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ȼȼȿȾȿɇɂȿ 

 

ȼ ɭɫɥɨɜɢɹɯ ɫɨɜɪɟɦɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɨɛɯɨɞɢɦɨ 

ɜɫɟɫɬɨɪɨɧɧɟɟ ɢɡɭɱɟɧɢɟ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɩɪɢɪɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɜɨɞɧɭɸ ɫɪɟɞɭ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɞ 

ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɨɞɵ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ [1].  

ɐɟɥɶɸ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɜɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 

ɜɨɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ: ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɬɟɫɬɢɪɭɟɦɵɯ ɜɨɞ ɩɨ ɬɚɤɢɦ 

ɩɚɪɚɦɟɬɪɚɦ ɤɚɤ ɬɨɤɫɢɱɧɨɫɬɶ ɢ ɫɬɟɩɟɧɶ ɬɨɤɫɢɱɧɨɫɬɢ; ɨɰɟɧɤɚ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ 

ɜɨɞɧɨɣ ɫɪɟɞɵ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɢɡɛɵɬɨɤ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ 

ɬɟɫɬɢɪɭɟɦɨɣ ɩɪɨɛɟ); ɢ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɣ ɨɩɚɫɧɨɫɬɢ ɷɬɨɣ ɜɨɞɵ ɞɥɹ ɜɨɞɧɵɯ ɢ 

ɢɧɵɯ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɧɟɣ ɨɪɝɚɧɢɡɦɨɜ [2]. 

ȼɨɞɨɪɨɫɥɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ ɩɨ ɩɪɢɱɢɧɟ 

ɢɯ ɩɨɜɫɟɦɟɫɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ [3], ɚ ɬɚɤɠɟ ɨɧɢ ɹɜɥɹɸɬɫɹ ɩɟɪɜɢɱɧɵɦ 

ɡɜɟɧɨɦ ɜ ɬɪɨɮɢɱɟɫɤɨɣ ɰɟɩɢ ɜɨɞɨɟɦɨɜ.  

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ ɨɬɥɢɱɚɸɬɫɹ ɦɚɥɨɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ ɢ ɩɨ ɷɬɨɣ 

ɩɪɢɱɢɧɟ, ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɨɰɟɧɤɟ ɢɯ ɤɚɱɟɫɬɜɚ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ 

ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɞɚɠɟ ɤ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɧɰɟɧɬɪɚɰɢɹɦ 

ɩɨɥɥɸɬɚɧɬɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɩɪɢɪɨɞɧɵɯ ɜɨɞ ɞɚɠɟ ɜ ɬɟɩɥɵɟ 

ɦɟɫɹɰɵ ɝɨɞɚ ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 25 ɝɪɚɞɭɫɨɜ. 

ɇɚ ɤɚɮɟɞɪɟ ɷɤɨɥɨɝɢɢ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɋɎɍ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɚɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞɢɤɚ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɩɪɟɫɧɵɯ ɜɨɞ ɧɚ 

ɜɨɞɨɪɨɫɥɢ Chlorella vulgaris Beijer [4]. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɛɢɨɬɟɫɬɨɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɪɦɨɮɢɥɶɧɵɣ ɲɬɚɦɦ 

ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ. Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɞɚɧɧɨɝɨ ɲɬɚɦɦɚ 

ɫɨɫɬɚɜɥɹɟɬ 36 ɝɪɚɞɭɫɨɜ.  

Ɉɞɧɚɤɨ ɬɚɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɨɣ ɞɥɹ ɜɨɞɨɟɦɨɜ Ɋɨɫɫɢɢ ɢ, 

ɜ ɱɚɫɬɧɨɫɬɢ, Ʉɪɚɫɧɨɹɪɫɤɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɬɚɤɨɣ ɩɪɨɛɵ ɞɨ 

ɧɟɟɫɬɟɫɬɜɟɧɧɨɣ ɞɥɹ ɧɟɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɟɧɧɵɯ ɜ ɧɟɣ ɜɟɳɟɫɬɜ [5], ɚ ɬɚɤɠɟ ɫɤɨɪɨɫɬɶ 



ɩɨɫɬɭɩɥɟɧɢɹ ɬɨɤɫɢɤɚɧɬɨɜ ɜ ɨɪɝɚɧɢɡɦ. ɗɬɨ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɪɟɡɭɥɶɬɚɬɵ 

ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɧɢɤɥɚ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɢɹ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɤɭɥɶɬɭɪɵ ɜɨɞɨɪɨɫɥɢ ɩɪɢ ɛɨɥɟɟ 

ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɢ 25 ɝɪɚɞɭɫɚɯ. 

ɉɨɫɤɨɥɶɤɭ ɩɪɢɪɨɞɧɵɟ ɜɨɞɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɬɥɢɱɚɸɬɫɹ ɦɚɥɨɣ 

ɡɚɝɪɹɡɧɟɧɧɨɫɬɶɸ, ɨɞɧɨɣ ɢɡ ɡɚɞɚɱ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɨɫɶ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɡɚɫɟɜɚ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ. 

ɉɨɜɵɫɢɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɢɨɬɟɫɬɨɜ ɦɨɠɧɨ, ɫɧɢɡɢɜ ɫɨɨɬɧɨɲɟɧɢɹ 

ɱɢɫɥɟɧɧɨɫɬɢ ɢɥɢ ɦɚɫɫɵ ɬɟɫɬ-ɨɪɝɚɧɢɡɦɨɜ ɤ ɨɛɴɟɦɭ ɬɟɫɬɢɪɭɟɦɨɣ ɜɨɞɵ [6]. 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɦɟɬɨɞɢɤɟ ɧɚ ɯɥɨɪɟɥɥɟ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɭɦɟɧɶɲɢɜ 

ɩɥɨɬɧɨɫɬɶ ɡɚɫɟɜɚɟɦɨɣ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɨɫɶ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ 

ɩɥɨɬɧɨɫɬɢ ɡɚɫɟɜɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ 

ɜɨɞɨɪɨɫɥɢ Chlorella vulgaris Beijer ɤ ɪɚɡɥɢɱɧɵɦ ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɚɦ. 

ȼ ɪɚɦɤɚɯ ɷɬɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɋɪɚɜɧɢɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ ɤ ɲɟɫɬɢ ɬɹɠɟɥɵɦ 

ɦɟɬɚɥɥɚɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 36 ɢ 25 °ɋ ɢ ɩɪɢ ɨɞɧɨɣ ɩɥɨɬɧɨɫɬɢ ɡɚɫɟɜɚ ɬɟɫɬ-

ɤɭɥɶɬɭɪɵ. 

2. ɂɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɩɥɨɬɧɨɫɬɢ ɡɚɫɟɜɚ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 

ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɚɦ ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ, ɜɵɪɚɳɢɜɚɟɦɨɣ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ.  

3. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɩɥɨɬɧɨɫɬɢ ɡɚɫɟɜɚ, ɩɪɢ 

ɤɨɬɨɪɵɯ ɬɟɫɬ-ɤɭɥɶɬɭɪɚ ɜɨɞɨɪɨɫɥɢ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 

ɢɫɫɥɟɞɨɜɚɧɧɵɦ ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɚɦ.  

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɧɚ ɤɚɮɟɞɪɟ ɷɤɨɥɨɝɢɢ ɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɂɗɢȽ ɋɎɍ 
ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɪɨɮ. ɤɚɮɟɞɪɵ Ƚɪɢɝɨɪɶɟɜɚ ɘɪɢɹ ɋɟɪɝɟɟɜɢɱɚ. 

  



ɁȺɄɅɘɑȿɇɂȿ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɜɵɜɨɞɵ: 

1. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ ɤ 

ɢɫɫɥɟɞɨɜɚɧɧɵɦ ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɚɦ ɜɵɲɟ ɩɪɢ ɡɚɫɟɜɟ ɫ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɶɸ 

0,001, ɱɟɦ ɫ 0,005. ɗɬɢ ɪɚɡɥɢɱɢɹ ɧɚɢɛɨɥɟɟ ɡɚɦɟɬɧɨ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ 36°ɋ. 

2. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ ɤ ɬɹɠɟɥɵɦ 

ɦɟɬɚɥɥɚɦ ɜɵɲɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 25°ɋ, ɱɟɦ ɩɪɢ 36°ɋ.  

3. ɇɚɢɛɨɥɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɚɦ ɬɟɫɬ-ɤɭɥɶɬɭɪɚ 

ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ ɩɪɨɹɜɥɹɟɬ ɩɪɢ ɡɚɫɟɜɟ ɫ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɶɸ 0,001 ɢ 

ɩɪɨɜɟɞɟɧɢɢ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25°ɋ. 

4. ɉɨ ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɜɟɥɢɱɢɧɟ ȿɋ50 (ɩɨɜɵɲɟɧɢɹ ɬɨɤɫɢɱɧɨɫɬɢ ɞɥɹ 

ɜɨɞɨɪɨɫɥɢ ɯɥɨɪɟɥɥɚ) ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɪɹɞ 

ɧɢɤɟɥɶ>ɤɨɛɚɥɶɬ>ɛɢɯɪɨɦɚɬ>ɰɢɧɤ>ɤɚɞɦɢɣ>ɦɟɞɶ. 
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