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ɉɪɢ ɝɟɧɟɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɪɚɡɥɢɱɧɵɯ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɦɚɥɨ 
ɭɞɟɥɹɟɬɫɹ ɜɧɢɦɚɧɢɹ ɬɜɟɪɞɨɮɚɡɧɵɦ ɦɟɯɚɧɢɡɦɚɦ ɦɢɧɟɪɚɥɨɨɛɪɚɡɨɜɚɧɢɹ, 
ɩɪɨɢɫɯɨɞɹɳɢɦ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ ɜɟɳɟɫɬɜɚ, ɬɚɤ ɤɚɤ ɫɱɢɬɚɟɬɫɹ, 
ɱɬɨ ɬɜɟɪɞɨɮɚɡɧɵɟ ɩɪɨɰɟɫɫɵ ɦɢɧɟɪɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɹɜɥɹɸɬɫɹ ɦɚɫɲɬɚɛɧɵɦɢ 
ɢ ɩɪɨɬɟɤɚɸɬ ɤɪɚɣɧɟ ɦɟɞɥɟɧɧɨ. Ɉɞɧɚɤɨ ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, 
ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɜɟɪɞɨɮɚɡɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ 
ɷɦɢɫɫɢɢ ɷɥɟɦɟɧɬɨɜ ɩɪɢɦɟɫɢ, ɨɛɪɚɡɨɜɚɧɢɟ ɧɚɧɨɱɚɫɬɢɰ, ɢɯ ɚɝɪɟɝɚɰɢɹ ɢ 
ɚɝɥɨɦɟɪɚɰɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɨɪɦɢɪɭɸɬɫɹ ɧɨɜɵɟ ɮɚɡɨɜɵɟ ɚɫɫɨɰɢɚɰɢɢ, 
ɭɫɬɚɧɨɜɥɟɧɚ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɚɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɢɡɭɱɢɬɶ ɩɪɨɰɟɫɫɵ ɢ ɦɟɯɚɧɢɡɦɵ ɨɛɪɚɡɨɜɚɧɢɹ 
ɢɧɞɢɜɢɞɨɜ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɩɪɢ ɬɜɟɪɞɨɮɚɡɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ 
ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɜɨɛɨɞɧɨɦ 
ɤɨɧɬɚɤɬɟ. 

ɉɨ ɡɧɚɱɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ Ⱦɟɛɚɹ (D) ɛɥɚɝɨɪɨɞɧɵɟ 
ɦɟɬɚɥɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ (TN) ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ (D>TN) – Ru, Os, Rh ɢ Ir ɢ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ (D<TN) – Pd, Pt, Ag, Au. 
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ɇɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɚɹ ɝɪɭɩɩɚ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɬɟɦ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɛɥɢɡɤɢɯ ɤ ɧɨɪɦɚɥɶɧɵɦ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɚɬɨɦɨɜ 
ɪɟɲɟɬɤɢ ɧɚɥɨɠɟɧɵ ɬɟɩɥɨɜɵɟ ɤɨɥɟɛɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɯɨɠɞɟɧɢɟ ɩɪɢɦɟɫɟɣ 
ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɬɪɭɤɬɭɪɭ ɷɬɢɯ ɦɟɬɚɥɥɨɜ ɧɟ ɜɵɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. ɉɪɢɦɟɫɢ ɦɨɝɭɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɜɨɛɨɞɧɨ 
ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɢɯ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɟ, ɬɨ ɟɫɬɶ ɨɛɪɚɡɨɜɵɜɚɬɶ ɢɞɟɚɥɶɧɵɟ 
ɬɜɟɪɞɵɟ ɪɚɫɬɜɨɪɵ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɛɥɢɡɤɢɯ ɤ D ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɨɥɟɛɚɧɢɹ 
ɡɚɬɭɯɚɸɬ, ɚ ɚɦɩɥɢɬɭɞɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɪɟɲɟɬɤɢ ɬɟɦ ɦɟɧɶɲɟ, ɱɟɦ 
ɛɨɥɶɲɟ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ D ɜɟɳɟɫɬɜɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɪɟɞɵ. ȼ 
ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɤɨɥɥɟɤɬɢɜɧɵɟ ɞɟɣɫɬɜɢɹ ɚɬɨɦɨɜ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɭɩɨɪɹɞɨɱɟɧɢɟ, ɨɱɢɳɟɧɢɟ ɨɬ ɩɪɢɦɟɫɟɣ.  

ɉɨɪɨɲɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ, ɩɨɥɭɱɟɧɵ ɦɟɬɨɞɨɦ 
ɯɢɦɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɗɉȽ ɞɨ ɦɟɬɚɥɥɨɜ ɢɡ ɪɚɫɬɜɨɪɨɜ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ 
ɮɢɥɶɬɪɚɰɢɟɣ, ɩɪɨɦɵɜɤɨɣ ɢ ɫɭɲɤɨɣ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɜɵɞɟɥɹɸɳɢɦɢɫɹ 
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ɢɡ ɪɚɫɬɜɨɪɚ ɱɚɫɬɢɰɚɦɢ ɦɟɬɚɥɥɚ (ɞɢɫɩɟɪɫɧɚɹ ɮɚɡɚ), ɧɚɯɨɞɹɳɢɦɢɫɹ ɜɨ 
ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɠɢɞɤɨɫɬɢ (ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɟ), ɩɪɢɜɨɞɢɬ ɤ 
ɚɤɬɢɜɢɡɚɰɢɢ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɢɧɬɟɝɪɚɰɢɢ (ɤɥɚɫɬɟɪɢɡɚɰɢɹ), ɩɪɢ ɤɨɬɨɪɨɣ  

ɨɛɪɚɡɭɸɬɫɹ ɚɧɫɚɦɛɥɢ - ɤɥɚɫɬɟɪɵ ɪɚɡɥɢɱɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɤɨɬɨɪɵɟ 
ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɪɵɯɥɵɟ ɯɥɨɩɶɟɜɢɞɧɵɟ ɫɤɨɩɥɟɧɢɹ ɮɥɨɤɤɭɥɵ. ɋɢɫɬɟɦɚ ɩɨɫɥɟ 
ɭɞɚɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɬɚɤɠɟ ɨɫɬɚɟɬɫɹ ɞɜɭɯɮɚɡɧɨɣμ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɜ ɜɢɞɟ 
ɮɥɨɤɤɭɥ ɢ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɤɥɚɫɬɟɪɨɜ ɢ ɡɚɩɨɥɧɹɸɳɢɣ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ 
ɧɢɦɢ ɝɚɡ (ɜɨɡɞɭɯ). ɋɢɫɬɟɦɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɧɚɫɵɳɟɧɚ, ɧɚɯɨɞɢɬɫɹ ɜ 
ɧɟɪɚɜɧɨɜɟɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɚɤɬɢɜɚɰɢɢ ɬɜɟɪɞɨɮɚɡɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɇɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ ɩɚɥɥɚɞɢɹ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɜɚɡɢɚɦɨɪɮɧɭɸ ɫɭɛɫɬɚɧɰɢɸ ɫ ɜɵɞɟɥɟɧɢɟɦ ɜ ɧɟɣ 
ɨɛɨɫɨɛɥɟɧɧɵɯ ɱɚɫɬɢɰ ɞɜɭɯ ɦɚɫɲɬɚɛɧɵɯ ɭɪɨɜɧɟɣ  5-β0 ɧɦ ɢ 40-150 ɧɦ 
(ɪɢɫ. 1).  

 

 

Ɋɢɫ. 1. Ɍɜɟɪɞɨɮɚɡɧɚɹ ɷɜɨɥɸɰɢɹ ɩɚɥɥɚɞɢɹ 
(D<TN) 

 
Ɋɢɫ. β. Ɍɜɟɪɞɨɮɚɡɧɚɹ ɷɜɨɥɸɰɢɹ ɪɨɞɢɹ 

(D>TN) 

 

ɋɪɟɞɢ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɩɪɟɨɛɥɚɞɚɸɬ ɨɤɪɭɝɥɵɟ ɱɚɫɬɢɰɵ ɫ ɧɟɱɟɬɤɢɦɢ 
ɝɪɚɧɢɰɚɦɢ  ɪɚɡɦɟɪɚɦɢ 5.5 – 7 ɧɦ, ɛɨɥɟɟ ɤɪɭɩɧɵɟ 15-β0 ɧɦ ɨɬɦɟɱɚɸɬɫɹ 
ɷɩɢɡɨɞɢɱɟɫɤɢ. ȼɬɨɪɚɹ ɝɪɭɩɩɵ ɨɛɨɫɨɛɥɟɧɢɣ, ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɱɚɫɬɢɰɚɦɢ ɪɚɡɥɢɱɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɨɛɪɚɡɨɜɚɧɧɵɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɝɪɟɝɚɰɢɢ 
ɱɚɫɬɢɰ ɩɟɪɜɨɣ ɝɪɭɩɩɵ, ɢɥɢ ɢɦɟɸɳɢɯ ɤɜɚɡɢɚɦɨɪɮɧɭɸ ɫɬɪɭɤɬɭɪɭ ɛɟɡ 
ɜɵɞɟɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɪɚɡɦɟɪɨɦ 60 ɧɦ (ɪɢɫ. 1). 
ɍɠɟ ɧɚ ɷɬɨɣ ɫɬɚɞɢɢ ɜ ɨɛɳɟɣ ɦɚɫɫɟ ɱɚɫɬɢɰ ɧɚɛɥɸɞɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɛɨɥɟɟ ɩɥɨɬɧɨɣ ɫɬɪɭɤɬɭɪɵ. Ⱦɚɥɶɧɟɣɲɢɟ ɩɪɨɰɟɫɫɵ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɢɜɨɞɹɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɫɥɨɢɫɬɨɣ ɱɟɲɭɣɱɚɬɨɣ ɫɬɪɭɤɬɭɪɵ. 
ɋɥɨɢ ɫɜɨɪɚɱɢɜɚɸɬɫɹ, ɨɛɪɚɡɭɹ ɩɭɫɬɨɬɟɥɵɟ ɮɨɪɦɵ ɫ ɜɵɪɚɠɟɧɧɵɦ ɞɜɭɫɥɨɠɧɵɦ 
ɫɬɪɨɟɧɢɟɦ ɫɬɟɧɨɤ. ȼɧɭɬɪɟɧɧɢɣ ɫɥɨɣ ɩɥɨɬɧɵɣ  ɫ ɷɥɟɦɟɧɬɚɦɢ ɭɩɨɪɹɞɨɱɟɧɢɹ. 
ȼɧɟɲɧɢɣ ɫɥɨɣ ɫɨɫɬɨɢɬ ɢɡ ɱɟɲɭɟɤ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɜɨɛɨɞɧɵɦ ɫɨɱɥɟɧɟɧɢɟɦ. 

Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ Ⱦɟɛɚɹ ɤɨɬɨɪɵɯ ɜɵɲɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɩɪɨɰɟɫɫɵ ɬɜɟɪɞɨɮɚɡɧɨɝɨ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɢ ɭɩɨɪɹɞɨɱɟɧɢɹ ɩɪɨɬɟɤɚɸɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ. Ɍɚɤ, 



79 

 

ɧɚɩɪɢɦɟɪ, ɧɚ ɪɢɫ. β ɩɨɤɚɡɚɧɵ ɫɬɪɭɤɬɭɪɵ ɬɜɟɪɞɨɮɚɡɧɨɝɨ ɭɩɨɪɹɞɨɱɟɧɢɹ 
ɩɨɪɨɲɤɨɜ ɪɨɞɢɹ.  

 ȼ ɨɛɥɚɫɬɢ ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɦɚɫɲɬɚɛɨɜ ɜɵɞɟɥɹɟɬɫɹ ɬɪɢ ɦɟɡɨ-ɭɪɨɜɧɹ 
ɬɜɟɪɞɨɮɚɡɧɨɣ ɷɜɨɥɸɰɢɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɩɨɪɨɲɤɨɜ ɦɟɬɚɥɥɨɜ ɩɥɚɬɢɧɨɜɨɣ 
ɝɪɭɩɩɵ. ɉɟɪɜɵɣ – ɢɧɬɟɝɪɚɰɢɹ ɜɟɳɟɫɬɜɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɥɚɫɬɟɪɨɜ ɢ ɮɥɨɤɤɭɥ. 
ȼɬɨɪɨɣ – ɢɧɬɟɝɪɚɰɢɹ ɮɥɨɤɤɭɥ ɢ ɛɨɥɟɟ ɦɟɥɤɢɯ ɤɥɚɫɬɟɪɨɜ, ɭɩɥɨɬɧɟɧɢɟ ɢ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚɧɨɩɥɚɫɬɢɧ (ɱɟɲɭɟɤ). Ɍɪɟɬɢɣ – 

ɪɟɥɚɤɫɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɫɬɪɭɤɬɭɪɟ ɧɚɧɨɩɥɚɫɬɢɧ, ɢɯ ɢɧɬɟɝɪɚɰɢɹ ɫ 
ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɬɨɧɤɢɯ ɫɥɨɢɫɬɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɟɞɢɧɢɰ ɦɢɤɪɨɭɪɨɜɧɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɟɠɞɭ 
ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɩɨɪɨɲɤɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɮɮɟɤɬɵ ɢɯ ɚɝɪɟɝɚɰɢɢ 
ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɧɨɫɹɬ ɪɚɡɦɟɪɧɵɣ ɯɚɪɚɤɬɟɪ. ɇɟɫɦɨɬɪɹ ɧɚ 
ɩɪɨɰɟɫɫɵ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɨɝɨ ɭɤɪɭɩɧɟɧɢɹ, ɧɚɧɨɱɚɫɬɢɰɵ ɧɟ ɬɟɪɹɸɬ ɫɜɨɟɣ 
ɫɬɪɭɤɬɭɪɧɨɣ ɢɧɞɢɜɢɞɭɚɥɶɧɨɫɬɢ ɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɟɞɢɧɢɰɚɦɢ, 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɤɢɧɟɬɢɤɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɹɯ. ɗɮɮɟɤɬɵ 
ɦɢɤɪɨɤɚɩɫɭɥɢɪɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɥɨɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ 
ɨɛɨɥɨɱɤɢ, ɨɛɨɫɨɛɥɹɸɳɟɣ ɨɛɪɚɡɭɟɦɵɟ ɡɟɪɧɚ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɩɭɫɬɨɬɚ 
ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɛɴɟɦɟ, ɥɨɤɚɥɢɡɭɹɫɶ ɜ ɧɚɧɨɩɨɪɚɯ, ɨɛɪɚɡɭɹ 
ɩɨɪɢɫɬɭɸ ɦɚɬɪɢɰɭ. 


