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Аɧɧɨɬɚɰɢɹ  

Хɢɦɢɱɟɫɤɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɵɱɧɨ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɨɛɴёɦɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɪɚɫɫɬɨɹɧɢɣ. Ʉɪɨɦɟ ɬɚɤɢɯ 

ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɨɰɟɫɫɚɯ ɯɢɦɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɩɪɨɬɟɤɚɸɬ 

ɢ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜɧɭɬɪɢɦɨɥɟɤɭɥɹɪɧɵɯ ɦɟɠɚɬɨɦɧɵɯ ɪɚɫɫɬɨɹɧɢɣ. 

Эɬɢ ɹɜɥɟɧɢɹ ɫɜɹɡɵɜɚɸɬɫɹ ɫ ɋɢɫɬɟɦɨɣ ɷɥɟɦɟɧɬɨɜ ɩɪɢɪɨɞɵ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɯɢɦɢɱɟɫɤɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, 

ɦɟɠɚɬɨɦɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, ɷɥɟɦɟɧɬ ɨɛɴёɦɚ, ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɫ ɷɥɟɦɟɧɬɨɦ 

ɨɛɴёɦɚ. 

Volumetric changes in chemical interactions 
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Abstract 

Chemical interactions are usually accompanied by volumetric changes, caused by 

changes in intermolecular distances. In addition to such macroscopic changes in the 

processes of chemical interactions, there are also microscopic changes in intramolecular 
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interatomic distances. These phenomena are associated with the System of Chemical 

Elements. 

Key words: chemical interactions, intermolecular distances, interatomic distances, 

element of volume, periodic system with volume element. 

 

Сɜɨɛɨɞɧɵɟ ɢ ɫɜɹɡɚɧɧɵɟ ɚɬɨɦɵ 

ȼ ɫɜɨɛɨɞɧɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɫɭɳɟɫɬɜɭɸɬ ɬɨɥɶɤɨ ɚɬɨɦɵ Ƚɟɥɢɹ 

ɢ ɞɪɭɝɢɯ ɛɥɚɝɨɪɨɞɧɵɯ ɝɚɡɨɜ. ȼɨ ɜɫɟɯ ɞɪɭɝɢɯ ɜɟɳɟɫɬɜɚɯ ɚɬɨɦɵ ɫɭɳɟɫɬɜɭɸɬ ɜ 

ɫɜɹɡɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ ɜ: ɝɨɦɨɹɞɟɪɧɵɯ ɞɢɦɟɪɚɯ (ɞɜɭɯɚɬɨɦɧɵɯ ɦɨɥɟɤɭɥɚɯ), 

ɝɟɬɟɪɨɹɞɟɪɧɵɯ ɬɪɢɦɟɪɚɯ, ɬɟɬɪɚɦɟɪɚɯ, …, ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɫɩɥɚɜɚɯ,  

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɧɚɧɨɱɚɫɬɢɰɚɯ, ɠɢɞɤɨɫɬɹɯ, ɚɦɨɪɮɧɵɯ ɬɜёɪɞɵɯ 

ɬɟɥɚɯ, ɤɪɢɫɬɚɥɥɚɯ, ɧɟɛɟɫɧɵɯ ɬɟɥɚɯ.  

 Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɝɨɦɨɹɞɟɪɧɵɟ ɞɜɭɯɚɬɨɦɧɵɟ 

ɦɨɥɟɤɭɥɵ  ȼɨɞɨɪɨɞɚ, Ⱥɡɨɬɚ ɢ Ʉɢɫɥɨɪɨɞɚ.  Ɉɛɪɚɡɨɜɚɧɢɟ ɞɜɭɯɚɬɨɦɧɵɯ 

ɝɨɦɨɹɞɟɪɧɵɯ ɦɨɥɟɤɭɥ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɬɨɦɨɜ ɩɪɨɬɟɤɚɟɬ ɩɨɫɪɟɞɫɬɜɨɦ 

ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ, ɯɢɦɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. ȼ ɬɚɛɥɢɰɟ ɧɢɠɟɫɥɟɞɭɸɳɟɝɨ 

ɪɢɫɭɧɤɚ ɜɨ ɜɬɨɪɨɣ ɤɨɥɨɧɤɟ ɩɪɢɜɟɞɟɧɵ ɪɚɞɢɭɫɵ R ɚɬɨɦɨɜ ȼɨɞɨɪɨɞɚ, Ⱥɡɨɬɚ ɢ 

Ʉɢɫɥɨɪɨɞɚ.  Ⱥɬɨɦ ɩɪɢɧɹɬ ɡɚ ɲɚɪɢɤ ɪɚɞɢɭɫɚ R. Ɉɛɴёɦ v ɲɚɪɢɤɚ-ɚɬɨɦɚ: 

                    v = (4/3) π R
3
 =  (4/3) π(d/2)

 3
 = (π/6) d

3
,                             (1) 

ɝɞɟ d  – ɞɢɚɦɟɬɪ ɚɬɨɦɚ.  

Ʌɨɝɢɱɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɨɛɴёɦ V ɝɨɦɨɹɞɟɪɧɨɣ ɞɜɭɯɚɬɨɦɧɨɣ ɦɨɥɟɤɭɥɵ ɛɭɞɟɬ 

ɪɚɜɟɧ ɭɞɜɨɟɧɧɨɭ ɨɛɴёɦɭ ɚɬɨɦɚ: 

                                                 V = 2 v = (π/3) d
3
                                                (2) 

 



Ɍɨɝɞɚ,                                (4/3) π (D/2)
 3
 = (π/3) d

3
                                            (3) 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɞɜɭɯɚɬɨɦɧɨɣ ɦɨɥɟɤɭɥɵ. ɂɡ ɜɵɪɚɠɟɧɢɹ (3) ɩɨɥɭɱɢɦ: 

                                                D = 2
1/3

 d = 1,26 d                                                 (4) 

ȼ ɱɟɬɜёɪɬɨɣ ɤɨɥɨɧɤɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɟ (4) ɡɧɚɱɟɧɢɹ 

ɞɢɚɦɟɬɪɨɜ ɞɜɭɯɚɬɨɦɧɵɯ ɦɨɥɟɤɭɥ Dɪ. ȼ ɬɪɟɬɶɟɣ ɤɨɥɨɧɤɟ ɩɪɢɜɟɞɟɧɵ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ  Dɷ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɜɭɯɚɬɨɦɧɵɯ ɦɨɥɟɤɭɥ. 

 

Ɋɢɫ.1. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ, ɚ ɬɚɤɠɟ ɫɨɨɬɧɨɲɟɧɢɹ ɨɛɴёɦɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɞɜɭɯɚɬɨɦɧɵɯ ɦɨɥɟɤɭɥ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ ɜɟɳɟɫɬɜ. 

 

ȼɢɞɧɨ, ɱɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɨɜ ɞɜɭɯɚɬɨɦɧɵɯ ɦɨɥɟɤɭɥ 

ɩɪɟɜɨɫɯɨɞɹɬ ɪɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ. ɂɯ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɜɫɟɯ ɬɪёɯ ɜɟɳɟɫɬɜ   

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 1  «ɩɹɬɨɣ ɤɨɥɨɧɧɨɣ». ɍ ȼɨɞɨɪɨɞɚ ɩɨɱɬɢ ɞɜɨɣɧɨɟ 

ɩɪɟɜɨɫɯɨɞɫɬɜɨ Dɷ ɧɚɞ Dɪ, ɚ ɭ Ⱥɡɨɬɚ ɢ Ʉɢɫɥɨɪɨɞɚ ɛɨɥɟɟ ɱɟɦ ɞɜɨɣɧɨɟ. «Ʌɨɝɢɱɧɨɟ 

ɩɪɟɞɩɨɥɨɠɟɧɢɟ» ɨɤɚɡɚɥɨɫɶ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɚɥɶɧɨɫɬɢ. Ɍɚɤɨɟ ɜɩɟɱɚɬɥɟɧɢɟ, 

ɛɭɞɬɨ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ: 

                                   A + A = 2A = A2 = M,                                           (5)  

ɝɞɟ Ⱥ – ɚɬɨɦ, M – ɞɜɭɯɚɬɨɦɧɚɹ ɦɨɥɟɤɭɥɚ,  ɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ:  



                                                   A + A + Ω = MΩ,                                                (6) 

ɝɞɟ Ω – ɢɡɛɵɬɨɱɧɵɣ ɨɛɴёɦ, MΩ  – ɞɜɭɯɚɬɨɦɧɚɹ ɦɨɥɟɤɭɥɚ, ɫɨɞɟɪɠɚɳɚɹ 

ɢɡɛɵɬɨɱɧɵɣ ɨɛɴёɦ Ω. 

ȼ ɫɬɪɭɤɬɭɪɟ ɡɚɩɢɫɢ ɩɪɟɜɪɚɳɟɧɢɹ (6) ɫɥɚɝɚɟɦɨɟ Ω ɮɨɪɦɚɥɶɧɨ ɮɢɝɭɪɢɪɭɟɬ 

ɤɚɤ ɩɨɥɧɨɰɟɧɧɵɣ ɢ ɪɚɜɧɨɩɪɚɜɧɵɣ ɪɟɚɝɟɧɬ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ. ɇɨ, ɩɨɫɤɨɥɶɤɭ 

ɪɟɚɥɶɧɚɹ ɦɨɥɟɤɭɥɚ ɤɨɧɤɪɟɬɧɨ ɫɨɞɟɪɠɢɬ ɢɡɛɵɬɨɱɧɵɣ ɨɛɴёɦ, ɭɪɚɜɧɟɧɢɟ (6) ɧɟ 

ɩɪɨɫɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɮɨɪɦɚɥɢɡɦ, ɚ ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɨɟ ɩɪɟɜɪɚɳɟɧɢɟ ɞɜɭɯ 

ɚɬɨɦɨɜ ɜ ɦɨɥɟɤɭɥɭ ɫ ɨɛɪɟɬɟɧɢɟɦ  «ɪɟɚɝɟɧɬɚ Ω». Ɉɬɤɭɞɚ ɠɟ ɛɟɪёɬɫɹ ɷɬɨɬ 

«ɪɟɚɝɟɧɬ»?  ȿɝɨ ɧɟ ɧɚɞɨ ɫɩɟɰɢɚɥɶɧɨ ɨɬɬɭɞɚ-ɬɨ ɞɨɫɬɚɜɥɹɬɶ ɜ ɡɨɧɭ ɪɟɚɤɰɢɢ. Эɬɨ 

«ɱɚɫɬɢɱɤɚ» ɨɛɵɱɧɨɝɨ ɬɪёɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɜɟɡɞɟ ɜɨɤɪɭɝ. ȼ ɩɪɟɜɪɚɳɟɧɢɢ (6)  Ω ɭɱɚɫɬɜɭɟɬ ɤɚɤ ɪɟɚɝɟɧɬ-ɷɥɟɦɟɧɬ, ɬɚɤɠɟ ɤɚɤ 

ɪɟɚɝɟɧɬɵ-ɚɬɨɦɵ ɷɥɟɦɟɧɬɚ Ⱥ (ȼɨɞɨɪɨɞɚ ɥɢ, Ⱥɡɨɬɚ ɥɢ, Ʉɢɫɥɨɪɨɞɚ ɥɢ), ɭ ɤɨɬɨɪɵɯ 

ɫɜɨɢ ɫɨɛɫɬɜɟɧɧɵɟ ɨɛɴёɦɵ. ɇɨ, ɟɫɥɢ Ω  ɹɜɥɹɟɬɫɹ ɪɟɚɝɟɧɬɨɦ-ɷɥɟɦɟɧɬɨɦ, ɬɨ 

ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ ɟɝɨ ɦɟɫɬɟ ɜ ɋɢɫɬɟɦɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. ȼ ɉɟɪɢɨɞɢɱɟɫɤɨɣ 

Ɍɚɛɥɢɰɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɬɚɤɨɝɨ ɷɥɟɦɟɧɬɚ ɧɟɬ. «ɇɟɬ» ɫɟɣɱɚɫ ɧɟ ɨɡɧɚɱɚɟɬ 

«ɇɟɬ» ɜɨɨɛɳɟ. ȼɫɟɝɨ 300 ɥɟɬ ɧɚɡɚɞ ɧɚɭɤɚ ɢ ɜɫё ɱɟɥɨɜɟɱɟɫɬɜɨ ɧɟ ɢɦɟɥɢ ɩɨɧɹɬɢɹ ɨ 

ȼɨɞɨɪɨɞɟ, ɬ.ɟ. ɟɝɨ «ɧɟ ɛɵɥɨ». Ɂɚɞɚɱɚ: ɧɚɣɬɢ  ɪɟɚɝɟɧɬ-ɷɥɟɦɟɧɬ Ω  ɜ ɡɚɤɨɧɨɦɟɪɧɨɣ 

ɋɢɫɬɟɦɟ ɷɥɟɦɟɧɬɨɜ ɩɪɢɪɨɞɵ. Ɂɚɤɨɧɨɦɟɪɧɚɹ ɋɢɫɬɟɦɚ ɷɥɟɦɟɧɬɨɜ ɩɪɢɪɨɞɵ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɹɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɞɟɞɭɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ. 

 

Кɜɚɞɪɚɬɧɨ-ɹɪɭɫɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɱёɬɧɵɯ ɱɢɫɟɥ 

Ʉɜɚɞɪɚɬ ɱёɬɧɵɯ ɱɢɫɟɥ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɬɨɠɞɟɫɬɜɟɧɧɨɣ ɮɨɪɦɟ:  

                                              (2n)
2
 ≡ 2(2 n

2
),                                            (7)  

ɝɞɟ  n = 0, 1, 2, 3, 4, … .     

 



ɉɨɞɫɬɚɜɥɹɹ  n ɜ ɩɪɚɜɭɸ ɱɚɫɬɶ ɬɨɠɞɟɫɬɜɚ (7) ɢɦɟɟɦ: 

                                    2(2 n
2
)

 
= 2(0, 2, 8, 18, 32, …)                                (8) 

ɉɨɥɭɱɚɸɬɫɹ ɞɢɚɞɵ (2 ɩɟɪɟɞ ɫɤɨɛɤɚɦɢ) ɢɡ ɦɨɧɚɞ ɱɢɫɟɥ: 0, 2, 8, 18, 32, …  .  Ⱦɢɚɞɵ 

ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɧɢɠɟɫɥɟɞɭɸɳɟɣ ɫɬɭɩɟɧɱɚɬɨɣ ɬɚɛɥɢɰɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɩɪɨɧɭɦɟɪɨɜɚɧɧɵɯ ɤɜɚɞɪɚɬɢɤɨɜ: 

 

Ɋɢɫ. 2. Ⱦɢɚɞɧɨ-ɫɬɭɩɟɧɱɚɬɚɹ ɬɚɛɥɢɰɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɧɭɦɟɪɨɜɚɧɧɵɯ 

ɤɜɚɞɪɚɬɢɤɨɜ ɩɨ ɮɨɪɦɭɥɟ (8). 

 

ɉɟɪɜɚɹ ɞɢɚɞɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɜɚɞɪɚɬɧɵɯ ɤɥɟɬɨɱɟɤ ɫ ɧɭɥɹɦɢ, ɨɞɢɧ ɩɨɞ 

ɞɪɭɝɢɦ. ɉɨ ɝɨɪɢɡɨɧɬɚɥɢ ɩɟɪɜɚɹ ɞɢɚɞɚ ɨɞɧɨɤɥɟɬɨɱɧɚ.  Ɉɫɬɚɥɶɧɵɟ ɞɢɚɞɵ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɢ ɫɨɫɬɨɹɬ ɢɡ ɱёɬɧɵɯ ɱɢɫɟɥ ɤɥɟɬɨɱɟɤ-ɤɜɚɞɪɚɬɢɤɨɜ: 2, 8, 18 ɢ 32. ɂɯ 

ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɫɢɦɦɟɬɪɢɱɧɨɣ ɮɨɪɦɟ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɦɦɟɬɪɢɡɭɸɳɟɝɨ ɨɛɴɟɤɬɚ 

ɜɨɡɶɦёɦ ɧɟ ɨɫɶ, ɚ ɨɞɧɨɤɥɟɬɨɱɧɵɣ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɫɬɨɥɛɟɰ ɤɜɚɞɪɚɬɢɤɨɜ ɫ ɧɭɥɹɦɢ. 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɢɦɦɟɬɪɢɡɨɜɚɧɧɚɹ ɮɨɪɦɚ ɬɚɛɥɢɰɵ. 



 

Ɋɢɫ. 3. ɋɢɦɦɟɬɪɢɡɨɜɚɧɧɚɹ ɞɢɚɞɧɨ-ɫɬɭɩɟɧɱɚɬɚɹ ɬɚɛɥɢɰɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɧɨɦɟɪɨɜ 1-120 ɜ ɤɜɚɞɪɚɬɢɤɚɯ. 

 

ȼɵɫɨɬɚ ɫɬɭɩɟɧɟɤ ɧɚ ɪɢɫ. 3 ɨɞɢɧɚɤɨɜɚɹ ɩɨ 2 ɤɜɚɞɪɚɬɢɤɚ (ɞɢɚɞɧɵɟ ɫɬɭɩɟɧɶɤɢ), ɚ 

ɲɢɪɢɧɚ ɡɚɤɨɧɨɦɟɪɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɜɟɪɯɭ ɜɧɢɡ ɧɟɱёɬɧɵɦɢ ɱɢɫɥɚɦɢ: 1, 3, 5, 7 

ɤɜɚɞɪɚɬɢɤɨɜ. Ɍɚɤɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɡɚɞɚɟɬɫɹ ɮɨɪɦɭɥɨɣ ɥɢɧɟɚɪɢɡɚɰɢɢ 

ɤɜɚɞɪɚɬɢɱɧɨɫɬɢ: 

                                                 n
 2
 = Σ(2n -1)                                      (9) 

ɉɪɢ n = 1, 2, 3, 4  ɮɨɪɦɭɥɚ (9) ɞɚёɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɫɭɦɦɭ ɧɟɱёɬɧɵɯ ɱɢɫɟɥ: 

                                             n
 2
 = 1 + 3 + 5 + 7,                                  (10) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɫɢɦɦɟɬɪɢɡɨɜɚɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɧɚ ɪɢɫ. 3 ɦɚɬɟɦɚɬɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜɚɧɨ ɮɨɪɦɭɥɨɣ (9).  

 

Сɢɫɬɟɦɚ ɷɥɟɦɟɧɬɨɜ ɩɪɢɪɨɞɵ 

ȼɫɟ ɢɡɜɟɫɬɧɵɟ ɧɚ ɫɟɝɨɞɧɹ ɯɢɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ  

ɩɪɨɧɭɦɟɪɨɜɚɧɵ  ɧɟɩɪɟɪɵɜɧɵɦ ɪɹɞɨɦ  ɢɡ 118 ɰɟɥɵɯ ɱɢɫɟɥ. ɂɡɜɟɫɬɧɨ, ɤɚɤɢɟ 



ɯɢɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɧɨɦɟɪɚ ɨɬɧɨɫɹɬɫɹ ɤ s-, p-, d-, ɢ           

f-ɛɥɨɤɚɦ ɷɥɟɦɟɧɬɨɜ ɫ ɩɪɢɧɹɬɵɦɢ ɞɥɹ ɧɢɯ ɪɚɫɰɜɟɬɤɚɦɢ. əɱɟɣɤɢ ɫ ɷɬɢɦɢ ɬɢɩɚɦɢ 

ɷɥɟɦɟɧɬɨɜ ɨɛɵɱɧɨ ɪɚɫɰɜɟɱɢɜɚɸɬ ɤɪɚɫɧɵɦ, ɠёɥɬɨ-ɨɪɚɧɠɟɜɵɦ, ɫɢɧɢɦ ɢ ɡɟɥёɧɵɦ 

ɰɜɟɬɚɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɪɢɫ. 3 ɜ 

ɩɪɢɜɟɞёɧɧɵɯ ɰɜɟɬɚɯ. 

 

Ɋɢɫ. 4. Ⱦɢɚɞɧɨ-ɫɬɭɩɟɧɱɚɬɚɹ ɬɚɛɥɢɰɚ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ (ɧɨɦɟɪɨɜ). 

 

ȼɢɞɧɨ ɨɬɱёɬɥɢɜɨɟ  ɩɨɛɥɨɱɧɨɟ ɢ ɫɢɦɦɟɬɪɢɱɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɜ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɨɦɟɪɨɜ ɨɬ 1 (ȼɨɞɨɪɨɞ) ɞɨ 118 

(Ɉɝɚɧɟɫɨɧ). 119-ɣ ɢ 120-ɣ ɷɥɟɦɟɧɬɵ ɟɳё ɧɟ ɨɛɧɚɪɭɠɟɧɵ ɢ ɧɟ ɫɢɧɬɟɡɢɪɨɜɚɧɵ. ɉɨ 

ɥɨɝɢɤɟ ɮɨɪɦɭɥ (7) ɢ (8) ɷɬɢ ɷɥɟɦɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ s-ɷɥɟɦɟɧɬɚɦɢ ɢ ɤɜɚɞɪɚɬɢɤɢ ɫ 

ɧɢɦɢ ɨɬɰɜɟɱɟɧɵ ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ. Ɉɫɟɜɨɣ ɋɬɨɥɩ ɧɭɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɨɬɰɜɟɱɟɧ 

ɫɜɟɬɥɨɝɨɥɭɛɵɦ ɧɟɛɟɫɧɵɦ ɰɜɟɬɨɦ. 

ɒɢɪɢɧɚ ɋɢɫɬɟɦɵ ɫɥɢɲɤɨɦ ɜɟɥɢɤɚ. ȿё ɧɟɨɛɯɨɞɢɦɨ ɫɨɤɪɚɬɢɬɶ. Ȼɭɞɟɦ 

ɨɬɬɚɥɤɢɜɚɬɶɫɹ ɨɬ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɮɚɤɬɚ ɲɢɪɨɤɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɜ Ɇɢɪɟ ɜ ɬɟɱɟɧɢɟ 

ɛɨɥɟɟ 80 ɥɟɬ XX ɜɟɤɚ ɨɤɬɚɜɧɨɣ ɋɢɫɬɟɦɨɣ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɟɞɥɨɠɟɧɧɨɣ 

ɟɳɟ ɇɶɸɥɟɧɞɫɨɦ ɡɚ 5 ɥɟɬ ɞɨ ɨɬɤɪɵɬɢɹ ɉɟɪɢɨɞɢɱɟɫɤɨɝɨ Ɂɚɤɨɧɚ Ɇɟɧɞɟɥɟɟɜɵɦ. 

ɋɨɤɪɚɬɢɦ   Ⱦɢɚɞɧɨ-ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɋɢɫɬɟɦɭ ɷɥɟɦɟɧɬɨɜ ɧɚ ɪɢɫ. 4 ɞɨ 9-ɢ ɹɱɟɟɤ ɜ 



ɲɢɪɢɧɭ, ɫɨɯɪɚɧɹɹ ɩɪɢ ɷɬɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɨɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ 

ɫɢɦɦɟɬɪɢɱɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɜɨɝɨ ɋɬɨɥɩɚ ɧɭɥɟɜɵɯ ɷɥɟɦɟɧɬɨɜ.  

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɋɢɫɬɟɦɟ ɷɥɟɦɟɧɬɨɜ ɜɦɟɫɬɟ ɫɨ ɫɬɨɥɛɰɨɦ ɧɭɥɟɜɵɯ 

ɷɥɟɦɟɧɬɨɜ ɛɭɞɟɬ 9 ɝɪɭɩɩ, ɤɚɤ ɜ ɨɪɢɝɢɧɚɥɟ ɩɨɫɥɟɞɧɟɣ ɩɪɢɠɢɡɧɟɧɧɨɣ Ɍɚɛɥɢɰɵ 

Ɇɟɧɞɟɥɟɟɜɚ ɫ ɟɝɨ ɧɭɥɟɜɨɣ ɝɪɭɩɩɨɣ. ɇɚ ɥɚɬɵɧɢ  9 –  novem, ɢ ɋɢɫɬɟɦɭ ɩɨ ɚɧɚɥɨɝɢɢ 

ɫ ɨɤɬɚɜɧɨɣ ɦɨɠɧɨ ɧɚɡɵɜɚɬɶ ɧɨɜɟɦɜɧɨɣ. ɂɬɚɤ, ɞɥɹ ɦɧɨɠɟɫɬɜɚ ɯɢɦɢɱɟɫɤɢɯ 

ɷɥɟɦɟɧɬɨɜ ɨɤɬɚɜɚ, ɚ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɋɢɫɬɟɦɵ ɷɥɟɦɟɧɬɨɜ – ɧɨɜɟɦɜɚ.  

 

Ɋɢɫ.  5. ɇɨɜɟɦɜɚ ɋɢɫɬɟɦɵ  ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɚɸɳɚɹ ɨɤɬɚɜɭ ɩɨɥɧɨɣ (ɧɚ 

ɫɟɝɨɞɧɹ) ɋɢɫɬɟɦɵ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ.    

 



ɇɭɥɟɜɵɟ ɷɥɟɦɟɧɬɵ ɨɛɨɡɧɚɱɟɧɵ 0m ɢ 0e. ȼɦɟɫɬɟ ɫ ɧɢɠɧɢɦɢ ɢɧɞɟɤɫɚɦɢ ɷɬɢ  

ɫɢɦɜɨɥɵ ɨɡɧɚɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɭɥɶ  ɦɚɫɫɵ ɢ ɧɭɥɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ, ɬ.ɟ. 

ɨɬɫɭɬɫɬɜɢɟ ɦɚɫɫɵ ɞɥɹ 0m ɢ ɷɥɟɤɬɪɨɧɟɣɬɪɚɥɶɧɨɫɬɶ ɜ ɫɥɭɱɚɟ 0e. Ʉɚɤɢɟ ɠɟ ɷɥɟɦɟɧɬɵ 

ɦɨɠɧɨ ɢɦɢ ɨɛɨɡɧɚɱɢɬɶ? 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɷɬɢɦɢ ɞɜɭɦɹ ɧɭɥɟɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ  

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɩɪɢɧɰɢɩɵ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ 

ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɧɭɥɟɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ: 

1. Ɋɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɶ ɜɨ ȼɫɟɥɟɧɧɨɣ. 

2. Эɥɟɤɬɪɨɧɟɣɬɪɚɥɶɧɨɫɬɶ. 

3. Ⱦɨɫɜɟɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ. 

 ɂɡɜɟɫɬɧɨ, ɱɬɨ ȼɨɞɨɪɨɞ – ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɣ ɜɨ ȼɫɟɥɟɧɧɨɣ  

ɯɢɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ. Ɉɧ ɫɨɞɟɪɠɢɬɫɹ ɜɨ ɜɫɟɯ ɡɜёɡɞɚɯ, ɩɥɚɧɟɬɚɯ, ɚɫɬɟɪɨɢɞɚɯ, 

ɤɨɦɟɬɚɯ, ɦɟɬɟɨɪɢɬɚɯ, ɜ ɝɚɡɨɩɵɥɟɜɵɯ ɬɭɦɚɧɧɨɫɬɹɯ, ɜ ɤɨɫɦɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ƚɟɥɢɣ, ɫɱɢɬɚɸɬ ɜɬɨɪɵɦ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɢ ɜɨ ȼɫɟɥɟɧɧɨɣ. ɉɨɠɚɥɭɣ, ɧɟ ɦɟɧɟɟ 

ɢɥɢ ɞɚɠɟ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧ ɜɨ ȼɫɟɥɟɧɧɨɣ ɧɟɣɬɪɨɧ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜɨ 

ȼɫɟɥɟɧɧɨɣ ɢɦɟɸɬɫɹ ɧɟɣɬɪɨɧɧɵɟ ɡɜёɡɞɵ, ɜɫɟ ɯɢɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɜ ɹɞɪɚɯ ɫɜɨɢɯ 

ɢɡɨɬɨɩɨɜ ɢɦɟɸɬ ɧɟɣɬɪɨɧɵ, ɩɪɢɱёɦ, ɧɟɣɬɪɨɧɨɜ ɜ ɢɡɨɬɨɩɚɯ ɷɥɟɦɟɧɬɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɛɨɥɶɲɟ ɱɟɦ ɩɪɨɬɨɧɨɜ.  ɇɟɣɬɪɨɧ ɷɥɟɤɬɪɨɧɟɣɬɪɚɥɟɧ ɢ ɦɨɠɟɬ ɞɜɢɝɚɬɶɫɹ ɫ 

ɞɨɫɜɟɬɨɜɨɣ ɫɤɨɪɨɫɬɶɸ. Эɬɢ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɣɬɪɨɧɨɜ ɩɨɡɜɨɥɹɸɬ ɜ ɤɚɱɟɫɬɜɟ 

ɷɥɟɦɟɧɬɚ 0e ɩɪɢɧɹɬɶ ɧɟɣɬɪɨɧ.  

ɋɚɦɚɹ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɚɹ ɫɭɛɫɬɚɧɰɢɹ ɜɨ ȼɫɟɥɟɧɧɨɣ – ɬɪёɯɦɟɪɧɨɟ 

ɮɢɡɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. Эɬɨ ɧɟ ɬɨɥɶɤɨ ɦɟɠɩɥɚɧɟɬɧɨɟ, ɦɟɠɡɜёɡɞɧɨɟ ɢ 

ɦɟɠɝɚɥɚɤɬɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɨ ɢ ɩɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ (ɬɨɥɶɤɨ ~10
-15

 ɨɛɴёɦɚ 

ɚɬɨɦɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɧɭɤɥɨɧɵ ɢ ɷɥɟɤɬɪɨɧɵ) ɜɧɭɬɪɢɚɬɨɦɧɵɯ ɨɛɴёɦɨɜ. 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɧɟ ɬɨɥɶɤɨ ɷɥɟɤɬɪɨɧɟɣɬɪɚɥɶɧɨ, ɧɨ ɢ ɛɟɡɦɚɫɫɨɜɨ. ɉɨɷɬɨɦɭ 



ɨɛɨɡɧɚɱɟɧɢɸ  0m  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪёɯɦɟɪɧɨɟ  ɮɢɡɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 

ȼɫɟɥɟɧɧɨɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɝɟɧɬ-ɷɥɟɦɟɧɬ Ω ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ (6) ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ «ɱɚɫɬɢɱɤɭ» ɬɪёɯɦɟɪɧɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ ɩɪɨɫɬɪɚɧɫɬɜɨ ɷɬɨ ɜ 

ɜɢɞɟ ɷɥɟɦɟɧɬɚ  0m ɡɚɤɨɧɨɦɟɪɧɨ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɋɢɫɬɟɦɵ ɷɥɟɦɟɧɬɨɜ ɩɪɢɪɨɞɵ . 

 


