 

ɩɨɥɨɦɤɚ ɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɝɨɪɹɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɜ ɜɵɬɹɠɧɨɦ 
ɲɤɚɮɭ ɢ ɩɨ ɮɪɨɧɬɭ ɪɚɛɨɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɳɢɬɤɢ ɢɡ ɨɪɝɫɬɟɤɥɚ.   

7. ɋɦɟɲɟɧɢɟ ɢ ɪɚɡɛɚɜɥɟɧɢɟ ɜɟɳɟɫɬɜ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, 
ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɜ ɬɟɪɦɨɫɬɨɣɤɨɣ ɫɬɟɤɥɹɧɧɨɣ ɢɥɢ ɮɚɪɮɨɪɨɜɨɣ ɩɨɫɭɞɟ.   

ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ 

ɷɥɟɤɬɪɨɩɪɢɛɨɪɚɦɢ 

1.  ɉɪɢ  ɪɚɛɨɬɟ  ɫ  ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ  ɢ  ɷɥɟɤɬɪɨɩɪɢɛɨɪɚɦɢ  ɜɨɡɦɨɠɧɵ 
ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɩɪɢɱɢɧɚɦɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ: ɚ) 
ɩɪɢɤɨɫɧɨɜɟɧɢɟ ɤ ɫɥɭɱɚɣɧɨ ɨɤɚɡɚɜɲɢɦɢɫɹ ɩɨɞ ɬɨɤɨɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ, ɤɨɪɩɭɫɚɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤ ɞɪɭɝɢɦ ɧɟɡɚɡɟɦɥɟɧɧɵɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ  ɩɪɟɞɦɟɬɚɦ; ɛ) ɧɚɪɭɲɟɧɢɟ  ɩɪɚɜɢɥ  ɩɪɢɦɟɧɟɧɢɹ  ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ  
ɫɪɟɞɫɬɜ  ɡɚɳɢɬɵ.  

ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪɵ ɢ ɜɡɪɵɜɵ, ɢɫɬɨɱɧɢɤɨɦ ɤɨɬɨɪɵɯ 
ɦɨɝɭɬ ɛɵɬɶ  ɢɫɤɪɵ,  ɧɚɝɪɟɬɵɟ  (ɧɚɤɚɥɟɧɧɵɟ)  ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ  ɱɚɫɬɢ  
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ.   

β.  Ɋɚɛɨɬɵ  ɜ  ɥɚɛɨɪɚɬɨɪɢɢ  ɞɨɥɠɧɵ  ɩɪɨɜɨɞɢɬɶɫɹ  ɩɪɢ  ɧɚɥɢɱɢɢ  ɢɫɩɪɚɜɧɨɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ.  ɉɪɢ  ɨɛɧɚɪɭɠɟɧɢɢ  ɞɟɮɟɤɬɨɜ  ɜ  ɢɡɨɥɹɰɢɢ  ɩɪɨɜɨɞɨɜ, 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ  ɪɭɛɢɥɶɧɢɤɨɜ,  ɲɬɟɩɫɟɥɟɣ,  ɪɨɡɟɬɨɤ,  ɜɢɥɨɤ,  ɚ  ɬɚɤɠɟ  ɡɚɡɟɦɥɟɧɢɹ, 
ɫɥɟɞɭɟɬ  ɫɨɨɛɳɢɬɶ  ɨɛ  ɷɬɨɦ  ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ  ɡɚ  ɬɟɯɧɢɤɭ  ɛɟɡɨɩɚɫɧɨɫɬɢ  ɞɚɧɧɨɣ 
ɥɚɛɨɪɚɬɨɪɢɢ  ɞɥɹ  ɩɪɢɧɹɬɢɹ  ɢɦ  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ  ɦɟɪ.  ȼɫɟ  ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɷɥɟɤɬɪɨɩɪɢɛɨɪɨɜ,  ɷɥɟɤɬɪɨɫɟɬɢ  ɢ  ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɞɨɥɠɧɵ  ɭɫɬɪɚɧɹɬɶɫɹ 
ɬɨɥɶɤɨ ɷɥɟɤɬɪɨɦɨɧɬɟɪɨɦ.   

ȼ ɫɥɭɱɚɟ ɡɚɝɨɪɚɧɢɹ ɩɪɨɜɨɞɨɜ ɢɥɢ ɷɥɟɤɬɪɨɩɪɢɛɨɪɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɬɨɤɨɦ, 
ɧɟɨɛɯɨɞɢɦɨ  ɧɟɦɟɞɥɟɧɧɨ  ɜɵɤɥɸɱɢɬɶ  ɬɨɤ  ɢ  ɬɭɲɢɬɶ  ɨɝɨɧɶ  ɫɭɯɢɦ  
ɭɝɥɟɤɢɫɥɨɬɧɵɦ ɨɝɧɟɬɭɲɢɬɟɥɟɦ,  ɫɭɯɢɦ  ɩɟɫɤɨɦ,  ɩɨɤɪɵɜɚɥɨɦ  ɢɡ  ɚɫɛɟɫɬɚ  ɢ  
ɞɪɭɝɨɝɨ  ɧɟɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɉȿɊȼȺə ɉɈɆɈЩɖ ɉɊɂ ɇȿɋɑȺɋɌɇɕɏ ɋɅɍɑȺəɏ 

Ⱦɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɢɦɟɟɬɫɹ ɚɩɬɟɱɤɚ. 
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɫɜɨɞɹɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ: 

1. ɉɪɢ ɪɚɧɟɧɢɢ ɫɬɟɤɥɨɦ ɭɞɚɥɢɬɟ ɨɫɤɨɥɤɢ ɢɡ ɪɚɧɵ, ɫɦɚɠɶɬɟ ɤɪɚɹ ɪɚɧɵ 
ɪɚɫɬɜɨɪɨɦ ɣɨɞɚ ɢ ɩɟɪɟɜɹɠɢɬɟ ɛɢɧɬɨɦ. 

2. ɉɪɢ ɨɠɨɝɟ ɪɭɤ ɢɥɢ ɥɢɰɚ ɪɟɚɤɬɢɜɨɦ ɫɦɨɣɬɟ ɪɟɚɤɬɢɜ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɜɨɞɵ, ɡɚɬɟɦ ɥɢɛɨ ɪɚɡɛɚɜɥɟɧɧɨɣ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɨɣ (ɜ ɫɥɭɱɚɟ ɨɠɨɝɚ ɳɟɥɨɱɶɸ), 
ɥɢɛɨ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ (ɜ ɫɥɭɱɚɟ ɨɠɨɝɚ ɤɢɫɥɨɬɨɣ), ɚ ɡɚɬɟɦ ɨɩɹɬɶ ɜɨɞɨɣ. 

3. ɉɪɢ ɨɠɨɝɟ ɝɨɪɹɱɟɣ ɠɢɞɤɨɫɬɶɸ ɢɥɢ ɝɨɪɹɱɢɦ ɩɪɟɞɦɟɬɨɦ ɨɛɨɠɠɟɧɧɨɟ ɦɟɫɬɨ 
ɨɛɪɚɛɨɬɚɣɬɟ ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɦ ɪɚɫɬɜɨɪɨɦ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, ɫɦɚɠɶɬɟ 
ɨɛɨɠɠɟɧɧɨɟ ɦɟɫɬɨ ɦɚɡɶɸ ɨɬ ɨɠɨɝɨɜ ɢɥɢ ɜɚɡɟɥɢɧɨɦ. Ɇɨɠɧɨ ɩɪɢɫɵɩɚɬɶ ɨɠɨɝ 
ɩɢɬɶɟɜɨɣ ɫɨɞɨɣ ɢ ɡɚɛɢɧɬɨɜɚɬɶ. 

4. ɉɪɢ ɯɢɦɢɱɟɫɤɢɯ ɨɠɨɝɚɯ ɝɥɚɡ ɨɛɢɥɶɧɨ ɩɪɨɦɨɣɬɟ ɝɥɚɡɚ ɜɨɞɨɣ, ɢɫɩɨɥɶɡɭɹ 
ɝɥɚɡɧɭɸ ɜɚɧɧɨɱɤɭ, ɡɚɬɟɦ ɨɛɹɡɚɬɟɥɶɧɨ ɨɛɪɚɬɢɬɟɫɶ ɤ ɜɪɚɱɭ. 
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ɅȺȻɈɊȺɌɈɊɇɕɃ ɉɊȺɄɌɂɄɍɆ 

 

ɊȺȻɈɌȺ 1.  ɉɊȿȾȿɅɖɇɕȿ ɂ ɇȿɉɊȿȾȿɅɖɇɕȿ ɍȽɅȿȼɈȾɈɊɈȾɕ 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɨɥɭɱɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɢ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɢɯ ɫɜɨɣɫɬɜɚɦɢ. 

 

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫ
ɬɢ: 

ɜɫɟ ɨɩɵɬɵ ɩɪɨɜɨɞɢɬɶ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ. 
ɇɚɝɪɟɜɚɧɢɟ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ. ɉɪɢ 
ɩɨɥɭɱɟɧɢɢ ɷɬɢɥɟɧɚ ɫɟɪɧɭɸ ɤɢɫɥɨɬɭ ɤ ɫɩɢɪɬɭ 
ɩɪɢɥɢɜɚɬɶ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ ɫ 
ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɢ ɞɨɛɚɜɥɹɬɶ ɤɢɩɹɬɢɥɶɧɵɟ 
ɤɚɦɭɲɤɢ. 

 

Ɉɩɵɬ №1. ɉɨɥɭɱɟɧɢɟ ɦɟɬɚɧɚ ɢ ɢɡɭɱɟɧɢɟ ɟɝɨ ɫɜɨɣɫɬɜ. 
ȼ ɫɭɯɭɸ ɩɪɨɛɢɪɤɭ, ɫɧɚɛɠɟɧɧɭɸ ɩɪɨɛɤɨɣ ɫ ɝɚɡɨɨɬɜɨɞɧɨɣ ɩɪɨɛɤɨɣ, ɩɨɦɟɫɬɢɬɶ 

ɫɦɟɫɶ ɢɡ ɨɛɟɡɜɨɠɟɧɧɨɝɨ ɭɤɫɭɫɧɨɤɢɫɥɨɝɨ ɧɚɬɪɢɹ ɢ ɧɚɬɪɨɧɧɨɣ ɢɡɜɟɫɬɢ (ɫɦɟɫɶ 
ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ɢ ɨɤɫɢɞɚ ɤɚɥɶɰɢɹ). ȼɵɫɨɬɚ ɫɥɨɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 1 ɫɦ. 
Ɂɚɬɟɦ ɭɤɪɟɩɢɬɶ ɩɪɨɛɢɪɤɭ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɧɚɝɪɟɬɶ ɜ ɩɥɚɦɟɧɢ 
ɫɩɢɪɬɨɜɤɢ ɫɧɚɱɚɥɚ ɨɫɬɨɪɨɠɧɨ, ɡɚɬɟɦ ɫɢɥɶɧɨ. ɉɨɞɠɟɱɶ ɜɵɞɟɥɹɸɳɢɣɫɹ 
ɝɚɡɨɨɛɪɚɡɧɵɣ ɦɟɬɚɧ ɭ ɤɨɧɰɚ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ. Ɇɟɬɚɧ ɝɨɪɢɬ ɝɨɥɭɛɨɜɚɬɵɦ ɧɟ 
ɤɨɩɬɹɳɢɦ ɩɥɚɦɟɧɟɦ. Ɉɩɭɫɤɚɹ ɝɚɡɨɨɬɜɨɞɧɭɸ ɬɪɭɛɤɭ ɜ ɡɚɪɚɧɟɟ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ 
ɩɪɨɛɢɪɤɢ ɫ 1ɧ ɪɚɫɬɜɨɪɨɦ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɢ ɧɚɫɵɳɟɧɧɵɦ ɪɚɫɬɜɨɪɨɦ ɛɪɨɦɧɨɣ 
ɜɨɞɵ, ɭɫɬɚɧɨɜɢɬɟ, ɦɟɧɹɟɬɫɹ ɥɢ ɨɤɪɚɫɤɚ ɷɬɢɯ ɪɟɚɤɬɢɜɨɜ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɝɨɪɟɧɢɹ ɦɟɬɚɧɚ. 
____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

____________________________________________________________________ 

 

Ɉɩɵɬ №2. ɉɨɥɭɱɟɧɢɟ ɢ ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɷɬɢɥɟɧɚ. 
 ȼ ɫɭɯɭɸ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ ɨɤɨɥɨ 1 ɦɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɢ ɨɫɬɨɪɨɠɧɨ, ɩɪɢ 

ɜɫɬɪɹɯɢɜɚɧɢɢ ɩɪɢɥɢɬɶ ɩɨ ɱɚɫɬɹɦ 4 ɦɥ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 
Ⱦɨɛɚɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɤɪɭɩɢɧɨɤ Al2O3 ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɚ. ȼ ɪɚɡɨɝɪɟɜɲɭɸɫɹ 
ɫɦɟɫɶ ɩɨɦɟɫɬɢɬɶ ɤɢɩɹɬɢɥɶɧɵɣ ɤɚɦɭɲɟɤ, ɡɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ ɩɪɨɛɤɨɣ ɫ 
ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ ɢ ɨɫɬɨɪɨɠɧɨ ɧɚɝɪɟɬɶ ɫɦɟɫɶ ɜ ɩɥɚɦɟɧɢ ɫɩɢɪɬɨɜɤɢ ɞɨ ɧɚɱɚɥɚ 
ɪɚɜɧɨɦɟɪɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ɝɚɡɚ. Ɋɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɩɪɢ ɷɬɨɦ ɱɟɪɧɟɟɬ. ɇɟ 
ɩɪɟɤɪɚɳɚɹ ɧɚɝɪɟɜɚɧɢɹ, ɨɩɭɫɬɢɬɶ ɝɚɡɨɨɬɜɨɞɧɭɸ ɬɪɭɛɤɭ ɞɨ ɞɧɚ ɡɚɪɚɧɟɟ 
ɩɪɢɝɨɬɨɜɥɟɧɧɨɣ ɩɪɨɛɢɪɤɢ ɫ βɦɥ ɛɪɨɦɧɨɣ ɜɨɞɵ (ɠɟɥɬɨɝɨ ɰɜɟɬɚ). ɗɬɢɥɟɧ, 
ɜɵɯɨɞɹɳɢɣ ɢɡ ɬɪɭɛɤɢ, ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ ɛɪɨɦɧɭɸ ɜɨɞɭ ɞɨ ɩɨɥɧɨɝɨ ɟɟ 
ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ.  ɇɟ ɩɪɟɤɪɚɳɚɹ ɩɨɞɨɝɪɟɜɚɬɶ ɩɪɨɛɢɪɤɭ ɫ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ, 
ɤɨɧɟɰ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ ɨɩɭɫɬɢɬɶ ɜɨ ɜɬɨɪɭɸ ɩɪɨɛɢɪɤɭ ɫ 10 ɤɚɩɥɹɦɢ 0,1ɧ 
ɪɚɫɬɜɨɪɚ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, ɩɨɞɳɟɥɨɱɟɧɧɨɝɨ 4 ɤɚɩɥɹɦɢ βɧ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 
ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ. ɉɪɢ ɷɬɨɦ ɪɨɡɨɜɚɹ ɨɤɪɚɫɤɚ ɢɫɱɟɡɚɟɬ, ɢ ɩɨɹɜɥɹɟɬɫɹ ɤɨɪɢɱɧɟɜɚɹ 
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ɨɤɪɚɫɤɚ ɜɫɥɟɞɫɬɜɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɨɤɫɢɞɚ ɦɚɪɝɚɧɰɚ. ɉɨɞɠɟɱɶ ɜɵɞɟɥɹɸɳɢɣɫɹ 
ɷɬɢɥɟɧ ɭ ɤɨɧɰɚ ɬɪɭɛɤɢ. Ɉɬɦɟɬɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɟɝɨ ɝɨɪɟɧɢɹ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɩɵɬɚ 
ɫɨɞɟɪɠɢɦɨɟ ɜɫɟɯ ɩɪɨɛɢɪɨɤ ɫɥɢɬɶ ɜ ɫɨɫɭɞ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɨɬɯɨɞɨɜ.  

ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ, ɛɪɨɦɢɪɨɜɚɧɢɹ ɢ ɨɤɢɫɥɟɧɢɹ  ɷɬɢɥɟɧɚ. 
____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

__________________________________________________ 

 

Ɉɩɵɬ №3. ɉɨɥɭɱɟɧɢɟ ɚɰɟɬɢɥɟɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɤɚɪɛɢɞɚ ɤɚɥɶɰɢɹ ɫ 
ɜɨɞɨɣ 

ɇɚ ɞɧɨ ɩɪɨɛɢɪɤɢ ɩɨɦɟɳɚɸɬ ɤɭɫɨɱɤɢ ɤɚɪɛɢɞɚ ɤɚɥɶɰɢɹ, ɡɚɤɪɵɜɚɸɬ ɩɪɨɛɤɨɣ ɫ 
ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ, ɫɧɚɛɠɟɧɧɨɣ  ɫɬɟɤɥɹɧɧɵɦ ɧɚɤɨɧɟɱɧɢɤɨɦ. Ɉɛɪɚɡɭɸɳɢɣɫɹ 
ɚɰɟɬɢɥɟɧ ɜɵɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɝɚɡɨɨɬɜɨɞɧɭɸ ɬɪɭɛɤɭ. ɉɪɨɜɨɞɹɬ ɨɩɵɬɵ β, γ, 4. 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Ɉɩɵɬ №4. Ƚɨɪɟɧɢɟ ɚɰɟɬɢɥɟɧɚ 

ɉɨɞɠɢɝɚɸɬ ɚɰɟɬɢɥɟɧ ɭ ɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ ɩɪɢɛɨɪɚ. Ɉɛɪɚɳɚɸɬ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, 
ɱɬɨ ɱɟɦ ɦɟɧɶɲɟ ɨɬɜɟɪɫɬɢɟ ɬɪɭɛɤɢ, ɬɟɦ ɝɚɡ ɝɨɪɢɬ ɦɟɧɟɟ ɤɨɩɬɹɳɢɦ ɩɥɚɦɟɧɟɦ. 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Ɉɩɵɬ № 5. Ɋɟɚɤɰɢɹ ɚɰɟɬɢɥɟɧɚ ɫ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ 

Ɋɟɚɤɬɢɜɵ: 1%-ɧɵɣ ɪɚɫɬɜɨɪ KMnO4, ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 

ȼ ɩɪɨɛɢɪɤɭ ɧɚɥɢɜɚɸɬ 1 ɦɥ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, ɞɨɛɚɜɥɹɸɬ 
ɬɚɤɨɣ ɠɟ ɨɛɴɟɦ ɪɚɫɬɜɨɪɚ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ ɢ ɩɪɨɩɭɫɤɚɸɬ ɬɨɤ ɚɰɟɬɢɥɟɧɚ. 

ɉɨɫɬɟɩɟɧɧɨ ɮɢɨɥɟɬɨɜɚɹ ɨɤɪɚɫɤɚ ɪɚɫɬɜɨɪɚ ɢɫɱɟɡɚɟɬ, ɩɨɹɜɥɹɟɬɫɹ ɯɥɨɩɶɟɜɢɞɧɵɣ 
ɨɫɚɞɨɤ ɨɤɫɢɞɚ ɦɚɪɝɚɧɰɚ (IV) ɛɭɪɨɝɨ ɰɜɟɬɚ. ɂɡ ɚɰɟɬɢɥɟɧɚ ɨɛɪɚɡɭɟɬɫɹ ɫɦɟɫɶ 
ɜɟɳɟɫɬɜ (ɝɥɢɤɨɥɟɜɵɣ ɚɥɶɞɟɝɢɞ, ɳɚɜɟɥɟɜɚɹ ɤɢɫɥɨɬɚ ɢ ɞɪ.), ɱɚɫɬɢɱɧɨ ɩɪɨɢɫɯɨɞɢɬ 
ɩɨɥɧɨɟ ɨɤɢɫɥɟɧɢɟ ɞɨ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (IV). 

ȼ ɤɢɫɥɨɣ ɢ ɧɟɣɬɪɚɥɶɧɨɣ ɫɪɟɞɚɯ ɨɛɪɚɡɭɟɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɋɈ2 ɢ ɦɭɪɚɜɶɢɧɚɹ 
ɤɢɫɥɨɬɚ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Ɉɩɵɬ № 6. Ɋɟɚɤɰɢɹ ɚɰɟɬɢɥɟɧɚ ɫ ɛɪɨɦɨɦ 

ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɳɚɸɬ 1 ɦɥ ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɩɪɨɩɭɫɤɚɸɬ ɬɨɤ ɚɰɟɬɢɥɟɧɚ. 
ɉɪɨɢɫɯɨɞɢɬ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɛɪɨɦɚ.  
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___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

Ɉɩɵɬ № 7. Ɉɛɪɚɡɨɜɚɧɢɟ ɚɰɟɬɢɥɟɧɢɞɚ ɦɟɞɢ 

Ɋɟɚɤɬɢɜɵ: ɛɟɫɰɜɟɬɧɵɣ  ɚɦɦɢɚɱɧɵɣ ɪɚɫɬɜɨɪ ɯɥɨɪɢɞɚ ɦɟɞɢ (I) 
Ɋɚɫɬɜɨɪ ɝɨɬɨɜɹɬ ɜɫɬɪɹɯɢɜɚɧɢɟɦ ɫɦɟɫɢ 1 ɝ ɨɞɧɨɯɥɨɪɢɫɬɨɣ ɦɟɞɢ, 1-2 ɦɥ ɤɨɧɰ. 

ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɚɦɦɢɚɤɚ ɢ 10 ɦɥ ɜɨɞɵ, ɞɚɸɬ ɨɬɫɬɨɹɬɶɫɹ, ɫɥɢɜɚɸɬ ɢ ɯɪɚɧɹɬ ɧɚɞ 
ɦɟɞɧɨɣ ɫɬɪɭɠɤɨɣ. 

ɋɦɚɱɢɜɚɸɬ ɩɨɥɨɫɤɭ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɢ ɛɟɫɰɜɟɬɧɵɦ ɚɦɦɢɚɱɧɵɦ 
ɪɚɫɬɜɨɪɨɦ ɯɥɨɪɢɞɚ ɦɟɞɢ (I) ɢ ɩɨɞɧɨɫɹɬ ɟɟ ɤ ɨɬɜɟɪɫɬɢɸ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ ɫ 
ɚɰɟɬɢɥɟɧɨɦ. ɉɨɹɜɥɹɟɬɫɹ ɤɪɚɫɧɨ-ɛɭɪɨɟ ɨɤɪɚɲɢɜɚɧɢɟ. 

ɗɬɚ ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɪɟɚɤɰɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɫɥɟɞɨɜ 
ɚɰɟɬɢɥɟɧɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɫɚɧɢɬɚɪɧɨɣ ɷɤɫɩɟɪɬɢɡɟ ɜɨɡɞɭɯɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ. 

ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Ɉɩɵɬ 8. ɉɨɥɭɱɟɧɢɟ ɚɰɟɬɢɥɟɧɢɞɚ ɫɟɪɟɛɪɚ 

Ɋɟɚɤɬɢɜɵ: 1%-ɧɵɣ ɪɚɫɬɜɨɪ AgNO3, 5%-ɧɵɣ ɪɚɫɬɜɨɪ ɚɦɦɢɚɤɚ, ɤɨɧɰ. ɇCI ɢɥɢ 
HNO3 . 

ȼ ɩɪɨɛɢɪɤɭ ɧɚɥɢɜɚɸɬ β ɦɥ ɪɚɫɬɜɨɪɚ ȺgNO3 ɢ ɩɪɢɛɚɜɥɹɸɬ ɩɨ ɤɚɩɥɹɦ 
ɪɚɡɛɚɜɥɟɧɧɵɣ ɪɚɫɬɜɨɪ ɚɦɦɢɚɤɚ ɞɨ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɧɚɱɚɥɟ 
ɨɫɚɞɤɚ ɨɤɫɢɞɚ ɫɟɪɟɛɪɚ. 

ɑɟɪɟɡ ɩɨɥɭɱɟɧɧɵɣ ɛɟɫɰɜɟɬɧɵɣ ɪɚɫɬɜɨɪ ɩɪɨɩɭɫɤɚɸɬ ɬɨɤ ɚɰɟɬɢɥɟɧɚ. ȼɵɩɚɞɚɟɬ 
ɠɟɥɬɨɜɚɬɨ-ɫɟɪɵɣ ɨɫɚɞɨɤ ɚɰɟɬɢɥɟɧɢɞɚ ɫɟɪɟɛɪɚ (ɜ ɫɭɯɨɦ ɜɢɞɟ ɜɡɪɵɜɨɨɩɚɫɟɧ!) 

ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɩɵɬɚ ɚɰɟɬɢɥɟɧɢɞ ɪɚɡɥɚɝɚɸɬ ɞɨɛɚɜɥɟɧɢɟɦ ɤɨɧɰ. ɫɨɥɹɧɨɣ ɢɥɢ 

ɚɡɨɬɧɨɣ ɤɢɫɥɨɬ ( 1/4 ɱɚɫɬɶ ɨɛɴɟɦɚ ɪɚɫɬɜɨɪɚ). 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 

____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Вɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢя ɞɥя ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

1.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɭɤɚɠɢɬɟ 
ɩɟɪɜɢɱɧɵɟ, ɜɬɨɪɢɱɧɵɟ, ɬɪɟɬɢɱɧɵɟ ɢ ɱɟɬɜɟɪɬɢɱɧɵɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ ɜ ɢɯ ɫɨɫɬɚɜɟ: 

ɚ) 2,2-ɞɢɦɟɬɢɥɩɪɨɩɚɧ; 
ɛ) β,γ,4,5-ɬɟɬɪɚɦɟɬɢɥɝɟɤɫɚɧ; 
ɜ) 3- ɦɟɬɢɥ-3-ɷɬɢɥɩɟɧɬɚɧ; 
ɝ)β,5-ɞɢɦɟɬɢɥ-4-ɩɪɨɩɢɥɝɟɩɬɚɧ. 

2.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ (ɅɂɊȺɋ) ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: 
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ɚ) ɬɪɢɦɟɬɢɥɷɬɢɥɦɟɬɚɧ; 
ɛ) ɦɟɬɢɥɞɢɷɬɢɥɦɟɬɚɧ; 
ɜ) ɩɪɨɩɢɥ-ɮɬɨɪ-ɛɭɬɢɥɦɟɬɚɧ. 

3. ɇɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ 
ɫɨɟɞɢɧɟɧɢɹ: 

 

4.  ɍɤɚɠɢɬɟ ɨɲɢɛɤɢ ɜ ɧɚɡɜɚɧɢɹɯ ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
Ⱦɚɣɬɟ ɩɪɚɜɢɥɶɧɵɟ ɧɚɡɜɚɧɢɹ. 
ɚ) β-ɷɬɢɥ-ɢɡɨɩɪɨɩɢɥɝɟɤɫɚɧ; 
ɛ) 1,γ-ɞɢɦɟɬɢɥ-5-ɷɬɢɥɝɟɤɫɚɧ; 
ɜ) 4,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧ; 
ɝ) 6-ɦɟɬɢɥ-2,6-ɞɢɷɬɢɥɝɟɩɬɚɧ. 

5.  ɇɚɩɢɲɢɬɟ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɢɡɨɦɟɪɵ ɞɥɹ ɭɝɥɟɜɨɞɨɪɨɞɚ, 
ɢɦɟɸɳɟɝɨ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɋ6ɇ14, ɤɚɤɨɣ ɜɢɞ ɢɡɨɦɟɪɢɢ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ 
ɩɪɟɞɟɥɶɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ? 

6.  ɋɤɨɥɶɤɨ ɫɢɝɦɚ-ɫɜɹɡɟɣ ɢɦɟɟɬɫɹ ɜ: 
ɚ) β,5-ɞɢɦɟɬɢɥɝɟɤɫɚɧɟ; 
ɛ) γ-ɦɟɬɢɥɩɟɧɬɚɧɟ? 

7.  ɋɤɨɥɶɤɨ ɝɢɛɪɢɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɥɚɤɨɜ (ɜ ɫɭɦɦɟ) ɢɦɟɸɬ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ 
ɜ: 

ɚ) β-ɦɟɬɢɥɛɭɬɚɧɟ; 
ɛ) ɩɪɨɩɚɧɟ; 

ɜ) β,β,4,4 -ɬɟɬɪ ɚɦɟɬɢɥ- 3,3 - ɞɢɷɬɢɥɩɟɧɬɚɧɟ ? 

8.  Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɬɶɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɬɪɢɹ ɧɚ 
ɫɦɟɫɶ: 

ɚ) β-ɯɥɨɪɩɪɨɩɚɧɚ ɢ ɯɥɨɪɦɟɬɚɧɚ; 
ɛ) β-ɯɥɨɪɛɭɬɚɧɚ ɢ 1-ɯɥɨɪɩɪɨɩɚɧɚ; 
ɜ) β-ɣɨɞ-3-ɦɟɬɢɥɩɟɧɬɚɧɚ ɢ β-ɣɨɞ-2-ɦɟɬɢɥɩɟɧɬɚɧɚ; 
ɝ) 1-ɣɨɞ-2-ɦɟɬɢɥɩɟɧɬɚɧɚ ɢ β-ɣɨɞɩɪɨɩɚɧɚ. 
9.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ β- 

ɦɟɬɢɥɩɟɧɬɚɧɚ. 
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10.  ɉɨɥɭɱɢɬɟ ɪɟɚɤɰɢɟɣ ȼɸɪɰɚ: 
ɚ) β,5-ɞɢɦɟɬɢɥɝɟɤɫɚɧ; 
ɛ) γ-ɦɟɬɢɥɝɟɤɫɚɧ. 
11. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 
ɚ) γ-ɦɟɬɢɥɛɭɬɟɧ-1; 

ɛ) β,β,6-ɬɪɢɦɟɬɢɥ-4-ɨɤɬɟɧɚ; 
ɜ) ɬɪɢɦɟɬɢɥɷɬɢɥɟɧɚ; 
ɝ) ɫɢɦɦ ɦɟɬɢɥɷɬɢɥɷɬɢɥɟɧɚ. 
12.  ɉɪɢɜɟɞɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɚɥɤɟɧɨɜ ɫɨɫɬɚɜɚ ɋ6ɇ12 ɢ ɧɚɡɨɜɢɬɟ ɩɨ 

ɧɨɦɟɧɤɥɚɬɭɪɟ. 
13.  Ʉɚɤɨɣ ɩɪɨɫɬɟɣɲɢɣ ɧɟɩɪɟɞɟɥɶɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞ ɢɦɟɟɬ ɰɢɫ- ɢ ɬɪɚɧɫɢɡɨɦɟɪɵ? 

ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ ɷɬɢɯ ɢɡɨɦɟɪɨɜ. 
14. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɚɥɤɢɧɨɜ: 
ɚ) ɦɟɬɢɥɚɰɟɬɢɥɟɧ; 
ɛ) γ,γ-ɞɢɦɟɬɢɥɛɭɬɢɧ -1; 

ɜ) ɝɟɤɫɟɧ-1-ɝɟɧ-4; 

ɝ) ɦɟɬɢɥ-ɮɬɨɪ-ɛɭɬɢɥɚɰɟɬɢɥɟɧ; 
ɞ) β,β,5-ɬɪɢɦɟɬɢɥɝɟɤɫɢɧ-3; 

ɟ) γ,4-ɞɢɦɟɬɢɥɩɟɧɬɢɧ-1. 

15.  ɇɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ: 
 

16.  Ʉɚɤɢɟ ɜɢɞɵ ɢɡɨɦɟɪɢɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɝɨɦɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɚɰɟɬɢɥɟɧɚ? 

17.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɧɵɯ ɚɰɟɬɢɥɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɫɨɫɬɚɜɚ ɋ5ɇ8. ɇɚɡɨɜɢɬɟ ɢɯ. 

18.  Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɩɢɪɬɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ 
ɧɚ ɫɥɟɞɭɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹ: 

ɚ) 1,2-ɞɢɛɪɨɦɛɭɬɚɧ; 
ɛ) γ,4-ɞɢɛɪɨɦ-2,6-ɞɢɦɟɬɢɥɝɟɩɬɚɧ; 
ɜ)β,β-ɞɢɯɥɨɪɩɟɧɬɚɧ; 
ɝ) β,β-ɞɢɯɥɨɪ-4-ɦɟɬɢɥɩɟɧɬɚɧ. 
19.  ɑɬɨ ɩɨɥɭɱɢɬɫɹ, ɟɫɥɢ ɧɚ: 
ɚ) ɛɭɬɟɧ-2; 

ɛ) γ,γ-ɞɢɦɟɬɢɥɛɭɬɟɧ; 
ɜ) γ-ɦɟɬɢɥɝɟɤɫɟɧ-1 

ɩɨɞɟɣɫɬɜɨɜɚɬɶ 1 ɦɨɥɟɤɭɥɨɣ ɛɪɨɦɚ, ɚ ɩɨɥɭɱɢɜɲɢɣɫɹ ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ ɜɫɬɭɩɢɬ ɜɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɨ ɫɩɢɪɬɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ? 

2HCI +2ɄɈɇ 

20. ɋɤɨɥɶɤɨ ɝɢɛɪɢɞɧɵɯ ɢ ɧɟɝɢɛɪɢɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɥɚɤɨɜ ɢɦɟɸɬ ɚɬɨɦɵ 
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ɭɝɥɟɪɨɞɚ (ɜ ɫɭɦɦɟ) ɜ ɫɨɫɬɚɜɟ: 
ɚ) β,7 - ɞɢɦɟɬɢɥɥɨɤɬɢɧ-ɡ; 
ɛ) ɛɭɬɢɧ-1; 

ɜ) β,5-ɞɢɦɟɬɢɥɝɟɤɫɢɧ-ɡ; 
ɝ) ɩɟɧɬɢɧ-2. 

21. ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɯɥɨɪɨɦ ɢ HBr (ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:1 ɢ 
1:2) ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: 

ɚ) ɡ-ɦɟɬɢɥɛɭɬɢɧ-1; 

ɛ) ɩɪɨɩɢɧ; 
ɜ) β,5-ɞɢɦɟɬɢɥɝɟɤɫɢɧ-ɡ. 
ɇɚɡɨɜɢɬɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 
22.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɝɢɞɪɚɬɚɰɢɢ (ɪɟɚɤɰɢɢ Ʉɭɱɟɪɨɜɚ) ɫɥɟɞɭɸɳɢɯ 

ɚɥɤɢɧɨɜ: 
ɚ) 2,2,4,4-ɬɟɬɪɚɦɟɬɢɥɝɟɤɫɢɧ-1; 

ɛ) ɛɭɬɢɧ-1; 

ɜ) ɷɬɢɧ; 
ɝ) γ,γ-ɞɢɦɟɬɢɥɛɭɬɢɧ-1. 

23.  ɑɟɦ ɨɛɴɹɫɧɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ, ɫɬɨɹɳɢɯ ɭ ɭɝɥɟɪɨɞɚ, 
ɫɜɹɡɚɧɧɨɝɨ ɬɪɨɣɧɨɣ ɫɜɹɡɶɸ, ɡɚɦɟɳɚɬɶɫɹ ɦɟɬɚɥɥɨɦ? 

 

 

ɊȺȻɈɌȺ 2. ȺɊɈɆȺɌɂɑȿɋɄɂȿ ɍȽɅȿȼɈȾɈɊɈȾɕ ɂ ɂɏ 
ɉɊɈɂɁȼɈȾɇɕȿ 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɢɡɭɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ, ɚ ɬɚɤɠɟ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɢ ɫɜɨɣɫɬɜ ɢɯ 
ɩɪɨɢɡɜɨɞɧɵɯ. 

  

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫ
ɬɢ: 

ɛɟɧɡɨɥ ɢ ɟɝɨ ɩɪɨɢɡɜɨɞɧɵɟ ɨɬɧɨɫɹɬɫɹ ɤ Ʌȼɀ, ɩɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɪɢ ɢɯ 
ɧɚɝɪɟɜɚɧɢɢ. ȼɫɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɬɶ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ! 
Ɏɟɧɨɥ ɜɵɡɵɜɚɟɬ ɛɨɥɟɡɧɟɧɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɨɠɨɝɢ 
ɤɨɠɧɨɝɨ ɩɨɤɪɨɜɚ. ɂɡɛɟɝɚɬɶ ɩɨɩɚɞɚɧɢɹ ɪɟɚɤɬɢɜɨɜ ɧɚ 
ɤɨɠɭ ɢ ɨɞɟɠɞɭ.  

 

Ɉɩɵɬ №1. ɋɜɨɣɫɬɜɚ ɛɟɧɡɨɥɚ. 
ɚ) Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɛɟɧɡɨɥɚ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ. 
 ȼ ɬɪɢ ɩɪɨɛɢɪɤɢ ɩɨɦɟɫɬɢɬɶ ɩɨ β ɤɚɩɥɢ ɛɟɧɡɨɥɚ. ȼ ɨɞɧɭ ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɬɶ γ 

ɤɚɩɥɢ ɜɨɞɵ, ɜɨ ɜɬɨɪɭɸ- γ ɤɚɩɥɢ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, ɜ ɬɪɟɬɶɸ- γ ɤɚɩɥɢ ɞɢɷɬɢɥɨɜɨɝɨ 
ɷɮɢɪɚ. ɋɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɨɤ ɷɧɟɪɝɢɱɧɨ ɜɫɬɪɹɯɧɭɬɶ. Ɉɬɦɟɬɢɬɶ ɪɚɫɬɜɨɪɢɦɨɫɬɶ 
ɛɟɧɡɨɥɚ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 
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ɛ) Гɨɪɟɧɢɟ ɛɟɧɡɨɥɚ. 
ȼ ɮɚɪɮɨɪɨɜɭɸ ɱɚɲɟɱɤɭ ɩɨɦɟɫɬɢɬɶ ɨɞɧɭ ɤɚɩɥɸ ɛɟɧɡɨɥɚ ɢ ɩɨɞɠɟɱɶ. Ȼɟɧɡɨɥ 

ɝɨɪɢɬ ɹɪɤɢɦ ɤɨɩɬɹɳɢɦ ɩɥɚɦɟɧɟɦ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №2. Ȼɪɨɦɢɪɨɜɚɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
 ȼɡɹɬɶ ɬɪɢ ɫɭɯɢɟ ɩɪɨɛɢɪɤɢ. ȼ ɩɟɪɜɵɟ ɞɜɟ ɩɨɦɟɫɬɢɬɶ ɩɨ 6 ɤɚɩɟɥɶ ɛɟɧɡɨɥɚ, ɜ 

ɬɪɟɬɶɸ- 6 ɤɚɩɟɥɶ ɬɨɥɭɨɥɚ. Ɂɚɬɟɦ ɜ ɨɞɧɭ ɢɡ ɩɪɨɛɢɪɨɤ ɫ ɛɟɧɡɨɥɨɦ ɢ ɜ ɩɪɨɛɢɪɤɭ ɫ 
ɬɨɥɭɨɥɨɦ ɩɪɢɥɢɬɶ ɩɨ 6 ɤɚɩɟɥɶ ɛɪɨɦɧɨɣ ɜɨɞɵ. ȼɨ ɜɬɨɪɭɸ ɩɪɨɛɢɪɤɭ ɫ ɛɪɨɦɨɦ 
ɜɧɟɫɬɢ ɫɬɨɥɶɤɨ ɠɟ ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɠɟɥɟɡɧɵɟ ɨɩɢɥɤɢ (ɩɪɢ ɷɬɨɦ ɠɟɥɟɡɨ, 
ɫɨɟɞɢɧɹɹɫɶ ɫ ɛɪɨɦɨɦ, ɨɛɪɚɡɭɟɬ ɛɪɨɦɢɞ ɠɟɥɟɡɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪɨɦ). 
ɋɦɟɫɢ ɷɧɟɪɝɢɱɧɨ ɜɫɬɪɹɯɧɭɬɶ ɜ ɬɟɱɟɧɢɟ 1- β ɦɢɧɭɬ.  

 ɉɪɢɡɧɚɤɨɦ ɢɞɭɳɟɣ ɪɟɚɤɰɢɢ ɹɜɥɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɛɪɨɦɨɜɨɞɨɪɨɞɚ, ɞɵɦɹɳɟɝɨ 
ɧɚ ɜɨɡɞɭɯɟ, ɢ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɛɪɨɦɚ. ȼ ɩɪɨɛɢɪɤɟ ɫ ɛɟɧɡɨɥɨɦ ɪɟɚɤɰɢɹ 
ɛɪɨɦɢɪɨɜɚɧɢɹ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ, ɛɪɨɦ ɩɟɪɟɯɨɞɢɬ ɢɡ ɧɢɠɧɟɝɨ ɜɨɞɧɨɝɨ ɫɥɨɹ ɜ 
ɜɟɪɯɧɢɣ ɛɟɧɡɨɥɶɧɵɣ ɫɥɨɣ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɥɭɱɲɟɣ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ ɟɝɨ ɜ ɛɟɧɡɨɥɟ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɨɞɨɣ. ȼ ɩɪɨɛɢɪɤɟ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ 
ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɪɚɫɬɜɨɪɚ. Ɍɨɥɭɨɥ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɛɪɨɦɢɪɭɟɬɫɹ ɦɟɞɥɟɧɧɨ, ɧɨ 
ɜɩɨɥɧɟ ɨɬɱёɬɥɢɜɨ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɛɪɨɦɢɪɨɜɚɧɢɹ ɬɨɥɭɨɥɚ ɢ ɛɟɧɡɨɥɚ ( ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɪɬɨ- ɢ ɩɚɪɚ- ɞɢɛɪɨɦɛɟɧɡɨɥɚ). 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №3. ɇɢɬɪɨɜɚɧɢɟ ɛɟɧɡɨɥɚ. 
 ȼ ɫɭɯɭɸ ɦɢɤɪɨɯɢɦɢɱɟɫɤɭɸ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ ɨɞɧɭ ɤɚɩɥɸ ɤɨɧɰ. ɚɡɨɬɧɨɣ 

ɤɢɫɥɨɬɵ ɢ ɞɜɟ ɤɚɩɥɢ ɤɨɧɰ. ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ɋɦɟɫɶ ɨɯɥɚɞɢɬɶ, ɩɨɦɟɫɬɢɜ ɩɪɨɛɢɪɤɭ ɜ 
ɫɬɚɤɚɧ ɫɨ ɥɶɞɨɦ. Ɂɚɬɟɦ ɩɪɢ ɜɫɬɪɹɯɢɜɚɧɢɢ ɞɨɛɚɜɢɬɶ ɨɞɧɭ ɤɚɩɥɸ ɛɟɧɡɨɥɚ. 
ɉɪɨɞɨɥɠɚɹ ɨɫɬɨɪɨɠɧɨ ɜɫɬɪɹɯɢɜɚɬɶ ɢ ɨɯɥɚɠɞɚɬɶ ɩɪɨɛɢɪɤɭ ɜ ɬɟɱɟɧɢɟ β- γ ɦɢɧɭɬ, 
ɩɪɢɝɨɬɨɜɢɬɶ ɜɬɨɪɭɸ ɩɪɨɛɢɪɤɭ ɫ 10 ɤɚɩɥɹɦɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. ɉɟɪɟɧɟɫɬɢ 
ɫɨɞɟɪɠɢɦɨɟ ɩɟɪɜɨɣ ɩɪɨɛɢɪɤɢ ɜɨ ɜɬɨɪɭɸ. ɉɪɢ ɷɬɨɦ ɧɢɬɪɨɛɟɧɡɨɥ ɜɫɩɥɵɜёɬ ɜ ɜɢɞɟ 
ɦɚɫɥɹɧɢɫɬɨɣ ɠɢɞɤɨɫɬɢ ɫ ɡɚɩɚɯɨɦ ɝɨɪɶɤɨɝɨ ɦɢɧɞɚɥɹ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №4. Ɉɤɢɫɥɟɧɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
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 ɉɨɦɟɫɬɢɬɶ ɜ ɞɜɟ ɩɪɨɛɢɪɤɢ ɩɨ 10 ɤɚɩɟɥɶ 0,1ɧ ɪɚɫɬɜɨɪɚ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɢ 
ɩɨ ɬɪɢ ɤɚɩɥɢ βɧ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. Ɂɚɬɟɦ ɜ ɩɟɪɜɭɸ ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɬɶ ɩɹɬɶ ɤɚɩɟɥɶ 
ɛɟɧɡɨɥɚ, ɚ  ɜɨ -  ɜɬɨɪɭɸ ɫɬɨɥɶɤɨ ɠɟ ɤɚɩɟɥɶ ɬɨɥɭɨɥɚ. ɋɢɥɶɧɨ ɜɫɬɪɹɯɧɭɬɶ 
ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɨɤ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ. Ɉɞɧɚ ɢɡ ɫɦɟɫɟɣ ɛɵɫɬɪɨ 
ɦɟɧɹɟɬ ɨɤɪɚɫɤɭ, ɨɤɪɚɫɤɚ ɜ ɞɪɭɝɨɣ ɩɪɨɛɢɪɤɟ ɧɟ ɢɡɦɟɧɹɟɬɫɹ.  

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɧɚɛɥɸɞɚɟɦɵɯ ɪɟɚɤɰɢɣ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №5. ɉɨɥɭɱɟɧɢɟ ɛɟɧɡɨɥɫɭɥɶɮɨɤɢɫɥɨɬɵ. 
 ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɶ γ ɤɚɩɥɢ ɛɟɧɡɨɥɚ ɢ 5 ɤɚɩɟɥɶ ɤɨɧɰ. ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 

ɋɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɧɚɝɪɟɬɶ ɜ ɤɢɩɹɳɟɣ ɜɨɞɹɧɨɣ ɛɚɧɟ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 
ɜɡɛɚɥɬɵɜɚɧɢɢ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜɵɥɢɬɶ 
ɫɭɥɶɮɨɦɚɫɫɭ ɜ ɩɪɨɛɢɪɤɭ ɫ 10 ɤɚɩɥɹɦɢ ɯɨɥɨɞɧɨɣ ɜɨɞɵ. ȿɫɥɢ ɫɭɥɶɮɢɪɨɜɚɧɢɟ 
ɡɚɤɨɧɱɟɧɨ ɩɨɥɧɨɫɬɶɸ, ɨɛɪɚɡɭɟɬɫɹ ɩɪɨɡɪɚɱɧɵɣ ɪɚɫɬɜɨɪ, ɬ. ɤ. ɫɭɥɶɮɨɤɢɫɥɨɬɵ 
ɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №6. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɮɟɧɨɥɚ ɜ ɜɨɞɟ. 
 ȼ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ 5 ɤɚɩɟɥɶ ɮɟɧɨɥɚ, ɞɨɛɚɜɢɬɶ 10 ɤɚɩɟɥɶ ɞɢɫɬ. ɜɨɞɵ ɢ 

ɜɡɛɨɥɬɚɬɶ. Ɉɛɪɚɡɭɟɬɫɹ ɦɭɬɧɚɹ ɠɢɞɤɨɫɬɶ- ɷɦɭɥɶɫɢɹ ɮɟɧɨɥɚ. Ⱦɚɬɶ ɫɨɞɟɪɠɢɦɨɦɭ 
ɨɬɫɬɨɹɬɶɫɹ. ɉɨɫɥɟ ɨɬɫɬɚɢɜɚɧɢɹ ɷɦɭɥɶɫɢɹ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɫɥɚɢɜɚɟɬɫɹ: ɜɟɪɯɧɢɣ ɫɥɨɣ- 

ɪɚɫɬɜɨɪ ɮɟɧɨɥɚ ɜ ɜɨɞɟ, ɧɢɠɧɢɣ - ɪɚɫɬɜɨɪ ɜɨɞɵ ɜ ɮɟɧɨɥɟ. Ɏɟɧɨɥ ɩɥɨɯɨ 
ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɯɨɥɨɞɧɨɣ ɜɨɞɟ.  

 Ɉɫɬɨɪɨɠɧɨ ɧɚɝɪɟɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɞɨ 70- 800ɋ. ɉɨɥɭɱɚɟɬɫɹ 
ɨɞɧɨɪɨɞɧɵɣ ɪɚɫɬɜɨɪ. ɉɪɢ ɨɯɥɚɠɞɟɧɢɢ ɜɧɨɜɶ ɨɛɪɚɡɭɟɬɫɹ ɦɭɬɧɚɹ ɠɢɞɤɨɫɬɶ. ɉɪɢ 
ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɤɚɤ ɜɨɞɵ ɜ ɮɟɧɨɥɟ, ɬɚɤ ɢ 
ɮɟɧɨɥɚ ɜ ɜɨɞɟ, ɢ ɩɪɢ 680ɋ ɨɧɢ ɫɦɟɲɢɜɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɜ ɥɸɛɵɯ 
ɫɨɨɬɧɨɲɟɧɢɹɯ (ɝɢɞɪɚɬ ɮɟɧɨɥɚ ɧɚɡɵɜɚɟɬɫɹ ɨɛɵɱɧɨ ɤɚɪɛɨɥɨɜɨɣ ɤɢɫɥɨɬɨɣ). 

 ȼɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɮɟɧɨɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɪɭɝɢɯ ɨɩɵɬɨɜ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

Ɉɩɵɬ №7. ɐɜɟɬɧɚɹ ɪɟɚɤɰɢɹ ɧɚ ɮɟɧɨɥ. 
 ȼɧɟɫɬɢ ɜ ɩɪɨɛɢɪɤɭ γ ɤɚɩɥɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɮɟɧɨɥɚ ɢ ɞɨɛɚɜɢɬɶ ɨɞɧɭ ɤɚɩɥɸ 

0,1ɧ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɠɟɥɟɡɚ. ɋɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɨɤɪɚɲɢɜɚɟɬɫɹ ɜ ɫɢɧɟ- 

ɮɢɨɥɟɬɨɜɵɣ ɰɜɟɬ. 
 Ɏɟɧɨɥɵ ɫ ɯɥɨɪɢɞɨɦ ɠɟɥɟɡɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɞɚɸɬ ɰɜɟɬɧɭɸ ɪɟɚɤɰɢɸ 

ɜɫɥɟɞɫɬɜɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɪɚɲɟɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ C6H5FeCl2 ɢɥɢ, ɬɨɱɧɟɟ, 
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ɨɤɪɚɲɟɧɧɨɝɨ ɢɨɧɚ C6H5Fe2+. ɗɬɚ ɪɟɚɤɰɢɹ ɫɥɭɠɢɬ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɬɤɪɵɬɢɹ 
ɮɟɧɨɥɨɜ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №8. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɚ ɤɢɫɥɨɬɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɮɟɧɨɥɚ. 
 Ʉ 4 ɤɚɩɥɹɦ ɦɭɬɧɨɣ ɷɦɭɥɶɫɢɢ ɮɟɧɨɥɚ (ɢɡ ɨɩɵɬɚ №6) ɜ ɜɨɞɟ ɞɨɛɚɜɢɬɶ β ɤɚɩɥɢ 

βɧ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. ɋɦɟɫɶ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɡɪɚɱɧɨɣ ɜɫɥɟɞɫɬɜɢɟ 
ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ, ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɨɝɨ ɜ ɜɨɞɟ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №9. Ƚɢɞɪɨɥɢɡ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ. 
 Ʉ ɩɪɨɡɪɚɱɧɨɦɭ ɪɚɫɬɜɨɪɭ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ ɩɪɟɞɵɞɭɳɟɦ 

ɨɩɵɬɟ, ɞɨɛɚɜɶɬɟ ɤɚɩɥɸ βɧ ɪɚɫɬɜɨɪɚ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ. ɀɢɞɤɨɫɬɶ ɦɨɦɟɧɬɚɥɶɧɨ 
ɦɭɬɧɟɟɬ ɜɫɥɟɞɫɬɜɢɟ ɜɵɞɟɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɮɟɧɨɥɚ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

____________________________________________________________________

__ 

 

Ɉɩɵɬ №10. Ɉɛɪɚɡɨɜɚɧɢɟ ɬɪɢɛɪɨɦɮɟɧɨɥɚ. 
 ɉɨɦɟɫɬɢɬɶ ɜ ɩɪɨɛɢɪɤɭ γ ɤɚɩɥɢ ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɨɞɧɭ ɤɚɩɥɸ ɩɪɨɡɪɚɱɧɨɣ 

ɤɚɪɛɨɥɨɜɨɣ ɤɢɫɥɨɬɵ (ɢɡ ɨɩɵɬɚ №6). ɇɟɦɟɞɥɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ 
ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɜɵɩɚɞɟɧɢɟ ɛɟɥɨɝɨ ɨɫɚɞɤɚ ɬɪɢɛɪɨɦɮɟɧɨɥɚ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɷɬɨɣ ɪɟɚɤɰɢɢ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Вɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢя ɞɥя ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: 
1.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: 
ɚ) 1,γ,5-ɬɪɢɷɬɢɥɛɟɧɡɨɥ; 
ɛ) 1-ɦɟɬɢɥ-4-ɬɪɢɛɭɬɢɥɛɟɧɡɨɥ; 
ɜ) β,4-ɞɢɯɥɨɪ-1,3-ɞɢɦɟɬɢɥɛɟɧɡɨɥ; 
ɝ) ɞɢɮɟɧɢɥɦɟɬɚɧ; 
ɞ) β,β,4-ɬɪɢɦɟɬɢɥ-3-ɮɟɧɢɥɝɟɤɫɚɧ; 
ɟ ) β,4-ɞɢɯɥɨɪ-3-ɮɟɧɢɥɩɟɧɬɚɧ. 
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2.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɧɵɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɨɫɬɚɜɚ ɋ8ɇ10 ɢ ɋ9ɇ12 ɢ ɧɚɡɨɜɢɬɟ ɢɯ. 

3.  Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɞɟɝɢɞɪɢɪɨɜɚɧɢɢ: 
ɚ) ɰɢɤɥɨɝɟɤɫɚɧɚ; 
ɛ) ɦɟɬɢɥɰɢɤɥɨɝɟɤɫɚɧɚ; 
ɜ) 1,2-ɞɢɦɟɬɢɥɰɢɤɥɨɝɟɤɫɚɧɚ? 

4.  Ʉɚɤɢɟ ɝɨɦɨɥɨɝɢ ɛɟɧɡɨɥɚ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ: 
ɚ) ɩɪɨɩɢɧɚ; 
ɛ) ɛɭɬɢɧ-1; 

ɜ) ɛɭɬɢɧ-2. 

5.  Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɞɟɝɢɞɪɨɰɢɤɥɢɡɚɰɢɢ: 
ɚ) ɝɟɧɫɚɧɚ; 
ɛ) ɝɟɩɬɚɧɚ; 
ɜ) ɨɤɬɚɧɚ? 

6.  ɉɪɢɜɟɞɢɬɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫɢɧɬɟɡɨɦ 
Ɏɢɬɬɢɝɚ-ȼɸɪɰɚ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: 

ɚ) ɯɥɨɪɛɟɧɡɨɥ ɢ ɯɥɨɪɷɬɚɧ; 
ɜ) γ-ɛɪɨɦ-1-ɷɬɢɥɛɟɧɡɨɥ ɢ 2-ɛɪɨɦɩɪɨɩɚɧ. 
7.  ɋɤɨɥɶɤɨ ɝɢɛɪɢɞɧɵɯ ɢ ɧɟɝɢɛɪɢɞɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɥɚɤɨɜ ɢɦɟɸɬ ɚɬɨɦɵ 

ɭɝɥɟɪɨɞɚ (ɜ ɫɭɦɦɟ) ɜ: 
ɚ) ɛɟɧɡɨɥɟ; 
ɛ) ɬɨɥɭɨɥɟ. 
8.  ɋɤɨɥɶɤɨ ɫɢɝɦɚ-ɫɜɹɡɟɣ ɢɦɟɟɬɫɹ ɜ ɦɨɥɟɤɭɥɟ: 
ɚ) ɛɟɧɡɨɥɚ; 
ɛ) ɤɫɢɥɨɥɚ. 
9.  ɑɬɨ ɬɚɤɨɟ ɷɧɟɪɝɢɹ ɫɨɩɪɹɠɟɧɢɹ? ɑɟɦɭ ɪɚɜɧɚ ɷɧɟɪɝɢɹ ɫɨɩɪɹɠɟɧɢɹ ɜ ɛɟɧɡɨɥɟ? 

10.  ɑɟɦ ɨɛɴɹɫɧɹɟɬɫɹ ɜɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɥɟɤɭɥɵ ɛɟɧɡɨɥɚ? 

11.  Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɛɭɞɭɬ ɨɛɥɚɞɚɬɶ ɚɪɨɦɚɬɢɱɟɫɤɢɦ 

ɯɚɪɚɤɬɟɪɨɦ: 
ɚ) 1,3- ɰɢɤɥɨɝɟɤɫɚɞɢɟɧ; 
ɛ) ɛɭɬɚɞɢɟɧ-1,3; 

ɜ) ɧɚɮɬɚɥɢɧ. 
12.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɢ ɩɨɤɚɠɢɬɟ ɦɟɯɚɧɢɡɦ ɪɟɚɤɰɢɢ ɧɢɬɪɨɜɚɧɢɹ ɛɟɧɡɨɥɚ. 

13.  ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɛɟɧɡɨɥ: 
ɚ) ɯɥɨɪɚ (ɧɚ ɯɨɥɨɞɭ, ɜ ɩɪɢɫɭɬɫɬɜɢɢ Ⱥ/ɋ/ɡ); 

ɛ) β-ɯɥɨɪ-2-ɦɟɬɢɥɩɪɨɩɚɧɚ (ɜ ɩɪɢɫɭɬɫɬɜɢɢ Ⱥ/ɋ/ɡ); 

ɜ) ɩɪɨɩɟɧɚ (ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ). 
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ɊȺȻɈɌȺ 3. ɋɉɂɊɌɕ 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɫɨɟɞɢɧɟɧɢɣ ɪɹɞɚ ɫɩɢɪɬɨɜ. 

  

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫ
ɬɢ: 

ɜɫɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɬɶ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ. ɋɩɢɪɬɵ 
ɨɬɧɨɫɹɬɫɹ ɤ Ʌȼɀ, ɩɨɷɬɨɦɭ ɩɪɢ ɢɯ ɧɚɝɪɟɜɚɧɢɢ ɧɭɠɧɨ 
ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ. Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɧɚɬɪɢɣ ɧɟ 
ɛɪɚɬɶ ɪɭɤɚɦɢ, ɩɪɟɞɨɯɪɚɧɹɬɶ ɨɬ ɤɨɧɬɚɤɬɨɜ ɫ ɜɨɞɨɣ. 

 

 

ɉɊȿȾȿɅɖɇɕȿ ɈȾɇɈȺɌɈɆɇɕȿ ɋɉɂɊɌɕ 

 

Ɉɩɵɬ № 1. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɫɩɢɪɬɨɜ. 
ȼ ɞɜɟ ɩɪɨɛɢɪɤɢ ɩɨɦɟɫɬɢɬɶ ɩɨ 5 ɤɚɩɟɥɶ ɷɬɢɥɨɜɨɝɨ (ɜ ɩɟɪɜɭɸ) ɢ ɢɡɨɚɦɢɥɨɜɨɝɨ (ɜɨ 

ɜɬɨɪɭɸ) ɫɩɢɪɬɨɜ. Ɂɚɬɟɦ ɜ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɬɶ ɩɨ 1 ɦɥ ɜɨɞɵ ɢ ɯɨɪɨɲɨ 
ɩɟɪɟɦɟɲɚɬɶ. ɗɬɚɧɨɥ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɜɨɞɟ, ɚ  ɢɡɨɚɦɢɥɨɜɵɣ ɩɥɨɯɨ, ɨɛɪɚɡɭɹ 
ɷɦɭɥɶɫɢɸ, ɤɨɬɨɪɚɹ ɛɵɫɬɪɨ ɪɚɫɫɥɚɢɜɚɟɬɫɹ. ɋɨɞɟɪɠɢɦɨɟ ɩɟɪɜɨɣ ɩɪɨɛɢɪɤɢ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ. ȼ ɨɞɧɭ ɞɨɛɚɜɢɬɶ β ɤɚɩɥɢ ɪɚɫɬɜɨɪɚ ɥɚɤɦɭɫɚ, ɜ ɞɪɭɝɭɸ- 

ɮɟɧɨɥɮɬɚɥɟɢɧɚ. ɂɡɦɟɧɟɧɢɹ ɨɤɪɚɫɤɢ ɢɧɞɢɤɚɬɨɪɨɜ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. Ɉɛɴɹɫɧɢɬɟ 
ɩɨɱɟɦɭ. 

____________________________________________________________________
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Ƚɨɪɟɧɢɟ ɫɩɢɪɬɨɜ. ȼ ɮɚɪɮɨɪɨɜɵɟ ɱɚɲɤɢ ɧɚɥɢɜɚɸɬ ɩɨ β ɦɥ ɫɩɢɪɬɨɜ, ɪɚɫɩɨɥɚɝɚɹ  
ɢɯ  ɜ  ɩɨɪɹɞɤɟ  ɭɜɟɥɢɱɟɧɢɹ  ɦɨɥɟɤɭɥɹɪɧɨɣ  ɦɚɫɫɵ  (ɷɬɢɥɨɜɵɣ,  ɩɪɨɩɢɥɨɜɵɣ, 
ɛɭɬɢɥɨɜɵɣ, ɚɦɢɥɨɜɵɣ  ɢɥɢ ɢɡɨɚɦɢɥɨɜɵɣ). ɉɨɞɠɢɝɚɸɬ ɫɩɢɪɬɵ ɥɭɱɢɧɤɨɣ ɢ 
ɫɪɚɜɧɢɜɚɸɬ ɯɚɪɚɤɬɟɪ 
ɩɥɚɦɟɧɢ.ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ________________ 

_________________________________  

  

Ɉɩɵɬ № 2. Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɝɢɞɪɨɥɢɡ ɚɥɤɨɝɨɥɹɬɚ ɧɚɬɪɢɹ. 
ȼ ɫɭɯɭɸ ɩɪɨɛɢɪɤɭ ɧɚɥɢɬɶ ɨɤɨɥɨ 0,5 ɦɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɢ ɩɨɝɪɭɡɢɬɶ ɜ ɧɟɝɨ 

ɤɭɫɨɱɟɤ ɱɢɫɬɨɝɨ (ɨɱɢɳɟɧɧɨɝɨ ɨɬ ɤɨɪɨɱɟɤ ɢ ɩɪɨɫɭɲɟɧɧɨɝɨ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ 
ɛɭɦɚɝɨɣ ɨɬ ɤɟɪɨɫɢɧɚ) ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɧɚɬɪɢɹ ɜɟɥɢɱɢɧɨɣ ɫ ɩɨɥɨɜɢɧɭ ɝɨɪɨɲɢɧɵ. 
Ɉɯɥɚɞɢɬɶ ɩɪɨɛɢɪɤɭ ɜ ɫɬɚɤɚɧɟ ɫ ɜɨɞɨɣ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɡɨɝɪɟɜɚɧɢɟ ɫɦɟɫɢ. Ʉɨɝɞɚ 
ɝɚɡ ɫɬɚɧɟɬ ɜɵɞɟɥɹɬɶɫɹ ɫɩɨɤɨɣɧɨ, ɟɝɨ ɩɨɞɠɢɝɚɸɬ ɭ ɨɬɜɟɪɫɬɢɹ ɩɪɨɛɢɪɤɢ. ȼ ɩɪɨɰɟɫɫɟ 
ɪɟɚɤɰɢɢ ɠɢɞɤɨɫɬɶ ɩɨɫɬɟɩɟɧɧɨ ɝɭɫɬɟɟɬ, ɩɨɤɪɵɜɚɟɬɫɹ ɫɥɨɟɦ ɬɜɟɪɞɨɝɨ ɚɥɤɨɝɨɥɹɬɚ ɢ 
ɪɟɚɤɰɢɹ ɡɚɦɟɞɥɹɟɬɫɹ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɞɥɹ ɟɟ ɭɫɤɨɪɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɫɥɟɝɤɚ ɧɚɝɪɟɜɚɬɶ 
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ɩɪɨɛɢɪɤɭ. ȿɫɥɢ ɜɵɞɟɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɩɨɱɬɢ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɚ ɧɚɬɪɢɣ ɩɨɥɧɨɫɬɶɸ ɧɟ 
ɪɚɫɬɜɨɪɢɥɫɹ, ɩɢɧɰɟɬɨɦ ɭɞɚɥɢɬɶ ɤɭɫɨɱɟɤ ɨɫɬɚɜɲɟɝɨɫɹ ɧɚɬɪɢɹ ɢ ɩɨɦɟɫɬɢɬɶ ɟɝɨ ɜ 
ɛɚɧɤɭ ɞɥɹ ɨɫɬɚɬɤɨɜ ɧɚɬɪɢɹ. ɉɨɥɭɱɟɧɧɵɣ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɚɥɤɨɝɨɥɹɬɚ 
ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɡɚɤɪɢɫɬɚɥɥɢɡɨɜɵɜɚɟɬɫɹ. Ⱦɨɛɚɜɢɬɶ ɤ ɚɥɤɨɝɨɥɹɬɭ γ ɤɚɩɥɢ ɜɨɞɵ. 
Ⱥɥɤɨɝɨɥɹɬ ɩɨɥɧɨɫɬɶɸ ɝɢɞɪɨɥɢɡɭɟɬɫɹ, ɢ ɪɚɫɬɜɨɪ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɡɪɚɱɧɵɦ. 
Ɉɛɪɚɡɨɜɚɜɲɭɸɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɥɢɡɚ ɚɥɤɨɝɨɥɹɬɚ ɳɟɥɨɱɶ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ, 

ɜɧɟɫɹ ɜ ɠɢɞɤɨɫɬɶ 1 ɤɚɩɥɸ ɮɟɧɨɥɮɬɚɥɟɢɧɚ.  
ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɢ ɝɢɞɪɨɥɢɡɚ ɷɬɢɥɚɬɚ ɧɚɬɪɢɹ.  
____________________________________________________________________
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Ɉɩɵɬ №3. Ɉɤɢɫɥɟɧɢɟ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɨɤɫɢɞɨɦ ɦɟɞɢ (II). 

ȼ ɫɭɯɭɸ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ β ɤɚɩɥɢ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ. Ⱦɟɪɠɚ ɩɢɧɰɟɬɨɦ ɫɩɢɪɚɥɶ 
ɢɡ ɦɟɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɧɚɝɪɟɬɶ ɟɟ ɜ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ ɞɨ ɩɨɹɜɥɟɧɢɹ ɱɟɪɧɨɝɨ ɧɚɥɟɬɚ 
ɨɤɫɢɞɚ ɦɟɞɢ. Ƚɨɪɹɱɭɸ ɫɩɢɪɚɥɶ ɨɩɭɫɬɢɬɶ ɜ ɩɪɨɛɢɪɤɭ ɫ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. ɑɟɪɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɫɩɢɪɚɥɢ ɦɝɧɨɜɟɧɧɨ ɫɬɚɧɨɜɢɬɫɹ ɡɨɥɨɬɢɫɬɨɣ ɜɫɥɟɞɫɬɜɢɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɤɫɢɞɚ ɦɟɞɢ. ɉɪɢ ɷɬɨɦ ɨɳɭɳɚɟɬɫɹ ɯɚɪɚɤɬɟɪɧɵɣ ɡɚɩɚɯ ɭɤɫɭɫɧɨɝɨ 
ɚɥɶɞɟɝɢɞɚ (ɡɚɩɚɯ ɹɛɥɨɤ). ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɚɥɶɞɟɝɢɞɚ ɫɥɭɠɢɬ ɰɜɟɬɧɚɹ 
ɪɟɚɤɰɢɹ ɫ ɮɭɤɫɢɧɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɨɣ. ȼ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ γ ɤɚɩɥɢ ɪɚɫɬɜɨɪɚ 
ɮɭɤɫɢɧɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ. ɉɨɹɜɥɹɟɬɫɹ ɪɨɡɨɜɨ- ɮɢɨɥɟɬɨɜɚɹ ɨɤɪɚɫɤɚ. 
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Ɉɩɵɬ №4. Ɉɤɢɫɥɟɧɢɟ ɫɩɢɪɬɨɜ ɯɪɨɦɨɜɨɣ ɫɦɟɫɶɸ.  
ȼ ɞɜɟ ɩɪɨɛɢɪɤɢ ɧɚɥɢɜɚɸɬ ɩɨ β-3 ɦɥ  ɯɪɨɦɨɜɨɣ  ɫɦɟɫɢ  ɢ  ɩɨ  ɤɚɩɥɹɦ  ɩɪɢ  

ɜɫɬɪɹɯɢɜɚɧɢɢ  ɞɨɛɚɜɥɹɸɬ  ɜ  ɨɞɧɭ ɩɪɨɛɢɪɤɭ 0.5 ɦɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ (ɨɫɬɨɪɨɠɧɨ, 
ɫɦɟɫɶ ɫɢɥɶɧɨ ɪɚɡɨɝɪɟɜɚɟɬɫɹ!), ɚ ɜɨ ɜɬɨɪɭɸ – 0.5 ɦɥ ɢɡɨɚɦɢɥɨɜɨɝɨ ɫɩɢɪɬɚ. ɐɜɟɬ 
ɪɚɫɬɜɨɪɨɜ ɦɟɧɹɟɬɫɹ ɢɡ ɨɪɚɧɠɟɜɨɝɨ ɜ ɡɟɥɟɧɵɣ, ɜ ɩɪɨɛɢɪɤɟ ɫ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ  
ɨɳɭɳɚɟɬɫɹ  ɡɚɩɚɯ  ɭɤɫɭɫɧɨɝɨ ɚɥɶɞɟɝɢɞɚ, ɧɚɩɨɦɢɧɚɸɳɢɣ ɡɚɩɚɯ ɹɛɥɨɤ (ɧɸɯɚɬɶ 
ɨɫɬɨɪɨɠɧɨ!), ɚ ɜ ɩɪɨɛɢɪɤɟ ɫ ɢɡɨɚɦɢɥɨɜɵɦ ɫɩɢɪɬɨɦ – ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɡɚɩɚɯ 
ɢɡɨɜɚɥɟɪɢɚɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ.  

  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɨɤɢɫɥɟɧɢɹ ɯɪɨɦɨɜɨɣ ɫɦɟɫɶɸ:  
ɚ) ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɜ ɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ   
____________________________________________________________________
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ɛ) ɢɡɨɚɦɢɥɨɜɨɝɨ ɫɩɢɪɬɚ – ɜ ɢɡɨɜɚɥɟɪɢɚɧɨɜɵɣ ɚɥɶɞɟɝɢɞИИИИИИИИИИИИИИИИИИИИ  
 __________________________________________________________________  

  

 Ɉɩɵɬ №5.   Ɉɤɢɫɥɟɧɢɟ  ɷɬɢɥɨɜɨɝɨ  ɫɩɢɪɬɚ  ɩɟɪɦɚɧɝɚɧɚɬɨɦ  ɤɚɥɢɹ.(ɬɹɝɚ!) 
ɉɢɩɟɬɤɨɣ ɚɤɤɭɪɚɬɧɨ,  ɧɟ  ɫɦɚɱɢɜɚɹ  ɫɬɟɧɨɤ,  ɜɧɨɫɹɬ  ɜ  ɫɭɯɭɸ  ɩɪɨɛɢɪɤɭ,  

ɡɚɤɪɟɩɥɟɧɧɭɸ  ɜ ɲɬɚɬɢɜɟ,  5 ɦɥ  ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ  ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ.  Ɂɚɬɟɦ  ɩɨ  
ɫɬɟɧɤɟ ɞɪɭɝɨɣ ɩɢɩɟɬɤɨɣ  ɨɫɬɨɪɨɠɧɨ  ɩɪɢɥɢɜɚɸɬ  5  ɦɥ  ɷɬɢɥɨɜɨɝɨ  ɫɩɢɪɬɚ ɬɚɤ,  
ɱɬɨɛɵ ɩɨɥɭɱɢɥɨɫɶ ɞɜɚ ɫɥɨɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɫɵɩɚɸɬ 1-1.5 ɝ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ. 
ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ  ɧɚ  ɝɪɚɧɢɰɟ  ɞɜɭɯ ɫɥɨɟɜ  ɩɨɹɜɥɹɸɬɫɹ ɹɪɤɢɟ  ɜɫɩɵɲɤɢ, 
ɨɳɭɳɚɟɬɫɹ ɡɚɩɚɯ ɭɤɫɭɫɧɨɝɨ ɚɥɶɞɟɝɢɞɚ.  
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  ɇɚɩɢɲɢɬɟ  ɭɪɚɜɧɟɧɢɟ  ɪɟɚɤɰɢɢ  ɨɤɢɫɥɟɧɢɹ  ɷɬɢɥɨɜɨɝɨ  ɫɩɢɪɬɚ  ɜ  ɭɤɫɭɫɧɵɣ  
ɚɥɶɞɟɝɢɞ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ ɢ ɩɨɞɛɟɪɢɬɟ ɤ ɧɟɦɭ ɤɨɷɮɮɢɰɢɟɧɬɵ: 
 

Ɉɩɵɬ № 6. Ɉɛɪɚɡɨɜɚɧɢɟ ɞɢɷɬɢɥɨɜɨɝɨ ɷɮɢɪɚ. 
ɋɦɟɲɚɬɶ ɜ ɩɪɨɛɢɪɤɟ 1 ɦɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɢ 1 ɦɥ ɤɨɧɰ. ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ɋɦɟɫɶ 

ɨɫɬɨɪɨɠɧɨ ɧɚɝɪɟɬɶ ɞɨ ɤɢɩɟɧɢɹ (ɬɹɝɚ!). ɉɪɢ ɷɬɨɦ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɧɢ ɩɨɹɜɥɟɧɢɹ 
ɝɨɪɸɱɢɯ ɩɚɪɨɜ, ɧɢ ɡɚɩɚɯɚ ɷɮɢɪɚ. ɍɞɚɥɢɜ ɧɚɝɪɟɬɭɸ ɩɪɨɛɢɪɤɭ ɨɬ ɫɩɢɪɬɨɜɤɢ, ɨɱɟɧɶ 
ɨɫɬɨɪɨɠɧɨ ɩɪɢɥɢɬɶ ɤ ɫɦɟɫɢ ɟɳɟ 5-10 ɤɚɩɟɥɶ ɫɩɢɪɬɚ. ɉɪɢ ɷɬɨɦ ɫɪɚɡɭ ɠɟ ɦɨɠɧɨ 
ɨɳɭɬɢɬɶ ɡɚɩɚɯ ɷɮɢɪɚ. 

ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɩɪɨɜɟɞɟɧɧɵɯ ɪɟɚɤɰɢɣ. 
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Ɂɚɬɟɦ ɩɪɨɛɢɪɤɭ ɡɚɤɪɵɜɚɸɬ ɩɪɨɛɤɨɣ ɫ ɩɪɹɦɨɣ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ, ɢɦɟɸɳɟɣ  
ɨɬɬɹɧɭɬɵɣ ɤɨɧɟɰ,  ɫɧɨɜɚ ɨɫɬɨɪɨɠɧɨ  ɧɚɝɪɟɜɚɸɬ ɩɪɨɛɢɪɤɭ ɢ ɩɨɞɠɢɝɚɸɬ 
ɜɵɞɟɥɹɸɳɢɣɫɹ ɷɮɢɪ. ɉɨɱɟɦɭ ɞɢɷɬɢɥɨɜɵɣ ɷɮɢɪ ɝɨɪɢɬ ɫɜɟɬɹɳɢɦɫɹ ɩɥɚɦɟɧɟɦ ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɷɬɢɥɨɜɨɝɨ 
ɫɩɢɪɬɚ?ИИИИИИИИИИИИИИИИИИИИИИИИИ___________________________  

 ȼɵɱɢɫɥɢɬɟ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɝɥɟɪɨɞɚ ɜ ɷɬɚɧɨɥɟ ɢ ɜ ɞɢɷɬɢɥɨɜɨɦ ɷɮɢɪɟ.  
__________________________________________________________________   

  ɇɚɩɢɲɢɬɟ  ɭɪɚɜɧɟɧɢɟ  ɪɟɚɤɰɢɢ  ɩɨɥɭɱɟɧɢɹ  ɞɢɷɬɢɥɨɜɨɝɨ  ɷɮɢɪɚ  ɢ  
ɪɚɫɫɦɨɬɪɢɬɟ ɟё ɦɟɯɚɧɢɡɦ.ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ______  

 

 

Ɉɩɵɬ № 7. Ⱥɛɫɨɥɸɬɢɪɨɜɚɧɢɟ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ  
  ȼ  ɦɚɥɟɧɶɤɭɸ  ɮɚɪɮɨɪɨɜɭɸ  ɱɚɲɤɭ  ɩɨɦɟɳɚɸɬ  1  ɝ  ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ  

ɫɭɥɶɮɚɬɚ ɦɟɞɢ (II) ɢ ɩɪɨɤɚɥɢɜɚɸɬ ɟɝɨ ɜ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ ɞɨ ɢɫɱɟɡɧɨɜɟɧɢɹ ɝɨɥɭɛɨɣ 
ɨɤɪɚɫɤɢ.  ȼ ɫɭɯɭɸ ɩɪɨɛɢɪɤɭ ɧɚɥɢɜɚɸɬ β-γ ɦɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɢ ɜɧɨɫɹɬ ɜ ɧɟɝɨ 
ɩɨɥɭɱɟɧɧɵɣ ɛɟɡɜɨɞɧɵɣ ɫɭɥɶɮɚɬ ɦɟɞɢ (II) (ɛɟɥɨɝɨ ɰɜɟɬɚ). ɋɥɟɝɤɚ ɧɚɝɪɟɜɚɸɬ 
ɩɪɨɛɢɪɤɭ ɧɚ  ɜɨɞɹɧɨɣ  ɛɚɧɟ  ɢ  ɪɚɡɦɟɲɢɜɚɸɬ  ɟё  ɫɨɞɟɪɠɢɦɨɟ.  ɉɨɱɟɦɭ  
ɢɡɦɟɧɹɟɬɫɹ ɰɜɟɬ ɫɭɥɶɮɚɬɚ 
ɦɟɞɢ?ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ  

ɉɨɥɭɱɟɧɧɵɣ ɚɛɫɨɥɸɬɧɵɣ ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɚɥɤɨɝɨɥɹɬɚ  ɧɚɬɪɢɹ.  ɋɤɨɥɶɤɨ  ɩɪɨɰɟɧɬɨɜ  ɜɨɞɵ  ɫɨɞɟɪɠɢɬɫɹ  ɜ  ɷɬɢɥɨɜɨɦ  
ɫɩɢɪɬɟɪɟɤɬɢɮɢɤɚɬɟ?ИИИИИИИИИИИИИ ɉɨɱɟɦɭ ɜɨɞɭ ɧɟɥɶɡɹ ɭɞɚɥɢɬɶ 
ɩɟɪɟɝɨɧɤɨɣ?ИИИИ___________  

__________________________________________________________________  

  

Ɉɩɵɬ № 8. ȼɵɫɚɥɢɜɚɧɢɟ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɢ ɟɝɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ  
  ȼ ɩɪɨɛɢɪɤɭ ɧɚɥɢɜɚɸɬ β.5 ɦɥ ɫɩɢɪɬɚ ɩɪɢ  ɜɫɬɪɹɯɢɜɚɧɢɢ ɞɨɛɚɜɥɹɸɬ β.5 ɦɥ ɜɨɞɵ 

(ɫɦɟɫɶ ɪɚɡɨɝɪɟɜɚɟɬɫɹ); 1-1,5 ɦɥ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɨɬɥɢɜɚɸɬ  ɜ ɮɚɪɮɨɪɨɜɭɸ  
ɱɚɲɤɭ  ɢ  ɩɨɞɧɨɫɹɬ  ɤ  ɧɟɦɭ  ɡɚɠɠɟɧɧɭɸ  ɥɭɱɢɧɭ.  Ɂɚɝɨɪɚɟɬɫɹ  ɥɢ  ɪɚɡɛɚɜɥɟɧɧɵɣ 
ɫɩɢɪɬ. ИИИИИИИИИИ_ИИИИИИИ ɉɨɱɟɦɭ? ИИИИИИ______________________________  

__________________________________________________________________  
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Ʉ ɨɫɬɚɬɤɭ ɜ ɩɪɨɛɢɪɤɟ ɞɨɛɚɜɥɹɸɬ ɩɪɢɦɟɪɧɨ β ɝ ɩɨɪɨɲɤɚ ɤɚɪɛɨɧɚɬɚ ɤɚɥɢɹ (ɢɥɢ 
ɬɢɨɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ), ɷɧɟɪɝɢɱɧɨ ɜɡɛɚɥɬɵɜɚɸɬ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɢ ɫɬɚɜɹɬ 
ɩɪɨɛɢɪɤɭ ɜ ɲɬɚɬɢɜ. ɑɟɪɟɡ  ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜ  ɩɪɨɛɢɪɤɟ  ɨɛɪɚɡɭɟɬɫɹ ɞɜɚ ɫɥɨɹ.  

ȼɟɪɯɧɢɣ ɫɥɨɣ (ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ) ɩɟɪɟɧɨɫɹɬ ɩɢɩɟɬɤɨɣ ɜ ɮɚɪɮɨɪɨɜɭɸ ɱɚɲɤɭ ɢ 
ɫɧɨɜɚ  ɩɨɞɧɨɫɹɬ  ɤ  ɧɟɦɭ  ɝɨɪɹɳɭɸ  ɥɭɱɢɧɭ.  ȼɨɫɩɥɚɦɟɧɹɟɬɫɹ  ɥɢ  ɫɩɢɪɬ?  Ɂɚɬɟɦ 
ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɝɨɪɸɱɟɫɬɶ ɧɢɠɧɢɣ ɫɥɨɣ. Ɉɛɴɹɫɧɢɬɟ ɪɟɡɭɥɶɬɚɬɵ ɨɩɵɬɚ.ИИИ_____  

__________________________________________________________________ 

__________________________________________________________________ 

 

 

 

 

ɉɊȿȾȿɅɖɇɕȿ ɆɇɈȽɈȺɌɈɆɇɕȿ ɋɉɂɊɌɕ 

 

Ɉɩɵɬ №1. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɩɢɪɬɨɜ ɫ ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ (II). 

ɋɦɟɲɚɬɶ ɜ ɫɬɚɤɚɧɱɢɤɟ 10 ɦɥ 0,βɧ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ ɢ 10 ɦɥ ɪɚɫɬɜɨɪɚ 
ɫɟɪɧɨɤɢɫɥɨɣ ɦɟɞɢ ɢ, ɧɟ ɞɚɜɚɹ ɨɫɚɞɤɭ ɨɬɫɬɨɹɬɶɫɹ, ɪɚɡɥɢɬɶ ɠɢɞɤɨɫɬɶ ɜ ɬɪɢ 
ɩɪɨɛɢɪɤɢ. Ⱦɨɛɚɜɢɬɶ ɜ ɩɟɪɜɭɸ ɩɪɨɛɢɪɤɭ 1 ɦɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, ɜɨ ɜɬɨɪɭɸ- 

ɫɬɨɥɶɤɨ ɠɟ ɷɬɢɥɟɧɝɥɢɤɨɥɹ, ɜ ɬɪɟɬɶɸ- 1 ɦɥ ɝɥɢɰɟɪɢɧɚ. ɏɨɪɨɲɨ ɩɟɪɟɦɟɲɚɬɶ. 
Ɉɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɫɬɜɨɪɟɧɢɟ ɨɫɚɞɤɚ ɝɢɞɪɨɤɫɢɞɚ ɦɟɞɢ ɢ ɩɨɹɜɥɟɧɢɟ ɬɟɦɧɨ-ɫɢɧɟɣ 
ɨɤɪɚɫɤɢ ɚɥɤɨɝɨɥɹɬɨɜ ɦɟɞɢ ɧɚɛɥɸɞɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɬɟɯ ɩɪɨɛɢɪɤɚɯ, ɜ ɤɨɬɨɪɵɯ 
ɫɨɞɟɪɠɚɬɫɹ ɝɥɢɰɟɪɢɧ ɢ ɝɥɢɤɨɥɶ. ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɥɢɰɟɪɢɧɚ ɫ 
ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ ɜ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ.  

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

Ɉɩɵɬ № 2. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɜɨɞɟ  
  ȼ ɩɪɨɛɢɪɤɭ (ɰɢɥɢɧɞɪ) ɧɚɥɢɜɚɸɬ 5-7 ɦɥ ɝɥɢɰɟɪɢɧɚ ɢ ɫɜɟɪɯɭ ɩɨ ɫɬɟɧɤɟ 
ɧɚɫɥɚɢɜɚɸɬ  ɬɚɤɨɣ  ɠɟ  ɨɛɴɟɦ  ɩɨɞɤɪɚɲɟɧɧɨɣ  (ɧɚɩɪɢɦɟɪ,  ɮɭɤɫɢɧɨɦ)  ɜɨɞɵ.  ɉɪɢ 
ɜɫɬɪɹɯɢɜɚɧɢɢ  ɠɢɞɤɨɫɬɶ  ɫɬɚɧɨɜɢɬɫɹ  ɨɤɪɚɲɟɧɧɨɣ  (ɨɞɧɨɪɨɞɧɨɣ)  ɪɚɜɧɨɦɟɪɧɨ.  
ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɝɥɢɰɟɪɢɧ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ  
  

Ɉɩɵɬ № 3. ɉɨɧɢɠɟɧɢɟ ɬɨɱɤɢ ɡɚɦɟɪɡɚɧɢɹ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɝɥɢɰɟɪɢɧɚ  
  ȼɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɝɥɢɰɟɪɢɧɚ (ɷɬɢɥɟɧɝɥɢɤɨɥɹ) ɩɪɢɦɟɧɹɸɬ ɜ  ɤɚɱɟɫɬɜɟ 

ɧɟɡɚɦɟɪɡɚɸɳɢɯ ɠɢɞɤɨɫɬɟɣ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɦɨɬɨɪɨɜ ɚɜɬɨɦɚɲɢɧ ɢ ɫɚɦɨɥɟɬɨɜ.  
  ɉɪɨɛɢɪɤɭ ɫ  ɩɨɥɭɱɟɧɧɵɦ ɜ ɩɪɟɞɵɞɭɳɟɦ  ɨɩɵɬɟ ɜɨɞɧɵɦ  ɪɚɫɬɜɨɪɨɦ  ɝɥɢɰɟɪɢɧɚ  

ɩɨɦɟɳɚɸɬ  ɜ  ɨɯɥɚɞɢɬɟɥɶɧɭɸ  ɫɦɟɫɶ  (ɫɦɟɫɶ  ɥɶɞɚ  ɫ  ɩɨɜɚɪɟɧɧɨɣ  ɫɨɥɶɸ).  
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɫɦɟɫɶ ɩɨɦɟɳɚɸɬ ɩɪɨɛɢɪɤɭ ɫ ɜɨɞɨɣ. ɑɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ 

ɭɛɟɠɞɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜɨɞɚ ɜ ɩɪɨɛɢɪɤɟ ɡɚɦɟɪɡɥɚ, ɚ ɪɚɫɬɜɨɪ ɝɥɢɰɟɪɢɧɚ ɨɫɬɚɥɫɹ 
ɠɢɞɤɢɦ. Ɂɚɩɢɲɢɬɟ ɩɪɢ ɤɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɢɡɨɲɥɨ ɡɚɦɟɪɡɚɧɢɟ ɜɨɞɵ ɢ ɞɨ ɤɚɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɡɚɦɟɪɡɚɟɬ ɪɚɫɬɜɨɪ ɝɥɢɰɟɪɢɧɚ.ИИИИИИ________________  

__________________________________________________________________  

  

Ɉɩɵɬ № 4. Ƚɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ ɝɥɢɰɟɪɢɧɚ  



 24 

  ɋɜɨɣɫɬɜɚ  ɝɥɢɰɟɪɢɧɚ  ɩɨɝɥɨɳɚɬɶ  ɜɥɚɝɭ  ɢ  ɬɟɦ  ɫɚɦɵɦ  ɭɜɥɚɠɧɹɬɶ  ɩɪɟɞɦɟɬɵ 
ɢɫɩɨɥɶɡɭɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɫɦɹɝɱɟɧɢɹ ɤɨɠɢ.  

  ɇɚ ɥɢɫɬ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɢ ɧɚɧɨɫɹɬ ɧɟɫɤɨɥɶɤɨ ɤɚɩɟɥɶ ɝɥɢɰɟɪɢɧɚ. ɇɚ 
ɞɪɭɝɨɣ ɥɢɫɬ ɧɚɧɨɫɹɬ ɫɬɨɥɶɤɨ ɠɟ ɤɚɩɟɥɶ ɜɨɞɵ. Ʉ ɤɨɧɰɭ ɭɪɨɤɚ ɭɛɟɠɞɚɸɬɫɹ, ɱɬɨ 
ɛɭɦɚɝɚ ɫ ɜɨɞɨɣ ɜɵɫɨɯɥɚ, ɚ ɛɭɦɚɝɚ ɫ ɝɥɢɰɟɪɢɧɨɦ ɫɬɚɥɚ ɟɳɟ ɛɨɥɟɟ ɜɥɚɠɧɨɣ.  

____________________________________________________________________

_____________________________________________________________________ 

  

Ɉɩɵɬ № 5. Ƚɨɪɟɧɢɟ ɝɥɢɰɟɪɢɧɚ 

  Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɷɬɨɝɨ ɨɩɵɬɚ ɜɚɠɧɚ ɬɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɜɫɬɪɟɱɚɸɳɟɟɫɹ  
ɢɧɨɝɞɚ  ɧɟɜɟɪɧɨɟ  ɩɪɟɞɫɬɚɜɥɟɧɢɟ,  ɛɭɞɬɨ  ɫ  ɭɜɟɥɢɱɟɧɢɟɦ  ɱɢɫɥɚ  ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɜ  
ɦɨɥɟɤɭɥɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ  ɧɟɩɪɟɦɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɫɜɟɬɢɦɨɫɬɶ ɩɥɚɦɟɧɢ. 
ɗɬɨ ɡɚɤɥɸɱɟɧɢɟ ɩɨɹɜɥɹɟɬɫɹ ɢɡ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɝɨɪɟɧɢɹ ɦɟɬɚɧɚ ɢ ɷɬɢɥɟɧɚ. Ƚɥɢɰɟɪɢɧ 
ɫɨɞɟɪɠɢɬ ɬɪɢ ɚɬɨɦɚ ɭɝɥɟɪɨɞɚ ɜ ɦɨɥɟɤɭɥɟ ɢ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɝɨɪɢɬ ɩɨɱɬɢ ɛɟɫɰɜɟɬɧɵɦ 
ɩɥɚɦɟɧɟɦ, ɬɚɤ ɤɚɤ ɨɧ ɛɨɝɚɬ ɤɢɫɥɨɪɨɞɨɦ ɢ ɜ ɩɪɨɰɟɧɬɧɨɦ  ɨɬɧɨɲɟɧɢɢ  ɫɨɞɟɪɠɢɬ  
ɭɝɥɟɪɨɞɚ  ɦɟɧɶɲɟ,  ɱɟɦ  ɷɬɢɥɟɧ.  ɋɞɟɥɚɣɬɟ  ɪɚɫɱɟɬ  
ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɝɥɢɰɟɪɢɧɟИИИИИИИИИИИИИИИИИИИИИИИИИ  
__________________________________________________________________  

  ȼ ɧɟɛɨɥɶɲɨɣ ɩɪɨɛɢɪɤɟ ɢɥɢ ɬɢɝɟɥɶɤɟ ɧɚɝɪɟɜɚɸɬ ɞɨ ɤɢɩɟɧɢɹ 1 ɦɥ ɝɥɢɰɟɪɢɧɚ ɢ 
ɩɨɞɠɢɝɚɸɬ ɜɵɞɟɥɹɸɳɢɟɫɹ  ɩɚɪɵ.  Ɉɧɢ ɝɨɪɹɬ  ɩɨɱɬɢ  ɛɟɫɰɜɟɬɧɵɦ ɩɥɚɦɟɧɟɦ. 
Ɇɨɠɟɬ ɨɤɚɡɚɬɶɫɹ, ɱɬɨ ɝɥɢɰɟɪɢɧ ɫɪɚɡɭ ɧɟ ɡɚɝɨɪɚɟɬɫɹ ɢɡ-ɡɚ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɧɟɦ ɜɨɞɵ; 
ɜ ɬɚɤɨɦ  ɫɥɭɱɚɟ  ɨɧ  ɞɨɥɠɟɧ  ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɟɡɜɨɠɟɧ ɢɧɬɟɧɫɢɜɧɵɦ 
ɧɚɝɪɟɜɚɧɢɟɦ.  
 ____________________________________________________________________ 

____________________________________________________________________ 

Ɉɩɵɬ 9. Ɋɟɚɤɰɢɹ ɝɥɢɰɟɪɢɧɚ ɫ ɧɚɬɪɢɟɦ  
  ȼ ɩɪɨɛɢɪɤɭ ɫ  1-β  ɦɥ  ɝɥɢɰɟɪɢɧɚ  ɛɪɨɫɚɸɬ ɨɱɢɳɟɧɧɵɣ  ɨɬ ɤɨɪɨɱɤɢ ɤɭɫɨɱɟɤ 
ɧɚɬɪɢɹ ɜɟɥɢɱɢɧɨɣ  ɫ ɝɨɪɨɲɢɧɭ.  ɉɪɨɛɢɪɤɭ ɫɥɟɝɤɚ  ɩɨɞɨɝɪɟɜɚɸɬ.  Ɋɟɚɤɰɢɹ  ɢɞɟɬ 
ɜɧɚɱɚɥɟ ɦɟɞɥɟɧɧɨ, ɡɚɬɟɦ ɜɫɟ ɛɨɥɟɟ ɷɧɟɪɝɢɱɧɨ.   
  ɉɨɞɠɢɝɚɸɬ ɜɵɞɟɥɹɸɳɢɣɫɹ ɜɨɞɨɪɨɞ. ɉɨɞ ɤɨɧɟɰ ɩɪɨɢɫɯɨɞɢɬ ɨɛɵɱɧɨ ɨɛɭɝɥɢɜɚɧɢɟ 
ɝɥɢɰɟɪɢɧɚ. Ɂɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ИИИИИИИИИИИИИИИИИИИИИИИ  
 __________________________________________________________________  

  

Вɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢя ɞɥя ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: 
1.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɩɢɪɬɨɜ: 
ɚ) ɞɢɦɟɬɢɥɷɬɢɥɤɚɪɛɢɧɨɥ; 
ɛ) ɢɡɨɩɪɨɩɢɥɷɬɢɥɤɚɪɛɢɧɨɥ; 
ɜ) 4,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɥ-2; 

ɝ) 2-ɦɟɬɢɥɛɭɬɢɧ-ɡ-ɨɥ-2; 

ɞ) β,4-ɞɢɦɟɬɢɥɝɟɩɬɚɧɨɥ-4; 

ɟ) 4-ɯɥɨɪɛɭɬɟɧ-ɡ-ɨɥ-1. 

2.  ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɩɟɪɜɢɱɧɵɯ, ɜɬɨɪɢɱɧɵɯ, ɬɪɟɬɢɱɧɵɯ ɫɩɢɪɬɨɜ ɫɨɫɬɚɜɚ 
ɋ5ɇ11Ɉɇ ɢ ɧɚɡɨɜɢɬɟ ɢɯ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 

3.  ɋɤɨɥɶɤɨ ɢɡɨɦɟɪɧɵɯ ɞɪɭɝ ɞɪɭɝɭ ɫɩɢɪɬɨɜ ɛɭɞɭɬ ɢɦɟɬɶ ɫɨɫɬɚɜ ɋ6ɇ1ɡɈɇ? ɑɟɦ 
ɨɛɭɫɥɨɜɥɟɧɚ ɢɡɨɦɟɪɢɹ ɫɩɢɪɬɨɜ? 

4.  Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɥɢɡɚ ɜɨɞɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ 
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ɳɟɥɨɱɟɣ ɫɥɟɞɭɸɳɢɯ ɝɚɥɨɝɟɧɨɩɪɨɢɡɜɨɞɧɵɯ ɚɥɤɚɧɨɜ: 
ɚ) 1-ɛɪɨɦɩɪɨɩɚɧɚ; 
ɛ) 2-ɦɟɬɢɥ-2-ɣɨɞɩɪɨɩɚɧɚ; 
ɜ) 1,ɡ-ɞɢɯɥɨɪɩɪɨɩɚɧɚ. 
5.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɝɢɞɪɚɬɚɰɢɢ ɚɥɟɮɢɧɨɜ ɢ ɧɚɡɨɜɢɬɟ ɩɨɥɭɱɟɧɧɵɟ 

ɩɪɨɞɭɤɬɵ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ: 
ɚ) ɩɪɨɩɟɧ; 
ɛ) ɛɭɬɟɧ-1; 

ɜ) 2-ɦɟɬɢɥɛɭɬɟɧ-1; 

ɝ) ɩɟɧɬɟɧ-2. 

6.  Ʉɚɤɢɟ ɫɩɢɪɬɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɩɨ ȼɚɝɧɟɪɭ: 
ɚ) ɩɪɨɩɟɧɚ; 
ɛ) ɛɭɬɟɧ-1; 

ɜ) ɩɟɧɬɟɧɚ-1. 

7.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɭɸ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ5ɇ11ȼr, ɤɨɬɨɪɨɟ ɩɪɢ 
ɝɢɞɪɨɥɢɡɟ ɞɚɟɬ ɬɪɟɬɢɱɧɵɣ ɫɩɢɪɬ, ɚ ɜ ɪɟɚɤɰɢɢ ɫɨ ɫɩɢɪɬɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɄɈɇ - 

ɬɪɢɦɟɬɢɥ-ɷɬɢɥɟɧ. 
8.  ɑɟɦ ɨɛɴɹɫɧɹɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɢ ɩɥɚɜɥɟɧɢɹ ɫɩɢɪɬɨɜ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɫ ɬɟɦ ɠɟ ɱɢɫɥɨɦ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɜ ɦɨɥɟɤɭɥɟ? 

9.  ɍɤɚɠɢɬɟ, ɤɚɤɨɣ ɚɬɨɦ ɭɝɥɟɪɨɞɚ ɜ ɫɨɫɬɚɜɟ: 
ɚ) ɨɤɬɚɧɨɥ-1; 

ɛ) ɝɟɤɫɚɧɨɥ-ɡ; 
ɜ) ɛɭɬɚɧɨɥ-2 ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɢɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɡɚɪɹɞ? 

10. ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɩɢɪɬɨɜ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɬɪɢɟɦ. 
Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɩɢɪɬɨɜ ɛɭɞɭɬ ɜɫɬɭɩɚɬɶ ɜ ɪɟɚɤɰɢɢ ɫ ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ 
(II) : 

ɚ) ɩɪɨɩɚɧɨɥ; 
ɛ)ɷɬɢɥɟɧɝɥɢɤɨɥɶ; 
ɜ) ɛɭɬɚɧɨɥ-2; 

ɝ) ɩɪɨɩɚɧɬɪɢɨɥ-1,2,ɡ? 

11. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɤɚɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫɥɨɠɧɵɣ ɷɮɢɪ? 
ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ: 

ɚ) ɛɭɬɚɧɨɥ-1; 

ɛ) ɩɟɧɬɚɧɨɥ-2; 

ɜ) 2-ɦɟɬɢɥɛɭɬɚɧɨɥ-1 ɫ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɨɣ (ɋɇɡɋɈɈɇ). 
12.ɑɬɨ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ (ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɫɟɪɧɨɣ) 

ɫ ɝɥɢɰɟɪɢɧɨɦ? 

Ƚɞɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ? 

1γ.ɑɬɨ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ HBr ɢ Ɋɋl5 ɧɚ: 
ɚ) β,β,4-ɬɪɢɦɟɬɢɥɩɟɧɬɚɧɨɥ-ɡ; 
ɛ) ɦɟɬɚɧɨɥ; 
ɜ) ɛɭɬɚɧɨɥ-2; 

ɝ) ɛɭɬɚɧɞɢɨɥ-2,3? 

14. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɤɚɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɨɫɬɨɣ ɷɮɢɪ? 
ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɜɧɭɬɪɢɦɨɥɟɤɭɥɹɪɧɨɣ ɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɣ ɞɟɝɢɞɪɚɬɚɰɢɢ: 

ɚ) ɩɟɧɬɚɧɨɥ-1; 
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ɛ) ɩɪɨɩɚɧɚɥ-2; 

ɜ) ɡ-ɦɟɬɢɥɛɭɬɚɧɨɥ-2. 

 

 

 

 

 

 

 

 

 

 

 

ɊȺȻɈɌȺ  4  ɏɂɆɂɑȿɋɄɂȿ ɋȼɈɃɋɌȼȺ ɎȿɇɈɅɈȼ 

 

ɐɟɥɶ ɪɚɛɨɬɵ: 
 

ɢɡɭɱɢɬɶ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɮɟɧɨɥɨɜ  
 

 Ʉ ɮɟɧɨɥɚɦ ɨɬɧɨɫɹɬɫɹ ɩɪɨɢɡɜɨɞɧɵɟ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ 
ɦɨɥɟɤɭɥɚɯ ɤɨɬɨɪɵɯ ɝɢɞɪɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ (Ɉɇ) ɫɜɹɡɚɧɵ ɫ ɛɟɧɡɨɥɶɧɵɦ 
ɹɞɪɨɦ (ɤɨɥɶɰɨɦ). 
 Ɏɟɧɨɥɵ ɛɵɜɚɸɬ ɨɞɧɨ–, ɞɜɭɯ– ɢ ɬɪɟɯɚɬɨɦɧɵɟ (ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɝɢɞɪɨɤɫɢɥɶɧɵɯ 
ɝɪɭɩɩ). Ⱦɜɭɯ– ɢ ɬɪɟɯɚɬɨɦɧɵɟ ɮɟɧɨɥɵ ɧɚɡɵɜɚɸɬɫɹ ɦɧɨɝɨɚɬɨɦɧɵɦɢ. 
 

Ɉɩɵɬ №1. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɮɟɧɨɥɚ ɜ ɜɨɞɟ. 
 ȼ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ 5 ɤɚɩɟɥɶ ɮɟɧɨɥɚ, ɞɨɛɚɜɢɬɶ 10 ɤɚɩɟɥɶ ɞɢɫɬ. ɜɨɞɵ ɢ 
ɜɡɛɨɥɬɚɬɶ. Ɉɛɪɚɡɭɟɬɫɹ ɦɭɬɧɚɹ ɠɢɞɤɨɫɬɶ- ɷɦɭɥɶɫɢɹ ɮɟɧɨɥɚ. Ⱦɚɬɶ ɫɨɞɟɪɠɢɦɨɦɭ 
ɨɬɫɬɨɹɬɶɫɹ. ɉɨɫɥɟ ɨɬɫɬɚɢɜɚɧɢɹ ɷɦɭɥɶɫɢɹ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɫɥɚɢɜɚɟɬɫɹ: ɜɟɪɯɧɢɣ ɫɥɨɣ- 

ɪɚɫɬɜɨɪ ɮɟɧɨɥɚ ɜ ɜɨɞɟ, ɧɢɠɧɢɣ - ɪɚɫɬɜɨɪ ɜɨɞɵ ɜ ɮɟɧɨɥɟ. Ɏɟɧɨɥ ɩɥɨɯɨ 
ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɯɨɥɨɞɧɨɣ ɜɨɞɟ.  
 Ɉɫɬɨɪɨɠɧɨ ɧɚɝɪɟɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɞɨ 70- 800ɋ. ɉɨɥɭɱɚɟɬɫɹ 
ɨɞɧɨɪɨɞɧɵɣ ɪɚɫɬɜɨɪ. ɉɪɢ ɨɯɥɚɠɞɟɧɢɢ ɜɧɨɜɶ ɨɛɪɚɡɭɟɬɫɹ ɦɭɬɧɚɹ ɠɢɞɤɨɫɬɶ. ɉɪɢ 
ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɤɚɤ ɜɨɞɵ ɜ ɮɟɧɨɥɟ, ɬɚɤ ɢ 
ɮɟɧɨɥɚ ɜ ɜɨɞɟ, ɢ ɩɪɢ 680ɋ ɨɧɢ ɫɦɟɲɢɜɚɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɜ ɥɸɛɵɯ 
ɫɨɨɬɧɨɲɟɧɢɹɯ (ɝɢɞɪɚɬ ɮɟɧɨɥɚ ɧɚɡɵɜɚɟɬɫɹ ɨɛɵɱɧɨ ɤɚɪɛɨɥɨɜɨɣ ɤɢɫɥɨɬɨɣ). 

 ȼɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɮɟɧɨɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɪɭɝɢɯ ɨɩɵɬɨɜ. 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

Ɉɩɵɬ №2. ɐɜɟɬɧɚɹ ɪɟɚɤɰɢɹ ɧɚ ɮɟɧɨɥ. 
 ȼɧɟɫɬɢ ɜ ɩɪɨɛɢɪɤɭ γ ɤɚɩɥɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɮɟɧɨɥɚ ɢ ɞɨɛɚɜɢɬɶ ɨɞɧɭ ɤɚɩɥɸ 
0,1ɧ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɠɟɥɟɡɚ. ɋɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɨɤɪɚɲɢɜɚɟɬɫɹ ɜ ɫɢɧɟ- 

ɮɢɨɥɟɬɨɜɵɣ ɰɜɟɬ. 
 Ɏɟɧɨɥɵ ɫ ɯɥɨɪɢɞɨɦ ɠɟɥɟɡɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɞɚɸɬ ɰɜɟɬɧɭɸ ɪɟɚɤɰɢɸ 
ɜɫɥɟɞɫɬɜɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɪɚɲɟɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ C6H5FeCl2 ɢɥɢ, ɬɨɱɧɟɟ, 
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ɨɤɪɚɲɟɧɧɨɝɨ ɢɨɧɚ C6H5Fe2+. ɗɬɚ ɪɟɚɤɰɢɹ ɫɥɭɠɢɬ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɬɤɪɵɬɢɹ 
ɮɟɧɨɥɨɜ. 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

Ɉɩɵɬ №3. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɚ ɤɢɫɥɨɬɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɮɟɧɨɥɚ. 
 Ʉ 4 ɤɚɩɥɹɦ ɦɭɬɧɨɣ ɷɦɭɥɶɫɢɢ ɮɟɧɨɥɚ (ɢɡ ɨɩɵɬɚ №2) ɜ ɜɨɞɟ ɞɨɛɚɜɢɬɶ β ɤɚɩɥɢ 
βɧ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. ɋɦɟɫɶ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɡɪɚɱɧɨɣ ɜɫɥɟɞɫɬɜɢɟ 
ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ, ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɢɦɨɝɨ ɜ ɜɨɞɟ. 
 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ. 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

Ɉɩɵɬ №4. Ƚɢɞɪɨɥɢɡ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ. 
 Ʉ ɩɪɨɡɪɚɱɧɨɦɭ ɪɚɫɬɜɨɪɭ ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ ɩɪɟɞɵɞɭɳɟɦ 
ɨɩɵɬɟ, ɞɨɛɚɜɶɬɟ ɤɚɩɥɸ βɧ ɪɚɫɬɜɨɪɚ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ. ɀɢɞɤɨɫɬɶ ɦɨɦɟɧɬɚɥɶɧɨ 
ɦɭɬɧɟɟɬ ɜɫɥɟɞɫɬɜɢɟ ɜɵɞɟɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɮɟɧɨɥɚ. 
 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

Ɉɩɵɬ №5. Ɉɛɪɚɡɨɜɚɧɢɟ ɬɪɢɛɪɨɦɮɟɧɨɥɚ. 
 ɉɨɦɟɫɬɢɬɶ ɜ ɩɪɨɛɢɪɤɭ γ ɤɚɩɥɢ ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɨɞɧɭ ɤɚɩɥɸ ɩɪɨɡɪɚɱɧɨɣ 
ɤɚɪɛɨɥɨɜɨɣ ɤɢɫɥɨɬɵ (ɢɡ ɨɩɵɬɚ №6). ɇɟɦɟɞɥɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ 
ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɜɵɩɚɞɟɧɢɟ ɛɟɥɨɝɨ ɨɫɚɞɤɚ ɬɪɢɛɪɨɦɮɟɧɨɥɚ. 
 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɷɬɨɣ ɪɟɚɤɰɢɢ. 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

Вɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢя ɞɥя ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: 
1.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɨɟɞɢɧɟɧɢɣ: ɩɢɪɨɤɚɬɟɯɢɧ; 1,β,4-

ɬɪɢɝɢɞɪɨɤɫɢɛɟɧɡɨɥ; β-ɛɪɨɦɮɟɧɨɥ; ɩɢɩɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ; 
2.  Ʉɚɤɢɟ ɜɢɞɵ ɢɡɨɦɟɪɢɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɮɟɧɨɥɨɜ? Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɮɟɧɨɥɚɦ: ɋ6ɇ6Ɉ2; ɋ6ɇ6Ɉɡ; ɋ7ɇ8Ɉ; ɋ7ɇ8Ɉ2; ɋɡɇ10Ɉ; 
ɋ6ɇ12Ɉɡ; ɋ7ɇ14Ɉ. ɋɤɨɥɶɤɨ ɢɡɨɦɟɪɨɜ ɫɭɳɟɫɬɜɭɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɮɟɧɨɥɨɜ? 

3.  Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɮɟɧɨɥɨɜ. 
4.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɢɡ ɛɟɧɡɨɥɚ β,4,6-ɬɪɢɛɪɨɦɮɟɧɨɥɚ. 
5.  Ɏɟɧɨɥ ɧɚɡɵɜɚɸɬ ɤɚɪɛɨɥɨɜɨɣ ɤɢɫɥɨɬɨɣ. ɍɤɚɠɢɬɟ ɩɪɢɱɢɧɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
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ɧɚɡɜɚɧɢɹ. ɍɤɚɠɢɬɟ ɪɟɚɤɰɢɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɝɢɞɪɨɤɫɢɥɶɧɨɣ 
ɝɪɭɩɩɵ ɢ ɛɟɧɡɨɥɶɧɨɝɨ ɤɨɥɶɰɚ. 

6.  ɉɨɤɚɠɢɬɟ ɪɨɥɶ ɢɧɞɭɤɬɢɜɧɨɝɨ ɢ ɦɟɡɨɦɟɪɧɨɝɨ ɷɮɮɟɤɬɨɜ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɷɥɟɤɬɪɨɧɧɨɣ ɩɥɨɬɧɨɫɬɢ ɜ ɚɪɨɦɚɬɢɱɟɫɤɨɦ ɹɞɪɟ ɮɟɧɨɥɚ, ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ 
ɪɟɚɤɰɢɣ ɷɥɟɤɬɪɨɮɢɥɶɧɨɝɨ ɡɚɦɟɳɟɧɢɹ. 

7.  ɋ ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɫɦɟɫɶ ɮɟɧɨɥɚ ɢ ɛɟɧɡɢɥɨɜɨɝɨ 
ɫɩɢɪɬɚ? 

8.  ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɜɟɳɟɫɬɜɚ А ɫ ɝɢɞɪɨɤɫɢɞɨɦ ɧɚɬɪɢɹ ɨɛɪɚɡɭɟɬɫɹ 
ɩɪɨɡɪɚɱɧɵɣ ɪɚɫɬɜɨɪ ɫɨɥɢ В. ɉɪɢ ɩɪɨɩɭɫɤɚɧɢɢ ɱɟɪɟɡ ɪɚɫɬɜɨɪ ɷɬɨɣ ɫɨɥɢ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜɵɞɟɥɹɟɬɫɹ ɧɟɪɚɫɬɜɨɪɢɦɨɟ ɫɨɟɞɢɧɟɧɢɟ. ɋ ɪɚɫɬɜɨɪɨɦ ɛɪɨɦɧɨɣ 
ɜɨɞɵ ɜɟɳɟɫɬɜɨ А ɨɛɪɚɡɭɟɬ ɛɟɥɵɣ ɨɫɚɞɨɤ ɋ, ɚ ɫ ɯɥɨɪɧɵɦ ɠɟɥɟɡɨɦ ɜɟɳɟɫɬɜɨ А ɞɚɟɬ 
ɮɢɨɥɟɬɨɜɨɟ ɨɤɪɚɲɢɜɚɧɢɟ. ɇɚɡɨɜɢɬɟ ɜɟɳɟɫɬɜɚ А, В, ɋ ɢ ɧɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ. 

9.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ: 
ɚ) ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ ɢ ɯɥɨɪɚɧɝɢɞɪɢɞɚ ɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ; 
ɛ) ɩ-ɤɪɟɡɨɥɹɬɚ ɧɚɬɪɢɹ ɫ ɯɥɨɪɷɬɚɧɨɦ; 
ɜ) ɝɢɞɪɢɪɨɜɚɧɢɹ ɩ-ɤɪɟɡɨɥɚ; 
ɝ) ɮɟɧɨɥɹɬɚ ɧɚɬɪɢɹ ɫ ɯɥɨɪɛɟɧɡɨɥɨɦ. 
10.  Ʉɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɬɟɬɪɨɜɚɧɢɢ ɮɟɧɨɥɚ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ 

ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ? Ƚɞɟ ɨɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ? 

 

ɊȺȻɈɌȺ 5. ɈɄɋɈɋɈȿȾɂɇȿɇɂə 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɢɡɭɱɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɚɥɶɞɟɝɢɞɨɜ ɢ 
ɤɟɬɨɧɨɜ ɢ ɢɯ    

ɩɪɨɢɡɜɨɞɧɵɯ. 
  

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫ
ɬɢ: 

ɜɫɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɬɶ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ. 
ɂɡɛɟɝɚɬɶ ɩɨɩɚɞɚɧɢɹ ɪɟɚɤɬɢɜɨɜ ɧɚ ɨɬɤɪɵɬɵɟ ɭɱɚɫɬɤɢ 
ɤɨɠɢ ɢ ɨɞɟɠɞɭ. 

   

Ɉɩɵɬ №1. Ʉɚɱɟɫɬɜɟɧɧɚɹ ɪɟɚɤɰɢɹ ɧɚ ɨɤɫɨ-ɝɪɭɩɩɭ.  
ȼ ɞɜɟ ɩɪɨɛɢɪɤɢ ɩɨɦɟɫɬɢɬɶ ɩɨ 8-10 ɤɚɩɟɥɶ ɮɭɤɫɢɧɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ. ȼ ɨɞɧɭ ɢɡ 

ɧɢɯ ɜɧɟɫɬɢ 1 ɤɚɩɥɸ ɪɚɫɬɜɨɪɚ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɜ ɞɪɭɝɭɸ- 1 ɤɚɩɥɸ ɚɰɟɬɨɧɚ. ȼ 
ɩɪɨɛɢɪɤɟ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɪɚɫɬɜɨɪ ɩɨɫɬɟɩɟɧɧɨ ɩɪɢɨɛɪɟɬɚɟɬ ɤɪɚɫɧɨ- 

ɮɢɨɥɟɬɨɜɭɸ ɨɤɪɚɫɤɭ. ȼ ɩɪɨɛɢɪɤɟ ɫ ɚɰɟɬɨɧɨɦ ɮɭɤɫɢɧɫɟɪɧɢɫɬɚɹ ɤɢɫɥɨɬɚ ɧɟ 
ɨɤɪɚɲɢɜɚɟɬɫɹ. 

ɉɪɢɦɟɱɚɧɢɟ: ɧɟɤɨɬɨɪɵɟ ɜɟɳɟɫɬɜɚ, ɢɦɟɸɳɢɟ ɚɥɶɞɟɝɢɞɧɭɸ ɝɪɭɩɩɭ (ɧɚɩɪɢɦɟɪ, 
ɫɚɯɚɪɚ) ɷɬɨɣ ɪɟɚɤɰɢɢ ɧɟ ɞɚɸɬ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ №2. Ɋɟɚɤɰɢɹ «ɫɟɪɟɛɪɹɧɨɝɨ ɡɟɪɤɚɥɚ». 
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 ȼ ɞɜɟ ɩɪɨɛɢɪɤɢ, ɜɵɦɵɬɵɟ 10%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɳёɥɨɱɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɢ 
ɡɚɬɟɦ ɨɩɨɥɨɫɧɭɬɵɟ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɜɧɟɫɬɢ ɩɨ ɞɜɟ ɤɚɩɥɢ ɪɚɫɬɜɨɪɚ 
ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ ɩɪɢɛɚɜɢɬɶ ɩɨ ɤɚɩɥɟ 10%-ɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳёɥɨɱɢ. Ɉɛɪɚɡɭɸɳɢɣɫɹ 
ɛɭɪɵɣ ɨɫɚɞɨɤ ɨɤɫɢɞɚ ɫɟɪɟɛɪɚ ɪɚɫɬɜɨɪɢɬɶ, ɞɨɛɚɜɢɜ ɢɡɛɵɬɨɤ ɪɚɫɬɜɨɪɚ ɚɦɦɢɚɤɚ (1-2 

ɤɚɩɥɢ). ɉɪɢɥɢɬɶ ɜ ɩɟɪɜɭɸ ɩɪɨɛɢɪɤɭ ɤɚɩɥɸ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɜɨ ɜɬɨɪɭɸ - ɫɬɨɥɶɤɨ 
ɠɟ ɚɰɟɬɨɧɚ. ɉɪɨɛɢɪɤɢ ɩɨɫɬɚɜɢɬɶ ɜ ɫɬɚɤɚɧ ɫ ɝɨɪɹɱɟɣ ɜɨɞɨɣ (70-800ɋ). ȼɫɤɨɪɟ 
ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɨɛɢɪɤɢ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɩɨɤɪɨɟɬɫɹ ɧɚɥёɬɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɟɪɟɛɪɚ. Ⱥɰɟɬɨɧ ɷɬɨɣ ɪɟɚɤɰɢɢ ɧɟ ɞɚёɬ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

Ɉɩɵɬ №3. Ɋɟɚɤɰɢɹ ɨɤɫɨɫɨɟɞɢɧɟɧɢɣ ɫ ɪɟɚɤɬɢɜɨɦ Ɏɟɥɢɧɝɚ. 
 ɇɚɥɢɬɶ ɜ ɞɜɟ ɩɪɨɛɢɪɤɢ ɩɨ γ ɦɥ ɪɟɚɤɬɢɜɚ Ɏɟɥɢɧɝɚ. ȼ ɨɞɧɭ ɜɧɟɫɬɢ γ ɤɚɩɥɢ 

ɪɚɫɬɜɨɪɚ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɜ ɞɪɭɝɭɸ- ɫɬɨɥɶɤɨ ɠɟ  ɚɰɟɬɨɧɚ. ɉɪɨɛɢɪɤɢ ɩɨɫɬɚɜɢɬɶ ɜ 
ɤɢɩɹɳɭɸ ɜɨɞɹɧɭɸ ɛɚɧɸ. ȼɫɤɨɪɟ ɜ ɩɪɨɛɢɪɤɟ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɫɢɧɹɹ ɨɤɪɚɫɤɚ 
ɢɫɱɟɡɚɟɬ ɢ ɨɛɪɚɡɭɟɬɫɹ ɤɪɚɫɧɵɣ ɨɫɚɞɨɤ ɡɚɤɢɫɢ ɦɟɞɢ (I). ɂɧɨɝɞɚ ɧɚ ɫɬɟɧɤɚɯ 
ɩɪɨɛɢɪɤɢ ɜɵɞɟɥɹɟɬɫɹ ɞɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɦɟɞɶ. ȼɨ ɜɬɨɪɨɣ ɩɪɨɛɢɪɤɟ ɧɢɤɚɤɢɯ 
ɢɡɦɟɧɟɧɢɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 

 Ɋɟɚɤɬɢɜ Ɏɟɥɢɧɝɚ ɫɨɞɟɪɠɢɬ ɤɨɦɩɥɟɤɫ ɫɨɥɟɣ ɜɢɧɧɨɣ ɤɢɫɥɨɬɵ ɢ 
ɞɜɭɯɜɚɥɟɧɬɧɨɣ ɦɟɞɢ. ɗɬɨɬ ɤɨɦɩɥɟɤɫ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɜɨɞɟ ɢ ɨɤɪɚɲɢɜɚɟɬ 
ɪɚɫɬɜɨɪ ɜ ɫɢɧɢɣ ɰɜɟɬ. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɚɥɶɞɟɝɢɞɚɦɢ ɤɨɦɩɥɟɤɫ ɪɚɫɩɚɞɚɟɬɫɹ, 
ɞɜɭɯɜɚɥɟɧɬɧɚɹ ɦɟɞɶ ɨɤɢɫɥɹɟɬ ɚɥɶɞɟɝɢɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɢɫɥɨɬɵ, ɚ ɫɚɦɚ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɝɢɞɪɨɤɫɢɞ ɦɟɞɢ (I) ɠɟɥɬɨɝɨ ɰɜɟɬɚ, ɩɟɪɟɯɨɞɹɳɢɣ ɜ ɤɪɚɫɧɭɸ 
ɡɚɤɢɫɶ ɦɟɞɢ (CЮ2O). 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

Ɉɩɵɬ №4. Ɋɟɚɤɰɢɹ ɚɰɟɬɨɧɚ ɫ ɝɢɞɪɨɫɭɥɶɮɢɬɨɦ ɧɚɬɪɢɹ. 
 ɇɚ ɩɪɟɞɦɟɬɧɨɟ ɫɬɟɤɥɨ ɧɚɧɟɫɬɢ ɞɜɟ ɤɚɩɥɢ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɢɬɚ 

ɧɚɬɪɢɹ, ɞɨɛɚɜɢɬɶ 1 ɤɚɩɥɸ ɚɰɟɬɨɧɚ ɢ ɪɚɡɦɟɲɚɬɶ ɤɨɧɰɨɦ ɡɚɩɚɹɧɧɨɝɨ ɤɚɩɢɥɥɹɪɚ. 
ȼɫɤɨɪɟ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɜɵɩɚɞɟɧɢɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɨɫɚɞɤɚ ɝɢɞɪɨɫɭɥɶɮɢɬɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ ɚɰɟɬɨɧɚ. ɉɪɟɞɦɟɬɧɨɟ ɫɬɟɤɥɨ ɩɟɪɟɧɟɫɬɢ ɩɨɞ ɦɢɤɪɨɫɤɨɩ ɢ ɪɚɫɫɦɨɬɪɟɬɶ 
ɤɪɢɫɬɚɥɥɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ ɱɟɬɵɪёɯɭɝɨɥɶɧɵɟ 
ɬɚɛɥɢɱɤɢ. 

                                O                                 OH  O 

                                                                        
CH3 – C+ = O- + :S – O- Na+  CH3– C –  S – O- – Na+ 

                                                                          ɝɢɞɪɨɫɭɥɶɮɢɬɧɨɟ ɩɪɨɢɡɜɨɞɧɨɟ   
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           CH3              OH                              CH3 O 

 

Ⱦɨɛɚɜɶɬɟ ɤ ɨɫɚɞɤɭ ɤɚɩɥɸ ɪɚɫɬɜɨɪɚ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ. Ɉɫɚɞɨɤ ɝɢɞɪɨɫɭɥɶɮɢɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɧɨɝɨ ɚɰɟɬɨɧɚ ɪɚɫɬɜɨɪɹɟɬɫɹ.  

              OH   O 

                      
     CH3– C –  S – O- – Na+ + HCl     CH3 – C = O  +  NaCl  +  H2O + SO2 

                                                                                       
            CH3  O                                                CH3   

 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

Ɉɩɵɬ №5. ɉɨɥɭɱɟɧɢɟ ɣɞɨɮɨɪɦɚ ɢɡ ɚɰɟɬɨɧɚ. 
 ɉɨɦɟɫɬɢɬɶ ɜ ɩɪɨɛɢɪɤɭ γ ɤɚɩɥɢ ɪɚɫɬɜɨɪɚ ɣɨɞɚ ɜ ɣɨɞɢɫɬɨɦ ɤɚɥɢɢ ɢ 5 ɤɚɩɟɥɶ 

βɧ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. Ɋɚɫɬɜɨɪ ɨɛɟɫɰɜɟɱɢɜɚɟɬɫɹ. Ʉ ɨɛɟɫɰɜɟɱɟɧɧɨɦɭ 
ɪɚɫɬɜɨɪɭ ɣɨɞɧɨɜɚɬɢɫɬɨɤɢɫɥɨɝɨ ɧɚɬɪɢɹ ɞɨɛɚɜɢɬɶ ɤɚɩɥɸ ɚɰɟɬɨɧɚ. Ɇɝɧɨɜɟɧɧɨ ɛɟɡ 
ɧɚɝɪɟɜɚɧɢɹ ɜɵɩɚɞɚɟɬ ɠɟɥɬɨɜɚɬɨ- ɛɟɥɵɣ ɨɫɚɞɨɤ ɫ ɯɚɪɚɤɬɟɪɧɵɦ ɡɚɩɚɯɨɦ 
ɣɨɞɨɮɨɪɦɚ. 

 ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɚ: 
 I2 + 2 NaOH  NaOI + NaI + H2O 

 

CH3 – C = O  + 3 NaOI  CH3 – C = O + 3 NaOH 

                                                       
           CH3                                    CI3 

 

CH3 – C = O + NaO H  CH3 – C = O + CHI3 

                                                                                                 
          CI3                                      ONa 

  

 ɗɬɚ ɪɟɚɤɰɢɹ ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɤɪɵɬɢɹ ɚɰɟɬɨɧɚ. 
____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

Вɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢя ɞɥя ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

1.  ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɨɟɞɢɧɟɧɢɣ: ɦɭɪɚɜɶɢɧɵɣ ɚɥɶɞɟɝɢɞ; 
ɩɪɨɩɢɨɧɨɜɵɣ ɚɥɶɞɟɝɢɞ; ɬɪɢɯɥɨɪɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ, 2-ɦɟɬɢɥɩɟɧɬɨɧɚɥɶ; ɛɭɬɟɧ-2-

ɚɥɶ; γ,γ-ɞɢɦɟɬɢɥɩɟɧɬɚɧɚɥɶ; ɚɰɟɬɨɧ; β,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɥ-3; 2- ɦɟɬɢɥɝɟɤɫɚɧɨɥ-3; 

ɝɟɤɫɟɧ-5-Ɉɇ-1; ɞɢɦɟɬɢɥɷɬɢɥɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; ɦɟɬɢɥɩɪɨɩɢɥ ɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; 
ɩɪɨɩɢɥɛɭɬɢɥɤɟɬɨɧ; ɢɡɨɩɪɨɩɢɥ-ɬɪɟɬ- ɢɡɨɛɭɬɢɥɤɟɬɨɧ; ɛɭɬɚɞɢɨɧ-2,3. 

2.  ɍɤɚɠɢɬɟ ɨɲɢɛɤɢ ɜ ɧɚɡɜɚɧɢɹɯ: 
ɚ) ɩɪɨɩɚɧɚɥɶ-2; 

ɛ) ɨɤɬɚɧɨɧ-1; 
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ɜ) ɦɟɬɢɥɩɪɨɩɚɧɨɧ-2; 

ɝ) ɞɢɯɥɨɪɩɟɧɬɚɧɚɥɶ. 
3. ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɩɪɨɩɚɧɚɥɹ ɢ γ-ɦɟɬɢɥɩɟɧɬɚɧɚɥɹ ɫɥɟɞɭɸɳɢɦɢ 

ɫɩɨɫɨɛɚɦɢ: 
ɚ) ɨɤɢɫɥɟɧɢɟɦ ɫɩɢɪɬɚ; 
ɛ) ɢɡ ɞɢɝɚɥɨɝɟɧɨɩɪɨɢɡɜɨɞɧɨɝɨ; 
ɜ) ɫɭɯɨɣ ɩɟɪɟɝɨɧɧɨɣ ɤɚɥɶɰɢɟɜɵɯ ɫɨɥɟɣ. 
4.  Ʉɚɤɢɟ ɤɟɬɨɧɵ ɩɨɥɭɱɚɬɫɹ, ɟɫɥɢ ɩɨɞɜɟɪɝɧɭɬɶ ɝɢɞɪɚɬɚɰɢɢ ɩɨ Ʉɭɱɟɪɨɜɭ: 
ɚ) ɩɟɧɬɢɧ-1; 

ɛ) γ-ɦɟɬɢɥ-ɛɭɬɢɧ-1; 

ɜ) γ,γ-ɞɢɦɟɬɢɥɩɟɧɬɢɧ-1. 

5.  ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɞɢɝɚɥɨɝɟɧɨɩɪɨɢɡɜɨɞɧɵɯ ɜɨɞɧɵɦɢ 
ɪɚɫɬɜɨɪɚɦɢ ɳɟɥɨɱɟɣ: 

ɚ) 1,1-ɞɢɯɥɨɪ-2-ɦɟɬɢɥɛɭɬɚɧ; 
ɛ) γ,γ-ɞɢɯɥɨɪ-2-ɦɟɬɢɥɩɟɧɬɚɧ. 
6.  Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɩɢɪɨɥɢɡɟ ɫɥɟɞɭɸɳɢɯ ɫɨɥɟɣ ɤɚɪɛɨɥɨɜɵɯ 

ɤɢɫɥɨɬ: 

 

7.  Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɸɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ: 
ɚ) ɛɭɬɚɧɨɥ-1; 

ɛ) ɛɭɬɚɧɨɥ-2; 

ɜ) β-ɦɟɬɢɥ-ɩɟɧɬɚɧɨɥ-3? 

8.  ɇɚ ɤɚɤɨɦ ɚɬɨɦɟ ɭɝɥɟɪɨɞɚ ɜ: 
ɚ) ɩɟɧɬɚɧɨɥɟ; 
ɛ) ɨɤɬɚɧɨɧ-2 

ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɢɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɡɚɪɹɞ? 

9. ɑɟɦ ɨɛɴɹɫɧɹɟɬɫɹ ɦɟɧɶɲɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɵ 
ɭɤɫɭɫɧɨɝɨ ɚɥɶɞɟɝɢɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ? 

10.  ɉɨɱɟɦɭ ɜ ɤɟɬɨɧɚɯ ɚɤɬɢɜɧɨɫɬɶ ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɵ ɧɢɠɟ, ɱɟɦ ɜ 
ɚɥɶɞɟɝɢɞɚɯ? 

11. ɉɨɥɭɱɢɬɟ ɡ-ɦɟɬɢɥɶɛɭɬɚɧɚɥɶ ɥɸɛɵɦ ɫɩɨɫɨɛɨɦ ɢ ɧɚɩɢɲɢɬɟ ɞɥɹ ɧɟɝɨ 
ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɫ: 

ɚ) ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ; 
ɛ) ɫ ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ; 
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ɜ) ɝɢɞɪɨɫɭɥɶɮɢɬɨɦ ɧɚɬɪɢɹ; 
ɝ) ɝɢɞɪɢɪɨɜɚɧɢɹ; 
ɞ) ɫ ɩɹɬɢɯɥɨɪɢɫɬɵɦ ɮɨɫɮɨɪɨɦ. 
12. ɋ ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɨɥɭɚɰɟɬɚɥɶ: 
ɚ) ɪɟɚɤɰɢɹ ɚɥɶɞɨɥɶɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ; 
ɛ) ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɥɶɞɟɝɢɞɚ ɫɨ ɫɩɢɪɬɨɦ (ɜ ɪɚɜɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ) ɜ ɤɢɫɥɨɣ 

ɫɪɟɞɟ; 
ɜ) ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɥɶɞɟɝɢɞɚ ɫ ɢɡɛɵɬɤɨɦ ɫɩɢɪɬɚ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ; 
ɝ) ɪɟɚɤɰɢɢ ɞɟɝɢɞɪɚɬɚɰɢɢ ɚɥɶɞɨɥɹ. 
13. ɂɡ ɷɬɢɥɚɰɟɬɢɥɟɧɚ ɩɨɥɭɱɢɬɟ ɛɭɬɚɧɨɧ. ɇɚɩɢɲɢɬɟ ɞɥɹ ɧɟɝɨ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ 

ɫ: 
ɚ) ɩɹɬɢɯɥɨɪɢɫɬɵɦ ɮɨɫɮɨɪɨɦ; 
ɛ) ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ; 
ɜ) ɝɢɞɪɨɤɫɢɥɚɦɢɧɨɦ; 
ɝ) ɝɢɞɪɢɪɨɜɚɧɢɹ. 

 

 

ɊȺȻɈɌȺ 6. ɄȺɊȻɈɇɈȼɕȿ ɄɂɋɅɈɌɕ 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɢɡɭɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɯ. 

  

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫ
ɬɢ: 

ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ.  ɉɨɦɧɢɬɶ, ɱɬɨ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɡɚɫɚɫɵɜɚɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɩɪɨɛɢɪɤɭ ɢ 
ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɧɚ ɥɢɰɨ ɢ ɨɞɟɠɞɭ, 
ɭɛɢɪɚɬɶ ɝɨɪɟɥɤɭ ɢɡ-ɩɨɞ ɧɚɝɪɟɜɚɟɦɨɣ ɩɪɨɛɢɪɤɢ ɦɨɠɧɨ 
ɥɢɲɶ ɬɨɝɞɚ, ɤɨɝɞɚ ɤɨɧɟɰ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ, 
ɨɩɭɳɟɧɧɵɣ ɜ ɠɢɞɤɨɫɬɶ, ɛɭɞɟɬ ɭɞɚɥёɧ ɢɡ ɧɟё.  

 

Ɉɩɵɬ №1. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɜɨɞɟ ɪɚɡɥɢɱɧɵɯ ɤɢɫɥɨɬ. 
 Ɍɪɢ ɤɚɩɥɢ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɤɪɢɫɬɚɥɥɨɜ ɤɚɠɞɨɣ ɢɡ ɢɫɫɥɟɞɭɟɦɵɯ ɤɢɫɥɨɬ 

ɷɧɟɪɝɢɱɧɨ ɪɚɡɦɟɲɚɬɶ ɜ ɩɪɨɛɢɪɤɟ ɫ 5 ɤɚɩɥɹɦɢ ɜɨɞɵ. ȿɫɥɢ ɤɢɫɥɨɬɚ ɧɟ ɪɚɫɬɜɨɪɹɟɬɫɹ, 
ɩɪɨɛɢɪɤɭ ɧɚɝɪɟɬɶ. Ƚɨɪɹɱɢɟ ɪɚɫɬɜɨɪɵ ɨɯɥɚɞɢɬɶ ɢ ɨɬɦɟɬɢɬɶ ɜɵɩɚɞɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ 
ɤɢɫɥɨɬ, ɪɚɫɬɜɨɪɹɸɳɢɯɫɹ ɬɨɥɶɤɨ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ.  

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

Ɉɩɵɬ №2. Ʉɢɫɥɨɬɧɵɟ ɫɜɨɣɫɬɜɚ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ. 
1. ȼ ɬɪɢ ɩɪɨɛɢɪɤɢ ɜɧɟɫɬɢ ɩɨ 1 ɤɚɩɥɟ 0,1ɧ ɪɚɫɬɜɨɪɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ. ȼ 

ɩɟɪɜɭɸ ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɬɶ 1 ɤɚɩɥɸ ɦɟɬɢɥɨɜɨɝɨ ɨɪɚɧɠɟɜɨɝɨ, ɜɨ ɜɬɨɪɭɸ- 1 ɤɚɩɥɸ 
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ɥɚɤɦɭɫɚ ɢ ɜ ɬɪɟɬɶɸ- 1 ɤɚɩɥɸ ɮɟɧɨɥɮɬɚɥɟɢɧɚ. ɋɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɤɢɫɥɨɬɧɵɯ 
ɫɜɨɣɫɬɜɚɯ ɤɢɫɥɨɬ ɩɨ ɢɡɦɟɧɟɧɢɸ ɨɤɪɚɫɤɢ ɢɧɞɢɤɚɬɨɪɨɜ. 

____________________________________________________________________

______________________________________________________________________

_______________________________________________________________ 

2. ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɶ β ɤɚɩɥɢ ɪɚɫɬɜɨɪɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ ɞɨɛɚɜɢɬɶ 
ɧɟɦɧɨɝɨ ɦɚɝɧɢɹ (ɫɬɪɭɠɤɚ). Ʉ ɨɬɜɟɪɫɬɢɸ ɩɪɨɛɢɪɤɢ ɩɨɞɧɟɫɬɢ ɝɨɪɹɳɭɸ ɥɭɱɢɧɤɭ. 
ɋɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɩɪɢɪɨɞɟ ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɝɚɡɚ. 

____________________________________________________________________

__________________________________________________________________ 

3. ȼ ɩɪɨɛɢɪɤɭ ɧɚɥɢɬɶ β-γ ɤɚɩɥɢ 0,1ɧ ɪɚɫɬɜɨɪɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ ɞɨɛɚɜɢɬɶ 
ɧɟɫɤɨɥɶɤɨ ɤɪɭɩɢɧɨɤ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ. Ʉ ɨɬɜɟɪɫɬɢɸ ɩɪɨɛɢɪɤɢ ɩɨɞɧɟɫɬɢ ɝɨɪɹɳɭɸ 
ɥɭɱɢɧɤɭ. ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ ɩɪɢɪɨɞɟ ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɝɚɡɚ. ɋɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɢɥɟ 
ɧɢɡɲɢɯ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ 

      ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 
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Ɉɩɵɬ №3.  Ɋɚɡɥɨɠɟɧɢɟ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫ  
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ.  

 ȼ ɩɪɨɛɢɪɤɭ ɩɪɢɥɢɬɶ γ ɤɚɩɥɢ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ, γ ɤɚɩɥɢ ɤɨɧɰ. ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ ɢ ɧɚɝɪɟɬɶ ɜ ɩɥɚɦɟɧɢ ɫɩɢɪɬɨɜɤɢ. ɇɚɛɥɸɞɚɬɶ ɜɵɞɟɥɟɧɢɟ ɭɝɚɪɧɨɝɨ ɝɚɡɚ. 
Ɂɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ ɩɪɨɛɤɨɣ ɫ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ ɢ ɩɨɞɠɟɱɶ ɝɚɡ (ɨɧ ɝɨɪɢɬ 
ɝɨɥɭɛɨɜɚɬɵɦɢ ɜɫɩɵɲɤɚɦɢ). 

 Ɋɚɡɥɨɠɟɧɢɟ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɨɬɥɢɱɚɟɬ 
ɟё ɨɬ ɨɫɬɚɥɶɧɵɯ ɤɢɫɥɨɬ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɩɪɨɬɟɤɚɸɳɟɣ ɪɟɚɤɰɢɢ. 
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Ɉɩɵɬ №4. Ɉɤɢɫɥɟɧɢɟ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ. 
 ȼ ɩɪɨɛɢɪɤɭ ɫ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ ɧɚɥɢɬɶ β-γ ɦɥ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ, β 

ɦɥ βɧ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ  ɢ 1-β ɦɥ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ. Ʉɨɧɟɰ 
ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ ɩɨɦɟɫɬɢɬɶ ɜ ɩɪɨɛɢɪɤɭ ɫ ɢɡɜɟɫɬɤɨɜɨɣ ɜɨɞɨɣ. ɇɚɛɥɸɞɚɬɶ 
ɩɪɨɢɫɯɨɞɹɳɢɟ ɢɡɦɟɧɟɧɢɹ (ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɪɚɫɬɜɨɪɚ KMnO4, ɩɨɦɭɬɧɟɧɢɟ 
ɢɡɜɟɫɬɤɨɜɨɣ ɜɨɞɵ). ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɤ 
ɞɟɣɫɬɜɢɸ ɨɤɢɫɥɢɬɟɥɟɣ. 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ.    
___________________________________________________________________ 
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Ɉɩɵɬ №5. ɉɨɥɭɱɟɧɢɟ ɫɥɨɠɧɵɯ ɷɮɢɪɨɜ. 
 ȼ ɞɜɟ ɫɭɯɢɟ ɩɪɨɛɢɪɤɢ ɩɪɢɥɢɬɶ ɩɨ β ɦɥ ɷɬɢɥɨɜɨɝɨ ɢ ɢɡɨɚɦɢɥɨɜɨɝɨ ɫɩɢɪɬɨɜ. 

Ɂɚɬɟɦ ɜ ɧɢɯ ɞɨɛɚɜɢɬɶ ɩɨ β ɦɥ ɥɟɞɹɧɨɣ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ, ɩɨɫɥɟ ɱɟɝɨ ɜ ɤɚɠɞɭɸ 
ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɬɶ ɩɨ β ɤɚɩɥɢ ɤɨɧɰ. ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ɋɦɟɫɶ ɧɚɝɪɟɬɶ ɜ ɬɟɱɟɧɢɟ 10 
ɦɢɧɭɬ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ (70-750 ɋ).   

 Ɂɚɩɚɯ ɷɮɢɪɨɜ ɛɭɞɟɬ ɪɚɡɥɢɱɚɬɶɫɹ ɛɨɥɟɟ ɨɬɱёɬɥɢɜɨ, ɟɫɥɢ ɨɫɜɨɛɨɞɢɬɶ ɢɯ ɨɬ 
ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɞɨɛɚɜɶɬɟ ɜ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɩɨ 10 ɦɥ 
ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ. ɀɢɞɤɨɫɬɶ ɜɡɛɨɥɬɚɬɶ ɢ ɞɚɬɶ ɟɣ 
ɨɬɫɬɨɹɬɶɫɹ. Ɉɛɪɚɡɭɟɬɫɹ ɞɜɚ ɫɥɨɹ: ɜɟɪɯɧɢɣ- ɫɥɨɠɧɵɣ ɷɮɢɪ ɢ ɧɢɠɧɢɣ- ɪɚɫɬɜɨɪ 
ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ, ɫɟɪɧɚɹ ɤɢɫɥɨɬɚ ɢ ɱɚɫɬɶ ɧɟ ɩɪɨɪɟɚɝɢɪɨɜɚɜɲɢɯ ɢɫɯɨɞɧɵɯ 
ɜɟɳɟɫɬɜ.  

 Ɂɚɩɢɲɢɬɟ ɯɢɦɢɡɦ ɩɪɨɰɟɫɫɚ. 
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Ɉɩɵɬ №6.  Ƚɢɞɪɨɥɢɡ ɦɵɥɚ ɢ ɟɝɨ ɳɟɥɨɱɧɵɟ ɫɜɨɣɫɬɜɚ. 
 Ʉ ɪɚɫɬɜɨɪɭ ɦɵɥɚ ɩɪɢɛɚɜɢɬɶ 1 ɤɚɩɥɸ ɮɟɧɨɥɮɬɚɥɟɢɧɚ. Ɋɚɫɬɜɨɪ ɨɤɪɚɲɢɜɚɟɬɫɹ 

ɜ ɦɚɥɢɧɨɜɵɣ ɰɜɟɬ. ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɸ ɝɢɞɪɨɥɢɡɚ ɦɵɥɚ. 
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Ɉɩɵɬ №7. ɉɨɥɭɱɟɧɢɟ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɤɚɥɶɰɢɟɜɵɯ ɫɨɥɟɣ ɜɵɫɲɢɯ ɠɢɪɧɵɯ 
ɤɢɫɥɨɬ. 

 ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɶ β ɤɚɩɥɢ ɪɚɫɬɜɨɪɚ ɦɵɥɚ, 1 ɤɚɩɥɸ 0,1ɧ ɪɚɫɬɜɨɪɚ 
ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɢ ɜɡɛɨɥɬɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ. ȼɵɩɚɞɚɟɬ ɛɟɥɵɣ ɨɫɚɞɨɤ. 

 Ʉɚɥɶɰɢɟɜɵɟ ɫɨɥɢ ɠɢɪɧɵɯ ɤɢɫɥɨɬ (ɤɚɥɶɰɢɟɜɨɟ ɦɵɥɨ) ɧɟɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ. 
Ʉɚɥɶɰɢɟɜɨɟ ɦɵɥɨ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɦɵɬɶɟ ɜ ɠɟɫɬɤɨɣ ɜɨɞɟ. 

 ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɤɚɥɶɰɢɟɜɨɣ ɫɨɥɢ ɫɬɟɚɪɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. 
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Ɉɩɵɬ №8. ȼɵɞɟɥɟɧɢɟ ɫɜɨɛɨɞɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢɡ ɦɵɥɚ.  
 ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɶ γ ɦɥ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɵɥɚ, ɞɨɛɚɜɢɬɶ γ 

ɦɥ βɧ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɫɥɟɝɤɚ ɧɚɝɪɟɬɶ ɜ ɩɥɚɦɟɧɢ ɫɩɢɪɬɨɜɤɢ. ɀɢɞɤɨɫɬɶ 
ɪɚɫɫɥɚɢɜɚɟɬɫɹ, ɫɜɟɪɯɭ ɨɛɪɚɡɭɟɬɫɹ ɦɚɫɥɹɧɢɫɬɵɣ ɫɥɨɣ ɫɜɨɛɨɞɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, 
ɤɨɬɨɪɵɣ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɡɚɬɜɟɪɞɟɜɚɟɬ, ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɨɫɜɟɬɥɹɟɬɫɹ. 

 ɇɚɩɢɲɢɬɟ ɷɬɭ ɪɟɚɤɰɢɸ. 
____________________________________________________________________
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 Ɇɵɥɚ-ɫɨɥɢ ɜɵɫɲɢɯ ɩɪɟɞɟɥɶɧɵɯ ɢ ɧɟɩɪɟɞɟɥɶɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ. 
Ɍɜёɪɞɨɟ ɦɵɥɨ- ɫɦɟɫɶ ɧɚɬɪɢɟɜɵɯ ɫɨɥɟɣ ɩɚɥɶɦɢɬɢɧɨɜɨɣ, ɫɬɟɚɪɢɧɨɜɨɣ ɢ ɨɥɟɢɧɨɜɨɣ 
ɤɢɫɥɨɬ.  

 ȼ ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɬɶ γ ɤɚɩɥɢ ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ ɷɧɟɪɝɢɱɧɨ ɜɡɛɨɥɬɚɬɶ- 

ɛɪɨɦɧɚɹ ɜɨɞɚ ɨɛɟɫɰɜɟɱɢɜɚɟɬɫɹ. ȼ ɫɨɫɬɚɜ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɦɵɥɚ, 
ɜɯɨɞɹɬ ɢ ɧɟɩɪɟɞɟɥɶɧɵɟ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɩɪɢɫɨɟɞɢɧɹɸɬ ɛɪɨɦ ɩɨ ɦɟɫɬɭ 
ɞɜɨɣɧɨɣ ɫɜɹɡɢ: 

                                                                 Br 

                                                                                                  
H – C – (CH2)7 - COOH                          H – C - (CH2)7 - COOH 

                                      + Br2                    
H – C – (CH2)7 – CH3                                            H – C – (CH2)7 – CH3 

                                                                         
                                                                        Br 

ɨɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ                                                      ɞɢɛɪɨɦɫɬɟɚɪɢɧɨɜɚɹ 

      (ɰɢɫ- ɢɡɨɦɟɪ)                                                                    ɤɢɫɥɨɬɚ 
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Вɨɩɪɨɫɵ ɢ ɭɩɪɚɠɧɟɧɢя ɞɥя ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ: 
 

1.  ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɤɢɫɥɨɬ: β-ɦɟɬɢɥɝɟɤɫɚɧɨɜɚɹ; β,γ-ɞɢɦɟɬɢɥɛɭɬɚɧɨɜɚɹ; 
ɜɚɥɟɪɢɚɧɨɜɚɹ; ɢɡɨɦɚɫɥɹɧɚɹ; ɩɪɨɩɢɨɧɨɜɚɹ; ɦɟɬɢɥɢɡɨɩɪɨɩɢɥɭɤɫɭɫɧɚɹ; 
ɞɢɦɟɬɢɥɷɬɢɥɭɤɫɭɫɧɚɹ. ɇɚɡɨɜɢɬɟ ɩɟɪɜɵɟ ɞɜɟ ɤɢɫɥɨɬɵ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ, ɚ ɞɜɟ ɩɨɫɥɟɞɧɢɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ. 

2.  ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɧɵɯ ɤɢɫɥɨɬ ɫɨɫɬɚɜɚ ɋ6ɇ12Ɉ2. 

3.  ɇɚɡɨɜɢɬɟ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ: 
ɚ) γ-ɦɟɬɢɥɛɭɬɚɧɨɜɚɹ; 
ɛ) ɷɬɢɥɛɭɬɢɥɤɟɬɨɧɚ; 
ɜ) ɞɢɷɬɢɥɤɟɬɨɧɚ. 
4. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɩɪɨɩɚɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢɡ: 
ɚ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɪɢɯɥɨɪɩɪɨɢɡɜɨɞɧɨɝɨ; 
ɛ) ɚɥɶɞɟɝɢɞɚ; 
ɜ) ɯɥɨɪɚɧɝɢɞɪɢɞɚ; 
ɝ) ɚɧɝɢɞɪɢɞɚ. 
5. ɂɡɥɨɠɢɬɟ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɬɪɨɟɧɢɢ ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ. 

Ɉɛɴɹɫɧɢɬɟ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɢ ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩ ɜ 
ɤɚɪɛɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɟ. 

6.  Ɋɚɫɩɨɥɨɠɢɬɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɞɟɫɶ ɤɢɫɥɨɬɵ ɜ ɩɨɪɹɞɤɟ ɭɦɟɧɶɲɟɧɢɹ ɤɢɫɥɨɬɧɵɯ 
ɫɜɨɣɫɬɜ: ɭɤɫɭɫɧɚɹ, ɬɪɢɯɥɨɪɭɤɫɭɫɧɚɹ, ɦɭɪɚɜɶɢɧɚɹ, ɭɝɨɥɶɧɚɹ, ɦɨɧɨɯɥɨɪɭɤɫɭɫɧɚɹ. 
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Ɉɛɴɹɫɧɢɬɟ, ɫ ɱɟɦ ɫɜɹɡɚɧɵ ɪɚɡɥɢɱɢɹ ɜ ɫɬɟɩɟɧɢ ɢɨɧɢɡɚɰɢɢ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ. 
7.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɦɟɠɞɭ: 
ɚ) ɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɨɣ ɢ Na2CO3; 

ɛ) β,γ-ɞɢɦɟɬɢɥɛɭɬɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɚɦɦɢɚɤɨɦ. 
ɜ) ɛɭɬɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɦɚɝɧɢɟɦ; 
ɝ) β- ɦɟɬɢɥɛɭɬɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɩɹɬɢɯɥɨɪɢɫɬɵɦ ɮɨɫɮɨɪɨɦ; 
ɞ) ɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɯɥɨɪɨɦ; 
ɟ) ɧɚɬɪɢɟɜɨɣ ɫɨɥɶɸ β,γ-ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ NaOH. 

8.  ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɷɬɟɪɢɮɢɤɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɟɬɫɹ: 
ɚ) ɷɬɢɥɮɨɪɦɚɬ; 
ɛ) ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ β,γ-ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ; 
ɜ) ɞɢɚɰɟɬɚɬɷɬɢɥɟɧɝɥɢɤɨɥɹ. 
9.  ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɢɡ ɩɪɨɩɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: 
ɚ) ɚɧɝɢɞɪɢɞɚ; 
ɛ) ɯɥɨɪɚɧɝɢɞɪɢɞɚ; 
ɜ) ɚɦɢɞɚ; 
ɝ) ɷɬɢɥɨɜɨɝɨ ɷɮɢɪɚ. 
 

ɊȺȻɈɌȺ 7. ɍȽɅȿȼɈȾɕ 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɝɪɭɩɩɵ ɩɪɢɪɨɞɧɵɯ 
ɜɟɳɟɫɬɜ, ɜɤɥɸɱɚɸɳɟɣ ɦɧɨɝɨɚɬɨɦɧɵɟ ɚɥɶɞɟɝɢɞɨ- ɢɥɢ 
ɤɟɬɨɫɩɢɪɬɵ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɩɪɨɞɭɤɬɵ ɢɯ 
ɩɪɟɜɪɚɳɟɧɢɣ ɢ ɤɨɧɞɟɧɫɚɰɢɢ. 

 

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫ
ɬɢ: 

ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɢ ɳɟɥɨɱɚɦɢ, 
ɢɡɛɟɝɚɬɶ ɩɨɩɚɞɚɧɢɹ ɢɯ ɧɚ ɤɨɠɧɵɟ ɩɨɤɪɨɜɵ ɢ ɨɞɟɠɞɭ. 

 

ɆɈɇɈɋȺɏȺɊɂȾɕ 

 

Ɉɩɵɬ №1. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɧɚɥɢɱɢɹ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɜ ɝɥɸɤɨɡɟ ɢ  
ɨɤɢɫɥɟɧɢɟ ɝɥɸɤɨɡɵ ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɳёɥɨɱɢ (ɪɟɚɤɰɢɹ 
Ɍɪɨɦɦɟɪɚ).  

ɚ) Ɉɬɤɪɵɬɢɟ ɜ ɝɥɸɤɨɡɟ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ. 
 ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɶ 0,5 ɦɥ 0,5%-ɝɨ ɪɚɫɬɜɨɪɚ ɝɥɸɤɨɡɵ ɢ 0,5ɦɥ βɧ ɪɚɫɬɜɨɪɚ 

ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. Ʉ ɩɨɥɭɱɟɧɧɨɣ ɫɦɟɫɢ ɞɨɛɚɜɢɬɶ 1-β ɤɚɩɥɢ 0,βɧ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ 
ɫɭɥɶɮɚɬɚ ɦɟɞɢ (II), ɜɫɬɪɹɯɧɭɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ. Ɉɛɪɚɡɭɸɳɢɣɫɹ ɜɧɚɱɚɥɟ 
ɝɨɥɭɛɨɜɚɬɵɣ ɨɫɚɞɨɤ ɝɢɞɪɨɤɫɢɞɚ ɦɟɞɢ, ɦɝɧɨɜɟɧɧɨ ɪɚɫɬɜɨɪɹɟɬɫɹ, ɩɨɥɭɱɚɟɬɫɹ 
ɩɪɨɡɪɚɱɧɵɣ ɪɚɫɬɜɨɪ ɫɚɯɚɪɚɬɚ ɦɟɞɢ- ɚɥɤɨɝɨɥɹɬɚ ɦɟɞɢ ɝɥɸɤɨɡɵ, ɢɦɟɸɳɢɣ ɫɥɚɛɭɸ 
ɫɢɧɸɸ ɨɤɪɚɫɤɭ.  

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ  ɪɟɚɤɰɢɢ. ɗɬɚ ɪɟɚɤɰɢɹ ɞɨɤɚɡɵɜɚɟɬ ɧɚɥɢɱɢɟ ɜ ɭɝɥɟɜɨɞɟ 
ɧɟɫɤɨɥɶɤɢɯ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɹɞɨɦ. 
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ɛ) Ɉɤɢɫɥɟɧɢɟ ɝɥɸɤɨɡɵ. 
 Ʉ ɩɨɥɭɱɟɧɧɨɦɭ ɪɚɫɬɜɨɪɭ ɞɨɛɚɜɢɬɶ 1 ɦɥ ɞɢɫɬ. ɜɨɞɵ, ɡɚɬɟɦ ɨɫɬɨɪɨɠɧɨ 

ɧɚɝɪɟɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɧɚ ɤɢɩɹɳɟɣ ɜɨɞɹɧɨɣ ɛɚɧɟ. ȿɫɥɢ ɫɚɯɚɪ 
ɨɤɢɫɥɹɟɬɫɹ, ɬɨ ɫɢɧɹɹ ɨɤɪɚɫɤɚ ɪɚɫɬɜɨɪɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɩɟɪɟɯɨɞɢɬ ɜ ɡɟɥёɧɭɸ ɚ 
ɡɚɬɟɦ ɢɫɱɟɡɚɟɬ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɨɹɜɥɹɟɬɫɹ ɠёɥɬɵɣ (CuOH), ɤɪɚɫɧɵɣ ɢɥɢ 
ɤɨɪɢɱɧɟɜɵɣ (Cu2O) ɨɫɚɞɤɢ. 

 ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɚ: 
 2 Cu(OH)2     [O] + 2CuOH + H2O 

                                                 ɠёɥɬɵɣ 

 2 CuOH     Cu2O + H2O  

                                    ɤɪɚɫɧɵɣ 

 ȼɵɞɟɥɹɸɳɢɣɫɹ ɤɢɫɥɨɪɨɞ ɢɞёɬ ɧɚ ɨɤɢɫɥɟɧɢɟ ɝɥɸɤɨɡɵ. 
 ȼɨɫɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯɜɚɥɟɧɬɧɨɣ ɦɟɞɢ ɜ ɳɟɥɨɱɧɨɦ ɪɚɫɬɜɨɪɟ 

ɫɩɨɫɨɛɧɵ ɥɢɲɶ ɬɟ ɫɚɯɚɪɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜ ɦɨɥɟɤɭɥɟ ɫɜɨɛɨɞɧɵɣ ɝɥɸɤɨɡɢɞɧɵɣ 
ɝɢɞɪɨɤɫɢɥ ɢɥɢ ɫɜɨɛɨɞɧɭɸ ɝɢɞɪɨɤɫɢɥɶɧɭɸ ɝɪɭɩɩɭ, ɩɨɷɬɨɦɭ ɩɪɨɛɚ Ɍɪɨɦɦɟɪɚ ɱɚɫɬɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɜ ɪɚɫɬɜɨɪɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɫɚɯɚɪɨɜ. 

 ɉɪɢɦɟɱɚɧɢɟ: ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɡɛɵɬɤɚ CuSO4 ɨɛɪɚɡɭɟɬɫɹ ɢɡɛɵɬɨɤ 
Cu(OH)2, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɞɚɬɶ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɋuO ɱёɪɧɨɝɨ ɰɜɟɬɚ. 
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Ɉɩɵɬ №2. Ɉɤɢɫɥɟɧɢɟ ɝɥɸɤɨɡɵ ɪɟɚɤɬɢɜɨɦ Ɏɟɥɢɧɝɚ. 
 ȼ ɩɪɨɛɢɪɤɭ ɜɧɟɫɬɢ 0,5 ɦɥ 0,5%-ɝɨ ɪɚɫɬɜɨɪɚ ɝɥɸɤɨɡɵ ɢ 0,5 ɦɥ ɪɟɚɤɬɢɜɚ 

Ɏɟɥɢɧɝɚ. Ɋɚɫɬɜɨɪɵ ɩɟɪɟɦɟɲɚɬɶ ɢ ɩɨɫɬɚɜɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɜ ɤɢɩɹɳɭɸ ɛɚɧɸ. 
ȼɫɤɨɪɟ ɜ ɩɪɨɛɢɪɤɟ ɢɫɱɟɡɚɟɬ ɫɢɧɹɹ ɨɤɪɚɫɤɚ ɢ ɜɵɩɚɞɚɟɬ ɨɫɚɞɨɤ ɡɚɤɢɫɢ ɦɟɞɢ (Cu2O) 

ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ. 
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Ɉɩɵɬ №3. Ɉɤɢɫɥɟɧɢɟ ɝɥɸɤɨɡɵ ɚɦɦɢɚɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɨɤɫɢɞɚ ɫɟɪɟɛɪɚ 

(ɪɟɚɤɰɢɹ «ɫɟɪɟɛɪɹɧɨɝɨ ɡɟɪɤɚɥɚ»). 
 ȼ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɶ 0,5 ɦɥ 0,βɧ ɪɚɫɬɜɨɪɚ 

ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 1ɦɥ βɧ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. Ɂɚɬɟɦ ɩɨ ɤɚɩɥɹɦ ɩɪɢɥɢɬɶ 
βɧ ɪɚɫɬɜɨɪ ɚɦɦɢɚɤɚ ɞɨ ɪɚɫɬɜɨɪɟɧɢɹ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɨɫɚɞɤɚ ɨɤɫɢɞɚ ɫɟɪɟɛɪɚ. Ʉ 
ɩɨɥɭɱɟɧɧɨɦɭ ɪɚɫɬɜɨɪɭ ɩɪɢɥɢɬɶ 0,5 ɦɥ 0,5%-ɝɨ ɪɚɫɬɜɨɪɚ ɝɥɸɤɨɡɵ ɢ ɩɨɫɬɚɜɢɬɶ 
ɩɪɨɛɢɪɤɭ ɜ ɛɚɧɸ, ɧɚɝɪɟɬɭɸ ɞɨ 60-800ɋ. ɑɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɧɚ ɫɬɟɧɤɚɯ 
ɩɪɨɛɢɪɤɢ ɨɛɪɚɡɭɟɬɫɹ ɛɥɟɫɬɹɳɢɣ ɫɥɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɟɪɟɛɪɚ. ɗɬɭ ɪɟɚɤɰɢɸ ɞɚɸɬ 
ɜɫɟ ɦɨɧɨɫɚɯɚɪɢɞɵ. 
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Ɉɩɵɬ №4. ɐɜɟɬɧɚɹ ɪɟɚɤɰɢɹ ɧɚ ɤɟɬɨɡɵ (ɪɟɚɤɰɢɹ ɋɟɥɢɜɚɧɨɜɚ). 
 ȼɡɹɬɶ ɞɜɟ ɩɪɨɛɢɪɤɢ. ȼ ɩɟɪɜɭɸ ɜɧɟɫɬɢ 0,5ɦɥ ɝɥɸɤɨɡɵ, ɚ ɜɨ ɜɬɨɪɭɸ ɫɬɨɥɶɤɨ 

ɠɟ ɮɪɭɤɬɨɡɵ ɢ ɩɪɢɛɚɜɢɬɶ ɤ ɧɢɦ ɩɨ 0,5ɦɥ ɪɟɚɤɬɢɜɚ ɋɟɥɢɜɚɧɨɜɚ. ɉɪɨɛɢɪɤɢ 
ɩɨɦɟɫɬɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɜ ɤɢɩɹɳɭɸ ɜɨɞɹɧɭɸ ɛɚɧɸ. ȼ ɪɚɫɬɜɨɪɟ ɫ ɮɪɭɤɬɨɡɨɣ 
ɩɨɹɜɥɹɟɬɫɹ ɤɪɚɫɧɨɟ ɨɤɪɚɲɢɜɚɧɢɟ, ɨɤɪɚɫɤɚ ɩɨɫɬɟɩɟɧɧɨ ɭɫɢɥɢɜɚɟɬɫɹ, ɩɨɹɜɥɹɟɬɫɹ 
ɨɫɚɞɨɤ. Ɋɚɫɬɜɨɪ ɝɥɸɤɨɡɵ ɨɫɬɚёɬɫɹ ɛɟɫɰɜɟɬɧɵɦ. 

 Ɋɟɚɤɬɢɜ ɋɟɥɢɜɚɧɨɜɚ ɫɨɞɟɪɠɢɬ ɤɨɧɰ. ɫɨɥɹɧɭɸ ɤɢɫɥɨɬɭ ɢ ɪɟɡɨɪɰɢɧ. ɉɪɢ 
ɧɚɝɪɟɜɚɧɢɢ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɦɢɧɟɪɚɥɶɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɦɨɥɟɤɭɥɵ ɤɟɬɨɡ 
ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɳɟɩɥɹɸɬɫɹ, ɨɛɪɚɡɭɹ ɫɦɟɫɶ ɪɚɡɥɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. ȼ ɱɢɫɥɟ ɞɪɭɝɢɯ 
ɜɟɳɟɫɬɜ ɨɧɢ ɨɛɪɚɡɭɸɬ ɨɤɫɢɦɟɬɢɥɮɭɪɮɭɪɨɥ, 

                                  ɇ            ɇɋ – ɋɇ 

                                                       
                           ɇ – ɋ               ɋ     ɋ –  ɋ – ɇ  
                                                                   
                                  Ɉɇ                Ɉ        Ɉ 

ɤɨɬɨɪɵɣ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ  ɫ ɪɟɡɨɪɰɢɧɨɦ, ɨɛɪɚɡɭɹ ɨɤɪɚɲɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. 
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ȾɂɋȺɏȺɊɂȾɕ 

 

Ɉɩɵɬ №5. Ɉɤɢɫɥɟɧɢɟ ɞɢɫɚɯɚɪɢɞɨɜ ɪɟɚɤɬɢɜɨɦ Ɏɟɥɢɧɝɚ. 
 ɇɚɥɢɬɶ ɜ ɨɞɧɭ ɩɪɨɛɢɪɤɭ 0,5 ɦɥ 1%- ɝɨ ɪɚɫɬɜɨɪɚ ɫɚɯɚɪɨɡɵ, ɚ ɜɨ ɜɬɨɪɭɸ 

ɫɬɨɥɶɤɨ ɠɟ ɥɚɤɬɨɡɵ. ɉɪɢɛɚɜɢɬɶ ɤ ɧɢɦ ɩɨ 0,5 ɦɥ ɪɟɚɤɬɢɜɚ Ɏɟɥɢɧɝɚ. ɉɪɨɛɢɪɤɢ 
ɩɨɫɬɚɜɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɜ ɤɢɩɹɳɭɸ ɜɨɞɹɧɭɸ ɛɚɧɸ. ȼ ɪɚɫɬɜɨɪɟ, 
ɫɨɞɟɪɠɚɳɟɦ ɥɚɤɬɨɡɭ, ɨɛɪɚɡɭɟɬɫɹ ɤɪɚɫɧɵɣ ɨɫɚɞɨɤ ɡɚɤɢɫɢ ɦɟɞɢ ɜɫɥɟɞɫɬɜɢɟ ɟё 
ɨɤɢɫɥɟɧɢɹ ɜ ɥɚɤɬɨɛɢɨɧɨɜɭɸ ɤɢɫɥɨɬɭ. ȼ ɩɪɨɛɢɪɤɟ ɫ ɪɚɫɬɜɨɪɨɦ ɫɚɯɚɪɨɡɵ 
ɢɡɦɟɧɟɧɢɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ (ɉɨɱɟɦɭ?). 

 ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 
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Ɉɩɵɬ №6. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɧɚɥɢɱɢɹ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɜ ɫɚɯɚɪɟ. 
 ɉɨɦɟɫɬɢɬɶ ɜ ɩɪɨɛɢɪɤɭ 5 ɤɚɩɟɥɶ 1 %- ɝɨ ɪɚɫɬɜɨɪɚ ɫɚɯɚɪɨɡɵ, 6 ɤɚɩɟɥɶ βɧ 

ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ɢ 5- 6 ɤɚɩɟɥɶ ɜɨɞɵ. Ʉ ɩɨɥɭɱɟɧɧɨɦɭ ɪɚɫɬɜɨɪɭ ɞɨɛɚɜɢɬɶ 
1 ɤɚɩɥɸ 0,βɧ ɪɚɫɬɜɨɪɚ CuSO4. ɉɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɫɚɯɚɪɚɬɚ ɦɟɞɢ ɢɦɟɟɬ ɫɜɟɬɥɨ- 

ɫɢɧɸɸ ɨɤɪɚɫɤɭ. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

ɇȿɋȺɏȺɊɈɉɈȾɈȻɇɕȿ ɉɈɅɂɋȺɏȺɊɂȾɕ 

 

Ɉɩɵɬ №7. Ʉɢɫɥɨɬɧɵɣ ɝɢɞɪɨɥɢɡ ɤɪɚɯɦɚɥɚ. 
 ȼ 7 ɩɪɨɛɢɪɨɤ ɩɨɦɟɫɬɢɬɶ ɩɨ 0,5 ɦɥ ɨɱɟɧɶ ɪɚɡɛɚɜɥɟɧɧɨɣ, ɩɨɱɬɢ ɛɟɫɰɜɟɬɧɨɣ 

ɣɨɞɧɨɣ ɜɨɞɵ. 
 ȼ ɮɚɪɮɨɪɨɜɭɸ ɱɚɲɟɱɤɭ ɧɚɥɢɬɶ 10 ɦɥ ɤɪɚɯɦɚɥɶɧɨɝɨ ɤɥɟɣɫɬɟɪɚ, ɞɨɛɚɜɢɬɶ 5 

ɦɥ βɧ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɩɟɪɟɦɟɲɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɫɬɟɤɥɹɧɧɨɣ ɩɚɥɨɱɤɨɣ. 
ɉɨɫɬɚɜɢɬɶ ɱɚɲɤɭ ɧɚ ɚɫɛɟɫɬɢɪɨɜɚɧɧɭɸ ɫɟɬɤɭ ɢ ɧɚɝɪɟɬɶ ɧɚ ɦɚɥɟɧɶɤɨɦ ɩɥɚɦɟɧɢ. 
ɑɟɪɟɡ ɤɚɠɞɵɟ γ0ɫ ɨɬɛɢɪɚɬɶ ɩɢɩɟɬɤɨɣ 1 ɤɚɩɥɸ ɪɚɫɬɜɨɪɚ ɢ ɩɟɪɟɧɨɫɢɬɶ ɜ ɨɱɟɪɟɞɧɭɸ 
ɩɪɨɛɢɪɤɭ ɫ ɣɨɞɧɨɣ ɜɨɞɨɣ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɩɪɨɛɵ ɨɛɧɚɪɭɠɢɜɚɸɬ ɩɨɫɬɟɩɟɧɧɨɟ 
ɢɡɦɟɧɟɧɢɟ ɨɤɪɚɫɤɢ ɩɪɢ ɪɟɚɤɰɢɢ ɫ ɣɨɞɨɦ.  

 Ƚɢɞɪɨɥɢɡ ɤɪɚɯɦɚɥɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫ ɪɚɡɛɚɜɥɟɧɧɵɦɢ ɦɢɧɟɪɚɥɶɧɵɦɢ 
ɤɢɫɥɨɬɚɦɢ ɩɪɨɢɫɯɨɞɢɬ ɫɬɭɩɟɧɱɚɬɨ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɭɝɥɟɜɨɞɨɜ. 

ɉɟɪɜɵɣ ɩɪɨɞɭɤɬ ɝɢɞɪɨɥɢɡɚ- ɪɚɫɬɜɨɪɢɦɵɣ ɤɪɚɯɦɚɥ- ɫ ɣɨɞɨɦ ɞɚɟɬ ɫɢɧɟɟ 
ɨɤɪɚɲɢɜɚɧɢɟ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɝɢɞɪɨɥɢɡɟ ɨɛɪɚɡɭɸɬɫɹ ɞɟɤɫɬɪɢɧɵ- ɛɨɥɟɟ ɩɪɨɫɬɵɟ 
ɩɨɥɢɫɚɯɚɪɢɞɵ, ɞɚɸɳɢɟ ɫ ɣɨɞɨɦ ɨɤɪɚɫɤɭ ɨɬ ɫɢɧɟ- ɮɢɨɥɟɬɨɜɨɣ ɞɨ ɨɪɚɧɠɟɜɨɣ. 
Ɇɚɥɶɬɨɡɚ, ɚ ɡɚɬɟɦ ɝɥɸɤɨɡɚ ɧɟ ɢɡɦɟɧɹɸɬ ɨɛɵɱɧɭɸ ɨɤɪɚɫɤɭ ɣɨɞɚ.  

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

ɚ) ɤ ɤɚɤɢɦ ɝɪɭɩɩɚɦ ɦɨɧɨɫɚɯɚɪɢɞɨɜ ɩɨ ɱɢɫɥɭ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɨɬɧɨɫɹɬɫɹ ɷɬɢ 
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ɫɨɟɞɢɧɟɧɢɹ? 

ɛ) ɤɚɤɢɟ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɚɥɶɞɨɡɚɦɢ, ɚ ɤɚɤɢɟ ɤɟɬɨɡɚɦɢ? 

ɜ) ɨɛɨɡɧɚɱɶɬɟ ɡɜɟɡɞɨɱɤɚɦɢ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ. 
ɋɤɨɥɶɤɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢɡɨɦɟɪɨɜ ɢɦɟɟɬ ɤɚɠɞɵɣ ɢɡ ɷɬɢɯ ɭɝɥɟɜɨɞɨɜ? 

ɝ) ɤ ɤɚɤɨɦɭ ɪɹɞɭ (D ɢɥɢ L) ɩɪɢɧɚɞɥɟɠɚɬ ɷɬɢ ɦɨɧɨɡɵ? 

2.  ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɨɩɬɢɱɟɫɤɨɝɨ ɚɧɬɢɩɨɞɚ D-ɝɚɥɚɤɨɡɵ ɢ D-ɦɚɧɧɨɡɵ. 
3.  ɑɬɨ ɬɚɤɨɟ ɷɩɢɦɟɪɵ? ɇɚɩɢɲɢɬɟ ɩɪɨɟɤɰɢɨɧɧɵɟ ɮɨɪɦɭɥɵ ɦɨɧɨɡ ɷɩɢɦɟɪɧɵɯ 

D-ɝɥɸɤɨɡɟ. 
4.  Ʉɚɤɢɟ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɩɚɪ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɸɬɫɹ ɷɧɚɧɬɢɨɦɟɪɚɦɢ, ɚ ɤɚɤɢɟ 

ɷɩɢɦɟɪɚɦɢ? 

 

 

5.  ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɹɜɥɟɧɢɟ ɬɚɭɬɨɦɟɪɢɢ? ɇɚɩɢɲɢɬɟ ɫɯɟɦɭ ɨɛɪɚɡɨɜɚɧɢɹ 
ɰɢɤɥɢɱɟɫɤɨɣ ɩɨɥɭɚɰɟɬɚɥɶɧɨɣ ɮɨɪɦɵ ɞɥɹ ɪɢɛɨɡɵ, ɞɟɡɨɤɫɢɪɢɛɨɡɵ ɢ ɪɢɛɭɥɨɡɵ. 
ɍɤɚɠɢɬɟ ɝɥɢɤɨɡɢɞɧɵɣ ɝɢɞɪɨɤɫɢɥ. 

6.  ɇɚ ɩɪɢɦɟɪɟ ɝɥɸɤɨɡɵ ɢ ɮɪɭɤɬɨɡɵ ɩɨɤɚɠɢɬɟ ɤɚɤ ɩɨɫɬɪɨɟɧɵ ɬɟɪɟɧɨɡɧɵɟ ɢ 
ɮɭɪɚɧɨɡɧɵɟ ɮɨɪɦɵ ɭɝɥɟɜɨɞɨɜ. 

7. ɑɬɨ ɬɚɤɨɟ ɦɭɬɚɪɨɬɚɰɢɹ? ɑɟɦ ɨɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɹɜɥɟɧɢɟ? ɇɚɩɢɲɢɬɟ 
ɬɚɭɬɨɦɟɪɧɵɟ ɩɪɟɜɪɚɳɟɧɢɹ D-ɮɪɭɤɬɨɡɵ ɢ L-ɝɚɥɚɧɬɨɡɵ. 

8. Ɉɫɭɳɟɫɬɜɢɬɟ ɩɪɟɜɪɚɳɟɧɢɹ: 
ɚ) ɤɪɚɯɦɚɥ ® ɦɚɥɶɬɨɡɚ ® ɝɥɸɤɨɡɚ ® ɝɥɸɤɨɧɨɜɚɹ ɤɢɫɥɨɬɚ; 
ɛ) ɰɟɥɥɸɥɨɡɚ ® ɰɟɥɥɨɛɢɨɡɚ ® ɝɥɸɤɨɡɚ ® ɩɟɧɬɚɚɰɟɬɚɬ ɝɥɸɤɨɡɵ. 
11 ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɸ ɝɢɞɪɢɪɨɜɚɧɢɹ: 
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ɚ) ɦɚɧɧɨɡɵ; 
ɛ) ɮɪɭɤɬɨɡɵ. 
Ȼɭɞɭɬ ɥɢ ɨɛɥɚɞɚɬɶ ɨɩɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɨɥɭɱɟɧɧɵɟ ɫɩɢɪɬɵ? 

 

ɊȺȻɈɌȺ 8 ɏɂɆɂɑȿɋɄɂȿ ɋȼɈɃɋɌȼȺ ȻȿɅɄɈȼ 

 

ɐɟɥɶ 
ɪɚɛɨɬɵ: 

ɢɡɭɱɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɛɟɥɤɨɜ. 
 

 

Ɉɩɵɬ № 1. Ɉɫɚɠɞɟɧɢɟ ɢ ɪɚɫɬɜɨɪɟɧɢɟ ɛɟɥɤɨɜ. 
ɇɚɥɢɬɶ ɜ ɩɪɨɛɢɪɤɭ β,0-3,0 ɦɥ ɪɚɫɬɜɨɪɚ ɛɟɥɤɚ. Ɂɚɬɟɦ ɞɨɛɚɜɢɬɶ ɤ ɧɟɦɭ 0,50 ɦɥ 
40,0 %-ɝɨ ɪɚɫɬɜɨɪɚ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ. Ʉ ɜɡɜɟɫɢ ɛɟɥɤɚ ɩɪɢɥɢɬɶ 10,0-15,0 ɦɥ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. ɉɟɪɟɦɟɲɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɫɬɟɤɥɹɧɧɨɣ 
ɩɚɥɨɱɤɨɣ, ɚ ɡɚɬɟɦ ɡɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ ɩɪɨɛɤɨɣ ɢ ɯɨɪɨɲɨ ɟɟ ɜɫɬɪɹɯɧɭɬɶ. Ɉɛɪɚɬɢɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 

Ɉɩɵɬ № 2. Ⱦɟɧɚɬɭɪɚɰɢɹ (ɩɨɥɧɨɟ ɨɫɚɠɞɟɧɢɟ) ɛɟɥɤɨɜ. 
ɇɚɥɢɬɶ ɜ ɩɪɨɛɢɪɤɭ 1,0-2,0 ɦɥ ɪɚɫɬɜɨɪɚ ɛɟɥɤɚ ɢ ɞɨɛɚɜɢɬɶ ɤ ɧɟɦɭ 1,0-2,0 ɦɥ 96,0 %-

ɝɨ ɪɚɫɬɜɨɪɚ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ. ȼ ɩɪɨɛɢɪɤɭ ɫ ɨɫɚɞɤɨɦ ɛɟɥɤɚ ɩɪɢɥɢɬɶ 10,0-15,0 ɦɥ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. ɉɟɪɟɦɟɲɚɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɫɬɟɤɥɹɧɧɨɣ 
ɩɚɥɨɱɤɨɣ, ɚ ɡɚɬɟɦ ɡɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ ɩɪɨɛɤɨɣ ɢ ɯɨɪɨɲɨ ɟɟ ɜɫɬɪɹɯɧɭɬɶ. Ɉɛɪɚɬɢɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ № 3 Ȼɢɭɪɟɬɨɜɚɹ ɪɟɚɤɰɢɹ. 
ɇɚɥɢɬɶ ɜ ɩɪɨɛɢɪɤɭ β,0-3,0 ɦɥ ɪɚɫɬɜɨɪɚ ɛɟɥɤɚ ɢ ɞɨɛɚɜɢɬɶ ɤ ɧɟɦɭ 1,0-2,0 ɦɥ 
ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ, ɚ ɡɚɬɟɦ 1,0-2,0 ɦɥ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɚɬɚ ɦɟɞɢ (II). 

Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɰɜɟɬ ɜɵɩɚɜɲɟɝɨ ɨɫɚɞɤɚ. Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɦɟɲɚɬɶ 
ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɫɬɟɤɥɹɧɧɨɣ ɩɚɥɨɱɤɨɣ ɢ ɟɳɟ ɪɚɡ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɰɜɟɬ 
ɨɫɚɞɤɚ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

Ɉɩɵɬ № 4. Ʉɫɚɧɬɨɩɪɨɬɟɢɧɨɜɚɹ ɪɟɚɤɰɢɹ. 
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ɇɚɥɢɬɶ ɜ ɩɪɨɛɢɪɤɭ β,0-3,0 ɦɥ ɪɚɫɬɜɨɪɚ ɛɟɥɤɚ ɢ ɞɨɛɚɜɢɬɶ ɤ ɧɟɦɭ 0,50 ɦɥ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ. Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɰɜɟɬ ɜɵɩɚɜɲɟɝɨ 
ɨɫɚɞɤɚ. ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɫɬɚɜɢɬɶ ɫɯɟɦɵ ɩɪɨɢɫɯɨɞɹɳɢɯ ɪɟɚɤɰɢɣ. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɫɞɟɥɚɣɬɟ ɜɵɜɨɞɵ ɨ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ 
ɛɟɥɤɨɜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɊȺȻɈɌȺ № 9. ɂȾȿɇɌɂɎɂɄȺɐɂə ɈɊȽȺɇɂɑȿɋɄɂɏ ɋɈȿȾɂɇȿɇɂɃ 

 

ȼ ɜɚɲɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɢɦɟɟɬɫɹ ɫɩɢɪɬɨɜɤɚ ɢ ɧɚɛɨɪ ɪɟɚɤɬɢɜɨɜ: 
1. ɛɪɨɦɧɚɹ ɜɨɞɚ; 
2. ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ Na2CO3; 

3. ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ NaOH; 

4. ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɋɝSO4; 

5. ɚɦɦɢɚɱɧɵɣ ɪɚɫɬɜɨɪ ɨɤɫɢɞɚ ɫɟɪɟɛɪɚ. 
ȼ ɱɟɬɵɪɟɯ ɩɪɨɧɭɦɟɪɨɜɚɧɧɵɯ ɩɪɨɛɢɪɤɚɯ ɫɨɞɟɪɠɚɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɳɟɫɬɜɚ: 

ɮɨɪɦɚɥɢɧ, ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ, ɚɧɢɥɢɧ, ɝɥɢɰɟɪɢɧ. ɋ ɩɨɦɨɳɶɸ ɩɪɟɞɥɨɠɟɧɧɵɯ 
ɪɟɚɝɟɧɬɨɜ ɨɩɪɟɞɟɥɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɤɚɠɞɨɣ ɩɪɨɛɢɪɤɢ. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɚɤɰɢɣ. 
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________ 

 

 

ɊȺȻɈɌȺ 10. ɋɂɇɌȿɁ ɉɈɅɂɆȿɊɈȼ 

 

ɐɟɥɶ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɩɨɥɭɱɟɧɢɹ 
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ɪɚɛɨɬɵ: ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɦɨɥ: ɩɪɨɰɟɫɫɚɦɢ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɢ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ; ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɜɥɢɹɧɢɟɦ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɰɟɫɫɚ ɧɚ ɟɝɨ ɪɟɡɭɥɶɬɚɬ. 

 

Ɍɟɯɧɢɤɚ 

ɛɟɡɨɩɚɫɧɨɫɬɢ: 
ɜɫɟ ɨɩɵɬɵ ɩɨ ɫɢɧɬɟɡɭ ɩɨɥɢɦɟɪɨɜ ɩɪɨɜɨɞɢɬɶ ɜ ɜɵɬɹɠɧɨɦ 
ɲɤɚɮɭ. ɋɨɛɥɸɞɚɬɶ ɨɫɨɛɭɸ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɦɨɧɨɦɟɪɚɦɢ, ɩɨɫɤɨɥɶɤɭ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɨɬɧɨɫɹɬɫɹ ɤ 
ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɫɹ ɜɟɳɟɫɬɜɚɦ. Ɏɟɧɨɥ ɜɵɡɵɜɚɟɬ 
ɯɢɦɢɱɟɫɤɢɟ ɨɠɨɝɢ ɤɨɠɧɨɝɨ ɩɨɤɪɨɜɚ. ɇɚɝɪɟɜɚɧɢɟ 
ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ.  

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ (2 ɱɚɫɚ) 
 

Ɉɩɵɬ №1. ɋɢɧɬɟɡ ɮɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ ɫɦɨɥ 

Ɏɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ ɫɦɨɥɵ ɩɨɥɭɱɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ 
ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɮɟɧɨɥɚ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ. ɇɚɱɚɥɶɧɨɣ ɫɬɚɞɢɟɣ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ 
ɹɜɥɹɟɬɫɹ ɪɟɚɤɰɢɹ ɫɨɟɞɢɧɟɧɢɹ ɮɟɧɨɥɚ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ, 
 

 

 
ɩɪɨɞɭɤɬ ɤɨɬɨɪɨɣ ɜɫɬɭɩɚɟɬ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɮɟɧɨɥɨɦ (ɩɪɢ ɢɡɛɵɬɤɟ ɩɨɫɥɟɞɧɟɝɨ) 
 

 
ɢɥɢ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

 

 
Ɏɟɧɨɥ (ɜ ɢɡɛɵɬɤɟ) ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ ɨɛɪɚɡɭɟɬ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɟ 
ɪɚɫɬɜɨɪɢɦɵɟ ɧɨɜɨɥɚɱɧɵɟ ɫɦɨɥɵ ɥɢɧɟɣɧɨɝɨ ɫɬɪɨɟɧɢɹ: 
 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɧɨɜɨɥɚɱɧɨɣ ɫɦɨɥɵ ɧɟɜɟɥɢɤɚ: 1000-β000 ɚ.ɟ.ɦ. 
ɇɨɜɨɥɚɱɧɵɟ ɫɦɨɥɵ ɩɥɚɜɤɢ, ɪɚɫɬɜɨɪɢɦɵ; ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɥɚɤɨɜ ɢ ɩɪɟɫɫɨɜɨɱɧɵɯ ɩɨɪɨɲɤɨɜ. 
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ȼ ɫɥɭɱɚɹɯ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɮɟɧɨɥɚ (ɛɟɡ ɢɡɛɵɬɤɚ) ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɜ ɳɟɥɨɱɧɨɣ 
ɫɪɟɞɟ ɨɛɪɚɡɭɸɬɫɹ ɪɟɡɨɥɶɧɵɟ ɫɦɨɥɵ (ɪɟɡɨɥɵ): 
 

 
 

Ɋɟɡɨɥɵ ɪɚɫɬɜɨɪɢɦɵ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɧɚɩɪɢɦɟɪ ɜ ɷɬɢɥɨɜɨɦ ɫɩɢɪɬɟ. 
ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɪɟɡɨɥɨɜ ɨɛɪɚɡɭɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɛɚɤɟɥɢɬɨɜɵɟ ɥɚɤɢ, ɤɥɟɢ 
(ɧɚɩɪɢɦɟɪ, ɤɥɟɣ ȻɎ). Ɋɟɡɨɥɵ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵ, ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɨɧɢ ɪɚɡɦɹɝɱɚɸɬɫɹ 
ɢ ɦɨɝɭɬ ɮɨɪɦɨɜɚɬɶɫɹ. ɉɪɢ ɯɪɚɧɟɧɢɢ ɢɥɢ ɧɚɝɪɟɜɚɧɢɢ ɪɟɡɨɥɨɜ ɞɨ 41γ° ɋ ɜ ɢɡɛɵɬɤɟ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɨɧɢ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɟ ɪɟɡɢɬɵ. Ɋɟɡɢɬɵ ɧɟ ɩɥɚɜɹɬɫɹ 
ɢ ɧɢ ɜ ɱɟɦ ɧɟ ɪɚɫɬɜɨɪɹɸɬɫɹ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɞɚɥɶɧɟɣɲɟɣ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ 
ɦɚɤɪɨɦɨɥɟɤɭɥ ɪɟɡɨɥɶɧɨɣ ɫɦɨɥɵ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜɨɞɵ ɡɚ ɫɱɟɬ ɦɟɬɢɥɨɥɶɧɵɯ ɝɪɭɩɩ ɢ 
ɛɟɧɡɨɥɶɧɵɯ ɹɞɟɪ. Ɋɟɡɢɬɵ ɢɦɟɸɬ ɬɪɟɯɦɟɪɧɭɸ ɫɟɬɱɚɬɭɸ ɫɬɪɭɤɬɭɪɭ: 

 
ɚ)  ɉɨɥɭчɟɧɢɟ ɧɨɜɨɥɚчɧɨɣ ɫɦɨɥɵ.  

ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɟ 10 ɤɚɩɟɥɶ ɠɢɞɤɨɝɨ ɮɟɧɨɥɚ ɢ 8 ɤɚɩɟɥɶ 40%-ɝɨ ɪɚɫɬɜɨɪɚ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ. ɇɚɝɪɟɣɬɟ ɫɦɟɫɶ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ ɞɨ ɪɚɫɬɜɨɪɟɧɢɹ ɮɟɧɨɥɚ. ɑɟɪɟɡ γ 
ɦɢɧ ɜɧɟɫɢɬɟ ɜ ɩɪɨɛɢɪɤɭ 5 ɤɚɩɟɥɶ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɢ 
ɩɪɨɞɨɥɠɚɣɬɟ ɧɚɝɪɟɜɚɧɢɟ ɞɨ ɪɚɫɫɥɨɟɧɢɹ ɫɦɟɫɢ. 
ɉɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɟ ɜ ɫɬɚɤɚɧ ɫ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ. ɉɨɫɥɟ ɨɛɪɚɡɨɜɚɧɢɹ ɱɟɬɤɨɣ 
ɝɪɚɧɢɰɵ ɦɟɠɞɭ ɜɟɪɯɧɢɦ ɫɥɨɟɦ ɜɨɞɵ ɢ ɧɢɠɧɢɦ ɫɥɨɟɦ ɫɦɨɥɵ ɫɥɟɣɬɟ ɜɨɞɭ ɢ ɛɵɫɬɪɨ 
ɜɵɥɟɣɬɟ ɫɦɨɥɭ ɧɚ ɫɬɟɤɥɨ. ɇɚɛɥɸɞɚɣɬɟ ɨɛɪɚɡɨɜɚɧɢɟ ɬɜɟɪɞɨɝɨ ɩɪɨɞɭɤɬɚ. 
ɂɫɩɵɬɚɣɬɟ ɨɛɪɚɡɨɜɚɜɲɭɸɫɹ ɧɨɜɨɥɚɱɧɭɸ ɫɦɨɥɭ ɧɚ ɪɚɫɬɜɨɪɢɦɨɫɬɶ:    ɚ) ɜ ɜɨɞɟ; ɛ) ɜ 
ɚɰɟɬɨɧɟ. 
ɛ)  ɉɨɥɭчɟɧɢɟ ɪɟɡɨɥɴɧɨɣ ɫɦɨɥɵ.  

ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɫɬɢɬɟ 10 ɤɚɩɟɥɶ ɠɢɞɤɨɝɨ ɮɟɧɨɥɚ ɢ 10 ɤɚɩɟɥɶ ɪɚɫɬɜɨɪɚ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ. Ʉ ɩɨɥɭɱɟɧɧɨɦɭ ɩɪɨɡɪɚɱɧɨɦɭ ɪɚɫɬɜɨɪɭ ɞɨɛɚɜɶɬɟ ɛ ɤɚɩɟɥɶ βɆ 
ɪɚɫɬɜɨɪɚ ɚɦɦɢɚɤɚ ɢ ɩɨɦɟɫɬɢɬɟ ɩɪɨɛɢɪɤɭ ɜ ɤɢɩɹɳɭɸ ɜɨɞɹɧɭɸ ɛɚɧɸ ɩɪɢɦɟɪɧɨ ɧɚ 
30-γ5 ɦɢɧ. 
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɠɢɞɤɨɫɬɶ ɜ ɩɪɨɛɢɪɤɟ ɪɚɫɫɥɨɢɬɫɹ (ɜɟɪɯɧɢɣ ɫɥɨɣ ɜɨɞɚ, ɧɢɠɧɢɣ - 

ɪɟɡɨɥ), ɜɵɧɶɬɟ ɩɪɨɛɢɪɤɭ ɢɡ ɜɨɞɹɧɨɣ ɛɚɧɢ ɢ ɨɯɥɚɞɢɬɟ ɟɟ.   ɋɥɟɣɬɟ ɜɟɪɯɧɢɣ  ɫɥɨɣ  
ɜɨɞɵ.  Ⱦɨɛɚɜɶɬɟ ɤ  ɫɦɨɥɟ  ɧɟɦɧɨɝɨ ɷɬɚɧɨɥɚ ɢ ɧɚɝɪɟɣɬɟ ɩɪɨɛɢɪɤɭ ɜ ɜɨɞɹɧɨɣ ɛɚɧɟ ɞɨ 
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ɪɚɫɬɜɨɪɟɧɢɹ ɫɦɨɥɵ. ȼɵɥɟɣɬɟ ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɫɩɢɪɬɨɜɨɣ ɥɚɤ ɧɚ ɫɬɟɤɥɨ. 
ɇɚɛɥɸɞɚɣɬɟ ɧɚ ɫɬɟɤɥɟ ɩɨɫɥɟ ɢɫɩɚɪɟɧɢɹ ɫɩɢɪɬɚ ɨɛɪɚɡɨɜɚɧɢɟ ɩɪɨɱɧɨɣ ɝɥɹɧɰɟɜɨɣ 
ɩɥɟɧɤɢ. 
ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɨɜ ɨɬɜɟɬɶɬɟ ɧɚ ɜɨɩɪɨɫɵ. 
Ʉɚɤɨɣ ɩɪɨɰɟɫɫ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɢɹ ɮɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ ɫɦɨɥ - 

ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɢɥɢ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ? ȼ ɱɟɦ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɷɬɢɦɢ ɩɪɨɰɟɫɫɚɦɢ? 
ɉɪɢ ɤɚɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɭɟɬɫɹ: ɚ) ɧɨɜɨɥɚɱɧɚɹ ɫɦɨɥɚ; ɛ) ɪɟɡɨɥɶɧɚɹ 
ɫɦɨɥɚ? ɍɤɚɠɢɬɟ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɥɢɧɟɣɧɵɯ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɨɥɢɦɟɪɨɜ.  
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

Ɉɩɵɬ №2. ɋɢɧɬɟɡ ɚɧɢɥɢɧɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ 

 

Ʉɨɧɞɟɧɫɚɰɢɹ ɚɧɢɥɢɧɚ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɜ ɧɟɣɬɪɚɥɶɧɨɦ ɢɥɢ ɫɥɚɛɨɳɟɥɨɱɧɨɦ 
ɪɚɫɬɜɨɪɟ ɩɪɢ ɷɤɜɢɦɨɥɟɤɭɥɹɪɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɢɞɟɬ ɩɨ ɫɯɟɦɟ: 

1. ɋ6ɇ5NH2 + CH2O → H2O + C6H5 – N = CH2 

2.  

 
 

Ɉɛɪɚɡɭɸɳɢɣɫɹ ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɰɢɤɥɢɱɟɫɤɢɣ ɬɪɢɦɟɪ, 
ɩɨɥɭɱɚɸɳɢɣɫɹ ɢɡ ɬɪɟɯ ɦɨɥɟɤɭɥ ɦɨɧɨɦɟɪɚ C6H5 – N = CH2.  

ȿɫɥɢ ɩɪɨɜɨɞɢɬɶ ɩɪɨɰɟɫɫ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ ɫ ɢɡɛɵɬɤɨɦ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɪɟɚɤɰɢɹ ɢɞɟɬ 
ɩɨ ɫɯɟɦɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɣ 
ɚɧɢɥɢɧɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ, ɫɯɨɞɧɨɣ ɫ ɛɚɤɟɥɢɬɨɦ: 

 
 

ɉɨɦɟɫɬɢɬɟ ɜ ɩɪɨɛɢɪɤɭ 10 ɤɚɩɟɥɶ ɚɧɢɥɢɧɚ ɢ 10 ɤɚɩɟɥɶ 40%-ɝɨ ɪɚɫɬɜɨɪɚ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ. Ɂɚɤɪɨɣɬɟ ɩɪɨɛɢɪɤɭ ɩɪɨɛɤɨɣ ɢ, ɩɟɪɟɦɟɲɢɜɚɹ ɠɢɞɤɨɫɬɶ, ɞɨɛɟɣɬɟɫɶ 
ɨɛɪɚɡɨɜɚɧɢɹ ɛɟɥɨɝɨ ɨɫɚɞɤɚ. ɉɪɨɦɨɣɬɟ ɨɫɚɞɨɤ ɜɨɞɨɣ ɢ ɦɟɬɚɧɨɥɨɦ (ɞɟɤɚɧɬɚɰɢɟɣ). 
Ⱦɨɛɚɜɶɬɟ ɤ ɜɥɚɠɧɨɦɭ ɨɫɚɞɤɭ 5 ɤɚɩɟɥɶ ɥɟɞɹɧɨɣ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ ɧɚɝɪɟɣɬɟ ɫɦɟɫɶ 
ɜ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ. ɋɦɟɫɶ ɨɤɪɚɲɢɜɚɟɬɫɹ ɜ ɠɟɥɬɵɣ ɢɥɢ ɨɪɚɧɠɟɜɵɣ ɰɜɟɬ. ɉɨɫɥɟ 
ɫɩɥɚɜɥɟɧɢɹ ɩɨɥɭɱɚɟɬɫɹ ɩɪɨɡɪɚɱɧɵɣ ɩɨɥɢɦɟɪ. 
ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɚ ɨɩɢɲɢɬɟ ɜɧɟɲɧɢɣ ɜɢɞ ɩɨɥɢɦɟɪɚ ɢ ɨɬɜɟɬɶɬɟ 
ɧɚ ɜɨɩɪɨɫ: ɤɚɤ ɜɥɢɹɸɬ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɚɤɰɢɢ ɧɚ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ 
ɩɨɥɭɱɚɟɦɵɯ ɩɨɥɢɦɟɪɨɜ? 

______________________________________________________________________

______________________________________________________________________
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______________________________________________________________________

______________________________________________________________________ 

 

Ɉɩɵɬ №3. Ⱦɟɩɨɥɢɦɟɪɢɡɚɰɢɹ ɩɨɥɢɦɟɬɢɥɚɤɪɢɥɚɬɚ 

ɉɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬ - ɨɪɝɚɧɢɱɟɫɤɨɟ ɫɬɟɤɥɨ (ɩɥɟɤɫɢɝɥɚɫ) - ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ 
ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɦɟɬɢɥɨɜɨɝɨ ɷɮɢɪɚ ɦɟɬɚɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬɵ (ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ) ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɢɧɢɰɢɚɬɨɪɚ (ɩɟɪɨɤɫɢɞɚ ɛɟɧɡɨɢɥɚ ɋ6ɇ5—ɋɈ—Ɉ—Ɉ—ɋɈ— ɋ6ɇ5) ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɫɰɜɟɬɧɭɸ ɩɪɨɡɪɚɱɧɭɸ ɦɚɫɫɭ: 

 
ɉɪɢ 57γ Ʉ ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬ ɞɟɩɨɥɢɦɟɪɢɡɭɟɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɢɫɯɨɞɧɨɝɨ 
ɦɨɧɨɦɟɪɚ ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ. 
ɇɟɦɧɨɝɨ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɬɟɤɥɚ ɩɨɦɟɫɬɢɬɟ ɜ ɩɪɨɛɢɪɤɭ, ɢ ɩɥɨɬɧɨ 
ɡɚɤɪɨɣɬɟ ɟɟ ɩɪɨɛɤɨɣ ɫ ɝɚɡɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɨɣ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɬɪɭɛɤɨɣ-

ɯɨɥɨɞɢɥɶɧɢɤɨɦ. Ɉɩɭɫɬɢɬɟ ɤɨɧɟɰ ɬɪɭɛɤɢ-ɯɨɥɨɞɢɥɶɧɢɤɚ ɩɨɱɬɢ ɞɨ ɞɧɚ ɜ ɩɪɨɛɢɪɤɭ-

ɩɪɢɟɦɧɢɤ, ɨɯɥɚɠɞɚɟɦɭɸ ɜɨɞɨɣ ɫɨ ɫɧɟɝɨɦ. 
Ɋɟɚɤɰɢɨɧɧɭɸ ɩɪɨɛɢɪɤɭ ɧɚɝɪɟɣɬɟ ɜ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ, ɫɧɚɱɚɥɚ ɨɫɬɨɪɨɠɧɨ, ɡɚɬɟɦ 
ɫɢɥɶɧɨ. ɇɚɝɪɟɜɚɧɢɟ ɜɟɞɭɬ ɞɨ ɩɨɥɧɨɣ ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɢ ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ. ȼ 
ɩɪɢɟɦɧɢɤɟ ɫɨɛɢɪɚɟɬɫɹ ɠɢɞɤɨɫɬɶ ɠɟɥɬɨɜɚɬɨɝɨ ɰɜɟɬɚ - ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬ. 
ȼ ɨɫɬɵɜɲɭɸ ɩɪɨɛɢɪɤɭ ɫ ɩɨɥɭɱɟɧɧɵɦ ɪɚɫɬɜɨɪɨɦ ɞɨɛɚɜɶɬɟ ɩɨɫɬɟɩɟɧɧɨ ɩɪɢ 
ɜɫɬɪɹɯɢɜɚɧɢɢ ɧɟɫɤɨɥɶɤɨ ɤɚɩɟɥɶ ɛɪɨɦɧɨɣ ɜɨɞɵ. Ȼɪɨɦɧɚɹ ɜɨɞɚ ɨɛɟɫɰɜɟɱɢɜɚɟɬɫɹ, 
ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɞɜɨɣɧɨɣ ɫɜɹɡɢ ɜ ɦɨɥɟɤɭɥɟ ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ. 
ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɚ ɡɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ ɢ 
ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɢ. Ɂɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ ɫ ɛɪɨɦɧɨɣ ɜɨɞɨɣ. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ 
ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɦɨɧɨɦɟɪɚ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɢɫɥɨɬɵ ɢ ɫɩɢɪɬɚ. ɇɚɡɨɜɢɬɟ 
ɜɫɟ ɜɟɳɟɫɬɜɚ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɪɟɚɤɰɢɢ. 

____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

_______________________________________________________________ 

 

 

ȼɈɉɊɈɋɕ ɂ ɍɉɊȺɀɇȿɇɂə ȾɅə ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɊȺȻɈɌɕ 

 

ɉɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɥɤɚɧɵ ɢɥɢ ɩɚɪɚɮɢɧɵ) 

 

1. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɭɤɚɠɢɬɟ 
ɩɟɪɜɢɱɧɵɟ, ɜɬɨɪɢɱɧɵɟ, ɬɪɟɬɢɱɧɵɟ ɢ ɱɟɬɜɟɪɬɢɱɧɵɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ ɜ ɢɯ ɫɨɫɬɚɜɟ: 
ɚ) β,β – ɞɢɦɟɬɢɥɩɪɨɩɚɧ; ɛ) β,γ,4,5 – ɬɟɬɪɚɦɟɬɢɥɝɟɤɫɚɧ; ɜ) γ – ɦɟɬɢɥ – 3 – 

ɷɬɢɥɩɟɧɬɚɧ; ɝ) β,γ – ɞɢɦɟɬɢɥ – 4 – ɩɪɨɩɢɥɝɟɩɬɚɧ. 
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2. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: ɚ) 4-ɦɟɬɢɥɝɟɩɬɚɧ; ɛ) γ- ɦɟɬɢɥɨɤɬɚɧ; ɜ) 
2,2,3-ɬɪɢɦɟɬɢɥɛɭɬɚɧ; ɝ) β,5-ɞɢɦɟɬɢɥ-3-ɷɬɢɥɝɟɤɫɚɧ; ɞ) β,β,4-ɬɪɢɦɟɬɢɥ-3-

ɷɬɢɥɩɟɧɬɚɧ; ɟ) γ-ɦɟɬɢɥ-4-ɢɡɨɩɪɨɩɢɥɝɟɩɬɚɧ. 
3. ɋɤɨɥɶɤɨ ɝɢɛɪɢɞɧɵɯ ɨɛɥɚɤɨɜ (ɜ ɫɭɦɦɟ) ɢɦɟɸɬ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ ɜ: ɚ) β-

ɦɟɬɢɥɛɭɬɚɧɟ; ɛ) ɩɪɨɩɚɧɟ; ɜ) γ-ɦɟɬɢɥ-3-ɷɬɢɥɩɟɧɬɚɧɟ? 

4. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ (ɂɘɉȺɄ) ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: ɚ) ɬɪɢɦɟɬɢɷɬɢɥɦɟɬɚɧ; ɛ) 
ɦɟɬɢɥɞɢɷɬɢɥɦɟɬɚɧ; ɜ) ɩɪɨɩɢɥ-ɜɬɨɪ.-ɛɭɬɢɥɦɟɬɚɧ. 

5. ɍɤɚɠɢɬɟ ɨɲɢɛɤɢ ɜ ɧɚɡɜɚɧɢɹɯ ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ: ɚ) β-ɷɬɢɥ-3-

ɢɡɨɩɪɨɩɢɥɝɟɤɫɚɧ; ɛ) 1,γ-ɞɢɦɟɬɢɥ-5-ɷɬɢɥɝɟɤɫɚɧ; ɜ) 4,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧ; ɝ) 6-ɦɟɬɢɥ-

2,6-ɞɢɷɬɢɥɝɟɩɬɚɧ. 
6. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 

ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹ: ɚ) ɞɢɦɟɬɢɥɷɬɢɥɦɟɬɚɧ; ɛ) ɬɟɬɪɚɷɬɢɥɦɟɬɚɧ; 
ɜ) ɞɢɦɟɬɢɥɢɡɨɩɪɨɩɢɥɦɟɬɚɧ; ɝ) ɷɬɢɥɞɢɢɡɨɩɪɨɩɢɥɦɟɬɚɧ; ɞ) ɛɭɬɢɥ-ɜɬɨɪ.-ɛɭɬɢɥ-

ɬɪɟɬ.ɛɭɬɢɥɦɟɬɚɧ; ɟ) ɷɬɢɥɩɪɨɩɢɥɢɡɨɩɪɨɩɢɥɦɟɬɚɧ; ɠ) ɞɢɷɬɢɥ-ɬɪɟɬ.-ɛɭɬɢɥɦɟɬɚɧ; 
ɡ) ɬɪɢɦɟɬɢɥ-ɜɬɨɪ.-ɛɭɬɢɥɦɟɬɚɧ. 

7. ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɪɹɞ ɮɨɪɦɭɥ. ɍɤɚɠɢɬɟ ɫɤɨɥɶɤɨ ɫɨɟɞɢɧɟɧɢɣ ɨɛɨɡɧɚɱɟɧɨ 
ɷɬɢɦɢ ɮɨɪɦɭɥɚɦɢ:  

ɇ3ɋ 

ɇ3ɋ – ɋ – 

ɋɇ3 

ɇ3ɋ 

 

            ɋɇ2 

 

  ɇ5ɋ2         

ɋɇ3 

 

ɋɇ3 

 ׀ 
ɋɇ2 

           
׀    

ɋɇ2 

׀     

ɋɇ3 

ɇ3ɋ          
ɋɇ3 

ɇ3ɋ    ɋ   
ɋɇ3 

 

 

ɇ3ɋ           
ɋɇ3 

           ɋ 

ɇ3ɋ           
ɇ 

8. ɋɤɨɥɶɤɨ ɢɡɨɦɟɪɨɜ ɫɨɫɬɚɜɚ ɋ8ɇ18 ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɢɡ ɮɨɪɦɭɥɵ ɝɟɩɬɚɧɚ  
ɇ3ɋ - ɋɇ2 - ɋɇ2 – ɋ – (ɋɇ3)3, ɞɨɛɚɜɥɹɹ ɨɞɧɭ ɇ3ɋ –ɝɪɭɩɩɭ ɜɦɟɫɬɨ ɚɬɨɦɚ 

ɜɨɞɨɪɨɞɚ, ɧɨ ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɋ-ɋ ɫɜɹɡɟɣ? ɇɚɩɢɲɢɬɟ ɢɯ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ 
ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 

9. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɨɜ ɨɤɬɚɧɚ, ɫɨɞɟɪɠɚɳɢɟ 
ɱɟɬɜɟɪɬɢɱɧɵɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ ɢ ɧɚɡɨɜɢɬɟ ɢɯ. 

10. Ⱥɥɤɚɧ ɋ6ɇ14 ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ (Zn/HCl) ɬɨɥɶɤɨ ɢɡ ɞɜɭɯ 
ɚɥɤɢɥɯɥɨɪɢɞɨɜ (ɋ6ɇ13ɋl) ɢ ɝɢɞɪɢɪɨɜɚɧɢɟɦ ɬɨɥɶɤɨ ɢɡ ɞɜɭɯ ɚɥɤɟɧɨɜ (ɋ6ɇ12). Ʉɚɤɨɜɚ 
ɫɬɪɭɤɬɭɪɚ ɚɥɤɚɧɚ? 

11. ɍɤɚɠɢɬɟ ɬɪɢ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɛɭɬɚɧɚ ɢ β,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧɚ. 
12.  Ɍɪɢ ɪɚɡɥɢɱɧɵɯ ɚɥɤɟɧɚ ɩɪɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɝɢɞɪɢɪɨɜɚɧɢɢ ɨɛɪɚɡɭɸɬ β-

ɦɟɬɢɥɛɭɬɚɧ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 
13. 2-ɦɟɬɢɥɩɪɨɩɚɧ ɩɨɞɜɟɪɝɧɭɬ ɯɥɨɪɢɪɨɜɚɧɢɸ, ɫɦɟɫɶ ɦɨɧɨɯɥɨɪɩɪɨɢɡɜɨɞɧɵɯ 

ɨɛɪɚɛɨɬɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɬɪɢɟɦ. Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɪɟɚɤɰɢɣ? 
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14. ɍɝɥɟɜɨɞɨɪɨɞ ɋ5ɇ12 ɨɛɪɚɡɭɟɬ ɬɪɟɬɢɱɧɨɟ ɧɢɬɪɨɩɪɨɢɡɜɨɞɧɨɟ. ɍɫɬɚɧɨɜɢɬɟ ɟɝɨ 
ɫɬɪɨɟɧɢɟ. 

15. Ʉɚɤɨɣ ɨɛɴɟɦ ɦɟɬɚɧɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɡ β5ɝ ɛɟɡɜɨɞɧɨɝɨ ɭɤɫɭɫɧɨɤɢɫɥɨɝɨ 
ɧɚɬɪɢɹ? 

16. ɉɨɥɭɱɢɬɟ ɪɟɚɤɰɢɟɣ ȼɸɪɰɚ ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: ɚ) ɧ.-ɩɟɧɬɚɧ;  ɛ) β-

ɦɟɬɢɥɩɟɧɬɚɧ; ɜ) γ-ɦɟɬɢɩɟɧɬɚɧ; ɝ) ɢɡɨɛɭɬɚɧ; ɞ) β,β-ɞɢɦɟɬɢɥɛɭɬɚɧ; ɟ) 
ɝɟɤɫɚɦɟɬɢɥɷɬɚɧ. 

17. ɋɢɧɬɟɡɢɪɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: ɚ) β-ɦɟɬɢɥɩɟɧɬɚɧ; ɛ) β,γ-

ɞɢɦɟɬɢɥɛɭɬɚɧ; ɜ) β,5-ɞɢɦɟɬɢɥɝɟɤɫɚɧ. 
18. ɋɇ3ɋɈɈNa ɫɩɥɚɜɢɥɢ ɫɨ ɳɟɥɨɱɶɸ. ɇɚ ɨɪɝɚɧɢɱɟɫɤɢɣ ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ 

ɩɨɞɟɣɫɬɜɨɜɚɥɢ ɨɞɧɨɣ ɦɨɥɟɤɭɥɨɣ ɝɚɥɨɝɟɧɚ, ɩɪɨɜɟɥɢ ɫɢɧɬɟɡ ȼɸɪɰɚ ɫ β-ɯɥɨɪ-3,3-

ɞɢɷɬɢɥɝɟɤɫɚɧɨɦ. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɢ ɧɚɡɨɜɢɬɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ. 
19. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ β,β,γ,γ-

ɬɟɬɪɚɦɟɬɢɥɛɭɬɚɧ. 
20. ɇɚɣɞɢɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ ɫɨɞɟɪɠɚɳɟɝɨ 80% ɭɝɥɟɪɨɞɚ ɢ 

β0% ɜɨɞɨɪɨɞɚ. ɉɥɨɬɧɨɫɬɶ ɩɚɪɨɜ ɩɨ ɜɨɞɨɪɨɞɭ ɪɚɜɧɚ 15. 
21. ɇɚɣɞɢɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɩɨɥɧɨɦ 

ɫɠɢɝɚɧɢɢ 1γ,8 ɝ ɟɝɨ ɩɨɥɭɱɢɥɢ β6,4 ɝ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ 16,β ɝ ɜɨɞɵ. ɉɥɨɬɧɨɫɬɶ 
ɩɚɪɚ ɩɨ ɜɨɞɨɪɨɞɭ ɪɚɜɧɚ βγ. 

22. ɇɚɣɞɢɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɭɝɥɟɜɨɞɨɪɨɞɚ, ɟɫɥɢ ɩɪɢ ɫɠɢɝɚɧɢɢ 4,γ ɝ ɟɝɨ 
ɨɛɪɚɡɨɜɚɥɨɫɶ 1γ,β ɝ ɋɈ2. ɉɥɨɬɧɨɫɬɶ ɩɚɪɚ ɩɨ ɜɨɞɨɪɨɞɭ ɪɚɜɧɚ 43. 

23. ɇɚɣɞɢɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ, ɫɨɞɟɪɠɚɳɟɝɨ 77,4% ɋ, 7,5% ɇ ɢ 
15,1% N, ɟɫɥɢ ɩɥɨɬɧɨɫɬɶ ɟɝɨ ɩɚɪɨɜ ɩɨ ɜɨɡɞɭɯɭ ɪɚɜɧɚ γ,β1. 

24. ɇɚɣɞɢɬɟ ɩɪɨɫɬɟɣɲɢɟ ɮɨɪɦɭɥɵ ɜɟɳɟɫɬɜ, ɢɦɟɸɳɢɯ ɫɥɟɞɭɸɳɢɣ ɫɨɫɬɚɜ: ɚ) 
5β,1% ɋ, 1γ,1% ɇ, γ4,8% Ɉ; ɛ) β0% ɋ, 6,67% ɇ, β6,67% Ɉ, 46,66% N; ɜ) 54,5% ɋ, 
9,15% ɇ, γ6,γβ% Ɉ. 

25. Ɉɛɪɚɡɟɰ ɜɟɳɟɫɬɜɚ ɦɚɫɫɨɣ γ,1 ɝ ɫɨɠɝɥɢ ɢ ɩɨɥɭɱɢɥɢ 4,4 ɝ ɋɈ2 ɢ β,7 ɝ ɇ2Ɉ. 
Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɜɟɳɟɫɬɜɚ 6β, ɤɚɤɨɜɚ ɟɝɨ ɦɨɥɟɤɭɥɹɪɧɚɹ ɮɨɪɦɭɥɚ?   

 

 

 

ɇɟɩɪɟɞɟɥɶɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɚɥɤɟɧɵ, ɞɢɟɧɵ ɢ ɚɥɤɢɧɵ) 

 

26. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɧɚɡɨɜɢɬɟ ɢɯ ɩɨ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ: ɚ) ɫɢɦɦ.- ɷɬɢɥɢɡɨɩɪɨɩɢɥɷɬɢɥɟɧ; ɛ) ɧɟɫɢɦɦ.-
ɷɬɢɥɢɡɨɩɪɨɩɢɥɷɬɢɥɟɧ; ɜ) ɫɢɦɦ.-ɢɡɨɩɪɨɩɢɥ-ɬɪɟɬ.-ɛɭɬɢɥɷɬɢɥɟɧ; ɝ) 
ɞɢɦɟɬɢɥɚɰɟɬɢɥɟɧ; ɞ) ɞɢɢɡɨɩɪɨɩɢɥɚɰɟɬɢɥɟɧ. 

27. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɧɚɡɨɜɢɬɟ ɢɯ ɩɨ 
ɪɚɰɢɨɧɚɥɶɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ: ɚ) γ-ɷɬɢɥɩɟɧɬɟɧ-β; ɛ) β,β,5- ɬɪɢɦɟɬɢɥɝɟɤɫɟɧ-3; ɜ) 
2,3,4-ɬɪɢɦɟɬɢɥɩɟɧɬɟɧ-2; ɝ) β,β,γ,4- ɬɟɬɪɚɦɟɬɢɥɩɟɧɬɟɧ-γ; ɞ) γ-ɦɟɬɢɥɩɟɧɬɢɧ-β; ɟ) 
2,5-ɞɢɦɟɬɢɥɝɟɤɫɢɧ-γ; ɠ)γ,γ- ɞɢɦɟɬɢɥɛɭɬɢɧ-1; ɡ) β,β,5-ɬɪɢɦɟɬɢɥɝɟɤɫɢɧ-3. 

28. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɚɰɢɤɥɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 
ɫɨɞɟɪɠɚɳɢɯ 5 ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɢ ɧɚɡɨɜɢɬɟ ɢɯ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɚɦ. 
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29. ɋɤɨɥɶɤɨ π- ɢ σ-ɫɜɹɡɟɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ: ɚ) ɛɭɬɟɧ-1; ɛ) 
ɩɪɨɩɟɧ; ɜ) γ,γ-ɞɢɦɟɬɢɥɨɤɬɟɧ-1; ɝ) ɛɭɬɢɧ-β; ɞ) γ,γ- ɞɢɦɟɬɢɥɛɭɬɢɧ-1; ɟ)β,β,5,5- 

ɬɟɬɪɚɦɟɬɢɥɝɟɤɫɢɧ-3? 

30. ɋɤɨɥɶɤɨ ɝɢɛɪɢɞɧɵɯ ɨɛɥɚɤɨɜ (ɜ ɫɭɦɦɟ) ɢɦɟɸɬ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ ɜ ɫɨɫɬɚɜɟ: ɚ) 
2,7-ɞɢɦɟɬɢɥɨɤɬɟɧ-γ; ɛ) ɛɭɬɢɧ-1; ɝ) γ-ɦɟɬɢɥɝɟɤɫɚɞɢɟɧ-1,5;    ɞ) γ,γ- ɞɢɦɟɬɢɥɨɤɬɢɧ-

1? 

31. ɉɪɢɜɟɞɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɛɭɬɟɧɚ-β ɢɡ ɛɭɬɟɧɚ-1. 

32. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɵ ɫɢɧɬɟɡɚ ɫɨɟɞɢɧɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɬɨɥɶɤɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 
ɪɟɚɤɬɢɜɵ: ɚ) ɛɭɬɢɧɚ-β ɢɡ ɛɭɬɚɧɨɥɚ-1; ɛ) ɝɟɤɫɚɞɢɟɧɚ-β,4 ɢɡ ɛɪɨɦɢɫɬɨɝɨ ɚɥɥɢɥɚ; ɜ) 
ɝɟɤɫɚɞɢɟɧɚ-1,5 ɢɡ ɩɪɨɩɢɥɟɧɚ; ɝ) β- ɦɟɬɢɥɩɟɧɬɟɧɚ-β ɢɡ β-ɦɟɬɢɥɩɟɧɬɚɧɚ; ɞ) γ,4 – 

ɞɢɦɟɬɢɥɝɟɤɫɟɧɚ-γ ɢɡ β-ɛɪɨɦ-3,4-ɞɢɦɟɬɢɥɝɟɤɫɚɧɚ; ɟ) ɢɡɨɩɪɟɧɚ ɢɡ γ-ɦɟɬɢɥɛɭɬɚɧɨɥɚ-

1.  

33. Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫ ɤɨɧɰ. ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ 
ɫɥɟɞɭɸɳɢɯ ɫɩɢɪɬɨɜ: ɚ) ɩɪɨɩɚɧɨɥ-1; ɛ) β-ɦɟɬɢɥɩɪɨɩɚɧɨɥ-β; ɜ) β,γ-ɞɢɦɟɬɢɥ 
ɛɭɬɚɧɨɥ-2? 

34. Ɉɫɭɳɟɫɬɜɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɪɟɜɪɚɳɟɧɢɹ: 

2-ɣɨɞ-2-ɦɟɬɢɥɛɭɬɚɧ  +ɄɈɇ(ɫɩ. ɪ-ɪ)     Ⱥ +ɇɋl       ȼ   +Na        C. 

ɇɚɡɨɜɢɬɟ ɜɟɳɟɫɬɜɚ Ⱥ, ȼ, ɋ. 
35. Ʉɚɤɢɟ ɩɪɨɞɭɤɬɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɨɡɨɧɨɥɢɡɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɷɬɢɥɟɧɨɜɨɝɨ ɪɹɞɚ, 

ɢɦɟɸɳɢɯ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɋ4ɇ8? 

36. Ʉɚɤɢɟ ɩɪɨɞɭɤɬɵ ɩɨɥɭɱɚɬɫɹ, ɟɫɥɢ ɧɚ ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: ɚ) γ,γ-

ɞɢɦɟɬɢɥɛɭɬɟɧ-1; ɛ) γ-ɦɟɬɢɥɩɟɧɬɟɧ-1; ɜ) ɝɟɤɫɟɧ-2 -, ɩɨɞɟɣɫɬɜɨɜɚɬɶ ɯɥɨɪɨɦ, ɚ ɡɚɬɟɦ 
ɢɡɛɵɬɤɨɦ ɫɩɢɪɬɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ? 

37. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ: ɚ) ɝɢɞɪɢɪɨɜɚɧɢɹ ɝɟɤɫɢɧɚ-γ; ɛ) ɬɪɟɬ.-
ɛɭɬɢɥɚɰɟɬɢɥɟɧɚ ɫ ɇɋN; ɜ) ɛɪɨɦɢɪɨɜɚɧɢɹ ɞɢɜɬɨɪ.-ɛɭɬɢɥɚɰɟɬɢɥɟɧɚ;   ɝ) ɚɰɟɬɢɥɟɧɚ ɫ 
ɦɟɬɚɧɨɥɨɦ (ɜ ɩɪɢɫ. ɄɈɇ); ɞ) ɩɪɨɩɢɧɚ ɫ ɇ2Ɉ ɜ ɩɪɢɫ. HgSO4 (ɪ.Ʉɭɱɟɪɨɜɚ). 

38. Ɉɩɪɟɞɟɥɢɬɟ ɫɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ5ɇ10, ɤɨɬɨɪɨɟ ɩɪɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ 
ɝɢɞɪɢɪɨɜɚɧɢɢ ɞɚɟɬ β-ɦɟɬɢɥɛɭɬɚɧ, ɚ ɩɪɢ ɝɢɞɪɨɛɪɨɦɢɪɨɜɚɧɢɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɇ2Ɉ2 ɫ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ ɧɚɬɪɢɟɦ (ɪɟɚɤɰɢɹ ȼɸɪɰɚ) ɩɪɢɜɨɞɢɬ ɤ β,7-

ɞɢɦɟɬɢɥɨɤɬɚɧɭ. 
39. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɭɸ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ5ɇ8, ɤɨɬɨɪɨɟ 

ɨɛɟɫɰɜɟɱɢɜɚɟɬ ɛɪɨɦɧɭɸ ɜɨɞɭ ɢ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, ɨɤɢɫɥɹɟɬɫɹ 
ɯɪɨɦɨɜɨɣ ɫɦɟɫɶɸ ɜ ɭɤɫɭɫɧɭɸ ɢ ɩɪɨɩɢɨɧɨɜɭɸ ɤɢɫɥɨɬɵ, ɚ ɫ ɚɦɦɢɚɤɚɬɨɦ ɫɟɪɟɛɪɚ ɧɟ 
ɪɟɚɝɢɪɭɟɬ. 

40. Ʉɚɤ ɩɨɥɭɱɢɬɶ ɢɡ ɢɡɨɩɪɨɩɢɥɷɬɢɥɟɧɚ ɬɪɢɦɟɬɢɥɷɬɢɥɟɧ? 

41. Ʉɚɤɨɟ ɜɟɳɟɫɬɜɨ ɢ ɜ ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɥɭɱɢɬɫɹ ɢɡ 1ɬ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ: 

ɋɚɋɈ3         ɋɚɋ2             ɋ2ɇ2 +ɇ2Ɉ ДHgSO4]   X. 

42. ɋɤɨɥɶɤɨ ɩɪɨɰɟɧɬɨɜ ɝɟɤɫɟɧɚ-1 ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɦɟɫɢ ɫ ɝɟɤɫɚɧɨɦ, ɟɫɥɢ 5ɝ ɬɚɤɨɣ 
ɫɦɟɫɢ ɩɪɢɫɨɟɞɢɧɹɟɬ 8ɝ ɛɪɨɦɚ? 

43. Ⱦɟɣɫɬɜɢɟɦ ɤɚɤɢɯ ɪɟɚɝɟɧɬɨɜ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɟɜɪɚɳɟɧɢɹ: 
                                                                                                                                 

ĺCH3-CO-CH3 

         ɋɇ3-ɋɇ2-ɋɇ2ɋlĺ ɋɇ3-ɋɇ=ɋɇ2 ĺ ɋɇ3-ɋɇBr-CH2Brĺ CH3-C≡CH ? 

                                                                                                                                 

ĺCH3-CHBr-CH3 
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44. Ʉɚɤɨɣ ɬɟɬɪɚɯɥɨɪɚɥɤɚɧ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɢɧɤɨɜɨɣ ɩɵɥɢ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 
ɩɟɧɬɚɞɢɟɧ-2,3? 

45. Ʉɚɤɨɟ ɫɬɪɨɟɧɢɟ ɢɦɟɟɬ ɞɢɟɧ ɋ5ɇ8, ɟɫɥɢ ɩɪɢ ɟɝɨ ɨɡɨɧɨɥɢɡɟ ɨɛɪɚɡɭɸɬɫɹ 
ɮɨɪɦɚɥɶɞɟɝɢɞ, ɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ ɢ ɝɥɢɨɤɫɚɥɶ? 

46. Ⱦɥɹ ɩɨɥɧɨɝɨ ɝɢɞɪɢɪɨɜɚɧɢɹ β,8 ɝ ɧɟɧɚɫɵɳɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ, ɢɦɟɸɳɟɝɨ 
ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ 140, ɡɚɬɪɚɱɟɧɨ 448 ɦɥ ɜɨɞɨɪɨɞɚ (ɭɫɥɨɜɢɹ ɧɨɪɦɚɥɶɧɵɟ). Ʉ 
ɤɚɤɨɦɭ ɝɨɦɨɥɨɝɢɱɟɫɤɨɦɭ ɪɹɞɭ ɨɬɧɨɫɢɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞ?  

 

Ƚɚɥɨɝɟɧɩɪɨɢɡɜɨɞɧɵɟ ɚɰɢɤɥɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

 

47. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) β-ɯɥɨɪ-1-

ɣɨɞɩɪɨɩɚɧ; ɛ) β,β-ɞɢɛɪɨɦɩɪɨɩɚɧ; ɜ) 1,β-ɞɢɯɥɨɪɛɭɬɚɧ; ɝ) γ-ɯɥɨɪ-2-ɦɟɬɢɥɛɭɬɚɧ; ɞ) 
3-ɛɪɨɦ-2,5-ɞɢɦɟɬɢɥɝɟɤɫɚɧ; ɟ) β,γ,γ-ɬɪɢɛɪɨɦ-2-ɦɟɬɢɥɛɭɬɚɧ; ɠ) γ,γ-ɞɢɯɥɨɪ-2,2-

ɞɢɦɟɬɢɥɩɟɧɬɟɧ-4; ɡ) 1-ɯɥɨɪ-2-ɦɟɬɢɥɛɭɬɚɞɢɟɧ-1,γ; ɢ) 1-ɯɥɨɪ-2-ɛɪɨɦ-3-

ɦɟɬɢɥɩɟɧɬɟɧ-1; ɤ) γ-ɛɪɨɦ-2,3-ɞɢɦɟɬɢɥɝɟɤɫɟɧ-5; ɥ) γ-ɯɥɨɪ-3-ɦɟɬɢɥɩɟɧɬɚɞɢɟɧ-1,4; 

ɦ) γ-ɣɨɞɩɪɨɩɢɧ-1. 

48. ɋɤɨɥɶɤɨ ɢɡɨɦɟɪɨɜ ɢɦɟɟɬ ɦɨɧɨɯɥɨɪɩɪɨɢɡɜɨɞɧɨɟ γ,γ-ɞɢɦɟɬɢɥɝɟɤɫɚɧɚ. 
ɇɚɩɢɲɢɬɟ ɢɯ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ. 

49. ɍɤɚɠɢɬɟ ɩɭɬɶ ɫɢɧɬɟɡɚ ɢ ɪɟɚɝɟɧɬɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ β,β-ɞɢɯɥɨɪɩɪɨɩɚɧɚ ɢ β,β-

ɞɢɯɥɨɪ-3-ɦɟɬɢɥɛɭɬɚɧɚ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɥɤɟɧɨɜ. 
50. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɢ ɭɤɚɠɢɬɟ ɪɟɚɝɟɧɬɵ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ: 
ɚ) 4,4-ɞɢɦɟɬɢɥɩɟɧɬɟɧ-1ĺ β,γ-ɞɢɯɥɨɪ-4,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧ; 
ɛ) 1-ɛɪɨɦ-3,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧ ĺ 1,β-ɞɢɛɪɨɦ-3,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧ; 
ɜ) 1,1-ɞɢɛɪɨɦɛɭɬɚɧ ĺ β,β-ɞɢɯɥɨɪɛɭɬɚɧ. 
51. Ʉɚɤɢɟ ɜɟɳɟɫɬɜɚ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɯɥɨɪɚ ɧɚ: 
ɚ) ɝɟɤɫɚɞɢɟɧ-2,4; ɛ) β-ɦɟɬɢɥɝɟɤɫɚɞɢɟɧ-1,3? 

52. ɂɡ ɤɚɤɢɯ ɜɟɳɟɫɬɜ ɢ ɩɪɢ ɩɨɦɨɳɢ ɤɚɤɢɯ ɪɟɚɝɟɧɬɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ: ɚ)2-

ɛɪɨɦɩɟɧɬɚɧ; ɛ) 1,β-ɞɢɛɪɨɦɩɪɨɩɚɧ; ɜ) 1,γ-ɞɢɛɪɨɦɩɪɨɩɚɧ; ɝ) β-ɯɥɨɪɛɭɬɟɧ-2? 

53. ɂɫɯɨɞɹ ɢɡ ɤɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɭɞɨɛɧɟɟ ɜɫɟɝɨ ɩɨɥɭɱɢɬɶ: ɚ) ɋ2ɇ5ȼr; ɛ)ɋ2ɇ4ȼr2; 

ɜ) ɋɇ3-ɋɋl=ɋɇ2; ɝ) ɋɇ2ɋl-ɋɇ=ɋɇ2? 

54. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɛɪɨɦɢɞɚ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ 4 ɝ ɛɪɨɦɚ ɧɚ 10 ɝ β0%-

ɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) ɝɟɤɫɟɧɚ-1; ɛ) ɧɨɧɟɧɚ-4; ɜ) ɢɡɨɛɭɬɢɥɟɧɚ? 

55. Ʉɚɤɢɟ ɜɟɳɟɫɬɜɚ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɛɪɨɦɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ ɤ 
ɤɚɠɞɨɦɭ ɢɡ ɢɡɨɦɟɪɨɜ ɛɭɬɢɥɟɧɚ? 

56. Ɉɫɭɳɟɫɬɜɢɬɟ ɩɪɟɜɪɚɳɟɧɢɹ: 
ɚ) ɋɚɈĺɋɚɋ2ĺɋ2ɇ2ĺɋ2ɇ4ĺɋ2ɇ5ɋl; 

        ɛ) ɋ2ɇ5Ɉɇĺɋ2ɇ4ĺɋ2ɇ6ĺɋ2ɇ5ȼr. 

57. ɏɥɨɪɩɪɨɢɡɜɨɞɧɨɟ ɩɪɟɞɟɥɶɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɚ ɢɦɟɟɬ ɦɨɥɟɤɭɥɹɪɧɵɣ ɜɟɫ βγ7. 
ɉɪɨɰɟɧɬɧɵɣ ɫɨɫɬɚɜ ɷɬɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɥɟɞɭɸɳɢɣ: 89,9% ɯɥɨɪɚ ɢ 10,1% ɭɝɥɟɪɨɞɚ. 
ɇɚɣɞɢɬɟ ɟɝɨ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ. 

58. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɞɥɹ ɯɥɨɪɢɫɬɨɝɨ 
ɢɡɨɛɭɬɢɥɚ ɢ ɣɨɞɢɫɬɨɝɨ ɩɪɨɩɢɥɚ: ɚ) ɝɢɪɨɨɤɢɫɶɸ ɫɟɪɟɛɪɚ;       ɛ) ɜɨɞɨɣ (ɩɪɢ 
ɤɢɩɹɱɟɧɢɢ); ɜ) ɰɢɚɧɢɫɬɵɦ ɤɚɥɢɟɦ; ɝ) ɚɦɦɢɚɤɨɦ; ɞ) ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɬɪɢɟɦ; ɟ) 
ɫɩɢɪɬɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ. 
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ɋɩɢɪɬɵ 

 

59. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɩɢɪɬɨɜ: ɚ) 
ɞɢɦɟɬɢɥɷɬɢɥɤɚɪɛɢɧɨɥ; ɛ) ɢɡɨɩɪɨɩɢɥɷɬɢɥɤɚɪɛɢɧɨɥ; ɜ) 4,4-ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɥ-β; ɝ) 
2- ɦɟɬɢɥɛɭɬɢɧ-3- ɨɥ-β; ɞ) β,4-ɞɢɦɟɬɢɥɝɟɩɬɚɧɨɥ-4; ɟ) 4-ɯɥɨɪɛɭɬɟɧ-3-ɨɥ-1. 

60. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ ɫɩɢɪɬɵ: ɚ) ɩɪɨɩɚɧɨɥ-β; ɛ) β-ɦɟɬɢɥɩɟɧɬɚɧɨɥ-β; ɜ) β-

ɦɟɬɢɥɝɟɩɬɚɧɨɥ-3; ɝ) γ-ɷɬɢɥɝɟɤɫɚɧɨɥ-γ; ɞ) β,γ-ɞɢɦɟɬɢɥɛɭɬɚɧɨɥ-β; ɟ)β,β,4-

ɬɪɢɦɟɬɢɩɟɧɬɚɧɨɥ-3. 

61. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 
ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ ɫɩɢɪɬɵ: ɚ) ɦɟɬɢɥɤɚɪɛɢɧɨɥ; ɛ) ɬɪɟɬ.- ɛɭɬɢɥɨɜɵɣ ɫɩɢɪɬ; 
ɜ) ɦɟɬɢɥɷɬɢɥɢɡɨɩɪɨɩɢɥɤɚɪɛɢɧɨɥ; ɝ) ɢɡɨɩɪɨɩɢɥ-ɬɪɟɬ.-ɛɭɬɢɥɤɚɪɛɢɧɨɥ; ɞ) 
ɬɪɢɦɟɬɢɥɟɧɝɥɢɤɨɥɶ; ɟ) ɩɟɧɬɚɦɟɬɢɥɟɧɝɥɢɤɨɥɶ. 

62. ȼ ɫɨɫɬɚɜ ɪɨɡɨɜɨɝɨ ɦɚɫɥɚ ɜɯɨɞɹɬ ɫɩɢɪɬɵ: ɰɢɬɪɨɧɟɥɥɨɧ (β,6- ɞɢɦɟɬɢɥɨɤɬɟɧ-1-

ɨɥ-8), ɪɨɞɢɧɨɥ (β,6-ɞɢɦɟɬɢɥɨɤɬɟɧ-2-ɨɥ-8), ɥɢɧɚɥɨɨɥ (β,6-ɞɢɦɟɬɢɥɨɤɬɚɞɢɟɧ-2,7-ɨɥ-

6), ɝɟɪɚɧɢɨɥ (β,6-ɞɢɦɟɬɢɥɨɤɬɚɞɢɟɧ-2,6-ɨɥ-8). ɇɚɩɢɲɢɬɟ ɢɯ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ. 
63. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢɡɨɦɟɪɧɵɯ ɫɩɢɪɬɨɜ ɫɨɫɬɚɜɚ ɋ5ɇ11Ɉɇ ɢ 

ɧɚɡɨɜɢɬɟ ɢɯ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɚɦ. 
64. Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɨɥɢɡɚ ɜɨɞɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ 

ɳɟɥɨɱɟɣ ɫɥɟɞɭɸɳɢɯ ɝɚɥɨɝɟɧɩɪɨɢɡɜɨɞɧɵɯ ɚɥɤɚɧɨɜ: ɚ) 1- ɛɪɨɦɩɪɨɩɚɧ; ɛ) β-ɣɨɞ-2-

ɦɟɬɢɥɩɪɨɩɚɧ; ɜ) 1,3-ɞɢɯɥɨɪɩɪɨɩɚɧ; ɝ) 1-ɯɥɨɪ-2,3- ɞɢɦɟɬɢɥɩɟɧɬɚɧ; ɞ) β-ɣɨɞ-3-

ɷɬɢɥɩɟɧɬɚɧ; ɟ) β,γ-ɞɢɯɥɨɪɛɭɬɚɧ. 
65. Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɢɡ: ɚ) ɩɪɨɩɢɥɟɧɚ; ɛ) ɬɪɢɦɟɬɢɥɷɬɢɥɟɧɚ; ɜ) β,β-

ɞɢɦɟɬɢɥɛɭɬɟɧɚ-3-, ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɧɢɯ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɚ 
ɡɚɬɟɦ – ɜɨɞɵ? 

66. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɢɡ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ: ɚ) ɷɬɚɧɚ; ɛ) 
ɛɭɬɚɧɚ; ɜ) ɷɬɢɥɟɧɚ; ɝ) ɞɢɷɬɢɥɨɜɨɝɨ ɷɮɢɪɚ; ɞ) ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ. 

67. Ʉɚɤ ɩɨɥɭɱɢɬɶ ɢɡ ɩɟɪɜɢɱɧɨɝɨ ɢɡɨɛɭɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɬɪɟɬɢɱɧɵɣ? ɇɚɩɢɲɢɬɟ 
ɫɯɟɦɭ ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɩɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫɚ. 

68. Ʉɚɤɨɟ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ ɫɨɟɞɢɧɟɧɢɣ ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ ɫɢɥɶɧɵɦɢ 
ɤɢɫɥɨɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ? 

                  ɋ2ɇ5                                      ɋɋl2 – CCl3 

 ׀                                            ׀                   
ɋ2ɇ5 – ɋ – Ɉɇ  ɢɥɢ ɋɋl3 – CCl2 – C – OH 

 ׀                                            ׀                   
                   ɋ2ɇ5                                     ɋɋl2 – CCl3 

         Ɉɬɜɟɬ ɩɨɹɫɧɢɬɟ. 
69. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɫɥɨɠɧɵɯ ɷɮɢɪɨɜ ɭɤɫɭɫɧɨɣ 

ɤɢɫɥɨɬɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɫɩɢɪɬɚɦɢ: ɚ) ɛɭɬɚɧɨɥ-1; ɛ) ɩɟɧɬɚɧɨɥ-β; ɜ) β- 

ɦɟɬɢɥɛɭɬɚɧɨɥ-1. 

70. ɉɪɨɞɭɤɬ ɞɟɝɢɞɪɚɬɚɰɢɢ ɩɟɧɬɚɧɨɥɚ-β ɨɤɢɫɥɢɥɢ ɪɚɡɛ. ɪɚɫɬɜɨɪɨɦ ɄɆnɈ4 (ɩɨ 
ȼɚɝɧɟɪɭ). ɉɪɨɞɭɤɬ ɪɟɚɤɰɢɢ ɨɛɪɚɛɨɬɚɥɢ ɩɹɬɢɯɥɨɪɢɫɬɵɦ ɮɨɫɮɨɪɨɦ. ɇɚɡɨɜɢɬɟ ɩɨ 
ɂɘɉȺɄ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

71. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɭɤɚɡɚɜ ɢɯ ɭɫɥɨɜɢɹ: 
ɚ) ɋ2ɇ4ĺɋ2ɇ5Clĺɋ2ɇ5Ɉɇĺɋ2ɇ4ĺɋ2ɇ4(Ɉɇ)2ĺɋ2ɇ4ɋl2ĺɋ2ɇ4; 

ɛ) ɋ2ɇ5Ɉɇ ĺ ɋ2ɇ4 ĺ ɋ2ɇ4ɋl2 ĺɋ2ɇ2 ĺɋɇ3ɋɈɇ 
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       Ļ 

ɇ5ɋ2-Ɉ-ɋ2ɇ5; 

ɜ) ɋɇ4 ĺɋ2ɇ2 ĺɋ2ɇ4 ĺɋɇ2ȼr-CH2Br ĺɋɇ2Ɉɇ-ɋɇ2Ɉɇ. 
72. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɭɸ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ5ɇ11ȼr, ɤɨɬɨɪɨɟ ɩɪɢ 

ɝɢɞɪɨɥɢɡɟ ɞɚɟɬ ɬɪɟɬɢɱɧɵɣ ɫɩɢɪɬ, ɚ ɜ ɪɟɚɤɰɢɢ ɫɨ ɫɩɢɪɬɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ – 

ɬɪɢɦɟɬɢɥɷɬɢɥɟɧ. 
73. ɑɬɨ ɩɨɥɭɱɢɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɇȼr ɢ Ɋɋl5 ɧɚ: ɚ) β,β,4- ɬɪɢɦɟɬɢɥɩɟɧɬɚɧɨɥ-γ; ɛ) 

ɦɟɬɚɧɨɥ; ɜ) ɛɭɬɚɧɨɥ-β; ɝ) ɛɭɬɚɧɞɢɨɥ-2,3? 

74. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ 74 ɝ ɫɩɢɪɬɚ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ 
ɨɛɪɚɡɨɜɚɥɨɫɶ 16,8 ɥ ɨɥɟɮɢɧɚ. Ɉɩɪɟɞɟɥɢɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɫɩɢɪɬɚ, ɟɫɥɢ 
ɜɵɯɨɞ ɭɝɥɟɜɨɞɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 75% ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨɝɨ. ɇɚɩɢɲɢɬɟ 
ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɨɜ ɷɬɨɝɨ ɫɩɢɪɬɚ. 

75. Ʉɚɤɨɣ ɨɛɴɟɦ (ɩɪɢ ɧ.ɭ.) ɡɚɣɦɟɬ ɜɨɞɨɪɨɞ. ɩɨɥɭɱɚɟɦɵɣ ɞɟɣɫɬɜɢɟɦ β,5 ɝ ɧɚɬɪɢɹ 
ɧɚ ɪɚɫɬɜɨɪ βγ ɝ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ? 

76. Ʉɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ: ɚ) ɛɭɬɚɧɨɥɚ-1; ɛ) ɛɭɬɚɧɨɥɚ-β; ɜ) 
2,3-ɞɢɦɟɬɢɥɛɭɬɚɧɨɥɚ-2? 

77. ɉɨɞɟɣɫɬɜɭɣɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚ ɷɬɚɧɨɥ: ɚ) PBr5; ɛ)NaOH(ɫɩ. ɪ-ɪ); ɜ)Br2 (1 

ɦɨɥɶ); ɝ) AgOH (β ɦɨɥɶ). 
78. Ɋɚɫɩɨɥɨɠɢɬɟ ɜ ɪɹɞ ɩɨ ɥɟɝɤɨɫɬɢ ɞɟɝɢɞɪɚɬɚɰɢɢ ɫɥɟɞɭɸɳɢɟ ɫɩɢɪɬɵ: 4-

ɦɟɬɢɥɩɟɧɬɚɧɨɥ-1; 3- ɦɟɬɢɥɛɭɬɚɧɨɥ-2; 2-ɦɟɬɢɥɩɟɧɬɚɧɨɥ-2. 

79. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ: ɚ) ɚɥɥɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɫ ɩɹɬɢɯɥɨɪɢɫɬɵɦ 
ɮɨɫɮɨɪɨɦ; ɛ) ɞɟɝɢɞɪɚɬɚɰɢɢ ɛɭɬɚɧɨɥɚ-β ɢ β-ɦɟɬɢɥ-ɩɪɨɩɚɧɨɥɚ-β; ɜ) ɩɪɨɩɚɧɨɥɚ-β ɫ 
ɧɚɬɪɢɟɦ; ɝ) ɷɬɢɥɟɧɝɥɢɤɨɥɹ ɫ ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ (II); ɞ) ɩɟɧɬɚɧɨɥɚ-β ɫ ɯɥɨɪɢɫɬɵɦ 
ɬɢɨɧɢɥɨɦ; ɟ) ɬɪɟɬ.-ɛɭɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɫ ɤɚɥɢɟɦ. 

80. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɫɢɧɬɟɡɚ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) ɬɪɢɦɟɬɢɥɤɚɪɛɢɧɨɥɚ ɢɡ 
ɢɡɨɩɪɨɩɢɥɤɚɪɛɢɧɨɥɚ; ɛ) 1,β-ɞɢɛɪɨɦɩɪɨɩɚɧɚ ɢɡ ɩɪɨɩɚɧɨɥɚ-β; ɜ) ɛɭɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ 
ɢɡ ɷɬɢɥɟɧɚ; ɝ) ɛɭɬɚɧɞɢɨɥɚ-1,β ɢɡ ɛɭɬɚɧɨɥɚ-1;    ɞ) β,γ- ɞɢɦɟɬɢɥɛɭɬɚɧɚ ɢɡ 
ɩɪɨɩɚɧɨɥɚ-2. 

81. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ ɨɞɧɨɚɬɨɦɧɨɝɨ ɫɩɢɪɬɚ ɦɚɫɫɨɣ 1βɝ ɫ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɨɛɪɚɡɨɜɚɥɫɹ ɚɥɤɟɧ ɦɚɫɫɨɣ 6,γ ɝ. ȼɵɯɨɞ 
ɩɪɨɞɭɤɬɚ ɫɨɫɬɚɜɢɥ 75%. Ɉɩɪɟɞɟɥɢɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɮɨɪɦɭɥɭ ɢɫɯɨɞɧɨɝɨ ɫɩɢɪɬɚ. 

82. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɷɬɢɥɟɧɝɥɢɤɨɥɹ ɢ ɝɥɢɰɟɪɢɧɚ ɫ ɚɡɨɬɧɨɣ 
ɤɢɫɥɨɬɨɣ. Ʉɚɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɢɦɟɟɬ ɩɪɨɞɭɤɬ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɧɢɬɪɭɸɳɟɣ ɫɦɟɫɢ ɧɚ ɝɥɢɰɟɪɢɧ? 

83. ȼ ɬɪɟɯ ɩɪɨɛɢɪɤɚɯ ɛɟɡ ɧɚɞɩɢɫɟɣ ɧɚɯɨɞɹɬɫɹ ɠɢɞɤɨɫɬɢ: ɧ.-ɩɪɨɩɚɧɨɥ, 1-

ɯɥɨɪɛɭɬɚɧ ɢ ɝɥɢɰɟɪɢɧ. ɉɪɢ ɩɨɦɨɳɢ ɤɚɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɪɚɡɥɢɱɢɬɶ 
ɷɬɢ ɜɟɳɟɫɬɜɚ? ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɷɬɢɯ ɪɟɚɤɰɢɣ. 

 

Ʉɚɪɛɨɧɢɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 

 

84. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) ɦɭɪɚɜɶɢɧɵɣ 
ɚɥɶɞɟɝɢɞ; ɛ) ɩɪɨɩɢɨɧɨɜɵɣ ɚɥɶɞɟɝɢɞ; ɜ) ɬɪɢɯɥɨɪɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; ɝ) β-

ɦɟɬɢɥɩɟɧɬɚɧɚɥɶ; ɞ) ɛɭɬɟɧ-2-ɚɥɶ; ɟ) γ,γ-ɞɢɦɟɬɢɥɩɟɧɬɚɧɚɥɶ; ɠ) ɚɰɟɬɨɧ; ɡ) β,4-

ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɧ-γ; ɢ) β-ɦɟɬɢɥɝɟɤɫɚɧɨɧ-γ; ɤ) ɝɟɤɫɟɧ-5-ɨɧ-β; ɥ) ɞɢɦɟɬɢɥɭɤɫɭɫɧɵɣ 
ɚɥɶɞɟɝɢɞ; ɦ) ɦɟɬɢɥɩɪɨɩɢɥɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; ɧ) ɩɪɨɩɢɥɛɭɬɢɥɤɟɬɨɧ; ɨ) ɩɪɨɩɢɥ-

ɬɪɟɬ.-ɛɭɬɢɥɤɟɬɨɧ. 
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85. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɂɘɉȺɄ ɫɥɟɞɭɸɳɢɟ 
ɫɨɟɞɢɧɟɧɢɹ: ɚ) ɢɡɨɦɚɫɥɹɧɵɣ ɚɥɶɞɟɝɢɞ; ɛ) ɬɪɢɦɟɬɢɥɚɰɟɬɚɥɶɞɟɝɢɞ; 
ɜ)ɦɟɬɢɥɢɡɨɩɪɨɩɢɥɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; ɝ) ɞɢɩɪɨɩɢɥɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; ɞ) 
ɷɬɢɥɢɡɨɩɪɨɩɢɥɤɟɬɨɧ; ɟ) ɦɟɬɢɥɩɪɨɩɢɥɤɟɬɨɧ; ɠ) ɦɟɬɢɥ-ɬɪɟɬ.-ɛɭɬɢɥɤɟɬɨɧ; ɡ) ɞɢ-

ɜɬɨɪ.-ɛɭɬɢɥɤɟɬɨɧ.  
86. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɢɡɨɦɟɪɧɵɟ ɚɥɶɞɟɝɢɞɵ ɢ 

ɤɟɬɨɧɵ ɫɨɫɬɚɜɚ ɋ5ɇ10Ɉ. 
87. Ʉɚɤɢɟ ɤɟɬɨɧɵ ɩɨɥɭɱɚɬɫɹ, ɟɫɥɢ ɩɨɞɜɟɪɝɧɭɬɶ ɝɢɞɪɚɬɚɰɢɢ ɩɨ Ʉɭɱɟɪɨɜɭ: ɚ) 

ɩɟɧɬɢɧ-1; ɛ) γ-ɦɟɬɢɥɛɭɬɢɧ-1; ɜ) γ,γ-ɞɢɦɟɬɢɥɩɟɧɬɢɧ-1? 

88. ɋ ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɛɭɬɚɧɨɧ-β ɢɡ ɛɭɬɚɧɨɥɚ-1? 

89. Ɉɫɭɳɟɫɬɜɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɢ ɧɚɡɨɜɢɬɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɩɪɨɞɭɤɬɵ: 

ɚ) ɋ2ɇ4 ɇ2Ɉ   Ⱥ  ɋuɈ  Ȼ  Ag2O   B  PCl5   Ƚ  ɋɇ3ɋɈɈNa  Ⱦ;  

ɛ) ɋɇ3ɋl  KCN  A  H2O  Ȼ ȼɚ  ȼ      t0     Ƚ  ɇ2     Ⱦ. 

90. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɩɪɨɩɢɨɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ ɢ ɦɟɬɢɥɷɬɢɥɤɟɬɨɧɚ 
ɬɪɟɦɹ ɫɩɨɫɨɛɚɦɢ. 

91. ɂɡ ɷɬɢɥɚɰɟɬɢɥɟɧɚ ɩɨɥɭɱɢɬɟ ɛɭɬɚɧɨɧ ɢ ɧɚɩɢɲɢɬɟ ɞɥɹ ɧɟɝɨ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ ɫ: ɚ) ɩɹɬɢɯɥɨɪɢɫɬɵɦ ɮɨɫɮɨɪɨɦ; ɛ) ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ; 

ɜ)ɝɢɞɪɨɫɢɥɚɦɢɧɨɦ. 
92. Ɉɩɪɟɞɟɥɢɬɟ ɫɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ3ɇ6Ɉ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɝɢɞɪɢɪɨɜɚɧɢɢ ɨɧɨ ɩɪɢɫɨɟɞɢɧɹɟɬ ɜɨɞɨɪɨɞ, ɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫ 
ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ(II) ɨɛɪɚɡɭɟ ɨɫɚɞɨɤ ɤɢɪɩɢɱɧɨ-ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ. ɇɚɩɢɲɢɬɟ 
ɭɪɚɜɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɪɟɚɤɰɢɣ. 

93. Ɉɩɪɟɞɟɥɢɬɟ ɫɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ6ɇ12Ɉ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɧɨ 
ɪɟɚɝɢɪɭɟɬ ɫ ɝɢɞɪɨɤɫɢɥɚɦɢɧɨɦ, ɚ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɞɚɟɬ ɭɤɫɭɫɧɭɸ, ɩɪɨɩɢɨɧɨɜɭɸ ɢ 
ɦɚɫɥɹɧɭɸ ɤɢɫɥɨɬɵ. 

94.  ȼɟɳɟɫɬɜɨ ɫɨɫɬɚɜɚ ɋ5ɇ12Ɉ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɞɚɟɬ ɫɨɟɞɢɧɟɧɢɟ ɋ5ɇ10Ɉ, ɚ ɩɪɢ 
ɞɚɥɶɧɟɣɲɟɦ ɨɤɢɫɥɟɧɢɢ – ɫɦɟɫɶ ɭɤɫɭɫɧɨɣ ɢ ɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬ. ɉɪɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɦɟɬ. ɧɚɬɪɢɟɦ ɨɧɨ ɨɛɪɚɡɭɟɬ ɫɨɟɞɢɧɟɧɢɟ ɋ5ɇ11ɈNa. Ɉɩɪɟɞɟɥɢɬɟ 
ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɢɧɬɟɡɢɪɭɣɬɟ ɟɝɨ. 

95. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɚɥɶɞɨɥɶɧɨɣ ɢ ɤɪɨɬɨɧɨɜɨɣ ɤɨɧɞɟɧɫɚɰɢɣ: ɚ) 
ɦɚɫɥɹɧɨɝɨ ɚɥɶɞɟɝɢɞɚ; ɛ) ɞɢɷɬɢɥɤɟɬɨɧɚ. 

96. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ: ɚ) ɛɭɬɚɧɨɧɚ-β ɫ ɛɢɫɭɥɶɮɢɬɨɦ ɧɚɬɪɢɹ; ɛ) γ-

ɦɟɬɢɥɛɭɬɚɧɚɥɹ ɫ ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ; ɜ) ɚɰɟɬɚɥɶɞɟɝɢɞɚ ɫ ɷɬɚɧɨɥɨɦ (1:β, ɜ ɩɪɢɫ. 
ɇɋl); ɝ) ɩɟɧɬɚɧɨɧɚ-β ɫ ɩɹɬɢɯɥɨɪɢɫɬɵɦ ɮɨɫɮɨɪɨɦ;   ɞ) ɝɢɞɪɨɥɢɡɚ ɛɢɫɭɥɶɮɢɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɧɨɝɨ ɨɤɬɚɧɨɧɚ-β ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɨɞɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ; ɟ) ɝɟɤɫɚɧɨɧɚ-2 

ɫ ɷɬɢɥɚɦɢɧɨɦ; ɠ) β- ɦɟɬɢɥɩɪɨɩɚɧɚɥɹ ɫ ɠɢɞɤɨɫɬɶɸ Ɏɟɥɢɧɝɚ.   
97. Ʉɚɤ ɩɨɥɭɱɢɬɶ ɤɪɨɬɨɧɨɜɵɣ ɚɥɶɞɟɝɢɞ ɢɡ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ? 

98. Ⱦɥɹ ɤɚɤɢɯ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɫɨɟɞɢɧɟɧɢɣ ɜɨɡɦɨɠɧɚ ɚɥɶɞɨɥɶɧɚɹ ɢ 
ɤɪɨɬɨɧɨɜɚɹ ɤɨɧɞɟɧɫɚɰɢɢ: ɚ) ɬɪɢɦɟɬɢɥɭɤɫɭɫɧɵɣ ɚɥɶɞɟɝɢɞ; ɛ) β- ɦɟɬɢɥɩɪɨɩɢɨɧɨɜɵɣ 
ɚɥɶɞɟɝɢɞ; ɜ) ɚɰɟɬɨɧ? 

99. ȼ ɬɪɟɯ ɩɪɨɛɢɪɤɚɯ ɧɚɯɨɞɹɬɫɹ ɨɤɬɚɧɨɧ-β, ɨɤɬɚɧɨɧ-γ ɢ ɢɡɨɜɚɥɟɪɢɚɧɨɜɵɣ 
ɚɥɶɞɟɝɢɞ. Ʉɚɤɢɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɠɞɨɟ ɢɡ ɜɟɳɟɫɬɜ?  

100. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ ɪɟɚɤɰɢɣ, ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɩɪɨɬɟɤɚɸɬ ɞɥɹ 
ɚɥɶɞɟɝɢɞɨɜ, ɧɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɞɭɬ ɞɥɹ ɤɟɬɨɧɨɜ. 
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Ʉɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ 

 

101. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɤɢɫɥɨɬ: ɚ) β- 

ɦɟɬɢɥɝɟɤɫɚɧɨɜɚɹ; ɛ) β,γ-ɞɢɦɟɬɢɥɛɭɬɚɧɨɜɚɹ; ɜ) ɜɚɥɟɪɢɚɧɨɜɚɹ; ɝ) ɢɡɨɦɚɫɥɹɧɚɹ;  ɞ) 
ɩɪɨɩɢɨɧɨɜɚɹ; ɟ) ɦɟɬɢɥɢɡɨɩɪɨɩɢɥɭɤɫɭɧɚɹ; ɠ) ɞɢɦɟɬɢɥɷɬɢɥɭɤɫɭɫɧɚɹ. 

102. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɧɵɯ ɤɢɫɥɨɬ ɫɨɫɬɚɜɚ ɋ6ɇ12Ɉ2. 

103. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɤɢɫɥɨɬ ɫɨɫɬɚɜɚ ɋ7ɇ14Ɉ2, ɫɨɞɟɪɠɚɳɢɟ 
ɜ ɝɥɚɜɧɨɣ ɰɟɩɢ ɚ) ɩɹɬɶ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ; ɛ) ɲɟɫɬɶ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ. ɇɚɡɨɜɢɬɟ ɢɯ ɩɨ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ. 

104. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɫɢɧɬɟɡɚ ɤɢɫɥɨɬ ɧɢɬɪɢɥɶɧɵɦ ɫɩɨɫɨɛɨɦ, 
ɢɫɩɨɥɶɡɭɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɜɟɳɟɫɬɜ: ɚ) 1-ɛɪɨɦɩɪɨɩɚɧ; ɛ) 1-ɛɪɨɦ-2-

ɦɟɬɢɥɩɪɨɩɚɧ; ɜ) ɜɬɨɪ.-ɛɭɬɢɥɛɪɨɦɢɞ. ɇɚɡɨɜɢɬɟ ɩɨɥɭɱɟɧɧɵɟ ɤɢɫɥɨɬɵ. 
105. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɢɡɨɜɚɥɟɪɢɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: ɚ) 

ɨɤɢɫɥɟɧɢɟɦ ɩɟɪɜɢɱɧɨɝɨ ɫɩɢɪɬɚ; ɛ) ɨɤɢɫɥɟɧɢɟɦ ɚɥɶɞɟɝɢɞɚ; ɜ) ɝɢɞɪɨɥɢɡɨɦ ɧɢɬɪɢɥɚ; 
ɝ) ɝɢɞɪɨɥɢɡɨɦ ɫɥɨɠɧɨɝɨ ɷɮɢɪɚ; ɞ) ɝɢɞɪɨɥɢɡɨɦ ɚɧɝɢɞɪɢɞɚ ɤɢɫɥɨɬɵ; ɟ) ɫ ɩɨɦɨɳɶɸ 
ɦɚɝɧɢɣɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

106. ɇɚɡɨɜɢɬɟ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ: ɚ) γ- 

ɦɟɬɢɥɛɭɬɚɧɨɥɚ-1; ɛ) γ-ɦɟɬɢɥɛɭɬɚɧɨɥɚ-β; ɜ) β-ɦɟɬɢɥɝɟɩɬɚɧɚɥɹ; ɝ) β- ɦɟɬɢɥɛɭɬɚɧɚɥɹ; 
ɞ) ɞɢɷɬɢɥɤɚɪɛɢɧɨɥɚ. 

107. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɢ ɧɚɡɨɜɢɬɟ ɫɨɟɞɢɧɟɧɢɹ Ⱥ,Ȼ,ȼ,Ƚ: 
ɚ) (ɋɇ3)2ɋ=ɋɇ2  ɇ2Ɉ ДHgSO4]  A   PCl5    Ȼ   KCN   B  H2O  Ƚ; 

ɛ) ɋɇ2=ɋɇ2  [OЖɩɨ ȼɚɝɧɟɪɭ   Ⱥ   ДOЖ    Ȼ   ДOЖ    ȼ   βPCl5   Ƚ. 
108. Ʉɚɤɢɟ ɤɢɫɥɨɬɵ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɧɚ 

ɫɥɟɞɭɸɳɢɟ ɦɚɝɧɢɣɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ: ɚ) ɛɪɨɦɢɫɬɵɣ ɩɪɨɩɢɥɦɚɝɧɢɣ; ɛ) 
ɣɨɞɢɫɬɵɣ ɢɡɨɚɦɢɥɦɚɝɧɢɣ; ɜ) 1-ɯɥɨɪ-2- ɦɟɬɢɥɩɪɨɩɢɥɦɚɝɧɢɣ; ɝ) β-

ɣɨɞɛɭɬɢɥɦɚɝɧɢɣ? 

109. Ʉɚɤɢɟ ɤɢɫɥɨɬɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɞɟɣɫɬɜɢɢ ɷɧɟɪɝɢɱɧɵɯ ɨɤɢɫɥɢɬɟɥɟɣ 
(ɯɪɨɦɨɜɨɣ ɫɦɟɫɢ) ɧɚ ɢɡɨɦɟɪɧɵɟ ɨɥɟɮɢɧɵ ɫɨɫɬɚɜɚ ɋ4ɇ8? ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɚɤɰɢɣ. 

110. Ɋɚɫɩɨɥɨɠɢɬɟ ɜ ɪɹɞ ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɤɢɫɥɨɬɧɵɯ ɫɜɨɣɫɬɜ: ɚ) 
ɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɰɢɚɧɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ, α-ɰɢɚɧɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ, ȕ-

ɰɢɚɧɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ; ɛ) ɬɪɢɦɟɬɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ, ɬɪɢɮɬɨɪɭɤɫɭɫɧɚɹ 
ɤɢɫɥɨɬɚ, ɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ, ɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɬɪɢɯɥɨɪɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ; ɜ) α-

ɯɥɨɪɜɚɥɟɪɢɚɧɨɜɚɹ ɤɢɫɥɨɬɚ, ȕ- ɯɥɨɪɜɚɥɟɪɢɚɧɨɜɚɹ ɤɢɫɥɨɬɚ, α-ɛɪɨɦɜɚɥɟɪɢɚɧɨɜɚɹ 
ɤɢɫɥɨɬɚ, α-ɧɢɬɪɨ- ȕ-ɯɥɨɪɜɚɥɟɪɢɚɧɨɜɚɹ ɤɢɫɥɨɬɚ. 

111. Ʉɚɤ ɪɚɡɥɢɱɢɬɶ ɦɭɪɚɜɶɢɧɭɸ ɢ ɭɤɫɭɫɧɭɸ ɤɢɫɥɨɬɵ? ɉɪɢɜɟɞɢɬɟ 
ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɨɬɥɢɱɚɸɳɢɟ ɦɭɪɚɜɶɢɧɭɸ ɤɢɫɥɨɬɭ ɨɬ ɩɪɨɱɢɯ ɤɢɫɥɨɬ. 

112. ɇɚɩɢɲɢɬɟ ɞɟɫɹɬɶ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɫɥɨɠɧɵɯ ɷɮɢɪɨɜ. 
113. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ:  
ɚ) ɋɇ3 –ɋɇ=ɋɇ2 ĺ (ɋɇ3)2ɋɇ-ɋɈɈɇ; 
ɛ) ɋɇ3-ɋɇ2-ɋɇ=ɋɇ2 ĺ ɋɇ3ɋɇ2ɋɈɈɇ; 
ɜ) (ɋɇ3)2-ɋ=ɋɇ2 ĺ (ɋɇ3)3ɋ-ɋɈɈɇ. 
114. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ: ɚ) ɞɟɝɢɞɪɚɬɚɰɢɢ ɝɥɭɬɚɪɨɜɨɣ ɤɢɫɥɨɬɵ; 

ɛ) ɳɟɥɨɱɧɨɝɨ ɝɢɞɪɨɥɢɡɚ ɷɬɢɥɨɜɨɝɨ ɷɮɢɪɚ ɹɧɬɚɪɧɨɣ ɤɢɫɥɨɬɵ; ɜ) ɚɧɝɢɞɪɢɞɚ 
ɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ ɫ ɚɦɦɢɚɤɨɦ; ɝ) ɛɪɨɦɢɪɨɜɚɧɢɹ ɢɡɨɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ; ɞ) 
ɦɚɥɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɫ ɦɟɬɚɧɨɥɨɦ (1:β); ɟ) ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɫ ɦɚɝɧɢɟɦ; ɠ) 
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ɝɢɞɪɨɥɢɡɚ ɧɢɬɪɢɥɚ ɤɚɩɪɨɧɨɜɨɣ ɤɢɫɥɨɬɵ;        ɡ) ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɫ 
ɚɦɦɢɚɤɚɬɨɦ ɫɟɪɟɛɪɚ. 

115. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɷɬɟɪɢɮɢɤɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɩɨɥɭɱɚɸɬɫɹ: ɚ) ɷɬɢɥɮɨɪɦɢɚɬ; ɛ) ɷɬɢɥɨɜɵɣ ɷɮɢɪ β,γ-ɞɢɦɟɬɢɥɩɟɧɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ; 
ɜ) ɩɨɥɧɵɣ ɭɤɫɭɫɧɨɤɢɫɥɵɣ ɷɮɢɪ 1,β-ɛɭɬɚɧɞɢɨɥɚ. 

116. Ʉ ɤɚɤɨɦɭ ɤɥɚɫɫɭ ɫɨɟɞɢɧɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɠɢɪɵ? ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɭɸ 
ɮɨɪɦɭɥɭ ɬɪɢɩɚɥɶɦɢɬɢɧɚ ɢ ɪɟɚɤɰɢɸ ɟɝɨ ɨɦɵɥɟɧɢɹ ɪɚɫɬɜɨɪɨɦ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. 

 

Ⱥɦɢɧɨɤɢɫɥɨɬɵ 

 

117. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɤɢɫɥɨɬ: ɚ) ȕ- 

ɚɦɢɧɨɦɚɫɥɹɧɚɹ; ɛ) ȕ,ȕ-ɞɢɦɟɬɢɥ- α-ɚɦɢɧɨɦɚɫɥɹɧɚɹ; ɜ) ȕ-ɢɡɨɩɪɨɩɢɥ-α- 

ɚɦɢɧɨɜɚɥɟɪɢɚɧɨɜɚɹ; ɝ) ȕ- ɦɟɬɢɥ-ȕ-ɷɬɢɥ- α-ɚɦɢɧɨɜɚɥɟɪɢɚɧɨɜɚɹ; ɞ) α-ɚɦɢɧɨ-ȕ- 

ɨɤɫɢɦɚɫɥɹɧɚɹ; ɟ) α-ɦɟɬɢɥ-Ȗ- ɚɦɢɧɨɜɚɥɟɪɢɚɧɨɜɚɹ. 
118. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɢ ɧɚɡɨɜɢɬɟ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ 

ɧɨɦɟɧɤɥɚɬɭɪɟ ɫɥɟɞɭɸɳɢɟ ɤɢɫɥɨɬɵ: ɚ) ɝɥɢɰɢɧ; ɛ) γ-ɚɦɢɧɨɛɭɬɚɧɨɜɭɸ; ɜ)α-ɚɥɚɧɢɧ; 
ɝ) 4-ɚɦɢɧɨ-2-ɦɟɬɢɥɩɟɧɬɚɧɨɜɭɸ. 

119. ɋɢɧɬɟɡɢɪɭɣɬɟ ɦɟɬɨɞɨɦ Ɂɟɥɢɧɫɤɨɝɨ ɫɥɟɞɭɸɳɢɟ ɤɢɫɥɨɬɵ: ɚ) α- 

ɚɦɢɧɨɩɪɨɩɢɨɧɨɜɭɸ; ɛ) α- ɚɦɢɧɨɦɚɫɥɹɧɭɸ; ɜ) α- ɚɦɢɧɨɢɡɨɤɚɩɪɨɧɨɜɭɸ; ɝ) α- 

ɚɦɢɧɨ- ȕ- ɦɟɬɢɥɜɚɥɟɪɢɚɧɨɜɭɸ; ɞ) α- ɚɦɢɧɨɢɡɨɜɚɥɟɪɢɚɧɨɜɭɸ. 
120. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɫɢɧɬɟɡɚ ɩɨ ɦɟɬɨɞɭ ɒɬɪɟɤɤɟɪɚ ɫɥɟɞɭɸɳɢɯ ɤɢɫɥɨɬ: ɚ) 

α-ɚɥɚɧɢɧɚ; ɛ) β-ɚɦɢɧɨ-3,3-ɞɢɦɟɬɢɥɛɭɬɚɧɨɜɨɣ; ɜ) β-ɚɦɢɧɨ-2- ɦɟɬɢɥɛɭɬɚɧɨɜɨɣ. 
121. ɑɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ α-, ȕ-, Ȗ- ɚɦɢɧɨɤɚɩɪɨɧɨɜɵɯ ɤɢɫɥɨɬ? 

122. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɨɣ 
ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) α-ɚɦɢɧɨɤɚɩɪɨɧɨɜɨɣ ɤɢɫɥɨɬɵ; ɛ) ȕ- ɚɦɢɧɨɦɚɫɥɹɧɨɣ 
ɤɢɫɥɨɬɵ; ɜ) α- ɚɦɢɧɨɜɚɥɟɪɢɚɧɨɜɨɣ ɤɢɫɥɨɬɵ; ɝ) Ȗ- ɚɦɢɧɨɤɚɩɪɨɧɨɜɨɣ ɤɢɫɥɨɬɵ. 

123. ɂɦɟɸɬɫɹ ɪɚɫɬɜɨɪɵ ɚɦɢɧɨɭɤɫɭɫɧɨɣ, α- ɚɦɢɧɨɩɪɨɩɢɨɧɨɜɨɣ, ȕ- 

ɚɦɢɧɨɩɪɨɩɢɨɧɨɜɨɣ ɤɢɫɥɨɬ. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɯ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ: ɚ) ɜɨɞɧɵɦ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ; ɛ) ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɨɣ; ɜ) 
ɣɨɞɢɫɬɵɦ ɦɟɬɢɥɨɦ; ɝ) ɷɬɢɥɨɜɵɦ ɫɩɢɪɬɨɦ (ɜ ɩɪɢɫ. ɇɋl). 

124. ɉɪɢ ɞɟɣɫɬɜɢɢ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɵ ɧɚ 0,5 ɝ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ ɚɥɚɧɢɧ, 
ɨɛɪɚɡɨɜɚɥɨɫɶ 46,β ɫɦ3 ɚɡɨɬɚ. ȼɵɱɢɫɥɢɬɟ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɚɥɚɧɢɧɚ ɜ 
ɢɫɫɥɟɞɭɟɦɨɣ ɫɦɟɫɢ. 

125. ɍɫɬɚɧɨɜɢɬɟ ɫɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ ɫɨɫɬɚɜɚ ɋ3ɇ7Ɉ2N, ɨɛɥɚɞɚɸɳɟɝɨ 
ɚɦɮɨɬɟɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɨɟ ɫ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɨɣ ɜɵɞɟɥɹɟɬ ɚɡɨɬ, ɫ 
ɷɬɚɧɨɥɨɦ ɞɚɟɬ ɋ5ɇ11Ɉ2N, ɚ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ – ɋ6ɇ10Ɉ2N2. 

 

ɍɝɥɟɜɨɞɵ 

 

126. Ɂɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɭɝɥɟɜɨɞɨɜ ɜ ɬɟɬɪɚɞɶ ɢ 
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ɚ) ɤ ɤɚɤɢɦ ɝɪɭɩɩɚɦ ɦɨɧɨɫɚɯɚɪɢɞɨɜ ɩɨ ɱɢɫɥɭ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɨɬɧɨɫɹɬɫɹ ɷɬɢ 
ɫɨɟɞɢɧɟɧɢɹ? 

ɛ) Ʉɚɤɢɟ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɚɥɶɞɨɡɚɦɢ, ɚ ɤɚɤɢɟ – ɤɟɬɨɡɚɦɢ? 

ɜ) Ɉɛɨɡɧɚɱɶɬɟ ɡɜɟɡɞɨɱɤɚɦɢ ɚɫɢɦɦɟɬɪɢɱɟɫɤɢɟ ɚɬɨɦɵ ɭɝɥɟɪɨɞɚ. ɋɤɨɥɶɤɨ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢɡɨɦɟɪɨɜ ɢɦɟɟɬ ɤɚɠɞɵɣ ɢɡ ɷɬɢɯ ɚɬɨɦɨɜ? 

ɝ) Ʉ ɤɚɤɨɦɭ ɪɹɞɭ (D- ɢɥɢ L-) ɩɪɢɧɚɞɥɟɠɚɬ ɷɬɢ ɦɨɧɨɡɵ? 

127. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɨɩɬɢɱɟɫɤɨɝɨ ɚɧɬɢɩɨɞɚ D-ɝɚɥɚɤɬɨɡɵ. 
128. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɹɜɥɟɧɢɟ ɬɚɭɬɨɦɟɪɢɢ? ɇɚɩɢɲɢɬɟ ɫɯɟɦɭ ɨɛɪɚɡɨɜɚɧɢɹ 

ɰɢɤɥɢɱɟɫɤɨɣ ɩɨɥɭɚɰɟɬɚɥɶɧɨɣ ɮɨɪɦɵ ɞɥɹ D-ɪɢɛɨɡɵ, D- ɞɟɡɨɤɫɢɪɢɛɨɡɵ ɢ D- 

ɪɢɛɭɥɨɡɵ. ɍɤɚɠɢɬɟ ɝɥɸɤɨɡɢɞɧɵɣ ɝɢɞɪɨɤɫɢɥ ɜ ɢɯ ɫɨɫɬɚɜɟ. 
129. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɢ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ 

ɨɥɢɝɨɫɚɯɚɪɢɞɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɢɡ: ɚ) ɞɜɭɯ ɦɨɥɟɤɭɥ D-ɝɚɥɚɤɬɨɡɵ; ɛ)ɞɜɭɯ ɦɨɥɟɤɭɥ 
D-ɮɪɭɤɬɨɡɵ; ɜ) ɬɪɟɯ ɨɫɬɚɬɤɨɜ D-ɝɥɸɤɨɡɵ. 

130. ɇɚ ɩɪɢɦɟɪɟ ɮɪɭɤɬɨɡɭ ɩɨɤɚɠɢɬɟ, ɤɚɤ ɩɨɫɬɪɨɟɧɵ ɩɢɪɚɧɨɡɧɵɟ ɢ 
ɮɭɪɚɧɨɡɧɵɟ ɮɨɪɦɵ ɭɝɥɟɜɨɞɨɜ. 

131. ɑɬɨ ɬɚɤɨɟ ɦɭɬɚɪɨɬɚɰɢɹ? ɇɚɩɢɲɢɬɟ ɬɚɭɬɨɦɟɪɧɵɟ ɩɪɟɜɪɚɳɟɧɢɹ D- 

ɦɚɧɧɨɡɵ ɢ L- ɝɚɥɚɤɬɨɡɵ. 
132. Ɉɫɭɳɟɫɬɜɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɪɟɜɪɚɳɟɧɢɹ: 
ɚ) ɤɪɚɯɦɚɥĺ ɦɚɥɶɬɨɡɚ ĺ ɝɥɸɤɨɡɚ ĺ ɝɥɸɤɨɧɨɜɚɹ ɤɢɫɥɨɬɚ; 
ɛ) ɰɟɥɥɸɥɨɡɚ ĺ ɰɟɥɥɨɛɢɨɡɚ ĺ ɝɥɸɤɨɡɚ ĺ ɩɟɧɬɚɚɰɟɬɢɥɝɥɸɤɨɡɚ; 
133. ɇɚɩɢɲɢɬɟ ɪɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ : ɚ) ɪɢɛɨɡɵ ɫ ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ; 

ɛ) ɤɫɢɥɨɡɵ ɫ ɢɡɛ. ɣɨɞɦɟɬɚɧɚ; ɜ) ɦɚɧɧɨɡɵ ɫ ɮɟɧɢɥɝɢɞɪɚɡɢɧɨɦ;     ɝ) ɝɚɥɚɤɬɨɡɵ ɫ 
ɝɢɞɪɨɤɫɢɞɨɦ ɦɟɞɢ (II); ɞ) ɮɪɭɤɬɨɡɵ ɫ ɭɤɫɭɫɧɵɦ ɚɧɝɢɞɪɢɞɨɦ; ɟ) ɥɚɤɬɨɡɵ ɫ 
ɦɟɬɚɧɨɥɨɦ ɜ ɩɪɢɫ. ɇɋl; ɠ) ɨɤɢɫɥɟɧɢɹ ɰɟɥɥɨɛɢɨɡɵ ɫ ɯɥɨɪɧɨɣ ɜɨɞɨɣ.  

134. ȼ ɤɚɤɢɟ ɝɟɤɫɨɡɵ ɛɭɞɟɬ ɩɪɟɜɪɚɳɚɬɶɫɹ D-ɝɚɥɚɤɬɨɡɚ ɜ ɫɥɚɛɨɳɟɥɨɱɧɨɦ 
ɪɚɫɬɜɨɪɟ? 

135. ɇɚɡɨɜɢɬɟ ɞɜɚ ɦɨɧɨɫɚɯɚɪɢɞɚ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɬɨɬ ɠɟ ɨɡɚɡɨɧ, ɱɬɨ ɢ         L-

ɦɚɧɧɨɡɚ. 
 

Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɟ 
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136. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) 1,γ,5-

ɬɪɢɷɬɢɥɛɟɧɡɨɥ; ɛ) ɦ.-ɤɫɢɥɨɥ; ɜ) 1-ɦɟɬɢɥ-4-ɬɪɟɬ.-ɛɭɬɢɥɛɟɧɡɨɥ; ɝ) β,4-ɞɢɯɥɨɪ- 1,3-

ɞɢɦɟɬɢɥɛɟɧɡɨɥ; ɞ) ɞɢɮɟɧɢɥɦɟɬɚɧ. 
137. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɜɫɟɯ ɢɡɨɦɟɪɨɜ ɪɹɞɚ ɛɟɧɡɨɥɚ, 

ɢɦɟɸɳɢɯ ɮɨɪɦɭɥɭ ɋ9ɇ12, ɢ ɧɚɡɨɜɢɬɟ ɢɯ. 
138. ɋɤɨɥɶɤɨ δ-ɫɜɹɡɟɣ ɢɦɟɟɬɫɹ ɜ ɦɨɥɟɤɭɥɚɯ: ɚ) ɛɟɧɡɨɥɚ; ɛ) ɤɫɢɥɨɥɚ?  
139. Ʉɚɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɞɟɝɢɞɪɢɪɨɜɚɧɢɢ: 

ɚ) ɰɢɤɥɨɝɟɤɫɚɧɚ; ɛ) 1,2- ɞɢɦɟɬɢɥɰɢɤɥɨɝɟɤɫɚɧɚ? 

140. Ʉɚɤɢɟ ɝɨɦɨɥɨɝɢ ɛɟɧɡɨɥɚ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ: ɚ) ɩɪɨɩɢɧɚ; ɛ) 
ɛɭɬɢɧɚ-1; ɜ) ɛɭɬɢɧɚ-2? 

141. Ʉɚɤ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ: ɚ) ɦ.- ɞɢɷɬɢɥɛɟɧɡɨɥ;   ɛ) 
ɩ.- ɦɟɬɢɥɢɡɨɩɪɨɩɢɥɛɟɧɡɨɥ (ɰɢɦɨɥ)? 

142. ɉɪɢɜɟɞɢɬɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
ɫɢɧɬɟɡɨɦ Ɏɢɬɬɢɝɚ-ȼɸɪɰɚ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ) ɯɥɨɪɛɟɧɡɨɥ ɢ 
ɯɥɨɪɷɬɚɧ; ɛ) ɩ.-ɛɪɨɦɦɟɬɢɥɛɟɧɡɨɥ ɢ 1-ɛɪɨɦɩɪɨɩɚɧ; ɜ) γ-ɛɪɨɦ-1-ɷɬɢɥɛɟɧɡɨɥ ɢ β-

ɛɪɨɦɩɪɨɩɚɧ. 
143. Ʉɚɤɨɟ ɫɬɪɨɟɧɢɟ ɢɦɟɟɬ ɭɝɥɟɜɨɞɨɪɨɞ ɫɨɫɬɚɜɚ ɋ8ɇ10, ɟɫɥɢ ɩɪɢ ɟɝɨ 

ɨɤɢɫɥɟɧɢɢ ɩɨɥɭɱɚɟɬɫɹ ɦ.-ɮɬɚɥɟɜɚɹ ɤɢɫɥɨɬɚ? 

144. Ɉɛɴɹɫɧɢɬɟ, ɤɚɤɢɟ ɩɪɨɞɭɤɬɵ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɫɭɥɶɮɢɪɨɜɚɧɢɢ: ɚ) ɬɨɥɭɨɥɚ; 
ɛ) ɯɥɨɪɛɟɧɡɨɥɚ; ɜ) ɩ.-ɯɥɨɪɬɨɥɭɨɥɚ; ɝ) ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ; ɞ) ɧɢɬɪɨɛɟɧɡɨɥɚ; ɟ) ɦ.-
ɞɢɛɪɨɦɛɟɧɡɨɥɚ? 

145. Ʉɚɤɨɟ ɫɬɪɨɟɧɢɟ ɦɨɠɟɬ ɢɦɟɬɶ ɭɝɥɟɜɨɞɨɪɨɞ ɫɨɫɬɚɜɚ ɋ10ɇ14, ɟɫɥɢ ɩɪɢ ɟɝɨ 
ɨɤɢɫɥɟɧɢɢ ɜ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ ɨɛɪɚɡɭɟɬɫɹ ɬɟɪɟɮɬɚɥɟɜɚɹ ɤɢɫɥɨɬɚ? 

146. Ɍɨɥɭɨɥ ɛɪɨɦɢɪɨɜɚɥɢ ɧɚ ɯɨɥɨɞɭ ɜ ɩɪɢɫ. ɠɟɥɟɡɚ. Ɇɨɧɨɛɪɨɦɩɪɨɢɡɜɨɞɧɨɟ 
ɩɨɞɜɟɪɝɥɢ ɛɪɨɦɢɪɨɜɚɧɢɸ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ. ɇɚɩɢɲɢɬɟ ɫɯɟɦɵ ɪɟɚɤɰɢɣ ɢ ɧɚɡɨɜɢɬɟ 
ɩɨɥɭɱɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

147. Ɉɫɭɳɟɫɬɜɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɪɟɜɪɚɳɟɧɢɹ: 
ɚ) ɛɟɧɡɨɥ ĺ ɩɪɨɩɢɥɛɟɧɡɨɥ ĺ ɛɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ ĺ γ- ɧɢɬɪɨɛɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ; 
ɛ) ɦɟɬɢɥɰɢɤɥɨɝɟɤɫɚɧ ĺ ɬɨɥɭɨɥ ĺ 1,4- ɞɢɦɟɬɢɥɛɟɧɡɨɥ ĺ ɩ.-ɮɬɚɥɟɜɚɹ ɤɢɫɥɨɬɚ. 
148. ɇɚɡɨɜɢɬɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢ ɧɢɬɪɨɜɚɧɢɢ 1,γ,5 –

ɬɪɢɦɟɬɢɥɛɟɧɡɨɥɚ? 

149. Ʉɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɧɢɦɚɸɬ ɚɬɨɦɵ ɛɪɨɦɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɋ6ɇ3ȼr3, ɟɫɥɢ 
ɩɪɢ ɦɨɧɨɧɢɬɪɨɜɚɧɢɢ ɟɝɨ ɩɨɥɭɱɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɨ ɫɨɟɞɢɧɟɧɢɟ? 

150. Ʉɚɤɢɟ ɩɪɨɞɭɤɬɵ ɩɨɥɭɱɚɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɪɟɚɤɰɢɹɯ: 
ɚ) ɷɬɢɥɛɟɧɡɨɥ + ɯɥɨɪ (ɯɨɥɨɞ, AlCl3); 

ɛ) ɛɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ + ɛɪɨɦ (ɯɨɥɨɞ, AlCl3); 

ɜ) ɬɨɥɭɨɥ + ɯɥɨɪ (ɍɎ-ɨɛɥɭɱɟɧɢɟ, ɧɚɝɪɟɜɚɧɢɟ)? 

151. ȼ ɤɚɤɨɦ ɩɨɪɹɞɤɟ ɫɥɟɞɭɟɬ ɜɜɨɞɢɬɶ ɡɚɦɟɫɬɢɬɟɥɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɢɡ 
ɛɟɧɡɨɥɚ ɫɥɟɞɭɸɳɢɯ ɩɪɨɞɭɤɬɨɜ: ɚ) 1- ɛɪɨɦ-3- ɧɢɬɪɨɛɟɧɡɨɥ; ɛ) ɨ.- 
ɯɥɨɪɛɟɧɡɨɥɫɭɥɶɮɨɤɢɫɥɨɬɚ; ɜ) ɩ.- ɧɢɬɪɨɬɨɥɭɨɥ? 

152. Ʉɚɤɢɟ ɜɟɳɟɫɬɜɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨɥɭɱɚɬɫɹ ɩɪɢ ɦɨɧɨɧɢɬɪɨɜɚɧɢɢ:  ɚ) 
ɩ.-ɧɢɬɪɨɬɨɥɭɨɥɚ; ɛ) ɦ.-ɯɥɨɪɬɨɥɭɨɥɚ; ɜ) ɦ.-ɞɢɯɥɨɪɛɟɧɡɨɥɚ; ɝ) ɩ.- 
ɮɟɧɨɥɫɭɥɶɮɨɤɢɫɥɨɬɵ; ɞ) ɩ.-ɝɢɞɪɨɤɫɢɦɟɬɢɥɛɟɧɡɨɥɚ? 

153. Ɋɚɫɩɨɥɨɠɢɬɟ ɜ ɪɹɞ ɩɨ ɭɛɵɜɚɧɢɸ ɥɟɝɤɨɫɬɢ ɦɨɧɨɛɪɨɦɢɪɨɜɚɧɢɹ ɜ ɹɞɪɨ 
ɫɥɟɞɭɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹ: ɚ) ɛɟɧɡɨɥ; ɛ) ɦ.- ɞɢɧɢɬɪɨɛɟɧɡɨɥ; ɜ) ɬɨɥɭɨɥ;  ɝ) ɦ.-ɤɫɢɥɨɥ; 
ɞ) ɩ.-ɧɢɬɪɨɬɨɥɭɨɥ. ɇɚɩɢɲɢɬɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɭɥɵ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ. 



 58 

154. Ɋɚɫɩɨɥɨɠɢɬɟ ɜ ɪɹɞ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ 
ɪɟɚɤɰɢɹɯ SE ɢ ɭɤɚɠɢɬɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɧɢɬɪɨɜɚɧɢɹ ɷɬɢɥɛɟɧɡɨɥɚ, ɛɟɧɡɨɣɧɨɣ 
ɤɢɫɥɨɬɵ, ɦ.-ɯɥɨɪɛɟɧɡɨɥɫɭɥɶɮɨɤɢɫɥɨɬɵ, ɦ.-ɷɬɢɥɬɨɥɭɨɥɚ. 

155. ɋɤɨɥɶɤɨ ɦɨɠɟɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɦɨɧɨɧɢɬɪɨɩɪɨɢɡɜɨɞɧɵɯ 1-ɝɢɞɪɨɤɫɢ-3-

ɦɟɬɢɥɛɟɧɡɨɥɚ? 

156. Ɋɚɫɩɨɥɨɠɢɬɟ ɜ ɪɹɞ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ 
ɪɟɚɤɰɢɹɯ SE ɢ ɭɤɚɠɢɬɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɫɭɥɶɮɢɪɨɜɚɧɢɹ ɷɬɢɥɛɟɧɡɨɥɚ, ɮɟɧɨɥɚ, 
ɧɢɬɪɨɛɟɧɡɨɥɚ, ɛɪɨɦɛɟɧɡɨɥɚ, ɩ.-ɤɫɢɥɨɥɚ. 

157. Ɋɚɫɩɨɥɨɠɢɬɟ ɜ ɪɹɞ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ 
ɪɟɚɤɰɢɹɯ SE ɢ ɭɤɚɠɢɬɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ ɛɪɨɦɢɪɨɜɚɧɢɹ ɛɟɧɡɨɥɚ, ɦ.- ɤɫɢɥɨɥɚ, ɦ.-

ɞɢɧɢɬɪɨɛɟɧɡɨɥɚ, ɩ.-ɧɢɬɪɨɢɡɨɩɪɨɩɢɥɛɟɧɡɨɥɚ, ɦ.-ɬɨɥɭɢɞɢɧɚ. 
158. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ ɦ.-ɧɢɬɪɨ-ɬɪɟɬ.-ɛɭɬɢɥɛɟɧɡɨɥɚ ɢɡ ɛɟɧɡɨɥɚ ɢ 

ɢɡɨɛɭɬɢɥɟɧɚ. 
159. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ ɦ.-ɧɢɬɪɨɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɢɡ ɛɟɧɡɨɥɚ. 
160. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ ɦ.-ɬɨɥɭɨɥɫɭɥɶɮɨɤɢɫɥɨɬɵ ɢɡ ɛɟɧɡɨɥɚ. 
161. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ ɩ.-ɯɥɨɪɛɟɧɡɨɥɫɭɥɶɮɨɤɢɫɥɨɬɵ ɢɡ ɛɟɧɡɨɥɚ. 
162. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ 4-ɛɪɨɦ-3-ɧɢɬɪɨɛɟɧɡɨɥɫɭɥɶɮɨɤɢɫɥɨɬɵ ɢɡ 

ɛɟɧɡɨɥɚ. 
163. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ ɢɡɨɩɪɨɩɢɥɛɟɧɡɨɥɚ ɢɡ ɚɰɟɬɢɥɟɧɚ ɢ 

ɩɪɨɩɢɥɟɧɚ. 
164. ɉɪɟɞɥɨɠɢɬɟ ɫɯɟɦɭ ɫɢɧɬɟɡɚ 4-ɧɢɬɪɨ-1,2-ɞɢɛɪɨɦɛɟɧɡɨɥɚ ɢɡ ɛɟɧɡɨɥɚ. 
165. ɍɫɬɚɧɨɜɢɬɟ ɫɬɪɨɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɋ9ɇ12, ɤɨɬɨɪɨɟ 

ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɨɛɪɚɡɭɟɬ ɛɟɧɡɨɥɬɪɢɤɚɪɛɨɧɨɜɭɸ ɤɢɫɥɨɬɭ, ɚ ɩɪɢ ɛɪɨɦɢɪɨɜɚɧɢɢ ɜ 
ɩɪɢɫ. FeCl3 – ɬɨɥɶɤɨ ɨɞɧɨ ɦɨɧɨɛɪɨɦɩɪɨɢɡɜɨɞɧɨɟ.  

166. ɍɫɬɚɧɨɜɢɬɟ ɫɬɪɨɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɋ8ɇ9NO2, 

ɤɨɬɨɪɨɟ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɞɚɟɬ ɩ.-ɧɢɬɪɨɛɟɧɡɨɣɧɭɸ ɤɢɫɥɨɬɭ. 
167. ɍɫɬɚɧɨɜɢɬɟ ɫɬɪɨɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɋ10ɇ6NO2Br, 

ɤɨɬɨɪɨɟ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɞɚɟɬ γ-ɧɢɬɪɨ-6-ɛɪɨɦɮɬɚɥɟɜɭɸ ɤɢɫɥɨɬɭ. 
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