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ɉɊɈɐȿɋɋȺ ɈȻɊȺɁɈȼȺɇɂə N-ɇɂɌɊɈɁȺɆɂɇɈȼ 

ɉɊɂ ɇɂɌɊɈɁɂɊɈȼȺɇɂɂ ȺɆɉɂɐɂɅɅɂɇȺ 

 

Аɧɚɫɬɚɫɢя ɆАɃɋɌɊЕɇɄɈ 

 
In this work has been studied the nitrosation process of Ampicillin drug at 

different physicochemical parameters. From obtained results was found that 

Ampicillin’s nitrosating agent is NO+ ion, which is formed at very low pH. In 

order to inhibit the nitrosation process of Ampicillin, the cateɫhins have been 

employed, showing a maximum inhibition at [Cat.] = 1,41 x 10-6 M.  

 

Ɍɟɦɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɥɚ ɜ ɢɡɭɱɟɧɢɢ ɩɪɨɰɟɫɫɚ ɧɢɬɪɨɡɢ-

ɪɨɜɚɧɢɹ ɚɧɬɢɛɢɨɬɢɤɨɜ (ɚɦɩɢɰɢɥɥɢɧɚ) ɧɢɬɪɢɬ-ɢɨɧɨɦ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɦɟɬɨɞɨɜ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɪɨɞ-

ɧɵɯ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ. ɐɟɥɶ – ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ 
ɚɦɩɢɰɢɥɥɢɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɇ ɫɪɟɞɵ ɢ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚ-

ɰɢɢ ɫɭɛɫɬɪɚɬɚ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɚ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɪɨɞɧɵɯ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ (ɤɚɬɟɯɢɧɨɜ). 

ȼ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɪɚɬɚ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɚɦɩɢ-

ɰɢɥɥɢɧ – ɩɨɥɭɫɢɧɬɟɬɢɱɟɫɤɢɣ ɛɟɬɚ-ɥɚɤɬɚɦɧɵɣ ɚɧɬɢɛɢɨɬɢɤ ɢɡ ɝɪɭ-

ɩɩɵ ɩɟɧɢɰɢɥɥɢɧɨɜ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɞɟɣɫɬɜɢɹ, ɚɤɬɢɜɧɵɣ ɜ ɨɬɧɨ-

ɲɟɧɢɢ ɦɧɨɝɢɯ ɝɪɚɦɦ-ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɝɪɚɦɦ-ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɚɷɪɨɛɧɵɯ ɧɟɫɩɨɪɨɨɛɪɚɡɭɸɳɢɯ ɛɚɤɬɟɪɢɣ. 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ ɚɦɩɢ-

ɰɢɥɥɢɧɚ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨ ɪɚɫɯɨɞɭ ɧɢɬɪɢɬ-ɢɨɧɚ ɢ ɩɨ ɪɚɫɯɨɞɭ 
ɚɦɩɢɰɢɥɥɢɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɇ ɫɪɟɞɵ ɢ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬ-

ɪɚɰɢɢ ɚɧɬɢɛɢɨɬɢɤɚ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɢɧɟ-

ɬɢɱɟɫɤɢɦɢ ɤɪɢɜɵɦɢ ɪɚɫɯɨɞɚ ɢɫɯɨɞɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ (Ɋɢɫ.1, 2). 

  

Ɋɢɫ.1.Ʉɢɧɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɪɚɫɯɨɞɚ NO2

- ɩɪɢ ɧɢɬɪɨɡɢɪɨɜɚɧɢɢ 
ɚɦɩɢɰɢɥɥɢɧɚ, [NO2

-]0 = 1*10-3 M, 

[Amp.]0 = 1*10-3 M 

Ɋɢɫ.2. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɪɚɫɯɨɞɚ ɚɦɩɢɰɢɥɥɢɧɚ ɩɪɢ ɧɢɬɪɨ-

ɡɢɪɨɜɚɧɢɢ ɧɢɬɪɢɬ-ɢɨɧɨɦ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɪɇ, [Amp.]0 = 1*10-4 M, 

[NaNO2]0 = 1*10-3 

 

Ȼɵɥ ɢɡɭɱɟɧ ɩɪɨɰɟɫɫ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ aɦɩɢɰɢɥɥɢɧɚ ɧɢɬɪɢɬ-

ɢɨɧɨɦ ɢ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɫ ɩɨɧɢɠɟɧɢɟɦ ɡɧɚɱɟɧɢɹ ɪɇ ɫɪɟɞɵ, ɬɨ 
ɟɫɬɶ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɢɫɥɨɬɧɨɫɬɢ, ɪɚɫɯɨɞ ɧɢɬɪɢɬ-ɢɨɧɚ ɢ ɚɦɩɢɰɢɥ-

ɥɢɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ 
ɧɢɬɪɨɡɢɪɨɜɚɧɢɟ ɚɦɩɢɰɢɥɥɢɧɚ ɩɪɨɢɫɯɨɞɢɬ ɬɟɦ ɫɢɥɶɧɟɟ, ɱɟɦ ɤɢɫ-

ɥɟɟ ɫɪɟɞɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɩɪɢ ɪɇ 1,5. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɨɛɪɚɡɨɜɚɧɢɟ ɤɚɬɢɨɧɚ ɧɢɬɪɨɡɨɧɢɹ NO+ ɢɡ ɧɢɬɪɨɡɢɪɭɸɳɢɯ ɚɝɟɧɬɨɜ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɢɥɶɧɨɤɢɫɥɨɣ ɫɪɟɞɟ. 

Ȼɵɥ ɬɚɤɠɟ ɢɡɭɱɟɧ ɩɪɨɰɟɫɫ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɦɩɢɰɢɥɥɢɧɚ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɢɧɟɬɢɱɟɫɤɢɦɢ ɤɪɢɜɵɦɢ ɪɚɫɯɨɞɚ ɚɦɩɢɰɢɥɥɢɧɚ ɢ 
ɝɪɚɮɢɤɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɪɚɫɯɨɞɚ ɚɧɬɢɛɢɨɬɢɤɚ ɨɬ ɟɝɨ 
ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɫɢɫɬɟɦɟ, ɢɡ ɱɟɝɨ ɜɢɞɧɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ 
ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ ɚɦɩɢɰɢɥɥɢɧɚ ɬɟɦ ɜɵɲɟ, ɱɟɦ ɛɨɥɶɲɟ ɟɝɨ 
ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ. (Ɋɢɫ.3, 4) 
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Ɋɢɫ.3. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɚɦɩɢɰɢɥɥɢɧɚ ɨɬ ɜɪɟɦɟɧɢ ɧɢɬɪɨɡɢɪɨ-

ɜɚɧɢɹ ɩɪɢ ɪɇ 2,6 ɢ ɪɚɡɥɢɱɧɵɯ ɧɚ-

ɱɚɥɶɧɵɯ ɫɨɞɟɪɠɚɧɢɹɯ ɚɧɬɢɛɢɨɬɢɤɚ ɜ 
ɫɢɫɬɟɦɟ, [NaNO2]0 = 1*10-3 M 

Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ 
ɪɚɫɯɨɞɚ ɚɦɩɢɰɢɥɥɢɧɚ ɩɪɢ ɧɢɬɪɨ-

ɡɢɪɨɜɚɧɢɢ ɨɬ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬ-

ɪɚɰɢɢ ɚɦɩɢɰɢɥɥɢɧɚ, ɪɇ 2,6 

 

ɇɢɬɪɨɡɢɪɨɜɚɧɢɟ ɚɦɩɢɰɢɥɥɢɧɚ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɬɪɟɦɹ ɪɚɡ-

ɧɵɦɢ ɩɭɬɹɦɢ (ɩɨ ɩɟɪɜɢɱɧɨɣ, ɜɬɨɪɢɱɧɨɣ ɢ ɬɪɟɬɢɱɧɨɣ ɚɦɢɧɨɝɪɭɩ-

ɩɚɦ). ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ ɧɢɬɪɨɡɢɪɨɜɚɧɢɟ ɩɨ ɜɬɨɪɢɱɧɨɣ ɚɦɢɧɨ-

ɝɪɭɩɩɟ, ɩɪɨɢɫɯɨɞɹɳɟɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 
Ɋɢɫ. 5. ɇɢɬɪɨɡɢɪɨɜɚɧɢɟ ɜɬɨɪɢɱɧɨɣ ɚɦɢɧɨɝɪɭɩɩɵ ɚɦɩɢɰɢɥɥɢɧɚ. 

    

ɉɪɨɰɟɫɫ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ ɚɦɩɢɰɢɥɥɢɧɚ ɧɢɬɪɢɬ-ɢɨɧɨɦ ɦɨɠɟɬ 
ɛɵɬɶ ɢɧɝɢɛɢɪɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ. ȼ ɪɚɦɤɚɯ 
ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɬɟɯɢɧɵ, ɤɨɬɨɪɵɟ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɨɦɨɳɢ ɷɤɫɬɪɚɤɰɢɢ ɦɟɬɨɞɨɦ ɦɚɰɟɪɚɰɢɢ ɢɡ 
ɥɢɫɬɶɟɜ ɡɟɥɟɧɨɝɨ ɱɚɹ (ɪɚɫɬɜɨɪɢɬɟɥɶ – 96%-ɵɣ ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ). 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ ɚɦɩɢ-

ɰɢɥɥɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɢɧɟɬɢɱɟɫɤɢɦɢ ɤɪɢɜɵɦɢ ɪɚɫɯɨɞɚ ɧɢɬɪɢɬ-

ɢɨɧɚ ɢ ɚɦɩɢɰɢɥɥɢɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɤɚɬɟɯɢɧɨɜ ɢ ɝɪɚɮɢɤɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɪɚɫɯɨɞɚ ɢɫɯɨɞɧɵɯ 
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ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚɬɟɯɢ-

ɧɨɜ (Ɋɢɫ.6, 7). 

  
Ɋɢɫ.6. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 

ɪɚɫɯɨɞɚ ɚɦɩɢɰɢɥɥɢɧɚ ɩɪɢ ɟɝɨ 
ɧɢɬɪɨɡɢɪɨɜɚɧɢɢ ɧɢɬɪɢɬ-ɢɨɧɨɦ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɤɚɬɟɯɢɧɨɜ, [Amp.]0 = 1*10-3 M, 

[NaNO2]0 = 1*10-3 M, ɪɇ 2,6 

Ɋɢɫ.7. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɪɚɫɯɨɞɚ NO2

- ɩɪɢ ɧɢɬɪɨɡɢɪɨɜɚɧɢɢ 
ɚɦɩɢɰɢɥɥɢɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚɬɟɯɢɧɨɜ,  
[Amp.]0 = 1*10-3 M, [NaNO2]0 = 

1*10-3 M, pH 2,6 

 

  
Ɋɢɫ.8. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ 
ɚɦɩɢɰɢɥɥɢɧɚ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚ-

ɬɟɯɢɧɨɜ, [Amp.]0 = 1*10-3 M, ɧɢɬ-

ɪɢɬɚ ɧɚɬɪɢɹ [NaNO2]0 = 1*10-3 M 

Ɋɢɫ.9. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨ-

ɪɨɫɬɢ ɪɚɫɯɨɞɚ NO2
- ɩɪɢ ɪɟɚɤɰɢɢ 

ɧɢɬɪɨɡɢɪɨɜɚɧɢɹ Amp. ɨɬ ɤɨɧɰɟɧɬ-

ɪɚɰɢɢ ɤɚɬɟɯɢɧɨɜ, [Amp.]0 = 1*10-3 

M, [NaNO2]0 = 1*10-3 M, pH 2,6 

 

ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɱɟɦ ɜɵɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɚɬɟɯɢɧɨɜ ɜ 
ɫɢɫɬɟɦɟ, ɬɟɦ ɫɤɨɪɨɫɬɶ ɪɚɫɯɨɞɚ ɚɦɩɢɰɢɥɥɢɧɚ ɧɢɠɟ, ɚ ɫɤɨɪɨɫɬɶ 
ɪɚɫɯɨɞɚ ɧɢɬɪɢɬɚ ɜɵɲɟ ɡɚ ɫɱɟɬ ɟɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɤɚɬɟɯɢɧɚɦɢ, 
ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɪɟɚɤɰɢɢ:  
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Ɋɢɫ.10. Ɋɟɚɤɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɚɬɟɯɢɧɚ  

ɫ ɧɢɬɪɢɬɨɦ (ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɨɣ) 
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