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ɋɟɤɰɢɹ «Ɍɟɯɧɨɥɨɝɢɢ ɪɟɞɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ 
 ɮɬɨɪɨɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ» 

 
ɍȾɄ 661.487. 

ȼȺɊɂȺɇɌɕ ɍɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂə ɌȿɏɇɈɅɈȽɂɂ 
ɎɌɈɊɈȼɈȾɈɊɈȾȺ 

ɘ.Ɇ. Ɏɟɞɨɪɱɭɤ1, Ⱥ.ɋ. ɋɢɬɧɢɤɨɜ2, Ɉ.ɇ. Ɋɭɫɢɧɚ1, Ɍ.ɉ. Ɇɚɥɢɧɧɢɤɨɜɚ1, 
ɋ.ȼ. Ʌɢɬɨɜɤɢɧ1 

ufed@mail.ru, Ɋɨɫɫɢɹ, Ɍɨɦɫɤ 
1 - Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» (ɎȽȺɈɍ ȼɈ ɇɂ Ɍɉɍ); 2 – Ɍɨɦɫɤɢɣ 

Ⱥɬɨɦɧɵɣ ɐɟɧɬɪ; 
 

Ɏɬɨɪɨɜɨɞɨɪɨɞ ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 
ɩɥɚɜɢɤɨɜɨɝɨ ɲɩɚɬɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɜ ɛɚɪɚɛɚɧɧɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɩɟɱɚɯ ɩɨ 
ɪɟɚɤɰɢɢ  

CaF2 + H2SO4 = CaSO4 + 2HF 
ɉɨɩɭɬɧɨ ɨɛɪɚɡɭɸɳɢɣɫɹ ɛɟɡɜɨɞɧɵɣ ɫɭɥɶɮɚɬ ɤɚɥɶɰɢɹ, ɢɦɟɧɭɟɦɵɣ ɜ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɮɬɨɪɚɧɝɢɞɪɢɬ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧɟɣɬɪɚɥɢɡɭɸɬ ɜ ɪɟɩɭɥɶɩɚɬɨɪɟ-ɧɟɣɬɪɚɥɢɡɚɬɨɪɟ ɪɚɫɬɜɨɪɨɦ ɧɚɬɪɢɟɜɨɣ 
ɳɟɥɨɱɢ, ɩɨɫɥɟ ɱɟɝɨ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɤɚɧɚɥɢɡɚɰɢɢ ɫɛɪɚɫɵɜɚɸɬ ɜ ɪ. Ɍɨɦɶ. ɋ 
ɰɟɥɶɸ ɩɟɪɟɜɨɞɚ ɮɬɨɪɨɜɨɞɨɪɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɪɚɡɪɹɞ ɦɚɥɨɨɬɯɨɞɧɵɯ ɜ 
Ɍɉɍ ɪɚɡɪɚɛɨɬɚɧɵ ɜɚɪɢɚɧɬɵ ɩɪɢɦɟɧɟɧɢɹ ɮɬɨɪɚɧɝɢɞɪɢɬɚ ɜ ɤɚɱɟɫɬɜɟ 
ɜɹɠɭɳɟɝɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ Д1Ж. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɢɫɥɵɟ 
ɪɟɚɝɟɧɬɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜɨ ɮɬɨɪɚɧɝɢɞɪɢɬɟ, ɧɟɣɬɪɚɥɢɡɭɸɬ ɬɜɟɪɞɵɦ 
ɤɚɪɛɢɞɧɵɦ ɢɥɨɦ (Ca(OH)2) Д2Ж, ɹɜɥɹɸɳɢɦɫɹ ɬɜɟɪɞɵɦ ɨɬɯɨɞɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɰɟɬɢɥɟɧɚ ɧɚ ɡɚɜɨɞɟ «Ⱥɰɟɬɢɥɟɧ», ɝ. Ɍɨɦɫɤ Д3Ж. Ɍɚɤɠɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɚɱɚ ɞɨɡɢɪɨɜɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɚ 
ɫɬɚɞɢɸ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɮɬɨɪɚɧɝɢɞɪɢɬɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɜɨɞɨɪɚɫɬɜɨɪɢɦɨɝɨ ɫɭɥɶɮɚɬɚ ɤɚɥɶɰɢɹ ɜ ɬɟɯɧɨɝɟɧɧɨɦ ɚɧɝɢɞɪɢɬɟ, 
ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɚɪɨɱɧɨɫɬɢ Д4Ж. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɮɬɨɪɚɧɝɢɞɪɢɬɚ ɫɭɯɢɦ 
ɫɩɨɫɨɛɨɦ ɬɟɯɧɨɥɨɝɢɹ ɮɬɨɪɨɜɨɞɨɪɨɞɚ ɩɟɪɟɯɨɞɢɬ ɜ ɪɚɡɪɹɞ ɦɚɥɨɨɬɯɨɞɧɵɯ 
ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɟɯɧɨɝɟɧɧɨɝɨ ɚɧɝɢɞɪɢɬɚ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɢɧɞɭɫɬɪɢɢ. 

 
ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ.  
1. Ɏɟɞɨɪɱɭɤ ɘ.Ɇ. Ɍɟɯɧɨɝɟɧɧɵɣ ɚɧɝɢɞɪɢɬ, ɟɝɨ ɫɜɨɣɫɬɜɚ, ɩɪɢɦɟɧɟɧɢɟ. 
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ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «Ɏɬɨɪɢɞɧɵɟ 
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2. Ɏɟɞɨɪɱɭɤ ɘ.Ɇ., Ɂɵɤɨɜɚ ɇ.ɋ., ɒɚɪɟɩɨ Ⱥ.Ɇ. ɋɩɨɫɨɛ ɫɭɲɤɢ 
ɤɚɪɛɢɞɧɨɝɨ ɢɥɚ. ɉɚɬɟɧɬ ɊɎ ʋ2353591 ɨɬ 26.03.2007. 

3. Ɏɟɞɨɪɱɭɤ ɘ.Ɇ. ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɚɧɝɢɞɪɢɬɨɜɨɝɨ ɜɹɠɭɳɟɝɨ. 
ɉɚɬɟɧɬ ɊɎ ʋ2277515 ɨɬ 01.04.2002. 

4. Ɏɟɞɨɪɱɭɤ ɘ.Ɇ., Ɂɵɤɨɜ ȼ.Ɇ., Ɂɵɤɨɜɚ ɇ.ɋ., ɐɵɝɚɧɤɨɜɚ Ɍ.ɋ. ɋɩɨɫɨɛ 
ɩɨɥɭɱɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɚɧɝɢɞɪɢɬɚ. ɉɚɬɟɧɬ ɊɎ ʋ 2297989 ɨɬ 27.04.2007 ɝ. 
 
ɍȾɄ 549.752.143:543.054:546.226-325:546.161 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɋɄɊɕɌɂə ɆɈɇȺɐɂɌȺ 
ɋɆȿɋɖɘ ɋȿɊɇɈɃ ɄɂɋɅɈɌɕ ɂ ȽɂȾɊɈȾɂɎɌɈɊɂȾȺ ȺɆɆɈɇɂə 

Ⱦ.ȼ. Ⱥɤɢɦɨɜ, Ⱥ.ɇ. Ⱦɶɹɱɟɧɤɨ, ɇ.Ȼ. ȿɝɨɪɨɜ, Ⱥ.Ⱦ. Ʉɢɫɟɥɺɜ, Ʉ. ȼ. Ɉɛɦɭɱ 
e-mail: ivanov@mail.ru, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ,  

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ 

ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» (ɎȽȺɈɍ ȼɈ ɇɂ Ɍɉɍ) 
 

Ɇɨɧɚɰɢɬɨɜɵɣ ɤɨɧɰɟɧɬɪɚɬ ɹɜɥɹɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɰɟɪɢɟɜɨɣ ɝɪɭɩɩɵ ɢ ɬɨɪɢɹ Д1Ж. Ⱦɥɹ 
ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɧɚɰɢɬɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɞɜɚ 
ɫɩɨɫɨɛɚ ɟɝɨ ɪɚɡɥɨɠɟɧɢɹ - ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢɥɢ 
ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ Д2Ж. Ⱦɚɧɧɵɟ ɦɟɬɨɞɵ ɢɦɟɸɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ: 1) ɧɟɩɨɥɧɨɬɚ ɜɫɤɪɵɬɢɹ ɤɨɧɰɟɧɬɪɚɬɚ, 2) ɛɨɥɶɲɨɣ ɨɛɴɟɦ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɪɚɫɬɜɨɪɨɜ, 3) ɨɬɫɭɬɫɬɜɢɟ ɩɨɥɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɟ ɜɫɤɪɵɜɚɸɳɢɯ ɦɨɧɚɰɢɬ ɪɟɚɝɟɧɬɨɜ. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɞɨɤɚɡɚɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɨɛɚɜɨɤ ɝɢɞɪɨɞɢɮɬɨɪɢɞɨɚ ɚɦɦɨɧɢɹ ɤ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɟ ɞɥɹ ɜɫɤɪɵɬɢɹ ɪɭɞ Ɍɭɝɚɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ɉɪɟɞɥɨɠɟɧ ɢ 
ɢɫɫɥɟɞɨɜɚɧ ɧɨɜɵɣ ɦɟɬɨɞ ɩɟɪɟɪɚɛɨɬɤɢ ɊɁɗ-ɫɵɪɶɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɬɞɟɥɢɬɶ 
ɮɨɫɮɨɪ ɨɬ ɫɦɟɫɢ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɥɭɱɟɧɧɵɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɜɫɤɪɵɬɢɸ ɢ ɜɵɞɟɥɟɧɢɸ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɭɪɚɧɚ ɢ ɬɨɪɢɹ ɭɤɚɡɵɜɚɸɬ ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɜɫɤɪɵɬɢɹ ɦɨɧɚɰɢɬɚ ɫɦɟɫɶɸ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ ɝɢɞɪɨɞɢɮɬɨɪɢɞɨɦ ɚɦɦɨɧɢɹ. 

Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɥɨɠɟɧɢɢ ɦɨɧɚɰɢɬɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ ɫ ɞɨɛɚɜɤɚɦɢ 
ɝɢɞɪɨɞɢɮɬɨɪɢɞɚ ɚɦɦɨɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɳɟɥɚɱɢɜɚɧɢɟɦ ɊɁɆ ɢ 
ɚɤɬɢɧɨɢɞɨɜ ɢ ɢɯ ɨɫɚɠɞɟɧɢɟɦ ɢɡ ɪɚɫɬɜɨɪɚ. ɉɪɟɞɥɨɠɟɧɚ ɫɯɟɦɚ ɡɚɦɤɧɭɬɨɝɨ 
ɰɢɤɥɚ ɪɚɡɥɨɠɟɧɢɹ ɦɨɧɚɰɢɬɚ ɫ ɪɟɝɟɧɟɪɚɰɢɟɣ ɝɢɞɪɨɞɢɮɬɨɪɢɞɚ ɚɦɦɨɧɢɹ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɧɚɰɢɬɨɜɨɝɨ 
ɤɨɧɰɟɧɬɪɚɬɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɟɪɟɞɟɥɵ: 1) 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɟɩɚɪɚɰɢɹ, 2) ɩɨɞɝɨɬɨɜɤɚ ɲɢɯɬɵ, 3) ɫɩɥɚɜɥɟɧɢɟ 
ɦɨɧɚɰɢɬɨɜɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ ɫ NH4HF2, 4) ɚɛɫɨɪɛɰɢɹ, ɨɛɪɚɡɭɸɳɢɯɫɹ 
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