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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 
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ɊȺȾɂɈȺɄɌɂȼɇɕȿ ɗɅȿɆȿɇɌɕ ȼ ɆɇɈȽɈɄɈɊȿɇɇɂɄȿ ɈȻɕɄɇɈȼȿɇɇɈɆ (SPIRODELA 
POLYRHIZA, LEMNOIDEAE) ɇȺ ɌȿɊɊɂɌɈɊɂɂ ɌɈɆɋɄɈɃ ɈȻɅȺɋɌɂ 

Ⱥ.ɘ. Ɇɚɤɫɢɦɨɜɚ 
ɇɚɭɱɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɪɨɮɟɫɫɨɪ ɇ.ȼ. Ȼɚɪɚɧɨɜɫɤɚɹ, ɩɪɨɮɟɫɫɨɪ Ʌ.ɉ. Ɋɢɯɜɚɧɨɜ 

 ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɨɛɴɟɤɬɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɨɣ ɫɪɟɞɵ ɦɨɝɭɬ ɛɵɬɶ 
ɧɚɫɟɥɹɸɳɢɟ ɟɺ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɧɚɤɚɩɥɢɜɚɬɶ ɫɩɟɰɢɮɢɱɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ 
ɯɢɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ. Ɍɚɤɢɟ ɛɢɨɝɟɨ(ɝɢɞɪɨ)ɯɢɦɢɱɟɫɤɢɟ ɢɧɞɢɤɚɬɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɢɡɦɟɧɟɧɢɸ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɂɯ ɩɨɢɫɤ – ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɷɤɨɥɨɝɨ–ɝɟɨɯɢɦɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 

Ɇɧɨɝɢɟ ɭɱɟɧɵɟ ɭɠɟ ɧɟ ɪɚɡ ɨɛɪɚɳɚɥɢ ɜɧɢɦɚɧɢɟ ɧɚ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ ɫɟɦɟɣɫɬɜɚ ɪɹɫɤɨɜɵɟ (δОЦЧШТНОКО). 
ȼ.ɂ. ȼɟɪɧɚɞɫɤɢɣ ɢ Ⱥ.ɉ. ȼɢɧɨɝɪɚɞɨɜ ɩɟɪɜɵɦɢ ɡɚɦɟɬɢɥɢ, ɱɬɨ ɪɚɫɬɟɧɢɹ ɞɚɧɧɨɝɨ ɫɟɦɟɣɫɬɜɚ ɫɩɨɫɨɛɧɵ ɧɚɤɚɩɥɢɜɚɬɶ 
ɯɢɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɢ ɦɨɝɭɬ ɞɚɬɶ ɨɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɟ ɜɨɞɨɟɦɚ, ɝɞɟ ɩɪɨɢɡɪɚɫɬɚɸɬ. Ɉɛ ɷɬɨɦ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɪɚɛɨɬɚ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɹɫɤɢ ɢ ɜɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɨɪɢɟɜɨɝɨ ɪɹɞɚ» 
Ȼ.Ʉ. Ȼɪɭɧɨɜɤɨɝɨ ɢ Ʉ.Ƚ. Ʉɭɧɚɲɟɜɨɣ [3], ɤɨɬɨɪɚɹ ɩɨɫɜɹɳɟɧɚ ɜɨɩɪɨɫɭ ɢɡɭɱɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɞɚɧɧɨɝɨ ɨɪɝɚɧɢɡɦɚ 
ɢ ɫɪɟɞɵ ɟɝɨ ɨɛɢɬɚɧɢɹ, ɚɜɬɨɪɵ ɤɨɬɨɪɨɣ ɜɯɨɞɢɥɢ ɜ ɫɨɫɬɚɜ ɩɟɪɜɨɣ ɜ ɦɢɪɟ ɥɚɛɨɪɚɬɨɪɢɢ ȻɂɈȽȿɅ, ɨɫɧɨɜɚɧɧɨɣ ȼ.ɂ. 
ȼɟɪɧɚɞɫɤɢɦ. ɋɨɜɪɟɦɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤ ɠɟ ɞɨɤɚɡɵɜɚɸɬ ɛɢɨɢɧɞɢɤɚɰɢɨɧɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɪɚɫɬɟɧɢɹ, 
ɱɬɨ ɨɬɪɚɠɟɧɨ ɜ ɩɚɬɟɧɬɟ «ɋɩɨɫɨɛ ɨɰɟɧɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜ ɚɝɪɨɥɚɧɞɲɚɮɬɚ ɩɨɥɥɸɬɚɧɬɚɦɢ» ʋ 2096781. 

ɇɚɦɢ ɢɡɭɱɟɧ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɨɞɧɨɝɨ ɢɡ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ ɪɹɫɤɨɜɵɯ – Ɇɧɨɝɨɤɨɪɟɧɧɢɤɚ 
ɨɛɵɤɧɨɜɟɧɧɨɝɨ (SЩТrШНОХК ЩШХвrСТгa). Ⱦɚɧɧɵɣ ɜɢɞ ɨɬɨɛɪɚɧ ɜ ɜɨɞɨɟɦɚɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɪɚɫɩɨɥɚɝɚɸɳɢɟɫɹ ɜ 
ɬɪɺɯ ɪɚɣɨɧɚɯ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢμ Ɍɨɦɫɤɨɦ, Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɨɦ ɢ Ʉɨɠɟɜɧɢɤɨɜɫɤɨɦ. ȼ Ɍɨɦɫɤɨɣ ɪɚɣɨɧɟ ɩɪɨɛɵ 
ɨɬɨɛɪɚɧɵ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɇɚɞɟɠɞɚ, Ʌɨɫɤɭɬɨɜɨ, ɚ ɬɚɤɠɟ Ɇɚɥɢɧɨɜɤɚ, Ʉɨɩɵɥɨɜɨ, ɋɜɟɬɥɵɣ. Ɍɚɤɚɹ ɫɩɟɰɢɮɢɤɚ 
ɭɱɚɫɬɤɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧɚ ɫ ɭɱɟɬɨɦ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɋɟɜɟɪɧɨɝɨ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɭɡɥɚ ɝ. Ɍɨɦɫɤɚ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɫɧɨɜɧɨɣ ɪɨɡɵ ɜɟɬɪɨɜ, ɫ ɤɨɬɨɪɨɣ ɫɜɹɡɚɧɵ ɩɟɪɟɦɟɳɟɧɢɹ 
ɩɨɥɥɸɬɚɧɬɨɜ ɧɚ ɧɟɣ [7]. Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɹɜɥɹɟɬɫɹ 
«ɋɢɛɢɪɫɤɢɣ ɯɢɦɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ», ɪɢɫɤ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɬ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɵɯ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɵɛɪɨɫɨɜ 
ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɟɧ ɫ ɸɝɚ - ɸɝɨ-ɡɚɩɚɞɚ ɧɚ ɫɟɜɟɪ – ɫɟɜɟɪɨ-ɜɨɫɬɨɤ (ɞɨɥɹ ɷɬɢɯ ɜɟɬɪɨɜ ɜ ɝɨɞɭ ɫɨɫɬɚɜɥɹɟɬ η7 %) [6]. 
Ʉɨɧɬɪɨɥɶɧɵɦ ɭɱɚɫɬɤɨɦ ɜ Ɍɨɦɫɤɨɦ ɪɚɣɨɧɟ ɹɜɥɹɟɬɫɹ ɧ.ɩ Ʌɨɫɤɭɬɨɜɨ, ɜɫɥɟɞɫɬɜɢɟ ɫɜɨɟɝɨ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɦɟɸɳɢɣ ɦɧɨɝɨ ɦɟɧɶɲɟɟ ɜɥɢɹɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɨɫɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɭɟɦɵɦɢ ɭɱɚɫɬɤɚɦɢ. Ɍɚɤɠɟ, ɞɥɹ ɫɪɚɜɧɟɧɢɹ, ɩɪɨɛɵ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɜ ɩɨɫɟɥɤɟ Ɉɫɢɧɨɜɤɚ ɜ 
Ʉɨɠɟɜɧɢɤɨɜɫɤɨɦ ɪɚɣɨɧɟ ɢ ɝɨɪɨɞɟ ɋɬɪɟɠɟɜɨɣ ɜ Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɨɦ ɪɚɣɨɧɟ. 

ɋɨɞɟɪɠɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ Ɇɧɨɝɨɤɨɪɟɧɧɢɤɟ ɨɛɵɤɧɨɜɟɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɨ ɩɪɢ ɩɨɦɨɳɢ ɞɜɭɯ 
ɦɟɬɨɞɨɜμ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɧɟɣɬɪɨɧɧɨ-ɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɧɚ ɛɚɡɟ ɥɚɛɨɪɚɬɨɪɢɢ ɹɞɟɪɧɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɚɮɟɞɪɵ ɝɟɨɷɤɨɥɨɝɢɢ ɢ ɝɟɨɯɢɦɢɢ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɚɧɚɥɢɬɢɤ – ɫ.ɧ.ɫ. 
ɋɭɞɵɤɨ Ⱥ.Ɏ.) ɢ ɝɚɦɦɚ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɜ ɥɚɛɨɪɚɬɨɪɢɢ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɧɚɭɱɧɨ-
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ «ɍɪɚɧɨɜɚɹ ɝɟɨɥɨɝɢɹ» ɷɬɨɣ ɠɟ ɤɚɮɟɞɪɵ. Ɋɚɫɬɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɨ ɜɵɫɭɲɟɧɨ ɩɪɢ 
ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɟɣɬɪɨɧɧɨ-ɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɦɟɬɨɞɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ Th ɢ U ɜ 
ɦɧɨɝɨɤɨɪɟɧɧɢɤɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɟɥɤɚ Ɉɫɢɧɨɜɤɚ ɛɨɥɶɲɟ ɧɚ ɩɨɪɹɞɨɤ, ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɚɤɨɜɨɦɭ ɧɚ ɞɪɭɝɢɯ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɭɱɚɫɬɤɚɯ (ɪɢɫ. 1). 

 
 

Ɋɢɫ. 1 ɋɨɞɟɪɠɚɧɢɟ ɭɪɚɧɚ ɢ ɬɨɪɢɹ (ɦɝ/ɤɝ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ) 
 ɜ Ɇɧɨɝɨɤɨɪɟɧɧɢɤɟ ɨɛɵɤɧɨɜɟɧɧɨɦ (Spirodela polyrhiza, Lemnoideae). 

ɉɨ ɨɫɢ Y – ɫɨɞɟɪɠɚɧɢɟ, ɩɨ ɨɫɢ X – ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ: 1 – ɝ. ɋɬɪɟɠɟɜɨɣ (ɭɥ. Ʉɨɥɬɨɝɨɪɫɤɚɹ 2) , 2- ɞ. 
Ʌɨɫɤɭɬɨɜɨ, 3 – ɫ. ɇɚɞɟɠɞɚ , 4 – ɫ. Ɇɚɥɢɧɨɜɤɚ, 5 – ɩ. ɋɜɟɬɥɵɣ, 6 – ɝ. ɋɬɪɟɠɟɜɨɣ (ɭɥ. Ʉɨɥɬɨɝɨɪɫɤɚɹ 8), 7 – ɩ. 
Ʉɨɩɵɥɨɜɨ , 8 – ɝ. ɋɬɪɟɠɟɜɨɣ (ɞɚɱɧɵɣ ɭɱɚɫɬɨɤ «5 ɤɦ ɩɨ ɤɨɥɬɨɝɨɪɫɤɨɣ ɞɨɪɨɝɟ»), 9 – ɩ. Ɉɫɢɧɨɜɤɚ.  
Ʉɪɚɫɧɨɣ ɥɢɧɢɟɣ ɨɬɦɟɱɟɧɨ ɫɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɫ ɢɫɤɥɸɱɟɧɢɟɦ ɚɧɨɦɚɥɶɧɵɯ ɩɪɨɛ. 
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ɋȿɄɐɂə 11. ȽȿɈɗɄɈɅɈȽɂə, ɈɏɊȺɇȺ ɂ ɁȺɓɂɌȺ ɈɄɊɍɀȺɘɓȿɃ  
ɋɊȿȾɕ. ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɗɄɈɅɈȽɂɂ 

Ɍɚɤɚɹ ɠɟ ɚɧɨɦɚɥɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɹ ɨɬɧɨɲɟɧɢɹ Th/U, ɤɨɬɨɪɨɟ ɜ Ɉɫɢɧɨɜɤɟ ɦɟɧɶɲɟ 1, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɟɯɧɨɝɟɧɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ (ɪɢɫ. 2). 
 

 

Ɋɢɫ. 2 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ ɬɨɪɢɹ (Y) ɢ 
ɭɪɚɧɚ (X) ɜ Ɇɧɨɝɨɤɨɪɟɧɧɢɤɟ ɨɛɵɤɧɨɜɟɧɧɨɦ (Spirodela polyrhiza, Lemnoideae), ɦɝ/ɤɝ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ. 

ɇɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ: 1 – ɝ. ɋɬɪɟɠɟɜɨɣ (ɭɥ. Ʉɨɥɬɨɝɨɪɫɤɚɹ 2), 2- ɞ. Ʌɨɫɤɭɬɨɜɨ, 3 – ɫ. ɇɚɞɟɠɞɚ, 4 – ɫ. 
Ɇɚɥɢɧɨɜɤɚ, 5 – ɩ. ɋɜɟɬɥɵɣ, 6 – ɝ. ɋɬɪɟɠɟɜɨɣ (ɭɥ. Ʉɨɥɬɨɝɨɪɫɤɚɹ 8), 7 – ɩ. Ʉɨɩɵɥɨɜɜɨ, 8 – ɝ. ɋɬɪɟɠɟɜɨɣ 
(ɞɚɱɧɵɣ ɭɱɚɫɬɨɤ «5 ɤɦ ɩɨ ɤɨɥɬɨɝɨɪɫɤɨɣ ɞɨɪɨɝɟ»), 9 – ɩ. Ɉɫɢɧɨɜɤɚ. 

 
Ⱦɚɧɧɚɹ ɚɧɨɦɚɥɢɹ ɛɵɥɚ ɭɠɟ ɨɬɦɟɱɟɧɚ ɪɚɧɟɟ ɜ ɩɨɱɜɟ, ɜɨɞɟ ɢ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ Ʉɨɠɟɜɧɢɤɨɜɫɤɨɝɨ 

ɪɚɣɨɧɚ [7], ɬɚɤɠɟ ɷɬɚ ɩɪɨɛɥɟɦɚ ɩɨɞɪɨɛɧɨ ɢɡɭɱɟɧɚ ɜ ɪɚɛɨɬɟ Ⱥ.ɘ.ɂɜɚɧɨɜɚ [3], ɜ ɤɨɬɨɪɨɣ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜ 
Ʉɨɠɟɜɧɢɤɨɜɫɤɨɦ ɪɚɣɨɧɟ ɩɪɟɨɛɥɚɞɚɸɬ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɫ ɭɪɚɧɨɜɨɣ ɩɪɢɪɨɞɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ Д3]. ɉɪɢ ɷɬɨɦ, 
ɫɨɞɟɪɠɚɧɢɟ Th ɢ U ɜ ɞɪɭɝɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɜɚɪɶɢɪɭɟɬ ɧɟ ɡɧɚɱɢɬɟɥɶɧɨ, ɱɬɨ ɨɬɦɟɱɟɧɨ ɧɚɦɢ ɢ ɞɥɹ Cs137. 
ɉɪɢɱɢɧɚ ɩɨɜɵɲɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ U ɜ ɞɚɧɧɨɦ ɪɚɣɨɧɟ, ɜɨɡɦɨɠɧɨ, ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɯɧɨɝɟɧɧɵɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟɦ 
ɷɥɟɦɟɧɬɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ «ɇɨɜɨɫɢɛɢɪɫɤɢɣ ɡɚɜɨɞ ɯɢɦɢɱɟɫɤɢɯ ɤɨɧɰɟɧɬɪɚɬɨɜ», ɚ ɬɚɤɠɟ 
ɬɟɯɧɨɝɟɧɧɵɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɣɨɧɚɯ ɜ ɫɜɹɡɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɮɨɫɮɚɬɧɵɯ ɭɞɨɛɪɟɧɢɣ. 
 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. Ⱥɪɛɭɡɨɜ ɋ.ɂ, Ɋɢɯɜɚɧɨɜ Ʌ.ɉ. Ƚɟɨɯɢɦɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɍɨɦɫɤ: ɂɡɞ-ɜɨ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2011. – 304 ɫ. 

2. Ȼɢɨɢɧɞɢɤɚɰɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɨɟɦɨɜ ɩɪɢ ɩɨɦɨɳɢ ɪɚɫɬɟɧɢɣ ɫɟɦɟɣɫɬɜɨ Ɋɹɫɤɨɜɵɟ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://lib.convdocs.org/docs/index-161399.html?page=197 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 13.01.2014) 

3. ɂɜɚɧɨɜ Ⱥ.ɘ. ɍɪɚɧ ɢ ɬɨɪɢɣ ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ ɧɟɩɪɨɬɨɱɧɵɯ ɜɨɞɨɟɦɨɜ ɸɝɚ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ // ɂɡɜɟɫɬɢɹ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. – Ɍɨɦɫɤ, 2001. – Ɍ. 318. – ɋ. 159–165. 

4. ɇɢɤɨɧɨɜ Ɇ.ȼ., Ƚɨɝɨɥɟɜ Ⱥ.ȼ., Ɍɚɧɚɧɚɟɜ ɂ.Ƚ., Ɇɹɫɨɟɞɨɜ Ȼ.Ɏ. Ɉ ɜɵɫɲɢɯ ɫɬɟɩɟɧɹɯ ɨɤɢɫɥɟɧɢɹ PЮ ɜ ɪɚɫɬɜɨɪɚɯ 
ɳɟɥɨɱɟɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɨɡɨɧɚ // Ɋɚɞɢɨɯɢɦɢɹ. – Ɇ., 2004.– Ɍ. 46. – ʋ 4. – ɋ. 312–314. 

5. ɉɚɦɹɬɢ ɩɟɪɜɵɯ ɪɨɫɫɢɣɫɤɢɯ ɛɢɨɝɟɨɯɢɦɢɤɨɜ : ɋɛ. ɧɚɭɱ. ɬɪ. / Ɋɨɫ. ɚɤɚɞ. ɧɚɭɤ, ɂɧ-ɬ ɝɟɨɯɢɦɢɢ ɢ ɚɧɚɥɢɬ. ɯɢɦɢɢ 
ɢɦ. ȼ. ɂ. ȼɟɪɧɚɞɫɤɨɝɨ ; Ɉɬɜ. ɪɟɞ. ɗ. Ɇ. Ƚɚɥɢɦɨɜ . – Ɇ.: ɇɚɭɤɚ, 1994 . – 219ɫ.  

6. ɉɚɬ. ʋ 2096781 Ɋɨɫɫɢɹ, ɆɉɄ G 01 N 33/24. ɋɩɨɫɨɛ ɨɰɟɧɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜ ɚɝɪɨɥɚɧɞɲɚɮɬɚ 
ɩɨɥɥɸɬɚɧɬɚɦɢ: ɇ.Ƚ. Ɇɚɥɸɝɚ, Ʌ.ȼ. ɐɚɰɟɧɤɨ, Ʌ.ɏ. Ⱥɜɟɬɹɧɰ. Ɂɚɹɜɥɟɧɨ. 24.01.1996; Ɉɩɭɛɥ. 20.11.1997. –Ԝ6Ԝɫ. 

7. Ɋɢɯɜɚɧɨɜ Ʌ.ɉ. Ɉɛɳɢɟ ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ ɪɚɞɢɨɷɤɨɥɨɝɢɢ. – Ɍɨɦɫɤ: ɂɡɞɚɬɟɥɶɫɬɜɨ Ɍɨɦɫɤɨɝɨ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 1997. – 384 ɫ. 

8. Ɋɹɫɤɨɜɵɟ ɤɚɤ ɛɢɨɢɧɞɢɤɚɬɨɪɵ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://duckweed.kubagro.ru/biocont.htm 
(ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 22.10.2013)  

9. Cross J.W. The charms of duckweed [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.mobot.org/jwcross/duckweed.htm (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 28.02.2013) 

10. Datko A.H., Mudd S.H., Giovanelli J., Macnicol P.K. Sulfur-containing compound in Lemna per-pusilla 6746 grown 
at a range of sulfate concentrations // PI. Physiol. – 1978. – Vol. 62. – P. 629–635. 

 

  

1 

2 

3 

4 

5 

6 

7 8 

ɩ.Ɉɫɢɧɨɜɤɚ 
(U=5,14: 
Th=4.12) 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0.0 0.5 1.0 1.5 2.0 2.5

Th/U  

http://lib.convdocs.org/docs/index-161399.html?page=197
http://duckweed.kubagro.ru/biocont.htm
http://www.mobot.org/jwcross/duckweed.htm

