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ɉɪɨɛɥɟɦɚ ɨɱɢɫɬɤɢ, ɪɟɫɬɚɜɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ ɢɡɞɟɥɢɣ ɢɡ ɦɟɬɚɥɥɚ, ɨɫɨɛɟɧɧɨ 

ɢɦɟɸɳɢɯ ɢɫɬɨɪɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɚ [1–3].  
ȼ ɪɟɫɬɚɜɪɚɰɢɨɧɧɨɣ ɩɪɚɤɬɢɤɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɨɞɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ. ɗɬɢ 
ɦɟɬɨɞɵ ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɟ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɨɬɤɢ, ɩɨɫɤɨɥɶɤɭ 
ɞɢɮɮɭɡɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɪɚɫɬɜɨɪɟ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɝɥɭɛɨɤɨɣ ɩɪɨɦɵɜɤɢ, ɚ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɟ ɩɪɢɜɨɞɹɬ ɤ ɮɚɡɨɜɵɦ ɩɪɟɜɪɚɳɟɧɢɹɦ ɨɤɢɫɥɟɧɧɵɯ 
ɮɨɪɦ ɦɟɬɚɥɥɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɬɟɥɟɣ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɭɞɚɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɜ ɜɨɞɟ ɨɤɢɫɥɟɧɧɵɟ ɮɨɪɦɵ 
ɦɟɬɚɥɥɚ, ɨɞɧɚɤɨ, ɢɡ-ɡɚ ɦɟɠɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɞɟɮɟɤɬɨɜ ɜ ɦɟɬɚɥɥɟ ɷɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɯɪɭɩɤɨɫɬɢ. ɉɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɨɟɬɫɹ ɬɨɧɤɢɦ ɫɥɨɟɦ 
ɫɜɟɠɟɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɯ 
ɩɨɞɯɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɪɟɲɚɬɶ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɱɢɫɬɤɨɣ ɢ ɪɟɫɬɚɜɪɚɰɢɟɣ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɩɨɞɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ, ɜ 
ɤɚɱɟɫɬɜɟ ɨɱɢɳɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɥɢɦɟɪɧɵɯ ɝɟɥɟɣ. Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ 
ɩɪɨɱɧɨ ɫɜɹɡɵɜɚɬɶ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɨɤɢɫɥɟɧɧɵɟ ɮɨɪɦɵ ɦɟɬɚɥɥɨɜ, ɩɪɟɞɨɬɜɪɚɳɚɹ 
ɩɚɫɫɢɜɚɰɢɸ ɩɨɜɟɪɯɧɨɫɬɢ; ɥɟɝɤɨ ɭɞɚɥɹɬɶɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɥɟ ɤɨɧɬɚɤɬɚ ɫ 
ɦɟɬɚɥɥɨɦ; ɤɨɦɩɨɧɟɧɬɵ ɨɱɢɳɚɸɳɟɝɨ ɫɨɫɬɚɜɚ ɧɟ ɞɨɥɠɧɵ ɜɵɡɵɜɚɬɶ ɨɤɢɫɥɟɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɢ. 

ȼ ɧɚɲɟɣ ɪɚɛɨɬɟ ɦɵ ɩɪɟɞɥɚɝɚɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɱɢɳɚɸɳɢɯ ɫɢɫɬɟɦ 
ɩɨɥɢɦɟɪɧɵɟ ɝɟɥɶ-ɷɥɟɤɬɪɨɥɢɬɵ ɧɚ ɨɫɧɨɜɟ ɦɟɬɚɤɪɢɥɨɜɵɯ ɩɨɥɢɦɟɪɨɜ, 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɢ ɢɨɧɨɝɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ȼ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ 
ɢ ɪɟɫɬɚɜɪɚɰɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢɯ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɚ 
ɢɥɢ ɩɥɟɧɤɢ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɬɜɨɪɚ ɩɨɥɢɦɟɪɚ ɭɞɚɥɟɧɢɟ ɨɤɢɫɥɟɧɧɵɯ 
ɮɨɪɦ ɦɟɬɚɥɥɚ ɩɪɨɜɨɞɹɬ, ɧɚɧɨɫɹ ɟɝɨ ɦɟɬɨɞɨɦ ɩɨɥɢɜɚ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɚ ɩɨɫɥɟ ɢɫɩɚɪɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɨɛɪɚɡɨɜɚɜɲɭɸɫɹ ɩɥɟɧɤɭ ɭɞɚɥɹɸɬ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɢɦɟɪɚ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɚ ɩɨɡɜɨɥɹɟɬ ɭɞɚɥɹɬɶ ɩɪɨɞɭɤɬɵ 
ɤɨɪɪɨɡɢɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɭɝɥɭɛɥɟɧɢɹɯ ɢ ɬɪɟɳɢɧɚɯ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɟɫɫɨɜɚɧɧɨɣ ɩɥɟɧɤɢ, ɝɟɥɶ ɭɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɡɚ ɫɱɟɬ 
ɚɞɝɟɡɢɢ. ɉɥɟɧɤɭ ɩɨɥɢɦɟɪɚ ɦɨɠɧɨ ɭɞɚɥɢɬɶ ɫ ɨɤɢɫɥɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɥɸɛɨɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ. Ɋɚɧɟɟ ɦɵ ɭɠɟ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɢɦɟɪɧɵɯ ɝɟɥɟɣ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɪɟɫɬɚɜɪɚɰɢɢ 
ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɦɟɞɢ ɢ ɟɟ ɫɩɥɚɜɨɜ [4, 6]. 
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ɉɨɥɢɦɟɪɧɵɟ ɝɟɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɪɚɛɨɬɟ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɟɯɦɟɪɧɭɸ 
ɮɢɡɢɱɟɫɤɭɸ ɫɟɬɤɭ, ɨɛɪɚɡɨɜɚɧɧɭɸ ɫɦɟɫɶɸ ɝɨɦɨɩɨɥɢɦɟɪɨɜ ɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ ɫ 
ɦɟɬɚɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬɨɣ ɢ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɟɦ [5]. ɉɪɢɫɭɬɫɬɜɢɟ ɢɨɧɨɝɟɧɧɵɯ 
ɫɨɥɟɣ ɜ ɫɨɫɬɚɜɟ ɩɨɥɢɦɟɪɚ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɜɨɞɢɦɨɫɬɶ ɩɨɥɢɦɟɪɧɵɯ ɫɢɫɬɟɦ, ɱɬɨ 
ɩɨɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɞɢɮɮɭɡɢɢ ɨɤɢɫɥɟɧɧɵɯ ɮɨɪɦ ɦɟɬɚɥɥɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɨɛɴɟɦ 
ɝɟɥɹ.  

ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɬɟɤɚɧɢɟ ɪɟɚɤɰɢɣ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɦɟɬɚɥɥ (ɫɩɥɚɜ) 
– ɩɨɥɢɦɟɪɧɵɣ ɝɟɥɶ, ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɩɪɢɪɨɞɵ ɦɟɬɚɥɥɚ, ɜɯɨɞɹɳɟɝɨ ɜ 
ɫɨɫɬɚɜ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɢ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤ ɢ ɨɬ ɩɪɢɪɨɞɵ 
ɩɨɥɢɦɟɪɧɨɝɨ ɝɟɥɹ. 

Ɍɚɤ ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ ɨɛɪɚɡɭɟɬɫɹ ɤɨɪɪɨɡɢɨɧɧɵɣ ɫɥɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɫɦɟɫɶ ɫɨɥɟɣ ɢ 
ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ.  

ɑɟɦ ɦɟɧɟɟ ɩɪɨɱɧɨ ɷɬɢ ɫɨɟɞɢɧɟɧɢɹ 
ɫɜɹɡɚɧɵ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɬɟɦ  ɛɵɫɬɪɟɟ 
ɢɞɟɬ ɨɱɢɫɬɤɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɫɬɚɥɢ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɥɟɝɢɪɨɜɚɧɢɹ, 
ɩɨɤɪɵɬɚ ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɦɢ ɨɤɫɢɞɚɦɢ 
ɢɥɢ ɬɜɟɪɞɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɠɟɥɟɡɚ ɢ 
ɥɟɝɢɪɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ. Ⱦɚɧɧɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɩɪɨɱɧɨ ɫɜɹɡɚɧɵ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɡɚɬɪɭɞɧɹɟɬ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɢɥɢ 
ɪɟɫɬɚɜɪɚɰɢɢ ɬɚɤɢɯ ɦɟɬɚɥɥɨɜ. Ɍɚɤ ɞɥɹ 
ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ 65 Ƚ ɢ 0.8 
Ʉɉ ɨɫɧɨɜɧɨɣ ɮɚɡɨɣ ɨɤɢɫɥɟɧɧɵɯ ɮɨɪɦ 
ɹɜɥɹɟɬɫɹ FeO(OH), ɬɨɥɳɢɧɚ 

Ɋɢɫ. 2. ɊɗɆ ɢɡɨɛɪɚɠɟɧɢɟ ɨɤɢɫɥɟɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɢ 0.8 Ʉɉ (ɚ) ɢ ɩɨɫɥɟ 

ɤɨɧɬɚɤɬɚ ɫ ɩɨɥɢɦɟɪɨɦ (ɛ) 

100 ɦɤɦ 

ɚ ɛ 

Ɋɢɫ. 1. Ɉɩɬɢɱɟɫɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɢ 0.8 Ʉɉ ɢ 12ɏ18ɇ10Ɍ ɩɨɫɥɟ 
ɲɥɢɮɨɜɤɢ (ɚ, ɝ), ɤɨɪɪɨɡɢɢ (ɛ, ɞ), ɤɨɧɬɚɤɬɚ ɫ ɩɨɥɢɦɟɪɧɵɦ ɝɟɥɟɦ ɆɆȺ-ɆȺɄ-ɉɗȽ (ɜ), 

ɫɨɞɟɪɠɚɳɢɦ CF3COOH ɢ CF3COONH4, ɩɨɫɥɟ ɷɥɟɤɬɪɨɥɢɡɚ ɜ ɬɟɱɟɧɢɢ 6 ɦɢɧɭɬ (ɟ).  
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ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɫɥɨɹ ɫɨɫɬɚɜɥɹɟɬ 40 – 50 ɦɤɦ. (ɬɚɛɥ. 2). ɍ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɢɡɤɚɹ 
ɚɞɝɟɡɢɹ ɤ ɦɟɬɚɥɥɭ, ɢ ɩɨɷɬɨɦɭ ɫɨɪɛɰɢɹ ɨɤɢɫɥɟɧɧɵɯ ɮɨɪɦ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɯɨɞɢɬ 
ɛɵɫɬɪɟɟ ɞɚɠɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɨɜɟɪɯɧɨɫɬɶ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ 
ɥɟɝɤɨ ɨɱɢɳɚɟɬɫɹ ɩɪɢ ɨɛɵɱɧɨɦ ɤɨɧɬɚɤɬɟ ɩɨɥɢɦɟɪɧɨɣ ɩɥɟɧɤɢ ɫ ɦɟɬɚɥɥɨɦ. ɇɚ ɪɢɫ. 1, 
ɚ, ɛ, ɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɩɬɢɱɟɫɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɢ 0.8 Ʉɉ ɩɨɫɥɟ 
ɝɪɭɛɨɣ ɲɥɢɮɨɜɤɢ, ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ ɢ ɤɨɧɬɚɤɬɚ ɫ ɩɨɥɢɦɟɪɧɵɦ ɝɟɥɟɦ. 
ȼɢɞɧɨ, ɱɬɨ ɩɨɥɢɦɟɪɧɵɣ ɝɟɥɶ ɭɞɚɥɹɟɬ ɨɤɢɫɥɟɧɧɵɟ ɮɨɪɦɵ ɫɬɚɥɢ, ɩɪɢ ɷɬɨɦ 
ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɦɟɧɟɟ ɱɟɦ ɧɚ 1 ɦɢɤɪɨɧ 
(ɪɢɫ. 2).  

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɜɟɪɯɧɨɫɬɶ ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ 
ɩɨɤɪɵɬɚ ɨɤɢɫɥɟɧɧɵɦɢ ɮɨɪɦɚɦɢ ɠɟɥɟɡɚ, ɫɨɟɞɢɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɱɧɨ ɫɜɹɡɚɧɵ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ, ɱɬɨ ɡɚɦɟɞɥɹɟɬ ɩɪɨɰɟɫɫ ɢɯ ɫɨɪɛɰɢɢ ɜ ɨɛɴɟɦ ɩɨɥɢɦɟɪɧɵɦ ɝɟɥɟɦ (ɬɚɛɥ. 
2) [7]. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɱɢɫɬɢɬɶ ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɭɸ ɫɬɚɥɶ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɢɬɶ ɷɥɟɤɬɪɨɥɢɡ (ɪɢɫ. 1, ɝ, ɞ, ɟ).  

Ɋɢɫɭɧɨɤ 3 ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɝɟɥɟɣ ɞɥɹ 
ɪɟɫɬɚɜɪɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɵɤ-ɧɨɠɚ ɫɟɪɟɞɢɧɵ 20-ɝɨ ɜɟɤɚ (ɪɢɫ. 3, ɚ).  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɟɫɬɚɜɪɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɢɦɟɟɬ ɞɜɚ ɜɢɞɚ ɤɨɪɪɨɡɢɢ: 
ɪɚɜɧɨɦɟɪɧɭɸ ɢ ɹɡɜɟɧɧɭɸ (ɪɢɫ. 3, ɚ).  

 
Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ ɫ ɭɱɚɫɬɤɨɜ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɪɚɜɧɨɦɟɪɧɚɹ 

ɤɨɪɪɨɡɢɹ ɛɵɥ ɩɪɢɦɟɧɟɧ ɝɟɥɶ ɫ CF3COONH4 (ɪɢɫ. 3, ɛ). Ⱦɥɹ ɨɱɢɫɬɤɢ ɭɱɚɫɬɤɨɜ ɫ 
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Ⱦɨ ɨɱɢɫɬɤɢ Ɉɱɢɳɟɧɧɵɣ ɭɱɚɫɬɨɤ 

Ɋɢɫ. 3. Ɏɨɬɨɝɪɚɮɢɢ ɫɬɚɥɶɧɨɝɨ ɲɬɵɤ-ɧɨɠɚ ɞɨ (ɚ) ɢ ɩɨɫɥɟ (ɛ, ɜ, ɝ) ɪɟɫɬɚɜɪɚɰɢɢ.  
ɛ – ɤɨɧɬɚɤɬ ɫ ɩɨɥɢɦɟɪɧɵɦ ɝɟɥɟɦ, ɫɨɞɟɪɠɚɳɢɦ CF3COONH4; ɝ – ɤɨɧɬɚɤɬ ɫ 

ɩɨɥɢɦɟɪɧɵɦ ɝɟɥɟɦ, ɫɨɞɟɪɠɚɳɢɦ CF3COOH 

Ɉɱɢɳɟɧɧɵɣ ɭɱɚɫɬɨɤ 
 

ɧɚɞɩɢɫɶ 



ɋɟɤɰɢɹ 2. Ɍɟɯɧɨɥɨɝɢɢ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 
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ɹɡɜɟɧɧɨɣ ɤɨɪɪɨɡɢɟɣ ɛɵɥ ɩɪɢɦɟɧɟɧ ɝɟɥɶ ɫ CF3COOH (ɪɢɫ. 3, ɝ) [8]. Ƚɟɥɶ ɫ CF3COOH 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɢɥɶɧɵɦ ɷɥɟɤɬɪɨɥɢɬɨɦ, ɱɟɦ ɫ CF3COONH4, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɷɮɮɟɤɬɢɜɧɟɟ ɩɪɨɜɨɞɢɬɶ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ. ɉɨɫɥɟ ɩɟɪɜɨɝɨ ɰɢɤɥɚ ɨɱɢɫɬɤɢ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɢ ɛɵɥɚ ɜɢɞɧɚ ɧɚɞɩɢɫɶ (ɤɥɟɣɦɨ). ɉɨɷɬɨɦɭ, ɞɥɹ ɟɟ ɫɨɯɪɚɧɟɧɢɹ, 
ɜɬɨɪɨɣ ɰɢɤɥ ɨɱɢɫɬɤɢ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɩɨɥɢɦɟɪɧɵɯ ɩɥɟɧɨɤ, ɩɨɥɭɱɟɧɧɵɯ 
ɦɟɬɨɞɨɦ ɬɟɪɦɨɩɪɟɫɫɨɜɚɧɢɹ (ɪɢɫ. 3, ɜ) [9, 10].  
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