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Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɝɟɦɨɫɬɚɬɢɤɨɜ, ɩɪɢ 

ɫɨɡɞɚɧɢɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɚɧɟɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɝɟɦɨɫɬɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɵɟ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
2 ɝɪɭɩɩɵ. 

Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɩɪɟɩɚɪɚɬɵ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɜɟɪɬɵɜɚɧɢɹ ɤɪɨɜɢ ɱɚɫɬɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɝɥɢɧɢɫɬɵɟ ɦɢɧɟɪɚɥɵ (ɤɚɨɥɢɧɢɬ ɢ 

ɦɨɧɬɦɨɪɢɥɥɨɧɢɬ), ɚ ɬɚɤɠɟ ɰɟɨɥɢɬɵ. ɉɪɢ ɚɧɚɥɢɡɟ ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɤɚɪɬɢɧ, 

ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ ȾɊɈɇ-3Ɇ ɨɬ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ 
ɝɥɢɧɢɫɬɵɯ ɫɥɨɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ ɤɚɨɥɢɧɢɬɚ ɢ ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ, ɛɵɥɨ 
ɩɪɨɜɟɞɟɧɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɢɯ ɫɨ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɡ Ȼɚɧɤɚ 
ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɞɚɧɧɵɯ (ɋrystallographica, 2005). Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ 
ɤɚɨɥɢɧɢɬɨɜɵɣ ɝɟɦɨɫɬɚɬɢɤ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɨɮɚɡɟɧ, ɧɨ ɦɨɠɟɬ ɢɦɟɬɶ 
ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɩɪɢɦɟɫɶ ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ. ɇɚ ɞɢɮɪɚɤɬɨɝɪɚɦɦɟ ɞɪɭɝɨɝɨ 
ɩɪɟɩɚɪɚɬɚ (ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ Al2Si4O10 (OH)2 nɇ2Ɉ ɧɚɛɥɸɞɚɸɬɫɹ ɪɟɮɥɟɤɫɵ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɧɟɫɟɧɵ ɤ ɞɜɭɦ ɪɚɡɧɨɜɢɞɧɨɫɬɹɦ 10Ȧ ɢ 7Ȧ ɝɚɥɥɨɭɡɢɬɚ 
Al2Si2O5(OH)4ɇ2Ɉ ɢ Al2Si2O5(OH)4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɤɚɨɥɢɧɢɬɚ Al2Si2O5(OH)4, ɢ 

ɩɢɪɨɮɢɥɥɢɬɚ Al2Si4O10 (OH)2.  
Ⱦɥɹ ɰɟɨɥɢɬɧɨɝɨ ɝɟɦɨɫɬɚɬɢɤɚ ‘Ƚɟɦɨɫɬɨɩ”, ɩɨɥɭɱɟɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ Al-Si 

ɤɚɪɤɚɫɧɨɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ c ɤɚɧɚɥɚɦɢ, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɨ 
ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤc ɢɡ ɳɟɥɨɱɧɵɯ ɰɟɨɥɢɬɧɵɯ ɦɢɧɟɪɚɥɨɜ, 
ɛɥɢɡɤɢɯ ɩɨ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɤɚɪɬɢɧɟ ɤ ɮɚɹɡɢɬɭ Na2(Al2Si2-4O8) (6-7)H2O.  

Ⱦɥɹ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜ ȼɆȺ ɢɦ. ɋ.Ɇ. Ʉɢɪɨɜɚ ɛɵɥɢ ɨɰɟɧɟɧɵ 

ɜɪɟɦɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɫɜɟɪɬɵɜɚɧɢɹ ɤɪɨɜɢ. 
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Вɬɨɪɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɥɹɸɬ ɩɪɟɩɚɪɚɬɵ ɧɚ ɨɫɧɨɜɟ ɯɢɬɨɡɚɧɚ (ɏɁ), 
ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɢ ɞɟɡɚɰɟɬɢɥɢɪɨɜɚɧɢɢ ɩɚɧɰɵɪɹ ɢɥɢ ɫɭɯɨɠɢɥɢɹ ɪɚɤɨɨɛɪɚɡɧɵɯ 
(ɤɪɚɛɨɜ, ɤɪɟɜɟɬɨɤ).  

Ɇɟɬɨɞɨɦ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɞɢɮɪɚɤɰɢɢ ɢɡɭɱɟɧɵ ɫɬɪɭɤɬɭɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɟɧɨɤ ɏɁ ɫ ɪɚɡɥɢɱɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ (170; 140 ɢ 80 

ɄȾɚ) ɫɨ ɫɬɟɩɟɧɶɸ ɞɟɡɚɰɟɬɢɥɢɪɨɜɚɧɢɹ - 80 % . ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜɫɟ 
ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɩɥɟɧɤɢ ɨɛɥɚɞɚɸɬ ɚɧɚɥɨɝɢɱɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. 

ɉɚɪɚɥɥɟɥɶɧɨ ɩɪɨɜɟɞɟɧɨ ɪɟɧɬɝɟɧɨɜɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɜɭɯ 
ɝɟɦɨɫɬɚɬɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ: ɧɚ ɨɫɧɨɜɟ ɯɢɬɨɡɚɧɚ (ȽȿɆɈɏИɌ ɢ ɋȿɅɈɏ), 

ɦɟɞɢɰɢɧɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɵɯ ɬɚɤɠɟ ɨɩɪɨɛɨɜɚɧɵ ɜ ȼɆȺ ɢɦ.ɋ.Ɇ.Ʉɢɪɨɜɚ. 
Ⱦɢɮɪɚɤɰɢɨɧɧɚɹ ɤɚɪɬɢɧɚ «Ƚɟɦɨɯɢɬɚ» ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɢɮɪɚɤɬɨɝɪɚɦɦɵ 

ɯɢɬɨɡɚɧɚ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɦɢ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɨɥɨɤɨɧ, ɩɥɟɧɨɤ ɢ 

ɦɟɦɛɪɚɧ (Ȼɚɤɥɚɝɢɧɚ ɢ ɞɪ., 2013), . Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɚ ɩɨɪɨɲɤɨɜɨɝɨ ɨɛɪɚɡɰɚ 
«ɋȿɅɈɏ» ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɯɢɬɨɡɚɧɨɜɨɣ ɫɬɪɭɤɬɭɪɟ ɟɝɨ 
ɝɢɞɪɚɬɢɪɨɜɚɧɧɨɣ ɮɨɪɦɵ (Okuyama, 1997). 

 Ɉɞɧɚɤɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɪɭɤɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɷɬɢɯ 
ɝɟɦɨɫɬɚɬɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɜ ɜɢɞɭ ɧɚɥɢɱɢɹ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɢɦɨɪɮɧɵɯ ɫɬɪɭɤɬɭɪ ɯɢɬɨɡɚɧɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɨɬɧɨɫɢɬɶɫɹ ɤɚɤ ɤ ɫɚɦɨɦɭ ɛɢɨɩɨɥɢɦɟɪɭ, ɬɚɤ ɢ ɤ ɤɨɦɩɥɟɤɫɭ ɯɢɬɨɡɚɧɚ ɫ ɞɪɭɝɢɦɢ 

ɦɨɥɟɤɭɥɚɦɢ (ɜɨɞɚ, ɤɢɫɥɨɬɚ, ɫɨɥɢ) (Okuyama, 1999). Ɍɨɥɶɤɨ ɦɚɥɨɟ ɱɢɫɥɨ ɷɬɢɯ 
ɩɨɥɢɦɨɪɮɨɜ ɪɚɫɲɢɮɪɨɜɚɧɨ ɦɟɬɨɞɨɦ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɞɢɮɪɚɤɰɢɢ. Ɉɛɡɨɪ 
ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɫɬɪɭɤɬɭɪɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɲɢɪɨɤɨɝɨ ɪɹɞɚ ɯɢɬɨɡɚɧɨɜɵɯ ɩɨɥɢɦɨɪɮɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɧɟɨɛɵɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɢɦɨɪɮɨɜ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɯɢɬɢɧɚ, 
ɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɚɫɬɨ ɪɚɡɥɢɱɧɵɦɢ ɜɨɞɧɨ-ɤɢɫɥɨɬɧɵɦɢ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɯɢɬɨɡɚɧɨɜɵɯ ɩɥɟɧɨɤ, ɚ ɬɚɤɠɟ 
ɜɵɛɨɪɨɦ ɦɟɬɨɞɨɜ ɢɯ ɜɵɫɭɲɢɜɚɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɪɚɛɨɬɤɢ.  
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