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ɌɂɌȺɇɈȼɕȿ ȽɊȺɇȺɌɕ ȼ ɄɈɅɅȿɄɐɂɂ ɆɂɇȿɊȺɅɈȽɂɑȿɋɄɈȽɈ ɆɍɁȿə 
ɂɆȿɇɂ Ⱥ.ȿ. ɎȿɊɋɆȺɇȺ ɊȺɇ 

 

Ƚɪɢɰɟɧɤɨ ɘ.Ⱦ. (Ygritsenko@rambler.ru) 
Ɇɨɫɤɨɜɫɤɨɟ ɨɬɞɟɥɟɧɢɟ. Ɇɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɦɭɡɟɣ ɢɦɟɧɢ Ⱥ.ȿ. Ɏɟɪɫɦɚɧɚ ɊȺɇ, Ɇɨɫɤɨɜɫɤɢɣ 
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Ɍɢɬɚɧɨɜɵɟ ɝɪɚɧɚɬɵ ɢɡɜɟɫɬɧɵ ɞɚɜɧɨ ɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜɨ ɦɧɨɝɢɯ 

ɫɤɚɪɧɨɜɵɯ ɢ ɤɚɪɛɨɧɚɬɢɬɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ, ɜ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ 
ɝɥɚɜɧɵɦɢ ɩɨɪɨɞɨɨɛɪɚɡɭɸɳɢɦɢ ɦɢɧɟɪɚɥɚɦɢ, ɨɞɧɚɤɨ ɫɨɫɬɚɜ ɢ ɧɨɦɟɧɤɥɚɬɭɪɚ 
ɬɢɬɚɧɨɜɵɯ ɝɪɚɧɚɬɨɜ ɞɨ ɫɢɯ ɩɨɪ ɹɜɥɹɸɬɫɹ ɩɪɟɞɦɟɬɨɦ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɞɢɫɤɭɫɫɢɣ. 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɤɨɦɢɫɫɢɟɣ IεA ɩɨ ɧɨɜɵɦ ɦɢɧɟɪɚɥɚɦ, ɧɨɦɟɧɤɥɚɬɭɪɟ ɢ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ (CNεNC) ɩɪɢɧɹɬɵ ɞɜɚ ɦɢɧɟɪɚɥɚ: ɲɨɪɥɨɦɢɬ ɫ ɮɨɪɦɭɥɨɣ 
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ɜɩɟɪɜɵɟ ɨɩɢɫɚɧ ɢ ɧɚɡɜɚɧ ɒɟɩɚɪɞɨɦ (SСОЩКЫН, 1846),  ɍɢɬɧɢ (АСТЭЧОв, 1849) ɢ 
Ɋɚɦɦɟɥɶɫɛɟɪɝ (RКЦЦОХЬЛОЫР, 1850) ɭɬɨɱɧɢɥɢ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ ɲɨɪɥɨɦɢɬɚ, ɨɧɢ 
ɭɬɜɟɪɠɞɚɥɢ, ɱɬɨ ɲɨɪɥɨɦɢɬ – ɷɬɨ ɫɢɥɢɤɚɬ CК, FО ɢ TТ. ɇɚ ɞɚɧɧɵɦ ɦɨɦɟɧɬ 
ɮɨɪɦɭɥɨɣ ɤɨɧɟɱɧɨɝɨ ɱɥɟɧɚ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ Ca3Ti2(SiFe

3+
2)3O12. ɋɱɢɬɚɥɨɫɶ, ɱɬɨ 

ɝɨɪɚɡɞɨ ɛɨɥɶɲɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɩɨɥɶɡɭɟɬɫɹ ɲɨɪɥɨɦɢɬ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɦɨɪɢɦɨɬɨɢɬɨɦ, ɤɚɤ ɜ ɤɨɥɥɟɤɰɢɢ Ɇɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɦɭɡɟɹ ɢɦ. Ⱥ.ȿ. Ɏɟɪɫɦɚɧɚ 
ɊȺɇ, ɬɚɤ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ. Ɇɨɪɢɦɨɬɨɢɬ ɛɵɥ ɨɩɢɫɚɧ ɏɟɦɧɢ (Henmi et 

al., 1995) ɫ ɮɨɪɦɭɥɨɣ ɤɨɧɟɱɧɨɝɨ ɱɥɟɧɚ Ca3TiFe
2+

Si3O12. Ɇɨɪɢɦɨɬɨɢɬ ɞɨɫɬɚɬɨɱɧɨ 
ɪɟɞɨɤ ɜ ɩɪɢɪɨɞɟ. ȼ ɥɢɬɟɪɚɬɭɪɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɧɚɯɨɠɞɟɧɢɟ ɦɨɪɢɦɨɬɨɢɬɚ ɜ ɜɢɞɟ 
ɦɟɥɤɢɯ ɤɪɢɫɬɚɥɥɨɜ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɡɨɧ ɜ ɤɪɢɫɬɚɥɥɚɯ ɝɪɚɧɚɬɚ ɜ ɩɹɬɢ ɩɪɨɹɜɥɟɧɢɹɯ: 
ɫɤɚɪɧɨɜɨɟ ɩɪɨɹɜɥɟɧɢɟ Ɏɭɤɚ ɜ ɩɪɟɮɟɤɬɭɪɟ Ɉɤɚɹɦɚ ɜ əɩɨɧɢɢ – tape locality (Henmi 

e.a., 1995), ɢ ɜ ɨɫɬɚɥɶɧɵɟ ɱɟɬɵɪɟ ɧɚɯɨɞɤɢ ɫɜɹɡɚɧɵ ɫɨ ɳɟɥɨɱɧɵɦɢ ɩɨɪɨɞɚɦɢ – ɜ 
ɨɤɪɭɝɟ ɋɚɧ Ȼɟɧɢɬɨ ɜ Ʉɚɥɢɮɨɪɧɢɢ, ɋɒȺ (Armbruster e.a., 1998), ɜ ɤɨɦɩɥɟɤɫɟ Ⱥɣɫ 
Ɋɢɜɟɪ, Ȼɪɢɬɚɧɫɤɚɹ Ʉɨɥɭɦɛɢɹ, Ʉɚɧɚɞɚ (Ⱥntao, 2014), ɢ ɜ ɞɜɭɯ ɪɨɫɫɢɣɫɤɢɯ 
ɨɛɴɟɤɬɚɯ: ɧɚ ɝɨɪɟ Ɋɚɫɜɭɦɱɨɪɪ ɜ ɏɢɛɢɧɫɤɨɦ ɦɚɫɫɢɜɟ ɧɚ Ʉɨɥɶɫɤɨɦ ɩɨɥɭɨɫɬɪɨɜɟ 
(Ɇɢɯɚɣɥɨɜɚ ɢ ɞɪ., β006) ɢ ɧɚ ɪɟɤɟ Ɇɨɪɨɬɭ ɧɚ ɋɚɯɚɥɢɧɟ (Grapes e.a., 1979); 

(ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɨɩɢɫɚɧɧɨɝɨ ɜ ɷɬɨɣ ɪɚɛɨɬɟ ɬɢɬɚɧɨɜɨɝɨ ɝɪɚɧɚɬɚ ɨɬɜɟɱɚɟɬ 
ɦɨɪɢɦɨɬɨɢɬɭ). 

ȼ β016 ɝ. Ɇɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɦɭɡɟɣ ɢɦ. Ⱥ.ȿ. Ɏɟɪɫɦɚɧɚ ɊȺɇ ɨɬɦɟɬɢɥ ɫɜɨɣ 
ɬɪɺɯɫɨɬɥɟɬɧɢɣ ɸɛɢɥɟɣ. Ɇɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɦɭɡɟɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ ɪɨɫɫɢɣɫɤɨɣ Ⱥɤɚɞɟɦɢɢ ɧɚɭɤ, ɰɟɧɬɪɨɦ ɢɡɭɱɟɧɢɹ 
ɦɢɧɟɪɚɥɨɜ. ȼɚɠɧɭɸ ɪɨɥɶ ɨɧ ɢɦɟɟɬ ɤɚɤ ɯɪɚɧɢɥɢɳɟ ɦɢɧɟɪɚɥɨɜ ɢ ɷɬɚɥɨɧɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɛɪɚɧɢɟ ɦɭɡɟɹ ɧɚɫɱɢɬɵɜɚɟɬ ɛɨɥɟɟ 450000 
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ɷɤɫɩɨɧɚɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɤɨɥɨ γ760 ɦɢɧɟɪɚɥɶɧɵɯ ɜɢɞɨɜ, ɩɨ ɤɨɥɢɱɟɫɬɜɭ 
ɤɨɬɨɪɵɯ ɦɭɡɟɣ ɢɦɟɧɢ Ⱥ.ȿ. Ɏɟɪɫɦɚɧɚ ɜɯɨɞɢɬ ɜ ɬɪɨɣɤɭ ɜɟɞɭɳɢɯ ɦɭɡɟɟɜ ɦɢɪɚ.  

Ɇɭɡɟɣ ɢɦɟɟɬ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɭɸ ɤɨɥɥɟɤɰɢɸ ɬɢɬɚɧɨɜɵɯ ɢ ɬɢɬɚɧɫɨɞɟɪɠɚɳɢɯ 
ɝɪɚɧɚɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɝɥɚɫɧɨ ɤɚɬɚɥɨɝɭ 4β ɨɛɪɚɡɰɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɲɨɪɥɨɦɢɬɭ,  β 
– ɦɨɪɢɦɨɬɨɢɬɭ ɢ γ9 – ɦɟɥɚɧɢɬɭ (Ti-ɚɧɞɪɚɞɢɬɭ). ɉɟɪɜɵɟ ɨɛɪɚɡɰɵ ɲɨɪɥɨɦɢɬɚ 
ɩɨɫɬɭɩɢɥɢ ɜ ɦɭɡɟɣ ɤɨɧɰɟ XIX, ɩɨɫɥɟɞɧɢɟ – ɩɚɪɭ ɥɟɬ ɧɚɡɚɞ.  

 

 
Ɋɢɫ. ɋɨɫɬɚɜ ɬɢɬɚɧɨɜɵɯ ɝɪɚɧɚɬɨɜ ɜ ɤɨɥɥɟɤɰɢɢ Ɇɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɦɭɡɟɹ ɢɦɟɧɢ Ⱥ.ȿ. 

Ɏɟɪɫɦɚɧɚ ɊȺɇ 

 

Ȼɵɥɚ ɢɡɭɱɟɧɚ ɤɨɥɥɟɤɰɢɹ ɬɢɬɚɧɨɜɵɯ ɢ ɬɢɬɚɧɫɨɞɟɪɠɚɳɢɯ ɝɪɚɧɚɬɨɜ 
Ɇɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɦɭɡɟɹ ɢɦ. Ⱥ. ȿ Ɏɟɪɫɦɚɧɚ, ɜɤɥɸɱɚɸɳɚɹ 56 ɨɛɪɚɡɰɨɜ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɫɤɚɪɧɨɜɵɯ ɢ  ɤɚɪɛɨɧɚɬɢɬɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɦɢɪɚ. Ȼɵɥɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɛɪɚɡɰɵ ɢɡ: Ⱥɮɪɢɤɚɧɞɵ, Ʉɨɜɞɨɪɚ, ȼɭɨɪɢɹɪɜɢ, ɦɚɫɫɢɜɨɜ 
Ɍɭɪɶɟɝɨ ɦɵɫɚ, Ʉɨɥɶɫɤɢɣ ɩ-ɨɜ; ɪɭɞɧɢɤɚ Ɉɠɢɞɚɟɦɵɣ, Ɇɢɧɭɫɢɧɫɤɢɣ ɨɤɪɭɝ; Magnet 

Cove ɢ Hot Spring Co, ɋɒȺ, Valtigels, Ɍɢɪɨɥɶ, ɂɬɚɥɢɹ; Ⱥɯɦɚɬɨɜɫɤɨɣ ɤɨɩɢ, ɍɪɚɥ; 
ɉɢɬɤɹɪɚɧɬɵ, Ʉɚɪɟɥɢɹ;; Bracciano, ɂɬɚɥɢɹ; Ƚɭɥɢ, Ɉɞɢɯɢɧɱɚ, Ʉɭɝɞɚ, ɋɢɛɢɪɶ; 
Ⱦɚɯɭɭ-ɇɭɪɚ, Ɍɭɜɚ; Ɏɚɞɶɸ-Ʉɭɞɚ, Ɍɚɣɦɵɪ; Ɇɭɪɭɧ ɢ ɂɧɝɟɥɢ, Ⱥɥɞɚɧ, əɤɭɬɢɹ. 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɢɯ ɮɨɪɦɭɥ ɧɚɦɢ ɧɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɧɢ 
ɨɞɧɨɝɨ ɫɨɛɫɬɜɟɧɧɨ ɲɨɪɥɨɦɢɬɚ, ɜɫɟ ɢɫɫɥɟɞɨɜɚɧɧɵɟ ɨɛɪɚɡɰɵ ɢɦɟɸɬ ɩɟɪɟɦɟɧɧɵɣ 
ɫɨɫɬɚɜ ɨɬ ɚɧɞɪɚɞɢɬɚ ɞɨ ɦɨɪɢɦɨɬɨɢɬɚ. 
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ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɚɧɚɥɢɡɵ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɦɢɧɚɥɵ 
ɧɚɧɟɫɟɧɵ ɧɚ ɞɢɚɝɪɚɦɦɭ, ɩɪɟɞɥɨɠɟɧɧɭɸ ɜ ɪɚɛɨɬɟ Edward S. Grew and et. (2013) ɩɨ 
ɧɨɦɟɧɤɥɚɬɭɪɟ ɦɢɧɟɪɚɥɨɜ ɝɪɭɩɩɵ ɝɪɚɧɚɬɚ. ɂɡ ɧɟɟ ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɬɨɱɧɨ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢɡ ɩɨɥɹ ɱɢɫɬɨɝɨ ɚɧɞɪɚɞɢɬɚ ɞɨ 
ɩɨɥɹ, ɨɬɜɟɱɚɸɳɟɝɨ ɫɨɫɬɚɜɭ ɦɨɪɢɦɨɬɨɢɬɭ. ɇɢ ɨɞɧɨɝɨ ɲɨɪɥɨɦɢɬɚ ɫɪɟɞɢ 
ɢɡɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ. ɋɨɨɬɧɨɲɟɧɢɟ ɦɨɪɢɦɨɬɨɢɬɨɜɨɝɨ ɢ 
ɲɨɪɥɨɦɢɬɨɜɨɝɨ ɦɢɧɚɥɨɜ ɜɚɪɶɢɪɭɟɬ ɨɬ 6,9 ɞɨ 0.8 ɜ Ti-ɚɧɞɪɚɞɢɬɚɯ, 1,5–1,1 ɜ 
ɫɨɛɫɬɜɟɧɧɨ Ti-ɝɪɚɧɚɬɚɯ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɦ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ  ɦɨɪɢɦɨɬɨɢɬɚ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɲɨɪɥɨɦɢɬɚ, ɞɨɫɬɨɜɟɪɧɵɯ ɧɚɯɨɞɨɤ 
ɤɨɬɨɪɨɝɨ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ, ɱɟɦ ɫɱɢɬɚɥɨɫɶ ɪɚɧɟɟ.  
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