
 

 

 

 

 

ɋɟɤɰɢɹ 1: ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ  
ɧɟɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ 
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* ɘɪɝɢɧɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɮɢɥɢɚɥ) ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
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ɉɪɢɦɟɧɹɟɦɵɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɮɥɸɫɵ ɞɥɹ ɫɜɚɪɤɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ ɞɚɸɬ ɩɨɜɵɲɟɧɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɝɨ ɤɢɫɥɨɪɨɞɚ ɡɚ ɫɱɟɬ ɤɪɟɦɧɟ- ɢ ɦɚɪɝɚɧɰɟɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɨɜɵɲɟɧ-

ɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ ɜ ɲɜɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟ-
ɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɪɢ ɫɜɚɪɤɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɦɵɟ ɫɢɫɬɟɦɵ ɥɟɝɢɪɨɜɚɧɢɹ ɩɪɢ ɫɜɚɪɤɟ ɡɚ ɫɱɟɬ ɤɪɟɦɧɟɦɚɪɝɚɧɰɟɜɨɫ-
ɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ (1- ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɚɹ ɷɥɟɤɬɪɨɞɧɚɹ ɩɪɨɜɨɥɨɤɚ ɢ ɜɵɫɨɤɨɦɚɪɝɚɧɰɨɜɢɫɬɵɣ  

ɮɥɸɫ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɪɟɦɧɟɡɟɦɚ; 2 - ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɚɹ ɩɪɨɜɨɥɨɤɚ ɢ ɜɵɫɨɤɨɤɪɟɦɧɢɫɬɵɣ  

(ɤɢɫɥɵɣ) ɮɥɸɫ; 3 - ɫɪɟɞɧɟɦɚɪɝɚɧɰɨɜɢɫɬɚɹ ɷɥɟɤɬɪɨɞɧɚɹ ɩɪɨɜɨɥɨɤɚ ɢ ɫɪɟɞɧɟɦɚɪɝɚɧɰɨɜɢɫɬɵɣ ɤɢɫɥɵɣ 

ɮɥɸɫ) ɢɦɟɸɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ.  
1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɟɦɧɢɹ ɢ ɦɚɪɝɚɧɰɚ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɤɢɫɥɢɬɟɥɟɣ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɪɚɡ-

ɥɢɱɧɵɯ ɨɤɫɢɞɧɵɯ ɜɤɥɸɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɜ ɫɜɹɡɢ ɫɨ ɫɤɨɪɨɬɟɱɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɧɟ ɜɫɟɝɞɚ ɭɫɩɟɜɚ-
ɸɬ ɜɫɩɥɵɬɶ ɢ ɚɫɫɢɦɢɥɢɪɨɜɚɬɶɫɹ ɲɥɚɤɨɦ, ɩɨɷɬɨɦɭ ɤɨɧɰɟɧɬɪɚɰɢɹ  ɫɜɨɛɨɞɧɨɝɨ ɢ ɫɜɹɡɚɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ 
ɜ ɦɟɬɚɥɥɟ ɲɜɚ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɚ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɧɢɠɟɧɢɟ ɡɧɚɱɟɧɢɣ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ 

ɦɟɬɚɥɥɚ ɲɜɚ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɬɢɦɚɥɶɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟ-
ɧɢɹ ɢɫɤɥɸɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɭɝɥɟɪɨɞɚ, ɬɚɤ ɤɚɤ ɨɛɪɚɡɭɸɳɢɟɫɹ ɫ ɭɱɚɫɬɢɟɦ ɭɝɥɟɪɨɞɚ ɫɨɟɞɢɧɟɧɢɹ ɋɈ ɢ ɋɈ2 ɧɚɯɨɞɹɬɫɹ ɜ  ɝɚɡɨɨɛɪɚɡ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɥɟɝɤɨ ɭɞɚɥɹɸɬɫɹ ɢ ɧɟ ɡɚɝɪɹɡɧɹɸɬ ɦɟɬɚɥɥ ɲɜɚ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɜɤɥɸ-

ɱɟɧɢɹɦɢ. Ɉɞɧɚɤɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɝɥɟɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɤɢɫɥɢɬɟɥɹ ɩɪɢɜɨɞɢɬ ɤ ɧɚɭɝɥɟɪɨɠɢɜɚɧɢɸ 

ɦɟɬɚɥɥɚ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɯɭɞɲɚɟɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɫɬɪɭɤɬɭɪɭ ɫɜɚɪɧɵɯ ɲɜɨɜ. 
2. ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨ ɮɥɸɫɚɯ ɮɬɨɪɫɨɞɟɪɠɚɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɭɞɚɥɹɸɳɢɣ ɜɨɞɨ-

ɪɨɞ ɢɡ ɫɜɚɪɧɨɝɨ ɲɜɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ  ɫɨɟɞɢɧɟɧɢɹ HF.  

3. Ɉɬɫɭɬɫɬɜɢɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɦɚɪɨɤ ɮɥɸɫɨɜ ɷɥɟɦɟɧɬɨɜ, ɨɛɥɟɝɱɚɸɳɢɯ ɢɨɧɢɡɚɰɢɸ ɢ ɨɛɟɫɩɟɱɢ-

ɜɚɸɳɢɯ ɭɫɬɨɣɱɢɜɨɟ ɝɨɪɟɧɢɟ ɞɭɝɢ - ɤɚɥɢɹ ɢ ɧɚɬɪɢɹ.  
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɩɪɟɞɩɨɫɵɥɨɤ ɧɚɦɢ ɩɪɨɜɟɞɟɧɵ ɪɚɛɨɬɵ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɭɝɥɟɪɨɞɮɬɨɪɫɨ-

ɞɟɪɠɚɳɢɯ ɞɨɛɚɜɨɤ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɤ ɜɨ ɮɥɸɫɵ [1-6]. Ɂɚ ɨɫɧɨɜɭ ɭɝɥɟɪɨɞɮɬɨɪɫɨɞɟɪɠɚɳɟɣ ɞɨɛɚɜɤɢ 

ɛɵɥɢ ɜɡɹɬɵ ɨɬɯɨɞɵ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɜɢɞɟ ɩɵɥɢ ɫ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɦɚɫɫ. %:  

Al2O3 = 25-30; Na3AlF6 = 30-50; CFx = 25-35 (1 ≥ x> 0). Ɍɟɨɪɟɬɢɱɟɫɤɢ ɞɚɧɧɚɹ ɞɨɛɚɜɤɚ ɞɨɥɠɧɚ ɩɨɡɜɨ-
ɥɹɬɶ: 1) ɩɪɨɜɨɞɢɬɶ ɭɞɚɥɟɧɢɟ ɜɨɞɨɪɨɞɚ ɡɚ ɫɱɟɬ ɮɬɨɪɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ (ɬɢɩɚ Na3AlF6, CFx(1 ≥ x> 

0) ɢ ɬ.ɞ.), ɪɚɡɥɚɝɚɸɳɢɯɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɜɚɪɨɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ ɜɵɞɟɥɟɧɢɟɦ ɮɬɨɪɚ, ɤɨɬɨɪɵɣ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɜɨɞɨɪɨɞɨɦ, ɪɚɫɬɜɨɪɟɧɧɵɦ ɜ ɫɬɚɥɢ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ HF; 2) ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɧɬɟɧɫɢɜɧɵɣ ɭɝɥɟɪɨɞɧɵɣ «ɤɢɩ» ɡɚ ɫɱɟɬ CO ɢ CO2  ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ  ɮɬɨɪɢɫɬɨɝɨ ɭɝɥɟɪɨɞɚ CFx(1 ≥x>0) ɫ ɪɚɫɬɜɨɪɟɧɧɵɦ ɜ ɫɬɚɥɢ ɤɢɫɥɨɪɨɞɨɦ, ɩɪɢ ɷɬɨɦ 

ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɭɝɥɟɪɨɞ ɧɚɯɨɞɢɬɫɹ ɜ ɫɜɹɡɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɚɭɝɥɟɪɨɠɢɜɚɧɢɟ ɫɬɚɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ; 3) ɩɨɜɵɲɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɞɭɝɢ ɡɚ ɫɱɟɬ ɷɥɟɦɟɧɬɨɜ, ɨɛɥɟɝɱɚɸɳɢɯ ɢɨɧɢɡɚɰɢɸ ɜ 
ɫɬɨɥɛɟ ɞɭɝɢ - ɤɚɥɢɹ ɢ ɧɚɬɪɢɹ. 

Ⱦɨɛɚɜɤɭ ɤ ɮɥɸɫɭ ɝɨɬɨɜɢɥɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɦɟɲɢɜɚɥɢ ɭɝɥɟɪɨɞɮɬɨɪɫɨɞɟɪɠɚɳɢɣ ɤɨɦɩɨ-
ɧɟɧɬ ɫ ɠɢɞɤɢɦ ɫɬɟɤɥɨɦ, ɩɨɫɥɟ ɱɟɝɨ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫɭɲɤɭ, ɨɯɥɚɠɞɟɧɢɟ ɢ ɞɪɨɛɥɟɧɢɟ. 

Ɂɚɬɟɦ ɞɨɛɚɜɤɭ ɩɟɪɟɦɟɲɢɜɚɥɢ ɫ ɮɥɸɫɨɦ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɫɦɟɫɢɬɟɥɟ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ, ɫɬɪɨɝɨ ɡɚ-
ɞɚɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɡɹɬɵ ɮɥɸɫɵ ɦɚɪɨɤ Ⱥɇ-348Ⱥ, Ⱥɇ-60 ɢ Ⱥɇ-67 ɤɚɤ ɛɚ-
ɡɨɜɵɟ ɜɚɪɢɚɧɬɵ ɢ ɢɯ ɫɦɟɫɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɥɸɫɚ-ɞɨɛɚɜɤɢ.  

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɨɛɪɚɡɰɚɯ ɢɡ ɫɬɚɥɢ 09Ƚ2ɋ ɬɨɥɳɢɧɨɣ 16 ɦɦ ɪɚɡɦɟɪɨɦ 200 500 

ɦɦ. ɋɜɚɪɤɚ ɫɬɵɤɨɜɵɯ ɲɜɨɜ ɛɟɡ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɤɚɤ ɩɪɢ ɫɜɚɪɤɟ ɩɨɥɨɬ-
ɧɢɳ  ɫɬɟɧɨɤ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɫɬɟɧɞɟ ɞɥɹ ɪɭɥɨɧɢɪɨɜɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɟɬɚɥɥɚ ɢɫɩɨɥɶɡɨ-
ɜɚɥɚɫɶ ɩɪɨɜɨɥɨɤɚ ɋɜ-08ȽȺ ɞɢɚɦɟɬɪɨɦ 5 ɦɦ.  
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Ɉɩɵɬɵ ɩɨɤɚ
ɫɩɟɱɢɜɚɟɬɫɹ ɤ
ɟɬɚɥɥɟ (ɪɢɫɭɧ
 

Ɋɢɫ. 1. ȼɥɢɹɧ

Ɉɩɪɟɞɟɥɟɧɢɟ
O» Ɍɋ-600 ɩɨ
ɭɦɟɧɶɲɚɥɚɫ
ɬɢ ɨɬ ɨɤɢɫɥɟɧ
ɜɤɥɸɱɟɧɢɹɯ ɇ
ɡɢɤɨ-ɯɢɦɢɱɟɫ
ɜɟɞɟɧɢɢ ɞɨɛɚ
ɢɡɦɟɧɟɧɢɹ ɛ
ɧɢɟ ɫɨɞɟɪɠɚɧ
, ɤɨɧɰɟɧɬɪɚɰɢ
Ɇɟɬɚɥɥɨɝɪɚɮ
ɶ ɫ ɩɨɦɨɳɶɸ 

Ɇɢɤɪɨɫɬɪɭɤɬ
ɬɭɪɚ ɨɫɧɨɜɧɨ
ɟɯɨɞɧɨɣ ɡɨɧɟ
ɤɦ), ɨɛɪɚɡɨɜɚ
 

V Ɇɟɠɞ
«ɂɧɧɨɜɚɰɢɨ

ɡɰɨɜ ɩɨɞ ɮɥɸ
ɰɵ ɢ ɜɵɩɨɥɧ
ɬɚɥɥɨɝɪɚɮɢɱɟ
ɦɟɯɚɧɢɱɟɫɤɢ

200ɋ ɢ  –400ɋ
ɟ ɯɢɦɢɱɟɫɤɨɝ
ɢ ɯɢɦɢɱɟɫɤɢɦ
ɨɞɟɪɠɚɧɢɟ ɥɟ
ɪɝɚɧɰɚ, ɠɟɥɟɡ
ɫɜɚɪɤɢ ɲɥɚɤ

U. 

ɡɚɥɢ, ɱɬɨ ɩɪɢ
ɤɨɧɰɟɧɬɪɚɰɢ
ɧɨɤ 1). 

ɧɢɟ ɭɝɥɟɪɨɞɮɬ

ɟ ɤɢɫɥɨɪɨɞɚ 
ɨɤɚɡɚɥɨ, ɱɬɨ 
ɫɶ (ɪɢɫɭɧɨɤ 2
ɧɧɨɫɬɢ ɢ ɨɫɧɨ
ɇɚɢɛɨɥɶɲɟɟ 
ɫɤɢɟ ɫɜɨɣɫɬɜɚ
ɚɜɤɢ ɧɚɛɥɸɞɚ
ɛɵɥɢ ɧɟɡɧɚɱ
ɧɢɹ ɜɨɞɨɪɨɞɚ
ɢɹ ɚɡɨɬɚ ɧɟɡɧ
ɮɢɱɟɫɤɢɟ ɢɫɫ
ɨɩɬɢɱɟɫɤɨɝɨ
ɬɭɪɚ ɦɟɬɚɥɥɚ
ɝɨ ɦɟɬɚɥɥɚ ɜɫ
ɟ ɨɬ ɨɫɧɨɜɧɨɝ
ɚɜɲɚɹɫɹ ɜ ɪɟɡ

ɞɭɧɚɪɨɞɧɚɹ ɧ
ɨɧɧɵɟ ɬɟɯɧɨɥ

ɸɫɚɦɢ ɩɪɨɜɨɞ
ɧɟɧɵ ɫɥɟɞɭɸɳ
ɟɫɤɢɟ ɢɫɫɥɟɞɨ
ɢɯ ɫɜɨɣɫɬɜ, ɬ
ɋ. 

ɝɨ ɫɨɫɬɚɜɚ ɦ
ɦɢ ɦɟɬɨɞɚɦɢ
ɟɝɢɪɭɸɳɢɯ ɷɥ
ɡɚ, ɤɚɥɢɹ, ɧɚɬ
ɤɚɯ ɨɩɪɟɞɟɥɹɥ

ɢ ɢɫɩɨɥɶɡɨɜɚ
ɢɹ ɭɝɥɟɪɨɞɚ ɜ

ɬɨɪɫɨɞɟɪɠɚɳ

ɦɟɬɨɞɨɦ ɜɨɫ
ɦɚɫɫɨɜɚɹ ɞɨ

), ɚ ɩɪɨɜɟɞɟɧ
ɨɜɧɨɫɬɢ ɲɥɚɤ
ɤɨɥɢɱɟɫɬɜɨ ɚ
ɚ ɫɜɚɪɧɨɝɨ ɫ
ɚɥɨɫɶ ɫɧɢɠɟ
ɢɬɟɥɶɧɵ (ɪɢ
ɚ ɜ ɫɜɚɪɧɨɦ ɲ
ɧɚɱɢɬɟɥɶɧɨ ɫɧ
ɫɥɟɞɨɜɚɧɢɹ ɩ
ɨ ɦɢɤɪɨɫɤɨɩɚ
ɚ ɜɵɹɜɥɹɥɚɫɶ
ɫɟɯ ɩɪɨɛ ɫɨɫɬ
ɝɨ ɦɟɬɚɥɥɚ ɤ
ɡɭɥɶɬɚɬɟ ɪɟɤɪ

 

 

 

 

 

ɧɚɭɱɧɨ-ɩɪɚɤɬɢ
ɨɝɢɢ ɢ ɷɤɨɧɨ
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ɞɢɥɢ ɧɚ ɨɞɢɧ
ɳɢɟ ɢɫɫɥɟɞɨɜ
ɨɜɚɧɢɹ ɫɜɚɪɧ
ɬɜɟɪɞɨɫɬɢ ɫɜɚ

ɦɟɬɚɥɥɚ ɫɜɚɪɧ
ɢ ɩɨ ȽɈɋɌ 12

ɥɟɦɟɧɬɨɜ ɜ ɦ
ɬɪɢɹ ɢ ɮɬɨɪɢ
ɥɢ ɧɚ ɪɟɧɬɝɟɧ

ɚɧɢɢ ɭɝɥɟɪɨɞ
ɜ ɲɜɟ, ɫɨɨɬɜɟ

ɳɟɣ ɞɨɛɚɜɤɢ ɧ
 

ɫɫɬɚɧɨɜɢɬɟɥɶ
ɨɥɹ ɞɚɧɧɨɝɨ 
ɧɧɵɣ ɮɪɚɤɰɢɨ
ɤɨɜɨɣ ɫɢɫɬɟɦ
ɚɥɸɦɢɧɚɬɨɜ 
ɨɟɞɢɧɟɧɢɹ, ɫ
ɧɢɟ ɤɨɥɢɱɟɫɬ
ɫɭɧɨɤ 3). ɍɝ
ɲɜɟ ɩɨ ɜɵɲɟ
ɧɢɡɢɥɚɫɶ. 
ɩɨɥɢɪɨɜɚɧɧɵɯ
ɚ OLYMPUSG

ɶ ɬɪɚɜɥɟɧɢɟɦ
ɬɨɢɬ ɢɡ ɡɟɪɟɧ
ɤ ɧɚɩɥɚɜɥɟɧɧ
ɪɢɫɬɚɥɥɢɡɚɰɢ

ɢɱɟɫɤɚɹ ɤɨɧɮ
ɨɦɢɤɚ ɜ ɦɚɲɢ

ɧɚɤɨɜɵɯ ɪɟɠɢ
ɜɚɧɢɹ: ɪɟɧɬɝɟ
ɧɵɯ ɲɜɨɜ, ɨ
ɚɪɧɵɯ ɫɨɟɞɢɧ

ɧɵɯ ɲɜɨɜ  ɧ
2344-2003, ȽɈ
ɦɟɬɚɥɥɟ ɲɜɚ, 
ɢɫɬɵɯ ɫɨɟɞɢɧ
ɧɨɮɥɸɨɪɢɫɰɟ

ɞɮɬɨɪɫɨɞɟɪɠɚ
ɟɬɫɬɜɭɸɳɚɹ ɤ

ɧɚ ɫɨɞɟɪɠɚɧɢ

ɶɧɨɝɨ ɩɥɚɜɥɟ
ɝɚɡɚ ɫ ɩɨɜɵɲ
ɨɧɧɵɣ ɝɚɡɨɜɵ
ɦɵ ɩɪɨɢɫɯɨɞɢ
ɢ ɚɥɸɦɨɫɢɥɢ
ɫɨɞɟɪɠɚɥɨɫɶ 
ɬɜɚ ɷɬɢɯ ɫɨɟ
ɝɥɟɪɨɞɮɬɨɪɫɨ
ɟɨɩɢɫɚɧɧɨɦɭ 

ɯ ɦɢɤɪɨɲɥɢɮ
GX-51 ɜ ɫɜɟɬɥ
ɦ ɜ ɪɚɫɬɜɨɪɟ 
ɧ ɮɟɪɪɢɬɚ ɢ ɩ
ɧɨɦɭ ɧɚɛɥɸɞɚ
ɢ ɩɪɢ ɧɚɝɪɟɜ

ɮɟɪɟɧɰɢɹ 
ɢɧɨɫɬɪɨɟɧɢɢ»

ɢɦɚɯ. ɂɡ ɫɜɚɪ
ɟɧɨɫɩɟɤɬɪɚɥɶ
ɩɪɟɞɟɥɟɧɢɟ ɫ
ɧɟɧɢɣ ɢ ɭɞɚɪ

ɧɚ ɫɨɞɟɪɠɚɧɢ
ɈɋɌ 12345-20

ɨɤɫɢɞɨɜ ɤɚɥ
ɧɟɧɢɣ ɜɨ ɮɥɸ
ɟɧɬɧɨɦ ɫɩɟɤɬ

ɚɳɟɣ ɞɨɛɚɜɤɢ
ɤɨɧɰɟɧɬɪɚɰɢɢ

ɢɟ ɭɝɥɟɪɨɞɚ  ɜ

ɟɧɢɹ ɧɚ ɝɚɡɨɚ
ɲɟɧɢɟɦ ɫɨɞɟ
ɵɣ ɚɧɚɥɢɡ ɩɨ
ɢɬ  ɩɟɪɟɪɚɫɩɪ
ɢɤɚɬɨɜ ɧɟɛɥɚ
ɩɪɢ ɫɜɚɪɤɟ ɩ
ɟɞɢɧɟɧɢɣ. ȼɨ
ɨɞɟɪɠɚɳɚɹ ɞ
ɦɟɯɚɧɢɡɦɭ ɡ

ɮɨɜ ɫɜɚɪɧɵɯ
ɥɨɦ ɩɨɥɟ ɩɪɢ
4 % HNO3 

ɩɥɚɫɬɢɧɱɚɬɨɝɨ
ɚɟɬɫɹ ɦɟɥɤɨɡ
ɜɟ ɜ ɩɪɨɰɟɫɫɟ 

» 

ɪɟɧɧɵɯ ɩɥɚɫɬ
ɶɧɵɣ ɚɧɚɥɢɡ 
ɫɨɞɟɪɠɚɧɢɹ 
ɪɧɨɣ ɜɹɡɤɨɫɬ

ɢɟ ɭɝɥɟɪɨɞɚ, 
001, ȽɈɋɌ 12

ɥɶɰɢɹ, ɤɪɟɦɧɢ
ɸɫɚɯ ɫ ɞɨɛɚɜɤ
ɬɪɨɦɟɬɪɟ XR

ɢ ɜ ɤɨɥɢɱɟɫɬ
ɢ ɭɝɥɟɪɨɞɚ ɜ

 
ɜ ɫɜɚɪɧɨɦ ɲɜ

ɚɧɚɥɢɡɚɬɨɪɟ 
ɟɪɠɚɧɢɹ ɞɨɛɚ
ɤɚɡɵɜɚɥ, ɱɬɨ
ɪɟɞɟɥɟɧɢɟ  ɤɢ
ɚɝɨɩɪɢɹɬɧɨ ɜɥ
ɩɨɞ ɮɥɸɫɨɦ 

ɨ ɮɥɸɫɚɯ Ⱥɇ
ɨɛɚɜɤɚ ɩɨɜɥɢ
ɡɚ ɫɱɟɬ ɮɬɨɪɚ

 ɫɨɟɞɢɧɟɧɢɣ
ɢ ɭɜɟɥɢɱɟɧɢɹ
ɜ ɷɬɢɥɨɜɨɦ 

ɨ ɩɟɪɥɢɬɚ (4-

ɡɟɪɧɢɫɬɚɹ ɫɬɪ
ɫɜɚɪɤɢ. 

ɬɢɧ ɛɵ-

ɫɨɫɬɚɜɚ 
ɨɛɳɟɝɨ 
ɬɢ ɲɜɨɜ 

ɫɟɪɵ ɢ 

2347-77 

ɢɹ, ɦɚɝ-
ɤɚɦɢ ɢ ɜ 
RF -1800 

ɬɜɟ ɞɨ 6 

ɜ ɢɫɯɨɞ-

ɜɟ 

ɮɢɪɦɵ 

ɚɜɤɢ ɜɨ 
 ɜ ɡɚɜɢ-

ɢɫɥɨɪɨ-
ɥɢɹɳɢɯ 
Ⱥɇ-60, 

ɇ-348 ɢ 

ɢɹɥɚ ɧɚ 
ɚ (ɪɢɫɭ-

 ɩɪɨɜɨ-
ɹɯ ×100, 

ɫɩɢɪɬɟ. 
-5 ɦɤɦ). 

ɪɭɤɬɭɪɚ 



 

ɨɬ

Ɋ

ɨɬɜɨɞɚ
ɜɵɩɨɥɧ
ɪɨɞɮɬɨ
ɜɤɥɸɱɟ

Ɋɢɫ. 2. ɂɡɦɟ

 

Ɋɢɫ. 3. ɂɡ
ɬ ɤɨɥɢɱɟɫɬɜɚ 

 

ɢɫ. 4. ɂɡɦɟɧɟ

ȼ ɦɢɤɪɨɫɬɪɭ
ɚ ɬɟɩɥɚ ɜɫɥɟɞ
ɧɟɧɧɵɯ ɩɨɞ ɪ
ɨɪɫɨɞɟɪɠɚɳɢ
ɟɧɢɹɦɢ, ɫɜɹɡɚ

ɋɟɤɰɢɹ 1: ɂ
ɧɟɪ

ɟɧɟɧɢɟ ɨɛɳɟɝ
ɨɬ ɜ

ɦɟɧɟɧɢɟ ɤɨɧ
ɭɝɥɟɪɨɞɮɬɨɪ

ɟɧɢɟ ɜɨɞɨɪɨɞ

ɭɤɬɭɪɟ ɫɜɚɪɧ
ɞɫɬɜɢɟ ɧɚɝɪɟɜ
ɪɚɡɧɵɦɢ ɮɥɸ
ɢɦɢ ɞɨɛɚɜɤɚɦ
ɚɧɧɨɟ ɫ ɭɦɟɧ

ɂɧɧɨɜɚɰɢɨɧɧ
ɪɚɡɴɟɦɧɵɯ ɫɨ

ɝɨ ɤɢɫɥɨɪɨɞɚ 
ɜɜɟɞɟɧɢɹ ɭɝɥɟ

ɰɟɧɬɪɚɰɢɢ ɨɛ
ɪɫɨɞɟɪɠɚɳɟɣ
ɭɝɥɟɪɨɞɮɬɨ

ɞɚ ɜ ɡɚɜɢɫɢɦɨ

ɧɨɝɨ ɲɜɚ ɩɪɢ
ɜɚ ɢ ɭɫɤɨɪɟɧ
ɸɫɚɦɢ, ɧɟ ɨɛ
ɦɢ, ɧɚɛɥɸɞɚɥ
ɧɶɲɟɧɢɟɦ ɨɛɳ

 

 

 

 

 

ɧɵɟ ɬɟɯɧɨɥɨɝɢ
ɨɟɞɢɧɟɧɢɣ ɜ ɦ
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ɜɨ ɮɥɸɫɚɯ Ⱥ
ɟɪɨɞɮɬɨɪɫɨɞɟ

ɛɳɟɝɨ ɢ ɮɪɚɤ
ɣ ɞɨɛɚɜɤɢ (ɜ ɫ
ɨɪɫɨɞɟɪɠɚɳɟ

ɨɫɬɢ ɨɬ ɤɨɥɢɱ
 

ɢɫɭɬɫɬɜɭɸɬ ɮ
ɧɧɨɝɨ ɨɯɥɚɠɞ
ɛɧɚɪɭɠɟɧɨ.  ȼ
ɥɨɫɶ ɫɧɢɠɟɧɢ
ɳɟɝɨ ɫɨɞɟɪɠɚ

ɢɢ ɩɨɥɭɱɟɧɢɹ
ɦɚɲɢɧɨɫɬɪɨɟ

Ⱥɇ-348, Ⱥɇ-6

ɟɪɠɚɳɟɣ ɞɨɛ

ɤɰɢɨɧɧɨɝɨ ɤɢ
ɫɤɨɛɤɚɯ ɭɤɚɡɚ
ɟɣ ɞɨɛɚɜɤɢ) 

ɱɟɫɬɜɚ ɭɝɥɟɪɨ

ɮɟɪɪɢɬɧɵɟ ɡɟ
ɞɟɧɢɹ.  Ɂɚɦɟɬ
ȼ ɨɛɪɚɡɰɚɯ, ɫ
ɢɟ ɭɪɨɜɧɹ ɡɚɝ
ɚɧɢɹ ɤɢɫɥɨɪɨ

ɹ ɢ ɤɨɧɬɪɨɥɹ 
ɟɧɢɢ 

60 ɢ Ⱥɇ-67 ɜ 
ɛɚɜɤɢ 

ɢɫɥɨɪɨɞɚ ɜ ɡɚ
ɚɧɨ ɩɪɨɰɟɧɬɧ

ɨɞɮɬɨɪɫɨɞɟɪɠ

ɟɪɧɚ, ɜɵɬɹɧɭ
ɬɧɨɝɨ ɨɬɥɢɱɢ
ɫɜɚɪɟɧɧɵɯ ɩɨ
ɝɪɹɡɧɟɧɧɨɫɬɢ
ɨɞɚ.  

 

 
ɡɚɜɢɫɢɦɨɫɬɢ

 
ɚɜɢɫɢɦɨɫɬɢ  

ɧɨɟ ɫɨɞɟɪɠɚɧ

 
ɠɚɳɟɣ ɞɨɛɚɜɤ

ɭɬɵɟ ɜ ɧɚɩɪɚ
ɢɹ ɫɬɪɭɤɬɭɪɵ
ɨɞ ɮɥɸɫɚɦɢ 

ɢ ɧɟɦɟɬɚɥɥɢɱ

ɢ  

ɧɢɟ 

ɤɢ 

ɚɜɥɟɧɢɢ 

ɵ ɲɜɨɜ, 
ɫ ɭɝɥɟ-
ɱɟɫɤɢɦɢ 



 

 

ɭɞɚɪɧɨ
ɩɨɤɚɡɚ
ɧɨɪɦɚɬ
ɪɟɡɟɪɜɭ
ɜɹɡɤɨɫɬ

Ɋ

348Ⱥ, 

ɫɢɞɧɵɦ
ɫɜɨɣɫɬ

ɹɯ ɈȺɈ

ɪɚɦɤɚɯ

1. ȼɥɢ
Ʉɨɡ
ɥɭɪ

2. ɂɫɩ
Ƚɨɥ

3. ȼɥɢ
ɜɤɥ
Ʉɨɜ

4. ȼɥɢ
09Ƚ
ɦɟɬ

5. Ɋɚɡ
Ⱥ., 

ʋ 5

6. ɂɫɫ
ɦɟɬ
ɜɭɡ
7. 

ȼ.Ɏ
ɭɧɢ

ɂɡɭɱɟɧɢɟ ɦɟ
ɨɣ ɜɹɡɤɨɫɬɢ ɩ
ɥɨ, ɱɬɨ ɭɪɨɜ
ɬɢɜɧɵɟ ɡɧɚɱɟ
ɭɚɪɨɜ ɞɥɹ ɧɟ
ɬɢ  ɩɪɢ  ɨɬɪɢ
 

Ɋɢɫ. 5. ɂɡɦɟɧɟ

 

Ɍɚɤɢɦ ɨɛɪɚɡ
Ⱥɇ-60 ɢ Ⱥɇ
ɦɢ ɧɟɦɟɬɚɥɥ
ɬɜ ɢ ɭɞɚɪɧɨɣ ɜ
ɉɪɨɢɡɜɨɞɫɬɜ
Ɉ «ɇɨɜɨɤɭɡɧ
 

Ɋɚɛɨɬɚ ɜɵɩ
ɯ ɪɟɚɥɢɡɚɰɢɢ
 

Ʌɢɬɟɪɚɬɭɪɚ. 
ɢɹɧɢɟ ɭɝɥɟɪɨ
ɡɵɪɟɜ ɇ.Ⱥ., ɂ
ɪɝɢɹ. – 2012. –

ɩɨɥɶɡɨɜɚɧɢɟ ɭ
ɥɞɭɧ Ɂ.ȼ., Ʉɪɸ
ɢɹɧɢɟ ɭɝɥɟɪɨ
ɥɸɱɟɧɢɣ ɢ ɫɜ
ɜɚɥɶɫɤɢɣ ɂ. ɇ
ɢɹɧɢɟ ɮɥɸɫɚ
Ƚ2ɋ/ Ʉɨɡɵɪɟɜ
ɬɚɥɥɭɪɝɢɹ. – 2

ɪɚɛɨɬɤɚ ɞɨɛɚ
ɂɝɭɲɟɜ ȼ. Ɏ

5. – ɋ. 9 - 12. 

ɫɥɟɞɨɜɚɧɢɟ ɜ
ɬɚɥɥɚ ɫɜɚɪɧɵ
ɨɜ. ɑɟɪ. ɦɟɬɚ
ɉɚɬ. 24849

Ɏ., Ʉɪɸɤɨɜ Ɋ
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