
           ɆɂɇɂɋɌȿɊɋɌȼɈ ɈȻɊȺɁɈȼȺɇɂə ɂ ɇȺɍɄɂ  ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 

ɎȿȾȿɊȺɅɖɇɈȿ ȽɈɋɍȾȺɊɋɌȼȿɇɇɈȿ ȻɘȾɀȿɌɇɈȿ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈȿ  

                 ɍɑɊȿɀȾȿɇɂȿ   ȼɕɋɒȿȽɈ   ɈȻɊȺɁɈȼȺɇɂə  

         «ɋȺɇɄɌ– ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ     

 ɍɇɂȼȿɊɋɂɌȿɌ  ɉɊɈɆɕɒɅȿɇɇɕɏ  ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ» 

------------------------------------------------------------------------------------------------------------ 

                        ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

Ⱥ.Ⱥ.Ʉɨɦɢɫɫɚɪɟɧɤɨɜ, Ɉ.ȼ.Ɏɟɞɨɪɨɜɚ,         

Ⱥ.Ɋ. ɂɜɚɧɨɜ 

 

ɋɈɊȻɐɂɈɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ 

ɋɢɧɬɟɡ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɫɨɪɛɟɧɬɨɜ 

 

ɍчɟɛɧɨ-ɦɟɬɨɞɢчɟɫɤɨɟ ɩɨɫɨɛɢɟ       

ɞɥя ɜыɩɨɥɧɟɧɢя ɤɭɪɫɨɜɨɣ ɪɚɛɨɬы 
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ȻȻɄ 24.5ɹ 7 

Ʉ 632 

 

  Ʉɨɦɢɫɫɚɪɟɧɤɨɜ Ⱥ.Ⱥ., Ɏɟɞɨɪɨɜɚ Ɉ.ȼ., ɂɜɚɧɨɜ Ⱥ.Ɋ. ɋɈɊȻɐɂɈɇɇЫȿ 

ɌȿɏɇɈɅɈȽɂɂ. ɋɂɇɌȿɁ ɂ ɈɉɊȿȾȿɅȿɇɂȿ ɋȼɈɃɋɌȼ ɋɈɊȻȿɇɌɈȼ: 

ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ /ȼШɌЭ. – 

ɋɉɛȽɍɉɌȾ. - ɋɉɛ., 2018.- 48 ɫ. 

   ɇɚɫɬɨɹɳɟɟ   ɩɨɫɨɛɢɟ  ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ  ɤɭɪɫɨɜɨɣ  ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

«ɋɨɪɛɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» ɜɤɥɸɱɚɟɬ ɨɛɡɨɪ ɥɚɛɨɪɚɬɨɪɧɵɯ ɦɟɬɨɞɢɤ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɫɢɧɬɟɡɨɦ  ɢ ɩɨɞɝɨɬɨɜɤɨɣ ɫɨɪɛɟɧɬɨɜ ɤ ɚɧɚɥɢɡɭ, ɨɩɪɟɞɟɥɟɧɢɟ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɹɞɚ ɩɚɪɚɦɟɬɪɨɜ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, 

ɨɬɪɚɠɚɸɳɢɯ ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɫ ɰɟɥɶɸ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɧɤɪɟɬɧɵɯ 

ɭɫɥɨɜɢɹɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

       ɉɪɟɞɧɚɡɧɚɱɟɧɨ   ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɮɨɪɦ ɨɛɭɱɟɧɢɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ 

18.03.01  «ɏɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ», 18.03.02  «Эɧɟɪɝɨ- ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ 

ɩɪɨɰɟɫɫɵ ɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɧɟɮɬɟɯɢɦɢɢ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ» ɢ  20.03.01 

«Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ». 

 

Ɋɟɰɟɧɡɟɧɬɵ: ɤɚɧɞ.ɯɢɦ.ɧɚɭɤ, ɫɬ.ɧɚɭɱ. ɫɨɬɪ. ɥɚɛɨɪɚɬɨɪɢɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɫɢɧɬɟɡɚ ɂɏɋ ɊȺɇ Ⱥ.Ɍ. ɂɜɚɧɨɜɚ; ɞ-ɪ ɯɢɦ. ɧɚɭɤ, ɩɪɨɮ. ɤɚɮɟɞɪɵ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ȼШɌЭ ɋɉɛȽɍɉɌȾ Ⱥ.Ȼ. Ⱦɹɝɢɥɟɜɚ 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɢɡɞɚɧɢɸ Ɋɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɢɦ ɫɨɜɟɬɨɦ ɜ ɤɚɱɟɫɬɜɟ 

ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ. 

© Ʉɨɦɢɫɫɚɪɟɧɤɨɜ Ⱥ.Ⱥ., Ɏёɞɨɪɨɜɚ Ɉ.ȼ., 

ɂɜɚɧɨɜ Ⱥ.Ɋ.,   2018 

© ȼɵɫɲɚɹ ɲɤɨɥɚ ɬɟɯɧɨɥɨɝɢɢ                     
ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 2018 
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ɉɊȿȾɂɋɅɈȼɂȿ 

 

       ɋɨɪɛɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɨɬɪɚɫɥɹɯ ɡɚɧɢɦɚɸɬ 

ɜɚɠɧɨɟ ɦɟɫɬɨ, ɨɛɟɫɩɟɱɢɜɚɹ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɤɚɱɟɫɬɜɚ 

ɩɪɨɞɭɤɰɢɢɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜ ɰɟɥɨɦ. 

       ȼ ɤɭɪɫɟ «ɋɨɪɛɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

ɢɧɬɟɪɚɤɬɢɜɧɚɹ ɮɨɪɦɚ ɭɱɟɛɧɨ-ɜɨɫɩɢɬɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ. ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ 

ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɱɟɧɶ 

ɬɟɦɚɬɢɤ ɤɭɪɫɨɜɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɵɦ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ 

ɩɨ ɞɨɫɬɭɩɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

  Ɍɟɦɚɬɢɤɚ ɤɭɪɫɨɜɵɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɪɟɦɹ ɝɪɭɩɩɚɦɢ : 

-  ɫɢɧɬɟɡ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɤɨɦɩɨɡɢɰɢɣ ɫ ɮɭɧɤɰɢɟɣ ɫɨɪɛɟɧɬɨɜ, 

ɧɚɩɨɥɧɢɬɟɥɟɣ ɩɢɝɦɟɧɬɨɜ, ɧɨɫɢɬɟɥɟɣ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɮɭɧɤɰɢɟɣ ɪɚɡɥɢɱɧɨɝɨ ɝɟɤɫɚɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

-  ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɩɪɨɛɵɜɚɧɢɟ ɫɨɪɛɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɚɯ (ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɢ ɩɪɨɮɢɥɹɦ). 

   Ɍɟɦɵ ɪɚɛɨɬ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɲɢɪɟɧɵ ɢ ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɧɵ ɫ ɭɱɟɬɨɦ 

ɩɪɟɞɩɨɱɬɟɧɢɣ ɫɬɭɞɟɧɬɨɜ ɢ ɜɵɩɭɫɤɚɸɳɟɣ ɤɚɮɟɞɪɵ. 

   ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɮɨɪɦɚ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɛɨɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢ ɩɪɨɮɢɥɟɦ 

ɩɨɞɝɨɬɨɜɤɢ ɮɨɪɦɢɪɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ (ɉɄ-1, ɉɄ-4, ɉɄ-9, 

ɉɄ-16) ɨɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ 

ɧɚɭɱɧɨ-ɢɫɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɵɫɨɤɨɦ 

ɨɛɳɟɤɭɥɶɬɭɪɧɨɦ ɫɬɚɬɭɫɟ (ɈɄ-2). 
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ȼɵɩɨɥɧɟɧɢɟ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɦ  ɫɩɨɫɨɛɫɬɜɭɟɬ  ɪɚɡɜɢɬɢɸ 

ɬɜɨɪɱɟɫɤɨɣ    ɦɵɫɥɢ       ɫ   ɦɨɬɢɜɚɰɢɟɣ      ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ    ɪɨɫɬɚ ɢ 

ɭɦɟɧɢɟɦ ɝɪɚɦɨɬɧɨ  ɜɵɪɚɠɚɬɶ   ɫɜɨɢ  ɦɵɫɥɢ  ɭɫɬɧɨ  ɢ   ɩɢɫɶɦɟɧɧɨ.             

ɉɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ȼɒɌɗ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɹɦ 18.03.01 «ɏɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ», 18.03.02 «ɗɧɟɪɝɨ- ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɩɪɨɰɟɫɫɵ ɜ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɧɟɮɬɟɯɢɦɢɢ ɢ 

ɛɢɨɬɟɯɧɨɥɨɝɢɢ»  ɢ 20.03.01  «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ». 
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1. Хɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɫɨɪɛɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

 

1.1. ɉɪɢɪɨɞɚ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢя 

 

   Ɋɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɵɯ   

ɧɚɛɥɸɞɚɸɬɫɹ ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɷɮɮɟɤɬɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ   ɟɟ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ  ɫɨɪɛɰɢɢ – 

ɮɢɡɢɱɟɫɤɭɸ ɢ ɯɢɦɢɱɟɫɤɭɸ. ȼ ɤɭɪɫɟ ɤɨɥɥɨɢɞɧɨɣ ɯɢɦɢɢ ɩɨɞɪɨɛɧɨ ɢɡɭɱɚɸɬ 

ɮɢɡɢɱɟɫɤɭɸ ɚɞɫɨɪɛɰɢɸ (ɤɚɩɢɥɥɹɪɧɭɸ ɤɨɧɞɟɧɫɚɰɢɸ), ɚ ɬɚɤɠɟ ɡɚɜɢɫɢɦɨɫɬɶ 

ɚɞɫɨɪɛɰɢɨɧɧɵɯ ɷɮɮɟɤɬɨɜ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ. 

ɇɚɫɬɨɹɳɟɟ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɚɞɫɨɪɛɰɢɸ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɯɢɦɢɢ 

ɬɜɟɪɞɨɝɨ ɬɟɥɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɥɟɠɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɪɟɚɥɶɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ ɯɢɦɢɱɟɫɤɢ ɧɟɨɞɧɨɪɨɞɧɚɹ. Ɉɛɪɵɜ 

ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ ɩɪɢɜɨɞɢɬ ɤ ɚɤɬɢɜɚɰɢɢ 

ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ ɫɮɟɪɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɚɬɨɦɨɜ ɢ ɪɟɝɢɛɪɢɞɢɡɚɰɢɢ ɫɜɹɡɟɣ,  ɤ 

ɢɡɦɟɧɟɧɢɸ ɷɮɮɟɤɬɢɜɧɵɯ ɡɚɪɹɞɨɜ, ɦɟɠɚɬɨɦɧɵɯ ɭɝɥɨɜ ɢ ɪɚɫɫɬɨɹɧɢɣ, ɩɨɪɹɞɤɚ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɬɨɦɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. ɇɟɨɞɧɨɪɨɞɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬ ɟɟ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɤɨɧɤɪɟɬɢɡɢɪɭɹ ɩɪɢ ɷɬɨɦ ɫɩɟɤɬɪ ɚɤɬɢɜɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɰɟɧɬɪɨɜ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɤɚɤ 

ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɚɬɨɦɵ ɪɟɲɟɬɤɢ ɫ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɫɜɹɡɚɧɧɵɦ ɷɥɟɤɬɪɨɧɨɦ, ɬɚɤ 

ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ 

ɫ ɦɨɥɟɤɭɥɚɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɋɨɫɬɚɜ ɢ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ ɡɚɜɢɫɹɬ ɨɬ ɩɪɢɪɨɞɵ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɚ ɟɝɨ 

ɩɨɥɭɱɟɧɢɹ, ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɩɪɢɦɟɫɟɣ, ɨɬ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ, ɫɬɟɩɟɧɢ 

ɝɢɞɪɚɬɚɰɢɢ ɢ ɬ.ɩ. 
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1.2. ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɪɛɟɧɬɵ 

        ȼɨɡɦɨɠɧɨɫɬɢ ɩɨɞɛɨɪɚ ɢ ɫɢɧɬɟɡɚ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ ɫ ɡɚɞɚɧɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɢɫɱɟɪɩɚɟɦɵ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ 

ɫɨɪɛɟɧɬɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɦɧɨɝɢɯ ɤɥɚɫɫɨɜ 

(ɨɤɫɢɞɵ, ɝɢɞɪɨɤɫɢɞɵ, ɫɭɥɶɮɢɞɵ, ɮɨɫɮɚɬɵ, ɚɥɸɦɨɫɢɥɢɤɚɬɵ, 

ɝɟɬɟɪɨɩɨɥɢɤɢɫɥɨɬɵ ɢ ɢɯ ɫɨɥɢ, ɮɟɪɪɨɰɢɚɧɢɞɵ ɢ ɞɪ.). ɉɪɢ ɷɬɨɦ ɫɨɟɞɢɧɟɧɢɹ 

ɦɨɝɭɬ ɛɵɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ, ɬ. ɟ. ɜɤɥɸɱɚɬɶ ɚɬɨɦɵ ɨɞɧɨɝɨ ɜɢɞɚ [Ti(IV), 

Zr(IV), Sn(IV), Si(IV)],  ɢɥɢ ɫɦɟɲɚɧɧɵɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɞɜɚ ɢ ɛɨɥɟɟ ɪɚɡɧɵɯ  

ɩɨ ɩɪɢɪɨɞɟ ɚɬɨɦɚ. ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɪɛɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɚɦɨɪɮɧɵɦɢ, 

ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ, ɫɬɟɤɥɨɨɛɪɚɡɧɵɦɢ. ɉɪɚɤɬɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ 

ɫɨɪɛɟɧɬɨɜ ɨɛɭɫɥɨɜɥɟɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɢɯ ɜɵɫɨɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ 

ɯɢɦɢɱɟɫɤɨɣ, ɬɟɪɦɢɱɟɫɤɨɣ ɢ ɪɚɞɢɚɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ.   

 ɋɨɪɛɰɢɹ ɧɚ ɷɬɢɯ ɫɨɪɛɟɧɬɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɢɫɩɟɪɫɢɨɧɧɵɦɢ, ɬɚɤ ɢ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɦɢ ɫɢɥɚɦɢ, ɚ ɬɚɤɠɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɪɨɬɟɤɚɧɢɟɦ 

ɢɨɧɨɨɛɦɟɧɧɵɯ ɪɟɚɤɰɢɣ, ɨɛɪɚɡɨɜɚɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɢɨɧɚɦɢ 

ɦɚɬɪɢɰɵ ɢ ɮɚɡɨɜɵɦɢ ɩɪɟɜɪɚɳɟɧɢɹɦɢ (ɩɟɪɟɫɬɪɨɣɤɚ ɫɬɪɭɤɬɭɪɵ, ɩɨɹɜɥɟɧɢɟ 

ɧɨɜɵɯ ɮɚɡ). Ⱦɥɹ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ ɯɚɪɚɤɬɟɪɟɧ ɫɢɬɨɜɨɣ ɷɮɮɟɤɬ 

(ɦɨɥɟɤɭɥɹɪɧɨ-ɫɢɬɨɜɨɣ ɷɮɮɟɤɬ — ɷɮɮɟɤɬ, ɫɨɫɬɨɹɳɢɣ ɜ ɪɚɡɥɢɱɧɨɣ ɞɨɫɬɭɩɧɨɫɬɢ 

ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɦɨɥɟɤɭɥ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɩɨ ɪɚɡɦɟɪɚɦ). ɉɨɷɬɨɦɭ ɫɬɚɧɨɜɹɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ 

ɩɨɥɹɪɢɡɭɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɪɚɡɦɟɪ, ɡɚɪɹɞ ɢ ɤɨɧɮɢɝɭɪɚɰɢɹ ɫɨɪɛɢɪɭɟɦɵɯ 

ɢɨɧɨɜ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɡɚɪɹɞɨɦ ɩɪɨɬɢɜɨɢɨɧɨɜ ɢ ɫɭɦɦɚɪɧɵɦ ɡɚɪɹɞɨɦ, 

ɩɪɢɯɨɞɹɳɢɦɫɹ ɧɚ ɩɨɥɨɫɬɢ ɢ ɤɚɧɚɥɵ, ɝɞɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɞɜɢɠɧɵɟ 

ɩɪɨɬɢɜɨɢɨɧɵ.         

 Ɉɫɧɨɜɧɚɹ (ɧɟɫɭɳɚɹ) ɰɟɩɶ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ ɨɛɪɚɡɭɟɬɫɹ ɡɚ ɫɱɟɬ 

ɤɢɫɥɨɪɨɞɧɵɯ ɫɜɹɡɟɣ ɩɨɥɢɜɚɥɟɧɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɚɧɢɨɧɨɜ (ɫɢɥɢɤɚɬɨɜ, ɮɨɫɮɚɬɨɜ, 

ɚɪɫɟɧɚɬɨɜ, ɚɧɬɢɦɨɧɚɬɨɜ, ɤɚɪɛɨɧɚɬɨɜ ɢ ɬ. ɩ.). ɑɚɳɟ ɜɫɟɝɨ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
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ɩɨɥɢɦɟɪɧɚɹ ɰɟɩɶ ɦɚɬɪɢɰɵ ɫɨɪɛɟɧɬɚ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ ɤɢɫɥɨɪɨɞɧɵɯ ɫɜɹɡɟɣ 

ɷɥɟɦɟɧɬ–ɤɢɫɥɨɪɨɞ–ɦɟɬɚɥɥ. Ȼɨɥɶɲɟɣ ɱɚɫɬɶɸ ɦɚɬɪɢɰɚ ɩɨɞɨɛɧɵɯ ɫɨɪɛɟɧɬɨɜ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɲɚɧɧɵɟ ɨɤɫɢɞɵ ɦɟɬɚɥɥɨɜ ɢ ɧɟɦɟɬɚɥɥɨɜ ɨɥɢɝɨɦɟɪɧɨɣ ɢ 

ɩɨɥɢɦɟɪɧɨɣ ɩɪɢɪɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɚ  ɩɨɜɟɪɯɧɨɫɬɢ Ɉɇ - ɝɪɭɩɩɵ. 

 

ȼ ɨɫɧɨɜɧɭɸ ɰɟɩɶ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ (ɗ): 

          - ɬɪɟɯɜɚɥɟɧɬɧɵɟ (Al, Cr, Fe); 

- ɱɟɬɵɪɟɯɜɚɥɟɧɬɧɵɟ (Si, Ti, Sn, Th, Zr, Mn); 

- ɩɹɬɢɜɚɥɟɧɬɧɵɟ (P, Sb, Nb, Ta); 

- ɲɟɫɬɢɜɚɥɟɧɬɧɵɟ (Mo, W, U). 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢ ɚɦɮɨɬɟɪɧɨɫɬɢ ɷɥɟɦɟɧɬɚ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 

ɫɨɪɛɟɧɬɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɟɥɢɱɢɧɚɯ ɪɇ ɢɫɯɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶ 

ɤɚɬɢɨɧɨ- ɢ ɚɧɢɨɧɨɨɛɦɟɧɧɵɟ ɫɜɨɣɫɬɜɚ. ɉɪɢɦɟɪɨɦ ɩɨɞɨɛɧɨɣ ɚɦɮɨɬɟɪɧɨɫɬɢ 

ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɚɥɸɦɢɧɢɣ, ɝɢɞɪɨɤɫɢɞɧɚɹ ɮɨɪɦɚ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɜɚ 

ɜɨɡɦɨɠɧɵɯ ɩɭɬɢ ɞɢɫɫɨɰɢɚɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɨɫɧɨɜɧɨɣ ɰɟɩɢ ɚɧɢɨɧɚ ɢɥɢ 

ɤɚɬɢɨɧɚ. 

 

 



8 

 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɩɨɥɢɦɟɪɧɨɣ ɰɟɩɢ ɨɫɧoɜɧɨɝɨ ɰɟɧɬɪɚ 

ɩɨɥɢɤɚɬɢɨɧɚ ɧɟ ɬɢɩɢɱɧɨ ɞɥɹ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ ɢɡ-ɡɚ ɧɟɫɬɨɣɤɨɫɬɢ 

ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥɨɨɤɫɢɞɧɨɣ ɰɟɩɢ ɫɨɪɛɟɧɬɚ ɜ ɤɢɫɥɨɬɧɵɯ ɫɪɟɞɚɯ.  

 Ɉɤɫɢɞɵ ɦɟɬɚɥɥɨɢɞɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɢɫɫɨɰɢɚɰɢɸ ɜ ɨɫɧɨɜɧɨɦ ɩɨ 

ɤɢɫɥɨɬɧɵɦ ɝɪɭɩɩɚɦ, ɞɚɜɚɹ ɟɦɤɨɫɬɶ ɩɨ ɤɚɬɢɨɧɚɦ. ɉɪɢɦɟɪɨɦ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 

ɮɪɚɝɦɟɧɬɵ ɞɜɭɡɚɦɟɳɟɧɧɨɝɨ ɮɨɫɮɚɬɚ ɫɨ ɫɬɪɭɤɬɭɪɨɣ, ɬɢɩɢɱɧɨɣ ɞɥɹ 

ɩɹɬɢɜɚɥɟɧɬɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

 

ɐɟɧɧɵɦ ɫɜɨɣɫɬɜɨɦ ɧɟɤɨɬɨɪɵɯ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɢɯ 

ɜɵɫɨɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ 

ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɢɡɛɢɪɚɬɟɥɶɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɢɨɧɨɜ ɩɟɪɟɯɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɢɡ 

ɫɥɨɠɧɵɯ ɩɨ ɫɨɫɬɚɜɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ (ɪɚɫɬɜɨɪɨɜ ɫɟɪɟɛɪɚ, ɡɨɥɨɬɚ, 

ɪɭɬɟɧɢɹ, ɨɫɦɢɹ, ɭɪɚɧɚ, ɦɨɥɢɛɞɟɧɚ, ɜɨɥɶɮɪɚɦɚ), ɦɨɪɫɤɨɣ ɜɨɞɵ. ɏɢɦɢɱɟɫɤɚɹ, 

ɬɟɪɦɢɱɟɫɤɚɹ ɢ ɪɚɞɢɚɰɢɨɧɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ 

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɭɞɚɥɟɧɢɹ ɬɨɤɫɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɫɬɨɱɧɵɯ ɜɨɞ, 

ɪɚɡɞɟɥɟɧɢɹ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɞɥɹ ɜɵɞɟɥɟɧɢɹ 

ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢɡ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɪɨɜɢ ɢ ɞɪɭɝɢɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯ ɫɨɪɛɟɧɬɨɜ ɦɨɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɨɪɛɰɢɸ ɜ ɫɪɟɞɟ ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɫɨɥɟɣ, ɜ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ. 
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1.3. Ɉɪɝɚɧɢɱɟɫɤɢɟ ɫɨɪɛɟɧɬɵ 

Иɨɧɨɨɛɦɟɧɧɵɟ ɫɨɪɛɟɧɬɵ. ɂɨɧɨɨɛɦɟɧɧɵɟ ɫɨɪɛɟɧɬɵ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɥɢɛɨ ɩɪɨɞɭɤɬɵ ɯɢɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɭɝɥɹ, ɥɢɝɧɢɧɚ ɢɥɢ ɰɟɥɥɸɥɨɡɵ, ɥɢɛɨ ɫɢɧɬɟɬɢɱɟɫɤɢɦ ɩɭɬɟɦ ɩɨɥɭɱɟɧɧɵɟ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ ɢɨɧɨɨɛɦɟɧɧɵɟ 

ɝɪɭɩɩɵ. ɂɨɧɨɨɛɦɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫɚɦɨɣ 

ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ. ȼ ɤɚɱɟɫɬɜɟ ɫɨɪɛɟɧɬɨɜ ɫ ɢɨɧɨɨɛɦɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɱɚɳɟ 

ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ, ɢɫɤɭɫɫɬɜɟɧɧɨ 

ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɧɨɦɟɪɨɜ ɪɟɚɤɰɢɹɦɢ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢɥɢ 

ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ.       

 ɂɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ (ɢɨɧɢɬɵ) - ɷɬɨ ɧɟɪɚɫɬɜɨɪɢɦɵɟ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɧɵɟ ɤ ɪɟɚɤɰɢɹɦ ɢɨɧɧɨɝɨ 

ɨɛɦɟɧɚ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɜ ɧɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ.  

 ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɢɨɧɢɬɵ ɫɨɫɬɨɹɬ ɢɡ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɫɲɢɬɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɰɟɩɟɣ (ɦɚɬɪɢɰɵ) ɫ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɧɚ ɧɢɯ ɚɤɬɢɜɧɵɦɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ. Ⱦɥɹ ɦɧɨɝɢɯ ɢɨɧɨɨɛɦɟɧɧɵɯ ɫɦɨɥ ɦɚɬɪɢɰɟɣ 

ɹɜɥɹɟɬɫɹ ɫɨɩɨɥɢɦɟɪ ɫɬɢɪɨɥɚ ɫ ɞɢɜɢɧɢɥɛɟɧɡɨɥɨɦ.      

 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɛɦɟɧɧɨɣ ɝɪɭɩɩɵ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɢɨɧɨɨɛɦɟɧɧɵɟ 

ɫɦɨɥɵ ɫɥɟɞɭɟɬ ɩɨɞɪɚɡɞɟɥɹɬɶ ɧɚ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɚ. 

1. Ʉɚɬɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ (ɤɚɬɢɨɧɢɬɵ), ɫɨɞɟɪɠɚɳɢɟ 

ɤɚɬɢɨɧɨɨɛɦɟɧɢɜɚɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ: 

—SO3
-ɇ+

; —ɋɈɈ-ɇ+
. 

2. Ⱥɧɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ (ɚɧɢɨɧɢɬɵ), ɫɨɞɟɪɠɚɳɢɟ ɚɧɢɨɧɨɝɟɧɧɵɟ  

ɝɪɭɩɩɵ, ɫɩɨɫɨɛɧɵɟ ɤ ɨɛɦɟɧɭ ɚɧɢɨɧɚɦɢ: 

—NH3
+ɏ-

; =NH2
+
X

-; ≡NH+
X

-
; R-N

+
(CH3)3OH

-
. 
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3. ɉɨɥɢɚɦɮɨɥɢɬɵ, ɫɨɞɟɪɠɚɳɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɬɢɨɧɨ- ɢ ɚɧɢɨɧɨɝɟɧɧɵɟ 

ɝɪɭɩɩɵ ɜ ɪɚɡɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ ɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɫɬɭɩɚɸɳɢɟ 

ɥɢɛɨ ɤɚɤ ɤɚɬɢɨɧɢɬɵ, ɥɢɛɨ ɤɚɤ ɚɧɢɨɧɢɬɵ. 

4. Ʉɨɦɩɥɟɤɫɨɨɛɪɚɡɭɸɳɢɟ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ, ɫɩɨɫɨɛɧɵɟ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɵɯ ɫɜɹɡɟɣ ɫ ɦɨɥɟɤɭɥɚɦɢ ɩɨɝɥɨɳɚɟɦɵɯ 

ɜɟɳɟɫɬɜ. 

Кɚɬɢɨɧɢɬɵ. Ʉɚɬɢɨɧɢɬ ɹɜɥɹɟɬɫɹ ɫɦɨɥɨɣ, ɫɩɨɫɨɛɧɨɣ ɤ ɨɛɦɟɧɭ 

ɤɚɬɢɨɧɚɦɢ. ȿɫɥɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɭɸ ɱɚɫɬɶ ɤɚɪɤɚɫɚ ɫɦɨɥɵ ɨɛɨɡɧɚɱɢɬɶ 

ɛɭɤɜɨɣ R, ɬɨ ɤɚɬɢɨɧɨɨɛɦɟɧɧɚɹ ɫɦɨɥɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɤɚɤ R—SO3ɇ,  

R—ɋɈɈɇ, R—Ɉɇ ɢ ɬ.ɞ. ȼ ɜɨɞɟ ɷɬɢ ɫɦɨɥɵ ɧɚɛɭɯɚɸɬ, ɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɝɪɭɩɩɵ ɞɢɫɫɨɰɢɢɪɭɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

RSO3ɇ RSO3
-+ ɇ+

 

R—ɋɈɈɇ RɋɈɈ-+ɇ+
 

Ʉɚɬɢɨɧɢɬɵ ɞɢɫɫɨɰɢɢɪɭɸɬ ɩɨɞɨɛɧɨ ɤɢɫɥɨɬɚɦ ɢ ɨɛɥɚɞɚɸɬ ɫɜɨɣɫɬɜɚɦɢ 

ɤɢɫɥɨɬ. ɉɨ ɫɢɥɟ ɤɢɫɥɨɬɧɨɫɬɢ ɤɚɬɢɨɧɢɬɵ ɞɟɥɹɬɫɹ ɧɚ ɫɢɥɶɧɨɤɢɫɥɨɬɧɵɟ ɢ 

ɫɥɚɛɨɤɢɫɥɨɬɧɵɟ. ȼ ɮɨɪɦɟ RSO3ɇ ɫɦɨɥɚ ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɵ ɢ 

ɧɚɡɵɜɚɟɬɫɹ ɫɢɥɶɧɨɤɢɫɥɨɬɧɵɦ ɤɚɬɢɨɧɢɬɨɦ, ɢɥɢ ɫɢɥɶɧɨɤɢɫɥɨɬɧɵɦ ɤɚɬɢɨɧɧɵɦ 

ɨɛɦɟɧɧɢɤɨɦ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɢɪɨɥɶɧɵɣ ɬɢɩ ɷɬɨɝɨ ɜɢɞɚ 

ɤɚɬɢɨɧɢɬɚ. Ⱦɢɜɢɧɢɥɛɟɧɡɨɥ ɢɝɪɚɟɬ ɫɜɹɡɭɸɳɭɸ ɪɨɥɶ ɜ ɫɟɬɱɚɬɨɣ ɫɬɪɭɤɬɭɪɟ 

ɤɚɬɢɨɧɢɬɚ. 

         Ɏɟɧɨɥɶɧɵɣ ɬɢɩ ɫɢɥɶɧɨɤɢɫɥɨɬɧɨɣ ɤɚɬɢɨɧɨɨɛɦɟɧɧɨɣ ɫɦɨɥɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɭɬɟɦ ɤɨɧɞɟɧɫɚɰɢɢ 2-ɝɢɞɪɨɤɫɢ-4-ɫɭɥɶɮɨɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɢ ɮɨɪɦɚɥɢɧɚ. 

Ɉɛɦɟɧɧɵɟ ɝɪɭɩɩɵ ɷɬɨɣ ɫɦɨɥɵ ɢɦɟɸɬ, ɩɨɦɢɦɨ ɫɢɥɶɧɨɤɢɫɥɨɬɧɵɯ, 

ɫɥɚɛɨɤɢɫɥɨɬɧɵɟ ɪɚɞɢɤɚɥɵ —Ɉɇ. Ɉɫɧɨɜɧɵɦɢ ɨɛɦɟɧɧɵɦɢ ɪɚɞɢɤɚɥɚɦɢ 

ɹɜɥɹɸɬɫɹ —SO3ɇ, ɧɨ ɜ ɫɥɭɱɚɟ ɳɟɥɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ ɪɚɞɢɤɚɥɵ —Ɉɇ ɦɨɝɭɬ 

ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɨɛɦɟɧɟ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɬɶ ɨɛɦɟɧɧɭɸ ɟɦɤɨɫɬɶ. 
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Ɏɟɧɨɥɶɧɵɣ ɬɢɩ ɤɚɬɢɨɧɢɬɚ ɥɟɝɱɟ ɨɤɢɫɥɹɟɬɫɹ, ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɨɛɦɟɧɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ. ɉɪɢɦɟɪ ɤɚɬɢɨɧɨɨɛɦɟɧɚ: 

R—SO3
-
Na

+
+ Ʉɚɬ+

R—SO3
-Ʉɚɬ+

+ Na
+
. 

Аɧɢɨɧɢɬɵ. Ⱥɧɢɨɧɨɨɛɦɟɧɧɚɹ ɫɦɨɥɚ ɫɩɨɫɨɛɧɚ ɨɛɦɟɧɢɜɚɬɶɫɹ ɚɧɢɨɧɚɦɢ. 

Ɉɧɚ ɢɦɟɟɬ ɫɬɪɭɤɬɭɪɭ ɩɨɥɭɱɟɧɧɨɝɨ ɬɪɟɯɦɟɪɧɨɣ ɩɨɥɢɦɟɪɢɡɚɰɢɟɣ ɩɨɪɢɫɬɨɝɨ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɚɪɤɚɫɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɪɚɞɢɤɚɥɚɦɢ (—NH2) - ɩɟɪɜɢɱɧɵɦ 

ɚɦɢɧɨɦ, ( NH) - ɜɬɨɪɢɱɧɵɦ ɚɦɢɧɨɦ, ( N) - ɬɪɟɬɢɱɧɵɦ ɚɦɢɧɨɦ, R-

N
+
(CH3)3OH

-
- ɱɟɬɜɟɪɬɢɱɧɵɦ ɚɦɦɨɧɢɟɜɵɦ ɨɫɧɨɜɚɧɢɟɦ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɝɪɭɩɩɵ ɞɢɫɫɨɰɢɢɪɭɸɬ, ɢ ɚɧɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 

ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɨɫɧɨɜɚɧɢɹ. Ⱥɧɢɨɧɢɬɵ ɫ ɩɟɪɜɢɱɧɵɦɢ, ɜɬɨɪɢɱɧɵɦɢ ɢ 

ɬɪɟɬɢɱɧɵɦɢ ɚɦɢɧɚɦɢ (ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ) ɨɛɥɚɞɚɸɬ ɫɥɚɛɵɦɢ 

ɳɟɥɨɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɲɢɪɨɤɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɧɟ ɩɨɥɭɱɢɥɢ. 

ɋɦɨɥɚ, ɢɦɟɸɳɚɹ ɱɟɬɜɟɪɬɢɱɧɵɣ ɚɦɦɨɧɢɟɜɵɣ ɪɚɞɢɤɚɥ (ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɝɪɭɩɩɭ), ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɢ ɧɚɡɵɜɚɟɬɫɹ ɫɢɥɶɧɨɨɫɧɨɜɧɨɣ 

ɫɦɨɥɨɣ.         

 Ⱥɧɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɪɚɫɬɜɨɪɚɦɢ 

ɷɥɟɤɬɪɨɥɢɬɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɛɦɟɧ ɨɞɢɧɚɤɨɜɨ ɡɚɪɹɠɟɧɧɵɦɢ ɢɨɧɚɦɢ. ɉɪɨɰɟɫɫ 

ɚɧɢɨɧɨɨɛɦɟɧɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ: 

R—N
+
R3Cl

-
+ An

-
R—N

+
R3An

-
+ Cl

-
. 

Ⱥɧɢɨɧɢɬɵ ɢɦɟɸɬ ɪɚɡɥɢɱɧɭɸ ɫɟɥɟɤɬɢɜɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɡɚɜɢɫɹɳɭɸ ɨɬ 

ɪɨɞɚ ɢɨɧɨɜ. ɉɪɢɱɢɧɚ ɪɚɡɥɢɱɢɹ ɜ ɫɟɥɟɤɬɢɜɧɨɣ ɢ ɚɞɫɨɪɛɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɛɨɥɟɟ ɬɨɱɧɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɨɪɢɟɣ ɝɢɞɪɚɬɚɰɢɢ ɢɨɧɨɜ. ȿɫɥɢ ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɣ 

ɢɨɧ ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɣ ɞɢɚɦɟɬɪ, ɞɢɮɮɭɡɢɹ ɱɟɪɟɡ ɦɚɥɟɧɶɤɢɟ ɨɬɜɟɪɫɬɢɹ ɜ ɫɦɨɥɟ 

ɩɪɨɢɫɯɨɞɢɬ ɥɟɝɱɟ.         

 Ⱥɧɢɨɧɢɬɵ (Ɉɇ-ɮɨɪɦɚ) ɫɨ ɫɜɨɣɫɬɜɚɦɢ ɫɢɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɨ ɫɢɥɟ 

ɫɨɪɛɰɢɢ ɩɪɨɹɜɥɹɸɬ ɫɥɟɞɭɸɳɢɣ ɪɹɞ ɫɪɨɞɫɬɜɚ: 
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ɐɢɬɪɚɬ3-
>SO4

2-
>ɋ2Ɉ4

2-
>I

-
>CrO4

2->ȼr-
>SCN

- >ɋ1->ɇɋɈɈ->Ɉɇ-
>F

->ɋɇ3ɋɈɈ-
. 

ɉɨɥɢɚɦɮɨɥɢɬɵ. ɗɬɨ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɨɪɛɟɧɬɵ, ɫɨɱɟɬɚɸɳɢɟ ɜ ɫɟɛɟ 

ɫɜɨɣɫɬɜɚ ɤɚɬɢɨɧɨ- ɢ ɚɧɢɨɧɨɨɛɦɟɧɧɵɯ ɫɦɨɥ. Ɇɨɞɢɮɢɤɚɰɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɵ ɞɨɫɬɢɝɚɟɬɫɹ ɜɜɟɞɟɧɢɟɦ ɪɚɡɧɨɩɨɥɹɪɧɵɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ (ɢɨɧɨɝɟɧɧɵɯ) ɝɪɭɩɩ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɨɛɳɢɣ ɡɚɪɹɞ 

ɦɚɬɪɢɰɵ ɩɨɥɢɦɟɪɚ ɢ ɩɪɢɞɚɟɬ ɟɦɭ ɚɦɮɨɬɟɪɧɵɣ ɯɚɪɚɤɬɟɪ. ɗɬɢɦ ɞɨɫɬɢɝɚɟɬɫɹ 

ɱɚɫɬɢɱɧɚɹ ɧɟɣɬɪɚɥɢɡɚɰɢɹ ɤɚɬɢɨɧɧɵɯ ɢ ɚɧɢɨɧɧɵɯ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ. 

ɉɨɥɢɚɦɮɨɥɢɬɵ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɤɚɬɢɨɧɧɵɯ ɢ ɚɧɢɨɧɧɵɯ ɝɪɭɩɩ 

ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɫɨɪɛɰɢɢ ɜ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɹɯ ɢ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ ɬɪɨɦɛɨɪɟɡɢɫɬɟɧɬɧɨɫɬɶ 

ɤɪɨɜɢ, ɚ ɬɚɤɠɟ ɩɨɱɬɢ ɩɨɥɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɥɢɦɮɵ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɥɢɚɦɮɨɥɢɬɵ, ɢɦɟɸɳɢɟ ɛɨɥɶɲɭɸ ɛɭɮɟɪɧɭɸ ɟɦɤɨɫɬɶ, 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɢɦɟɧɶɲɭɸ ɫɨɪɛɰɢɸ ɨɛɳɟɝɨ ɛɟɥɤɚ ɢ ɚɥɶɛɭɦɢɧɚ.

 Кɨɦɩɥɟɤɫɨɨɛɪɚɡɭɸщɢɟ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ. ɂɦɟɸɬ ɜɧɭɬɪɢ ɢɨɧ, 

ɫɩɨɫɨɛɧɵɣ ɨɛɪɚɡɨɜɵɜɚɬɶ ɤɨɦɩɥɟɤɫɵ ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɢɨɧɢɬɚ ɫ 

ɪɚɫɬɜɨɪɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɦɨɥɟɤɭɥɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɫɬɭɩɢɬɶ ɜ ɪɟɚɤɰɢɸ.

 Ɇɨɥɟɤɭɥɵ ɦɨɝɭɬ ɩɪɨɧɢɤɚɬɶ ɜ ɬɚɤɭɸ ɫɦɨɥɭ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢ 

ɡɚɤɪɟɩɥɹɬɶɫɹ ɧɚ ɢɨɧɚɯ ɨɛɦɟɧɧɵɯ ɝɪɭɩɩ ɞɨ ɧɚɫɵɳɟɧɢɹ ɩɨɫɥɟɞɧɢɯ ɜɫɥɟɞɫɬɜɢɟ 

ɫɥɚɛɨɣ ɞɢɫɫɨɰɢɚɰɢɢ ɤɨɦɩɥɟɤɫɨɜ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɟɤɭɥ 

ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨɪɛɢɪɭɸɳɟɟɫɹ ɢɨɧɢɬɨɦ, ɨɬɜɟɱɚɟɬ ɪɚɜɧɨɜɟɫɧɨɦɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ, ɭɜɟɥɢɱɟɧɧɨɦɭ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɨɜ ɜ ɫɦɨɥɟ. 

Ʉɨɦɩɥɟɤɫɵ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɫ ɚɦɦɢɚɤɨɦ, ɩɢɪɢɞɢɧɨɦ, ɜɫɟɦɢ ɚɦɢɧɚɦɢ, 

ɩɨɥɢɚɦɢɧɚɦɢ, ɚɦɢɧɨɫɩɢɪɬɚɦɢ ɢ ɬ. ɞ. 

Ɉɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ (ɪɟɞɨɤɫ-

ɢɨɧɢɬɵ, ɷɥɟɤɬɪɨɧɨɢɨɧɨɨɛɦɟɧɧɢɤɢ) ɫɨɞɟɪɠɚɬ ɝɪɭɩɩɵ, ɫɩɨɫɨɛɧɵɟ ɤɚɤ 

ɤ ɢɨɧɧɨɦɭ ɨɛɦɟɧɭ (ɩɨɞɨɛɧɨ ɞɪɭɝɢɦ ɢɨɧɨɨɛɦɟɧɧɵɦ ɫɦɨɥɚɦ), ɬɚɤ ɢ ɤ 

ɨɛɪɚɬɢɦɨɦɭ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦɭ ɩɪɟɜɪɚɳɟɧɢɸ ɜ ɪɚɫɬɜɨɪɚɯ 

ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ  ɫɢɫɬɟɦ. ɍɤɚɡɚɧɧɵɟ ɪɟɚɤɰɢɢ ɦɨɝɭɬ ɩɪɨɬɟɤɚɬɶ 

http://www.chemport.ru/data/chemipedia/article_1435.html
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ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɥɢ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ 

ɩɨɥɭɱɟɧɢɹ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɪɟɞɨɤɫ-ɢɨɧɢɬɵ: ɫɢɧɬɟɬɢɱɟɫɤɢɟ, ɧɚ ɨɫɧɨɜɟ 

ɢɨɧɨɨɛɦɟɧɧɵɯ ɫɨɪɛɟɧɬɨɜ, ɢ ɚɞɫɨɪɛɰɢɨɧɧɵɟ. ȼ ɩɟɪɜɵɯ ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ ɝɪɭɩɩɚ ɯɢɦɢɱɟɫɤɢ (ɧɟɨɛɪɚɬɢɦɨ) ɫɜɹɡɚɧɚ ɫ ɩɨɥɢɦɟɪɧɨɣ 

ɦɚɬɪɢɰɟɣ (ɤɚɪɤɚɫɨɦ) ɫɦɨɥɵ.                                 

 ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɪɟɞɨɤɫ-ɢɨɧɢɬɵ ɧɚ ɨɫɧɨɜɟ ɫɨɩɨɥɢɦɟɪɚ 

ɫɬɢɪɨɥɚ ɫ ɞɢɜɢɧɢɥɛɟɧɡɨɥɨɦ. ɂɯ…ɩɨɥɭɱɚɸɬ ɚɪɢɥɢɪɨɜɚɧɢɟɦ  ɯɥɨɪɦɟɬɢɥɢɪɨ-

ɜɚɧɧɨɝɨ ɫɨɩɨɥɢɦɟɪɚ ɝɢɞɪɨɯɢɧɨɧɨɦ, ɛɟɧɡɨɯɢɧɨɧɨɦ, ɞɢɦɟɬɨɤɫɢɛɟɧɡɨɥɨɦ ɢɥɢ ɢɯ 

ɩɪɨɢɡɜɨɞɧɵɦɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɭɥɶɮɢɪɨɜɚɧɢɟɦ ɢɥɢ ɚɦɢɧɢɪɨɜɚɧɢɟɦ (ɜɜɟɞɟɧɢɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ..ɤɚɬɢɨɧɨ-..ɢɥɢ..ɚɧɢɨɧɨɨɛɦɟɧɧɵɯ…ɝɪɭɩɩ). 

         ɇɚɢɛɨɥɶɲɟɟ ɩɪɚɤɬɢɱɟɫɤɨɟ  ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɪɟɞɨɤɫ-

ɢɨɧɢɬɵ, ɜ ɤɨɬɨɪɵɯ ɪɟɞɨɤɫ-ɫɨɟɞɢɧɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɪɚɯ ɢɥɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢɨɧɨɨɛɦɟɧɧɨɝɨ ɧɨɫɢɬɟɥɹ (ɧɚ ɩɪɚɤɬɢɤɟ - ɨɛɵɱɧɚɹ ɢɨɧɨɨɛɦɟɧɧɚɹ 

ɫɦɨɥɚ) ɢ ɯɢɦɢɱɟɫɤɢ ɧɟ ɫɜɹɡɚɧɵ ɫ ɧɢɦ (ɧɚ ɩɪɚɤɬɢɤɟ - ɫɨɥɢ ɦɟɞɢ). 

ɉɪɢɦɟɧɹɸɬ ɪɟɞɨɤɫ-ɢɨɧɢɬɵ. ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɜ ɩɚɪɨɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɤɚɯ ɫ 

ɰɟɥɶɸ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɭɞɚɥɟɧɢɹ ɪɚɫɬɜɨɪɟɧɧɨɝɨ Ɉ2 ɢ ɞɟɢɨɧɢɡɚɰɢɢ (ɥɢɛɨ 

ɭɦɹɝɱɟɧɢɹ), ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɥɟɞɨɜ Ɉ2  ɢɡ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɜ ɦɟɞɢɰɢɧɟ, 

ɚɧɚɥɢɬɢɱɟɫɤɨɣ….ɯɢɦɢɢ,.ɛɢɨɯɢɦɢɢ…ɢ..ɬ.ɞ. 

 

                                 Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

 

  ɋɢɧɬɟɡ ɨɤɫɢɞɧɵɯ ɢ ɫɦɟɲɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ.  Ʉɭɪɫ ɥɟɤɰɢɣ ɆȽɍ.        

ɏɢɦɢɹ,  ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫ, URL:                                            

https://idaten.ru/chemistry/sintez-oksidnih-i-smeannih-katalizatorov. 

 

               ɇɟɣɦɚɪɤ  ɂ.ȿ.  ɒɟɣɧɮɚɣɧ Ɋ.ɘ.  ɋɢɥɢɤɚɝɟɥɶ, ɟɝɨ ɩɨɥɭɱɟɧɢɟ,  

      ɫɜɨɣɫɬɜɚ, ɩɪɢɦɟɧɢɟ.-.Ʉɢɟɜ:…ɇɚɭɤɨɜɚ…ɞɭɦɤɚ,…1973. 

 

http://www.chemport.ru/data/chemipedia/article_3572.html
http://www.chemport.ru/data/chemipedia/article_3572.html
http://www.chemport.ru/data/chemipedia/article_1081.html
http://www.chemport.ru/data/chemipedia/article_294.html
http://www.chemport.ru/data/chemipedia/article_3504.html
http://www.chemport.ru/data/chemipedia/article_895.html
http://www.chemport.ru/data/chemipedia/article_436.html
http://www.chemport.ru/data/chemipedia/article_3604.html
http://www.chemport.ru/data/chemipedia/article_162.html
http://www.chemport.ru/data/chemipedia/article_2496.html
https://idaten.ru/chemistry/sintez-oksidnih-i-smeannih-katalizatorov
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Ʌɟɣɤɢɧ ɘ.Ⱥ. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɫɢɧɬɟɡɚ ɩɨɥɢɦɟɪɧɵɯ 

ɫɨɪɛɟɧɬɨɜ.– Ɇ.: ɇɚɭɤɚ. 2015. 

 

2. Хɢɦɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɫɢɧɬɟɡɚ ɫɨɪɛɟɧɬɨɜ 

 

2.1. ɂɫɯɨɞɧɨɟ ɫɵɪɶɟ ɞɥя ɩɨɥɭɱɟɧɢя ɫɨɪɛɟɧɬɨɜ 

       ɋɨɡɞɚɧɢɟ ɲɢɪɨɤɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɫɨɪɛɟɧɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɚɟɬɫɹ 

ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɬɨɞɨɜ ɩɟɪɟɪɚɛɨɬɤɢ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ ɢɯ ɜ ɩɨɪɢɫɬɵɟ ɭɝɥɟɪɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ 

ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ ɢ ɫɢɥɢɤɚɝɟɥɢ.              

….ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɩɨɥɭɱɟɧɢɹ ɩɨɪɢɫɬɵɯ ɭɝɥɟɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɸɬɫɹ: ɞɪɟɜɟɫɢɧɚ ɢ ɟɟ ɨɬɯɨɞɵ 

(ɤɨɪɚ, ɥɢɝɧɢɧ), ɬɨɳɢɟ ɧɟɤɨɤɫɭɸɳɢɟɫɹ ɤɚɦɟɧɧɵɟ ɭɝɥɢ, ɛɭɪɵɟ ɭɝɥɢ, ɬɨɪɮ, 

ɧɟɤɨɬɨɪɵɟ ɩɨɥɢɦɟɪɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɤɨɪɥɭɩɚ ɨɪɟɯɨɜ (ɤɨɤɨɫɚ ɢ ɬ.ɞ.), ɮɪɭɤɬɨɜɵɟ 

ɤɨɫɬɨɱɤɢ (ɦɚɫɥɢɧɵ, ɩɟɪɫɢɤ), ɬɟɯɧɢɱɟɫɤɢɣ ɭɝɥɟɪɨɞ, ɩɟɤɢ, ɤɨɤɫɵ (ɩɪɨɞɭɤɬɵ 

ɧɟɮɬɟ- ɢ ɤɨɤɫɨɯɢɦɢɢ) ɢ ɬ.ɞ. Ɉɤɨɥɨ 36 % ɩɨɪɢɫɬɵɯ ɭɝɥɟɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɞɪɟɜɟɫɢɧɵ, 28 % - ɢɡ ɤɚɦɟɧɧɵɯ ɢ 14 % - ɢɡ ɛɭɪɵɯ ɭɝɥɟɣ, ɩɨ    

10 % - ɢɡ ɬɨɪɮɚ ɢ ɫɤɨɪɥɭɩɵ ɤɨɤɨɫɨɜɵɯ ɨɪɟɯɨɜ. ɉɨɪɢɫɬɵɣ ɭɝɥɟɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ 

ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɢɡ ɬɜɟɪɞɵɯ, ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ  

ɜɟɳɟɫɬɜ.                                                                     . 

…..Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɭɝɥɟɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɵ ɩɢɪɨɥɢɡɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɧɟɮɬɹɧɨɝɨ, 

ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɟɮɬɹɧɨɟ ɢ ɤɨɤɫɨɯɢɦɢɱɟɫɤɨɟ ɫɵɪɶɟ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɩɪɨɰɟɫɫɟ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɩɢɪɨɥɢɡɨɦ ɛɟɧɡɢɧɨɜɵɯ ɢ ɝɚɡɨɣɥɟɜɵɯ ɮɪɚɤɰɢɣ, 

ɩɪɨɰɟɫɫɨɦ ɞɢɫɬɢɥɥɹɰɢɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɣ ɫɦɨɥɵ. Ʉɪɨɦɟ ɬɨɝɨ, 
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ɰɟɧɧɵɦ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɦ ɫɵɪɶɟɦ ɹɜɥɹɸɬɫɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ 

(ɩɨɪɢɫɬɵɣ ɫɬɢɪɨɥ-ɞɢɜɢɧɢɥɛɟɧɡɨɥɶɧɵɣ ɫɨɩɨɥɢɦɟɪ, ɮɭɪɮɭɪɨɥ ɢ ɞɪ.). 

……ɉɨɥɭɱɟɧɢɟ ɫɮɟɪɢɱɟɫɤɢɯ ɝɪɚɧɭɥ ɭɝɥɟɪɨɞɧɨɝɨ ɫɨɪɛɟɧɬɚ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɩɭɬɟɦ ɠɢɞɤɨɫɬɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɧɭɥ ɮɭɪɮɭɪɨɥɚ ɢ ɢɯ ɤɚɪɛɨɧɢɡɚɰɢɢ ɢ 

ɩɚɪɨɝɚɡɨɜɨɣ ɚɤɬɢɜɚɰɢɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɬɦɵɜɤɨɣ ɦɚɬɟɪɢɚɥɚ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 

ɜɨɞɨɣ.   

        ɋɪɟɞɢ ɦɟɬɚɥɥɨɤɫɢɞɧɵɯ ɫɨɪɛɟɧɬɨɜ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ  ɨɤɫɢɞ 

ɚɥɸɦɢɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɟɧɬɚ ɤɚɤ ɜ ɝɚɡɨɜɨɣ, ɬɚɤ ɢ ɜ ɠɢɞɤɨɫɬɧɨɣ 

ɯɪɨɦɚɬɨɝɪɚɮɢɢ, ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɞɟɝɢɞɪɚɬɚɰɢɢ ɩɪɢ ɜɵɫɭɲɢɜɚɧɢɢ ɝɢɞɪɨɤɫɢɞɚ 

ɚɥɸɦɢɧɢɹ (III). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɞɟɝɢɞɪɚɬɚɰɢɢ ɩɨɥɭɱɚɸɬ ɪɹɞ ɮɨɪɦ – 

ɦɨɞɢɮɢɤɚɰɢɣ..ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ..ɮɨɪɦɵ.                                                                    

 ɋɢɥɢɤɚɝɟɥɶ ɩɨɥɭɱɚɸɬ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɜɚɪɶɢɪɨɜɚɬɶ 

ɟɝɨ ɱɢɫɬɨɬɭ ɢ ɞɪɭɝɢɟ ɫɜɨɣɫɬɜɚ. ɇɚɢɛɨɥɟɟ ɨɛɳɢɦ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ 

ɫɢɥɢɤɚɝɟɥɹ ɢɡ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɠɢɞɤɨɝɨ ɫɬɟɤɥɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ 

ɧɚɬɪɢɟɜɭɸ ɫɨɥɶ ɩɨɥɢɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ, ɩɭɬɟɦ ɟɝɨ ɨɛɪɚɛɨɬɤɢ ɤɢɫɥɨɬɚɦɢ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɫɭɲɢɜɚɧɢɟɦ ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɨɥɢɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ, 

ɪɚɡɦɨɥɨɦ ɩɨɥɭɱɚɸɳɟɝɨɫɹ ɤɭɫɤɨɜɨɝɨ ɫɢɥɢɤɚɝɟɥɹ ɢ ɜɵɞɟɥɟɧɢɟɦ ɧɭɠɧɨɣ 

ɮɪɚɤɰɢɢ ɪɚɫɫɟɢɜɚɧɢɟɦ. Ɍɚɤɨɣ ɦɟɬɨɞ ɛɵɥ ɢɫɬɨɪɢɱɟɫɤɢ ɩɟɪɜɵɦ, 

ɢɫɩɨɥɶɡɨɜɚɜɲɢɦɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɢɥɢɤɚɝɟɥɹ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɜ ɤɨɥɨɧɨɱɧɨɣ 

(ɤɥɚɫɫɢɱɟɫɤɨɣ) ɢ ɬɨɧɤɨɫɥɨɣɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ. ɇɚ ɛɚɡɟ ɬɚɤɨɝɨ ɠɟ ɫɢɥɢɤɚɝɟɥɹ 

ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɟɪɜɵɟ ɫɨɪɛɟɧɬɵ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ 

ɠɢɞɤɨɫɬɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ (ȼɀɏ) ɬɢɩɚ ɩɚɪɬɢɫɢɥ (ɮɢɪɦɚ «ȼɚɬɦɚɧ») ɢ 

ɥɢɯɪɨɫɨɪɛ (ɮɢɪɦɚ «Ɇɟɪɤ»). ɉɨɥɭɱɚɥɢ ɢɯ ɩɭɬɟɦ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 

ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɜɨɡɞɭɲɧɵɯ ɫɟɩɚɪɚɬɨɪɚɯ ɫɢɥɢɤɚɝɟɥɹ ɞɥɹ ɬɨɧɤɨɫɥɨɣɧɨɣ 

ɯɪɨɦɚɬɨɝɪɚɮɢɢ (Ɍɋɏ).        
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2.2. Ɉɫɧɨɜɵ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ ɫɢɥɢɤɚɝɟɥя 

 

ɋɢɥɢɤɚɝɟɥɢ — ɚɞɫɨɪɛɟɧɬɵ, ɨɛɥɚɞɚɸɳɢɟ ɪɚɡɜɢɬɨɣ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɨɣ, 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɜɵɡɵɜɚɸɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɭ 

ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜ ɫɜɹɡɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɜɨ ɜɪɟɦɹ 

ɫɢɧɬɟɡɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɟɝɨ ɩɪɨɜɟɞɟɧɢɹ. ɋɢɥɢɤɚɝɟɥɢ ɨɛɥɚɞɚɸɬ 

ɜɵɫɨɤɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶɸ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ 

ɞɟɣɫɬɜɢɹ, ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨɞɜɟɪɝɚɬɶɫɹ ɦɧɨɝɨɤɪɚɬɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɛɟɡ ɩɨɬɟɪɢ 

ɚɞɫɨɪɛɰɢɨɧɧɨɣ..ɚɤɬɢɜɧɨɫɬɢ.  

       Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɫɢɥɢɤɚɝɟɥɹ — ɷɬɨ ɡɨɥɶ-ɝɟɥɶ ɩɪɨɰɟɫɫ, ɜɤɥɸɱɚɸɳɢɣ 

ɫɥɟɞɭɸɳɢɟ ɫɬɚɞɢɢ: ɩɨɥɭɱɟɧɢɟ ɡɨɥɹ ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ, ɝɟɥɟɨɛɪɚɡɨɜɚɧɢɟ ɢ 

ɫɭɲɤɭ. ɉɪɢɱɟɦ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɤɚɠɞɨɣ ɢɡ 

ɫɬɚɞɢɣ…ɩɪɨɰɟɫɫɚ…ɨɤɚɡɵɜɚɸɬ… ɜɥɢɹɧɢɟ…ɧɚ…ɩɨɪɢɫɬɭɸ…ɫɬɪɭɤɬɭɪɭ 

ɤɨɧɟɱɧɨɝɨ…ɩɪɨɞɭɤɬɚ.  

        ɉɪɨɦɵɲɥɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɢɥɢɤɚɝɟɥɹ ɨɫɧɨɜɚɧɨ ɧɚ ɨɫɚɠɞɟɧɢɢ 

ɚɦɨɪɮɧɨɝɨ ɤɪɟɦɧɟɡɟɦɚ ɢɡ ɫɢɥɢɤɚɬɨɜ ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ ɦɢɧɟɪɚɥɶɧɵɦɢ 

ɤɢɫɥɨɬɚɦɢ (H2SO4, HCl). ɋɢɥɢɤɚɝɟɥɢ ɬɚɤɠɟ ɜɵɞɟɥɹɸɬ ɢɡ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɡɨɥɟɣ ɤɨɥɥɨɢɞɧɨɝɨ ɤɪɟɦɧɟɡɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɳɟɥɨɱɧɨɝɨ ɫɢɥɢɤɚɬɚ ɫ ɫɨɥɶɸ 

ɚɦɦɨɧɢɹ. ɇɚɢɛɨɥɟɟ ɱɢɫɬɵɣ ɫɢɥɢɤɚɝɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɝɢɞɪɨɥɢɡɨɦ 

ɫɨɟɞɢɧɟɧɢɣ…ɤɪɟɦɧɢɹɸ(SiCl4,.ɚɥɤɨɤɫɢɞɨɜ…ɤɪɟɦɧɢɹ).  

 

                                          2.3. Ɂɨɥɶ-ɝɟɥɶ ɦɟɬɨɞ 

 

         Ɂɨɥɶ-ɝɟɥɶ ɦɟɬɨɞ (ɝɢɞɪɨɥɢɬɢɱɟɫɤɚɹ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ) – ɷɬɨ ɦɟɬɨɞ 

ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ, ɜɤɥɸɱɚɸɳɢɣ 

ɩɨɥɭɱɟɧɢɟ ɡɨɥɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɜɨɞɨɦ ɟɝɨ ɜ ɝɟɥɶ, ɬ. ɟ. ɜ ɤɨɥɥɨɢɞɧɭɸ 

ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɠɢɞɤɨɣ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ, ɡɚɤɥɸɱɟɧɧɨɣ ɜ 
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ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɟɬɤɭ, ɨɛɪɚɡɨɜɚɧɧɭɸ ɫɨɟɞɢɧɢɜɲɢɦɢɫɹ ɱɚɫɬɢɰɚɦɢ 

ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ. Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɡɨɥɶ-ɝɟɥɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 

ɛɥɚɝɨɞɚɪɹ ɪɚɫɬɜɨɪɟɧɢɸ ɫɨɥɟɣ ɢ ɨɤɫɢɞɨɜ ɢɫɯɨɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɢɫɯɨɞɧɨɦ 

ɪɚɫɬɜɨɪɟ.  

ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. Ƚɢɞɪɨɝɟɥɶ, ɨɬɦɵɬɵɣ ɨɬ 

ɫɨɥɟɣ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɢɥɢ ɩɨɞɤɢɫɥɟɧɧɨɣ ɜɨɞɨɣ, ɫɭɲɚɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ 

ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢɥɢ ɩɪɢ 100 0ɋ. ɉɨ ɦɟɪɟ ɢɫɩɚɪɟɧɢɹ ɜɨɞɵ 

ɩɪɨɢɫɯɨɞɢɬ…ɱɚɫɬɢɱɧɨɟ…ɮɨɪɦɢɪɨɜɚɧɢɟ…ɩɨɪɢɫɬɨɣ…ɫɬɪɭɤɬɭɪɵ. 

          ɉɪɢ ɷɬɨɦ ɩɨɥɚɝɚɸɬ, ɱɬɨ ɧɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ   ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɹ 

ɩɟɪɜɢɱɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɥɤɢɯ ɱɚɫɬɢɰ ɢ ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɪɚɡɦɟɪɨɜ; ɧɚ ɜɬɨɪɨɣ 

ɫɬɚɞɢɢ — ɞɚɥɶɧɟɣɲɢɣ ɪɨɫɬ ɱɚɫɬɢɰ ɩɪɨɢɫɯɨɞɢɬ ɭɠɟ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ 

ɤɨɧɞɟɧɫɚɰɢɢ ɩɨɥɢɤɪɟɦɧɟɜɵɯ ɤɢɫɥɨɬ ɢɡ  ɡɨɥɹ-ɩɢɬɚɬɟɥɹ  ɧɚ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɜ 

ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɹɞɪɚɯ ɤɨɧɞɟɧɫɚɰɢɢ. ɋɬɭɞɧɢ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɜɵɩɚɪɢɜɚɧɢɟɦ 

ɜɨɞɧɵɯ ɡɨɥɟɣ, ɫɭɲɚɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80—100 °ɋ ɢ ɡɚɬɟɦ 180—200 °ɋ.  

ɇɚ ɪɢɫ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ  ɨɫɧɨɜɚ ɡɨɥɶ-ɝɟɥɶ ɦɟɬɨɞɚ - ɫɯɟɦɚ ɩɟɪɟɯɨɞɚ ɢɫɬɢɧɧɨɝɨ 

ɪɚɫɬɜɨɪɚ ɜ ɡɨɥɶ ɢ ɞɚɥɟɟ ɜ ɝɟɥɶ. 

 

Ɋɢɫ.1. Ɉɫɧɨɜɚ ɡɨɥɶ-ɝɟɥɶ ɦɟɬɨɞɚ - ɫɯɟɦɚ ɩɟɪɟɯɨɞɚ ɢɫɬɢɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜ ɡɨɥɶ ɢ 

ɞɚɥɟɟ ɜ ɝɟɥɶ  



18 

 

 

Сɬɚɞɢɢ ɫɢɧɬɟɡɚ ɫɢɥɢɤɚɝɟɥɹ. 

        ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɩɨɥɭɱɚɟɬɫɹ ɡɨɥɶ ɢɡ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɢɥɶɧɨɣ, ɧɚɩɪɢɦɟɪ,  ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ, ɨɫɚɠɞɚɟɬɫɹ ɝɢɞɪɨɤɫɢɞ 

ɤɪɟɦɧɢɹ ɢ ɨɛɪɚɡɭɟɬɫɹ ɡɨɥɶ ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ:  

Na2SiO3 + 2 HCl = H2SiO3 + 2 NaCl. 

       ȼɬɨɪɚɹ ɫɬɚɞɢɹ – ɷɬɨ ɩɪɟɜɪɚɳɟɧɢɟ ɡɨɥɹ H2SiO3 ɜ ɝɟɥɶ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɟɬɤɢ.  

       ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɪɚɫɬɜɨɪɨɜ ɫɢɥɢɤɚɬɚ ɧɚɬɪɢɹ ɢ ɥɟɝɤɨ 

ɝɢɞɪɨɥɢɡɭɸɳɢɯɫɹ ɫɨɥɟɣ ɩɪɨɢɫɯɨɞɢɬ ɦɝɧɨɜɟɧɧɨɟ ɜɵɩɚɞɟɧɢɟ ɯɥɨɩɶɟɜɢɞɧɨɝɨ 

ɨɫɚɞɤɚ — ɤɨɚɝɟɥɹ ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ ɢ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ ɝɢɞɪɚɬɚ ɨɤɢɫɢ 

ɦɟɬɚɥɥɚ. Ɉɫɚɞɨɤ ɨɬɮɢɥɶɬɪɨɜɵɜɚɸɬ, ɩɨɞɫɭɲɢɜɚɸɬ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ, ɭɞɚɥɹɸɬ ɢɡ ɧɟɝɨ ɝɢɞɪɚɬ ɨɤɢɫɢ ɦɟɬɚɥɥɚ ɤɢɩɹɱɟɧɢɟɦ ɜ 

ɤɢɫɥɨɬɟ, ɨɬɦɵɜɚɸɬ ɨɬ ɫɨɥɟɣ ɢ ɫɭɲɚɬ. ɉɨɥɭɱɟɧɧɵɟ ɬɚɤɢɦ ɩɭɬɟɦ ɤɫɟɪɨɝɟɥɢ 

ɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ ɧɟɩɪɨɡɪɚɱɧɵ. ɂɯ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɦɟɥɨɜɢɞɧɵɦɢ. ȼ 

ɩɪɨɰɟɫɫɟ ɨɫɚɠɞɟɧɢɹ ɦɟɥɨɜɢɞɧɨɝɨ ɫɢɥɢɤɚɝɟɥɹ, ɜ ɫɜɹɡɢ ɫ ɧɟɩɪɟɪɵɜɧɵɦ 

ɢɡɦɟɧɟɧɢɟɦ ɪɇ ɫɦɟɫɢ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɝɟɥɶ ɧɟɨɞɧɨɪɨɞɟɧ ɤɚɤ ɩɨ ɫɨɫɬɚɜɭ, ɬɚɤ ɢ 

ɩɨ ɞɢɫɩɟɪɫɧɨɫɬɢ, ɱɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɞɨɥɠɧɨ ɨɬɪɚɡɢɬɶɫɹ ɧɚ 

ɤɨɧɟɱɧɨɣ…ɩɨɪɢɫɬɨɣ…ɫɬɪɭɤɬɭɪɟ…ɤɫɟɪɨɝɟɥɹ.  

    ɇɚɪɹɞɭ ɫ ɬɨɧɤɢɦɢ ɩɨɪɚɦɢ ɷɬɢ ɫɨɪɛɟɧɬɵ ɫɨɞɟɪɠɚɬ ɩɟɪɟɯɨɞɧɵɟ ɢ 

ɦɚɤɪɨɩɨɪɵ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ…ɪɚɡɦɟɪɨɜ. ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɦɟɥɨɜɢɞɧɵɯ 

ɫɢɥɢɤɚɝɟɥɟɣ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɚɝɪɟɝɚɬɨɜ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ 

ɪɚɡɦɟɪɨɜ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜ ɧɢɯ ɩɨɪ ɪɚɡɥɢɱɧɨɣ ɜɟɥɢɱɢɧɵ, ɨɬ 

ɜɟɫɶɦɚ ɬɨɧɤɢɯ ɞɨ ɦɚɤɪɨɩɨɪ.      

 Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬ ɢ ɜɵɫɨɤɨɣ 

ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɫɢɧɬɟɡɚ ɩɪɢ ɦɢɧɢɦɭɦɟ ɡɚɬɪɚɬ ɧɚ 

ɟɟ ɞɨɫɬɢɠɟɧɢɟ. ɋɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɨɥɭɱɟɧɢɟ   ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ: ɦɨɧɨɮɚɡɧɨɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɨɛɥɚɞɚɸɳɟɣ 
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ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɫɨɜɟɪɲɟɧɫɬɜɚ; ɫɬɪɨɝɨ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ; 

ɨɬɫɭɬɫɬɜɢɟɦ ɩɨɫɬɨɪɨɧɧɢɯ ɮɚɡ.  

       Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɷɬɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɟɝɨ ɢɡɦɟɧɟɧɢɢ 

- ɡɚɦɟɳɟɧɢɢ ɜɨɞɵ ɨɪɝɚɧɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɶɸ ɫ ɭɱɟɬɨɦ ɪɇ ɝɢɞɪɨɝɟɥɹ ɢ ɟɝɨ 

ɜɨɡɪɚɫɬɚ. ɍɤɚɡɚɧɧɵɣ ɦɟɬɨɞ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɚɞɫɨɪɛɟɧɬɵ, 

ɨɛɥɚɞɚɸɳɢɟ, ɧɚɪɹɞɭ ɫ ɛɨɥɶɲɨɣ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɟɦɤɨɫɬɶɸ, ɜɵɫɨɤɨɪɚɡɜɢɬɨɣ 

ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ.  

 

2.4. Ɇɟɬɨɞ ɦɨɥɟɤɭɥяɪɧɨɝɨ ɧɚɫɥɚɢɜɚɧɢя  

 

         ɋɢɥɢɤɚɝɟɥɶ, ɤɪɨɦɟ ɬɨɝɨ, ɱɬɨ ɨɧ ɹɜɥɹɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɦ ɧɨɫɢɬɟɥɟɦ- 

ɩɨɞɥɨɠɤɨɣ, ɯɨɪɨɲ ɟɳɟ ɢ ɬɟɦ, ɱɬɨ ɧɚ ɧɟɦ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɡɥɢɱɧɵɟ ɪɟɚɤɰɢɢ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɪɛɟɧɬɨɜ ɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɦɟɬɨɞɨɦ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 

ɧɚɫɥɚɢɜɚɧɢɹ. ɗɬɨɬ ɦɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɚɤɬɢɜɧɚɹ ɮɚɡɚ ɤɚɬɚɥɢɡɚɬɨɪɚ 

ɧɚɧɨɫɢɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɧɨɫɢɬɟɥɹ ɢ ɡɚɤɪɟɩɥɹɟɬɫɹ ɧɚ ɧɟɣ ɧɟ ɮɢɡɢɱɟɫɤɢ,   ɚ 

ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɟɝɨ ɯɢɦɢɱɟɫɤɨɦ ɭɱɚɫɬɢɢ ɮɨɪɦɢɪɭɟɬɫɹ ɫɥɨɣ 

ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɮɚɡɵ. Ɍɚɤ, ɧɚ ɫɢɥɢɤɚɝɟɥɟ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɪɟɚɤɰɢɣ ɤɨɜɚɥɟɧɬɧɨɣ  ɩɪɢɜɢɜɤɢ TiCl4   ɢ ɝɢɞɪɨɥɢɡɚ ɫɜɹɡɟɣ Ti–Cl ɧɚɪɚɳɢɜɚɸɬ 

ɫɥɨɣ TiO2. 

 

                        2.5. Ɇɟɬɨɞ ɦɨɥɟɤɭɥяɪɧɨɝɨ ɢɦɩɪɢɧɬɢɧɝɚ 

 

Ɇɨɥɟɤɭɥɹɪɧɵɣ ɢɦɩɪɢɧɬɢɧɝ (ɚɧɝɥ. molecular imprinting) – ɷɬɨ ɦɟɬɨɞ 

ɩɨɥɭɱɟɧɢɹ «ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɬɩɟɱɚɬɤɨɜ», ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɨɥɢɦɟɪɢɡɚɰɢɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɧɨɦɟɪɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɫɩɟɰɢɚɥɶɧɨ ɜɜɟɞɟɧɧɵɯ ɰɟɥɟɜɵɯ 

ɦɨɥɟɤɭɥ-ɲɚɛɥɨɧɨɜ (ɬɟɦɩɥɚɬɨɜ). Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɜɵɫɨɤɨɫɟɥɟɤɬɢɜɧɵɯ ɫɨɪɛɟɧɬɨɜ ɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɫɬɪɭɤɬɭɪɧɨ ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɧɚ 

ɰɟɥɟɜɨɣ ɫɨɪɛɚɬ ɢɥɢ ɪɟɚɝɟɧɬ ɧɚ ɧɚɧɨɭɪɨɜɧɟ. ɉɪɢ ɷɬɨɦ ɪɚɫɩɨɡɧɚɜɚɧɢɟ 
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ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ ɩɪɢɫɭɬɫɬɜɢɸ ɜ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɚɯ ɭɱɚɫɬɤɨɜ, 

ɫɩɨɫɨɛɧɵɯ ɤ ɫɩɟɰɢɮɢɱɟɫɤɨɦɭ (ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɦɭ) ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ 

ɦɨɥɟɤɭɥɚɦɢ-ɲɚɛɥɨɧɚɦɢ ɢɥɢ ɛɥɢɡɤɢɦɢ ɤ ɧɢɦ ɩɨ ɫɬɪɭɤɬɭɪɟ ɫɨɟɞɢɧɟɧɢɹɦɢ. ȼ 

ɩɨɧɹɬɢɟ ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɫɬɢ ɜɯɨɞɢɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɱɚɫɬɤɚ ɦɨɥɟɤɭɥɟ-ɲɚɛɥɨɧɭ 

ɤɚɤ ɩɨ ɪɚɡɦɟɪɭ ɢ ɮɨɪɦɟ, ɬɚɤ ɢ ɩɨ ɧɚɥɢɱɢɸ ɜ ɨɬɩɟɱɚɬɤɟ ɞɨɩɨɥɧɹɸɳɢɯ  

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ, ɫɩɨɫɨɛɧɵɯ ɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 

ɝɪɭɩɩɚɦɢ ɦɨɥɟɤɭɥɵ-ɲɚɛɥɨɧɚ. Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɫ 

ɦɨɥɟɤɭɥɹɪɧɵɦɢ ɨɬɩɟɱɚɬɤɚɦɢ ɜɤɥɸɱɚɟɬ ɬɪɢ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɦɟɫɶ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɧɨɦɟɪɨɜ ɢ ɦɨɥɟɤɭɥɹɪɧɵɣ ɲɚɛɥɨɧ ɫɦɟɲɢɜɚɸɬ ɜ 

ɩɨɞɯɨɞɹɳɟɦ ɪɚɫɬɜɨɪɢɬɟɥɟ ɞɨ ɧɚɱɚɥɚ ɪɟɚɤɰɢɢ.  ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤ 

ɧɚɡɵɜɚɟɦɚɹ ɩɪɟɞɨɪɝɚɧɢɡɚɰɢɹ – ɨɛɪɚɡɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɝɨ 

«ɩɪɟɞɩɨɥɢɦɟɪɢɡɚɰɢɨɧɧɨɝɨ» ɤɨɦɩɥɟɤɫɚ ɦɨɥɟɤɭɥ ɦɨɧɨɦɟɪɨɜ ɢ ɜɟɳɟɫɬɜɚ-

ɲɚɛɥɨɧɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɦɨɥɟɤɭɥɵ ɦɨɧɨɦɟɪɨɜ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɜɨɤɪɭɝ ɦɨɥɟɤɭɥɵ ɲɚɛɥɨɧɚ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 

ɩɪɨɢɫɯɨɞɢɬ ɪɟɚɤɰɢɹ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢɥɢ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ 

ɩɪɟɞɩɨɥɢɦɟɪɢɡɚɰɢɨɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɨɛɪɚɡɭɟɬɫɹ ɫɢɥɶɧɨ ɫɲɢɬɵɣ ɩɨɥɢɦɟɪ ɫ 

ɠɟɫɬɤɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɫɨɞɟɪɠɚɳɢɣ ɦɨɥɟɤɭɥɭ-ɲɚɛɥɨɧ. ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ 

ɭɞɚɥɹɸɬ ɦɨɥɟɤɭɥɹɪɧɵɣ ɲɚɛɥɨɧ ɢɡ ɩɨɥɢɦɟɪɧɨɣ ɫɟɬɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɥɭɱɟɧɧɵɣ 

ɩɨɥɢɦɟɪ ɨɛɪɚɛɚɬɵɜɚɸɬ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɫɭɲɚɬ, ɢɡɦɟɥɶɱɚɸɬ, ɩɪɨɫɟɢɜɚɸɬ ɞɨ 

ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜ ɦɚɬɟɪɢɚɥɟ ɨɛɪɚɡɭɸɬɫɹ ɩɨɥɨɫɬɢ 

(ɩɨɪɵ) — ɬɪɟɯɦɟɪɧɵɟ (ɨɛɴɟɦɧɵɟ) ɨɬɩɟɱɚɬɤɢ, ɤɨɬɨɪɵɟ ɜ ɢɞɟɚɥɟ ɫɩɨɫɨɛɧɵ ɤ 

ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦ ɫ ɦɨɥɟɤɭɥɚɦɢ-ɲɚɛɥɨɧɚɦɢ ɢɥɢ ɛɥɢɡɤɢɦɢ ɤ 

ɧɢɦ ɩɨ ɫɬɪɭɤɬɭɪɟ ɫɨɟɞɢɧɟɧɢɹɦɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɜɹɡɢ (ɤɨɜɚɥɟɧɬɧɚɹ 

ɢɥɢ ɧɟɤɨɜɚɥɟɧɬɧɚɹ) ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɢɫɯɨɞɧɨɝɨ ɪɟɚɝɟɧɬɚ ɢ ɲɚɛɥɨɧɚ 

ɪɚɡɥɢɱɚɸɬ ɤɨɜɚɥɟɧɬɧɵɣ ɢ ɧɟɤɨɜɚɥɟɧɬɧɵɣ ɢɦɩɪɢɧɬɢɧɝ.  

Ƚɪɚɧɢɰɵ ɢɡɦɟɧɟɧɢɹ ɩɨɪɢɫɬɨɫɬɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɜɢɫɹɬ ɨɬ ɩɪɢɪɨɞɵ 

ɩɪɨɦɵɜɨɱɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɩɪɟɞɵɫɬɨɪɢɢ ɝɢɞɪɨɝɟɥɹ (ɪɇ 

ɫɪɟɞɵ ɨɫɚɠɞɟɧɢɹ ɢ ɩɪɨɦɵɜɧɨɣ ɠɢɞɤɨɫɬɢ) ɢ ɟɝɨ ɜɨɡɪɚɫɬɚ. ɑɟɦ ɫɬɚɪɲɟ 
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ɝɢɞɪɨɝɟɥɶ, ɬɟɦ ɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɮɢɤɫɢɪɭɟɬ ɨɪɝɚɧɢɱɟɫɤɢɣ ɪɚɫɬɜɨɪɢɬɟɥɶ, 

ɬɟɦ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɢ ɪɚɞɢɭɫɨɦ ɩɨɪ ɨɛɥɚɞɚɟɬ ɝɟɥɶ. 

 

2.6. Ɇɟɡɨɩɨɪɢɫɬɵɟ ɜɵɫɨɤɨɭɩɨɪяɞɨɱɟɧɧɵɟ ɫɢɥɢɤɚɝɟɥɢ  

 

         ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ IUPAC  ɦɟɡɨɩɨɪɢɫɬɵɦɢ ɧɚɡɵɜɚɸɬ 

ɦɚɬɟɪɢɚɥɵ ɫ ɞɢɚɦɟɬɪɨɦ ɩɨɪ ɨɬ 2,0 ɞɨ 50,0 ɧɦ. ȼ 1990 ɝ  ɜɩɟɪɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧ 

ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɦɟɡɨɩɨɪɢɫɬɵɯ ɫɢɥɢɤɚɬɨɜ ɫ ɭɩɨɪɹɞɨɱɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 

ɩɨɪ ɩɨ ɪɚɡɦɟɪɭ ɦɟɬɨɞɨɦ ɬɟɦɩɥɚɬɧɨɝɨ ɫɢɧɬɟɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ (ɉȺȼ). ɗɬɨ – ɝɚɥɨɝɟɧɢɞ  

ɝɟɤɫɚɞɟɰɢɥɬɪɢɦɟɬɢɥɚɦɦɨɧɢɹ, ɨɛɪɚɡɭɸɳɢɣ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɯ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɬɪɭɛɱɚɬɵɟ ɩɨɪɵ (Ʉɚɪɩɨɜ ɢ ɞɪ. URL: 

http://www.sorpchrom.vsu.ru/articles/20130201.pdf). 

            ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɩɨɥɢɫɢɥɢɤɚɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɰɟɥɥ ɩɪɢɜɨɞɢɬ ɤ 

ɮɨɪɦɢɪɨɜɚɧɢɸ ɠɟɫɬɤɨɣ ɫɢɥɢɤɚɬɧɨɣ ɫɬɪɭɤɬɭɪɵ. ɍɞɚɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɬɟɦɩɥɚɬɨɜ (ɦɢɰɟɥɥ ɉȺȼ) ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɷɤɫɬɪɚɤɰɢɟɣ ɉȺȼ 

ɷɬɚɧɨɥɨɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɤɚɥɶɰɢɧɢɪɨɜɚɧɢɟɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 540-550 °ɋ, 

ɉɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɤɨɦɩɨɡɢɬɚ ɢ ɭɞɚɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɭɱɚɟɬɫɹ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɚɹ 

ɧɚɥɢɱɢɟɦ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɪ. ɂɦɟɧɧɨ ɷɬɨ ɨɛɴɹɫɧɹɟɬ 

ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɡɨɩɨɪɢɫɬɵɯ ɫɢɥɢɤɚɬɨɜ. Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ 

ɛɵɥɢ ɧɚɡɜɚɧɵ FSM-16 (Folded Sheet Materials). ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɦɟɧɹɸɬ ɫɨɫɬɚɜ 

ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɩɪɢɪɨɞɭ ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɬɟɦɩɥɚɬɚ, ɢɫɬɨɱɧɢɤ ɫɢɥɢɤɚɬɚ: 1) ɫɢɥɢɤɚɬ ɧɚɬɪɢɹ; 2) ɨɪɝɚɧɨɫɢɥɨɤɫɚɧ 

(ɬɟɬɪɚɷɬɨɤɫɢɫɢɥɚɧ – ɌɗɈɋ, ɬɟɬɪɚɦɟɬɨɤɫɢɫɢɥɚɧ – ɌɆɈɋ); 3) ɪɚɫɬɜɨɪɵ ɫ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɨɰɟɧɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɢɥɢɤɚɬɚ ɢ ɞɪ. Ɇɟɡɨɩɨɪɢɫɬɵɟ 

ɤɪɟɦɧɟɡɟɦɵ ɫ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ  (Sɭɞ 

=1170÷1200 ɦ 2
 /ɝ, V ɩɨɪ = 0,80÷1.10 ɫɦ3

 /ɝ, dɩɨɪ = 3,5÷4,1 ɧɦ) ɨɛɪɚɡɭɸɬɫɹ ɜ 

http://www.sorpchrom.vsu.ru/articles/20130201.pdf
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ɭɫɥɨɜɢɹɯ ɜɥɢɹɧɢɹ ɨɞɧɨɜɚɥɟɧɬɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɢ ɤɨɦɩɨɡɢɰɢɢ ɫɢɧɬɟɡɚ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɚɥɨɝɟɧɢɞɨɜ ɚɥɤɢɥɩɢɪɢɞɢɧɢɹ ɫ ɞɥɢɧɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 

ɪɚɞɢɤɚɥɚ, ɪɚɜɧɨɣ 10, 12 ɢɥɢ 14.                

….  ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɷɧɚɧɬɢɨɦɟɪɵ – ɯɢɪɚɥɶɧɵɟ ɦɨɥɟɤɭɥɵ 

ɚɦɢɧɨɤɢɫɥɨɬ, ɫɚɯɚɪɨɜ, ɚ ɬɚɤɠɟ ɬɟɪɩɟɧɨɜ, ɚɧɬɢɛɢɨɬɢɤɨɜ, ɚɥɤɚɥɨɢɞɨɜ ɢ ɬ.ɞ. 

ɨɛɥɚɞɚɸɬ ɫɬɪɨɝɨɣ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶɸ ɜ ɞɟɣɫɬɜɢɢ ɧɚ ɠɢɜɭɸ ɤɥɟɬɤɭ. ɂɡɜɟɫɬɧɨ 

ɬɚɤɠɟ, ɱɬɨ ɫɪɟɞɢ ɨɤɨɥɨ 2000 ɪɚɫɬɟɧɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɞɢɰɢɧɟ ɟɫɬɶ ɜɢɞɵ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɷɮɢɪɧɵɯ ɦɚɫɟɥ, 

ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ – ɷɬɨ ɬɟɪɩɟɧɨɜɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɬɟɪɩɟɧɨɢɞɵ. 

ɐɟɥɶ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɡɚɤɥɸɱɚɟɬɫɹ  ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɧɬɟɡɚ ɢ ɩɪɢɦɟɧɟɧɢɹ ɫɢɥɢɤɚɬɧɵɯ ɯɢɪɚɥɶɧɨɫɟɥɟɤɬɢɜɧɵɯ 

ɫɨɪɛɟɧɬɨɜ ɞɥɹ ɷɧɚɧɬɢɨɦɟɪɧɨɣ ɨɱɢɫɬɤɢ ɢ ɨɛɨɝɚɳɟɧɢɹ ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɟɩɚɪɚɬɨɜ.  Ⱥɜɬɨɪɵ (Ivanov A.R., Prilepsky E.B., Italian Science Review. 2014; 4 

(13). ɪɪ.361-367) ɫɞɟɥɚɥɢ ɩɨɩɵɬɤɭ  ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 

ɫɨɡɞɚɬɶ ɫɢɥɢɤɚɬɧɵɣ ɫɨɪɛɟɧɬ, ɨɛɥɚɞɚɸɳɢɣ ɩɨɜɵɲɟɧɧɨɣ ɯɢɪɚɥɶɧɨɣ 

ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ. (ɫɦ. Ʌɚɛɨɪɚɬɨɪɧɭɸ ɪɚɛɨɬɭ № 1)  

         Ɉɛɪɚɛɨɬɤɭ ɷɮɢɪɧɵɯ ɦɚɫɟɥ ɪɚɫɬɟɧɢɣ ɩɨɥɭɱɟɧɧɵɦɢ ɫɨɪɛɟɧɬɚɦɢ 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɫɬɟɤɥɹɧɧɵɯ ɛɸɤɫɚɯ ɜ ɬɟɱɟɧɢɟ 1,5-2 ɫɭɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

ɞɨɫɬɢɝɚɥɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. Ɇɚɫɫɚ ɫɢɥɢɤɚɝɟɥɹ, 

ɜɡɹɬɨɝɨ ɞɥɹ ɨɩɵɬɚ, ɫɨɫɬɚɜɥɹɥɚ 1 ɝ. Ɉɛɴɟɦ ɷɮɢɪɧɨɝɨ ɦɚɫɥɚ  7 ɦɥ. 

ɉɨɥɹɪɢɦɟɬɪɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɩɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɠɢɞɤɢɯ 

ɨɛɪɚɡɰɨɜ ɢɫɯɨɞɧɵɯ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɷɮɢɪɧɵɯ ɦɚɫɟɥ ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ +19 0ɋ ɧɚ ɫɚɯɚɪɨɦɟɬɪɟ ɋɍ-4. Ⱦɥɢɧɚ ɤɸɜɟɬɵ ɫ ɨɛɪɚɡɰɨɦ  5,5 ɫɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɫɬɚɜɥɹɥɚ ± 0,02 %. Ɋɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ 

ɜɵɩɨɥɧɟɧ ɧɚ ɩɪɢɛɨɪɟ ȾɊɈɇ 3.0 (ɢɡɥɭɱɟɧɢɟ FeKα). ɗɥɟɤɬɪɨɧɧɨ-

ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɩɪɨɫɜɟɱɢɜɚɸɳɟɦ 

ɦɢɤɪɨɫɤɨɩɟ BS-613 “Tesla”.  ɍɞɟɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ ɫɢɥɢɤɚɬɧɵɯ 

ɨɛɪɚɡɰɨɜ ɛɵɥɢ ɢɡɦɟɪɟɧɵ ɦɟɬɨɞɚɦɢ Ʉɥɹɱɤɢɧɚ-Ƚɭɪɜɢɱɚ ɢ ȻɗɌ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ 
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ɧɟ.ɛɨɥɟɟ…10.%. 

          Ɇɟɬɨɞɨɦ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɦɚɬɨɱɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɨɫɬɚɜɲɢɯɫɹ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɫɢɥɢɤɚɬɧɵɯ ɨɫɚɞɤɨɜ, ɧɚ 

ɨɫɧɨɜɟ  ɤɨɬɨɪɵɯ ɛɵɥɢ ɫɢɧɬɟɡɢɪɨɜɚɧɵ  ɯɢɪɚɥɶɧɨ ɫɟɥɟɤɬɢɜɧɵɟ ɫɨɪɛɟɧɬɵ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ   ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɜ ɷɬɢɯ 

ɪɚɫɬɜɨɪɚɯ (ɪɇ 9-10), ɤɨɬɨɪɵɟ ɧɟ ɜɵɩɚɞɚɥɢ  ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ  HCl, ɫɨɫɬɚɜɢɥɚ 

ɨɤɨɥɨ 150 ɦ2/ɝ. ɇɚ ɪɢɫ. 2ɚ  ɢ 2ɛ ɩɪɢɜɟɞɟɧɵ ɮɨɬɨɝɪɚɮɢɢ ɪɚɫɬɜɨɪɚ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɩɨɥɭɱɢɥɢ ɨɫɚɞɨɤ ɛɟɡ ɞɟɣɫɬɜɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. Ɋɢɫ. 3ɚ ɢ 3ɛ  ɞɟɦɨɧɫɬɪɢɪɭɟɬ 

ɫɧɢɦɨɤ ɦɚɬɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɜ ɤɨɬɨɪɨɦ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɤɨɚɝɭɥɹɰɢɹ 

ɫɢɥɢɤɚɬɨɜ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ. Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɩɨɥɭɱɟɧɧɵɯ 

ɢɡɨɛɪɚɠɟɧɢɹɯ ɤɨɥɥɨɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ  ɞɨɫɬɚɬɨɱɧɨ 

ɱɟɬɤɨ ɪɚɡɥɢɱɢɦɵɯ ɨɛɴɟɤɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ 250-600 ɧɦ, ɚ ɜɨ 

ɜɬɨɪɨɦ – ɨɤɨɥɨ 1000 ɧɦ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɣɫɬɜɢɹ ɦɚɝɧɢɬɧɨɝɨ 

ɩɨɥɹ ɩɪɨɢɡɨɲɥɨ ɭɤɪɭɩɧɟɧɢɟ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɛɨɥɟɟ ɱɟɦ ɜ 1,7- 4 (ɬ.ɟ. ɜ 

ɫɪɟɞɧɟɦ 2,85) ɪɚɡɚ.   ɇɚ ɩɨɥɭɱɟɧɧɵɯ ɫɧɢɦɤɚɯ  ɬɚɤ ɠɟ ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɨ 

ɪɚɡɥɢɱɢɟ ɜ ɮɨɪɦɟ ɚɝɪɟɝɚɬɨɜ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ  ɡɚɦɟɬɧɭɸ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɪɢɟɧɬɚɰɢɢ ɦɢɰɟɥɥ ɤɨɥɥɨɢɞɧɨɝɨ 

ɪɚɫɬɜɨɪɚ ɜ ɭɫɥɨɜɢɹɯ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ. ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ 

ɬɚɤɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɤ ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ  

ɫɢɥɢɤɚɬɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɨɬɫɭɬɫɬɜɢɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɩɪɢ ɟɝɨ 

ɧɚɥɢɱɢɢ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ ɪɟɧɬɝɟɧɨ-ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɨɞɢɧɚɤɨɜɵ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ.  Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɯɢɪɚɥɶɧɨ 

ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɫɢɥɢɤɚɬɧɨɣ ɦɚɬɪɢɰɵ ɜɨɡɪɚɫɬɚɟɬ ɛɨɥɟɟ ɱɟɦ ɧɚ   ɩɨɪɹɞɨɤ ɡɚ 

ɫɱɟɬ ɨɪɢɟɧɬɢɪɭɸɳɟɝɨ  ɞɟɣɫɬɜɢɹ  ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɥɥɨɢɞɧɵɟ ɱɚɫɬɢɰɵ 

ɦɚɬɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɨɩɢɫɚɧɨ ɜ ɥɢɬɟɪɚɬɭɪɟ ɞɥɹ ɯɢɪɚɥɶɧɵɯ ɢ 

ɨɩɬɢɱɟɫɤɢ ɧɟɚɤɬɢɜɧɵɯ ɦɨɥɟɤɭɥ ɤɚɤ ɷɮɮɟɤɬ Ɏɚɪɚɞɟɹ. 

 



24 

 

                      ɚ 

 

 

             ɛ  

 

Ɋɢɫ 2. Ɏɨɬɨɝɪɚɮɢɹ ɪɚɫɬɜɨɪɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɢɥɢ ɨɫɚɞɨɤ ɛɟɡ ɞɟɣɫɬɜɢɹ 

ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ: ɚ – ɭɜɟɥɢɱɟɧɢɟ ɜ 16 000 ɪɚɡ, ɛ – ɭɜɟɥɢɱɟɧɢɟ ɜ 40 000 ɪɚɡ 
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Ɋɢɫ 3. Ɏɨɬɨɝɪɚɮɢɹ ɪɚɫɬɜɨɪɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɢɥɢ ɨɫɚɞɨɤ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɚɝɧɢɬɧɨɝɨ 

ɩɨɥɹ: ɚ – ɭɜɟɥɢɱɟɧɢɟ ɜ 16 000 ɪɚɡ, ɛ – ɭɜɟɥɢɱɟɧɢɟ ɜ 40 000 ɪɚɡ 
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    Лɚɛɨрɚтɨрɧɚя…рɚɛɨтɚ…№ 1 

 

ɋɢɧɬɟɡ ɫɢɥɢɤɚɬɧɨɝɨ ɫɨɪɛɟɧɬɚ ɫ ɯɢɪɚɥɶɧɵɦɢ ɧɚɧɨɩɨɪɚɦɢ  

 

 

          ɋɢɥɢɤɚɬɧɵɟ ɫɨɪɛɟɧɬɵ ɝɨɬɨɜɹɬ ɜ ɬɟɮɥɨɧɨɜɵɯ ɫɨɫɭɞɚɯ ɨɫɚɠɞɟɧɢɟɦ ɝɟɥɟɣ 

ɩɨɥɢɤɪɟɦɧɢɟɜɨɣ ɤɢɫɥɨɬɵ ɢɡ ɜɨɞɧɵɯ ɤɨɥɥɨɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ Na2SiO3 ɢ Ʉ2SiO3 

(ɪɇ>10). Ʉɨɚɝɭɥɹɰɢɸ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɚ. Ɇɚɝɧɢɬɧɵɣ ɩɨɬɨɤ ɜ ɫɨɫɭɞɚɯ ɧɚ ɦɚɝɧɢɬɧɨɣ ɦɟɲɚɥɤɟ ɬɢɩɚ 

ɆɆ-5,   ɢɡɦɟɪɟɧɧɧɵɣ  ɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɹ 

ɂɆɉ-05 ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɫɱɟɬɨɦ ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ    ɨɩɵɬɚ   ɢ ɧɟ 

ɩɪɟɜɵɲɚɟɬ    Ф≤ 0,1 ȼɛ.  Ʉɨɚɝɭɥɹɰɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɫɚɥɢɜɚɧɢɟɦ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɦɟɲɢɜɚɧɢɹ ɫ ɪɚɜɧɵɦ ɨɛɴɟɦɨɦ ɷɬɚɧɨɥɚ (70%-ɣ ɪɚɫɬɜɨɪ ɜ ɇ2Ɉ). Ɉɩɬɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɟ ɦɚɬɪɢɱɧɵɟ ɜɟɳɟɫɬɜɚ (ɥɟɜɨɦɢɰɟɬɢɧ, ɚɫɤɨɪɛɢɧɨɜɚɹ ɤɢɫɥɨɬɚ)  ɜɜɨɞɹɬɫɹ  

ɜ ɤɨɥɥɨɢɞɧɭɸ ɫɢɫɬɟɦɭ ɜ ɜɢɞɟ 0,1-0,25%-ɯ ɪɚɫɬɜɨɪɨɜ ɜ ɋ2ɇ5Ɉɇ ɢɡ ɪɚɫɱɟɬɚ 

ɨɤɨɥɨ 10 ɦɤɝ ɯɢɪɚɥɶɧɨɝɨ ɚɝɟɧɬɚ ɧɚ 1 ɝ ɫɢɥɢɤɚɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  ɉɨɫɥɟɞɭɸɳɭɸ 

ɨɛɪɚɛɨɬɤɭ ɨɫɚɞɤɚ ɩɪɨɜɨɞɹɬ 5%-ɦ ɪɚɫɬɜɨɪɨɦ HCl ɫ ɩɪɨɦɵɜɚɧɢɟɦ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɞɨ ɪɇ~8 ɢ ɩɪɨɫɭɲɢɜɚɧɢɟɦ ɜ ɷɤɫɢɤɚɬɨɪɟ ɫ 

ɫɢɥɢɤɚɝɟɥɟɦ ɩɪɢ t=20 
0
C, 30 ɱ. Ɍɚɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɨɥɠɧɚ   ɩɪɢɜɟɫɬɢ ɤ ɭɞɚɥɟɧɢɸ 

ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɯɢɪɚɥɶɧɨɝɨ ɚɝɟɧɬɚ ɢ ɮɢɡɢɱɟɫɤɢ ɫɨɪɛɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɢɡ 

ɫɢɥɢɤɚɬɧɨɝɨ ɫɨɪɛɟɧɬɚ. ɉɨɫɥɟ ɪɚɫɬɢɪɚɧɢɹ ɜ ɮɚɹɧɫɨɜɨɣ ɫɬɭɩɤɟ ɞɥɹ ɨɩɵɬɨɜ 

ɨɬɫɟɢɜɚɸɬ ɮɪɚɤɰɢɸ ɫ ɪɚɡɦɟɪɨɦ ɡɟɪɧɚ ɦɟɧɟɟ 0,016 ɦɦ. 

 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 
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ɫɢɧɬɟɡɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɦɟɡɨɩɨɪɢɫɬɵɯ   ɦɚɬɟɪɢɚɥɨɜ  ɩɪɢ 

ɫɨɪɛɰɢɨɧɧɨ-ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɪɚɡɞɟɥɟɧɢɢ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɢ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ɨɛɡɨɪ)  



27 

 

URL:http://www.sorpchrom.vsu.ru/articles/20130201.pdf 

 

      Ʉɨɧɶɤɨɜɚ Ɍ. ȼ., Ƚɨɪɞɢɟɧɤɨ Ɇ. Ƚ., Ⱥɥɟɯɢɧɚ Ɇ. Ȼ., Ɇɟɧɶɲɭɬɢɧɚ  ɇ. ȼ.    

    ɋɢɧɬɟɡ ɫɢɥɢɤɚɝɟɥɟɣ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɨɣ. // ɀɭɪɧɚɥ  

    ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ, 2014, Ɍ. 59, № 11, C. 1457-1461. 

     URL:http://naukarus.com/sintez-silikageley-s-kontroliruemoy-poristoy-strukturoy 

 

 Potapov V.N. Stereo and organic chemistry. Moscow, 1976 (In Russ.). 

 

Ivanov A.R., Prilepsky E.B.,   Tentativo  di  ottenere il    selettivo   sorbent   

   rispetto   ai    componenti     biologicamente     attiva    della   essencial   olio  di     

   eucalipto   immersion.  Italian Science Review; 4 (13) 2014, Ɋp.361-367. 

 

  Nebel B., Environmental science. How is the world arranged. Moscow. 1993. 

   Isidorov V.A.,       Introduction   to   the    chemical    ecotoxicology.        

   St-Petersburg. 1999. 

 

  Yan S., Sloane B. F., Molecular regulation     of     human     cathepsin     B: 

implication in pathologies. Biology Chemistry,     2003. Ɋp. 845-854. 

 

  Fuxman I.L., Isidorov V.A., Krutov V.I, Ivanov A.R., Metabolism of 

organic compounds in affected plants. Symposium "Phisiology of plants is a 

science of Millenium." Moscow. 1999. Ɋ.32. (In Russian). 

 

 Thomas L., Doyle L. A.   Edelman M. J., Lung cancer in women: emerging 

differences in epidemiology, biology, and therapy. Chest, 2005. Ɋp. 70-81. 

http://www.sorpchrom.vsu.ru/articles/20130201.pdf
http://naukarus.com/sintez-silikageley-s-kontroliruemoy-poristoy-strukturoy


28 

 

 

 Shaitan K.V.,     Tourleigh Y.V.,    Golik D.N.,      Kirpichnikov M.P.,  

Computer- aided molecular design of nanocontainers for inclusion and targeted 

delivery of bioactive compounds. J.Drug Delivery Science Technology, 16(4) 

2006. Ɋp.253-258. 

 

 Postnov V.N., Novikov A.G., Vahrutdinov A.G., Chemical      assembling 

of organic compounds on silicia. Symposium "Surface chemistry and nano-

technology". St -Petersburg. 1996. Ɋ.56. (In Russian) 

 

3. Ʉɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ 

ɜɟщɟɫɬɜ  

 

 ɉɨɜɟɪɯɧɨɫɬɶ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɰɟɧɬɪɨɜ Ʌɶɸɢɫɚ ɢ Ȼɪɟɧɫɬɟɞɚ ɤɚɤ ɨɫɧɨɜɧɨɝɨ, ɬɚɤ ɢ ɤɢɫɥɨɬɧɨɝɨ ɬɢɩɨɜ. 

ɉɪɢɧɚɞɥɟɠɧɨɫɬɶ ɰɟɧɬɪɨɜ ɤ ɥɶɸɢɫɨɜɫɤɨɦɭ (ɚɩɪɨɬɨɧɧɨɦɭ) ɬɢɩɭ ɨɩɪɟɞɟɥɹɬɫɹ 

ɧɚɥɢɱɢɟɦ ɚɤɰɟɩɬɨɪɧɨɝɨ, ɢɥɢ ɞɨɧɨɪɧɨɝɨ, ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, 

ɥɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɧɚ ɧɟɩɨɥɧɨɫɬɶɸ ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɵɯ ɚɬɨɦɚɯ ɜɟɳɟɫɬɜɚ ɧɚ ɟɝɨ 

ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɢɫɥɨɬɵ ɢ ɨɫɧɨɜɚɧɢɹ Ȼɪɟɧɫɬɟɞɚ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɚɞɫɨɪɛɰɢɢ ɦɨɥɟɤɭɥ ɜɨɞɵ ɢɥɢ ɟɟ ɮɪɚɝɦɟɧɬɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɰɟɧɬɪɚɯ 

Ʌɶɸɢɫɚ. ȼ ɫɥɭɱɚɟ ɚɤɰɟɩɬɨɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɗ+
 ɨɛɪɚɡɭɟɬɫɹ ɤɢɫɥɨɬɚ, ɚ ɜ ɫɥɭɱɚɟ 

ɞɨɧɨɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɗɈ: - ɨɫɧɨɜɚɧɢɟ.  ɋɢɥɚ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɝɪɭɩɩ ɩɟɪɟɜɨɞɢɬɶ 

ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɟ ɦɨɥɟɤɭɥɵ ɨɫɧɨɜɚɧɢɹ ɢɡ ɧɟɣɬɪɚɥɶɧɨɣ ɜ ɫɨɩɪɹɠɟɧɧɭɸ 

ɤɢɫɥɨɬɧɭɸ ɮɨɪɦɭ. ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɪɟɚɤɰɢɢ ɫ ɩɟɪɟɧɨɫɨɦ ɩɪɨɬɨɧɚ ɨɬ 
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ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɚɞɫɨɪɛɚɬɭ ɤɢɫɥɨɬɧɚɹ ɫɢɥɚ ɜɵɪɚɠɚɟɬɫɹ ɮɭɧɤɰɢɟɣ ɤɢɫɥɨɬɧɨɫɬɢ 

Ƚɚɦɦɟɬɚ H0. 

H0=pKa +lg([B]/[BH
+

]), 

  ɝɞɟ pKa ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɬɨɧɚ; [B] ɢ [BH
+

]   –  

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɣɬɪɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɩɪɹɠɟɧɧɨɣ 

ɤɢɫɥɨɬɵ. 

   ɉɟɪɟɧɨɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ ɨɬ ɚɞɫɨɪɛɚɬɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ H0 ɨɩɪɟɞɟɥɹɟɬɫɹ  

ɭɪɚɜɧɟɧɢɟɦ 

H0= -lgαA ɢ H0= pKa+ lg([B]/[ Bɇ+
]), 

 

ɝɞɟ αA– ɚɤɬɢɜɧɨɫɬɶ ɤɢɫɥɨɬɵ Ʌɶɸɢɫɚ ɢɥɢ ɚɤɰɟɩɬɨɪɚ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ. 

     ɋɢɥɭ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɨɰɟɧɢɜɚɸɬ 

ɜɢɡɭɚɥɶɧɨ ɩɨ ɢɡɦɟɧɟɧɢɸ ɨɤɪɚɫɤɢ ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ, ɢ ɜ ɫɥɭɱɚɟ 

ɢɞɟɧɬɢɱɧɨɫɬɢ ɨɤɪɚɫɤɢ ɤɢɫɥɨɬɧɨɣ ɮɨɪɦɵ ɢɧɞɢɤɚɬɨɪɚ ɫ ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɣ 

ɮɨɪɦɨɣ ɮɭɧɤɰɢɢ H0 ɪɚɜɧɚ ɢɥɢ ɧɢɠɟ ɡɧɚɱɟɧɢɣ pɄɚ ɞɚɧɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ. 

Ɇɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɛɨɥɶɲɟɣ ɤɢɫɥɨɬɧɨɫɬɢ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ. 

Ⱥɧɚɥɨɝɢɱɧɨ, ɩɪɢ ɚɞɫɨɪɛɰɢɢ ɧɚ ɬɜɟɪɞɨɦ ɨɫɧɨɜɚɧɢɢ ɤɢɫɥɨɬɧɨɣ ɮɨɪɦɵ 

ɢɧɞɢɤɚɬɨɪɚ ɩɨɹɜɥɹɟɬɫɹ ɨɤɪɚɫɤɚ, ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɹ ɟɝɨ ɫɨɩɪɹɠɟɧɧɨɣ ɨɫɧɨɜɧɨɣ 

ɮɨɪɦɵ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɦɟɸɬɫɹ ɰɟɧɬɪɵ ɨɫɧɨɜɧɨɣ 

ɫɢɥɵ. ɂɡɦɟɧɟɧɢɟɦ ɰɜɟɬɚ ɢɧɞɢɤɚɬɨɪɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ 

ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɡɧɚɱɟɧɢɣ pKa ɨɰɟɧɢɜɚɟɬɫɹ ɫɢɥɚ ɤɢɫɥɨɬɧɨɫɬɢ 

ɜɟɳɟɫɬɜɚ. ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɨɤɪɚɫɤɚ ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɧɚ ɬɜɟɪɞɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɳɟɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɜɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɟɝɨ ɤɢɫɥɨɬɧɨɣ ɢ 

ɨɫɧɨɜɧɨɣ ɮɨɪɦ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɢɫɭɬɫɬɜɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɢɫɥɨɬɧɵɯ ɢ 

ɨɫɧɨɜɧɵɯ ɰɟɧɬɪɨɜ ɞɚɧɧɨɣ ɫɢɥɵ H0=pKa. 

       Ʉɨɧɫɬɚɧɬɚ   ɞɢɫɫɨɰɢɚɰɢɢ  ɢɧɞɢɤɚɬɨɪɚ pKa   ɹɜɥɹɟɬɫɹ  ɦɟɪɨɣ  ɷɧɟɪɝɢɢ 

ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɪɟɚɝɢɪɭɸɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ 

ɜɵɫɬɭɩɚɸɬ ɰɟɧɬɪ ɚɞɫɨɪɛɰɢɢ ɢ ɦɨɥɟɤɭɥɚ ɢɧɞɢɤɚɬɨɪɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
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ɩɨɞɛɢɪɚɹ ɢ ɩɪɢɦɟɧɹɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɞɢɤɚɬɨɪɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ pKa, ɦɨɠɧɨ ɜɢɡɭɚɥɶɧɨ ɨɰɟɧɢɬɶ ɫɢɥɭ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɰɟɧɬɪɨɜ, 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. 
ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɞɪɭɝɢɯ ɫɩɨɫɨɛɨɜ ɨɰɟɧɤɢ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ   

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɰɟɧɬɪɨɜ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 

ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ. 

     Ʉɨɧɰɟɧɬɪɚɰɢɸ ɤɢɫɥɨɬɧɵɯ ɰɟɧɬɪɨɜ, ɧɚɩɪɢɦɟɪ, ɦɦɨɥɶ/ɝ ɢɥɢ ɦɦɨɥɶ/ɦ2
, 

ɢɡɦɟɪɹɸɬ ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɫɢɥɵ ɦɟɬɨɞɨɦ ɚɦɢɧɧɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɜ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɚ ɬɚɤɠɟ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɢ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɪɛɟɧɬɨɜ          

ɜ  ɇ-ɮɨɪɦɟ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

 

      ɋɨɪɛɟɧɬ ɜ ɇ-ɮɨɪɦɟ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɟɨɛɵɱɧɨ 

«ɦɧɨɝɨɨɫɧɨɜɧɭɸ» ɬɜɟɪɞɭɸ ɤɢɫɥɨɬɭ. ɉɨ ɫɭɳɟɫɬɜɭ ɧɟɣɬɪɚɥɢɡɚɰɢɹ, ɬ.ɟ. ɩɟɪɟɜɨɞ 

ɜ ɫɨɥɟɜɭɸ ɮɨɪɦɭ ɤɚɠɞɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɝɪɭɩɩɵ,  ɜɥɟɱɟɬ  ɡɚ ɫɨɛɨɣ   

ɢɡɦɟɧɟɧɢɟ   ɤɢɫɥɨɬɧɨɫɬɢ  «ɫɥɟɞɭɸɳɟɣ ɡɚ ɧɟɣ», ɩɨɫɤɨɥɶɤɭ ɜɫɟ ɨɧɢ ɜɦɟɫɬɟ 

ɫɨɫɬɚɜɥɹɸɬ ɚɧɫɚɦɛɥɶ ɮɭɧɤɰɢɨɧɚɥɨɜ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɦɚɤɪɨɪɚɞɢɤɚɥɟ. ɋ ɷɬɢɦ 

ɫɜɹɡɚɧ ɧɟɩɪɢɜɵɱɧɵɣ ɦɨɧɨɬɨɧɧɵɣ ɯɨɞ ɤɪɢɜɨɣ ɬɢɬɪɨɜɚɧɢɹ, ɨɫɨɛɟɧɧɨ 

ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ɩɪɢɪɨɞɧɵɯ ɢɨɧɢɬɨɜ ɫɥɚɛɨ ɤɢɫɥɨɬɧɨɝɨ ɬɢɩɚ ɧɚ 

ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɨɫɧɨɜɟ ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨ ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɚɦɢ ɨɫɚɠɞɟɧɢɹ, 

ɫɨɨɫɚɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɯ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɨɪɦ. 

    ȼ ɫɜɹɡɢ ɫ ɩɨɞɱɢɧɟɧɢɟɦ ɪɹɞɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɬɟɦ ɢɥɢ ɢɧɵɦ 

ɚɫɫɨɰɢɚɬɚɦ ɜ ɥɨɤɚɥɶɧɨɦ ɦɟɫɬɟ ɫɬɪɭɤɬɭɪɵ ɦɚɤɪɨɪɚɞɢɤɚɥɚ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ, ɱɬɨ ɨɬɪɚɠɚɟɬ ɮɨɪɦɚɥɶɧɭɸ ɫɬɟɩɟɧɶ 
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ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɷɬɨɣ ɫɬɪɭɤɬɭɪɵ, ɡɧɚɱɟɧɢɹ pKɚ ɞɚɠɟ ɪɨɞɫɬɜɟɧɧɵɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɢ ɫɨɡɞɚɜɚɬɶ ɫɩɟɤɬɪ ɤɢɫɥɨɬɧɨ-

ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɩɨɜɟɪɯɧɨɫɬɢ.     

 ɉɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɟ ɬɢɬɪɨɜɚɧɢɟ ɬɜɟɪɞɵɯ ɤɢɫɥɨɬ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɤɢɫɥɨɬɭ ɪɚɜɧɨɜɟɫɢɹ ɪɟɚɤɰɢɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ Kɞɢɫ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɜɚɪɢɚɧɬ ɨɛɪɚɛɨɬɤɢ ɤɪɢɜɨɣ 

ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɚɥɸɦɨɫɢɥɢɤɚɬɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɨɪɛɟɧɬɚ 

ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ. 

    Ɋɚɜɧɨɜɟɫɢɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ 

.   

    Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɪɟɚɤɰɢɢ ɨɬɪɚɠɚɟɬ ɚɤɬɢɜɧɨɫɬɶ ɨɛɪɚɡɰɚ ɜ ɪɟɚɤɰɢɢ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ: 

.   
 

   ȿɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɪɛɟɧɬɚ 

ɨɬɧɟɫɬɢ ɤ ɨɛɴɟɦɭ ɠɢɞɤɨɣ ɮɚɡɵ ɜ ɦɨɥɶ/ɞɦ3
, ɬɨɝɞɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɛɪɚɡɭɸɳɢɯɫɹ 

ɩɨ ɩɪɢɜɟɞɟɧɧɨɣ ɪɟɚɤɰɢɢ ɪɚɜɧɨɜɟɫɧɵɯ ɫɨɫɬɨɹɧɢɣ ɛɭɞɟɬ ɪɚɜɧɚ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɳɟɥɨɱɢ, ɪɚɫɯɨɞɭɟɦɨɣ ɧɚ ɢɯ ɨɛɪɚɡɨɜɚɧɢɟ: 

,   

   ɝɞɟ    - ɨɛɳɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɞɨɛɚɜɥɟɧɢɣ ɳɟɥɨɱɢ ɜ ɬɢɬɪɭɟɦɨɣ 

ɫɭɫɩɟɧɡɢɢ, ɚ  - ɪɚɜɧɨɜɟɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɢɨɧɨɜ ɜ 

ɪɚɫɬɜɨɪɟ. 

   Ɋɚɜɧɨɜɟɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɫɯɨɞɧɵɯ ɝɪɭɩɩɢɪɨɜɨɤ [=Al—OH] ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɨɣ  ɤɢɫɥɨɬɵ ɟɫɬɶ ɪɚɡɧɨɫɬɶ: 
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Ɍɚɛɥɢɰɚ 1. Ⱦɚɧɧɵɟ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɜɨɞɧɨɣ (30 ɫɦ3
) 

ɫɭɫɩɟɧɡɢɢ ɚɥɸɦɨɫɢɥɢɤɚɬɧɨɝɨ ɫɨɪɛɟɧɬɚ ɜ ɇ-ɮɨɪɦɟ (0,5 ɝ) ɪɚɫɬɜɨɪɨɦ 0,01 

ɦɨɥɶ/ɞɦ3 
NaOH 

 

VNaOH,ɦɥ pH CNaOH∙10
5
, 

ɦɨɥɶ/ɥ 

[OH
-]∙10

8
, 

ɦɨɥɶ/ɥ 

([OH
-
]/CNaOH)∙10

3  

      ɦɨɥɶ/ɥ 

 

0 5,40 - - - 

0,07 5,52 2,33 0,33 0,144 

0,20 5,71 6,62 0,51 0,077 

0,26 5,74 8,59 0,55 0,065 

0,39 5,91 12,83 0,81 0,063 

0,51 6,09 16,72 1,24 0,074 

0,71 6,37 23,12 2,32 0,100 

0,83 6,48 26,92 3,00 0,111 

0,97 6,58 31,32 3,83 0,122 

1,09 6,69 35,06 4,94 0,141 

1,23 6,74 39,39 5,48 0,139 

1,33 6,83 42,45 6,78 0,160 

1,47 6,92 46,71 8,39 0,180 

1,60 6,95 50,63 8,95 0,177 

1,74 6,99 54,82 9,79 0,179 

1,85 7,03 58,08 10,81 0,186 
 

 

 

Ɍɨɝɞɚ 

 
  

 

 

 

      

          ɩɨɫɥɟ ɥɢɧɟɚɪɢɡɚɰɢɢ ɭɪɚɜɧɟɧɢɟ ɢɦɟɟɬ ɜɢɞ: 
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ɢ ɪɟɲɚɟɬɫɹ ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɰɟɧɬɪɨɜ [=Al—OH]    ɢ  

ɤɨɧɫɬɚɧɬɵ ɪɚɜɧɨɜɟɫɢɹ Kɪɚɜ. . 

 

 

Ɋɢɫ 4. Ƚɪɚɮɢɤ ɩɨ ɞɚɧɧɵɦ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɩɨ ɬɚɛɥ. 1. 

 

    ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɤɪɢɜɨɣ  

ɬɢɬɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ.1 ɢ ɧɚ ɪɢɫ.4.   

Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɩɪɢɜɨɞɢɬ ɤ 

ɱɚɫɬɧɨɦɭ ɭɪɚɜɧɟɧɢɸ 

y=0,0117∙10
5∙x+0,0694 ∙10-3

, 

 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1/K[=Al—OH]= 0,0694∙10-3ɢ 1/[=Al—OH]=1170. 

ȼ ɢɬɨɝɟ [=Al—OH] = 0,854∙10-3 ɦɨɥɶ/ɥ, ɱɬɨ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 30 ɫɦ3 ɪɚɫɬɜɨɪɚ 

ɫɭɫɩɟɧɡɢɢ, ɜɡɹɬɵɯ ɞɥɹ ɚɧɚɥɢɡɚ, ɢ ɧɚɜɟɫɤɢ (0,5 ɝ) ɞɚɟɬ 0,051 ɦɦɨɥɶ/ɝ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɰɟɧɬɪɨɜ, ɩɪɢɧɢɦɚɸɳɢɯ ɭɱɚɫɬɢɟ ɜ ɨɛɦɟɧɟ. 

  ɉɨɧɹɬɧɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɚɠɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɝɪɭɩɩ [=Al—OH] 

ɥɢɲɶ ɜ ɥɟɝɤɨ ɞɨɫɬɭɩɧɨɣ ɱɚɫɬɢ ɡёɪɟɧ ɫɨɪɛɟɧɬɚ, ɧɟɣɬɪɚɥɢɡɭɸɳɢɯ ɳɟɥɨɱɶ  ɜ 

ɯɨɞɟ    ɛɵɫɬɪɨɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ       ( 10  ɦɢɧ)     ɪɚɜɧɨɜɟɫɢɹ.    ɑɬɨ     ɤɚɫɚɟɬɫɹ 

ɪɚɫɫɱɢɬɚɧɧɨɣ ɤɨɧɫɬɚɧɬɵ ɪɚɜɧɨɜɟɫɢɹ Kɪɚɜ=1,7 ∙10-7
, ɬɨ ɟɟ ɦɨɠɧɨ 
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ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɤɢɫɥɨɬɧɨɫɬɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɚɥɸɦɨɫɢɥɢɤɚɬɚ. 

 

Лɚɛɨрɚтɨрɧɚя…рɚɛɨтɚ…№ 3 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɪɛɟɧɬɨɜ 

ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ  ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɢɤɚɬɨɪɨɜ 

 

     Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɪɛɟɧɬɨɜ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɢ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɞɢɤɚɬɨɪɧɵɣ 

ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ, ɚɞɫɨɪɛɢɪɭɹɫɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɦɟɧɹɟɬ ɫɜɨɸ ɨɤɪɚɫɤɭ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɤɢɫɥɨɬɧɨɫɬɢ (ɨɫɧɨɜɧɨɫɬɢ) 

ɩɨɜɟɪɯɧɨɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɚɤɬɢɜɧɵɟ ɰɟɧɬɪɵ Ʌɶɸɢɫɚ ɢ Ȼɪɟɧɫɬɟɞɚ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨ 

ɤɢɫɥɨɬɧɨɣ ɫɢɥɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ  ɩɨɜɟɪɯɧɨɫɬɶ   ɢ   ɢɡɦɟɧɟɧɢɹ  ɟɟ  ɜ…ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɚɯ.  Ⱦɥɹ 

ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬ ɧɚɛɨɪ ɢɧɞɢɤɚɬɨɪɨɜ Ƚɚɦɦɟɬɚ ɫ ɢɡɦɟɧɹɸɳɢɦɢɫɹ 

ɡɧɚɱɟɧɢɹɦɢ pKa. 

        ȼɵɩɨɥɧɟɧɢɟ ɚɧɚɥɢɡɚ ɩɨ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɟ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. ȼ ɦɟɪɧɵɯ 

ɤɨɥɛɚɯ ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶɸ 100 ɫɦ3ɝɨɬɨɜɹɬ ɫɬɚɧɞɚɪɬɧɵɟ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ 

ɤɪɚɫɢɬɟɥɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ Cind 10
-4 ɦɨɥɶ/ɥ. ȼ ɩɟɪɜɭɸ ɫɟɪɢɸ ɤɚɥɢɛɪɨɜɚɧɧɵɯ 

ɩɪɨɛɢɪɨɤ ɟɦɤɨɫɬɶɸ 5 ɫɦ3 ɢɡ  ɦɟɪɧɵɯ  ɤɨɥɛ ɜɧɨɫɹɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɛɴɟɦɵ 

ɪɚɫɬɜɨɪɨɜ ɤɪɚɫɢɬɟɥɟɣ Vɤ, ɪɚɡɛɚɜɥɹɸɬ ɞɨ 5 ɫɦ3 ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɢ ɱɟɪɟɡ 10 ɦɢɧ ɮɨɬɨɦɟɬɪɢɪɭɸɬ ɧɚ ɮɨɬɨɤɨɥɨɪɢɦɟɬɪɟ ɢɥɢ ɧɚ 

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ ɜ ɤɸɜɟɬɚɯ ɫ ɞɥɢɧɨɣ ɨɩɬɢɱɟɫɤɨɝɨ ɩɭɬɢ 10 ɦɦ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɪɚɫɬɜɨɪɢɬɟɥɹ – ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɩɨɝɥɨɳɟɧɢɸ ɤɚɠɞɨɝɨ ɤɪɚɫɢɬɟɥɹ ɜ ɩɪɟɞɟɥɚɯ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ 

(Ⱥ) 0,12-1,4. ɂɡɦɟɪɹɸɬ ɡɧɚɱɟɧɢɹ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ Ⱥɨ ɪɚɫɬɜɨɪɨɜ ɤɪɚɫɢɬɟɥɟɣ ɞɨ 
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ɫɨɪɛɰɢɢ ɧɚ ɨɛɪɚɡɰɟ. ɉɨɫɥɟ ɮɨɬɨɦɟɬɪɢɪɨɜɚɧɢɹ ɫɨɞɟɪɠɢɦɨɟ ɤɸɜɟɬ ɫɧɨɜɚ 

ɩɟɪɟɥɢɜɚɸɬ ɜ ɩɪɨɛɢɪɤɭ ɢ ɞɨɛɚɜɥɹɸɬ ɧɚɜɟɫɤɢ ɨɛɪɚɡɰɚ m1 0,010 ɝ. ɉɨɫɥɟ 

ɭɫɬɚɧɨɜɥɟɧɢɹ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɬɟɱɟɧɢɟ 2 ɱ ɢɡɦɟɪɹɸɬ ɡɧɚɱɟɧɢɹ 

ɜɟɥɢɱɢɧɵ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ Ⱥ1. ɉɚɪɚɥɥɟɥɶɧɨ ɩɪɨɜɨɞɢɬɫɹ ɯɨɥɨɫɬɨɣ ɨɩɵɬ, ɞɥɹ 

ɱɟɝɨ ɜɨ ɜɬɨɪɭɸ ɫɟɪɢɸ ɤɚɥɢɛɪɨɜɚɧɧɵɯ ɩɪɨɛɢɪɨɤ ɟɦɤɨɫɬɶɸ 5 ɫɦ3  ɩɨɦɟɳɚɸɬ 

ɧɚɜɟɫɤɢ ɨɛɪɚɡɰɚ m2 m1, ɞɨɛɚɜɥɹɸɬ ɨɛɴɟɦ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ VH2O =  5 ɫɦ3
   

ɢ ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 2 ɱ. Ɂɚɬɟɦ ɪɚɫɬɜɨɪ ɞɟɤɚɧɬɢɪɭɸɬ ɜ ɞɪɭɝɭɸ ɩɪɨɛɢɪɤɭ, 

ɞɨɛɚɜɥɹɸɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɦ ɤɪɚɫɢɬɟɥɹ VK, ɞɨɜɨɞɹɬ ɞɨ 5 ɫɦ3 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɜɵɞɟɪɠɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ ɢ ɢɡɦɟɪɹɸɬ ɡɧɚɱɟɧɢɟ 

ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ A2. 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɫɥɭɱɚɢ: 

1) ɟɫɥɢ ɩɪɢ ɫɨɪɛɰɢɢ ɢɧɞɢɤɚɬɨɪɚ ɧɚ ɨɛɪɚɡɰɟ ɡɧɚɱɟɧɢɟ pH ɪɚɫɬɜɨɪɚ ɧɟ 

ɢɡɦɟɧɹɟɬɫɹ, ɬɨɝɞɚ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɢɧɞɢɤɚɬɨɪɚ ɞɨ ɫɨɪɛɰɢɢ ɞɨɥɠɧɚ 

ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɩɨɫɥɟ ɫɨɪɛɰɢɢ, ɬ.ɟ. A0>A1; 

 2) ɟɫɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɧɞɢɤɚɬɨɪɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɛɪɚɡɰɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 

ɜɨɨɛɳɟ, ɬɨ ɜɫɟ ɬɪɢ ɡɧɚɱɟɧɢɹ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ ɬɨɠɞɟɫɬɜɟɧɧɨ ɪɚɜɧɵ ɦɟɠɞɭ 

ɫɨɛɨɣ: 

A0≡ A1≡ A2; 

3) ɟɫɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɧɞɢɤɚɬɨɪɚ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɛɪɚɡɰɚ ɩɪɢɜɨɞɢɬ ɤ 

ɢɡɦɟɧɟɧɢɸ ɡɧɚɱɟɧɢɣ pH ɫɪɟɞɵ, ɧɨ ɫɨɪɛɰɢɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɬɨ 

ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɜ «ɯɨɥɨɫɬɨɦ» ɨɩɵɬɟ ɬɚɤ ɠɟ ɬɨɠɞɟɫɬɜɟɧɧɨ 

ɪɚɜɧɚ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɢɧɞɢɤɚɬɨɪɚ A1 

A2≡A1; 

4) ɜ ɫɥɭɱɚɟ ɚɞɫɨɪɛɰɢɢ ɢɧɞɢɤɚɬɨɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɡɧɚɱɟɧɢɹ pH ɫɪɟɞɵ ɜɟɥɢɱɢɧɚ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ A2 ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ 

ɛɨɥɶɲɟ, ɬɚɤ ɢ ɦɟɧɶɲɟ A0. Ⱥɛɫɨɪɛɰɢɨɧɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɢɧɞɢɤɚɬɨɪɚ ɩɨɫɥɟ 

ɫɨɪɛɰɢɢ A1 ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɞɨ ɫɨɪɛɰɢɢ A0 ɜ 
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ɫɥɭɱɚɟ, ɟɫɥɢ ɜɟɥɢɱɢɧɚ A2  ɛɨɥɶɲɟ A0. 

ɂɡɦɟɧɟɧɢɟ   ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ  ɜ  ɪɟɡɭɥɶɬɚɬɟ  ɚɞɫɨɪɛɰɢɢ  ɧɚ  ɩɨɜɟɪɯɧɨɫɬɢ   

ɨɛɪɚɡɰɚ ∆A ɧɚɯɨɞɹɬ ɩɨ ɪɚɡɧɨɫɬɢ A1 ɢ Ⱥ2: 

.  

     Ʉɨɥɢɱɟɫɬɜɨ ɢɧɞɢɤɚɬɨɪɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ Kg, ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɤɨɥɢɱɟɫɬɜɭ ɚɞɫɨɪɛɰɢɨɧɧɵɯ ɰɟɧɬɪɨɜ, ɤɢɫɥɨɬɧɨ-

ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɧɟ ɧɢɠɟ ɷɬɢɯ ɫɜɨɣɫɬɜ ɢɧɞɢɤɚɬɨɪɚ, ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɩɨ ɮɨɪɦɭɥɟ 

 

 

 

 

ɝɞɟ gind – ɤɨɥɢɱɟɫɬɜɨ ɢɧɞɢɤɚɬɨɪɚ, ɚɞɫɨɪɛɢɪɨɜɚɧɧɨɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ, 

ɦɨɥɶ/ɝ; 

ɋind – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɢɧɞɢɤɚɬɨɪɚ, ɦɨɥɶ/ɦɥ;  

Vind – ɨɛɴёɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢɧɞɢɤɚɬɨɪɚ, ɫɦ3
; 

Ⱥ0, Ⱥ1, Ⱥ2 –  ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ ɪɚɫɬɜɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɤɢɫɥɟɧɢɸ;                  

m1, m2 – ɧɚɜɟɫɤɢ ɨɛɪɚɡɰɚ, ɝ. 

Ɂɧɚɤ «-» ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ Ⱥ1 ɢ Ⱥ2 

ɨɬɧɨɫɢɬɟɥɶɧɨ Ⱥ0, ɬ.ɟ. Ⱥ1 ɢ Ⱥ2 ɦɟɧɶɲɟ Ⱥ0 ɢɥɢ Ⱥ1 ɢ Ⱥ2 ɛɨɥɶɲɟ Ⱥ0. 

Ɂɧɚɤ  «+» ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ Ⱥ1 ɢ Ⱥ2 

ɨɬɧɨɫɢɬɟɥɶɧɨ Ⱥ0. 

Ʉɪɢɜɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɰɟɧɬɪɨɜ ɚɞɫɨɪɛɰɢɢ ɫɬɪɨɹɬ ɜ ɤɨɨɪɞɢɧɚɬɚɯ 

gind = f(pKa). 

ɉɨɜɟɪɯɧɨɫɬɶ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɧɚɥɢɡɢɪɭɸɬ ɩɨ ɩɨɪɹɞɤɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɰɟɧɬɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɚ ɢɧɞɢɤɚɬɨɪɨɜ c         

pKa= -4,4 ÷+17,12 (ɬɚɛɥ. 2). 
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Ɍɚɛɥɢɰɚ 2. Ʉɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɟ ɢɧɞɢɤɚɬɨɪɵ  
 

ɂɧɞɢɤɚɬɨɪ pKa ɂɧɞɢɤɚɬɨɪ pKa 

2,4-Ⱦɢɧɢɬɪɨɚɧɢɥɢɧ -4,4 2,4,6-Ɍɪɢɯɥɨɪɮɟɧɨɥ +6,0 

2,4-Ⱦɢɯɥɨɪ-6-ɧɢɬɪɨɚɧɢɥɢɧ -3,22 Ȼɪɨɦɤɪɟɡɨɥɨɜɵɣ ɩɭɪɩɭɪɧɵɣ +6,4 

2-ɇɢɬɪɨɞɢɮɟɧɢɥɚɦɢɧ -2,1 ɨ-ɇɢɬɪɨɮɟɧɨɥ +6,9 

4-ɏɥɨɪ-2-ɧɢɬɪɨɚɧɢɥɢɧ -0,91 ɩ-ɇɢɬɪɨɮɟɧɨɥ +7,1 

ɨ-ɇɢɬɪɨɚɧɢɥɢɧ -0,29 Ȼɪɨɦɬɢɦɨɥɨɜɵɣ ɫɢɧɢɣ +7,3 

ɉɢɤɪɢɧɨɜɚɹ ɤɢɫɥɨɬɚ +0,71 Ɏɟɧɨɥɨɜɵɣ ɤɪɚɫɧɵɣ +8,0 

Ʉɪɢɫɬɚɥɥɢɱɟɫɤɢɣ
ɮɢɨɥɟɬɨɜɵɣ 

+0,8 ɦ-ɇɢɬɪɨɮɟɧɨɥ +8,4 

ɦ-ɇɢɬɪɨɚɧɢɥɢɧ +1,1 ɦ-ɏɥɨɪɮɟɧɨɥ +9,02 

Ȼɪɢɥɥɢɚɧɬɨɜɵɣ ɡɟɥёɧɵɣ +1,3 ɩ-ɏɥɨɪɮɟɧɨɥ +9,38 

Ɏɭɤɫɢɧ(ɨɫɧɨɜɚɧɢɟ) +2,1 ɉɢɪɨɤɚɬɟɯɢɧ +9,45 

ɩ-ɇɢɬɪɨɚɧɢɥɢɧ +2,5 Ɏɟɧɨɥ +10,0 

ɨ-ɏɥɨɪɧɢɬɪɨɚɧɢɥɢɧ +2,64 ɇɢɥɶɫɤɢɣ ɝɨɥɭɛɨɣ Ⱥ +10,5 

ɦ-ɏɥɨɪɧɢɬɪɨɚɧɢɥɢɧ +3,34 Ɍɪɨɩɟɨɥɢɧ Ɉ +11,8 

Ɇɟɬɢɥɨɜɵɣ ɨɪɚɧɠɟɜɵɣ +3,46 ɂɧɞɢɝɨɤɚɪɦɢɧ +12,9 

ɩ-ɏɥɨɪɧɢɬɪɨɚɧɢɥɢɧ +3,98 Ƚɥɢɤɨɥɶ +14,18 

Ȼɪɨɦɮɟɧɨɥɨɜɵɣ ɫɢɧɢɣ +4,1 2,4,6-Ɍɪɢɧɢɬɪɨ-ɦ-ɤɫɢɥɨɥ +16,50 

Ɇɟɬɢɥɨɜɵɣ ɤɪɚɫɧɵɣ +5,0 ɦ-Ⱦɢɧɢɬɪɨɛɟɧɡɨɥ +16,8 

ɏɪɢɡɨɢɞɢɧ +5,5 2,4-Ⱦɢɧɢɬɪɨɬɨɥɭɨɥ +17,12 

 

 

ȿɫɥɢ ɢɡɜɟɫɬɧɵ ɩɚɪɚɦɟɬɪɵ ɩɨɫɚɞɨɱɧɨɣ ɩɥɨɳɚɞɤɢ ɤɪɚɫɢɬɟɥɹ ɩɪɢ 

ɚɞɫɨɪɛɰɢɢ ɧɚ ɫɨɪɛɟɧɬɟ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɚ: 

 

 

, ɦ2/ɝ, 
 

   

ɝɞɟ  - ɩɨɫɚɞɨɱɧɚɹ ɩɥɨɳɚɞɤɚ ɤɪɚɫɢɬɟɥɹ, ɦ2
; 

N– ɱɢɫɥɨ Ⱥɜɨɝɚɞɪɨ; 

ȿ– ɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ,  ɦɨɥɶ/ɝ. 
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                        Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

 

        Ⱦɦɢɬɪɟɜɢɱ ɂ.ɇ. ɢ ɞɪ. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ. ɑ.1. 

ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɡɚɨɱɧɨɣ 

ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ / ɋɉɛȽɌɍɊɉ ɋɉɛ., 2014. 

         Ʉɨɦɢɫɫɚɪɟɧɤɨɜ Ⱥ.Ⱥ. ɢ ɞɪ. ɋɨɪɛɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ /  ɋɉɛȽɌɍɊɉ.  ɋɉɛ., 

2015. 

 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɨɛɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 

   Ɉɫɨɛɨɟ ɦɟɫɬɨ ɜ ɪɹɞɭ ɫɨɪɛɰɢɨɧɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɡɚɧɢɦɚɸɬ ɚɤɬɢɜɧɵɟ 

ɭɝɥɢ (Ⱥɍ). 

   ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ⱥɍ ɨɛɭɫɥɨɜɥɟɧɚ ɜɵɛɨɪɨɦ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɤɚɱɟɫɬɜɚ ɭɫɥɨɜɢɹɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

    ȼ ɫɬɪɭɤɬɭɪɟ Ⱥɍ ɜɵɞɟɥɹɸɬɫɹ ɬɪɢ ɜɢɞɚ ɩɨɪ. Ɇɚɤɪɨɩɨɪɵ ɫ ɪɚɞɢɭɫɨɦ 

ɤɪɢɜɢɡɧɵ ɩɨɜɟɪɯɧɨɫɬɢ 10000-20000 ɧɦ, ɫ ɨɛɴɟɦɨɦ ɩɨɪ 0,2-0,8 ɦ2/ɝ. 
Ɇɚɤɪɨɩɨɪɵ ɜ ɫɨɪɛɰɢɨɧɧɨɦ ɩɪɨɰɟɫɫɟ ɢɝɪɚɸɬ ɪɨɥɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɚɧɚɥɨɜ, ɩɨ 

ɤɨɬɨɪɵɦ ɦɨɥɟɤɭɥɵ ɫɨɪɛɬɢɜɚ ɩɪɨɧɢɤɚɸɬ ɜ ɝɥɭɛɶ ɡɟɪɧɚ ɫɨɪɛɟɧɬɚ. ɉɟɪɟɯɨɞɧɵɟ 

ɩɨɪɵ, ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 150 ɞɨ 10000.ɧɦ, 

ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɭɞɟɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬ 20 ɞɨ 70 ɦ2/ɝ ɩɪɢ ɨɛɴɟɦɟ ɩɨɪ 0,02-

0,1ɫɦ3/ɝ. ȼ ɫɥɭɱɚɟ ɭɝɥɟɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɠɢɞɤɢɯ ɫɪɟɞɚɯ (ɨɫɜɟɬɥɹɸɳɢɟ ɭɝɥɢ), 

ɨɛɴɟɦ ɩɨɪ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 0,7 ɫɦ3/ɝ ɩɪɢ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 200 – 400 ɦ2/ɝ. 

  ȼ ɫɥɭɱɚɟ ɦɚɤɪɨɩɨɪɢɫɬɵɯ ɨɛɪɚɡɰɨɜ, ɪɚɞɢɭɫ ɩɨɪ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɜ 

ɩɪɟɞɟɥɚɯ ɧɢɠɟ 150 ɧɦ, ɬ.ɟ. ɪɚɡɦɟɪɵ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɩɨɪ ɫɨɢɡɦɟɪɢɦɵ ɫ 

ɪɚɡɦɟɪɚɦɢ ɚɞɫɨɪɛɢɪɭɟɦɵɯ ɦɨɥɟɤɭɥ, ɨɛɴɟɦ ɦɚɤɪɨɩɨɪ Ⱥɍ ɫɨɫɬɚɜɥɹɟɬ              

0,2 - 0,6 ɫɦ3/ɝ. 
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   Ⱥɤɬɢɜɧɵɟ ɭɝɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɚɞɫɨɪɛɰɢɢ ɢɡ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɩɪɢɦɟɫɟɣ  

ɤɪɭɩɧɵɯ  ɦɨɥɟɤɭɥ ɢɥɢ ɱɚɫɬɢɰ  ɤɨɥɥɨɢɞɧɨɣ  ɫɬɟɩɟɧɢ   ɞɢɫɩɟɪɫɧɨɫɬɢ, ɫɨɞɟɪɠɚɬ ɜ 

ɫɨɫɬɚɜɟ ɩɟɪɟɯɨɞɧɵɟ ɩɨɪɵ ɢ ɨɬɥɢɱɚɸɬɫɹ, ɤɪɨɦɟ ɫɬɪɭɤɬɭɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 

ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 

   ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ Ⱥɍ ɞɥɹ ɪɚɛɨɬɵ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɫɨɪɚɡɦɟɪɧɵ ɫ ɨɛɳɢɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɪɛɚɬɨɜ, ɧɨ ɬɚɤɠɟ ɢɦɟɸɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, 

ɯɚɪɚɤɬɟɪɧɵɟ ɬɨɥɶɤɨ ɞɥɹ ɷɬɨɝɨ ɤɥɚɫɫɚ ɫɨɪɛɟɧɬɨɜ. 

 

Лɚɛɨрɚтɨрɧɚя…рɚɛɨтɚ…№ 4 .  

Ⱥɤɬɢɜɧɨɫɬɶ ɭɝɥɟɣ ɩɨ ɚɞɫɨɪɛɰɢɢ ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ 

 

     Ⱥɞɫɨɪɛɰɢɹ ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ ɞɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɨɜɟɪɯɧɨɫɬɢ 

ɚɤɬɢɜɧɨɝɨ ɭɝɥɹ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɩɨɪɚɦ ɢ ɫ ɞɢɚɦɟɬɪɨɦ ɛɨɥɶɲɟ 1,5 ɧɦ, ɱɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɚɞɫɨɪɛɰɢɟɣ ɤɪɚɫɢɬɟɥɹ ɤɚɤ ɩɥɨɫɤɨɣ ɩɥɚɫɬɢɧɵ. 

    Ⱥɤɬɢɜɧɨɫɬɶ ɭɝɥɟɣ ɩɨ ɦɟɬɢɥɟɧɨɜɨɦɭ ɝɨɥɭɛɨɦɭ ɨɰɟɧɢɜɚɟɬɫɹ ɜ ɟɞɢɧɢɰɚɯ 

ɬɢɬɪɚ ɩɨ ɨɩɪɟɞɟɥɹɟɦɨɦɭ ɜɟɳɟɫɬɜɭ. 

 Ɍɢɬɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɪɹɦɨɝɨ ɬɢɬɪɨɜɚɧɢɹ ɧɚɜɟɫɤɢ ɢɡɦɟɥɶɱɟɧɧɨɝɨ 

ɫɭɯɨɝɨ ɭɝɥɹ, ɦɟɞɥɟɧɧɨ (ɱɟɪɟɡ ɤɚɠɞɵɟ 5 ɦɢɧ), ɩɪɢɥɢɜɚɹ ɩɨɪɰɢɢ ɬɢɬɪɚɧɬɚ –

ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 1,5 ɦɝ/ɫɦ3 ɞɨ ɧɭɥɟɜɨɣ ɨɫɬɚɬɨɱɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ. Ɍɢɬɪɨɦ ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ ɫɱɢɬɚɟɬɫɹ ɱɢɫɥɨ «ɫɦ3
» 

ɨɛɟɫɰɜɟɱɢɜɚɸɳɟɝɨ ɪɚɫɬɜɨɪɚ. 

  Ɉɫɜɟɬɥɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭɝɥɹ ɩɨ ɦɟɬɢɥɟɧɨɜɨɦɭ ɝɨɥɭɛɨɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  ɇɚɜɟɫɤɭ ɭɝɥɹ, ɜɵɫɭɲɟɧɧɨɝɨ ɩɪɢ 110 
0ɋ ɜ ɬɟɱɟɧɢɟ 3 ɱ, 

ɪɚɜɧɭɸ 0,1 ɝ ± 0,01 ɝ, ɩɨɦɟɳɚɸɬ ɜ ɤɨɥɛɭ ɞɥɹ ɬɢɬɪɨɜɚɧɢɹ ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɫɦ3 

ɢ ɩɪɢɛɚɜɥɹɸɬ 10 ɫɦ3 (ɢɥɢ 5 ɫɦ3
) ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ   1,5 ɦɝ/ɫɦ3 ɢ ɜɡɛɚɥɬɵɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧ. ɉɨɫɥɟ ɨɫɜɟɬɥɟɧɢɹ 

ɩɟɪɜɨɣ ɩɨɪɰɢɢ ɪɚɫɬɜɨɪɚ ɤɪɚɫɢɬɟɥɹ ɩɪɨɞɨɥɠɚɸɬ ɞɢɫɤɪɟɬɧɨ ɩɨ 0,2-0,5 ɫɦ3 

ɩɪɢɥɢɜɚɬɶ ɪɚɫɬɜɨɪ ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ ɞɨ ɢɫɱɟɡɚɸɳɟɝɨ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧ 
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ɫɢɧɟɝɨ ɨɤɪɚɲɢɜɚɧɢɹ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɪɚɫɬɜɨɪɚ. 

    Ɉɫɜɟɬɥɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭɝɥɹ ɜɵɱɢɫɥɹɟɬɫɹ   ɜ   ɩɪɨɰɟɧɬɚɯ   ɤ   ɭɫɥɨɜɧɨ 

ɩɪɢɧɹɬɨɣ ɜɟɥɢɱɢɧɟ ɨɫɜɟɬɥɹɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɚɤɨɝɨ ɭɝɥɹ, 0,1 ɝ ɤɨɬɨɪɨɝɨ 

ɨɛɟɫɰɜɟɱɢɜɚɟɬ 20 ɫɦ3 
0,15%-ɝɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɦɟɬɢɥɟɧɨɜɨɝɨ ɝɨɥɭɛɨɝɨ. 

Ɉɫɜɟɬɥɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɚɤɨɝɨ ɭɝɥɹ ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɚ ɡɚ 100 %. 

 

 

Лɚɛɨрɚтɨрɧɚя…рɚɛɨтɚ…№ 5 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɭɝɥя ɩɨ ɣɨɞɧɨɦɭ ɱɢɫɥɭ (I) 

 

    Ƀɨɞɧɨɟ ɱɢɫɥɨ ɚɤɬɢɜɧɨɝɨ ɭɝɥɹ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɚɞɫɨɪɛɰɢɢ ɣɨɞɚ ɜ ɦɝ/ɝ ɭɝɥɹ 

ɜ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɦ ɜɢɞɟ ɢɡ ɪɚɡɛɚɜɥɟɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ 

ɪɚɜɧɨɜɟɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɪɚɜɧɨɣ 0,02 Ɇ, ɬ.ɟ. ɜ ɭɫɥɨɜɢɹɯ ɦɨɧɨɦɨɥɟɤɭɥɹɪɧɨɣ 

ɚɞɫɨɪɛɰɢɢ ɚɞɫɨɪɛɟɧɬɚ. 

   Ⱦɥɹ ɚɧɚɥɢɡɚ ɚɤɬɢɜɧɨɝɨ ɭɝɥɹ ɩɪɨɛɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɤɢɫɥɟɧɧɨɝɨ ɭɝɥɹ, 

ɧɚɜɟɫɤɭ ɫɨɪɛɟɧɬɚ, ɪɚɜɧɭɸ 20 ɝ, ɩɨɦɟɳɚɸɬ ɜ ɤɨɥɛɭ ɜɦɟɫɬɢɦɨɫɬɶɸ 200 ɫɦ3 ɫ  

0,2 Ɇ ɪɚɫɬɜɨɪɨɦ HCl. ɋɨɞɟɪɠɢɦɨɟ ɤɨɥɛɵ ɤɢɩɹɬɹɬ ɫ ɨɛɪɚɬɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ 

ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧ, ɚ ɡɚɬɟɦ ɷɬɨɬ ɭɝɨɥɶ, ɨɬɦɵɜɚɸɬ ɨɬ ɤɢɫɥɨɬɵ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 

ɜɨɞɨɣ, - ɞɨ ɢɫɱɟɡɧɨɜɟɧɢɹ ɯɥɨɪɢɞ-ɢɨɧɨɜ (ɩɨ ɪɟɚɤɰɢɢ  ɫ AgNO3) . ɉɟɪɟɞ 

ɨɩɪɟɞɟɥɟɧɢɟɦ ɚɤɬɢɜɧɨɫɬɢ ɭɝɨɥɶ ɜɵɫɭɲɢɜɚɸɬ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɩɪɢ 110 
0ɋ 

ɜ ɬɟɱɟɧɢɟ 2 ɱ. 

 

                                         Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

  Ʉɨɦɢɫɫɚɪɟɧɤɨɜ Ⱥ.Ⱥ. ɢ ɞɪ. ɋɨɪɛɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ  /  ɋɉɛȽɌɍɊɉ,  

ɋɉɛ.,   2015. 

  

       ȽɈɋɌ 16187-70-ȽɈɋɌ 16190-70. ɋɨɪɛɟɧɬɵ. Ɇɟɬɨɞɵ  ɢɫɩɵɬɚɧɢɣ.   
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URL: http://meganorm.ru/Data/426/42633.pdf 

 

         ȽɈɋɌ 12597-67 ɋɨɪɛɟɧɬɵ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɜɨɞɵ ɜ 

ɚɤɬɢɜɧɵɯ ɭɝɥɹɯ ɢ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɧɚ ɢɯ ɨɫɧɨɜɟ.  

URL: http://allgosts.ru/71/100/gost_12597-67.pdf 

 

 

5. ɉɊɂɆȿɇȿɇɂȿ ɋɈɊȻȿɇɌɈȼ ȼ ХɂɆɂЧȿɋɄɈɃ ɌȿХɇɈɅɈȽɂɂ 

 

 

ɉɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɪɛɟɧɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɯɢɦɢɱɟɫɤɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɜɟɞɟɧɨ ɧɢɠɟ. 

 Ɍɟɯɧɨɥɨɝɢɹ   ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ  ɜɟɳɟɫɬɜ  ɢ  ɦɢɧɟɪɚɥɶɧɵɯ  ɭɞɨɛɪɟɧɢɣ: 

ɨɱɢɫɬɤɚ ɤɚɪɛɨɧɚɬɨɜ ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ, ɟɞɤɨɝɨ ɧɚɬɪɚ, ɫɨɥɟɣ ɚɦɦɨɧɢɹ; 

ɩɨɥɭɱɟɧɢɟ ɣɨɞɚ ɢ ɛɪɨɦɚ; ɨɛɪɚɛɨɬɤɚ ɚɩɚɬɢɬɨɜɨɝɨ ɫɵɪɶɹ; ɩɨɥɭɱɟɧɢɟ ɮɨɫɮɨɪɧɨɣ 

ɤɢɫɥɨɬɵ ɢ ɬɪɢɧɚɬɪɢɣɮɨɫɮɚɬɚ, ɮɨɫɮɚɬɨɜ ɢ ɧɢɬɪɚɬɨɜ; ɩɨɥɭɱɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɨɜ 

ɫ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ; ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ; ɭɬɢɥɢɡɚɰɢɹ ɯɢɦɢɱɟɫɤɢɯ ɨɬɯɨɞɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɦɢɤɪɨɞɨɛɚɜɨɤ ɤ ɭɞɨɛɪɟɧɢɹɦ. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ: 

ɤɚɬɚɥɢɡ ɧɚ ɢɨɧɢɬɚɯ; ɞɟɝɢɞɪɚɬɚɰɢɹ ɢ ɪɚɮɢɧɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ; 

ɪɚɡɞɟɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ; ɜɵɞɟɥɟɧɢɟ   ɢ   ɨɱɢɫɬɤɚ ɩɪɨɞɭɤɬɨɜ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ, ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ. 

       Ƚɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ: 

ɩɟɪɟɪɚɛɨɬɤɚ ɪɭɞ ɫ ɩɨɥɭɱɟɧɢɟɦ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ; 

ɩɨɥɭɱɟɧɢɟ ɭɪɚɧɚ, ɡɨɥɨɬɚ; ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɪɚɫɳɟɩɥɟɧɢɹ ɭɪɚɧɚ. 

ɉɢɳɟɜɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ: 

http://meganorm.ru/Data/426/42633.pdf
http://allgosts.ru/71/100/gost_12597-67.pdf
http://allgosts.ru/71/100/gost_12597-67.pdf
http://allgosts.ru/71/100/gost_12597-67.pdf


42 

 

ɨɱɢɫɬɤɚ ɢ ɪɚɮɢɧɢɪɨɜɚɧɢɟ ɞɢɮɮɭɡɢɨɧɧɵɯ ɫɨɤɨɜ ɜ ɫɚɯɚɪɧɨɦ ɢ 

ɤɪɚɯɦɚɥɨɩɚɬɨɱɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ; ɨɱɢɫɬɤɚ ɝɥɸɤɨɡɵ, ɠɟɥɚɬɢɧɚ, ɝɥɢɰɟɪɢɧɚ; 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɨɥɨɤɚ ɢ ɦɨɥɨɱɧɵɯ ɤɨɧɫɟɪɜɨɜ, ɪɚɡɥɢɱɧɵɯ ɜɢɧ, ɮɪɭɤɬɨɜɵɯ 

ɫɨɤɨɜ; ɨɱɢɫɬɤɚ ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɚɫɟɥ. 

Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ: 

ɨɱɢɫɬɤɚ ɫɚɯɚɪɨɫɨɞɟɪɠɚɳɢɯ ɪɚɫɬɜɨɪɨɜ (ɝɢɞɪɨɥɢɡɚɬɨɜ ɞɪɟɜɟɫɢɧɵ); 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɪɦɨɜɵɯ ɞɪɨɠɠɟɣ; ɩɨɥɭɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɜ ɩɢɳɟɜɨɝɨ ɛɟɥɤɚ, 

ɚɦɢɧɨɤɢɫɥɨɬ ɢ ɞɪ. 

Ɏɚɪɦɚɰɟɜɬɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ: 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɚɥɤɚɥɨɢɞɨɜ, ɜɢɬɚɦɢɧɨɜ (ɩɟɧɢɰɢɥɥɢɧ, 

ɫɬɪɟɩɬɨɦɢɰɢɧ, ɤɨɮɟɢɧ, ɤɚɡɟɢɧ ɢ ɞɪ.); ɩɨɥɭɱɟɧɢɟ ɮɟɪɦɟɧɬɨɜ; 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɤɪɨɜɢ; ɢɡɜɥɟɱɟɧɢɟ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ  (ɢɫɤɭɫɫɬɜɟɧɧɚɹ 

ɩɨɱɤɚ, ɨɱɢɫɬɤɚ ɤɪɨɜɢ); ɜɵɞɟɥɟɧɢɟ ɢ ɨɱɢɫɬɤɚ ɜɢɪɭɫɨɜ; ɦɟɞɢɰɢɧɫɤɚɹ 

ɞɢɚɝɧɨɫɬɢɤɚ ɢ ɞɪ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɟɚɤɬɢɜɨɜ ɢ ɜɟɳɟɫɬɜ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ: 

ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɤɨɥɥɨɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ; ɩɨɥɭɱɟɧɢɟ ɨɫɨɛɨ ɱɢɫɬɵɯ ɜɟɳɟɫɬɜ 

ɪɚɡɥɢɱɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ. 

ȼɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 

 ɭɦɹɝɱɟɧɢɟ, ɨɛɟɫɫɨɥɢɜɚɧɢɟ ɜɨɞɵ; ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɩɚɪɚ; 

ɞɟɡɚɤɬɢɜɚɰɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɨɞ; ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɨɬ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ, ɫɟɪɧɢɫɬɵɯ, ɛɟɥɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ (ɜ ɯɢɦɢɱɟɫɤɢɯ, 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ, ɯɢɦɢɤɨ-ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ, ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɵɯ ɢ 

ɞɪɭɝɢɯ…ɩɪɨɢɡɜɨɞɫɬɜɚɯ). 
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6. ɉɊɂɆȿɊɇЫȿ ɌȿɆЫ ɄɍɊɋɈȼЫХ  ɊȺȻɈɌ 

 

 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɜ ɞɚɧɧɨɦ ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ ɦɚɬɟɪɢɚɥɵ ɩɨɡɜɨɥɹɸɬ 

ɫɬɭɞɟɧɬɚɦ ɜɵɛɪɚɬɶ ɬɟɦɭ ɞɥɹ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɵ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ, ɢɥɢ 

ɩɪɟɞɥɨɠɢɬɶ ɫɜɨɸ ɫ ɬɟɦ, ɱɬɨɛɵ ɨɧɚ ɫɨɞɟɪɠɚɥɚ ɜ ɤɚɱɟɫɬɜɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ – ɤɪɚɬɤɢɣ ɥɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɩɨ ɧɟɣ, ɨɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ, 

ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɨ ɞɚɧɧɨɦɭ ɢɫɬɨɱɧɢɤɭ (ɢɥɢ ɞɪɭɝɢɦ), ɟɝɨ ɪɟɡɭɥɶɬɚɬɵ,   ɚɧɚɥɢɡ ɢ 

ɜɵɜɨɞɵ.  

 

1. ɉɨɥɭɱɟɧɢɟ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

1.1. ɋɢɧɬɟɡ ɫɨɪɛɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɯ ɨɤɫɢɞɨɜ  ɦɧɨɝɨɜɚɥɟɧɬɧɵɯ 

ɷɥɟɦɟɧɬɨɜ. 

1.2. ɋɢɧɬɟɡ ɝɟɬɟɪɨɨɤɫɢɞɧɵɯ ɫɨɪɛɟɧɬɨɜ. 

1.3. Ɂɨɥɶ-ɝɟɥɶ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɜɨɥɨɤɧɢɫɬɵɯ ɫɨɪɛɟɧɬɨɜ. 

1.4. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɪɛɟɧɬɨɜ ɢɨɧɚɦɢ ɦɟɬɚɥɥɨɜ. 

1.5. ɉɨɥɭɱɟɧɢɟ ɦɧɨɝɨɫɥɨɣɧɵɯ ɫɨɪɛɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɫɤɨɥɶɤɨ ɢɨɧɨɜ 

ɦɟɬɚɥɥɨɜ ɜ ɡɚɞɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

1.6. ɉɨɥɭɱɟɧɢɟ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɮɚɡɟ ɫɨɪɛɟɧɬɚ ɧɚ  

 ɨɫɧɨɜɟ ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ. 

1.7. ɉɨɥɭɱɟɧɢɟ ɪɟɞɨɤɫɢɬɨɜ. 

1.8. ɋɢɧɬɟɡ ɧɚɧɨɰɟɥɥɸɥɨɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɢɨɧɨɨɛɦɟɧɧɨɣ ɮɭɧɤɰɢɟɣ. 

1.9. ɋɢɧɬɟɡ ɫɨɪɛɰɢɨɧɧɨ-ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɦɟɬɨɞɨɦ ɚɤɬɢɜɚɰɢɢ ɦɚɬɪɢɰ. 

1.10. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɦɟɬɨɞɨɦ ɞɨɡɢɪɨɜɚɧɧɨɣ ɩɪɨɩɢɬɤɢ. 

 

2.Ɉɰɟɧɤɚ ɫɜɨɣɫɬɜ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ (ɫɨɪɛɟɧɬɵ, ɧɨɫɢɬɟɥɢ, ɧɚɩɨɥɧɢɬɟɥɢ ɢ ɞɪ.). 

2.1. Ɉɰɟɧɤɚ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɨɪɛɰɢɢ ɧɚ ɩɪɢɦɟɪɚɯ  

        ɜɵɛɪɚɧɧɵɯ ɩɚɪ ɢɨɧɨɜ. 
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 2.2.Ɉɰɟɧɤɚ ɨɛɪɚɬɢɦɨɫɬɢ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɧɚ ɩɪɢɦɟɪɚɯ ɪɟɝɟɧɟɪɚɰɢɢ   

       ɢɨɧɢɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɰɟɥɥɸɥɨɡɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

     ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ (ɮɚɡɵ    

        ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɪɚɫɯɨɞ, ɞɨɛɚɜɤɢ ɤ    

       ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɦ ɪɚɫɬɜɨɪɚɦ, ɫɩɨɫɨɛ ɪɟɝɟɧɟɪɚɰɢɢ ɢ ɞɪ.). 

 

2.3.Ɉɰɟɧɤɚ KȺ/ȼ ɢ Kɧɚɛ ɢɨɧɢɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɥɟɜɵɯ ɮɨɪɦɚɯ(ɩɨɩɚɪɧɨ). 

2.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ  ɨɛɴɟɦɧɨɣ ёɦɤɨɫɬɢ (ȾɈȿ) ɢɨɧɢɬɨɜ   

          ɩɨ…ɤɚɬɢɨɧɚɦ ɠɟɫɬɤɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɨɧɚɦɢ ɞɪɭɝɢɯ     

          ɦɟɬɚɥɥɨɜ. 
2.5.Ɉɩɪɟɞɟɥɟɧɢɟ ȾɈȿ ɚɧɢɨɧɢɬɨɜ ɩɨ ɢɨɧɚɦ ɤɪɟɦɧɟɜɨɣ ɤɢɫɥɨɬɵ ɜ 

         ɫɪɚɜɧɟɧɢɢ ɫ ɢɨɧɚɦɢ Cl
-
, SO4

2-
. 

2.6.Ɉɩɪɟɞɟɥɟɧɢɟ ɪKa ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ. 

2.7.Ɉɩɪɟɞɟɥɟɧɢɟ H0  ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ   

          ɢɧɞɢɤɚɬɨɪɨɜ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 

2.8.Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɝɨ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɫ   

          ɩɪɢɦɟɧɟɧɢɟɦ ɢɨɧɢɬɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ   

          ɝɪɭɩɩɚɦɢ. 

2.9.Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɩɨɥɟɣ ɧɚ  ɚɞɫɨɪɛɰɢɢ ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ 

ɢɨɧɢɬɚɦɢ. 

2.10.Ɉɰɟɧɤɚ ɫɨɞɟɪɠɚɧɢɹ ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɵɯ ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ ɜ ɮɚɡɟ   

           ɫɨɪɛɟɧɬɚ ɦɟɬɨɞɨɦ ȼɑɌ. 

3. Ɍɟɯɧɨɥɨɝɢɢ ɩɪɢɦɟɧɟɧɢɹ ɫɨɪɛɟɧɬɨɜ. 

3.1.Ɉɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ  

          ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ (ɜɚɪɢɚɧɬɵ ɩɨ ɩɪɨɮɢɥɹɦ ɩɨɞɝɨɬɨɜɤɢ      

        ɫɩɟɰɢɚɥɢɫɬɨɜ) 
3.2.ɉɨɞɝɨɬɨɜɤɚ ɜɨɞɵ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɟ ɢ ɧɚ  ɩɪɟɞɩɪɢɹɬɢɹɯ ɯɢɦɢɱɟɫɤɨɣ 
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ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: 

- ɨɛɟɫɤɪɟɦɧɢɜɚɧɢɟ ɜɨɞɵ; 

- ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɜɨɞɵ; 

- ɨɛɟɫɤɢɫɥɨɪɨɠɢɜɚɧɢɟ ɜɨɞɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɞɨɤɫɢɬɨɜ; 

- ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɜɨɞɵ; 

- ɭɞɚɥɟɧɢɟ ɋɉȺȼ; 

- ɭɞɚɥɟɧɢɟ ɦɚɪɝɚɧɰɚ; 

- ɫɧɢɠɟɧɢɟ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɜɨɞɵ; 

- ɭɦɹɝɱɟɧɢɟ ɜɨɞɵ; 

- ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɞɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɩɚɪɚɦɟɬɪɭ. 

3.3.ɉɪɢɦɟɧɟɧɢɟ ɫɨɪɛɟɧɬɨɜ ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɯɢɦɢɢ: 

- ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɦɢɤɪɨɩɪɢɦɟɫɟɣ; 

- ɪɚɡɞɟɥɟɧɢɟ ɫɦɟɲɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɣ; 

- ɛɭɦɚɠɧɚɹ ɨɫɚɞɨɱɧɚɹ ɬɨɧɤɨɫɥɨɣɧɚɹ ɯɪɨɦɚɬɨɝɪɚɮɢɹ; 

- ɤɨɥɨɪɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɜɟɳɟɫɬɜ ɫɨɪɛɰɢɟɣ ɧɚ ɧɢɬɹɯ; 

- ɨɱɢɫɬɤɚ ɩɪɟɩɚɪɚɬɨɜ ɨɬ ɩɪɢɦɟɫɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɪɛɟɧɬɨɜ ɪɚɡɥɢɱɧɨɣ 

ɩɪɢɪɨɞɵ; 
- ɪɚɫɬɜɨɪɟɧɢɟ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɨɧɢɬɨɜ. 

3.4.Ɍɟɯɧɨɥɨɝɢɹ ɢɨɧɨɨɛɦɟɧɧɨɝɨ ɫɢɧɬɟɡɚ ɡɚɞɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

3.5.ɋɨɜɦɟɳɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɷɤɫɬɪɚɤɰɢɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɫ ɫɨɪɛɰɢɟɣ   

          ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɪɛɟɧɬɚɯ. 

3.6. ɉɪɢɦɟɧɟɧɢɟ ɧɚɩɨɥɧɢɬɟɥɟɣ, ɩɢɝɦɟɧɬɨɜ ɧɨɫɢɬɟɥɟɣ,   

   ɨɛɥɚɞɚɸɳɢɯ ɫɨɪɛɰɢɨɧɧɨɣ ɮɭɧɤɰɢɟɣ ɜ ɬɟɯɧɨɥɨɝɢɢ ɐȻɉ: 

-  ɜɥɢɹɧɢɟ  ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɝɟɬɟɪɨɝɟɧɧɵɯ  ɞɨɛɚɜɨɤ ɧɚ ɩɪɨɰɟɫɫ     

  ɪɚɡɦɨɥɚ ɰɟɥɥɸɥɨɡɵ; 

- ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ  ɦɚɤɭɥɚɬɭɪɵ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɩɭɫɤɚ ɫ  

ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɧɨɞɢɫɩɟɪɫɧɵɯ ɫɨɪɛɟɧɬɨɜ – ɤɨɥɥɟɤɬɨɪɨɜ ɥɢɩɤɢɯ ɜɟɳɟɫɬɜ; 

- ɫɨɪɛɰɢɹ ɫɦɨɥɹɧɵɯ ɤɢɫɥɨɬ ɧɚ ɤɚɨɥɢɧɟ, ɬɚɥɶɤɟ, ɦɟɥɟ ɢ ɞɪ., ɚ ɬɚɤɠɟ ɧɚ ɢɯ 
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ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɨɪɦɚɯ. 

3.7.ȼɵɛɨɪ ɫɨɪɛɟɧɬɚ ɞɥɹ ɨɱɢɫɬɤɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɨɬ ɩɪɢɦɟɫɟɣ. 

3.8.Ƚɥɭɛɨɤɨɟ ɨɛɟɫɤɢɫɥɨɪɨɠɢɜɚɧɢɟ ɜɨɞɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 

ɫɨɪɛɟɧɬɨɜ. 

3.9.Ⱥɞɫɨɪɛɰɢɹ ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ ɧɚ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɩɨɥɢɦɟɪɚɯ (ɤɪɚɯɦɚɥ, 

ɩɟɤɬɢɧ, ɚɪɚɛɢɧɨɝɚɥɚɤɬɚɧ). 

3.10.ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɧɨɪɟɚɤɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɫɨɪɛɰɢɨɧɧɨ-ɚɤɬɢɜɧɨɝɨ 

ɰɟɥɥɸɥɨɡɧɨɝɨ ɤɨɦɩɨɡɢɬɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɜɟɳɟɫɬɜ. 
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