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Ƚɨɪɧɵɣ Ʉɪɵɦ – ɱɚɫɬɶ Ⱥɥɶɩɢɣɫɤɨ-Ƚɢɦɚɥɚɣɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨɝɨ ɩɨɹɫɚ. ȼ 
ɩɨɤɪɨɜɧɨ-ɫɤɥɚɞɱɚɬɵɯ ɫɬɪɭɤɬɭɪɚɯ ɦɟɡɨɡɨɢɞ Ƚɨɪɧɨɝɨ Ʉɪɵɦɚ ɪɚɡɜɢɬɵ 
ɨɫɬɪɨɜɨɞɭɠɧɵɟ ɫɪɟɞɧɟɸɪɫɤɢɟ ɪɚɧɧɟɛɚɣɨɫɫɤɢɣ ɉɟɪɜɨɦɚɣɫɤɨ-Ⱥɸɞɚɝɫɤɢɣ 
ɝɚɛɛɪɨɢɞɧɵɣ ɢɧɬɪɭɡɢɜɧɵɣ ɤɨɦɩɥɟɤɫ, ɩɨɡɞɧɟɛɚɣɨɫɫɤɚɹ Ȼɨɞɪɚɤɫɤɨ-

Ʉɚɪɚɞɚɝɫɤɚɹ ɛɚɡɚɥɶɬ-ɚɧɞɟɡɢɬ-ɞɚɰɢɬ-ɪɢɨɥɢɬɨɜɚɹ ɜɭɥɤɚɧɢɱɟɫɤɚɹ ɫɟɪɢɹ ɢ 
ɩɨɡɞɧɟɸɪɫɤɢɣ Ʉɚɫɬɟɥɶɫɤɢɣ ɝɪɚɧɢɬɨɢɞɧɵɣ ɤɨɦɩɥɟɤɫ (ɋɩɢɪɢɞɨɧɨɜ ɢ ɞɪ., 
1λλ0). ɉɟɪɜɨɦɚɣɫɤɨ-Ⱥɸɞɚɝɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɴɟɞɢɧɹɟɬ ɧɟɛɨɥɶɲɢɟ ɩɨ ɪɚɡɦɟɪɚɦ 
ɝɢɩɚɛɢɫɫɚɥɶɧɵɟ ɢɧɬɪɭɡɢɜɵ – ɲɬɨɤɢ (ɪɚɧɟɟ ɢɯ ɱɚɫɬɨ ɢɦɟɧɨɜɚɥɢ ɥɚɤɤɨɥɢɬɚɦɢ) 
ɢ ɞɚɣɤɨɨɛɪɚɡɧɵɟ ɬɟɥɚ ɝɢɩɟɪɫɬɟɧ-ɚɜɝɢɬɨɜɵɯ ɝɚɛɛɪɨ-ɧɨɪɢɬ-ɞɨɥɟɪɢɬɨɜ ɢ ɝɚɛɛɪɨ-

ɧɨɪɢɬ-ɞɢɨɪɢɬɨɜ, ɨɛɵɱɧɨ ɤɜɚɪɰɟɜɵɯ ɢ ɤɜɚɪɰɫɨɞɟɪɠɚɳɢɯ, ɨɥɢɜɢɧɨɜɵɯ ɝɚɛɛɪɨ-

ɧɨɪɢɬ-ɞɨɥɟɪɢɬɨɜ, ɪɟɠɟ ɩɢɤɪɢɬɨɜ, ɤɜɚɪɰɟɜɵɯ ɞɢɨɪɢɬɨɜ, ɫ ɲɥɢɪɚɦɢ ɢ ɠɢɥɤɚɦɢ 
ɝɪɚɧɨɞɢɨɪɢɬɨɜ, ɩɥɚɝɢɨɝɪɚɧɢɬɨɜ ɢ ɝɪɚɧɨɮɢɪɨɜɵɯ ɝɪɚɧɢɬɨɜ.  

ɂɧɬɪɭɡɢɜ ɝɨɪɵ Ⱥɸ-Ⱦɚɝ γɯβ ɤɦ ɫɥɨɠɟɧ ɫɪɟɞɧɟ- ɢ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɦɢ 

ɤɜɚɪɰɟɜɵɦɢ ɝɚɛɛɪɨ-ɧɨɪɢɬ-ɞɨɥɟɪɢɬɚɦɢ ɫ ɩɨɥɨɫɱɚɬɵɦɢ ɢ ɫɤɥɚɞɱɚɬɵɦɢ 
ɬɟɤɫɬɭɪɚɦɢ ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɢ ɬɚɤɫɢɬɨɜɵɦɢ ɬɟɤɫɬɭɪɚɦɢ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɥɚɝɢɨɤɥɚɡɚ, ɩɢɪɨɤɫɟɧɨɜ ɢ 
ɬɢɬɚɧɨɦɚɝɧɟɬɢɬɚ. ɉɪɢɱɢɧɚ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɜɚɪɰɚ - ɨɛɢɥɢɟ 
ɚɧɨɪɬɢɬɚ ɢ ɛɢɬɨɜɧɢɬɚ, ɛɟɞɧɵɯ ɤɪɟɦɧɟɡɺɦɨɦ. ɉɪɟɨɛɥɚɞɚɸɳɭɸ ɱɚɫɬɶ ɨɛɴɺɦɚ 
ɩɨɪɨɞ ɫɥɚɝɚɸɬ ɚɧɨɪɬɢɬ ɫ ɨɬɨɪɨɱɤɚɦɢ ɛɢɬɨɜɧɢɬɚ, ɛɢɬɨɜɧɢɬ, ɚɜɝɢɬ ɢ ɝɢɩɟɪɫɬɟɧ. 
ɉɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ ɧɢɦɢ ɜɵɩɨɥɧɹɸɬ ɥɚɛɪɚɞɨɪ, ɚɧɞɟɡɢɧ, ɮɟɪɪɨɚɜɝɢɬ, 
ɮɟɪɪɨɝɢɩɟɪɫɬɟɧ, ɬɢɬɚɧɨɦɚɝɧɟɬɢɬ, ɢɥɶɦɟɧɢɬ. ɋ ɢɥɶɦɟɧɢɬɨɦ ɚɫɫɨɰɢɢɪɭɸɬ 
ɪɟɞɤɢɣ ɬɢɬɚɧɢɫɬɵɣ ɛɢɨɬɢɬ ɫ 4-5 ɦɚɫɫ. % TТOβ, ɯɥɨɪ-ɝɢɞɪɨɤɫɢɥ-ɮɬɨɪɚɩɚɬɢɬ ɫ 
1 % SЫ  ɢ  0,5 % ɥɺɝɤɢɯ  ɥɚɧɬɚɧɢɞɨɜ, ɦɨɧɨɤɥɢɧɧɵɣ ɩɢɪɪɨɬɢɧ  FО7S8,  ɰɢɪɤɨɧ,  
ɨɪɬɢɬ ɫ ɤɚɣɦɚɦɢ ɪɟɞɤɨɡɟɦɟɥɶɧɨɝɨ ɷɩɢɞɨɬɚ,  ɬɨɪɢɬ. ɇɚɢɛɨɥɟɟ ɩɨɡɞɧɢɟ 
ɨɛɪɚɡɨɜɚɧɢɹ – ɤɜɚɪɰ ɢ/ɢɥɢ ɝɪɚɧɨɮɢɪɨɜɵɟ ɫɪɚɫɬɚɧɢɹ ɤɜɚɪɰ - ɨɥɢɝɨɤɥɚɡ ɢ ɤɜɚɪɰ 
- ɨɪɬɨɤɥɚɡ-ɦɢɤɪɨɩɟɪɬɢɬ.  
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ɉɨɜɵɲɟɧɧɵɟ ɫɨɞɟɪɠɚɧɢɹ ɦɢɧɚɥɚ ɲɩɢɧɟɥɢ - ɝɟɪɰɢɧɢɬɚ ɜ 
ɬɢɬɚɧɨɦɚɝɧɟɬɢɬɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɨɧ ɤɪɢɫɬɚɥɥɢɡɨɜɚɥɫɹ ɢɡ 
ɧɟɞɨɫɵɳɟɧɧɨɝɨ ɤɪɟɦɧɟɡɺɦɨɦ ɪɚɫɩɥɚɜɚ. Ɉ ɬɨɦ, ɱɬɨ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɸɞɚɝɫɤɚɹ ɦɚɝɦɚ ɛɵɥɚ ɧɟɞɨɫɵɳɟɧɚ ɤɪɟɦɧɟɡɺɦɨɦ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɧɚɥɢɱɢɟ ɛɚɞɞɟɥɟɢɬɚ – ɨɤɫɢɞɚ ɰɢɪɤɨɧɢɹ, ɰɢɪɤɨɧɨɥɢɬɚ - 
ɫɥɨɠɧɨɝɨ ɨɤɫɢɞɚ ɬɢɬɚɧɚ – ɰɢɪɤɨɧɢɹ – ɠɟɥɟɡɚ – ɢɬɬɪɢɹ,  ɱɟɜɤɢɧɢɬɚ –   
ɫɥɨɠɧɨɝɨ ɨɤɫɢɞɚ – ɫɢɥɢɤɚɬɚ  ɬɢɬɚɧɚ – ɠɟɥɟɡɚ – ɥɚɧɬɚɧɢɞɨɜ. 

ɂɥɶɦɟɧɢɬ. Ɋɚɧɧɢɣ ɢɥɶɦɟɧɢɬ ɢɡ ɫɪɚɫɬɚɧɢɣ ɫ ɬɢɬɚɧɨɦɚɝɧɟɬɢɬɨɦ 
ɫɨɞɟɪɠɢɬ ɞɨ 1 ɦɚɫɫ. % MРO ɢ 0.5-β % MЧO, ɛɟɞɟɧ ɦɢɧɚɥɨɦ ɝɟɦɚɬɢɬɚ. ɉɨɡɞɧɢɣ 
ɢɥɶɦɟɧɢɬ ɫɨɞɟɪɠɢɬ ɞɨ 0.5 % MРO ɢ 4-7 % MЧO, γ-6 % ɦɢɧɚɥɚ ɝɟɦɚɬɢɬɚ. ɋɬɨɥɶ 
ɧɢɡɤɢɟ ɫɨɞɟɪɠɚɧɢɹ ɦɢɧɚɥɚ ɝɟɦɚɬɢɬɚ ɜ ɢɥɶɦɟɧɢɬɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɢɡɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɜɨɞɵ ɜ ɚɸɞɚɝɫɤɨɣ ɦɚɝɦɟ.  

ɐɢɪɤɨɧɨɥɢɬ–(В) 3Ɉ. ɐɢɪɤɨɧɨɥɢɬ ɪɚɡɜɢɬ ɜ ɳɟɥɨɱɧɵɯ ɦɚɝɦɚɬɢɬɚɯ ɢ 
ɜɵɫɨɤɨɳɟɥɨɱɧɵɯ ɦɟɬɚɫɨɦɚɬɢɬɚɯ (Ȼɨɪɨɞɢɧ ɢ ɞɪ., 1λ56; Ʉɭɯɚɪɟɧɤɨ ɢ ɞɪ., 1λ65; 
Ʉɚɩɭɫɬɢɧ, 1λ71; Ivanikov et al., 1λλ8). ȼ ɧɟɳɟɥɨɱɧɵɯ ɦɚɝɦɚɬɢɬɚɯ, ɩɨ-

ɜɢɞɢɦɨɦɭ, ɭɫɬɚɧɨɜɥɟɧ ɜɩɟɪɜɵɟ. ȼ ɚɸɞɚɝɫɤɢɯ ɝɚɛɛɪɨɢɞɚɯ ɫɥɚɝɚɟɬ 
ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɤɪɢɫɬɚɥɥɵ ɞɥɢɧɨɣ ɞɨ 80 ɦɢɤɪɨɧ ɢ ɢɯ ɫɪɚɫɬɚɧɢɹ. ɋɨɫɬɚɜ 
ɦɢɧɟɪɚɥɚ ɨɬɜɟɱɚɟɬ (Y0.71Ca0.40Nd0.19Ce0.14Th0.10Gd0.07Sm0.06Na0.05U0.04 

La0.04Pr0.02Sc0.01Fe
3+

0.16)1.99(Fe
2+

0.70Fe
3+

0.24V0.04Mn0.02)1(Zr1.87Nb0.05Ti0.04Hf0.02Ta0.02)2

Ti3.01O14, ɢɥɢ з(Y,Ca,REE)2Fe
2+

1Zr2Ti3O14. Cɨɫɬɚɜ ɨɬɜɟɱɚɟɬ ɰɢɪɤɨɧɨɥɢɬɭ γɈ 
(Strunz, Nickel, β001). Ɉɬɥɢɱɚɟɬɫɹ ɩɪɟɨɛɥɚɞɚɧɢɟɦ Y ɜ ɩɟɪɜɨɣ 
ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɨɣ ɩɨɡɢɰɢɢ ɢ Nd ɧɚɞ CО.  

ɑɟɜɤɢɧɢɬ-(Ce) ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɺɧ, ɫɥɚɝɚɟɬ ɫɥɨɠɧɨ ɢ 
ɫɟɤɬɨɪɢɚɥɶɧɨ  ɡɨɧɚɥɶɧɵɟ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɤɪɢɫɬɚɥɥɵ ɞɥɢɧɨɣ ɞɨ 100 ɦɢɤɪɨɧ. 
ɋɨɫɬɚɜ ɦɢɧɟɪɚɥɚ – 

(Ce1.53-1.69La0.77-0.95Nd0.46-0.50Pr0.11-0.15Y0.07-0.16Sc0.06-0.08Sm0.03-0.04Gd0.03-0.04Ca0.57-

0.64)3.97-4 (Ti2.83-2.97Fe
3+

0.45-0.73Al0.17-0.20V0.06-0.20Th0.07-0.13Zr0-0.12Hf0-0.02)4-4.03(Fe
2+

0.90-

0.97Mg0-0.10Mn0-0.04)1 [Si3.90-4Al0-0.10O22].  

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɱɟɜɤɢɧɢɬɚ ɡɚɦɟɳɟɧɚ ɨɪɬɢɬɨɦ-(ɋɟ).  
ȼɨɡɦɨɠɧɨ, ɰɢɪɤɨɧɨɥɢɬ ɢ ɱɟɜɤɢɧɢɬ ɫɨɯɪɚɧɢɥɢɫɶ ɜ ɝɚɛɛɪɨɢɞɚɯ Ⱥɸ-Ⱦɚɝɚ, 

ɩɨɫɤɨɥɶɤɭ ɜ ɢɧɬɪɭɡɢɜɟ ɫɥɚɛɨ ɩɪɨɹɜɥɟɧɵ ɩɨɡɞɧɟ- ɢ ɩɨɫɥɟɦɚɝɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. 

Ȼɚɞɞɟɥɟɢɬ ɫɥɚɝɚɟɬ ɭɩɥɨɳɺɧɧɵɟ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɤɪɢɫɬɚɥɥɵ ɞɥɢɧɨɣ ɞɨ 
60 ɦɢɤɪɨɧ. Ɉɛɪɚɡɭɟɬ ɫɪɚɫɬɚɧɢɹ ɫ ɱɟɜɤɢɧɢɬɨɦ, ɜɤɥɸɱɟɧɢɹ ɜ ɯɚɥɶɤɨɩɢɪɢɬɟ ɢ 
ɛɢɨɬɢɬɟ. ɋɨɞɟɪɠɢɬ 1.7-5.6, ɜ ɫɪɟɞɧɟɦ β.8 ɦɚɫɫ. % HfO2, 0.7-2.1, ɜ ɫɪɟɞɧɟɦ 
1.4 % Nb2O5, ɫɥɟɞɵ U ɢ Th. ɋɨɫɬɚɜ ɛɚɞɞɟɥɟɢɬɚ Ⱥɸ-Ⱦɚɝɚ - (Zr0.93-0.95Hf0.01-

0.03Nb0.01-0.02Fe0-0.03Ti0.01-0.02)1O2. 

ɐɢɪɤɨɧ ɩɪɟɞɫɬɚɜɥɟɧ ɤɪɢɫɬɚɥɥɚɦɢ ɞɜɭɯ ɝɟɧɟɪɚɰɢɣ. ɐɢɪɤɨɧ–I 

(ɪɟɫɬɢɬɨɜɵɣ) ɨɛɪɚɡɭɟɬ ɨɛɢɥɶɧɵɟ ɦɟɥɤɢɟ ɤɪɢɫɬɚɥɥɵ, ɢɧɬɟɧɫɢɜɧɨ 
ɤɨɪɪɨɞɢɪɨɜɚɧɧɵɟ, ɫ ɦɧɨɠɟɫɬɜɨɦ ɥɚɤɭɧ, ɫ ɧɚɪɭɲɟɧɧɨɣ ɡɨɧɚɥɶɧɨɫɬɶɸ, ɫ 
ɜɤɥɸɱɟɧɢɹɦɢ ɦɟɥɤɢɯ ɡɺɪɟɧ ɬɨɪɢɬɚ ɢ ɫɪɚɫɬɚɧɢɹ ɫ ɬɨɪɢɬɨɦ. ȼ ɪɹɞɟ ɨɛɪɚɡɰɨɜ 
ɝɚɛɛɪɨɢɞɨɜ Ⱥɸ-Ⱦɚɝɚ ɪɚɡɜɢɬ ɩɨɱɬɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɪɟɫɬɢɬɨɜɵɣ ɰɢɪɤɨɧ. 
Ɉɱɟɜɢɞɧɨ, ɢɦɟɧɧɨ ɞɥɹ ɰɢɪɤɨɧɚ ɷɬɨɝɨ ɬɢɩɚ ɩɨɥɭɱɟɧɚ ɨɰɟɧɤɚ ɜɨɡɪɚɫɬɚ ɛɨɥɟɟ β 
ɦɥɪɞ ɥɟɬ (ɒɧɸɤɨɜɚ, β01γ). ɐɢɪɤɨɧ-I ɨɛɨɝɚɳɺɧ ɝɚɮɧɢɟɦ, ɫɨɞɟɪɠɢɬ ɞɨ 
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5.1 ɦɚɫɫ. % HfO2, ɜɟɥɢɱɢɧɚ ZrO2:HfO2 ɜ ɧɺɦ ɞɨɯɨɞɢɬ ɞɨ 1β. ɐɢɪɤɨɧ-II 

(ɧɨɜɨɨɛɪɚɡɨɜɚɧɧɵɣ) ɫɥɚɝɚɟɬ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɤɪɢɫɬɚɥɥɵ ɫ ɩɪɚɜɢɥɶɧɨɣ 
ɡɨɧɚɥɶɧɨɫɬɶɸ, ɛɟɞɟɧ ɢ ɤɪɚɣɧɟ ɛɟɞɟɧ ɝɚɮɧɢɟɦ ɫɨɞɟɪɠɢɬ 0.5-1.5 ɦɚɫɫ. % HfO2, 

ɜɟɥɢɱɢɧɚ ZrO2 : HfO2 125-41, ɫɪɟɞɧɹɹ 46. ɋɨɞɟɪɠɢɬ 1.5-1.8 % Nb2O5.  

Ɍɨɪɢɬ ɩɪɟɞɫɬɚɜɥɟɧ ɤɪɢɫɬɚɥɥɚɦɢ ɞɜɭɯ ɝɟɧɟɪɚɰɢɣ. Ɍɨɪɢɬ–I (ɪɟɫɬɢɬɨɜɵɣ) 
ɫɥɚɝɚɟɬ ɨɛɢɥɶɧɵɟ ɦɟɥɤɢɟ ɡɺɪɧɚ ɜ ɚɫcɨɰɢɚɰɢɢ ɫ ɰɢɪɤɨɧɨɦ-I. ȼ ɪɹɞɟ ɨɛɪɚɡɰɨɜ 
ɝɚɛɛɪɨɢɞɨɜ Ⱥɸ-Ⱦɚɝɚ ɪɚɡɜɢɬ ɩɨɱɬɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɚɧɧɵɣ ɬɨɪɢɬ. Ɍɨɪɢɬ-I 

ɫɨɞɟɪɠɢɬ γ.λ-8.1, ɜ ɫɪɟɞɧɟɦ 6.1 ɦɚɫɫ. % UO2, ɜɟɥɢɱɢɧɚ ThO2 : UO2 = 8-18, ɜ 
ɫɪɟɞɧɟɦ 1γ. ɋɨɞɟɪɠɢɬ ɞɨ 1.7, ɜ ɫɪɟɞɧɟɦ 1.1 % Y2O3, ɞɨ 1.1, ɜ ɫɪɟɞɧɟɦ 0.7 % 
Ɋ2Ɉ5, ɩɪɢɦɟɫɢ Sc, Nd, Sm, Dy, Ho, Er. Ɍɢɩɢɱɧɵɣ ɫɨɫɬɚɜ ɬɨɪɢɬɚ-I - (Th0.88-

0.93U0.05-0.07Y0.01-0.04)1[Si0.96-0.99P0.01-0.04O4Ж. Ɍɨɪɢɬ-II ɫɥɚɝɚɟɬ ɨɝɪɚɧɺɧɧɵɟ 
ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɤɪɢɫɬɚɥɥɵ, ɧɚɪɨɫɲɢɟ ɧɚ ɰɢɪɤɨɧ-II. Ȼɟɞɟɧ ɭɪɚɧɨɦ, ɫɨɞɟɪɠɢɬ 
1.5 ɦɚɫɫ. % UO2, ɜɟɥɢɱɢɧɚ ThO2 : UO2 45. ɋɨɞɟɪɠɢɬ 1 % Y2O3, 0.4 % Ɋ2Ɉ5, 

ɩɪɢɦɟɫɶ Gd. Ɍɢɩɢɱɧɵɣ ɫɨɫɬɚɜ ɬɨɪɢɬɚ-II ɨɬɜɟɱɚɟɬ 
(Th0.95U0.02Y0.03)1[Si0.98P0.02O4].  

Ɉɪɬɢɬ-(ɋɟ) ɫɥɚɝɚɟɬ ɫɟɤɬɨɪɢɚɥɶɧɨ ɡɨɧɚɥɶɧɵɟ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ɤɪɢɫɬɚɥɥɵ 
ɞɥɢɧɨɣ ɞɨ 150 ɦɢɤɪɨɧ, ɱɚɫɬɨ ɫ ɪɟɥɢɤɬɚɦɢ ɱɟɜɤɢɧɢɬɚ. ɋɨɞɟɪɠɢɬ 0.5-

4.4 ɦɚɫɫ. % V2O3, 1.1-3.4 % TiO2. Ɍɢɩɢɱɧɵɣ ɫɨɫɬɚɜ ɨɪɬɢɬɚ – 

Ca1(Ce0.51La0.29Nd0.14Pr0.04Sc0.01Y0.01)1(Fe
2+

0.96Mg0.04)1 

(Al1.50Fe
3+

0.32Ti0.07Fe
2+

0.06V0.04)2[O/OH/Si0.96Al0.04O4/Si2O7Ж. ɇɟɪɟɞɤɨ ɨɪɬɢɬ 
ɨɤɪɭɠɺɧ ɤɚɣɦɨɣ ɡɨɧɚɥɶɧɨɝɨ ɪɟɞɤɨɡɟɦɟɥɶɧɨɝɨ ɷɩɢɞɨɬɚ, ɛɟɞɧɨɝɨ V ɢ Ti. 

Ɍɢɩɢɱɧɵɣ ɫɨɫɬɚɜ REE-ɷɩɢɞɨɬɚ-(ɋɟ)  -  
(Ca1.48Mn0.02)1.50 (Ce0.21Nd0.10La0.08Y0.04Pr0.02Sm0.02Gd0.01Sc0.01)0.49Fe

2+
0.51 

(Al1.85Fe
3+

0.63Ti0.01V0.01)2.50[O/OH/SiO4/Si2O7]. 

ɉɨɫɥɟɦɚɝɦɚɬɢɱɟɫɤɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɢɧɬɪɭɡɢɜɧɵɯ ɩɨɪɨɞɚɯ Ⱥɸ-Ⱦɚɝɚ 
ɪɚɡɜɢɬɵ ɫɥɚɛɨ.  ɗɬɨ ɯɥɨɪɫɨɞɟɪɠɚɳɢɟ ɚɦɮɢɛɨɥɵ - ɝɚɫɬɢɧɝɫɢɬ ɢ ɷɞɟɧɢɬ ɢ 
ɛɢɨɬɢɬ – ɥɟɩɢɞɨɦɟɥɚɧ М β-β.5 ɦɚɫɫ. % ɯɥɨɪɚ, ɡɚɦɟɳɚɸɳɢɟ ɦɚɝɦɚɬɢɱɟɫɤɢɟ 
ɩɢɪɨɤɫɟɧɵ; ɩɢɪɢɬ, ɡɚɦɟɳɚɸɳɢɣ ɩɢɪɪɨɬɢɧ; ɬɨɧɤɚɹ ɜɤɪɚɩɥɟɧɧɨɫɬɶ 
ɯɚɥɶɤɨɩɢɪɢɬɚ; ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɪɟɞɤɢɟ ɦɟɥɶɱɚɣɲɢɟ ɡɺɪɧɚ ɝɚɥɟɧɢɬɚ, ɫɮɚɥɟɪɢɬɚ, 
ɤɨɛɚɥɶɬɢɫɬɨɝɨ ɚɪɫɟɧɨɩɢɪɢɬɚ, ɤɪɚɣɧɟ ɪɟɞɤɨɝɨ ɝɟɫɫɢɬɚ, ȼ ɭɱɚɫɬɤɚɯ ɪɚɡɜɢɬɢɹ 
ɩɢɪɢɬɚ ɮɢɤɫɢɪɭɟɬɫɹ ɦɨɧɚɰɢɬ. ɋɨɫɬɚɜ ɦɨɧɚɰɢɬɚ-(ɋɟ) ɨɬɜɟɱɚɟɬ ɮɨɪɦɭɥɟ 
(CО0.47LК0.β5NН0.14PЫ0.04SЦ0.01GН0.01CК0.04TС0.0β ГЫ0.0β)1ДPO4Ж.  

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ (ɝɪɚɧɬ 16-05-00241). 


