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Ɇɚɤɫɢɦɚɥɶɧɚɹ�ɩɨɝɪɟɲɧɨɫɬɶ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ 5,3 %. ɋɪɟɞɧɹɹ�ɩɨɝɪɟɲɧɨɫɬɶ 1,1 % 

ȼɢɞ�ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɫɬɪɨɟɧɧɨɣ�ɩɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɦ�ɡɚ-
ɜɢɫɢɦɨɫɬɹɦ, ɩɪɢɜɟɞɟɧ�ɧɚ�ɪɢɫ. 3. 

ɉɨɥɭɱɟɧɧɵɟ�ɜɵɲɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɧɟ�ɭɱɢɬɵɜɚɸɬ�ɪɚɛɨɬɭ 
ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ�ɧɚɫɨɫɚ (ɇ) ɧɚ�ɪɢɫ. 1. Ⱦɥɹ�ɨɰɟɧɤɢ�ɬɚɤɨɝɨ 
ɜɥɢɹɧɢɹ�ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɪɚɫɱɟɬɵ�ɪɟɚɥɶ-
ɧɨɝɨ�ɬɟɩɥɨɜɨɝɨ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɰɢɤɥɚ�ȺɏɆ. 
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ɝɞɟ oQ �ɯɨɥɨɞɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (1000 ɤȼɬ); hQ -
ɬɟɩɥɨɜɚɹ�ɦɨɳɧɨɫɬɶ�ɝɟɧɟɪɚɬɨɪɚ�ȺɏɆ; 

íL  - ɦɨɳɧɨɫɬɶ�ɧɚɫɨɫɚ; 
Ɂɚɬɟɦ�ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ�ɨɬɤɥɨɧɟɧɢɹ�ɡɧɚɱɟɧɢɣ�ɪɟɚɥɶɧɨɝɨ 

ɢ�ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ (ɧɟ�ɭɱɢɬɵɜɚɸɳɟɝɨ�ɪɚɛɨɬɭ�ɧɚɫɨɫɚ) ɬɟɩɥɨɜɨ-
ɝɨ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ȺɏɆ. Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɨɜ� ɩɪɢɜɟɞɟɧɵ� ɜ 
ɬɚɛɥɢɰɟ 1 ɢ�ɧɚ�ɪɢɫ. 4. 

ȼɵɜɨɞɵ 
ɋ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɢɡɜɟɫɬɧɵɯ�ɦɟɬɨɞɢɤ�ɪɚɫɱɟɬɚ�ɩɨɥɭɱɟ-

ɧɵ�ɪɟɡɭɥɶɬɚɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ�ɩɪɨɜɨɞɢɬɶ�ɪɚɫɱɟɬ�ɬɟɦɩɟɪɚɬɭɪɵ 
ɢɫɬɨɱɧɢɤɚ� ɝɪɟɸɳɟɣ� ɫɪɟɞɵ�ȺɏɆ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɦɚɤɫɢ-
ɦɚɥɶɧɭɸ�ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɲɢ-

ɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ�ɩɚɪɚɦɟɬɪɨɜ (Tɨ ɫ
 = 25..35 ºɋ; Tɨ ɛ

 = ɦɢɧɭɫ 

30..15 ºɋ; Tɝɪ  =80..185 ºɋ). 

ȼ�ɞɚɥɶɧɟɣɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɜ�ɪɚɦɤɚɯ�ɞɚɧɧɨɣ�ɬɟɦɚ-
ɬɢɤɢ�ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜɥɢɹɧɢɟ�ɫɨɫɬɚɜɚ�ȼȺɊ�ɧɚ�ɷɧɟɪɝɟ-
ɬɢɱɟɫɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ�ȺɏɆ� ɜ�ɲɢɪɨɤɨɦ� ɞɢɚɩɚ-
ɡɨɧɟ�ɩɚɪɚɦɟɬɪɨɜ�ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɛɨɬɚ� ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ� ɧɚɫɨɫɚ� ɧɟ� ɩɪɟɜɵɲɚɟɬ 
0,533179 % ɨɬ�ɬɟɩɥɨɜɨɣ�ɦɨɳɧɨɫɬɢ�ɝɟɧɟɪɚɬɨɪɚ, ɢ�ɩɪɚɤɬɢɱɟ-
ɫɤɢ�ɧɟ�ɜɥɢɹɟɬ�ɧɚ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ȺɏɆ. 
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ȽȿɊȿȽȺ�ȿ�Ɇ, ɫɬɭɞɟɧɬ, ɄȺɅȺəɇɈȼȺ�Ɉ�Ɇ, ɫɬɭɞɟɧɬ 

Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 
ɎɈɊɆɂɊɈȼȺɇɂȿ�ɄȺɑȿɋɌȼȺ�ɂ�ȻȿɁɈɉȺɋɇɈɋɌɂ�ɋɈɄɈȼ, ɋɈȾȿɊɀȺɓɂɏ�ȻȿɇɁɈȺɌɕ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ�ɞɟɣɫɬɜɢɟ�ɛɟɧɡɨɚɬɨɜ�ɧɚ�ɮɨɪɦɢɪɨɜɚ-
ɧɢɟ�ɩɨɬɪɟɛɢɬɟɥɶɧɵɯ�ɫɜɨɣɫɬɜ�ɫɨɤɨɜ. ɉɪɟɞɥɨɠɟɧɚ�ɢ�ɨɛɨɫɧɨ-
ɜɚɧɚ�ɫɯɟɦɚ�ɩɪɨɬɟɤɚɧɢɹ�ɪɟɚɤɰɢɣ, ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ 

ɤɚɧɰɟɪɨɝɟɧɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɩɥɨɞɨɜɵɯ�ɫɨɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ�ɛɟɧ-
ɡɨɚɬɵ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ: ɫɨɤɢ, ɛɟɧɡɨɚɬɵ, ɤɚɧɰɟɪɨɝɟɧɧɵɟ�ɜɟɳɟɫɬɜɚ. 

Ʉɨɧɟɰ�ɬɚɛɥɢɰɵ 1  

Toc ,�ɋ ãðT ��ɋ Tɨɛ ��ɋ am , ɤɝ�ɫ hQ ,ɤȼɬ l , ɤɞɠ�ɤɝ íL , ɤȼɬ Șreal Șcalc İ, % 

15 53 10 0,828673 1139,002 0,835416 0,692287 0,877428 0,877962 0,060743 

20 62 10 0,845235 1193,102 1,432304 1,210634 0,837302 0,838151 0,101367 

25 73 10 0,86241 1261,305 2,026979 1,748087 0,791732 0,79283 0,138402 

30 82 10 0,880087 1333,731 2,609222 2,296343 0,748488 0,749776 0,171878 

35 89 10 0,898325 1410,055 2,980042 2,677046 0,707848 0,709192 0,189494 

40 93 10 0,9177 1486,301 2,777967 2,54934 0,671659 0,672811 0,171229 

43 90 10 0,930518 1523,061 2,42979 2,260963 0,655599 0,656573 0,148229 

15 47 15 0,825928 1090,092 0,453141 0,374262 0,917039 0,917354 0,034321 

20 56 15 0,84238 1139,57 0,923063 0,77757 0,876926 0,877524 0,068187 

25 65 15 0,859438 1195,218 1,479168 1,271254 0,835779 0,836667 0,106249 

30 75 15 0,876993 1262,428 1,930624 1,693144 0,791063 0,792124 0,133938 

35 80 15 0,895101 1326,631 2,365065 2,116972 0,752588 0,753789 0,159321 

40 86 15 0,914336 1400,763 2,04388 1,868793 0,712945 0,713897 0,133235 

43 84 15 0,927059 1436,475 1,670359 1,548522 0,695399 0,696149 0,107684 
ɉɪɢɦɟɱɚɧɢɟ: ɝɞɟ am - ɦɚɫɫɚ�ɢɫɩɚɪɹɸɳɟɝɨɫɹ�ɚɦɦɢɚɤɚ, l - ɭɞɟɥɶɧɚɹ�ɦɨɳɧɨɫɬɶ�ɧɚɫɨɫɚ, İ- ɨɬɤɥɨɧɟɧɢɟ�Șreal ɨɬ�Șcalc 

 

Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ�ɦɟɠɞɭ�ɬɟɦɩɟɪɚɬɭɪɨɣ�ɨɯɥɚɠɞɚɸɳɟɣ�ɫɪɟɞɵ 
(Toc

), ɬɟɦɩɟɪɚɬɭɪɨɣ  ɝɪɟɸɳɟɝɨ�ɢɫɬɨɱɧɢɤɚ (Ɍ ɝɪ ) ɢ�ɦɨɳɧɨɫɬɶɸ 

ɧɚɫɨɫɚ ( L ) 
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The influence of benzoates on forming the con-
sumption property of the fruit juices has been analysed. 
The reaction of the forming of carcinogens in the juices 
containing benzoates has been proposed. 

Keywords: fruit juices, benzoates, carcinogens. 

Ʉɨɧɫɟɪɜɚɧɬɵ�ɤɚɤ�ɛɚɪɶɟɪɵ�ɞɥɹ�ɪɚɡɜɢɬɢɹ�ɦɢɤ-
ɪɨɨɪɝɚɧɢɡɦɨɜ� ɜ� ɫɢɫɬɟɦɟ� ɩɪɨɞɭɤɬɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ 
ɩɥɨɞɨɜ�ɢ�ɨɜɨɳɟɣ. ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɢɧɰɢɩɵ�ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ� ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɛɚɡɢɪɭɸɬɫɹ� ɧɚ 
ɧɚɥɢɱɢɢ� ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɫɯɟɦɟ� ɨɩɟɪɚɰɢɣ, ɫɩɨɫɨɛ-
ɫɬɜɭɸɳɢɯ� ɭɫɬɚɧɨɜɥɟɧɢɸ� ɧɟɫɤɨɥɶɤɢɯ «ɬɨɪɦɨɡɹɳɢɯ 
ɛɚɪɶɟɪɨɜ» ɪɚɡɜɢɬɢɸ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ [1]. ɉɪɢ� ɷɬɨɦ 
ɫɪɟɞɢ� ɜɚɠɧɟɣɲɢɯ «ɬɨɪɦɨɡɹɳɢɯ� ɛɚɪɶɟɪɨɜ» ɫɱɢɬɚɸɬ 
ɞɨɫɬɚɬɨɱɧɭɸ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɤɨɧɫɟɪɜɚɧɬɨɜ. ɉɨɤɚɡɚɧɨ, 
ɱɬɨ� ɧɚɥɢɱɢɟ� ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɷɮɮɟɤɬɚ� ɩɪɢ� ɩɪɚɜɢɥɶ-
ɧɨɣ� ɤɨɦɛɢɧɚɰɢɢ� ɛɚɪɶɟɪɨɜ (ɧɢɡɤɨɣ� ɧɚɱɚɥɶɧɨɣ� ɡɚɝɪɹɡ-
ɧɟɧɧɨɫɬɢ, ɦɢɧɢɦɚɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɤɢɫɥɨɪɨɞɚ� ɢ� ɞɪ.) 
ɩɨɡɜɨɥɹɟɬ� ɫɦɹɝɱɢɬɶ� ɪɟɠɢɦɵ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɨɛɪɚ-
ɛɨɬɤɢ, ɱɬɨ�ɜɥɢɹɟɬ�ɧɚ�ɩɨɜɵɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɩɪɨɞɭɤɬɚ.  

Ʉ� ɝɪɭɩɩɟ� ɩɢɳɟɜɵɯ� ɤɨɧɫɟɪɜɚɧɬɨɜ� ɨɬɧɨɫɹɬ� ɜɟɳɟ-
ɫɬɜɚ, ɝɥɚɜɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɮɭɧɤɰɢɟɣ�ɤɨɬɨɪɵɯ�ɹɜ-
ɥɹɟɬɫɹ� ɩɨɞɚɜɥɟɧɢɟ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�ɦɢɤɪɨɨɪɝɚɧɢɡ-
ɦɨɜ�ɜ�ɩɢɳɟɜɨɣ�ɫɢɫɬɟɦɟ.  Ɋɚɡɥɢɱɚɸɬ�ɛɚɤɬɟɪɢɰɢɞɧɭɸ�ɢ 
ɛɚɤɬɟɪɢɨɫɬɚɬɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɢ� ɤɨɧɫɟɪɜɚɧɬɨɜ. Ʉɨɧ-
ɫɟɪɜɚɧɬɵ, ɪɚɡɪɟɲɟɧɧɵɟ� ɤ� ɩɪɢɦɟɧɟɧɢɸ� Ʉɨɞɟɤɫɨɦ 
Ⱥɥɢɦɟɧɬɚɪɢɭɫ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɫɨɤɨɜ, ɫɨɤɨɜɵɯ�ɩɪɨ-
ɞɭɤɬɨɜ�ɢ�ɧɚɩɢɬɤɨɜ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ 
�ɩɨɦɢɦɨ�ɨɛɳɟɝɨ�ɩɟɪɟɱɧɹ, ɪɚɡɪɟɲɟɧɧɨɝɨ�ɞɥɹ�ɩɢɳɟɜɵɯ 
ɩɪɨɞɭɤɬɨɜ) ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ. 1 [2]. 

Ɉɞɧɚɤɨ, ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢɡɜɟɫɬɧɵ�ɫɜɟɞɟɧɢɹ�ɨ 

ɧɚɯɨɠɞɟɧɢɢ�ɜ�ɫɨɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ�ɛɟɧɡɨɚɬɵ, ɤɚɧɰɟɪɨ-
ɝɟɧɧɵɯ� ɜɟɳɟɫɬɜ [3]. Ɍɚɤɢɟ� ɞɚɧɧɵɟ� ɨɛɭɫɥɨɜɥɢɜɚɸɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɫɟɫɬɨɪɨɧɧɟɝɨ�ɢɡɭɱɟɧɢɹ�ɜɨɩɪɨɫɚ�ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ� ɤɚɱɟɫɬɜɚ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɫɨɤɨɜ, ɫɨɞɟɪɠɚ-
ɳɢɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɤɨɧɫɟɪɜɚɧɬɨɜ�ɛɟɧɡɨɚɬɵ.  

Ⱥɧɬɢɦɢɤɪɨɛɧɨɟ� ɞɟɣɫɬɜɢɟ� ɛɟɧɡɨɣɧɨɣ� ɤɢɫɥɨɬɵ 
ɢ�ɛɟɧɡɨɚɬɨɜ 

ȼɨɡɦɨɠɧɨɫɬɶ� ɚɧɬɢɦɢɤɪɨɛɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɛɟɧɡɨɣ-
ɧɨɣ� ɤɢɫɥɨɬɵ (ɤɨɬɨɪɚɹ� ɫɩɨɫɨɛɧɚ� ɩɪɨɧɢɤɚɬɶ� ɜ� ɤɥɟɬɤɭ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�ɬɨɥɶɤɨ�ɜ�ɧɟɞɢɫɫɨɰɢɢɪɨɜɚɧɧɨɣ�ɮɨɪ-
ɦɟ [4]) ɨɩɪɟɞɟɥɹɟɬɫɹ�ɬɟɦ, ɱɬɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɪɭɝɢɦɢ 
ɨɪɝɚɧɢɱɟɫɤɢɦɢ�ɤɢɫɥɨɬɚɦɢ�ɩɥɨɞɨɜɵɯ�ɫɨɤɨɜ�ɷɬɚ�ɤɢɫɥɨ-
ɬɚ� ɹɜɥɹɟɬɫɹ� ɫɚɦɨɣ� ɫɥɚɛɨɣ (ɬɚɛɥ. 2) ɢ� ɟɟ�ɞɢɫɫɨɰɢɚɰɢɹ 
ɩɨɞɚɜɥɹɟɬɫɹ. 

Ɍɚɤɢɟ� ɞɚɧɧɵɟ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɢ-
ɦɟɧɟɧɢɟɦ�ɞɚɧɧɨɣ�ɝɪɭɩɩɵ�ɤɨɧɫɟɪɜɚɧɬɨɜ�ɬɨɥɶɤɨ�ɜ�ɤɢɫ-
ɥɨɣ� ɫɪɟɞɟ [4]. ɉɪɢ� ɷɬɨɦ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɞɥɹ� ɨɱɟɧɶ 
ɤɢɫɥɵɯ� ɧɟɩɚɫɬɟɪɢɡɨɜɚɧɧɵɯ� ɫɨɤɨɜ� ɞɨɫɬɚɬɨɱɧɨ� ɞɨɛɚɜ-
ɥɟɧɢɟ 0,1% ɛɟɧɡɨɣɧɨɤɢɫɥɨɝɨ� ɧɚɬɪɢɹ, ɚ� ɞɥɹ� ɫɨɤɚ� ɢɡ 

ɨɱɟɧɶ�ɫɩɟɥɵɯ�ɹɛɥɨɤ�ɧɟɨɛɯɨɞɢɦɨ�ɞɨɛɚɜɥɟɧɢɟ�ɞɨ 0,3%. 
Ɇɨɠɧɨ� ɩɨɤɚɡɚɬɶ,  ɱɬɨ� ɛɟɧɡɨɚɬɵ,  ɹɜɥɹɹɫɶ� ɫɥɚɛɵɦɢ 
ɷɥɟɤɬɪɨɥɢɬɚɦɢ, ɱɚɫɬɢɱɧɨ� ɞɢɫɫɨɰɢɢɪɭɸɬ. Ɉɛɪɚɡɭɸ-
ɳɢɣɫɹ�ɚɧɢɨɧ�ɜ�ɤɢɫɥɨɣ�ɫɪɟɞɟ�ɩɥɨɞɨɜɵɯ�ɫɨɤɨɜ�ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɭɟɬ� ɫ� ɜɨɞɨɪɨɞɧɵɦ� ɤɚɬɢɨɧɨɦ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɛɟɧɡɨɣɧɨɣ� ɤɢɫɥɨɬɵ (ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɚɛɥ.2 ɜ� ɫɪɟɞɟ 
ɛɨɥɟɟ� ɫɢɥɶɧɵɯ� ɤɢɫɥɨɬ� ɪɚɜɧɨɜɟɫɢɟ� ɞɚɧɧɨɣ� ɪɟɚɤɰɢɢ 
ɫɞɜɢɧɭɬɨ�ɜ�ɫɬɨɪɨɧɭ�ɨɛɪɚɡɨɜɚɧɢɹ�ɧɟɞɢɫɫɨɰɢɢɪɨɜɚɧɧɨɣ 
ɮɨɪɦɵ).  

ȼɥɢɹɧɢɟ� ɤɨɧɫɟɪɜɚɧɬɨɜ� ɧɚ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɤɨɥ-
ɥɨɢɞɧɨ�ɯɢɦɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɩɢɳɟɜɵɯ�ɫɢɫɬɟɦ 

Ɍɚɛɥɢɰɚ 1 
ɉɢɳɟɜɵɟ�ɞɨɛɚɜɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɫɨɤɨɜ, ɫɨɤɨɜɵɯ�ɩɪɨɞɭɤɬɨɜ�ɢ�ɧɚɩɢɬɤɨɜ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ 

ȿ�ɧɨɦɟɪ ɉɢɳɟɜɚɹ�ɞɨɛɚɜɤɚ�ɢ�ɟɟ�ɮɭɧɤɰɢɹ ɉɢɳɟɜɵɟ�ɩɪɨɞɭɤɬɵ 

Ɇɚɤɫɢ-
ɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ�ɜ  
ɩɪɨɞɭɤɬɚɯ 

210-213 Ȼɟɧɡɨɚɬɵ (ɤɨɧɫɟɪɜɚɧɬɵ) Ɏɪɭɤɬɨɜɵɟ�ɫɨɤɢ�ɢ�ɧɟɤɬɚɪɵ, ɤɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɮɪɭɤɬɨɜɵɯ  ɫɨɤɨɜ 
ɢ�ɧɟɤɬɚɪɨɜ  

1000 ɦɝ�ɤɝ 

210-213 Ȼɟɧɡɨɚɬɵ (ɤɨɧɫɟɪɜɚɧɬɵ) Ʉɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɨɜɨɳɧɵɯ�ɧɟɤɬɚɪɨɜ. ɇɚɩɢɬɤɢ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨ-
ɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ, ɜɤɥɸɱɚɹ «ɫɩɨɪɬɢɜɧɵɟ», «ɷɧɟɪɝɟɬɢɱɟ-

ɫɤɢɟ», «ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ» ɢ�ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɟ 

600 ɦɝ�ɤɝ 

242 Ⱦɢɦɟɬɢɥɞɢɤɚɪɛɨɧɚɬ (ɤɨɧɫɟɪɜɚɧɬ)  ɇɚɩɢɬɤɢ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ, ɜɤɥɸɱɚɹ «ɫɩɨɪ-
ɬɢɜɧɵɟ», «ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ», «ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ» ɢ�ɝɪɚɧɭɥɢɪɨ-

ɜɚɧɧɵɟ 

250 ɦɝ�ɤɝ 

384 ɂɡɨɩɪɨɩɢɥɰɢɬɪɚɬɧɚɹ�ɫɦɟɫɶ (ɚɧ-
ɬɢɨɤɢɫɥɢɬɟɥɶ, ɤɨɧɫɟɪɜɚɧɬ) 

200 ɦɝ�ɤɝ 

200-203 ɋɨɪɛɚɬɵ (ɫɬɚɛɢɥɢɡɚɬɨɪɵ, ɚɧɬɢ-
ɨɤɢɫɥɢɬɟɥɶ, ɤɨɧɫɟɪɜɚɧɬɵ) 

Ɏɪɭɤɬɨɜɵɟ�ɫɨɤɢ, ɤɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɮɪɭɤɬɨɜɵɯ�ɫɨɤɨɜ, ɮɪɭɤɬɨɜɵɟ 
ɧɟɤɬɚɪɵ, ɤɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɮɪɭɤɬɨɜɵɯ�ɧɟɤɬɚɪɨɜ 

1000 ɦɝ�ɤɝ 

220-225, 
227, 228, 

539 

ɋɭɥɶɮɢɬɵ (ɫɬɚɛɢɥɢɡɚɬɨɪɵ, ɤɨɧ-
ɫɟɪɜɚɧɬɵ, ɨɬɛɟɥɢɜɚɬɟɥɢ) 

Ɏɪɭɤɬɨɜɵɟ�ɢ�ɨɜɨɳɧɵɟ�ɫɨɤɢ�ɢ�ɧɟɤɬɚɪɵ, ɤɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɧɢɯ 50 ɦɝ�ɤɝ 

 ɋɭɥɶɮɢɬɵ (ɫɬɚɛɢɥɢɡɚɬɨɪɵ, ɤɨɧ-
ɫɟɪɜɚɧɬɵ, ɨɬɛɟɥɢɜɚɬɟɥɢ) 

ɇɚɩɢɬɤɢ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ, ɜɤɥɸɱɚɹ «ɫɩɨɪ-
ɬɢɜɧɵɟ», «ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ», «ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ» ɢ�ɝɪɚɧɭɥɢɪɨ-

ɜɚɧɧɵɟ 

70 ɦɝ�ɤɝ 

334-337 Ɍɚɪɬɪɚɬɵ (ɤɨɧɫɟɪɜɚɧɬɵ, ɫɬɚɛɢɥɢ-
ɡɚɬɨɪɵ) 

Ɏɪɭɤɬɨɜɵɟ�ɫɨɤɢ�ɢ�ɧɟɤɬɚɪɵ, ɤɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɧɢɯ 4000 ɦɝ�ɤɝ 

236 Ɏɨɪɦɢɚɬɵ (ɤɨɧɫɟɪɜɚɧɬɵ) ɇɚɩɢɬɤɢ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ, ɜɤɥɸɱɚɹ «ɫɩɨɪ-
ɬɢɜɧɵɟ», «ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ», «ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ» ɢ�ɝɪɚɧɭɥɢɪɨ-

ɜɚɧɧɵɟ 

100 ɦɝ�ɤɝ 

338,339, 
340 

Ɏɨɫɮɚɬɵ (ɤɨɧɫɟɪɜɚɧɬɵ, ɫɬɚɛɢɥɢ-
ɡɚɬɨɪɵ) 

Ɏɪɭɤɬɨɜɵɟ�ɫɨɤɢ�ɢ�ɧɟɤɬɚɪɵ, ɤɨɧɰɟɧɬɪɚɬɵ�ɞɥɹ�ɧɢɯ 1000 ɦɝ�ɤɝ 

512 ɏɥɨɪɢɞ�ɨɥɨɜɚ (ɫɬɚɛɢɥɢɡɚɬɨɪ�ɰɜɟ-
ɬɚ, ɤɨɧɫɟɪɜɚɧɬ) 

ɇɚɩɢɬɤɢ�ɧɚ�ɜɨɞɧɨɣ�ɨɫɧɨɜɟ�ɢ�ɚɪɨɦɚɬɢɡɚɬɨɪɚɯ, ɜɤɥɸɱɚɹ «ɫɩɨɪ-
ɬɢɜɧɵɟ», «ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ», «ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɢɟ» ɢ�ɝɪɚɧɭɥɢɪɨ-

ɜɚɧɧɵɟ 

20 ɦɝ�ɤɝ 

385, 386 ɗȾɌȺ (ɤɨɧɫɟɪɜɚɧɬ, ɚɧɬɢɨɤɢɫɥɢ-
ɬɟɥɶ) 

200 ɦɝ�ɤɝ 
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ȼɚɠɧɨ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɤɨɧɫɟɪɜɚɧɬɵ, ɜ� ɡɚɜɢɫɢɦɨ-
ɫɬɢ� ɨɬ� ɯɢɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɵ, ɦɨɝɭɬ� ɩɪɨɹɜɥɹɬɶ� ɫɦɟɠ-
ɧɵɟ�ɮɭɧɤɰɢɢ�ɚɧɬɢɨɤɢɫɥɢɬɟɥɟɣ, ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ�ɰɜɟɬɚ, 
ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ [2].  

ɗɮɮɟɤɬ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɞɨɫɬɢɝɚɟɬɫɹ� ɡɚ� ɫɱɺɬ� ɚɞ-
ɫɨɪɛɰɢɢ� ɦɨɥɟɤɭɥ� ɫɬɚɛɢɥɢɡɚɬɨɪɚ� ɧɚ� ɦɟɠɮɚɡɧɵɯ� ɝɪɚ-
ɧɢɰɚɯ, ɨɛɪɚɡɨɜɚɧɧɵɯ� ɱɚɫɬɢɰɚɦɢ� ɞɢɫɩɟɪɫɧɨɣ� ɮɚɡɵ� ɢ 
ɦɨɥɟɤɭɥɚɦɢ�ɞɢɫɩɟɪɫɢɨɧɧɨɣ�ɫɪɟɞɵ. Ⱦɪɭɝɢɦɢ�ɫɥɨɜɚɦɢ, 
ɫɬɚɛɢɥɢɡɚɰɢɹ�ɩɢɳɟɜɵɯ�ɞɢɫɩɟɪɫɧɵɯ�ɫɢɫɬɟɦ�ɞɨɫɬɢɝɚɟɬ-
ɫɹ�ɡɚ�ɫɱɺɬ�ɜɜɟɞɟɧɢɹ�ɜ�ɧɢɯ�ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ�ɜɟ-
ɳɟɫɬɜ (ɉȺȼ). Ɇɨɥɟɤɭɥɵ�ɉȺȼ�ɨɛɵɱɧɨ�ɞɢɮɢɥɶɧɵ. ɉɨ-
ɥɹɪɧɨɣ�ɱɚɫɬɶɸ�ɢɯ�ɦɨɥɟɤɭɥ�ɦɨɝɭɬ�ɛɵɬɶ�ɝɪɭɩɩɵ –Ɉɇ; –
NH2; –CɈɈɇ; –SH; –NO2; –NCS ; –CHO; –SO3H ɢ�ɞɪ., 
ɨɛɥɚɞɚɸɳɢɟ�ɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɢɦ�ɞɢɩɨɥɶɧɵɦ�ɦɨɦɟɧ-
ɬɨɦ. ɇɟɩɨɥɹɪɧɨɣ� ɱɚɫɬɶɸ� ɦɨɥɟɤɭɥɵ� ɉȺȼ� ɹɜɥɹɸɬɫɹ 
ɚɥɢɮɚɬɢɱɟɫɤɢɟ� ɢɥɢ� ɚɪɨɦɚɬɢɱɟɫɤɢɟ� ɪɚɞɢɤɚɥɵ. ɋ� ɬɟɪ-
ɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɫɬɚɛɢɥɢɡɚɬɨɪ� ɤɨɧɫɢ-
ɫɬɟɧɰɢɢ, ɚɞɫɨɪɛɢɪɭɹɫɶ� ɧɚ�ɦɟɠɮɚɡɧɨɣ� ɝɪɚɧɢɰɟ, ɩɨɧɢ-
ɠɚɟɬ�ɩɨɜɟɪɯɧɨɫɬɧɨɟ�ɧɚɬɹɠɟɧɢɟ�ɢ�ɜ�ɨɬɞɟɥɶɧɵɯ�ɫɥɭɱɚɹɯ 
ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ� ɞɚɠɟ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɪɚɜɧɨɜɟɫɧɵɯ 
ɫɢɫɬɟɦ [6]. Ʉɪɨɦɟ� ɬɨɝɨ, ɧɚɥɢɱɢɟ� ɫɬɚɛɢɥɢɡɚɬɨɪɚ� ɧɚ 
ɝɪɚɧɢɰɟ� ɪɚɡɞɟɥɚ� ɮɚɡ� ɦɟɠɞɭ� ɱɚɫɬɢɰɚɦɢ� ɨɛɭɫɥɚɜɥɢ-
ɜɚɟɬ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɫɢɥ� ɨɬɬɚɥɤɢɜɚɧɢɹ (ɷɧɟɪɝɟɬɢɱɟ-
ɫɤɢɣ�ɛɚɪɶɟɪ) [6]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ� ɛɟɧɡɨɣɧɚɹ� ɤɢɫɥɨɬɚ� ɜɥɢɹɟɬ� ɧɚ 
ɩɨɜɵɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ�ɨɫɚɞɤɚ�ɜ�ɫɨɤɟ [4], ɱɬɨ�ɛɵɥɨ 
ɨɛɴɹɫɧɟɧɨ�ɚɜɬɨɪɚɦɢ�ɫ�ɩɨɡɢɰɢɢ�ɧɟɣɬɪɚɥɢɡɚɰɢɨɧɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ɛɟɥɤɨɜɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ. ɍɱɢɬɵ-
ɜɚɹ� ɧɢɡɤɭɸ� ɢɨɧɢɡɚɰɢɸ� ɛɟɧɡɨɣɧɨɣ� ɤɢɫɥɨɬɵ� ɢ� ɫɨ-
ɜɪɟɦɟɧɧɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɫɬɪɨɟɧɢɢ� ɩɢɳɟɜɵɯ 
ɞɢɫɩɟɪɫɧɵɯ� ɫɢɫɬɟɦ, ɜɥɢɹɧɢɟ� ɞɚɧɧɨɝɨ� ɤɨɧɫɟɪɜɚɧɬɚ 
ɧɚ�ɢɡɦɟɧɟɧɢɟ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɤɨɥɥɨɢɞɧɨ�ɯɢɦɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɵ� ɫɨɤɨɜ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɫ� ɩɨ-
ɡɢɰɢɢ� ɤɥɚɫɫɢɱɟɫɤɨɣ� ɤɨɥɥɨɢɞɧɨɣ� ɯɢɦɢɢ. Ɍɚɤ, ɹɜɥɹ-
ɹɫɶ�ɧɟɪɚɫɬɜɨɪɢɦɨɣ�ɜ�ɜɨɞɧɨɣ�ɫɪɟɞɟ�ɩɥɨɞɨɜɵɯ�ɫɨɤɨɜ, 
ɛɟɧɡɨɣɧɚɹ�ɤɢɫɥɨɬɚ�ɦɨɠɟɬ�ɨɛɪɚɡɨɜɵɜɚɬɶ�ɚɝɪɟɝɚɬɵ�ɞɢɫ-
ɩɟɪɫɧɨɣ�ɮɚɡɵ. ɉɪɢ�ɷɬɨɦ, ɧɟɜɵɫɨɤɚɹ�ɢɨɧɢɡɚɰɢɹ�ɦɨɥɟ-
ɤɭɥ� ɛɟɧɡɨɣɧɨɣ� ɤɢɫɥɨɬɵ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɨɛɪɚɡɨɜɚɧɢɸ 
ɫɪɚɜɧɢɬɟɥɶɧɨ� ɧɢɡɤɨɝɨ� ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ� ɩɨɜɟɪɯɧɨɫɬɧɨ-
ɝɨ�ɡɚɪɹɞɚ, ɱɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɩɟɪɟɡɚɪɹɞɤɟ�ɩɨɜɟɪɯ-
ɧɨɫɬɢ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɬɚɤɢɯ�ɩɨɥɨɠɢɬɟɥɶɧɨ�ɡɚɪɹɠɟɧ-
ɧɵɯ�ɱɚɫɬɢɰ�ɫ�ɨɬɪɢɰɚɬɟɥɶɧɨ�ɡɚɪɹɠɟɧɧɵɦɢ�ɤɨɥɥɨɢɞɧɵ-
ɦɢ�ɱɚɫɬɢɰɚɦɢ, ɜ�ɤɨɬɨɪɵɯ�ɚɝɪɟɝɚɬɨɦ�ɹɜɥɹɸɬɫɹ�ɷɥɟɦɟɧ-
ɬɵ�ɦɹɤɨɬɢ, ɩɪɢɜɟɞɟɬ�ɤ�ɧɟɣɬɪɚɥɢɡɚɰɢɢ�ɱɚɫɬɢɰ�ɢ�ɩɨɫɥɟ-

ɞɭɸɳɟɣ� ɤɨɚɝɭɥɹɰɢɢ,  ɱɬɨ� ɢ� ɜɵɡɵɜɚɟɬ� ɨɬɦɟɱɟɧɧɨɟ� ɚɜ-
ɬɨɪɚɦɢ� ɩɨɜɵɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɨɫɚɞɤɚ� ɜ� ɫɨɤɚɯ� ɩɪɢ 
ɜɜɟɞɟɧɢɢ�ɜ�ɧɢɯ�ɛɟɧɡɨɣɧɨɣ�ɤɢɫɥɨɬɵ.  

Ɉɛɨɫɧɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɤɚɧ-
ɰɟɪɨɝɟɧɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɫɨɞɟɪɠɚɳɢɯ� ɛɟɧɡɨɚɬɵ� ɫɨ-
ɤɚɯ. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ 5-%-ɯ� ɪɚɫɬɜɨɪɨɜ� ɚɫɤɨɪɛɢɧɨɜɨɣ 
ɤɢɫɥɨɬɵ  ɢ�ɛɟɧɡɨɚɬɚ�ɧɚɬɪɢɹ (1:1), ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɧ-
ɧɨɟ 10-ɦɢɧɭɬɧɵɦ� ɤɢɩɹɱɟɧɢɟɦ, ɩɪɢɜɟɥɨ� ɤ� ɨɛɪɚɡɨɜɚ-
ɧɢɸ�ɛɟɧɡɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ, ɛɟɧɡɨɣɧɨɣ�ɤɢɫɥɨɬɵ�ɢ�ɮɟɧɨ-
ɥɚ. Ⱦɚɧɧɵɟ�ɩɨɥɭɱɟɧɵ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɚɡɨɜɨɝɨ�ɯɪɨ-
ɦɚɬɨɝɪɚɮɚ�Ⱥgilent 6890 N/5975 Inert GC/MS System, ʋ 
US 10647009 ɫ�ɦɚɫɫ�ɫɟɥɟɤɬɢɜɧɵɦ�ɞɟɬɟɤɬɨɪɨɦ 5975 In-
ert MSD, ʋ US 62724655 ɢ�ɚɜɬɨɫɚɦɩɥɟɪɨɦ 7683 ȼ Au-
toInjector, ʋ CN 64636950 [7]. Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɝɭɬ�ɛɵɬɶ 
ɨɛɴɹɫɧɟɧɵ�ɩɪɨɬɟɤɚɧɢɟɦ�ɜ�ɞɚɧɧɨɣ�ɦɨɞɟɥɶɧɨɣ�ɫɢɫɬɟɦɟ 
ɨɤɢɫɥɢɬɟɥɶɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ� ɪɟɚɤɰɢɣ� ɜ� ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ�ɫɨ�ɫɯɟɦɨɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɧɚ�ɪɢɫ.1: 

Ɍɚɤɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�ɪɟɚɤɰɢɣ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ� ɫ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɩɪɨɬɟɤɚ-
ɧɢɹ� ɩɪɨɰɟɫɫɚ [8]. Ⱥɧɚɥɨɝɢɱɧɨ� ɜɨɡɦɨɠɧɨ� ɩɪɨɬɟɤɚɧɢɟ 
ɪɟɚɤɰɢɢ�ɞɨ�ɛɨɥɟɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ�ɜɟɳɟɫɬɜɚ – ɬɨɥɭ-
ɨɥɚ [8]  (ɩɪɢ� ɧɚɥɢɱɢɢ� ɜ� ɫɢɫɬɟɦɟ� ɛɨɥɟɟ� ɫɢɥɶɧɨɝɨ� ɜɨɫ-
ɫɬɚɧɨɜɢɬɟɥɹ). ɇɚɲɢ� ɩɪɟɞɵɞɭɳɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ [9] 
ɩɨɤɚɡɚɥɢ, ɱɬɨ� ɜɟɳɟɫɬɜɚ� ɩɨɥɢɮɟɧɨɥɶɧɨɣ� ɩɪɢɪɨɞɵ 
ɪɟɞɨɤɫ�ɫɢɫɬɟɦɵ� ɚɩɟɥɶɫɢɧɨɜɨɝɨ� ɫɨɤɚ� ɹɜɥɹɸɬɫɹ� ɛɨɥɟɟ 
ɫɢɥɶɧɵɦ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɦ (ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɚɫɤɨɪɛɢ-
ɧɨɜɨɣ�ɤɢɫɥɨɬɨɣ).  

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɦɵɲɥɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɫɨɤɨɜ�ɢ 
ɫɜɟɠɟɜɵɠɚɬɵɯ� ɫɨɤɨɜ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ɛɟɧɡɨɚɬɨɜ 
�ɬɚɛɥ. 3) ɩɨɡɜɨɥɹɟɬ�ɩɨɞɬɜɟɪɞɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧ-
ɧɵɟ�ɞɥɹ�ɦɨɞɟɥɶɧɨɣ�ɫɢɫɬɟɦɵ. 

Ɋɟɞɨɤɫ�ɪɟɚɤɰɢɢ� ɜ� ɫɨɤɚɯ, ɜ� ɤɨɬɨɪɵɯ�ɛɵɥɢ� ɜɧɟɫɟ-
ɧɵ� ɤɨɧɫɟɪɜɚɧɬɵ (ɛɟɧɡɨɚɬɵ) ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɫɯɟ-
ɦɨɣ, ɞɚɧɧɨɣ�ɧɚ�ɪɢɫ.2. 

ɉɨɥɭɱɟɧɧɵɟ�ɧɚɦɢ�ɪɚɧɟɟ�ɞɚɧɧɵɟ�ɨ�ɦɟɧɟɟ�ɜɵɫɨɤɨɣ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɜɟɳɟɫɬɜ� ɩɨɥɢɮɟ-
ɧɨɥɶɧɨɣ� ɩɪɢɪɨɞɵ�ɪɟɞɨɤɫ�ɫɢɫɬɟɦɵ�ɹɛɥɨɱɧɨɝɨ� ɫɨɤɚ� ɩɨ 
ɫɪɚɜɧɟɧɢɸ�ɫ�ɷɬɢɦ�ɩɨɤɚɡɚɬɟɥɟɦ�ɞɥɹ�ɰɢɬɪɭɫɨɜɵɯ�ɫɨɤɨɜ 
[9] ɧɚɯɨɞɹɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɷɤɫɩɟɪɢ-
ɦɟɧɬɚ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɦɟɧɧɨ�ɰɢɬɪɭɫɨɜɵɟ�ɫɨɤɢ�ɦɨɝɭɬ 

  

Ɋɢɫ.1. ɋɯɟɦɚ�ɩɪɨɬɟɤɚɧɢɹ�ɪɟɞɨɤɫ�ɪɟɚɤɰɢɣ�ɜ�ɦɨɞɟɥɶɧɨɣ 
ɫɢɫɬɟɦɟ 

Ɋɢɫ. 2. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɪɟɞɨɤɫ�ɫɢɫɬɟɦ�ɜ�ɩɥɨɞɨɜɵɯ  
ɫɨɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ�ɛɟɧɡɨɚɬɵ 

Ɍɚɛɥɢɰɚ 2 
Ʉɨɧɫɬɚɧɬɵ�ɢɨɧɢɡɚɰɢɢ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɤɢɫɥɨɬ  

ɩɪɢ 25 °ɋ [5 ] 

Ɉɪɝɚɧɢɱɟɫɤɚɹ  
ɤɢɫɥɨɬɚ 

Ʉɨɧɫɬɚɧɬɚ 
ɢɨɧɢɡɚɰɢɢ (Ʉɚ) 

ɪɄɚ 

ɛɟɧɡɨɣɧɚɹ 6,3•10-5 4,20 
ɹɛɥɨɱɧɚɹ 3,5•10-4 3,46 
ɜɢɧɧɚɹ 1,3•10-3 2,89 
ɥɢɦɨɧɧɚɹ 7,4•10-4 3,13 
ɚɫɤɨɪɛɢɧɨɜɚɹ 9,1•10-5 4,04 

 

Ɍɚɛɥɢɰɚ 3 
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɥɨɞɨɜɵɯ�ɫɨɤɨɜ�ɦɟɬɨɞɨɦ�ȼɀɏ 
ɋɨɤ Ȼɟɧɡɨɣɧɚɹ 

ɤɢɫɥɨɬɚ 
Ȼɟɧɡɢɥɨɜɵɣ 
ɫɩɢɪɬ 

Ɏɟɧɨɥ� Ɍɨɥɭ-
ɨɥ 

Ⱥɩɟɥɶɫɢɧɨɜɵɣ 
ɌɆ «Rich» 

+ + ɇɟ�ɜɵ-
ɹɜɥɟɧɨ 

+ 

Ⱥɩɟɥɶɫɢɧɨɜɵɣ 
ɫɜɟɠɟɜɵɠɚɬɵɣ 
ɫ�ɛɟɧɡɨɚɬɨɦ 
ɧɚɬɪɢɹ 

+ + + ɇɟ 
ɜɵɹɜ-
ɥɟɧɨ 

əɛɥɨɱɧɵɣ 
ɫɜɟɠɟɜɵɠɚɬɵɣ 
ɫ�ɛɟɧɡɨɚɬɨɦ 
ɧɚɬɪɢɹ 

+ + ɇɟ�ɜɵ-
ɹɜɥɟɧɨ 

ɇɟ 
ɜɵɹɜ-
ɥɟɧɨ 
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ɛɵɬɶ�ɧɚɢɛɨɥɟɟ�ɨɩɚɫɧɵɦɢ�ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɜ�ɧɢɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɤɨɧ-
ɫɟɪɜɚɧɬɨɜ�ɛɟɧɡɨɚɬɨɜ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɷɤɫɩɪɟɫɫ-
ɨɛɧɚɪɭɠɟɧɢɹ�ɬɨɤɫɢɱɧɵɯ�ɜɟɳɟɫɬɜ� ɜ�ɫɨɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ 
ɛɟɧɡɨɚɬɵ.  

ɇɚɥɢɱɢɟ� ɱɟɬɤɨɝɨ� ɡɚɩɚɯɚ� ɝɨɪɶɤɨɝɨ� ɦɢɧɞɚɥɹ (ɬɚɛɥ.4) ɜ 
ɚɩɟɥɶɫɢɧɨɜɨɦ�ɫɨɤɟ�ɬɨɪɝɨɜɨɣ�ɦɚɪɤɢ (ɌɆ) «Rich» (ɩɨɫɥɟ�ɩɪɨ-
ɜɟɞɟɧɧɨɣ� ɪɟɚɤɰɢɢ� ɧɢɬɪɨɜɚɧɢɹ)  ɩɨɡɜɨɥɹɟɬ� ɧɚɦ� ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɢɫɭɬɫɬɜɢɟ�ɜ�ɫɢɫɬɟɦɟ�ɜɪɟɞɧɵɯ�ɞɥɹ�ɨɪɝɚɧɢɡɦɚ�ɜɟɳɟɫɬɜ (ɧɢɬ-
ɪɨɬɨɥɭɨɥ, ɤɚɤ�ɢɡɜɟɫɬɧɨ, ɨɛɥɚɞɚɟɬ�ɡɚɩɚɯɨɦ�ɝɨɪɶɤɨɝɨ�ɦɢɧɞɚɥɹ). 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ� ɫɨɤɚ� ɩɭɬɟɦ� ɭɜɚɪɢɜɚɧɢɹ 
ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɜɵɲɟɧɢɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɜɟɳɟ-
ɫɬɜɚ, ɱɬɨ�ɭɜɟɥɢɱɢɜɚɟɬ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɡɚɩɚɯɚ�ɝɨɪɶɤɨɝɨ�ɦɢɧɞɚ-
ɥɹ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ.  ɋɪɚɜɧɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɩɵɬɨɜ 1  ɢ 4  
�ɬɚɛɥ.4) ɞɥɹ�ɚɩɟɥɶɫɢɧɨɜɵɯ�ɫɨɤɨɜ�ɪɚɡɧɵɯ�ɬɨɪɝɨɜɵɯ�ɦɚɪɨɤ�ɩɨ-
ɤɚɡɵɜɚɟɬ� ɛɨɥɶɲɟɟ� ɫɨɞɟɪɠɚɧɢɟ� ɤɚɧɰɟɪɨɝɟɧɧɨɝɨ� ɜɟɳɟɫɬɜɚ� ɜ 
ɫɨɤɟ�ɌɆ «Rich». 

ɉɪɢɫɭɬɫɬɜɢɟ� ɤɨɧɫɟɪɜɚɧɬɨɜ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɛɟɧɡɨɣɧɨɣ 
ɤɢɫɥɨɬɵ�ɢɥɢ�ɛɟɧɡɨɚɬɨɜ�ɧɚ�ɭɩɚɤɨɜɤɟ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɨɛɪɚɡɰɨɜ 
ɫɨɤɨɜ� ɭɤɚɡɚɧɨ� ɧɟ� ɛɵɥɨ. ɂɡɭɱɟɧɢɟ� ɚɩɟɥɶɫɢɧɨɜɨɝɨ� ɫɨɤɚ� ɌɆ 

«Rich» ɚɧɚɥɢɬɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɫɟɧɫɨɪɧɨɝɨ�ɚɧɚɥɢɡɚ - ɦɟɬɨ-
ɞɨɦ� ɢɧɞɟɤɫɚ� ɪɚɡɜɟɞɟɧɢɹ� ɩɨɡɜɨɥɢɥɨ� ɧɚɦ� ɭɫɬɚɧɨɜɢɬɶ� ɬɚɤɠɟ 
ɩɪɟɜɵɲɟɧɢɟ�ɟɫɬɟɫɬɜɟɧɧɵɯ�ɫɪɟɞɧɢɯ�ɡɧɚɱɟɧɢɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɰɜɟɬɚ, ɨɩɪɟɞɟɥɟɧɧɵɯ� ɞɥɹ� ɧɚɬɭɪɚɥɶɧɨɝɨ� ɫɜɟɠɟɨɬɠɚɬɨɝɨ 
ɚɩɟɥɶɫɢɧɨɜɨɝɨ�ɫɨɤɚ.  

ȼɵɜɨɞɵ 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɜ�ɩɥɨɞɨɜɵɯ�ɫɨɤɚɯ, ɫɨɞɟɪɠɚɳɢɯ�ɛɟɧ-

ɡɨɚɬɵ, ɜɨɡɦɨɠɧɨ�ɨɛɪɚɡɨɜɚɧɢɟ�ɤɚɧɰɟɪɨɝɟɧɧɵɯ�ɜɟɳɟɫɬɜ. Ɉɛ-
ɪɚɡɨɜɚɧɢɹ�ɬɨɥɭɨɥɚ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɨɛɴɹɫɧɢɬɶ�ɜɡɚɢɦɨɞɟɣɫɬɜɢ-
ɟɦ� ɨɤɢɫɥɢɬɟɥɶɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ� ɫɢɫɬɟɦ, ɩɪɢ� ɤɨɬɨɪɨɦ 
ɩɪɨɢɫɯɨɞɢɬ� ɨɤɢɫɥɟɧɢɟ� ɜɟɳɟɫɬɜ� ɩɨɥɢɮɟɧɨɥɶɧɨɣ� ɩɪɢɪɨɞɵ 
ɪɟɞɨɤɫ�ɫɢɫɬɟɦɵ� ɫɨɤɚ, ɚ� ɬɚɤɠɟ� ɚɫɤɨɪɛɢɧɨɜɨɣ� ɤɢɫɥɨɬɵ. 
ɇɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɦɢ� ɫɨɤɚɦɢ, ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɧɢɯ� ɤɚɧɰɟɪɨɝɟɧɧɵɯ� ɜɟɳɟɫɬɜ� ɩɪɢ� ɜɧɟɫɟɧɢɢ 
ɛɟɧɡɨɚɬɨɜ, ɹɜɥɹɸɬɫɹ�ɰɢɬɪɭɫɨɜɵɟ. 

ɍɫɬɚɧɨɜɥɟɧɚ� ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɷɤɫɩɪɟɫɫ-
ɨɛɧɚɪɭɠɟɧɢɹ�ɬɨɥɭɨɥɚ�ɜ�ɩɥɨɞɨɜɨɦ�ɫɨɤɟ�ɩɨ�ɩɪɢɫɭɬɫɬɜɢɸ�ɡɚ-
ɩɚɯɚ «ɝɨɪɶɤɨɝɨ�ɦɢɧɞɚɥɹ» ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɪɟɚɤɰɢɢ�ɧɢɬɪɨɜɚ-
ɧɢɹ. 
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ɍȾɈɋɄɈɇȺɅȿɇɇə�ȼɍɁɅȺ�ɀɈɊɋɌɄɈɋɌȱ�ɄɊɂɒɈɄ�ȾɅə�ɋɄɅəɇɈȲ�ɌȺɊɂ 
ȼ�ɫɬɚɬɬɿ�ɪɨɡɝɥɹɧɭɬɨ�ɯɚɪɚɤɬɟɪ�ɧɚɜɚɧɬɚɠɟɧɶ, ɹɤɿ�ɜɢɤɥɢɤɚɸɬɶ�ɞɟɮɨɪɦɚ-

ɰɿɸ�ɧɚɪɿɡɧɢɯ�ɭɩɨɪɿɜ�ɝɜɢɧɬɨɜɢɯ�ɤɪɢɲɨɤ. Ⱦɨɫɥɿɞɠɟɧɨ�ɡɦɿɧɭ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɦɿɰ-
ɧɨɫɬɿ�ɬɚ�ɠɨɪɫɬɤɨɫɬɿ�ɜ�ɨɫɧɨɜɿ�ɭɩɨɪɿɜ�ɿɫɧɭɸɱɢɯ�ɤɪɢɲɨɤ�ɬɚ�ɜɩɥɢɜ�ɤɨɧɫɬɪɭɤɰɿʀ�ɨɫ-
ɧɨɜɢ�ɭɩɨɪɚ�ɧɚ�ɣɨɝɨ�ɠɨɪɫɬɤɿɫɬɶ. ɉɨɤɚɡɚɧɨ, ɹɤ�ɲɥɹɯɨɦ�ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɜɭɡɥɚ�ɠɨ-
ɪɫɬɤɨɫɬɿ�ɤɪɢɲɤɢ�ɦɨɠɧɚ�ɞɨɫɹɝɬɢ�ɡɦɿɰɧɟɧɧɹ�ɤɪɢɲɤɢ�ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɡɦɟɧɲɟɧɧɹ 
ɬɨɜɳɢɧɢ�ɠɟɪɫɬɿ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɤɪɢɲɤɚ, ɜɭɡɨɥ�ɠɨɪɫɬɤɨɫɬɿ, ɧɚɪɿɡɧɢɣ�ɭɩɨɪ, ɧɚɜɚɧɬɚ-
ɠɟɧɧɹ, ɞɟɮɨɪɦɚɰɿɹ, ɦɟɬɚɥɨɽɦɧɿɫɬɶ. 

The paper considers the nature of loads that cause deformation the thread lugs 
of closures. The change of the strength and stiffness in existen closure lug substructure 
and action of the lug substructure structure on its stiffness are analyzed. It is shown, 
whereby by improving of the stiffness closure node can be achieved strengthening of 
closure and accordingly reducing the thickness of the tin. 

Keywords: closure, stiffness node, thread lug, loading, deformation, metal 
consumption. 

Ɉɫɨɛɥɢɜɿɫɬɸ�ɠɟɪɫɬɹɧɢɯ�ɡɚɤɭɩɨɪɸɜɚɥɶɧɢɯ�ɡɚɫɨɛɿɜ�ɞɥɹ 

ɫɤɥɹɧɨʀ�ɬɚɪɢ, ɹɤɢɦɢ�ɽ�ɤɪɢɲɤɢ�ɬɢɩɭ�ȱȱȱ, ɽ�ʀɯ�ɜɢɫɨɤɚ�ɦɟɬɚɥɨɽɦ-
ɧɿɫɬɶ. ɋɜɿɬɨɜɚ�ɬɟɧɞɟɧɰɿɹ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɭɩɚɤɨɜɤɢ�ɫɩɪɹɦɨɜɚɧɚ 
ɧɚ� ɡɦɟɧɲɟɧɧɹ� ʀʀ�ɦɚɬɟɪɿɚɥɨɽɦɧɨɫɬɿ. Ɉɞɧɚɤ, ɪɟɚɥɿʀ� ɫɭɱɚɫɧɨɝɨ 
ɪɢɧɤɭ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ�ɡɚɝɨɫɬɪɢɥɢ�ɩɪɨɛɥɟɦɭ�ɩɿɞɜɢɳɟɧɧɹ 
ɡɚɯɢɫɧɢɯ�ɜɥɚɫɬɢɜɨɫɬɟɣ�ɭɩɚɤɨɜɤɢ. Ɉɬɠɟ�ɜɢɧɢɤɚɽ�ɩɪɨɬɢɪɿɱɱɹ 
ɦɿɠ�ɜɢɦɨɝɚɦɢ�ɪɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ�ɬɚ�ɹɤɿɫɬɸ�ɩɚɤɭɜɚɧɧɹ�ɯɚɪ-
ɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ. Ⱥɧɚɥɿɡ�ɩɪɨɰɟɫɭ�ɡɚɤɭɩɨɪɸɜɚɧɧɹ�ɫɤɥɹɧɨʀ�ɬɚ-
ɪɢ�ɬɢɩɭ�ȱȱȱ�ɬɚ�ɪɨɡɩɨɞɿɥ�ɡɭɫɢɥɶ�ɜ�ɧɚɪɿɡɧɨɦɭ�ɡɚɬɜɨɪɿ�ɪɨɡɝɥɹɧɭɬɨ 
ɜ�ɪɨɛɨɬɿ [1]. ȼ�ɪɨɛɨɬɿ [2] ɞɟɬɚɥɶɧɨ�ɞɨɫɥɿɞɠɟɧɚ�ɤɨɧɫɬɪɭɤɰɿɹ 
ɭɩɨɪɚ�ɬɚ�ɮɚɤɬɨɪɢ, ɹɤɿ�ɜɩɥɢɜɚɸɬɶ�ɧɚ�ɣɨɝɨ�ɦɿɰɧɿɫɬɶ�ɬɚ�ɠɨɪɫɬ-
ɤɿɫɬɶ. ɉɪɨɬɟ� ɧɟɞɨɫɬɚɬɧɶɨ� ɞɨɫɥɿɞɠɟɧɨ� ɡɦɿɧɭ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɦɿɰɧɨɫɬɿ�ɬɚ�ɠɨɪɫɬɤɨɫɬɿ�ɜ�ɨɫɧɨɜɿ�ɭɩɨɪɚ�ɬɚ�ɜɩɥɢɜ�ɤɨɧɫɬɪɭɤɰɿʀ 
ɨɫɧɨɜɢ�ɭɩɨɪɚ�ɧɚ�ɣɨɝɨ�ɠɨɪɫɬɤɿɫɬɶ. 

Ɍɚɛɥɢɰɚ 4 
ɍɫɥɨɜɢɹ�ɢ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɨɜɟɞɟɧɢɹ�ɪɟɚɤɰɢɢ�ɧɢɬɪɨɜɚɧɢɹ 

ʋ� Ɉɛɴɟɤɬ  
ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɍɨɪɝɨɜɚɹ 
ɦɚɪɤɚ 
�ɌɆ) 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ�ɨɛɴɟɤ-
ɬɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɍɫɥɨɜɢɹ�ɩɪɨɬɟɤɚɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ�ɤɚɬɚɥɢɡɚɬɨɪɚ -
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ�ɫɟɪɧɨɣ�ɤɢɫɥɨɬɵ 

ɇɚɥɢɱɢɟ�ɡɚɩɚɯɚ�ɝɨɪɶ-
ɤɨɝɨ�ɦɢɧɞɚɥɹ  

1  
Ⱥɩɟɥɶɫɢɧɨ-
ɜɵɣ�ɫɨɤ�ɫ  
ɦɹɤɨɬɶɸ, 
ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɧɵɣ 

 
 
 
 
Rich 
 

ɨɬɫɭɬɫɬɜɭɟɬ Ʉ 10ɦɥ�ɫɨɤɚ�ɞɨɛɚɜɢɥɢ 5 ɤɚɩɟɥɶ 
HNO3, �ɜɵɞɟɪɠɚɥɢ�ɩɪɢ 20°ɋ 25ɦɢɧ.  

ɱɟɬɤɢɣ�ɡɚɩɚɯ 

2 ɍɜɚɪɢɜɚɧɢɟ 10 ɦɥ 
ɫɨɤɚ 20 ɦɢɧ 

5 ɤɚɩɟɥɶ HNO3  
 

ɱɟɬɤɢɣ�ɡɚɩɚɯ, ɭɫɢɥɢ-
ɜɚɸɳɢɣɫɹ�ɫɨ�ɜɪɟɦɟɧɟɦ 

3 ɨɬɫɭɬɫɬɜɭɟɬ 10ɦɥ�ɫɨɤɚ�ɩɨɞɨɝɪɟɜɚɥɢ�ɧɚ�ɜɨɞɹɧɨɣ 
ɛɚɧɟ 30ɦɢɧ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ 5 ɤɚɩɟɥɶ 
HNO3  

 
ɥɟɝɤɢɣ�ɡɚɩɚɯ 

4 Ⱥɩɟɥɶɫɢɧɨ-
ɜɵɣ�ɧɟɤɬɚɪ 

ɋɚɞɨɱɟɤ  ɨɬɫɭɬɫɬɜɭɟɬ Ʉ 10ɦɥ�ɫɨɤɚ�ɞɨɛɚɜɢɥɢ 5 ɤɚɩɟɥɶ 
HNO3, �ɜɵɞɟɪɠɚɥɢ�ɩɪɢ 20°ɋ 40 ɦɢɧ.  

ɥɟɝɤɢɣ�ɡɚɩɚɯ 

 


