
Оɫɨɛɟɧɧɨɫɬи ɩɨɝɥɨщɟɧия ɨɤɫиɞɚ ɫɟɪɵ (IV) ɤɚɪɛɨɧɚɬɨɦ ɤɚɥɶция 
Ⱥɜɬɨɪɵ: ɉɚɫɶɤɨ Ⱥ.ȼ., Шɚɩɨɜɚɥɨɜ ȼ.ȼ. 

ɂɫɬɨɱɧɢɤ: 

Ɉɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɪɚɰɿɨɧɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɪɨɞɧɢɯ 
ɪɟɫɭɪɫɿɜ/ Ɂɛɿɪɤɚ ɞɨɩɨɜɿɞɟɣ VII Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɚɫɩɿɪɚɧɬɿɜ ɬɚ 
ɫɬɭɞɟɧɬɿɜ. Ɍ.1, ɋ.13-14 –15 ɚɩɪɟɥɹ 2008 ɝɨɞɚ - Ⱦɨɧɟɰɶɤ: ȾɨɧɇɌɍ, Ⱦɨɧɇɍ. - 
312ɫ. 
 

ɋɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ, ɧɟɫɦɨɬɪɹ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɭɸ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɨɬɯɨɞɹɳɢɯ ɝɚɡɚɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɜɜɢɞɭ ɫɜɨɟɣ 
ɜɵɫɨɤɨɣ ɬɨɤɫɢɱɧɨɫɬɢ ɤɚɤ ɞɥɹ ɠɢɜɨɬɧɵɯ, ɬɚɤ ɢ ɞɥɹ ɪɚɫɬɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɚɬɦɨɫɮɟɪɭ. ɉɨɷɬɨɦɭ ɨɱɢɫɬɤɚ ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɯ ɛɟɞɧɵɯ ɫɟɪɧɢɫɬɵɯ ɝɚɡɨɜ, ɜɵɩɭɫɤɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ, ɨɬ ɫɟɪɧɢɫɬɨɝɨ 
ɚɧɝɢɞɪɢɞɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɩɪɨɛɥɟɦ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɱɢɫɬɨɬɵ ɜɨɡɞɭɯɚ. 

ȼɫɟ ɩɪɨɰɟɫɫɵ ɨɱɢɫɬɤɢ ɨɬ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ 
ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɚ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɫɧɨɜɧɨɝɨ ɪɟɚɝɟɧɬɚ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɢɡ 
ɝɚɡɨɜ[1]. ɉɟɪɜɵɣ ɤɥɚɫɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɨɰɟɫɫɵ ɫ ɚɛɫɨɪɛɰɢɟɣ ɫɟɪɧɢɫɬɨɝɨ 
ɚɧɝɢɞɪɢɞɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɣɫɹ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 
(«ɠɢɞɤɨɫɬɧɵɟ» ɦɟɬɨɞɵ). Кɨ ɜɬɨɪɨɦɭ ɤɥɚɫɫɭ ɨɬɧɨɫɹɬ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɦɟɠɞɭ ɝɚɡɨɦ ɢ ɬɜɟɪɞɨɣ ɮɚɡɨɣ. Кɚɠɞɵɣ ɢɡ ɷɬɢɯ ɤɥɚɫɫɨɜ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɪɚɡɞɟɥɟɧ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ, 
ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɨ ɦɟɬɨɞɚɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɜɥɟɤɚɟɦɨɝɨ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ. 
ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɜɤɥɸɱɚɟɬ ɩɪɨɰɟɫɫɵ, ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ 
ɨɱɢɫɬɤɚ ɝɚɡɨɜ ɛɟɡ ɭɱɟɬɚ ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɬɢɥɢɡɚɰɢɢ ɢɡɜɥɟɤɚɟɦɨɝɨ ɫɟɪɧɢɫɬɨɝɨ 
ɚɧɝɢɞɪɢɞɚ. ɉɪɨɞɭɤɬɵ ɨɫɧɨɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɫ 
ɩɨɝɥɨɬɢɬɟɥɟɦ ɹɜɥɹɸɬɫɹ ɨɬɯɨɞɨɦ. Кɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɰɢɤɥɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɢ ɦɟɬɨɞɵ ɫ ɩɨɥɭɱɟɧɢɟɦ ɬɨɜɚɪɧɨɝɨ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɢɥɢ 
ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ. ȼ ɯɨɞɟ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɹɬ ɪɟɝɟɧɟɪɚɰɢɸ 
ɩɨɝɥɨɬɢɬɟɥɹ. ȼ ɬɪɟɬɶɸ ɝɪɭɩɩɭ ɩɪɨɰɟɫɫɨɜ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɜɯɨɞɹɬ ɩɪɨɰɟɫɫɵ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɢɡɜɥɟɱɟɧɢɟ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɨɜɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ.[2] 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɥɹ ɠɢɞɤɨɫɬɧɵɟ ɦɟɬɨɞɵ ɬɪɟɛɭɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ, ɛɨɥɶɲɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɢ ɛɨɥɶɲɨɝɨ 
ɪɚɫɯɨɞɚ ɜɨɞɵ, ɞɥɹ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɟɪɧɢɫɬɵɯ ɜɢɞɚɯ 
ɬɨɩɥɢɜɚ, ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦɢ ɹɜɥɹɸɬɫɹ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɦɟɠɞɭ ɝɚɡɨɦ ɢ ɬɜɟɪɞɨɣ ɮɚɡɨɣ. Кɚɤ ɩɨɝɥɨɬɢɬɟɥɢ ɱɚɳɟ ɜɫɟɝɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɤɫɢɞɵ ɦɚɪɝɚɧɰɚ, ɠɟɥɟɡɚ, ɤɚɥɶɰɢɹ, ɢɯ ɫɦɟɫɢ, ɭɝɨɥɶ, ɰɟɨɥɢɬɵ, ɢ 
ɞɪ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɚ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 

 ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɨɤɫɢɞɭ ɫɟɪɵ (IV).; 

 ɧɢɡɤɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
CO2 (ɨɫɧɨɜɧɨɣ ɤɨɦɩɨɧɟɧɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɚɡɨɜ); 

 ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ (ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɨɤɫɢɞɨɜ ɢ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɶɰɢɹ); 
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 ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ. 
ɉɪɨɰɟɫɫ ɩɨɝɥɨɳɟɧɢɹ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ 

ɩɪɨɢɫɯɨɞɢɬ ɫɨɝɥɚɫɧɨ ɪɟɚɤɰɢɢ: 
 

CaCO3+SO2→ aSO3+CO2 

 
Ɋɚɫɱɟɬɧɚɹ ɚɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ 381.69 К. 
ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɫɭɥɶɮɢɬɚ ɤɚɥɶɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ 

ɞɢɫɩɪɨɩɨɪɰɢɨɧɢɪɨɜɚɧɢɟ: 
 

4CaSO3→CaS+3CaSO4 

 
Ɋɚɫɱɟɬɧɚɹ ɚɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 663.87К. ȼ 

ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ ɜ ɫɦɟɫɢ ɦɨɠɟɬ ɩɪɨɬɟɤɚɬɶ ɫɥɟɞɭɸɳɚɹ ɪɟɚɤɰɢɹ: 
 

CaCO3+SO2+½ O2→CaSO4+CO2 

 
ɋ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɝɨ ɩɥɚɜɥɟɧɢɹ CaSO4 ɚɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɪɟɚɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1512К. ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɪɟɚɤɰɢɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ 
ɜɨɡɦɨɠɧɚ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ 
ɬɟɩɥɚ 

Ɍɚɤ ɠɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɜɵɲɟ 873К ɜɨɡɦɨɠɧɨ ɱɚɫɬɢɱɧɨɟ ɪɚɡɥɨɠɟɧɢɟ 
CaCO3: 

 
CaCO3 →ɋɚɈ+CO2 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ 

ɤɚɪɛɨɧɚɬɨɦ ɤɚɥɶɰɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 
ȼ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɢ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɛɭɞɟɬ ɜ 
ɢɡɛɵɬɤɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦɭ. ɉɨɷɬɨɦɭ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ 
ɚɞɢɚɛɚɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɪɟɚɤɰɢɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɦɨɥɶɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ 
ɢɡɛɵɬɤɨɜ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɢ ɤɢɫɥɨɪɨɞɚ (Ɋɢɫ.1). 

 

 
Ɋɢɫɭɧɨɤ 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɚɞɢɚɛɚɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɦɨɥɶɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ 

SO2:O2 



ɋɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɚɞɢɚɛɚɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɚɤɰɢɢ ɛɭɞɟɬ 
ɭɦɟɧɶɲɚɬɶɫɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɨɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɢ 
ɤɢɫɥɨɪɨɞɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɝɥɨɳɟɧɢɟ ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ ɤɚɪɛɨɧɚɬɨɦ ɤɚɥɶɰɢɹ 
ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ. ȼɫɟ ɪɟɚɤɰɢɢ ɩɪɨɰɟɫɫɚ 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɤɨɬɨɪɨɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 
ɬɨɦ, ɱɬɨ ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɜ ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɹ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹɯ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɫɟɪɨɫɨɞɟɪɠɚɳɟɟ ɬɨɩɥɢɜɨ, ɨɞɧɚɤɨ ɬɪɟɛɭɟɬɫɹ 
ɢɡɭɱɢɬɶ ɤɢɧɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɢɯ 
ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 
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