
ȃȳȚȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ�ȳ�ȚȎȠȓȞȳȎșȳȐ. ǻȜȐȳ�ȐȖȒȖ�ȟȖȞȜȐȖțȖ  

51 
ɏɚɪɱɨɜɚ�ɧɚɭɤɚ�ɿ�ɬɟɯɧɨɥɨɝɿɹ  ʋ 4(17)*2011 

ɞɟɧɢɟ�ɜ�ɨɫɚɞɨɤ�ɮɟɧɨɥɶɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɯɪɚɧɟ-
ɧɢɹ, ɨɫɨɛɟɧɧɨ�ɜ�ɩɟɪɜɵɟ�ɦɟɫɹɰɵ, ɩɪɨɬɟɤɚɟɬ� ɛɨɥɟɟ�ɢɧ-
ɬɟɧɫɢɜɧɨ. ȼɟɪɨɹɬɧɨ�ɩɪɢ�ɷɬɨɦ�ɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɨ�ɨɛɪɚ-
ɡɭɸɬɫɹ� ɢ� ɭɞɚɥɹɸɬɫɹ� ɢɡ� ɜɢɧɨɦɚɬɟɪɢɚɥɨɜ� ɤɨɦɩɥɟɤɫɵ 
ɮɟɧɨɥɶɧɵɯ� ɢ� ɚɡɨɬɢɫɬɵɯ� ɜɟɳɟɫɬɜ.  Ⱥɦɢɧɨɤɢɫɥɨɬɵ� ɱɚ-
ɫɬɢɱɧɨ� ɦɨɝɥɢ� ɜɫɬɭɩɢɬɶ� ɜ� ɪɟɚɤɰɢɸ� ɫ� ɫɚɯɚɪɚɦɢ, ɫɤɨ-
ɪɨɫɬɶ�ɤɨɬɨɪɨɣ�ɩɪɢ�ɩɨɜɵɲɟɧɧɵɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɜɨɡɪɚɫ-
ɬɚɟɬ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɷɬɨɣ�ɪɟɚɤɰɢɢ� ɨɛɪɚɡɭɸɬɫɹ�ɚɥɶɞɟɝɢ-
ɞɵ.  

ɉɨ� ɜɫɟɦ� ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ� ɩɪɢɱɢɧɚɦ� ɧɚɝɪɟ-
ɜɚɧɢɟ� ɦɟɡɝɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɟɟ� ɫɧɢɠɟɧɢɸ� ɚɡɨɬɢɫɬɵɯ 
ɜɟɳɟɫɬɜ, ɦɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɞɥɹ�ɩɨɥɭɱɟɧɢɹ� ɫɭɯɢɯ 

ɜɢɧɨɦɚɬɟɪɢɚɥɨɜ�ɞɥɹ�ɤɪɚɫɧɵɯ�ɩɨɥɭɫɭɯɢɯ�ɢ�ɩɨɥɭɫɥɚɞ-
ɤɢɯ�ɜɢɧ. Ɉɞɧɚɤɨ�ɷɬɨɬ�ɫɩɨɫɨɛ�ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ�ɜɥɟɱɺɬ 
ɡɚ� ɫɨɛɨɣ� ɢɡɦɟɧɟɧɢɟ� ɜɟɳɟɫɬɜ� ɚɪɨɦɚɬɚ, ɧɟ� ɜɫɟɝɞɚ� ɛɥɚ-
ɝɨɩɪɢɹɬɧɨ� ɨɬɪɚɠɚɸɳɟɟɫɹ� ɧɚ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɨɣ 
ɨɰɟɧɤɟ. ȼɵɫɨɤɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɞɭɛɢɥɶɧɵɯ� ɜɟɳɟɫɬɜ, 
ɩɟɪɟɯɨɞɹɳɢɯ�ɜ�ɫɭɫɥɨ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ� ɨɛ-
ɪɚɛɨɬɤɢ� ɦɟɡɝɢ, ɩɪɢɞɚɟɬ� ɢɡɥɢɲɧɸɸ� ɝɪɭɛɨɫɬɶ� ɜɤɭɫɭ, 
ɱɬɨ� ɬɚɤɠɟ� ɨɬɪɢɰɚɬɟɥɶɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɞɟɝɭɫɬɚɰɢɨɧɧɵɣ 
ɛɚɥɥ. ɂɡ� ɦɟɬɨɞɨɜ� ɬɟɪɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� ɦɟɡɝɢ 
ɧɚɝɪɟɜɚɧɢɟ�ɞɨ 40 0ɋ�ɫ�ɩɨɞɛɪɚɠɢɜɚɧɢɟɦ�ɩɨ�ɞɟɝɭɫɬɚɰɢ-
ɨɧɧɨɣ� ɨɰɟɧɤɟ� ɞɚɥɨ� ɥɭɱɲɢɣ� ɪɟɡɭɥɶɬɚɬ, ɱɟɦ� ɬɟɪɦɨɜɢ-
ɧɢɮɢɤɚɰɢɹ�ɩɪɢ 65 0ɋ.  

ɋɪɟɞɢ� ɨɩɵɬɧɵɯ� ɜɢɧɨɦɚɬɟɪɢɚɥɨɜ� ɢɡ� ɜɢɧɨɝɪɚɞɚ 
ɫɨɪɬɚ�ɋɚɩɟɪɚɜɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɣ�ɞɟɝɭɫɬɚɰɢɨɧɧɵɣ�ɛɚɥɥ 
ɩɨɥɭɱɢɥɢ� ɨɛɪɚɡɰɵ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ 
ɛɪɨɠɟɧɢɹ� ɦɟɡɝɢ. Ɉɧɢ� ɨɬɥɢɱɚɥɢɫɶ� ɞɨɫɬɚɬɨɱɧɨ� ɩɨɥ-
ɧɵɦ,  ɧɨ� ɧɟ� ɝɪɭɛɵɦ,  ɬɚɧɢɧɧɵɦ� ɜɤɭɫɨɦ,  ɫɜɟɠɟɫɬɶɸ� ɢ 
ɹɪɤɢɦ�ɫɨɪɬɨɜɵɦ�ɚɪɨɦɚɬɨɦ. Ɉɞɧɚɤɨ�ɫɪɟɞɧɢɣ�ɞɟɝɭɫɬɚ-
ɰɢɨɧɧɵɣ� ɛɚɥɥ� ɨɛɪɚɡɰɚ, ɩɨɥɭɱɟɧɧɨɝɨ� ɫɛɪɚɠɢɜɚɧɢɟɦ 
ɧɚ�ɦɟɡɝɟ 50 % ɫɚɯɚɪɨɜ�ɨɤɚɡɚɥɫɹ�ɜɵɲɟ,  ɱɟɦ�ɩɪɢ�ɫɛɪɚ-
ɠɢɜɚɧɢɢ�ɧɚ�ɦɟɡɝɟ 75 % ɫɚɯɚɪɨɜ. 

ɇɚɢɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɤɚɱɟɫɬɜɨ 
ɜɢɧɨɦɚɬɟɪɢɚɥɨɜ�ɫɨɪɬɚ�Ɇɟɪɥɨ�ɨɤɚɡɚɥɨ�ɫɛɪɚɠɢɜɚɧɢɟ�ɧɚ 
ɦɟɡɝɟ 50 % ɫɚɯɚɪɨɜ (7,71 ɛɚɥɥ). Ⱦɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɭɸ 
ɨɰɟɧɤɭ�ɩɨɥɭɱɢɥ�ɨɛɪɚɡɟɰ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɣ�ɫ�ɧɚɫɬɚɢɜɚ-
ɧɢɟɦ�ɦɟɡɝɢ�ɜ�ɬɟɱɟɧɢɟ 1 ɫɭɬɨɤ (7,68 ɛɚɥɥɚ). 

ɋɪɟɞɢ� ɨɩɵɬɧɵɯ� ɜɢɧɨɦɚɬɟɪɢɚɥɨɜ� ɫɨɪɬɨɜ� Ȼɚɫɬɚɪ-
ɞɨ� ɦɚɝɚɪɚɱɫɤɢɣ� ɢ� Ʉɚɛɟɪɧɟ�ɋɨɜɢɧɶɨɧ� ɥɭɱɲɢɦɢ� ɛɵɥɢ 
ɩɪɢɡɧɚɧɵ� ɨɛɪɚɡɰɵ, ɩɨɥɭɱɟɧɧɵɟ� ɩɭɬɺɦ� ɫɛɪɚɠɢɜɚɧɢɹ 
ɧɚ�ɦɟɡɝɟ 50  % ɫɚɯɚɪɨɜ�ɢ�ɧɚɝɪɟɜɚɧɢɹ�ɦɟɡɝɢ�ɞɨ 40  0ɋ�ɫ 
ɩɨɞɛɪɚɠɢɜɚɧɢɟɦ. 
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ȽȼɍɁ «ɍɤɪɚɢɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɯɢɦɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ», ɝ. Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ 
ȺɐɂȾɈɅɂɁ�ɉɈȾɋɈɅɇȿɑɇɈȽɈ�ɆȺɋɅȺ�ɋ�ɉɊɂɆȿɇȿɇɂȿɆ 

ɋɍɅɖɎɈɄɂɋɅɈɌɇɈȽɈ�ɉɈɅɂȺɆɂȾȺ�ȼ�ɄȺɑȿɋɌȼȿ�ɄȺɌȺɅɂɁȺɌɈɊȺ 
ɉɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɦɨɞɢɮɢɤɚɰɢɢ� ɩɨɞ-

ɫɨɥɧɟɱɧɨɝɨ�ɦɚɫɥɚ�ɦɟɬɨɞɨɦ�ɚɰɢɞɨɥɢɡɚ. ɉɨɤɚɡɚɧɨ�ɜɥɢɹɧɢɟ�ɦɨɥɶɧɨɝɨ 
ɫɨɨɬɧɨɲɟɧɢɹ� ɢɫɯɨɞɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɰɟɫ-
ɫɚ, ɬɢɩɚ� ɤɚɬɚɥɢɡɚɬɨɪɚ (H2SO4� ɢɥɢ� ɫɭɥɶɮɨɤɢɫɥɨɬɧɵɯ� ɩɪɨɢɡɜɨɞɧɵɯ 
ɩɨɥɢɚɦɢɞɚ) ɧɚ�ɫɜɨɣɫɬɜɚ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɩɨɞɫɨɥɧɟɱɧɨɝɨ�ɦɚɫɥɚ. 
ɂɡɭɱɟɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɩɨɞɫɨɥ-
ɧɟɱɧɨɝɨ�ɦɚɫɥɚ�ɜ�ɫɨɫɬɚɜɟ�ɠɢɪɨɜɨɣ�ɨɫɧɨɜɵ�ɦɚɪɝɚɪɢɧɚ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ:� ɦɨɞɢɮɢɤɚɰɢɹ�ɦɚɫɥɚ, ɚɰɢɞɨɥɢɡ, ɩɨɥɢɦɟɪ-
ɧɵɣ�ɤɚɬɚɥɢɡɚɬɨɪ, ɦɚɪɝɚɪɢɧ. 

In article presents the results of sunflower oil modification by ac-
idolysis. Influence of molar ratio of initial components, reaction time 
and catalysts type (H2SO4 or sulfonated polyamide) on the properties of 
the modified sun-flower oil are shown. The possibility using of the mod-
ified sunflower oil in the fat base of margarine was determined. 

Keywords: modification of butter, acidolysis, polymeric catalyst, 

margarine. 
Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɠɢɪɨɜ� ɢ� ɦɚɫɟɥ� ɫɨ� ɫɛɚɥɚɧɫɢɪɨ-

ɜɚɧɧɵɦ�ɠɢɪɧɨɤɢɫɥɨɬɧɵɦ�ɫɨɫɬɚɜɨɦ�ɢ� ɡɚɞɚɧɧɵɦɢ�ɮɢ-
ɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬ�ɢɯ 
ɦɨɞɢɮɢɤɚɰɢɸ� ɩɭɬɟɦ� ɱɚɫɬɢɱɧɨɝɨ� ɝɢɞɪɢɪɨɜɚɧɢɹ. Ɉɞ-
ɧɢɦ�ɢɡ�ɧɟɞɨɫɬɚɬɤɨɜ�ɩɪɨɞɭɤɬɨɜ�ɝɢɞɪɢɪɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ 
ɧɚɥɢɱɢɟ�ɜ�ɢɯ�ɫɨɫɬɚɜɟ�ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ. 

Ɍɪɚɧɫ�ɢɡɨɦɟɪɵ� ɦɨɝɭɬ� ɜɥɢɹɬɶ� ɧɚ� ɧɨɪɦɚɥɶɧɨɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɨɪɝɚɧɢɡɦɚ�ɱɟɥɨɜɟɤɚ, ɫɧɢɠɚɸɬ�ɢɦ-
ɦɭɧɢɬɟɬ, ɚ�ɬɚɤɠɟ�ɩɪɨɜɨɰɢɪɭɸɬ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɫɟɪ-
ɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ [1]. ɉɪɢ� ɷɬɨɦ� ɦɟɯɚ-
ɧɢɡɦ�ɜɪɟɞɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ�ɞɟɬɚɥɶɧɨ�ɧɟ  

 

Ɋɢɫ. 1. ȼɥɢɹɧɢɟ�ɫɩɨɫɨɛɨɜ�ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ�ɦɟɡɝɢ�ɧɚ�ɦɚɫɫɨ-
ɜɭɸ�ɤɨɧɰɟɧɬɪɚɰɢɸ�ɚɡɨɬɢɫɬɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɤɪɚɫɧɵɯ�ɫɭɯɢɯ 

ɜɢɧɨɦɚɬɟɪɢɚɥɚɯ (ɫɪɟɞɧɢɟ�ɞɚɧɧɵɟ�ɩɨ�ɫɨɪɬɚɦ): 1 – ɫɛɪɚɠɢɜɚ-
ɧɢɟ�ɧɚ�ɦɟɡɝɟ 75 % ɫɚɯɚɪɨɜ; 2 – ɫɛɪɚɠɢɜɚɧɢɟ�ɧɚ�ɦɟɡɝɟ 50 % 
ɫɚɯɚɪɨɜ; 3 – ɬɟɪɦɨɜɢɧɢɮɢɤɚɰɢɹ 65 0ɋ; 4 – ɧɚɝɪɟɜɚɧɢɟ�ɦɟɡɝɢ 
ɞɨ 40 0ɋ�ɫ�ɩɨɞɛɪɚɠɢɜɚɧɢɟɦ; 5 – ɧɚɫɬɚɢɜɚɧɢɟ�ɦɟɡɝɢ 1 ɫɭɬɤɢ;  

6 – ɭɝɥɟɤɢɫɥɨɬɧɚɹ�ɦɚɰɟɪɚɰɢɹ 
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ɢɡɭɱɟɧ, ɚ� ɡɧɚɱɢɬ, ɧɟ�ɪɚɡɪɚɛɨɬɚɧɵ�ɩɭɬɢ�ɜɵ-
ɜɟɞɟɧɢɹ� ɷɬɢɯ� ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ�ɢɡ� ɨɪɝɚɧɢɡ-
ɦɚ. ȿɞɢɧɫɬɜɟɧɧɵɣ� ɫɩɨɫɨɛ� ɡɚɳɢɬɢɬɶ� ɨɪɝɚ-
ɧɢɡɦ – ɦɚɤɫɢɦɚɥɶɧɨ� ɫɧɢɡɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ�ɜ�ɩɪɨɞɭɤɬɚɯ�ɩɢɬɚɧɢɹ. 

Ɉɞɧɢɦ� ɢɡ� ɞɨɫɬɭɩɧɵɯ� ɦɟɬɨɞɨɜ� ɦɨɞɢ-
ɮɢɤɚɰɢɢ�ɫɜɨɣɫɬɜ�ɠɢɪɨɜ�ɹɜɥɹɟɬɫɹ�ɚɰɢɞɨɥɢɡ, 
ɤɨɬɨɪɵɣ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɬɪɢɝɥɢɰɟɪɢɞɚ� ɫ� ɨɪɝɚɧɢɱɟɫɤɨɣ� ɤɢɫɥɨɬɨɣ, ɜ 
ɩɪɨɰɟɫɫɟ�ɤɨɬɨɪɨɝɨ�ɩɪɨɢɫɯɨɞɢɬ�ɡɚɦɟɧɚ�ɚɰɢ-
ɥɨɜ� ɤɢɫɥɨɬ. Ɍɪɢɝɥɢɰɟɪɢɞ, ɜ� ɤɨɬɨɪɨɦ� ɧɟɧɚ-
ɫɵɳɟɧɧɵɟ� ɠɢɪɧɨɤɢɫɥɨɬɧɵɟ� ɨɫɬɚɬɤɢ� ɡɚɦɟɳɟɧɵ� ɧɚ 
ɧɚɫɵɳɟɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɛɨɥɶɲɟɣ� ɬɜɟɪɞɨɫɬɶɸ, 
ɢɦɟɟɬ�ɛɨɥɟɟ�ɜɵɫɨɤɭɸ�ɬɟɦɩɟɪɚɬɭɪɭ�ɩɥɚɜɥɟɧɢɹ. 

Ɍɪɚɞɢɰɢɨɧɧɨ�ɜ�ɪɟɚɤɰɢɢ�ɚɰɢɞɨɥɢɡɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɤɚ-
ɬɚɥɢɡɚɬɨɪɚ� ɢɫɩɨɥɶɡɭɸɬ� ɫɟɪɧɭɸ� ɤɢɫɥɨɬɭ. Ɉɞɧɚɤɨ�ɲɢ-
ɪɨɤɨɦɭ� ɟɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɩɪɟɩɹɬɫɬɜɭɸɬ� ɬɪɭɞɨɟɦ-
ɤɨɫɬɶ� ɩɪɨɰɟɫɫɨɜ� ɨɱɢɫɬɤɢ� ɩɨɥɭɱɟɧɧɵɯ� ɦɨɞɢɮɢɰɢɪɨ-
ɜɚɧɧɵɯ� ɬɪɢɝɥɢɰɟɪɢɞɨɜ, ɤɨɬɨɪɚɹ� ɜɤɥɸɱɚɟɬ� ɧɟɣɬɪɚɥɢ-
ɡɚɰɢɸ� ɢɡɥɢɲɤɚ� ɤɢɫɥɨɬɵ� ɢ� ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɪɟɝɟɧɟɪɚ-
ɰɢɢ�ɤɚɬɚɥɢɡɚɬɨɪɚ. 

ɐɟɥɶɸ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɛɵɥɨ�ɢɫɫɥɟɞɨɜɚɧɢɟ� ɪɟɚɤ-
ɰɢɢ� ɚɰɢɞɨɥɢɡɚ� ɩɨɞɫɨɥɧɟɱɧɨɝɨ� ɦɚɫɥɚ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ 
ɧɨɜɨɝɨ�ɝɟɬɟɪɨɝɟɧɧɨɝɨ�ɤɚɬɚɥɢɡɚɬɨɪɚ�ɧɚ�ɨɫɧɨɜɟ�ɫɭɥɶɮɨ-
ɤɢɫɥɨɬɧɨɝɨ� ɩɨɥɢɚɦɢɞɚ, ɚ� ɬɚɤɠɟ� ɚɧɚɥɢɡ� ɩɪɨɞɭɤɬɨɜ 
ɚɰɢɞɨɥɢɡɚ�ɢ�ɨɰɟɧɤɚ�ɜɨɡɦɨɠɧɨɫɬɢ�ɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ 
ɫɨɫɬɚɜɟ�ɠɢɪɨɜɨɣ�ɨɫɧɨɜɵ�ɦɚɪɝɚɪɢɧɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɤɚɱɟɫɬɜɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨɞɫɨɥ-
ɧɟɱɧɨɝɨ� ɦɚɫɥɚ, ɫɬɟɚɪɢɧɨɜɨɣ� ɤɢɫɥɨɬɵ, ɦɨɞɢɮɢɰɢɪɨ-
ɜɚɧɧɨɝɨ� ɩɨɞɫɨɥɧɟɱɧɨɝɨ�ɦɚɫɥɚ (ɆɉɆ): ɩɥɨɬɧɨɫɬɶ (ȡ), 
ɫɨɞɟɪɠɚɧɢɟ� ɜɥɚɝɢ (Ȧ), ɤɢɫɥɨɬɧɨɟ� ɱɢɫɥɨ (Ʉ�ɑ.), ɩɟɪɟ-
ɤɢɫɧɨɟ�ɱɢɫɥɨ (ɉ�ɑ.), ɣɨɞɧɨɟ�ɱɢɫɥɨ (Ƀ�ɑ.), ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɥɚɜɥɟɧɢɹ (Ɍɩɥ)  ɢ� ɡɚɫɬɵɜɚɧɢɹ (Ɍɡ), ɫɨɞɟɪɠɚɧɢɟ� ɬɜɟɪ-
ɞɵɯ� ɬɪɢɝɥɢɰɟɪɢɞɨɜ, ɤɨɧɰɟɧɬɪɚɰɢɹ� ɫɬɟɚɪɢɧɨɜɨɣ� ɤɢɫ-
ɥɨɬɵ, ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ�ɷɥɚɢɞɢɧɨɜɨɣ�ɢ�ɥɢɧɨɥɟɥɚɢɞɢɧɨ-
ɜɨɣ� ɤɢɫɥɨɬ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɨ� ɫɬɚɧɞɚɪɬɧɵɦ�ɦɟɬɨɞɢɤɚɦ, 
ɩɪɢɜɟɞɟɧɧɵɦ� ɜ� ɪɚɛɨɬɚɯ [2-4]. Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɬɚɬɢɱɟ-
ɫɤɨɣ� ɨɛɦɟɧɧɨɣ� ɟɦɤɨɫɬɢ (ɋɈȿ) ɤɚɬɚɥɢɡɚɬɨɪɨɜ� ɩɪɨɜɨ-
ɞɢɥɨɫɶ�ɩɨ�ɦɟɬɨɞɢɤɟ, ɩɪɢɜɟɞɟɧɧɨɣ�ɜ�ɪɚɛɨɬɟ [5]. 

ȼ� ɤɚɱɟɫɬɜɟ� ɧɨɜɨɝɨ� ɝɟɬɟɪɨɝɟɧɧɨɝɨ� ɤɚɬɚɥɢɡɚɬɨɪɚ 
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɫɭɥɶɮɨɤɢɫɥɨɬɧɵɟ� ɩɪɨɢɡɜɨɞɧɵɟ� ɩɨɥɢ-
ɚɦɢɞɚ (ɋ�ɉȺ) ɫ�ɋɈȿ 2,95 ɦɝ�ɷɤɜ�ɝ, ɦɟɬɨɞ�ɫɢɧɬɟɡɚ�ɤɨ-
ɬɨɪɨɝɨ�ɪɚɡɪɚɛɨɬɚɧ�ɧɚ�ɤɚɮɟɞɪɟ�ɯɢɦɢɱɟɫɤɨɣ�ɬɟɯɧɨɥɨɝɢɢ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ȽȼɍɁ� ɍȽɏɌɍ [6]. 
Ʉɚɬɚɥɢɡɚɬɨɪ� ɧɚ� ɨɫɧɨɜɟ� ɋ�ɉȺ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ 
ɫɜɟɬɥɨ�ɠɟɥɬɵɟ� ɝɪɚɧɭɥɵ� ɧɟɩɪɚɜɢɥɶɧɨɣ� ɮɨɪɦɵ� ɫɨ 
ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ ~1u1u1 ɦɦ. 

Ⱥɧɚɥɢɡ�ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ�ɫɨɫɬɚɜɚ�ɩɨɞɫɨɥɧɟɱɧɨɝɨ 
ɦɚɫɥɚ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɟɝɨ�ɚɰɢɞɨɥɢɡɚ�ɨɩɪɟɞɟɥɹɥɢ�ɧɚ�ɝɚɡɨ-
ɜɨɦ�ɯɪɨɦɚɬɨɝɪɚɮɟ «Ʉɪɢɫɬɚɥ�Ʌɸɤɫ 4000» ɫ� ɤɚɩɢɥɥɹɪ-
ɧɨɣ� ɤɨɥɨɧɤɨɣ SP-2560 ɢ� ɫɬɚɧɞɚɪɬɨɦ Supelco 37 
Component FAME MIX cat ʋ 47885-U. Ɉɛɪɚɛɨɬɤɚ�ɪɟ-
ɡɭɥɶɬɚɬɨɜ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɵ 
NetChrom v2.1. 

ɋɨɞɟɪɠɚɧɢɟ� ɬɜɟɪɞɵɯ� ɬɪɢɝɥɢɰɟɪɢɞɨɜ� ɜ� ɦɨɞɢɮɢ-
ɰɢɪɨɜɚɧɧɨɦ�ɩɨɞɫɨɥɧɟɱɧɨɦ�ɦɚɫɥɟ�ɨɩɪɟɞɟɥɹɥɢ�ɫ�ɩɨɦɨ-
ɳɶɸ� əɆɊ�ɚɧɚɥɢɡɚɬɨɪɚ «Minispec mq 20 NMR 
Analizer». 

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɨɜɨɝɨ�ɤɚɬɚɥɢɡɚɬɨɪɚ�ɚɰɢɞɨɥɢɡ�ɩɪɨɜɨɞɢɥɢ�ɬɚɤɠɟ�ɫ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ�ɇ2SO4, ɤɨɬɨɪɚɹ�ɹɜɥɹɟɬɫɹ�ɬɪɚɞɢɰɢɨɧɧɵɦ 
ɝɨɦɨɝɟɧɧɵɦ�ɤɚɬɚɥɢɡɚɬɨɪɨɦ. 

ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɪɟ-

ɚɤɰɢɢ� ɚɰɢɞɨɥɢɡɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɚɫɥɨ� ɪɚɮɢɧɢɪɨɜɚɧ-
ɧɨɟ, ɞɟɡɨɞɨɪɢɪɨɜɚɧɧɨɟ�ɩɨɞɫɨɥɧɟɱɧɨɟ�ɢ�ɫɬɟɚɪɢɧɨɜɭɸ  

ɤɢɫɥɨɬɭ, ɫɜɨɣɫɬɜɚ�ɤɨɬɨɪɵɯ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ. 1. 
Ⱥɰɢɞɨɥɢɡ�ɩɨɞɫɨɥɧɟɱɧɨɝɨ�ɦɚɫɥɚ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɟɚɪɢɧɨɜɨɣ� ɤɢɫɥɨɬɵ, ɝɨɦɨɝɟɧɧɨɝɨ� ɢ 
ɝɟɬɟɪɨɝɟɧɧɨɝɨ� ɤɚɬɚɥɢɡɚɬɨɪɨɜ� ɩɨ� ɦɟɬɨɞɢɤɟ, ɤɨɬɨɪɚɹ 
ɜɤɥɸɱɚɟɬ�ɫɥɟɞɭɸɳɢɟ�ɫɬɚɞɢɢ: 

– ɫɦɟɲɟɧɢɟ� ɩɨɞɫɨɥɧɟɱɧɨɝɨ� ɦɚɫɥɚ, ɫɬɟɚɪɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ�ɢ�ɤɢɫɥɨɬɧɨɝɨ�ɝɨɦɨɝɟɧɧɨɝɨ�ɢɥɢ�ɝɟɬɟɪɨɝɟɧɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ; 

– ɩɪɨɜɟɞɟɧɢɟ�ɪɟɚɤɰɢɢ�ɚɰɢɞɨɥɢɡɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭ-
ɪɟ 150–160 �ɋ�ɜ�ɬɟɱɟɧɢɟ 3–6 ɱ; 

– ɧɟɣɬɪɚɥɢɡɚɰɢɹ� ɫɜɨɛɨɞɧɵɯ�ɠɢɪɧɵɯ� ɤɢɫɥɨɬ� ɩɨ-
ɫɥɟ�ɪɟɚɤɰɢɢ�ɚɰɢɞɨɥɢɡɚ; 

– ɨɬɞɟɥɟɧɢɟ�ɆɉɆ� ɨɬ� ɦɵɥ, ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ� ɩɨ-
ɫɥɟ�ɧɟɣɬɪɚɥɢɡɚɰɢɢ; 

– ɫɭɲɤɚ�ɆɉɆ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ 100–105 °ɋ. 
ȼ�ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ�ɞɚɧɧɵɟ�ɩɨ�ɫɜɨɣɫɬɜɚɦ�ɦɨɞɢ-

ɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɦɚɫɥɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ� ɭɫɥɨɜɢɣ�ɩɪɨ-
ɜɟɞɟɧɢɹ� ɚɰɢɞɨɥɢɡɚ: ɦɨɥɶɧɨɝɨ� ɫɨɨɬɧɨɲɟɧɢɹ� ɩɨɞɫɨɥ-
ɧɟɱɧɨɟ�ɦɚɫɥɨ�ɫɬɟɚɪɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ, ɬɢɩɚ�ɢɫɩɨɥɶɡɭɟɦɨ-
ɝɨ� ɤɚɬɚɥɢɡɚɬɨɪɚ – ɝɨɦɨɝɟɧɧɨɝɨ (ɇ2SO4) ɢɥɢ� ɝɟɬɟɪɨ-
ɝɟɧɧɨɝɨ (ɋ�ɉȺ). 

ɏɚɪɚɤɬɟɪɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɆɉɆ, ɩɨɥɭɱɟɧɧɵɯ�ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ�ɇ2SO4 ɹɜɥɹɟɬɫɹ�ɬɨ, ɱɬɨ�ɨɧɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ� ɬɜɟɪɞɵɟ� ɜɟɳɟɫɬɜɚ� ɬɟɦɧɨ�ɤɨɪɢɱɧɟɜɨɝɨ� ɰɜɟɬɚ� ɫ 
ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɩɥɚɜɥɟɧɢɹ: ɨɬ 
ɩɥɸɫ 20 �ɋ�ɞɨ�ɩɥɸɫ 43,5 �ɋ. ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɷɬɢɯ 
ɨɛɪɚɡɰɨɜ� ɜ� ɤɚɱɟɫɬɜɟ� ɠɢɪɨɜɨɣ� ɮɚɡɵ� ɞɥɹ� ɦɚɪɝɚɪɢɧɚ 
ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɨɞɢɬɶ� ɢɯ� ɨɬɛɟɥɤɭ, ɱɬɨ� ɩɪɢɜɟɞɟɬ� ɤ 
ɭɫɥɨɠɧɟɧɢɸ�ɩɪɨɰɟɫɫɚ�ɩɨɥɭɱɟɧɢɹ�ɬɨɜɚɪɧɨɝɨ�ɆɉɆ. 

ȼ�ɬɨɠɟ�ɜɪɟɦɹ�ɩɪɨɞɭɤɬɵ�ɚɰɢɞɨɥɢɡɚ�ɩɨɞɫɨɥɧɟɱɧɨ-
ɝɨ� ɦɚɫɥɚ, ɩɨɥɭɱɟɧɧɵɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɋ�ɉȺ� ɩɪɟɞ-
ɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɦɚɡɟɩɨɞɨɛɧɵɟ, ɜɹɡɤɢɟ� ɩɪɨɞɭɤɬɵ� ɨɬ 
ɫɜɟɬɥɨ�ɠɟɥɬɨɝɨ� ɞɨ� ɠɟɥɬɨɝɨ� ɰɜɟɬɚ� ɫ� ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɩɥɚɜɥɟɧɢɹ 11,1-32,2 �ɋ. Ɉɬɫɭɬɫɬɜɢɟ�ɬɟɦɧɨɣ�ɨɤɪɚɫɤɢ�ɭ 
ɆɉɆ, ɩɨɥɭɱɟɧɧɵɯ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɋ�ɉȺ� ɦɨɠɟɬ 
ɛɵɬɶ� ɪɟɡɭɥɶɬɚɬɨɦ� ɚɞɫɨɪɛɰɢɢ� ɩɨɛɨɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ 
ɫɢɧɬɟɡɚ� ɧɚ� ɢɫɩɨɥɶɡɭɟɦɨɦ� ɤɚɬɚɥɢɡɚɬɨɪɟ [7]. ɇɚɥɢɱɢɟ 
ɫɜɟɬɥɨ�ɠɟɥɬɨɣ� ɨɤɪɚɫɤɢ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ�ɩɨ-
ɥɨɠɢɬɟɥɶɧɵɣ�ɦɨɦɟɧɬ, ɩɨɡɜɨɥɹɸɳɢɣ�ɫɨɡɞɚɜɚɬɶ�ɧɚ�ɨɫ-
ɧɨɜɟ�ɆɉɆ� ɩɢɳɟɜɵɟ� ɤɨɦɩɨɡɢɰɢɢ� ɛɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɬɪɚɞɢɰɢɨɧɧɨɝɨ�ɤɪɚɫɢɬɟɥɹ�ȕ�ɤɚɪɨɬɢɧɚ. 

ɂɧɬɟɪɟɫɧɵɦ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɫɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚ-
ɥɢɡ� ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɩɨɥɭɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ 
ɆɉɆ, ɢ, ɜ�ɱɚɫɬɧɨɫɬɢ, ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɧɢɯ�ɨɫɬɚɬɤɨɜ�ɫɬɟ-
ɚɪɢɧɨɜɨɣ� ɤɢɫɥɨɬɵ� ɢ� ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ� ɷɥɚɢɞɢɧɨɜɨɣ� ɢ 
ɥɢɧɨɥɟɥɚɢɞɢɧɨɜɨɣ�ɤɢɫɥɨɬ. ɉɨ�ɞɚɧɧɵɦ�ɯɪɨɦɚɬɨɝɪɚɮɢ-
ɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɫɨɞɟɪɠɚɧɢɟ 
ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ� ɜ�ɆɉɆ�ɩɨɥɭɱɟɧɧɨɦ�ɦɟɬɨɞɨɦ� ɚɰɢɞɨ-
ɥɢɡɚ� ɡɚɜɢɫɢɬ� ɨɬ� ɭɫɥɨɜɢɣ� ɟɝɨ� ɫɢɧɬɟɡɚ: ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɰɟɫɫɚ�ɢ�ɫɨɨɬɧɨɲɟɧɢɹ�ɩɨɞɫɨɥɧɟɱɧɨɟ  

Ɍɚɛɥɢɰɚ 1  
ɋɜɨɣɫɬɜɚ�ɩɨɞɫɨɥɧɟɱɧɨɝɨ�ɦɚɫɥɚ�ɢ�ɫɬɟɚɪɢɧɨɜɨɣ�ɤɢɫɥɨɬɵ 

ɋɵɪɶɟ 

ɉɨɤɚɡɚɬɟɥɶ 

ȡ, 
ɤɝ�ɦ3 Ȧ, % Ʉ�ɑ., ɦɝ 

ɄɈɇ�ɝ 
Ƀ�ɑ., ɝ 
,2/100ɝ 

ɉ�ɑ., 
ɦɦɨɥɶ�ɤɝ 

òɈ 

Ɍɩɥ., 
�ɋ 

Ɍɡ., 
�ɋ 

ɋɬɟɚɪɢɧɨɜɚɹ 
ɤɢɫɥɨɬɚ 960 0,5

0 196 16,37 2,80 55,00 47,00 

ɉɨɞɫɨɥɧɟɱ-
ɧɨɟ�ɦɚɫɥɨ 927 0,5

0 0,1 126,9 1,60 - -16 – 
-19 
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ɦɚɫɥɨ : ɫɬɟɚɪɢɧɨɜɚɹ� ɤɢɫɥɨɬɚ. ɋɨɝɥɚɫɧɨ� ɬɪɟɛɨɜɚɧɢɹɦ 
ȾɋɌɍ 4465:2005 Ɇɚɪɝɚɪɢɧ. Ɉɛɳɢɟ� ɬɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ [8] ɦɚɫɫɨɜɚɹ�ɞɨɥɹ�ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ�ɧɟ�ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 8 %.

Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨɤɚ-
ɡɚɥ,  ɱɬɨ�ɤɚɤ�ɜ�ɫɥɭɱɚɟ�ɩɪɢɦɟɧɟɧɢɹ�ɝɨɦɨɝɟɧ-
ɧɨɝɨ� ɤɚɬɚɥɢɡɚɬɨɪɚ (ɇ2SO4),  ɬɚɤ� ɢ� ɝɟɬɟɪɨ-
ɝɟɧɧɨɝɨ (ɋ�ɉȺ) ɜɨɡɦɨɠɧɨ� ɨɛɪɚɡɨɜɚɧɢɟ 
ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ� ɤɢɫɥɨɬ� ɜ� ɩɪɨɞɭɤɬɚɯ� ɚɰɢɞɨ-
ɥɢɡɚ. ɂɯ� ɫɨɞɟɪɠɚɧɢɟ� ɩɨɜɵɲɚɟɬɫɹ� ɫ� ɭɜɟɥɢ-
ɱɟɧɢɟɦ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ�ɚɰɢɞɨɥɢɡɚ. 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɱɚɫɬɶ� ɩɪɨɞɭɤ-
ɬɨɜ� ɚɰɢɞɨɥɢɡɚ, ɩɨɥɭɱɟɧɧɵɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ� ɤɚɬɚɥɢɡɚɬɨɪɚ�ɋ�ɉȺ (ɨɛɪɚɡɰɵ�ʋ 5, 6, 
12, 15) ɧɟ�ɫɨɞɟɪɠɚɬ�ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ.  

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɞɨ-
ɛɪɚɧɵ�ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɟ�ɩɨɡɜɨɥɹɸɬ�ɩɨɥɭɱɢɬɶ�ɆɉɆ�ɜ 
ɫɨɫɬɚɜɟ�ɤɨɬɨɪɨɝɨ�ɧɟ�ɫɨɞɟɪɠɢɬɫɹ�ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ�ɢ�ɯɚ-

ɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɫɥɟɞɭɸɳɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ (ɬɚɛɥ. 3). 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɨɟ� ɩɨɞɫɨɥɧɟɱɧɨɟ� ɦɚɫɥɨ (ɨɛɪɚ-

ɡɟɰ�ʋ 15) ɤɚɤ� ɜɢɞɧɨ� ɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ (ɬɚɛɥ. 3) ɦɨɠɟɬ 

ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɨ�ɜ�ɤɚɱɟɫɬɜɟ� ɫɵɪɶɹ�ɞɥɹ�ɩɪɢɝɨɬɨɜɥɟ-
ɧɢɹ�ɠɢɪɨɜɨɣ�ɮɚɡɵ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɦɚɪɝɚɪɢɧɚ. ȼ�ɥɚ-
ɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ�ɛɵɥ�ɩɪɢɝɨɬɨɜɥɟɧ�ɛɭɬɟɪɛɪɨɞɧɵɣ 
ɦɚɪɝɚɪɢɧ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

Ɍɚɛɥɢɰɚ 2 
ɋɜɨɣɫɬɜɚ�ɆɉɆ, ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ�ɦɟɬɨɞɨɦ�ɚɰɢɞɨɥɢɡɚ�ɩɪɢ�ɪɚɡɧɵɯ�ɩɚɪɚɦɟɬɪɚɯ�ɩɪɨɰɟɫɫɚ* 
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Ɍɩɥ, �ɋ 

1 ɉɨɞɫɨɥɧɟɱɧɨɟ 
ɦɚɫɥɨ - - - ɋɜɟɬɥɨ-

ɠɟɥɬɵɣ ɀɢɞɤɚɹ 3,13 0,26 0,49 -16 – -19 
�Ɍɡ) 

2 ɋɬɟɚɪɢɧɨɜɚɹ�ɤɢɫ-ɥɨɬɚ - - - Ȼɟɥɵɣ Ɍɜɟɪɞɚɹ 96,30 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 55 

3 

ɆɉɆ 

H2SO4 1:1 

3 
 

Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ 

ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ  9,41 1,11 1,12 20,2 

4 H2SO4 1:2 Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ Ɍɜɟɪɞɚɹ 13,07 1,15 0,83 38,3 

5 ɋ�ɉȺ 1:1 ɋɜɟɬɥɨ-
ɠɟɥɬɵɣ 

ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 3,48 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 12,0 

6 ɋ�ɉȺ 1:2 ɋɜɟɬɥɨ-
ɠɟɥɬɵɣ 

ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 3,95 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 11,4 

7 - 1:6 Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ 

ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 4,86 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 28,2 

8 H2SO4 1:1 

6 

Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ Ɍɜɟɪɞɚɹ 11,36 1,55 1,57 34,3 

9 H2SO4 1:2 Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ Ɍɜɟɪɞɚɹ 11,86 1,00 0,75 36,7 

10 H2SO4 1:3 Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ Ɍɜɟɪɞɚɹ 20,00 3,93 3,22 43,5 

11 H2SO4 1:6 Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ Ɍɜɟɪɞɚɹ 11,02 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 42,2 

12 ɋ�ɉȺ 1:1 ɀɟɥɬɵɣ ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 3,93 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 11,1 

13 ɋ�ɉȺ 1:2 ɀɟɥɬɵɣ ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 4,17 0,56 ɨɬɫɭɬɫɬɜɭɟɬ 12,2 

14 ɋ�ɉȺ 1:3 ɀɟɥɬɵɣ ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 7,53 4,38 4,90 32,2 

15 ɋ�ɉȺ 1:6 ɀɟɥɬɵɣ ȼɹɡɤɚɹ,  
ɦɚɡɟɩɨɞɨɛɧɚɹ 4,55 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 19,0 

16 - 1:6 Ɍɟɦɧɨ-
ɤɨɪɢɱɧɟɜɵɣ Ɇɚɡɟɩɨɞɨɛɧɚɹ 4,41 ɨɬɫɭɬɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɭɟɬ 23,7 

ɉɪɢɦɟɱɚɧɢɟ: * – Ɍɟɦɩɟɪɚɬɭɪɚ�ɩɪɨɰɟɫɫɚ 150-160 °ɋ; ɤɨɥɢɱɟɫɬɜɨ�ɤɚɬɚɥɢɡɚɬɨɪɚ – 1 %. 
 

Ɍɚɛɥɢɰɚ 3
ɋɜɨɣɫɬɜɚ�ɆɉɆ, ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɤɚɬɚɥɢɡɚɬɨɪɚ  

ɋ�ɉȺ�ɩɪɢ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɯ�ɩɚɪɚɦɟɬɪɚɯ�ɩɪɨɰɟɫɫɚ 

ɋɵɪɶɟ Ɍɩɥ, 
�ɋ 

ɋɨɞɟɪɠɚɧɢɟ�ɬɜɟɪ-
ɞɵɯ  

ɬɪɢɝɥɢɰɟɪɢɞɨɜ�ɩɪɢ 
20 °ɋ, % 

Ʉ�ɑ., 
ɦɝ 

ɄɈɇ�ɝ 

ɉ�ɑ.,  
ɦɦɨɥɶ�ɤɝ 

½ Ɉ 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɨɟ� ɩɨɞ-
ɫɨɥɧɟɱɧɨɟ� ɦɚɫɥɨ, ɧɟɣɬɪɚ-
ɥɢɡɨɜɚɧɧɨɟ (ɨɛɪɚɡɟɰ�ʋ 15) 

19 5,9 
 

0,2 1,0 
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ɦɚɫɥɚ (ɨɛɪɚɡɟɰ�ʋ 15) ɜɦɟɫɬɨ�ɩɚɥɶɦɨɜɨɝɨ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ 
ɪɟɰɟɩɬɭɪɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ�ɜ�ɬɚɛɥ. 4. 

ɉɪɢɝɨɬɨɜɥɟɧɧɵɣ� ɛɭɬɟɪɛɪɨɞɧɵɣ�ɦɚɪɝɚɪɢɧ� ɯɚɪɚɤɬɟɪɢ-
ɡɭɟɬɫɹ� ɫɥɟɞɭɸɳɢɦɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ (ɬɚɛɥ. 5) ɢ� ɨɪɝɚ-

ɧɨɥɟɩɬɢɱɟɫɤɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ: 
– ɱɢɫɬɵɣ�ɩɪɢɜɤɭɫ�ɫɨ�ɫɥɢɜɨɱɧɵɦ�ɡɚɩɚɯɨɦ�ɢ 

ɩɪɢɜɤɭɫɨɦ�ɫɨɥɢ; 
– ɩɥɚɫɬɢɱɧɚɹ�ɤɨɧɫɢɫɬɟɧɰɢɹ; 
– ɫɜɟɬɥɨ�ɠɟɥɬɵɣ�ɰɜɟɬ. 
Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɭɬɟɪɛɪɨɞɧɨɝɨ 

ɦɚɪɝɚɪɢɧɚ (ɬɚɛɥ. 5), ɜ�ɠɢɪɨɜɨɣ�ɨɫɧɨɜɟ�ɤɨɬɨɪɨɝɨ 
ɫɨɞɟɪɠɢɬɫɹ� ɆɉɆ, ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɟɝɨ� ɫɨɨɬɜɟɬ-
ɫɬɜɢɟ�ɬɪɟɛɨɜɚɧɢɹɦ�ɧɨɪɦɚɬɢɜɧɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ȼɵɜɨɞɵ 
1. ɍɫɬɚɧɨɜɥɟɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɜ 

ɤɚɱɟɫɬɜɟ�ɤɚɬɚɥɢɡɚɬɨɪɨɜ�ɪɟɚɤɰɢɢ�ɚɰɢɞɨɥɢɡɚ�ɩɨɞ-
ɫɨɥɧɟɱɧɨɝɨ�ɦɚɫɥɚ�ɧɨɜɵɯ�ɝɟɬɟɪɨɝɟɧɧɵɯ�ɤɚɬɚɥɢɡɚ-
ɬɨɪɨɜ.  

2. Ɉɩɪɟɞɟɥɟɧɵ� ɭɫɥɨɜɢɹ� ɩɪɨɜɟɞɟɧɢɹ� ɪɟɚɤ-
ɰɢɢ�ɚɰɢɞɨɥɢɡɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɟɬɟɪɨɝɟɧɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ� ɧɚ� ɨɫɧɨɜɟ� ɫɭɥɶɮɨɤɢɫɥɨɬɧɨɝɨ� ɩɪɨ-

ɢɡɜɨɞɧɨɝɨ�ɩɨɥɢɚɦɢɞɚ. 
3. ɉɨɤɚɡɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɆɉɆ�ɜ� ɫɨ-

ɫɬɚɜɟ�ɠɢɪɨɜɨɣ�ɨɫɧɨɜɵ�ɦɚɪɝɚɪɢɧɚ. 
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ȺɋɅȺɇɈȼȺ�Ɇ. ɋ., ɞɢɫɫɟɪɬɚɧɬ, ɆȺȽȿɊɊȺɆɈȼ�Ɇ. Ⱥ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�Ⱥɝɪɚɪɧɵɣ�ɍɧɢɜɟɪɫɢɬɟɬ, ɝ. Ƚɹɧɞɠɚ 

ɎɂɁɂɄɈ– ɏɂɆɂɑȿɋɄɂȿ�ɉɈɄȺɁȺɌȿɅɂ�ɇɈȼɕɏ�ɉɈɆɈɅɈȽɂɑȿɋɄɂɏ 
ɋɈɊɌɈȼ�ɉɅɈȾɈȼ�ȽɊȺɇȺɌȺ�ɂ�ɂɏ�ɂɁɆȿɇȿɇɂə�ɉɊɂ�ɏɊȺɇȿɇɂɂ�ȼ�ɆȽɋ 

ɂɫɫɥɟɞɨɜɚɧɵ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɢ� ɚɤɬɢɜɧɨɫɬɶ� ɨɤɢɫɥɢ-
ɬɟɥɶɧɵɯ�ɮɟɪɦɟɧɬɨɜ�ɩɥɨɞɨɜ�ɧɨɜɵɯ�ɫɨɪɬɨɜ�ɝɪɚɧɚɬɚ�ɢ�ɢɯ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ�ɨɬ�ɭɫɥɨɜɢɣ�ɯɪɚɧɟɧɢɹ. ɉɨɤɚɡɚɧɨ, ɱɬɨ�ɫɨɤ�ɝɪɚɧɚɬɚ�ɛɨɝɚɬ�ɨɪɝɚɧɢɱɟɫɤɢɦɢ�ɤɢɫ-
ɥɨɬɚɦɢ, ɚɫɤɨɪɛɢɧɨɜɨɣ�ɤɢɫɥɨɬɨɣ�ɢ�ɞɪɭɝɢɦɢ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɦɢ�ɜɟɳɟ-
ɫɬɜɚɦɢ. Ɍɨɜɚɪɧɵɟ�ɤɚɱɟɫɬɜɚ, ɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɥɭɱɲɟ�ɫɨɯɪɚɧɹɟɬɫɹ�ɩɪɢ�ɯɪɚɧɟ-
ɧɢɢ�ɜ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɝɚɡɨɜɨɣ�ɫɪɟɞɟ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ: ɝɪɚɧɚɬ, ɮɢɡɢɱɟɫɤɢɟ�ɢ�ɯɢɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ, ɯɪɚ-
ɧɟɧɢɹ, ɝɚɡɨɜɚɹ�ɫɪɟɞɚ. 

Physical and chemical indexes and activity of oxidizing enzymes of garden-
stuffs of new varieties of pomegranate and their change are investigational depending 
on the terms of storage. It is rotined that juice of pomegranate is rich in organic acids, 
ascorbic acid and other physiological active matters. Commodity qualities, chemical 
composition is better saved at storage in the modified gas environment. 

Keywords: pomegranate, physical and chemical indexes, storages, gas envi-

ronment. 

ɉɨɱɜɟɧɧɨ�ɤɥɢɦɚɬɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ�ɛɥɚ-
ɝɨɩɪɢɹɬɧɵ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ�ɩɥɨɞɨɜ�ɢ�ɨɜɨɳɟɣ. ɋɪɟɞɢ�ɩɥɨ-
ɞɨɜ, ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɜ�ɪɟɫɩɭɛɥɢɤɟ, ɨɫɨɛɨɟ�ɦɟɫɬɨ 
ɡɚɧɢɦɚɸɬ�ɝɪɚɧɚɬɵ (Punica qranatum L.), ɤɨɬɨɪɵɟ�ɨɛɥɚɞɚɸɬ 
ɲɢɪɨɤɨɦ�ɫɩɟɤɬɪɨɦ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ, ɜɵɫɨ-
ɤɢɦɢ�ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦɢ�ɢ�ɜɤɭɫɨɜɵɦɢ�ɞɨɫɬɨɢɧɫɬɜɚɦɢ, ɱɬɨ 
ɞɟɥɚɟɬ� ɢɯ� ɧɟɡɚɦɟɧɢɦɵɦɢ� ɜ� ɩɪɚɤɬɢɤɟ� ɩɢɬɚɧɢɹ� ɩɪɨɞɭɤɬɚɦɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɧɚɩɪɚɜɥɟɧɧɨɝɨ�ɞɟɣɫɬɜɢɹ. 

Ƚɪɚɧɚɬ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɨɞɧɨɣ�ɢɡ�ɞɪɟɜɧɟɣɲɢɯ�ɤɭɥɶɬɭɪ, ɢɡ-
ɜɟɫɬɧɵɯ�ɱɟɥɨɜɟɤɭ�ɡɚ 20-30 ɜɟɤɨɜ�ɞɨ�ɧ�ɷ. ɍɩɨɦɢɧɚɟɬɫɹ�ɨɧ�ɤɚɤ 

Ɍɚɛɥɢɰɚ 4 
Ɋɟɰɟɩɬɭɪɚ�ɦɚɪɝɚɪɢɧɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɆɉɆ 

Ʉɨɦɩɨɧɟɧɬ 
ɋɨɞɟɪɠɚɧɢɟ�ɪɟɰɟɩɬɭɪɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ, % 
Ɂɚɦɟɧɢɬɟɥɶ�ɦɨɥɨɱɧɨɝɨ�ɠɢɪɚ 30,00 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɨɟ� ɩɨɞɫɨɥɧɟɱɧɨɟ 
ɦɚɫɥɨ (ɆɉɆ) 19,43 
Ɇɚɫɥɨ�ɤɨɤɨɫɨɜɨɟ 10,00 
ɗɦɭɥɶɝɚɬɨɪ "Dimodan S-T PELB" 0,40 
Ʌɟɰɢɬɢɧ 0,10 
Ʉɪɚɫɢɬɟɥɶ�ȕ�ɤɚɪɨɬɢɧ 30% 0,0012 
Ⱥɪɨɦɚɬɢɡɚɬɨɪ "Ɇɚɫɥɹɧɵɣ" ɆPI 0,069 
ɋɨɪɛɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ 0,02 
ɋɨɥɶ "ɗɤɫɬɪɚ" 0,50 
Ʌɢɦɨɧɧɚɹ�ɤɢɫɥɨɬɚ 0,10 
ȼɨɞɚ 39,47 
ȼɫɟɝɨ: 100 

 

Ɍɚɛɥɢɰɚ 5
Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɛɭɬɟɪɛɪɨɞɧɨɝɨ�ɦɚɪɝɚɪɢɧɚ 

ɉɨɤɚɡɚɬɟɥɶ  
Ɂɧɚɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ  
ɫɨɝɥɚɫɧɨ�ɧɨɪɦɚɬɢɜɧɨɣ  

ɞɨɤɭɦɟɧɬɚɰɢɢ 

Ɏɚɤɬɢɱɟɫɤɨɟ  
ɡɧɚɱɟɧɢɟ  
ɩɨɤɚɡɚɬɟɥɹ 

Ɇɚɫɫɨɜɚɹ�ɞɨɥɹ�ɜɥɚɝɢ�ɢ�ɥɟɬɭɱɢɯ�ɜɟɳɟɫɬɜ, % ɇɟ�ɛɨɥɶɲɟ 40 39,3 
Ɇɚɫɫɨɜɚɹ�ɞɨɥɹ�ɠɢɪɚ, % ɇɟ�ɦɟɧɶɲɟ 60 60,2 
Ɍɟɦɩɟɪɚɬɭɪɚ�ɩɥɚɜɥɟɧɢɹ�ɠɢɪɚ, ɜɵɞɟɥɟɧɧɨɝɨ�ɢɡ�ɦɚɪɝɚɪɢɧɚ, °ɋ 27-38 27 
Ʉɢɫɥɨɬɧɨɫɬɶ�ɦɚɪɝɚɪɢɧɚ, °Ʉɟɬɬɫɬɨɪɮɟɪɚ 2,5 1,8 
ɪɇ�ɜɨɞɧɨɣ�ɮɚɡɵ 4,2 – 5,3 5,3 
Ɇɚɫɫɨɜɚɹ�ɞɨɥɹ�ɬɜɟɪɞɵɯ�ɬɪɢɝɥɢɰɟɪɢɞɨɜ�ɩɪɢ 20 °ɋ, % 8 – 18 15,3 
ɉɟɪɟɤɢɫɧɨɟ�ɱɢɫɥɨ�ɠɢɪɚ, ɜɵɞɟɥɟɧɧɨɝɨ�ɢɡ�ɦɚɪɝɚɪɢɧɚ�ɦɦɨɥɶ�ɤɝ ½ Ɉ ɇɟ�ɛɨɥɶɲɟ 5 2,3 
Ɇɚɫɫɨɜɚɹ�ɞɨɥɹ�ɬɪɚɧɫ�ɢɡɨɦɟɪɨɜ�ɨɥɟɢɧɨɜɨɣ�ɤɢɫɥɨɬɵ, % ɇɟ�ɛɨɥɶɲɟ 8 0,53 
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