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ɘɅɉɍɉɅɌɃɅɉɆɉȾɃɒɀɌɅȻɚ ɉɑɀɈɅȻ ɊɉɒȽ ɊɋɃɎɌȻȿɀȼɈɖɐ ɎɒȻɌɍɅɉȽ ɞ. ɅɋȻɌɈɉɚɋɌɅȻ  

Ɋɉ ȽɖɁɃȽȻɀɇɉɌɍɃ ɃɈɏɎɂɉɋɃɄ Ƀ ɉɆɃȾɉɐɀɍ 

 

ȼ ɫɬɚɬɶɟ ɞɚɧɚ ɷɤɨɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 
ɩɨ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭɡɨɪɢɣ ɢ ɨɥɢɝɨɯɟɬ. ɉɪɨɬɟɫɬɢɪɨɜɚɧɧɵɟ ɩɪɨɛɵ ɩɨ ɪɟɚɤɰɢɢ ɜɵɠɢɜɚɟɦɨɫɬɢ 
ɢɧɮɭɡɨɪɢɢ Paramecium caudatum ɢ ɤɚɥɢɮɨɪɧɢɣɫɤɨɝɨ ɱɟɪɜɹ EТsОЧТК foetida ɨɰɟɧɟɧɵ ɤɚɤ ɞɨɩɭɫɬɢɦɨ 
ɢ ɭɦɟɪɟɧɧɨ ɬɨɤɫɢɱɧɵɟ.  

Ʉɥɸɱɟвыɟ ɫɥɨвɚ: Paramecium caudatum, Eisenia foetida, ɢɧɮɭɡɨɪɢɢ, ɨɥɢɝɨɯɟɬɵ, ɬɨɤɫɢɱ-
ɧɨɫɬɶ, ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ. 

 
I.A. Shadrin 

 
THE ECOLOGICAL ANDTOXICOLOGICAL SOIL ASSESSMENT OF THE KRASNOYARSKL 

AND PLOTS ON THE CILIATES AND OLIGOCHAETES SURVIVAL 

 
The ecological and toxicological soil assessment of the Krasnoyarsk land plots on the ciliates and 

oligochaet essurvival is given in the article. The tested samples on the reaction of the ciliate Paramecium 
caudatum and Californian worm Eisenia foetida survival are assessed as acceptably and moderately toxic. 

Key words: Paramecium caudatum, Eisenia foetida, ciliates, oligochaetes, toxicity, biotesting. 
 
 

Ƚɝɠɟɠɨɣɠ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɛɢɨɫɮɟɪɵ ɹɜɥɹɟɬɫɹ ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ. ɂɦɟɧɧɨ 
ɨɧ ɨɩɪɟɞɟɥɹɟɬ ɦɧɨɝɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɛɢɨɫɮɟɪɟ. ɉɨɷɬɨɦɭ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɨ ɢɡɭɱɟɧɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ, ɟɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɢɡɦɟɧɟɧɢɹ ɩɨɞ ɜɥɢɹ-
ɧɢɟɦ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɦɨɧɢɬɨɪɢɧɝɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɟ ɜɫɟɝɞɚ ɫɩɨɫɨɛɧɵ 
ɜɵɹɜɢɬɶ ɬɨɤɫɢɱɧɨɟ ɜɥɢɹɧɢɟ ɤɨɦɩɥɟɤɫɚ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɞɚɥɟɧɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ 
ɡɚɝɪɹɡɧɟɧɢɹ. ɉɪɢɨɪɢɬɟɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚɡɟɦɧɵɯ ɢ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɸɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɦɟɬɨɞɵ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ.  

Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ ɢɫɩɨɥɶɡɭɟɬ ɨɪɝɚɧɢɡɦɵ, ɫɩɨɫɨɛɧɵɟ ɞɚɬɶ ɢɧɬɟ-
ɝɪɚɥɶɧɭɸ ɨɰɟɧɤɭ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ ɷɤɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɬɨɤɫɢɱɧɨɫɬɢ Д2, 3Ж. 

ɉɨɞ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟɦ ɩɨɧɢɦɚɸɬ ɩɪɨɰɟɞɭɪɭ ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɨɤɫɢɱɧɨɫɬɢ ɫɪɟɞɵ ɫ ɩɨɦɨɳɶɸ 
ɬɟɫɬ-ɨɛɴɟɤɬɨɜ, ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɯ ɨɛ ɨɩɚɫɧɨɫɬɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɜɟɳɟɫɬɜɚ ɢ ɜ ɤɚɤɨɦ ɫɨɱɟ-
ɬɚɧɢɢ ɜɵɡɵɜɚɸɬ ɢɡɦɟɧɟɧɢɟ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɮɭɧɤɰɢɣ ɨɪɝɚɧɢɡɦɨɜ. Ȼɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɬɟ, ɨɩɟɪɚɬɢɜ-
ɧɨɫɬɢ ɢ ɞɨɫɬɭɩɧɨɫɬɢ, ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɩɪɢɡɧɚɧɢɟ Д4, 7Ж.  

ɑɠɦɷ ɣɬɬɦɠɟɩɝɛɨɣɤ. Ɉɰɟɧɤɚ ɬɨɤɫɢɱɧɨɫɬɢ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ  ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɦɟɬɨ-
ɞɚɦɢ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɂɛɟɛɲɣ ɣɬɬɦɠɟɩɝɛɨɣɤ.  Ɉɰɟɧɢɬɶ ɬɨɤɫɢɱɧɨɫɬɶ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨ 
ɪɟɚɤɰɢɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭɡɨɪɢɣ ɢ ɨɥɢɝɨɯɟɬ; ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɭɸ ɞɢ-
ɧɚɦɢɤɭ ɪɟɚɤɰɢɣ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ ɧɚ ɬɨɤɫɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɨɤ-
ɫɢɱɧɨɫɬɢ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨ ɪɟɚɤɰɢɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ.  

ɉɜɵɠɥɭɶ ɣ ɧɠɭɩɟɶ ɣɬɬɦɠɟɩɝɛɨɣɤ. Ɇɟɬɨɞɢɤɚ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭ-
ɡɨɪɢɣ Paramecium caudatum. ɂɧɮɭɡɨɪɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɨɪɝɚɧɢɡɦ, ɱɭɬɤɨ ɪɟɚɝɢɪɭɸ-
ɳɢɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ, ɩɪɢ ɷɬɨɦ ɩɪɨɹɜɥɟɧɢɟ ɪɟɚɤɰɢɣ ɧɚ ɜɧɟɲɧɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɠɧɨ 
ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ Д1, 5Ж. Ⱦɥɹ ɨɰɟɧɤɢ ɨɫɬɪɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɟɫɬ-ɨɛɴɟɤɬ ɢɫɩɨɥɶɡɨ-
ɜɚɥɫɹ ɦɟɬɨɞ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɥɢɧɢɣ ɩɚɪɚɦɟɰɢɣ Д6Ж.  

ɉɨɤɚɡɚɬɟɥɟɦ ɬɨɤɫɢɱɧɨɫɬɢ ɫɥɭɠɢɬ ɜɵɠɢɜɚɟɦɨɫɬɶ, ɮɢɤɫɢɪɭɟɦɚɹ ɩɨ ɱɢɫɥɭ ɜɵɠɢɜɲɢɯ ɥɢɧɢɣ ɩɚ-
ɪɚɦɟɰɢɣ. Ɋɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ ɞɢɧɚɦɢɤɚ ɝɢɛɟɥɢ ɢɧɮɭɡɨɪɢɣ ɜ ɪɚɡɧɵɯ ɫɪɟɞɚɯ: ɤɨɧɬɪɨɥɶ – ɫɪɟɞɚ Ʌɨɡɢ-
ɧɚ-Ʌɨɡɢɧɫɤɨɝɨ, ɨɩɵɬ – ɩɨɱɜɟɧɧɚɹ ɜɵɬɹɠɤɚ.  
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Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɤɨɧɬɪɨɥɶɧɵɦɢ ɢ ɨɩɵɬɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɨɰɟɧɢɜɚɥɚɫɶ ɩɨ ɤɪɢɬɟ-
ɪɢɸ ɋɬɶɸɞɟɧɬɚ ɢ ɩɨ ɢɧɞɟɤɫɭ ɬɨɤɫɢɱɧɨɫɬɢ (Ɍi): Ɍi = ((Ɍik - Ɍi o) / Ɍik )* 100 %, ɝɞɟ Ɍi = 0–0,25, ɬɨɤɫɢɱɧɨɫɬɶ 
ɞɨɩɭɫɬɢɦɚɹ; Ɍi = 0,26–0,70, ɬɨɤɫɢɱɧɨɫɬɶ ɭɦɟɪɟɧɧɚɹ; Ɍi > 0,71, ɬɨɤɫɢɱɧɨɫɬɶ ɜɵɫɨɤɚɹ Д4, 5Ж. 

Ɇɟɬɨɞɢɤɚ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨ ɜɵɠɢɜɚɟɦɨɫɬɢ ɨɥɢɝɨɯɟɬ (ɤɚɥɢɮɨɪɧɢɣɫɤɢɣ ɱɟɪɜɶ EТsОЧТК 
foetida). Ȼɪɚɥɢ ɩɥɚɫɬɢɤɨɜɵɟ ɤɸɜɟɬɵ ɨɛɴɺɦɨɦ 500 ɦɥ, ɜ ɤɨɬɨɪɵɟ ɩɨɦɟɳɚɥɢ ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɟɪ-
ɜɟɣ (ɲɟɫɬɶ ɨɫɨɛɟɣ) ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ (80–100 ɦɦ), ɜɨɡɪɚɫɬɚ (ɬɪɢ ɦɟɫɹɰɚ) ɢ ɩɨɱɜɭ. Ɉɩɵɬɵ ɫɬɚɜɢ-
ɥɢɫɶ ɜ 3-ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. ɉɨɤɚɡɚɬɟɥɟɦ ɬɨɤɫɢɱɧɨɫɬɢ ɫɥɭɠɢɥɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɥɢɝɨɯɟɬ ɱɟɪɟɡ                     
1 ɢ 30 ɫɭɬ. Ʉɪɢɬɟɪɢɟɦ ɬɨɤɫɢɱɧɨɫɬɢ ɫɥɭɠɢɥɨ ɞɨɫɬɨɜɟɪɧɨɟ ɨɬɥɢɱɢɟ ɩɨ ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ ɩɨɤɚɡɚɧɢɣ 
ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɨɩɵɬɧɵɯ ɩɪɨɛ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɢɧɞɟɤɫ ɬɨɤɫɢɱɧɨɫɬɢ: Ɍ i = ((Ɍi  k - Ɍi o) / Ɍi k )* 
100 %, ɝɞɟ Ɍi = 0–0,25 – ɬɨɤɫɢɱɧɨɫɬɶ ɞɨɩɭɫɬɢɦɚɹ; Ɍi = 0,26–0,70 – ɬɨɤɫɢɱɧɨɫɬɶ ɭɦɟɪɟɧɧɚɹ; Ɍi > 0,71 – 
ɬɨɤɫɢɱɧɨɫɬɶ ɜɵɫɨɤɚɹ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɉɪɨɛɵ ɩɨɱɜɵ ɨɬɛɢɪɚɥɢɫɶ ɜ ɬɟɱɟɧɢɟ 2011–2013 ɝɝ. ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɝɨɪɢɡɨɧɬɚ ɫ ɝɥɭɛɢɧɵ 0–30 ɫɦ ɢ 4 ɫɬɚɧɰɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ                         
(ɜ 3-ɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ) (ɪɢɫ. 1):  

- ɫɬɚɧɰɢɹ 1 – ɩɨɫɟɥɨɤ ɑɟɪɟɦɭɲɤɢ;  
- ɫɬɚɧɰɢɹ 2 – ɦɢɤɪɨɪɚɣɨɧ ȼɟɬɥɭɠɚɧɤɚ;  
- ɫɬɚɧɰɢɹ 3 – ɩɨɫɟɥɨɤ Ȼɚɡɚɢɯɚ;  
- ɫɬɚɧɰɢɹ 4 – ɦɢɤɪɨɪɚɣɨɧ Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ. 
 

 
 

Ɋɢɫ. 1. Ʉɚɪɬɚ-ɫɯɟɦɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. ɋɬɚɧɰɢɢ ɨɬɛɨɪɚ ɩɪɨɛ (ɩɪɢɭɫɚɞɟɛɧɵɟ ɭɱɚɫɬɤɢ):  
ɫɬɚɧɰɢɹ 1 – ɩɨɫ. ɑɟɪɟɦɭɲɤɢ;  ɫɬɚɧɰɢɹ 2 – ɦɢɤɪɨɪɚɣɨɧ ȼɟɬɥɭɠɚɧɤɚ;  ɫɬɚɧɰɢɹ 3 – ɩɨɫ. Ȼɚɡɚɢɯɚ; 

ɫɬɚɧɰɢɹ 4 – ɦɢɤɪɨɪɚɣɨɧ Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ 
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Даɬа

ɋɠɢɮɦɷɭɛɭɶ ɣɬɬɦɠɟɩɝɛɨɣɤ ɣ ɣɰ ɩɜɬɮɡɟɠɨɣɠ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɧɚɦɢ ɩɪɨ-
ɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɨɛɵ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, 
ɩɨ ɪɟɚɤɰɢɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ (ɫɦ. ɪɢɫ. 1). ȼ ɩɪɨɛɚɯ ɩɨɱɜɵ, ɨɬɨɛɪɚɧɧɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ 
ɩɨɫɟɥɤɚ ɑɟɪɟɦɭɲɤɢ, ɨɬɦɟɱɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɨɫɬɨɜɟɪɧɨɟ ɫɧɢɠɟɧɢɟ ɜɵɠɢɜɚɟɦɨɫɬɢ ɨɥɢɝɨɯɟɬ ɩɨ ɤɪɢ-
ɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ ɪ<0,05, ɩɨɱɜɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɚɤ ɞɨɩɭɫɬɢɦɨ ɬɨɤɫɢɱɧɵɟ ɡɚ ɜɫɟ ɜɪɟɦɹ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚ (TТ=0,06–0,22) (ɪɢɫ. 2). ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɦɟɱɚɟɬɫɹ ɜ ɩɪɨɛɚɯ, ɨɬɨ-
ɛɪɚɧɧɵɯ ɥɟɬɨɦ 2011 ɢ 2012 ɝɝ., ɜɟɫɧɨɣ 2013 ɝ. (TТ=0,22). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 2. Ɍɨɤɫɢɱɧɨɫɬɶ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɱɟɪɬɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ,  
ɩɨ ɪɟɚɤɰɢɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɚɥɢɮɨɪɧɢɣɫɤɨɝɨ ɱɟɪɜɹ EТsОЧТК ПШОЭТНК 

 

ɉɪɢ ɚɧɚɥɢɡɟ ɩɨɱɜɟɧɧɵɯ ɩɪɨɛ, ɨɬɨɛɪɚɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ȼɟɬɥɭɠɚɧɤɢ, Ȼɚɡɚɢɯɢ ɢ Ⱥɤɚɞɟɦɝɨ-
ɪɨɞɤɚ, ɧɟ ɨɬɦɟɱɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɨɥɢɝɨɯɟɬ ɩɨ ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ 
ɪ>0,05, ɩɨɱɜɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɚɤ ɧɟɬɨɤɫɢɱɧɵɟ (TТ=0,0).  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɭɪɨɜɧɟ ɞɨɩɭɫɬɢɦɨɣ ɬɨɤɫɢɱɧɨɫɬɢ ɛɵɥɢ ɨɰɟɧɟɧɵ ɩɨɱɜɟɧɧɵɟ ɩɪɨɛɵ, ɨɬɨ-
ɛɪɚɧɧɵɟ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɑɟɪɟɦɭɲɟɤ. ɉɨɱɜɟɧɧɵɟ ɩɪɨɛɵ, ɨɬɨɛɪɚɧɧɵɟ ɧɚ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɚɯ 
Ʉɪɚɫɧɨɹɪɫɤɚ (ȼɟɬɥɭɠɚɧɤɚ, Ȼɚɡɚɢɯɚ, Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ), ɨɰɟɧɢɜɚɥɢɫɶ ɤɚɤ ɧɟɬɨɤɫɢɱɧɵɟ, ɬ.ɟ. ɬɨɤɫɢɱɟɫɤɨ-
ɝɨ ɷɮɮɟɤɬɚ (ɩɨ ɪɟɚɤɰɢɹɦ Eisenia foetida) ɜ ɞɚɧɧɵɯ ɪɚɣɨɧɚɯ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɬɨɤɫɢɱɧɨɫɬɢ ɩɪɨɛ ɬɚɤɠɟ ɩɪɨɜɨɞɢɥɢɫɶ ɷɤɫɩɟɪɢɦɟɧɬɵ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ 
ɫɦɟɪɬɧɨɫɬɶ ɬɟɫɬ-ɨɛɴɟɤɬɚ (ɢɧɮɭɡɨɪɢɢ Paramecium caudatum) (ɪɢɫ. 3).  
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ȼ ɩɨɱɜɟɧɧɵɯ ɩɪɨɛɚɯ, ɨɬɨɛɪɚɧɧɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɑɟɪɟɦɭɲɟɤ ɢ Ȼɚɡɚɢɯɢ, ɨɬɦɟɱɚɟɬɫɹ ɜ ɨɫɧɨɜ-
ɧɨɦ ɞɨɫɬɨɜɟɪɧɨɟ ɫɧɢɠɟɧɢɟ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭɡɨɪɢɢ ɩɨ ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ ɪ<0,05, ɩɨɱɜɵ ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɬɫɹ ɤɚɤ ɞɨɩɭɫɬɢɦɨ ɬɨɤɫɢɱɧɵɟ (Ti=0,20–0,25).  

ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɦɟɱɚɟɬɫɹ ɜ ɩɪɨɛɚɯ, ɨɬɨɛɪɚɧɧɵɯ ɜɟɫɧɨɣ ɢ ɥɟɬɨɦ 
2012 ɝ. ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɑɟɪɟɦɭɲɟɤ ɢ Ȼɚɡɚɢɯɢ (Ti=0,25), ɚ ɬɚɤɠɟ ɨɫɟɧɶɸ 2011 ɝ. ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɑɟɪɟ-
ɦɭɲɟɤ (Ti=0,27). 

ɉɪɢ ɚɧɚɥɢɡɟ ɩɨɱɜɟɧɧɵɯ ɩɪɨɛ, ɨɬɨɛɪɚɧɧɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ȼɟɬɥɭɠɚɧɤɢ ɢ Ⱥɤɚɞɟɦɝɨɪɨɞɤɚ, ɧɟ 
ɨɬɦɟɱɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭɡɨɪɢɢ ɩɨ ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ ɪ>0,05, ɩɨɱ-
ɜɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɚɤ ɞɨɩɭɫɬɢɦɨ ɬɨɤɫɢɱɧɵɟ (Ti=0,07–0,11). 

 

 
Ɋɢɫ. 3. Ɍɨɤɫɢɱɧɨɫɬɶ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɱɟɪɬɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ,  

ɩɨ ɪɟɚɤɰɢɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭɡɨɪɢɢ Paramecium caudatum 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɭɪɨɜɧɟ ɞɨɩɭɫɬɢɦɨɣ ɢ ɭɦɟɪɟɧɧɨɣ ɬɨɤɫɢɱɧɨɫɬɢ ɛɵɥɢ ɨɰɟɧɟɧɵ ɩɨɱɜɟɧɧɵɟ 
ɩɪɨɛɵ, ɨɬɨɛɪɚɧɧɵɟ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɑɟɪɟɦɭɲɟɤ ɢ Ȼɚɡɚɢɯɢ. ɉɨɱɜɟɧɧɵɟ ɩɪɨɛɵ, ɨɬɨɛɪɚɧɧɵɟ ɜ ɩɪɢɭɫɚ-
ɞɟɛɧɵɯ ɭɱɚɫɬɤɚɯ Ʉɪɚɫɧɨɹɪɫɤɚ (ȼɟɬɥɭɠɚɧɤɚ, Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ), ɨɰɟɧɢɜɚɥɢɫɶ ɤɚɤ ɧɟɬɨɤɫɢɱɧɵɟ, ɬ.ɟ. ɬɨɤ-
ɫɢɱɟɫɤɢɣ ɷɮɮɟɤɬ (ɩɨ ɪɟɚɤɰɢɹɦ Paramecium caudatum) ɜ ɞɚɧɧɵɯ ɪɚɣɨɧɚɯ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɩɪɨɛ ɩɨɱɜɵ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 
ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɨɤɫɢɱɧɵɟ ɭɱɚɫɬɤɢ ɜ ɩɨɫɟɥɤɚɯ ɑɟɪɟɦɭɲɤɢ ɢ Ȼɚɡɚɢɯɚ. ɉɪɨɛɵ, ɨɬɨɛɪɚɧɧɵɟ ɜ ɦɢɤɪɨ-
ɪɚɣɨɧɚɯ Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ ɢ ȼɟɬɥɭɠɚɧɤɚ, ɨɰɟɧɢɜɚɥɢɫɶ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɨɛɨɢɯ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ ɤɚɤ ɧɟɬɨɤ-
ɫɢɱɧɵɟ ɢ ɞɨɩɭɫɬɢɦɨ ɬɨɤɫɢɱɧɵɟ.  
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Ƚɶɝɩɟɶ 

 

1. ɉɪɨɬɟɫɬɢɪɨɜɚɧɧɵɟ ɩɪɨɛɵ ɩɨɱɜ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨ ɪɟɚɤɰɢɢ ɜɵɠɢ-
ɜɚɟɦɨɫɬɢ ɩɪɨɫɬɟɣɲɢɯ ɢ ɨɥɢɝɨɯɟɬ ɨɰɟɧɟɧɵ ɤɚɤ ɞɨɩɭɫɬɢɦɨ (Ti=0,06–0,25) ɢ ɭɦɟɪɟɧɧɨ ɬɨɤɫɢɱɧɵɟ                    
(Ti =0,27). ɇɚɢɛɨɥɶɲɢɣ ɬɨɤɫɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬɦɟɱɚɥɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɩɪɨɛɚɯ ɩɨɱɜɵ, ɨɬɨɛɪɚɧɧɵɯ ɜ 
ɩɨɫɟɥɤɚɯ ɑɟɪɟɦɭɲɤɢ ɢ Ȼɚɡɚɢɯɚ (Ti=0,22–0,27), ɨɰɟɧɟɧɧɵɣ ɧɚ ɭɪɨɜɧɟ ɞɨɩɭɫɬɢɦɨɣ ɢ ɭɦɟɪɟɧɧɨɣ ɬɨɤ-
ɫɢɱɧɨɫɬɢ. 

2. Ɍɨɤɫɢɱɧɵɣ ɷɮɮɟɤɬ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɧɮɭɡɨɪɢɢ Paramecium caudatum ɢ ɤɚɥɢ-
ɮɨɪɧɢɣɫɤɨɝɨ ɱɟɪɜɹ EТsОЧТК ПШОЭТНК ɩɪɨɹɜɥɹɥɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɭɪɨɜɧɟ 10 % ɢ ɜɵɲɟ ɫɦɟɪɬɧɨɫɬɢ ɨɫɨɛɟɣ.  

3. Ɉɬɦɟɱɟɧɨ ɫɧɢɠɟɧɢɟ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɥɟɬɨɤ ɢɧɮɭɡɨɪɢɢ Paramecium caudatum ɜ ɨɩɵɬɧɵɯ 
ɩɪɨɛɚɯ ɩɨ ɢɫɬɟɱɟɧɢɸ 60 ɦɢɧ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɨɫɨɛɟɣ ɤɚɥɢɮɨɪɧɢɣɫɤɨɝɨ ɱɟɪɜɹ EТsОЧТК ПШОЭТНК ɩɨ ɢɫɬɟ-
ɱɟɧɢɢ 30 ɫɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚ.  

4. Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɪɝɚɧɢɡɦɨɜ ɩɪɨɬɨɡɨɣɧɨɝɨ ɡɜɟɧɚ ɢ ɨɥɢɝɨɯɟɬ , 

ɞɚɸɬ ɫɨɜɩɚɞɚɸɳɢɟ ɨɰɟɧɤɢ ɬɨɤɫɢɱɧɨɫɬɢ ɩɨɱɜ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ. Ɍɨɤɫɢɱɧɨɫɬɶ ɩɨɱɜ ɝ. Ʉɪɚɫɧɨɹɪ-
ɫɤɚ ɜ ɨɰɟɧɤɟ ɩɨ ɪɟɚɤɰɢɹɦ ɩɪɨɫɬɟɣɲɢɯ ɢ ɨɥɢɝɨɯɟɬ ɪɚɫɬɟɬ ɤ ɜɟɫɟɧɧɟ-ɥɟɬɧɟɦɭ ɫɟɡɨɧɭ.  
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