
 





1. ɉɅȺɇɂɊɍȿɆɕȿ ɊȿɁɍɅɖɌȺɌɕ ɈȻɍɑȿɇɂə ɉɈ ȾɂɋɐɂɉɅɂɇȿ 

 

Ʉɚɬɟɝɨɪɢɹ (ɝɪɭɩɩɚ) 
ɤɨɦɩɟɬɟɧɰɢɣ 

Ʉɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɤɨɦɩɟɬɟɧɰɢɢ 

Ʉɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɢɧɞɢɤɚɬɨɪɚ 
ɞɨɫɬɢɠɟɧɢɹ 

ɤɨɦɩɟɬɟɧɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɨɰɟɧɢɜɚɧɢɹ 

ɪɟɡɭɥɶɬɚɬɚ ɨɛɭɱɟɧɢɹ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ 

Ɉɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ  ɈɉɄ-5. 

ɋɩɨɫɨɛɟɧ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɜ 
ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ 
ɢɡɞɟɥɢɣ ɬɪɟɛɭɟɦɨɝɨ 
ɤɚɱɟɫɬɜɚ. Ɂɚɞɚɧɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɪɢ 
ɧɚɢɦɟɧɶɲɢɯ ɡɚɬɪɚɬɚɯ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ 

ɈɉɄ-5.1 

ɉɪɢɦɟɧɹɟɬ  
ɫɜɨɣɫɬɜɚ 
ɷɥɟɦɟɧɬɨɜ ɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, 
ɨɫɧɨɜɧɵɟ 

ɯɢɦɢɱɟɫɤɢɟ ɡɚ-

ɤɨɧɵ, 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɩɪɨɬɟɤɚɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ, ɬɟɯɧɢɤɭ 

ɯɢɦɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ 

 

Ɂɧɚɬɶ: ɫɬɪɨɟɧɢɟ ɚɬɨɦɚ 
ɢ ɯɢɦɢɱɟɫɤɭɸ ɫɜɹɡɶ, 
ɩɟɪɢɨɞɢɱɧɨɫɬɶ 
ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ, 
ɪɟɚɤɰɢɨɧɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɜɟɳɟɫɬɜ, 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
ɨɩɢɫɚɧɢɹ ɫɜɨɣɫɬɜ 
ɪɚɫɬɜɨɪɨɜ, 
ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɫɢɫɬɟɦɵ, ɯɢɦɢɱɟɫɤɭɸ 
ɢɞɟɧɬɢɮɢɤɚɰɢɸ, 
ɫɜɨɣɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɧɨɜɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ 
ɢɡɞɟɥɢɣ 

ɍɦɟɬɶ: ɭɤɚɡɚɬɶ 
ɡɚɤɨɧɵ ɢ ɩɪɚɜɢɥɚ, 
ɯɢɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, 
ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ, 
ɨɩɢɫɵɜɚɸɳɢɟ ɞɚɧɧɵɟ 
ɯɢɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ 

ȼɥɚɞɟɬɶ: ɧɚɜɵɤɚɦɢ 
ɩɪɢɦɟɧɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɡɚɤɨɧɨɜ ɯɢɦɢɢ, 
ɯɢɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ 
ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ 
ɪɟɲɟɧɢɹ ɧɚ 
ɫɨɜɪɟɦɟɧɧɨɦ ɭɪɨɜɧɟ 
ɜɨɩɪɨɫɨɜ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ʉɨɦɚɧɞɧɚɹ ɪɚɛɨɬɚ ɢ 
ɥɢɞɟɪɫɬɜɨ 

ɈɉɄ-8 

ɋɩɨɫɨɛɟɧ ɭɱɚɫɬɜɨɜɚɬɶ 
ɜ ɪɚɡɪɚɛɨɬɤɟ 
ɨɛɨɛɳɟɧɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ, 
ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɜɚɪɢɚɧɬɨɜ 

ɈɉɄ-8.1  

ɉɪɢɦɟɧɹɟɬ 
ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɟ 
ɪɟɲɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɢ ɜɵɛɢɪɚɟɬ 
ɨɩɬɢɦɚɥɶɧɵɟ 

Ɂɧɚɬɶ: ɨɫɧɨɜɧɵɟ 
ɡɚɤɨɧɵ ɯɢɦɢɢ, ɨɛɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ  
ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɮɚɤɬɨɪɵ 
ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɚɧɞ, ɫɩɨɫɨɛɵ 
ɫɨɰɢɚɥɶɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 



ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ 

ɩɨɫɥɟɞɫɬɜɢɣ ɪɟɲɟɧɢɹ 
ɧɚ ɨɫɧɨɜɟ ɢɯ ɚɧɚɥɢɡɚ 

ɍɦɟɬɶ: ɭɤɚɡɚɬɶ ɡɚɤɨɧɵ 
ɢ ɩɪɚɜɢɥɚ, ɜɵɞɟɥɹɬɶ 
ɤɨɧɤɪɟɬɧɨɟ 
ɯɢɦɢɱɟɫɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɜ 
ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱɚɯ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 
 

ȼɥɚɞɟɬɶ: ɧɚɜɵɤɚɦɢ 
ɪɟɲɟɧɢɹ 
ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ 
ɡɚɞɚɱ 

 

2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ  
ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ ɉɊɈȽɊȺɆɆɕ 

 

1. Ʉɨɦɩɟɬɟɧɰɢɹ ɈɉɄ-5. 

ɋɩɨɫɨɛɟɧ ɢɠɯɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɞɟɥɢɣ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ. Ɂɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ 
ɡɚɬɪɚɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ 

Ⱦɚɧɧɚɹ ɤɨɦɩɟɬɟɧɰɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɢɫɰɢɩɥɢɧɚɦɢ. 
 

ɋɬɚɞɢɹ ɇɚɢɦɟɧɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

1  ɦɚɬɟɦɚɬɢɤɚ 

2 ɮɢɡɢɤɚ 

3 ɯɢɦɢɹ 

4 ɗɤɨɧɨɦɢɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 

5 Ɉɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɫɟɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

6 Ɍɟɯɧɨɥɨɝɢɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

7 Ɇɚɬɟɪɢɚɥɨɜɞɟɧɢɟ 

8 Ɉɡɧɚɤɨɦɢɬɟɥɶɧɚɹ ɩɪɚɤɬɢɤɚ 

2. Ʉɨɦɩɟɬɟɧɰɢɹ ɋɩɨɫɨɛɟɧ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɨɛɨɛɳɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ, ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɯ ɚɧɚɥɢɡɚ 

Ⱦɚɧɧɚɹ ɤɨɦɩɟɬɟɧɰɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɢɫɰɢɩɥɢɧɚɦɢ. 
 

ɋɬɚɞɢɹ ɇɚɢɦɟɧɨɜɚɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

1  ɦɚɬɟɦɚɬɢɤɚ 

2 ɮɢɡɢɤɚ 

3 ɯɢɦɢɹ 

4 Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ 

5 Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ 

6 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 

7 ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ ɢ ɷɥɟɤɬɪɨɧɢɤɚ 

8 Ⱦɟɬɚɥɢ ɦɚɲɢɧ ɢ ɨɫɧɨɜɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 

9 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ 

10 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ (ɩɪɨɟɤɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ) ɩɪɚɤɬɢɤɚ  

 

 



 

3. ɈȻɔȿɆ ȾɂɋɐɂɉɅɂɇɕ 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 3  ɡɚɱ. ɟɞɢɧɢɰ,  108 ɱɚɫɚ. 

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɡɚɱɟɬ  

 
ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ1 ȼɫɟɝɨ 

ɱɚɫɨɜ 

ɋɟɦɟɫɬɪ 

№ 2 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ, ɱɚɫ 108 108 

Ʉɨɧɬɚɤɬɧɚɹ ɪɚɛɨɬɚ (ɚɭɞɢɬɨɪɧɵɟ 
ɡɚɧɹɬɢɹ), ɜ ɬ.ɱ.: 

51 51 

ɥɟɤɰɢɢ 17 17 

ɥɚɛɨɪɚɬɨɪɧɵɟ 34 34 

ɩɪɚɤɬɢɱɟɫɤɢɟ – – 

ɝɪɭɩɩɨɜɵɟ ɤɨɧɫɭɥɶɬɚɰɢɢ ɜ ɩɟɪɢɨɞ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɭɱɟɧɢɹ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ2 

2 2 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ, 

ɜɤɥɸɱɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢ ɝɪɭɩɩɨɜɵɟ 
ɤɨɧɫɭɥɶɬɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ: 

55 55 

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ    

Ʉɭɪɫɨɜɚɹ ɪɚɛɨɬɚ   

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ   

ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ    

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɤ 
ɚɭɞɢɬɨɪɧɵɦ ɡɚɧɹɬɢɹɦ (ɥɟɤɰɢɢ, 

ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, ɥɚɛɨɪɚɬɨɪɧɵɟ 
ɡɚɧɹɬɢɹ) 

55 55 

Ɂɚɱɟɬ Ɂ Ɂ 

 

 

                                                        

 

 



4. ɋɈȾȿɊɀȺɇɂȿ ȾɂɋɐɂɉɅɂɇɕ 

4.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦ, ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɢ ɨɛɴɟɦ 

Ʉɭɪɫ 1     ɋɟɦɟɫɬɪ 2 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

(ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ) 

Ɉɛɴɟɦ ɧɚ ɬɟɦɚɬɢɱɟɫɤɢɣ 
ɪɚɡɞɟɥ ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɨɣ 

ɧɚɝɪɭɡɤɢ, ɱɚɫ  

Ʌ
ɟɤ

ɰɢ
ɢ 

ɉ
ɪɚ

ɤɬ
ɢɱ

ɟɫ
ɤɢ

ɟ 
ɡɚ

ɧɹ
ɬɢ

ɹ 

Ʌ
ɚɛ

ɨɪ
ɚɬ

ɨɪ
ɧɵ

ɟ 
ɡɚ

ɧɹ
ɬɢ

ɹ 
ɋɚ

ɦɨ
ɫɬ

ɨɹ
ɬɟ

ɥɶ
ɧɚ

ɹ 
ɪɚ

ɛɨ
ɬɚ

 ɧ
ɚ 

ɩɨ
ɞɝ

ɨɬ
ɨɜ

ɤɭ
 

ɤ 
ɚɭ

ɞɢ
ɬɨ

ɪɧ
ɵ

ɦ 
ɡɚ

ɧɹ
ɬɢ

ɹɦ
3
 

1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, ɫɜɨɣɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ. 
 ȼɚɠɧɟɣɲɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, 

ɧɨɦɟɧɤɥɚɬɭɪɚ, ɫɜɨɣɫɬɜɚ. Ʉɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ 
ɜɟɳɟɫɬɜ. ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɬɪɨɟɧɢɢ 
ɚɬɨɦɚ. Ʉɜɚɧɬɨɜɵɟ ɱɢɫɥɚ. ɉɪɢɧɰɢɩ ɉɚɭɥɢ, ɩɪɚɜɢɥɨ 
ɏɭɧɞɚ, ɩɪɚɜɢɥɨ Ʉɥɟɱɤɨɜɫɤɨɝɨ. ɉɨɪɹɞɨɤ ɡɚɩɨɥɧɟɧɢɹ 
ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ ɷɥɟɤɬɪɨɧɚɦɢ.  
ɋɬɪɨɟɧɢɟ ɦɧɨɝɨɷɥɟɤɬɪɨɧɧɵɯ  ɚɬɨɦɨɜ. ɉɨɞɪɚɡɞɟɥɟɧɢe 
ɷɥɟɦɟɧɬɨɜ ɧɚ s-, p-, d- ɢ f-ɫɟɦɟɣɫɬɜɚ. ɗɧɟɪɝɢɹ 
ɢɨɧɢɡɚɰɢɢ ɢ ɫɪɨɞɫɬɜɨ ɤ ɷɥɟɤɬɪɨɧɭ. 
ɗɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ. Ʉɨɜɚɥɟɧɬɧɨɫɬɶ. ɋɬɟɩɟɧɶ 
ɨɤɢɫɥɟɧɢɹ. ȼɚɥɟɧɬɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ. 
ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɡɚɤɨɧ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ. 
Ɉɫɧɨɜɧɵɟ ɬɢɩɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɢ. 
Ʉɨɜɚɥɟɧɬɧɚɹ ɫɜɹɡɶ.  
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2. Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɵ ɯɢɦɢɢ 

 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ. Ɇɨɥɶ ɢ ɷɤɜɢɜɚɥɟɧɬ. Ɋɚɫɱɟɬ  
ɦɚɫɫɨɜɨɝɨ ɫɨɫɬɚɜɚ. Ƚɚɡɨɜɵɟ ɡɚɤɨɧɵ. 

ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɟ ɡɚɤɨɧɵ (ɡɚɤɨɧ ɩɨɫɬɨɹɧɫɬɜɚ ɢ 
ɫɨɯɪɚɧɟɧɢɹ ɦɚɫɫɵ, ɡɚɤɨɧ ɷɤɜɢɜɚɥɟɧɬɨɜ).  
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3. Ɉɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

 
Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɉɟɪɜɨɟ ɧɚɱɚɥɨ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ. Ɂɚɤɨɧ Ƚɟɫɫɚ. Ɏɭɧɤɰɢɢ ɫɨɫɬɨɹɧɢɹ 
ɫɢɫɬɟɦɵ: ɷɧɬɚɥɶɩɢɹ, ɷɧɬɪɨɩɢɹ, ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ. 
ɇɚɩɪɚɜɥɟɧɧɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɉɫɧɨɜɧɵɟ 
ɩɨɧɹɬɢɹ ɯɢɦɢɱɟɫɤɨɣ ɤɢɧɟɬɢɤɢ. ɋɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɨɣ 
ɪɟɚɤɰɢɢ ɜ ɝɨɦɨɝɟɧɧɵɯ ɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɫɢɫɬɟɦɚɯ. Ɂɚɤɨɧ 
ɞɟɣɫɬɜɢɹ ɦɚɫɫ. Ʉɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ. ɗɧɟɪɝɢɹ 
ɚɤɬɢɜɚɰɢɢ. ɍɪɚɜɧɟɧɢɟ Ⱥɪɪɟɧɢɭɫɚ, ɩɪɚɜɢɥɨ ȼɚɧɬ-

Ƚɨɮɮɚ. ɏɢɦɢɱɟɫɤɨɟ ɪɚɜɧɨɜɟɫɢɟ. Ʉɨɧɫɬɚɧɬɚ 
ɯɢɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɦɟɳɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. ɉɪɢɧɰɢɩ Ʌɟ-

ɒɚɬɟɥɶɟ. 
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4. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɨɩɢɫɚɧɢɹ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɨɜ 

                                                        
3 ɍɤɚɡɚɬɶ ɨɛɴɟɦ ɱɚɫɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɥɟɤɰɢɨɧɧɵɦ, ɩɪɚɤɬɢɱɟɫɤɢɦ, ɥɚɛɨɪɚɬɨɪɧɵɦ 
ɡɚɧɹɬɢɹɦ 



 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɬɜɨɪɨɜ. Ɇɟɯɚɧɢɡɦ ɪɚɫɬɜɨɪɟɧɢɹ. 
Ɋɚɫɬɜɨɪɢɦɨɫɬɶ. Ɏɢɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɩɪɢ ɪɚɫɬɜɨɪɟɧɢɢ. ɋɩɨɫɨɛɵ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɪɚɫɬɜɨɪɨɜ.  
ɗɥɟɤɬɪɨɥɢɬɵ ɢ ɧɟɷɥɟɤɬɪɨɥɢɬɵ. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɫɬɜɨɪɨɜ 
ɷɥɟɤɬɪɨɥɢɬɨɜ. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ. ɋɢɥɚ 
ɷɥɟɤɬɪɨɥɢɬɨɜ. Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ ɫɥɚɛɵɯ 
ɷɥɟɤɬɪɨɥɢɬɨɜ. Ɂɚɤɨɧ ɪɚɡɛɚɜɥɟɧɢɹ Ɉɫɬɜɚɥɶɞɚ. 
ɂɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ. ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɢ 
ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɝɢɞɪɚɬɚɰɢɸ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɒɤɚɥɚ ɤɢɫɥɨɬɧɨɫɬɢ ɪɚɫɬɜɨɪɨɜ. 
ɂɨɧɨɨɛɦɟɧɧɵɟ ɪɟɚɤɰɢɢ ɢ ɭɫɥɨɜɢɹ ɢɯ ɩɪɨɬɟɤɚɧɢɹ. 
Ƚɢɞɪɨɥɢɡ  ɫɨɥɟɣ. Ɍɢɩɵ ɝɢɞɪɨɥɢɡɚ. ɋɬɟɩɟɧɶ ɢ ɤɨɧɫɬɚɧɬɚ  
ɝɢɞɪɨɥɢɡɚ. Ɋɚɫɱɟɬ ɪɇ ɤɢɫɥɨɬ, ɨɫɧɨɜɚɧɢɣ  
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5. Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 

 
Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ. Ɍɢɩɵ 
ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɣ. ɋɬɟɩɟɧɶ 
ɨɤɢɫɥɟɧɢɹ. ȼɚɠɧɟɣɲɢɟ ɨɤɢɫɥɢɬɟɥɢ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɢ.   
Ɇɟɬɨɞɵ  ɫɨɫɬɚɜɥɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɣ – ɦɟɬɨɞ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɛɚɥɚɧɫɚ ɢ  ɢɨɧɧɨ-ɷɥɟɤɬɪɨɧɧɵɣ ɦɟɬɨɞ.  
ɋɬɚɧɞɚɪɬɧɵɟ (ɧɨɪɦɚɥɶɧɵɟ) ɨɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɩɨɬɟɧɰɢɚɥɵ. ɍɪɚɜɧɟɧɢɟ ɇɟɪɧɫɬɚ. 
Ɋɹɞ ɧɚɩɪɹɠɟɧɢɣ ɦɟɬɚɥɥɨɜ. ɇɚɩɪɚɜɥɟɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɣ. ȼɥɢɹɧɢɟ ɫɪɟɞɵ ɧɚ 
ɯɚɪɚɤɬɟɪ ɩɪɨɬɟɤɚɧɢɹ ɈȼɊ. 
ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ƚɚɥɶɜɚɧɢɱɟɫɤɢɟ 
ɷɥɟɦɟɧɬɵ. Ʉɨɪɪɨɡɢɹ ɦɟɬɚɥɥɨɜ. ɏɢɦɢɱɟɫɤɚɹ ɢ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɤɨɪɪɨɡɢɹ. ȼɢɞɵ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ. Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɤɨɪɨɫɬɶ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɤɨɪɪɨɡɢɢ. ɋɩɨɫɨɛɵ 
ɡɚɳɢɬɵ ɦɟɬɚɥɥɨɜ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ 
ɤɨɪɪɨɡɢɢ.  
ɗɥɟɤɬɪɨɥɢɡ. Ʉɚɬɨɞɧɵɟ ɢ ɚɧɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɩɪɢ 
ɷɥɟɤɬɪɨɥɢɡɟ. ɗɥɟɤɬɪɨɥɢɡ ɪɚɫɬɜɨɪɨɜ ɢ ɪɚɫɩɥɚɜɨɜ ɫɨɥɟɣ. 
ɗɥɟɤɬɪɨɥɢɡ  ɫ ɚɤɬɢɜɧɵɦɢ ɢ ɢɧɟɪɬɧɵɦɢ ɚɧɨɞɚɦɢ. 
ɉɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɥɢɡɚ.. 
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6. ɋɜɨɣɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 
Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ, ɩɨɥɭɱɟɧɢɟ, ɩɪɢɦɟɧɟɧɢɟ. 

ɗɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ, ɜɚɥɟɧɬɧɨɫɬɶ ɢ ɫɬɟɩɟɧɶ 
ɨɤɢɫɥɟɧɢɹ. Ɏɢɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ.  

2 - 4 11 
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4.2. ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ (ɫɟɦɢɧɚɪɫɤɢɯ) ɡɚɧɹɬɢɣ 

 

ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ. 
 

 

 

 

 

 

 

 



 

 

 

4.3. ɋɨɞɟɪɠɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɣ 

 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 
Ɍɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɡɚɧɹɬɢɹ 

Ʉ-ɜɨ 
ɱɚɫɨɜ 

Ʉ-ɜɨ 
ɱɚɫɨɜ 

ɋɊɋ 

1 2 3 4 5 

ɫɟɦɟɫɬɪ № 2  

1 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, 
ɫɜɨɣɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɨɜ 
(Ɋɚɡɞɟɥ 1) 

Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚ ɪɚɛɨɬɵ ɜ 
ɥɚɛɨɪɚɬɨɪɢɢ. Ʉɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ 
ɜɚɠɧɟɣɲɢɯ ɤɥɚɫɫɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ. 6 4 

2 
Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɵ 
ɯɢɦɢɢ (Ɋɚɡɞɟɥ 2) 

Ɉɩɪɟɞɟɥɟɧɢɟ  ɦɚɫɫɵ  ɦɟɬɚɥɥɚ  ɩɨ  ɟɝɨ  
ɷɤɜɢɜɚɥɟɧɬɭ. 

4 2 

3 

Ɉɛɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

(Ɋɚɡɞɟɥ 3) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɵɯ ɷɮɮɟɤɬɨɜ  
ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

4 2 

4 

Ɉɛɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

(Ɋɚɡɞɟɥ 3) 

ɏɢɦɢɱɟɫɤɚɹ  ɤɢɧɟɬɢɤɚ  ɢ ɯɢɦɢɱɟɫɤɨɟ 
ɪɚɜɧɨɜɟɫɢɟ. 

4 2 

5 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
ɨɩɢɫɚɧɢɹ ɫɜɨɣɫɬɜ 
ɪɚɫɬɜɨɪɨɜ. (Ɋɚɡɞɟɥ 4) 

  Ƚɢɞɪɨɥɢɡ  ɫɨɥɟɣ 4 2 

4 

Ɉɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ. 

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ 

Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ 
ɜɟɳɟɫɬɜ. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. 8 2 

7 

ɋɜɨɣɫɬɜɚ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ (Ɋɚɡɞɟɥ 6) 

ɏɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɨɜ 4 3 

ɂɌɈȽɈ: 34 17 

 
 

4.4. ɋɨɞɟɪɠɚɧɢɟ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ/ɪɚɛɨɬɵ4 

 

ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ. 
 

4.5. ɋɨɞɟɪɠɚɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ5 

 

                                                        

 

 



ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ. 
 

 

 

 

5. ɈɐȿɇɈɑɇɕȿ ɆȺɌȿɊɂȺɅɕ ȾɅə ɉɊɈȼȿȾȿɇɂə ɌȿɄɍɓȿȽɈ  
ɄɈɇɌɊɈɅə, ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ  

 

5.1. Ɋɟɚɥɢɡɚɰɢɹ ɤɨɦɩɟɬɟɧɰɢɣ 

 

1 Ʉɨɦɩɟɬɟɧɰɢɹ ɈɉɄ-5 ɋɩɨɫɨɛɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ 
ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɞɟɥɢɣ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ. Ɂɚɞɚɧɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ ɡɚɬɪɚɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɧɞɢɤɚɬɨɪɚ 
ɞɨɫɬɢɠɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɫɪɟɞɫɬɜɚ ɨɰɟɧɢɜɚɧɢɹ 

ɈɉɄ-5.1. 

Ɂɧɚɟɬ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɨɫɧɨɜɧɵɟ 

ɯɢɦɢɱɟɫɤɢɟ ɡɚɤɨɧɵ, 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɩɪɨɬɟɤɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ, ɬɟɯɧɢɤɭ 

ɯɢɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 

 ɡɚɳɢɬɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɬɟɫɬɨɜɵɣ ɤɨɧɬɪɨɥɶ, ɫɨɛɟɫɟɞɨɜɚɧɢɟ, 
ɭɫɬɧɵɣ ɨɩɪɨɫ, ɡɚɱɟɬ 

 

 

2 Ʉɨɦɩɟɬɟɧɰɢɹ ɈɉɄ-8 ɋɩɨɫɨɛɟɧ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɨɛɨɛɳɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ, ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɪɟɲɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɯ ɚɧɚɥɢɡɚ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɧɞɢɤɚɬɨɪɚ 
ɞɨɫɬɢɠɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

ɂɫɩɨɥɶɡɭɟɦɵɟ ɫɪɟɞɫɬɜɚ ɨɰɟɧɢɜɚɧɢɹ 

ɈɉɄ-8.1. ɉɪɢɦɟɧɹɟɬ 
ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɟ ɪɟɲɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ 
ɜɵɛɢɪɚɟɬ ɨɩɬɢɦɚɥɶɧɵɟ 

 

 ɡɚɳɢɬɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɬɟɫɬɨɜɵɣ ɤɨɧɬɪɨɥɶ, ɫɨɛɟɫɟɞɨɜɚɧɢɟ, 
ɭɫɬɧɵɣ ɨɩɪɨɫ , ɡɚɱɟɬ 

 

 

 

5.2. Ɍɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
 

5.2.1. ɉɟɪɟɱɟɧɶ ɤɨɧɬɪɨɥɶɧɵɯ ɜɨɩɪɨɫɨɜ (ɬɢɩɨɜɵɯ ɡɚɞɚɧɢɣ)  
ɞɥɹ ɡɚɱɟɬɚ  

 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɩɪɨɫɨɜ (ɬɢɩɨɜɵɯ ɡɚɞɚɧɢɣ) 

1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ, 
ɫɜɨɣɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɫɜɨɣɫɬɜ 

Ƚɥɚɜɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ. ɉɨɛɨɱɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ. 
Ɇɚɝɧɢɬɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ. ɋɩɢɧɨɜɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ. 
ɉɪɢɧɰɢɩ ɉɚɭɥɢ. ɉɪɚɜɢɥɨ ɏɭɧɞɚ. ɉɪɚɜɢɥɨ Ʉɥɟɱɤɨɜɫɤɨɝɨ. 

Ɉɯɚɪɚɤɬɟɪɢɡɭɣɬɟ ɜɚɥɟɧɬɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɬɨɦɨɜ N, AI, 



ɷɥɟɦɟɧɬɨɜ. S, Mn, ȼ, ɋɚ, C, Cr, P, Zn. 

2 Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɵ ɯɢɦɢɢ ɋɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɟ ɡɚɤɨɧɵ ɯɢɦɢɢ. Ɉɫɧɨɜɧɵɟ ɝɚɡɨɜɵɟ 
ɡɚɤɨɧɵ. ɗɤɜɢɜɚɥɟɧɬ. Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɷɤɜɢɜɚɥɟɧɬɚ. 
ɗɤɜɢɜɚɥɟɧɬɧɵɣ ɨɛɴɟɦ. Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ 
ɷɤɜɢɜɚɥɟɧɬ. Ʉɚɤ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɦɚɫɫɵ 
ɨɤɫɢɞɨɜ, ɨɫɧɨɜɚɧɢɣ, ɤɢɫɥɨɬ ɢ ɫɨɥɟɣ.  

Ɋɚɫɫɱɢɬɚɣɬɟ ɦɚɫɫɭ ɬɜɟɪɞɵɯ ɢ ɨɛɴɟɦ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɩɪɨɞɭɤɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɦ ɪɚɡɥɨɠɟɧɢɢ 250 ɝ 
ɢɡɜɟɫɬɧɹɤɚ, ɫɨɞɟɪɠɚɳɟɝɨ 85% ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ (Ɍ=600ɋ, 
Ɋ=1,2 ɚɬɦ.). 

Ɋɚɫɫɱɢɬɚɣɬɟ ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ ɝɚɡɚ, ɟɫɥɢ 7 ɝ ɟɝɨ ɩɪɢ 
20ɨɋ ɢ 189 ɦɦ.ɪɬ.ɫɬ. ɡɚɧɢɦɚɸɬ ɨɛɴɟɦ 22,18 ɥ. 

ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɦɟɬɚɥɥɚ, ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 29,5 ɝ/ɦɨɥɶ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɜɨɫɫɬɚɧɨɜɢɜ 15 ɝ ɨɤɫɢɞɚ 
ɷɬɨɝɨ ɦɟɬɚɥɥɚ? 

Ʉɚɤɨɣ ɨɛɴɟɦ  (ɧ.ɭ.) ɝɚɡɚ ɜɵɞɟɥɢɬɫɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɫ 1 ɬ ɢɡɜɟɫɬɧɹɤɚ, ɫɨɞɟɪɠɚɳɟɝɨ 10% 
ɩɪɢɦɟɫɟɣ. 

ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ 0,584 ɝ ɦɟɬɚɥɥɚ ɜ ɤɢɫɥɨɬɟ ɜɵɞɟɥɢɥɨɫɶ 
219 ɦɥ ɜɨɞɨɪɨɞɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17ɨɋ ɢ ɞɚɜɥɟɧɢɢ 156 ɤɉɚ. 
ȼɵɱɢɫɥɢɬɶ ɦɨɥɹɪɧɭɸ ɦɚɫɫɭ ɷɤɜɢɜɚɥɟɧɬɚ ɦɟɬɚɥɥɚ. 

Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ ɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɜɵɞɟɥɢɬɫɹ ɩɪɢ 
ɪɚɫɬɜɨɪɟɧɢɢ ɚɥɸɦɢɧɢɹ ɦɚɫɫɨɣ 10,8 ɝ ɜ ɢɡɛɵɬɤɟ ɫɨɥɹɧɨɣ 
ɤɢɫɥɨɬɵ (ɧ.ɭ.). 

13,62 ɝ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɦɟɬɚɥɥɚ ɜɵɬɟɫɧɢɥɢ ɢɡ ɤɢɫɥɨɬɵ 5 
ɥ ɜɨɞɨɪɨɞɚ, ɢɡɦɟɪɟɧɧɨɝɨ ɩɪɢ 24ɨɋ ɢ ɞɚɜɥɟɧɢɢ 152 ɦɦ.  ɪ. 

ɋɬ. ɜɵɱɢɫɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɢ ɚɬɨɦɧɭɸ ɦɚɫɫɵ ɦɟɬɚɥɥɚ. 
Ʉɚɤɨɣ ɷɬɨ ɦɟɬɚɥɥ? 

3 Ɉɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɯɢɦɢɱɟɫɤɨɣ ɤɢɧɟɬɢɤɢ. Ƚɨɦɨɝɟɧɧɵɟ ɢ 
ɝɟɬɟɪɨɝɟɧɧɵɟ ɩɪɨɰɟɫɫɵ. ɋɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. 
Ɂɚɤɨɧ ɞɟɣɫɬɜɢɹ ɦɚɫɫ. ɉɪɚɜɢɥɨ ȼɚɧɬ-Ƚɨɮɮɚ. Ɏɚɤɬɨɪɵ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ. ɏɢɦɢɱɟɫɤɨɟ 
ɪɚɜɧɨɜɟɫɢɟ. ȼɥɢɹɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚ ɫɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ. ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɤɨɪɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ. ɇɚɩɪɚɜɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ.  

Ɍɟɪɦɨɯɢɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ. Ɂɚɤɨɧɵ Ɋɚɭɥɹ. Ɂɚɤɨɧɵ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɭɧɤɰɢɢ ɫɨɫɬɨɹɧɢɹ 
ɫɢɫɬɟɦɵ. ɍɫɥɨɜɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. Ɂɚɤɨɧ Ƚɟɫɫɚ.  

ɉɪɢ ɤɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɩɨɣɞɟɬ ɪɟɚɤɰɢɹ:  
CaCO3(ɤ) → CaO(ɤ) + CO2(ɝ)? 

ɉɪɢ ɤɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɫɬɭɩɢɬ ɪɚɜɧɨɜɟɫɢɟ ɫɢɫɬɟɦɵ:           
ɋɚɈ(ɬ) + ɋɈ2(ɝ) = ɋɚɋɈ3(ɬ). 

ȼɨɡɦɨɠɧɚ ɥɢ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɞɢɨɤɫɢɞɚ ɬɢɬɚɧɚ ɞɨ ɦɟɬɚɥɥɚ ɝɪɚɮɢɬɨɦ:      

       ɌiO2(ɤ) + ɋ(ɬ) = Ti(ɤ) + ɋɈ(ɝ)? 

ɉɪɢ ɧɟɤɨɬɨɪɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɜɧɨɜɟɫɢɟ ɜ ɫɢɫɬɟɦɟ  NO2 = 

NO + O2 ɭɫɬɚɧɨɜɢɥɨɫɶ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 
(ɦɨɥɶ/ɥ): [NO2]=0,006; [NO]=0,024. Ɉɩɪɟɞɟɥɢɬɟ ɤɨɧɫɬɚɧɬɭ 
ɪɚɜɧɨɜɟɫɢɹ. 

Ɉɩɪɟɞɟɥɢɬɟ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ        
NO2(ɝ)  = NO(ɝ)  + O2(ɝ)  

ɚ) ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɟɚɝɢɪɭɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ 4 ɪɚɡɚ; ɛ) ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɜ 3 ɪɚɡɚ.  



4 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
ɨɩɢɫɚɧɢɹ ɫɜɨɣɫɬɜ 
ɪɚɫɬɜɨɪɨɜ 

Ɋɚɫɬɜɨɪɵ. ɋɩɨɫɨɛɵ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɨɜ. 
Ƚɢɞɪɨɥɢɡ. Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɝɢɞɪɨɥɢɡɚ. Ɏɚɤɬɨɪɵ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɫɦɟɳɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɟɚɤɰɢɹɯ ɝɢɞɪɨɥɢɡɚ. 

Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ 8%-ɝɨ ɪɚɫɬɜɨɪɚ Ca(OH)2 (=1,160 

ɝ/ɦɥ), ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ 14 ɝ ɰɢɧɤɚ. 
Ɉɩɪɟɞɟɥɢɬɟ ɧɨɪɦɚɥɶɧɭɸ ɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɚɫɬɜɨɪɚ Ca(OH)2. 

ɍɤɚɠɢɬɟ ɪɟɚɤɰɢɸ ɫɪɟɞɵ (ɪɇ) ɪɚɫɬɜɨɪɨɜ ɫɥɟɞɭɸɳɢɯ 
ɫɨɥɟɣ: ɢɨɞɢɞɚ ɤɚɥɢɹ, ɦɟɬɚɛɨɪɚɬɚ ɧɚɬɪɢɹ, ɤɚɪɛɨɧɚɬɚ ɚɦɦɨɧɢɹ, 
ɯɥɨɪɢɞɚ ɜɢɫɦɭɬɚ, ɯɪɨɦɚɬɚ ɧɚɬɪɢɹ, ɧɢɬɪɚɬɚ ɠɟɥɟɡɚ (II), 
ɰɢɧɤɚɬɚ ɧɚɬɪɢɹ, ɫɭɥɶɮɢɞɚ ɚɥɸɦɢɧɢɹ, ɝɢɞɪɨɫɭɥɶɮɚɬɚ ɛɚɪɢɹ, 
ɫɭɥɶɮɚɬɚ ɯɪɨɦɚ (III), ɦɟɬɚɫɢɥɢɤɚɬɚ ɤɚɥɢɹ, ɤɚɪɛɨɧɚɬɚ ɠɟɥɟɡɚ 
(III). 

Ɋɚɫɫɱɢɬɚɬɶ ɪɇ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɟɦ 1 ɝ 
Ca(OH)2 ɜ 4 ɥ ɜɨɞɵ. 

5 Ɉɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ. 

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ 
ɪɨɰɟɫɫɫɵ 

Ɍɢɩɵ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ.  

ɗɥɟɤɬɪɨɥɢɡ ɪɚɫɬɜɨɪɨɜ. ɗɥɟɤɬɪɨɥɢɡ ɪɚɫɩɥɚɜɨɜ ɢ 
ɪɚɫɬɜɨɪɨɜ. Ɂɚɤɨɧɵ Ɏɚɪɚɞɟɹ. Ɂɚɤɨɧɵ ɷɥɟɤɬɪɨɥɢɡɚ. Ɋɹɞ 
ɧɚɩɪɹɠɟɧɢɣ ɦɟɬɚɥɥɨɜ. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɨɜ ɨɬ 
ɩɨɥɨɠɟɧɢɹ ɜ ɪɹɞɭ ɧɚɩɪɹɠɟɧɢɣ. Ƚɚɥɶɜɚɧɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ. 
ȼɢɞɵ ɤɨɪɪɨɡɢɢ. ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɤɨɪɪɨɡɢɹ. Ɇɟɬɨɞɵ 
ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ. ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɡɚɳɢɬɵ ɨɬ 
ɤɨɪɪɨɡɢɢ. 

ɋɨɫɬɚɜɶɬɟ ɫɯɟɦɭ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɨɫɬɨɹɳɟɝɨ 
ɢɡ ɰɢɧɤɨɜɨɣ ɢ ɧɢɤɟɥɟɜɨɣ ɩɥɚɫɬɢɧ, ɨɩɭɳɟɧɧɵɯ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 0,3 ɦ ɢ 0,2 ɦ ɪɚɫɬɜɨɪɵ ɢɯ ɫɨɥɟɣ.  

ɍɤɚɠɢɬɟ ɫɯɟɦɵ ɚɧɨɞɧɨɝɨ ɢ ɤɚɬɨɞɧɨɝɨ ɩɨɤɪɵɬɢɣ ɠɟɥɟɡɚ.  
6 ɋɜɨɣɫɬɜɚ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ, ɩɨɥɭɱɟɧɢɟ, ɩɪɢɦɟɧɟɧɢɟ . 

ɗɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ, ɜɚɥɟɧɬɧɨɫɬɶ ɢ ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ. 
Ɏɢɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ.  

ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ? Ʉɚɤ ɢɯ ɩɨɥɭɱɚɸɬ?  
ɉɨɱɟɦɭ ɚɥɸɦɢɧɢɣ, ɧɚɯɨɞɹɫɶ ɜ ɪɹɞɭ ɧɚɩɪɹɠɟɧɢɣ ɝɨɪɚɡɞɨ  

ɥɟɜɟɟ ɜɨɞɨɪɨɞɚ, ɧɟ ɜɵɬɟɫɧɹɟɬ ɩɨɫɥɟɞɧɢɣ ɢɡ ɜɨɞɵ, ɧɨ ɥɟɝɱɟ 
ɜɵɬɟɫɧɹɟɬ ɟɝɨ ɢɡ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɳɟɥɨɱɢ? Ʉɚɤɭɸ ɪɨɥɶ 
ɢɝɪɚɟɬ ɳɟɥɨɱɶ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ? ɂɡɨɛɪɚɡɢɬɟ ɭɪɚɜɧɟɧɢɹɦɢ 
ɨɬɞɟɥɶɧɵɟ ɫɬɚɞɢɢ. 

ɇɚ ɫɜɨɣɫɬɜɟ ɛɭɪɵ ɪɚɫɬɜɨɪɹɬɶ ɨɤɫɢɞɵ ɦɟɬɚɥɥɨɜ ɨɫɧɨɜɚɧɨ 
ɩɪɢɦɟɧɟɧɢɟ ɟɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɦɚɥɟɣ, ɩɪɢ ɩɚɣɤɟ ɦɟɬɚɥɥɨɜ. 
ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɢ ɛɭɪɵ ɫ ɨɤɫɢɞɚɦɢ Co (II) ɢ Cr 
(III). Ʉɚɤ ɧɚɡɵɜɚɸɬɫɹ ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ 
ɩɪɨɞɭɤɬɵ? 

ȼ ɤɚɤɢɯ ɤɢɫɥɨɬɚɯ ɩɚɫɫɢɜɢɪɭɟɬɫɹ ɠɟɥɟɡɨ? ɇɚɩɢɲɢɬɟ 
ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 
Ɋɚɫɫɱɢɬɚɣɬɟ ɦɚɫɫɭ ɰɢɧɤɚ, ɟɫɥɢ ɜ ɯɨɞɟ ɪɟɚɤɰɢɢ ɫ 
ɪɚɡɛɚɜɥɟɧɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɨɣ ɜɵɞɟɥɢɥɨɫɶ 14, 2 ɥ ɝɚɡɚ 

 

 

5.2.2. ɉɟɪɟɱɟɧɶ ɤɨɧɬɪɨɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  
ɞɥɹ ɡɚɳɢɬɵ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ/ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ  

 

ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ. 
 



 

 

 

 

 

 

 

5.3. Ɍɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ (ɦɚɬɟɪɢɚɥɵ) ɞɥɹ ɬɟɤɭɳɟɝɨ  
ɤɨɧɬɪɨɥɹ ɜ ɫɟɦɟɫɬɪɟ 

 

Ɍɢɩɨɜɵɟ ɜɨɩɪɨɫɵ ɞɥɹ ɡɚɳɢɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 

 
Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 1 «Ʉɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɤɥɚɫɫɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ»  

1. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɫɨɟɞɢɧɟɧɢɣ, ɢɯ ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɢ ɭɪɚɜɧɟɧɢɹ ɞɢɫɫɨɰɢɚɰɢɢ: 
ɨɤɫɢɞ ɚɡɨɬɚ (V), ɝɢɞɪɨɤɫɢɞ ɨɥɨɜɚ (IV), ɫɟɪɧɢɫɬɚɹ ɤɢɫɥɨɬɚ, ɨɪɬɨɮɨɫɮɚɬ ɦɟɞɢ (II),  
ɝɢɞɪɨɨɪɬɨɫɢɥɢɤɚɬ ɤɚɥɶɰɢɹ,  ɧɢɬɪɚɬ ɝɢɞɪɨɤɫɨɚɥɸɦɢɧɢɹ. 

2. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɨɤɫɢɞɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɤɚɡɚɧɧɵɦ ɝɢɞɪɨɤɫɢɞɚɦ. ɍɤɚɠɢɬɟ 
ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɨɤɫɢɞɨɜ ɢ ɩɨɞɬɜɟɪɞɢɬɟ ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɤɰɢɹɦɢ: HCIO, NaOH, 
Be(OH)2. 

3. Ɂɚɤɨɧɱɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɣ: 
                  KOH + H2SiO3 =;   HBr + Mg(OH)2 =;   NaHSO4 + CaOHNO3 =. 

4. ɋɨɫɬɚɜɶɬɟ ɜ  ɦɨɥɟɤɭɥɹɪɧɨɦ ɢ  ɢɨɧɧɨɦ ɜɢɞɟ ɪɟɚɤɰɢɢ ɩɨɥɭɱɟɧɢɹ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɫɨɥɟɣ 
ɢɫɯɨɞɹ ɢɡ:      ɝɢɞɪɨɤɫɢɞɚ ɰɢɧɤɚ  ɢ  ɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ 

5. ɇɚɩɢɲɢɬɟ ɜ ɦɨɥɟɤɭɥɹɪɧɨɦ ɢ ɢɨɧɧɨɦ ɜɢɞɟ ɪɟɚɤɰɢɢ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ: 
FeS  SO2  SO3  H2SO4  Zn(HSO4)2  ZnSO4 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 3  
1. Ɉɩɪɟɞɟɥɢɬɟ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɦɚɫɫɭ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɜ ɪɟɚɤɰɢɢ:          

2H2SO4 + Ca(OH)2 = Ca(HSO4)2 + 2H2O 

2. ȼɟɳɟɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɦɚɝɧɢɹ, ɜɨɞɨɪɨɞɚ, ɭɝɥɟɪɨɞɚ ɢ ɤɢɫɥɨɪɨɞɚ; ɦɚɫɫɵ ɧɚɯɨɞɹɬɫɹ ɜ 
ɫɨɨɬɧɨɲɟɧɢɢ Mg:H:C:O=1,01:0,083:1:4. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɜɟɳɟɫɬɜɚ. 

3. Ʉɚɤɨɜ ɨɛɴɟɦ CO2, ɡɚɧɢɦɚɟɦɵɣ 1 ɦɨɥɶ ɝɚɡɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 27oɋ ɢ ɞɚɜɥɟɧɢɢ 1,5 ɚɬɦ.? 

4. ɂɡ 1,35 ɝ ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ ɩɨɥɭɱɚɟɬɫɹ 3,15 ɝ ɟɝɨ ɧɢɬɪɚɬɚ. ȼɵɱɢɫɥɢɬɟ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɦɚɫɫɭ 
ɷɬɨɝɨ ɦɟɬɚɥɥɚ.  

5. Ʉɚɤɨɣ ɨɛɴɟɦ ɩɪɢ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶ ɋɈ2(20oɋ, 99,06 Ʉɉɚ), ɩɨɥɭɱɟɧɧɵɣ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 0,5 
ɝ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɫ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɨɣ?  

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 3 «Ɍɟɪɦɨɞɢɧɚɦɢɤɚ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ»  

1. ȼɵɱɢɫɥɢɬɟ ɬɟɩɥɨɬɭ ɨɛɪɚɡɨɜɚɧɢɹ ɯɥɨɪɢɞɚ ɚɦɦɨɧɢɹ ɜ ɪɟɚɤɰɢɢ: 
NH3(ɝ) + HCI(ɝ) = NH4CI(ɤ)       Q = 176,98 ɤȾɠ 

2. ɇɚɣɬɢ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɩɪɢ ɜɡɪɵɜɟ 8,4            ɥ ɝɪɟɦɭɱɟɝɨ ɝɚɡɚ, ɜɡɹɬɨɝɨ 
ɩɪɢ ɧ.ɭ. 

3. ɉɪɢ ɤɚɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɩɨɣɞɟɬ ɪɟɚɤɰɢɹ? 

CaCO3(ɤ) → CaO(ɤ) + CO2(ɝ) 



4. ɗɧɬɚɥɶɩɢɹ ɪɚɫɬɜɨɪɟɧɢɹ CuSO4·5H2O ɜ ɜɨɞɟ ɪɚɜɧɚ +117,7 ɤȾɠ, ɚ ɷɧɬɚɥɶɩɢɹ ɝɢɞɪɚɬɚɰɢɢ 
CuSO4 ɪɚɜɧɚ – 77,8 ɤȾɠ. ȼɵɱɢɫɥɢɬɶ ɷɧɬɚɥɶɩɢɸ ɪɚɫɬɜɨɪɟɧɢɹ CuSO4. 

5. ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ 10 ɝ ɛɟɡɜɨɞɧɨɝɨ CaCI2ɜ 200 ɝ ɜɨɞɵ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ ɩɨɜɵɫɢɥɚɫɶ ɧɚ 
7,7oC. ȼɵɱɢɫɥɢɬɟ ɷɧɬɚɥɶɩɢɸ ɝɢɞɪɚɬɚɰɢɢ CaCI2, ɟɫɥɢ ɷɧɬɚɥɶɩɢɹ ɪɚɫɬɜɨɪɟɧɢɹ CaCI2∙6H2O 

ɪɚɜɧɚ –19,08 ɤȾɠ/ɦɨɥɶ. ɍɞɟɥɶɧɭɸ ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢɦɢɬɟ ɪɚɜɧɨɣ 4,184 
Ⱦɠ/ɝ.ɝɪɚɞ.¶ 

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 4 ɇɚɱɚɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɪɟɚɤɰɢɢ 2NO(г)+ O2(г) = 2NO2(г)  

ɫɨɫɬɚɜɥɹɸɬ: [NO]ɨ= 0,9 ɦɨɥɶ/ɥ, [O2]ɨ= 0,8 ɦɨɥɶ/ɥ. Ʉɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɪɚɜɧɚ 0,7. ɇɚɣɬɢ 
ɧɚɱɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɢ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɩɨ ɢɫɬɟɱɟɧɢɢ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɭɦɟɧɶɲɢɬɫɹ ɧɚ 0, 3ɦɨɥɶ/ɥ? 

2. Ⱦɜɟ ɪɟɚɤɰɢɢ ɩɪɨɬɟɤɚɸɬ ɩɪɢ 25ɨɋ ɫ ɨɞɢɧɚɤɨɜɨɣ ɫɤɨɪɨɫɬɶɸ. Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɤɨɪɨɫɬɢ ɩɟɪɜɨɣ ɪɟɚɤɰɢɢ ɪɚɜɟɧ 2,0, ɚ ɜɬɨɪɨɣ - 2,5. ɇɚɣɬɢ ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɷɬɢɯ ɪɟɚɤɰɢɣ 
ɩɪɢ 95ɨɋ. 
3. ȼ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɦɟɫɬɢɬɫɹ ɪɚɜɧɨɜɟɫɢɟ ɜ ɪɟɚɤɰɢɢ: 

2CO(г)+ O2(г) = 2CO2(г); ΔHo= -566 кДж 

             ɚ) ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ; 
             ɛ) ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ; 
             ɜ) ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ Ɉ2? 

4. Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɪɟɚɤɰɢɢ FeO(к) + CO(г) = Fe(к) + CO2(г) ɩɪɢ ɧɟɤɨɬɨɪɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɪɚɜɧɚ 0,5. ɇɚɣɬɢ ɪɚɜɧɨɜɟɫɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ CO ɢ CO2, ɟɫɥɢ ɧɚɱɚɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɬɢɯ 
ɜɟɳɟɫɬɜ ɫɨɫɬɚɜɥɹɥɢ: [CO]o=0,05 ɦɨɥɶ/ɥ; [CO2]o= 0,01 ɦɨɥɶ/ɥ.  

5. ȼɵɱɢɫɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ, ɩɪɢ ɤɨɬɨɪɨɣ ɤɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɪɟɚɤɰɢɢ ɪɚɜɧɚ 1. 

2NO2(г) = N2O4(г). ɂɡɦɟɧɟɧɢɹɦɢ ΔHo ɢ ΔSo ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɪɟɧɟɛɪɟɱɶ. ȼ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɫɦɟɫɬɢɬɫɹ ɪɚɜɧɨɜɟɫɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɛɨɥɟɟ ɧɢɡɤɨɣ, ɱɟɦ ɧɚɣɞɟɧɧɚɹ?  

 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 5 «ɂɨɧɧɨɨɛɦɟɧɧɵɟ ɪɟɚɤɰɢɢ ɢ ɝɢɞɪɨɥɢɡ ɫɨɥɟɣ; ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɚɪɛɨɧɚɬɧɨɣ ɠɟɫɬɤɨɫɬɢ ɜɨɞɵ» 

1. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɢ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɨɣ ɮɨɪɦɚɯ:   ɚ) Pb(NO3)2 + K2S =;          

ɛ)CH3COONa + H2SO4 =  

2. ɉɪɢɜɟɞɢɬɟ ɭɪɚɜɧɟɧɢɟ ɞɢɫɫɨɰɢɚɰɢɢ ɷɥɟɤɬɪɨɥɢɬɨɜ ɜ ɪɚɫɬɜɨɪɚɯ: 
BeSO4; AI(OH)3; H3PO3; NaH2PO4; (CuOH)2SO4 

3. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɝɢɞɪɨɥɢɡɚ ɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɢ ɢɨɧɧɨ-ɦɨɥɟɤɭɥɹɪɧɨɣ ɮɨɪɦɚɯ ɢ ɭɤɚɠɢɬɟ 
ɪɟɚɤɰɢɸ ɫɪɟɞɵ ɪɚɫɬɜɨɪɨɜ ɫɥɟɞɭɸɳɢɯ ɫɨɥɟɣ:       Be(NO3)2; Ba(NO3)2; Na2S; Al2S3;SOCl2 

4. Ɉɩɪɟɞɟɥɢɬɟ ɜɟɥɢɱɢɧɭ ɪɇ 0,05 Ɇ ɪɚɫɬɜɨɪɨɜ Ca(OH)2 ɢ H3PO4. 

5. Ɋɚɫɫɱɢɬɚɣɬɟ pH, ɤɨɧɫɬɚɧɬɭ ɢ ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ 0,5 Ɇ ɪɚɫɬɜɨɪɚ ɫɨɥɢ 

6. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɪɟɦɟɧɧɨɣ ɠɟɫɬɤɨɫɬɢ ɜɨɞɵ ɤ 380 ɥ ɟɟ ɛɵɥɨ ɩɪɢɛɚɜɥɟɧɨ 14,8 ɝ ɝɚɲɟɧɨɣ 
ɢɡɜɟɫɬɢ. Ɋɚɫɫɱɢɬɚɣɬɟ ɠɟɫɬɤɨɫɬɶ ɜɨɞɵ. 
7. ɋɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ ɠɟɫɬɤɨɫɬɢ. ɉɪɢɜɟɫɬɢ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ. 
 

Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ № 5, 6. «ɥɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ – Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɪɟɚɤɰɢɢ. Ʉɨɪɪɨɡɢɹ ɦɟɬɚɥɥɨɜ. ɗɥɟɤɬɪɨɥɢɡ» 

1. ɍɪɚɜɧɹɣɬɟ ɪɟɚɤɰɢɸ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɚɥɚɧɫɚ, ɭɤɚɠɢɬɟ ɨɤɢɫɥɢɬɟɥɶ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶ. Ʉ 
ɤɚɤɨɦɭ ɬɢɩɭ ɨɬɧɨɫɢɬɫɹ ɷɬɚ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ ɪɟɚɤɰɢɹ? 

MgO + CI2 + C = MgCI2 + CO;             Ag(NO3)= Ag + NO2+ O2 

Sr + HNO3= Sr(NO3)3+ NH4NO3+ H2O 

2. Ɂɚɤɨɧɱɢɬɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɢɨɧɧɨ-ɷɥɟɤɬɪɨɧɧɵɣ ɦɟɬɨɞ: 
NaNO2+ KMnO4+ H2O = NaNO3+ ... 

FeSO4+ K2Cr2O7+ H2SO4= Fe2(SO4)3+ ... 

3. ɋɨɫɬɚɜɢɬɶ ɫɯɟɦɭ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɦɚɝɧɢɟɜɨɣ ɢ ɠɟɥɟɡɧɨɣ ɩɥɚɫɬɢɧ, 
ɨɩɭɳɟɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1 Ɇ ɢ 0,8 Ɇ ɪɚɫɬɜɨɪɵ ɢɯ ɫɨɥɟɣ. ɇɚɩɢɫɚɬɶ ɢɨɧɧɵɟ ɭɪɚɜɧɟɧɢɹ 
ɪɟɚɤɰɢɣ ɢ ɭɪɚɜɧɟɧɢɹ ɷɥɟɤɬɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. ȼɵɱɢɫɥɢɬɶ ɗȾɋ ɝɚɥɶɜɚɧɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ. 



4. ɋɨɫɬɚɜɢɬɶ ɫɯɟɦɭ ɷɥɟɤɬɪɨɥɢɡɚ ɪɚɫɩɥɚɜɚ ɢ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ CrCI3 ɢ Na2SɈ4 ɧɚ ɢɧɟɪɬɧɵɯ 
ɷɥɟɤɬɪɨɞɚɯ. Ʉɚɤɚɹ ɦɚɫɫɚ ɜɟɳɟɫɬɜɚ ɜɵɞɟɥɢɬɫɹ ɧɚ ɤɚɬɨɞɟ ɢɡ ɪɚɫɩɥɚɜɚ cɨɥɢCrCI3, ɟɫɥɢ ɫɢɥɚ 
ɬɨɤɚ ɪɚɜɧɚ 6 Ⱥ, ɚ ɜɪɟɦɹ ɷɥɟɤɬɪɨɥɢɡɚ - 1,5 ɱɚɫ? 

5. ɏɪɨɦ ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɦɟɞɶɸ. Ʉɚɤɨɣ ɦɟɬɚɥɥ ɛɭɞɟɬ ɤɨɪɪɨɡɢɪɨɜɚɬɶ ɜ ɧɟɣɬɪɚɥɶɧɨɣ 
ɤɢɫɥɨɣ_ɫɪɟɞɟ 

 

 

 

5.4. Ɉɩɢɫɚɧɢɟ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɲɤɚɥɵ ɨɰɟɧɢɜɚɧɢɹ 

 

ɉɪɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɜ ɮɨɪɦɟ ɡɚɱɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɲɤɚɥɚ ɨɰɟɧɢɜɚɧɢɹ: ɡɚɱɬɟɧɨ, ɧɟ ɡɚɱɬɟɧɨ. 

 

 
 

Ʉɪɢɬɟɪɢɹɦɢ ɨɰɟɧɢɜɚɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɹɜɥɹɸɬɫɹ: 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 
ɨɰɟɧɢɜɚɧɢɹ 
ɪɟɡɭɥɶɬɚɬɚ 

ɨɛɭɱɟɧɢɹ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ 

Ʉɪɢɬɟɪɢɣ ɨɰɟɧɢɜɚɧɢɹ 

Ɂɧɚɧɢɹ Ɂɧɚɧɢɟ ɬɟɪɦɢɧɨɜ, ɨɩɪɟɞɟɥɟɧɢɣ, ɩɨɧɹɬɢɣ 

Ɂɧɚɧɢɟ ɨɫɧɨɜɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɫɨɨɬɧɨɲɟɧɢɣ, ɩɪɢɧɰɢɩɨɜ 

Ɉɛɴɟɦ ɨɫɜɨɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɉɨɥɧɨɬɚ ɨɬɜɟɬɨɜ ɧɚ ɜɨɩɪɨɫɵ 

ɑɟɬɤɨɫɬɶ ɢɡɥɨɠɟɧɢɹ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɡɧɚɧɢɣ 

Ɂɧɚɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ 

ɍɦɟɧɢɹ ɉɨɥɧɨɬɚ ɜɵɩɨɥɧɟɧɧɨɝɨ ɡɚɞɚɧɢɹ 

Ʉɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɧɨɝɨ ɡɚɞɚɧɢɹ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ 

ɍɦɟɧɢɟ ɫɪɚɜɧɢɜɚɬɶ, ɫɨɩɨɫɬɚɜɥɹɬɶ ɢ ɨɛɨɛɳɚɬɶ ɢ ɞɟɥɚɬɶ ɜɵɜɨɞɵ 

ɍɦɟɧɢɟ ɫɨɨɬɧɟɫɬɢ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ 

Ʉɚɱɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢɹ ɡɚɞɚɧɢɹ 

ɉɪɚɜɢɥɶɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɍɦɟɧɢɟ ɨɛɨɫɧɨɜɵɜɚɬɶ ɩɪɢɧɹɬɨɟ ɪɟɲɟɧɢɟ  

ɇɚɜɵɤɢ ȼɵɛɨɪ ɦɟɬɨɞɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ 

ȼɥɚɞɟɟɬ ɩɪɢɟɦɚɦɢ ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɪɚɡɥɢɱɧɨɣ ɭɱɟɛɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ 

Ⱥɧɚɥɢɡ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɞɚɧɢɣ 

ɇɚɜɵɤɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ȼɥɚɞɟɟɬ ɧɚɜɵɤɚɦɢ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɩɨɫɬɚɧɨɜɤɢ ɢ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

Ɉɰɟɧɤɚ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɜɵɫɬɚɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɨ ɫ ɭɱёɬɨɦ ɜɫɟɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ. 

 

Ɉɰɟɧɤɚ ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɟɬɟɧɰɢɣ ɩɨ ɩɨɤɚɡɚɬɟɥɸ Ɂɧɚɧɢɹ. 
Ʉɪɢɬɟɪɢɣ ɍɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɢ ɨɰɟɧɤɚ 

ɧɟ ɡɚɱɬɟɧɨ ɡɚɱɬɟɧɨ 

Ɂɧɚɧɢɟ ɬɟɪɦɢɧɨɜ, 
ɨɩɪɟɞɟɥɟɧɢɣ, 

ɇɟ ɡɧɚɟɬ ɬɟɪɦɢɧɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɣ Ɂɧɚɟɬ ɬɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 



ɩɨɧɹɬɢɣ 

Ɂɧɚɧɢɟ ɨɫɧɨɜɧɵɯ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, 
ɫɨɨɬɧɨɲɟɧɢɣ, 
ɩɪɢɧɰɢɩɨɜ 

ɇɟ ɡɧɚɟɬ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ 
ɫɨɨɬɧɨɲɟɧɢɹ, ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ 
ɡɧɚɧɢɣ 

Ɂɧɚɟɬ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, 
ɫɨɨɬɧɨɲɟɧɢɹ, ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨ-ɟɧɢɹ 
ɡɧɚɧɢɣ, ɢɯ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬ ɢ 
ɢɫɩɨɥɶɡɭɟɬ 

Ɉɛɴɟɦ 
ɨɫɜɨɟɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

ɇɟ ɡɧɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɞɢɫɰɢɩɥɢɧɵ 

Ɂɧɚɟɬ ɦɚɬɟɪɢɚɥ ɞɢɫɰɢɩɥɢɧɵ ɜ 
ɞɨɫɬɚɬɨɱɧɨɦ ɨɛɴɟɦɟ 

ɉɨɥɧɨɬɚ ɨɬɜɟɬɨɜ 
ɧɚ ɜɨɩɪɨɫɵ 

ɇɟ ɞɚɟɬ ɨɬɜɟɬɵ ɧɚ ɛɨɥɶɲɢɧɫɬɜɨ 
ɜɨɩɪɨɫɨɜ 

Ⱦɚɟɬ ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ, ɧɨ ɧɟ ɜɫɟ - 
ɩɨɥɧɵɟ 

ɑɟɬɤɨɫɬɶ 
ɢɡɥɨɠɟɧɢɹ ɢ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ 
ɡɧɚɧɢɣ 

ɂɡɥɚɝɚɟɬ ɡɧɚɧɢɹ ɛɟɡ ɥɨɝɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɂɡɥɚɝɚɟɬ ɡɧɚɧɢɹ ɛɟɡ ɧɚɪɭɲɟɧɢɣ ɜ 
ɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-ɧɨɫɬɢ 

 ɇɟ ɢɥɥɸɫɬɪɢɪɭɟɬ ɢɡɥɨɠɟɧɢɟ 
ɩɨɹɫɧɹɸɳɢɦɢ ɫɯɟɦɚɦɢ, ɪɢɫɭɧɤɚɦɢ 
ɢ ɩɪɢɦɟɪɚɦɢ 

ȼɵɩɨɥɧɹɟɬ ɩɨɹɫɧɹɸɳɢɟ ɪɢɫɭɧɤɢ ɢ 
ɫɯɟɦɵ ɤɨɪɪɟɤɬɧɨ ɢ ɩɨɧɹɬɧɨ 

 ɇɟɜɟɪɧɨ ɢɡɥɚɝɚɟɬ ɢ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬ 
ɡɧɚɧɢɹ 

Ƚɪɚɦɨɬɧɨ ɢ ɩɨ ɫɭɳɟɫɬɜɭ ɢɡɥɚɝɚɟɬ 
ɡɧɚɧɢɹ 

 

 

Ɉɰɟɧɤɚ ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɟɬɟɧɰɢɣ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɍɦɟɧɢɹ. 
Ʉɪɢɬɟɪɢɣ ɍɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɢ ɨɰɟɧɤɚ 

ɧɟ ɡɚɱɬɟɧɨ ɡɚɱɬɟɧɨ 

ɉɨɥɧɨɬɚ 
ɜɵɩɨɥɧɟɧɧɨɝɨ 
ɡɚɞɚɧɢɹ 

ɇɟ ɜɵɩɨɥɧɹɟɬ ɩɪɨɫɬɟɣɲɢɟ ɪɚɫɱɟɬɵ 
ɩɨ ɯɢɦɢɱɟɫɤɨɣ ɤɢɧɟɬɢɤɟ, 
ɬɟɪɦɨɞɢɧɚɦɢɤɟ, ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɚɦ 

ȼɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬɵ ɩɨ ɯɢɦɢɱɟɫɤɨɣ 
ɤɢɧɟɬɢɤɟ, ɬɟɪɦɨɞɢɧɚɦɢɤɟ, 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ 

ɍɦɟɧɢɟ 
ɩɪɢɦɟɧɹɬɶ 
ɬɟɨɪɢɸ ɩɪɢ 
ɪɟɲɟɧɢɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɧɢɣ 

ɇɟ ɡɧɚɟɬ ɬɟɨɪɢɸ ɢ  ɧɟ ɭɦɟɟɬ ɟɟ 
ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ 

Ɂɧɚɟɬ ɬɟɨɪɢɸ, ɭɦɟɟɬ ɟɟ ɩɪɢɦɟɧɹɬɶ 
ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ 

ɍɦɟɧɢɟ 
ɫɪɚɜɧɢɜɚɬɶ, 
ɫɨɩɨɫɬɚɜɥɹɬɶ, 
ɨɛɨɛɳɚɬɶ ɢ 
ɞɟɥɚɬɶ ɜɵɜɨɞɵ 
ɩɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ 

ɍɦɟɧɢɟ ɫɪɚɜɧɢɜɚɬɶ, ɫɨɩɨɫɬɚɜɥɹɬɶ, 
ɨɛɨɛɳɚɬɶ ɢ ɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ 
ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 

ɍɦɟɟɬ ɫɪɚɜɧɢɜɚɬɶ ɢ ɫɨɩɨɫɬɚɜɥɹɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

 

Ɉɰɟɧɤɚ ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦɩɟɬɟɧɰɢɣ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɇɚɜɵɤɢ. 

Ʉɪɢɬɟɪɢɣ ɍɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɢ ɨɰɟɧɤɚ 

ɧɟ ɡɚɱɬɟɧɨ ɡɚɱɬɟɧɨ 

ȼɵɛɨɪ ɦɟɬɨɞɢɤɢ 

ɜɵɩɨɥɧɟɧɢɹ 
ɡɚɞɚɧɢɹ 

ɇɟ ɜɥɚɞɟɟɬ ɧɚɜɵɤɚɦɢ ɜɵɛɨɪɚ 
ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ; ɪɚɫɱɟɬɚ ɢ 
ɜɵɞɟɥɟɧɢɹ ɜɟɳɟɫɬɜ; ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ 
ɫɨɫɬɚɜɚ;  

 ȼɥɚɞɟɟɬ ɧɚɜɵɤɚɦɢ ɜɵɛɨɪɚ ɦɟɬɨɞɨɜ 
ɚɧɚɥɢɡɚ; ɪɚɫɱɟɬɚ ɢ ɜɵɞɟɥɟɧɢɹ 
ɜɟɳɟɫɬɜ; ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɫɨɫɬɚɜɚ 

Ⱥɧɚɥɢɡ ɢ 
ɨɛɨɫɧɨɜɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ 

ɇɟ ɜɥɚɞɟɟɬ ɧɚɜɵɤɚɦɢ ɩɨ ɚɧɚɥɢɡɭ ɢ 
ɨɛɨɫɧɨɜɚɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 
ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɞɚɧɢɣ 

 ȼɥɚɞɟɟɬ ɧɚɜɵɤɚɦɢ ɩɨ ɚɧɚɥɢɡɭ ɢ 
ɨɛɨɫɧɨɜɚɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 
ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɞɚɧɢɣ 



ɜɵɩɨɥɧɟɧɧɵɯ 
ɡɚɞɚɧɢɣ 

ȼɥɚɞɟɟɬ 
ɩɪɢɟɦɚɦɢ ɩɨɢɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɢɡ 
ɪɚɡɥɢɱɧɨɣ 
ɭɱɟɛɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ 

ɇɟ ɜɥɚɞɟɟɬ ɩɪɢɟɦɚɦɢ ɩɨɢɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɪɚɡɥɢɱɧɨɣ ɭɱɟɛɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ 

ȼɥɚɞɟɟɬ ɩɪɢɟɦɚɦɢ ɩɨɢɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɪɚɡɥɢɱɧɨɣ ɭɱɟɛɧɨɣ 
ɥɢɬɟɪɚɬɭɪɵ 

 

 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɛɚɥɥɶɧɨ-ɪɟɣɬɢɧɝɨɜɚɹ ɫɢɫɬɟɦɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɨɣ ɞɢɫɰɢɩɥɢɧɵ. 

 



ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɄȺɊɌȺ 

Ⱦɢɫɰɢɩɥɢɧɚ «ɏɢɦɢɹ». ɇɚɩɪɚɜɥɟɧɢɟ 15.03.05 – Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ   

(Ʌɟɤɰɢɢ – 17; ɥɚɛɨɪɚɬɨɪɧɵɟ – 34, ɡɚɱɟɬ) 
2-ɣ ɫɟɦɟɫɬɪ 

 

ɇɨɦɟɪ ɭɱɟɛɧɨɝɨ ɦɨɞɭɥɹ Ɇ1 Ɇ2 Ɇ3,  Ɇ8 Ɇ4, Ɇ8 Ɇ5, Ɇ8 Ɇ9 Ʉɨɧɬɪ ɂɬɨɝɨ 
ɋɨɞɟɪɠɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɨɞɭɥɹ Ʉɥɚɫɫɢɮɢɤ

ɚɰɢɹ, 
ɫɜɨɣɫɬɜɚ 
ɯɢɦɢɱɟɫɤɢ
ɯ 
ɷɥɟɦɟɧɬɨɜ. 
ɉɟɪɢɨɞɢɱɧ
ɨɫɬɶ 
ɫɜɨɣɫɬɜ 
ɷɥɟɦɟɧɬɨɜ 

Ɉɫɧɨɜɧɵɟ 
ɡɚɤɨɧɵ 
ɯɢɦɢɢ 

Ɇ3. Ɉɛɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ 
Ɇ8. Ʌɚɛɨɪɚɬɨɪɧɵɣ 
ɩɪɚɤɬɢɤɭɦ 

Ɇ4. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ 
ɨɫɧɨɜɵ ɨɩɢɫɚɧɢɹ 
ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɨɜ  
Ɇ8. Ʌɚɛɨɪɚɬɨɪɧɵɣ 
ɩɪɚɤɬɢɤɭɦ. 

.Ɇ5. Ɉɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɫɜɨɣɫɬɜɚ ɜɟɳɟɫɬɜ. 
Ɇ8. Ʌɚɛɨɪɚɬɨɪɧɵɣ 
ɩɪɚɤɬɢɤɭɦ. 

Ɇ6. 
ɉɪɨɰɟɫɫɵ 
ɩɪɨɬɟɤɚɸɳɢɟ 
ɜ 
ɷɥɟɤɬɪɨɯɢɦɢɱ
ɟɫɤɢɯ 
ɫɢɫɬɟɦɚɯ 

  

Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ (max) 8 8 16 18 18 22 30 100 

№ ɭɱɟɛɧɨɣ ɧɟɞɟɥɢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17   

ɉɨɫɟɳɟɧɢɟ ɥɟɤɰɢɣ  2  2  2  2  2  2  2    1  17 

ȼɵɩɨɥɧɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ  2  2  2  2  2  2  2  4  2  20 

ȼɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ  2  2  2  2  2  2   2     14 

Ɂɚɳɢɬɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ   3  3  3  3  3  3  3  3   24 

Ɂɚɳɢɬɚ ɂȾɁ                     

Ɂɚɱɟɬ                  20  25 

Ⱦɪɭɝɢɟ ɢɧɞ. ɡɚɞɚɧɢɹ                     

 

 

 

 

 

Ɂɚɳɢɬɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ   

           ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 1 

           ɯɨɪɨɲɨ 2 

           ɨɬɥɢɱɧɨ 3 

ɉɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ (ɞɨɩɭɫɤ ɤ ɡɚɱɟɬɭ) 48 



6. ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈȿ ɂ ɍɑȿȻɇɈ-ɆȿɌɈȾɂɑȿɋɄɈȿ 
ɈȻȿɋɉȿɑȿɇɂȿ 

 

6.1. Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

 

 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ 

ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

Ɉɫɧɚɳɟɧɧɨɫɬɶ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ 
ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

1 ɍɱɟɛɧɚɹ ɚɭɞɢɬɨɪɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ 

ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɦɟɛɟɥɶ 

2 ɑɢɬɚɥɶɧɵɣ ɡɚɥ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɦɟɛɟɥɶ. 
ɉɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ ɩɨɞ 
ɭɩɪɚɜɥɟɧɢɟɦ Ɉɋ Windows, Ʉɨɦɩɶɸɬɟɪɧɚɹ 
ɬɟɯɧɢɤɚ, ɩɨɞɤɥɸɱɟɧɧɚɹ ɤ ɫɟɬɢ ɢɧɬɟɪɧɟɬ ɢ 
ɢɦɟɸɳɚɹ ɞɨɫɬɭɩ ɜ ɷɥɟɤɬɪɨɧɧɨ-

ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɫɪɟɞɭ 

3. ɍɱɟɛɧɚɹ ɚɭɞɢɬɨɪɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɣ ɍɄ №2, №311, 316 

Ʌɚɛɨɪɚɬɨɪɢɹ ɨɛɳɟɣ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ 
ɯɢɦɢɢ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɫɬɨɥɵ, ɜɵɬɹɠɧɵɟ ɲɤɚɮɵ, 
ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ, ɬɟɪɦɨɫɬɚɬ, ɦɚɝɧɢɬɧɵɟ 
ɦɟɲɚɥɤɢ, ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɟɫɵ, ɷɥɟɤɬɪɨɥɢɡ, 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɥɢɬɤɢ, ɪɇ–ɦɟɬɪ, 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɬɟɧɞɵ, ɥɚɛɨɪɚɬɨɪɧɚɹ 
ɩɨɫɭɞɚ.   

 

6.2. Ʌɢɰɟɧɡɢɨɧɧɨɟ ɢ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

 
№ ɉɟɪɟɱɟɧɶ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ. 
Ɋɟɤɜɢɡɢɬɵ ɩɨɞɬɜɟɪɠɞɚɸɳɟɝɨ ɞɨɤɭɦɟɧɬɚ 

1 Microsoft Office 2016  ɋɨɝɥɚɲɟɧɢɟ №V6328633. ɋɪɨɤ ɞɟɣɫɬɜɢɹ ɞɨ 
31.10.2020 

2 Windows 10 Pro  ɉɨɞɩɢɫɤɚ Microsoft Imagine Premiumid: 

6f22ecb4-6882-420b-a39b-afba0ace820c. 

ɋɪɨɤ ɞɟɣɫɬɜɢɹ ɞɨ 01.05.2019. 
3 Kaspersky Endpoint Security 10 ɞɥɹ Win-

dows  

Ʌɢɰɟɧɡɢɹ № 17E017 Microsoft Office 

4 Professional 2013  Ʌɢɰɟɧɡɢɨɧɧɵɣ ɞɨɝɨɜɨɪ  
№ 31401445414 ɨɬ 25.09.2014. 

 Google Chrome ɋɜɨɛɨɞɧɨ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɟ ɉɈ  

ɫɨɝɥɚɫɧɨ ɭɫɥɨɜɢɹɦ ɥɢɰɟɧɡɢɨɧɧɨɝɨ 
ɫɨɝɥɚɲɟɧɢɹ 

 Mozilla Firefox ɋɜɨɛɨɞɧɨ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɟ ɉɈ  

ɫɨɝɥɚɫɧɨ ɭɫɥɨɜɢɹɦ ɥɢɰɟɧɡɢɨɧɧɨɝɨ 
ɫɨɝɥɚɲɟɧɢɹ.0707130320867250 

 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɷɤɫɩɪɟɫɫ-

ɤɨɧɬɪɨɥɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɜ ɮɨɪɦɟ 
ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɍɬɜɟɪɠɞɟɧɨ ɧɚ ɡɚɫɟɞɚɧɢɢ ɤɚɮɟɞɪɵ ɨɬ 
06.10.2018, ɩɪɨɬɨɤɨɥ № 2 

 

 

 

 

 

 

 



 

 

6.3. ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɵɯ ɢɡɞɚɧɢɣ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 

6.3.1. ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

 

1. Ƚɥɢɧɤɚ, ɇ. Ʌ.Ɉɛɳɚɹ ɯɢɦɢɹ : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɇ. Ʌ. Ƚɥɢɧɤɚ. – ɂɡɞ. ɫɬɟɪ. – 

Ɇ.: ɄɇɈɊɍɋ, 2012. – 749 ɫ. 
2. Ʉɨɧɫɩɟɤɬ ɥɟɤɰɢɣ ɩɨ ɯɢɦɢɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ȼ. ɂ. ɉɚɜɥɟɧɤɨ, Ʌ. ȼ. 

Ⱦɟɧɢɫɨɜɚ, ɇ. ȼ. Ʉɥɸɱɧɢɤɨɜɚ, Ⱥ. ɇ. ȼɨɥɨɞɱɟɧɤɨ. – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. 
Ƚ. ɒɭɯɨɜɚ, 2010. – 136 ɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
https://elib.bstu.ru/Reader/Book/2013040917470166018700005080 

3. Ʉɥɸɱɧɢɤɨɜɚ, ɇ. ȼ. Ɉɫɧɨɜɵ ɷɥɟɤɬɪɨɯɢɦɢɢ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɟɬɚɥɥɨɜ: ɭɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ 270100 "ɋɬɪ-ɜɨ" / ɇ. ȼ. Ʉɥɸɱɧɢɤɨɜɚ, Ʌ. ȼ. Ⱦɟɧɢɫɨɜɚ. – 2-ɟ ɢɡɞ., ɞɨɩ. 
– Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 2012. – 131 ɫ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
https://elib.bstu.ru/Reader/Book/2013040918131797000100009652 

4. Ƚɥɢɧɤɚ, ɇ. Ʌ. Ɉɛɳɚɹ ɯɢɦɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɭɱɟɛ. ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɧɟɯɢɦ. ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɜɭɡɨɜ / ɇ. Ʌ. Ƚɥɢɧɤɚ; ɪɟɞ.: ȼ. Ⱥ. ɉɨɩɤɨɜ, Ⱥ. ȼ. Ȼɚɛɤɨɜ. - 18-

ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɇ.: ɘɪɚɣɬ, 2011. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: https://elib.bstu.ru/Reader/Book/8264  

5. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɤɭɪɫɭ 
ɨɛɳɟɣ ɯɢɦɢɢ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ. Ʉɥɢɦɟɧɤɨ ȼ.Ƚ., Ʉɥɸɱɧɢɤɨɜɚ 
ɇ.ȼ., ȼɨɥɨɞɱɟɧɤɨ Ⱥ.ɇ., ɒɟɜɰɨɜɚ Ɋ.Ƚ., - Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 
2010. - 51 ɫ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 
https://elib.bstu.ru/Reader/Book/2013040919012222315700009963 

6. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɤɭɪɫɭ 
ɨɛɳɟɣ ɯɢɦɢɢ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ. ɉɚɜɥɟɧɤɨ ȼ.ɂ., Ʉɥɢɦɟɧɤɨ ȼ.Ƚ., 
Ʉɥɸɱɧɢɤɨɜɚ ɇ.ȼ., ȼɨɥɨɞɱɟɧɤɨ Ⱥ.ɇ., Ⱦɟɧɢɫɨɜɚ Ʌ.ȼ., ɒɟɜɰɨɜɚ Ɋ.Ƚ. - Ȼɟɥɝɨɪɨɞ: 
ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 2016. - 54 ɫ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393 

 

6.3.2. ɉɟɪɟɱɟɧɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

 

1. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɯɢɦɢɢ. Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɫɬɭɞɟɧɬɨɜ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ⱥ. ɇ. ȼɨɥɨɞɱɟɧɤɨ, ȼ. ɂ. ɉɚɜɥɟɧɤɨ, ȼ. Ƚ. Ʉɥɢɦɟɧɤɨ, ɇ. 
ȼ. Ʉɥɸɱɧɢɤɨɜɚ, Ʌ. ȼ. Ⱦɟɧɢɫɨɜɚ, Ɋ. Ƚ. ɒɟɜɰɨɜɚ. – Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. 
ɒɭɯɨɜɚ, 2014. – 124 ɫ. 

2. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɨɛɳɟɣ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 
ɫɨɫɬ.: ȼ. ɂ. ɉɚɜ  ɥɟɧɤɨ, Ⱥ. ɇ. ȼɨɥɨɞɱɟɧɤɨ, ȼ. Ƚ. Ʉɥɢɦɟɧɤɨ / ȻȽɌɍ ɢɦ. ȼ. Ƚ. 
ɒɭɯɨɜɚ, ɤɚɮ. ɧɟɨɪɝɚɧ. ɯɢɦɢɢ; ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, ɤɚɮ. ɧɟɨɪɝɚɧ. ɯɢɦɢɢ. – 

ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. – Ȼɟɥɝɨɪɨɞ : ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 2014. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://elib.bstu.ru/Reader/Book/2014040921150643984100001881 

3. Ƚɥɢɧɤɚ, ɇ. Ʌ. Ɂɚɞɚɱɢ ɢ ɭɩɪɚɠɧɟɧɢɹ ɩɨ ɨɛɳɟɣ ɯɢɦɢɢ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɇ. Ʌ. 
Ƚɥɢɧɤɚ. - ɢɡɞ. ɫɬɟɪ. - Ɇ.: ɂɧɬɟɝɪɚɥ-ɉɪɟɫɫ, 2005. - 240 ɫ. 

4. ɏɢɦɢɹ: ɡɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɨɱɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ 
ɧɟɯɢɦɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɛɚɤɚɥɚɜɪɢɚɬɚ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ⱥ. ɇ. ȼɨɥɨɞɱɟɧɤɨ, ȼ. ɂ. 

https://elib.bstu.ru/Reader/Book/2013040917470166018700005080
https://elib.bstu.ru/Reader/Book/2013040918131797000100009652
https://elib.bstu.ru/Reader/Book/8264
https://elib.bstu.ru/Reader/Book/8264
https://elib.bstu.ru/Reader/Book/2013040919012222315700009963
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881


ɉɚɜɥɟɧɤɨ, ȼ. Ƚ. Ʉɥɢɦɟɧɤɨ, ɇ. ȼ. Ʉɥɸɱɧɢɤɨɜɚ, Ʌ. ȼ. Ⱦɟɧɢɫɨɜɚ, Ɋ. Ƚ. ɒɟɜɰɨɜɚ. – 

Ȼɟɥɝɨɪɨɞ: ɂɡɞ-ɜɨ ȻȽɌɍ ɢɦ. ȼ. Ƚ. ɒɭɯɨɜɚ, 2017. – 105 ɫ. 
 

 

6.4. ɉɟɪɟɱɟɧɶ ɢɧɬɟɪɧɟɬ ɪɟɫɭɪɫɨɜ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɛɚɡ ɞɚɧɧɵɯ,  
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ 

 

1. Ɋɨɫɫɢɣɫɤɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɎȿȾȿɊȺɅɖɇɕɃ ɉɈɊɌȺɅ: http://www.edu.ru/ 

2. ɏɢɦɢɱɟɫɤɢɣ ɤɚɬɚɥɨɝ: http://www.ximicat.com/ 

3. ɏɢɦɢɱɟɫɤɢɣ ɩɨɪɬɚɥ ChemPort.Ru: http://www.chemport.ru 

4. ɋɚɣɬ ɨ ɯɢɦɢɢ ɏɢɆɢɄ: http://www.xumuk.ru/ 

5. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ IPRBooks:    http://www.iprbookshop.ru/ 

6. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ ɢɡɞ-ɜɚ Ʌɚɧɶ: http://e.lanbook.com  

7. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ȻȽɌɍ ɢɦ. ȼ.Ƚ. ɒɭɯɨɜɚ: https://elib.bstu.ru/  

8. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɧɥɚɣɧ»: 
http://biblioclub.ru/ 

9. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «Book On Lime»: https://bookonlime.ru/ 

10. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ eLIBRARY.RU: http://elibrary.ru/ 

11. ɇɚɰɢɨɧɚɥɶɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ: http://xn--90ax2c.xn--p1ai/ 

12. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ɘɪɚɣɬ»: https://biblio-online.ru/ 

13. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɇɂɍ ȻɟɥȽɍ: http://library-

mp.bsu.edu.ru/MegaPro/Web 

14. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ȻȽȺɍ ɢɦ. ȼ.ə. Ƚɨɪɢɧɚ: http://lib.belgau.edu.ru/ 
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	1. Вычислите теплоту образования хлорида аммония в реакции:
	2. Найти количество теплоты, выделяющейся при взрыве 8,4            л гремучего газа, взятого при н.у.
	3. При какой температуре самопроизвольно пойдет реакция?
	4. Энтальпия растворения CuSO4 5H2O в воде равна +117,7 кДж, а энтальпия гидратации CuSO4 равна – 77,8 кДж. Вычислить энтальпию растворения CuSO4.
	5. При растворении 10 г безводного CaCI2в 200 г воды температура раствора повысилась на 7,7oC. Вычислите энтальпию гидратации CaCI2, если энтальпия растворения CaCI2∙6H2O равна –19,08 кДж/моль. Удельную теплоемкость раствора примите равной 4,184 Дж/г....
	Лабораторная работа № 4 Начальные концентрации в реакции 2NO(г)+ O2(г) = 2NO2(г)  составляют: [NO]о= 0,9 моль/л, [O2]о= 0,8 моль/л. Константа скорости реакции равна 0,7. Найти начальную скорость реакции и скорость реакции по истечении некоторого време...
	2. Две реакции протекают при 25оС с одинаковой скоростью. Температурный коэффициент скорости первой реакции равен 2,0, а второй - 2,5. Найти отношение скоростей этих реакций при 95оС.
	3. В каком направлении сместится равновесие в реакции:
	4. Константа равновесия реакции FeO(к) + CO(г) = Fe(к) + CO2(г) при некоторой температуре равна 0,5. Найти равновесные концентрации CO и CO2, если начальные концентрации этих веществ составляли: [CO]o=0,05 моль/л; [CO2]o= 0,01 моль/л.
	5. Вычислить температуру, при которой константа равновесия реакции равна 1.
	2NO2(г) = N2O4(г). Изменениями ΔHo и ΔSo с температурой пренебречь. В каком направлении сместится равновесие при температуре более низкой, чем найденная?

