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ɈȻЩȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺȻɈɌɕ 

 

Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ 
ɋɨɫɬɚɜ, ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɥɢɝɧɨɭɝɥɟɜɨɞɧɵɯ ɤɨɦɩɨɡɢɬɨɜ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɧɚ-

ɧɨɭɪɨɜɧɟ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɢɢ ɦɭɥɶɬɢɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜ ɩɪɨ-
ɰɟɫɫɟ ɛɢɨɫɢɧɬɟɡɚ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɩɨɜɟɞɟɧɢɟ 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɨɥɢɦɟɪɨɜ ɩɪɢ ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ. Ⱥɤɬɢɜɧɨɫɬɶ 
ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɤɥɟɬɤɢ ɡɚɜɢɫɢɬ ɨɬ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬ-
ɫɹ ɚɛɢɨɬɢɱɟɫɤɨɟ, ɛɢɨɬɢɱɟɫɤɨɟ ɢ ɚɧɬɪɨɩɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɢɡɭɱɟɧɢɟ 
ɜɨɩɪɨɫɨɜ ɛɢɨɫɢɧɬɟɡɚ ɤɨɦɩɨɧɟɧɬɨɜ ɤɥɟɬɨɱɧɵɯ ɨɛɨɥɨɱɟɤ, ɢɯ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɜɥɢɹɧɢɟ ɧɚ ɷɬɢ ɩɪɨɰɟɫɫɵ ɤɨɦɩɥɟɤɫɚ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ ɩɪɢɨɛɪɟɬɚɸɬ 
ɜɫɟ ɛɨɥɶɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ. 

ɋ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɡɢɰɢɣ ɞɪɟɜɟɫɧɨɟ ɜɟɳɟɫɬɜɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɛɢɨɧɚɧɨɤɨɦ-
ɩɨɡɢɬ. Ɉɫɧɨɜɭ ɞɪɟɜɟɫɢɧɵ ɤɚɤ ɯɜɨɣɧɵɯ, ɬɚɤ ɢ ɥɢɫɬɜɟɧɧɵɯ ɜɢɞɨɜ ɫɨɫɬɚɜɥɹɸɬ ɩɨɥɢɫɚɯɚ-
ɪɢɞɧɵɟ ɤɨɦɩɨɧɟɧɬɵ (ɰɟɥɥɸɥɨɡɚ, ɝɟɦɢɰɟɥɥɸɥɨɡɵ ɢ ɩɟɤɬɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ), ɚ ɬɚɤɠɟ 
ɩɨɥɢɮɟɧɨɥ ɧɟɪɟɝɭɥɹɪɧɨɝɨ ɫɬɪɨɟɧɢɹ – ɥɢɝɧɢɧ. Ɏɭɧɤɰɢɢ ɥɢɝɧɢɧɚ ɜ ɞɪɟɜɟɫɢɧɟ ɡɚɤɥɸ-
ɱɚɸɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɟɝɨ ɭɱɚɫɬɢɢ ɜ ɩɪɨɰɟɫɫɚɯ ɛɢɨɫɢɧɬɟɡɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɩɪɢɞɚɧɢɢ ɠɟɫɬɤɨɫɬɢ ɭɝɥɟɜɨɞɧɨɣ 
ɤɨɦɩɨɡɢɰɢɢ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɢ ɡɚɳɢɬɟ ɪɚɫɬɟɧɢɹ ɨɬ ɩɚɬɨɝɟɧɨɜ. ȼɨ ɦɧɨɝɨɦ ɷɬɨ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɨɣ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɥɢɝɧɢɧɚ. Ɉɫ-
ɧɨɜɧɨɣ ɬɪɭɞɧɨɫɬɶɸ ɩɪɢ ɢɡɭɱɟɧɢɢ ɥɢɝɧɢɧɨɜ ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɜɵɞɟɥɟɧɢɹ ɜ 
ɧɟɢɡɦɟɧɧɨɦ ɜɢɞɟ ɜ ɫɢɥɭ ɜɵɫɨɤɨɣ ɥɚɛɢɥɶɧɨɫɬɢ, ɱɬɨ ɞɟɥɚɟɬ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɧɟɪɚɡɪɭɲɚɸɳɢɯ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɜɵɫɨɤɨɬɨɱɧɨɣ ɩɪɢɛɨɪɧɨɣ 
ɛɚɡɵ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɧɨɜɵɟ ɞɚɧɧɵɟ ɢ ɭɬɨɱɧɢɬɶ ɢɦɟɸɳɢɟɫɹ ɫɜɟɞɟɧɢɹ ɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɢ ɥɢɝɧɢɧɚ ɜ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɟ, ɟɝɨ ɫɜɹɡɢ ɫ ɩɨɥɢɫɚɯɚɪɢɞɚɦɢ, ɚ ɬɚɤɠɟ ɨɫɨɛɟɧɧɨɫɬɹɯ 
ɫɬɪɨɟɧɢɹ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɥɢɝɧɨɭɝɥɟɜɨɞɧɨɣ ɦɚɬɪɢɰɵ. 

 

Цɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɫɬɚ-
ɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɯɜɨɣɧɵɯ ɧɚ ɩɪɢɦɟɪɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛɵɤɧɨ-
ɜɟɧɧɨɝɨ (Juniperus Communis L.). 

 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 

 ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɛɢɨɨɛɴɟɤɬɚ ɢ ɪɟɝɢɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ; 
 ɢɡɭɱɢɬɶ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞ-

ɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɨɪɢɬɟɬɧɵɟ ɮɚɤɬɨɪɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɩɨɧɟɧɬɨɜ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ; 

 ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ (ɩɟɪɨɤɫɢɞɚɡɧɨɝɨ) ɤɚɬɚɥɢɡɚ ɧɚ ɯɢɦɢɱɟ-
ɫɤɢɟ ɩɪɨɰɟɫɫɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ; 

 ɢɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɩɪɢɪɨɞɭ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɥɢɝɧɢɧɚ 
ɜ ɩɪɨɰɟɫɫɟ ɛɢɨɫɢɧɬɟɡɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ; 

 ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɭɥɶɬɪɚɦɢɤɪɨɫɬɪɨɟɧɢɹ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɥɢɝ-
ɧɨɭɝɥɟɜɨɞɧɨɣ ɦɚɬɪɢɰɵ, ɚ ɬɚɤɠɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɯɢɦɢɱɟ-
ɫɤɨɣ ɩɪɢɪɨɞɵ ɤɨɦɩɨɧɟɧɬɨɜ ɞɪɟɜɟɫɢɧɵ. 

 



4 
 

 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ 
ɉɨɥɭɱɟɧɵ ɧɨɜɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɞɪɟɜɟɫɢɧɵ 

ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧ ȿɜɪɨɩɟɣɫɤɨ-
ɝɨ ɋɟɜɟɪɚ Ɋɨɫɫɢɢ. Ɉɩɪɟɞɟɥɟɧɵ ɩɪɢɨɪɢɬɟɬɧɵɟ ɮɚɤɬɨɪɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ 
ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɛ-
ɪɚɡɨɜɚɧɢɹ ɭɝɥɟɜɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɪɟɝɢɨɧɚ. 

ɉɨɥɭɱɟɧɵ ɧɨɜɵɟ ɞɚɧɧɵɟ ɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɟ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜɚɯ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɦɚɫɫɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɦɚɥɨɢɡɦɟɧɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ-
ɬɢɜɧɨɝɨ ɥɢɝɧɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. ɉɨɤɚɡɚɧɚ ɡɧɚɱɢɬɟɥɶɧɚɹ ɪɨɥɶ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɟɪɨɤ-
ɫɢɞɚɡ ɤɚɤ ɪɟɝɭɥɹɬɨɪɨɜ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɛɢɨɫɢɧɬɟɡɟ ɢ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ 
ɥɢɝɧɢɧɚ. 

Ɇɟɬɨɞɚɦɢ ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɢ ɚɬɨɦɧɨ-ɫɢɥɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɩɨɥɭɱɟ-
ɧɵ ɧɨɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɫɬɪɨɟɧɢɹ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ 
ɦɨɠɠɟɜɟɥɶɧɢɤɚ. Ⱦɨɤɚɡɚɧɚ ɫɩɢɪɚɥɶɧɚɹ ɨɪɢɟɧɬɚɰɢɹ ɦɢɤɪɨɮɢɛɪɢɥɥ ɜ ɫɥɨɹɯ ɜɬɨɪɢɱɧɨɣ 
ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ. ɉɨɥɭɱɟɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɝɥɨɛɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɦɚɤɪɨɦɨɥɟɤɭ-
ɥɹɪɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɥɢɝɧɢɧɚ ɫ ɧɟɰɟɥɥɸɥɨɡɧɵɦɢ ɩɨɥɢɫɚɯɚɪɢɞɚɦɢ. 

 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ 

ɉɪɟɞɥɨɠɟɧɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɨɟɧɢɹ ɥɢɝɧɨ-
ɭɝɥɟɜɨɞɧɨɣ ɦɚɬɪɢɰɵ ɞɪɟɜɟɫɢɧɵ ɦɟɬɨɞɨɦ ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ, 
ɜɤɥɸɱɚɸɳɚɹ ɫɬɚɞɢɸ ɤɪɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɢ. ɉɪɨɜɟɞɟɧɚ ɞɨɪɚɛɨɬɤɚ ɢ 
ɚɞɚɩɬɚɰɢɹ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚɡɵ ɜ ɪɚɫɬɢɬɟɥɶɧɨɦ 
ɫɵɪɶɟ. 

 

ɇɚ ɡɚɳɢɬɭ ɜɵɧɨɫɹɬɫɹ 

 ȼɥɢɹɧɢɟ ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟ-
ɜɟɥɶɧɢɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

 Ɋɨɥɶ ɩɟɪɨɤɫɢɞɚɡɵ ɜ ɩɪɨɰɟɫɫɚɯ ɛɢɨɫɢɧɬɟɡɚ ɢ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɥɢɝɧɢɧɚ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ, ɦɨɥɟɤɭɥɹɪɧɨ-ɦɚɫɫɨɜɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɢɨɤɫɚɧɥɢɝɧɢɧɨɜ ɢɡ ɪɚɡɧɨɜɨɡɪɚɫɬ-
ɧɨɣ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 

 Ⱦɚɧɧɵɟ ɩɨ ɭɥɶɬɪɚɦɢɤɪɨɫɬɪɨɟɧɢɸ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɟ ɞɪɟɜɟɫɧɨɣ 
ɦɚɬɪɢɰɵ ɯɜɨɣɧɵɯ. 

 

Лɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ 

Ⱥɜɬɨɪ ɩɪɢɧɢɦɚɥ ɭɱɚɫɬɢɟ ɜ ɮɨɪɦɭɥɢɪɨɜɤɟ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɥɭɱɟ-
ɧɢɢ ɨɫɧɨɜɧɨɝɨ ɦɚɫɫɢɜɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɢɯ ɢɧɬɟɪɩɪɟɬɚɰɢɢ, ɩɨɞɝɨɬɨɜɤɟ 
ɩɭɛɥɢɤɚɰɢɣ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

 

Аɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɧɚ: IV Ɇɟɠɞɭ-
ɧɚɪɨɞɧɨɣ ɦɨɥɨɞɟɠɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɗɤɨɥɨɝɢɹ-2011» (Ⱥɪɯɚɧɝɟɥɶɫɤ); XIV Ɇɨɥɨɞɟɠ-
ɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɩɨ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ (ȿɤɚɬɟɪɢɧɛɭɪɝ, 2011); IV Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 
ɤɨɧɮɟɪɟɧɰɢɢ «Ɏɢɡɢɤɨɯɢɦɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɨɥɢɦɟɪɨɜ» (Ⱥɪɯɚɧɝɟɥɶɫɤ, 2011); V ȼɫɟ-
ɪɨɫɫɢɣɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ «ɇɨɜɵɟ ɞɨɫɬɢɠɟɧɢɹ ɜ ɯɢɦɢɢ ɢ 
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ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ» (Ȼɚɪɧɚɭɥ, 2012); 12-th European Work-

shop on lignocellulosics and pulp «EWLP 2012» (Finland, 2012); ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɤɨɧɮɟ-
ɪɟɧɰɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ «ɗɤɨɥɨɝɢɹ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɤɪɭɠɚ-
ɸɳɟɣ ɫɪɟɞɟ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɨɜ» (Ⱥɪɯɚɧɝɟɥɶɫɤ, 2012); V Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧ-
ɰɢɢ «Ɏɢɡɢɤɨɯɢɦɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɨɥɢɦɟɪɨɜ» (Ⱥɪɯɚɧɝɟɥɶɫɤ, 2013). 

 

ɉɭɛɥɢɤɚɰɢɢ 

ɉɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɨ 11 ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ, ɢɡ ɧɢɯ 3 ɫɬɚɬɶɢ ɜ ɠɭɪ-
ɧɚɥɚɯ, ɜɯɨɞɹɳɢɯ ɜ ɫɩɢɫɨɤ ȼȺɄ. 

 

Сɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɨɛɡɨɪɚ ɥɢɬɟɪɚɬɭɪɵ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɱɚ-
ɫɬɢ, ɜɤɥɸɱɚɸɳɟɣ 3 ɪɚɡɞɟɥɚ, ɜɵɜɨɞɨɜ ɢ ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ. Ɋɚɛɨɬɚ ɢɡɥɨɠɟɧɚ ɧɚ 121 

ɫɬɪɚɧɢɰɟ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɹ 37 ɪɢɫɭɧɤɨɜ, 3 ɫɯɟɦɵ ɢ 16 ɬɚɛɥɢɰ. ɋɩɢɫɨɤ 
ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 172 ɧɚɢɦɟɧɨɜɚɧɢɹ. 

 

ɄɊȺɌɄɈȿ ɋɈȾȿɊɀȺɇɂȿ ɊȺȻɈɌɕ 

 

В ɥɢɬеɪɚɬɭɪɧɨɦ ɨɛɡɨɪе ɞɚɧɚ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɦɩɥɟɤɫɚ ɚɛɢɨɬɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ ɢ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟ-
ɫɬɜɚ. Ɋɚɫɫɦɨɬɪɟɧɵ: ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɪɨɟɧɢɹ ɞɪɟɜɟɫɢɧɵ ɯɜɨɣɧɵɯ ɩɨ-
ɪɨɞ; ɫɨɫɬɚɜ, ɫɬɪɨɟɧɢɟ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɛɢɨɫɢɧɬɟɡɚ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɥɟɬɨɱɧɨɣ 
ɫɬɟɧɤɢ; ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɟɪɦɟɧɬɨɜ ɤɥɚɫɫɚ ɨɤɫɢɞɨɪɟɞɭɤɬɚɡ, ɢɯ ɪɨɥɶ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ 
ɨɪɝɚɧɢɡɦɚɯ ɢ ɩɪɨɰɟɫɫɟ ɥɢɝɧɢɮɢɤɚɰɢɢ; ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɤɨɦɩɨɧɟɧɬɨɜ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧ-
ɤɢ ɢ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɰɟɥɨɦ. 

 

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇȺə ɑȺɋɌɖ 

1. Ɇɨɠɠɟɜɟɥɶɧɢɤ ɤɚɤ ɛɢɨɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɞɪɟɜɟɫɢɧɵ ɧɟ ɹɜɥɹɟɬɫɹ ɫɬɪɨɝɨ ɩɨɫɬɨɹɧɧɵɦ ɢ ɦɟɧɹɟɬɫɹ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɹɞɚ ɮɚɤɬɨɪɨɜ, ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ ɚɛɢɨɬɢɱɟɫɤɢɟ, ɛɢɨɬɢɱɟɫɤɢɟ ɢ ɚɧɬɪɨɩɨ-
ɝɟɧɧɵɟ. Ⱥɛɢɨɬɢɱɟɫɤɢɟ (ɮɚɤɬɨɪɵ ɧɟɠɢɜɨɣ ɩɪɢɪɨɞɵ) ɢɝɪɚɸɬ ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɨɥɶ ɜ 
ɩɪɨɰɟɫɫɚɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ 
ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ. Ⱦɥɹ ɨɰɟɧɤɢ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɛɢɨɫɢɧɬɟɡɚ ɥɢɝɧɨɭɝɥɟɜɨɞɧɨɣ 
ɦɚɬɪɢɰɵ ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ (ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ) ɛɢɨɬɢɱɟɫɤɨɟ ɢ ɚɧɬɪɨɩɨɝɟɧɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɹ. Ⱦɨɫɬɢɱɶ ɷɬɨɝɨ ɜɨɡɦɨɠɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɛɢɨɨɛɴɟɤɬɚ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɝɨ ɜɢɞɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɧɢɡɤɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ, ɞɥɢ-
ɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ ɠɢɡɧɢ ɢ ɨɛɲɢɪɧɵɦ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɚɪɟɚɥɨɦ. Ɉɞɧɢɦ ɢɡ ɧɟɦɧɨɝɢɯ 
ɛɢɨɨɛɴɟɤɬɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɡɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ, ɹɜɥɹɟɬɫɹ ɦɨɠɠɟɜɟɥɶɧɢɤ ɨɛɵɤɧɨɜɟɧ-
ɧɵɣ (Juniperus Communis L). 

Ⱥɪɯɚɧɝɟɥɶɫɤɚɹ ɨɛɥɚɫɬɶ (ȺɈ) ɢ ɇɟɧɟɰɤɢɣ ɚɜɬɨɧɨɦɧɵɣ ɨɤɪɭɝ (ɇȺɈ) ɯɚɪɚɤɬɟɪɢ-
ɡɭɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɩɪɢɪɨɞɧɵɯ ɥɚɧɞɲɚɮɬɨɜ, ɫ ɪɚɡɥɢɱɧɵɦ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɫɬɪɨɟɧɢ-
ɟɦ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɱɬɨ ɫɨɜɦɟɫɬɧɨ ɫ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ 
ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɬɟɪɪɢɬɨɪɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɪɟɝɢɨɧɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɇɚ ɨɫɧɨɜɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ 
ɪɚɣɨɧɨɜ ɨɬɛɨɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ ȺɈ ɢ 
ɇȺɈ (ɪɢɫ. 1). 
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Ɋɢɫ. 1 – ɍɱɚɫɬɤɢ ɨɬɛɨɪɚ ɩɪɨɛ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ: 1 – ɇȺɈ; 2 – ɉɪɢɦɨɪɫɤɢɣ ɪɚɣɨɧ, 

ȺɈ; 3 – ɉɢɧɟɠɫɤɢɣ ɪɚɣɨɧ, ȺɈ; 4 – Ɉɧɟɠɫɤɢɣ ɪɚɣɨɧ, ȺɈ; 5 – ɋɨɥɨɜɟɰɤɢɣ ɪɚɣɨɧ, ȺɈ. 

ɉɟɪɜɵɣ ɪɚɣɨɧ ɨɬɛɨɪɚ ɩɪɨɛ ɪɚɫɩɨɥɨɠɟɧ ɜ ɡɨɧɟ ɬɭɧɞɪɵ (ɫɭɛɚɪɤɬɢɱɟɫɤɢɣ ɩɨɹɫ, 67º10´ 
ɫ.ɲ.), ɚ ɪɚɣɨɧɵ 2-5 ɜ ɡɨɧɟ ɫɟɜɟɪɧɨɣ ɬɚɣɝɢ (ɭɦɟɪɟɧɧɨ ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɩɨɹɫ, 65º11-63º16´ 
ɫ.ɲ.). Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɱɟɤ ɨɬɛɨɪɚ ɩɨ ɲɢɪɨɬɟ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɤɥɢɦɚɬɚ ɧɚ 
ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ. 
ɇɚ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɭɱɚɫɬɤɚɯ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɨɬɛɨɪ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɞɪɟ-
ɜɟɫɢɧɵ ɢ ɯɜɨɢ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ ɞɪɟɜɟɫɢɧɵ, ɢɯ ɜɨɡɪɚɫɬ ɢ ɤɥɸɱɟ-
ɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɨɜ ɨɬɛɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
Ɍɚɛɥɢɰɚ 1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɪɚɡɰɨɜ ɞɪɟɜɟɫɢɧɵ ɢ ɪɚɣɨɧɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɋɚɣɨɧ 1 2 3 4 5 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɰɨɜ, ɲɬ 3 16 4 4 4 

ȼɨɡɪɚɫɬ ɨɛɪɚɡɰɨɜ, ɥɟɬ 72-90 17-140 90-115 68-107 59-113 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ, 0C 12,6 15,6 15,6 12,0 15,9 

ɑɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɭɫɬɨɣɱɢɜɨɣ ɬɟɦɩɟɪɚ-
ɬɭɪɨɣ ɜɵɲɟ 50

C 
100 120 120 140 130 

ɋɭɦɦɚ ɬɟɦɩɟɪɚɬɭɪ ɜɵɲɟ 5
0
C 950 1500 1500 1200 1600 

ɉɪɢɦɟɱɚɧɢɟ: Ɉɬɛɨɪ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɩɪɨɛ ɞɪɟɜɟɫɢɧɵ ɩɪɨɢɡɜɟɞɟɧ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 16128-70. 

2. Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ 

Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɞɪɟɜɟɫɢɧɵ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɟɟ ɫɬɪɨɟ-
ɧɢɹ ɢ ɫɜɨɣɫɬɜɚ. Ɉɞɧɚɤɨ ɜ ɥɢɬɟɪɚɬɭɪɟ ɢɦɟɸɬɫɹ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɫɨ-
ɞɟɪɠɚɧɢɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɞɪɟɜɟɫɢɧɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 

ɋɨɝɥɚɫɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɞɚɧɧɵɦ (ɬɚɛɥɢɰɚ 2), ɞɪɟɜɟɫɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛ-
ɥɚɞɚɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɤɨɦɩɨɧɟɧɬɧɵɦ ɫɨɫɬɚɜɨɦ ɢ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɥɢɝɧɢɧ-ɰɟɥɥɸɥɨɡɚ 
ɡɚɧɢɦɚɟɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɯɜɨɣɧɵɦɢ ɢ ɥɢɫɬɜɟɧɧɵɦɢ ɩɨɪɨɞɚɦɢ. ɉɨ-
ɧɢɠɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɰɟɥɥɸɥɨɡɵ (ɜ ɫɪɟɞɧɟɦ 38-41%), ɧɟ ɯɚɪɚɤɬɟɪɧɨɟ ɞɥɹ ɯɜɨɣɧɵɯ 
ɩɨɪɨɞ, ɫɨɜɦɟɫɬɧɨ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɥɢɝɧɢɧɚ (ɜ ɫɪɟɞɧɟɦ 30-32%) ɦɨɠɟɬ ɫɥɭ-
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ɠɢɬɶ ɨɛɴɹɫɧɟɧɢɟɦ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɝɢɞɪɨɮɨɛɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɪɟɜɟɫɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 
Ɍɚɛɥɢɰɚ 2 – Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɯɜɨɣɧɵɯ ɢ ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ ɞɪɟɜɟɫɢɧɵ 

ȼɢɞ ɞɪɟɜɟɫɢɧɵ 

ɋɨɞɟɪɠɚɧɢɟ, % ɤ ɚ.ɫ.ɞ. 

ɥɢɝɧɢɧ  
Ʉɥɚɫɨɧɚ 

ɰɟɥɥɸɥɨɡɚ 

ɩɨ ɦɟɬɨɞɭ 

Ʉɸɪɲɧɟɪɚ 

ɜɟɳɟɫɬɜɚ ɷɤɫɬɪɚɝɢɪɭɟɦɵɟ: 

ɝɨɪɹɱɟɣ ɜɨɞɨɣ 

ɞɢɷɬɢɥɨɜɵɦ ɷɮɢɪɨɦ / 

ɫɩɢɪɬɨ-ɛɟɧɡɨɥɶɧɨɣ 
ɫɦɟɫɶɸ 

Ʌɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ (ɇɢɤɢɬɢɧ ɇ.ɂ., 1962; Ƚɟɥɟɫ ɂ.ɋ., 2007) 
ȿɥɶ 

27,0 – 29,6 46,1 – 53,1 1,1 – 3,0 0,9 – 1,5 / 2,3 – 2,6 

ɋɨɫɧɚ 
27,1 – 36,5 46,6 – 51,9 2,6 – 4,6 4,1 – 4,6 / 5,0 – 7,9 

Ʌɢɫɬɜɟɧɧɢɰɚ 
23,1–25,5 39,5–45,8 5,1 – 22,6 0,8 – 1,8 / 2,5 – 3,3 

Ȼɟɪɟɡɚ 
19,5 – 23,8 31–48,8 1,4 – 3,5 0,9 – 2,4 / 3,3 

Ⱦɭɛ 
22,5 37,1 7,0 0,5 / – 

Ɇɨɠɠɟɜɟɥɶɧɢɤ 
21,7; 35,18 48,3 0,22 6,3 / – 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ 

Ɇɨɠɠɟɜɟɥɶɧɢɤ 
28,6 – 34,2 36,4 – 47,0 0,74 – 4,98 (2,20 – 7,70)* 

ɉɪɢɦɟɱɚɧɢɟ: ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɢɤɚɦ 

(Ɉɛɨɥɟɧɫɤɚɹ Ⱥ.ȼ., 1991); * ɜ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɷɬɚɧɨɥ. 

Ⱦɪɟɜɟɫɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ, ɩɪɨɢɡɪɚɫɬɚɸɳɟɝɨ ɜ Ⱥɪɯɚɧɝɟɥɶɫɤɨɣ ɨɛɥɚ-
ɫɬɢ, ɫɥɭɠɢɬ ɫɭɛɫɬɪɚɬɨɦ ɥɢɲɶ ɞɥɹ 2 ɜɢɞɨɜ ɞɟɪɟɜɨɪɚɡɪɭɲɚɸɳɢɯ ɝɪɢɛɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɞɥɹ ɫɨɫɧɵ ɢ ɨɫɢɧɵ ɯɚɪɚɤɬɟɪɧɨ 126 ɢ 212 ɜɢɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɨɡɦɨɠɧɨ, ɱɬɨ ɩɨɜɵ-
ɲɟɧɧɚɹ ɛɢɨɬɢɱɟɫɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɠɠɟɜɟɥɨɜɵɯ ɞɟɪɟɜɶɟɜ ɬɚɤɠɟ ɫɜɹɡɚɧɚ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɷɤɫɬɪɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɚɯ 
ɞɨɫɬɢɝɚɟɬ 7,7 %. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɞɪɟɜɟɫɢɧɵ 
ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. ȼɟɪɨɹɬɧɨ, ɷɬɨ ɜɵɡɜɚɧɨ ɪɚɡɥɢɱɧɵɦɢ ɤɥɢ-
ɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɦɨɠɠɟɜɟɥɶɧɢɤɚ (ɪɢɫ. 2). Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ ɞɥɢ-
ɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ (ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ > 0

0ɋ). Ⱦɚɧɧɵɣ ɩɚ-
ɪɚɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɜɟɝɟɬɚɰɢɢ, ɨɞɧɚɤɨ ɞɥɹ ɩɪɢɚɪɤɬɢɱɟ-
ɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɪɭɝɭɸ ɜɟɥɢɱɢɧɭ – ɱɢɫɥɨ ɞɧɟɣ ɜ ɝɨ-
ɞɭ ɫ ɭɫɬɨɣɱɢɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ 50

C. 

 

Ɋɢɫ.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟ-
ɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɨɫɧɨɜɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɞɪɟɜɟɫɢɧɟ 

ɦɨɠɠɟɜɟɥɶɧɢɤɚ, (% ɤ ɚ.ɫ.ɞ.) ɨɬ 
ɱɢɫɥɚ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɭɫɬɨɣɱɢ-
ɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ 50

C. 

ɉɪɢɦɟɱɚɧɢɟ: ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɧɚ ɨɛɪɚɡɰɚɯ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɜ ɜɨɡɪɚɫɬɧɨɦ ɞɢɚɩɚɡɨɧɟ 70-90 

ɥɟɬ. 

ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɝɪɚɮɢɤɟ, ɜɢɞɧɨ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɰɟɥɥɸɥɨɡɵ ɜ ɞɪɟɜɟ-
ɫɢɧɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɛɟɡɦɨɪɨɡɧɵɯ ɞɧɟɣ ɜ ɪɟɝɢɨɧɟ 

ɢ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ ɜ ɛɨɥɟɟ «ɦɹɝɤɢɯ» ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɡɨɧɵ ɫɟɜɟɪɧɨɣ ɬɚɣ-

0
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Ʌɢɝɧɢɧ ɐɟɥɥɸɥɨɡɚ ɗɤɫɬɪɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ 

% 100 120

130 140
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ɝɢ. Ɉɛɴɹɫɧɟɧɢɟɦ ɷɬɨɦɭ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɛɨɥɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɫɫɚ ɛɢɨɫɢɧɬɟɡɚ ɰɟɥɥɸɥɨɡɵ. Ⱦɥɹ ɥɢɝɧɢɧɧɨɣ ɫɨɫɬɚɜ-
ɥɹɸɳɟɣ ɢ ɷɤɫɬɪɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɩɨɞɨɛɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. ȼɟɪɨɹɬɧɨ, 

ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɫɥɭɠɚɳɢɯ ɡɚɳɢɬɧɵɦ ɛɚɪɶɟɪɨɦ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚ-
ɧɢɡɦɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 

3 (ɚ,ɛ), ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɵɩɨɥɧɹ-
ɸɳɢɯ ɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶɸ ɩɪɨɰɟɫɫɨɜ ɛɢɨɫɢɧɬɟɡɚ. 

  

Ɋɢɫ. 3 – ȼɨɡɪɚɫɬɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɥɢɝɧɢɧɚ (ɚ) ɢ ɷɤɫɬɪɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ɛ) ɜ 
ɞɪɟɜɟɫɢɧɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɦɨɠɠɟɜɟɥɨɜɵɯ ɞɟɪɟɜɶɟɜ ɜ ɭɫɥɨɜɢɹɯ ȿɜɪɨɩɟɣɫɤɨɝɨ ɋɟɜɟ-
ɪɚ ɢɞɟɬ ɚɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɥɢɝɧɢɮɢɤɚɰɢɢ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɪɨɫɬɨɦ ɫɨɞɟɪɠɚɧɢɹ ɥɢɝɧɢɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 90-110 ɥɟɬ (ɪɢɫ. 3ɚ). Ⱦɚɥɟɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ ɥɢɝɧɢɧɚ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɤɨɥɢɱɟɫɬɜɚ ɷɤɫɬɪɚɤɬɢɜɧɵɯ ɜɟ-
ɳɟɫɬɜ ɜ ɞɪɟɜɟɫɢɧɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. ȼɟɪɨɹɬɧɨ, ɜ ɜɨɡɪɚɫɬɟ 90-110 ɥɟɬ ɩɪɨɢɫɯɨɞɢɬ 
ɧɚɪɭɲɟɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɛɚɥɚɧɫɚ. Ɉɤɫɢɤɨɪɢɱɧɵɟ ɤɢɫɥɨɬɵ, ɨɛɪɚ-
ɡɭɸɳɢɟɫɹ ɜ ɷɬɨɬ ɩɟɪɢɨɞ, ɜɫɬɭɩɚɸɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ, ɱɬɨ 
ɜɵɡɵɜɚɟɬ ɫɧɢɠɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɯ ɨɤɫɢɤɨɪɢɱɧɵɯ ɫɩɢɪɬɨɜ, ɢ, 
ɧɚɩɪɨɬɢɜ, ɪɨɫɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɷɤɫɬɪɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɮɥɚɜɨ-
ɧɨɢɞɵ ɢ ɫɬɢɥɶɛɟɧɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɪɟɜɟɫɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɛ-
ɥɚɞɚɟɬ ɫɩɟɰɢɮɢɱɧɵɦ ɞɥɹ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ. ɋɨɞɟɪɠɚɧɢɟ ɨɫɧɨɜ-
ɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɪɟɜɟɫɢɧɵ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. Ⱦɥɹ ɭɝɥɟɜɨɞɧɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɪɟɠɢɦ ɪɟɝɢɨɧɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɨɞɟɪɠɚɧɢɟ ɥɢɝɧɢɧɧɵɯ ɜɟɳɟɫɬɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɪɚɫ-
ɬɨɦ ɞɪɟɜɟɫɢɧɵ. 

3. Ɇɟɯɚɧɢɡɦ ɩɟɪɨɤɫɢɞɚɡɧɨɝɨ ɤɚɬɚɥɢɡɚ ɛɢɨɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɥɢɝɧɨɭɝɥɟɜɨɞɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɠɟɜɟɥɶ-
ɧɢɤɚ ɨɛɭɫɥɨɜɥɟɧɨ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɛɢɨɫɢɧɬɟɡɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɥɟɬɨɱ-
ɧɨɣ ɫɬɟɧɤɢ ɢ ɯɨɞɨɦ ɥɢɝɧɢɮɢɤɚɰɢɢ. ɉɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɩɪɨɰɟɫɫ ɛɢɨ-
ɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ ɩɪɨɬɟɤɚɟɬ ɩɨ ɫɜɨɛɨɞɧɨ ɪɚɞɢɤɚɥɶɧɨɦɭ ɦɟɯɚɧɢɡɦɭ ɩɭɬɟɦ ɩɪɢɫɨɟɞɢɧɟ-
ɧɢɹ ɨɬɞɟɥɶɧɵɯ ɮɟɧɨɤɫɢɥɶɧɵɯ ɪɚɞɢɤɚɥɨɜ ɤ ɪɚɫɬɭɳɟɦɭ ɩɨɥɢɦɟɪɭ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɜ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɹɯ ɭɱɚɫɬɜɭɸɬ ɦɨɧɨɥɢɝɧɨɥɵ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɪɟɞɨɤɫ-

ɫɨɫɬɨɹɧɢɟɦ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɤɫɢɥɶɧɵɯ ɪɚɞɢɤɚɥɨɜ ɢ 
ɢɧɢɰɢɚɰɢɢ ɥɢɝɧɢɮɢɤɚɰɢɢ ɨɬɜɨɞɢɬɫɹ ɪɚɫɬɢɬɟɥɶɧɵɦ ɩɟɪɨɤɫɢɞɚɡɚɦ. ɍɱɢɬɵɜɚɹ ɜɵɲɟ-
ɫɤɚɡɚɧɧɨɟ, ɩɪɨɰɟɫɫ ɛɢɨɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ 
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ɨɛɳɟɣ ɫɯɟɦɵ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɧɚɦɢ ɧɚ ɨɫɧɨɜɟ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ (Ɋɨɝɨɠɢɧ ȼ.ȼ., 
2004):  

E +  PhOH → [E-PhOH] → PhO∙ (ɪеɤɨɦɛɢɧɚɰɢя) → L 

1. E+O2 +  DH2 → E-ɈɈ‾ +  HD∙ + ɇ+
 

E-ɈɈ‾ +  DH2 + ɇ+
 → E + HD∙ +  H2O2 

 2. E +  H2O2 → E1 +  H2O 

 Ph1OH → Ph1O‾ + ɇ+
 

  E1 +  Ph1O‾+ ɇ+→ [E-Ph1Oɇ] → E2 +  Ph1O∙ 
  Ph2OH → Ph2O‾ + ɇ+

 

  E2 +  Ph2O‾+ ɇ+ → [E-Ph2Oɇ] → E + Ph2O∙ +  H2O, 

3. Ph1O∙ + Ph2O∙ → … → L      ɫɯеɦɚ 1 

ɝɞɟ Е – ɧɟɫɜɹɡɚɧɧɚɹ ɮɨɪɦɚ ɮɟɪɦɟɧɬɚ; O2 , H2O2 – ɫɭɛɫɬɪɚɬɵ-ɨɤɢɫɥɢɬɟɥɢ; DH2 – ɫɭɛɫɬɪɚɬ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶ; E-ɈɈ‾ – ɮɟɪɦɟɧɬ-ɫɭɛɫɬɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ; HD∙ – ɪɚɞɢɤɚɥ; Е1, Е2 – ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɟ ɩɨɥɭ-ɨɤɢɫɥɟɧɧɵɟ ɮɨɪɦɵ ɮɟɪɦɟɧɬɚ; Ph1OH – ɛɵɫɬɪɨ ɢ Ph2OH – ɦɟɞɥɟɧɧɨ ɨɤɢɫɥɹɟ-
ɦɵɣ ɫɭɛɫɬɪɚɬ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶ (ɦɨɧɨɥɢɝɧɨɥ); Ph1O‾, Ph2O‾ – ɮɟɧɨɥɹɬ-ɚɧɢɨɧɵ; Ph1O∙, Ph2O∙ – 

ɮɟɧɨɤɫɢɥɶɧɵɟ ɪɚɞɢɤɚɥɵ; [E-PhOH] – ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɮɟɪɦɟɧɬ-ɫɭɛɫɬɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ; L – 

ɦɚɤɪɨɦɨɥɟɤɭɥɚ ɥɢɝɧɢɧɚ. 
ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɛɢɨɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ ɜ ɯɨɞɟ ɪɟɚɤɰɢɣ ɨɤɫɢɞɚɡɧɨɝɨ ɨɤɢɫɥɟɧɢɹ 

ɫɭɛɫɬɪɚɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ. Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ 
ɩɭɫɤɨɜɵɦ ɦɟɯɚɧɢɡɦɨɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɬɟɤɚɧɢɹ ɩɟɪɨɤɫɢɞɚɡɧɨɝɨ ɰɢɤɥɚ ɪɟɚɤɰɢɣ 
ɮɟɪɦɟɧɬɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɥɢɦɢɬɢɪɭɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɥɢɝɧɢɮɢɤɚɰɢɢ ɞɪɟɜɟɫɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɹɜɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɚɤɬɢɜɧɵɯ ɮɟɪɦɟɧɬ-ɫɭɛɫɬɪɚɬɧɵɯ ɤɨɦ-
ɩɥɟɤɫɨɜ E1. ɗɬɨɬ ɩɪɨɰɟɫɫ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɟɪɨɤ-
ɫɢɞɚ. ɋɤɨɪɨɫɬɶ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɡɚɜɢɫɢɬ ɨɬ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɨɤɢɫɥɹɟɦɵɯ ɥɢɝɧɢɧ-
ɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ. 

ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɤɫɢɥɶɧɵɯ ɪɚɞɢɤɚɥɨɜ ɢɡ ɧɟɢɨɧɢɡɢɪɨɜɚɧɧɵɯ ɮɟɧɨɥɶ-
ɧɵɯ ɫɬɪɭɤɬɭɪ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɬɚɞɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɮɟɧɨɥɹɬ-ɚɧɢɨɧɨɜ. Ʉɨɥɢɱɟɫɬɜɟɧɧɨɣ 
ɦɟɪɨɣ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɭɠɢɬ ɤɨɧɫɬɚɧɬɚ ɤɢɫɥɨɬɧɨɣ ɢɨɧɢɡɚɰɢɢ Ka. ɑɟɦ ɜɵɲɟ ɡɧɚɱɟ-
ɧɢɟ Ka ɞɥɹ ɫɭɛɫɬɪɚɬɚ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ (ɦɨɧɨɥɢɝɧɨɥɚ), ɬɟɦ ɜɵɲɟ ɟɝɨ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɜ ɤɢɫɥɨɬɨ-ɨɫɧɨɜɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɮɟɧɨɥɹɬ-ɚɧɢɨɧɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ, ɜɫɬɭɩɚɸɳɢɯ ɜ ɞɚɥɶɧɟɣɲɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. Ʉɪɢɬɟɪɢɟɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɪɟɚɤɰɢɨɧɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɨɤɢɫɥɟɧɢɹ ɮɟɧɨɥɹɬ ɚɧɢɨɧɨɜ ɞɨ ɮɟɧɨɤɫɢɥɶɧɵɯ ɪɚɞɢɤɚɥɨɜ, ɹɜ-
ɥɹɟɬɫɹ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ (Ɉȼɉ). ɂɦɟɧɧɨ ɜɟɥɢɱɢɧɚ Ɉȼɉ 
ɨɤɢɫɥɹɟɦɵɯ ɫɭɛɫɬɪɚɬɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɯ ɪɟɞɨɤɫ ɫɨɫɬɨɹɧɢɟ ɢ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶ 
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɩɪɢɪɨɞɭ ɤɨɧɟɱɧɵɯ ɥɢɝɧɢɧɧɵɯ ɫɬɪɭɤɬɭɪ. 

ɋɨɝɥɚɫɧɨ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɯɟɦɟ ɚɤɬɢɜɧɨɫɬɶ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɟɪɨɤɫɢɞɚɡ ɫɥɭɠɢɬ ɪɟ-
ɝɭɥɹɬɨɪɨɦ ɩɪɨɰɟɫɫɨɜ ɛɢɨɫɢɧɬɟɡɚ ɢ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɥɢɝɧɢɧɚ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɞɢɧɚ-
ɦɢɤɚ ɩɟɪɨɤɫɢɞɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɞɨɥɠɧɚ ɤɨɪɪɟɥɢɪɨɜɚɬɶ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɨ ɤɨɦɩɨɧɟɧɬɧɨɦ ɫɨɫɬɚɜɟ ɞɪɟɜɟɫɢɧɵ (ɪɢɫ. 3ɚ), ɚ ɬɚɤɠɟ ɞɨɥɠɧɚ ɨɬ-
ɪɚɡɢɬɶɫɹ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɟ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɦɚɥɨɢɡɦɟɧɟɧ-
ɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɥɢɝɧɢɧɚ. 

4. Ⱥɤɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚɡɵ ɤɚɤ ɦɚɪɤɟɪ ɩɪɨɰɟɫɫɚ ɛɢɨɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ 

ȼ ɪɚɫɬɟɧɢɹɯ ɩɟɪɨɤɫɢɞɚɡɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɟɧɟɬɢɱɟɫɤɢ ɪɚɡɧɨɪɨɞɧɵɦɢ ɛɟɥɤɚɦɢ ɫ 
ɨɞɢɧɚɤɨɜɨɣ ɚɤɬɢɜɧɨɫɬɶɸ (Ɋɨɝɨɠɢɧ ȼ.ȼ., 2004). ɗɬɨɬ ɮɚɤɬ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɤ-

← 

← 

← 

← 

← 
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ɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚɡɵ ɯɜɨɢ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɤɚɤ ɨɛɳɢɣ ɩɚɪɚɦɟɬɪ ɚɤɬɢɜɧɨɫɬɢ ɜɫɟɯ 
ɢɡɨɮɨɪɦ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɟɪɨɤɫɢɞɚɡ ɢ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɜɥɢɹɧɢɹ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ 
ɯɨɞ ɩɪɨɰɟɫɫɚ ɥɢɝɧɢɮɢɤɚɰɢɢ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚɡɵ (ȺɉɈ) ɯɜɨɢ ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ 25 0ɋ ɩɨ ɫɤɨɪɨɫɬɢ ɨɤɢɫ-
ɥɟɧɢɹ ɝɜɚɹɤɨɥɚ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɜ ɫɪɟɞɟ ɤɚɥɢɣ-ɮɨɫɮɚɬɧɨɝɨ ɛɭɮɟɪɚ (ɪɇ 7.0) ɩɪɢ 
ɞɥɢɧɟ ɜɨɥɧɵ 417 ɧɦ ɧɚ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ UV-1800 (Shimadzu). ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

Ɋɢɫ. 4 – ȼɨɡɪɚɫɬɧɚɹ ɢɡɦɟɧ-
ɱɢɜɨɫɬɶ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 
ɩɟɪɨɤɫɢɞɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɯɜɨɢ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 

ȼ ɪɚɫɬɟɧɢɹɯ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɪɨɫɬɚ ɩɪɨɰɟɫɫɵ ɛɢɨɫɢɧɬɟɡɚ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢ-
ɮɢɰɢɪɨɜɚɧɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɟɧ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɚɤɬɢɜɧɨɫɬɢ 
ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɜɨɜɥɟɱɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨɝɨ ɛɢɨ-
ɤɨɦɩɨɡɢɬɚ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɨɡɪɚɫɬɚ ɞɟɪɟɜɚ ɩɪɨɰɟɫɫ ɥɢɝɧɢɮɢɤɚɰɢɢ ɜ ɧɟɦ ɡɚɦɟɞɥɹɟɬɫɹ, 
ɱɬɨ ɤɨɫɜɟɧɧɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚ-
ɡɵ, ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɦɢɧɢɦɭɦ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 45-50 ɥɟɬ. ɗɬɨɬ ɜɨɡ-
ɪɚɫɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɫɟɪɟɞɢɧɚ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɛɨɥɶɲɢɧɫɬɜɚ ɦɨɠɠɟɜɟɥɨɜɵɯ 
ɞɟɪɟɜɶɟɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɷɬɨɦ ɪɟɝɢɨɧɟ (ɉɪɢɦɨɪɫɤɢɣ ɪɚɣɨɧ (ȺɈ), ɪɢɫ. 1). ȼɨɡɦɨɠ-
ɧɨ, ɱɬɨ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɫɨɞɟɪɠɚɧɢɟ ɯɢɧɨɧɧɵɯ ɮɨɪɦ ɩɨɥɢɮɟɧɨɥɨɜ, ɫɥɭɠɚɳɢɯ ɤɚɬɚɥɢɡɚ-
ɬɨɪɚɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɞɨɫɬɢɝɚɟɬ ɧɟɤɨɬɨɪɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɟɪɨɤɫɢɞɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ȺɉɈ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 90 ɥɟɬ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɚɢɛɨɥɶɲɟɦɭ ɫɨɞɟɪɠɚɧɢɸ ɥɢɝ-
ɧɢɧɚ ɜ ɞɪɟɜɟɫɢɧɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ (ɪɢɫ. 3ɚ.), ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɡɧɚɱɢɦɭɸ ɪɨɥɶ ɪɚɫɬɢ-
ɬɟɥɶɧɵɯ ɩɟɪɨɤɫɢɞɚɡ ɜ ɩɪɨɰɟɫɫɟ ɥɢɝɧɢɮɢɤɚɰɢɢ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ (ɫɯɟɦɚ 1). 

ɂɬɚɤ, ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ȺɉɈ ɢ ɫɨɞɟɪɠɚɧɢɹ ɥɢɝɧɢɧɚ ɨɬ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɛɢɨɫɢɧɬɟɡɚ ɢɦɟɸɬ ɫɯɨɠɢɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ȺɉɈ ɜ ɤɚɱɟɫɬɜɟ ɦɚɪɤɟɪɚ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɥɢɝɧɢɮɢɤɚɰɢɢ ɢ ɮɭɧɤɰɢɨɧɚɥɢɡɚ-
ɰɢɢ ɥɢɝɧɢɧɚ. Ⱦɥɹ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨ-
ɝɨ ɩɪɢɡɧɚɤɚ ɤɚɱɟɫɬɜɟɧɧɵɯ (ɫɬɪɭɤɬɭɪɧɵɯ) ɢɡɦɟɧɟɧɢɣ ɜ ɥɢɝɧɢɧɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɚɧɚɥɢɡ ɦɚɥɨɢɡɦɟɧɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɥɢɝɧɢɧɚ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɪɚɡɧɨɜɨɡɪɚɫɬɧɨɣ ɞɪɟɜɟ-
ɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 

5. ɂɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɥɢɝɧɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ 

Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɥɢɝɧɢɧɚ 
ɦɨɠɠɟɜɟɥɶɧɢɤɚ, ɚ ɬɚɤɠɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɢ 
ɪɚɡɜɢɬɢɹ ɞɪɟɜɟɫɢɧɵ ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ 16 ɦɚɥɨɢɡɦɟɧɟɧɧɵɯ ɩɪɟɩɚ-
ɪɚɬɨɜ ɥɢɝɧɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɢɡ ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɨɛɪɚɡɰɨɜ ɞɪɟɜɟɫɢɧɵ. ȼɵɞɟɥɟɧɢɟ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɥɢɝɧɢɧɚ ɩɪɨɜɨɞɢɥɢ ɩɨ ɦɟɬɨɞɭ ɉɟɩɩɟɪɚ, ɜɵɯɨɞ ɩɪɟɩɚɪɚ-
ɬɨɜ ɞɢɨɤɫɚɧɥɢɝɧɢɧɚ (ȾɅ) ɫɨɫɬɚɜɢɥ 25-35% ɨɬ ɥɢɝɧɢɧɚ Ʉɥɚɫɨɧɚ. 

0

4

8

12

16

20

24

0 20 40 60 80 100 120 140

ȺɉɈ 

ȼɨɡɪɚɫɬ ɞɟɪɟɜɚ, ɥɟɬ 



11 
 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɜɵɞɟɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ȾɅ ɦɨɠɠɟɜɟɥɶɧɢɤɚ (ȾɅɆ) 
ɨɩɪɟɞɟɥɟɧ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɢɤɚɦ (Ɂɚɤɢɫ Ƚ.Ɏ., 1975), ɦɨɥɟɤɭɥɹɪɧɨ-ɦɚɫɫɨɜɵɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ – ɦɟɬɨɞɨɦ ȼɗɀɏ, ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ – ɦɟɬɨɞɨɦ ɫɠɢɝɚɧɢɹ ɧɚ ɷɥɟɦɟɧɬ-
ɧɨɦ ɚɧɚɥɢɡɚɬɨɪɟ Evro EA 3000 (ɤɨɧɮɢɝɭɪɚɰɢɹ ДCNHSЖ) (ɬɚɛɥɢɰɚ 3, ɪɢɫ. 5). ɉɨɥɭɱɟɧ-
ɧɵɟ ɞɚɧɧɵɟ ɭɫɪɟɞɧɟɧɵ ɩɨ 20-ɥɟɬɧɢɦ ɜɨɡɪɚɫɬɧɵɦ ɞɢɚɩɚɡɨɧɚɦ, ɧɚɱɢɧɚɹ ɫ 50 ɞɨ 150 
ɥɟɬ. ȼɵɞɟɥɟɧɢɟ ȾɅ ɢɡ ɛɨɥɟɟ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ ɧɟ ɩɪɨɜɨɞɢɥɨɫɶ ɢɡ-ɡɚ ɦɚɥɨɣ ɛɢɨɦɚɫɫɵ 
ɨɛɪɚɡɰɨɜ. 
Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɩɚɪɚɬɨɜ ȾɅɆ 

ȼɨɡɪɚɫɬɧɨɣ 

ɞɢɚɩɚɡɨɧ, ɥɟɬ 

OCH3, 

% 

ɋ, 
% 

ɇ, 
% 

Ɉ, 
% 

ɗɦɩɢɪɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ 

ɮɟɧɢɥɩɪɨɩɚɧɨɜɨɣ 

ɟɞɢɧɢɰɵ (Ɏɉȿ) 
P:G:S* 

Mw, 

ɚ.ɟ.ɦ 
Mw/Mn 

50-70 17,2 64,4 6,0 29,6 ɋ9ɇ10,13Ɉ2,43(Ɉɋɇ3)1,04 17:61:22 7600 2,5 

70-90 16,4 62,3 6,4 31,3 ɋ9ɇ11,31Ɉ2,77(Ɉɋɇ3)1,02 20:59:21 7800 2,7 

90-110 16,7 62,4 5,9 31,7 ɋ9ɇ10,25Ɉ2,80(Ɉɋɇ3)1,04 17:61:22 7750 2,7 

110-130 16,9 62,6 6,0 31,4 ɋ9ɇ10,46Ɉ2,73(Ɉɋɇ3)1,05 17:61:22 7900 2,7 

130-150 17,4 61,1 5,4 33,5 ɋ9ɇ9,59Ɉ3,04(Ɉɋɇ3)1,11 13:64:23 9100 2,4 
ɉɪɢɦɟɱɚɧɢɟ: * ɫɨɨɬɧɨɲɟɧɢɟ ɩ-ɤɭɦɚɪɨɜɵɯ, ɝɜɚɹɰɢɥɶɧɵɯ ɢ ɫɢɪɢɧɝɢɥɶɧɵɯ ɟɞɢɧɢɰ ɥɢɝɧɢɧɚ. 

  

  

Ɋɢɫ. 5 – ɂɡɦɟɧɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ ȾɅɆ ɫ ɜɨɡɪɚɫɬɨɦ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɫɫ ɢ ɩɨɥɢɞɢɫɩɟɪɫɧɨɫɬɶ ɩɪɟɩɚɪɚɬɨɜ ɥɢɝ-
ɧɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ȾɅ ɯɜɨɣɧɵɯ. ɉɪɢɱɟɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɫɪɟɞɧɟɦɚɫɫɨɜɵɯ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɫɫ Mw ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɥɢɝɧɢɧɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ 
ɜɨɡɪɚɫɬɧɨɣ ɞɪɟɜɟɫɢɧɵ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɫɢɥɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɤɨɧɞɟɧɫɚɰɢɢ ɥɢɝ-
ɧɢɧɚ ɫ ɜɨɡɪɚɫɬɨɦ. 

Ⱥɧɚɥɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ ɜɵɞɟɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ȾɅ ɜɵɹɜɢɥ ɩɨɜɵ-
ɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ, ɜɟɪɨɹɬɧɨ, ɜɵɡɜɚɧɧɨɟ ɩɪɢɫɭɬɫɬɜɢɟɦ ɫɢɪɢɧ-
ɝɢɥɶɧɵɯ ɫɬɪɭɤɬɭɪ. ɇɚɥɢɱɢɟ ɩɨɫɥɟɞɧɢɯ ɩɨɞɬɜɟɪɠɞɟɧɨ ɦɟɬɨɞɨɦ ɂɄ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ, ɬɚɤ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɥɨɫɚ ɩɨɝɥɨɳɟɧɢɹ 1510 ɫɦ-1

 ɹɜɥɹɟɬɫɹ ɫɭɩɟɪɩɨɡɢɰɢɟɣ ɞɜɭɯ ɩɨɥɨɫ 
1514 ɢ 1502 ɫɦ-1, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɤɨɥɟɛɚɧɢɹɦ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɤɨɥɟɰ (G) ɢ (S) ɬɢɩɨɜ. 
ɋɨɨɬɧɨɲɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɨɥɨɫ ɩɨɝɥɨɳɟɧɢɹ G/S ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 
2,8. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɷɥɟɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɩɚɪɚɬɨɜ ȾɅɆ ɢ ɪɚɫɫɱɢɬɚɧɧɵɦ ɧɚ ɟɝɨ 
ɨɫɧɨɜɟ ɷɦɩɢɪɢɱɟɫɤɢɦ ɮɨɪɦɭɥɚɦ Ɏɉȿ, ɤɨɥɢɱɟɫɬɜɨ S-ɫɬɪɭɤɬɭɪ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ ɜ 
ɜɨɡɪɚɫɬɟ 130-150 ɥɟɬ. Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɢ ɤɚɪɛɨɧɢɥɶ-
ɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɜ ȾɅɆ ɫ ɜɨɡɪɚɫɬɨɦ ɢɦɟɟɬ ɫɯɨɠɢɣ ɯɚɪɚɤɬɟɪ ɢ, ɬɚɤɠɟ ɤɚɤ 
ɫɨɞɟɪɠɚɧɢɟ ɥɢɝɧɢɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɟɪɟɝɢɛɨɦ ɜ ɨɛɥɚɫɬɢ 90 – 110 ɥɟɬ (ɪɢɫ.5). ȼ ɰɟ-
ɥɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɫɨɫɬɚɜ ɥɢɝɧɢɧɨɜ ɧɟ ɩɪɟɬɟɪɩɟɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɨɡɪɚɫɬɚ. 

0,5

1,0

1,5

2,0

2,5

3,0

50 70 90 110 130 150

% 

ȼɨɡɪɚɫɬ ɞɪɟɜɟɫɢɧɵ, ɥɟɬ 

COOH OH ɮɟɧ 

3,5

4,0

4,5

5,0

50 70 90 110 130 150

% 

ȼɨɡɪɚɫɬ ɞɪɟɜɟɫɢɧɵ, ɥɟɬ 

CO



12 
 

Ɇɟɬɨɞɚɦɢ ɂɄ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ, ɷɥɟɦɟɧɬɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɭɫɬɚɧɨɜɥɟ-
ɧɨ, ɱɬɨ ȾɅɆ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɦɩɨɡɢɰɢɨɧɧɨ ɧɟɨɞɧɨɪɨɞɧɵɦ ɛɢɨɩɨɥɢɦɟɪɚɦ, ɫɨɫɬɨɹɳɢɦ 
ɢɡ ɦɨɧɨɦɟɪɧɵɯ ɟɞɢɧɢɰ ɝɜɚɹɰɢɥɶɧɨɝɨ, ɫɢɪɢɧɝɢɥɶɧɨɝɨ ɢ ɩ-ɤɭɦɚɪɨɜɨɝɨ ɬɢɩɚ ɜ ɫɨɨɬɧɨ-
ɲɟɧɢɢ 61:22:17. 

Ɏɟɧɨɥɶɧɵɟ ɝɢɞɪɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ ɹɜɥɹɸɬɫɹ ɚɤɬɢɜɧɵɦɢ ɪɟɚɤɰɢɨɧɧɵɦɢ ɰɟɧ-
ɬɪɚɦɢ ɜ ɦɚɤɪɨɦɨɥɟɤɭɥɚɯ ɥɢɝɧɢɧɚ. ɂɯ ɞɢɫɫɨɰɢɚɰɢɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɟɬ 
ɪɟɚɤɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɪɨɞɧɨɝɨ ɩɨɥɢɦɟɪɚ ɜ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɢ ɨɤɢɫɥɢɬɟɥɶ-
ɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ. Ɇɟɪɨɣ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɹɜɥɹɟɬɫɹ 
ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ. Ɉɩɪɟɞɟɥɟɧɢɟ pKa ɩɪɟɩɚɪɚɬɨɜ ȾɅɆ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɫɩɟɤ-
ɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ (Ʉɨɫɹɤɨɜ Ⱦ.ɋ., 2007). 

Ɋɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɤɪɢɜɨɣ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɬɪɨɜɚɧɢɹ – ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɨɬ pH ɪɚɫɬɜɨɪɚ, ɩɨɡɜɨɥɹɟɬ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨ ɨɩɪɟɞɟ-
ɥɢɬɶ ɜɟɥɢɱɢɧɵ ɪКɚ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɮɟɧɨɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɥɢɝɧɢɧɚ (ɬɚɛɥɢɰɚ 4). 
Ɍɚɛɥɢɰɚ 4 – Ɂɧɚɱɟɧɢɹ pKa ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɮɟɧɨɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ȾɅɆ ɢɡ ɪɚɡɧɨɜɨɡɪɚɫɬɧɨɣ 
ɞɪɟɜɟɫɢɧɵ 

ȼɨɡɪɚɫɬɧɨɣ 

ɞɢɚɩɚɡɨɧ, ɥɟɬ 
pKa1 

 

pKa2 

 

pKa3 

 

50-70 8,08 10,04 11,90 

70-90 7,69 10,08 11,71 

90-110 9,13 10,69 11,91 

110-130 8,67 10,59 11,78 

130-150 7,32 9,72 11,66 

ɋɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ, ɫɬɪɭɤɬɭɪɵ I ɬɢɩɚ ɢɦɟɸɬ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɪКɚ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ 7,32 – 9,13, ɱɬɨ ɜɵɡɜɚɧɨ ɧɚɥɢɱɢɟɦ ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɛɟɧɡɨɥɶɧɵɦ 
ɤɨɥɶɰɨɦ ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɵ. Ɉɞɧɚɤɨ, ɫɨɝɥɚɫɧɨ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɩɨɥɭ-
ɱɟɧɧɵɦ Δε-ɦɟɬɨɞɨɦ, ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɵɞɟɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɚɯ ȾɅɆ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ 
ɧɟ ɩɪɟɜɵɲɚɟɬ 8% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɫɬɪɭɤɬɭɪ ɫɨ ɫɜɨɛɨɞɧɵɦ ɮɟɧɨɥɶɧɵɦ ɝɢɞɪɨɤɫɢɥɨɦ. 
Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɮɟɧɨɥɶɧɵɯ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ȾɅɆ ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɬɪɭɤɬɭɪɚɯ II 

ɬɢɩɚ (ɞɨ 55%), ɪКɚ ɤɨɬɨɪɵɯ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 9,72 – 10,69. Ʉ ɫɬɪɭɤɬɭɪɚɦ III ɬɢɩɚ, 
ɢɦɟɸɳɢɦ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɪКɚ 11,66 – 11,91, ɨɬɧɨɫɹɬɫɹ ɫɬɪɭɤɬɭɪɵ ɫ ɧɟɫɨɩɪɹ-
ɠɟɧɧɨɣ α-ɤɚɪɛɨɧɢɥɶɧɨɣ ɝɪɭɩɩɨɣ ɢ ɫ ɋ-ɋ ɫɜɹɡɶɸ ɜ ɩɹɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ 
ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ ɫɬɪɭɤɬɭɪ ɥɢɝɧɢɧɚ.  

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɡɧɚɱɢɦɨɦ ɢɡɦɟɧɟɧɢɢ ɜɟɥɢɱɢɧ ɪКɚ 

ɫɬɪɭɤɬɭɪ I ɢ II ɬɢɩɚ ɜ ɨɛɪɚɡɰɚɯ ȾɅɆ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɪɚɡɧɨɜɨɡɪɚɫɬɧɨɣ ɞɪɟɜɟɫɢɧɵ. ȼɟ-
ɪɨɹɬɧɨ, ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-

ɦɚɫɫɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɟɩɚɪɚɬɨɜ ɥɢɝɧɢɧɚ ɜ ɩɪɨɰɟɫɫɟ ɛɢɨɫɢɧɬɟɡɚ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟ-
ɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ ɪКɚ ɫɬɪɭɤɬɭɪ III ɬɢɩɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. Ɍɚɤɢɦ ɨɛ-
ɪɚɡɨɦ, ɨɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɧɫɬɚɧɬɵ ɤɢɫɥɨɬɧɨɣ ɢɨɧɢɡɚɰɢɢ ȾɅɆ 
ɜɧɨɫɹɬ ɫɬɪɭɤɬɭɪɵ I ɢ II ɬɢɩɚ. Ɉɞɧɚɤɨ, ɭɱɢɬɵɜɚɹ ɞɚɧɧɵɟ ɨɛ ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɫɨɞɟɪ-
ɠɚɧɢɢ ɜ ɜɵɞɟɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɚɯ ɥɢɝɧɢɧɚ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɢɦɟɧɧɨ ɫɬɪɭɤɬɭɪɵ II 

ɬɢɩɚ ɛɭɞɭɬ ɢɝɪɚɬɶ ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɬɪɨɟɧɢɹ ɢ ɮɢ-
ɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɥɢɝɧɢɧɚ. 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪКɚ2 ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɥɢɝɧɢɧɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɞɪɟɜɟ-
ɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɜ ɜɨɡɪɚɫɬɟ 90 – 110 ɥɟɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟ-
ɧɢ ɥɢɝɧɢɧ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɢɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ Кɚ (ɩɪɢɦɟɪɧɨ ɜ 
10 ɪɚɡ ɧɢɠɟ, ɱɟɦ ɜ ɜɨɡɪɚɫɬɟ 130-150 ɥɟɬ) ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 
ɮɟɧɨɥɹɬ-ɚɧɢɨɧɨɜ, ɱɬɨ ɱɚɫɬɢɱɧɨ ɨɛɴɹɫɧɹɟɬ ɡɚɦɟɞɥɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɛɢɨɫɢɧɬɟɡɚ ɥɢɝɧɢɧɚ 
(ɪɢɫ. 3ɚ).  
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ɗɮɮɟɤɬɢɜɧɵɣ ɩɨɬɟɧɰɢɚɥ ɥɢɝɧɢɧɚ (φ*
02), ɤɚɤ ɨɫɧɨɜɧɨɣ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɩɚ-

ɪɚɦɟɬɪ ɪɟɞɨɤɫ ɫɨɫɬɨɹɧɢɹ ɩɨɥɢɦɟɪɚ, ɹɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɪɟɚɤɰɢɨɧɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ ɢ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ ɢ ɦɚɤɪɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɜɨɣɫɬɜ. ɗɮɮɟɤɬɢɜɧɵɣ ɩɨɬɟɧɰɢɚɥ 
ɩɪɟɩɚɪɚɬɨɜ ȾɅɆ ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɨɦ ɤɨɫɜɟɧɧɨɣ ɨɤɫɪɟɞɦɟɬɪɢɢ (Ȼɨɝɨɥɢɰɵɧ Ʉ.Ƚ., 
2010), ɞɥɹ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢ ɭɪɚɜɧɟɧɢɟ: 

 

ɝɞɟ φ*
02 – ɷɮɮɟɤɬɢɜɧɵɣ ɩɨɬɟɧɰɢɚɥ ɨɪɝɚɧɢɱɟɫɤɨɣ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

(Ɉȼɋ), ȼ; φɧɚɱ
 – ɫɬɚɧɞɚɪɬɧɵɣ (ɧɚɱɚɥɶɧɵɣ) ɩɨɬɟɧɰɢɚɥ ɨɪɝɚɧɢɱɟɫɤɨɣ Ɉȼɋ, ȼ; R –

 ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ 8,314∙103
 Ⱦɠ/(Ʉ∙ɦɨɥɶ); T – ɚɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, Ʉ; 

F – ɱɢɫɥɨ Ɏɚɪɚɞɟɹ, 96487 Ʉɥ/ɦɨɥɶ; ɋ03
ɧɚɱ

 – ɧɚɱɚɥɶɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɟɪɪɢɰɢ-
ɚɧɢɞɚ, ɦɨɥɶ/ɥ; ɋ03

ɪɚɜɧ
 – ɪɚɜɧɨɜɟɫɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɤɢɫɥɟɧɧɨɣ ɮɨɪɦɵ, ɦɨɥɶ/ɥ; 

C∑ – ɫɭɦɦɚɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɨɪɦ Ɉȼɋ, ɋΣ = ɋ03
ɧɚɱ

 + ɋ04
ɧɚɱ

 = ɋ03
ɪɚɜɧ

 +ɋ04
ɪɚɜɧ; ɋArO-

ɧɚɱ
 –

 ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɟɧɨɥɶɧɵɯ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɥɢɝɧɢɧɚ, ɦɨɥɶ/ɥ. 

 

ȼɫɟ ɢɡɭɱɟɧɧɵɟ ɩɪɟɩɚɪɚɬɵ ɥɢɝɧɢ-
ɧɚ ɨɛɥɚɞɚɸɬ ɜɟɫɶɦɚ ɜɵɫɨɤɢɦ ɨɤɢɫɥɢ-
ɬɟɥɶɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ 842-860 ɦȼ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɝɧɢɧɚɦ ɯɜɨɣɧɵɯ ɩɨɪɨɞ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɧɟɤɨɬɨɪɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ Ɉȼɉ ɨɬ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫ-
ɫɵ ɨɛɪɚɡɰɚ, ɬɚɤ ɞɥɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 
ɨɛɪɚɡɰɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɞɪɟɜɟɫɢɧɵ 
ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɜ ɜɨɡɪɚɫɬɟ 130-150 ɥɟɬ, 

ɯɚɪɚɤɬɟɪɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ-
ɬɟɧɰɢɚɥɚ (ɪɢɫ. 6). 

ɗɮɮɟɤɬɢɜɧɵɣ ɨɤɢɫɥɢɬɟɥɶɧɵɣ ɩɨ-
ɬɟɧɰɢɚɥ ɡɚɜɢɫɢɬ ɨɬ ɥɨɝɚɪɢɮɦɚ ɨɬɧɨɲɟɧɢɹ  

Ɋɢɫ. 6 – ɂɡɦɟɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ 
ɥɢɝɧɢɧɚ ɫ ɜɨɡɪɚɫɬɨɦ ɞɟɪɟɜɚ. 

ɤɨɧɰɟɧɬɪɚɰɢɣ lg (Cox/Cred), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨɛ ɢɡɦɟɧɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɨɞɟɪ-
ɠɚɧɢɹ ɮɟɧɨɥɶɧɵɯ (Cred) ɢ ɯɢɧɨɧɧɵɯ (Cox) ɮɨɪɦ ɥɢɝɧɢɧɚ. Ɍɚɤ, ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ Ɉȼɉ 
ɥɢɝɧɢɧɨɜ ɜ 50-ɥɟɬɧɟɣ ɞɪɟɜɟɫɢɧɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɦɚɤɫɢɦɭɦɟ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɯɢɧɨɧɧɵɯ ɮɨɪɦ, ɱɬɨ ɤɨɫɜɟɧɧɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɢɯ ɪɨɥɶ – ɚɤɬɢ-
ɜɚɬɨɪɨɜ ɩɟɪɨɤɫɢɞɚɡɵ. Ɋɨɫɬ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚɡɵ (ɪɢɫ. 4) ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ ɛɢɨ-
ɫɢɧɬɟɡ ɥɢɝɧɢɧɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɨɞɟɪɠɚ-
ɧɢɹ ɯɢɧɨɧɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɬɟɧɰɢɚ-
ɥɚ, ɦɢɧɢɦɭɦ ɡɧɚɱɟɧɢɣ ɤɨɬɨɪɨɝɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 90-110 ɥɟɬ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɥɢɝɧɢɧɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɟ ɥɢɝɧɢɧɚ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɦɨɠɠɟɜɟɥɨ-
ɜɵɯ ɞɟɪɟɜɶɟɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɫɜɹɡɚɧɨ ɫ ɧɚɪɭɲɟɧɢɟɦ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ 
ɛɚɥɚɧɫɚ, ɪɟɝɭɥɹɬɨɪɨɦ ɤɨɬɨɪɨɝɨ ɫɥɭɠɢɬ ɮɟɪɦɟɧɬ ɩɟɪɨɤɫɢɞɚɡɚ. ɋɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ ɥɢɝɧɢɧɚ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɜɨɡɪɚɫɬɚ 90-100 ɥɟɬ ɨɛɴɹɫɧɹɟɬɫɹ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɨɤɢɫɥɢ-
ɬɟɥɶɧɵɯ ɢ ɞɟɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɯɢɧɨɧɧɵɯ ɮɨɪɦ ɢ ɩɨ-
ɜɵɲɟɧɢɟɦ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ ɧɟɪɚɜɧɨɜɟɫɧɨɫɬɢ ɜ ɞɪɟɜɟɫɧɨɣ ɦɚɬɪɢɰɟ ɦɨɠɠɟɜɟɥɶɧɢ-
ɤɚ ɢ ɬɚɤɠɟ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɞɢɧɚɦɢɤɨɣ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. 

6. ɍɥɶɬɪɚɦɢɤɪɨɫɬɪɨɟɧɢɟ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɞɪɟɜɟɫɧɨɣ ɦɚɬɪɢɰɵ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɩɪɢɪɨɞɚ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɥɢɝɧɢɧɚ ɨɩɪɟɞɟɥɹɸɬ 
ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɚɤɪɨɦɨɥɟɤɭɥ, ɢɯ ɫɜɹɡɶ ɫ ɭɝɥɟɜɨɞɚɦɢ ɢ ɪɚɫɩɪɟɞɟɥɟ-

840

845

850

855

860

865

50 70 90 110 130 150

φ*
02, 

ɦȼ 

ȼɨɡɪɚɫɬ ɞɪɟɜɟɫɢɧɵ, ɥɟɬ 
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ɧɢɟ ɩɨɥɢɦɟɪɚ ɜ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɟ ɜ ɩɪɨɰɟɫɫɚɯ ɛɢɨɫɢɧɬɟɡɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨɝɨ 
ɜɟɳɟɫɬɜɚ. Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɭɥɶɬɪɚɦɢɤɪɨɫɬɪɨɟɧɢɹ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɦɨɠɠɟ-
ɜɟɥɶɧɢɤɚ ɧɚɦɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɦɢɤɪɨɫɨɩɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨ-
ɜɪɟɦɟɧɧɨɝɨ ɜɵɫɨɤɨɬɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɨɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨɛ ɨɫɨɛɟɧ-
ɧɨɫɬɹɯ ɫɬɪɨɟɧɢɹ ɢ ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. ɋɧɢɦɤɢ ɞɪɟɜɟɫɢ-
ɧɵ ɩɨɥɭɱɟɧɵ ɧɚ ɫɤɚɧɢɪɭɸɳɟɦ ɷɥɟɤɬɪɨɧɧɨɦ ɦɢɤɪɨɫɤɨɩɟ SEM Sigma VP ZEISS ɢ 
ɚɬɨɦɧɨ-ɫɢɥɨɜɨɦ ɦɢɤɪɨɫɤɨɩɟ ACM Multimod 8 Bruker. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ 
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɜɵɜɨɞɵ. 

ɇɚɪɹɞɭ ɫ ɩɟɪɜɢɱɧɨɣ (P) ɢ ɜɬɨɪɢɱɧɨɣ (S) ɨɛɨɥɨɱɤɚɦɢ, ɞɥɹ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ 
ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ ɬɪɟɬɢɱɧɨɣ ɨɛɨɥɨɱɤɢ – ɛɨɪɨɞɚɜɱɚɬɨɝɨ 
ɫɥɨɹ (W), ɧɟɫɜɨɣɫɬɜɟɧɧɨɝɨ ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɯɜɨɣɧɵɯ ɩɨɪɨɞ (ɪɢɫ. 7). ɇɚɥɢɱɢɟ ɛɨɪɨɞɚɜ-
ɱɚɬɨɝɨ ɫɥɨɹ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɛɴɹɫɧɟɧɢɟɦ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɥɢɝɧɢɧɟ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɫɢ-
ɪɢɧɝɢɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɨ 23%. 

  
Ɋɢɫ. 7 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɥɨɟɜ ɤɥɟɬɨɱɧɨɣ 

ɫɬɟɧɤɢ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɢ ɨɪɢɟɧ-
ɬɚɰɢɹ ɜ ɧɢɯ ɰɟɥɥɸɥɨɡɧɵɯ ɦɢɤɪɨɮɢɛɪɢɥɥ. 

Ɋɢɫ. 8 – ɋɩɢɪɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɤɥɟɬɨɱɧɨɣ 
ɫɬɟɧɤɢ ɬɪɚɯɟɢɞɵ. 

  
Ɋɢɫ. 9 – Ɇɢɤɪɨɮɢɛɪɢɥɥɵ ɰɟɥɥɸɥɨɡɵ ɧɚ 

ɫɤɨɥɟ ɫɥɨɹ S2 ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɞɪɟɜɟɫɢɧɵ 
ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 

Ɋɢɫ. 10 – ɉɨɜɟɪɯɧɨɫɬɶ ɫɥɨɹ S1 ɤɥɟɬɨɱɧɨɣ 
ɫɬɟɧɤɢ ɧɚ ɪɚɞɢɚɥɶɧɨɦ ɫɤɨɥɟ ɨɛɪɚɡɰɚ ɞɪɟɜɟɫɢ-
ɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜɨɞɨɣ. 

Ɇɟɬɨɞɨɦ SEM ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɤɪɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 
ɩɨɥɭɱɟɧɵ ɫɧɢɦɤɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɭɸ ɫɩɢɪɚɥɶɧɭɸ ɨɪɢɟɧɬɚɰɢɸ 
ɦɢɤɪɨɮɢɛɪɢɥɥ ɰɟɥɥɸɥɨɡɵ ɜ ɪɚɡɥɢɱɧɵɯ ɫɥɨɹɯ ɜɬɨɪɢɱɧɨɣ ɨɛɨɥɨɱɤɢ. ɉɨɞɨɛɧɨɟ ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɶɲɟɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ (ɪɢɫ. 
8). Ⱦɥɹ ɷɬɨɝɨ ɢɫɫɥɟɞɭɟɦɵɟ ɨɛɪɚɡɰɵ ɞɪɟɜɟɫɢɧɵ (ɧɚɞɫɟɱɟɧɧɵɟ ɩɨ ɩɟɪɢɦɟɬɪɭ) ɨɯɥɚɠɞɚ-
ɥɢɫɶ ɜ ɠɢɞɤɨɦ ɚɡɨɬɟ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫɤɨɥ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɨɧɬɪɚɫɬɧɨɫɬɢ 
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ɫɧɢɦɤɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɧɚɧɨɫɢɥɨɫɶ ɡɨɥɨɬɨ-ɩɚɥɥɚɞɢɟɜɨɟ ɩɨ-
ɤɪɵɬɢɟ. 

Ɋɚɡɥɢɱɧɨɟ ɫɬɪɨɟɧɢɟ ɫɥɨɟɜ ɫɜɹɡɚɧɨ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨɮɢɛ-
ɪɢɥɥ ɰɟɥɥɸɥɨɡɵ ɢ ɢɯ ɤɨɦɩɨɧɨɜɤɨɣ. Ⱥɧɚɥɢɡ (ɪɢɫ. 10) ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, 
ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɪɢɫɬɚɥɥɨɜ ɫɥɨɹ S1 ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɧɚɫɥɚɢɜɚɧɢɢ ɨɬɞɟɥɶɧɵɯ 
ɦɨɥɟɤɭɥ ɰɟɥɥɸɥɨɡɵ ɧɚ ɨɞɧɨ ɨɫɧɨɜɚɧɢɟ, ɩɪɢɱɟɦ ɤɚɠɞɚɹ ɩɨɫɥɟɞɭɸɳɚɹ ɦɨɥɟɤɭɥɚ ɞɨɥɠ-
ɧɚ ɩɨɜɬɨɪɹɬɶ «ɞɟɮɟɤɬɵ» ɩɪɟɞɵɞɭɳɢɯ. Ɋɨɫɬ ɦɢɤɪɨɮɢɛɪɢɥɥ S2, ɧɚɩɪɨɬɢɜ, ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɜɞɨɥɶ, ɚ ɧɟ ɩɨɩɟɪɟɤ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɨɞɧɚ ɦɨɥɟɤɭɥɚ ɮɟɪɦɟɧɬɚ, ɤɚɬɚɥɢ-
ɡɢɪɭɸɳɚɹ ɫɢɧɬɟɡ ɰɟɥɥɸɥɨɡɵ ɢɡ ɝɥɸɤɨɡɵ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɥɢɧɟɧɢɟ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɯ 
ɦɚɤɪɨɦɨɥɟɤɭɥ ɰɟɥɥɸɥɨɡɵ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɢɡɝɢɛɵ, ɩɟɪɟɩɥɟɬɟɧɢɹ ɢ ɪɚɡɞɜɨɟɧɢɹ 
ɦɢɤɪɨɮɢɛɪɢɥɥ (ɪɢɫ. 9). Ɍɚɤɠɟ ɞɥɹ ɦɢɤɪɨɮɢɛɪɢɥɥ ɰɟɥɥɸɥɨɡɵ ɯɚɪɚɤɬɟɪɟɧ ɛɨɥɶɲɨɣ 
ɞɢɚɩɚɡɨɧ ɪɚɡɦɟɪɨɜ, ɧɚɩɪɢɦɟɪ, ɢɯ ɞɢɚɦɟɬɪ ɜ ɫɥɨɟ S2 ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɨɬ 20 ɞɨ 300 ɧɦ 
ɢ ɛɨɥɟɟ. 

  

  
ɞɨ ɨɛɪɚɛɨɬɤɢ ɜɨɞɨɣ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜɨɞɨɣ 

Ɋɢɫ. 11 – ɉɨɜɟɪɯɧɨɫɬɶ ɫɥɨɹ S1 ɧɚ ɪɚɞɢɚɥɶɧɨɦ ɫɤɨɥɟ ɨɛɪɚɡɰɚ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 

ɉɟɪɜɢɱɧɚɹ ɨɛɨɥɨɱɤɚ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɦɨɠɠɟɜɟɥɶɧɢɤɚ (ɪɢɫ. 11) ɫɨɫɬɨɢɬ ɢɡ ɨɬ-
ɞɟɥɶɧɵɯ ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɰɟɥɥɸɥɨɡɧɵɯ ɜɨɥɨɤɨɧ ɬɨɥɳɢɧɨɣ ɞɨ 50 ɧɦ, ɩɨɦɟɳɟɧɧɵɯ 
ɜ ɬɜɟɪɞɵɣ ɪɚɫɬɜɨɪ ɝɟɦɢɰɟɥɥɸɥɨɡ ɜ ɥɢɝɧɢɧɟ. ɉɨɫɥɟɞɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɢɰɵ 
ɝɥɨɛɭɥɹɪɧɨɣ ɮɨɪɦɵ (ɞɢɚɦɟɬɪ 5 – 60 ɧɦ), ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɳɟɥɨɱɟɣ, 
ɞɢɨɤɫɚɧɟ ɢ ɞɪɭɝɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ. Ʌɢɝɧɢɧ ɜ ɬɚɤɨɦ ɬɜɟɪɞɨɦ ɪɚɫɬɜɨɪɟ ɩɨ ɫɜɨɟɣ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɟ ɢ ɩɨɥɢɦɨɥɟɤɭɥɹɪɧɵɦ ɫɜɨɣɫɬɜɚɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɥɢɝɧɢɧɚ, ɧɚɯɨɞɹ-
ɳɟɝɨɫɹ ɜ ɠɟɫɬɤɨɣ ɤɨɦɩɨɡɢɰɢɢ ɫɟɬɨɤ.  

ɉɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɨɫɧɨɜɧɵɦɢ ɩɨɥɨɠɟɧɢ-
ɹɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɥɢɝɧɨɭɝɥɟɜɨɞɧɨɣ ɦɚɬɪɢɰɵ (Ȼɨɝɨɥɢ-
ɰɵɧ Ʉ.Ƚ., 2004, 2010).  
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ȼ ɰɟɥɨɦ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɬɜɟɪɠɞɚɸɬ ɡɧɚɱɢɦɭɸ ɪɨɥɶ 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɟɪɨɤɫɢɞɚɡ ɜ ɩɪɨɰɟɫɫɚɯ ɛɢɨɫɢɧɬɟɡɚ, ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɢ ɮɨɪɦɢɪɨɜɚ-
ɧɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɥɢɝɧɢɧɚ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɤɥɟ-
ɬɨɱɧɨɣ ɫɬɟɧɤɟ, ɫɜɹɡɶ ɫ ɩɨɥɢɫɚɯɚɪɢɞɚɦɢ ɦɚɬɪɢɤɫɚ, ɚ ɬɚɤɠɟ ɨɫɨɛɟɧɧɨɫɬɢ ɭɥɶɬɪɚɦɢɤɪɨ-
ɫɬɪɨɟɧɢɹ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ  

ɈȻЩɂȿ ȼɕȼɈȾɕ 

1. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɢ ɚɬɨɦɧɨ-ɫɢɥɨɜɨɣ 
ɦɢɤɪɨɫɤɨɩɢɢ ɩɨɥɭɱɟɧɵ ɧɨɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɥɶɬɪɚɦɢɤɪɨɫɬɪɨɟɧɢɸ ɢ 
ɧɚɞɦɨɥɟɤɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɟ ɞɪɟɜɟɫɧɨɣ ɦɚɬɪɢɰɵ ɯɜɨɣɧɵɯ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɪɚɫɫɦɨɬɪɟɧɢɹ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ɤɚɤ ɧɚɧɨɤɨɦɩɨɡɢɬɚ, ɨɫɧɨɜɨɣ ɤɨɬɨɪɨɝɨ ɫɥɭ-
ɠɚɬ ɰɟɥɥɸɥɨɡɧɵɟ ɧɚɧɨɮɢɛɪɢɥɵ (20 – 50 ɧɦ) ɢ ɥɢɝɧɨɭɝɥɟɜɨɞɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ ɝɥɨɛɭ-
ɥɹɪɧɨɣ ɮɨɪɦɵ (ɞɢɚɦɟɬɪ 5 – 60 ɧɦ). 

2. Ʌɢɝɧɢɮɢɤɚɰɢɹ ɞɪɟɜɟɫɢɧɵ ɩɪɨɢɫɯɨɞɢɬ ɤɚɤ ɮɟɪɦɟɧɬɚɬɢɜɧɵɣ ɪɚɞɢɤɚɥɶɧɵɣ 
ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɢɡɦɟɧɟɧɢɟɦ ɫɨɨɬɧɨ-
ɲɟɧɢɹ ɩ-ɤɭɦɚɪɨɜɵɯ: ɝɜɚɹɰɢɥɶɧɵɯ: ɫɢɪɢɧɝɢɥɶɧɵɯ (17:61:22) ɫɬɪɭɤɬɭɪ ɥɢɝɧɢɧɚ, ɚ ɬɚɤ-
ɠɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɪɨɞɵ, ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (pKa2 = 9.72 – 10,69; φ*

02 = 

842 – 860 ɦȼ) ɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɦɚɫɫɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɢɝɧɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ. 
3. ɉɨɤɚɡɚɧɚ ɡɧɚɱɢɬɟɥɶɧɚɹ ɪɨɥɶ ɪɚɫɬɢɬɟɥɶɧɵɯ ɩɟɪɨɤɫɢɞɚɡ ɜ ɩɪɨɰɟɫɫɚɯ ɛɢɨɫɢɧɬɟ-

ɡɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɥɢɝɧɢɧɚ. 
4. ɉɨɥɭɱɟɧɵ ɧɨɜɵɟ ɞɚɧɧɵɟ ɩɨ ɤɨɦɩɨɧɟɧɬɧɨɦɭ ɫɨɫɬɚɜɭ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶ-

ɧɢɤɚ ɨɛɵɤɧɨɜɟɧɧɨɝɨ (Juniperus Communis L.) ɚɪɤɬɢɱɟɫɤɢɯ ɢ ɩɪɢɚɪɤɬɢɱɟɫɤɢɯ ɬɟɪɪɢɬɨ-
ɪɢɣ ȿɜɪɨɩɟɣɫɤɨɝɨ ɋɟɜɟɪɚ Ɋɨɫɫɢɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɨɩɪɟɞɟɥɹɸɬ ɯɨɞ ɛɢɨɫɢɧɬɟɡɚ ɭɝɥɟɜɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɪɟɜɟɫɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ, ɱɬɨ ɜɵɪɚɠɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɰɟɥɥɸɥɨɡɵ. 
Ⱦɥɹ ɥɢɝɧɢɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ 
ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɢɨɫɢɧɬɟɡɚ. 

6. ɉɪɟɞɥɨɠɟɧɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɪɨɟɧɢɹ ɥɢɝɧɨ-
ɭɝɥɟɜɨɞɧɨɣ ɦɚɬɪɢɰɵ ɞɪɟɜɟɫɢɧɵ ɦɟɬɨɞɨɦ ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ, 
ɜɤɥɸɱɚɸɳɚɹ ɫɬɚɞɢɸ ɤɪɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɢ. ɉɪɨɜɟɞɟɧɚ ɞɨɪɚɛɨɬɤɚ ɢ 
ɚɞɚɩɬɚɰɢɹ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚɡɵ ɜ ɪɚɫɬɢɬɟɥɶɧɨɦ 
ɫɵɪɶɟ. 

Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɫɟɪɬɚɰɢɢ ɢɡɥɨɠɟɧɨ ɜ ɫɥɟɞɭɸɳɢɯ ɩɭɛɥɢɤɚɰɢɹɯ 

1. Ɂɭɛɨɜ ɂ.ɇ. ȼɥɢɹɧɢɟ ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɥɢɝɧɨɭɝɥɟ-
ɜɨɞɧɨɣ ɦɚɬɪɢɰɵ ɞɪɟɜɟɫɢɧɵ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ДɌɟɤɫɬЖ / ɂ.ɇ. Ɂɭɛɨɜ, ɋ.ɋ. ɏɜɢɸɡɨɜ, 
Ɇ.Ⱥ. Ʌɨɛɚɧɨɜɚ, Ɇ.Ⱥ. Ƚɭɫɚɤɨɜɚ, Ʉ.Ƚ. Ȼɨɝɨɥɢɰɵɧ // ɂɡɜɟɫɬɢɹ ɜɭɡɨɜ. Ʌɟɫɧɨɣ ɠɭɪɧɚɥ. – 

2012. – №1. – ɋ. 113–120. 

2. Ȼɨɝɨɥɢɰɵɧ Ʉ.Ƚ. ɍɥɶɬɪɚɦɢɤɪɨɫɬɪɨɟɧɢɟ ɢ ɧɚɞɦɨɥɟɤɭɥɹɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɞɪɟɜɟɫ-
ɧɨɣ ɦɚɬɪɢɰɵ ДɌɟɤɫɬЖ / Ʉ.Ƚ. Ȼɨɝɨɥɢɰɵɧ, Ⱦ.Ƚ. ɑɭɯɱɢɧ, ɂ.ɇ. Ɂɭɛɨɜ, Ɇ.Ⱥ. Ƚɭɫɚɤɨɜɚ // 

ɏɢɦɢɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ. – 2012. – №3. – ɋ. 37–44. 

3. Bogolitsyn K. Ultramicroscopic composition and supramolecular structure of 

wood matrix [Text] / K. Bogolitsyn, D. Chuhchin, I. Zubov, M. Gusakova // Russian Jour-

nal of Bioorganic Chemistry. – 2013. – Vol. – 39. – №7. – P. 671–676. 

4. Ȼɨɝɨɥɢɰɵɧ Ʉ.Ƚ. Ɇɨɠɠɟɜɟɥɶɧɢɤ ɨɛɵɤɧɨɜɟɧɧɵɣ ɤɚɤ ɨɛɴɟɤɬ ɞɥɹ ɢɡɭɱɟɧɢɹ ɛɢɨ-
ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨɝɨ ɜɟɳɟɫɬɜɚ ДɌɟɤɫɬЖ / 
Ʉ.Ƚ. Ȼɨɝɨɥɢɰɵɧ, Ɇ.Ⱥ. Ƚɭɫɚɤɨɜɚ, ɋ.ɋ. ɏɜɢɸɡɨɜ, ɂ.ɇ. Ɂɭɛɨɜ // Ɏɢɡɢɤɨɯɢɦɢɹ ɪɚɫɬɢ-
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ɬɟɥɶɧɵɯ ɩɨɥɢɦɟɪɨɜ: ɦɚɬɟɪɢɚɥɵ IV Ɇɟɠɞɭɧɚɪ. ɤɨɧɮ. / ɩɨɞ. ɪɟɞ. ɞ-ɪɚ ɯɢɦ. ɧɚɭɤ, ɩɪɨɮ 
Ʉ.Ƚ. Ȼɨɝɨɥɢɰɵɧɚ. – Ⱥɪɯɚɧɝɟɥɶɫɤ. – 2011. – ɋ. 28–31. 

5. ɏɜɢɸɡɨɜ ɋ.ɋ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɥɢɝɧɢɧɚ ɦɨɠɠɟɜɟɥɶɧɢɤɚ Juniperus ДɌɟɤɫɬЖ / 
ɋ.ɋ. ɏɜɢɸɡɨɜ, Ʉ.Ƚ. Ȼɨɝɨɥɢɰɵɧ,Ɇ.Ⱥ. Ƚɭɫɚɤɨɜɚ, ɂ.ɇ. Ɂɭɛɨɜ // Ɏɢɡɢɤɨɯɢɦɢɹ ɪɚɫɬɢɬɟɥɶ-
ɧɵɯ ɩɨɥɢɦɟɪɨɜ: ɦɚɬɟɪɢɚɥɵ IV Ɇɟɠɞɭɧɚɪ. ɤɨɧɮ. / ɩɨɞ. ɪɟɞ. ɞ-ɪɚ ɯɢɦ. ɧɚɭɤ, ɩɪɨɮ 
Ʉ.Ƚ. Ȼɨɝɨɥɢɰɵɧɚ. – Ⱥɪɯɚɧɝɟɥɶɫɤ. – 2011. – ɋ. 135–136. 

6. Ɂɭɛɨɜ ɂ.ɇ. Ⱥɤɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚɡɵ ɯɜɨɢ ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɪɚɡɥɢɱɧɵɯ ɩɪɢ-
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