
Ȼɚɗɔɘɑɜɧ Ɏ 

ɍɔɚɘɑɐɔɢɔəɑ: 

ɠɌəɞɌɝɞɔɖɌ ɔɗɔ 

ɜɑɌɗɨəɚɝɞɨ
  

  
  

ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ɽʬʠʤʦʚʘ, 

ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ,  ʜʦʮʝʥʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ
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ʇʦʣʠʤʝʨʳ- ʚʝʱʝʩʪʚʘ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʘʢʨʦʤʦʣʝʢʫʣ

ʄʘʢʨʦʤʦʣʝʢʫʣʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʤʦʥʦʤʝʨʥʳʭʟʚʝʥʴʝʚ

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʳʭ-

ʧʨʠʨʦʜʥʳʝ-ʤʘʢʨʦʤʦʣʝʢʫʣʳ ɼʅʂ

(ʯʠʩʣʦ ʟʚʝʥʴʝʚ ʚ ʮʝʧʠ N ~ 109-1010)

ʉʧʝʮʠʬʠʢʘ ʩʚʦʡʩʪʚ ʧʦʣʠʤʝʨʦʚ 

ʦʙʫʩʣʦʚʣʝʥʘ ʙʦʣʴʰʦʡ ʜʣʠʥʦʡ, 

ʮʝʧʥʳʤ ʩʪʨʦʝʥʠʝʤʠ ʛʠʙʢʦʩʪʴʶ

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣ



ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ ʦ ʧʦʣʠʤʝʨʘʭ

ɹʀʆʄɽɼʀʎʀʅɸ

ʄɸʊɽʈʀɸʃʓ

ʘʚʠʘʮʠʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ;

ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ;

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ;

ʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ;

ʪʝʢʩʪʠʣʴʥʘʷ ʠ ʣʝʛʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ
ʵʣʝʢʪʨʦʥʠʢʘ; ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ

http://www.rasc.ru/lenta/21400179441377128735756997429.jpeg


ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ ʦ ʧʦʣʠʤʝʨʘʭ
ʈʝʛʝʥʝʨʘʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ

Çʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ

Çʩʢʘʬʬʦʣʜʳ

Ç3D-ʙʠʦʧʨʠʥʪʠʥʛ

ʍʠʨʫʨʛʠʷ

Çʰʦʚʥʳʡ 

ʤʘʪʝʨʠʘʣ

Çʧʨʦʪʝʟʳ 

ʆʬʪʘʣʴʤʦʣʦʛʠʷ

Çʢʦʥʪʘʢʪʥʳʝ 

ʣʠʥʟʳ

ʌʘʨʤʘʢʦʣʦʛʠʷ 

Çʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ

ɹʀʆʄɽɼʀʎʀʅʉʂʀʁ 

ɸʉʇɽʂʊ



ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴðʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʦʣʥʷʪʴ 

ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʥʝ ʚʳʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʚ 

ʦʨʛʘʥʠʟʤʝ

Ȼȼȴȸȱȹȱȹȴȱ ȻȺȷȴȸȱȼȺȮ Ȯ ȸȱȰȴɂȴȹȱ

üʥʝ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʤʝʩʪʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ;

üʥʝ ʜʦʣʞʥʳ ʦʢʘʟʳʚʘʪʴ ʪʦʢʩʠʯʝʩʢʦʛʦ ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ;

üʥʝ ʜʦʣʞʥʳ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʠ;

üʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʩʨʦʢʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʠʦʤʘʪʝʨʠʘʣʘʤ:

ɹʠʦʜʝʛʨʘʜʘʮʠʷ- ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ 

ʢʦʥʪʘʢʪʝ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʞʠʚʳʤʠ ʪʢʘʥʷʤʠ, ʢʣʝʪʢʘʤʠ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ



ʄʘʢʨʦʤʦʣʝʢʫʣʳ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʦʣʠʛʦʤʝʨʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠʣʠ ʬʝʨʤʝʥʪʘʤʠ 

ʂʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ -

ȭȴȺȰȱȯȼȬȰȴȼȿȱȸɇȱ 

(ȭȴȺȼȬȳȷȬȯȬȱȸɇȱ) ȻȺȷȴȸȱȼɇ

ʉʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʨʝʛʫʣʠʨʫʝʤʳʤ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ

ʤʝʜʠʮʠʥʘ 

ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ

2 ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ

Vʠʤʧʣʘʥʪʘʪʳ, ʧʦʩʪʝʧʝʥʥʦ 

ʟʘʤʝʱʘʝʤʳʝ ʞʠʚʳʤʠ ʪʢʘʥʷʤʠ 

(ʨʝʛʝʥʝʨʘʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ)

Vh ʦʚʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʭʠʨʫʨʛʠʠ

Vʥʦʩʠʪʝʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

(ʢʦʥʪʨʦʣʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ)

ʅ2ʆ, CO2



ȭɔɚɐɑɏɜɌɐɔɜɟɑɘɧɑ ɛɚɗɔɘɑɜɧ. 

ȶɗɌɝɝɔɠɔɖɌɢɔɫ.

ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ:

1) ʧʨʠʨʦʜʥʳʝ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʧʦʣʠʤʝʨʳ - ʮʝʣʣʶʣʦʟʘ, ʢʨʘʭʤʘʣ, ʜʝʢʩʪʨʠʥʳ, ʭʠʪʦʟʘʥ, 

ʣʠʛʥʠʥ ʠ ʜʨ.

2) ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ - ʧʦʣʠʣʘʢʪʦʥʳ, ʧʦʣʠʣʘʢʪʠʜʳ, 

ʧʦʣʠʛʣʠʢʦʣʝʚʘʷʢ-ʪʘ, ʠʭ ʩʦʧʦʣʠʤʝʨʳ ʠ ʜʨ.

ʭʠʪʦʟʘʥ



ȻɚɗɔɗɌɖɞɔɐ

ʤʦʥʦʤʝʨ-ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ

ʧʦʣʠʣʘʢʪʠʜ

ʉʳʨʴʝ -ʝʞʝʛʦʜʥʦ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʨʝʩʫʨʩʳ: ʢʫʢʫʨʫʟʘ ʠ 

ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ

ʩʘʤʳʡ ʜʝʰʝʚʳʡ ʠʟ ʙʠʦʧʣʘʩʪʠʢʦʚ

( $2,2ï4,5 ʟʘ ʢʛ)



ȻɚɗɔɗɌɖɞɔɐ

1. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʩ 

ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ 

(ʧʠʱʝʚʘʷ ʫʧʘʢʦʚʢʘ, 

ʦʜʥʦʨʘʟʦʚʘʷ ʧʦʩʫʜʘ, ʧʘʢʝʪʳ, 

ʨʘʟʣʠʯʥʘʷ ʪʘʨʘ)

2. ɺ ʤʝʜʠʮʠʥʝ: ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʥʠʪʝʡ, 

ʰʪʠʬʪʦʚ, ʠʤʧʣʘʥʪʘʪʦʚ

3. ɺ 3d ʧʝʯʘʪʠ

ʇʨʠʤʝʥʝʥʠʝ:



ȻɚɗɔɏɗɔɖɚɗɑɎɌɫ ɖɔɝɗɚɞɌ

ʤʦʥʦʤʝʨ-ʛʣʠʢʦʣʝʚʘʷ ʢʠʩʣʦʪʘ

ʧʦʣʠʛʣʠʢʦʣʝʚʘʷ ʢʠʩʣʦʪʘ

ʐʦʚʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʱʘʪʝʣʴʥʦ 

ʩʧʣʝʪʝʥʥʳʭ ʤʦʥʦʥʠʪʝʡ

ʆʜʠʥ ʠʟ ʧʝʨʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʣʝʪʝʥʳʭ ʨʘʩʩʘʩʳʚʘʶʱʠʭʩʷ ʥʠʪʝʡ-

ʧʨʦʨʳʚ ʚ ʭʠʨʫʨʛʠʠ!

ʉʳʨʴʝ ïʚʠʥʦʛʨʘʜ, 

ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʠ 

ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ

ʀʜʝʘʣʝʥ ʜʣʷ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤ 21 ʜʝʥʴ ʩʢʨʝʧʣʝʥʠʷ ʥʠʪʴʶ

https://commons.wikimedia.org/wiki/File:%D0%93%D1%80%D0%BE%D0%B7%D0%B4%D1%8C%D1%8F_%D0%B2%D0%B8%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D0%B4%D0%B0.jpg?uselang=ru


ȻɚɗɔɖɌɛɜɚɗɌɖɞɚə
ɹʠʦʤʝʜʠʮʠʥʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ

Vʐʦʚʥʳʡ ʤʘʪʝʨʠʘʣ (ʧʨʦʯʥʳʝ ʠ 

ʵʣʘʩʪʠʯʥʳʝ ʥʠʪʠ), ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʢʦʤʧʘʥʠʷʤʠ Solvay ʠ Union Carbide

ɹʠʦʜʝʛʨʘʜʘʮʠʷ ʚ ʪʝʣʝ ʯʝʣʦʚʝʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʦ, ʦʢʦʣʦ 3 ʣʝʪ 

ʉʦʭʨʘʥʥʦʩʪʴ ʢʘʨʢʘʩʘ ʦʙʝʩʧʝʯʠʪʚʘʝʪʩʷ

ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʥʘ ʝʛʦ ʤʝʩʪʝ 

ʥʝ ʩʬʦʨʤʠʨʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʥʦʚʳʡ 

ʩʦʩʫʜ

ɻʨʘʬʪ (ʦʩʥʦʚʘ) ʜʣʷ ʢʨʦʚʝʥʦʩʥʦʛʦ 

ʩʦʩʫʜʘ

ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʝ ʛʨʘʬʪʘ ʠʟ ʧʦʣʠʢʘʧʨʦʣʘʢʪʦʥʘ

ʇʨʦʪʝʟʳ ʩʦʩʫʜʦʚ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ 

(ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 2 ʤʤ, ʪʦʣʱʠʥʘ 

ʩʪʝʥʢʠ 100 ʤʢʤ) 



ȻɚɗɔɖɌɛɜɚɗɌɖɞɚə

ɺ ʦʩʥʦʚʝ -ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʜʝʩʷʪʢʠ 

ʢʠʣʦʚʦʣʴʪ)ʥʘ ʨʘʩʪʚʦʨ ʧʦʣʠʤʝʨʘ.

ʕʣʝʢʪʨʦʩʧʠʥʥʠʥʛ- ʚʳʪʷʛʠʚʘʥʠʝ 

ʫʣʴʪʨʘʪʦʥʢʠʭ ʚʦʣʦʢʦʥ ʠʟ ʞʠʜʢʦʡ ʩʨʝʜʳ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ

ʋʩʪʘʥʦʚʢʘ: ʠʩʪʦʯʥʠʢ 

ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ʢʘʧʠʣʣʷʨ (ʤ.ʙ. 

ʚʨʘʱʘʶʱʠʤʩʷ)ʠ 

ʧʨʠʥʠʤʘʶʱʘʷ ʧʣʘʩʪʠʥʳ 

(ʙʘʨʘʙʘʥ).



ȻɚɗɔɖɌɛɜɚɗɌɖɞɚə

ʅʝʜʦʩʪʘʪʢʠ: ʧʨʠ ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʚʦʟʤʦʞʥʘ 

ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ

ʀʩʧʦʣʴʟʫʶʪ ʩ  ʜʨʫʛʠʤʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʤʠʧʦʣʠʤʝʨʘʤʠ

ʇʨʦʜʫʢʪʳ ʜʝʛʨʘʜʘʮʠʠ:

ʢʘʧʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ

, ʅ2ʆ, CO2

ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʥʦʚʦʣʦʢʦʥ,

ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʩʧʠʥʥʠʥʛʘ



ɹʀʆɼɽɻʈɸɼʀʈʋɽʄʓɽʇʆʃʀʄɽʈʓ.ʍʀʊʆɿɸʅ

-CH3COONa

+NaOH

ʭʠʪʠʥ

ɸʤʠʥʦʛʨʫʧʧʘ ʧʨʠʜʘʝʪ 

ʨʝʘʢʮʠʦʥʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ, 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ 

ʨʘʩʪʚʦʨʘʭ 

ʨʘʟʙʘʚʣʝʥʥʳʭ ʢʠʩʣʦʪ

ʀʩʪʦʯʥʠʢ ʭʠʪʠʥʘ ï

ʤʝʣʢʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, 

ʥʘʩʝʢʦʤʳʝ, ʛʨʠʙʳ

ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ

ʭʠʪʦʟʘʥ

ʂʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʡ ʧʦʣʠʤʝʨ



ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʤʠʢʨʦʙʥʫʶ

ʘʢʪʠʚʥʦʩʪʴʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ

ʩʚʦʡʩʪʚʘ

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ: ʚ ʚʠʜʝ

ʧʦʨʦʰʢʘ, ʪʦʥʢʠʭ ʧʣʝʥʦʢ 

ʛʠʜʨʦʛʝʣʷ, ʠ ʜʨ.

Vʨʘʟʨʝʰʝʥ ʜʣʷ ʙʠʦʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ

ʫʩʢʦʨʷʝʪ 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʝ 

ʧʨʦʮʝʩʩʳ ʟʘ ʩʯʝʪ 

ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ 

ʢʣʝʪʦʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʦʨʙʝʥʪ

(ʩʚʷʟʳʚʘʝʪ ʠ ʚʳʚʦʜʠʪ

ʠʟ ʦʨʛʘʥʠʟʤʘ ʭʦʣʝʩʪʝʨʠʥ, 

ʪʦʢʩʠʥʳ ʠ ʜʨ.)

ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʝ 

ʩʨʝʜʩʪʚʦ, ʢʦʘʛʫʣʷʥʪ 

ʍʀʊʆɿɸʅ. ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ


