


 

1. ɐȿɅɂ ɂ ɁȺȾȺɑɂ ȾɂɋɐɂɉɅɂɇɕ  

1.1. ɐɟɥɢ ɞɢɫɰɢɩɥɢɧɵ  

ɋɮɨɪɦɢɪɨɜɚɬɶ ɭ ɫɬɭɞɟɧɬɚ ɩɨɥɧɭɸ ɫɢɫɬɟɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɛ ɨɛɳɢɯ 
ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɩɪɨɬɟɤɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɨɩɢɪɚɹɫɶ 
ɩɪɢ ɷɬɨɦ ɧɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɩɨɥɨɠɟɧɢɹ ɮɢɡɢɤɢ ɢ ɯɢɦɢɢ. 

 

1.2. Ɂɚɞɚɱɢ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ  

Ɂɚɥɨɠɢɬɶ ɨɫɧɨɜɵ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɜɪɚɳɟɧɢɹ 
ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɪɢɧɹɬɢɸ ɝɪɚɦɨɬɧɵɯ, ɧɚɭɱɧɨ 
ɨɛɨɫɧɨɜɚɧɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɟɲɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɜɧɟɞɪɟɧɢɸ ɞɨɫɬɢɠɟɧɢɣ ɯɢɦɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɛɥɟɦ. 

ɉɪɢɜɢɬɶ ɧɚɜɵɤɢ ɨɫɦɵɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɯɢɦɢɱɟɫɤɢɯ 
ɡɚɞɚɱ, ɧɚɭɱɢɬɶ ɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɤɨɧɨɜ ɯɢɦɢɢ, ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɜɟɳɟɫɬɜ. 
                  

2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ ɈɉɈɉ  
Ⱦɢɫɰɢɩɥɢɧɚ «ɏɢɦɢɹ» ɨɬɧɨɫɢɬɫɹ ɤ ɞɢɫɰɢɩɥɢɧɚɦ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɛɥɨɤɚ 

Ȼ1.  
                  

3. ɉȿɊȿɑȿɇɖ ɉɅȺɇɂɊɍȿɆɕɏ ɊȿɁɍɅɖɌȺɌɈȼ ɈȻɍɑȿɇɂə ɉɈ 

ȾɂɋɐɂɉɅɂɇȿ  
ɉɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «ɏɢɦɢɹ» ɧɚɩɪɚɜɥɟɧ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɟɬɟɧɰɢɣ:  
ɈɉɄ-1 - ɝɨɬɨɜɧɨɫɬɶɸ ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɤɢ, ɮɢɡɢɤɢ, ɯɢɦɢɢ, 

ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ, ɬɟɨɪɢɢ ɡɧɚɧɢɣ, ɬɟɨɪɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɨɜ ɝɭɦɚɧɢɬɚɪɧɵɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ 

ɫɨɰɢɚɥɶɧɵɯ ɧɚɭɤ  

ɈɉɄ-3 - ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɜɪɟɦɟɧɧɭɸ ɧɚɭɱɧɭɸ ɤɚɪɬɢɧɭ 

ɦɢɪɚ ɧɚ ɨɫɧɨɜɟ ɡɧɚɧɢɣ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ, ɡɚɤɨɧɨɜ ɢ ɦɟɬɨɞɨɜ 

ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ ɢ ɦɚɬɟɦɚɬɢɤɢ  

Ʉɨɦɩɟɬɟɧɰɢɹ  
Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ  

ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɤɨɦɩɟɬɟɧɰɢɢ  

ɈɉɄ-1 ɡɧɚɬɶ: ɨɫɧɨɜɵ ɯɢɦɢɢ ɢ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɨɛɥɚɫɬɢ ɫɢɫɬɟɦɧɨɝɨ 
ɚɧɚɥɢɡɚ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɨɣɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɣ 

ɭɦɟɬɶ: ɩɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɩɨ ɯɢɦɢɢ ɩɪɢ 
ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ. 
ɜɥɚɞɟɬɶ: ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, 
ɧɚɜɵɤɚɦɢ ɜɟɞɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ɈɉɄ-3 ɡɧɚɬɶ: ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɚɤɨɧɵ ɩɪɢɪɨɞɵ ɢ 
ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɯɢɦɢɢ; ɦɟɬɨɞɵ 



ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɨɩɬɢɦɢɡɚɰɢɢ, ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, 
ɫɢɫɬɟɦɧɨɝɨ ɫɢɧɬɟɡɚ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ; 
ɭɦɟɬɶ: ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɢ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɬɟɯɧɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ 

ɜɥɚɞɟɬɶ: ɫɨɜɪɟɦɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɜ ɨɛɥɚɫɬɢ 
ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

                  

4. ɈȻɔȿɆ ȾɂɋɐɂɉɅɂɇɕ 
Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ «ɏɢɦɢɹ» ɫɨɫɬɚɜɥɹɟɬ 6 ɡ.ɟ.  
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɜɢɞɚɦ ɡɚɧɹɬɢɣ  

ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ  

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 
ȼɫɟɝɨ 
ɱɚɫɨɜ 

ɋɟɦɟɫɬɪɵ    

1    

Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (ɜɫɟɝɨ) 54 54    

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʌɟɤɰɢɢ 18 18    

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ (ɅɊ) 36 36    

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 126 126    

ɑɚɫɵ ɧɚ ɤɨɧɬɪɨɥɶ 36 36    

ȼɢɞɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ - ɷɤɡɚɦɟɧ + +    

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ: 
ɚɤɚɞɟɦɢɱɟɫɤɢɟ ɱɚɫɵ 

ɡɚɱ.ɟɞ. 

 

216 

6 

 

216 

6 

   

ɡɚɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ  

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 
ȼɫɟɝɨ 
ɱɚɫɨɜ 

ɋɟɦɟɫɬɪɵ    

1    

Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (ɜɫɟɝɨ) 16 16    

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʌɟɤɰɢɢ 6 6    

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ (ɅɊ) 10 10    

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 191 191    

ɑɚɫɵ ɧɚ ɤɨɧɬɪɨɥɶ 9 9    

ȼɢɞɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ - ɷɤɡɚɦɟɧ + +    

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ: 
ɚɤɚɞɟɦɢɱɟɫɤɢɟ ɱɚɫɵ 

ɡɚɱ.ɟɞ. 

 

216 

6 

 

216 

6 

   

                  

5. ɋɈȾȿɊɀȺɇɂȿ ȾɂɋɐɂɉɅɂɇɕ (ɆɈȾɍɅə)  
5.1 ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 



ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɢɞɚɦ ɡɚɧɹɬɢɣ  

ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ  
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ Ʌɟɤɰ 
Ʌɚɛ. 
ɡɚɧ. ɋɊɋ 

ȼɫɟɝɨ, 
ɱɚɫ 

1 ɋɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ  ɢ 
ɪɟɚɤɰɢɨɧɧɚɹ   ɫɩɨɫɨɛɧɨɫɬɶ 
ɜɟɳɟɫɬɜ 

Ʉɜɚɧɬɨɜɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 
ɫɬɪɨɟɧɢɢ ɚɬɨɦɚ. Ⱦɜɨɣɫɬɜɟɧɧɚɹ ɩɪɢɪɨɞɚ 
ɷɥɟɤɬɪɨɧɚ. Ⱥɬɨɦɧɚɹ ɨɪɛɢɬɚɥɶ. Ʉɜɚɧɬɨɜɵɟ 
ɱɢɫɥɚ. ɉɪɢɧɰɢɩ ɦɢɧɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ. 
ɉɪɚɜɢɥɨ Ʉɥɟɱɤɨɜɫɤɨɝɨ. ɉɪɢɧɰɢɩ ɡɚɩɪɟɬɚ 
ɉɚɭɥɢ. ɉɪɚɜɢɥɨ Ƚɭɧɞɚ. ɗɥɟɤɬɪɨɧɧɵɟ 
ɤɨɧɮɢɝɭɪɚɰɢɢɚɬɨɦɨɜ ɢ ɢɨɧɨɜ.  

ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɡɚɤɨɧ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ 
ɫɢɫɬɟɦɚ ɷɥɟɦɟɧɬɨɜ. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɷɥɟɦɟɧɬɨɜ. Ɋɚɞɢɭɫɵ ɚɬɨɦɨɜ. ɗɧɟɪɝɢɹ 
ɢɨɧɢɡɚɰɢɢ. ɋɪɨɞɫɬɜɨ ɤ ɷɥɟɤɬɪɨɧɭ. 
ɗɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ.  ɉɟɪɢɨɞɢɱɟɫɤɨɟ 
ɢɡɦɟɧɟɧɢɟ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɢ 
ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ 
ɜɟɳɟɫɬɜ.  

ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ. Ʉɨɜɚɥɟɧɬɧɚɹ ɫɜɹɡɶ. Ɇɟɬɨɞ 
ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ. Ɉɛɦɟɧɧɵɣ ɢ ɞɨɧɨɪɧɨ-

ɚɤɰɟɩɬɨɪɧɵɣ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ 
ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ. Ƚɢɛɪɢɞɢɡɚɰɢɹ ɚɬɨɦɧɵɯ 
ɷɥɟɤɬɪɨɧɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ 
ɫɬɪɭɤɬɭɪɚ ɦɨɥɟɤɭɥ. ɂɨɧɧɚɹ ɫɜɹɡɶ. 
Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɜɹɡɶ. ȼɨɞɨɪɨɞɧɚɹ ɫɜɹɡɶ.  

ɋɜɨɣɫɬɜɚ ɢ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɟɳɟɫɬɜ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

4 6 20 30 

2 Ɉɫɧɨɜɵ ɯɢɦɢɱɟɫɤɨɣ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɢ ɤɢɧɟɬɢɤɢ 

 

ɏɢɦɢɱɟɫɤɚɹ ɬɟɪɦɨɞɢɧɚɦɢɤɚ. Ɉɫɧɨɜɧɵɟ 
ɩɨɧɹɬɢɹ ɯɢɦɢɱɟɫɤɨɣ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 
ɉɚɪɚɦɟɬɪɵ ɫɨɫɬɨɹɧɢɹ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 
ɮɭɧɤɰɢɢ: ɜɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ, ɷɧɬɚɥɶɩɢɹ, 
ɷɧɬɪɨɩɢɹ, ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ 
ɩɨɬɟɧɰɢɚɥ.  ɉɟɪɜɨɟ ɢ ɜɬɨɪɨɟ ɧɚɱɚɥɚ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ.  

ɗɧɟɪɝɟɬɢɤɚ  ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɂɚɤɨɧ 
Ƚɟɫɫɚ ɢ ɫɥɟɞɫɬɜɢɹ ɢɡ ɧɟɝɨ. ɗɧɬɚɥɶɩɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ. Ɍɟɪɦɨɯɢɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ. 
ɍɫɥɨɜɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɢ 
ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ.   

ɏɢɦɢɱɟɫɤɚɹ ɤɢɧɟɬɢɤɚ. ɋɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ.  ɉɨɧɹɬɢɟ ɨɛ ɚɤɬɢɜɧɵɯ ɦɨɥɟɤɭɥɚɯ, 
ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ, ɚɤɬɢɜɢɪɨɜɚɧɧɨɦ 
ɤɨɦɩɥɟɤɫɟ. ɍɪɚɜɧɟɧɢɟ Ⱥɪɪɟɧɢɭɫɚ. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɨɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ɂɚɤɨɧ 
ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɫɫ. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 
ɞɥɹ ɝɨɦɨɝɟɧɧɵɯ ɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɉɪɚɜɢɥɨ ȼɚɧɬ-Ƚɨɮɮɚ. Ɇɟɬɨɞɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  
ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɣ. Ʉɚɬɚɥɢɡ. Ʉɚɬɚɥɢɡɚɬɨɪɵ ɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɍɟɨɪɢɢ ɤɚɬɚɥɢɡɚ. 
Ʉɨɥɟɛɚɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ. 
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ɏɢɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ 
ɢ ɤɢɧɟɬɢɱɟɫɤɨɟ ɭɫɥɨɜɢɹ ɫɨɫɬɨɹɧɢɹ 
ɪɚɜɧɨɜɟɫɢɹ. Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ. ȼɥɢɹɧɢɟ 
ɢɡɦɟɧɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɧɚ ɩɨɥɨɠɟɧɢɟ 
ɯɢɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢɧɰɢɩ Ʌɟ 
ɒɚɬɟɥɶɟ. Ɏɚɡɨɜɨɟ ɪɚɜɧɨɜɟɫɢɟ. 

Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

3 Ɋɚɫɬɜɨɪɵ. Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ Ɉɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɚɫɬɜɨɪɚɯ. Ƚɢɞɪɚɬɧɚɹ 
ɬɟɨɪɢɹ ɪɚɫɬɜɨɪɨɜ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ. ɋɩɨɫɨɛɵ 
ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɨɜ: 
ɦɚɫɫɨɜɚɹ,  ɦɨɥɹɪɧɚɹ ɞɨɥɹ, ɦɨɥɹɪɧɚɹ, 
ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɤɜɢɜɚɥɟɧɬɨɜ. ȼɵɪɚɠɟɧɢɟ 
ɡɚɤɨɧɚ ɷɤɜɢɜɚɥɟɧɬɨɜ ɞɥɹ ɪɚɫɬɜɨɪɨɜ.   

Ɉɛɳɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ: ɞɚɜɥɟɧɢɟ ɩɚɪɚ 
ɪɚɫɬɜɨɪɨɜ, ɤɢɩɟɧɢɟ ɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ 
ɪɚɫɬɜɨɪɨɜ. Ɂɚɤɨɧ Ɋɚɭɥɹ. Ʉɪɢɨɫɤɨɩɢɹ, 
ɷɛɭɥɥɢɨɫɤɨɩɢɹ. Ɉɫɦɨɫ, ɨɫɦɨɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ. Ɂɚɤɨɧ ȼɚɧɬ-Ƚɨɮɮɚ. 

Ɋɚɫɬɜɨɪɵ ɷɥɟɤɬɪɨɥɢɬɨɜ. Ɍɟɨɪɢɹ 
ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɢ Ⱥɪɪɟɧɢɭɫɚ. 
ɋɬɟɩɟɧɶ ɢ ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ. Ɋɟɚɤɰɢɢ ɜ 
ɪɚɫɬɜɨɪɚɯ ɷɥɟɤɬɪɨɥɢɬɨɜ. ɂɨɧɧɵɟ ɪɚɜɧɨɜɟɫɢɹ ɢ 
ɢɯ ɫɦɟɳɟɧɢɟ.  

ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɚɹ ɞɢɫɫɨɰɢɚɰɢɹ  ɜɨɞɵ. 
ɂɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ. ȼɨɞɨɪɨɞɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɇ. ɪɇ-

ɢɧɞɢɤɚɬɨɪɵ. Ƚɢɞɪɨɥɢɡ ɫɨɥɟɣ. ɋɨɥɢ, 
ɝɢɞɪɨɥɢɡɭɸɳɢɟɫɹ ɩɨ ɚɧɢɨɧɭ, ɩɨ ɤɚɬɢɨɧɭ, 
ɧɟɝɢɞɪɨɥɢɡɭɸɳɢɟɫɹ ɫɨɥɢ. ɂɡɦɟɧɟɧɢɟ ɪɇ 
ɫɪɟɞɵ ɩɪɢ ɝɢɞɪɨɥɢɡɟ. Ȼɭɮɟɪɧɵɟ ɫɢɫɬɟɦɵ. 

Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ, 
ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ 
ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɝɟɬɟɪɨɝɟɧɧɵɯ ɞɢɫɩɟɪɫɧɵɯ 
ɫɢɫɬɟɦ. ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɹɜɥɟɧɢɹ ɢ ɚɞɫɨɪɛɰɢɹ. 
Ʉɨɥɥɨɢɞɧɵɟ ɪɚɫɬɜɨɪɵ. Ʉɢɧɟɬɢɱɟɫɤɚɹ ɢ 
ɚɝɪɟɝɚɬɢɜɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɥɥɨɢɞɧɵɯ 
ɫɢɫɬɟɦ. Ʉɨɚɝɭɥɹɰɢɹ. ɋɟɞɢɦɟɧɬɚɰɢɹ.  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɤɚɤ  ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ. 
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4 ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 

 

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ɗɥɟɤɬɪɨɞɧɵɣ 
ɩɨɬɟɧɰɢɚɥ, ɦɟɯɚɧɢɡɦ ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  
ɍɪɚɜɧɟɧɢɟ ɇɟɪɧɫɬɚ. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɪɹɞ 
ɧɚɩɪɹɠɟɧɢɣ ɦɟɬɚɥɥɨɜ. Ɍɢɩɵ ɷɥɟɤɬɪɨɞɨɜ. 

Ƚɚɥɶɜɚɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ. ɂɡɦɟɪɟɧɢɟ 
ɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ ɫɢɥɵ. ɉɨɥɹɪɢɡɚɰɢɹ ɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ. ɏɢɦɢɱɟɫɤɢɟ ɢɫɬɨɱɧɢɤɢ ɬɨɤɚ: 
ɩɟɪɜɢɱɧɵɟ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, 
ɚɤɤɭɦɭɥɹɬɨɪɵ, ɬɨɩɥɢɜɧɵɟ ɷɥɟɦɟɧɬɵ.                                                                                            

Ʉɨɪɪɨɡɢɹ ɦɟɬɚɥɥɨɜ. ȼɢɞɵ ɤɨɪɪɨɡɢɢ. 
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Ɇɟɯɚɧɢɡɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ. 
Ɂɚɳɢɬɚ ɦɟɬɚɥɥɨɜ ɨɬ ɤɨɪɪɨɡɢɢ. ɗɥɟɤɬɪɨɥɢɡ. 
ɉɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ 
ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɷɥɟɤɬɪɨɥɢɬɨɜ. Ɂɚɤɨɧɵ 
Ɏɚɪɚɞɟɹ. 

5 ɉɨɥɢɦɟɪɵ ɢ ɨɥɢɝɨɦɟɪɵ 

 

ɗɥɟɦɟɧɬɵ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ. ɉɨɧɹɬɢɟ ɨ 
ɩɨɥɢɦɟɪɚɯ ɢ ɨɥɢɝɨɦɟɪɚɯ. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ. Ɇɟɬɨɞɵ ɫɢɧɬɟɡɚ 
ɩɨɥɢɦɟɪɨɜ: ɩɨɥɢɦɟɪɢɡɚɰɢɹ, ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ. 
ɏɢɦɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɨɜ. 
Ⱦɟɫɬɪɭɤɰɢɹ ɩɨɥɢɦɟɪɨɜ. Ȼɢɨɩɨɥɢɦɟɪɵ: 
ɩɨɥɢɫɚɯɚɪɢɞɵ, ɩɨɥɢɢɡɨɩɪɟɧɵ, ɛɟɥɤɢ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɦɟɪɨɜ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɛɟɬɨɧɨɜ. 

2 6 22 30 

6 ɏɢɦɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɏɢɦɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɜɟɳɟɫɬɜ. 
Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. Ɉɫɧɨɜɵ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ. Ʉɚɱɟɫɬɜɟɧɧɵɟ 
ɪɟɚɤɰɢɢ ɧɚ ɢɨɧɵ.  ɏɢɦɢɱɟɫɤɢɟ, ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ 
ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ. 
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ɂɬɨɝɨ 18 36 126 180 

ɡɚɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ  
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ Ʌɟɤɰ 
Ʌɚɛ. 
ɡɚɧ. ɋɊɋ 

ȼɫɟɝɨ, 
ɱɚɫ 

1 ɋɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ  ɢ 
ɪɟɚɤɰɢɨɧɧɚɹ   ɫɩɨɫɨɛɧɨɫɬɶ 
ɜɟɳɟɫɬɜ 

Ʉɜɚɧɬɨɜɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 
ɫɬɪɨɟɧɢɢ ɚɬɨɦɚ. Ⱦɜɨɣɫɬɜɟɧɧɚɹ ɩɪɢɪɨɞɚ 
ɷɥɟɤɬɪɨɧɚ. Ⱥɬɨɦɧɚɹ ɨɪɛɢɬɚɥɶ. Ʉɜɚɧɬɨɜɵɟ 
ɱɢɫɥɚ. ɉɪɢɧɰɢɩ ɦɢɧɢɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ. 
ɉɪɚɜɢɥɨ Ʉɥɟɱɤɨɜɫɤɨɝɨ. ɉɪɢɧɰɢɩ ɡɚɩɪɟɬɚ 
ɉɚɭɥɢ. ɉɪɚɜɢɥɨ Ƚɭɧɞɚ. ɗɥɟɤɬɪɨɧɧɵɟ 
ɤɨɧɮɢɝɭɪɚɰɢɢɚɬɨɦɨɜ ɢ ɢɨɧɨɜ.  

ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɡɚɤɨɧ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ 
ɫɢɫɬɟɦɚ ɷɥɟɦɟɧɬɨɜ. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɷɥɟɦɟɧɬɨɜ. Ɋɚɞɢɭɫɵ ɚɬɨɦɨɜ. ɗɧɟɪɝɢɹ 
ɢɨɧɢɡɚɰɢɢ. ɋɪɨɞɫɬɜɨ ɤ ɷɥɟɤɬɪɨɧɭ. 
ɗɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ.  ɉɟɪɢɨɞɢɱɟɫɤɨɟ 
ɢɡɦɟɧɟɧɢɟ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɢ 
ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ 
ɜɟɳɟɫɬɜ.  

ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ. Ʉɨɜɚɥɟɧɬɧɚɹ ɫɜɹɡɶ. Ɇɟɬɨɞ 
ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ. Ɉɛɦɟɧɧɵɣ ɢ ɞɨɧɨɪɧɨ-

ɚɤɰɟɩɬɨɪɧɵɣ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ 
ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ. Ƚɢɛɪɢɞɢɡɚɰɢɹ ɚɬɨɦɧɵɯ 
ɷɥɟɤɬɪɨɧɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ 
ɫɬɪɭɤɬɭɪɚ ɦɨɥɟɤɭɥ. ɂɨɧɧɚɹ ɫɜɹɡɶ. 
Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɜɹɡɶ. ȼɨɞɨɪɨɞɧɚɹ ɫɜɹɡɶ.  

ɋɜɨɣɫɬɜɚ ɢ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɟɳɟɫɬɜ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 
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2 Ɉɫɧɨɜɵ ɯɢɦɢɱɟɫɤɨɣ ɏɢɦɢɱɟɫɤɚɹ ɬɟɪɦɨɞɢɧɚɦɢɤɚ. Ɉɫɧɨɜɧɵɟ 
ɩɨɧɹɬɢɹ ɯɢɦɢɱɟɫɤɨɣ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 2 2 32 36 



ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɢ ɤɢɧɟɬɢɤɢ 

 

ɉɚɪɚɦɟɬɪɵ ɫɨɫɬɨɹɧɢɹ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ 
ɮɭɧɤɰɢɢ: ɜɧɭɬɪɟɧɧɹɹ ɷɧɟɪɝɢɹ, ɷɧɬɚɥɶɩɢɹ, 
ɷɧɬɪɨɩɢɹ, ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ 
ɩɨɬɟɧɰɢɚɥ.  ɉɟɪɜɨɟ ɢ ɜɬɨɪɨɟ ɧɚɱɚɥɚ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ.  

ɗɧɟɪɝɟɬɢɤɚ  ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɂɚɤɨɧ 
Ƚɟɫɫɚ ɢ ɫɥɟɞɫɬɜɢɹ ɢɡ ɧɟɝɨ. ɗɧɬɚɥɶɩɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ. Ɍɟɪɦɨɯɢɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ. 
ɍɫɥɨɜɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ 
ɩɪɨɰɟɫɫɨɜ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɢ 
ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ.   

ɏɢɦɢɱɟɫɤɚɹ ɤɢɧɟɬɢɤɚ. ɋɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ.  ɉɨɧɹɬɢɟ ɨɛ ɚɤɬɢɜɧɵɯ ɦɨɥɟɤɭɥɚɯ, 
ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ, ɚɤɬɢɜɢɪɨɜɚɧɧɨɦ 
ɤɨɦɩɥɟɤɫɟ. ɍɪɚɜɧɟɧɢɟ Ⱥɪɪɟɧɢɭɫɚ. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɨɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ɂɚɤɨɧ 
ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɫɫ. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 
ɞɥɹ ɝɨɦɨɝɟɧɧɵɯ ɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɉɪɚɜɢɥɨ ȼɚɧɬ-Ƚɨɮɮɚ. Ɇɟɬɨɞɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  
ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɣ. Ʉɚɬɚɥɢɡ. Ʉɚɬɚɥɢɡɚɬɨɪɵ ɢ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɍɟɨɪɢɢ ɤɚɬɚɥɢɡɚ. 
Ʉɨɥɟɛɚɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ. 

ɏɢɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɟ 
ɢ ɤɢɧɟɬɢɱɟɫɤɨɟ ɭɫɥɨɜɢɹ ɫɨɫɬɨɹɧɢɹ 
ɪɚɜɧɨɜɟɫɢɹ. Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ. ȼɥɢɹɧɢɟ 
ɢɡɦɟɧɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɧɚ ɩɨɥɨɠɟɧɢɟ 
ɯɢɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢɧɰɢɩ Ʌɟ 
ɒɚɬɟɥɶɟ. Ɏɚɡɨɜɨɟ ɪɚɜɧɨɜɟɫɢɟ. 

Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

3 Ɋɚɫɬɜɨɪɵ. Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ Ɉɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɚɫɬɜɨɪɚɯ. Ƚɢɞɪɚɬɧɚɹ 
ɬɟɨɪɢɹ ɪɚɫɬɜɨɪɨɜ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ. ɋɩɨɫɨɛɵ 
ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɨɜ: 
ɦɚɫɫɨɜɚɹ,  ɦɨɥɹɪɧɚɹ ɞɨɥɹ, ɦɨɥɹɪɧɚɹ, 
ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɤɜɢɜɚɥɟɧɬɨɜ. ȼɵɪɚɠɟɧɢɟ 
ɡɚɤɨɧɚ ɷɤɜɢɜɚɥɟɧɬɨɜ ɞɥɹ ɪɚɫɬɜɨɪɨɜ.   

Ɉɛɳɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ: ɞɚɜɥɟɧɢɟ ɩɚɪɚ 
ɪɚɫɬɜɨɪɨɜ, ɤɢɩɟɧɢɟ ɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ 
ɪɚɫɬɜɨɪɨɜ. Ɂɚɤɨɧ Ɋɚɭɥɹ. Ʉɪɢɨɫɤɨɩɢɹ, 
ɷɛɭɥɥɢɨɫɤɨɩɢɹ. Ɉɫɦɨɫ, ɨɫɦɨɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ. Ɂɚɤɨɧ ȼɚɧɬ-Ƚɨɮɮɚ. 

Ɋɚɫɬɜɨɪɵ ɷɥɟɤɬɪɨɥɢɬɨɜ. Ɍɟɨɪɢɹ 
ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɢ Ⱥɪɪɟɧɢɭɫɚ. 
ɋɬɟɩɟɧɶ ɢ ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ. Ɋɟɚɤɰɢɢ ɜ 
ɪɚɫɬɜɨɪɚɯ ɷɥɟɤɬɪɨɥɢɬɨɜ. ɂɨɧɧɵɟ ɪɚɜɧɨɜɟɫɢɹ ɢ 
ɢɯ ɫɦɟɳɟɧɢɟ.  

ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɚɹ ɞɢɫɫɨɰɢɚɰɢɹ  ɜɨɞɵ. 
ɂɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ. ȼɨɞɨɪɨɞɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɇ. ɪɇ-

ɢɧɞɢɤɚɬɨɪɵ. Ƚɢɞɪɨɥɢɡ ɫɨɥɟɣ. ɋɨɥɢ, 
ɝɢɞɪɨɥɢɡɭɸɳɢɟɫɹ ɩɨ ɚɧɢɨɧɭ, ɩɨ ɤɚɬɢɨɧɭ, 
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ɧɟɝɢɞɪɨɥɢɡɭɸɳɢɟɫɹ ɫɨɥɢ. ɂɡɦɟɧɟɧɢɟ ɪɇ 
ɫɪɟɞɵ ɩɪɢ ɝɢɞɪɨɥɢɡɟ. Ȼɭɮɟɪɧɵɟ ɫɢɫɬɟɦɵ. 

Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ, 
ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ. Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɚɹ 
ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɝɟɬɟɪɨɝɟɧɧɵɯ ɞɢɫɩɟɪɫɧɵɯ 
ɫɢɫɬɟɦ. ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɹɜɥɟɧɢɹ ɢ ɚɞɫɨɪɛɰɢɹ. 
Ʉɨɥɥɨɢɞɧɵɟ ɪɚɫɬɜɨɪɵ. Ʉɢɧɟɬɢɱɟɫɤɚɹ ɢ 
ɚɝɪɟɝɚɬɢɜɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɥɥɨɢɞɧɵɯ 
ɫɢɫɬɟɦ. Ʉɨɚɝɭɥɹɰɢɹ. ɋɟɞɢɦɟɧɬɚɰɢɹ.  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɤɚɤ  ɢɫɤɭɫɫɬɜɟɧɧɵɟ 
ɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ. 

4 ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 

 

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ɗɥɟɤɬɪɨɞɧɵɣ 
ɩɨɬɟɧɰɢɚɥ, ɦɟɯɚɧɢɡɦ ɟɝɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  
ɍɪɚɜɧɟɧɢɟ ɇɟɪɧɫɬɚ. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɪɹɞ 
ɧɚɩɪɹɠɟɧɢɣ ɦɟɬɚɥɥɨɜ. Ɍɢɩɵ ɷɥɟɤɬɪɨɞɨɜ. 

Ƚɚɥɶɜɚɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ. ɂɡɦɟɪɟɧɢɟ 
ɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ ɫɢɥɵ. ɉɨɥɹɪɢɡɚɰɢɹ ɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ. ɏɢɦɢɱɟɫɤɢɟ ɢɫɬɨɱɧɢɤɢ ɬɨɤɚ: 
ɩɟɪɜɢɱɧɵɟ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, 
ɚɤɤɭɦɭɥɹɬɨɪɵ, ɬɨɩɥɢɜɧɵɟ ɷɥɟɦɟɧɬɵ.                  

Ʉɨɪɪɨɡɢɹ ɦɟɬɚɥɥɨɜ. ȼɢɞɵ ɤɨɪɪɨɡɢɢ. 
Ɇɟɯɚɧɢɡɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ. 
Ɂɚɳɢɬɚ ɦɟɬɚɥɥɨɜ ɨɬ ɤɨɪɪɨɡɢɢ. ɗɥɟɤɬɪɨɥɢɡ. 
ɉɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ 
ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɷɥɟɤɬɪɨɥɢɬɨɜ. Ɂɚɤɨɧɵ 
Ɏɚɪɚɞɟɹ. 
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5 ɉɨɥɢɦɟɪɵ ɢ ɨɥɢɝɨɦɟɪɵ 

 

ɗɥɟɦɟɧɬɵ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ. ɉɨɧɹɬɢɟ ɨ 
ɩɨɥɢɦɟɪɚɯ ɢ ɨɥɢɝɨɦɟɪɚɯ. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ. Ɇɟɬɨɞɵ ɫɢɧɬɟɡɚ 
ɩɨɥɢɦɟɪɨɜ: ɩɨɥɢɦɟɪɢɡɚɰɢɹ, ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ. 
ɏɢɦɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɨɜ. 
Ⱦɟɫɬɪɭɤɰɢɹ ɩɨɥɢɦɟɪɨɜ. Ȼɢɨɩɨɥɢɦɟɪɵ: 
ɩɨɥɢɫɚɯɚɪɢɞɵ, ɩɨɥɢɢɡɨɩɪɟɧɵ, ɛɟɥɤɢ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɢɦɟɪɨɜ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɛɟɬɨɧɨɜ. 
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6 ɏɢɦɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɏɢɦɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɜɟɳɟɫɬɜ. 
Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. Ɉɫɧɨɜɵ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ. Ʉɚɱɟɫɬɜɟɧɧɵɟ 
ɪɟɚɤɰɢɢ ɧɚ ɢɨɧɵ.  ɏɢɦɢɱɟɫɤɢɟ, ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ 
ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ. 
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5.2 ɉɟɪɟɱɟɧɶ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 
№ ɩ/ɩ № ɪɚɡɞɟɥɚ 

ɞɢɫɰɢɩɥɢɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 

(ɱɚɫ) 

1. 1 
Ɉɫɧɨɜɧɵɟ ɤɥɚɫɫɵ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ   

4  



2. 2 
Ɉɩɪɟɞɟɥɟɧɢɟ 
ɬɟɩɥɨɜɵɯ ɷɮɮɟɤɬɨɜ 
ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 

4  

3. 2 

ɋɤɨɪɨɫɬɶ 
ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 
ɢ ɯɢɦɢɱɟɫɤɨɟ 
ɪɚɜɧɨɜɟɫɢɟ   

4  

4. 3 

Ɉɛɳɢɟ ɫɜɨɣɫɬɜɚ 
ɪɚɫɬɜɨɪɨɜ ɢ 
ɪɚɜɧɨɜɟɫɢɹ ɜ ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɚɯ 
ɷɥɟɤɬɪɨɥɢɬɨɜ   

4  

5. 3 Ƚɟɬɟɪɨɝɟɧɧɵɟ 
ɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ   4  

6. 4 
Ɉɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɪɟɚɤɰɢɢ  

4  

7. 4 ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 

4 

8. 5 

ɋɜɨɣɫɬɜɚ 
ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ ɢ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ 
(ɩɨɥɢɦɟɪɨɜ) 

4  

9. 6 
Ʉɚɱɟɫɬɜɟɧɧɵɣ ɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ 
ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ   

4  

 

                  

ɡɚɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 

№ ɩ/ɩ № ɪɚɡɞɟɥɚ 
ɞɢɫɰɢɩɥɢɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 

(ɱɚɫ) 

1. 1 Ɉɫɧɨɜɧɵɟ ɤɥɚɫɫɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ   2 

2. 2 
ɋɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɢ 
ɯɢɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ   2  

3. 3 
Ɉɛɳɢɟ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ ɢ 
ɪɚɜɧɨɜɟɫɢɹ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ 
ɷɥɟɤɬɪɨɥɢɬɨɜ   

2  

4. 4 ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 2 

5. 6 Ʉɚɱɟɫɬɜɟɧɧɵɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ 
ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ   2 

 



6. ɉɊɂɆȿɊɇȺə ɌȿɆȺɌɂɄȺ ɄɍɊɋɈȼɕɏ ɉɊɈȿɄɌɈȼ (ɊȺȻɈɌ)  
ɂ ɄɈɇɌɊɈɅɖɇɕɏ ɊȺȻɈɌ  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɨɫɜɨɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɧɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ (ɪɚɛɨɬɵ) ɢɥɢ ɤɨɧɬɪɨɥɶɧɨɣ 

ɪɚɛɨɬɵ.  
                  

7. ɈɐȿɇɈɑɇɕȿ ɆȺɌȿɊɂȺɅɕ ȾɅə ɉɊɈȼȿȾȿɇɂə 

ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ ɈȻɍɑȺɘɓɂɏɋə ɉɈ 

ȾɂɋɐɂɉɅɂɇȿ  

7.1. Ɉɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ 

ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ  

7.1.1 ɗɬɚɩ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɨɱɧɚɹ ɮɨɪɦɚ ɨɛɭɱɟɧɢɹ 
Ɋɟɡɭɥɶɬɚɬɵ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ ɢ ɦɟɠɫɟɫɫɢɨɧɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 

ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɟ:  
«ɚɬɬɟɫɬɨɜɚɧ»;  
«ɧɟ ɚɬɬɟɫɬɨɜɚɧ».  

Ʉɨɦɩɟ-  
ɬɟɧɰɢɹ  

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ  

ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɤɨɦɩɟɬɟɧɰɢɢ 
Ʉɪɢɬɟɪɢɢ  

ɨɰɟɧɢɜɚɧɢɹ  Ⱥɬɬɟɫɬɨɜɚɧ  ɇɟ ɚɬɬɟɫɬɨɜɚɧ  

ɈɉɄ-1 ɡɧɚɬɶ: ɨɫɧɨɜɵ ɯɢɦɢɢ ɢ 
ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ 
ɨɛɥɚɫɬɢ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ 
ɢ ɭɩɪɚɜɥɟɧɢɹ, ɫɜɨɣɫɬɜɚ 
ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ 
ɫɨɟɞɢɧɟɧɢɣ 

Ɉɬɱɟɬ ɩɨ ɥɚɛɪɚɬɨɪɧɵɦ 
ɪɚɛɨɬɚɦ, ɬɟɫɬ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ 
ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɪɚɛɨɬ ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɜ ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɭɦɟɬɶ: ɩɪɢɦɟɧɹɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɩɨ 
ɯɢɦɢɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ 
ɞɢɫɰɢɩɥɢɧ. 

Ɋɟɲɟɧɢɟ ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ 
ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɪɚɛɨɬ ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɜ ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɜɥɚɞɟɬɶ: ɫɨɜɪɟɦɟɧɧɨɣ 
ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, 
ɧɚɜɵɤɚɦɢ ɜɟɞɟɧɢɹ 
ɮɢɡɢɱɟɫɤɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɋɟɲɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ ɜ ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ 
ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɪɚɛɨɬ ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɜ ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɈɉɄ-3 ɡɧɚɬɶ: ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 
ɡɚɤɨɧɵ ɩɪɢɪɨɞɵ ɢ ɨɫɧɨɜɧɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ 
ɯɢɦɢɢ; ɦɟɬɨɞɵ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɦɚɬɟɦɚɬɢɤɢ, ɨɩɬɢɦɢɡɚɰɢɢ, 
ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, 
ɫɢɫɬɟɦɧɨɝɨ ɫɢɧɬɟɡɚ ɢ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ; 

Ɉɬɱɟɬ ɩɨ ɥɚɛɪɚɬɨɪɧɵɦ 
ɪɚɛɨɬɚɦ, ɬɟɫɬ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ 
ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɪɚɛɨɬ ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɜ ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɭɦɟɬɶ: ɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɡɚɞɚɱɢ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɬɟɯɧɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɥɨɠɧɵɯ 
ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ 
ɩɪɢɪɨɞɵ 

Ɋɟɲɟɧɢɟ ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ 
ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɪɚɛɨɬ ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɜ ɪɚɛɨɱɢɯ 

ɩɪɨɝɪɚɦɦɚɯ 

ɜɥɚɞɟɬɶ: ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɜ ɨɛɥɚɫɬɢ 
ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, 

Ɋɟɲɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ ɜ ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 
ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɜ 

ɇɟɜɵɩɨɥɧɟɧɢɟ 
ɪɚɛɨɬ ɜ ɫɪɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 



ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

ɪɚɛɨɱɢɯ 
ɩɪɨɝɪɚɦɦɚɯ 

ɜ ɪɚɛɨɱɢɯ 
ɩɪɨɝɪɚɦɦɚɯ 

7.1.2 ɗɬɚɩ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ  
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 1 

ɫɟɦɟɫɬɪɟ ɞɥɹ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ, 1 ɫɟɦɟɫɬɪɟ ɞɥɹ ɡɚɨɱɧɨɣ ɮɨɪɦɵ 

ɨɛɭɱɟɧɢɹ ɩɨ ɱɟɬɵɪɟɯɛɚɥɥɶɧɨɣ ɫɢɫɬɟɦɟ:  
«ɨɬɥɢɱɧɨ»;  
«ɯɨɪɨɲɨ»;  
«ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ»;  
«ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ».  

Ʉɨɦɩɟ-  
ɬɟɧɰɢɹ  

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ  
ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ 

ɤɨɦɩɟɬɟɧɰɢɢ  

Ʉɪɢɬɟɪɢɢ  
ɨɰɟɧɢɜɚɧɢɹ  Ɉɬɥɢɱɧɨ  ɏɨɪɨɲɨ  ɍɞɨɜɥ.  ɇɟɭɞɨɜɥ.  

 

ɈɉɄ-1 ɡɧɚɬɶ: ɨɫɧɨɜɵ ɯɢɦɢɢ ɢ 
ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɫɨɜɪɟɦɟɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɜ ɨɛɥɚɫɬɢ 
ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɫɜɨɣɫɬɜɚ 
ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɢɯ ɫɨɟɞɢɧɟɧɢɣ 

Ɍɟɫɬ ȼɵɩɨɥɧɟɧɢɟ 
ɬɟɫɬɚ ɧɚ 90- 

100% 

ȼɵɩɨɥɧɟɧɢɟ 
ɬɟɫɬɚ ɧɚ 80- 

90% 

ȼɵɩɨɥɧɟɧɢɟ 
ɬɟɫɬɚ ɧɚ 70- 

80% 

ȼ ɬɟɫɬɟ 
ɦɟɧɟɟ 70% 

ɩɪɚɜɢɥɶɧɵɯ 
ɨɬɜɟɬɨɜ 

 

ɭɦɟɬɶ: ɩɪɢɦɟɧɹɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɩɨ 
ɯɢɦɢɢ ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ. 

Ɋɟɲɟɧɢɟ 
ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ 

Ɂɚɞɚɱɢ 
ɪɟɲɟɧɵ ɜ 
ɩɨɥɧɨɦ 

ɨɛɴɟɦɟ ɢ 
ɩɨɥɭɱɟɧɵ 

ɜɟɪɧɵɟ 
ɨɬɜɟɬɵ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ 

ɜɫɟɯ, ɧɨ ɧɟ 
ɩɨɥɭɱɟɧ 

ɜɟɪɧɵɣ ɨɬɜɟɬ 
ɜɨ ɜɫɟɯ 
ɡɚɞɚɱɚɯ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ 
ɡɚɞɚɱ 

Ɂɚɞɚɱɢ ɧɟ 
ɪɟɲɟɧɵ 

 

ɜɥɚɞɟɬɶ: ɫɨɜɪɟɦɟɧɧɨɣ 
ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, 
ɧɚɜɵɤɚɦɢ ɜɟɞɟɧɢɹ 
ɮɢɡɢɱɟɫɤɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɋɟɲɟɧɢɟ 
ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ ɜ 
ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ 

Ɂɚɞɚɱɢ 
ɪɟɲɟɧɵ ɜ 
ɩɨɥɧɨɦ 

ɨɛɴɟɦɟ ɢ 
ɩɨɥɭɱɟɧɵ 

ɜɟɪɧɵɟ 
ɨɬɜɟɬɵ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ 

ɜɫɟɯ, ɧɨ ɧɟ 
ɩɨɥɭɱɟɧ 

ɜɟɪɧɵɣ ɨɬɜɟɬ 
ɜɨ ɜɫɟɯ 
ɡɚɞɚɱɚɯ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ 
ɡɚɞɚɱ 

Ɂɚɞɚɱɢ ɧɟ 
ɪɟɲɟɧɵ 

 

ɈɉɄ-3 ɡɧɚɬɶ: ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 
ɡɚɤɨɧɵ ɩɪɢɪɨɞɵ ɢ 
ɨɫɧɨɜɧɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɯɢɦɢɢ; ɦɟɬɨɞɵ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɦɚɬɟɦɚɬɢɤɢ, 
ɨɩɬɢɦɢɡɚɰɢɢ, ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ, ɫɢɫɬɟɦɧɨɝɨ 
ɫɢɧɬɟɡɚ ɢ ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ; 

Ɍɟɫɬ ȼɵɩɨɥɧɟɧɢɟ 
ɬɟɫɬɚ ɧɚ 90- 

100% 

ȼɵɩɨɥɧɟɧɢɟ 
ɬɟɫɬɚ ɧɚ 80- 

90% 

ȼɵɩɨɥɧɟɧɢɟ 
ɬɟɫɬɚ ɧɚ 70- 

80% 

ȼ ɬɟɫɬɟ 
ɦɟɧɟɟ 70% 

ɩɪɚɜɢɥɶɧɵɯ 
ɨɬɜɟɬɨɜ 

 

ɭɦɟɬɶ: ɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɡɚɞɚɱɢ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɬɟɯɧɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɥɨɠɧɵɯ 

Ɋɟɲɟɧɢɟ 
ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ 

Ɂɚɞɚɱɢ 
ɪɟɲɟɧɵ ɜ 
ɩɨɥɧɨɦ 

ɨɛɴɟɦɟ ɢ 
ɩɨɥɭɱɟɧɵ 

ɜɟɪɧɵɟ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ 

ɜɫɟɯ, ɧɨ ɧɟ 
ɩɨɥɭɱɟɧ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ 
ɡɚɞɚɱ 

Ɂɚɞɚɱɢ ɧɟ 
ɪɟɲɟɧɵ 

 



ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ 
ɩɪɢɪɨɞɵ 

ɨɬɜɟɬɵ ɜɟɪɧɵɣ ɨɬɜɟɬ 
ɜɨ ɜɫɟɯ 
ɡɚɞɚɱɚɯ 

ɜɥɚɞɟɬɶ: ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɜ ɨɛɥɚɫɬɢ 
ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ, 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ 
ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ 

Ɋɟɲɟɧɢɟ 
ɩɪɢɤɥɚɞɧɵɯ 
ɡɚɞɚɱ ɜ 
ɤɨɧɤɪɟɬɧɨɣ 
ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ 

Ɂɚɞɚɱɢ 
ɪɟɲɟɧɵ ɜ 
ɩɨɥɧɨɦ 

ɨɛɴɟɦɟ ɢ 
ɩɨɥɭɱɟɧɵ 

ɜɟɪɧɵɟ 
ɨɬɜɟɬɵ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ 

ɜɫɟɯ, ɧɨ ɧɟ 
ɩɨɥɭɱɟɧ 

ɜɟɪɧɵɣ ɨɬɜɟɬ 
ɜɨ ɜɫɟɯ 
ɡɚɞɚɱɚɯ 

ɉɪɨɞɟɦɨɧɫɬɪ 
ɢɪɨɜɚɧ 

ɜɟɪɧɵɣ ɯɨɞ 
ɪɟɲɟɧɢɹ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ 
ɡɚɞɚɱ 

Ɂɚɞɚɱɢ ɧɟ 
ɪɟɲɟɧɵ 

 

 

7.2 ɉɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ (ɬɢɩɨɜɵɟ 

ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɢɥɢ ɢɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɰɟɧɤɢ 

ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ)  
7.2.1 ɉɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɡɚɞɚɧɢɣ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ 

ɬɟɫɬɢɪɨɜɚɧɢɸ   
1. ɉɨɥɭɱɟɧɢɟ ɚɰɟɬɚɬɧɨɝɨ ɲɟɥɤɚ ɢɡ ɰɟɥɥɸɥɨɡɵ ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ 
ɜ ɧɟɣ ... 
Ɉ   ɷɩɨɤɫɢɞɧɵɯ ɮɪɚɝɦɟɧɬɨɜ        Ɉ   ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ  
Ɉ   ɦɟɬɢɥɟɧɨɜɵɯ ɝɪɭɩɩ             Ɉ   ɰɢɤɥɢɱɟɫɤɢɯ ɮɪɚɝɦɟɧɬɨɜ 

 

2. Ɉɛɴɟɦ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɫ ɦɨɥɹɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 0,1 ɦɨɥɶ/ɥ, 
ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɤɚɪɛɨɧɚɬ-ɢɨɧɨɜ ɢɡ 200 ɦɥ ɪɚɫɬɜɨɪɚ ɤɚɪɛɨɧɚɬɚ 
ɤɚɥɢɹ ɫ ɦɨɥɹɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 0,15 ɦɨɥɶ/ɥ, ɪɚɜɟɧ ___ɦɢɥɥɢɥɢɬɪɚɦ. 
Ɉ   200                  Ɉ    100 

Ɉ   150                  Ɉ   300 

 

3. Ʉɢɫɥɵɟ ɫɨɥɢ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɚɤɰɢɹɯ, ɫɯɟɦɵ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɜɢɞ ... 
□ Zn(OH)2 + HCI            □ KOH + H2SO4 

□ ɋɚɋɈɡ + ɇ2Ɉ + ɋɈ2       □  2KOH + H2SɈ4 

 

4. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɪɦɨɯɢɦɢɱɟɫɤɢɦ ɭɪɚɜɧɟɧɢɟɦ 

FeO(TB) + ɇ2 (ɝ) = Fe(TB) + ɇ2Ɉ(ɝ), Δɝɇ° = 23ɤȾɠ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ 560 ɝ ɠɟɥɟɡɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɪɚɬɢɬɶ ɤȾɠ ɬɟɩɥɚ. 
Ɉ   23            Ɉ   230 

Ɉ   560           Ɉ   115  
 

5. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɛɟɥɤɨɜ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ 

ɩɪɨɢɫɯɨɞɢɬ ɢɯ ...                                                                                           
Ɉ   ɜɵɫɚɥɢɜɚɧɢɟ            Ɉ   ɨɤɢɫɥɟɧɢɟ 

Ɉ   ɤɨɧɞɟɧɫɚɰɢɹ            Ɉ   ɝɢɞɪɨɥɢɡ 

 

6. Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɤɚɪɛɨɧɚɬ-ɢɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɬɜɨɪ 

Ɉ   ɫɪɟɞɧɟɣ ɫɨɥɢ                            Ɉ   ɫɢɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 

Ɉ   ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢɧɞɢɤɚɬɨɪɚ              Ɉ   ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɵ 

 



7. ɇɚ ɜɧɟɲɧɟɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɚɬɨɦɚ ɷɥɟɦɟɧɬɚ, ɨɛɪɚɡɭɸɳɟɝɨ 

ɜɵɫɲɢɣ ɝɢɞɪɨɤɫɢɞ ɫɨɫɬɚɜɚ ɇɗɈɡ - ɫɨɞɟɪɠɢɬɫɹ___ɷɥɟɤɬɪɨɧɨɜ.                         
Ɉ   6                Ɉ   7 

Ɉ   5                Ɉ   4 

 

8. ɉɪɢ ɪɚɛɨɬɟ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɫɟɪɟɛɪɹɧɨɝɨ ɢ 
ɦɟɞɧɨɝɨ ɷɥɟɤɬɪɨɞɨɜ, ɩɨɝɪɭɠɟɧɧɵɯ ɜ 0,01Ɇ ɪɚɫɬɜɨɪɵ ɢɯ ɧɢɬɪɚɬɨɜ 
(E°(Ag+/Ag)= 0,80 ȼ, E°(Cu

2+
/Cu)= 0,34 ȼ), ɧɚ ɤɚɬɨɞɟ ɩɪɨɬɟɤɚɟɬ ɪɟɚɤɰɢɹ, 

ɭɪɚɜɧɟɧɢɟ ɤɨɬɨɪɨɣ ɢɦɟɟɬ ɜɢɞ... 
Ɉ   ɋu

2+
 + 2ē =ɋu°               Ɉ   Ag° - ē = Ag+ 

Ɉ   Ag
++ ē =Ag°                 Ɉ   ɋu°-2ē =ɋu

2
+ 

 

9. Ɋɟɚɤɰɢɟɣ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɟɳɟɫɬɜɨ, ɧɚɡɜɚɧɢɟ ɤɨɬɨɪɨɝɨ 

Ɉ   ɩɟɪɥɨɧ             Ɉ   ɚɧɬɪɨɧ 

Ɉ   ɧɚɣɥɨɧ             Ɉ   ɬɟɮɥɨɧ 

 

10. ɋɜɟɱɟɧɢɟ ɚɬɨɦɨɜ, ɦɨɥɟɤɭɥ ɢɥɢ ɞɪɭɝɢɯ ɱɚɫɬɢɰ, ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ 
ɷɥɟɤɬɪɨɧɧɵɯ ɩɟɪɟɯɨɞɚɯ ɢɡ ɜɨɡɛɭɠɞɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɨɫɧɨɜɧɨɟ, 
ɧɚɡɵɜɚɟɬɫɹ... 
Ɉ   ɷɦɢɫɫɢɟɣ                     Ɉ   ɪɟɥɚɤɫɚɰɢɟɣ 

Ɉ   ɥɸɦɢɧɟɫɰɟɧɰɢɟɣ            Ɉ   ɮɨɬɨɦɟɬɪɢɟɣ 

 

 

11. Ⱥɬɨɦɵ ɭɝɥɟɪɨɞɚ ɜ ɦɨɥɟɤɭɥɟ ɋ2ɇ4 ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ___- 

ɝɢɛɪɢɞɢɡɚɰɢɢ                                                                                               
Ɉ   sp3                               Ɉ   sp 

Ɉ   sp2                               Ɉ   sp4
 

 

12. Ⱦɥɹ ɫɦɟɳɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɜ ɫɢɫɬɟɦɟ 

H2(ɝ) + S(TB)=H2S(ɝ), ΔrH° = -21ɤȾɠ 

ɜ ɫɬɨɪɨɧɭ ɨɛɪɚɡɨɜɚɧɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɧɟɨɛɯɨɞɢɦɨ .. 
Ɉ ɩɨɧɢɡɢɬɶ ɞɚɜɥɟɧɢɟ                Ɉ ɩɨɜɵɫɢɬɶ ɞɚɜɥɟɧɢɟ  
Ɉ ɜɜɟɫɬɢ ɤɚɬɚɥɢɡɚɬɨɪ                Ɉ   ɩɨɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 

 

13. ȼ ɤɚɱɟɫɬɜɟ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɪɟɚɤɰɢɹɯ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ 
ɱɚɳɟ ɜɫɟɝɨ ɨɛɪɚɡɭɟɬɫɹ ...                                                                               
Ɉ   H2S                Ɉ   ɇ2Ɉ 

Ɉ    ɋɈ2                       Ɉ   NaCl 

 

14. ȼɟɳɟɫɬɜɨ, ɢɡɦɟɧɹɸɳɟɟ ɫɜɨɸ ɨɤɪɚɫɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɇ ɫɪɟɞɵ 

ɧɚɡɵɜɚɟɬɫɹ ...                                                                                                
Ɉ   ɤɪɚɫɢɬɟɥɟɦ              Ɉ   ɷɥɟɤɬɪɨɥɢɬɨɦ 

Ɉ   ɪɟɚɝɟɧɬɨɦ               Ɉ   ɢɧɞɢɤɚɬɨɪɨɦ 

 

15. Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 2 ɥ 0,1 Ɇ ɪɚɫɬɜɨɪɚ NaOH ɬɪɟɛɭɟɬɫɹ ____ ɝ 



ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ                                                                                       
Ɉ   40                    Ɉ   4 

Ɉ   16                    Ɉ   8 

 

16. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɪɚɫɬɜɨɪɚ ɧɚ 1,04°ɋ 

(ȿɧ2ɨ = 0,52ɝɪɚɞ.ɤɝ/ɦɨɥɶ) ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɧɺɦ ɧɟɷɥɟɤɬɪɨɥɢɬɚ ɫɨɫɬɚɜɥɹɥɚ________ɦɨɥɶ/ɤɝ.                       
Ɉ   2                            Ɉ   0,2 

Ɉ   0,1                          O  1 

 

17. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞ ɦɨɥɟɤɭɥɨɣ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ ɜ ɭɪɚɜɧɟɧɢɢ ɪɟɚɤɰɢɢ  
Ʉ2ɋr2Ɉ7 + NaNɈ2 + H2SO4 = Cr2(SɈ4)3 + NaNɈ3 + K2SO4 + ɇ2Ɉ ɪɚɜɟɧ 

Ɉ   3                         Ɉ   2 

Ɉ   1                         Ɉ   4 

 

18. ɉɪɨɞɭɤɬɚɦɢ, ɜɵɞɟɥɹɸɳɢɦɢɫɹ ɧɚ ɢɧɟɪɬɧɵɯ ɷɥɟɤɬɪɨɞɚɯ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ 
ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ, ɹɜɥɹɸɬɫɹ ...                                              
Ɉ   Na ɢ Ɉ2                         Ɉ   Na ɢ SɈ2 

Ɉ   ɇ2 ɢ Ɉ2                         Ɉ   H2 ɢ S  

 

19. ɉɪɢ ɩɨɦɨɳɢ ɥɚɤɦɭɫɚ ɦɨɠɧɨ ɪɚɡɥɢɱɢɬɶ ɪɚɫɬɜɨɪɵ ɫɨɥɟɣ 

Ɉ   FeCl2 ɢ Ⱥ1ȼɝɡ                  Ɉ   Na2SɈ4  ɢ NaCl 

Ɉ   NaCl ɢ Na2SɈ3                            Ɉ   K2SO4 ɢ ɋɚȼɝ2 

 

20. ȿɫɥɢ ɭɜɟɥɢɱɢɬɶ ɞɚɜɥɟɧɢɟ ɜ 10 ɪɚɡ, ɬɨ ɫɤɨɪɨɫɬɶ ɩɪɹɦɨɣ ɪɟɚɤɰɢɢ 

ɇ2 (ɝ) + ȼɝ2 (ɝ) = 2ɇȼɝ(ɝ), ɩɪɢ ɭɫɥɨɜɢɢ ɟɟ ɷɥɟɦɟɧɬɚɪɧɨɫɬɢ, ɭɜɟɥɢɱɢɬɫɹ ɜ     
___ɪɚɡ. 
Ɉ  5        Ɉ  20            Ɉ  50           Ɉ  100 

 

7.2.2 ɉɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɡɚɞɚɧɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ 

ɡɚɞɚɱ  

Ɍɟɦɚ 1. Ɉɫɧɨɜɧɵɟ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɟ ɡɚɤɨɧɵ  
ɢ ɪɚɫɱɟɬɵ ɩɨ ɭɪɚɜɧɟɧɢɹɦ ɪɟɚɤɰɢɣ 

Ɂɚɞɚɱɚ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɥɸɦɢɧɢɹ ɫ ɪɚɫɬɜɨɪɨɦ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ 
ɩɪɨɬɟɤɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɪɟɚɤɰɢɢ: 

2Al + 6HCl ĺ 2AlCl3 + 3H2Ĺ 

ȼ ɪɟɚɤɰɢɢ ɭɱɚɫɬɜɭɸɬ  2,7 ɤɝ ɚɥɸɦɢɧɢɹ. Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ ɜɨɞɨɪɨɞɚ, 
ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɜ ɯɨɞɟ ɪɟɚɤɰɢɢ, ɩɪɨɬɟɤɚɸɳɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ 
ɬɚɤ ɠɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 28 ɨɋ ɢ ɞɚɜɥɟɧɢɢ 102 ɤɉɚ; ɚɛɫɨɥɸɬɧɭɸ ɩɥɨɬɧɨɫɬɶ 
ɜɨɞɨɪɨɞɚ ɢ ɩɥɨɬɧɨɫɬɶ ɜɨɞɨɪɨɞɚ ɩɨ ɜɨɡɞɭɯɭ; ɦɚɫɫɭ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɯɥɨɪɢɞɚ 
ɚɥɸɦɢɧɢɹ ɢ ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɚɥɸɦɢɧɢɹ ɜ ɧɟɦ.  

Ɋɟɲɟɧɢɟ. Ɋɟɚɤɰɢɹ ɩɪɨɬɟɤɚɟɬ ɩɨ ɭɪɚɜɧɟɧɢɸ  
2Al + 6HCl ĺ 2AlCl3 + 3H2 Ĺ. 



ȼ ɜɢɞɟ ɬɚɛɥɢɰɵ ɩɪɟɞɫɬɚɜɢɦ ɦɨɥɹɪɧɵɟ ɦɚɫɫɵ, ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɶ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɦɚɫɫɵ  ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɟɚɤɰɢɢ ɜɟɳɟɫɬɜ. 

 

 

               

 

 

 

 

 

 

ɑɬɨɛɵ ɧɚɣɬɢ ɨɛɴɟɦ ɜɨɞɨɪɨɞɚ, ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɜ ɪɟɚɤɰɢɢ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɫɨɫɬɚɜɢɦ ɩɪɨɩɨɪɰɢɸ: 
54 ɝ Al ɜɵɞɟɥɹɸɬ ɢɡ ɤɢɫɥɨɬɵ (22,4·3) ɥ ɜɨɞɨɪɨɞɚ (ɩɨ ɭɪɚɜɧɟɧɢɸ ɪɟɚɤɰɢɢ) 
2700 ɝ Al ɜɵɞɟɥɹɸɬ ɢɡ ɤɢɫɥɨɬɵ Vх ɥ ɜɨɞɨɪɨɞɚ (ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ); 

 

л.3360
54

34,222700 xV  

Ⱦɥɹ ɭɫɥɨɜɢɣ, ɨɬɥɢɱɧɵɯ ɨɬ ɧɨɪɦɚɥɶɧɵɯ, ɨɛɴɟɦ ɝɚɡɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɭɪɚɜɧɟɧɢɸ (1.4): 

л,4,3678
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)28273(31,83360 
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TR
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ɢɥɢ ɩɨ ɮɨɪɦɭɥɟ (1.3): 

л.4,3678
102273

)28273(336010100 



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
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

p

TVp
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Ⱥɛɫɨɥɸɬɧɭɸ ɩɥɨɬɧɨɫɬɶ ɜɨɞɨɪɨɞɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.6): 

.лг 0,09
22,4

2)(


MV

M
ρ 2H

2H  

Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ ɜɨɞɨɪɨɞɚ ɩɨ ɜɨɡɞɭɯɭ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.8): 
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Ɇɚɫɫɭ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɜ ɪɟɚɤɰɢɢ ɯɥɨɪɢɞɚ ɠɟɥɟɡɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɭɪɚɜɧɟɧɢɸ ɪɟɚɤɰɢɢ, ɫɨɫɬɚɜɢɜ ɩɪɨɩɨɪɰɢɸ: 

 

 Al AlCl3 H2 

Ɇ, ɝ/ɦɨɥɶ 27 27 +3· 35,5=133,5 2 

ν, ɦɨɥɶ 2 2 3 

m = M·ν, ɝ 54 267 6 

 



2700 ɝ Al   ɨɛɪɚɡɭɸɬ   
3AlClm  

 54 ɝ  Al   ɨɛɪɚɡɭɸɬ   267 ɝ AlCl3; 

г.13350
54

2672700





3
AlClm  

Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɠɟɥɟɡɚ ɜ AlCl3 ɪɚɫɫɱɢɬɚɟɦ, ɢɫɯɨɞɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ 
ɚɬɨɦɧɵɯ ɢ ɦɨɥɹɪɧɵɯ ɦɚɫɫ ɚɬɨɦɨɜ ɢ ɦɨɥɟɤɭɥ:  

133,5 ɝ AlCl3 ɫɨɫɬɚɜɥɹɸɬ 100 % 

     27 ɝ   Al    ɫɨɫɬɚɜɥɹɸɬ   х %; 

%.22,20
5,133

10027


x  

Ɍɟɦɚ 2. Ʉɥɚɫɫɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 

Ɂɚɞɚɱɚ 1. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɜɟɳɟɫɬɜ ɹɜɥɹɸɬɫɹ ɨɤɫɢɞɚɦɢ: 

ɇ2CɈ3, BeO, K2Ɉ, SɈ2, Mg(NO3)2? ɍɤɚɠɢɬɟ ɢɯ ɫɜɨɣɫɬɜɚ (ɨɫɧɨɜɧɵɟ, 
ɤɢɫɥɨɬɧɵɟ, ɚɦɮɨɬɟɪɧɵɟ). ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ, ɞɨɤɚɡɵɜɚɸɳɢɯ 
ɯɚɪɚɤɬɟɪ ɨɤɫɢɞɨɜ.  

Ɋɟɲɟɧɢɟ. ȼ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɤɢɫɥɨɬɧɵɦ ɨɤɫɢɞɨɦ ɹɜɥɹɟɬɫɹ ɨɤɫɢɞ SɈ2. 

ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɜɨɞɨɣ ɨɧ ɨɛɪɚɡɭɟɬ  ɫɟɪɧɢɫɬɭɸ ɤɢɫɥɨɬɭ ɇ2SɈ3, ɫ 

ɨɫɧɨɜɚɧɢɹɦɢ ɢ ɨɫɧɨɜɧɵɦɢ ɨɤɫɢɞɚɦɢ – ɟɟ ɫɨɥɢ: 

SɈ2   +    ɇ2Ɉ    ĺ  ɇ2SɈ3; 

SɈ2   +  2LiɈɇ  ĺ  Li2SɈ3  + ɇ2Ɉ; 

SɈ2   +    Nɚ2Ɉ   ĺ  Nɚ2SɈ3.    

Ɉɤɫɢɞ K2Ɉ  ɩɪɨɹɜɥɹɟɬ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ, ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɜɨɞɟ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɫɧɨɜɚɧɢɹ. ȼɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɤɢɫɥɨɬɚɦɢ ɢ ɤɢɫɥɨɬɧɵɦɢ 
ɨɤɫɢɞɚɦɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɨɥɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɪɟɚɤɰɢɹɦɢ: 

K2Ɉ   +    ɇ2Ɉ   ĺ 2KɈɇ; 

K2Ɉ   +   2ɇСl   ĺ 2KСl  + ɇ2Ɉ; 

K2Ɉ   +     СɈ2  ĺ  K2СɈ3. 

BeO – ɚɦɮɨɬɟɪɧɵɣ ɨɤɫɢɞ, ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɜ ɜɨɞɟ. ȿɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɝɢɞɪɨɤɫɢɞ, ɩɪɨɹɜɥɹɸɳɢɣ ɤɢɫɥɨɬɧɵɟ ɫɜɨɣɫɬɜɚ (ɇ2BeɈ2 – ɤɢɫɥɨɬɚ) ɢ ɨɫɧɨɜɧɵɟ 
ɫɜɨɣɫɬɜɚ (Be(Ɉɇ)2 – ɨɫɧɨɜɚɧɢɟ). Ⱥɦɮɨɬɟɪɧɵɟ ɨɤɫɢɞɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ 
ɤɢɫɥɨɬɚɦɢ ɢ ɳɟɥɨɱɚɦɢ, ɚ ɬɚɤɠɟ ɫ ɤɢɫɥɨɬɧɵɦɢ ɢ ɨɫɧɨɜɧɵɦɢ ɨɤɫɢɞɚɦɢ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɨɥɟɣ: 



BeO  +  2ɇСl   ĺ   BeСl2   +  ɇ2Ɉ;  

BeO   +  СɈ2  ĺ  BeСɈ3; 

BeO   +  2NɚɈɇ ĺ Nɚ2BeɈ2   + ɇ2Ɉ; 

BeO   +  K2Ɉ  ĺ  K2BeO2. 

Ɂɚɞɚɱɚ 2. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɩɨɥɭɱɟɧɢɹ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ 
ɫɨɥɟɣ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ  ɝɢɞɪɨɤɫɢɞɚ ɛɚɪɢɹ ɢ ɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ. ɇɚɡɨɜɢɬɟ 
ɩɨɥɭɱɟɧɧɵɟ ɫɨɥɢ. 

Ɋɟɲɟɧɢɟ.                

Ba(Ɉɇ)2 + ɇ2SɈ3 ĺ 2ɇ2Ɉ + BaSɈ3  – ɫɭɥɶɮɢɬ ɛɚɪɢɹ. 

ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɪɟɞɧɟɣ ɫɨɥɢ ɤɨɥɢɱɟɫɬɜɟ 
ɨɫɧɨɜɚɧɢɹ ɩɨɥɭɱɚɟɬɫɹ ɤɢɫɥɚɹ ɫɨɥɶ: 

Ba(Ɉɇ)2 + 2 ɇ2SɈ3 ĺ 2ɇ2Ɉ + Ba(ɇSɈ3)2
 – ɝɢɞɪɨɫɭɥɶɮɢɬ ɛɚɪɢɹ. 

Ⱦɥɹ ɩɪɟɜɪɚɳɟɧɢɹ ɤɢɫɥɨɣ ɫɨɥɢ ɜ ɫɪɟɞɧɸɸ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ 
ɨɫɧɨɜɚɧɢɟ:  

Ba(ɇСɈ3)2
 
 + Ba(Ɉɇ)2  ĺ 2BaСɈ3  +  2ɇ2Ɉ. 

ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɪɟɞɧɟɣ ɫɨɥɢ ɤɨɥɢɱɟɫɬɜɟ ɤɢɫɥɨɬɵ 
ɩɨɥɭɱɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɫɨɥɶ: 

2Ba(Ɉɇ)2 + ɇ2SɈ3 ĺ2ɇ2Ɉ  + (BaɈɇ)2SɈ3
 – ɝɢɞɪɨɤɫɨɫɭɥɶɮɢɬ ɛɚɪɢɹ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɩɪɚɜɢɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɟɧɢɹ ɯɢɦɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɵ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɪɚɜɟɧɫɬɜɭ ɜɚɥɟɧɬɧɨɫɬɢ (ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ) 
ɨɫɧɨɜɧɨɝɨ ɢ ɤɢɫɥɨɬɧɨɝɨ ɨɫɬɚɬɤɨɜ. ȼɚɥɟɧɬɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɫɬɚɬɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ чɢɫɥɨɦ ɡɚɦɟщɟɧɧɵх ɝɢɞɪɨɤɫɨɝɪɭɩɩ ɜ ɦɨɥɟɤɭɥɟ ɨɫɧɨɜɚɧɢɹ ɧɚ 
ɤɢɫɥɨɬɧɵɣ ɨɫɬɚɬɨɤ; ɜɚɥɟɧɬɧɨɫɬɶ (ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ) ɤɢɫɥɨɬɧɨɝɨ ɨɫɬɚɬɤɚ – 

чɢɫɥɨɦ ɡɚɦɟщɟɧɧɵх ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɜ ɦɨɥɟɤɭɥɟ ɤɢɫɥɨɬɵ ɧɚ ɨɫɧɨɜɧɨɣ 
ɨɫɬɚɬɨɤ.  

Ɂɚɞɚɱɚ 3. ɉɪɢɜɟɞɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɝɢɞɪɨɤɫɢɞɚ 
ɚɥɸɦɢɧɢɹ. Ɉɩɪɟɞɟɥɢɬɟ ɟɝɨ ɫɜɨɣɫɬɜɚ (ɩɪɢɪɨɞɭ). ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ, ɞɨɤɚɡɵɜɚɸɳɢɟ ɢɯ.  

Ɋɟɲɟɧɢɟ. Ƚɢɞɪɨɤɫɢɞ ɚɥɸɦɢɧɢɹ ɧɟɥɶɡɹ ɩɨɥɭɱɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɫ ɜɨɞɨɣ, ɬ.ɤ. ɨɤɫɢɞ ɧɟ ɪɚɫɬɜɨɪɢɦ ɜ ɜɨɞɟ, 
ɩɨɷɬɨɦɭ ɟɝɨ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫɥɟɞɭɸɳɢɦ ɩɭɬɟɦ: 



Al(NO3)3 + 3NaOH ĺ Al(Ɉɇ)3 + 3NaNO3. 
Ƚɢɞɪɨɤɫɢɞ ɚɥɸɦɢɧɢɹ ɨɛɥɚɞɚɟɬ ɚɦɮɨɬɟɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɬ.ɟ. 

ɞɜɨɣɫɬɜɟɧɧɨɣ ɩɪɢɪɨɞɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɤɚɤ  ɫ 
ɤɢɫɥɨɬɧɵɦɢ, ɬɚɤ ɢ ɫ ɨɫɧɨɜɧɵɦɢ ɨɤɫɢɞɚɦɢ, ɝɢɞɪɨɤɫɢɞɚɦɢ.                     
Ɋɟɚɤɰɢɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɤɢɫɥɨɬɧɵɟ ɫɜɨɣɫɬɜɚ ɝɢɞɪɨɤɫɢɞɚ: 

Al(Ɉɇ)3 (HAlO2)  +   KOH ĺ KAlO2 + 2ɇ2Ɉ; 
2Al(Ɉɇ)3 (ɇAlO2) +   ВɚɈ ĺ Вɚ(AlO2)2 + 3ɇ2Ɉ. 

Ɋɟɚɤɰɢɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɝɢɞɪɨɤɫɢɞɚ: 
2Al(Ɉɇ)3 + 3ɇ2СɈ3 ĺ Al2(СɈ3)3 + 6ɇ2Ɉ; 
2Al(Ɉɇ)3 + 3SO3 ĺ Al2(SO4)3 + 6ɇ2Ɉ. 

 

Ɍɟɦɚ 3. ɗɧɟɪɝɟɬɢɤɚ ɢ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

 

Ɂɚɞɚɧɢɟ 1. Ɋɚɫɫɱɢɬɚɣɬɟ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, 
ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɫɬɚɧɞɚɪɬɧɵɯ  ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɨ 
ɭɪɚɜɧɟɧɢɸ:  

Сɇ4(ɝ) + СɈ2(ɝ) ĺ 2СɈ(ɝ) + 2ɇ2(ɝ), ɟɫɥɢ  

  Δfɇ0Сɇ4   = −74,8 ɤȾɠ/ɦɨɥɶ;      Δfɇ0СɈ2  = −394,0 ɤȾɠ/ɦɨɥɶ; 

        Δfɇ0СɈ  = −110,5 ɤȾɠ/ɦɨɥɶ;      Δfɇ0ɇ2  = 0 ɤȾɠ/ɦɨɥɶ. 

ɍɤɚɠɢɬɟ, ɤɚɤɚɹ ɷɬɨ ɪɟɚɤɰɢɹ ɷɤɡɨ- ɢɥɢ ɷɧɞɨɬɟɪɦɢɱɟɫɤɚɹ. Ʉɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɟɩɥɨɬɵ ɛɭɞɟɬ ɡɚɬɪɚɱɟɧɨ ɧɚ ɩɨɥɭɱɟɧɢɟ 30 ɤɝ ɜɨɞɨɪɨɞɚ? 

Ɋɟɲɟɧɢɟ. Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ Δɇ0, ɩɪɨɬɟɤɚɸɳɟɣ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɪɚɫɫɱɢɬɚɟɦ, ɩɨɥɶɡɭɹɫɶ 
ɫɥɟɞɫɬɜɢɟɦ ɡɚɤɨɧɚ Ƚɟɫɫɚ (3.1):  

ΔH0= Σ  ν·Δ fɇ0
ɩɪɨɞ.ɪɟɚɤ - Σ ν·Δ fɇ0

ɢɫх.ɜ-ɜ, 

Δɇ0
 = (2∙fɇ0СɈ (ɝ) + 2∙fɇ0ɇ2(ɝ)) − (fɇ0Сɇ4 (ɝ)  + fɇ0СɈ2(ɝ)).  

Δɇ0
= 2∙ (−110,5) + 2∙ 0 − (− 74,8  − 394,0) = 247,8 ɤȾɠ. 

Ɍɚɤ ɤɚɤ Δɇ0
 > 0, ɬɨ ɩɪɨɰɟɫɫ ɷɧɞɨɬɟɪɦɢчɟɫɤɢɣ.   

ɂɡ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 2 ɦɨɥɟɣ (ν1) ɢɥɢ 4 ɝ 
(m = ν · M) ɜɨɞɨɪɨɞɚ ɬɪɟɛɭɟɬɫɹ ɡɚɬɪɚɬɢɬɶ 247,8 ɤȾɠ ɬɟɩɥɨɬɵ. ȿɫɥɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɭɟɬɫɹ ɢɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ (ν2), ɬɨ ɬɟɩɥɨɬɭ  
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ   Δɇ  

=  ν  ·Δɇ0/ ν1  

ν2 = m/M, ν2 = 30∙103/2 = 15∙103
 ɦɨɥɟɣ, 

      Δɇ = 15∙103
 ∙ 247,8/2 = 1,8585·10

6  ɤȾɠ. 



Ɂɚɞɚɱɚ 2.  ȼɨɡɦɨɠɧɨ ɥɢ  ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɚɪɛɨɧɚɬɚ 
ɤɚɥɶɰɢɹ ɢ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ, ɩɪɨɬɟɤɚɸɳɟɟ ɩɨ ɭɪɚɜɧɟɧɢɸ                                     

                                   СɚСɈ3(ɤɪ)+ SiɈ2(ɤɪ) ĺ СɚSiO3(ɤɪ) + СɈ2(ɝ)  

ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ?  

Ɋɟɲɟɧɢɟ. Ʉɪɢɬɟɪɢɟɦ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɜ 
ɡɚɤɪɵɬɨɣ ɫɢɫɬɟɦɟ  ɜ ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɭɛɵɥɶ 
ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ. Ɋɚɫɫɱɢɬɚɟɦ  ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ Ƚɢɛɛɫɚ   ΔG0  ɜ ɯɨɞɟ ɞɚɧɧɨɣ 
ɪɟɚɤɰɢɢ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɭɪɚɜɧɟɧɢɟɦ ΔG0 = Δɇ – T·ΔS0.ȼɟɥɢɱɢɧɭ 

ɢɡɦɟɧɟɧɢɹ ɷɧɬɚɥɶɩɢɢ ɪɟɚɤɰɢɢ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɭɪɚɜɧɟɧɢɸ:  

Δɇ0
=(Δ fɇ0  СɈ2 (ɝ)  + Δ fɇ0 СaSiO3 (ɤɪ )) – (Δ fɇ0  SiɈ2 (ɤɪ)  + Δ fɇ0 СɚСɈ3(ɤɪ)). 

ɗɧɬɚɥɶɩɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ ɪɟɚɤɰɢɢ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ 
ɫɬɚɧɞɚɪɬɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ .  

Δ fɇ0СɈ2(ɝ) = –393,5 ɤȾɠ/ɦɨɥɶ; Δ fɇ0СɚСɈ3(ɤɪ) = –1206,0 ɤȾɠ/ɦɨɥɶ; 

Δ fɇ0SiO2(ɤɪ) =  –859,3 ɤȾɠ/ɦɨɥɶ; Δ fɇ0CaSiO3(ɤɪ )= –1584,1ɤȾɠ/ɦɨɥɶ. 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɭɱɢɦ 

Δɇ0 = –363,5 –1584,1  – (–859,3 – 1206,0) = 87,7 ɤȾɠ.                       

ȼɵɱɢɫɥɢɦ ɢɡɦɟɧɟɧɢɟ ɷɧɬɪɨɩɢɢ ΔS0ɞɥɹ ɪɟɚɤɰɢɢ, ɩɪɨɬɟɤɚɸɳɟɣ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɢɫɩɨɥɶɡɭɹ ɬɚɛɥɢɱɧɵɟ ɞɚɧɧɵɟ (ɬɚɛɥ.3.1). 

S0 CaCO3(ɤɪ)= 92,9 Ⱦɠ/ɦɨɥɶ∙Ʉ;        S0
 SiɈ2(ɤɪ) = 42,1 Ⱦɠ /ɦɨɥɶ∙Ʉ; 

          S0 СɈ2(ɝ)  = 231,5Ⱦɠ/ɦɨɥɶ∙Ʉ;           S0CaSiO3(ɤɪ) = 82,0 Ⱦɠ/ɦɨɥɶ∙Ʉ. 

ΔS0
 =  Σ ν · S0

ɩɪɨɞ  – Σ ν · S 0
ɢɫх.ɜ-ɜ, 

ΔS0
 = S0 CO2(ɝ) + S0 CaSiO3(ɤɪ) – S0 SiO2(ɤɪ) – S0 CaCO3(ɤɪ), 

ΔS0
= 82,0 + 231,6 – 92,9 – 42,1 = 178,6  Ⱦɠ/Ʉ ɢɥɢ ΔS0

 = Ɉ,179 ɤȾɠ/Ʉ. 

Ɋɚɫɫɱɢɬɚɟɦ ΔG0, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɧɚɣɞɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ Δɇ0
 ɢ  ΔS0

:    

ΔG0
= 87,7 – 298 · 0,179 = +34,36 ɤȾɠ. 

ɉɨɫɤɨɥɶɤɭ ΔG0  
> 0, ɬɨ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ 

ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɩɪɨɬɟɤɚɬɶ ɧɟ ɦɨɠɟɬ. 

 

Ɍɟɦɚ 4. ɏɢɦɢɱɟɫɤɚɹ ɤɢɧɟɬɢɤɚ ɢ ɪɚɜɧɨɜɟɫɢɟ 



 

Ɂɚɞɚɱɚ 1. Ɋɚɫɫɱɢɬɚɣɬɟ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɢɡɦɟɧɢɬɫɹ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɫɢɞɚ ɫɟɪɵ (VI), ɩɪɨɬɟɤɚɸɳɟɣ ɩɨ ɭɪɚɜɧɟɧɢɸ 

 2SO2(ɝ) + O2(ɝ) ĺ 2SO3(ɝ), 

ɚ) ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɫɟɪɵ (IV) ɜ 2 ɪɚɡɚ; 

ɛ) ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜ 3 ɪɚɡɚ.  

Ɋɟɲɟɧɢɟ. Ʉɢɧɟɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ, ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ 
ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɫɫ,  ɢɦɟɟɬ ɜɢɞ: 

2OSO
cckυ  2

2
 , 

ɚ) ɡɚɩɢɲɟɦ ɤɢɧɟɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ SO2  ɜ ɞɜɚ ɪɚɡɚ 
ɛɨɥɶɲɟ ɢɫɯɨɞɧɨɣ: 

22. OSO cckυ  2)2( = 22 OSO cck  2)4 ( . 

Ɂɚɬɟɦ ɧɚɯɨɞɢɦ ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɩɪɨɰɟɫɫɚ: 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ  SO2 ɜ 2 ɪɚɡɚ ɫɤɨɪɨɫɬɶ 
ɪɟɚɤɰɢɢ ɜɨɡɪɨɫɥɚ ɜ 4 ɪɚɡɚ; 

ɛ) ɜ ɞɚɧɧɨɣ ɪɟɚɤɰɢɢ ɜɫɟ ɜɟɳɟɫɬɜɚ ɧɚɯɨɞɹɬɫɹ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɩɨɷɬɨɦɭ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚɞ ɫɢɫɬɟɦɨɣ ɜ 3 ɪɚɡɚ ɨɛɴɟɦ ɭɦɟɧɶɲɢɬɫɹ ɜ 
ɬɪɢ  ɪɚɡɚ, ɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɚɠɞɨɝɨ ɢɡ ɪɟɚɝɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɭɜɟɥɢɱɢɬɫɹ ɜ 3 ɪɚɡɚ. Ɍɨɝɞɚ ɤɢɧɟɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɡɚɩɢɲɟɦ: 

 
22. OSO cckυ 3)3 2( 22 OSO cck  2)27 ( . 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 3 ɪɚɡɚ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ 
ɭɜɟɥɢɱɢɬɫɹ ɜ 27 ɪɚɡ.  

Ɂɚɞɚɱɚ 2. Ɉɤɢɫɥɟɧɢɟ ɫɟɪɵ ɩɪɨɬɟɤɚɟɬ ɩɨ ɭɪɚɜɧɟɧɢɸ 

S(ɤɪ) + O2(ɝ) ĺ SO2(ɝ). 



Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɫɤɨɪɨɫɬɶ ɷɬɨɣ ɪɟɚɤɰɢɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɟɚɤɰɢɨɧɧɨɝɨ 
ɨɛɴɺɦɚ ɜ 3 ɪɚɡɚ? 

Ɋɟɲɟɧɢɟ. ȼ ɫɥɭɱɚɟ ɝɟɬɟɪɨɝɟɧɧɵɯ ɪɟɚɤɰɢɣ ɜ ɭɪɚɜɧɟɧɢɟ ɡɚɤɨɧɚ ɞɟɣɫɬɜɢɹ 
ɦɚɫɫ ɜɯɨɞɹɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ ɢɥɢ 
ɪɚɫɬɜɨɪɟ. Ʉɢɧɟɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ  ɝɟɬɟɪɨɝɟɧɧɨɣ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɤɫɢɞɚ ɫɟɪɵ ɞɨ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ: 

2Ockυ  , 

ɩɨɫɥɟ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɺɦɚ ɜ 3 ɪɚɡɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɭɦɟɧɶɲɢɬɫɹ 

ɬɚɤɠɟ ɜ 3 ɪɚɡɚ:    2Ockυ 
3

1
. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ,    
3

1
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɺɦɚ ɪɟɚɤɰɢɨɧɧɨɝɨ ɫɨɫɭɞɚ ɜ 3 ɪɚɡɚ 
ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɭɦɟɧɶɲɢɬɫɹ ɜ 3 ɪɚɡɚ. 

Ɂɚɞɚɱɚ 3. ȼɨ ɫɤɨɥɶɤɨ ɪɚɡ ɜɨɡɪɚɫɬɟɬ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ 
ɭɜɟɥɢɱɢɬɫɹ ɧɚ 40 

ɨɋ? Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɚɤɰɢɢ ɪɚɜɟɧ 2. 

Ɋɟɲɟɧɢɟ. ɋɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ ȼɚɧɬ-Ƚɨɮɮɚ  (3.10)   
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Ɋɚɫɫɱɢɬɚɟɦ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɭɜɟɥɢɱɢɬɫɹ ɫɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, 
ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ ɞɚɧɧɵɟ ɢɡ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ: 

.1622 4
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 40 ɨɋ ɫɤɨɪɨɫɬɶ ɞɚɧɧɨɣ 
ɪɟɚɤɰɢɢ ɭɜɟɥɢɱɢɬɫɹ ɜ ɲɟɫɬɧɚɞɰɚɬɶ ɪɚɡ. 

Ɂɚɞɚɱɚ 4. Ɋɟɚɤɰɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 
ɨɋ ɩɪɨɬɟɤɚɟɬ ɡɚ 45 ɫ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɪɚɜɟɧ 3. Ʉɚɤɨɟ ɜɪɟɦɹ 
ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɷɬɨɣ ɪɟɚɤɰɢɢ ɩɪɢ   40 

 ɨɋ?  

Ɋɟɲɟɧɢɟ. Ɋɚɫɫɱɢɬɚɟɦ ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɜɨɡɪɚɫɬɚɟɬ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ  ɭɪɚɜɧɟɧɢɟɦ ȼɚɧɬ–Ƚɨɮɮɚ (3.10): 
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ɑɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ, ɬɟɦ ɡɚ ɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ 
ɜɪɟɦɟɧɢ ɨɧɚ ɩɪɨɬɟɤɚɟɬ, ɬɨ ɟɫɬɶ ɜɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ (τ) ɨɛɪɚɬɧɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɟɺ ɫɤɨɪɨɫɬɢ (υ) (ɷɬɨ ɨɬɪɚɠɟɧɨ ɜ ɭɪɚɜɧɟɧɢɢ 3.5). 
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40τ ɫ. 

ɉɪɢ 40 ɨC ɪɟɚɤɰɢɹ ɡɚɤɨɧɱɢɬɫɹ ɡɚ 5 ɫ. 

Ɂɚɞɚɱɚ 5. ɇɚɩɢɲɢɬɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɤɨɧɫɬɚɧɬ ɪɚɜɧɨɜɟɫɢɹ ɫɥɟɞɭɸɳɢɯ 
ɪɟɚɤɰɢɣ:  

2СO(ɝ) + Ɉ2(ɝ)  2СO2(ɝ),  

Сɚ(Ɉɇ)2(ɤɪ) + СɈ2(ɝ)  СɚСɈ3(ɤɪ) + ɇ2Ɉ(ɠ).  

Ɉɬ ɤɚɤɢɯ ɮɚɤɬɨɪɨɜ ɡɚɜɢɫɢɬ ɤɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ?  

Ɋɟɲɟɧɢɟ.  Ɋɟɚɤɰɢɹ   2СO(ɝ) + Ɉ2(ɝ)  2СO2(ɝ)   ɝɨɦɨɝɟɧɧɚɹ. ȼɵɪɚɠɟɧɢɟ 

ɞɥɹ ɤɨɧɫɬɚɧɬɵ ɪɚɜɧɨɜɟɫɢɹ ɢɦɟɟɬ ɜɢɞ: 

 
   2

2

2
2

ɈСɈ
СɈ

K


 . 

 Ɋɟɚɤɰɢɹ  Сɚ(Ɉɇ)2(ɤɪ) + СɈ2(ɝ)  СɚСɈ3(ɤɪ) + ɇ2Ɉ(ɠ)   ɝɟɬɟɪɨɝɟɧɧɚɹ, 
ɩɨɷɬɨɦɭ ɜ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɤɨɧɫɬɚɧɬɵ ɪɚɜɧɨɜɟɫɢɹ ɜɯɨɞɹɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɜɟɳɟɫɬɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɠɢɞɤɨɦ ɢɥɢ ɝɚɡɨɨɛɪɚɡɧɨɦ ɚɝɪɟɝɚɬɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ȼɵɪɚɠɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɪɚɜɧɨɜɟɫɢɹ ɢɦɟɟɬ ɜɢɞ: 

 
 2

2

СɈ
Ɉɇ

K  . 

Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɪɨɞɵ ɪɟɚɝɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ ɢ 



ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜ ɢ ɞɚɜɥɟɧɢɹ. 

Ɂɚɞɚɱɚ 6. ȼ ɫɢɫɬɟɦɟ ɭɫɬɚɧɨɜɢɥɨɫɶ ɪɚɜɧɨɜɟɫɢɟ: 

2HI( ɝ)   H2(ɝ) + I2(ɝ),  ΔH0  >0. 

Ʉɚɤ ɧɚɞɨ ɢɡɦɟɧɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ, ɞɚɜɥɟɧɢɟ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɟɚɝɟɧɬɨɜ, 
ɱɬɨɛɵ ɫɦɟɫɬɢɬɶ ɪɚɜɧɨɜɟɫɢɟ ɜ ɫɬɨɪɨɧɭ ɬɟɱɟɧɢɹ ɩɪɹɦɨɣ ɪɟɚɤɰɢɢ? 

Ɋɟɲɟɧɢɟ. 

1. ɉɪɹɦɚɹ ɪɟɚɤɰɢɹ ɷɧɞɨɬɟɪɦɢɱɟɫɤɚɹ (ΔH0  > 0). ɋɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɭ   
Ʌɟ ɒɚɬɟɥɶɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɧɟɲɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨɜɟɫɢɟ ɫɦɟɳɚɟɬɫɹ ɜ 
ɫɬɨɪɨɧɭ ɷɧɞɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ (ɢɞɭɳɟɝɨ ɫ ɩɨɝɥɨɳɟɧɢɟɦ ɬɟɩɥɨɬɵ). 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɫɦɟɳɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɜɩɪɚɜɨ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɞɨ 
ɭɜɟɥɢɱɢɬɶ. 

2. ȼ ɪɟɚɤɰɢɢ ɢɡ ɞɜɭɯ ɦɨɥɟɣ HI ɩɨɥɭɱɚɟɬɫɹ ɩɨ ɨɞɧɨɦɭ ɦɨɥɸ H2 ɢ I2, ɬ.ɟ, 
ɜɫɟɝɨ ɞɜɚ ɦɨɥɹ, ɩɨɷɬɨɦɭ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɟ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ 
ɫɦɟɳɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦɵ. 

3. ɋɦɟɳɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɜɩɪɚɜɨ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɭɜɟɥɢɱɟɧɢɟɦ 
ɤɨɧɰɟɧɬɪɚɰɢɢ HI ɢɥɢ ɭɞɚɥɟɧɢɟɦ  ɢɡ ɫɢɫɬɟɦɵ H2 ɢ I2, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɩɪɹɦɨɣ ɪɟɚɤɰɢɢ. 

 

Ɍɟɦɚ 5. ɋɬɪɨɟɧɢɟ ɚɬɨɦɚ. ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ 

 

Ɂɚɞɚɱɚ. ɋɨɫɬɚɜɶɬɟ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɚɬɨɦɨɜ ɷɥɟɦɟɧɬɨɜ ɫ 
ɩɨɪɹɞɤɨɜɵɦ ɧɨɦɟɪɨɦ 20 ɢ 35, ɢɡɨɛɪɚɡɢɬɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɜ 
ɤɜɚɧɬɨɜɵɯ ɹɱɟɣɤɚɯ. Ɉɩɪɟɞɟɥɢɬɟ ɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ, ɫɜɹɡɚɜ ɟɝɨ ɫɨ ɡɧɚɱɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɜɚɧɬɨɜɵɯ ɱɢɫɟɥ ɢ 
ɤɨɥɢɱɟɫɬɜɨɦ ɜɚɥɟɧɬɧɵɯ ɷɥɟɤɬɪɨɧɨɜ. Ɉɩɪɟɞɟɥɢɬɟ ɜɚɥɟɧɬɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɢ ɜɨɡɛɭɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɹɯ. 

Ʉɚɤɢɟ ɫɜɨɣɫɬɜɚ ɩɪɨɹɜɥɹɸɬ ɚɬɨɦɵ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ (ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɢɥɢ ɨɤɢɫɥɢɬɟɥɶɧɵɟ), ɞɥɹ ɤɚɤɨɝɨ ɢɡ ɧɢɯ ɜɵɲɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ? 

Ɋɟɲɟɧɢɟ. ɉɨ ɬɚɛɥɢɰɟ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ ɧɚɯɨɞɢɦ ɫɢɦɜɨɥɵ ɷɥɟɦɟɧɬɨɜ, 
ɡɚɩɢɫɵɜɚɟɦ ɢɯ, ɜɧɢɡɭ ɫɥɟɜɚ ɨɬ ɫɢɦɜɨɥɚ ɫɬɚɜɢɦ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ, ɤɨɬɨɪɵɣ 
ɭɤɚɡɵɜɚɟɬ ɡɚɪɹɞ ɹɞɪɚ ɚɬɨɦɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɧɨɜ ɜ ɚɬɨɦɟ. 

Ⱦɚɥɟɟ ɡɚɩɢɫɵɜɚɟɦ ɷɥɟɤɬɪɨɧɧɭɸ ɮɨɪɦɭɥɭ ɚɬɨɦɚ, ɪɚɫɩɪɟɞɟɥɹɹ ɷɥɟɤɬɪɨɧɵ 
ɩɨ ɭɪɨɜɧɹɦ ɢ ɩɨɞɭɪɨɜɧɹɦ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɩɪɢɧɰɢɩɚɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɜɵɝɨɞɧɨɫɬɢ ɢ ɉɚɭɥɢ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ ɢ 



ɫɨɜɩɚɞɚɟɬ ɫɨ ɡɧɚɱɟɧɢɟɦ ɝɥɚɜɧɨɝɨ ɤɜɚɧɬɨɜɨɝɨ ɱɢɫɥɚ n; ɩɨɞɭɪɨɜɟɧɶ 
ɨɛɨɡɧɚɱɚɟɬɫɹ ɛɭɤɜɚɦɢ s, p, d, f, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɪɛɢɬɚɥɶɧɵɦ 
ɤɜɚɧɬɨɜɵɦ ɱɢɫɥɚɦ l, ɫɜɟɪɯɭ ɫɩɪɚɜɚ ɧɚɞ ɤɨɬɨɪɵɦɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɱɢɫɥɨ 
ɷɥɟɤɬɪɨɧɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɧɢɯ (ɧɚ s-ɨɪɛɢɬɚɥɢ – ɦɚɤɫɢɦɚɥɶɧɨ ɞɜɚ, ɧɚ 
ɬɪɟɯ ɷɤɜɢɜɚɥɟɧɬɧɵɯ p-ɨɪɛɢɬɚɥɹɯ – ɦɚɤɫɢɦɚɥɶɧɨ ɲɟɫɬɶ, ɧɚ ɩɹɬɢ 
ɷɤɜɢɜɚɥɟɧɬɧɵɯ d-ɨɪɛɢɬɚɥɹɯ – ɦɚɤɫɢɦɚɥɶɧɨ ɞɟɫɹɬɶ). 

20Сɚ  1s22s22p63s23p64s2. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɝɥɚɜɧɨɝɨ ɤɜɚɧɬɨɜɨɝɨ ɱɢɫɥɚ, ɬ.ɟ. 
ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɨɥɧɹɟɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ, ɫɨɜɩɚɞɚɟɬ ɫ ɧɨɦɟɪɨɦ 
ɩɟɪɢɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɞɚɧɧɵɣ ɷɥɟɦɟɧɬ: nmax = 4, ɩɟɪɢɨɞ 4. 

ɇɨɦɟɪ ɝɪɭɩɩɵ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ II, ɬ.ɟ. ɨɧ ɫɨɜɩɚɞɚɟɬ ɫ 
ɤɨɥɢɱɟɫɬɜɨɦ ɜɚɥɟɧɬɧɵɯ ɷɥɟɤɬɪɨɧɨɜ. Ʉɚɥɶɰɢɣ ɨɬɧɨɫɢɬɫɹ ɤ ɷɥɟɦɟɧɬɚɦ s-

ɫɟɦɟɣɫɬɜɚ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɯɨɞɢɬɫɹ ɜ ɝɥɚɜɧɨɣ ɩɨɞɝɪɭɩɩɟ.  

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɩɨ ɹɱɟɣɤɚɦ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:  

 s p d f 

4 ↑↓  

3 ↑↓ ↑↓ ↑↓ ↑↓ 

2 ↑↓ ↑↓ ↑↓ ↑↓ 

1 ↑↓ 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɭ ɚɬɨɦɚ ɤɚɥɶɰɢɹ ɧɟɬ ɧɟɫɩɚɪɟɧɧɵɯ 
ɷɥɟɤɬɪɨɧɨɜ, ɩɨɷɬɨɦɭ ɟɝɨ ɜɚɥɟɧɬɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ ɧɭɥɸ. ɉɪɢ 
ɜɨɡɛɭɠɞɟɧɢɢ ɚɬɨɦɚ, ɬ.ɟ. ɫɨɨɛɳɟɧɢɢ ɟɦɭ ɧɟɤɨɬɨɪɨɣ ɷɧɟɪɝɢɢ, ɷɥɟɤɬɪɨɧɵ 
ɩɨɫɥɟɞɧɟɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɪɚɫɩɚɪɢɜɚɸɬɫɹ, ɢ ɭ ɤɚɥɶɰɢɹ 
ɩɨɹɜɥɹɟɬɫɹ ɞɜɚ ɫɜɨɛɨɞɧɵɯ ɷɥɟɤɬɪɨɧɚ: ɨɞɢɧ ɜ ɫɨɫɬɨɹɧɢɢ 4s, ɞɪɭɝɨɣ – 4p, 

ɚ ɜɦɟɫɬɟ ɫ ɷɬɢɦ ɜɚɥɟɧɬɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɚɥɶɰɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɫ ɧɭɥɹ 
ɞɨ ɞɜɭɯ. 

Ʉɚɥɶɰɢɣ – ɬɢɩɢчɧɵɣ ɦɟɬɚɥɥ, ɤɨɬɨɪɵɣ ɩɪɢ ɨɬɞɚɱɟ ɞɜɭɯ 
ɷɥɟɤɬɪɨɧɨɜ ɫ ɩɨɫɥɟɞɧɟɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɢɨɧ – 

Сɚ2+, ɨɛɥɚɞɚɸɳɢɣ ɭɫɬɨɣɱɢɜɵɦ ɷɥɟɤɬɪɨɧɧɵɦ ɫɬɪɨɟɧɢɟɦ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ 
ɟɦɭ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ ɚɪɝɨɧɚ ɫ ɜɨɫɶɦɢɷɥɟɤɬɪɨɧɧɨɣ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɨɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜ ɬɚɤɨɦ ɠɟ ɩɨɪɹɞɤɟ ɷɥɟɦɟɧɬ, ɫɬɨɹɳɢɣ ɜ ɬɚɛɥɢɰɟ ɩɨɞ 
ɧɨɦɟɪɨɦ 35. ɗɬɨ ɛɪɨɦ: 



35Br  1s
2
2s

2
2p

6
3s

2
3p

6
4s

2
3d

104ɪ5
.  

ɉɨ ɮɨɪɦɭɥɟ ɦɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɷɬɨ ɷɥɟɦɟɧɬ 4-ɝɨ ɩɟɪɢɨɞɚ (nmax = 4), VII 

ɝɪɭɩɩɵ (ɧɚ ɩɨɫɥɟɞɧɟɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɫɟɦɶ ɷɥɟɤɬɪɨɧɨɜ), p-

ɫɟɦɟɣɫɬɜɚ ɝɥɚɜɧɨɣ ɩɨɞɝɪɭɩɩɵ. 

ɗɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɚɬɨɦɚ ɛɪɨɦɚ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ: 

 

 

 

 

 

 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɭ ɛɪɨɦɚ ɨɞɢɧ ɧɟɫɩɚɪɟɧɧɵɣ ɷɥɟɤɬɪɨɧ, 
ɩɨɷɬɨɦɭ ɟɝɨ ɜɚɥɟɧɬɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ 1. ɉɪɢ ɩɨɝɥɨɳɟɧɢɢ ɷɧɟɪɝɢɢ 
ɫɧɚɱɚɥɚ ɪɚɫɩɚɪɢɜɚɸɬɫɹ p-ɷɥɟɤɬɪɨɧɵ, ɚ ɡɚɬɟɦ s-ɷɥɟɤɬɪɨɧɵ ɧɚ ɫɜɨɛɨɞɧɵɟ 
d-ɨɪɛɢɬɚɥɢ ɷɬɨɝɨ ɠɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɭ ɛɪɨɦɚ ɨɛɪɚɡɭɸɬɫɹ ɬɪɢ, 
ɩɹɬɶ, ɫɟɦɶ ɨɞɢɧɨɱɧɵɯ, ɪɚɫɩɚɪɟɧɧɵɯ ɷɥɟɤɬɪɨɧɨɜ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɧ 
ɦɨɠɟɬ ɩɪɨɹɜɥɹɬɶ ɜɚɥɟɧɬɧɨɫɬɶ ɜ ɜɨɡɛɭɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ III, V, VII. 

Ȼɪɨɦ – ɬɢɩɢчɧɵɣ ɧɟɦɟɬɚɥɥ, ɟɝɨ ɚɬɨɦ ɝɨɪɚɡɞɨ ɥɟɝɱɟ ɩɪɢɧɢɦɚɟɬ 
ɨɞɢɧ ɷɥɟɤɬɪɨɧ, ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɣ ɢɨɧ Br–

 ɫ 
ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɷɥɟɤɬɪɨɧɨɜ ɛɥɢɠɚɣɲɟɝɨ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ  Kr, ɱɟɦ ɨɬɞɚɟɬ ɫɟɦɶ 
ɷɥɟɤɬɪɨɧɨɜ, ɩɪɟɜɪɚɳɚɹɫɶ ɜ Br+7

 ɫ ɤɨɧɮɢɝɭɪɚɰɢɟɣ Аr. Ȼɪɨɦ ɨɛɥɚɞɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶɸ, ɱɟɦ ɤɚɥɶɰɢɣ. 
 

Ɍɟɦɚ 6. Ɋɚɫɬɜɨɪɵ ɷɥɟɤɬɪɨɥɢɬɨɜ 

 

Ɂɚɞɚɱɚ 1. ɋɨɫɬɚɜɶɬɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɢ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɵɟ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɪɚɫɬɜɨɪɚɦɢ BaCl2 ɢ Na2SO4, Na2CO3 ɢ H2SO4, 

CH3COONa ɢ HCl, Fe(OH)3 ɢ HNO3. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɵɯ ɭɪɚɜɧɟɧɢɣ ɷɬɢ ɫɨɟɞɢɧɟɧɢɹ 
ɡɚɩɢɫɵɜɚɸɬ ɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɮɨɪɦɟ, ɫɢɥɶɧɵɟ ɪɚɫɬɜɨɪɢɦɵɟ ɷɥɟɤɬɪɨɥɢɬɵ – ɜ 
ɜɢɞɟ ɢɨɧɨɜ. 

Ⱦɥɹ ɪɟɚɤɰɢɢ: 
BaCl2 + Na2SO4 ĺBaSO4Ļ+ 2NaCl  (ɦɨɥɟɤɭɥɹɪɧɨɟ ɭɪɚɜɧɟɧɢɟ), 
  ɪ       ɪ         ɧ          ɪ 
ɫɢɥɶɧ.ɷɥ.  ɫɢɥɶɧ.ɷɥ.       ɫɢɥɶɧ.ɷɥ.       ɫɢɥɶɧ.ɷɥ. 
Ba2+ + 2Cl‾ + 2Na+ + SO4

2‾ ĺ BaSO4Ļ + 2Na+ + 2Cl‾  (ɩɨɥɧɨɟ ɢɨɧɧɨ-      

s p d f 

4 ↑↓ ↑↓ ↑↓ ↑ 

3 ↑↓ ↓↑ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ 

2 ↑↓ ↑↓ ↑↓ ↑↓ 

1 ↑↓ 



ɦɨɥɟɤɭɥɹɪɧɨɟ ɭɪɚɜɧɟɧɢɟ), 
Ba2+ + SO4

2‾ ĺ BaSO4Ļ (ɫɨɤɪɚɳɟɧɧɨɟ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɨɟ ɭɪɚɜɧɟɧɢɟ).  
Ɋɟɚɤɰɢɹ ɜɨɡɦɨɠɧɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɬɪɭɞɧɨɪɚɫɬɜɨɪɢɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ BaSO4. 

Na2CO3 + H2SO4 ĺ Na2SO4 + H2O + CO2Ĺ 
    ɪ     ɪ           ɪ     ɫɥɚɛ.ɷɥ.  ɝɚɡ 
ɫɢɥɶɧ.ɷɥ.     ɫɢɥɶɧ.ɷɥ.      ɫɢɥɶɧ.ɷɥ. 
2Na+ + CO3

2‾+ 2H+ + SO4
2‾ ĺ 2Na+ + SO4

2‾ + H2O + CO2Ĺ 
2H+ + CO3

2‾ ĺ H2O + CO2Ĺ.  
Ɋɟɚɤɰɢɹ ɩɪɨɬɟɤɚɟɬ, ɬɚɤ ɤɚɤ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɫɨɟɞɢɧɟɧɢя CO2  ɢ ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ H2O . 
CH3COONa + HCl ĺ CH3COOH + NaCl, 
   ɪ            ɪ        ɪ            ɪ        
ɫɢɥɶɧ.ɷɥ.           ɫɢɥɶɧ.ɷɥ.         ɫɥɚɛ.ɷɥ.         ɫɢɥɶɧ.ɷɥ. 
CH3COO‾ + Na+ + H+ + Cl‾ ĺ CH3COOH + Na+ + Cl‾, 
CH3COO‾ + H+ ĺ CH3COOH.  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɣ ɪɟɚɤɰɢɢ ɨɛɪɚɡɭɟɬɫɹ ɫɥɚɛɵɣ ɷɥɟɤɬɪɨɥɢɬ CH3COOH. 

 
 
Fe(OH)3 + 3HNO3  Fe(NO3)3 + 3H2O 
  ɧ          ɪ          ɪ        ɫɥɚɛ.ɷɥ. 
ɫɥɚɛ.ɷɥ.          ɫɢɥɶɧ.ɷɥ.        ɫɢɥɶɧ.ɷɥ.               
Fe(OH)3 + 3H+ + 3NO3‾  Fe3+ + 3NO3‾+ 3H2O 
Fe(OH)3 + 3H+  Fe3+ + 3H2O.  
Ɋɟɚɤɰɢɹ ɨɛɪɚɬɢɦɚ, ɬɚɤ ɤɚɤ ɫɪɟɞɢ ɢɫɯɨɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɫɪɟɞɢ ɩɪɨɞɭɤɬɨɜ 

ɪɟɚɤɰɢɢ ɟɫɬɶ ɫɥɚɛɵɟ ɷɥɟɤɬɪɨɥɢɬɵ. 
Ɂɚɞɚɱɚ 2. ȼɵɱɢɫɥɢɬɟ ɪɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɶɰɢɹ ɫ ɦɨɥɹɪɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ 0,005 ɦɨɥɶ/ɥ, ɫɱɢɬɚɹ ɞɢɫɫɨɰɢɚɰɢɸ Сɚ(Ɉɇ)2 ɩɨɥɧɨɣ. 
Ɋɟɲɟɧɢɟ.  ɪɇ = – lg [H+

]. Ƚɢɞɪɨɤɫɢɞ ɤɚɥɶɰɢɹ ɩɪɢ ɞɢɫɫɨɰɢɚɰɢɢ 
ɨɛɪɚɡɭɟɬ ɢɨɧɵ ɤɚɥɶɰɢɹ ɢ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɵ:  Ca(OH)2  Ca2+ + 2OH‾. 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ Ɉɇ–

 ɫɜɹɡɚɧɚ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɢɨɧɨɜ ɇ+
 ɢɨɧɧɵɦ 

ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɜɨɞɵ: [H+
] · [OH‾] = 10‾14. Ɉɬɫɸɞɚ [H+

] = 10‾14 / [OH‾].  
ɂɡ ɭɪɚɜɧɟɧɢɹ ɞɢɫɫɨɰɢɚɰɢɢ   ɫɥɟɞɭɟɬ, ɱɬɨ  
[OH‾] = 2 [Ca(OH)2] = 2 · 0,005 = 0,01 ɦɨɥɶ/ɥ. 

[H+
] = 10‾14

/0,01 = 10
–12

 ɦɨɥɶ/ɥ;    ɪɇ = – lg 10‾12 = 12. 

 

Ɍɟɦɚ 7. ɗɥɟɤɬɪɨɞɧɵɟ ɩɨɬɟɧɰɢɚɥɵ ɢ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ 

 

Ɂɚɞɚɱɚ. Ƚɚɥɶɜɚɧɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɯɪɨɦɨɜɨɝɨ ɢ ɨɥɨɜɹɧɧɨɝɨ 
ɷɥɟɤɬɪɨɞɨɜ ɜ ɪɚɫɬɜɨɪɚɯ ɢɯ ɧɢɬɪɚɬɨɜ. ɋɨɫɬɚɜɶɬɟ ɫɯɟɦɭ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɧɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɷɥɟɤɬɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɬɨɤɨɨɛɪɚɡɭɸɳɟɣ 

ɪɟɚɤɰɢɢ. ȼɵɱɢɫɥɢɬɟ ɗȾɋ: ɚ) ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ( 3Cr
c

= 
2Sn

c
= 1 



ɦɨɥɶ/ɥ); ɛ) ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 3Cr
c

= 
2Sn

c
= 0,01 ɦɨɥɶ/ɥ. 

Ɋɟɲɟɧɢɟ. ɉɪɢ ɫɯɟɦɚɬɢɱɟɫɤɨɣ ɡɚɩɢɫɢ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ 
ɝɪɚɧɢɰɚ ɪɚɡɞɟɥɚ ɦɟɠɞɭ ɦɟɬɚɥɥɨɦ ɢ ɪɚɫɬɜɨɪɨɦ ɨɛɨɡɧɚɱɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɱɟɪɬɨɣ, ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɪɚɫɬɜɨɪɚɦɢ ɷɥɟɤɬɪɨɥɢɬɨɜ – ɞɜɨɣɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɱɟɪɬɨɣ.  Ⱥɧɨɞ ɡɚɩɢɫɵɜɚɟɬɫɹ ɫɥɟɜɚ. 

ɋɪɚɜɧɢɦ ɫɬɚɧɞɚɪɬɧɵɟ ɷɥɟɤɬɪɨɞɧɵɟ ɩɨɬɟɧɰɢɚɥɵ ɦɟɬɚɥɥɨɜ:         
0

CrCr 03E 
= – 0,74 ȼ, 

0

SnSn 02E 
= – 0,14 ȼ. ɏɪɨɦ, ɤɚɤ ɛɨɥɟɟ ɚɤɬɢɜɧɵɣ ɦɟɬɚɥɥ, 

ɹɜɥɹɟɬɫɹ ɚɧɨɞɨɦ, ɚ ɨɥɨɜɨ – ɤɚɬɨɞɨɦ.  

Ɂɚɩɢɲɟɦ ɫɯɟɦɭ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ: 

                                       (-) Cr | Cr(NO3)3 ║ Sn(NO3)2 | Sn (+)  

                            ɢɥɢ               (-) Cr | Cr 3+ ║ Sn2+ | Sn (+); 

ɷɥɟɤɬɪɨɞɧɵɟ ɩɪɨɰɟɫɫɵ: 

ɚɧɨɞɧɵɣ:    Cr 0 –  3ɟ− ĺ Cr3+
   (ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ),           ɯ 2 

ɤɚɬɨɞɧɵɣ:  Sn2+ + 2ɟ− ĺ Sn0
    (ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ);       ɯ 3 

 

ɭɪɚɜɧɟɧɢɟ ɬɨɤɨɨɛɪɚɡɭɸɳɟɣ ɪɟɚɤɰɢɢ: 

2Cr 0 + 3Sn2+  ĺ 2Cr3+ + 3Sn0. 

ȼɵɱɢɫɥɢɦ ɷɥɟɤɬɪɨɞɜɢɠɭɳɭɸ ɫɢɥɭ (ɗȾɋ): 

ɚ) ɫɬɚɧɞɚɪɬɧɭɸ ɗȾɋ 0, ɬɨ ɟɫɬɶ ɗȾɋ ɷɥɟɦɟɧɬɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɦɟɬɚɥɥɚ ɪɚɜɧɵ 1 ɦɨɥɶ/ɥ, ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɭɪɚɜɧɟɧɢɸ: 

0 = Е0
ɤɚɬɨɞɚ – Е0

ɚɧɨɞɚ  = 

0

SnSn 02E  – 

0

CrCr 03E 
, 

0 
= – 0,14 – (– 0,74) = 0,60 ȼ; 

ɛ) ɜ ɭɫɥɨɜɢɹɯ ɨɬɥɢɱɧɵɯ ɨɬ ɫɬɚɧɞɚɪɬɧɵɯ ɫɧɚɱɚɥɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɭɪɚɜɧɟɧɢɸ ɇɟɪɧɫɬɚ ɨɬɞɟɥɶɧɵɟ ɷɥɟɤɬɪɨɞɧɵɟ ɩɨɬɟɧɰɢɚɥɵ ɦɟɬɚɥɥɨɜ: 

02 SnSn
E 

=  

0

SnSn 02E 

 
+ 

2Sn
clg

2

059,0

, 



02 SnSn
E 

= – 0,14 + 
2

0590,
lg10

−2
 = – 0,14 + 

2

0590,
∙ (–2) = – 0,20 ȼ;

 

03 CrCr
E 

=  

0

CrCr 03E 

 
+ 

3Сr
clg

3

059,0

, 

 
03 CrCr

E 
= – 0,74 + 

3

0590,
lg10

−2
 = – 0,74 + 

3

0590, ∙ (–2) = – 0,78 ȼ; 

ɚ ɡɚɬɟɦ ɩɨ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɢɦ ɗȾɋ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɨɥɨɜɨ ɨɫɬɚɥɨɫɶ ɤɚɬɨɞɨɦ, ɚ 
ɰɢɧɤ  – ɚɧɨɞɨɦ: 

    = 
02 SnSn

E  – 
03 CrCr

E 
, 

 = – 0,20 – (– 0,78) = 0,58 ȼ. 
 

7.2.3 ɉɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɡɚɞɚɧɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ 

ɡɚɞɚɱ  

 

Ɍɟɦɚ 8. Ʉɨɪɪɨɡɢɹ ɢ ɡɚɳɢɬɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ɂɚɞɚɱɚ. ɂɡɞɟɥɢɟ ɢɡ ɠɟɥɟɡɚ ɫ ɩɪɢɦɟɫɶɸ ɧɢɤɟɥɹ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɥɚɠɧɨɣ 
ɫɪɟɞɟ, ɫɨɞɟɪɠɚɳɟɣ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ. ɍɤɚɠɢɬɟ, ɩɨ ɤɚɤɨɦɭ ɦɟɯɚɧɢɡɦɭ ɩɪɨɬɟɤɚɟɬ 
ɤɨɪɪɨɡɢɨɧɧɵɣ ɩɪɨɰɟɫɫ, ɢ ɧɚɩɢɲɢɬɟ ɟɝɨ ɭɪɚɜɧɟɧɢɹ.  

Ɋɟɲɟɧɢɟ. ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɜɨɞɨɣ ɢ ɨɛɪɚɡɭɟɬ ɫɥɚɛɭɸ 
ɭɝɨɥɶɧɭɸ ɤɢɫɥɨɬɭ  СɈ2 + ɇ2Ɉ  ɇ2СɈ3,  ɤɨɬɨɪɚɹ  ɞɢɫɫɨɰɢɢɪɭɟɬ ɩɨ 
ɭɪɚɜɧɟɧɢɸ  ɇ2СɈ3  ɇ+ + ɇСɈ3

─
. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɬɜɨɪ, ɜ ɤɨɬɨɪɨɦ 

ɧɚɯɨɞɢɬɫɹ ɢɡɞɟɥɢɟ, ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɢ ɨɤɢɫɥɢɬɟɥɟɦ ɜ ɧɟɦ 
ɹɜɥɹɸɬɫɹ ɤɚɬɢɨɧɵ ɇ+. Ʉɨɪɪɨɡɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɬɟɤɚɟɬ ɩɨ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɦɭ ɦɟɯɚɧɢɡɦɭ. 

         Ɂɚɩɢɲɟɦ ɫɯɟɦɭ ɜɨɡɧɢɤɲɟɝɨ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ: 

Ni | HCO ,H | Fe 3


. 

ɀɟɥɟɡɨ Fe ɛɨɥɟɟ ɚɤɬɢɜɧɵɣ ɦɟɬɚɥɥ ( 0
0/2 FeFe

E  = – 0,44 B) ɱɟɦ ɧɢɤɟɥɶ, 

ɨɧɨ ɹɜɥɹɟɬɫɹ ɚɧɨɞɨɦ, a Ni  – ɤɚɬɨɞɨɦ  ( 0
0/2 NiNi

E  =  – 0,25 ȼ). 

ɋɯɟɦɚ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ ɠɟɥɟɡɚ ɫ ɩɪɢɦɟɫɶɸ ɧɢɤɟɥɹ ɜ ɜɨɞɟ, 
ɫɨɞɟɪɠɚɳɟɣ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɫɯɟɦɟ. 

                                                H
+          

 

HCO3
- 

          Fe
2+

    Fe
2+

   Fe
2+      

H
+     



 

 

 

 

 

 

 

ɋɯɟɦɚ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ ɠɟɥɟɡɚ ɜ ɤɢɫɥɨɣ ɫɪɟɞɟ 

ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɠɟɥɟɡɚ  (ɚɧɨɞɚ) ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ. 

ɍɪɚɜɧɟɧɢɟ ɚɧɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɚɧɨɞ Fe0
):   Fe0  ĺ  Fe2+ + 2ɟ‾. 

ɀɟɥɟɡɨ ɜ ɜɢɞɟ ɢɨɧɨɜ Fe2+
 ɩɟɪɟɯɨɞɢɬ ɜ ɪɚɫɬɜɨɪ, ɚ ɷɥɟɤɬɪɨɧɵ ɩɟɪɟɬɟɤɚɸɬ 

ɧɚ ɧɢɤɟɥɶ. ɉɨɜɟɪɯɧɨɫɬɶ ɧɢɤɟɥɹ ɡɚɪɹɠɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɤ ɧɟɣ ɢɡ ɪɚɫɬɜɨɪɚ 
ɩɨɞɯɨɞɹɬ ɤɚɬɢɨɧɵ ɜɨɞɨɪɨɞɚ, ɩɪɢɧɢɦɚɸɬ ɷɥɟɤɬɪɨɧɵ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ. 

ɍɪɚɜɧɟɧɢɟ ɤɚɬɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ  (ɤɚɬɨɞ Ni0):     2ɇ+ + 2ɟ‾ ĺ ɇ2. 

 

7.2.4 ɉɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɡɚɱɟɬɭ  
ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ  

 

7.2.5 ɉɪɢɦɟɪɧɵɣ ɩɟɪɟɱɟɧɶ ɡɚɞɚɧɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ 

ɡɚɞɚɱ  
Вɨɩɪɨɫɵ ɞɥя ɷɤɡɚɦɟɧɚ  

Ɉɫɧɨɜɧɵɟ ɤɥɚɫɫɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɨɤɫɢɞɵ (ɤɢɫɥɨɬɧɵɟ, 
ɨɫɧɨɜɧɵɟ, ɚɦɮɨɬɟɪɧɵɟ), ɝɢɞɪɨɤɫɢɞɵ (ɤɢɫɥɨɬɵ, ɨɫɧɨɜɚɧɢɹ, ɚɦɮɨɬɟɪɧɵɟ 
ɝɢɞɪɨɤɫɢɞɵ),  ɫɨɥɢ. ɉɪɢɧɰɢɩ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. ɋɨɥɢ 
ɤɢɫɥɵɟ, ɫɪɟɞɧɢɟ, ɨɫɧɨɜɧɵɟ. 

Ɉɛɳɢɟ ɤɜɚɧɬɨɜɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɬɪɨɟɧɢɟ ɚɬɨɦɚ: 
ɜɨɥɧɨɜɚɹ ɩɪɢɪɨɞɚ ɦɢɤɪɨɱɚɫɬɢɰ ɢ ɷɥɟɤɬɪɨɧɨɜ, ɷɥɟɤɬɪɨɧɧɵɟ ɨɛɥɚɤɚ, ɚɬɨɦɧɵɟ 
ɨɪɛɢɬɚɥɢ,  ɹɞɪɨ ɚɬɨɦɚ. ɍɪɚɜɧɟɧɢɟ ɒɪɟɞɢɧɝɟɪɚ. Ʉɜɚɧɬɨɜɵɟ ɱɢɫɥɚ ɤɚɤ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨɧɨɜ ɜ ɚɬɨɦɟ: ɝɥɚɜɧɨɟ, ɨɪɛɢɬɚɥɶɧɨɟ, 
ɦɚɝɧɢɬɧɨɟ, ɫɩɢɧɨɜɨɟ. Ɍɢɩɵ ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ. ɉɪɢɧɰɢɩɵ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɷɥɟɤɬɪɨɧɨɜ ɜ ɚɬɨɦɟ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɷɧɟɪɝɢɟɣ. ɉɪɚɜɢɥɨ Ʉɥɟɱɤɨɜɫɤɨɝɨ. ɉɪɢɧɰɢɩ ɉɚɭɥɢ ɢ 
ɩɪɚɜɢɥɨ Ƚɭɧɞɚ. ɗɥɟɤɬɪɨɧɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɚɬɨɦɨɜ ɢ ɢɨɧɨɜ.  

ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɡɚɤɨɧ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ. ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ Ⱦ.ɂ. 

e
-
   e

-
   e

-
       

      ─     ─   ─
 

Fe 

  



Ɇɟɧɞɟɥɟɟɜɚ ɤɚɤ ɟɫɬɟɫɬɜɟɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ. ɋɬɪɭɤɬɭɪɚ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ: ɩɟɪɢɨɞ, ɪɹɞ, ɝɪɭɩɩɚ ɢ ɩɨɞɝɪɭɩɩɚ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɩɟɪɢɨɞɨɜ ɢ ɝɥɚɜɧɵɯ ɩɨɞɝɪɭɩɩ. 
ɗɧɟɪɝɢɹ ɢɨɧɢɡɚɰɢɢ, ɫɪɨɞɫɬɜɨ ɤ ɷɥɟɤɬɪɨɧɭ, ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ. 
ɂɡɦɟɧɟɧɢɟ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ  ɢ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ 
ɫɨɟɞɢɧɟɧɢɣ.  

Ɇɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ. Ɉɛɦɟɧɧɵɣ ɢ ɞɨɧɨɪɧɨ-

ɚɤɰɟɩɬɨɪɧɵɣ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ. ɋɜɨɣɫɬɜɚ 
ɤɨɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ. ɋɢɝɦɚ- ɢ ɩɢ-ɫɜɹɡɢ, ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢ ɷɧɟɪɝɢɹ ɫɜɹɡɢ.  
Ƚɢɛɪɢɞɢɡɚɰɢɹ ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɦɨɥɟɤɭɥ. 
Ʉɨɜɚɥɟɧɬɧɚɹ ɫɜɹɡɶ ɩɨɥɹɪɧɚɹ ɢ ɧɟɩɨɥɹɪɧɚɹ. ɉɨɥɹɪɧɨɫɬɶ ɦɨɥɟɤɭɥ.  ɂɨɧɧɚɹ 
ɫɜɹɡɶ. ɋɬɪɨɟɧɢɟ ɫɨɟɞɢɧɟɧɢɣ ɫ ɢɨɧɧɵɦ ɬɢɩɨɦ ɫɜɹɡɢ. ȼɚɥɟɧɬɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɢ ɜɨɡɛɭɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɹɯ: ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ ɢ ɡɚɪɹɞ ɚɬɨɦɨɜ ɜ 
ɫɨɟɞɢɧɟɧɢɹɯ. 

Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. Ɉɤɢɫɥɢɬɟɥɢ, 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɢ. ɋɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɪɨɥɢ ɫɨɟɞɢɧɟɧɢɹ ɩɨ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɚɬɨɦɨɜ. 
Ɋɚɫɫɬɚɧɨɜɤɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɹɯ 
ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɚɥɚɧɫɚ. 

Ɉɫɧɨɜɧɵɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɨɧɹɬɢɹ: ɫɢɫɬɟɦɚ, ɝɨɦɨɝɟɧɧɚɹ ɢ 
ɝɟɬɟɪɨɝɟɧɧɚɹ ɫɢɫɬɟɦɚ, ɢɡɨɥɢɪɨɜɚɧɧɚɹ ɡɚɤɪɵɬɚɹ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɚ ɨɬɤɪɵɬɚɹ, 
ɩɚɪɚɦɟɬɪɵ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ. ȼɧɭɬɪɟɧɧɹɹ 
ɷɧɟɪɝɢɹ ɢ ɷɧɬɚɥɶɩɢɹ. Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ. ɗɧɞɨɬɟɪɦɢɱɟɫɤɢɟ ɢ 
ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. Ɂɚɤɨɧ Ƚɟɫɫɚ ɢ ɫɥɟɞɫɬɜɢɹ, ɜɵɬɟɤɚɸɳɢɟ ɢɡ ɧɟɝɨ. 
ɋɬɚɧɞɚɪɬɧɚɹ ɷɧɬɚɥɶɩɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨɠɧɨɝɨ ɜɟɳɟɫɬɜɚ. Ɍɟɪɦɨɯɢɦɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ. ɗɧɬɪɨɩɢɹ ɢ ɢɡɨɛɚɪɧɨ-ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ. 
ɇɚɩɪɚɜɥɟɧɧɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. I, II ɧɚɱɚɥɚ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. 

ɏɢɦɢɱɟɫɤɚɹ ɤɢɧɟɬɢɤɚ. ɋɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. ɗɧɟɪɝɢɹ 
ɚɤɬɢɜɚɰɢɢ. ɍɪɚɜɧɟɧɢɟ Ⱥɪɪɟɧɢɭɫɚ. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɨɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɟɚɝɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɞɚɜɥɟɧɢɹ. Ɂɚɤɨɧ ɞɟɣɫɬɜɢɹ ɦɚɫɫ. 
Ʉɢɧɟɬɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ.  Ʉɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ. 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɩɪɚɜɢɥɨ ȼɚɧɬ-

Ƚɨɮɮɚ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. ȼɥɢɹɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɧɚ ɫɤɨɪɨɫɬɶ 
ɪɟɚɤɰɢɢ. ɋɭɳɧɨɫɬɶ ɤɚɬɚɥɢɡɚ. 

ɉɪɨɰɟɫɫɵ ɨɛɪɚɬɢɦɵɟ ɢ ɧɟɨɛɪɚɬɢɦɵɟ. ɏɢɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ. 
Ʉɨɧɫɬɚɧɬɚ ɯɢɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢɧɰɢɩ Ʌɟ-ɒɚɬɟɥɶɟ. ȼɥɢɹɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɧɰɟɧɬɪɚɰɢɢ, ɞɚɜɥɟɧɢɹ ɢ ɤɚɬɚɥɢɡɚɬɨɪɚ  ɧɚ ɫɦɟɳɟɧɢɟ 
ɪɚɜɧɨɜɟɫɢɹ. 

Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɬɜɨɪɨɜ. ɋɩɨɫɨɛɵ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 



ɪɚɫɬɜɨɪɨɜ. Ɇɨɥɹɪɧɚɹ, ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɦɨɥɹɪɧɚɹ, ɦɚɫɫɨɜɚɹ  ɞɨɥɹ, 
ɦɨɥɹɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɤɜɢɜɚɥɟɧɬɨɜ. Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɪɚɫɬɜɨɪɨɜ. Ɂɚɤɨɧ Ɋɚɭɥɹ 
ɞɥɹ ɪɚɫɬɜɨɪɨɜ ɧɟɷɥɟɤɬɪɨɥɢɬɨɜ. ɉɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɦɟɪɡɚɧɢɹ ɢ 
ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɪɚɫɬɜɨɪɨɜ. Ʉɪɢɨɫɤɨɩɢɹ, ɷɛɭɥɥɢɨɫɤɨɩɢɹ. 
Ɉɫɦɨɫ, ɨɫɦɨɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ. Ɂɚɤɨɧ ȼɚɧɬ-Ƚɨɮɮɚ. 

Ɍɟɨɪɢɹ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɢ Ⱥɪɪɟɧɢɭɫɚ. ɗɥɟɤɬɪɨɥɢɬɵ 
ɫɢɥɶɧɵɟ  ɢ ɫɥɚɛɵɟ. ɋɬɟɩɟɧɶ ɢ ɤɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ. ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɚɹ 
ɞɢɫɫɨɰɢɚɰɢɹ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ: ɤɢɫɥɨɬ, ɨɫɧɨɜɚɧɢɣ,  ɫɨɥɟɣ ɜ 
ɜɨɞɟ. ɋɬɭɩɟɧɱɚɬɚɹ ɞɢɫɫɨɰɢɚɰɢɹ. ɂɨɧɧɵɟ ɪɟɚɤɰɢɢ. ɍɫɥɨɜɢɹ ɬɟɱɟɧɢɹ ɪɟɚɤɰɢɣ 
ɨɛɦɟɧɚ ɜ ɪɚɫɬɜɨɪɚɯ ɷɥɟɤɬɪɨɥɢɬɨɜ. ɗɥɟɤɬɪɨɥɢɬɢɱɟɫɤɚɹ ɞɢɫɫɨɰɢɚɰɢɹ ɜɨɞɵ. 
ɂɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ (Ʉw). ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɇ ɤɚɤ ɦɟɪɚ 
ɤɢɫɥɨɬɧɨɫɬɢ ɢ ɳɟɥɨɱɧɨɫɬɢ ɫɪɟɞɵ. ɪɇ ɤɢɫɥɨɬ ɢ ɨɫɧɨɜɚɧɢɣ. ɉɨɧɹɬɢɟ ɨɛ 
ɢɧɞɢɤɚɬɨɪɚɯ. Ɉɤɪɚɫɤɚ ɢɧɞɢɤɚɬɨɪɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ. Ƚɢɞɪɨɥɢɡ ɫɨɥɟɣ. 
ɋɨɥɢ ɝɢɞɪɨɥɢɡɭɸɳɢɟɫɹ ɩɨ ɚɧɢɨɧɭ, ɩɨ ɤɚɬɢɨɧɭ, ɧɟɝɢɞɪɨɥɢɡɭɸɳɢɟɫɹ ɫɨɥɢ. 
ɂɡɦɟɧɟɧɢɟ ɪɇ ɫɪɟɞɵ ɩɪɢ ɝɢɞɪɨɥɢɡɟ.  ȼɥɢɹɧɢɟ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɬɟɩɟɧɶ 
ɩɨɥɧɨɬɵ ɝɢɞɪɨɥɢɡɚ. Ȼɭɮɟɪɧɵɟ ɫɢɫɬɟɦɵ. 

Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. Ʉɨɥɥɨɢɞɧɵɟ ɫɢɫɬɟɦɵ. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ.  

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ɗɥɟɤɬɪɨɞɧɵɣ ɩɨɬɟɧɰɢɚɥ, ɦɟɯɚɧɢɡɦ ɟɝɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  ɍɪɚɜɧɟɧɢɟ ɇɟɪɧɫɬɚ. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɪɹɞ ɧɚɩɪɹɠɟɧɢɣ 
ɦɟɬɚɥɥɨɜ. Ɍɢɩɵ ɷɥɟɤɬɪɨɞɨɜ. ɏɢɦɢɱɟɫɤɢɟ ɢɫɬɨɱɧɢɤɢ ɬɨɤɚ. Ƚɚɥɶɜɚɧɢɱɟɫɤɢɟ 
ɷɥɟɦɟɧɬɵ. Ⱥɧɨɞ, ɤɚɬɨɞ. ɋɯɟɦɚ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ. ɉɪɨɰɟɫɫɵ ɧɚ 
ɷɥɟɤɬɪɨɞɚɯ. ɗɥɟɤɬɪɨɞɜɢɠɭɳɚɹ ɫɢɥɚ. Ɋɚɫɱɟɬ ɗȾɋ ɢ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɧɟɟ.  

Ʉɨɪɪɨɡɢɹ ɦɟɬɚɥɥɨɜ. Ɇɟɯɚɧɢɡɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ. ɉɪɨɰɟɫɫɵ 
ɧɚ ɚɧɨɞɧɵɯ ɢ ɤɚɬɨɞɧɵɯ ɭɱɚɫɬɤɚɯ. Ɂɚɳɢɬɚ ɦɟɬɚɥɥɨɜ ɨɬ ɤɨɪɪɨɡɢɢ. 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɤɚɬɨɞɧɵɟ ɢ ɚɧɨɞɧɵɟ.   ɗɥɟɤɬɪɨɞɧɵɟ ɩɪɨɰɟɫɫɵ,  
ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɩɨɤɪɵɬɢɣ. 

ɗɥɟɤɬɪɨɥɢɡ. ɉɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɨɜ ɷɥɟɤɬɪɨɥɢɬɨɜ ɧɚ ɢɧɟɪɬɧɵɯ ɢ ɚɤɬɢɜɧɵɯ ɷɥɟɤɬɪɨɞɚɯ. əɜɥɟɧɢɟ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. ɉɨɪɹɞɨɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɤɢɫɥɢɬɟɥɟɣ (ɤɚɬɢɨɧɨɜ) ɢ 
ɨɤɢɫɥɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ (ɚɧɢɨɧɨɜ) ɧɚ ɷɥɟɤɬɪɨɞɚɯ ɩɪɢ ɷɥɟɤɬɪɨɥɢɡɟ. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɜɟɳɟɫɬɜ ɧɚ ɤɚɬɨɞɟ. ɉɪɨɞɭɤɬɵ, ɜɵɞɟɥɹɸɳɢɟɫɹ 
ɧɚ ɷɥɟɤɬɪɨɞɚɯ.  Ɂɚɤɨɧɵ Ɏɚɪɚɞɟɹ. ɉɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɥɢɡɚ. 

ɉɨɧɹɬɢɟ ɨ ɩɨɥɢɦɟɪɚɯ ɢ ɨɥɢɝɨɦɟɪɚɯ. Ɇɚɤɪɨɦɨɥɟɤɭɥɚ, ɷɥɟɦɟɧɬɚɪɧɨɟ 
(ɫɬɪɭɤɬɭɪɧɨɟ)   ɡɜɟɧɨ, ɫɬɟɩɟɧɶ ɩɨɥɢɦɟɪɢɡɚɰɢɢ. Ɇɨɧɨɦɟɪɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ 
ɩɨɥɢɦɟɪɨɜ. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ. ɋɢɧɬɟɬɢɱɟɫɤɢɟ 
ɩɨɥɢɦɟɪɵ: ɮɬɨɪɨɩɥɚɫɬ (ɬɟɮɥɨɧ), ɧɚɣɥɨɧ, ɤɚɩɪɨɧ, ɥɚɜɫɚɧ, ɩɨɥɢɷɬɢɥɟɧ, 
ɩɨɥɢɩɪɨɩɢɥɟɧ, ɩɨɥɢɫɬɢɪɨɥ, ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ, ɤɚɭɱɭɤ, ɮɟɧɨɥ-



ɮɨɪɦɚɥɶɞɟɝɢɞɧɚɹ ɫɦɨɥɚ. Ɇɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɩɨɥɢɦɟɪɨɜ: ɩɨɥɢɦɟɪɢɡɚɰɢɹ, ɩɨɥ 
ɢɤɨɧɞɟɧɫɚɰɢɹ. ɏɢɦɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ, ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɨɜ. 
Ⱦɟɫɬɪɭɤɰɢɹ ɩɨɥɢɦɟɪɨɜ. ɉɪɢɪɨɞɧɵɟ ɩɨɥɢɦɟɪɵ. Ʉɪɚɯɦɚɥ, ɰɟɥɥɸɥɨɡɚ, ɛɟɥɤɢ. 

Ʉɨɦɩɥɟɤɫɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɬɟɪɦɢɧɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ: ɩɨ 
ɡɚɪɹɞɭ ɤɨɦɩɥɟɤɫɚ; ɩɨ ɱɢɫɥɭ ɦɟɫɬ, ɡɚɧɢɦɚɟɦɵɯ ɥɢɝɚɧɞɚɦɢ ɜ ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ 
ɫɮɟɪɟ; ɩɨ ɩɪɢɪɨɞɟ ɥɢɝɚɧɞɚ.  ɇɨɦɟɧɤɥɚɬɭɪɚ.  ɋɬɪɭɤɬɭɪɚ ɢ ɫɬɟɪɟɨɯɢɦɢɹ. 

ɂɡɨɦɟɪɢɹ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ (ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ) 
ɢɡɨɦɟɪɢɹ; ɨɩɬɢɱɟɫɤɚɹ ɢɡɨɦɟɪɢɹ. ɗɥɟɤɬɪɨɧɧɵɟ ɫɜɨɣɫɬɜɚ; ɨɤɪɚɫɤɚ;  ɦɚɝɧɢɬɧɵɟ 
ɫɜɨɣɫɬɜɚ. ɉɪɢɦɟɧɟɧɢɟ. 

 

7.2.6. Ɇɟɬɨɞɢɤɚ ɜɵɫɬɚɜɥɟɧɢɹ ɨɰɟɧɤɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  
ɗɤɡɚɦɟɧ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɬɟɫɬ-ɛɢɥɟɬɚɦ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ 10 

ɜɨɩɪɨɫɨɜ ɢ ɡɚɞɚɱɭ. Ʉɚɠɞɵɣ ɩɪɚɜɢɥɶɧɵɣ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ ɜ ɬɟɫɬɟ ɨɰɟɧɢɜɚɟɬɫɹ 

1 ɛɚɥɥɨɦ, ɡɚɞɚɱɚ ɨɰɟɧɢɜɚɟɬɫɹ ɜ 10 ɛɚɥɥɨɜ (5 ɛɚɥɥɨɜ ɜɟɪɧɨɟ ɪɟɲɟɧɢɟ ɢ 5 

ɛɚɥɥɨɜ ɡɚ ɜɟɪɧɵɣ ɨɬɜɟɬ). Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɛɪɚɧɧɵɯ ɛɚɥɥɨɜ – 20.  

1. Ɉɰɟɧɤɚ «ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ɫɬɚɜɢɬɫɹ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɬɭɞɟɧɬ 

ɧɚɛɪɚɥ ɦɟɧɟɟ 6 ɛɚɥɥɨɜ.  
2. Ɉɰɟɧɤɚ «ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ɫɬɚɜɢɬɫɹ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɬɭɞɟɧɬ 

ɧɚɛɪɚɥ ɨɬ 6 ɞɨ 10 ɛɚɥɥɨɜ  

3. Ɉɰɟɧɤɚ «ɏɨɪɨɲɨ» ɫɬɚɜɢɬɫɹ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɬɭɞɟɧɬ ɧɚɛɪɚɥ ɨɬ 11 ɞɨ 

15 ɛɚɥɥɨɜ.  
4. Ɉɰɟɧɤɚ «Ɉɬɥɢɱɧɨ» ɫɬɚɜɢɬɫɹ, ɟɫɥɢ ɫɬɭɞɟɧɬ ɧɚɛɪɚɥ ɨɬ 16 ɞɨ 20 

ɛɚɥɥɨɜ.)  
 

7.2.7 ɉɚɫɩɨɪɬ ɨɰɟɧɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  

№ ɩ/ɩ  
Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɪɚɡɞɟɥɵ (ɬɟɦɵ) 

ɞɢɫɰɢɩɥɢɧɵ  

Ʉɨɞ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 

ɤɨɦɩɟɬɟɧɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɰɟɧɨɱɧɨɝɨ ɫɪɟɞɫɬɜɚ  

1 ɋɬɪɨɟɧɢɟ ɜɟɳɟɫɬɜɚ  ɢ ɪɟɚɤɰɢɨɧɧɚɹ   
ɫɩɨɫɨɛɧɨɫɬɶ ɜɟɳɟɫɬɜ 

ɈɉɄ-1, ɈɉɄ-3 Ʉɨɥɥɨɤɜɢɭɦ, 
ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, 
ɡɚɳɢɬɚ ɪɟɮɟɪɚɬɚ  

2 Ɉɫɧɨɜɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɪɦɨɞɢɧɚɦɢɤɢ 
ɢ ɤɢɧɟɬɢɤɢ 

 

ɈɉɄ-1, ɈɉɄ-3 Ʉɨɥɥɨɤɜɢɭɦ, 
ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, 
ɡɚɳɢɬɚ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ 

3 Ɋɚɫɬɜɨɪɵ. Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ ɈɉɄ-1, ɈɉɄ-3 ɋɟɦɢɧɚɪ, ɤɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ, ɡɚɳɢɬɚ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

4 ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 

 

ɈɉɄ-1, ɈɉɄ-3 ɋɟɦɢɧɚɪ, ɤɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ, ɡɚɳɢɬɚ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, 
ɡɚɳɢɬɚ ɪɟɮɟɪɚɬɚ  

5 ɉɨɥɢɦɟɪɵ ɢ ɨɥɢɝɨɦɟɪɵ ɈɉɄ-1, ɈɉɄ-3 Ɍɟɫɬ, ɤɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ, ɡɚɳɢɬɚ ɪɟɮɟɪɚɬɚ  

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D1.81.D0.BD.D0.BE.D0.B2.D0.BD.D1.8B.D0.B5_.D1.82.D0.B5.D1.80.D0.BC.D0.B8.D0.BD.D1.8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9A.D0.BB.D0.B0.D1.81.D1.81.D0.B8.D1.84.D0.B8.D0.BA.D0.B0.D1.86.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.B7.D0.B0.D1.80.D1.8F.D0.B4.D1.83_.D0.BA.D0.BE.D0.BC.D0.BF.D0.BB.D0.B5.D0.BA.D1.81.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.B7.D0.B0.D1.80.D1.8F.D0.B4.D1.83_.D0.BA.D0.BE.D0.BC.D0.BF.D0.BB.D0.B5.D0.BA.D1.81.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.B7.D0.B0.D1.80.D1.8F.D0.B4.D1.83_.D0.BA.D0.BE.D0.BC.D0.BF.D0.BB.D0.B5.D0.BA.D1.81.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D1.87.D0.B8.D1.81.D0.BB.D1.83_.D0.BC.D0.B5.D1.81.D1.82.2C_.D0.B7.D0.B0.D0.BD.D0.B8.D0.BC.D0.B0.D0.B5.D0.BC.D1.8B.D1.85_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0.D0.BC.D0.B8_.D0.B2_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D1.87.D0.B8.D1.81.D0.BB.D1.83_.D0.BC.D0.B5.D1.81.D1.82.2C_.D0.B7.D0.B0.D0.BD.D0.B8.D0.BC.D0.B0.D0.B5.D0.BC.D1.8B.D1.85_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0.D0.BC.D0.B8_.D0.B2_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D1.87.D0.B8.D1.81.D0.BB.D1.83_.D0.BC.D0.B5.D1.81.D1.82.2C_.D0.B7.D0.B0.D0.BD.D0.B8.D0.BC.D0.B0.D0.B5.D0.BC.D1.8B.D1.85_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0.D0.BC.D0.B8_.D0.B2_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.BF.D1.80.D0.B8.D1.80.D0.BE.D0.B4.D0.B5_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0:
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9D.D0.BE.D0.BC.D0.B5.D0.BD.D0.BA.D0.BB.D0.B0.D1.82.D1.83.D1.80.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.A1.D1.82.D1.80.D1.83.D0.BA.D1.82.D1.83.D1.80.D0.B0_.D0.B8_.D1.81.D1.82.D0.B5.D1.80.D0.B5.D0.BE.D1.85.D0.B8.D0.BC.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BF.D1.82.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.AD.D0.BB.D0.B5.D0.BA.D1.82.D1.80.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BA.D1.80.D0.B0.D1.81.D0.BA.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D0.BD.D0.B5.D0.BD.D0.B8.D0.B5


6 ɏɢɦɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɈɉɄ-1, ɈɉɄ-3 Ɍɟɫɬ, ɤɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ, ɡɚɳɢɬɚ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ  

 

7.3. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ 

ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ  

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɥɢɛɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɞɚɧɧɵɯ ɬɟɫɬ-ɡɚɞɚɧɢɣ ɧɚ 

ɛɭɦɚɠɧɨɦ ɧɨɫɢɬɟɥɟ. ȼɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ 30 ɦɢɧ. Ɂɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɪɨɜɟɪɤɚ ɬɟɫɬɚ ɷɤɡɚɦɟɧɚɬɨɪɨɦ ɢ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɢ 

ɜɵɫɬɚɜɥɟɧɢɹ ɨɰɟɧɤɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ.  
Ɋɟɲɟɧɢɟ ɫɬɚɧɞɚɪɬɧɵɯ ɡɚɞɚɱ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɥɢɛɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɞɚɧɧɵɯ 

ɡɚɞɚɱ ɧɚ ɛɭɦɚɠɧɨɦ ɧɨɫɢɬɟɥɟ. ȼɪɟɦɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 30 ɦɢɧ. Ɂɚɬɟɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɷɤɡɚɦɟɧɚɬɨɪɨɦ ɢ ɜɵɫɬɚɜɥɹɟɬɫɹ 

ɨɰɟɧɤɚ, ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɢ ɜɵɫɬɚɜɥɟɧɢɹ ɨɰɟɧɤɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ.  
Ɋɟɲɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɥɢɛɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɞɚɧɧɵɯ 

ɡɚɞɚɱ ɧɚ ɛɭɦɚɠɧɨɦ ɧɨɫɢɬɟɥɟ. ȼɪɟɦɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 30 ɦɢɧ. Ɂɚɬɟɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɷɤɡɚɦɟɧɚɬɨɪɨɦ ɢ ɜɵɫɬɚɜɥɹɟɬɫɹ 

ɨɰɟɧɤɚ, ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɢ ɜɵɫɬɚɜɥɟɧɢɹ ɨɰɟɧɤɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ.  
                  

8 ɍɑȿȻɇɈ ɆȿɌɈȾɂɑȿɋɄɈȿ ɂ ɂɇɎɈɊɆȺɐɂɈɇɇɈȿ  

ɈȻȿɋɉȿɑȿɇɂȿ ȾɂɋɐɂɉɅɂɇɕ)  
8.1 ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɫɜɨɟɧɢɹ 

ɞɢɫɰɢɩɥɢɧɵ  
1. Ʉɨɪɨɜɢɧ,  ɇ. ȼ. Ɉɛɳɚɹ ɯɢɦɢɹ / ɇ.ȼ. Ʉɨɪɨɜɢɧ. – Ɇ.: ȼɵɫɲ. ɲɤ., 2008. 

– 546 ɫ. 
2. Ƚɥɢɧɤɚ, ɇɢɤɨɥɚɣ Ʌɟɨɧɢɞɨɜɢɱ.  Ɉɛɳɚɹ ɯɢɦɢɹ [Ɍɟɤɫɬ] : ɭɱɟɛ. ɩɨɫɨɛɢɟ 

: ɞɨɩɭɳɟɧɨ ɆɈ ɋɋɋɊ / Ƚɥɢɧɤɚ, ɇɢɤɨɥɚɣ Ʌɟɨɧɢɞɨɜɢɱ ; ɩɨɞ ɪɟɞ. ȼ. Ⱥ. 
ɉɨɩɤɨɜɚ, Ⱥ. ȼ. Ȼɚɛɤɨɜɚ. - 18-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ɇ. : ɘɪɚɣɬ , 2012 

3. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɯɢɦɢɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ɉ.Ɋ. ɋɟɪɝɭɬɤɢɧɚ, 
Ɉ.ȼ. Ⱥɪɬɚɦɨɧɨɜɚ, Ʌ.Ƚ. Ȼɚɪɫɭɤɨɜɚ ɢ ɞɪ.; ɩɨɞ ɨɛɳ. ɪɟɞ. Ɉ.Ɋ. ɋɟɪɝɭɬɤɢɧɨɣ;  
ȼɨɪɨɧɟɠ. ɝɨɫ. ɚɪɯ.-ɫɬɪɨɢɬ. ɭɧ-ɬ. – ȼɨɪɨɧɟɠ, 2011. – 109 ɫ. 

4. ɏɢɦɢɹ [Ɍɟɤɫɬ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼɨɪɨɧɟɠ. ɝɨɫ. ɚɪɯɢɬɟɤɬɭɪ.-ɫɬɪɨɢɬ. 
ɭɧ-ɬ ; ɩɨɞ ɨɛɳ. ɪɟɞ. Ƚ. Ƚ. Ʉɪɢɜɧɟɜɨɣ. - ȼɨɪɨɧɟɠ : [ɛ. ɢ.], 2013 

8.2 ɉɟɪɟɱɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ 

ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɜɤɥɸɱɚɹ 

ɩɟɪɟɱɟɧɶ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɟɫɭɪɫɨɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ», ɫɨɜɪɟɦɟɧɧɵɯ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɛɚɡ ɞɚɧɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ:  
1. ɑɬɟɧɢɟ ɥɟɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɡɟɧɬɚɰɢɣ ɜ 



ɩɪɨɝɪɚɦɦɟ «Microsoft ɊowerPoint».  

2. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɱɟɛɧɵɣ 
ɥɚɛɨɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ «ɏɢɦɢɹ», ɫɨɜɦɟɫɬɢɦɵɣ ɫ ɉɄ ɢ ɫɧɚɛɠɟɧɧɵɣ 
ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ. 

1. 3. ɏɢɦɢɱɟɫɤɢɣ ɤɚɬɚɥɨɝ. ɇɟɨɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ. ɋɚɣɬɵ ɢ ɤɧɢɝɢ 
http://www.ximicat.com 

2. 4. Chemnet - ɨɮɢɰɢɚɥɶɧɨɟ ɷɥɟɤɬɪɨɧɧɨɟ ɢɡɞɚɧɢɟ ɏɢɦɢɱɟɫɤɨɝɨ ɮɚɤɭɥɶɬɟɬɚ 
ɆȽɍ http://www.chem.msu.ru/rus 

 5. ɋɩɪɚɜɨɱɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɚɣɬ ɩɨ ɯɢɦɢɢ http://www.alhimikov.net 
 

                  

9 ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄȺə ȻȺɁȺ, ɇȿɈȻɏɈȾɂɆȺə ȾɅə 

ɈɋɍɓȿɋɌȼɅȿɇɂə ɈȻɊȺɁɈȼȺɌȿɅɖɇɈȽɈ ɉɊɈɐȿɋɋȺ  
1. ɍɱɟɛɧɨ-ɥɚɛɨɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ «ɏɢɦɢɹ»                  -ɚɭɞ. 6421 

2. ɂɨɧɨɦɟɪ ɇ-160                                              - ɚɭɞ. 6421 

3. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɪɇ-ɦɟɬɪ Ʌɉɍ-01             - ɚɭɞ. 6421 

4. ɒɤɚɮ ɫ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ             - ɚɭɞ. 6421 

5. Ʌɚɛɨɪɚɬɨɪɧɚɹ ɯɢɦɢɱɟɫɤɚɹ ɩɨɫɭɞɚ            - ɚɭɞ. 6421 

6. Ⱥɤɜɚɞɢɫɬɢɥɥɹɬɨɪ                    - ɚɭɞ. 6422  
Тɟхɧичɟɫкиɟ ɫɪɟɞɫɬɜɚ ɨɛɭчɟɧия 

1. ɇɨɭɬɛɭɤ  -  ɨɬɞɟɥ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ 

Ɇɟɞɢɚɩɪɨɟɤɬɨɪ ɩɪɨɝɪɚɦɦ - ɨɬɞɟɥ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɭɱɟɛɧɨɝɨ 
ɩɪɨɰɟɫɫɚ 

                  

10. ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ȾɅə ɈȻɍɑȺɘɓɂɏɋə ɉɈ 

ɈɋȼɈȿɇɂɘ ȾɂɋɐɂɉɅɂɇɕ (ɆɈȾɍɅə)  
ɉɨ ɞɢɫɰɢɩɥɢɧɟ «ɏɢɦɢɹ» ɱɢɬɚɸɬɫɹ ɥɟɤɰɢɢ, ɩɪɨɜɨɞɹɬɫɹ ɥɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ.  
Ɉɫɧɨɜɨɣ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɸɬɫɹ ɥɟɤɰɢɢ, ɧɚ ɤɨɬɨɪɵɯ 

ɢɡɥɚɝɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢ ɬɪɭɞɧɵɟ ɜɨɩɪɨɫɵ, ɚ ɬɚɤɠɟ ɜɨɩɪɨɫɵ, ɧɟ 

ɧɚɲɟɞɲɢɟ ɨɬɪɚɠɟɧɢɹ ɜ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɟ.  
Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɭɤɚɡɚɧɢɹɯ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ.  
ȼɢɞ ɭɱɟɛɧɵɯ 

ɡɚɧɹɬɢɣ 
Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɬɭɞɟɧɬɚ 

Ʌɟɤɰɢɹ ɇɚɩɢɫɚɧɢɟ ɤɨɧɫɩɟɤɬɚ ɥɟɤɰɢɣ: ɤɪɚɬɤɨ, ɫɯɟɦɚɬɢɱɧɨ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɮɢɤɫɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɜɵɜɨɞɵ, 
ɮɨɪɦɭɥɢɪɨɜɤɢ, ɨɛɨɛɳɟɧɢɹ; ɩɨɦɟɱɚɬɶ ɜɚɠɧɵɟ ɦɵɫɥɢ, ɜɵɞɟɥɹɬɶ 
ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ, ɬɟɪɦɢɧɵ. ɉɪɨɜɟɪɤɚ ɬɟɪɦɢɧɨɜ, ɩɨɧɹɬɢɣ ɫ 
ɩɨɦɨɳɶɸ ɷɧɰɢɤɥɨɩɟɞɢɣ, ɫɥɨɜɚɪɟɣ, ɫɩɪɚɜɨɱɧɢɤɨɜ ɫ ɜɵɩɢɫɵɜɚɧɢɟɦ 
ɬɨɥɤɨɜɚɧɢɣ ɜ ɬɟɬɪɚɞɶ. Ɉɛɨɡɧɚɱɟɧɢɟ ɜɨɩɪɨɫɨɜ, ɬɟɪɦɢɧɨɜ, 
ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɬɪɭɞɧɨɫɬɢ, ɩɨɢɫɤ ɨɬɜɟɬɨɜ ɜ 
ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɟ. ȿɫɥɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɟ ɭɞɚɟɬɫɹ 
ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɦɚɬɟɪɢɚɥɟ, ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɜɨɩɪɨɫ ɢ 

http://www.ximicat.com/
http://www.chem.msu.ru/rus


ɡɚɞɚɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɧɚ ɥɟɤɰɢɢ ɢɥɢ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. 
Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨɡɜɨɥɹɸɬ ɧɚɭɱɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɥɟɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ 
ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ. ɑɬɨɛɵ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨ ɢ ɩɨɥɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɨɫɬɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ 
ɧɢɦ ɧɟɨɛɯɨɞɢɦɨ: ɫɥɟɞɭɟɬ ɪɚɡɨɛɪɚɬɶ ɥɟɤɰɢɸ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɬɟɦɟ, ɨɡɧɚɤɨɦɢɬɫɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɡɞɟɥɨɦ ɭɱɟɛɧɢɤɚ, 
ɩɪɨɪɚɛɨɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɥɢɬɟɪɚɬɭɪɭ ɢ ɢɫɬɨɱɧɢɤɢ, ɪɟɲɢɬɶ 
ɡɚɞɚɱɢ ɢ ɜɵɩɨɥɧɢɬɶ ɞɪɭɝɢɟ ɩɢɫɶɦɟɧɧɵɟ ɡɚɞɚɧɢɹ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ 
ɪɚɛɨɬɚ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɝɥɭɛɨɤɨɦɭ 
ɭɫɜɨɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɪɚɡɜɢɬɢɸ ɧɚɜɵɤɨɜ 
ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɹ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɫɥɟɞɭɸɳɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: 
- ɪɚɛɨɬɚ ɫ ɬɟɤɫɬɚɦɢ: ɭɱɟɛɧɢɤɚɦɢ, ɫɩɪɚɜɨɱɧɢɤɚɦɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɥɢɬɟɪɚɬɭɪɨɣ, ɚ ɬɚɤɠɟ ɩɪɨɪɚɛɨɬɤɚ ɤɨɧɫɩɟɤɬɨɜ ɥɟɤɰɢɣ; 
- ɜɵɩɨɥɧɟɧɢɟ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ ɢ ɪɚɫɱɟɬɨɜ; 
- ɪɚɛɨɬɚ ɧɚɞ ɬɟɦɚɦɢ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ; 
- ɭɱɚɫɬɢɟ ɜ ɪɚɛɨɬɟ ɫɬɭɞɟɧɱɟɫɤɢɯ ɧɚɭɱɧɵɯ ɤɨɧɮɟɪɟɧɰɢɣ, ɨɥɢɦɩɢɚɞ; 
- ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɤ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɚɬɬɟɫɬɚɰɢɢ 

Ƚɨɬɨɜɢɬɶɫɹ ɤ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɫɥɟɞɭɟɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ, 
ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɟɦɟɫɬɪɚ. ɂɧɬɟɧɫɢɜɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɞɨɥɠɧɚ 
ɧɚɱɚɬɶɫɹ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɦɟɫɹɰ-ɩɨɥɬɨɪɚ ɞɨ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɚɬɬɟɫɬɚɰɢɢ. Ⱦɚɧɧɵɟ ɩɟɪɟɞ ɷɤɡɚɦɟɧɨɦ, ɷɤɡɚɦɟɧɨɦ ɬɪɢ ɞɧɹ 
ɷɮɮɟɤɬɢɜɧɟɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɜɬɨɪɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ 
ɦɚɬɟɪɢɚɥɚ. 

 


