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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɹɫɤɚ ɜ ɨɰɟɧɤɟ 

ɬɨɤɫɢɱɧɨɫɬɢ ɩɪɨɛ ɩɨɱɜ» ɫɨɞɟɪɠɢɬ 79 ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ 26 ɬɚɛɥɢɰ, 22 

ɝɪɚɮɢɤɚ, 129 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɪɹɫɤɚ ɦɚɥɚɹ 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȻɂɈɌȿɋɌɂɊɈȼȺɇɂȿ, ɊəɋɄȺ ɆȺɅȺə, 

ɌɈɄɋɂɑɇɈɋɌɖ, ɉɈɑȼȺ, ȼɕɌəɀɄȺ, ɋɍɋɉȿɇɁɂə.  

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɦɨɞɟɥɶɧɵɯ ɬɨɤɫɢɤɚɧɬɨɜ (ɛɢɯɪɨɦɚɬɚ 

ɤɚɥɢɹ, ɢɨɧɨɜ ɦɟɞɢ, ɰɢɧɤɚ, ɤɚɞɦɢɹ), ɚ ɬɚɤɠɟ ɝɟɪɛɢɰɢɞɨɜ ɧɚ ɨɬɪɚɫɬɚɧɢɟ 

ɭɞɚɥɟɧɧɵɯ ɤɨɪɧɟɣ ɪɹɫɤɢ ɦɚɥɨɣ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɢɡ ɩɨɱɜɵ 

ɢ ɩɨɱɜɟɧɧɨɣ ɫɭɫɩɟɧɡɢɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɂɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɛɢɯɪɨɦɚɬɚ ɤɚɥɢɹ, ɢɨɧɨɜ ɦɟɞɢ, ɰɢɧɤɚ ɢ ɤɚɞɦɢɹ ɧɚ 

ɪɨɫɬ ɤɨɪɧɟɣ ɪɹɫɤɢ ɦɚɥɨɣ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɩɨɱɜɟɧɧɨɣ ɜɵɬɹɠɤɟ ɢ ɩɨɱɜɟɧɧɨɣ 

ɫɭɫɩɟɧɡɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɷɤɫɩɨɡɢɰɢɢ ɩɨɱɜɵ. 

2. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤɨɪɧɟɜɨɝɨ ɛɢɨɬɟɫɬɚ ɢ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɹɫɤɢ ɤ ɢɫɫɥɟɞɭɟɦɵɦ ɬɹɠɟɥɵɦ ɦɟɬɚɥɥɚɦ. 

3. Ɉɩɪɟɞɟɥɢɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɹɫɤɢ ɦɚɥɨɣ ɤ ɝɟɪɛɢɰɢɞɭ ɦɟɬɪɢɛɭɡɢɧ, 

ɬɪɢɛɟɧɭɪɨɧ-ɦɟɬɢɥ ɢ ɮɟɧɨɤɫɨɩɪɨɩ-ɩ-ɷɬɢɥ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ 

ɢɡ ɩɨɱɜɵ ɢ ɩɨɱɜɟɧɧɨɣ ɫɭɫɩɟɧɡɢɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ 

ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɬɹɠɟɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɢ ɝɟɪɛɢɰɢɞɚɦɢ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɟɟ:  

1. ȼ ɩɨɱɜɟɧɧɨɣ ɫɭɫɩɟɧɡɢɢ ɜɨɡɞɟɣɫɬɜɢɟ ɬɨɤɫɢɤɚɧɬɨɜ ɩɨɱɜɵ ɧɚ 

ɨɬɪɚɫɬɚɧɢɟ ɤɨɪɧɟɣ ɪɹɫɤɢ ɦɚɥɨɣ ɜɵɲɟ, ɱɟɦ ɜ ɜɵɬɹɠɤɟ ɢɡ ɧɟɟ. 

2. Ⱦɟɣɫɬɜɢɟ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɧɚ ɪɨɫɬ ɤɨɪɧɟɣ ɪɹɫɤɢ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ 

ɛɨɥɟɟ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɱɟɦ ɧɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɪɨɡɟɬɨɤ. 



3. Ʉɨɪɧɟɜɨɣ ɛɢɨɬɟɫɬ ɧɚ ɪɹɫɤɟ ɦɚɥɨɣ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɨɤɫɢɱɧɨɫɬɶ ɩɨɱɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɬɹɠɟɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɢ 

ɝɟɪɛɢɰɢɞɚɦɢ.  
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This qualifying graduation work, «The Effect of Soil Toxicity on Duckweed», 

contains 79 pages, 26 tables, 22 graphics, and 129 sources. 

The object of study is Lemna minor. 
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SUSPENSION 

Purpose: to study the impact of model toxicants (potassium bichromate, copper 

ions, zinc, cadmium) and herbicides on the growth of severed Lemna minor roots in a 

water mixture, water extracted from soil, and soil suspension. The following steps were 

taken to reach the required goal: 

1. To study the impact of potassium bichromate, copper ions, zinc, and 

cadmium on the root growth of Lemna minor in a water mixture, water extracted from 

soil, and soil suspension relative to the time of previous soil shuffling. 

2. Compare the sensitivity of the root biotest and morphological indicators of 

Lemna minor with the researched heavy metals. 

3. Define the sensitivity of Lemna minor with the Metribuzin herbicide, 

tribenuron-methyl, and fenoxaprop-p-ethyl in a water mixture, water extracted from 

soil, and soil suspension. 

Because of the completion of the master’s dissertation, a series of experiments was 

held with heavy metals and herbicides that determined the following: 

1. The effect of toxic soil on the growth of Lemna minor in the soil suspension 

was greater than in the water extracted from soil. 

2. The effect of heavy metals on the root growth of Lemna minor is evident in 

lower concentrations as opposed to the morphological changes of its frond. 

3. The root biotest of Lemna minor helps determine the toxicity of the soil 

which is polluted with heavy metals and herbicides. 



 


