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Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
652055, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ., ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ, 26, ɬɟɥ. (38451) 6 –44 –32 
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ɂɡɨɦɨɪɮɧɵɟ ɯɥɨɪɚɬ ɢ ɛɪɨɦɚɬ ɧɚɬɪɢɹ ɨɛɥɚɞɚɸɬ 100 % - ɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɪɚɫɬɜɨɪɹɬɶɫɹ ɞɪɭɝ ɜ 
ɞɪɭɝɟ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ – ɬɨ ɟɫɬɶ ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɟɩɪɟɪɵɜɧɵɣ ɪɹɞ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɡɚɦɟɳɟɧɢɹ. 
ɂɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɬɚɤɢɯ ɫɦɟɲɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɛɟɡɭɫɥɨɜɧɨ ɢɧɬɟɪɟɫɧɨ, ɩɨɫɤɨɥɶɤɭ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢ-
ɜɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ.  

Ⱦɢɫɩɟɪɫɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɜɪɚɳɟɧɢɹ ɫɦɟɲɚɧɧɨɝɨ ɤɪɢɫɬɚɥɥɚ ɯɥɨɪɚɬ ɧɚɬɪɢɹ - ɛɪɨɦɚɬ ɧɚɬɪɢɹ ɢɡɭ-
ɱɚɥɚɫɶ ɜ 1. ɂɡɦɟɪɟɧɵ ɤɪɢɜɵɟ ɜɪɚɳɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ (2536 – 5790) Å ɱɢɫɬɵɯ ɤɪɢ-
ɫɬɚɥɥɨɜ NaClO3 ɢ NaBrO3 ɢ ɫɦɟɲɚɧɧɨɝɨ ɤɪɢɫɬɚɥɥɚ NaClO3/NaBrO3 (81,7 % / 18,3 ɜɟɫ. %). Ɂɧɚɱɟɧɢɹ 
ɜɪɚɳɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɥɹ NaClO3 ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɭɦɟɧɶɲɚɸɬɫɹ ɫ ɪɨɫɬɨɦ ɞɥɢɧɵ ɜɨɥɧɵ; ɞɥɹ 
NaBrO3 ɜɪɚɳɚɬɟɥɶɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɢ ɜɨɡɪɚɫɬɚɸɬ ɫ ɪɨɫɬɨɦ ɞɥɢɧɵ ɜɨɥɧɵ. Ʉɪɢɜɚɹ 
ɜɪɚɳɚɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɦɟɲɚɧɧɨɝɨ ɤɪɢɫɬɚɥɥɚ ɚɧɚɥɨɝɢɱɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɪɢɜɨɣ ɞɥɹ NaClO3, 
ɧɨ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɚ. 

Ɋɟɧɬɝɟɧɨɝɪɚɮɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɪɚɡɦɟɪɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɬɜɟɪɞɵɣ 
ɪɚɫɬɜɨɪ ɝɚɥɨɝɟɧɚɬɨɜ ɧɚɬɪɢɹ ɩɪɨɜɟɞɟɧɨ ɜ 2. ɂɡɭɱɚɥɫɹ ɬɜɟɪɞɵɣ ɪɚɫɬɜɨɪ ɫɨɫɬɚɜɚ 3 0,7 3 0,3Na(ClO ) (BrO ) ,  

ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ. ɉɚɪɚɦɟɬɪ ɤɭɛɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ: ɚ = 6,330 Å, z = 4, ɮɨɪɦɭɥɶɧɚɹ 
ɝɪɭɩɩɚ 

12 3P .  ɉɨɡɢɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɚɥɨɝɟɧɚ (Cl ɢ Br ɡɚɫɟɥɹɸɬ ɨɞɧɭ ɩɨɡɢɰɢɸ) ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɸɬɫɹ 

ɨɬ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ ɩɪɚɜɢɥɭ ȼɟɝɚɪɞɚ ɜɟɥɢɱɢɧ: ɩɨɡɢɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 0,4101, 
ɩɨɡɢɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɱɢɫɥɟɧɧɵɟ 0,4148. ɉɨɡɢɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ Na ɢ O ɛɥɢɡɤɢ ɪɚɫɫɱɢɬɚɧ-
ɧɵɦ. ɗɥɥɢɩɫɨɢɞɵ ɬɟɪɦɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ Na ɢ O ɜ ɬɜɟɪɞɨɦ ɪɚɫɬɜɨɪɟ ɢɦɟɸɬ ɛóɥɶɲɢɟ ɨɛɴɟɦɵ, ɱɟɦ 
ɞɥɹ  NaClO3 ɢ NaBrO3, ɱɬɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɜɹɡɚɧɨ ɫ ɪɚɡɥɢɱɢɹɦɢ ɜ ɪɚɡɦɟɪɚɯ ɚɬɨɦɨɜ Cl ɢ Br. 
ȼɟɥɢɱɢɧɵ ɢɫɤɚɠɟɧɢɣ ɜ ɬɜɟɪɞɨɦ ɪɚɫɬɜɨɪɟ ɝɚɥɨɝɟɧɚɬɨɜ ɧɚɬɪɢɹ ɦɟɧɟɟ ɡɚɦɟɬɧɵ, ɱɟɦ ɜ ɬɜɟɪɞɵɯ ɪɚɫɬɨɪɚɯ 
ɩɪɨɫɬɵɯ ɫɬɪɭɤɬɭɪ ɝɚɥɨɝɟɧɢɞɨɜ ɧɚɬɪɢɹ (NaCl - NaBr). 

ȼɧɭɬɪɟɧɧɢɟ ɨɩɬɢɱɟɫɤɢɟ ɦɨɞɵ ɞɥɹ ɫɦɟɲɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ NaClO3/NaBrO3 ɢɡɭɱɚɥɢɫɶ ɜ 3. ɂɫ-
ɫɥɟɞɨɜɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɫɩɟɤɬɪɨɜ ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɄɊ) ɢ ɢɧɮɪɚɤɪɚɫ-
ɧɨɝɨ ɨɬɪɚɠɟɧɢɹ (ɂɄ - ɨɬɪɚɠɟɧɢɹ) ɩɪɢ ɩɨɱɬɢ ɧɨɪɦɚɥɶɧɨɦ ɩɚɞɟɧɢɢ ɞɥɹ ɤɪɢɫɬɚɥɥɨɜ NaClO3/NaBrO3. 
ɋɩɟɤɬɪɵ ɄɊ ɢɡɭɱɚɥɢɫɶ ɞɥɹ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɢ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ ɨɛɪɚɡɰɨɜ, ɚ ɂɄ - ɫɩɟɤɬɪɵ ɨɬɪɚɠɟɧɢɹ 
– ɞɥɹ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ. ȼ ɫɩɟɤɬɪɚɯ ɄɊ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɩɪɨɜɟɞɟɧɵ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɟ ɢɡɦɟɪɟɧɢɹ. ɂɫ-
ɫɥɟɞɨɜɚɧ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬ ɜɧɭɬɪɟɧɧɢɯ ɤɨɥɟɛɚɧɢɣ ɢɨɧɚ 3BrO  ɜ ɨɛɥɚɫɬɢ ɤɨɥɟɛɚɧɢɣ 1 – 

3 790 – 830 ɫɦ-1. ɉɪɢ ɦɚɥɨɦ ɫɨɞɟɪɠɚɧɢɢ 3BrO  ɜ ɦɚɬɪɢɰɟ NaClO3 ɢɦɟɟɬ ɦɟɫɬɨ ɫɨɜɩɚɞɟɧɢɟ ɤɨɥɟɛɚɧɢɣ 

1 - 3 . ɂɡɭɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɡɜɨɥɢɥɨ ɪɚɡɞɟɥɢɬɶ ɤɨɥɟɛɚɧɢɹ 1 (LO), 1 (TO), 
3a , 3b. ȼɟɥɢɱɢɧɚ ɪɚɫɳɟɩɥɟɧɢɣ ɞɥɹ ɤɨɥɟɛɚɧɢɹ 1 ɫɨɫɬɚɜɥɹɟɬ  1 ɫɦ-1. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧ-
ɰɟɧɬɪɚɰɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ ɫɩɟɤɬɪɚ ɄɊ ɞɥɹ ɦɨɧɨɤɪɢɫɬɚɥɥɚ NaClxB1-xO3, 
ɩɨɥɭɱɟɧɧɵɯ ɜ ɷɬɨɣ ɪɚɛɨɬɟ. 

ɋɩɟɤɬɪɵ ɄɊ ɝɚɥɨɝɟɧɚɬ - ɢɨɧɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɚɯ ɜ ɪɟɲɟɬɤɚɯ ɯɥɨɪɚɬɚ ɢ ɛɪɨɦɚ-
ɬɚ ɧɚɬɪɢɹ, ɢɡɭɱɚɥɢɫɶ ɜ 4. Ȼɵɥɢ ɢɡɦɟɪɟɧɵ ɫɩɟɤɬɪɵ ɄɊ ɢɨɧɨɜ 3XO  (X = Cl, Br, I) ɜ ɪɟɲɟɬɤɚɯ NaXO3 

ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɩɪɢ 80 Ʉ, ɚ ɬɚɤɠɟ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ. ɉɪɨɜɟɞɟɧɨ ɨɬɧɟɫɟɧɢɟ ɧɚɛɥɸ-

ɞɚɟɦɵɯ ɱɚɫɬɨɬ. ɇɚɣɞɟɧɨ, ɱɬɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɤɪɨɦɟ 3IO  ɜ NaClO3, ɥɢɧɢɢ ɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɚɯ ýɠɟ, 
ɱɟɦ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ, ɬɨ ɟɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɬɢɩɢɱɧɵɣ ɫɩɟɤɬɪ ɤɪɢɫɬɚɥɥɚ. 3IO , ɧɚɩɪɨɬɢɜ, ɞɚɟɬ 
ɫɩɟɤɬɪ, ɚɧɚɥɨɝɢɱɧɵɣ ɫɩɟɤɬɪɭ ɪɚɫɬɜɨɪɚ ɫ ɨɱɟɧɶ ɫɥɚɛɵɦɢ ɢ ɲɢɪɨɤɢɦɢ ɥɢɧɢɹɦɢ. ɋɯɨɞɫɬɜɨ ɩɨɥɭɱɟɧɧɵɯ 
ɫɩɟɤɬɪɨɜ ɫɨ ɫɩɟɤɬɪɚɦɢ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɢɨɧɚɦɢ 3XO  ɬɜɟɪɞɵɯ ɪɚɫ-
ɬɜɨɪɨɜ ɡɚɦɟɳɟɧɢɹ ɜ ɪɟɲɟɬɤɟ NaXO3. ɑɭɠɢɟ ɢɨɧɵ ɡɚɧɢɦɚɸɬ ɩɨɥɨɠɟɧɢɟ ɫɢɦɦɟɬɪɢɢ ɋ3. Ɋɟɡɭɥɶɬɚɬɵ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɨɞɬɜɟɪɠɞɚɸɬ ɨɬɧɟɫɟɧɢɟ ɫɩɟɤɬɪɨɜ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ɉɩɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɤɪɢɫɬɚɥɥɨɜ ɯɥɨɪɚɬɚ ɢ ɛɪɨɦɚɬɚ ɧɚɬɪɢɹ ɢɡɭɱɚɥɢ ɇɢɞɟɪɦɚɣɟɪ ɢ ɒɥɟɧɤ 
5. Ʉɪɢɫɬɚɥɥɵ ɯɥɨɪɚɬɚ ɢ ɛɪɨɦɚɬɚ ɧɚɬɪɢɹ ɢɡɨɦɨɪɮɧɵ, ɧɨ ɤɚɠɞɚɹ ɢɡ ɫɨɥɟɣ ɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ ɜ ɷɧɚɧ-
ɬɢɨɦɨɪɮɧɨɣ ɢ ɨɩɬɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɮɨɪɦɟ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɤɪɢɜɵɟ ɨɩɬɢɱɟɫɤɨɝɨ ɜɪɚɳɟɧɢɹ ɫ ɩɪɨɬɢɜɨɩɨ-
ɥɨɠɧɵɦ ɡɧɚɤɨɦ. Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɟɪɟɫɵɳɟɧɧɵɟ ɪɚɫɬɜɨɪɵ ɯɥɨɪɚɬɚ ɧɚɬɪɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɪɢɫɬɚɥɥɚ 
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ɨɞɧɨɣ ɢɡ ɷɧɚɧɬɢɨɦɨɪɮɧɨɣ ɮɨɪɦ ɛɪɨɦɚɬɚ ɧɚɬɪɢɹ ɜɵɡɵɜɚɸɬ ɪɨɫɬ ɤɪɢɫɬɚɥɥɨɜ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɡɧɚ-
ɤɨɦ ɜɪɚɳɟɧɢɹ. ɂɡɦɟɪɟɧɚ ɞɢɫɩɟɪɫɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɜɪɚɳɟɧɢɹ ɫɦɟɲɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɞɨ 
14 ɦɨɥ. % ɛɪɨɦɚɬɚ ɧɚɬɪɢɹ ɜ ɨɛɥɚɫɬɢ 265 - 578 ɧɦ. 

Ʉɨɥɟɛɚɬɟɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜ ɯɥɨɪɚɬɟ ɧɚɬɪɢɹ ɢ ɛɪɨɦɚɬɟ ɧɚɬɪɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɫɬɚɥ-
ɥɨɜ ɫɨ ɫɦɟɲɚɧɧɵɦɢ ɚɧɢɨɧɚɦɢ ɢɡɭɱɚɥɢ ɋɬɟɪɡɟɥɶ ɢ Ʉɧɨɥɥɶ 6. ɉɨɥɭɱɟɧɵ ɫɦɟɲɚɧɧɵɟ ɤɪɢɫɬɚɥɥɵ NaC-
lO3 - NaBrO3 ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ, ɞɚɧɚ ɢɯ ɪɟɧɬɝɟɧɨɝɪɚɮɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɩɪɨɫɥɟɠɟɧɨ ɢɡɦɟ-
ɧɟɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɪɟɲɟɬɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ (ɪɢɫ. 2). ɂɡɦɟɪɟɧɵ ɂɄ - ɫɩɟɤɬɪɵ ɩɨɝɥɨɳɟɧɢɹ 
ɱɢɫɬɵɯ ɢ ɫɦɟɲɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ -196 0ɋ ɜ ɜɚɡɟɥɢɧɨɜɨɦ ɦɚɫɥɟ. ɏɚɪɚɤ-
ɬɟɪɢɫɬɢɱɟɫɤɢɟ ɱɚɫɬɨɬɵ ɢɦɟɸɬ ɡɧɚɱɟɧɢɹ (ɜ ɫɦ-1, ɞɥɹ -196 0ɋ): ClO3 ɜ NaClO3 1 935,0 (929,0); 2 620,0; 
3 988,0 ɢ 973,0; 4 482,4; ClO3 ɜ NaBrO3 (5 : 95 %) 1 936,4 ɢ 927,6; 2 610,8; 3 966,0, 961,7, 953,4; 
4 480,2; BrO3 ɜ NaBrO3 1 822,8; 2 444,6; 3 810,6, 797,6, 793,0; 4 368,8; BrO3 ɜ NaClO3 1 822,5; 

2 454,4; 3 814,4 ɢ 800,0; 4 366,8. ɋɪɚɜɧɟɧɢɟ ɱɚɫɬɨɬ 3ClO  ɜ ɱɢɫɬɨɦ NaClO3 ɢ ɜ NaBrO3 ɤɚɤ ɜ ɨɫɧɨɜ-
ɧɨɦ ɤɪɢɫɬɚɥɥɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɥɢɱɢɢ ɡɚɦɟɬɧɵɯ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɜ NaClO3. 

 

 
Ɋɢɫ. 1. ɑɚɫɬɨɬɵ ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ ɪɚɫɫɟɹɧɢɹ 3ClO  3BrO  2 - 4 ɞɢɚɩɚɡɨɧɚ  

ɤɚɤ ɮɭɧɤɰɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 3ClO  ɞɥɹ ɫɦɟɲɚɧɧɵɯ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ NaClxB1-xO3 3 
 

 
Ɋɢɫ. 2. ɉɨɫɬɨɹɧɧɚɹ ɪɟɲɟɬɤɢ ɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ NaClxBr1-xO3 6 



 
 
 
 
 
 

ɋɟɤɰɢɹ 2: ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ 
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ɋɝɥɚɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ, ɫɤɨɪɨɫɬɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɩɪɭɝɢɯ ɜɨɥɧ ɜ ɬɪɟɯ ɤɪɢɫɬɚɥɥɨ-
ɝɪɚɮɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɨɫɬɨɹɧɧɵɟ ɭɩɪɭɝɨɫɬɢ ɫ11, ɫ12, ɫ44 ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ 
NaClxBr1-ɯO3 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. Ɂɞɟɫɶ ɠɟ ɭɤɚɡɚɧɵ ɮɚɤɬɨɪ ɭɩɪɭɝɨɣ ɚɧɢɡɨɬɪɨɩɢɢ 44 11 12A 2c / c c   ɢ 

ɫɨɨɬɧɨɲɟɧɢɟ Ʉɨɲɢ 12 44c / c   (ɜ ɫɥɭɱɚɟ ɭɩɪɭɝɨɣ ɢɡɨɬɪɨɩɢɢ Ⱥ = 1, ɚ ɩɪɢ  = 1 ɜɫɟ ɫɢɥɵ ɦɟɠɢɨɧɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɤɪɢɫɬɚɥɥɟ ɞɨɥɠɧɵ ɛɵɬɶ ɰɟɧɬɪɚɥɶɧɵɦɢ). Ʉɚɤ ɜɢɞɢɦ, ɜ ɫɦɟɲɚɧɧɵɯ ɤɪɢɫɬɚɥɥɚɯ ɯɥɨ-
ɪɚɬɚ ɢ ɛɪɨɦɚɬɚ ɧɚɬɪɢɹ L[100]  L[110]  L[111] , t[100]   t[111]  t[110] , ɱɬɨ ɩɪɢ Ⱥ  1 ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ 
ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɛɢɧɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɪɟɲɟɬɤɢ ɬɢɩɚ NaCl 7. 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɢɦɟɸɬ ɦɟɫɬɨ ɬɚɤɢɟ ɠɟ ɫɨɨɬɧɨɲɟɧɢɢ ɦɟɠɞɭ 
ɦɨɞɭɥɹɦɢ ɘɧɝɚ ɢ ɫɞɜɢɝɚ ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 100, 110, 111, ɤɚɤ ɢ ɞɥɹ ɱɢɫ-
ɬɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɢɦɟɧɧɨ: ȿ100  ȿ110  ȿ111 ɢ G100  G111  G110. ɉɨɫɬɨɹɧɧɚɹ ɭɩɪɭɝɨɫɬɢ ɫ11 ɢ ɦɨɞɭɥɶ 
ɘɧɝɚ ȿ100 ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɨɫɬɚɜɚ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ ɦɟɧɹɸɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɨɬɪɢɰɚ-
ɬɟɥɶɧɨɣ ɧɟɚɞɞɢɬɢɜɧɨɫɬɶɸ, ɬɨɝɞɚ ɤɚɤ ɫ12(ɯ), ɫ44(ɯ), G100(ɯ) – ɥɢɧɟɣɧɵ. ȼɟɥɢɱɢɧɚ ɧɚɢɛɨɥɶɲɟɝɨ ɨɬɤɥɨ-
ɧɟɧɢɹ ɫ11 ɢ ȿ100 ɨɬ ɢɯ ɚɞɞɢɬɢɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫ ɫɨɫɬɚɜɨɦ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ ɷɤɜɢɦɨɥɹɪ-
ɧɵɣ ɫɨɫɬɚɜ ɬɜɟɪɞɨɝɨ ɪɚɫɬɜɨɪɚ. 

Ɍɚɛɥɢɰɚ 1 
ɉɥɨɬɧɨɫɬɶ, ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ, ɩɨɫɬɨɹɧɧɵɟ ɭɩɪɭɝɨɫɬɢ, ɮɚɤɬɨɪ ɭɩɪɭɝɨɣ  

ɚɧɢɡɨɬɪɨɩɢɢ ɢ ɫɨɨɬɧɨɲɟɧɢɟ Ʉɨɲɢ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ NaClxBr1-xO3 8 
ɯ  ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫ11 ɫ12 ɫ44 Ⱥ  

100 110 111 
103 
ɤɝ/ɦ3 

L  t  L  t  L  t  Ƚɉɚ 

103 ɦ/ɫ 
1,0 2,49 4,45 2,18 4,19 2,65 4,10 2,50 49,4 14,4 11,8 0,674 1,22 
0,8 2,66 4,34 2,16 4,11 2,58 4,03 2,45 50,2 14,9 12,4 0,703 1,20 
0,6 2,83 4,25 2,15 4,05 2,50 3,98 2,40 51,1 15,5 13,1 0,736 1,18 
0,4 3,00 4,18 2.14 4,00 2,45 3,94 2,36 52,4 16,2 13,8 0,762 1,17 
0,2 3,17 4,14 2,13 3,97 2,42 3,91 2,34 54,2 16,8 14,4 0,770 1,17 
0,0 3,34 4,09 2,13 3,93 2,40 3,88 2,31 55,8 17,4 15,1 0,786 1,15 

 
ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ (ɬɨɱɤɢ) ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɟ (ɤɪɢɜɚɹ) ɨɬɤɥɨɧɟɧɢɹ ɩɨ-

ɫɬɨɹɧɧɨɣ ɭɩɪɭɝɨɫɬɢ ɫ11 ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɫɢɫɬɟɦɵ NaClxBr1-xO3 ɨɬ ɟɟ ɚɞɞɢɬɢɜɧɵɯ 
ɡɧɚɱɟɧɢɣ. Ɇɟɠɞɭ ɬɟɨɪɢɟɣ ɢ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɨɟ ɫɨɝɥɚɫɢɟ. ɋɥɟɞɨɜɚɬɟɥɶ-
ɧɨ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ, ɪɚɡɜɢɬɵɟ ɜ 9 ɞɥɹ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɜ ɱɚɫɬɢ ɢɯ ɭɩ-
ɪɭɝɢɯ ɫɜɨɣɫɬɜ ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ ɡɧɚɱɢɦɨɫɬɶ ɢ ɞɥɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ ɫɦɟɲɚɧɧɵɯ ɫɢɫɬɟɦ. 
 

 
Ɋɢɫ. 3. Ɉɬɤɥɨɧɟɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɫ11 ɨɬ ɚɞɞɢɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɬɜɟɪɞɨɝɨ ɪɚɫ-

ɬɜɨɪɚ NaClxBr1-xO3 8 



 
 
 
 
 

V Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ  
«ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɤɨɧɨɦɢɤɚ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ» 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɭɫɬɢɱɟɫɤɢɟ ɢ ɭɩɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɫɦɟɲɚɧɧɵɯ ɤɪɢɫɬɚɥɥɨɜ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ NaClxBr1-xO3 ɫ ɢɨɧɧɨ-ɤɨɜɚɥɟɧɬɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɶɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɫɨɯɪɚɧɹɸɬ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɪɚɧɟɟ ɞɥɹ ɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɝɚɥɨɝɟɧɢɞɨɜ ɳɟɥɨɱɧɵɯ 
ɦɟɬɚɥɥɨɜ ɫ ɮɚɤɬɨɪɨɦ ɭɩɪɭɝɨɣ ɚɧɢɡɨɬɪɨɩɢɢ Ⱥ  1 ɢ ɫɬɪɭɤɬɭɪɨɣ ɪɟɲɟɬɤɢ ɬɢɩɚ NaCl. Ɍɟɨɪɢɹ ɦɧɨɠɟɫɬ-
ɜɟɧɧɨɝɨ ɪɚɫɫɟɹɧɢɹ 9, ɪɚɡɜɢɬɚɹ ɞɥɹ ɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɫ ɱɢɫɬɨ ɢɨɧɧɨɣ ɫɜɹɡɶɸ, ɩɪɢɦɟɧɢ-
ɦɚ ɢ ɞɥɹ ɤɪɢɫɬɚɥɥɨɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɫɨɟɞɢɧɟɧɢɣ ɫɨ ɫɦɟɲɚɧɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɶɸ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɚ ɊɎɎɂ ʋ 13-08-98014\14 

ɪ_ɫɢɛɢɪɶ_ɚ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
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Ƚɥɚɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢɡɞɟɥɢɣ ɢɡ ɫɬɚɥɟɣ, ɹɜɥɹ-
ɸɬɫɹ: ɬɢɩ ɞɟɮɟɤɬɧɨɣ ɫɭɛɫɬɪɭɤɬɭɪɵ, ɦɨɪɮɨɥɨɝɢɹ ɨɫɧɨɜɧɵɯ ɮɚɡɨɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɦɨɪɮɨɥɨɝɢɹ ɢ 
ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɚɹ ɩɪɢɪɨɞɚ ɜɵɞɟɥɟɧɢɣ ɜɬɨɪɢɱɧɵɯ ɮɚɡ, ɜɟɥɢɱɢɧɚ ɜɧɭɬɪɟɧɧɢɯ ɞɚɥɶɧɨɞɟɣɫɬɜɭɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ. ɂɦɟɧɧɨ ɨɧɢ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬ ɫɤɥɨɧɧɨɫɬɶ ɤ ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ ɡɚɝɨɬɨɜɨɤ ɢ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ ɩɪɢ ɝɨɪɹɱɟɣ ɤɨɜɤɟ [1].  

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɨɜɨɞɢɥɢɫɶ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɧɧɨ-ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɬɨɧɤɨɣ ɫɬɪɭɤɬɭɪɵ ɫɬɚɥɢ St52,3N (ɝɟɪɦɚɧɫɤɢɣ ɚɧɚɥɨɝ ɫɬɚɥɢ 17Ƚ1ɋ) ɢɡ ɤɨɧɞɢɰɢɨɧɧɨɣ (ɫɨɫɬɨɹɧɢɟ I) ɢ 
ɪɚɫɬɪɟɫɤɚɜɲɟɣɫɹ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (ɫɨɫɬɨɹɧɢɟ II), ɩɨɤɨɜɨɤ ɧɚ ɩɪɨɫɜɟɱɢ-
ɜɚɸɳɟɦ ɦɢɤɪɨɫɤɨɩɟ ɍɗɆȼ-125Ʉ ɜ ɫɜɟɬɥɨɦ ɢ ɬɟɦɧɨɦ ɩɨɥɟ. Ɉɩɪɟɞɟɥɹɥɢɫɶ ɬɢɩ ɞɢɫɥɨɤɚɰɢɨɧɧɨɣ ɫɭɛ-
ɫɬɪɭɤɬɭɪɵ ɜ ɮɟɪɪɢɬɧɵɯ ɡɟɪɧɚɯ ɢ ɮɟɪɪɢɬɧɵɯ ɩɪɨɫɥɨɣɤɚɯ ɩɟɪɥɢɬɚ, ɫɬɪɨɟɧɢɟ ɩɟɪɥɢɬɧɵɯ ɤɨɥɨɧɢɣ, 
ɮɨɪɦɚ, ɪɚɡɦɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɢɟ ɢ ɫɨɫɬɚɜ ɱɚɫɬɢɰ ɜɬɨɪɢɱɧɵɯ ɮɚɡ, ɭɪɨɜɟɧɶ ɜɧɭɬɪɟɧɧɢɯ ɞɚɥɶɧɨɞɟɣɫɬ-
ɜɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ [2] ɩɨɤɚɡɚɥ, ɱɬɨ, ɟɫɥɢ ɩɪɨɱɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɨɛɨɢɯ ɫɨɫɬɨɹɧɢɣ ɫɬɚɥɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɞɢɧɚɤɨɜɨɦ ɭɪɨɜɧɟ, ɬɨ ɫɨɫɬɨɹɧɢɟ II ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɧɢɠɟɧ-
ɧɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ. ɇɚ ɢɡɥɨɦɚɯ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɧɚ ɭɞɚɪɧɭɸ ɜɹɡɤɨɫɬɶ, ɜ ɷɬɨɦ ɫɨɫɬɨɹ-
ɧɢɢ ɧɚɛɥɸɞɚɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ. ɋɬɚɧɞɚɪɬɧɵɟ ɦɟɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ [2], ɱɬɨ ɜ ɨɛɨɢɯ ɫɨɫɬɨɹɧɢɹɯ ɫɬɚɥɶ ɹɜɥɹɟɬɫɹ ɮɟɪɪɢɬɨ-ɩɟɪɥɢɬɧɵɦ 


