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Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɤɚɮɟɞɪɟ ɦɢɤɪɨ- ɢ ɧɚɧɨɷɥɟɤɬɪɨɧɢɤɢ ɭɱɪɟɠɞɟɧɢɹ 
ɨɛɪɚɡɨɜɚɧɢɹ «Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɧɮɨɪɦɚɬɢɤɢ ɢ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ»  

 

 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: Ʉɚɥɚɧɞɚ ɇɢɤɨɥɚɣ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ,  
ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɜɟɞɭɳɢɣ 
ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ ɨɬɞɟɥɚ ɤɪɢɨɝɟɧɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ȽɇɉɈ «ɇɉɐ ɇȺɇ Ȼɟɥɚɪɭɫɢ 
ɩɨ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɸ» 

 

Ɋɟɰɟɧɡɟɧɬ: ȼɥɚɫɨɜɚ Ƚɚɥɢɧɚ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ, 

ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ 
ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɭɱɪɟɠɞɟɧɢɹ 
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ɋ ɞɢɫɫɟɪɬɚɰɢɟɣ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɛɢɛɥɢɨɬɟɤɟ ɭɱɪɟɠɞɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ 
«Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɧɮɨɪɦɚɬɢɤɢ ɢ 
ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ». 



 

 

ȼȼȿȾȿɇɂȿ 

 

Ɇɚɝɧɢɬɧɵɟ ɩɨɥɭɦɟɬɚɥɥɵ ɫ ɭɩɨɪɹɞɨɱɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɞɜɨɣɧɨɝɨ 
ɩɟɪɨɜɫɤɢɬɚ ɫ ɮɨɪɦɭɥɶɧɨɣ ɟɞɢɧɢɰɟɣ A2ȼƍȼƎɈ6 (ɝɞɟ A – ɢɨɧ 
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɨɝɨ ɦɟɬɚɥɥɚ: Ⱥ = ȼɚ, ɋɚ, Sr ɢ ɞɪ.; ȼƍ ɢ ȼƍƍ - ɢɨɧɵ ɩɟɪɟɯɨɞɧɵɯ 
ɦɟɬɚɥɥɨɜ: Bƍ = Fe, Cr… ɢ Bƍƍ = Mo, W, Re…), ɩɪɢɜɥɟɤɚɸɬ ɜɧɢɦɚɧɢɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
Ʉɸɪɢ (Tɫ > 400 Ʉ), ɛɨɥɶɲɢɟ ɜɟɥɢɱɢɧɵ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɞɨ 40%) ɢ ɩɪɚɤɬɢɱɟɫɤɢ 100 % ɫɩɢɧɨɜɭɸ 
ɩɨɥɹɪɢɡɚɰɢɸ ɷɥɟɤɬɪɨɧɨɜ ɩɪɨɜɨɞɢɦɨɫɬɢ. 

ȼ 1983 ɝɨɞɭ Ⱦɟ Ƚɪɭɬɨɦ ɛɵɥɚ ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɭɦɟɬɚɥɥɨɜ ɧɚ ɨɫɧɨɜɟ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ, ɚ ɛɥɚɝɨɞɚɪɹ 
ɜɵɫɨɤɨɣ ɫɩɢɧɨɜɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɷɥɟɤɬɪɨɧɨɜ ɧɚ ɭɪɨɜɧɟ Ɏɟɪɦɢ ɮɟɪɪɨɦɚɝɧɢɬɵɟ 
ɩɨɥɭɦɟɬɚɥɥɵ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɨɜɨɞɧɢɤɢ ɞɥɹ ɷɥɟɤɬɪɨɧɨɜ ɫɨ 
ɫɩɢɧɨɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ ɜɧɢɡ, ɢ ɤɚɤ ɞɢɷɥɟɤɬɪɢɤɢ ɢɥɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɢ ɞɥɹ 
ɷɥɟɤɬɪɨɧɨɜ ɫɨ ɫɩɢɧɨɦ, ɧɚɩɪɚɜɥɟɧɧɵɦ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɫɬɨɪɨɧɭ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɧɚɥɢɱɢɟ ɭ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ ɫɩɢɧɨɜɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɩɨɡɜɨɥɹɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɬɢɩɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɚɦɹɬɢ – 

ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɨɣ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ (MRAM) ɢ 
ɭɫɬɪɨɣɫɬɜ ɫɩɢɧɬɪɨɧɢɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɩɢɧɨɜɵɯ ɬɪɚɧɡɢɫɬɨɪɨɜ, ɢɧɠɟɤɬɨɪɨɜ 
ɫɩɢɧ ɩɨɥɹɪɢɡɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɧɨɜ, ɫɩɢɧɨɜɵɯ ɞɟɬɟɤɬɨɪɨɜ, ɞɚɬɱɢɤɨɜ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. 

Ⱦɜɨɣɧɵɟ ɩɟɪɨɜɫɤɢɬɵ ɨɛɥɚɞɚɸɬ ɡɚɦɟɬɧɨɣ ɜɟɥɢɱɢɧɨɣ (ɩɨɪɹɞɤɚ ɞɟɫɹɬɢ 
ɩɪɨɰɟɧɬɨɜ) ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɠɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜ 
ɫɥɚɛɵɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɹɯ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɦɚɬɟɪɢɚɥɵ ɜ 
ɞɚɬɱɢɤɚɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, ɩɪɢɱɟɦ ɨɛɥɚɫɬɶ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɭ ɞɜɨɣɧɵɯ 
ɩɟɪɨɜɫɤɢɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɲɢɪɟ, ɱɟɦ ɭ ɦɚɧɝɚɧɢɬɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɞɚɬɱɢɤɚɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɨɟɞɢɧɟɧɢɹ 
Sr2-ɯBaxFeMoO6-δ ɫ ɮɨɪɦɭɥɶɧɨɣ ɟɞɢɧɢɰɟɣ Ⱥƍ2-xAƍƍxȼƍȼƎɈ6, ɝɞɟ 0 < ɯ < 2. ɉɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦɢ, ɛɨɥɟɟ ɲɢɪɨɤɨ ɢɡɭɱɟɧɧɵɦɢ ɦɟɬɚɥɥɨɨɤɫɢɞɧɵɦɢ 
ɫɨɟɞɢɧɟɧɢɹɦɢ Sr2FeMoO6-δ, ɫɨɟɞɢɧɟɧɢɹ Sr2-ɯBaxFeMoO6-δ ɨɛɥɚɞɚɸɬ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ – ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ.  

ȼɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɨɞɨɛɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶ 
ɫɩɢɧɨɜɨɣ ɩɨɥɹɪɢɡɚɰɢɢ ɷɥɟɤɬɪɨɧɨɜ ɩɪɨɜɨɞɢɦɨɫɬɢ, ɤɨɬɨɪɚɹ ɫɭɳɟɫɬɜɟɧɧɨ 
ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɩɚɪɚɦɟɬɪɨɜ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɬɨɱɟɱɧɵɯ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬɧɵɟ ɫɜɨɣɫɬɜɚ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ. ȼɟɥɢɱɢɧɚ ɫɩɢɧɨɜɨɣ 
ɩɨɥɹɪɢɡɚɰɢɢ ɜ ɦɚɬɟɪɢɚɥɚɯ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ ɩɪɢ 



 

 

ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ.  

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞɜɨɣɧɨɝɨ ɩɟɪɨɜɫɤɢɬɚ Sr2-ɯBaxFeMoO6-δ 

ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶ ɞɟɮɟɤɬɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ. Ɉɫɧɨɜɧɵɦɢ 
ɬɢɩɚɦɢ ɞɟɮɟɤɬɨɜ ɜ ɨɛɪɚɡɰɚɯ ɹɜɥɹɸɬɫɹ ɤɢɫɥɨɪɨɞɧɵɟ ɜɚɤɚɧɫɢɢ (ɫɬɟɩɟɧɶ 
ɤɢɫɥɨɪɨɞɧɨɣ ɧɟɫɬɟɯɢɨɦɟɬɪɢɢ δ) ɢ ɚɧɬɢɫɬɪɭɤɬɭɪɧɵɟ ɞɟɮɟɤɬɵ (ɤɨɝɞɚ ɤɚɬɢɨɧ 
ɠɟɥɟɡɚ ɡɚɦɟɳɚɟɬ ɤɚɬɢɨɧ ɦɨɥɢɛɞɟɧɚ, ɢ ɧɚɨɛɨɪɨɬ: [Fe]Mo ɢ [Mo]Fe 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). Ʉɢɫɥɨɪɨɞɧɵɟ ɜɚɤɚɧɫɢɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɹɜɥɟɧɢɸ ɫɦɟɲɚɧɧɨɝɨ 
ɜɚɥɟɧɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɚɬɢɨɧɨɜ ɠɟɥɟɡɚ (Fe

2+
, Fe

3+) ɢ ɦɨɥɢɛɞɟɧɚ (Mɨ5+, Mɨ6+
), 

ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɢɡɦɟɧɹɸɬɫɹ ɢɯ ɚɬɨɦɧɵɟ ɪɚɞɢɭɫɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɟ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜɜɟɞɟɧɢɟ ɤɚɬɢɨɧɨɜ ɛɚɪɢɹ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɧɚɩɪɹɠɟɧɢɣ 
ɪɟɲɟɬɤɢ: ɢɨɧɵ Ba ɡɚɦɟɧɹɸɬ ɢɨɧɵ Sr, ɩɪɢɱɟɦ ɢɨɧɧɵɣ ɪɚɞɢɭɫ ɛɚɪɢɹ – 0,161 

ɧɦ, ɚ Sr – 0,144 ɧɦ (ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɟ ɱɢɫɥɚ ɞɥɹ ɨɛɨɢɯ ɚɬɨɦɨɜ ɜ ɫɨɟɞɢɧɟɧɢɢ 
SBFMO ɪɚɜɧɵ 12). ɗɬɢ ɧɚɩɪɹɠɟɧɢɹ ɪɟɲɟɬɤɢ ɩɪɢɜɨɞɹɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜ 
ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɦ ɦɚɬɟɪɢɚɥɟ ɦɚɤɪɨɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɛɚɪɶɟɪɚɦɢ 
ɞɥɹ ɫɩɢɧ-ɩɨɥɹɪɢɡɨɜɚɧɧɨɝɨ ɬɨɤɚ, ɩɪɢɜɨɞɹ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɬɭɧɧɟɥɶɧɨɝɨ 
ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɭɬɟɦ ɜɚɪɶɢɪɨɜɚɧɢɹ ɤɚɬɢɨɧɧɨɝɨ ɢ ɚɧɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ, 
ɬɨ ɟɫɬɶ ɡɧɚɱɟɧɢɹɦɢ x ɢ δ ɜ ɫɨɟɞɢɧɟɧɢɢ Sr2-ɯBaxFeMoO6-δ, ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 
ɦɚɬɟɪɢɚɥ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

 

ɈȻЩȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺȻɈɌЫ 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ ɦɚɝɧɢɬɧɵɟ ɩɨɥɭɦɟɬɚɥɥɵ ɫ 
ɭɩɨɪɹɞɨɱɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɞɜɨɣɧɨɝɨ ɩɟɪɨɜɫɤɢɬɚ ɢɦɟɸɬ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ Ʉɸɪɢ, ɛɨɥɶɲɢɟ ɜɟɥɢɱɢɧɵ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 
ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɩɪɚɤɬɢɱɟɫɤɢ 100% ɫɩɢɧɨɜɭɸ ɩɨɥɹɪɢɡɚɰɢɸ 
ɷɥɟɤɬɪɨɧɨɜ ɩɪɨɜɨɞɢɦɨɫɬɢ. ɗɬɢ ɭɧɢɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɨɞɨɛɧɵɟ ɦɚɬɟɪɢɚɥɵ ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɭɫɬɪɨɣɫɬɜ ɫɩɢɧɬɪɨɧɢɤɢ, 
ɞɚɬɱɢɤɨɜ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɭɫɬɪɨɣɫɬɜɚɯ ɩɚɦɹɬɢ.  

 

ɋɬɟɩɟɧɶ ɪɚɡɪɚɛɨɬɚɧɧɨɫɬɢ ɩɪɨɛɥɟɦɵ 

ȼ 1961 ɝɨɞɭ Ʌɨɧɝɨ ɢ ȼɚɪɞ ɨɛɧɚɪɭɠɢɥɢ ɮɟɪɪɨɦɚɝɧɟɬɢɡɦ ɭ ɞɜɨɣɧɵɯ 
ɩɟɪɨɜɫɤɢɬɨɜ, ɜ 1983 ɝɨɞɭ Ⱦɟ Ƚɪɭɬ ɩɨɤɚɡɚɥ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ 
ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɭɦɟɬɚɥɥɨɜ ɧɚ ɨɫɧɨɜɟ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ. Ɋɚɛɨɬɚ 
Ʉɨɛɚɹɲɢ 1998 ɝɨɞɚ ɜɵɡɜɚɥɚ ɲɢɪɨɱɚɣɲɢɣ ɢɧɬɟɪɟɫ ɤ ɷɬɢɦ ɦɚɬɟɪɢɚɥɚɦ, ɜɨ 
ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɩɨɹɜɢɥɢɫɶ ɝɪɭɩɩɵ ɭɱɟɧɵɯ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟɦ 
ɫɜɨɣɫɬɜ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ. ȼ 2006 ɝɨɞɭ ɜɵɲɥɚ ɨɛɡɨɪɧɚɹ ɫɬɚɬɶɹ Ⱦ. 



 

 

ɋɟɪɪɚɬɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɪɚɛɨɬɨɣ, ɰɢɬɢɪɭɟɦɨɣ ɜ ɪɚɛɨɬɚɯ, 
ɩɨɫɜɹɳɟɧɧɵɯ ɞɜɨɣɧɵɦ ɩɟɪɨɜɫɤɢɬɚɦ. 

ɋɪɟɞɢ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɷɬɨɣ ɬɟɦɟ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɪɚɛɨɬɵ ȼ. ɉɚɧɞɟɹ, ȼ. ȼɟɪɦɚ, Ⱦ. ɋɟɪɪɚɬɚ, Ⱦɟ 
Ɍɟɪɟɫɚ, Ɍ. ɋɚɝɚɯɚɪɵ. 

Ⱥɜɬɨɪɚɦɢ ɪɨɫɫɢɣɫɤɢɯ ɪɚɛɨɬ, ɩɨɫɜɹɳɟɧɧɵɯ ɢɡɭɱɟɧɢɸ ɦɚɝɧɢɬɧɵɯ, 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ, ɹɜɥɹɸɬɫɹ ɋ. ȼɟɪɟɳɚɝɢɧ, 
Ⱥ. ȼɚɫɢɥɶɟɜ, ȿ. Ⱥɧɨɯɢɧ.  

 

ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɐɟɥɶ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɦɚɝɧɢɬɧɵɯ ɢ ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɩɨɪɨɲɤɨɜ ɫɥɨɠɧɵɯ 
ɦɟɬɚɥɥɨɨɤɫɢɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ Sr2-ɯBaxFeMoO6-δ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɛɵɥɢ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɚɡɨɜɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɫɢɫɬɟɦɟ 
ɢɫɯɨɞɧɵɯ ɪɟɚɝɟɧɬɨɜ SrCO3, BaCO3, Fe2O3, MoO3 ɩɪɢ ɫɢɧɬɟɡɟ ɬɜɟɪɞɵɯ 
ɪɚɫɬɜɨɪɨɜ SrBaFeMoO6– ɦɟɬɨɞɨɦ ɬɜɟɪɞɨɮɚɡɧɨɝɨ ɫɢɧɬɟɡɚ; 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɚɡɨɜɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɫɢɫɬɟɦɟ 
ɩɪɟɤɭɪɫɨɪɨɜ SrFeO3 ɢ BaMoO4 ɩɪɢ ɫɢɧɬɟɡɟ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ SrBaFeMoO6– 

ɦɟɬɨɞɨɦ ɬɜɟɪɞɨɮɚɡɧɨɝɨ ɫɢɧɬɟɡɚ; 

– ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɛɚɪɢɹ ɜ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɚɯ 
Sr2-ɯBaxFeMoO6-δ, ɝɞɟ x = 0; 0,4; 1; 1,6; 2, ɧɚ ɢɯ ɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɜ 
ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 4,2–300 Ʉ ɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɞɨ 10 Ɍɥ; 

– ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚ ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɪɚɡɰɨɜ Sr2-ɯBaxFeMoO6-δ (ɩɪɢ x = 0; 0,4; 1; 1,6; 2). 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɬɜɟɪɞɵɟ ɪɚɫɬɜɨɪɵ 

Sr2-ɯBaxFeMoO6-δ (0 < x < 2). 

ɉɪɟɞɦɟɬɨɦ ɪɚɛɨɬɵ ɹɜɥɹɥɢɫɶ ɫɬɪɭɤɬɭɪɧɵɟ, ɦɚɝɧɢɬɧɵɟ ɢ 
ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɩɪɨɰɟɫɫɵ ɮɚɡɨɨɛɪɚɡɨɜɚɧɢɹ 
ɮɟɪɪɨɦɨɥɢɛɞɚɬɚ ɛɚɪɢɹ ɫɬɪɨɧɰɢɹ. 

Ɉɛɥɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɨɣ 
ɫɬɭɩɟɧɢ (ɦɚɝɢɫɬɪɚɬɭɪɵ) ɫɩɟɰɢɚɥɶɧɨɫɬɢ 1-41 80 01 «Ɍɜɟɪɞɨɬɟɥɶɧɚɹ 
ɷɥɟɤɬɪɨɧɢɤɚ, ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɦɢɤɪɨ- ɢ ɧɚɧɨɷɥɟɤɬɪɨɧɢɤɚ, 
ɩɪɢɛɨɪɵ ɧɚ ɤɜɚɧɬɨɜɵɯ ɷɮɮɟɤɬɚɯ». 

 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ȼ ɨɫɧɨɜɭ ɞɢɫɫɟɪɬɚɰɢɢ ɥɟɝɥɢ ɪɟɡɭɥɶɬɚɬɵ ɢɡɜɟɫɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɮɢɡɢɤɨɜ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɝɧɢɬɧɵɯ ɢ 

ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ Sr2FeMoO6–δ ɢ Sr2-xBaxFeMoO6–δ. 

Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MSExcel, 
OriginPro, PowderCell.  



 

 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɚɡɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɮɨɪɦɢɪɨɜɚɧɚ ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɭɫɬɚɧɨɜɥɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɚɡɨɜɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ Sr2-xBaxFeMoO6-δ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɛɵɥɢ 
ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɭɫɥɨɜɢɹ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɮɚɡɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɮɟɪɪɨɦɨɥɢɛɞɚɬɚ ɛɚɪɢɹ ɫɬɪɨɧɰɢɹ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɜɟɪɞɵɟ ɪɚɫɬɜɨɪɵ, ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɩɨ 
ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ (ɨɤɨɥɨ 89%) 
ɫɬɟɩɟɧɶɸ ɫɜɟɪɯɫɬɪɭɤɬɭɪɧɨɝɨ ɭɩɨɪɹɞɨɱɟɧɢɹ, ɱɟɦ ɨɛɪɚɡɰɵ, ɩɨɥɭɱɚɟɦɵɟ ɩɨ 
ɦɟɬɨɞɚɦ, ɨɩɢɫɚɧɧɵɦ ɜ ɥɢɬɟɪɚɬɭɪɟ (ɨɤɨɥɨ 78%). 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɛɚɪɢɹ ɜ Sr2-xBaxFeMoO6-δ 

ɭɦɟɧɶɲɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ Ʉɸɪɢ ɢ ɩɚɞɚɟɬ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ 
ɧɚɫɵɳɟɧɢɹ, ɨɞɧɚɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ 

1. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɧɬɟɡɚ ɩɨɪɨɲɤɚ 
Sr2-xBaxFeMoO6–δ ɢɡ ɢɫɯɨɞɧɵɯ ɪɟɚɝɟɧɬɨɜ SrCO3, BaCO3, Fe2O3, MoO3, 

ɡɚɤɥɸɱɚɸɳɢɟɫɹ ɜ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɪɹɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɪɟɚɤɰɢɣ, ɩɨɡɜɨɥɢɜɲɢɟ ɜɵɹɜɢɬɶ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɭɫɥɨɜɢɹɦɢ ɫɢɧɬɟɡɚ, 
ɫɬɟɩɟɧɶɸ ɫɜɟɪɯɫɬɪɭɤɬɭɪɧɨɝɨ ɭɩɨɪɹɞɨɱɟɧɢɹ ɤɚɬɢɨɧɨɜ Fe ɢ Mo. 

2. ɉɪɨɜɟɞɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɦɟɬɨɞɚ ɫɢɧɬɟɡɚ ɩɨɪɨɲɤɚ. 
Ɉɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɢɥ ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɫɢɧɬɟɡɚ ɧɚ 90 

Ʉ ɢ ɩɨɥɭɱɢɬɶ ɩɨɪɨɲɤɢ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɤɚɬɢɨɧɧɨɝɨ 
ɭɩɨɪɹɞɨɱɟɧɢɹ. 

3. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɛɚɪɢɹ ɜ ɫɨɟɞɢɧɟɧɢɢ 
Sr2-xBaxFeMoO6-δ ɪɚɫɬɟɬ ɜɟɥɢɱɢɧɚ ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɨɞɧɚɤɨ ɩɚɞɚɟɬ 
ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ Ʉɸɪɢ ɢ ɜɟɥɢɱɢɧɚ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ. 

 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɟɣ 
ɨɩɢɫɚɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɫɢɧɬɟɡɚ ɢ ɮɚɡɨɨɛɪɚɡɨɜɚɧɢɹ ɫɨɟɞɢɧɟɧɢɣ 

Sr2 xBaxFeMoO6–δ, ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ Sr2-xBaxFeMoO6–δ ɢ ɢɯ ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɵɟ 
ɫɜɨɣɫɬɜɚ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɫɢɧɬɟɡɚ ɫɨɟɞɢɧɟɧɢɹ Sr2-xBaxFeMoO6–

δ ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɨɞɧɨɮɚɡɧɵɣ ɩɨɪɨɲɨɤ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɫɬɟɩɟɧɶɸ ɤɚɬɢɨɧɧɨɝɨ ɭɩɨɪɹɞɨɱɟɧɢɹ. 

Ⱥɩɪɨɛɚɰɢɹ ɢ ɜɧɟɞɪɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ XX ɪɟɫɩɭɛɥɢɤɚɧɫɤɨɣ 

ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ ɢ ɧɚ ɤɨɧɮɟɪɟɧɰɢɢ 
FANEM-2018. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɪɚɛɨɬɵ. ɋɬɪɭɤɬɭɪɚ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɚ ɰɟɥɶɸ, ɡɚɞɚɱɚɦɢ ɢ ɥɨɝɢɤɨɣ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ 



 

 

ɜɜɟɞɟɧɢɹ, ɬɪёɯ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɹ, ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɝɨ ɫɩɢɫɤɚ ɢ 
ɩɪɢɥɨɠɟɧɢɣ. Ɉɛɳɢɣ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ − 57 ɫɬɪɚɧɢɰ. Ɋɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 3 

ɬɚɛɥɢɰɵ, 39 ɪɢɫɭɧɤɨɜ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɜɤɥɸɱɚɟɬ 72 

ɧɚɢɦɟɧɨɜɚɧɢɹ. 

 
 

ɈɋɇɈȼɇɈȿ ɋɈȾȿɊɀȺɇɂȿ ɊȺȻɈɌЫ 
 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɫɦɨɬɪɟɧɨ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɝɧɢɬɧɵɯ ɢ ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɨɣɫɬɜ ɫɨɟɞɢɧɟɧɢɣ ɫɨ 
ɫɬɪɭɤɬɭɪɨɣ ɞɜɨɣɧɨɝɨ ɩɟɪɨɜɫɤɢɬɚ, ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɚɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɚɤɬɭɚɥɶɧɨɫɬɢ ɬɟɦɵ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

ȼ ɨɛɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɛɨɬɵ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɟɟ ɰɟɥɶ ɢ ɡɚɞɚɱɢ, 
ɩɨɤɚɡɚɧɚ ɫɜɹɡɶ ɫ ɧɚɭɱɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɩɪɨɟɤɬɚɦɢ, ɞɚɧɵ ɫɜɟɞɟɧɢɹ ɨɛ 
ɨɛɴɟɤɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɛɨɫɧɨɜɚɧ ɟɝɨ ɜɵɛɨɪ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɥɨɠɟɧɢɹ, 
ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ, ɩɪɢɜɟɞɟɧɵ ɫɜɟɞɟɧɢɹ ɨ ɥɢɱɧɨɦ ɜɤɥɚɞɟ ɫɨɢɫɤɚɬɟɥɹ, 
ɚɩɪɨɛɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɫɫɟɪɬɚɰɢɢ ɢ ɢɯ ɨɩɭɛɥɢɤɨɜɚɧɧɨɫɬɶ, ɚ ɬɚɤɠɟ, 
ɫɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɢɫɬɨɪɢɹ ɩɪɨɛɥɟɦɵ, ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɨɣɫɬɜ ɞɜɨɣɧɵɯ ɩɟɪɨɜɫɤɢɬɨɜ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɩɪɨɰɟɫɫɵ ɫɢɧɬɟɡɚ ɢ ɮɚɡɨɨɛɪɚɡɨɜɚɧɢɹ 
ɫɨɟɞɢɧɟɧɢɹ Sr2-xBaxFeMoO6–δ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɩɨɥɟɜɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ Sr2-

xBaxFeMoO6–δ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɵɯ ɫɜɨɣɫɬɜ ɫɨɟɞɢɧɟɧɢɣ Sr2-xBaxFeMoO6–δ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

 

1. ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɚɡɨɜɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ Sr2-xBaxFeMoO6-δ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɫɢɧɬɟɡ ɮɟɪɪɨɦɨɥɢɛɞɚɬɚ 
ɫɬɪɨɧɰɢɹ–ɛɚɪɢɹ ɜ ɫɦɟɫɢ ɩɪɨɫɬɵɯ ɨɤɫɢɞɨɜ ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ ɪɹɞ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɬɚɞɢɣ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 
ɞɜɨɣɧɨɝɨ ɩɟɪɨɜɫɤɢɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ȼɚMoO4 ɩɪɢ T = 
870 K. ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ - ɩɪɢ T ɨɤɨɥɨ 1070 K ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɨɛɧɚɪɭɠɟɧɨ ɩɨɹɜɥɟɧɢɟ ɪɟɧɬɝɟɧɨɜɫɤɢɯ ɪɟɮɥɟɤɫɨɜ ɫɨɟɞɢɧɟɧɢɣ ȼɚFeO3-ɯ ɢ 
SrȼɚFeMoO6-. ɇɚ ɬɪɟɬɶɟɣ ɫɬɚɞɢɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɢɧɬɟɪɜɚɥɟ 
1070 – 1270 Ʉ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɢɮɪɚɤɰɢɨɧɧɵɯ ɩɢɤɨɜ ȼɚFeO3 ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 



 

 

ɢɯ ɩɨɥɧɨɝɨ ɢɫɱɟɡɧɨɜɟɧɢɹ. ɇɚ ɱɟɬɜɟɪɬɨɣ ɫɬɚɞɢɢ ɨɬɠɢɝ ɩɪɢ 1470 Ʉ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɨɞɧɨɮɚɡɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ SrBaFeMoO6-δ. 

2. ɉɪɢ ɢɡɭɱɟɧɢɢ ɤɢɧɟɬɢɤɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɨɟɞɢɧɟɧɢɹ SrBaFeMoO6-δ ɫ 
ɬɟɬɪɚɝɨɧɚɥɶɧɨɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɨɣ ɭɫɬɚɧɨɜɥɟɧɨ:  

- ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɢɧɟɬɢɤɢ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ SrBaFeMoO6-δ ɢ 
ɢɡɛɟɠɚɧɢɹ ɪɚɧɟɟ ɨɛɨɡɧɚɱɟɧɧɵɯ ɬɪɭɞɧɨɫɬɟɣ, ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ ɫɩɨɫɨɛɨɦ 
ɫɢɧɬɟɡɚ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɮɚɡ ȼɚMoO4 + SrFeO3-ɯ ɜ 
ɢɫɯɨɞɧɨɣ ɲɢɯɬɟ, ɤɨɬɨɪɵɟ ɫɧɢɠɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɫɢɧɬɟɡɚ. ɉɪɢ ɷɬɨɦ ɮɟɪɪɢɬ 
ɫɬɪɨɧɰɢɹ ɢɦɟɟɬ ɫɬɪɭɤɬɭɪɭ, ɩɨɞɨɛɧɭɸ ɫɨɟɞɢɧɟɧɢɸ ɮɟɪɪɨɦɨɥɢɛɞɚɬɚ 
ɫɬɪɨɧɰɢɹ–ɛɚɪɢɹ ɢ ɩɨɷɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɚɪɨɠɞɟɧɢɸ ɢ ɪɨɫɬɭ ɞɜɨɣɧɨɝɨ 
ɩɟɪɨɜɫɤɢɬɚ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ; 

- ɩɪɢ ɢɡɭɱɟɧɢɢ ɤɢɧɟɬɢɤɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɨɟɞɢɧɟɧɢɹ SrBaFeMoO6-δ ɜ 
ɩɨɥɢɬɟɪɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɤɨɪɪɟɥɹɰɢɣ ɬɢɩɚ  = f(T) ɢ 
d/dt = f() ɢɡ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɣ ɫɦɟɫɢ ȼɚMoO4 + SrFeO3-ɯ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɟ ɫɤɨɪɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
( = 2 ɝɪɚɞ/ɦɢɧ,  = 7 ɝɪɚɞ/ɦɢɧ,  = 12 ɝɪɚɞ/ɦɢɧ) ɞɨ 1450 Ʉ, ɞɥɹ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɜ ɨɞɧɨɮɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

- ɩɪɢ ɪɈ2=10
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 ɉɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ ɨɛɪɚɡɰɚ ɨɬ 
 = 2 ɝɪɚɞ/ɦɢɧ ɞɨ  = 12 ɝɪɚɞ/ɦɢɧ, ɜɟɥɢɱɢɧɚ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ 
SrBaFeMoO6-δ, ɪɚɜɧɚɹ  = 100%, ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ;  

3. ɍɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɬɟɦɩɟɪɚɬɭɪɵ Ʉɸɪɢ ɫ ɩɨɜɵɲɟɧɢɟɦ 
ɤɨɧɰɟɧɬɪɚɰɢɢ Ba, ɨɛɧɚɪɭɠɟɧɧɨɟ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ ɨɛɪɚɡɰɨɜ Sr2-ɯBaɯFeMoO6-δ ɜ ɢɧɬɟɪɜɚɥɟ 77 – 

1050 Ʉ, ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟɦ ɯɚɪɚɤɬɟɪɚ ɫɩɢɧ-ɫɩɢɧɨɜɵɯ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɞɜɨɣɧɨɝɨ ɩɟɪɨɜɫɤɢɬɚ. Ⱦɚɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
ɫɨɜɩɚɞɚɸɬ ɫ ɞɚɧɧɵɦɢ, ɨɩɢɫɚɧɧɵɦɢ ɜ ɥɢɬɟɪɚɬɭɪɟ.  

4. Ɉɛɪɚɡɰɵ Sr2-ɯBaɯFeMoO6- ɧɟ ɞɨɫɬɢɝɚɸɬ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ, ɪɚɜɧɨɝɨ 4 μB/f.u., ɤɪɨɦɟ ɬɨɝɨ, ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ Ba ɜ ɫɨɟɞɢɧɟɧɢɢ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ ɩɚɞɚɟɬ ɫ 1,26 ɞɨ 
0,85 μB/f.u. ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ T = 77 K ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɶ ɩɚɞɚɟɬ ɫ 2,31 ɞɨ 1,64. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɢɨɧɧɵɣ 
ɪɚɞɢɭɫ Ba ɛɨɥɶɲɟ ɢɨɧɧɨɝɨ ɪɚɞɢɭɫɚ Sr, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɭɲɟɧɢɸ 
ɩɨɥɭɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ Sr2-ɯBaɯFeMoO6-δ, ɫɜɹɡɚɧɧɨɝɨ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ.  

5. ɉɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɛɚɪɢɹ ɜ ɫɢɫɬɟɦɟ Sr2-ɯBaɯFeMoO6- ɩɪɢɜɨɞɢɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɜɟɥɢɱɢɧɵ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɨ -38% ɞɥɹ ɫɨɫɬɚɜɚ Sr0,4Ba1,6FeMoO6-δ. ɉɪɢ ɷɬɨɦ, ɩɨɥɧɨɟ 
ɡɚɦɟɳɟɧɢɟ ɫɬɪɨɧɰɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɟɡɤɨɦɭ ɭɦɟɧɶɲɟɧɢɸ 
ɦɚɝɧɢɬɨɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɨ -18%.  
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