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Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ: 
-ɫɬɚɛɢɥɢɡɚɰɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɭɚɥɶɧɵɯ ɆɊɋ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɪɟɞɟ ɞɨɫɬɢɠɢɦɚ 

ɞɚɠɟ ɜ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ; 
- ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫ  ɡɟɪɤɚɥɶɧɨɣ ɧɚ ɡɚɦɤɧɭɬɭɸ ɩɪɨɢɫɯɨɞɢɬ 

ɭɜɟɥɢɱɟɧɢɟ ɲɢɪɢɧɵ ɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɞɭɚɥɶɧɨɝɨ ɦɚɝɧɟɬɪɨɧɚ; 
-ɞɭɚɥɶɧɚɹ ɆɊɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ ɩɥɟɧɨɤ TiO2 ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɥɚɧɚɪɧɨɣ ɆɊɋ; 
-ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɭɚɥɶɧɨɣ ɆɊɋ ɫ ɧɟɡɚɦɤɧɭɬɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɨɡɜɨɥɹɟɬ 

ɩɨɜɵɫɢɬɶ ɩɪɨɡɪɚɱɧɨɫɬɶ ɬɟɩɥɨɨɬɪɚɠɚɸɳɟɝɨ ɩɨɤɪɵɬɢɹ (ɭɜɟɥɢɱɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ Tȼ ɧɚ 15%). 
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ȼɜɟɞɟɧɢɟ 
 

 Ɇɨɞɢɮɢɤɚɰɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɵ ɫ ɰɟɥɶɸ ɩɪɢɞɚɧɢɹ 
ɢɦ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ. Ɂɚ ɩɨɫɥɟɞɧɟɟ 
ɜɪɟɦɹ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɫɬɪɚɬɟɝɢɣ ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɢɡ 
ɩɨɥɢɦɟɪɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɢɜɢɬɶ ɚɤɬɢɜɧɵɟ ɝɪɭɩɩɵ ɤɚɤ ɤɨɜɚɥɟɧɬɧɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ «ɦɨɤɪɨɣ» 
ɯɢɦɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɍɎ-ɨɛɥɭɱɟɧɢɹ, ɬɚɤ ɢ ɧɟɤɨɜɚɥɟɧɬɧɨ  ɩɭɬɟɦ ɩɥɚɡɦɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɜɜɟɞɟɧɢɹ 
ɦɢɝɪɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ (ɝɢɞɪɨɥɢɡ/ɚɦɦɨɧɨɥɢɡ), ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɢɦɨɥɨɱɧɨɣ 
ɤɢɫɥɨɬɵ. [1] Ɉɞɧɚɤɨ, ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɢɯ ɦɟɬɨɞɨɜ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ 
ɞɟɫɬɪɭɤɰɢɢ ɩɨɥɢɦɟɪɧɵɯ ɰɟɩɟɣ, ɩɪɢɜɨɞɹɳɟɣ ɤ ɭɦɟɧɶɲɟɧɢɸ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɩɨɥɢɦɟɪɚ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɥɢɹɸɳɟɣ ɧɚ ɟɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [2]. ɉɪɹɦɚɹ ɯɢɦɢɱɟɫɤɚɹ 
ɦɨɞɢɮɢɤɚɰɢɹ ɬɚɤɠɟ ɧɟ ɜɫɟɝɞɚ ɜɨɡɦɨɠɧɚ, ɬɚɤ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɦɨɥɨɱɧɨɣ 
ɤɢɫɥɨɬɵ ɞɨɜɨɥɶɧɨ ɢɧɟɪɬɧɚ ɜ ɜɢɞɭ ɨɬɫɭɬɫɬɜɭɹ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ [3]. 
Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɦɨɞɢɮɢɤɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɧɤɚɩɫɭɥɹɰɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɩɨɥɢɦɟɪɚ ɡɚ ɫɱɟɬ ɟɝɨ ɧɚɛɭɯɚɧɢɹ ɜ ɫɦɟɫɢ ɪɚɫɬɜɨɪɢɬɟɥɶ/ɧɟɪɚɫɬɜɨɪɢɬɟɥɶ 
[4]. Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɩɪɢɜɢɬɶ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ ɢɡ ɩɨɥɢɦɨɥɨɱɧɨɣ 
ɤɢɫɥɨɬɵ ɬɚɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ, ɩɨɥɢɥɢɡɢɧ [5], ɯɢɬɨɡɚɧ, ɠɟɥɚɬɢɧ, ɚɥɶɝɢɧɚɬ ɧɚɬɪɢɹ 
[6]. Ɉɞɧɚɤɨ, ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɛɨɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɥɢɦɨɥɨɱɧɚɹ ɤɢɫɥɨɬɚ, 
ɫɪɟɞɧɹɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɤɨɬɨɪɨɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 105 ɝ/ɦɨɥɶ.  

 ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ ɢɡ 
ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɣ ɩɨɥɢɦɨɥɨɱɧɨɣ (1,6·106 ɝ/ɦɨɥɶ) ɤɢɫɥɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɥɨɝɢɢ 
«ɯɨɪɨɲɢɣ/ɩɥɨɯɨɣ ɪɚɫɬɜɨɪɢɬɟɥɶ». 
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Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
 

 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɝɨɬɨɜɢɥɢ ɩɥɟɧɤɢ ɢɡ ɩɨɥɢɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɵ PL65 (PURAC, 
ɇɢɞɟɪɥɚɧɞɵ), ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ Mw=1646600 ɝ/ɦɨɥɶ, ɦɟɬɨɞɨɦ ɧɚɥɢɜɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɜɟɫɤɭ 
ɩɨɥɢɦɨɥɨɱɧɨɣ ɤɢɫɥɨɬɵ ɪɚɫɬɜɨɪɹɥɢ ɜ ɞɢɯɥɨɪɦɟɬɚɧɟ (Panreac, ɂɫɩɚɧɢɹ) ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɫɬɜɨɪɚ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ 1,7%. ɉɥɟɧɤɢ ɫɭɲɢɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɩɚɪɚɯ ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɬɟɱɟɧɢɟ 72 
ɱɚɫɨɜ. Ɍɨɥɳɢɧɚ ɩɨɥɭɱɟɧɧɵɯ ɩɥɟɧɨɤ ɫɨɫɬɚɜɢɥɚ 30±1 ɦɤɦ. Ⱦɚɥɟɟ ɩɥɟɧɤɢ ɨɩɭɫɤɚɥɢ ɜ ɫɦɟɫɶ 
C6H5CH3:C2H5OH=3:7, ɜɵɞɟɪɠɢɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ. ɉɨɫɥɟ ɷɬɨɝɨ, ɛɵɫɬɪɨ ɩɟɪɟɧɨɫɢɥɢ ɜ 
ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 0,001Ɇ ɪɚɫɬɜɨɪ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ (ɛɢɫ-
(ɩ-ɞɢɷɬɢɥɚɦɢɧɨ)ɬɪɢɮɟɧɢɥɚɧɝɢɞɪɨɤɚɪɛɢɧɨɥɚ ɨɤɫɚɥɚɬ) ɜ ɫɦɟɫɢ C2H5OH:H2O=1:1, ɜɵɞɟɪɠɢɜɚɥɢ ɜ 
ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɦ ɪɚɫɬɜɨɪɟ ɜ ɬɟɱɟɧɢɟ 1, 2, 3 ɱɚɫɨɜ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɥɟɧɤɢ ɜɵɫɭɲɢɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ, 
ɜɵɦɚɱɢɜɚɥɢ ɜ ɜɨɞɟ ɜ ɬɟɱɟɧɢɟ 24 ɱɚɫɨɜ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡɥɢɲɟɤ ɤɪɚɫɢɬɟɥɹ, ɩɨɫɥɟ ɱɟɝɨ ɨɩɹɬɶ 
ɜɵɫɭɲɢɜɚɥɢ.  

 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɢɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɝɨ 
ɪɚɫɬɜɨɪɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɟɬɨɞɨɦ ɍɎ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ (ɫɩɟɤɬɪɨɦɟɬɪ ɋɎ-102, ɬɨɥɳɢɧɚ 
ɤɸɜɟɬɵ 10 ɦɦ) ɩɨ ɦɚɤɫɢɦɭɦɭ ɩɨɝɥɨɳɟɧɢɹ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɜ ɜɢɞɢɦɨɣ ɨɛɥɚɫɬɢ Ȝmax=628 ɧɦ. 
ɂɡɭɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɱɟɫɬɜɟɧɧɨ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɫɤɨɩɚ Motic DM-
111. ɋɦɚɱɢɜɚɟɦɨɫɬɶ ɩɥɟɧɨɤ ɢɫɫɥɟɞɨɜɚɥɢ ɧɚ ɭɫɬɚɧɨɜɤɟ «Easy Drop» (Krüss, Ƚɟɪɦɚɧɢɹ) ɦɟɬɨɞɨɦ 
«ɫɢɞɹɱɟɣ» ɤɚɩɥɢ (ɨɛɴɟɦ 4 ɦɥ), ɩɨɦɟɳɟɧɧɨɣ ɧɚ ɢɫɫɥɟɞɭɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɤɪɚɟɜɨɝɨ 
ɭɝɥɚ ɫɦɚɱɢɜɚɧɢɹ. ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢ ɩɨ ɞɜɭɦ ɠɢɞɤɨɫɬɹɦ (ɜɨɞɚ ɢ ɫɩɢɪɬ) ɫɩɭɫɬɹ ɨɞɧɭ ɦɢɧɭɬɭ ɩɨɫɥɟ 
ɩɨɦɟɳɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɚ ɢɫɫɥɟɞɭɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ Owens-Wendt-Rabel-Kaelble 
(OWRK) ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨɥɧɭɸ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɷɧɟɪɝɢɸ, ɟɟ ɩɨɥɹɪɧɭɸ ɢ ɞɢɫɩɟɪɫɧɭɸ ɤɨɦɩɨɧɟɧɬɵ [7]. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

 
 Ɇɨɥɟɤɭɥɵ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɛɵɥɢ ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɢɦɨɥɨɱɧɨɣ 

ɤɢɫɥɨɬɵ. ȼɵɛɨɪ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ ɚɝɟɧɬɚ ɨɛɭɫɥɨɜɥɟɧ ɟɝɨ 
ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɚɞɫɨɪɛɰɢɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɩɨɥɢɦɟɪɚ. ɂɡɨɛɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɥɟɧɨɤ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɫɜɟɬɨɜɨɝɨ ɦɢɤɪɨɫɤɨɩɚ Motic DM-111, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.1. 
ɉɨɥɢɦɟɪɧɚɹ ɦɚɬɪɢɰɚ ɧɟ ɢɡɦɟɧɹɟɬ ɫɜɨɢ ɫɬɪɭɤɬɭɪɭ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɫɦɟɫɶɸ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. ɉɪɢ 
ɜɜɟɞɟɧɢɢ ɤɪɚɫɢɬɟɥɹ, ɤɪɢɫɬɚɥɥɵ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɜɟɪɯɧɟɦ ɫɥɨɟ, ɩɪɢ ɷɬɨɦ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɧɚ ɜɫɟɣ ɩɥɨɳɚɞɢ, ɧɚɛɥɸɞɚɟɬɫɹ ɫɤɨɩɥɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ ɜ ɦɟɫɬɚɯ 
ɧɚɢɛɨɥɶɲɟɝɨ ɨɤɪɚɲɢɜɚɧɢɹ. Ɉɤɪɚɲɢɜɚɧɢɟ ɩɥɟɧɤɢ ɧɟɨɞɧɨɪɨɞɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɨɝɨ, ɱɬɨ ɞɢɮɮɭɡɢɹ  
ɪɚɫɬɜɨɪɚ ɜ ɩɨɥɢɦɟɪɧɭɸ ɦɚɬɪɢɰɭ ɩɪɨɬɟɤɚɟɬ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜ ɜɢɞɭ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɥɟɧɤɢ. ɉɪɢ ɷɬɨɦ, ɜɢɡɭɚɥɶɧɨ, ɩɥɟɧɤɚ ɢɦɟɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɨɦɟɪɧɭɸ ɫɜɟɬɥɨ-ɡɟɥɟɧɭɸ ɨɤɪɚɫɤɭ. 
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ɉɥɟɧɤɚ PL65, ɢɫɯɨɞɧɚɹ 
ɉɥɟɧɤɚ PL65, ɨɛɪɚɛɨɬɚɧɧɚɹ ɫɦɟɫɶɸ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ C6H5CH3:C2H5OH=3:7, 10 ɦɢɧɭɬ 
 

ɉɥɟɧɤɚ PL65, 
ɨɛɪɚɛɨɬɚɧɧɚɹ ɫɦɟɫɶɸ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ 

C6H5CH3:C2H5OH=3:7, 10 
ɦɢɧɭɬ, ɜɵɞɟɪɠɚɧɧɚɹ ɜ 
ɪɚɫɬɜɨɪɟ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ 

ɡɟɥɟɧɨɝɨ 1 ɱɚɫ 

ɉɥɟɧɤɚ PL65, 
ɨɛɪɚɛɨɬɚɧɧɚɹ ɫɦɟɫɶɸ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ 

C6H5CH3:C2H5OH=3:7, 10 
ɦɢɧɭɬ, ɜɵɞɟɪɠɚɧɧɚɹ ɜ 
ɪɚɫɬɜɨɪɟ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ 

ɡɟɥɟɧɨɝɨ 2 ɱɚɫɚ 

ɉɥɟɧɤɚ PL65, 
ɨɛɪɚɛɨɬɚɧɧɚɹ ɫɦɟɫɶɸ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ 

C6H5CH3:C2H5OH=3:7, 10 
ɦɢɧɭɬ, ɜɵɞɟɪɠɚɧɧɚɹ ɜ 
ɪɚɫɬɜɨɪɟ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ 

ɡɟɥɟɧɨɝɨ 3 ɱɚɫɚ 
 

Ɋɢɫɭɧɨɤ 1. ɂɡɨɛɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɨɩɬɢɱɟɫɤɨɝɨ 
ɦɢɤɪɨɫɤɨɩɚ Motic DM-111, ɨɛɴɟɤɬɢɜ 40x 

 
 Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɍɎ-ɫɩɟɤɬɪɨɦɟɬɪɢɸ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɫɬɪɨɢɜ 

ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɝɪɚɮɢɤ ɞɥɹ ɪɚɫɬɜɨɪɨɜ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɚɫɬɜɨɪɚ ɤɚɠɞɵɣ ɱɚɫ ɨɬɛɢɪɚɥɢ 0,1 ɦɥ ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɝɥɨɳɟɧɢɹ ɨɬ ɜɪɟɦɟɧɢ (ɪɢɫ.2). ɋɨ ɜɪɟɦɟɧɟɦ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ ɱɬɨ ɩɪɨɬɟɤɚɟɬ ɚɞɫɨɪɛɰɢɹ ɤɪɚɫɢɬɟɥɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɤɢ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɜ ɩɨɥɢɦɟɪɧɭɸ ɦɚɬɪɢɰɭ ɩɪɨɧɢɤɚɸɬ ɧɟ ɬɨɥɶɤɨ 
ɦɨɥɟɤɭɥɵ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ (ɛɪɢɥɥɢɚɧɬɨɜɵɣ ɡɟɥɟɧɵɣ), ɧɨ ɢ ɦɨɥɟɤɭɥɵ ɪɚɫɬɜɨɪɢɬɟɥɹ – 
ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɜɵɫɨɤɨɟ ɫɪɨɞɫɬɜɨ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɢɦɟɪɚ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɹ ɫɦɚɱɢɜɚɟɦɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɢɦɟɪɧɵɯ ɩɥɟɧɨɤ (ɬɚɛɥ.1), ɩɪɢ ɷɬɨɦ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɭɯɨɞɢɬ ɢɡ ɪɚɫɬɜɨɪɚ ɛɨɥɶɲɟ, ɱɟɦ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɪɚɧɧɵɣ 
ɦɟɬɨɞ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɚɞɫɨɪɛɢɪɨɜɚɜɲɢɯɫɹ ɦɨɥɟɤɭɥ ɤɪɚɫɢɬɟɥɹ. Ɉɞɧɚɤɨ, 
ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɞɚɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɝɪɚɮɢɤɚ, ɛɵɥ ɪɚɫɫɱɢɬɚɧ 
ɦɨɥɹɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ Ȝmax=628 ɧɦ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɡɚɤɨɧɚ Ȼɭɝɟɪɚ-Ʌɚɦɛɟɪɬɚ-Ȼɟɪɚ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɨɫɬɚɜɢɥɨ 81000 ɥ·ɫɦ-1·ɦɨɥɶ-1. ɉɨɫɥɟ ɱɟɝɨ, 
ɩɥɟɧɤɢ ɫ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ (ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 0,026 ɦ2) ɩɨɝɪɭɡɢɥɢ ɜ 20 ɦɥ 
ɪɚɫɬɜɨɪɚ C2H5OH:H2O =1:1 ɢ ɩɪɨɜɟɥɢ ɞɟɫɨɪɛɰɢɸ ɤɪɚɫɢɬɟɥɹ ɜ ɬɟɱɟɧɢɟ 72 ɱɚɫɨɜ. ɉɨɝɥɨɳɟɧɢɟ ɪɚɫɬɜɨɪɚ 
ɫɨɫɬɚɜɢɥɨ 0,078. ɂɫɩɨɥɶɡɭɹ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɫɬɢɧɤɰɢɢ ɩɨ ɢɡɦɟɪɟɧɧɨɦɭ ɩɨɝɥɨɳɟɧɢɸ ɪɚɫɫɱɢɬɚɥɢ 
ɜɟɥɢɱɢɧɭ ɚɞɫɨɪɛɰɢɢ, ɨɧɚ ɫɨɫɬɚɜɢɥɚ ɩɨɪɹɞɤɚ 10-6 ɦɨɥɶ/ɦ2. 
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Ɋɢɫɭɧɨɤ 2. ɂɡɦɟɪɟɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ ɜ ɩɪɨɰɟɫɫɟ ɚɞɫɨɪɛɰɢɢ 

 
Ɍɚɛɥɢɰɚ 1. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɫɦɚɱɢɜɚɟɦɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ ɢɡ ɩɨɥɢɦɨɥɨɱɧɨɣ 

ɤɢɫɥɨɬɵ ɞɨ ɢ ɩɨɫɥɟ ɦɨɞɢɮɢɤɚɰɢɢ 
 

Ɍɢɩ ɦɨɞɢɮɢɤɚɰɢɢ 
ɨɛɪɚɡɰɚ 

Ʉɪɚɟɜɨɣ 
ɭɝɨɥ, ɜɨɞɚ 
ș, degrees 

Ʉɪɚɟɜɨɣ 
ɭɝɨɥ, 
ɫɩɢɪɬ ș, 
degrees 

ɋɜɨɛɨɞɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɧɚɹ 
ɷɧɟɪɝɢɹ  
Ȗ*, mj/m2 

Ⱦɢɫɩɟɪɫɧɚɹ 
ɤɨɦɩɨɧɟɧɬɚ 
Ȗd , mj/m2 

ɉɨɥɹɪɧɚɹ 
ɤɨɦɩɨɧɟɧɬɚ 
Ȗp , mj/m2 

ɉɥɟɧɤɚ PL 65, ɧɟ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ 67,8±4.00 0 35,21±0,92 6,41±0,18 28,80±0,74 

ɉɥɟɧɤɚ PL 65, 
ɨɛɪɚɛɨɬɚɧɧɚɹ 

MePh/EtOH=3:7 
68,4±4,29 0 34,59±0,97 6,61±0,19 27,98±0,78 

ɉɥɟɧɤɚ PL 65, 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ȻɁ 76,2±11,73 0 27,94±2,37 9,49±0,64 18,45±1,73 

*ɗɧɟɪɝɢɹ ɩɨɥɭɱɟɧɚ ɢɡ ɪɚɫɱɟɬɚ, ɱɬɨ ɤɪɚɟɜɨɣ ɭɝɨɥ ɫɦɚɱɢɜɚɧɢɹ ɫɩɢɪɬɨɦ ɪɚɜɟɧ 1 ɝɪɚɞɭɫɭ. 
 

Ɂɚɤɥɸɱɟɧɢɟ 
 

 Ɋɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɟɧɨɤ ɢɡ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɣ ɩɨɥɢɦɨɥɨɱɧɨɣ 
ɤɢɫɥɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɥɨɝɢɢ «ɯɨɪɨɲɢɣ/ɩɥɨɯɨɣ ɪɚɫɬɜɨɪɢɬɟɥɶ». ɉɨɞɨɛɪɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɪɚɫɬɜɨɪɚ: ɫɦɟɫɶ C6H5CH3:C2H5OH=3:7 ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ 0,001Ɇ ɛɪɢɥɥɢɚɧɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɚɞɫɨɪɛɰɢɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɬɟɱɟɧɢɟ 3 ɱɚɫɨɜ ɜɵɞɟɪɠɢɜɚɧɢɹ ɚɞɫɨɪɛɢɪɭɟɬɫɹ ɩɨɪɹɞɤɚ 10-

6 ɦɨɥɶ/ ɦ2 ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɤɪɚɫɢɬɟɥɹ. ɉɨɫɬɪɨɟɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɤɚɡɚɬɶ ɩɨɜɟɞɟɧɢɟ 
ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɚɞɫɨɪɛɰɢɢ ɧɚ ɩɥɟɧɤɚɯ ɢɡ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɣ ɩɨɥɢɦɨɥɨɱɧɨɣ 
ɤɢɫɥɨɬɵ. 
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