
36 
XVI ɆȿɀȾɍɇАɊɈȾɇАə ɄɈɇɎȿɊȿɇɐɂə ɋɌɍȾȿɇɌɈВ, АɋɉɂɊАɇɌɈВ ɂ ɆɈɅɈȾɕɏ ɍɑȿɇɕɏ 

«ɉȿɊɋɉȿɄɌɂВɕ ɊАɁВɂɌɂə ɎɍɇȾАɆȿɇɌАɅɖɇɕɏ ɇАɍɄ»  

Ɋɨɫɫия, Ɍɨɦɫɤ, 23-26 ɚɩɪеɥя 2019 г. Ɍɨɦ 2. ɏиɦия  

ɂɋɋɅȿȾɈȼȺɇɂȿ ȾȿɃɋɌȼɂə ɊȺɁɅɂЧɇɕХ ɈɄɂɋɅɂɌȿɅɖɇɕХ ɋɂɋɌȿɆ ɇȺ ȻȿɌɍɅɂɇ 

Ⱥ.ȿ. Ȼɨɥɞɟ, Ɇ.ȼ. Ʌɹɩɭɧɨɜɚ, Ʌ.Ⱥ. Ʌɵɱɤɨɜɫɤɢɣ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: ɞɨɰɟɧɬ, ɤ.ɯ.ɧ. ȼ.ɋ. Ɇɚɥɶɤɨɜ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ,  

Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, 36, 634050 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ,  

Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ. Ʌɟɧɢɧɚ, 30, 634050 

E-mail: alinaplanet@mail.ru  

 

RESEARCH OF THE DIFFERENT OXIDATIVE SYSTEMS' EFFECTS ON BETULIN  

A.E. Bolde, M.V. Lyapunova, L.A. Lychkovskiy 

Scientific Supervisor: associate professor, Ph.D. V.S. Malkov 

Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050 

Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050 

E-mail: alinaplanet@mail.ru 

 

Abstract. In the present work, oxidative transformation of betulin by Cr(VI) compounds - Jones reagent and 

potassium dichromate - were carried out, and the oxidizing ability of the DMSO-I2 system was also investigated. 

The oxidation of betulin using Jones reagent leaded to mixture of betulonic acid, betulonic and betulinic 

aldehydes. The oxidation on alumina support gives an analogical result. The feasibility of using the DMSO-I2 

system as an oxidizing agent for the synthesis of betulonic aldehyde was confirmed. 

 

ȼвɟɞɟɧɢɟ. ɉɨɢɫɤ ɧɨɜɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɞɨɥɝɨɟ 

ɜɪɟɦɹ ɨɫɬɚɟɬɫɹ ɚɤɬɢɜɧɨɣ ɱɚɫɬɶɸ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɞɥɹ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɬɪɢɬɟɪɩɟɧɨɢɞɵ ɥɭɩɚɧɨɜɨɝɨ ɪɹɞɚ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɛɟɬɭɥɢɧ ɢ ɟɝɨ ɩɪɨɢɡɜɨɞɧɵɟ. 

Ⱦɨɫɬɭɩɧɚɹ ɫɵɪɶɟɜɚɹ ɛɚɡɚ ɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɞɟɥɚɸɬ ɚɤɬɭɚɥɶɧɵɦ ɪɚɡɪɚɛɨɬɤɭ 

ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɢɯ ɨɫɧɨɜɟ [1]. ɋɪɟɞɢ ɦɧɨɠɟɫɬɜɚ ɦɟɬɨɞɨɜ ɯɢɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ɛɟɬɭɥɢɧɚ ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɹɜɥɹɟɬɫɹ ɨɤɢɫɥɢɬɟɥɶɧɨɟ ɩɪɟɜɪɚɳɟɧɢɟ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɨɛɪɚɡɭɸɬɫɹ ɛɟɬɭɥɢɧɨɜɵɣ ɢ ɛɟɬɭɥɨɧɨɜɵɣ ɚɥɶɞɟɝɢɞɵ, ɛɟɬɭɥɢɧɨɜɚɹ ɢ ɛɟɬɭɥɨɧɨɜɚɹ ɤɢɫɥɨɬɵ – ɰɟɧɧɵɟ 

ɫɢɧɬɨɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ [2]. ɋɥɨɠɧɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɛɟɬɭɥɢɧɚ 

ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ ɦɨɥɟɤɭɥɟ ɬɪɟɯ ɪɟɚɤɰɢɨɧɧɵɯ ɰɟɧɬɪɨɜ: ɩɟɪɜɢɱɧɨɣ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɵ ɩɪɢ ɋ-

28, ɜɬɨɪɢɱɧɨɣ ɫɩɢɪɬɨɜɨɣ ɝɪɭɩɩɵ ɩɪɢ ɋ-3 ɢ ɤɪɚɬɧɨɣ ɫɜɹɡɢ ɜ ɩɨɥɨɠɟɧɢɢ ɋ-20–ɋ-29, ɬɪɭɞɧɨɫɬɶɸ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɥɭɛɢɧɵ ɩɪɨɬɟɤɚɧɢɹ ɨɤɢɫɥɟɧɢɹ ɢ ɥɚɛɢɥɶɧɨɫɬɶɸ ɫɬɪɭɤɬɭɪɵ ɛɟɬɭɥɢɧɚ [3]. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɢɦɢɱɟɫɤɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɛɟɬɭɥɢɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ 

ɤɚɱɟɫɬɜɟ ɨɤɢɫɥɢɬɟɥɟɣ ɤɥɚɫɫɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Cr(VI) – ɪɟɚɤɬɢɜɚ Ⱦɠɨɧɫɚ ɢ ɛɢɯɪɨɦɚɬɚ ɤɚɥɢɹ, ɚ ɬɚɤɠɟ 

ɜɩɟɪɜɵɟ ɢɫɫɥɟɞɨɜɚɧɨ ɨɤɢɫɥɢɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ  ɧɚ ɛɟɬɭɥɢɧ  ɫɢɫɬɟɦɵ ȾɆɋɈ-I2, . 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ чɚɫɬɶ. Мɟɬɨɞɢɤɚ ɨɤɢɫɥɟɧɢɹ ɛɟɬɭɥɢɧɚ ɪɟɚɤɬɢɜɨɦ Дɠɨɧɫɚ [4]. Ʉ ɪɚɫɬɜɨɪɭ 1 

ɝ (2,26 ɦɦɨɥɶ) ɛɟɬɭɥɢɧɚ ɜ 11,3 ɦɥ 1,4-ɞɢɨɤɫɚɧɚ ɩɪɢ 5 °ɋ ɩɪɢɛɚɜɥɹɥɢ ɩɨɪɰɢɹɦɢ ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɣ 

ɪɟɚɝɟɧɬ Ⱦɠɨɧɫɚ (2,26 ɝ (22,6 ɦɦɨɥɶ) ɯɪɨɦɨɜɨɝɨ ɚɧɝɢɞɪɢɞɚ, 1,56 ɦɥ (28,9 ɦɦɨɥɶ) ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ 

ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɢ  13,5 ɦɥ ɜɨɞɵ). ɉɟɪɟɦɟɲɢɜɚɥɢ ɩɪɢ ɷɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 4 ɱ, ɡɚɬɟɦ ɞɨɛɚɜɥɹɥɢ 10 
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ɦɥ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɥɢ. Ɋɟɚɤɰɢɨɧɧɭɸ ɦɚɫɫɭ ɷɤɫɬɪɚɝɢɪɨɜɚɥɢ ɷɬɢɥɚɰɟɬɚɬɨɦ (3ɯ50 ɦɥ). Ɉɫɬɚɬɨɤ 

ɯɪɨɦɚɬɨɝɪɚɮɢɪɨɜɚɥɢ ɧɚ ɤɨɥɨɧɤɟ (ɷɥɸɟɧɬ - ɷɬɢɥɚɰɟɬɚɬ). ɉɨɥɭɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ 

ɛɟɬɭɥɨɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ, ɛɟɬɭɥɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɩɪɨɞɭɤɬɚ ɞɟɝɢɞɪɚɬɚɰɢɢ ɛɟɬɭɥɢɧɨɜɨɣ ɤɢɫɥɨɬɵ. ɂɄ (ν, 

ɫɦ–1
): 3418,23 (ν–Ɉɇ), 2935,27 (ν–ɋɇ2), 2867,93 (ν–ɋɇ), 1703,71 (νC=O), 1374,47 (νC-C), 1028,41 (ν–C=O). 

1H əɆɊ 

(CDCl3, δ, ɦ.ɞ.): 9.67 (1H, COH), 5.84 (2ɇ, -CH=CH-), 4.68 ɢ 4.58 (2H, H-29), 3.79 ɢ 3.32 (2H, H-28), 2.38 

(1H, H-19). 
13C əɆɊ (CDCl3, δ, ɦ.ɞ.): 216. 52, 206.55 ɢ 177.26 (ɋ=Ɉ), 150.49 (C-20), 129.58 (ɋ-3), 125.78 

(ɋ-2), 109.75 (C-29), 60.52 (C-28). 

Мɟɬɨɞɢɤɚ ɨɤɢɫɥɟɧɢɹ ɛɟɬɭɥɢɧɚ ɛɢхɪɨɦɚɬɨɦ ɤɚɥɢɹ, ɧɚɧɟɫɟɧɧыɦ ɧɚ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ [5]. Ƚɪɚɧɭɥɵ 

Al2O3 (11,1 ɝ) ɨɛɪɚɛɚɬɵɜɚɥɢ ɪɚɫɬɜɨɪɨɦ, ɫɨɞɟɪɠɚɳɢɦ 3,6 ɝ ɛɢɯɪɨɦɚɬɚ ɤɚɥɢɹ (12 ɦɦɨɥɶ), 24 ɦɥ ɜɨɞɵ ɢ 6 ɦɥ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ȼ ɤɨɥɛɭ ɡɚɝɪɭɠɚɥɢ 1,5 ɝ (3,4 ɦɦɨɥɶ) ɛɟɬɭɥɢɧɚ ɢ ɞɢɫɩɟɪɝɢɪɨɜɚɥɢ ɜ 

138 ɦɥ ɚɰɟɬɨɧɚ ɭɥɶɬɪɚɡɜɭɤɨɦ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ. Ʉ ɩɨɥɭɱɟɧɧɨɣ ɫɭɫɩɟɧɡɢɢ ɞɨɛɚɜɥɹɥɢ ɨɤɢɫɥɢɬɟɥɶ ɫ 

«ɜɥɚɠɧɵɦ» ɨɤɫɢɞɨɦ ɚɥɸɦɢɧɢɹ ɢ ɩɟɪɟɦɟɲɢɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -10
ɨɋ ɜ ɬɟɱɟɧɢɟ 7 ɦɢɧɭɬ. Ɂɚɬɟɦ 

ɧɟɨɪɝɚɧɢɱɟɫɤɭɸ ɮɚɡɭ ɨɬɮɢɥɶɬɪɨɜɵɜɚɥɢ, ɚ ɜ ɠɢɞɤɭɸ ɞɨɛɚɜɥɹɥɢ 500 ɦɥ ɜɨɞɵ. ȼɵɩɚɜɲɢɣ ɨɫɚɞɨɤ 

ɨɬɮɢɥɶɬɪɨɜɵɜɚɥɢ ɢ ɜɵɫɭɲɢɜɚɥɢ ɧɚ ɜɨɡɞɭɯɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɦɟɫɢ ɚɧɚɥɨɝɢɱɧɨɣ ɫɦɟɫɢ ɩɪɨɞɭɤɬɨɜ. 

Мɟɬɨɞɢɤɚ ɨɤɢɫɥɟɧɢɹ ɛɟɬɭɥɢɧɚ ɤɚɬɚɥɢɬɢчɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ДМɋО-  . ȼ ɤɪɭɝɥɨɞɨɧɧɭɸ ɤɨɥɛɭ, 

ɫɧɚɛɠɟɧɧɭɸ ɨɛɪɚɬɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ, ɡɚɝɪɭɠɚɥɢ 0,5 ɝ ɛɟɬɭɥɢɧɚ (1,1 ɦɦɨɥɶ), 1 ɝ ɣɨɞɚ (3,9 ɦɦɨɥɶ) ɢ 20 

ɦɥ ȾɆɋɈ. Ɋɟɚɤɰɢɨɧɧɭɸ ɦɚɫɫɭ ɧɚɝɪɟɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 165 ɨɋ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ.  Ɂɚɬɟɦ ɪɟɚɤɰɢɨɧɧɭɸ 

ɦɚɫɫɭ ɜɵɥɢɜɚɥɢ ɜ ɜɨɞɭ, ɨɛɪɚɛɚɬɵɜɚɥɢ 10%-ɧɵɦ  ɪɚɫɬɜɨɪɨɦ ɫɭɥɶɮɢɬɚ ɧɚɬɪɢɹ ɢ ɨɫɬɚɜɥɹɥɢ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ 

ɧɚ ɫɭɬɤɢ ɞɨ ɜɵɩɚɞɟɧɢɹ ɨɫɚɞɤɚ. ȼɵɩɚɜɲɢɣ ɨɫɚɞɨɤ ɨɬɮɢɥɶɬɪɨɜɵɜɚɥɢ ɢ ɜɵɫɭɲɢɜɚɥɢ ɧɚ ɜɨɡɞɭɯɟ. 

ɉɨɥɭɱɟɧɧɵɣ ɛɟɬɭɥɨɧɨɜɵɣ ɚɥɶɞɟɝɢɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɥɵɟ ɤɪɢɫɬɚɥɥɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ 147 

°ɋ. ȼɵɯɨɞ ɩɪɨɞɭɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 0,25 ɝ (47 %). ɂɄ (ν, ɫɦ–1
): 3418,15 (ν–Ɉɇ), 2935,27 (ν–ɋɇ2), 2867,93 (ν–ɋɇ), 

1707,13 (νC=O), 1374,47 (νC-C), 1028,41 (ν–C=O). 
1H əɆɊ (CDCl3, δ, ɦ.ɞ.): 9.51 (1H, COH), 4.68 ɢ 4.58 (2H, H-

29), 3.79 ɢ 3.32 (2H, H-28), 2.38 (1H, H-19). 
13C əɆɊ (CDCl3, δ, ɦ.ɞ.): 194.19 (ɋ=Ɉ), 150.41 (C-20), 109.75 

(C-29), 60.52 (C-28). 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɨɞɭɤɬɨɜ ɦɟɬɨɞɨɦ ɬɨɧɤɨɫɥɨɣɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ (Ɍɋɏ) ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɩɥɚɫɬɢɧɵ ɦɚɪɤɢ «Sorbfil» ɧɚ ɚɥɸɦɢɧɢɟɜɨɣ ɩɨɞɥɨɠɤɟ ɉɌɋɏ-ȺɎ-Ⱥ. Эɥɸɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ - ɛɟɧɡɨɥ : 

ɯɥɨɪɢɫɬɵɣ ɦɟɬɢɥɟɧ : ɦɟɬɚɧɨɥ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 5:5:1. ɉɪɨɹɜɢɬɟɥɶ – ɮɨɫɮɨɪɧɨɦɨɥɢɛɞɟɧɨɜɚɹ ɤɢɫɥɨɬɚ.  

ɋɩɟɤɬɪɵ əɆɊ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɧɚ əɆɊ-ɫɩɟɤɬɪɨɦɟɬɪɟ Bruker Avance 

400 III HD ɜ ɪɚɫɬɜɨɪɟ CDCl3 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ, ɪɚɛɨɱɚɹ ɱɚɫɬɨɬɚ ɧɚ ɹɞɪɚɯ ɜɨɞɨɪɨɞɚ – 400 ɆȽɰ, ɧɚ 

ɹɞɪɚɯ ɭɝɥɟɪɨɞɚ – 100 ɆȽɰ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɸ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɨɟɧɢɹ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɂɄ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɫ 

Ɏɭɪɶɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɧɚ ɂɄ-ɫɩɟɤɬɪɨɦɟɬɪɟ Nicolet 6700, Thermo Fisher Scientific. ɂɫɫɥɟɞɨɜɚɧɢɹ 

ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢɫɶ ɦɟɬɨɞɨɦ ɇɉȼɈ ɜ ɨɛɥɚɫɬɢ ɫɩɟɤɬɪɚ ɨɬ 400 ɞɨ 4000 ɫɦ–1
 ɫ ɪɚɡɪɟɲɟɧɢɟɦ 4 ɫɦ–1

.   

Ɍɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɥɢ ɜ ɨɬɤɪɵɬɨɦ ɤɚɩɢɥɥɹɪɟ ɧɚ ɩɪɢɛɨɪɟ BUCHI Melting Point M-560. 

Ɋɟɡɭɥɶɬɚɬɵ. ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɫɭɳɟɫɬɜɟɧɧɨɟ ɪɚɡɥɢɱɢɟ ɜ 

ɞɟɣɫɬɜɢɢ ɢɡɭɱɟɧɧɵɯ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɧɚ ɛɟɬɭɥɢɧ. Ɍɚɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɟɞɢɧɟɧɢɣ Cr(VI) – 

ɪɟɚɤɬɢɜɚ Ⱦɠɨɧɫɚ ɢ ɛɢɯɪɨɦɚɬɚ ɤɚɥɢɹ – ɜ ɤɚɱɟɫɬɜɟ ɨɤɢɫɥɢɬɟɥɟɣ ɩɪɢɜɨɞɢɬ ɤ ɫɯɨɞɧɵɦ ɩɪɨɞɭɤɬɚɦ ɪɟɚɤɰɢɢ, ɚ 

ɢɦɟɧɧɨ, ɤ ɫɦɟɫɢ ɛɟɬɭɥɨɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ, ɛɟɬɭɥɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɩɪɨɞɭɤɬɚ ɞɟɝɢɞɪɚɬɚɰɢɢ ɛɟɬɭɥɢɧɨɜɨɣ 

ɤɢɫɥɨɬɵ (ɪɢɫ. 1), ɫɨɫɬɚɜ ɢ ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɵɯ ɩɨɞɬɜɟɪɠɞɟɧɚ ɦɟɬɨɞɚɦɢ əɆɊ-, ɂɄ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ.  
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Ɋɨɫɫия, Ɍɨɦɫɤ, 23-26 ɚɩɪеɥя 2019 г. Ɍɨɦ 2. ɏиɦия  

 

Ɋɢɫ 1. Оɤɢɫɥɟɧɢɟ ɛɟɬɭɥɢɧɚ ɫɨɟɞɢɧɟɧɢɹɦɢ Cr(VI) 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ȾɆɋɈ-I2 ɩɨɤɚɡɚɥɨ, ɱɬɨ 

ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɧɨɫɢɬ ɛɨɥɟɟ ɫɟɥɟɤɬɢɜɧɵɣ ɯɚɪɚɤɬɟɪ. ȼɵɜɨɞ ɨɛ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɢ 

ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ȾɆɋɈ-I2 ɫɥɟɞɭɟɬ ɢɡ ɬɨɝɨ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɩɪɨɞɭɤɬɨɦ ɪɟɚɤɰɢɢ ɨɤɚɡɚɥɫɹ  ɛɟɬɭɥɨɧɨɜɵɣ 

ɚɥɶɞɟɝɢɞ (ɪɢɫ. 2), ɜ ɩɨɥɶɡɭ ɫɬɪɨɟɧɢɹ ɤɨɬɨɪɨɝɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɞɚɧɧɵɟ əɆɊ-, ɂɄ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ. 

 

Ɋɢɫ 2. Оɤɢɫɥɟɧɢɟ ɛɟɬɭɥɢɧɚ ɫɢɫɬɟɦɨɣ ДМɋО-I2 

Ɂɚɤɥɸчɟɧɢɟ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɯɪɨɦɫɨɞɟɪɠɚɳɢɯ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɪɟɚɝɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɪɚɡɨɜɚɧɢɟ ɫɦɟɫɢ ɤɚɪɛɨɧɢɥɶɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɛɟɬɭɥɢɧɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɵ ȾɆɋɈ-I2 ɩɪɢɜɨɞɢɬ ɤ ɜɵɫɨɤɨɫɟɥɟɤɬɢɜɧɨɦɭ ɨɤɢɫɥɟɧɢɸ ɛɟɬɭɥɢɧɚ ɞɨ ɛɟɬɭɥɨɧɨɜɨɝɨ ɚɥɶɞɟɝɢɞɚ. 

 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
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