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I. ɂɒɑɂ  ȾȺɋɌɍɊɂ 

Ʉɢɪɢɲ 

Ⱦɚɫɬɭɪ Ўɡɛɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢɧɢɧɝ қ0қ0-ɣɢɥ қ3-ɫɟɧɬɹɛɪɞɚ 
ɬɚɫɞɢԕɥɚɧɝɚɧ “Ɍɚɴɥɢɦ ɬўғɪɢɫɢɞɚ” ɝɢ ԕɨɧɭɧɢ, Ўɡɛɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ 
ɉɪɟɡɢɞɟɧɬɢɧɢɧɝ қ0Қ7-ɣɢɥ 7-ɮɟɜɪɚɥɞɚɝɢ “Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢɧɢ ɹɧɚɞɚ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɛўɣɢɱɚ ɯɚɪɚɤɚɬɥɚɪ ɫɬɪɚɬɟɝɢɹɫɢ ɬўғɪɢɫɢɞɚ” ɝɢ ɉɎ-4947 

ɫɨɧɥɢ ɮɚɪɦɨɧɢ ԟɚɦɞɚ қ0Қ9-ɣɢɥ қ7-ɚɜɝɭɫɬɞɚɝɢ “Ɉɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ  
ɪɚɯɛɚɪ ɜɚ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢɧɝ ɭɡɥɭɤɫɢɡ ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɬɢɡɢɦɢɧɢ 
ɠɨɪɢɣ ɷɬɢɲ ɬўғɪɢɫɢɞɚ”ɝɢ ɉɎ-5789 – ɫɨɧɥɢ ɮɚɪɦɨɧɢ, қ0Қ9-ɣɢɥ 8-ɨɤɬɹɛɪɞɚɝɢ 
“Ўɡɛɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ɨɥɢɣ ɬɚɴɥɢɦ ɬɢɡɢɦɢɧɢ қ030 ɣɢɥɝɚɱɚ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɤɨɧɰɟɩɰɢɹɫɢɧɢ ɬɚɫɞɢԕɥɚɲ ɬўғɪɢɫɢɞɚ” ɝɢ ɉɎ-5847 ɫɨɧɥɢ 
ɮɚɪɦɨɧɢ ԟɚɦɞɚ Ўɡɛɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ȼɚɡɢɪɥɚɪ Ɇɚɯɤɚɦɚɫɢɧɢɧɝ қ0Қ9 ɣɢɥ 
23-ɫɟɧɬɹɛɪɞɚɝɢ “Ɉɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɪɚԟɛɚɪ ɜɚ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢɧɝ 
ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɬɢɡɢɦɢɧɢ ɹɧɚɞɚ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ” ɛўɣɢɱɚ ԕўɲɢɦɱɚ 
ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪ ɬўғɪɢɫɢɞɚɝɢ 797-ɫɨɧɥɢ ԕɚɪɨɪɢɞɚ ɛɟɥɝɢɥɚɧɝɚɧ ɭɫɬɭɜɨɪ  
ɜɚɡɢɮɚɥɚɪ ɦɚɡɦɭɧɢɞɚɧ ɤɟɥɢɛ ɱɢԕԕɚɧ ɯɨɥɞɚ ɬɭɡɢɥɝɚɧ ɛўɥɢɛ,  ɭ ɨɥɢɣ ɬɚɴɥɢɦ 
ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɪɨɮɟɫɫɨɪ- ўԕɢɬɭɜɱɢɥɚɪɢɧɢɧɝ ɤɚɫɛ  ɦɚɯɨɪɚɬɢ ɜɚ ɢɧɨɜɚɰɢɨɧ 
ɤɨɦɩɟɬɟɧɬɥɢɝɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɫɨԟɚɝɚ ɨɢɞ ɢɥғɨɪ ɯɨɪɢɠɢɣ ɬɚɠɪɢɛɚɥɚɪ , 
ɹɧɝɢ ɛɢɥɢɦ ɜɚ ɦɚɥɚɤɚɥɚɪɢɧɢ ўɡɥɚɲɬɢɪɢɲ, ɲɭɧɢɧɝɞɟɤ ɚɦɚɥɢёɬɝɚ ɠɨɪɢɣ ɷɬɢɲ 
ɤўɧɢɤɦɚɥɚɪɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲɧɢ ɦɚԕɫɚɞ ԕɢɥɚɞɢ.  

Ⱦɚɫɬɭɪ ɞɨɢɪɚɫɢɞɚ ɛɟɪɢɥɚёɬɝɚɧ ɦɚɜɡɭɥɚɪ ɬɚɴɥɢɦ ɫɨԟɚɫɢ ɛўɣɢɱɚ ɩɟɞɚɝɨɝ 
ɤɚɞɪɥɚɪɧɢ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɦɚɡɦɭɧɢ, ɫɢɮɚɬɢ ɜɚ 
ɭɥɚɪɧɢɧɝ ɬɚɣёɪɝɚɪɥɢɝɢɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɭɦɭɦɢɣ ɦɚɥɚɤɚ ɬɚɥɚɛɥɚɪɢ ɜɚ ўԕɭɜ 
ɪɟɠɚɥɚɪɢ ɚɫɨɫɢɞɚ ɲɚɤɥɥɚɧɬɢɪɢɥɝɚɧ ɛўɥɢɛ, ɭɧɢɧɝ ɦɚɡɦɭɧɢ ɤɪɟɞɢɬ ɦɨɞɭɥ 
ɬɢɡɢɦɢ ɜɚ ўԕɭɜ ɠɚɪɚёɧɢɧɢ ɬɚɲɤɢɥ ɷɬɢɲ, ɢɥɦɢɣ ɜɚ ɢɧɧɨɜɚɰɢɨɧ ɮɚɨɥɢɹɬɧɢ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɩɟɞɚɝɨɝɧɢɧɝ ɤɚɫɛɢɣ ɩɪɨɮɟɫɫɢɨɧɚɥɥɢɝɢɧɢ ɨɲɢɪɢɲ, ɬɚɴɥɢɦ  
ɠɚɪɚёɧɢɝɚ ɪɚԕɚɦɥɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ɠɨɪɢɣ ɷɬɢɲ, ɦɚɯɫɭɫ ɦɚԕɫɚɞɥɚɪɝɚ 
ɣўɧɚɥɬɢɪɢɥɝɚɧ ɢɧɝɥɢɡ ɬɢɥɢ, ɦɭɬɚɯɚɫɫɢɫɥɢɤ ɮɚɧɥɚɪ ɧɟɝɢɡɢɞɚ ɢɥɦɢɣ ɜɚ 
ɚɦɚɥɢɣ ɬɚɞԕɢԕɨɬɥɚɪ, ўԕɭɜ ɠɚɪɚёɧɢɧɢ ɬɚɲɤɢɥ ɷɬɢɲɧɢɧɝ ɡɚɦɨɧɚɜɢɣ 
ɭɫɥɭɛɥɚɪɢ ɛўɣɢɱɚ ɫўɧɝɝɢ ɸɬɭԕɥɚɪ, ɩɟɞɚɝɨɝɧɢɧɝ ɤɪɟɚɬɢɜ ɤɨɦɩɟɬɟɧɬɥɢɝɢɧɢ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɬɚɴɥɢɦ ɠɚɪɚёɧɥɚɪɢɧɢ ɪɚԕɚɦɥɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɚɫɨɫɢɞɚ 
ɢɧɞɢɜɢɞɭɚɥɥɚɲɬɢɪɢɲ, ɦɚɫɨɮɚɜɢɣ ɬɚɴɥɢɦ ɯɢɡɦɚɬɥɚɪɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ, 
ɜɟɛɢɧɚɪ, ɨɧɥɚɣɧ, «ЛХОЧНОН ХОКrЧТЧР», «ПХТppОН МХКssrШШЦ» ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɧɢ 
ɚɦɚɥɢёɬɝɚ ɤɟɧɝ ԕўɥɥɚɲ ɛўɣɢɱɚ ɬɟɝɢɲɥɢ ɛɢɥɢɦ, ɤўɧɢɤɦɚ, ɦɚɥɚɤɚ ɜɚ 
ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ.  

Ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɣўɧɚɥɢɲɢɧɢɧɝ ўɡɢɝɚ ɯɨɫ 
ɯɭɫɭɫɢɹɬɥɚɪɢ ԟɚɦɞɚ ɞɨɥɡɚɪɛ ɦɚɫɚɥɚɥɚɪɢɞɚɧ ɤɟɥɢɛ ɱɢԕԕɚɧ ԟɨɥɞɚ ɞɚɫɬɭɪɞɚ 
ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ ɦɭɬɚɯɚɫɫɢɫɥɢɤ  ɮɚɧɥɚɪ ɞɨɢɪɚɫɢɞɚɝɢ ɛɢɥɢɦ, ɤўɧɢɤɦɚ, 
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ɦɚɥɚɤɚ ԟɚɦɞɚ ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɢɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɬɚɥɚɛɥɚɪ 
ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɥɢɲɢ ɦɭɦɤɢɧ.   

Ɇɨɞɭɥɧɢɧɝ ɦɚԕɫɚɞɢ ɜɚ ɜɚɡɢɮɚɥɚɪɢ  
Ɉɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ 

ɜɚ ɭɥɚɪɧɢɧɝ ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɦɨɞɭɥɢɧɢɧɝ ɦɚԕɫɚɞɢ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɧɢ 
ɢɧɧɨɜɚɰɢɨɧ ёɧɞɨɲɭɜɥɚɪ ɚɫɨɫɢɞɚ ўԕɭɜ-ɬɚɪɛɢɹɜɢɣ ɠɚɪɚёɧɥɚɪɧɢ ɸɤɫɚɤ ɢɥɦɢɣ-

ɦɟɬɨɞɢɤ ɞɚɪɚɠɚɞɚ ɥɨɣɢԟɚɥɚɲɬɢɪɢɲ, ɫɨԟɚɞɚɝɢ ɢɥғɨɪ ɬɚɠɪɢɛɚɥɚɪ, ɡɚɦɨɧɚɜɢɣ 
ɛɢɥɢɦ ɜɚ ɦɚɥɚɤɚɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲ ɜɚ ɚɦɚɥɢёɬɝɚ ɠɨɪɢɣ ɷɬɢɲɥɚɪɢ ɭɱɭɧ ɡɚɪɭɪ 
ɛўɥɚɞɢɝɚɧ ɤɚɫɛɢɣ ɛɢɥɢɦ, ɤўɧɢɤɦɚ ɜɚ ɦɚɥɚɤɚɥɚɪɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ, 
ɲɭɧɢɧɝɞɟɤ ɭɥɚɪɧɢɧɝ ɢɠɨɞɢɣ ɮɚɨɥɥɢɝɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɞɚɧ ɢɛɨɪɚɬ.  

Ɇɨɞɭɥɧɢɧɝ ɜɚɡɢɮɚɥɚɪɢɝɚ ԕɭɣɢɞɚɝɢɥɚɪ ɤɢɪɚɞɢ: 
-  “Ʉɢɦё” ɣўɧɚɥɢɲɢɞɚ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɧɢɧɝ ɤɚɫɛɢɣ ɛɢɥɢɦ, ɤўɧɢɤɦɚ, 

ɦɚɥɚɤɚɥɚɪɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɜɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲҲ  
-ɩɟɞɚɝɨɝɥɚɪɧɢɧɝ ɢɠɨɞɢɣ-ɢɧɧɨɜɚɰɢɨɧ ɮɚɨɥɥɢɤ ɞɚɪɚɠɚɫɢɧɢ ɨɲɢɪɢɲҲ 
-ɦɭɬɚɯɚɫɫɢɫɥɢɤ ɮɚɧɥɚɪɢɧɢ ўԕɢɬɢɲ ɠɚɪɚёɧɢɝɚ ɡɚɦɨɧɚɜɢɣ ɚɯɛɨɪɨɬ-

ɤɨɦɦɭɧɢɤКɰɢɹ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɜɚ ɯɨɪɢɠɢɣ ɬɢɥɥɚɪɧɢ ɫɚɦɚɪɚɥɢ ɬɚɬɛɢԕ 
ɷɬɢɥɢɲɢɧɢ ɬɚɴɦɢɧɥɚɲҲ 

- ɦɭɬɚɯɚɫɫɢɫɥɢɤ ɮɚɧɥɚɪɢ ɫɨԟɚɫɢɞɚɝɢ ўԕɢɬɢɲɧɢɧɝ ɢɧɧɨɜКɰɢɨɧ 
ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ɜɚ ɢɥғɨɪ ɯɨɪɢɠɢɣ ɬɚɠɪɢɛɚɥɚɪɢɧɢ ўɡɥɚɲɬɢɪɢɲҲ 

“Ʉɢɦё” ɣўɧɚɥɢɲɢɞɚ ԕɚɣɬɚ ɬɚɣёɪɥɚɲ ɜɚ ɦɚɥɚɤɚ ɨɲɢɪɢɲ ɠɚɪɚёɧɥɚɪɢɧɢ 
ɮɚɧ ɜɚ ɢɲɥɚɛ ɱɢԕɚɪɢɲɞɚɝɢ ɢɧɧɨɜɚɰɢɹɥɚɪ ɛɢɥɚɧ ўɡɚɪɨ ɢɧɬɟɝɪКɰɢɹɫɢɧɢ 
ɬɚɴɦɢɧɥɚɲ.  

Ɇɨɞɭɥ ɹɤɭɧɢɞɚ ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɦ, ɤўɧɢɤɦɚ ɜɚ ɦɚɥɚɤɚɥɚɪɢ 
ԟɚɦɞɚ ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɢɝɚ ԕўɣɢɥɚɞɢɝɚɧ ɬɚɥɚɛɥɚɪ: 

“Ɂɚɦɨɧɚɜɢɣ ɨɪɝɚɧɢɤ ɤɢɦё” ɦɨɞɭɥɢ ɛўɣɢɱɚ ɬɢɧɝɥɨɜɱɢɥɚɪ ԕɭɣɢɞɚɝɢ ɹɧɝɢ 
ɛɢɥɢɦ, ɤўɧɢɤɦɚ, ɦɚɥɚɤɚ ԟɚɦɞɚ ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɝɚ ɷɝɚ ɛўɥɢɲɥɚɪɢ ɬɚɥɚɛ 
ɷɬɢɥɚɞɢ: 
Ɍɢɧɝɥɨɜɱɢ: 

ɨɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɸɬɭԕɥɚɪ, ɤɢɦё ўԕɢɬɢɲ ɭɫɭɥɥɚɪɢ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 
ɫɨԟɚɥɚɪɢ  ɛўɣɢɱɚ Ɋɟɫɩɭɛɥɢɤɚɞɚ ɢɥɦɢɣ-ɬɚɞԕɢԕɨɬ ɜɚ ɢɥɦɢɣ-ɭɫɥɭɛɢɣ ɢɲɥɚɪɢɧɢ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɭɫɬɢɜɨɪ ɣўɧɚɥɢɲɥɚɪɢ ɜɚ ɭɥɚɪɧɢɧɝ ɦɨԟɢɹɬɢɧɢҲ 

- ɹɧɝɢ ɢɧɧɨɜɚɰɢɨɧ ɜɚ ɩɟɞɚɝɨɝɢɤ ɬɟɯɧɨɥɨɝɢɹɥɚɪɧɢ ɜɚ ɭɥɚɪɧɢɧɝ ɯɚɥԕɚɪɨ 
ԕɢёɫɢɣ ɬɚԟɥɢɥɢɧɢ; 

- ɬɚɛɢɢɣ ɜɚ ɫɢɧɬɟɬɢɤ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢ ɮɢɡɢɨɥɨɝɢɤ ɮɚɨɥɥɢɝɢ, 
ɬɢɪɢɤ ɨɪɝɚɧɢɡɦɞɚ ɛɚɠɚɪɚɞɢɝɚɧ ɮɭɧɤɰɢɹɥɚɪɢ ɜɚ ɞɚɜɨɥɚɲ ɢɦɤɨɧɢɹɬɥɚɪɢ 
ɬўғɪɢɫɢɞɚ ɡɚɦɨɧɚɜɢɣ ɦɚɴɥɭɦɨɬɥɚɪɧɢҲ 

- ўɬɤɚɡɢɥɚёɬɝɚɧ ɢɥɦɢɣ-ɬɚɞԕɢԕɨɬ ɜɚ ɢɥɦɢɣ-ɭɫɥɭɛɢɣ ɥɨɣɢԟɚɥɚɪ ɦɚɜɡɭɫɢ 
ɛўɣɢɱɚ ɦɨɞɟɥɥɚɪ, ɚɥɝɨɪɢɬɦɥɚɪ, ɦɟɬɨɞɥɚɪ ɬɚɞԕɢԕɨɬ ԕɢɥɢɲɢ ɜɚ ɢɲɥɚɛ 
ɱɢԕɢɲɧɢҲ 
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- ɤɢɦё ɜɚ ɤɢɦё ўԕɢɬɢɲ ɭɫɥɭɛɥɚɪɢ ɛўɣɢɱɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥ ɬɚɞԕɢԕɨɬɥɚɪɧɢ 
ўɬɤɚɡɢɲɢ ɜɚ ɭɥɚɪɧɢɧɝ ɧɚɬɢɠɚɥɚɪɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲ ɜɚ ɬɚԟɥɢɥ ԕɢɥɢɲɧɢҲ 

- ɢɥɦɢɣ-ɬɟɯɧɢɤɚɜɢɣ ԟɢɫɨɛɨɬɥɚɪ ɬɭɡɢɲ, ɬɚɞԕɢԕɨɬɥɚɪ ɦɚɜɡɭɫɢ ɛўɣɢɱɚ 
ɢɥɦɢɣ ɲɚɪԟɥɚɪɧɢ ɢɲɥɚɛ ɱɢԕɢɲɢ ԟɚɦɞɚ  ɛɢɛɥɢɨɝɪɚɮɢɹɥɚɪɧɢ ɬɭɡɢɲɧɢҲ 

-  ɢɥɦɢɣ-ɬɟɯɧɢɤɚɜɢɣ ɜɚ ɢɥɦɢɣ-ɭɫɥɭɛɢɣ ɦɚɜɡɭɥɚɪɝɚ ɦɨɫ ɠɭɪɧɚɥɥɚɪɝɚ 
ɦɚԕɨɥɚɥɚɪ ɬɚɣёɪɥɚɲ, ɢɯɬɢɪɨ, ɢɥɦɢɣ ɤɚɲɮɢёɬɥɚɪɧɢ  ɩɚɬɟɧɬɥɚɲ, 

ɮɭɧɞɚɦɟɧɬɚɥ, ɚɦɚɥɢɣ, ɢɧɧɨɜɚɰɢɨɧ ɜɚ ɯɚɥԕɚɪɨ ɥɨɣɢԟɚɥɚɪ ɬɚɣёɪɥɚɲ ɜɚ 
ɥɢɰɟɧɡɢɹɥɚɲɧɢ  ɛɢɥɢɲɢ ɡɚɪɭɪ.  

-  ɇɚɦɭɧɚɜɢɣ ɦɟɬɨɞɢɤɚɥɚɪ ɜɚ ɛɨɲԕɚɥɚɪ ɛўɣɢɱɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥ 
ɬɚɞԕɢԕɨɬɥɚɪɧɢ ўɬɤɚɡɢɲ ɜɚ ɭɥɚɪɧɢɧɝ ɧɚɬɢɠɚɥɚɪɢɧɢ ԕɚɣɬɚ ɢɲɥɚɲҲ 

- ɹɧɝɢ ғɨɹɥɚɪɧɢ ɹɪɚɬɢɲ ɜɚ ɢɥɦɢɣ-ɬɚɞԕɢԕɨɬ ɢɲɥɚɪɢɧɢ ɦɭɫɬɚԕɢɥ ɨɥɢɛ 
ɛɨɪɢɲ ԟɚɦɞɚ ɢɥɦɢɣ ɠɚɦɨɚɞɚ ɢɲɥɚɲҲ 

- ўɡɢɧɢɧɝ ɢɧɬɟɥɥɟɤɬɭɚɥ ɜɚ ɭɦɭɦɦɚɞɚɧɢɣ ɞɚɪɚɠɚɫɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ 
ɜɚ ўɡ ɲɚɯɫɢɧɢɧɝ ɦɚɴɧɚɜɢɣ ɜɚ ɠɢɫɦɨɧɢɣ ɬɚɤɨɦɢɥɥɚɲɢɲɢɝɚ ɷɪɢɲɢɲҲ 

- ɡɚɦɨɧɚɜɢɣ ɚɯɛɨɪɨɬ ɜɚ ɩɟɞɚɝɨɝɢɤ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɛ 
ɧɨɚɧɴɚɧɚɜɢɣ ўԕɭɜ ɦɚɲғɭɥɨɬɥɚɪɢɧɢ ўɬɤɚɡɢɲҲ 

- ўԕɢɬɢɥɚёɬɝɚɧ ɮɚɧɥɚɪ ɛўɣɢɱɚ ɞɚɪɫɥɚɪɧɢ ўɬɤɚɡɢɲ ɭɱɭɧ ɡɚɪɭɪ ɛўɥɝɚɧ 
ўԕɭɜ-ɦɟɬɨɞɢɤ ԟɭɠɠɚɬɥɚɪɧɢ ɬɭɡɢɲ, ɬɚɣёɪɥɚɲ ɜɚ ɪɚɫɦɢɣɥɚɲɬɢɪɢɲҲ 
 -ўԕɢɬɢɥɚёɬɝɚɧ ɮɚɧ ɛўɣɢɱɚ ɦɚɲғɭɥɨɬɥɚɪɧɢ ўɬɤɚɡɢɲ ɭɱɭɧ ўԕɢɬɢɲɧɢɧɝ 
ɬɟɯɧɢɤ ɜɨɫɢɬɚɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ; 

-ɨɪɝɚɧɢɤ ɤɢɦё ɬɚɴɥɢɦ ɠɚɪɚёɧɢɧɢɧɝ ɬɚɛɢɢɣ ɜɚ ɚɧɢԕ ɮɚɧɥɚɪ ɬɚɴɥɢɦ 
ɠɚɪɚёɧɥɚɪɢ ɛɢɥɚɧ ɭɦɭɦɢɣɥɢɝɢɧɢ, ўԕɢɬɢɲ ɬɢɡɢɦɥɚɪɢɧɢ ɛɢɥɢɲ Ҳ 

-ɬɚɛɢɢɣ, ɫɭɧɴɢɣ ɜɚ ɫɢɧɬɟɬɢɤ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɫɢɧɬɟɡɢ ɜɚ 
ɚɧɚɥɢɡɢɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪɢɧɢ ԕўɥɥɚɲҲ 
-ɡɚɦɨɧɚɜɢɣ ɨɪɝɚɧɢɤ ɤɢɦё ɜɚ ɨɪɝɚɧɢɤ ɫɢɧɬɟɡɧɢɧɝ ɪɢɜɨɠɥɚɧɢɲ 
ɣўɧɚɥɢɲɥɚɪɢɧɢ ɛɢɥɢɲҲ 

-ɨɪɝɚɧɢɤ ɛɢɪɢɤɚɥɚɪɧɢɧɝ ɮɢɡɢɤ, ɤɢɦёɜɢɣ ɜɚ ɛɢɥɨɝɢɤ ԟɨɫɫɚɥɚɪɢ ɜɚ 
ɭɥɚɪɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɨɦɢɥɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲҲ 

-ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚ ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ɚɬɨɦɥɚɪɧɢɧɝ ўɡɚɪɨ ɬɚɴɫɢɪɥɚɪɢɧɢɧɝ 
ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢɧɢ ɛɢɥɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɦɭɯɢɦ ɜɚ ɡɚɦɨɧɚɜɢɣ ɚɬɚɦɚɥɚɪ , ɬɭɲɭɧɱɚɥɚɪ, 
ԕɨɧɭɧɢɹɬɥɚɪɧɢ ɛɢɥɢɲҲ 

- ɨɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɹɧɝɢ ɪɟɚɤɰɢɹɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ ɦɟɯɚɧɢɡɦɢɧɢ ɛɢɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɤɢɦёɧɢɧɝ ɡɚɦɨɧɚɜɢɣ ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢɧɢ ɛɢɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɢɡɨɦɟɪɢɹ , ɬɚɭɬɨɦɟɪɢɹ ɯɨɞɢɫɚɥɚɪɢ ɜɚ ɭɥɚɪɧɢɧɝ 

ɬɭɪɥɚɪɢɧɢ ɛɢɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɪɟɚɤɰɢɹɥɚɪɧɢɧɝ ɚɫɨɫɢɣ, ԕўɲɢɦɱɚ ɦɚԟɫɭɥɨɬɥɚɪɢ ɜɚ 

ɭɥɚɪɧɢɧɝ ԟɨɫɢɥ ɛўɥɢɲ ɫɚɛɚɛɥɚɪɢɧɢ ɛɢɥɢɲҲ  
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-ɨɪɝɚɧɢɤ ɪɟɚɤɰɢɹɥɚɪɧɢɧɝ ɧɚɬɢɠɚɫɢɝɚ , ɪɟɚɝɟɧɬ ɯɚɪɚɤɬɟɪɢɝɚ ɷɧɝ ɫɟɤɢɧ 
ɫɨɞɢɪ ɛўɥɚɞɢɝɚɧ ɛɨɫԕɢɱɞɚ ɢɲɬɢɪɨɤ ɷɬɚɞɢɝɚɧ ɦɨɥɟɤɭɥɚɥɚɪ ɫɨɧɢɝɚ ɤўɪɚ 
ɬɭɪɥɚɪɢ ɜɚ ɦɟɯɚɧɢɡɦɥɚɪɢɧɢ ɛɢɥɢɲҲ 

-ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɤɢɦёɜɢɣ , ɷɥɟɤɬɪɨɧ ɜɚ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɢɧɢ 
ɛɢɥɢɲҲ 

- ɨɪɝɚɧɢɤ ɪɟɚɤɰɢɥɚɪɞɚɝɢ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ ɜɚ ɭɧɢɧɝ 
ɫɚɛɚɛɥɚɪɢɧɢ ɛɢɥɢɲҲ 

-ɧɚɡɚɪɢɣ ɨɪɝɚɧɢɤ ɫɢɧɬɟɡɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɡɚɦɨɧɚɜɢɣ ɭɫɭɥɥɚɪ ɜɚ 
ɦɟɬɚɥɥ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɬўғɪɢɫɢɞɚɝɢ ɦɚɴɥɭɦɨɬɥɚɪɧɢɧɝ ўɡɚɪɨ 
ɛɨғɥɢԕɥɢɝɢɧɢ ɛɢɥɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɚɦɢɧɨɤɢɫɥɨɬɚɥɚɪ, ɩɟɩɬɢɞɥɚɪ, ɨԕɫɢɥɥɚɪ, ɭɝɥɟɜɨɞɥɚɪ 
ɜɚ ɧɭɤɥɟɢɧ ɤɢɫɥɨɬɚɥɚɪɧɢɧɝ ўɡɚɪɨ ɛɨғɥɢԕɥɢɝɢɧɢ ɛɢɥɢɲҲ  

-ԕɚɬɬɢԕ ɜɚ ɫɭɸԕ ɢɧɞɢɜɢɞɭɚɥ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɫɭɸԕɥɚɧɢɲ ɜɚ 
ԕɚɣɧɚɲ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɢ, ɡɢɱɥɢɝɢ, ɦɨɥɟɤɭɥɹɪ ɪɟɮɪɚɤɰɢɹɥɚɪɢ, 
ɯɪɨɦɚɬɨɝɪɚɮɢɤ ɤɨɧɫɬɚɧɬɚɥɚɪɢ ɂԔ, ɉɆɊ ɜɚ ɆȺɋɋ-ɫɩɟɤɬɪ ɯɭɫɭɫɢɹɬɥɚɪɢɧɢ 
ɛɢɥɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦё ɫɨɯɚɫɢɞɚɝɢ Ўɡɛɟɤɢɫɬɨɧ ɨɥɢɦɥɚɪɢɧɢɧɝ ɢɲɥɚɪɢɧɢ ɛɢɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɡɚɦɨɧɚɜɢɣ ɂɘɉȺɄ ɧɨɦɟɧɤɥɚɬɭɪɚɫɢɧɢɧɝ 

ԕɨɢɞɚɥɚɪɢɧɢ ɛɢɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɤɢɦё ɮɚɧɢ ɪɢɜɨɠɥɚɧɢɲɢ ɜɚ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢ ɢɲɥɚɛ 

ɱɢԕɚɪɢɲɧɢɧɝ, ɚɬɪɨɮ-ɦɭɯɢɬɧɢ ɦɭɯɨɮɚɡɚ ԕɢɥɢɲɧɢɧɝ ɛɚɪԕɚɪɨɪ 
ɪɢɜɨɠɥɚɧɢɲɞɚɝɢ ўɪɧɢɧɢ ɛɢɥɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦё ɮɚɧɢɧɢ ɡɚɦɨɧɚɜɢɣ ўԕɢɬɢɲ ɜɚ ɦɭɯɢɦ ɨɪɝɚɧɢɤ 
ɛɢɪɢɤɦɚɥɚɪ ɢɲɥɚɛ ɱɢԕɚɪɢɲ ɛўɣɢɱɚ ɬɚɞɛɢɪɤɨɪɥɢɤɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ 
ɣўɥɥɚɪɢɧɢ ɛɢɥɢɲ ɤўɧɢɤɦɚɥɚɪɝɚ ɷɝɚ ɛўɥɢɲɢ ɤɟɪɚɤҲ 

- ɬɚɥɚɛɚɥɚɪɧɢ ўɡɢɝɚ ɠɚɥɛ ԕɢɥɝɚɧ ԟɨɥɞɚ ɹɧɝɢ ɩɟɞɨɝɨɝɢɤ ɬɟɯɧɨɥɨɝɢɹɥɚɪ 
ɚɫɨɫɢɞɚ ɮɚɧɧɢ ɬɭɲɭɧɬɢɪɢɲҲ 

- ɷɝɚɥɥɚɧɝɚɧ ɬɚɠɪɢɛɚɧɢ ɬɚɧԕɢɞɢɣ ɤўɪɢɛ ɱɢԕɢɲ ԕɨɛɢɥɢɹɬɢ, ɡɚɪɭɪ 
ɛўɥɝɚɧɞɚ ўɡ ɤɚɫɛɢɣ ɮɚɨɥɢɹɬɢɧɢɧɝ ɬɭɪɢ ɜɚ ɯɚɪɚɤɬɟɪɢɧɢ ўɡɝɚɪɬɢɪɢɲҲ 

- ɤɚɫɛɢɣ ɮɚɨɥɢɹɬɞɚ ɬɚɛɢɢɣ-ɢɥɦɢɣ ɮɚɧɥɚɪɧɢɧɝ ɚɫɨɫɢɣ ԕɨɧɭɧɥɚɪɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɲ, ɦɚɬɟɦɚɬɢɤ ɬɚԟɥɢɥ ɜɚ ɦɨɞɟɥɥɚɲ, ɧɚɡɚɪɢɣ ɜɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥ 
ɬɚɞԕɢԕɨɬ ɦɟɬɨɞɥɚɪɢɧɢ ԕўɥɥɚɲҲ 

ɛɭɝɭɧɝɢ ɪɚԕɚɦɥɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɞɚɜɪɢɞɚ ɠɚɦɢɹɬɧɢɧɝ 
ɪɢɜɨɠɥɚɧɢɲɢɞɚɝɢ ɚɯɛɨɪɨɬ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢɧɢɧɝ ɦɨԟɢɹɬɢ ɜɚ ɚԟɚɦɢɹɬɢɧɢ 
ɬɭɲɭɧɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦёɧɢɧɝ ɨɯɢɪɝɢ ɣɢɥɥɚɪɞɚɝɢ ɸɬɭԕɥɚɪɢɞɚɧ ɬɚɴɥɢɦ ɠɚɪɚёɧɢɞɚ 
ɮɨɣɞɚɥɚɧɢɲҲ 
-ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɚɫɨɫɢɞɚ ɦɚɯɚɥɥɢɣ ɯɨɦ ɚɲёɥɚɪɞɚɧ Ўɡɛɟɤɢɫɬɨɧ 
ɭɱɭɧ ɡɚɪɭɪ , ɦɭԟɢɦ ɢɦɩɨɪɬ ɦɚԟɫɭɥɨɬɥɚɪɢɧɢ ɨɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɫɢɧɮɥɚɪɢ ɨɪɚɫɢɞɚɝɢ ɛɨғɥɢԕɥɢɤ ɚɫɨɫɢɞɚ ɦɚԟɚɥɥɢɣ 
ɚɫɨɫɢɣ ɜɚ ɢɤɤɢɥɚɦɱɢ ɯɨɦ ɚɲёɥɚɪɞɚɧ ɤɟɪɚɤɥɢ ɦɚԟɫɭɥɨɬɥɚɪ ɨɥɢɲҲ 
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-ԟўɠɚɥɢɤ ɜɚ ɫɚɧɨɚɬ ɱɢԕɢɧɞɢɥɚɪɢɧɢ ɭɥɚɪɧɢɧɝ ɬɚɪɤɢɛɢ ɚɫɨɫɢɞɚ ɭɬɢɥɢɡɚɰɢɹ 
ԕɢɥɢɲ Ҳ 
-ԟɚɥԕ ԟўɠɚɥɢɝɢɧɢɧɝ ɦɟɞɢɰɢɧɚ , ԕɢɲɥɨԕ ԟўɠɚɥɢɝɢ, ɮɚɪɦɚɰɟɜɬɢɤɚ ɜɚ ɛɨɲԕɚ 
ɫɨԟɚɥɚɪɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ ɨɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɪɟɚɤɰɢɹɥɚɪɧɢ ɛɨɲԕɚɪɢɲ ɦɚɥɚɤɚɥɚɪɢɝɚ ɷɝɚ ɛўɥɢɲɢ ɤɟɪɚɤғ 
- ɫўɧɝɝɢ ɣɢɥɥɚɪɞɚɝɢ ɨɪɝɚɧɢɤ ɤɢɦёɧɢɧɝ ɪɢɜɨɠɥɚɧɢɲɢɝɚ ɞɨɢɪ ɱɟɬ ɷɥ ɜɚ 
Ўɡɛɟɤɢɫɬɨɧɥɢɤ ɨɥɢɦɥɚɪɧɢɧɝ ɢɥɦɢɣ ɧɚɡɚɪɢɹɥɚɪɢ ɤɚɲɮɢёɬɥɚɪɢɧɢ ɬɚԟɥɢɥ 
ԕɢɥɢɲҲ 
-ɚɧɚɥɢɬɢɤ ɤɢɦёɞɚ ԕўɥɥɚɧɢɥɚɞɢɝɚɧ ɹɧɝɢ ɨɪɝɚɧɢɤ ɪɟɚɝɟɧɬɥɚɪ ɨɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɞɚɧ ɦɟɞɢɰɢɧɚ , ɮɚɪɦɚɰɟɜɬɢɤɚ, ԕɢɲɥɨԕ ԟўɠɚɥɢɝɢ, ɨɡɢԕ-

ɨɜԕɚɬ, ɤўɧɱɢɥɢɤ, ɛўёԕɱɢɥɢɤ, ɬɪɚɧɫɩɨɪɬ, ɩɚɪɮɸɦɟɪɢɹ, ɚɜɢɚɰɢɹ, ɤɨɫɦɨɧɚɜɬɢɤɚ 
ɜɚ ɛɨɲԕɚ ɫɨԟɚɥɚɪɞɚ ɮɨɣɞɚɥɚɧɢɲҲ 
-ɬɚɛɢɢɣ ɨɪɝɚɧɢɤ ɝɟɬɟɪɨɰɢɤɥɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɚԟɚɦɢɹɬɢɧɢ ɛɢɥɢɲҲ 
-ɨɪɝɚɧɢɤ ɤɢɦёɧɢ ўԕɢɬɢɲɞɚ ɧɚɦɨɣɢɲ ɭɫɭɥɥɚɪɢɞɚɧ ɜɚ ɛɢɪɢɤɦɚ ɦɨɞɟɥɥɚɪɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɲ ɦɚɥɚɤɚɥɚɪɢɝɚ ɷɝɚ ɛўɥɢɲɢ ɥɨɡɢɦҲ 

-ɨɪɝɚɧɢɤ ɤɢɦё ɥɚɛɨɪɚɬɨɪɢɹɫɢɧɢɧɝ ɬɭɡɢɥɢɲɢ, ɠɢԟɨɡɥɚɧɢɲɢ ɜɚ ɭɧɞɚ 
ɢɲɥɚɲ ԟɚɜɮɫɢɡɥɢɤ ԕɨɢɞɚɥɚɪɢɧɢ ɛɢɥɢɲ ɜɚ ɭɧɢ ўԕɭɜɱɢɥɚɪɝɚ ɟɬɤɚɡɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦёɧɢɧɝ ɧɚɡɚɪɢɣ ɜɚ ɚɦɚɥɢɣ ɫɨԟɚɥɚɪɢ ɛўɣɢɱɚ ɬɟɫɬ ɜɚ 
ɦɚɫɚɥɚɥɚɪ ɬɭɡɢɲ ԟɚɦɞɚ ɭɥɚɪɧɢ ɟɱɢɲҲ 

-ɨɪɝɚɧɢɤ ɪɟɚɤɰɢɹɥɚɪɧɢ ўɬɤɚɡɢɲɞɚ ɪɟɚɝɟɧɬ ɜɚ ɦɚԟɫɭɥɨɬ ɦɢԕɞɨɪɥɚɪɢɧɢ 
ԟɢɫɨɛɥɚɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦёɧɢɧɝ ɬɭɪɥɢ ɛўɥɢɦɥɚɪɢ ɛўɣɢɱɚ ўԕɭɜ ɜɚ ɦɟɬɨɞɢɤ 
ԕўɥɥɚɧɦɚɥɚɪ , ɞɚɪɫɥɢɤɥɚɪ, ɦɚɴɥɭɦɨɬɧɨɦɚɥɚɪ, ɢɥɦɢɣ-ɨɦɦɚɛɨɩ ɪɢɫɨɥɚɥɚɪ 
ёɡɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦё ɫɨԟɚɫɢɞɚ ɛɚɪɚɤɚɥɢ ɢɠɨɞ ԕɢɥɝɚɧ ўɡɛɟɤ ɨɦɢɥɥɚɪɢ ɜɚ 
ɭɥɚɪɧɢɧɝ ɢɲɥɚɪɢɧɢ ɛɢɥɢɲ ɜɚ ɬɚɥɚɛɚɥɚɪɝɚ ɟɬɤɚɡɢɲҲ 

-ɨɪɝɚɧɢɤ ɤɢɦё ɞɚɪɫɥɚɪɢɞɚ ɮɢɡɢɤɚ, ɦɚɬɟɦɚɬɢɤɚ, ɛɢɨɥɨɝɢɹ ɜɚ ɛɨɲԕɚ ɮɚɧ 
ɸɬɭԕɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɤɨɦɩɟɬɟɧɰɢɹɥɚɪɢɧɢ ɷɝɚɥɥɚɲɢ ɥɨɡɢɦҲ 
 

Ɇɨɞɭɥɧɢ ɬɚɲɤɢɥ ɷɬɢɲ ɜɚ ўɬɤɚɡɢɲ ɛўɣɢɱɚ ɬɚɜɫɢɹɥɚɪ 

  Ɇɨɞɭɥɧɢ ўԕɢɬɢɲ ɦɚɴɪɭɡɚ, ɚɦɚɢɣ ɦɚɲғɭɥɨɬɥɚɪ ɲɚɤɥɢɞɚ ɨɥɢɛ 
ɛɨɪɢɥɚɞɢ. 
  Ɇɨɞɭɥɧɢ ўԕɢɬɢɲ ɠɚɪɚёɧɢɞɚ ɬɚɴɥɢɦɧɢɧɝ ɡɚɦɨɧɜɢɣ ɦɟɬɨɞɥɚɪɢ 
ɩɟɞɚɝɨɝɢɤ ɜɚɚɯɛɨɪɨɬ-ɤɨɦɦɭɧɢɤɚɰɢɹ ɬɟɯɧɨɥɨɝɢɹɥɚɪ, ɢɧɬɟɪɧɟɬ ɬɟɪɦɨғɢɞɚɧ 
ɨɥɢɧɝɚɧ ɹɧɝɢɥɢɤɥɚɪɧɢ ԕўɥɥɚɲ, ɛɢɪɢɤɦɚ ɦɨɞɟɥɥɚɪɢ ɜɚ ɧɚɦɭɧɚɥɚɪɢɧɢ 
ɧɚɦɨɣɢɲ ɷɬɢɲ ɧɚɡɚɪɞɚ ɬɭɬɢɥɝɚɧ: 

-ɦɚɴɪɭɡɚ ɞɚɪɫɥɚɪɢɞɚ ɡɚɦɨɧɚɜɢɣ ɤɨɦɩɶɸɬɟɪ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ ёɪɞɚɦɢɞɚ 
ɩɪɟɡɟɧɬɚɰɢɨɧ ɜɚ ɷɥɟɤɬɪɨɧ ɞɢɞɚɤɬɢɤ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɚɧҲ 

-ўɬɤɚɡɢɥɚɞɢɝɚɧ ɚɦɚɥɢɣ ɦɚɲғɭɥɨɬɥɚɪɞɚ ɬɟɯɧɢɤ ɜɨɫɢɬɚɥɚɪɞɚɧ, ɷɤɫɩɪɟɫɫ-

ɫўɪɨɜɥɚɪ, ɬɟɫɬ ɫўɪɨɜɥɚɪɢ, ɚԕɥɢɣ ɯɭɠɭɦ, ɝɭɪɭɯɥɢ ɮɢɤɢɪɥɚɲ, ɤɢɱɢɤ ɝɭɪɭɯɥɚɪ 
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ɛɢɥɚɧ ɢɲɥɚɲ, ɤɨɥɥɨɤɜɢɭɦ ўɬɤɚɡɢɲ ɜɚ ɛɨɲԕɚ ɢɧɬɟɪɮɚɨɥ ɬɚɴɥɢɦ ɭɫɭɥɥɚɪɢɧɢ 
ԕўɥɥɚɲ ɧɚɡɚɪɞɚ ɬɭɬɢɥɝɚɧ. 

Ɇɨɞɭɥɧɢɧɝ ўԕɭɜ ɪɟɠɚɞɚɝɢ ɛɨɲԕɚ ɦɨɞɭɥɥɚɪ ɛɢɥɚɧ 

ɛɨԑɥɢԕɥɢɝɢ ɜɚ ɭɡɜɢɣɥɢɝɢ 

 “Ɂɚɦɨɧɚɜɢɣ ɨɪɝɚɧɢɤ ɤɢɦё” ɦɨɞɭɥɢ ўԕɭɜ ɪɟɠɚɞɚɝɢ ɩɟɞɚɝɨɝɧɢɧɝ 
ɩɪɨɮɟɫɫɢɨɧɚɥ ɮɚɨɥɢɹɬɢɞɚɝɢ ɢɧɧɨɜɚɰɢɹɥɚɪ, ɩɟɞɨɝɨɝɧɢɧɝ ɚɯɛɨɪɨɬ ɜɚ 
ɤɨɦɦɭɧɢɤɚɬɢɜ ɤɨɦɩɟɬɟɧɬɥɢɝɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ, ɦɭɬɚɯɚɫɢɫɥɢɤ ɮɚɧɥɚɪɞɚɧ 
ɤɢɦёɧɢɧɝ ɛɨɲԕɚ ɦɨɞɭɥɥɚɪɢ ɛɢɥɚɧ ɭɡɜɢɣ ɛɨғɥɚɧɝɚɧ ɯɨɥɞɚ ɩɪɨɮɟɫɫɨɪ-

ўԕɢɬɭɜɱɢɥɚɪɧɢɧɝ ɨɪɝɚɧɢɤ ɤɢɦё ɫɨɯɚɫɢ ɛўɣɢɱɚ ɤɚɫɛɢɣ, ɢɥɦɢɣ ɜɚ ɩɟɞɚɝɨɝɢɤ 
ɞɚɪɚɠɚɫɢɧɢ ɨɪɬɬɢɪɢɲɝɚ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. 

Ɇɨɞɭɥɧɢɧɝ ɨɥɢɣ ɬɚɴɥɢɦɞɚɝɢ ўɪɧɢ 

“Ɂɚɦɨɧɚɜɢɣ ɨɪɝɚɧɢɤ ɤɢɦё” ɦɨɞɭɥɢɧɢ ўɡɥɚɲɬɢɪɢɲ ɨɪԕɚɥɢ ɬɢɧɝɥɨɜɱɢɥɚɪ 
ɬɚɴɥɢɦ ɠɚɪɚёɧɢɧɢ ɬɚɲɤɢɥ ɷɬɢɲɞɚɝɢ ɢɥɦɢɣ, ɬɟɯɧɨɥɨɝɢɤ ɜɚ ɩɟɞɚɝɨɝɢɤ 
ёɧɞɚɲɭɜ ɚɫɨɫɥɚɪɢɧɢ, ɨɪɝɚɧɢɤ ɤɢɦё ɬɚɴɥɢɦɢ ɫɨɯɚɫɢɞɚɝɢ ɢɥғɨɪ ɬɚɠɪɢɛɚ ɜɚ 
ɹɧɝɢɥɢɤɨɚɪɧɢ ўɪɝɚɧɚɞɢɥɚɪ, ɭɥɚɪɧɢ ɬɚɯɥɢɥ ɷɬɢɲ, ɚɦɚɥɞɚ ԕўɥɥɚɲ ɜɚ 
ɛɚԟɨɥɚɲɝɚ ɞɨɢɪ ɤɚɫɛɢɣ ɸɬɭԕɥɚɪɝɚ ɷɝɚ ɛўɥɚɞɢɥɚɪ. 

 

“Ɂɚɦɨɧɚɜɢɣ ɨɪɝɚɧɢɤ ɤɢɦё” ɦɨɞɭɥɢ ɛўɣɢɱɚ ɫɨɚɬɥɚɪ ɬɚԕɫɢɦɨɬɢ 

№ Ɇɚɜɡɭ ɧɨɦɢ 

ɀ
ɚɦ

ɢ 

Ⱥɭɞɢɬɨɪɢɹ 

Ɇ
ɚɴ

ɪɭ
ɡɚ

 

Ⱥ
ɦɚ

ɥɢ
ɣ 

Ʉ
ўɱ

ɦɚ
 

1. Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɯɨɡɢɪɝɢ ɡɚɢɨɧ ɬɭɡɢɥɢɲ 
ɧɚɡɚɪɢɹɫɢ. Ɏɚɡɨɜɢɣ ɬɭɡɢɥɢɲ. Ɍɭɡɢɥɢɲ ɜɚ ɯɨɫɫɚ 

4 2 2  

2. ɂɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢ. Ɍɚɭɬɚɦɟɪɢɹ. Ɋɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ 
ɤўɱɢɲɢ. Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹ 

6 2 4  

3. Ɉɪɝɚɧɢɤ ɤɢɦёɞɚ ɹɧɝɢ ɪɟɤɰɢɹɥɚɪ ɦɟɯɚɧɢɡɦɥɚɪɢ. ɇɚɮɢɫ 
ɨɪɝɚɧɢɤ ɫɢɧɬɟɡ. Ɇɟɬɚɥɥ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡ. 

6 2 4  

4. Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢ ɢɧɞɢɜɢɞɭɚɥ ɯɨɥɞɚ ɚɠɪɚɬɢɛ ɨɥɢɲ, 
ɮɢɡɢɤ-ɤɢɦёɜɢɣ ɭɫɭɥɥɚɪ ёɪɞɚɦɢɞɚ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ 
ɬɭɡɢɥɢɲɢɧɢ ɚɧɢԕɥɚɲ 

4 2 2  

 Ԟɚɦɦɚɫɢ 20 8 12  

 

ɇɚɡɚɪɢɣ ɦɚɲԑɭɥɨɬɥɚɪɧɢɧɝ ɦɚɡɦɭɧɢ 

1-ɦɚɜɡɭғ Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɯɨɡɢɪɝɢ ɡɚɦɨɧ ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢғ 
Ɏɚɡɨɜɢɣ ɬɭɡɢɥɢɲғ Ɍɭɡɢɥɢɲ ɜɚ ɯɨɫɫɚ (қ ɫɨɚɬ)ғ 

Қ.Қ. Ɉɪɝɚɧɢɤ ɛɚɪɢɤɦɚɥɚɪ ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢɧɢɧɝ Ⱥ.Ɇ.Ȼɭɬɥɟɪɨɜ ɬɚɴɪɢɮɢ.  
Қ.қ. Ɏɚɡɨɜɢɣ ɜɚ ɷɥɟɤɬɪɨɧ ɬɭɡɢɥɢɲ ɚɫɨɫɢɞɚɝɢ ɬɚɴɪɢɮ.  
Қ.3. ɒɚɪɨɢɬ ɜɚ ɦɭɯɢɬ ɚɫɨɫɢɞɚɝɢ ɯɨɡɢɪɝɢ ɡɚɦɨɧ ɬɚɴɪɢɮɢ.  
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Қ.4. Ўɡɛɟɤ ɨɥɢɦɢ Ԟ.ɋ.Ɍɨɠɢɦɭԟɚɦɟɞɨɜɧɢɧɝ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲ 
ɧɚɡɚɪɢɹɫɢɝɚ ԕўɲɝɚɧ ԟɢɫɫɚɫɢ.  
Қ.5. Ɉɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɢɡɨɦɟɪɢɹ ɜɚ ɬɚɭɬɨɦɟɪɢɹ ɯɨɞɢɫɚɥɚɪɢ ɜɚ ɭɥɚɪɧɢɧɝ 
ɬɭɪɥɚɪɢ. 
 

2-ɦɚɜɡɭғ  ɂɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢғ Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹғ Ɍɚɭɬɚɦɟɪɢɹғ Ɋɟɚɤɰɢɨɧ 
ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ (қ ɫɨɚɬ)ғ 

қ.Қ. ɂɡɨɦɟɪɢɹ ɜɚ ɬɚɭɬɚɦɟɪɢɹ ɬɭɪɥɚɪɢ. Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹ.  
қ.қ. Ɉɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɦɟɡɨɦɟɪɢɹ ɜɚ ɭɧɢɧɝ ɬɭɪɥɚɪɢ: π,π -,  ɪ,π -, σ,σ – 

ɦɟɡɨɦɟɪɢɹɥɚɪ.  
қ.3. Ɏɚɨɜɢɣ ɬɭɡɢɥɢɲ ɜɚ ɦɟɡɨɦɟɪɢɹ.  
қ.4. Ɇɟɡɨɦɟɪɢɹ ɜɚ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ.  
қ.5. Ɇɟɡɨɦɟɪɢɹɧɢɧɝ ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢ.  
қ.6. Ɇɟɡɨɦɟɪɢɹɧɢɧɝ ɛɢɪɢɤɦɚ ɯɨɫɫɚɥɚɪɢɞɚ ɚɤɫ ɷɬɢɲɢ. 
 

3-ɦɚɜɡɭғ Ɉɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɹɧɝɢ ɪɟɚɤɰɢɹɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ 
ɦɟɯɚɧɢɡɦɥɚɪɢғ ɇɚɮɢɫ ɨɪɝɚɧɢɤ ɫɢɧɬɟɡ ɜɚ ɦɟɬɚɥɥ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡ (қ 

ɫɨɚɬ)ғ 
3.Қ. Ⱥɥɦɚɲɢɧɢɲ, ɛɢɪɢɤɢɲ ɜɚ ɤɨɧɞɟɧɫɚɰɢɹ ɪɟɚɤɰɢɹɥɚɪɢɝɢ ɹɧɝɢɥɢɤɥɚɪ.  
3.қ. əɧɝɢ ɧɢɬɪɨɡɨɮɟɧɨɥɥɚɪɧɢɧɝ ɫɢɧɟɡɢ ɜɚ ɭɥɜɪɧɢɧɝ ɚɧɚɥɢɬɢɤ ɤɢɦёɞɚ 
ɢɲɥɚɬɢɥɢɧɢɲɢ.  
3.3. Ɇɟɬɚɬɟɡɢɫ ɜɚ ȼɚɤɟɪ ɠɚɪɚёɧɥɚɪɢ.  
 

4-ɦɚɜɡɭғ   Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢ ɢɧɞɢɜɢɞɭɚɥ ɯɨɥɞɚ ɚɠɪɚɬɢɛ ɨɥɢɲ ɜɚ 
ɮɢɡɢɤ-ɤɢɦёɜɢɣ ɭɫɭɥɥɚɪ ёɪɞɚɦɢɞɚ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢɧɢ 

ɚɧɢԕɥɚɲ (қ ɫɨɚɬ)ғ 
4.Қ. Ɋɟɮɪɚɤɬɨɦɟɬɪɢɹ, ɯɪɨɦɚɬɨɝɪɚɮɢɹ, ɫɩɟɤɬɪɚɥ ɭɫɭɥɥɚɪ.  
4.қ. ɂԔ, ɉɆɊ ɫɩɟɤɬɪɨɫɤɨɩɢɹ, ɦɚɫɫɩɟɤɬɪɨɦɟɬɪɢɹ.  
4.3. Ɋɟɧɬɝɟɧ ɬɭɡɢɥɢɲ ɚɧɚɥɢɡɢ. 

 

Ⱥɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪ ɦɚɡɦɭɧɢ 

1-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ:  Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɯɨɡɢɪɝɢ ɡɚɦɨɧ  ɬɭɡɢɥɢɲ 
ɧɚɡɚɪɢɹɫɢғ Ɏɚɡɨɜɢɣ ɬɭɡɢɥɢɲғ Ɍɭɡɢɥɢɲ ɜɚ ɯɨɫɫɚ (қ ɫɨɚɬ)ғ 

1. Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚ ɯɨɫɫɚɫɢɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɨɦɢɥɥɚɪ: ɬɚɪɤɢɛ ɜɚ ɤɢɦёɜɢɣ 
ɬɭɡɢɥɢɲ.  

2. Ɉɪɝɚɧɢɤ ɛɢɪɢɤɚɥɚɪ ɯɨɫɫɚɥɚɪɢɝɚ ɫɢɮɚɬ ɜɚ ɦɢԕɞɨɪɢɣ ɬɚɪɤɢɛɧɢɧɝ, 
ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɧɢɧɝ ɬɚɴɫɢɪɢ. 

3. Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚ ɯɨɫɫɚɥɚɪɢɝɚ ɷɥɟɤɬɪɨɧ ɬɭɡɢɥɢɲɧɢɧɝ, ɲɚɪɨɢɬ ɜɚ 
ɦɭɯɢɬɧɬɧɝ ɬɚɷɫɢɪɢ. 

4. Ⱥɤɚɞɟɦɢɤ ȼ.ȼ.Ʌɭɧɢɧ ԟɚɦɞɚ ɇɨɛɟɥɶ ɦɭɤɨɮɨɬɢ ɥɚɭɪɟɚɬɢ Ƚ.Ɉɥɚɧɢɧɝ 
ɢɲɥɚɪɢ. 
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2-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɞɚɝɢ ɢɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢғ 
Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹғ Ɍɚɭɬɚɦɟɪɢɹғ Ɋɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ (4 ɫɨɚɬ)ғ 

1. ɋɬɪɭɤɬɭɪɚ, ɝɟɨɦɟɬɪɢɤ, ɨɩɬɢɤ ɜɚ ɞɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢ. Ɇɟɚɦɟɪɢɹ. 
Ȼɭɪɢɥɢɲ ɢɡɨɦɟɪɢɹɫɢ. 

2. Ɍɚɭɬɨɦɟɪɢɹ ɜɚ ɤɨɧɮɨɪɦɚɰɢɥɚɪ ɞɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢɞɢɪ. 
ɂɡɨɦɟɪɢɹ ɜɚ ɬɚɭɬɨɦɟɪɢɹ ɬɭɪɥɚɪɢɝɚ ɦɢɫɨɥɥɚɪ ɟɱɢɲ. 

3. ɂɡɨɦɟɪɥɚɪ ɜɚ ɬɚɭɬɨɦɟɪɥɚɪɧɢ ɧɨɦɥɚɲ ɛўɣɢɱɚ ɦɢɫɨɥɥɚɪ ɟɱɢɲ. 
3-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɞɚɝɢ ɢɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢғ 
Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹғ Ɍɚɭɬɚɦɟɪɢɹғ Ɋɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ (4 ɫɨɚɬ)ғ  

1. Ɇɟɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢ. Ⱥɤɚɞɤɦɢɤ Ⱥ.ɇ.ɇɟɫɦɟɹɧɨɜɧɢɧɝ ɢɲɥɚɪɢ. 
2. Ɇɟɡɨɦɟɪɢɹɧɢɧɝ π,π -,  ɪ,π -, σ,π -  ɜɚ σ,σ – ɬɭɪɥɚɪɢ ɸɡɚɫɢɞɚɧ ɦɢɫɨɥɥɚɪ 

ɟɱɢɲ. 
3. Ȼɢɪɢɤɦɚ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɢɧɢɧɝ ɦɟɡɨɦɟɪɢɹɝɚ ɬɚɴɫɢɪɢ. 
4. Ɋɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢɝɚ ɨɢɞ ɦɢɫɨɥɥɚɪ ɟɱɢɲ. 

4-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ Ɉɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɹɧɝɢ ɪɟɚɤɰɢɹɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ 
ɦɟɯɚɧɢɡɦɥɚɪɢғ ɇɚɮɢɫ ɨɪɝɚɧɢɤ ɫɢɧɬɟɡғ Ɇɟɬɚɥɥ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡ (қ 
ɫɨɚɬ)ғ 

1. ɉɥɚɬɢɧɚ ɤɨɦɩɥɟɤɫɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚ ɛɨɪɚɞɢɝɚɧ ɤɪɨɫɫ - ɛɢɪɢɤɢɲ 
ɪɟɚɤɰɢɹɥɚɪɢ, ȼɚɤɟɪ ɠɚɪɚёɧɥɚɪɢ. 

2. Ɇɨɥɢɛɞɟɧ, Ɋɟɧɢɣ, ɪɭɬɟɧɢɣ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪɢ ɢɲɬɢɪɨɤɢɞɚɝɢ ɦɟɬɚɬɟɡɢɫ 
ɪɟɚɤɰɢɹɥɚɪɢ. 

3. ɗɬɢɥɟɧ ɜɚ ɬɟɪɦɢɧɚɥ ɚɥɤɢɧɥɚɪɞɚɝɢ ɪɟɚɤɰɢɹɥɚɪ. 
4. Ɇɚɜɡɭ ɸɡɚɫɢɞɚɧ ɬɟɫɬ ɫɚɜɨɥɥɚɪɢ, ɦɢɫɨɥɥɚɪɧɢ ɦɭԟɨɤɚɦɚ ԕɢɥɢɲ. 

 

Ўԕɢɬɢɲ ɲɚɤɥɥɚɪɢ 

“Ɂɚɦɨɧɚɜɢɣ ɨɪɝɚɧɢɤ ɤɢɦё” ɦɨɞɭɥ ɛўɣɢɱɚ ԕɭɣɢɞɚɝɢ ɲɚɤɥɥɚɪɢɞɚɧ 
ɮɨɣɞɚɥɚɧɢɥɞɢ: ɦɚɴɪɭɡɚɥɚɪ , ɚɦɚɥɢɣ ɦɚɲғɭɥɨɬɥɚɪ. Ⱥɦɚɥɢɣ ɦɚɲғɭɥɨɬɥɚɪɞɚ 
ɤɢɦё ɮɚɧɥɚɪɢɧɢ ўԕɢɬɢɲ ɦɟɬɨɞɢɤɚɫɢ ɫɨɯɚɫɢɞɚɝɢ ɹɧɝɢ ɦɚɴɥɭɦɨɬɥɚɪ , 
ɡɚɦɨɧɚɜɢɣ ɬɟɯɧɢɤɚ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɛɢɥɚɧ ɬɚɧɢɲɬɢɪɢɲ, ɧɚɡɚɪɢɣ 
ɛɢɥɢɦɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɚɲ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. 

Ўɬɤɚɡɢɥɚɞɢɝɚɧ ɚɦɚɥɢɣ ɦɚɲғɭɥɨɬɥɚɪɞɚ ɬɟɯɧɢɤɚ ɜɨɫɢɬɚɥɚɪɢɞɚɧ , ɝɪɚɮɢɤ 
ɨɪɝɚɧɚɣɡɟɪɥɚɪɞɚɧ, ɦɨɞɟɥɥɚɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ, ɝɭɪɭԟɥɢ ɮɢɤɪɥɚɲ, ɤɢɱɢɤ 
ɝɭɪɭԟɥɚɪ ɛɢɥɚɧ ɢɲɥɚɲ, ɞɚɜɪɚ ɫɭɯɛɚɬɥɚɪɢ, ɛɥɢɰ ɫўɪɨɜɥɚɪ, ɫɢɧɤɜɟɣɧ ɜɚ ɛɨɲɤɚ 
ɢɧɬɟɪɚɤɬɢɜ ɬɚɴɥɢɦ ɭɫɭɥɥɚɪɢɧɢ ԕўɥɥɚɲ ɧɚɡɚɪɞɚ ɬɭɬɢɥɚɞɢ. 
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IIғ ɆɈȾɍɅɇɂ ЎԔɂɌɂɒȾȺ ɎɈɃȾȺɅȺɇɂɅȺȾɂȽȺɇ ɂɇɌȿɊɎȺɈɅ 
ɌȺЪɅɂɆ ɆȿɌɈȾɅȺɊɂ 

ɏɭɥɨɫɚɥɚɲ (Ɋɟɡɸɦɟ, ȼɟɟɪ) ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: Ȼɭ ɦɟɬɨɞ ɦɭɪɚɤɤɚɛ, ɤўɩɬɚɪɦɨԕɥɢ, ɦɭɦɤɢɧ ԕɚɞɚɪ, 
ɦɭɚɦɦɨɥɢ ɯɚɪɚɤɬɟɪɢɞɚɝɢ ɦɚɜɡɭɥɚɪɧɢ ўɪɝɚɧɢɲɝɚ ԕɚɪɚɬɢɥɝɚɧ. Ɇɟɬɨɞɧɢɧɝ 
ɦɨԟɢɹɬɢ ɲɭɧɞɚɧ ɢɛɨɪɚɬɤɢ, ɛɭɧɞɚ ɦɚɜɡɭɧɢɧɝ ɬɭɪɥɢ ɬɚɪɦɨԕɥɚɪɢ ɛўɣɢɱɚ ɛɢɪ 
ɯɢɥ ɚɯɛɨɪɨɬ ɛɟɪɢɥɚɞɢ ɜɚ ɚɣɧɢ ɩɚɣɬɞɚ, ɭɥɚɪɧɢɧɝ ԟɚɪ ɛɢɪɢ ɚɥɨԟɢɞɚ 
ɚɫɩɟɤɬɥɚɪɞɚ ɦɭԟɨɤɚɦɚ ɷɬɢɥɚɞɢ. Ɇɚɫɚɥɚɧ, ɦɭɚɦɦɨ ɢɠɨɛɢɣ ɜɚ ɫɚɥɛɢɣ 
ɬɨɦɨɧɥɚɪɢ, ɚɮɡɚɥɥɢɤ, ɮɚɡɢɥɚɬ ɜɚ ɤɚɦɱɢɥɢɤɥɚɪɢ, ɮɨɣɞɚ ɜɚ ɡɚɪɚɪɥɚɪɢ ɛўɣɢɱɚ 
ўɪɝɚɧɢɥɚɞɢ. Ȼɭ ɢɧɬɟɪɮɚɨɥ ɦɟɬɨɞ ɬɚɧԕɢɞɢɣ, ɬɚԟɥɢɥɢɣ, ɚɧɢԕ ɦɚɧɬɢԕɢɣ 
ɮɢɤɪɥɚɲɧɢ ɦɭɜɚɮɮɚԕɢɹɬɥɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɝɚ ԟɚɦɞɚ ўԕɭɜɱɢɥɚɪɧɢɧɝ 
ɦɭɫɬɚԕɢɥ ғɨɹɥɚɪɢ, ɮɢɤɪɥɚɪɢɧɢ ёɡɦɚ ɜɚ ɨғɡɚɤɢ ɲɚɤɥɞɚ ɬɢɡɢɦɥɢ ɛɚёɧ ɷɬɢɲ, 
ԟɢɦɨɹ ԕɢɥɢɲɝɚ ɢɦɤɨɧɢɹɬ ɹɪɚɬɚɞɢ. “ɏɭɥɨɫɚɥɚɲ” ɦɟɬɨɞɢɞɚɧ ɦɚɴɪɭɡɚ 
ɦɚɲғɭɥɨɬɥɚɪɢɞɚ ɢɧɞɢɜɢɞɭɚɥ ɜɚ ɠɭɮɬɥɢɤɥɚɪɞɚɝɢ ɢɲ ɲɚɤɥɢɞɚ, ɚɦɚɥɢɣ 
ɦɚɲғɭɥɨɬɥɚɪɢɞɚ ɤɢɱɢɤ ɝɭɪɭԟɥɚɪɞɚɝɢ ɢɲ ɲɚɤɥɢɞɚ ɦɚɜɡɭ ɸɡɚɫɢɞɚɧ 
ɛɢɥɢɦɥɚɪɧɢ ɦɭɫɬɚԟɤɚɦɥɚɲ, ɬɚԟɥɢɥɢ ԕɢɥɢɲ ɜɚ ɬɚԕԕɨɫɥɚɲ ɦɚԕɫɚɞɢɞɚ 
ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. 

 

 
 

 

 

 

 

 

Метод̦и ̥̌̌лг̌ ошириш т̌рти̍и: 

т̬е̦е̬-ўқ̛ту̸̛̏ ̛̹т̛̬ок̸̛л̛̬̦̌ 5-6 к̛̛̹д̦̌ ̛̍о̬̌т к̸̛̛к 
̐у̬уҳл̬̌̐̌ ̙̬̌̌т̌д̛; 

т̬е̛̦̦̐ ̥̌қ̭̌д̛, ̹̬̌тл̛̬̌ ̏̌ т̬̌т̛̛̍ ̛̍л̦̌ ̛̹т̛̬ок̸̛л̛̬̦̌ 
т̛̦̹̌т̸̛̬̐̌, ҳ̬̌ ̛̬̍ ̐у̬уҳ̐̌ у̥у̛̥̜ ̥у̥̥̌о̛̦ т̌ҳл̛л қ̛л̛̛̛̦̹ 

̬̌̚у̬ ̍ўл̦̐̌ қ̛̭̥л̛̬̌ ту̛̛̹̬л̦̐̌ т̬̌қ̌т̥̌ ̥̌те̛̬̌лл̛̬̦̌ 

т̬̌қ̌т̌д̛; 

ҳ̬̌ ̛̬̍ ̐у̬уҳ ў̛̐̌̚ ̍е̛̬л̦̐̌ ̥у̥̥̌о̛̦ ̌т̬о̴л̸̛̌ т̌ҳл̛л қ̛л̛̍, ў̚ 
̥улоҳ̌̌̚л̛̛̬̦̌ т̛̭̌̏я эт̛л̌ёт̦̐̌ ̵̭е̥̌ ̍ў̸̛̜̌ т̬̌қ̌т̥̌ 

̥̌те̛̬̌л̐̌ ё̥̌̚ ̍̌ё̦ қ̛л̌д̛; 

̦̌̏̍̌тд̛̌̐ ̍о̭қ̸̛д̌ ̸̬̍̌̌ ̐у̬уҳл̬̌ ў̚ т̌қд̛̥отл̛̛̬̦̌ 
ўтк̌̌̚д̛л̬̌. Шу̦д̦̌ ̭ў̦ ,̐ т̬е̦е̬ то̥о̛̦д̦̌ т̌ҳл̛лл̬̌ 

у̥у̥л̹̌т̛̛̬л̌д̛, ̬̌̚у̛̬̜ ̵̌̍о̬отл̬ ̛̍л̦̌ тўлд̛̛̬л̌д̛ ̏̌ ̥̌̏̚у 
яку̦л̦̌̌д̛. 
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ɇɚɦɭɧɚ:  
Ɍɚԟɥɢɥ ɬɭɪɥɚɪɢɧɢɧɝ ԕɢёɫɢɣ ɬɚԟɥɢɥɢ 

Ɍɢɡɢɦɥɢ ɬɚԟɥɢɥ ɋɸɠɟɬɥɢ ɬɚԟɥɢɥ ȼɚɡɢɹɬɥɢ ɬɚԟɥɢɥ 

Ⱥɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ ɚɮɡɚɥɥɢɝɢ ɤɚɦɱɢɥɢɝɢ 

Ɇɭɦɦɨɧɢ ɤɟɥɢɛ 
ɱɢԕɢɲ ɫɚɛɚɛɥɢ 
ɜɚ ɤɟɱɢɲ 
ɠɚɪɚёɧɢɧɢ 
ɚɥɨԕɚɞɨɪɥɢɝɢ 
ɠɢԟɚɬɢɞɚɧ 
ўɪɝɚɧɢɲ 
ɢɦɤɨɧɢɹɬɢɝɚ ɷɝɚ 

Ⱥɥɨԟɢɞɚ 
ɬɚɣёɪɝɚɪɥɢɤɤɚ 
ɷɝɚ ɛўɥɢɲɧɢ, 
ɤўɩ ɜɚԕɬ 
ɚɠɪɚɬɢɲɧɢ 
ɬɚɥɚɛ ɷɬɚɞɢ 

Ўɡ ɜɚԕɬɢɞɚ 
ɦɭɧɨɫɚɛɚɬ 
ɛɢɥɞɢɪɢɲ 
ɢɦɤɨɧɢɹɬɢɧɢ 
ɛɟɪɚɞɢ 

Ɇɭɧɨɫɚɛɚɬ 
ɛɨɲԕɚ ɛɢɪ 
ɫɸɠɟɬɝɚ 
ɧɢɫɛɚɬɚɧ 
ԕўɥɥɚɧɢɲɝɚ 
ɹɪɨԕɫɢɡ 

ȼɚɡɢɹɬ 
ɢɲɬɢɪɨɤɱɢ-

ɥɚɪɢɧɢɧɝ 
(ɨɛɴɟɤɬ ɜɚ 
ɫɭɛɴɟɤɬ) 
ɜɚɡɢɮɚɥɚɪɢɧɢ 
ɛɟɥɝɢɥɚɛ ɨɥɢɲ 
ɢɦɤɨɧɢɧɢ 
ɛɟɪɚɞɢ 

 

Ⱦɢɧɚɦɢɤ 
ɯɭɫɭɫɢɹɬɧɢ 

ɛɟɥɝɢɥɚɛ 
ɨɥɢɲ ɭɱɭɧ 
ԕўɥɥɚɛ 
ɛўɥɦɚɣɞɢ 

ɏɭɥɨɫɚ: Ɍɚԟɥɢɥɧɢɧɝ ɛɚɪɱɚ ɬɭɪɥɚɪɢ ԟɚɦ ўɡɢɧɢɧɝ ɚɮɡɚɥɥɢɝɢ ɜɚ ɤɚɦɱɢɥɢɝɢ ɛɢɥɚɧ ɛɢɪ ɛɢɪɢɞɚɧ 
ɮɚɪԕɥɚɧɚɞɢ. Ʌɟɤɢɧ, ɭɥɚɪ ԕɚɬɨɪɢɞɚɧ ɩɟɞɚɝɨɝɢɤ ɮɚɨɥɢɹɬ ɞɨɢɪɚɫɢɞɚ ԕɚɪɨɪ ԕɚɛɭɥ ԕɢɥɢɲ ɭɱɭɧ 
ɬɢɡɢɦɥɢ ɬɚԟɥɢɥɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɠɨɪɢɣ ɤɚɦɱɢɥɢɤɥɚɪɧɢ ɛɚɪɬɚɪɚɮ ɷɬɢɲɝɚ, ɦɚɜɠɭɞ ɪɟɫɭɪɫɥɚɪɞɚɧ 
ɦɚԕɫɚɞɥɢ ɮɨɣɞɚɥɚɧɢɲɞɚ ɚɮɡɚɥɥɢɤɥɚɪɝɚ ɷɝɚɥɢɝɢ ɛɢɥɚɧ ɚɠɪɚɥɢɛ ɬɭɪɚɞɢ. 

 

“ɎɋɆɍ” ɦɟɬɨɞɢ 
Ɍɟɯɧɨɥɨɝɢɹɧɢɧɝ ɦɚԕɫɚɞɢ: Ɇɚɡɤɭɪ ɬɟɯɧɨɥɨɝɢɹ ɢɲɬɢɪɨɤɱɢɥɚɪɞɚɝɢ 

ɭɦɭɦɢɣ ɮɢɤɪɥɚɪɞɚɧ ɯɭɫɭɫɢɣ ɯɭɥɨɫɚɥɚɪ ɱɢԕɚɪɢɲ, ɬɚԕԕɨɫɥɚɲ, ԕɢёɫɥɚɲ ɨɪԕɚɥɢ 
ɚɯɛɨɪɨɬɧɢ ўɡɥɚɲɬɢɪɢɲ, ɯɭɥɨɫɚɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ɦɭɫɬɚԕɢɥ ɢɠɨɞɢɣ ɮɢɤɪɥɚɲ 
ɤўɧɢɤɦɚɥɚɪɢɧɢ ɲɚɤɥɥɚɧɬɢɪɢɲɝɚ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. Ɇɚɡɤɭɪ ɬɟɯɧɨɥɨɝɢɹɞɚɧ 
ɦɚɴɪɭɡɚ ɦɚɲғɭɥɨɬɥɚɪɢɞɚ, ɦɭɫɬɚԟɤɚɦɥɚɲɞɚ, ўɬɢɥɝɚɧ ɦɚɜɡɭɧɢ ɫўɪɚɲɞɚ, ɭɣɝɚ 
ɜɚɡɢɮɚ ɛɟɪɢɲɞɚ ԟɚɦɞɚ ɚɦɚɥɢɣ ɦɚɲғɭɥɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢ ɬɚԟɥɢɥ ɷɬɢɲɞɚ 
ɮɨɣɞɚɥɚɧɢɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ.  

 

Ɍɟɯɧɨɥɨɝɢɹɧɢ  ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
- ԕɚɬɧɚɲɱɢɥɚɪɝɚ ɦɚɜɡɭɝɚ ɨɢɞ ɛўɥɝɚɧ ɹɤɭɧɢɣ ɯɭɥɨɫɚ ёɤɢ ғɨɹ ɬɚɤɥɢɮ ɷɬɢɥɚɞɢҲ 
- ԟɚɪ ɛɢɪ ɢɲɬɢɪɨɤɱɢɝɚ ɎɋɆɍ ɬɟɯɧɨɥɨɝɢɹɫɢɧɢɧɝ ɛɨɫԕɢɱɥɚɪɢ ёɡɢɥɝɚɧ 

ԕɨғɨɡɥɚɪɧɢ ɬɚɪԕɚɬɢɥɚɞɢҲ 
- ɢɲɬɢɪɨɤɱɢɥɚɪɧɢɧɝ ɦɭɧɨɫɚɛɚɬɥɚɪɢ ɢɧɞɢɜɢɞɭɚɥ ёɤɢ ɝɭɪɭԟɢɣ ɬɚɪɬɢɛɞɚ 

ɬɚԕɞɢɦɨɬ ԕɢɥɢɧɚɞɢ. 
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ɎɋɆɍ ɬɚԟɥɢɥɢ ԕɚɬɧɚɲɱɢɥɚɪɞɚ ɤɚɫɛɢɣ-ɧɚɡɚɪɢɣ ɛɢɥɢɦɥɚɪɧɢ ɚɦɚɥɢɣ 
ɦɚɲԕɥɚɪ ɜɚ ɦɚɜɠɭɞ ɬɚɠɪɢɛɚɥɚɪ ɚɫɨɫɢɞɚ ɬɟɡɪɨԕ ɜɚ ɦɭɜɚɮɮɚԕɢɹɬɥɢ 
ўɡɥɚɲɬɢɪɢɥɢɲɢɝɚ ɚɫɨɫ ɛўɥɚɞɢ. 

ɇɚɦɭɧɚғ 
Ɏɢɤɪ: “Тɢɡɢɦ ɚɬɪɨɮ ɦɭҳɢɬɞɚɧ ɚɠɪɚɥɝɚɧ, ɭ ɛɢɥɚɧ яɯɥɢɬ 

ɬɚъɫɢɪɥɚɲɭɜɱɢ, ɛɢɪ-ɛɢɪɢ ɛɢɥɚɧ ўɡɚɪɨ ɛɨғɥɚɧɝɚɧ эɥɟɦɟɧɬɥɚɪ ɦɚɠɦɭɚɫɢ 
ɛўɥɢɛ, ɬɚɞқɢқɨɬɥɚɪ ɨɛъɟɤɬɢ ɫɚɧɚɥɚɞɢ”. 

Ɍɨɩɲɢɪɢԕ: Ɇɚɡɤɭɪ ɮɢɤɪɝɚ ɧɢɫɛɚɬɚɧ ɦɭɧɨɫɚɛɚɬɢɧɝɢɡɧɢ ɎɋɆɍ ɨɪԕɚɥɢ 
ɬɚԟɥɢɥ ԕɢɥɢɧɝ. 

 

 “Ⱥɫɫɟɫɦɟɧɬ”  ɦɟɬɨɞɢ 

Ɇɟɬɨɞɧɢɧɝ ɦɚԕɫɚɞɢ: ɦɚɡɤɭɪ ɦɟɬɨɞ ɬɚɴɥɢɦ ɨɥɭɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɦ 
ɞɚɪɚɠɚɫɢɧɢ ɛɚԟɨɥɚɲ, ɧɚɡɨɪɚɬ ԕɢɥɢɲ, ўɡɥɚɲɬɢɪɢɲ ɤўɪɫɚɬɤɢɱɢ ɜɚ ɚɦɚɥɢɣ 
ɤўɧɢɤɦɚɥɚɪɢɧɢ ɬɟɤɲɢɪɢɲɝɚ ɣўɧɚɥɬɢɪɢɥɝɚɧ. Ɇɚɡɤɭɪ ɬɟɯɧɢɤɚ ɨɪԕɚɥɢ ɬɚɴɥɢɦ 
ɨɥɭɜɱɢɥɚɪɧɢɧɝ ɛɢɥɢɲ ɮɚɨɥɢɹɬɢ ɬɭɪɥɢ ɣўɧɚɥɢɲɥɚɪ (ɬɟɫɬ, ɚɦɚɥɢɣ 
ɤўɧɢɤɦɚɥɚɪ, ɦɭɚɦɦɨɥɢ ɜɚɡɢɹɬɥɚɪ ɦɚɲԕɢ, ԕɢёɫɢɣ ɬɚԟɥɢɥ, ɫɢɦɩɬɨɦɥɚɪɧɢ 
ɚɧɢԕɥɚɲ) ɛўɣɢɱɚ ɬɚɲɯɢɫ ԕɢɥɢɧɚɞɢ ɜɚ ɛɚԟɨɥɚɧɚɞɢ. 

 

Ɇɟɬɨɞɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲ ɬɚɪɬɢɛɢ: 
“Ⱥɫɫɟɫɦɟɧɬ” ɥɚɪɞɚɧ ɦɚɴɪɭɡɚ ɦɚɲғɭɥɨɬɥɚɪɢɞɚ ɬɢɧɝɥɨɜɱɢɥɚɪɧɢɧɝ 

ɦɚɜɠɭɞ ɛɢɥɢɦ ɞɚɪɚɠɚɫɢɧɢ ўɪɝɚɧɢɲɞɚ, ɹɧɝɢ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ɛɚёɧ ԕɢɥɢɲɞɚ, 
ɚɦɚɥɢɣ ɦɚɲғɭɥɨɬɥɚɪɞɚ ɷɫɚ ɦɚɜɡɭ ёɤɢ ɦɚɴɥɭɦɨɬɥɚɪɧɢ ўɡɥɚɲɬɢɪɢɲ 
ɞɚɪɚɠɚɫɢɧɢ ɛɚԟɨɥɚɲ, ɲɭɧɢɧɝɞɟɤ, ўɡ-ўɡɢɧɢ ɛɚԟɨɥɚɲ ɦɚԕɫɚɞɢɞɚ ɢɧɞɢɜɢɞɭɚɥ 
ɲɚɤɥɞɚ ɮɨɣɞɚɥɚɧɢɲ ɬɚɜɫɢɹ ɷɬɢɥɚɞɢ. ɒɭɧɢɧɝɞɟɤ, ўԕɢɬɭɜɱɢɧɢɧɝ ɢɠɨɞɢɣ 
ёɧɞɚɲɭɜɢ ԟɚɦɞɚ ўԕɭɜ ɦɚԕɫɚɞɥɚɪɢɞɚɧ ɤɟɥɢɛ ɱɢԕɢɛ, ɚɫɫɟɫɦɟɧɬɝɚ ԕўɲɢɦɱɚ 
ɬɨɩɲɢɪɢԕɥɚɪɧɢ ɤɢɪɢɬɢɲ ɦɭɦɤɢɧ. 

ɇɚɦɭɧɚғ Ԟɚɪ ɛɢɪ ɤɚɬɚɤɞɚɝɢ ɬўғɪɢ ɠɚɜɨɛɧɢ ɛɚԟɨɥɚɲ ɦɭɦɤɢɧ. 
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III. ɇȺɁȺɊɂɃ ɆȺɒԐɍɅɈɌ ɆȺɌȿɊɂȺɅɅȺɊɂ 

 

1-ɦɚɜɡɭ: ɈɊȽȺɇɂɄ ȻɂɊɂɄɆȺɅȺɊɇɂɇȽ ɏɈɁɂɊȽɂ ɁȺɆɈɇ 
ɌɍɁɂɅɂɒ ɇȺɁȺɊɂəɋɂғ ɎȺɁɈȼɂɃ ɌɍɁɂɅɂɒғ ɌɍɁɂɅɂɒ ȼȺ 

ɏɈɋɋȺ 

1. Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢ 

Ɋɭɫ ɨɥɢɦɢ Ⱥ.Ɇ. Ȼɭɬɥɟɪɨɜɧɢɧɝ ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢ ɨɪɝɚɧɢɤ 

ɤɢɦёɧɢɧɝ ɚɫɨɫɢɣ ɧɚɡɚɪɢɹɫɢɞɢɪ. ɍ ɨɪɝɚɧɢɤ ɤɢɦёɧɢɧɝ ɛɚɪɱɚ ɧɚɡɚɪɢɣ 

ɬɭɲɭɧɱɚɥɚɪɢ ɚɫɨɫɢɞɚ ёɬɚɞɢ. ɇɚɡɚɪɢɹɧɢɧɝ ɢɤɤɢ ɯɢɥ ɬɚɴɪɢɮɢ ɦɚɜɠɭɞ: Ⱥ.Ɇ. 

Ȼɭɬɥɟɪɨɜ ɬɚɴɪɢɮɢ ɜɚ ԟɨɡɢɪɝɢ ɡɚɦɨɧ ɬɚɴɪɢɮɢ. 

 ȺғɆғ Ȼɭɬɥɟɪɨɜ ɬɚɴɪɢɮɢ: 

  

Ɇɭɪɚɤɤɚɛ ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ ɤɢɦёɜɢɣ ɬɚɛɢɚɬɢ ɭɧɢɧɝ ɬɚɪɤɢɛɢɝɚ ɤɢɪɭɜɱɢ 

эɥɟɦɟɧɬɥɚɪ ɡɚɪɪɚɱɚɥɚɪɢɧɢɧɝ ɬɚɛɢɚɬɢɝɚ, ɭɥɚɪɧɢɧɝ ɦɢΙɞɨɪɢɝɚ ɜɚ ɤɢɦёɜɢɣ 

ɬɭɡɢɥɢɲɢɝɚ ɛɨΕɥɢΙ. 

  

Ȼɭ ɬɚɴɪɢɮɞɚɝɢ ɚɫɨɫɢɣ ɮɢɤɪ ɦɨɞɞɚɧɢɧɝ ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɢ ɛўɥɢɛ, ɭ 

ɦɨɥɟɤɭɥɚɞɚɝɢ ɚɬɨɦɥɚɪ ɛɢɪ-ɛɢɪ ɛɢɥɚɧ ԕɚɧɞɚɣ ɬɚɪɬɢɛɞɚ ɛɨғɥɚɧɝɚɧɥɢɝɢɝɚ 

ɷɴɬɢɛɨɪ ɛɟɪɚɞɢ. Ɇɨɥɟɤɭɥɚ ɬɚɪɤɢɛɢɞɚɝɢ ɚɬɨɦɥɚɪ ɯɢɥɢ ɜɚ ɭɥɚɪɧɢɧɝ ɫɨɧɢ ɛɢɪ 

ɯɢɥ ɛўɥɫɚɸ, ɚɦɦɨ ɭɥɚɪ ɛɢɪ-ɛɢɪ ɛɢɥɚɧ ɬɭɪɥɢ ɬɚɪɬɢɛɞɚ ɛɨғɥɚɧɝɚɧ ɛўɥɫɚ, 

ɭɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ԟɚɦ ɯɚɪ ɯɢɥ ɛўɥɚɞɢ. Ɇɚɴɥɭɦɤɢ, ɛɭɧɞɚɣ ɦɨɞɞɚɥɚɪ 

ɢɡɨɦɟɪɥɚɪ ɞɟɛ ɚɬɚɥɚɞɢ. Ɇɨɞɞɚ ɬɚɪɤɢɛɢɞɚɝɢ ɚɬɨɦɥɚɪ ɛɢɪ-ɛɢɪɢ ɛɢɥɚɧ ԕɚɧɞɚɣ 

ɛɨғɥɚɧɝɚɧɥɢɝɢɞɚɧ ԕɚɬɴɢɣ ɧɚɡɚɪ, ɭɥɚɪ ɛɢɪ-ɛɢɪɢɝɚ ɬɚɴɫɢɪ ɤўɪɫɚɬɢɛ ɬɭɪɚɞɢ, ɲɭ 

ɬɚɴɫɢɪ ɬɭɮɚɣɥɢ ɦɨɞɞɚɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ɲɚɤɥɥɚɧɚɞɢ ɜɚ ɛɭ ɛɢɥɚɧ ɭ ɚɬɨɦɥɚɪɧɢɧɝ 

ɨɞɞɢɣ ɦɟɯɚɧɢɤ ɚɪɚɥɚɲɦɚɫɢɞɚɧ ɮɚɪԕ ԕɢɥɚɞɢ. 

 Ⱥ.Ɇ Ȼɭɬɥɟɪɨɜ ɬɚɴɪɢɮɢ ɦɨɞɞɚɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ɭɧɢɧɝ ɷɥɟɤɬɪɨɧ ɜɚ 

ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɢ ԟɚɦ ɬɚɴɫɢɪ ԕɢɥɢɲɢɧɢ ԟɢɫɨɛɝɚ ɨɥɦɚɣɞɢ. 
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 Ԟɨɡɢɪɝɢ ɡɚɦɨɧ ɬɚɴɪɢɮɢ: 
 

Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɮɢɡɢɤ ɜɚ ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢ ɭɧɢɧɝ ɬɚɪɤɢɛɢɝɚ 

Σɚɦɞɚ ɤɢɦёɜɢɣ, эɥɟɤɬɪɨɧ ɜɚ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɢɝɚ ɛɨΕɥɢΙ.

  

 Ȼɭ ɬɚɴɪɢɮ ɦɨɞɞɚɧɢɧɝ ɯɨɫɫɚɥɚɪɢɝɚ ɛɨғɥɢԕ ɛўɥɝɚɧ ԟɚɦɦɚ ɮɚɤɬɨɪɥɚɪɧɢ 

ԟɢɫɨɛɝɚ ɨɥɚɞɢ. ԕɭɣɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɦɢɫɨɥɥɚɪ ɮɢɤɪɢɦɢɡɧɢ ɬɚɫɞɢԕɥɚɣɞɢ. 

 ɍɲɛɭ ɬɚɴɪɢɮɧɢɧɝ ɢɥɦɢɣ ɬўғɪɢɥɢɝɢɧɢ ԕɭɣɢɞɚɝɢɱɚ ɬɭɲɭɧɬɢɪɢɲ 

ɦɭɦɤɢɧ. ɦɟɬɚɧ МС4 ɨɞɞɢɣ ɲɚɪɨɢɬɞɚ ɝɚɡ, ɭɧɢɧɝ ɝɨɦɨɥɨɝɢ ԟɢɫɨɛɥɚɧɝɚɧ ɩɟɧɬɚɧ 

ɷɫɚ ɫɭɸԕɥɢɤɞɢɪ. ɦɟɬɚɧɞɚɧ ɮɚɪԕɥɢ ўɥɚɪɨԕ ɭ ԕɭɣɢɞɚɝɢ ɬɭɡɢɥɢɲɥɚɪɝɚ ɷɝɚ.  

CH3CH2CH2CH2CH3

ɧ-ɩеɧтаɧ
H3C C

H

CH3

H2
C CH3
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ɧеɨɩеɧтаɧ  

 

2-ɌȺЪɊɂɎғ Ɇɨɥɟɤɭɥɚɧɢɧɝ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɢ, ɥɟ-ɛɟɥɶ, ɜɚɧɬ-ɝɨɮɮ, 

ɜɢɫɥɢɰɟɧɭɫ ɢɲɥɚɪɢ ɚɫɨɫɢɞɚɝɢ ɬɚɴɪɢɮ 

 «ɈɊȽȺɇɂɄ ȻɂɊɂɄɆȺɅȺɊɇɂɇȽ ɏɈɋɋȺɅȺɊɂ ɍɅȺɊɇɂɇȽ 

ɌȺɊɄɂȻɂȽȺ ԞȺɆȾȺ ɄɂɆЁȼɂɃ ȼȺ ɎȺɁɈȼɂɃ ɌɍɁɂɅɂɒɂȽȺ 

ȻɈԐɅɂԔ»   

(ɂ. ȼɢɫɥɢɰɟɧɭɫ ɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɚɬɨɦɨɜ ɜ ɦɨɥɟɤɭɥɟ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ȼerichte t 25, ɫɬɪ. 3404, 1892ɝ.) 

3-ɌȺЪɊɂɎғ Ɇɨɥɟɤɭɥɚɧɢɧɝ ɷɥɟɤɬɪɨɧ ɬɭɡɢɥɢɲɢ, ɬɨɦɫɨɧ, ɷ.ɪɟɡɟɪɮɨɪɞ, ɜ. 

ɤɨɫɫɟɥ, ɝ. ɥɶɸɢɫ, ɢ. ɥɟɧɝɦɶɸɪ ɢɲɥɚɪɢ ɚɫɨɫɢɞɚɝɢ ɯɯ ɚɫɪ ɨɯɢɪɢɝɚɱɚ ɫɚԕɥɚɧɝɚɧ 

ɜ.ɦ.ɩɨɬɚɩɨɜ ɬɨɦɨɧɢɞɚɧ ɛɟɪɢɥɝɚɧ ɬɚɴɪɢɮ 

 “ɈɊȽȺɇɂɄ ȻɂɊɂɄɆȺɅȺɊɇɂɇȽ ɎɂɁɂɄȺȼɂɃ ȼȺ ɄɂɆЁȼɂɃ 
ɏɈɋɋȺɅȺɊɂ ɍɅȺɊ ɆɈɅȿɄɍɅȺɋɂɇɂɇȽ ɌȺɊɄɂȻɂ ԞȺɆȾȺ 
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ɄɂɆЁȼɂɃ, ɎȺɁɈȼɂɃ ȼȺ ЭɅȿɄɌɊɈɇ ɌɍɁɂɅɂɒɂ ȻɂɅȺɇ 
ȺɇɂԔɅȺɇȺȾɂ”  

Ȼɭ ɬɚɴɪɢɮ ɏɏ- ɚɫɪɧɢɧɝ ɨɯɢɪɥɚɪɢɝɚɱɚ ɫɚԕɥɚɧɢɛ ԕɨɥɚɞɢ ɞɟɛ ɛɚɲɨɪɚɬ ԕɢɥɝɚɧ. 

(ȼғɆғ ɉɨɬɚɩɨɜ Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹғ ɉɨɫɨɛɢɟ ɞɥɹ ɭɱɢɬɟɥɹғ Ɇɨɫɤɜɚғ, 
“ɉɪɨɫɜɟɳɟɧɢɟ”, Қ983ɝғ ɫɬɪ 33.) 

 

4-ɌȺЪɊɂɎ. Ƚ.Ɉɥɚ, ȼ. Ʌɭɧɢɧ ɢɲɥɚɪɢ ԟɚɦɞɚ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚ ɚɬɪɨɮɢɞɚɝɢ 

ɦɭԟɢɬ ɜɚ ɲɚɪɨɢɬ ɚɫɨɫɢɞɚɝɢ ɬɚɴɪɢɮ 

 “ɈɊȽȺɇɂɄ ȻɂɊɂɄɆȺɅȺɊɇɂɇȽ ɌȺȻɂȺɌɂ ɍɇɂɇȽ 
ɌȺɊɄɂȻɂȽȺ, ɄɂɆЁȼɂɃ, ɎȺɁɈȼɂɃ, ЭɅȿɄɌɊɈɇ 
ɌɍɁɂɅɂɒɂȽȺ, ɆɍԞɂɌ ȼȺ ɒȺɊɈɂɌɂȽȺ ȻɈԐɅɂԔ” 

(Ola g.a., angew. Chem, 1973y, tom. 85, page 183.) 

(Ⱥ. Ⱥ. Ƚɚɥɤɢɧ. ȼ.ɜ. Ʌɭɧɢɧ ɭɫɩɟɯɢ ɯɢɦɢɢ. қ005ɝ., ɬɨɦ 74, ɫɬɪ қ4-40.) 

(Ԟ. ɋ. Ɍɨɠɢɦɭɯɚɦɟɞɨɜ. Ɉ ɫɨɜɪɟɦɟɧɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɢɪɨɞɵ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɜɟɳɟɫɬɜ. ȼɟɫɬɧɢɤ ɧɭɭɡ. №3/Қ, қ0Ққɝ. ɋɬɪ 38.) 

(ɏ.Ɇ.ɒɨɯɢɞɨɹɬɨɜ, ɏ.Ў. ɏўɠɚɧɢёɡɨɜ, Ԟ.ɋ. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ. Ɉɪɝɚɧɢɤ ɤɢɦё. 

ɍɧɢɜɟɪɫɢɬɟɬ ɬɚɥɚɛɚɥɚɪɢ ɭɱɭɧ ɞɚɪɫɥɢɤ. Ɍɨɲɤɟɧɬ. «ɮɚɧ ɜɚ ɬɟɯɧɨɥɨɝɢɹ» қ0Қ4ɣ. 

85 ɛɟɬ.) 

ɒɭɧɞɚɣ ԕɢɥɢɛ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚ ɯɨɫɫɚɥɚɪɢɝɚ ԕɭɣɢɞɚɝɢɱɚ ɹɧɝɢ ɬɚɴɪɢɮ ɛɟɪɢɲ 

ɦɭɦɤɢɧ. Ԟɨɡɢɪɝɢ ɡɚɦɨɧ ɬɚɴɪɢɮɢ: 

“ɈɊȽȺɇɂɄ ȻɂɊɂɄɆȺɅȺɊɇɂɇȽ ɎɂɁɂɄ ȼȺ ɄɂɆЁȼɂɃ ɏɈɋɋȺɅȺɊɂ 

ɍɇɂɇȽ ɌȺɊɄɂȻɂȽȺ ɄɂɆЁȼɂɃ, ЭɅȿɄɌɊɈɇ ȼȺ ɎȺɁɈȼɂɃ 

ɌɍɁɂɅɂШɂȽȺ ȺɆȾȺ ɆɍɏɂɌ ȼȺ ШȺɊɈɂɌȽȺ ȻɈΔɅɂΘ” 

* .ɋ. ɌɈɀɂɆɍɏȺɆȿȾɈȼ, 2010 Ƀ. 

Эɬɢɥ ɫɩɢɪɬɢ ɛɢɥɚɧ ɞɢɦɟɬɢɥ эɮɢɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɚɦɢɡ. ɗɬɢɥ 

ɫɩɢɪɬɢ ԟɚɦ, ɞɢɦɟɬɢɥ ɷɮɢɪɢ ԟɚɦ ɛɢɪ ɯɢɥ ɬɚɪɤɢɛ ɋ2ɇ6Ɉ ɝɚ ɷɝɚ. ɍɥɚɪɞɚɝɢ 
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ɚɬɨɦɥɚɪ ɫɨɧɢ ԟɚɦ, ɬɭɪɢ ԟɚɦ ɛɢɪ ɯɢɥ. Ⱥɦɦɨ ɛɭ ɛɢɪɢɤɦɚɥɚɪ ɛɢɪ-ɛɢɪɢɞɚɧ 

ɬɚɪɤɢɛɢɞɚɝɢ ɚɬɨɦɥɚɪɧɢɧɝ ўɡɚɪɨ ɛɨғɥɚɧɢɲ ɬɚɪɬɢɛɢ ɛɢɥɚɧ ɮɚɪԕ ԕɢɥɚɞɢ: 

 

ɋɇ3 – ɋɇ2 – Ɉ –ɇ ЭɌɂɅ ɋɉɂɊɌɂ 

ɋɇ3 – Ɉ – ɋɇ3 ȾɂɆȿɌɂɅ ЭɎɂɊɂ 

 

ɒɭɧɢɧɝ ɭɱɭɧ ɭɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ԟɚɦ ԟɚɪ ɯɢɥɞɢɪ. Ɇɚɫɚɥɚɧ, ɨɞɞɢɣ ɲɚɪɨɢɬɞɚ 

ɷɬɢɥ ɫɩɢɪɬɢ ɫɭɸԕ, ɞɢɦɟɬɢɥ ɷɮɢɪɢ ɷɫɚ ɝɚɡɞɢɪ. ɗɬɢɥ ɫɩɢɪɬɢ ɧɚɬɪɢɣ ɦɟɬɚɥɢ 

ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɚɞɢ, ɞɢɦɟɬɢɥ ɷɮɢɪɢ ɷɫɚ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɣɞɢ. 

 Ⱥɦɦɢɚɤ ɛɢɥɚɧ ɬɪɢɮɟɧɢɥɚɦɢɧɧɢɧɝ ɚɫɨɫɥɢɤ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɚɦɢɡ. 

Ɇɚɴɥɭɦɤɢ, ɚɦɦɢɚɤɚ ɧɢɫɛɚɬɚɧ ɚɧɢɥɢɧ  

ɋ6ɇ5 – NH2 ɤɭɱɫɢɡ ɚɫɨɫɞɢɪ. Ⱥɦɦɢɚɤɞɚɝɢ ɢɤɤɢɧɱɢ ɜɨɞɨɪɨɞ ɮɟɧɢɥ ɝɭɪɭԟɢɝɚ 

ɚɥɦɚɲɬɢɪɢɥɫɚ ɞɢɮɟɧɢɥɚɦɢɧ ԟɨɫɢɥ ɛўɥɚɞɢ, ɭɧɢɧɝ ɚɫɨɫɥɢɥɢɝɢ ɚɧɢɥɢɧɧɢɧɝ 

ɚɫɨɫɥɢɥɢɝɢɞɚɧ ԟɚɦ ɤɢɱɢɤɞɢɪ. Ȼɭ ɛɢɪɢɤɦɚɥɚɪɞɚɝɢ ɚɫɨɫɥɢɤɧɢɧɝ ɚɦɦɢɚɤ 

ɚɫɨɫɥɢɝɢɝɚ ɧɢɫɛɚɬɚɧ ɤɚɦɚɣɢɲɢ ɚɡɨɬ ɚɬɪɨɮɢɞɚ ɷɥɟɤɬɪɨɧ ɡɢɱɥɢɤɧɢɧɝ ɮɟɧɢɥ 

ɝɭɪɭԟɥɚɪɢ ɬɚɴɫɢɪɢɞɚ ɤɚɦɚɣɢɲɢ ɛɢɥɚɧ ɬɭɲɭɧɬɢɪɢɥɚɞɢ. Ɍɪɢɮɟɧɢɥɚɦɢɧɝɚ 

ўɬɝɚɧɞɚ ɚɫɨɫɥɢɤ ɯɨɫɫɚɫ ɣўԕɨɥɚɞɢ. 

           

ɐɢɫ- ɜɚ ɬɪɚɧɫ ɛɭɬɟɧ-2 ɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ўɪɝɚɧɝɚɧɢɦɢɡɞɚ ԕɭɣɢɞɚɝɢɱɚ 

ɯɭɥɨɫɚɝɚ ɤɟɥɢɲɢɦɢɡ ɦɭɦɤɢɧ. 
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   ɰɢɫ-ɛɭɬɟɧ-қ                                                       ɬɪɚɧɫ-ɛɭɬɟɧ-2 

ɍɥɚɪɧɢɧɝ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɥɚɪɢ ԟɚɪ ɯɢɥ ɛўɥɝɚɧɥɢɝɢ ɬɭɮɚɣɥɢ, ɬɚɪɤɢɛɢ ɜɚ 

ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɢ ɛɢɪ ɯɢɥ ɛўɥɢɲɢɝɚ ԕɚɪɚɦɚɫɞɚɧ, ɯɨɫɫɚɥɚɪɢ ԟɚɪ ɯɢɥɞɢɪ. 

Ɇɚɫɚɥɚɧ, ɭɥɚɪ ɫɭɸԕɥɚɧɢɲ ɜɚ ԕɚɣɧɚɲ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɢ ɛɢɥɚɧ, 

ɝɢɞɪɨɝɟɧɥɚɲ ɢɫɫɢԕɥɢɝɢ ɛɢɥɚɧ, ɛɢɪɢɤɢɲ ɪɟɚɤɰɢɹɥɚɪɢɞɚɝɢ ɪɟɚɤɰɢɨɧ 

ԕɨɛɢɥɢɹɬɢ ɛɢɥɚɧ ɛɢɪ-ɛɢɪɢɞɚɧ ɮɚɪԕ ԕɢɥɚɞɢ. 
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2- ɆȺȼɁɍғ ɂɁɈɆȿɊɂə ɌɍɊɅȺɊɂғ ɌȺɍɌȺɆȿɊɂəғ ɊȿȺɄɐɂɈɇ 
ɆȺɊɄȺɁɇɂɇȽ ɄЎɑɂɒɂғ ȾɂɇɈɆɂɄ ɂɁɈɆȿɊɂəғ 

ɊȿɀȺ: 

1. ɂɡɨɦɟɪɢɹ ɜɚ ɬɚɭɬɚɦɟɪɢɹ ɬɭɪɥɚɪɢ. Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹ 

2. Ɇɟɡɨɦɟɪɢɹ ɜɚ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ  

3. Ɇɟɡɨɦɟɪɢɹ ɜɚ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ. 

4. Ɇɟɡɨɦɟɪ ɬɚɴɫɢɪɧɢɧɝ ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢ 

 

1. ɂɡɨɦɟɪɢɹ ɜɚ ɬɚɭɬɚɦɟɪɢɹ ɬɭɪɥɚɪɢғ Ⱦɢɧɚɦɢɤ ɢɡɨɦɟɪɢɹ 

ɂɁɈɆȿɊɂə (ɢɡɨ… ɜɚ ɸɧ. meros — ԕɢɫɦ, ɛўɥɚɤɱɚ) — ɬɚɪɤɢɛɢ ɜɚ ɦɨɥɟɤɭ-

ɥɹɪ ɦɚɫɫɚɫɢ ɛɢɪ ɯɢɥ ɛўɥɢɛ, ɬɭɡɢɥɢɲɢ, ɮɢɡɢɤ ԟɚɦɞɚ ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢ ԟɚɪ 

ɯɢɥ ɛɢɪɢɤɦɚɥɚɪ ɦɚɜɠɭɞɥɢɝɢ. Ⱥɫɨ-ɫɚɧ, ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɞɚ ɭɱɪɚɣɞɢ. 

ɋɬɪɭɤɬɭɪɚɜɢɣ ɜɚ ɮɚɡɨɜɢɣ ɂɡɨɦɟɪɢɹ ɮɚɪԕ ԕɢɥɢɧɚɞɢ. ɋɬɪɭɤɬɭɪɚɜɢɣ ɂɡɨɦɟɪɢɹ 

ɦɨɥɟɤɭɥɚɞɚ ɚɬɨɦɥɚɪɧɢɧɝ ɛɨғɥɚɧɢɲ ɬɚɪɬɢɛɢ ɛɢɥɚɧ ɚɠɪɚɥɢɛ ɬɭɪɚɞɢ. Ɍɭɪɥɚɪɢ: 

 ɭɝɥɟɪɨɞ ɫɤɟɥɟɬɚ ɂɡɨɦɟɪɢɹɫɢ — ɬɚɪɤɢɛɢ ɜɚ ɦɨɥɟɤɭɥɹɪ ɦɚɫɫɚɫɢ ɛɢɪ ɯɢɥ 

ɛўɥɝɚɧ ɦɨɥɟɤɭɥɚ ɫɤɟɥɟɬɢɧɢ ԟɨɫɢɥ ԕɢɥɭɜɱɢ ɭɝɥɟɪɨɞ ɚɬɨɦɥɚɪɢ ɨɪɚɫɢɞɚɝɢ 

ɛɨғɥɚɪɧɢɧɝ ɬɭɪɥɢ ɬɚɪɬɢɛɢɝɚ ɛɨғɥɢԕ, ɦɚɫ, ɩɟɧɬɚɧɧɢɧɝ 3 ɬɚ ɢɡɨɦɟɪɢ ɛɨɪ: 

ɧɨɪɦɚɥ ɩɟɧɬɚɧ (I), ɢɡɨ-ɩɟɧɬɚɧ (II) ɜɚ ɬɟɬɪɚɦɟɬɢɥɦɟɬɚɧ (III). 

Ɇɨɥɟɤɭɥɚɞɚ ɭɝɥɟɪɨɞ ɚɬɨɦɢ ɫɨɧɢ ɨɪɬɢɛ ɛɨɪɝɚɧ ɫɚɣɢɧ ɤɟɣɢɧɝɢ ɤɟɥɚёɬɝɚɧ ԟɚɪ 

ɛɢɪ ɭɝɥɟɜɨɞɨɪɨɞ ɭɱɭɧ ɢɡɨɦɟɪɥɚɪ ɫɨɧɢ ԟɚɦ ɨɪɬɢɛ ɛɨɪɚɜɟɪɚɞɢ. Ƚɟɤɫɚɧ ɋ6ɇ14 

ɧɢɧɝ 5 ɬɚ ɢɡɨɦɟɪɢ ɦɚɴɥɭɦ ɛўɥɫɚ, ɞɟɤɚɧ ɋ10ɇ22 ɧɢɧɝ қ5 ɬɚ ɢɡɨɦɟɪɢ ɦɚɴɥɭɦ ɜɚ 

ԟ. ɤ. Ҳ 

қ) ўɪɢɧ ɂɡɨɦɟɪɢɹɫɢ — ɛɢɪ ɯɢɥ ɭɝɥɟɪɨɞ ɫɤɟɥɟɬɢɞɚ ɜɨɞɨɪɨɞ ɛɢɥɚɧ ɚɥɦɚ-

ɲɢɧɭɜɱɢ ɚɬɨɦɥɚɪ, ɮɭɧɤɰɢɨɧɚɥ ɝɭɪɭԟɥɚɪ ёɤɢ ԕўɲ ɛɨғɥɚɪɧɢɧɝ ɦɨɥɟɤɭɥɚɞɚ ԟɚɪ 

ɯɢɥ ɠɨɣɥɚɲɢɲɢ, ɦɚɫ, ɯɥɨɪ ɚɥɦɚɲɝɚɧ ɩɪɨɩɚɧɥɚɪ: ɋɇ3—ɋɇқ—ɋɇқɋҚ ɜɚ 

ɋɇ3-ɋɇɋҚ-ɋɇ3; 1-ɛɭɬɟɧ ɋɇ3ɋɇқɋɇ = ɋɇқ ɜɚ қ-ɛɭɬɟɧ ɋɇ3ɋɇ= = 

https://qomus.info/encyclopedia/cat-u/uglerod-uz/
https://qomus.info/encyclopedia/cat-m/molekula-uz/
https://qomus.info/encyclopedia/cat-b/bor-uz/
https://qomus.info/encyclopedia/cat-g/geksan-uz/
https://qomus.info/encyclopedia/cat-d/dekan-uz/
https://qomus.info/encyclopedia/cat-v/vodorod-uz/
https://qomus.info/encyclopedia/cat-q/qosh-uz/
https://qomus.info/encyclopedia/cat-x/xlor-uz/
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ɋɇɋɇ3. ɋɤɟɥɟɬ ɂ. ɫɢ ɛɢɥɚɧ ўɪɢɧ ɂɡɨɦɟɪɢɹɫɢ ɛɢɪ ɜɚԕɬɧɢɧɝ ўɡɢɞɚ ɭɱɪɚɲɢ 

ԟɚɦ ɦɭɦɤɢɧҲ 

3) ɞɢɧɚɦɢɤ ɂ.-ɬɚɭɬɨɦɟɪɢɹ — ɦɚɴɥɭɦ ɲɚɪɨɢɬɞɚ ɦɭɜɨɡɚɧɚɬɞɚ ɛўɥɝɚɧ ɛɢɪ-

ɛɢɪɢɝɚ ɨɫɨɧ ўɬɚɞɢɝɚɧ ɢɤɤɢ ёɤɢ ɭɧɞɚɧ ɨɪɬɢԕ ɢɡɨɦɟɪ ɲɚɤɥɧɢɧɝ ɦɚɜɠɭɞɥɢɝɢҲ 

4) ɦɟɬɚɦɟɪɢɹɞɚ ɤўɩ ɜɚɥɟɧɬɥɢ ɚɬɨɦ (ɤɢɫɥɨɪɨɞ, ɚɡɨɬ ɜɚ ɛ.) ɝɚ ԟɚɪ ɯɢɥ ɬɚɪɤɢɛɥɢ 

ɜɚ ɬɭɪɥɢɱɚ ɬɭɡɢɥɝɚɧ ɪɚɞɢɤɚɥɥɚɪ ɛɨғɥɚɧɝɚɧҲ ɦɚɫ, ɋ4ɇе0Ɉ ɨɞɞɢɣ ɷɮɢɪɢɧɢɧɝ 

ɢɤɤɢɬɚ ɢɡɨɦɟɪɢ ɦɚɴɥɭɦ: ɋɇ3 — Ɉ—ɋɇқɋɇқɋɇ3 (ɦɟɬɢɥɩɪɨɩɢɥ ɷɮɢɪ), 

ɋɇ3ɋɇқ—Ɉ—ɋɇқɋɇ3 (ɞɢɷɬɢɥ ɷɮɢɪ). 

Ɉɩɬɢɤ ɂɡɨɦɟɪɢɹ ɦɨɥɟɤɭɥɚɥɚɪɧɢɧɝ ɚɫɢɦɦɟɬɪɢɤ ɠɨɣɥɚɲɭɜɢɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢ 

(ԕ. ɋɬɟɪɟɨɤɢɦё). 

ɂɡɨɦɟɪɥɚɪ ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɢ ԟɚɪ ɯɢɥ ɛўɥɝɚɧɢɞɚɧ ɮɢɡɢɤ ɜɚ ɤɢɦёɜɢɣ 

ɯɨɫɫɚɥɚɪɢ ɛ-ɧ ɮɚɪԕ ԕɢɥɚɞɢ. Ɉɞɞɢɣ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪ, ɬўɣɢɧɝɚɧ ɜɚ 

ɬўɣɢɧɦɚɝɚɧ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɢɡɨɦɟɪɥɚɪɢ, ɚɜɜɚɥɨ ɮɢɡɢɤ ɯɨɫɫɚɥɚɪɢ 

(ԕɚɣɧɚɲ, ɫɭ-ɸԕɥɚɧɢɲ ɬɪɚɥɚɪɢ ɜɚ ɛ.) ɛɢɥɚɧ ɮɚɪԕ ԕɢɥɚɞɢ, ɮɭɧɤɰɢɨɧɚɥ 

ɝɭɪɭɯɚɪɢ ɛɨɪ ɦɭɪɚɤɤɚɛɪɨԕ ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɢɡɨɦɟɪɥɚɪɢ ɮɢɡɢɤ 

ɯɨɫɫɚɥɚɪɢ ɛ-ɧ ԟɚɦ, ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢ ɛɢɥɚɧ ԟɚɦ ɮɚɪԕ ԕɢɥɚɞɢ. Ɉɩɬɢɤ 

ɢɡɨɦɟɪɥɚɪɧɢɧɝ ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢ, ɲɭɧɢɧɝɞɟɤ, ɩɨɥɹɪɢɡɚɰɢɹɥɚɧɝɚɧ 

ёɪɭғɥɢɤɧɢ ɛɭɪɢɲ ɯɨɫɫɚɫɢɞɚɧ ɛɨ-ɲԕɚ ɞɟɹɪɥɢ ԟɚɦɦɚ ɮɢɡɢɤ ɯɨɫɫɚɥɚɪɢ ɛɢɪ ɯɢɥ. 

ɂɡɨɦɟɪɢɹɧɢ ɢɥɤ ɛɨɪ ɧɟɦɢɫ ɤɢɦёɝɚɪɥɚɪɢ ɘ. Ʌɢɛɢɯ ɜɚ Ɏ. ȼёɥɟɪ ɤɭɡɚɬɝɚɧ 

(Қ8қ3)Ҳ ɛɭ ɬɟɪɦɢɧɧɢ ɂɡɨɦɟɪɢɹ Ȼɟɪɰɟɥɢɭɫ ɬɚɤɥɢɮ ɷɬɝɚɧ (Қ830). Ʉɢɦёɜɢɣ 

ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢ ԟɚɥɢ ɧɨɦɚɴɥɭɦ ɢɡɨɦɟɪɥɚɪ ɦɭɜɠɭɞɥɢɝɢɧɢ ɨɥɞɢɧɞɚɧ 

ɛɢɥɢɲɝɚ ɢɦɤɨɧ ɛɟɪ-ɞɢ, ɛɭɧɢ Ⱥ. Ɇ. Ȼɭɬɥɟɪɨɜ ɢɫɛɨɬ ɷɬɞɢ (Қ864) 

2. Ɇɟɡɨɦɟɪɢɹ ɜɚ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ 

 

Ɇɨɥɟɤɭɥɚɞɚ ɚɬɨɦɥɚɪ ёɤɢ ɝɭɪɭɯɥɚɪɧɢɧɝ ɛɢɪ-ɛɢɪɢɝɚ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪɢ 

ɬɭɮɚɣɥɢ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɚёɬɝɚɧ ɦɨɥɟɤɭɥɚ ɬɚɪɤɢɛɢɞɚɝɢ ɮɚɨɥ ɪɟɚɤɰɢɨɧ 

ɦɚɪɤɚɡɧɢɧɝ ԕɨɱɢɲɢ ɫɨɞɢɪ ɛўɥɚɞɢ. Ȼɨɲԕɚɱɚ ɫўɡ ɛɢɥɚɧ ɚɣɬɝɚɧɞɚ ɪɟɚɤɰɢɹɝɚ 

ɤɢɪɢɲɢɲɢ ɤɟɪɚɤ ɛўɥɝɚɧ ɦɚɪɤɚɡ ɦɟɡɨɦɟɪɢɹ ɬɭɮɚɣɥɢ, ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɣ, 

https://qomus.info/encyclopedia/cat-s/skelet-uz/
https://qomus.info/encyclopedia/cat-d/dinamik-uz/
https://qomus.info/encyclopedia/cat-a/atom-uz/
https://qomus.info/encyclopedia/cat-a/azot-uz/
https://qomus.info/encyclopedia/cat-e/efir-uz/
https://qomus.info/encyclopedia/cat-s/stereokimyo-uz/
https://qomus.info/encyclopedia/cat-b/bertselius-uz/
https://qomus.info/encyclopedia/cat-t/taklif-uz/
https://qomus.info/encyclopedia/cat-b/butlerov-aleksandr-mixaylovich-uz/
https://qomus.info/encyclopedia/cat-i/isbot-uz/
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ɦɨɥɟɤɭɥɚɧɢɧɝ ɛɨɲԕɚ ԕɢɫɦɢɞɚ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡ ɩɚɣɞɨ ɛўɥɚɞɢ ɜɚ ɪɟɚɤɰɢɹɝɚ 

ɤɢɪɢɲɚɞɢ. Ʉɭɬɢɥɝɚɧ ɪɟɚɤɰɢɹ ўɪɧɢɝɚ ɛɨɲԕɚ ɪɚɟɤɰɢɹ ɫɨɞɢɪ ɛўɥɚɞɢ. 

 

3ғ Ɇɟɡɨɦɟɪ ɬɚɴɫɢɪ 

Ɇɟɡɨɦɟɪ ɬɚɴɫɢɪ ɜɚ ɭɧɢɧɝ ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢғ Ɇɟɡɨɦɟɪɢɹ ɦɨɦɟɧɬɢғ  

Ɇɟɡɨɦɟɪ (ёɤɢ ɪɟɡɨɧɚɧɫ) ɬɚɴɫɢɪ ɞɟɛ, ɬɚɴɫɢɪɧɢɧɝ ɤɨɧɶɸɝɢɪɥɚɧɝɚɧ -

ɫɢɫɬɟɦɚɥɚɪɞɚɝɢ ɷɥɟɤɬɪɨɧɥɚɪɧɢɧɝ - ɬɭɬɚɲɢɲɢ ёɤɢ -ɫɢɫɬɟɦɚ 

ɷɥɟɤɬɪɨɧɥɚɪɢɧɢɧɝ ўɮɪɢɧɛɨɫɚɪ ɬɚɪɤɢɛɢɞɚɝɢ ɚɬɨɦɧɢɧɝ ɛўɥɢɧɦɚɝɚɧ ɷɥɟɤɬɪɨɧ 

ɠɭɮɬɢ ɛɢɥɚɧ ɬɭɬɚɲɢɲɢ ɨɪԕɚɥɢ ɭɡɚɬɢɥɢɲɢɝɚ ɚɣɬɢɥɚɞɢ. 

ɏ-ɝɭɪɭԟɧɢɧɝ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪɢ ɛɭ ɝɭɪɭԟɧɢɧɝ sp2- ёɤɢ sp-ɝɢɛɪɢɞɥɚɧɝɚɧ 

ɷɥɟɤɬɪɨɧɥɢ ɭɝɥɟɪɨɞ ɚɬɨɦɢ ɛɢɥɚɧ ɛɢɪɢɤɤɚɧ ɜɚԕɬɞɚɝɢɧɚ ɤɭɡɚɬɢɥɚɞɢ. ɏ ɝɭɪɭԟ ё 

ɛўɥɢɧɦɚɝɚɧ ɷɥɟɤɬɪɨɧ ɠɭɮɬɢ ɛўɥɝɚɧ ɚɬɨɦ ё ёɤɢ sp2- ёɤɢ sp-ɝɢɛɪɢɞɥɚɧɝɚɧ 

ɷɥɟɤɬɪɨɧɥɢ ɭɝɥɟɪɨɞ (ёɤɢ ɛɨɲԕɚ ɚɬɨɦ) ɛўɥɢɲɢ ɤɟɪɚɤ. Ɇɚɫɚɥɚɧ, 

CH2 CH X CH C X,
X

,

 

,X = CH2 CH , F C

O
Cl Br I, , , ,

, ,

,

H

NR2 C

O

OR

C

O

R

N

O

O

, , OR âà ù.ê.

áóí äà,

 

Ʉɨɧɤɪɟɬ ɦɢɫɨɥ ɫɢɮɚɬɢɞɚ ɚɤɪɨɥɟɢɧ ɦɨɥɟɤɭɥɚɫɢɧɢ ɨɥɚɣɥɢɤ – 

CH2 CH C O
H . Ȼɭ ɦɨɥɟɤɥɭɞɚɝɢ ɷɥɟɤɬɪɨɦɚɧɮɢɣɥɢɝɢ ɤɚɬɬɚ ɛўɥɝɚɧ ɤɢɫɥɨɪɨɞɚ 

ɦɚɧɮɢɣ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪ ɬɭɮɚɣɥɢ (-Ɇ) ԕɢɫɚɦɚɧ ɦɚɧɮɢɣ ɡɚɪɹɞ ԟɨɫɢɥ ɛўɥɚɞɢ. 

Ȼɭ ɬɚɴɫɢɪɧɢ ɷɝɢɥɝɚɧ ɫɬɪɟɥɤɚɥɚɪ ɛɢɥɚɧ ɤўɪɫɚɬɢɥɚɞɢ: 
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CH2 CH C O

H

 

 

Ⱥɝɚɪ ɛɨғɞɚɝɢ ɢɤɤɢɬɚ ɷɥɟɤɬɪɨɧ ɤɢɫɥɨɪɨɞ ɚɬɨɦɢɝɚ ɛɚɬɚɦɨɦ ɤўɱɢɛ ўɬɫɚ, 

ɭɧɞɚ ԕɭɣɢɞɚɝɢɱɚ ɫɬɪɭɤɬɭɪɚɥɢ ɛɢɩɨɥɹɪ ɢɨɧ ԟɨɫɢɥ ɛўɥɚɞɢ: 

CH2 CH C O

H

 
CH2 CH C O

H  

Ⱥɤɪɨɥɟɢɧ ɦɨɥɟɤɭɥɚɫɢɞɚ -ɷɥɟɤɬɪɨɧɥɚɪɧɢɧɝ ԟɨɥɚɬɢ ɚɫɥɢɞɚ ɲɭ ɢɤɤɢ 

ɫɬɪɭɤɬɭɪɚ ɨɪɚɥɢғɢɞɚ ɛўɥɚɞɢ. Ɇɟɡɨɦɟɪɢɹ ɫўɡɢ ԟɚɦ «ԕɢɫɦɥɚɪ ɨɪɚɫɢ» 

ɦɚɴɧɨɫɢɧɢ ɛɢɥɞɢɪɚɞɢ. ɘԕɨɪɢɞɚɝɢ ɢɤɤɢ ɭɱɥɢ ɫɬɪɟɥɤɚ ɛɢɥɚɧ ɤўɪɫɚɬɢɥɚɝɧ 

ɮɨɪɦɭɥɚɥɚɪ ɱɟɝɚɪɚɜɢɣ ɫɬɪɭɤɬɭɪɚɥɚɪ ɞɟɣɢɥɚɞɢ. Ⱥɣɧɢ ɦɨɥɟɭɥɚɞɚɝɢ 
C

O

H  

ɝɭɪɭԟɢɧɢɧɝ ɬɚɴɫɢɪɢ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪ ɞɟɛ ɚɬɚɥɚɞɢ ɜɚ «Ɇ» ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɚɞɢ. 

ɚɝɚɪ ɬɚɴɫɢɪ ɤўɪɫɚɬɭɜɱɢ ɝɭɪɭԟ ɷɥɟɤɬɪɨɧɥɚɪɧɢ ўɡɢɝɚ ɬɨɪɬɫɚ ɦɚɧɮɢɣ (-Ɇ), 

ўɡɢɞɚɧ ɢɬɚɪɫɚ (ԕɆ) ɦɟɡɨɦɟɪ ɬɚɴɫɢɪɢɝɚ ɷɝɚ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ,  

CH2 CH NR2 CH2 CH NR2  

Ɏɨɪɦɭɥɚɞɚ ɛɟɪɢɥɝɚɧ ɦɨɞɞɚɞɚ NR2  ɝɭɪɭԟɢ ԕɆ ɬɚɴɫɢɪ ɤўɪɫɚɬɦɨԕɞɚ. 

CH2 CH F CH2 CH F  ɦɨɥɟɤɭɥɚɫɢɞɚ ԟɚɦ 
F

 ɚɬɨɦɢ 

ԕɆ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. Ȼɭ ɬɚɴɫɢɪ ɞɨɢɦɢɣ ɬɚɴɫɢɪɞɢɪ. Ɇɨɥɟɤɭɥɚɥɚɪɧɢɧɝ ɪɟɚɥ 

ɷɧɟɪɝɢɹɫɢ ɱɟɝɚɪɚɜɢɣ ɮɨɪɦɭɥɚɝɚ ɦɨɫ ɤɟɥɭɜɱɢ ɷɧɟɪɝɢɹɞɚɧ ɤɢɱɢɤɞɢɪ, ɱɭɧɤɢ 

ɦɨɥɟɤɭɥɚɞɚɝɢ ɷɥɟɤɬɪɨɧɥɚɪ ɤɟɧɝɪɨԕ ɬɚɪԕɚɥɝɚɧɞɢɪ. Ɇɨɥɟɤɭɥɚ ɪɟɚɥ ԟɨɥɚɬɢ 

ɷɧɟɪɝɢɹ ɛɢɥɚɧ ɤɥɚɫɫɢɤ ɮɨɪɦɭɥɚɥɚɪ ɛɢɥɚɧ ɢɮɨɞɚɥɚɧɝɚɧ ԟɨɥɚɬ ɷɧɟɪɝɢɹɥɚɪɢ 

ўɪɬɚɫɢɞɚɝɢ ɮɚɪԕ ɦɟɡɨɦɟɪɢя эɧɟɪɝɢяɫɢ ɞɟɛ ɚɬɚɥɚɞɢ. ɘԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ 
CH2 CH C O

H  ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ɦɟɡɨɦɟɪɢɹ - ɦɟɡɨɦɟɪɢя, CH2 CH NR2  
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ɜɚ CH2 CH F  ɦɨɥɟɤɭɥɚɫɢɞɚɝɢ ɦɟɡɨɦɟɪɢɹ ɷɫɚ ɪ- ɦɟɡɨɦɟɪɢя ɞɟɛ 

ɚɬɚɥɚɞɢ. Ȼɭ ɛɢɪɢɤɦɚɥɚɪɞɚɝɢ 
F, ,NR2C

O

H  ɤɚɛɢ ўɪɢɧɛɨɫɚɪɥɚɪ 

CH2 CH  ԕɨɥɞɢԕԕɚ ԟɚɦ ɢɧɞɭɤɰɢɨɧ ԟɚɦ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. Ȼɭ 

ɬɚɴɫɢɪɥɚɪ ɛɢɪ ɣўɧɚɥɢɲɞɚ (ɦɚɫɚɥɚɧ 
CH2 CH C O

H  ɞɚ -J ɜɚ –M-ɬɚɴɫɢɪɥɚɪ), ёɤɢ 

ԕɚɪɚɦɚ-ԕɚɪɲɢ ɣўɧɚɥɢɲɞɚ (ɦɚɫɚɥɚɧ CH2 CH NR2  ɜɚ 

CH2 CH F ɞɚ –J ɜɚ ԕM ɬɚɴɫɢɪɥɚɪ) ɛўɥɢɲɢ ɦɭɦɤɢɧ. Ԟɚɪ ɢɤɚɥɚ ԟɨɥɞɚ 

ԟɚɦ ɦɟɯɨɦɟɪ ɬɚɴɫɢɪ ɡɚɦ ɢɧɞɭɤɰɢɨɧ ɬɚɴɫɢɪ ԟɚɦ ɦɨɥɟɤɭɥɚɧɢ ԕɭɬɛɥɚɧɢɲɢɝɚ 

ўɡɢɧɢɧɝ ɯɢɫɫɚɫɢɧɢ ԕўɲɚɞɢ. Ɇɟɡɨɦɟɪ ɬɚɴɫɢɪɧɢɧɝ ɦɨɥɟɤɭɥɚɧɢɧɝ 

ԕɭɬɛɥɚɧɢɲɢɝɚ ԕўɲɝɚɧ ɯɢɫɫɚɫɢ ɦɟɡɨɦɟɪɢя ɦɨɦɟɧɬɢ ɞɟɛ ɚɬɚɥɚɞɢ. 

4.Ɇɟɡɨɦɟɪ ɬɚɴɫɢɪɧɢɧɝ ўɡɢɝɚ ɯɨɫ ɯɭɫɭɫɢɹɬɥɚɪɢ. 

1. ɬɚɴɫɢɪ ԕɢɥɭɜɱɢ ɝɭɪɭԟɞɚɝɢ ɡɚɪɹɞɧɢɧɝ ɨɪɬɢɲɢ ɛɢɥɚɧ Ɇ-ɦɟɡɨɦɟɪ 

ɬɚɴɫɢɪɧɢɧɝ ɤɭɱɢ ɨɪɬɚɞɢ, ɲɭɧɢɧɝ ɭɱɭɧ ɢɨɧɥɚɪ ɠɭɞɚ ɤɭɱɥɢ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪ 

ɤўɪɫɚɬɚɞɢ. Ɇɚɫɚɥɚɧ, -M: CH NR2 Ҳ ԕM: O , S  Ўɪɢɧɛɨɫɚɪɧɢɧɝ Ɇ-

ɦɟɡɨɦɟɪ ɬɚɴɫɢɪɢ –ɋԕɋ-ɋԕɋ-ɋԕɋ-ɋԕɋ-… ɤɨɧɶɸɝɢɪɥɚɧɝɚɧ ԕўɲɛɨғɥɚɪ 

ɫɢɫɬɟɦɚɫɢ ɜɨɫɢɬɚɫɢɞɚ ўɡɨԕ ɦɚɫɨɮɚɝɚ ɞɟɹɪɥɢ ɫўɧɦɚɫɞɚɧ ɭɡɚɬɢɥɚɞɢ. Ȼɭ ԟɨɞɢɫɚ 

ɜɢɧɢɥɨɝɢя ɞɟɛ ɚɬɚɥɚɞɢ. 

 

2. Ўɪɢɧɛɨɫɚɪɧɢɧɝ (ёɤɢ ɭɧɢɧɝ ɬɚɪɤɢɛɢɞɚɝɢ ɝɟɬɟɪɨɷɥɟɦɟɧɬɧɢɧɝ) 

ɷɥɟɤɬɪɨɦɚɧɮɢɣɥɢɝɢ ԕɚɧɱɚ ɤɚɬɬɚ ɛўɥɫɚ ɭɧɢɧɝ ɦɚɧɮɢɣ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪɢ –Ɇ  

ɲɭɧɱɚ ɤɭɱɥɢ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ, 

CR NR C

O

R

CR2 CR < <

C CR C N< < NO2  
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3. ўɪɢɧɛɨɫɚɪ ɬɚɪɤɢɛɢɞɚɝɢ ɢɱɤɢ ɦɭɫɛɚɬ ɦɟɡɨɦɟɪɢɹ ԕɚɧɱɚ ɤɢɱɢɤ 

ɛўɥɫɚ ɛɭ ўɪɢɧɛɨɫɚɪɧɢɧɝ ɦɚɧɮɢɣ ɦɟɡɨɦɟɪ ɲɭɧɱɚɥɢɤ ɤɭɱɥɢ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ, 

C

O

H

<C

O

O

C

O

NH2

< C

O

OH

< C

O

OR

< C

O

R

< < C

O

Cl

-M:

 

 

4. Ўɪɢɧɛɨɫɚɪ (ёɤɢ ɭɧɢɧɝ ɬɚɪɤɢɛɢɞɚɝɢ ɝɟɬɟɪɨɷɥɟɦɟɧɬ) ɧɢɧɝ 

ɷɥɟɤɬɪɨɧɦɚɧɮɢɣɥɢɝɢ ԕɚɧɱɚ ɤɢɱɢɤ ɛўɥɫɚ ɭɧɢɧɝ ɦɭɫɛɚɬ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪɢ ԕɆ 

ɲɭɧɱɚ ɤɭɱɥɢ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ,  

NR2 > OR2 F> PR2 > SR2
 

Ƚɚɥɨɝɟɧ ўɪɢɧɛɨɫɚɪ ɛɭɧɞɚɧ ɦɭɫɬɚɫɧɨ.  

ClF-M: > Br I> >
 

ɑɭɧɤɢ ɷɥɟɤɬɪɨɧɥɚɪɢ sp2-ɝɢɛɪɢɞɥɚɧɝɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɧɢɧɝ қɪ ɚɬɨɦ 

ɨɪɛɢɬɚɥɢ ɛɢɥɚɧ ɮɬɨɪɧɢɧɝ қɪ-ɚɬɨɦ ɨɪɛɢɬɚɥɢɧɢɧɝ ɬɭɬɚɲɢɲɢ ɯɥɨɪɞɚɝɢ 3ɪ-, 

ɛɪɨɦɞɚɝɢ 4ɪ- ɜɚ ɣɨɞɞɚɝɢ 5ɪ-ɨɪɛɢɬɚɥɥɚɪ ɛɢɥɚɧ ɬɭɬɚɲɢɲɢɝɚ ɧɢɫɛɚɬɚɧ 

ԕɭɥɚɣɞɢɪ. Ƚɚɥɨɝɟɧɥɚɪɞɚ ԕɆ ɬɚɴɫɢɪɝɚ ɧɢɫɛɚɬɚɧ -J ɬɚɴɫɢɪ ɤɭɱɥɢ (ԕM«-J), -NR2 

ɜɚ -OR ɝɭɪɭԟɥɚɪɞɚ ɷɫɚ -J ɬɚɴɫɢɪɥɚɪɝɚ ɧɢɫɛɚɬɚɧ ԕɆ ɬɚɴɫɢɪ ɤɭɱɥɢɞɢɪ (ԕM»-J). 

 

5. ɦɟɡɨɦɟɪ ɬɚɴɫɢɪ ɷɥɟɤɬɪɨɧɥɚɪɢ ɬɭɬɚɲɭɜɢ -ɨɪɛɢɬɚɥɥɚɪ (-ɨɪɛɢɬɚɥ 

ɛɢɥɚɧ ɪ-ɚɬɨɦ ɨɪɛɢɬɚɥɢ) ɛɢɬɚ ɬɟɤɢɫɥɢɤɞɚ ɠɨɣɥɚɲɝɚɧ (ɤɨɩɥɚɧɚɪ) ɛўɥɫɚɝɢɧɚ 

ɧɚɦɨɣɧ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ: 
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3-ɆȺȼɁɍ: Ɉɪɝɚɧɢɤ ɤɢɦёɞɚ ɹɧɝɢ ɪɟɚɤɰɢɹ ɦɟɯɚɧɢɡɦɥɚɪɢғ ɇɚɮɢɫ ɨɪɝɚɧɢɤ 

ɫɢɧɬɟɡғ Ɇɟɬɚɥɥ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡ 

Ɋɟɠɚ: 

1. Ɏɢɲɟɪ-ɒɩɚɟɪ ɪɟɚɤɰɢɹɫɢ. 

2. Ɇɭɤɨɹɦɚ ɪɟɚɤɰɢɹɫɢ. 

3. əɦɚɝɭɱɢ ɪɟɚɤɰɢɹɫɢ 

4. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ.ɜɚ ɏɨɥɢԕɨɜ Ɍ.ɋ. ɥɚɪɧɢɧɝ ɪɟɚɤɰɢɹɫɢ 

5. Ɋɟɚɤɰɢɹɥɚɪɧɢɧɝ ɦɟɯɚɧɢɡɦɥɚɪɢ. 

 

ɗɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢ ɤɚɪɛɨɧ ɤɢɫɥɨɬɚɥɚɪɧɢɧɝ ɫɩɢɪɬɥɚɪ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ 

ɤɢɪɢɲɢɛ ɦɭɪɚɤɤɚɛ ɷɮɢɪ ԟɨɫɢɥ ԕɢɥɢɲ ɪɟɚɤɰɢɹɥɚɪɢɞɢɪ. Ȼɭ ɪɟɚɤɰɢɹɧɢ ɛɢɪɢɧɱɢ 

ɦɚɪɬɚ Ɏɢɲɟɪ ɜɚ ɒɩɚɟɪɥɚɪ Қ985 ɣɢɥɞɚ ɯɥɨɪɢɞ ɤɢɫɥɨɬɚ ɢɲɬɢɪɨɤɢɞɚ 

ўɬɤɚɡɢɲɝɚɧ. 

CH3COOH C2H5OH
HCl

CH3COOC2H5 H2O+ +
 

ɏɨɡɢɪɞɚ ԟɚɦɦɚɝɚ ɦɚɴɥɭɦ ɛўɥɝɚɧ ɛɭ ɪɟɚɤɰɢɹɧɢɧɝ ɦɟɯɚɧɢɡɦɢ ԕɭɣɢɞɚɝɢɱɚɞɢɪ: 

+
+CH3 C O

HO

H CH3 C O H

OH

C2H5OH CH3 C

OH

OH

C2H5O H
 

H2O++CH3 C H

O

CH3 C

OH

OH

C2H5O

2 OC2H5

 

Ʉɟɣɢɧɱɚɥɢɤ ɛɭ ɪɟɚɤɰɢɹɧɢ ɫɭɥɴɮɚɬ ɤɢɫɥɨɬɚ, ɛɟɧɡɨɥɫɭɥɴɮɨɤɢɫɥɨɬɚ, ɩɚɪɚ-

ɬɨɥɭɨɥɫɭɥɶɮɨ ɤɢɫɥɨɬɚ, ɫɭɥɶɮɨ ɤɚɬɢɨɧɢɬ Ʉɍ-қ(ɉɨɥɢɫɬɢɪɨɥ ёɤɢ ɭɧɢɧɝ 

ɫɨɩɨɥɢɦɟɪɥɚɪɢɧɢɧɝ ɫɭɥɶɮɨɥɚɲ ɦɚԟɫɭɥɨɬɢ) ɜɚ ɛɨɲԕɚ ɤɢɫɥɨɬɚɥɢ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 

ɢɲɬɢɪɨɤɢɞɚ ԟɚɦ ɦɭɜɚԕԕɢɹɬ ɛɢɥɚɧ ўɬɤɚɡɢɥɝɚɧ. Ȼɭ ɪɟɚɤɰɢɹɥɚɪɞɚ ԟɚɦ ɩɪɨɬɨɧ 

ɤɚɬɚɥɢɡɚɬɨɪɥɢɤ, ɹɴɧɢ ɤɚɪɛɨɧ ɤɢɫɥɨɬɚɧɢ ɮɚɨɥɥɚɲɬɢɪɭɜɱɢɥɢɤ ɜɚɡɢɮɚɫɢɧɢ 

ɛɚɠɚɪɚɞɢ. 
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++ HR COOH R' OH R COOR'  

Ɋɟɚɤɰɢɹ ԕɚɣɬɚɪ ɛўɥɢɛ, ԟɨɫɢɥ ɛўɥɝɚɧ ɦɭɪɚɤɤɚɛ ɷɮɢɪ ɲɭ ɤɚɬɚɥɢɡɚɬɨɪ ɬɚɴɫɢɪɢ 

ɨɫɬɢɞɚ ɝɢɞɪɨɥɢɡɝɚ ɭɱɪɚɛ ɞɚɫɬɥɚɛɤɢ ɦɨɞɞɚɥɚɪɧɢ ԟɨɫɢɥ ԕɢɥɚɞɢ. 

H2O

+

+
H

R COOH R' OHR COOR' +
 

ɗɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢ ɭɧɭɦɢɧɢ ɨɲɢɪɢɲ ɭɱɭɧ ԟɨɫɢɥ ɛўɥɚёɬɝɚɧ ɷɮɢɪɧɢ ёɤɢ 

ɫɭɜɧɢ ɪɟɚɤɰɢɨɧ ɦɭɯɢɬɞɚɧ ɱɢԕɚɪɢɛ ɬɭɪɢɲ ɭɫɭɥɥɚɪɢ ԕўɥɥɚɧɢɥɚɞɢ. Ȼɭɧɞɚ ɦɚɯɫɭɫ 

ɫɭɜɧɢ ɬɭɬɢɛ ԕɨɥɢɲ ёɤɢ ɯɚɣɞɚɲ ɭɫɭɥɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 

Ʉɟɣɢɧɱɚɥɢɤ ɷɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢ ɭɧɭɦɢɧɢ ɨɲɢɪɢɲ ԟɚɦɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 

ɷɮɢɪɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲɧɢ ɨɫɨɧɥɚɲɬɢɪɢɲ ɭɱɭɧ ɹɧɝɢ ɪɟɚɝɟɧɬ ɜɚ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ 

ԕўɥɥɚɧɢɥɞɢ. ɒɭɥɚɪɞɚɧ ɛɢɪɢ Қ975 ɣɢɥɞɚ ԕўɥɥɚɧɢɥɝɚɧ ɪɟɚɝɟɧɬ Ɇɭɤɨɹɦɚɧɢɧɝ Қ-

ɦɟɬɢɥ-2-ɛɪɨɦ ɩɢɪɢɞɢɧɢɣ ɣɨɞɢɞ ɪɟɚɝɟɧɬɢɞɢɪ. 

Ɇɭɤɨɹɦɚ ɪɟɚɤɰɢɹɫɢ ɞɟɛ ɚɬɚɥɭɜɱɢ ɷɬɢɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢ ɫɯɟɦɚɫɢɧɢ 

ԕɭɣɢɞɚɝɢɱɚ ɤўɪɫɚɬɢɲ ɦɭɦɤɢɧ: 

+
+

O
COOH C6H5CH2OH

NBr

CH3

+
 J

-

(C4H9)3N, CH2Cl2 O
COOCH2 C6H5 H2O

 

Ɋɟɚɤɰɢɹ ɞɢɯɥɨɪɦɟɬɚɧ ɷɪɢɬɦɚɫɢɞɚ ɬɪɢɛɭɬɢɥɚɦɢɧ ɜɚ Ɇɭɤɨɹɦɚ ɪɟɚɝɟɧɬɢ 

ɢɲɬɢɪɨɤɢɞɚ ԕɚɣɧɚɬɢɲ ɛɢɥɚɧ ɨɥɢɛ ɛɨɪɢɥɚɞɢ. Ɋɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ 

ɛўɥɚɞɢɝɚɧ ɫɭɜ ɛɨғɥɚɧɢɛ ԕɨɥɝɚɧɥɢɝɢ ɭɱɭɧ ɭ ԕɚɣɬɦɚɫɞɢɪ. 

Ɋɟɚɤɰɢɹ ɦɟɯɚɧɢɡɦɢ ԕɭɣɢɞɚɝɢɱɚɞɢɪ: 

+

H

O

OO
C

(C4H9)3N

O
COO (C4H9)3NH

 

+

O
O

O

+

O
C

O
C

N-

Br

CH3

J
O

N

CH3

J

Br
-
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Ⱥɜɜɚɥ ɤɢɫɥɨɬɚ ɬɪɢɛɭɬɢɥɚɦɢɧ ɬɚɴɫɢɪɢɞɚ ɤɢɫɥɨɬɚ ɚɧɢɨɧɢ-ɧɭɤɥɟɨɮɢɥɶ 

ɪɟɚɝɟɧɬɢɧɢ ԟɨɫɢɥ ԕɢɥɚɞɢ. Ȼɭ ɧɭɤɥɟɨɮɢɥɴ ɪɟɚɝɟɧɬɢ Ɇɭɤɨɹɦɚ ɪɟɚɝɟɧɬ ɛɢɥɚɧ 

ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɛ ɛɪɨɦɧɢ ɚɥɦɚɲɬɢɪɚɞɢ ɜɚ ɹɧɝɢ ɛɢɪɢɤɦɚɧɢ ԟɨɫɢɥ ԕɢɥɚɞɢ. Ȼɭ 

ɹɧɝɢ ɛɢɪɢɤɦɚ ɫɩɢɪɬ ɛɢɥɚɧ ɬɚɴɫɢɪɥɚɲɢɛ ɦɭɪɚɤɤɚɛ ɷɮɢɪ ԟɨɫɢɥ ԕɢɥɚɞɢ. 

+

O O

C6H5CH2OH

O
C

O
C

N
-

CH3

J

O
N

CH3

J

O

O

H

CH2C6H5

 

HO
H

O CH2

J

CH3

N
J

CH3

N

C6H5

O
C

O

O

+

 

Ʉўɪɢɧɢɛ ɬɭɪɢɛɞɢɤɢ, ɪɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ ɫɭɜ ɚɠɪɚɥɢɛ ɱɢԕɦɚɣɞɢ ɜɚ ɪɟɚɤɰɢɹ 

ɭɧɭɦɢɧɢɧɝ ɸԕɨɪɢ ɛўɥɢɲɢɧɢ ɬɚɴɦɢɧɥɚɣɞɢ. Ɇɭɤɨɹɦɚ ɪɟɚɝɟɧɬɢɧɢɝ ɹɧɚ ɛɢɪ 

ɚɮɡɚɥɥɢɤ ɬɚɦɨɧɢ ɲɭɧɞɚɤɢ, ɭɧɢɧɝ ɢɲɬɢɪɨɤɢɞɚ ɤɚɪɛɨɧ ɤɢɫɥɨɬɚ ɜɚ ɚɦɢɧɥɚɪɧɢɧɝ 

ўɡɚɪɨ ɬɚɴɫɢɪɢɞɚɧ ɛɟɜɨɫɢɬɚ ɤɢɫɥɨɬɚ ɚɦɢɞɥɚɪɢɧɢ ɨɫɨɧɥɢɤ ɛɢɥɚɧ ɨɥɢɲ ɦɭɦɤɢɧ. 

Ɇɚɫɚɥɚɧ: 

+O

O
C

O
C

N
-

CH3

JN

CH3

J

O(C2H5)2NH

OH

N(C2H5)2

 

+

O
C

N

CH3

J
HON(C2H5)2

O

 

Ɇɭɤɨɹɦɚ ɪɟɚɤɰɢɹɧɢɧɝ ɤɚɦɱɢɥɢɝɢ ɲɭɧɞɚɤɢ, ɪɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ Ɇɭɤɨɹɦɚ 

ɪɟɚɝɟɧɬɢ  ԕɚɣɬɚɪɢɥɦɚɣɞɢ. 
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ɗɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢ ɭɱɭɧ ɢɲɥɚɬɢɥɝɚɧ ɹɧɚ ɛɢɪ ɪɟɚɝɟɧɬ-2,4,6-

ɬɪɢɯɥɨɪɛɟɧɡɨɢɥ ɯɥɨɪɢɞ-əɦɚɝɭɱɢ ɪɟɚɝɟɧɬɢ ɛўɥɢɛ, ɭ ԟɚɦ ɷɬɟɪɢɮɢɤɚɰɢɹ 

ɪɟɚɤɰɢɹɫɢɞɚ ɢɲɬɢɪɨɤ ɷɬɢɛ ɫɭɜ ɚɠɪɚɥɢɛ ɱɢԕɢɲɢɧɢɧɝ ɨɥɞɢɧɢ ɨɥɚɞɢ. 

əɦɚɝɭɱɢ ɪɟɚɝɟɧɬɢ қ,4,6-ɬɪɢɯɥɨɪɛɟɧɡɨɢɥ ɯɥɨɪɢɞ- 

Cl

C

ClCl

O

Cl

 

əɦɚɝɭɱɢɧɢɧɝ ɷɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢɧɢɧɝ ɫɯɟɦɚɫɢɧɢ ԕɭɣɢɞɚɝɢɱɚ ɤўɪɫɚɬɢɲ 

ɦɭɦɤɢɧ: 
Cl

C

ClCl

O

Cl

CH3COOH C2H5OH

(C2H5)3N, CH2Cl2, 

CH3

N

N(CH3)2

,

+ +CH3COOC2H5

COOH

Cl Cl

Cl  

Ɋɟɚɤɰɢɹ ɛɢɪɢɧɱɢ ɦɚɪɬɚ Қ979 ɣɢɥɞɚ  ɷɴɥɨɧ ԕɢɥɢɧɝɚɧ. 

Ɋɟɚɤɰɢɹɧɢɧɝ ɦɟɯɚɧɢɡɦɢɧɢ ԕɭɣɢɞɚɝɢɱɚ ɬɚɫɚɜɜɭɪ ԕɢɥɢɲ ɦɭɦɤɢɧ: 

Cl

C

ClCl

O

Cl
CH3COOH + +Cl Cl

Cl

(C2H5)3N

C
O

CH3 C O

O

HCl

 

Ⱥɜɜɚɥ ɤɚɪɛɨɧ ɤɢɫɥɨɬɚ ɜɚ əɦɚɝɭɱɢ ɪɟɚɤɬɢɜɢɞɚɧ ɚɪɚɥɚɲ ɤɢɫɥɨɬɚ ɚɧɝɢɞɪɢɞɢ 

ԟɨɫɢɥ ɛўɥɚɞɢ. Ⱥɪɚɥɚɲ ɤɢɫɥɨɬɚ ɚɧɝɢɞɪɢɞɢ ɞɢɦɟɬɢɥɚɦɢɧɨɩɢɪɢɞɢɧ ɛɢɥɚɧ 

ɬɚɴɫɢɪɥɚɲɚɞɢ: 

N

N(CH3)2

+

Cl Cl

Cl

C
O

CH3 C O

O

N

N(CH3)2

Cl

Cl

Cl

COO
-

COCH3
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Ȼɭ ɬɚɴɫɢɪɥɚɲɢɲ ɧɚɬɢɠɚɫɢɞɚ ɪɟɚɤɰɢɨɧ ԕɨɛɢɥɢɹɬɢ ɸԕɨɪɢ ɛўɥɝɚɧ ɚɰɢɥɥɨɜɱɢ 

ɚɝɟɧɬ Қ-ɚɰɟɬɢɥ-4-ɞɢɦɟɬɢɥɚɦɢɧɨɩɢɪɢɞɢɧɢɣ қ,4,6-ɬɪɢɯɥɨɪɛɟɧɡɨɣ ɬɭɡɢ ԟɨɫɢɥ 

ɛўɥɚɞɢ ɜɚ ɭɧɢɧɝ ɷɬɢɥ ɫɩɢɪɬɢ ɛɢɥɚɧ ɬɚɴɫɢɪɥɚɲɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɷɮɢɪ ԟɨɫɢɥ 

ɛўɥɚɞɢ: 

C2H5OH
N

N(CH3)2

+ CH3COOC2H5

Cl Cl

Cl

C
O

N

N(CH3)2

Cl

Cl

Cl

COO
-

COCH3

+ +

OH

 

Ʉўɪɢɧɢɛ ɬɭɪɢɛɞɢɤɢ, əɦɚɝɭɱɢ ɪɟɚɝɟɧɬɢ ԟɚɦ ɪɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ ԕɚɣɬɚɪɢɥɦɚɣɞɢ 

ɜɚ ɭ ɫɚɪɮɥɚɧɚɞɢ. 

əɦɚɝɭɱɢ ɪɟɚɝɟɧɬɢɞɚɧ ԟɚɦ ɤɢɫɥɨɬɚ ɚɦɢɞɥɚɪɢɧɢ ɨɥɢɲɞɚ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ. Ȼɭ 

ɪɟɚɤɰɢɹɥɚɪɞɚ ɞɢɦɟɬɢɥɚɦɢɧɨɩɢɪɢɞɢɧɞɚɧ ɚɫɨɫɥɢɥɢɝɢ ɤɭɱɥɢ ɛўɥɝɚɧ ɚɦɢɧɥɚɪɞɚɧ 

ɮɨɣɞɚɥɚɧɢɲ ɤɟɪɚɤ. 

ɗɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢ ɭɱɭɧ ɲɭ ɜɚԕɬɝɚɱɚ ɚɩɪɨɬɨɧ ɤɢɫɥɨɬɚɥɚɪ ɤɚɬɚɥɢɡɚɬɨɪ 

ɫɢɮɚɬɢɞɚ ԕўɥɥɚɧɢɥɝɚɧ ɷɦɚɫ. Ȼɢɡ ɛɭ ɪɟɚɤɰɢɹ ɭɱɭɧ ɤɚɬɚɥɢɡɚɬɨɪ ɫɢɮɚɬɢɞɚ 

ɤɚɬɚɥɢɬɢɤ ɦɢԕɞɨɪɞɚɝɢ ɬɟɦɢɪ (III) ɯɥɨɪɢɞ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɢ FeCl3*6H2O ɧɢ            

ԕўɥɥɚɲ ɦɭɦɤɢɧɥɢɝɢɧɢ ɤўɪɫɚɬɞɢɤ. 

C6H5COOH + C6H5CH2OH
FeCl3* 6H2O

C6H5COOCH2C6H5 + H2O
 

Ɋɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɫɭɜɧɢ ɪɟɚɤɰɢɨɧ ɚɪɚɥɚɲɦɚɞɚɧ ɱɢԕɚɪɢɛ 

ɬɭɪɢɲ ɛɢɥɚɧ ɷɮɢɪɧɢɧɝ ɸԕɨɪɢ ɭɧɭɦ ɛɢɥɚɧ ԟɨɫɢɥ ɛўɥɢɲɢɝɚ ɷɪɢɲɞɢɤ. 

FɟCl3*6H2Ɉ ɧɢɧɝ ɦɢԕɞɨɪɢ ɷɫɚ Қ ɦɨɥɴ ɤɢɫɥɨɬɚ ɭɱɭɧ Қ0-3ɦɨɥɴ ɦɢԕɞɨɪɞɚ ɨɥɢɧɞɢ. 

Ɋɟɚɤɰɢɹɧɢɧɝ ɦɟɯɚɧɢɡɦɢɧɢ ԕɭɣɢɞɚɝɢɱɚ ɬɚɫɚɜɜɭɪ ԕɢɥɢɲ ɦɭɦɤɢɧ: 

FeCl3* 6H2O
t
0

H [FeCl3OH]1.
 

H [FeCl3OH]C6H5 C

O

OH

+ C6H5 C

OH

OH

[FeCl3OH]
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FeCl32

C6H5CH2

HO

CC6H5

C6H5CH2OH

[FeCl3OH]

OH

OH

+H2O+C6H5COOCH2C6H5

 

FeCl3* 6H2O+C6H5 C

O

OH OH

C6H5 C

FeCl3O 6H2O

2.

 

OH

O FeCl3*6H2O

C6H5CH2

HO

CC6H5

6H2OO FeCl3

C6H5 C6H5CH2OH

OH

C

 

FeCl3* 6H2OC6H5COOCH2C6H5 + + H2O
 

Ɏɢɤɪɢɦɢɡɱɚ ɪɟɚɤɰɢɹɧɢɧɝ ɛɢɪɢɧɱɢ ɦɟɯɚɧɢɡɦɢɧɢɧɝ ɷԟɬɢɦɨɥɥɢɝɢ ɤўɩɪɨԕɞɢɪ. 

ɍɲɛɭ ɬɚɠɪɢɛɚɥɚɪ ЎɡɆɍ ɨɪɝɚɧɢɤ ɤɢɦё ɤɚɮɟɞɪɚɫɢɧɢɧɝ ɤɚɬɬɚ ɢɥɦɢɣ ɯɨɞɢɦɢ-

ɢɡɥɚɧɭɜɱɢɫɢ Ɍ.C.ɏɨɥɢԕɨɜ ɛɢɥɚɧ ɯɚɦɤɨɪɥɢɤɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɥɞɢ. 

ȿɬɢɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢɧɢɧɝ ɛɭ ɭɫɭɥɢ ёɪɞɚɦɢɞɚ ɬɚɪɤɢɛɢɞɚ ɛɟɧɡɨɣ ɤɢɫɥɨɬɚɫɢ 

ɛўɥɝɚɧ қ0ɞɚɧ ɨɪɬɢԕ ɬɭɪɥɢ ɦɨɞɞɚɥɚɪ ɚɪɚɥɚɲɦɚɫɢ (ɫɚɧɨɚɬ ɱɢԕɢɧɞɢɫɢ) 

ɬɚɪɤɢɛɢɞɚɧ ɦɟɬɢɥ-ɜɚ ɷɬɢɥɛɟɧɡɨɚɬɥɚɪɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲ ɭɫɭɥɢ ԟɚɦ ɢɲɥɚɛ 

ɱɢԕɢɥɞɢ. 

əɧɝɢ ɤɚɬɚɥɢɡɚɬɨɪ, ɹɧɝɢ ɪɟɚɝɟɧɬɥɚɪɧɢ ɜɚ ɹɧɝɢ ɨɛɴɟɤɬɥɚɪɧɢ ԕўɥɥɚɛ ɹɧɝɢ 

ɷɬɟɪɢɮɢɤɚɰɢɹ ɪɟɚɤɰɢɹɫɢɧɢ ɤɚɲɮ ɷɬɢɲ ɦɭɦɤɢɧ. 

1. Ɍўɣɢɧɝɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚɝɢ ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ 
ɪɟɚɤɰɢɹɥɚɪɢ ɬўԑɪɢɫɢɞɚ ɬɭɲɭɧɱɚ 

 Ɍўɣɢɧɝɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚɝɢ ɜɨɞɨɪɨɞɧɢɧɝ ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ 

ɪɟɚɤɰɢɹɫɢɧɢ ԕɭɣɢɞɚɝɢ ɭɦɭɦɢɣ ɫɯɟɦɚ ɛɢɥɚɧ ɤўɪɫɚɬɢɲ ɦɭɦɤɢɧ: 

R CH2 H:
- H

+
R CH2

- X
+

R CH2 X
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Ȼɭɧɞɚɣ ɪɟɚɤɰɢɹɧɢɧɝ ɬўɣɢɧɝɚɧ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɞɚ ɛɨɪɢɲɢ ɦɭɲɤɭɥ, ɱɭɧɤɢ 

ɩɪɨɬɨɧɧɢ ɬɨɪɬɢɛ ɨɥɢɛ ɤɚɪɛɚɧɢɨɧ ԟɨɫɢɥ ԕɢɥɚɨɥɚɞɢɝɚɧ ɪɟɚɝɟɧɬ ɬɨɩɢɥɢɲɢ 

ԕɢɣɢɧ. Ⱥɝɚɪ ɚɥɦɚɲɢɧɢɲ ɫɨɞɢɪ ɛўɥɚɞɢɝɚɧ ɋɇ3-ɦɟɬɢɥ ɝɭɪɭԟɢ ɛɢɪɨɪ 

ɷɥɟɤɬɪɨɧɨɚɤɰɟɩɬɨɪ ɝɭɪɭԟ ɛɢɥɚɧ ɛɨғɥɚɧɝɚɧ ɛўɥɫɚ, ɸԕɨɪɢɞɚɝɢ ɪɟɚɤɰɢɹ ɨɫɨɧɥɢɤ 

ɛɢɥɚɧ ɛɨɪɚɞɢ. Ȼɭɧɞɚɣ ɷɥɟɤɬɪɨɧɨɚɤɰɟɩɬɨɪ ɝɭɪɭԟ ɫɢɮɚɬɢɞɚ ɚɪɨɦɚɬɢɤ ɜɚ 

ɝɟɬɟɪɨɚɪɨɦɚɬɢɤ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ԕɨɥɞɢғɢ Ar-, ɚɰɢɥ-ɝɭɪɭԟ (R-CO-), 

ɚɥɤɨɤɫɢɥ ɝɭɪɭԟ (R-O-), ɧɢɬɪɨ ɝɭɪɭԟ (NO2-), ɰɢɚɧ ɝɭɪɭԟ (-CN) ɜɚ ԟɨɤɚɡɨɥɚɪ 

ɛўɥɢɲɢ ɦɭɦɤɢɧ. Ȼɭ ɝɭɪɭԟɥɚɪ ɬɚɴɫɢɪɢɞɚ ɩɪɨɬɨɧɧɢɧɝ ɱɢԕɢɛ ɤɟɬɢɲɢ 

ɨɫɨɧɥɚɲɚɞɢ ɜɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɤɚɪɛɚɧɢɨɧ ɲɭ ɝɭɪɭԟ ɬɚɴɫɢɪɢɞɚ ɛɚɪԕɚɪɨɪɥɚɲɚɞɢ. 

Ԕɭɣɢɞɚɝɢ ɪɟɚɤɰɢɹɥɚɪɧɢɧɝ ɸԕɨɪɢ ɭɧɭɦ ɛɢɥɚɧ ɤɟɬɢɲɢ ɮɢɤɪɢɦɢɡɧɢɧɝ 

ɞɚɥɢɥɢɞɢɪ: 

 

CH

CN

H

+ CH3J
êàò., àñîñ

- HJ

CH

CN

CH3

95 %

 

 

C6H5 S CH H

CN

+ C2H5Br C6H5 S CH C2H5

CN

каɬ. аɫоɫ

HBr
, 80%

 

HBr

каɬ. аɫоɫ
C2H5Br+C6H5 C H

CN

OCH3

C6H5 C C2H5

CN

OCH3

, 75%

 

HCl

каɬ. аɫоɫ
CH3 C H

CHO

CH3

+ C6H5CH2Cl CH3 C CH2C6H5

CHO

CH3

, 75%

 

N CH2 CN

+ (CH3)2CHJ
êàò., 50% NaOH

_
HJ

N CH

CN

CH(CH3)2

85 %

 

HCl

каɬ. аɫоɫ
C6H5 C

O

CH2 H + CH2 CH CH2Cl C6H5 C

O

CH2 CH2 CH CH2 ,
85%
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HBr

каɬ. аɫоɫ
C4H9Br+C6H5 CH H

CO

CH3

C6H5 CH C4H9

CO

CH3

, 87%

 

 

ɘԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɪɟɚɤɰɢɹɥɚɪ ɮɚɡɚɥɚɪɚɪɨ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 

ɨɥɢɛ ɛɨɪɢɥɝɚɧɞɚ ɲɭɧɞɚɣ ɹɯɲɢ ɧɚɬɢɠɚɥɚɪ ɨɥɢɧɝɚɧ. 

2. Ƚɟɬɟɪɨԟɚɥԕɚɝɚ ɛɨԑɥɚɧɝɚɧ ɬўɣɢɧɝɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚ ɷɥɟɤɬɨɮɢɥ 
ɚɥɦɚɲɢɧɢɲ 

Ɍўɣɢɧɝɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚɝɢ ɜɨɞɨɪɨɞɧɢɧɝ ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ 

ɪɟɚɤɰɢɹɥɚɪɢ ɝɟɬɟɪɢɥɦɟɬɢɥɤɟɬɨɧɥɚɪ ԕɚɬɨɪɢɞɚ ԟɚɦ ɤɟɧɝ ɬɚɪԕɚɥɝɚɧ. Ɇɚɫɚɥɚɧ, 

ɮɭɪɢɥ- ёɤɢ ɬɢɟɧɢɥɦɟɬɢɥɤɟɬɨɧɥɚɪ ɯɨɧɚ ԟɚɪɨɪɚɬɢɞɚ ɦɟɬɢɥ-, ɷɬɢɥ-, 

ɩɪɨɩɢɥɣɨɞɢɞɥɚɪ ԟɚɦɞɚ ɛɟɧɡɢɥɛɪɨɦɢɞɥɚɪ ɛɢɥɚɧ ɚɥɤɢɥɥɚɧɝɚɧɞɚ ɬɟɝɢɲɥɢ ɋ-

ɞɢɚɥɤɢɥɤɟɬɨɧɥɚɪɧɢ 5қ-75% ɭɧɭɦ ɛɢɥɚɧ ԟɨɫɢɥ ԕɢɥɚɞɢ. Ȼɭ ɦɚԟɫɭɥɨɬɥɚɪ 

ɦɨɧɨɚɥɤɢɥɤɟɬɨɧɥɚɪ ԟɨɫɢɥ ɛўɥɢɲ ɨɪԕɚɥɢ ɨɥɢɧɚɞɢ: 

 

X

C CHR2

OX

C CH2R

O

6_êðàóí_18

C6H6,KOH
RX+C CH3

OX
 

Ȼɭ ɟɪɞɚ ɏ=O, S. 

 

Ⱦɢɚɥɤɢɥ-ɦɚԟɫɭɥɨɬɥɚɪ ɸԕɨɪɢ ԟɚɪɨɪɚɬɞɚ ɚɥɤɢɥɥɚɧɝɚɧɞɚ ɭɱɢɧɱɢ ɜɨɞɨɪɨɞ ԟɚɦ 

ɚɥɦɚɲɢɧɚɞɢ: 

 

X

C CHR2

O
X

C CR3

O

+ RX
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Ⱥɥɤɢɥɥɨɜɱɢ ɚɝɟɧɬɥɚɪ ɫɢɮɚɬɢɞɚ ɷɬɢɥ-, ɩɪɨɩɢɥ- ёɤɢ ɛɭɬɢɥɣɨɞɢɞɥɚɪ 

ɢɲɥɚɬɢɥɝɚɧɞɚ ɷɫɚ ԕɢɫɦɚɧ Ɉ-ɦɨɧɨ ɜɚ ɋ,Ɉ-ɞɢɚɥɤɢɥɦɚԟɫɭɥɨɬɥɚɪ ԟɨɫɢɥ ɛўɥɢɲɢ 

ɤɭɡɚɬɢɥɝɚɧ. 

 Ɏɭɪɢɥ(ɬɢɟɧɢɥ)-2-ɦɟɬɢɥɤɟɬɨɧɥɚɪɧɢɧɝ ɚɥɥɢɥɛɪɨɦɢɞ ɛɢɥɚɧ ɪɟɚɤɰɢɹɫɢɞɚ 

ɞɢ- ɜɚ ɬɪɢ-ɚɥɥɢɥ-, ɩɪɨɩɚɪɝɢɥɛɪɨɦɢɞ ɛɢɥɚɧ ɚɥɤɢɥɥɚɧɝɚɧɞɚ ɷɫɚ ɬɪɢɩɪɨɩɚɪɝɢɥ-

ɦɚԟɫɭɥɨɬɥɚɪ ԟɨɫɢɥ ɛўɥɚɞɢ: 

 

C CH3

OX

C CH(CH2

O

CH CH2)2

X

+ CH2 CH CH2 Br _
HBr

 

+

X

C C(CH2

O

CH CH2)3

 

 

HBr
_CH CH CH2 Br+

X

C CH3

O

3
3

C C(CH2

O

CH CH)3

X
 

 

ɒɭ ɯɢɥɞɚɝɢ ɪɟɚɤɰɢɹɥɚɪ ɩɢɪɪɨɥ ԕɚɬɨɪɢɞɚ ўɬɤɚɡɢɥɝɚɧɞɚ ɚɥɤɢɥɥɚɲ ɛɢɪɢɧɱɢ 

ɧɚɜɛɚɬɞɚ ɚɡɨɬ ɚɬɨɦɢɝɚ ɜɚ ɭɧɞɚɧ ɤɟɣɢɧ ɦɟɬɢɥ ɝɭɪɭԟɢɝɚ ɤɟɬɚɞɢ: 

N

H
O

CH3C

RJ R

N

R
O

CH3C

1
J

N

R
O

CHR2C
1

 

 

Ɋɟɚɤɰɢɹɧɢɧɝ ɤɟɣɢɧɝɢ ɛɨɫԕɢɱɢ ԕɢɣɢɧ ɜɚ ɸԕɨɪɢ ԟɚɪɨɪɚɬɞɚ ɤɟɬɚɞɢ. 

 2-, 3- ɜɚ 4-ɉɢɪɢɞɢɥɦɟɬɢɥɤɟɬɨɧɥɚɪ ɪɟɚɤɰɢɹ ɲɚɪɨɢɬɢ ɜɚ ɪɟɚɝɟɧɬɥɚɪɧɢɧɝ 

ɦɢԕɞɨɪɢɣ ɧɢɫɛɚɬɥɚɪɢɝɚ ɛɨғɥɢԕ ԟɨɥɞɚ ɬɟɝɢɲɥɢ ɞɢ- ɜɚ ɬɪɢɚɥɤɢɥɦɚԟɫɭɥɨɬɥɚɪ 
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ԟɨɫɢɥ ԕɢɥɚɞɢ. Ɇɚɫɚɥɚɧ, қ- ɜɚ 3-ɩɢɪɢɞɢɥɦɟɬɢɥɤɟɬɨɧɥɚɪɧɢ ɚɥɥɢɥɥɚɲ ɜɚ 

ɩɪɨɩɚɪɝɢɥɥɚɲ ɪɟɚɤɰɢɹɥɚɪɢ ɬɪɢɚɥɥɢɥ ɜɚ ɬɪɢɩɪɨɩɚɪɝɢɥ-ɦɚԟɫɭɥɨɬɥɚɪɢɧɢ 

ɛɟɪɚɞɢ. Ȼɭ ɪɟɚɤɰɢɹɥɚɪɞɚ ɚɥɥɢɥɥɚɲ ɜɚ ɩɪɨɩɚɪɝɢɥɥɚɲ ɪɟɚɤɰɢɹɥɚɪɢɧɢɧɝ 

ɫɟɥɟɤɬɢɜɥɢɝɢ ɤўɪɢɧɚɞɢ. 

Ȼɭɧɞɚɣ ɪɟɚɤɰɢɹɥɚɪɝɚ CH3-CN, ɮɥɭɨɪɟɧ  

CH2 , ԟɚɬɬɨ ɬɨɥɭɨɥɞɚɝɢ (ɋ6ɇ5ɋɇ3) ɜɨɞɨɪɨɞɥɚɪ ԟɚɦ ɤɢɪɢɲɚɞɢ. 

Ɇɚɫɚɥɚɧ, ɝɟɤɫɚɦɟɬɢɥɛɟɧɡɨɥɝɚ ɫɢɪɤɚ ɤɢɫɥɨɬɚ ɷɪɢɬɦɚɫɢɞɚ, ԕɨɪɨɧғɢɞɚ, Қ8ɨɋ ɞɚ 

ɯɥɨɪ ɬɚɴɫɢɪ ɷɬɬɢɪɢɥɫɚ ɦɟɬɢɥ ɝɭɪɭԟɢɞɚɝɢ ɜɨɞɨɪɨɞ ɯɥɨɪɝɚ ɜɚ ԕɢɫɦɚɧ ɚɰɟɬɚɬɝɚ 

ɚɥɦɚɲɢɧɚɞɢ. Ɍɚɛɢɢɣɤɢ, ɛɭ ɲɚɪɨɢɬɞɚ ɪɟɚɤɰɢɹ ɝɨɦɨɥɢɬɢɤ ɦɟɯɚɧɢɡɦɞɚ ɷɦɚɫ, 

ɛɚɥɤɢ ɷɥɟɤɬɪɨɮɢɥ ɦɟɯɚɧɢɡɦ ɛўɣɢɱɚ ɛɨɪɚɞɢ ɜɚ ɭɧɢ ԕɭɣɢɞɚɝɢ ɫɯɟɦɚ ɛɢɥɚɧ 

ɬɚɫɜɢɪɥɚɲ ɦɭɦɤɢɧ: 

CH3

CH3

CH3

CH3

H3C

H3C

+ Cl
+

H3C

CH3

CH3

CH3H3C

CH3

Cl

- H
+

H3C Cl

CH2H3C

H3C

CH3

CH3

CH3COO

Cl

CH3

CH2

CH3

CH3

H3C

H3C OCOCH3

CH3

CH2Cl

CH3

CH3

H3C

H3C

 

3. Ⱥɪɨɦɚɬɢɤ ԟɚɥԕɚɝɚ ɛɨԑɥɚɧɝɚɧ ɬўɣɢɧɝɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɞɚ 
ɷɥɟɤɬɨɮɢɥ ɚɥɦɚɲɢɧɢɲ 

 

Ƚɟɤɫɚɦɟɬɢɥɛɟɧɡɨɥɧɢɧɝ ɦɟɬɢɥ-ɝɭɪɭԟɢɞɚɝɢ ɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɦɚɴɥɭɦ 

ɞɚɪɚɠɚɞɚ ɤɢɫɥɨɬɚɥɢ ɯɭɫɭɫɢɹɬɢ ɛɨɪɥɢɝɢ ɭɥɚɪɧɢɧɝ ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ 

ɪɟɚɤɰɢɹɫɢɝɚ ɤɢɪɢɲɢɲɢɧɢ ɤўɪɫɚɬɚɞɢ. Ɇɟɬɢɥ ɝɭɪɭԟɢɞɚɝɢ ɜɨɞɨɪɨɞɥɚɪɧɢɧɝ 

ԟɚɪɚɤɚɬɱɚɧɥɢɝɢɝɚ, ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ ɪɟɚɤɰɢɹɫɢɝɚ ɤɢɪɢɲɢɲɢɝɚ 
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ɹɞɪɨɞɚɝɢ ɷɥɟɤɬɪɨɧɨɚɤɰɟɩɬɨɪ ɝɭɪɭԟɥɚɪ ɢɠɨɛɢɣ ɬɚɴɫɢɪ ɤўɪɫɚɬɚɞɢ. Ȼɭ ɝɭɪɭԟɥɚɪ 

ɬɚɴɫɢɪɢɞɚ ɦɟɬɢɥ ɝɭɪɭԟɢɞɚɝɢ ɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɤɢɫɥɨɬɚɥɢɥɢɝɢ (ɋ-ɇ-

ɤɢɫɥɨɬɚɥɢɤ) ɨɪɬɚɞɢ ɜɚ ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ ɪɟɚɤɰɢɹɥɚɪɢɝɚ ɤɢɪɢɲɢɲɢ 

ɨɫɨɧɥɚɲɚɞɢ. 

 Ɇɚɫɚɥɚɧ, ɛɭɧɞɚɣ ɜɨɞɨɪɨɞɥɚɪ ɢɲԕɨɪɢɣ ɤɚɬɚɥɢɡɚɬɨɪɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 

ɚɥɤɢɥɥɚɧɢɲɢ ɦɭɦɤɢɧ: 

 

Ar CH2 H + CH2 CH CN Ar CH2 CH2 CH2 CN
àñî ñ

 

 

Ɇɟɬɢɥ ɝɭɪɭԟɢɞɚɝɢ ɮɚɨɥ ɜɨɞɨɪɨɞɥɚɪ ɧɢɬɪɢɬ ɤɢɫɥɨɬɚɫɢ, ɧɢɬɪɨɡɨ-ɛɢɪɢɤɦɚɥɚɪ 

ɛɢɥɚɧ ԟɚɦ ɨɫɨɧɝɢɧɚ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɚɞɢ: 

CH2 H

NO2

NO2

CH2 NO

+ HONO
H2O

CH N OH

CH N

NO2

NO2

NO N(CH3)2

N(CH3)2

 

Ʉɟɣɢɧɝɢ ɪɟɚɤɰɢɹ ɦɚԟɫɭɥɨɬɢ ɛўɥɝɚɧ ɚɡɨɦɟɬɢɧɥɚɪɧɢɧɝ ɝɢɞɪɨɥɢɡɢ ɧɚɬɢɠɚɫɢɞɚ 

ɚɪɨɦɚɬɢɤ ɚɥɶɞɟɝɢɞɥɚɪ ɜɚ ɚɦɢɧɥɚɪ ɨɥɢɧɚɞɢ: 
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+

NH2

N(CH3)2

CHO

NO2

NO2

H2O+

CH N

NO2

NO2

N(CH3)2

 

 

Ɇɟɬɢɥ ɝɭɪɭԟɢɞɚ ɮɚɨɥ ɜɨɞɨɪɨɞɢ ɛўɥɝɚɧ ɛɢɪɢɤɦɚɥɚɪ ɚɥɶɞɟɝɢɞɥɚɪ ɛɢɥɚɧ ɨɫɨɧ 

ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɛ ɫɬɢɪɨɥ ԟɨɫɢɥɚɥɚɪɢɧɢ ɛɟɪɚɞɢ: 

NO2

CH3

NO2

+ C6H5CHO
(CH3)3N

NO2

CH

NO2

CH C6H5

+ H2O

 

Ȼɭ ɪɟɚɤɰɢɹɥɚɪɧɢɧɝ ɹɯɲɢ ɛɨɪɢɲɢ ɭɱɭɧ ɢɲԕɨɪɢɣ ɤɚɬɚɥɢɡɚɬɨɪ (ɄɈɇ, 

ɬɪɢɷɬɢɥɚɦɢɧ, ɩɢɩɟɪɢɞɢɧ, ɤɚɥɢɣ ɭɱɥɚɦɱɢ-ɛɭɬɢɥɚɬ) ɜɚ ɷɪɢɬɭɜɱɢ ɫɢɮɚɬɢɞɚ 

ɞɢɦɟɬɢɥɮɨɪɦɚɦɢɞ ɢɲɥɚɬɢɥɚɞɢ. Ȼɭɧɞɚɣ ɲɚɪɨɢɬɞɚ ɬɨɥɭɨɥ, ɤɫɢɥɨɥ, 

ɦɟɬɢɥɧɚɮɬɚɥɢɧ, ɦɟɬɢɥɩɢɪɢɞɢɧ ɤɚɛɢ ɦɨɞɞɚɥɚɪɧɢɧɝ ɦɟɬɢɥ ɝɭɪɭԟɥɚɪɢ 

ɚɡɨɦɟɬɢɧɥɚɪ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɛ, ɫɬɢɪɨɥ ɛɢɪɢɤɦɚɥɚɪɢɧɢ ԟɨɫɢɥ ԕɢɥɚɞɢ: 

 

CH3

+

CH N
àñîñ

CH CH

+

NH2

 

 

Ȼɭ ɪɟɚɤɰɢɹ “ɚɧɢɥ-ɫɢɧɬɟɡ” ɧɨɦɢ ɛɢɥɚɧ ɫɬɢɪɨɥ ɛɢɪɢɤɦɚɥɚɪɢɧɢ ɨɥɢɲɞɚ 

ɢɲɥɚɬɢɥɚɞɢ. 

 ɍɲɛɭ ɪɟɚɤɰɢɹɥɚɪɝɚ 4-ɦɟɬɢɥɩɢɪɢɞɢɧ, 9-ɦɟɬɢɥɚɤɪɢɞɢɧ, 4-

ɦɟɬɢɥɯɢɧɨɥɢɧ, N,4-ɞɢɦɟɬɢɥɩɢɪɢɞɢɧɢɣ ɣɨɞɢɞ, 4-ɦɟɬɢɥɩɢɪɢɞɢɧ-N-ɨɤɫɢɞɢ, 4-
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ɦɟɬɢɥɩɢɪɢɦɢɞɢɧ, қ-ɦɟɬɢɥɛɟɧɡɬɢɚɡɨɥ, қ-ɦɟɬɢɥɛɟɧɡɨɤɫɚɡɨɥ, қ-

ɦɟɬɢɥɛɟɧɡɢɦɢɞɚɡɨɥ ɤɚɛɢ ɝɟɬɟɪɨɰɢɤɥɢɤ ɛɢɪɢɤɦɚɥɚɪ ԟɚɦ ɤɢɪɢɲɚɞɢ. 
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4- ɆȺȼɁɍ: ɈɊȽȺɇɂɄ ȻɂɊɂɄɆȺɅȺɊɇɂ ɂɇȾɂȼɂȾɍȺɅ ɏɈɅȾȺ ȺɀɊȺɌɂȻ 

ɈɅɂɒ, ɎɂɁɂɄ-ɄɂɆЁȼɂɃ ɍɋɍɅɅȺɊ ЁɊȾȺɆɂȾȺ ȻɂɊɂɄɆȺɅȺɊɇɂɇȽ 
ɌɍɁɂɅɂɒɂɇɂ ȺɇɂԔɅȺɒғ 

Ɋɟɠɚ: 

1. Ԕɚɣɬɚ ɤɪɢɫɬɚɥɥɚɲ 

2. ɋɭɛɥɢɦɚɰɢɹ, ԕɭɪɢɬɢɲ 

3. Ԟɚɣɞɚɲ, ɷɤɫɬɪɚɤɰɢɹ 

4. ɯɪɨɦɚɬɨɝɪɚɮɢɹ 

5. Ɏɢɡɢɤ-ɤɢɦёɜɢɣ ɭɫɭɥɥɚɪ 

ɈɊȽȺɇɂɄ ɆɈȾȾȺɅȺɊɇɂ ɌɈɁȺɅȺɒ 

Ʉɢɦёɜɢɣ ɫɢɧɬɟɡɧɢ ɚɫɨɫɢɣ ɦɚԕɫɚɞɢ ɬɨɡɚ ɦɨɞɞɚ ɨɥɢɲɞɚɧ ɢɛɨɪɚɬ. Ȼɢɪɨɪ 

ɦɨɞɞɚ ɫɢɧɬɟɡ ԕɢɥɢɧɚёɬɝɚɧɞɚ ɪɟɚɤɰɢɨɧ ɚɪɚɥɚɲɦɚɞɚ ɤўɩɢɧɱɚ ɛɨɲԕɚ 

ɛɢɪɢɤɦɚɥɚɪ ɫɢɧɬɟɡ ɭɱɭɧ ɨɥɢɧɝɚɧ ɦɨɞɞɚɥɚɪɧɢɧɝ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɣ ԕɨɥɝɚɧ 

ԕɢɫɦɢ, ɪɟɚɤɰɢɹɧɢ ɨɥɢɛ ɛɨɪɢɲɞɚ ɢɲɥɚɬɢɥɝɚɧ ɷɪɢɬɭɜɱɢ, ɪɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ 

ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɨɪɚɥɢԕ ёɤɢ ɨɥɢɧɚёɬɝɚɧ ɚɫɨɫɢɣ ɦɨɞɞɚ ɛɢɥɚɧ ɛɢɪɝɚɥɢɤɞɚ 

ԟɨɫɢɥ ɛўɥɚёɬɝɚɧ ԕўɲɢɦɱɚ ɦɨɞɞɚɥɚɪ ɛɢɥɚɧ ɚɪɚɥɚɲɝɚɧ ԟɨɥɞɚ ɛўɥɚɞɢ. ɒɭɧɢɧɝ 

ɭɱɭɧ ɭɥɚɪɧɢ ɬɨɡɚɥɚɲ ɥɨɡɢɦ. Ɋɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ ɨɥɢɧɝɚɧ ɦɨԟɫɭɥɨɬɥɚɪɧɢ 

ɬɨɡɚɥɚɲ ɭɫɭɥɥɚɪɢ ɲɭ ɦɨɞɞɚɥɚɪɧɢ ɤɢɦёɜɢɣ ɜɚ ɮɢɡɢɤɚɜɢɣ ɯɨɫɫɚɥɚɪɢɝɚ ɛɨғɥɢԕ. 

ɋɭɸԕɥɢɤɥɚɪɧɢ ԟɚɣɞɚɲ ɭɫɭɥɢ ɛɢɥɚɧ ԕɚɬɬɢԕ ɦɨɞɞɚɥɚɪɧɢ ɤɪɢɫɬɚɥɥɚɲ ёɤɢ 

ɫɭɛɥɢɦɚɬɥɚɲ ɭɫɭɥɢ ɛɢɥɚɧ ɬɨɡɚɥɚɧɚɞɢ. ɘԕɨɪɢ ɛɭғ ɛɨɫɢɦɢɝɚ ɷɝɚ ɛўɥɝɚɧ 

ɦɨɞɞɚɥɚɪɧɢ ɨɞɞɢɣ ɛɨɫɢɦɞɚ ԟɚɣɞɚɥɚɞɢ, ԕɢɣɢɧ ɭɱɭɜɱɚɧ ɜɚ ɤɚɦ ɷɪɭɜɱɢ 

ɦɨɞɞɚɥɚɪɧɢ ɫɭɜ ɛɭғɢ ɛɢɥɚɧ ёɤɢ ɜɚɤɭɭɦɞɚ ԟɚɣɞɚɥɚɞɢ.  
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Ʉɪɢɫɬɚɥɥɚɲ 

 Ԕɚɬɬɢԕ ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪɧɢ ɤўɩɢɧɱɚ ɤɪɢɫɬɚɥɥɚɲ ɣўɥɢ ɛɢɥɚɧ 

ɬɨɡɚɥɚɧɚɞɢ. Ʉɪɢɫɬɚɥɥɚɧɬɢɪɢɲ – ɛɢɪɨɪ ԕɚɬɬɢԕ ɦɨɞɞɚɧɢ ɦɚɴɥɭɦ ɛɢɪ 

ɷɪɢɬɭɜɱɢɞɚ ԕɚɣɧɨԕ ԟɨɥɞɚ ɷɪɢɬɢɛ, ɫɨɜɢɬɢɥɝɚɧɞɚ ɚɫɨɫɢɣ ɦɨɞɞɚɧɢɧɝ 

ɚɪɚɥɚɲɦɚɥɚɪɠɚɧ ɬɨɡɚɥɚɧɢɛ, ɹɧɚ ԕɚɬɬɢԕ ԟɨɥɚɬɝɚ ўɬɢɲɢɞɢɪ. Ʉɪɢɫɬɚɥɥɚɲ 

ɜɚԕɬɢɞɚ ԕɭɣɢɞɚɝɢ ɠɚɪɚёɧɥɚɪ ɬɚɪɬɢɛɢ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. ɚ) Ɇɨɫ ɤɟɥɭɜɱɢ 

ɷɪɢɬɭɜɱɢɞɚ ɦɨɞɞɚ ɬўɣɢɧɝɚɧ ɷɪɢɬɦɚɫɢɧɢ ɢɫɬɢɥɝɚɧ ԟɨɥɞɚ ɬɚɣёɪɥɚɲ. ɛ) ɂɫɫɢԕ 

ɷɪɢɬɦɚɧɢ ɦɟɯɚɧɢɤ ɢɮɥɨɫɥɢɤɥɚɪɞɚɧ ɜɚ ɷɪɢɦɚɣɞɢɝɚɧ ɛɢɪɢɤɦɚɥɚɪɞɚɧ 

ɮɢɥɶɬɪɥɚɲ. ɜ) Ɇɨɞɞɚ ɤɪɢɫɬɚɥɥɚɧɢɲɢɧɢ ɫɨɞɢɪ ɷɬɚɞɢɝɚɧ ԕ ɫɨɜɭɬɢɲ. ɝ) 

ɗɪɢɬɦɚɞɚɧ ɤɪɢɫɬɚɥɥɚɪɧɢ ɚɠɪɚɬɢɲ. ɞ) Ʉɪɢɫɬɚɥɥɚɪɧɢ ɸɜɢɲ ɜɚ ɭɥɚɪɧɢ 

ԕɭɪɢɬɢɲ. Ʉɪɢɫɬɚɥɥɚɲɧɢ ɛɢɪ ɧɟɱɚ ɦɚɪɬɚ ўɬɤɚɡɢɥɚɞɢ ɜɚ ɛɭɧɞɚ ɞɨɢɦɢɣ ɷɪɢɲ 

ԟɚɪɨɪɚɬɥɢ ɦɨɞɞɚ ɨɥɢɲ ɡɚɪɭɪ. (ɪɚɫɦ-16) 

Ԟɚɣɞɚɲ 

 Ɉɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪɧɢ ɬɨɡɚɥɚɲɞɚ ɜɚ ɚɠɪɚɬɢɛ ɨɥɢɲɞɚ ԟɚɣɞɚɲ ɭɫɭɥɢɞɚɧ 

ɤɟɧɝ ɮɨɣɞɚɥɚɧɢɥɚɞɢ. Ԟɚɣɞɚɲ ɤўɩɢɧɱɚ ɫɭɸԕ ɦɨɞɞɚɥɚɪɧɢ ɭɥɚɪ ɛɢɥɚɧ 

ɚɪɚɥɲɝɚɧ ɦɨɞɞɚɥɚɪɞɚɧ ɬɨɡɚɥɚɲ ёɤɢ ԟɚɪ ɯɢɥ ԕɚɣɧɚɲ ԟɚɪɨɪɚɬɢɝɚ ɷɝɚ ɛўɥɝɚɧ 

ɫɭɸԕ ɦɨɞɞɚɥɚɪ ɚɪɚɥɚɲɦɚɥɚɪɢɧɢ ɛɢɪ-ɛɢɪɢɞɚɧ ɚɠɪɚɬɢɲ ɭɱɭɧ ɢɲɥɚɬɢɥɚɞɢ. 

Ԟɚɪ ɛɢɪ ɦɨɞɞɚ ўɡɢɧɢɧɝ ɦɚɴɥɭɦ ԕɚɣɧɚɲ ԟɚɪɨɪɚɬɢɝɚ ɷɝɚ қҚ ɛўɥɝɚɧɥɢɝɢ ɭɱɭɧ 

ɭɥɚɪɧɢ ɲɭ ԟɚɪɨɪɚɬɞɚ ԟɚɣɞɚɥɢɲɢɝɚ ԕɚɪɚɛ ԟɚɦ ԕɚɧɱɚɥɢɤ ɬɨɡɚ ɷɤɚɧɥɢɝɢɧɢ 

ɛɢɥɢɲ ɦɭɦɤɢɧ. Ɇɨɞɞɚɥɚɪɧɢ ԟɚɣɞɚɲɞɚɧ ɨɥɞɢɧ ɭɥɚɪ (ɤɢɦё ɯɨɫɫɚɥɚɪɢɝɚ ԕɚɪɚɛ) 

ɸԕɨɪɢɞɚ ɤўɪɫɚɬɢɥɝɚɧ ԕɭɪɢɬɝɢɱɥɚɪɞɚ ԕɭɪɢɬɢɥɢɲɢ, ɹɴɧɢ ɭɥɚɪɞɚɝɢ ɧɚɦɥɢɤ 

ɣўԕɨɬɢɥɢɲɢ ɥɨɡɢɦ. Ԟɚɣɞɚɲ ԕɭɣɢɞɚɝɢ ɬɭɪɥɚɪɝɚ ɛўɥɢɧɚɞɢ.  

Қ. Ɉɞɞɢɣ ɲɚɪɨɢɬɞɚ ԟɚɣɞɚɲ. 

 қ. Ɏɪɚɤɰɢɹɥɚɪɝɚ ɛўɥɢɛ ԟɚɣɞɚɲ.  

3. ɋɭɜ ɛɭғɢ ɛɢɥɚɧ ԟɚɣɞɚɲ.  

4. ȼɚɤɭɭɦɞɚ ԟɚɣɞɚɲ. 
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1-Rasm. Suyuqliklarni oddiy xaydash uchun ishlatiladigan asbob: 1) Gaz 

РШrОХФКsТ, қ) qТsqТМС КsЛОsЭ qɨР’ɨгТ ЛТХКЧ, 3) СКвНКsС ФШХЛКsТ (VвЮrs ФШХЛК), 4) 

ХКpФК,5) ЭОrЦШЦОЭr, 6) sСЭКЭТЯХКr, 7) LТЛТб sШЯЮЭФТМСТ, 8) КХШЧУ, 9) вТР’РТМС ФШХЛК 

Ԕɭɪɢɬɢɲ 

 ȿɧɝɢɥ ɭɱɭɜɱɚɧ ɨɪɝɚɧɢɤ ɷɪɢɬɭɜɱɢɥɚɪɞɚ ɤɪɢɫɬɚɥɥɚɧɬɢɪɢɥɝɚɧ ɛɚɪԕɚɪɨɪ 

ɦɨɞɞɚɥɚɪ ɨɞɚɬɞɚ ɭɣ ԟɚɪɨɪɚɬɢɞɚ ɫɨɚɬ ɨɣɧɚɫɢɞɚ, ɱɢɧɧɢ ёɤɢ ɲɢɲɚ ɤɨɫɚɱɚɥɚɪɞɚ 

ԕɭɪɢɬɢɥɢɲɢ ɦɭɦɤɢɧ. ɘԕɨɪɢ ԟɚɪɨɪɚɬɞɚ ɫɭɸԕɥɚɧɭɜɱɢ ɦɨɞɞɚɥɚɪ ɦɚɴɥɭɦ 

ԟɚɪɨɪɚɬɞɚ ԕɭɪɢɬɝɢɱ ɲɤɚɮɞɚ ԕɭɪɢɬɢɥɚɞɢ. Ԕɚɪɨɪɫɢɡ ɜɚ ɦɢɤɪɨɫɤɨɩɢɤ ɦɨɞɞɚɥɚɪ 

ɜɚɤɭɭɦ–ɷɤɫɢɤɚɬɨɪɥɚɪɞɚ ԕɭɪɢɬɢɥɚɞɢ. Ȼɭɧɞɚ ԕɭɪɢɬɢɥɚёɬɝɚɧ ɦɨɞɞɚɧɢɧɝ 

ɤɢɦёɜɢɣ ɯɨɫɫɚɫɢɝɚ ԕɚɪɚɛ ԟɚɪ ɯɢɥ ԕɭɪɢɬɭɜɱɢɥɚɪ (ɤɚɥɶɰɢɣ ɯɥɨɪɢɞ, ɮɨɫɮɨɪ 

ɚɧɝɢɞɪɢɞ, ɤɨɧɰɟɧɬɪɥɚɧɝɚɧ ɫɭɥɶɮɚɬ ɤɢɫɥɨɬɚ ɜɚ ɨɱɢԕɥɚɪ) ɢɲɥɚɬɢɥɚɞɢ. қ0 

Ɇɨɞɞɚɥɚɪɧɢ ɫɭɜ ɜɚ ɫɩɢɪɬ ԕɨɥɞɢԕɥɚɪɢɞɚɧ ԕɭɪɢɬɢɲɞɚ ɤɚɥɶɰɢɣ ɯɥɨɪɢɞ, ɧɚɬɪɨɧ 

ɨԟɚɝɢ ёɤɢ ɫɢɥɢɤɚɝɟɥɶ ɢɲɥɚɬɢɥɚɞɢ. Ȼɢɪɨɪ ɷɪɢɬɦɚɧɢ ёɤɢ ɫɭɸԕ ɨɪɝɚɧɢɤ 

ɦɨɞɞɚɧɢ ԕɭɪɢɬɢɲ ɭɱɭɧ ɭɧɝɚ ɫɭɜɧɢ ɬɨɪɬɢɛ ɨɥɭɜɱɢ ɜɚ ɤɪɢɫɬɚɥɥɢɝɢɞɪɚɬ ԟɨɫɢɥ 

ԕɢɥɭɜɱɢ ԕɭɪɢɬɝɢɱ ɦɨɞɞɚɥɚɪ ԕɭɣɢɥɚɞɢ. Ԕɭɪɢɬɝɢɱ ɫɢɮɚɬɢɞɚ ɢɲɥɚɬɢɥɚɞɢɝɚɧ 

ɦɨɞɞɚɥɚɪ ԕɭɪɢɬɢɥɚёɬɝɚɧ ɷɪɢɬɦɚ ёɤɢ ɦɨɞɞɚ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɦɚɫɥɢɝɢ ɜɚ 

ɭɧɞɚ ɷɪɢɦɚɫɥɢɝɢ ɲɚɪɬ. ɒɭɧɢɧɝ ɭɱɭɧ ԟɚɪ ɛɢɪ ɦɨɞɞɚ ɜɚ ɷɪɢɬɦɚɝɚ ɦɨɫ 

ԕɭɪɢɬɭɜɱɢ ɬɚɧɥɚɲ ɤɟɪɚɤ.  

Эɤɫɬɪɚɤɰɢɹғ 
ɗɤɫɬɪɚɤɰɢɹ ɨɪɝɚɧɢɤ ɦɨɞɞɚɥɚɪɢ ɷɪɢɬɦɚɞɚɧ ёɤɢ ԕɚɬɬɢԕ ɦɨɞɞɚ 

ɚɪɚɥɚɲɦɚɥɚɪɢɞɚɧ ɚɠɪɚɬɢɛ ɨɥɢɲ ɭɫɭɥɥɚɪɢɞɚɧ ɛɢɪɢɞɢɪ. ɗɤɫɬɪɚɤɰɢɹ 

ɨɥɢɧɚёɬɝɚɧ ɦɨɞɞɚ ɜɚ ɚɪɚɥɚɲɦɚɥɚɪɧɢɧɝ ԟɚɪ ɯɢɥ ɷɪɢɬɭɜɱɢɥɚɪɞɚ ɬɭɪɥɢɱɚ 

ɷɪɢɲɝɚ ɚɫɨɫɥɚɧɝɚɧɞɢɪ. Ȼɢɪɨɪ ɫɢɧɬɟɡ ɧɚɬɢɠɚɫɢɞɚ ɨɥɢɧɝɚɧ ɪɟɚɤɰɢɨɧ 
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ɚɪɚɥɚɲɦɚɞɚɧ ёɤɢ ўɫɢɦɥɢɤɥɚɪɞɚɧ ɨɥɢɧɝɚɧ ɦɨɞɞɚɥɚɪ ɚɪɚɥɚɲɦɚɫɢɞɚɧ ɦɚɴɥɭɦ 

ɛɢɪ ɦɨɞɞɚɧɢ ɷɤɫɬɪɚɤɰɢɹ ԕɢɥɢɲ ɭɫɭɥɢ ɛɢɥɚɧ ɚɠɪɚɬɢɛ ɨɥɢɲ ɭɱɭɧ, ɫɭɜɥɢ 

ɚɪɚɥɚɲɦɚ ɚɠɪɚɬɤɢɱ ɜɨɪɨɧɤɚɝɚ ɫɨɥɢɧɢɛ, ɭɧɝɚ ɨɥɢɧɢɲɢ ɤɟɪɚɤ ɛўɥɝɚɧ ɦɨɞɞɚɧɢ 

ɷɪɢɬɚ ɨɥɚɞɢɝɚɧ ɜɚ ɫɭɜ ɛɢɥɚɧ ɚɪɚɥɚɲɦɚɞɢɝɚɧ ɷɪɢɬɭɜɱɢɥɚɪɞɚɧ ɛɢɪɢ, ɦɚɫɚɥɚɧ 

ɞɢɷɬɢɥ ɷɮɢɪ ԕɭɣɢɥɚɞɢ ɜɚ ɜɨɪɨɧɤɚɧɢɧɝ ɨғɡɢ ўɡɢɧɢɧɝ ɬɢԕɢɧɢ ɛɢɥɚɧ 

ɛɟɪɤɢɬɢɥɢɛ ɱɚɣԕɚɬɢɥɚɞɢ ɜɚ ɜɚԕɬɢ ɜɚԕɬɢ ɛɢɥɚɧ ɜɨɪɨɧɤɚɧɢɧɝ ԕɭɣɢɲ ɧɚɣɱɚɫɢ 

ɸԕɨɪɢɝɚ ԕɚɪɚɬɢɥɢɛ, ɷɪɢɬɭɜɱɢɧɢɧɝ ɛɭғɥɚɧɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ 

ɛɨɫɢɦɧɢ ɜɨɪɨɧɤɚɧɢɧɝ ɠўɦɪɚɝɢɧɢ ɚɫɬɚ-ɫɟɤɢɧ ɨɱɢɲ ɛɢɥɚɧ ɱɢԕɚɪɢɛ 

ɸɛɨɪɢɥɚɞɢ, ɫўɧɝɪɚ ɠўɦɪɚɤ ɛɟɪɤɢɬɢɥɢɛ ɚɪɚɥɚɲɦɚ ɹɧɚ ɱɚɣԕɚɬɢɥɚɞɢ. Ȼɭɧɞɚ 

ɫɭɜɞɚɝɢ ɦɨɞɞɚ ɷɮɢɪɞɚ ɷɪɢɛ ɫɭɜɞɚɧ ɷɮɢɪɝɚ ўɬɚɞɢ. Ⱥɠɪɚɬɝɢɱ ɜɨɪɨɧɤɚ ɲɬɚɬɢɜɝɚ 

ўɪɧɚɬɢɥɢɛ, ɫɭɸԕɥɢɤɥɚɪɧɢɧɝ ɬɢɧɢɲɢɧɢ ɜɚ ɢɤɤɢ ԕɚɜɚɬɝɚ ɚɠɪɚɥɢɲɢɧɢ ɛɢɪ ɨɡ 

ɤɭɬɢɥɚɞɢ. ɒɭɧɞɚɧ ɫўɧɝ ɜɨɪɨɧɤɚ ɨғɡɢɞɚɝɢ ɬɢԕɢɧ ɨɥɢɧɚɞɢ, ɸԕɨɪɢɝɢ ԕɚɜɚɬ 

(ɷɮɢɪɥɢ ɷɤɫɬɪɚɤɬ) ɷɫɚ ɛɨɲԕɚ ɢɞɢɲɝɚ ԕɭɣɢɛ ɨɥɢɧɚɞɢ. Ԟɚɦɞɚ ɣɢғɢɥɚɞɢ. 

ɒɭɧɞɚɣ ɣўɥ ɛɢɥɚɧ ɦɨɞɞɚɧɢɧɝ ɫɭɜɞɚɝɢ ɷɪɢɬɦɚɫɢ ɛɢɪ ɧɟɱɚ ɦɚɪɬɚ ɷɪɢɬɭɜɱɢ 

ɛɢɥɚɧ ɢɲɥɚɧɢɛ ɦɚɴɥɭɦ ɛɢɪ ɦɨɞɞɚɧɢ ɫɭɜɥɢ ɷɪɢɬɦɚɞɚɧ ɚɠɚɪɬɢɛ Қ9 ɨɥɢɧɚɞɢ. 

Ⱥɝɚɪ ɫɭɜɥɢ ɷɪɢɬɦɚɞɚɧ ɛɢɪɨɪ ɦɨɞɞɚɧɢ ɚɠɪɚɬɢɛ ɨɥɢɲɞɚ ɞɢɷɬɢɥ ɷɮɢɪ ўɪɧɢɝɚ 

ɯɥɨɪɨɮɨɪɦ ɢɲɥɚɬɢɥɫɚ ɯɥɨɪɨɮɨɪɦ ɫɭɜɞɚɧ ɨғɢɪ ɛўɥɝɚɧɢ ɭɱɭɧ ɭ ɩɚɫɬɤɢ ԕɚɜɚɬɞɚ 

ɛўɥɚɞɢ. ȼɨɪɨɧɤɚɞɚɧ ɯɥɨɪɨɮɨɪɦɥɢ ɷɤɫɬɪɚɤɬ ԕɭɣɢɛ ɨɥɢɧɝɚɧɞɚ, ɜɨɪɨɧɤɚɞɚ 

ɫɭɜɥɢ ɷɪɢɬɦɚ ԕɨɥɚɞɢ. ɍɧɢ ɹɧɚ ɛɢɪ ɧɟɱɚ ɦɚɪɬɚ ɯɥɨɪɨɮɨɪɦ ɛɢɥɚɧ ɷɤɫɬɪɚɰɢɹ 

ԕɢɥɢɛ ɦɨɞɞɚ ɚɠɪɚɬɢɛ ɨɥɢɧɚɞɢ. Ⱥɝɚɪ ɦɨɞɞɚ ɷɤɫɬɪɚɤɰɢɹ ԕɢɥɢɲ ɭɱɭɧ 

ɢɲɥɚɬɢɥɚёɬɝɚɧ ɷɪɢɬɭɜɱɢɞɚ ɹɯɲɢ ɷɪɢɣɞɢɝɚɧ ɛўɥɫɚ, ɷɤɫɬɪɚɤɰɢɹɧɢ ɛɢɪ ɧɟɱɚ 

ɦɚɪɬɚ ɬɚɤɪɨɪɥɚɛ ɦɨɞɞɚɧɢɧɝ ɞɟɹɪɥɢ ԟɚɦ ɦɚɫɢɧɢ ɫɭɜɥɢ ɷɪɢɬɦɚɞɚɧ ɚɠɪɚɬɢɛ 

ɫɨɥɢɲ ɦɭɦɤɢɧ. Ɉɥɢɧɝɚɧ ɷɮɢɪɥɢ ёɤɢ ɯɥɨɪɨɮɨɪɦɥɢ ɷɤɫɬɪɚɤɬɥɚɪ 

ɛɢɪɥɚɲɬɢɪɢɥɢɛ ɨɥɢɧɚёɬɝɚɧ ɦɨɞɞɚɧɢ ԕɚɣɫɢ ɫɢɧɮɝɚ ɤɢɪɢɲɢɝɚ ɜɚ ɭɧɢɧɝ 

ɯɭɫɭɫɢɹɬɢɝɚ ԕɚɪɚɛ ɦɚɴɥɭɦ ԕɭɪɢɬɤɢɱɞɚ, ɦɚɫɚɥɚɧ ɫɭɜɫɢɡɥɚɧɬɢɪɢɥɝɚɧ ɤɚɥɶɰɢɣ 

ɯɥɨɪɢɞ, ɩɨɬɚɲ, ɧɚɬɪɢɣ ɫɭɥɶɮɚɬ ёɤɢ ɦɚɝɧɢɣ ɫɭɥɮɚɬ ёɤɢ ɦɚɝɧɢɣ ɫɭɥɶɮɚɬ 

ԕўɲɢɛ ԕɭɪɢɬɢɥɚɞɢ 

ɂɄ ɩɟɤɬɪ 

Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢɧɢ ɚɧɢԕɥɚɲ ɚɫɨɫɢɞɚ ɭɥɚɪɧɢɧɝ ɬɚɪɤɢɛɢɝɚ 

ԕɚɧɞɚɣ ɚɬɨɦɥɚɪ ɤɢɪɢɲɢ, ɭɥɚɪɧɢɧɝ ўɡɚɪɨ ɛɨғɥɚɧɢɲ ɬɚɪɬɢɛɥɚɪɢ ɜɚ ɮɚɡɨɜɢɣ ɠɨ
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ɣɥɚɲɢɲɢɧɢ ɛɢɥɢɲ ɦɭɦɤɢɧ. Ɇɨɞɞɚ ɬɭɡɢɥɢɲɢɧɢ ɚɧɢԕɥɚɲɧɢɧ ɛɢɪ ɧɟɱɚ ɭɫɭɥɥɚ

ɪɢ ɦɚɜɠɭɞ. 

ɂɧɮɪɚԕɢɡɢɥ (ɂԔ) ɫɩɟɤɬɪɨɫɤɨɩɢɹ ɜɚ ɤɨɦɛɢɧɚɰɢɨɧ ɫɨɱɢɥɢɲ (Ʉɋ) ɫɩɟɤɬɪɨɫɤɨɩ

ɢɹɫɢ. Ȼɢɪɢɤɦɚ ɂԔ ɫɨԟɚɞɚɝɢ (ɬўɥԕɢɧ ɭɡɭɧɥɢɝɢ  = 104-10қМɦ,  

ɱɚɫɬɨɬɚɫɢ  = 4000-400Мɦ-1, ɷɧɟɪɝɢɹɫɢ 0.Қɟȼ)  ɷɥɟɤɬɪɨɦɚɝɧɢɬ  ɧɭɪɥɚɧɢɲ 

 (ёɪɭғɥɢɤ) ɛɢɥɚɧ ɬɚɴɫɢɪɥɚɲɚɞɢ (ɂԔ-ɫɩɟɤɬɪɨɫɤɨɩɢɹɞɚ ɸɬɢɥɢɲ, Ʉɋ-

ɫɩɟɤɬɪɨɫɤɨɩɢɹɞɚ ɷɫɚ ɧɭɪɥɚɧɢɲɧɢɧɝ ɫɨɱɢɥɢɲɢ-ɬɚɪԕɚɥɢɲɢ ɤɭɡɚɬɢɥɚɞɢ).  Ȼɭ 

ёɪɭғɥɢɤɧɢɧɝ ɸɬɢɥɢɲɢ ɦɨɥɟɤɭɥɚɞɚɝɢ ɚɬɨɦ ɜɚ ɝɭɪɭԟɥɚɪɧɢɧɝ ɬɟɛɪɚɧɦɚ ɜɚ ɚɣɥɚ

ɧɦɚ ԟɨɥɚɬɢ ɷɧɟɪɝɢɹɥɚɪɢɧɢɧɝ ўɡɝɚɪɢɲɢɝɚ ɨɥɢɛ ɤɟɥɚɞɢ. Ⱦɢɩɨɥ ɦɨɦɟɧɬɢ (ɂԔ) ё

ɤɢ ԕɭɬɛɥɚɧɭɜɱɚɧɥɢɤɧɢɧɝ (Ʉɋ) ўɡɝɚɪɢɲɢ ɛɢɥɚɧ ɛɨғɥɢԕ ɛўɥɝɚɧ ɦɨɥɟɤɭɥɚɥɚɪ ɫɨ

ɧɢ, ɱɚɫɬɨɬɚɫɢ ɜɚ ɬɟɛɪɚɧɢɲ ɢɧɬɟɧɫɢɜɥɢɝɢ ɤɚɛɢ ɦɚɴɥɭɦɨɬɥɚɪ ɚɫɨɫɢɞɚ ɦɨɞɞɚ ɬɭ

ɡɢɥɢɲɢ ɚɧɢԕɥɚɧɚɞɢ. ɍɫɭɥ ɦɨɥɟɤɭɥɚ ɬɚɪɤɢɛɢɞɚɝɢ ɦɚɴɥɭɦ ɮɭɧɤɬɫɢɨɧɚɥ ɝɭɪɭԟ

ɥɚɪ ɦɚɜɠɭɞɥɢɝɢɧɢ ɚɧɢԕɥɚɲ, ɂԔ-ɫɩɟɤɬɪɥɚɪɧɢ ɫɨɥɢɲɬɢɪɢɲ 

ɨɪԕɚɥɢ ɢɡɥɚɧɚёɬɝɚɧ ɦɨɞɞɚ ɬɭɡɢɥɢɲɥɚɪɢɧɢɧɝ ўɡɚɪɨ ɦɨɫɥɢɝɢɧɢ ɬɚɫɞɢԕɥɚɲ 

(ɦɚɫɚɥɚɧ, 

 ɹɧɝɢ ɦɨɞɞɚ ɬɭɡɢɥɢɲɢɧɢ ɨɥɞɢɧɞɚɧ ɦɚɴɥɭɦ ɦɨɞɞɚɥɚɪɝɚ ɬɚԕԕɨɫɥɚɲ ɛɢɥɚɧ) ɢɦɤ

ɨɧɢɧɢ ɛɟɪɚɞɢ.Ɇɨɥɟɤɭɥɚɞɚ ɜɚɥɟɧɬ ɜɚ ɞɟɮɨɪɦɚɰɢɨɧ ɬɟɛɪɚɧɢɲɥɚɪ ɤɭɡɚɬɢɥɚɞɢ. 

ȼɚɥɟɧɬ ɬɟɛɪɚɧɢɲ () ɢɤɤɢ ɚɬɨɦ ɨɪɚɫɢɞɚɝɢ ɛɨғ ɭɡɭɧɥɢɝɢ ɨɪɬɢɲɢ ɜɚ ԕɢɫԕɚɪɢɲ

ɢ ɛɢɥɚɧ ɫɨɞɢɪ ɛўɥɚɞɢ. ȼɚɥɟɧɬ ɬɟɛɪɚɧɢɲ ɛɚɪɱɚ ɛɨғɥɚɪ ɭɱɭɧ ɛɢɪ ɜɚԕɬɞɚ ɫɨɞɢɪ 

ɛўɥɝɚɧɞɚ ɫɢɦɦɟɬɪɢɤ (ɫ) ɜɚ ɬɟɛɪɚɧɢɲɥɚɪ ɤɟɬɦɚ-ɤɟɬ ɫɨɞɢɪ ɛўɥɝɚɧɞɚ 

ɚɫɢɦɦɟɬɪɢɤ   (ɚɫ) ɬɭɪɥɚɪɢɝɚ ɛўɥɢɧɚɞɢ: 

ɍɥɬɪɚɛɢɧɚɮɲɚ 

(ɍȻ) ɫɩɟɤɬɪɨɫɤɨɩɢɹ ёɤɢ ɷɥɟɤɬɪɨɧ ўɬɢɲɥɚɪ ɫɩɟɤɬɪɨɫɤɨɩɢɹɫɢ. Ɇɨɥɟɤɭɥɚɞɚɝɢ ɸ

ԕɨɪɢ ɬўɥɝɚɧ ɷɥɟɤɬɪɨɧ ɩɨғɨɧɚɥɚɪɞɚɧ ɛўɲ ɩɨғɨɧɚɥɚɪɝɚ (ԕўɡғɚɥɝɚɧ ɦɨɥɟɤɭɥɚɥɚɪ) 

ɷɥɟɤɬɪɨɧɥɚɪ ўɬɢɲɢɞɚ ɦɨɞɞɚɧɢɧɝ ɍȻ ёɤɢ ɤўɪɢɧɭɜɱɚɧ ɧɭɪ ɫɨԟɚɥɚɪɢɞɚɝɢ ɷɥɟɤɬɪ

ɨɦɚɝɧɢɬ ɧɭɪɥɚɧɢɲɥɚɪɢɧɢ (ɬўɥԕɢɧ ɭɡɭɧɥɢɝɢ  = 10-6-104Мɦ, ɱɚɫɬɨɬɚɫɢ  = 104-

Қ06Мɦ-     1, ɷɧɟɪɝɢɹɫɢ Қ0ɟȼ)    ɸɬɢɲɢɝɚ  ɚɫɨɫɥɚɧɚɞɢ. Ɉɞɚɬɞɚ  ɍȻ-

ɫɩɟɤɬɪɨɫɤɨɩɢɹ  ɤɨɧɴɸɝɢɪɥɚɧɝɚɧ  -ɛɨғɥɚɪ   ɫɢɫɬɟɦɚɫɢ   ɦɚɜɠɭɞɥɢɝɢ 

 ɜɚ ɭɥɚɪɧɢɧɝ  ɬɚɮɫɢɥɨɬɥɚɪɢɧɢ 
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 ɚɧɢԕɥɚɲɞɚ ɢɲɥɚɬɢɥɚɞɢ.Ȼɢɪɢɤɦɚɝɚ ɦɨɫ ɍȻɫɩɟɤɬɪ ɸɬɢɥɢɲɧɢɧɝ 

 ɷɥɟɤɬɪɨɧ ɫɩɟɤɬɪɢ  (ɘEɋ, ɗɋɉ)  ɸɬɢɥɢɲɧɢɧɝ  ɦɨɥɹɪ ɤɨɟɮɮɢɰɢɟɧɬɢ ɥɝ ɜɚ  

 ɬўɥԕɢɧ ɭɡɭɧɥɢɝɢ   ɨɪɚɫɢɞɚɝɢ  ўɡɚɪɨ ɛɨғɥɢԕɥɢɤɧɢ  ɢɮɨɞɚɥɨɜɱɢ 

 ɝɪɚɮɢɤ ɬɚɪɡɢɞɚ ɢɮɨɞɚɥɚɧɚɞɢ. 

ɘEɋ ɬɚɛɢɚɬɢɧɢ ɬɭɲɭɧɬɢɪɢɲ ɦɨɥɟɤɭɥɹɪ ɨɪɛɢɬɚɥ ɧɚɡɚɪɢɹɫɢɝɚ ɚɫɨɫɥɚɧɚɞɢ. ɍɧɝ

ɚ ɤўɪɚ ɦɨɥɟɤɭɥɚɞɚɝɢ ɷɥɟɤɬɪɨɧɥɚɪ ɦɚɴɥɭɦ ɷɧɟɪɝɢɹɥɢ ɨɪɛɢɬɚɥɥɚɪɞɚ ɠɨɣɥɚɲɝɚɧ 

Ɉɞɞɢɣ ɛɨғɥɚɪɧɢɧɝ ɷɥɟɤɬɪɨɧɥɚɪɢ, ɹɴɧɢ -ɷɥɟɤɬɪɨɧɥɚɪ ɛɨғɥɨɜɱɢ -ɨɪɛɢɬɚɥɞɚ, 

ԕўɲ ɛɨғɥɚɪɧɢɧɝ -ɷɥɟɤɬɪɨɧɥɚɪɢ ɛɨғɥɨɜɱɢ -ɨɪɛɢɬɚɥɞɚ  ɠɨɣɥɚɲɚɞɢ.  Ƚɟɬɟɪɨ-

ɚɬɨɦɥɚɪɧɢɧɝ ɛɨғ ԟɨɫɢɥ ԕɢɥɢɲɞɚ ԕɚɬɧɚɲɦɚɝɚɧ ɬɚԕɫɢɦɥɚɧɦɚɝɚɧ ɷɥɟɤɬɪɨɧ ɠɭɮɬ

ɢ (ɧ-ɷɥɟɤɬɪɨɧɥɚɪ) ɛɨғɥɚɦɚɣɞɢɝɚɧ ɧ-ɨɪɛɢɬɚɥɧɢ ɷɝɚɥɥɚɣɞɢ: 

əɞɪɨ ɦɚɝɧɢɬ ɪɟɡɨɧɚɧɫɢ ɫɩɟɤɬɪɨɫɤɨɩɢɹɥɚɪɢ 

əɞɪɨ ɦɚɝɧɢɬ ɪɟɡɨɧɚɧɫɢ (YaMR, nuclear magnetic resonance - NMR ) ɯɭɫɭɫɢɣ 

 ɦɚɝɧɢɬ ɦɨɦɟɧɬɢɝɚ (ɫɩɢɧɝɚ) ɷɝɚ ɛўɥɝɚɧ ɚɬɨɦ ɹɞɪɨɥɚɪɢ ɫɚԕɥɚɝɚɧ ɦɨɞɞɚ ɪɚɞɢɨɱɚ

ɫɬɨɬɚɥɢ ɞɢɚɩɚɡɨɧɞɚɝɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬ ɧɭɪɥɚɧɢɲɧɢ ɸɬɢɲ ɯɨɫɫɚɫɢɝɚ ɚɫɨɫɥɚɧɚɞɢ

. əɆɊ ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɧɢ ɚɧɢԕɥɚɲɧɢɧɝ ɚɫɨɫɢɣ ɭɫɭɥɥɚɪɢɞɚɧ ɛɢɪɢ ɛўɥɢɛ, ɦɨɥ

ɟɤɭɥɚɧɢɧɝ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɢ ɜɚ ўɡɝɚɪɢɲ ɞɢɧɚɦɢɤɚɫɢɧɢ ўɪɝɚɧɢɲ ɢɦɤɨɧɢɧɢ ԟɚ

ɦ ɛɟɪɚɞɢ.ɇɭɪɥɚɧɢɲ ɛɢɥɚɧ ɬɚɴɫɢɪɞɚɝɢ ɹɞɪɨɥɚɪɝɚ ɛɨғɥɢԕ ԟɨɥɞɚ əɆɊɧɢɧɝ ɛɢɪ ɧ

ɟɱɚ ɬɭɪɥɚɪɢ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ, ɩɪɨɬɨɧ ɦɚɝɧɢɬ ɪɟɡɨɧɚɧɫɢ (ɉɆɊ ёɤɢ 
1ɇ əɆɊ) ɦɨ

ɥɟɤɭɥɚɞɚɝɢ 
1ɇ ɚɬɨɦɥɚɪɢɧɢɧɝ ɠɨɣɥɚɲɢɲɢɧɢ ɚɧɢԕɥɚɲ ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢ. 13C ə

ɆɊ ɦɨɥɟɤɭɥɚɞɚɝɢ ɭɝɥɟɪɨɞ ɚɬɨɦɥɚɪɢ ɫɨɧɢ ɜɚ ɬɭɪɢɧɢ ɚɧɢԕɥɚɲ, ɭɝɥɟɪɨɞ ɫɤɟɥɟɬɢ 

ɲɚɤɥɢɧɢ ўɪɝɚɧɢɲɞɚ ɢɲɥɚɬɢɥɚɞɢ. 19FəɆɊ ɦɨɥɟɤɭɥɚɞɚ ɮɬɨɪ ɚɬɨɦɥɚɪɢ ɦɚɜɠɭɞɥ

ɢɝɢ ɜɚ ɭɥɚɪɧɢɧɝ ԟɨɥɚɬɢɧɢ ўɪɝɚɧɢɲɞɚ ԕўɥɥɚɧɢɥɚɞɢ. 31P əɆɊ ɦɨɥɟɤɭɥɚɞɚɝɢ ɮɨɫ

ɮɨɪ ɚɬɨɦɥɚɪɢɧɢɧɝ ɠɨɣɥɚɲɢɲɢ ɜɚ ɜɚɥɟɧɬ ԟɨɥɚɬɥɚɪɢɧɢ ɚɧɢԕɥɚɲ ɢɦɤɨɧɢɧɢ ɛɟɪ

ɚɞɢ. Ȼɨɲԕɚ ɢɡɨɬɨɩɥɚɪ ɚɫɨɫɢɞɚɝɢ əɆɊ ɭɫɭɥɥɚɪɢ ԟɚɦ ɛўɥɚɞɢ (ɦɚɫɚɥɚɧ, 15N, 17Ɉ). 

ɋɩɢɧɥɚɪɢ ɧɨɥɝɚ ɬɟɧɝ ɛўɥɝɚɧ 
12C, 16Ɉ, 32S ɤɚɛɢ ɢɡɨɬɨɩɥɚɪɧɢ əɆɊ ɭɫɭɥɢɞɚ ɤɭɡɚɬ

ɢɲ ɢɦɤɨɧɢ ɣўԕ.Ȼɢɪɢɤɦɚɧɢɧɝ 
1HəɆɊ ɫɩɟɤɬɪɢɧɢ ɨɥɢɲ ɭɱɭɧ  0.4ɦɥ ɫɭɸԕ 

 ɦɨɞɞɚ ёɤɢ 0.қɦɨɥ/ɥ  ɤɨɧɬɫɟɧɬɪɚɰɢɹɞɚɝɢ  (5-Қ0ɦɝ ɦɨɞɞɚ)   ɷɪɢɬɦɚ    ɷɬɚɪɥɢ  

ɛўɥɚɞɢ. ɂɲɥɚɬɢɥɚɞɢɝɚɧ ɷɪɢɬɭɜɱɢ ɬɚɪɤɢɛɢɞɚ ɩɪɨɬɨɧɥɚɪ  ɛўɥɦɚɫɥɢɝɢ  ɤɟɪɚɤ. 
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 ɈɞКɬɞɚ  
1HəɆɊ  ɫɩɟɤɬɪɞɚ CDCl3, CD3OD, CD3COCD3,  C6D6, D2O ɤɚɛɢ  

 ɞɟɣɬɟɪɢɣɥɢ  ɷɪɢɬɭɜɱɢɥɚɪ ɢɲɥɚɬɢɥɚɞɢ. 

1H əɆɊ ɫɩɟɤɬɪ  ɚɥɨԟɢɞɚ ɩɪɨɬɨɧɥɚɪɝɚ  ɬɟɝɢɲɥɢ ɛўɥɝɚɧ ɪɟɡɨɧɚɧɫ 

 ɫɢɝɧɚɥɥɚɪ  ɬўɩɥɚɦɢ ɲɚɤɥɢɝɚ ɷɝɚ.   ɍ ɤɢɦёɜɢɣ  ɫɢɥɠɢɲ ԕɢɣɦɚɬɢ,  ɫɢɝɧɚɥɧɢɧɝ 

 ɦɭɥɬɢɩɥɟɬɥɢɝɢ ɜɚ ɫɩɢɧɫɩɢɧ ўɡɚɪɨ ɬɚɴɫɢɪ ɤɨɧɫɬɚɧɬɚɫɢ, ɫɢɝɧɚɥ ɢɧɬɟɧɫɢɜɥɢɝɢ ɤ

ɚɛɢ ɤɚɬɬɚɥɢɤɥɚɪɞɚɧ ɬɚɲɤɢɥ ɬɨɩɚɞɢ. 

 

Ɇɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ 

ɘԕɨɪɢɞɚ ɤɟɥɬɢɪɢɥɝɚɧ ɫɩɟɤɬɪɨɫɤɨɩɢɤ ɭɫɭɥɥɚɪɞɚ ɦɨɞɞɚ ɦɨɥɟɤɭɥɚɫɢ ɩɚɪɱ

ɚɥɚɧɦɚɣɞɢ.  ɍɥɚɪɞɚɧ  ɮɚɪԕɥɢ  ўɥɚɪɨԕ ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɹɞɚ   ɦɚɴɥɭɦ 

 ɲɚɪɨɢɬɥɚɪɞɚ  (ɷɥɟɤɬɪɨɧ ɡɚɪɛɚ,   ɤɢɦёɜɢɣ ɢɨɧɥɚɲɬɢɪɢɲ ɜɚ ɛ.) ɦɨɞɞɚ  ɢɨɧ  

 ԟɨɥɚɬɝɚ  

 ўɬɚɞɢ, ɧɚɬɢɠɚɞɚ ԟɨɫɢɥ ɛўɥɝɚɧ ɦɨɥɟɤɭɥɹɪ ɢɨɧ ёɤɢ ɭɧɢɧɝ ɛўɥɢɧɢɲɢɞɚɧ ԟɨɫɢɥ ɛ

ўɥɝɚɧ ԕɢɫɦɥɚɪɢɧɢɧɝ ɦɚɫɫɚɥɚɪɢ   ԕɚɣɞ ԕɢɥɢɧɚɞɢ.  ɗɥɟɤɬɪɨɧ  ɡɚɪɛɚ 

 ɬɚɴɫɢɪɢɞɚ ɢɨɧɥɚɧɬɢɪɢɲɞɚ ɝɚɡ ɮɚɡɚɞɚɝɢ ɦɨɞɞɚ ɬɟɡɥɚɲɬɢɪɢɥɝɚɧ ɷɥɟɤɬɪɨɧɥɚɪ ɨ

ԕɢɦɢ ɛɢɥɚɧ ɛɨɦɛɚɪɞɢɦɨɧ ԕɢɥɢɧɚɞɢ. Ⱦɚɫɬɥɚɛ ɧɟɣɬɪɚɥ (Ɇ) ɦɨɥɟɤɭɥɚɞɚɧ Қɬɚ ɷɥɟ

ɤɬɪɨɧ ɚɠɪɚɥɚɞɢ ɜɚ ɦɭɫɛɚɬ ɡɚɪɹɞɥɚɧɝɚɧ ɢɨɧ ɦɨɥɟɤɭɥɹɪ ɢɨɧ (ɤɚɬɢɨɧ-ɪɚɞɢɤɚɥ   

Ɇ+·)  ԟɨɫɢɥ ɛўɥɚɞɢɍ 

 ɤɟɣɢɧɱɚɥɢɤ ɤɢɱɢɤ ɛўɥɚɤɥɚɪ (ɮɪɚɝɦɟɧɬ ɢɨɧ ёɤɢ ɦɨɥɟɤɭɥɚɥɚɪ)ɝɚ ɩɚɪɱɚɥɚɧɚɞɢ. 

Ȼɭ ɜɚԕɬɞɚ ɛɨғɥɚɪ ɭɡɢɥɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɢɱɤɢ ɦɨɥɟɤɭɥɹɪ ԕɚɣɬɚ-ɝɭɪɭԟɥɚɧɢɲɥɚɪ 

 ɫɨɞɢɪ ɛўɥɚɞɢ. Ʉɭɱɥɢ ɷɥɟɤɬɪɨɫɬɚɬɢɤ ɦɚɣɞɨɧɞɚ ɬɟɡɥɚɲɝɚɧ ɦɭɫɛɚɬ ɡɚɪɹɞɥɚɧɝɚɧ 

ɢɨɧɥɚɪ ўɡɝɚɪɭɜɱɚɧ ɦɚɝɧɢɬ ɦɚɣɞɨɧɢɞɚ ɦɚɫɫɚɧɢɧɝ ɡɚɪɹɞɝɚ (ɦ/ɡ) ɧɢɫɛɚɬɢ ɛɨғɥɢԕɥ

ɢɝɢ ɫɢɮɚɬɢɞɚ ɬɚԕɫɢɦɥɚɧɚɞɢ ɜɚ ɫɩɟɤɬɪ ɲɚɤɥɢɞɚ ԕɚɣɞ ԕɢɥɢɧɚɞɢ. Ɉɞɚɬɞɚ ɡɚɪɹɞ 1 

ɛўɥɝɚɧɥɢɝɢ ɫɚɛɚɛɥɢ ɦ/ɡ ɤɚɬɬɚɥɢɤ ɡɚɪɪɚɱɚɥɚɪɧɢɧɝ ɦɚɫɫɚ ўɥɱɨɜɢ ԟɢɫɨɛɥɚɧɚɞɢ. 

Ɇɚɫɫ-ɫɩɟɤɬɪɞɚ ԟɚɪ  ɛɢɪ ɦɭɫɛɚɬ ɡɚɪɹɞɥɢ  ɢɨɧ ɚɥɨԟɢɞɚ ɫɢɝɧɚɥ (ɩɢɤ)  ɬɚɪɡɢɞɚ  

ɤɭɡɚɬɢɥɚɞɢ, ɭɧɢɧɝ ԟɨɥɚɬɢ ɢɨɧɧɢɧɝ ɦɚɫɫɚɫɢ ɛɢɥɚɧ ɚɧɢԕɥɚɧɚɞɢ. ɋɢɝɧɚɥ ɢɧɬɟɧɫɢ

ɜɥɢɝɢ (ɛɚɥɚɧɞɥɢɝɢ) ɲɭɧɞɚɣ ɦɚɫɫɚɥɢ ɢɨɧɥɚɪ ɦɢԕɞɨɪɢɝɚ ɩɪɨɩɨɪɬɫɢɨɧɚɥ. 
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ɗɥɟɤɬɪɨɧɥɚɪ ɨԕɢɦɢ ɷɧɟɪɝɢɹɫɢ Қ0ɟȼ ɛўɥɝɚɧɞɚ ɢɧɬɟɧɫɢɜɥɢɝɢ ɤɚɬɬɚ ɩɢɤ 

ɦɨɥɟɤɭɥɹɪ ɢɨɧɝɚ ɬɟɝɢɲɥɢ ɛўɥɚɞɢ. ɘԕɨɪɢ ɷɧɟɪɝɢɹɥɢ ɢɨɧɥɚɧɬɢɪɢɲɞɚ (ɨɞɚɬɞɚ 7

0ɟȼ) ɦɨɥɟɤɭɥɹɪ ɢɨɧ ɛўɥɢɧɢɲɢ ԟɢɫɨɛɢɝɚ ɭɧɢɧɝ ɢɧɬɟɧɫɢɜɥɢɝɢ ɤɚɦɚɹɞɢ. Ɇɨɥɟɤ

ɭɥɹɪ ɢɨɧɧɢɧɝ ɩɚɪɱɚɥɚɧɢɲ ɣўɧɚɥɢɲɢ ɦɨɥɟɤɭɥɚ ɬɭɡɢɥɢɲɢɝɚ ɛɨғɥɢԕ. ɒɭɧɢɧɝ ɭ

ɱɭɧ  ԟɚɪ  ԕɚɣɫɢ  ɢɧɞɢɜɢɞɭɚɥ  ɦɨɞɞɚɝɚ ɯɨɫ ɦɚɫɫ-ɫɩɟɤɬɪ  ɛўɥɚɞɢ.  

ɍɦɭɦɚɧ ɨɥɝɚɧɞɚ  ɢɨɧɥɚɪɧɢɧɝ ɩɚɪɱɚɥɚɧɢɲɢ  ɨɪɝɚɧɢɤ ɪɟɚɤɰɢɹɥɚɪ 

 ԕɨɧɭɧɢɹɬɥɚɪɢɝɚ ɛўɣɫɭɧɚɞɢ, ɡɚɪɹɞ ɬɚԕɫɢɦɥɚɧɢɲɢ ɜɚ ɩɚɪɱɚɥɚɧɢɲɞɚ ԟɨɫɢɥ ɛўɥɚ

ɞɢɝɚɧ ɡɚɪɪɚɱɚɥɚɪ ɛɚɪԕɚɪɨɪɥɢɝɢ ɛɢɥɚɧ ɚɧɢԕɥɚɧɚɞɢ. Ɇɨɥɟɤɭɥɹɪ ɢɨɧ ɦɚɫɫɚɫɢɧɢ

ɧɝ ɡɚɪɹɞɢɝɚ ɧɢɫɛɚɬɢ ɬɟɤɲɢɪɢɥɚёɬɝɚɧ ɦɨɞɞɚ ɦɨɥɟɤɭɥɹɪ ɦɚɫɫɚɫɢɝɚ ɦɨɫ ɤɟɥɚɞɢ. 

Ɋɟɧɬɝɟɧ ɬɭɡɢɥɢɲ ɬɚԟɥɢɥɢ 

Ɋɟɧɬɝɟɧ ɬɭɡɢɥɢɲ ɬɚԟɥɢɥɢ (ɪɟɧɬɝɟɧ-ɞɢɮɪɚɤɬɫɢɨɧ ɬɚԟɥɢɥ, ɊɋȺ -

 ɪɟɧɬɝɟɧ ɫɬɪɭМɬɭɪɚɥ  ɚɧɚɥɣɫɢɫ, ɏ-ɪɚɣ ɚɧɚɥɣɫɢɫ) – ɦɨɞɞɚ  ɬɭɡɢɥɢɲɢɧɢ  

ɚɧɢԕɥɚɲɧɢɧɝ ɞɢɮɪɚɤɬɫɢɨɧ ɭɫɭɥɥɚɪɢɞɚɧ ɛɢɪɢ. ɍ ɭɱ ўɥɱɚɦɥɢ ɤɪɢɫɬɚɥɥ ɩɚɧɠɚɪ

ɚɞɚ ɪɟɧɬɝɟɧ ɧɭɪɥɚɪɢɧɢɧɝ ɞɢɮɪɚɤɬɫɢɹɫɢɝɚ ɚɫɨɫɥɚɧɚɞɢ. Ʉɪɢɫɬɚɥɥɚɪɞɚɝɢ ɪɟɧɬɝɟ

ɧ ɧɭɪɥɚɪɢɧɢɧɝ ɞɢɮɪɚɤɬɫɢɹɫɢ Ʌɚɭɟ ɬɨɦɨɧɢɞɚɧ ɤɚɲɮ ɷɬɢɥɝɚɧ, ɛɭɧɞɚɣ ɞɢɮɪɚɤɬ

ɫɢɹ ԟɨɞɢɫɚɫɢ ȼɭɥɮ ɜɚ Ȼɪɟɝɝɥɚɪ ɬɨɦɨɧɢɞɚɧ ɧɚɡɚɪɢɣ ɚɫɨɫɥɚɛ ɛɟɪɢɥɝɚɧ (ȼɭɥɮ-

Ȼɪɟɝɝ ɲɚɪɨɢɬɢ). Ɋɟɧɬɝɟɧ-ɬɭɡɢɥɢɲ  ɬɚԟɥɢɥɢ ɭɫɭɥɢ ɷɫɚ  Ⱦɟɛɚɣ ɜɚ ɒɟɪɪɟɪɥɚɪ 

 ɬɨɦɨɧɢɞɚɧ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ.Ȼɭ ɭɫɭɥɞɚ ɦɨɞɞɚɧɢɧɝ ɚɬɨɦ ɬɭɡɢɥɢɲɢ, ɷɥɟɦɟɧɬɚɪ 

ɹɱɟɣɤɚɥɚɪɧɢɧɝ ɮɚɡɨɜɢɣ ɝɭɪɭԟɢ, ɭɧɢɧɝ ўɥɱɚɦɥɚɪɢ ɜɚ ɲɚɤɥɢ, ɤɪɢɫɬɚɥɥ ɫɢɦɦɟɬ

ɪɢɹɫɢ ɬɭɪɥɚɪɢ ɚɧɢԕɥɚɧɚɞɢ. Ɋɟɧɬɝɟɧ ɬɭɡɢɥɢɲ ɬɚԟɥɢɥɢ ɦɨɞɞɚ ɬɭɡɢɥɢɲɢɧɢ ɚɧɢ

ԕɥɚɲɧɢɧɝ ɤɟɧɝ ɬɚɪԕɚɥɝɚɧ ɭɫɭɥɢ ɛўɥɢɛ, ɨɞɞɢɣɥɢɝɢ ɜɚ ɚɪɡɨɧɥɢɝɢ ɛɢɥɚɧ ɚɠɪɚɥɢ

ɛ ɬɭɪɚɞɢ. 
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IV.  ȺɆȺɅɂɃ ɆȺɒԐɍɅɈɌ ɆȺɌȿɊɂȺɅɅȺɊɂ 

 

Ⱥɦɚɥɢɣ ɦɚɲԑɭɥɨɬɥɚɪ ɦɚɡɦɭɧɢ 

1-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ: 
ɂɲɞɚɧ ɦɚΙɫɚɞ: Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲ ɧɚɡɚɪɢɹɫɢ, ɦɚɫɚɥɚ ɟɱɢɲ 

ɨɪԕɚɥɢ ɦɚɜɡɭɧɢ ɬɭɲɢɧɢɛ ɛɨɪɢɲ. 

1-ɦɚɫɚɥɚ 

Ɇɟɬɚɧ ɛɢɥɚɧ n-ɝɟɤɫɚɧɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ? 

ȿɱɢɲ: ɦɟɬɚɧ ɋɇ4 ɳɚɦ, ɝɟɤɫɚɧ ɋ6ɇ14 ɳɚɦ ɮɚԕɚɬ ɭɝɥɟɪɨɞ ɜɚ ɜɨɞɨɪɨɞɞɚɧ 

ɬɚɲɤɢɥ ɬɨɩɝɚɧ ɭɥɝɟɪɨɜɨɞɨɪɨɞɞɢɪ. ɍɥɚɪ ɛɢɪ-ɛɢɪɢɞɚɧ ɬɚɪɤɢɛɢɞɚɝɢ ɭɝɥɟɪɨɞ ɜɚ 

ɜɨɞɨɪɨɞ ɚɬɨɦɥɚɪɢɧɢɧɝ ɫɨɧɢ ɛɢɥɚɧɝɢɧɚ ɮɚɪԕ ԕɢɥɚɞɢ. ɒɭɧɢɧɝ ɭɱɭɧ ɭɥɚɪ ɛɢɪ-

ɛɢɪɢɞɚɧ ɚɜɜɚɥɨ, ɮɢɡɢɤ ɯɨɫɫɚɥɚɪɢ ɛɢɥɚɧ ɤɟɫɤɢɧ ɮɚɪԕ ԕɢɥɚɞɢ. Ɇɟɬɚɧ ɨɞɚɬɞɚɝɢ 

ɲɚɪɨɢɬɞɚ ɝɚɡ, ɝɟɤɫɚɧ ɷɫɚ ɫɭɸԕɥɢɤɞɢɪ. ɍɥɚɪɧɢɧɝ ɤɢɦёɜɢɣ ɯɨɫɫɚɥɚɪɢɞɚ ɳɚɦ 

ɮɚɪԕ ɛɨɪ. Ɇɚɫɚɥɚɧ, ɬɟɪɦɢɤ ɤɪɟɤɢɧɝ ɜɚԕɬɢɞɚ ɝɟɤɫɚɧ ɦɟɬɚɧɝɚ ɧɢɫɛɚɬɚɧ ɨɫɨɧ 

ɩɚɪɱɚɥɚɧɚɞɢ, ɯɥɨɪɥɚɲ, ɧɢɬɪɨɥɚɲ ɜɚ ɨɤɫɢɞɥɚɲ ɪɟɚɤɰɢɹɥɚɪɢɝɚ ɳɚɦ ɝɟɤɫɚɧɞɚ 

ɨɫɨɧɪɨԕ ɤɟɬɚɞɢ. 

2-ɦɚɫɚɥɚ 

Эɬɢɥ ɫɩɢɪɬɢ ɛɢɥɚɧ ɞɢɦɟɬɢɥ эɮɢɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ. 

ȿɱɢɲ: ɗɬɢɥ ɫɩɢɪɬɢ ɳɚɦ, ɞɢɦɟɬɢɥ ɷɮɢɪɢ ɳɚɦ ɛɢɪ ɯɢɥ ɬɚɪɤɢɛ ɋ2ɇ6Ɉ ɝɚ 

ɷɝɚ. ɍɥɚɪɞɚɝɢ ɚɬɨɦɥɚɪ ɫɨɧɢ ɳɚɦ, ɬɭɪɢ ɳɚɦ ɛɢɪ ɯɢɥ. Ⱥɦɦɨ ɛɭ ɛɢɪɢɤɦɚɥɚɪ 

ɛɢɪ-ɛɢɪɢɞɚɧ ɬɚɪɤɢɛɢɞɚɝɢ ɚɬɨɦɥɚɪɧɢɧɝ ɵɡɚɪɨ ɛɨ\ɥɚɧɢɲ ɬɚɪɬɢɛɢ ɛɢɥɚɧ ɮɚɪԕ 

ԕɢɥɚɞɢ: 

ɋɇ3 – ɋɇ2 – Ɉ –ɇ ɷɬɢɥ ɫɩɢɪɬɢ 

ɋɇ3 – Ɉ – ɋɇ3 ɞɢɦɟɬɢɥ ɷɮɢɪɢ 

ɒɭɧɢɧɝ ɭɱɭɧ ɭɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢ ɳɚɦ ɳɚɪ ɯɢɥɞɢɪ. Ɇɚɫɚɥɚɧ, ɨɞɞɢɣ 

ɲɚɪɨɢɬɞɚ ɷɬɢɥ ɫɩɢɪɬɢ ɫɭɸԕɥɢɤ, ɞɢɦɟɬɢɥ ɷɮɢɪɢ ɷɫɚ ɝɚɡɞɢɪ. ɗɬɢɥ ɫɩɢɪɬɢ 

ɧɚɬɪɢɣ ɦɟɬɚɥɢ ɛɢɥɚɧ ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɚɞɢ, ɞɢɦɟɬɢɥ ɷɮɢɪɢ ɷɫɚ ɪɟɚɤɰɢɹɝɚ 

ɤɢɪɢɲɦɚɣɞɢ ɜɚ ɲ.ɤ. 

3-ɦɢɫɨɥ 
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ɰɢɫ- ɜɚ ɬɪɚɧɫ ɛɭɬɟɧ-2 ɥɚɪɧɢɧɝ ɯɨɫɫɚɥɚɪɢɧɢ ɫɨɥɢɲɬɢɪɢɧɝ. 

ȿɱɢɲ: Ȼɭɬɟɧ-қ ɢɤɤɢɬɚ ɮɚɡɨɜɢɣ (ɝɟɨɦɟɬɪɢɤ) ɢɡɨɦɟɪɥɚɪ ɲɚɤɥɢɞɚ 

ɛɵɥɚɞɢ. ɍɥɚɪ ɰɢɫ- ɜɚ ɬɪɚɧɫ-ɢɡɨɦɟɪɥɚɪɞɢɪ: 

C  C

H

CH3

H

H3C

 C  C

H

CH3

H3C

H

 

 

ɰɢɫ-ɛɭɬɟɧ-2 ɬɪɚɧɫ-ɛɭɬɟɧ-2 

ɍɥɚɪɧɢɧɝ ɮɚɡɨɜɢɣ ɬɭɡɢɥɢɲɥɚɪɢ ɳɚɪ ɯɢɥ ɛɵɥɝɚɧɥɢɝɢ ɬɭɮɚɣɥɢ, ɬɚɪɤɢɛɢ ɜɚ 

ɤɢɦёɜɢɣ ɬɭɡɢɥɢɲɢ ɛɢɪ ɯɢɥ ɛɵɥɢɲɢɝɚ ԕɚɪɚɦɚɫɞɚɧ, ɯɨɫɫɚɥɚɪɢ ɳɚɪ ɯɢɥɞɢɪ. 

Ɇɚɫɚɥɚɧ, ɭɥɚɪ ɫɭɸԕɥɚɧɢ ɲɜɚ ԕɚɣɧɚɲ ɬɟɦɩɟɪɚɬɭɪɚɥɚɪɢ ɛɢɥɚɧ, ɝɢɞɪɨɝɟɧɥɚɲ 

ɢɫɫɢԕɥɢɝɢ ɛɢɥɚɧ, ɛɢɪɢɤɢɲ ɪɟɚɤɰɢɹɥɚɪɢɞɚɝɢ ɪɟɚɤɰɢɨɧ ԕɨɛɢɥɢɹɬɢ ɛɢɥɚɧ ɛɢɪ-

ɛɢɪɢɞɚɧ ɮɚɪԕ ԕɢɥɚɞɢ. 

Ɍɚɜɫɢɹ ԕɢɥɢɧɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 
1. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. “Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢ ɜɚ 

ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɲ ԕɨɛɢɥɢɹɬɢ”, Ɍɨɲɤɟɧɬ ɦɭɦɬɨɡ ɫўɡ қ0Қ9-ɣ 

2. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. “Ɂɚɦɨɧɚɜɢɣ Ɉɪɝɚɧɢɤ ɤɢɦё”, Ɍɨɲɤɟɧɬ ɦɭɦɬɨɡ ɫўɡ 

2019-ɣ 

3. Ⱥ.Ⱥ.Ƚɚɥɤɢɧ, ȼ.ȼ. Ʌɭɧɢɧ. ȼɨɞɚ ɜ ɫɭɛ-ɢ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɹɯ –

ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɫɪɟɞɚ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. ɍɫɩɟɯɢ 

ɯɢɦɢɢ, ɬɨɦ 74, ɫɬɪ.қ4-40, қ005 ɝ. 
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2-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬ: 
ɂɲɧɢɧɝ ɦɚΙɫɚɞɢ: Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɞɚɝɢ ɢɡɨɦɟɪɢɹ ɬɭɪɥɚɪɢɧɢ ɜɚ 

ɬɚɭɬɚɦɟɪɢɹ ɬɭɪɥɚɪɢ ԟɚɦɞɚ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢ ɦɢɫɨɥ ɜɚ ɦɚɫɚɥɚɥɚɪ 

ɟɱɢɲ ɨɪԕɚɥɢ ɦɭɫɬɚԟɤɚɦɥɚɲ 

1-ɦɢɫɨɥ. Ɏɭɧɤɰɢɨɧɚɥ ɝɭɪɭɯɥɚɪɧɢɧɝ ўɡɚɪɨ ɯɨɥɚɬ ɢɡɨɦɟɪɢɹɫɢɝɚ ɦɢɫɨɥ 

ɤɟɥɬɢɪɢɧɝ  

2- ɦɢɫɨɥ. Ȼɭɪɢɥɢɲ ɢɡɨɦɟɪɢɹɫɢɝɚ ɦɢɫɨɥ ɤɟɥɬɢɪɢɧɝ 

3- ɦɚɫɚɥɚ. Ƚɟɨɦɟɬɪɢɤ ɢɡɨɦɟɪɢɹ-ɷɬɢɥɟɧ  ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɢ α,β-ɯɨɥɚɬɥɚɪɢɞɚɝɢ 

ɢɡɨɦɟɪɥɚɪɧɢ ɬɭɲɭɧɬɢɪɢɧɝ. 

ɀɚɜɨɛɥɚɪ 

1-ɦɢɫɨɥɝɚ ɠɚɜɨɛ: Ɏɭɧɤɰɢɨɧɚɥ ɝɭɪɭɯɥɚɪɧɢɧɝ ўɡɚɪɨ ɯɨɥɚɬ ɢɡɨɦɟɪɢɹɫɢɝɚ ɦɢɫɨɥ 
ԕɢɥɢɛ ɬɚɪɤɢɛɢɞɚ ɛɢɪ ɯɢɥ ёɤɢ ɬɭɪɥɢ ɯɢɥ ɛɢɪ ɧɟɱɬɚ ɮɭɧɤɰɢɨɧɚɥ ɝɭɪɭɯɥɚɪɢ 
ɛўɥɝɚɧ ɛɢɪɢɤɦɚ ɢɡɨɦɟɪɥɚɪɢɧɢ ɤɟɥɬɢɪɢɲ ɦɭɦɤɢɧ: 
Ɇɚɫɚɥɚɧ,  ɛɭɬɚɧɞɢɨɥ ɜɚ ɧɢɬɪɨɬɨɥɭɨɥɥɚɪɧɢɧɝ ɢɡɨɦɟɪɥɚɪɢ ɛɭ ɬɭɪɞɚɝɢ 
ɢɡɨɦɟɪɢɹɝɚ ɦɢɫɨɥ ɛўɥɚɨɥɚɞɢ 

             

             

        
 

                      

                   

CH2NO2

Ниɬрɨɬɨɥɭɨɥ,
 ɮеɧиɥɧиɬрɨɦеɬаɧ.

 
 

2- ɦɢɫɨɥɝɚ ɠɚɜɨɛ: Ȼɭɪɢɥɢɲ ɢɡɨɦɟɪɢɹɫɢ.  ɨ,ɨ'-Ԟɨɥɚɬɥɚɪɢɞɚɝɢ ɜɨɞɨɪɨɞɥɚɪɧɢɧɝ 
ɯɚɠɦɞɨɪ ɝɭɪɭɯɥɚɪɝɚ ɚɥɦɚɲɢɧɢɲɢ ɧɚɬɢɠɚɫɢɞɚ ɋ−ɋ ɛɨғ ɚɬɪɨɮɢɞɚɝɢ 
ɚɣɥɚɧɢɲɧɢɧɝ ɷɪɤɢɧ ɛўɥɦɚɣ ԕɨɥɢɲɢ (ɱɟɝɚɪɚɥɚɧɢɲɢ) ɧɚɬɢɠɚɫɢɞɚ ɛɢɬɬɚ ɮɟɧɢɥ 
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ɝɭɪɭɯɢɧɢɧɝ ɢɤɤɢɧɱɢɫɢɝɚ ɧɢɫɛɚɬɚɧ ɦɚɴɥɭɦ ɛɭɪɱɚɤɤɚ ўɧɝɝɚ ёɤɢ ɱɚɩɝɚ ɛɭɪɢɥɢɛ 
ԕɨɥɢɲɢɞɚɧ ɜɭɠɭɞɝɚ ɤɟɥɚɞɢɝɚɧ ɞɢɮɟɧɢɥ ɛɢɪɢɤɦɚɥɚɪɢɧɢɧɝ ɢɡɨɦɟɪɥɚɪɢ 
ɛɭɪɢɥɢɲ ɢɡɨɦɟɪɥɚɪɢɝɚ ɦɢɫɨɥ ɛўɥɚɞɢ. Ɇɚɫɚɥɚɧ,  

 
ɒɭɧɞɚɣ ɛɭɪɢɥɢɲ ɢɡɨɦɟɪɥɚɪɢɝɚ ɦɢɫɨɥ ԕɢɥɢɛ  α,α-ɞɢɧɚɮɬɢɥ ɜɚ ɬɚɛɢɣ 

ɛɢɪɢɤɦɚ ɝɨɫɫɢɩɨɥ ɢɡɨɦɟɪɥɚɪɢɧɢ ɤɟɥɬɢɪɢɲ ɦɭɦɤɢɧ. 

3-ɦɢɫɨɥɝɚ ɠɚɜɨɛ: Ƚɟɨɦɟɬɪɢɤ ɢɡɨɦɟɪɢɹ-ɷɬɢɥɟɧ  ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɢ α,β-

ɯɨɥɚɬɥɚɪɢɞɚɝɢ, ɰɢɤɥɨɩɚɪɚɮɢɧɥɚɪɢɞɚɝɢ ɬɭɪɥɢ ɭɝɥɟɪɨɞ ɚɬɨɦɥɚɪɢɞɚɝɢ 
ɜɨɞɨɪɨɞɥɚɪɢ ɚɥɦɚɲɢɧɝɚɧ ɛɢɪ ɯɢɥ ёɤɢ ɬɭɪɥɢ ɝɭɪɭɯɥɚɪɧɢɧɝ ɮɚɡɨɞɚ ɬɭɪɥɢɱɚ 
ɠɨɣɥɚɲɢɲɢɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢɝɚɧ ɢɡɨɦɟɪɢɹɞɢɪ. Ȼɭ ɢɡɨɦɟɪɢɹ ɨɥɟɮɢɧɥɚɪɞɚɝɢ 
ɋ=ɋ  ԕўɲ  ɛɨғɢ ёɤɢ ɰɢɤɥɨɩɚɪɚɮɢɧɥɚɪ ɋ-ɋ ɛɨғɥɚɪɢ ɚɬɪɨɮɢɞɚ ɷɪɤɢɧ ɚɣɥɚɧɢɲ 
ɣўԕɥɢɝɢɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢ. Ɉɥɟɮɢɧɥɚɪ α,β-ɯɨɥɚɬɥɚɪɢɞɚɝɢ  ёɤɢ ɰɢɤɥɨɩɚɪɚɮɢɧ 
ɬɭɪɥɢ ɭɝɥɟɪɨɞ ɚɬɨɦɥɚɪɢɞɚɝɢ ɛɢɬɬɚɞɚɧ ɜɨɞɨɪɨɞɥɚɪɧɢɧɝ ɚɥɦɚɲɢɧɢɲɢ 
ɧɚɬɢɠɚɫɢɞɚ ԟɨɫɢɥ ɛўɥɚɞɢɝɚɧ ɮɚɡɨɜɢɣ ɢɡɨɦɟɪɥɚɪ ɭɱɭɧ ɰɢɫ-,ɬɪɚɧɫ-

ɧɨɦɟɧɤɥɚɬɭɪɚ ɢɲɥɚɬɢɥɚɞɢ. Ɇɚɫɚɥɚɧ: 

            

Ɍɚɜɫɢɹ ԕɢɥɢɧɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 
1. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. “Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢ ɜɚ 

ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɲ ԕɨɛɢɥɢɹɬɢ”, Ɍɨɲɤɟɧɬ ɦɭɦɬɨɡ ɫўɡ қ0Қ9-ɣ 

2. ɒɨɯɢɞɨɹɬɨɜ ɏ.Ɇ., ɏўɠɚɧɢёɡɨɜ Ԟ.Ў., Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. Ɉɪɝɚɧɢɤ 

ɤɢɦё. Ɍɨɲɤɟɧɬ, Ɏɚɧ ɜɚ ɬɟɯɧɨɥɨɝɢɹ, қ004ɣ. 

3.  
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3-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ 
ɂɲɞɚɧ ɦɚΙɫɚɞ: ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡɧɢɧɝ ɤўɱɢɲɢɧɢ ɦɢɫɨɥɥɚɪ ɨɪԕɚɥɢ 

ɦɭɫɬɚԟɤɚɦɥɚɲ 

1-ɦɚɫɚɥɚ: ɩ-Нɢɬɪɨɡɨ-N,N-ɞɢɦɟɬɢɥɚɧɢɥɢɧɝɚ ɯɥɨɪɢɞ ɤɢɫɥɨɬɚ ɬɚъɫɢɪ 

эɬɬɢɪɢɥɫɚ қɚɧɞɚɣ ɦɚҳɫɭɥɨɬ ҳɨɫɢɥ ɛўɥɚɞɢ? 

2-ɦɚɫɚɥɚ: Нɚɬɪɢɣɚɰɟɬɨɫɢɪɤɚ эɮɢɪɢɧɢ ɦɟɬɢɥɣɨɞɢɞ ɛɢɥɚɧ ɦɟɬɢɥɥɚɲ 

ɪɟɚɤɰɢяɫɢ ɬɟɧɝɥɚɦɚɫɢɧɢ ёɡɢɧɝ. 

ɀɚɜɨɛɥɚɪ  

1-ɦɚɫɚɥɚ ɠɚɜɨɛɢ: Ȼɭ ɪɟɚɤɰɢɹ ɤɢɫɥɨɬɚ ɛɢɥɚɧ (HCI) ɚɫɨɫɧɢɧɝ (

N CH3H3C

N O ) 

ɵɡɚɪɨ ɬɚɴɫɢɪ ɪɟɚɤɰɢɹɫɢɞɢɪ. Ȼɭ ɪɟɚɤɰɢɹ ɧɚɬɢɠɚɫɢɞɚ, ɨɞɚɬɞɚ, =ɭɣɞɚɝɢɱɚ 

ɦɚɳɫɭɥɨɬ ɳɨɫɢɥ ɛɵɥɢɲɢ ɤɟɪɚɤ ɷɞɢ: 

N CH3H3C

N O

                  +    HCl

N CH3H3C

N O

H

+

Cl
-

 

Ⱥɦɦɨ ɪɟɚɤɰɢɹ ɲɭ ɬɚɪɡɞɚ ɫɨɞɢɪ ɛɵɥɦɚɣɞɢ, ɦɨɥɟɤɭɥɚɞɚ ɚɬɨɦɥɚɪɧɢɧɝ 

ɭɡɨ= ɦɚɫɨɮɚɝɚ ɬɚɴɫɢɪ ɷɬɭɜɱɢ ɦɟɡɨɦɟɪ ɬɚɴɫɢɪ ɬɭɮɚɣɥɢ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡ 

ɤɵɱɚɞɢ ɜɚ ɩɪɨɬɨɧ ɤɢɫɥɨɪɨɞ ɚɬɨɦɢɝɚ ɛɢɪɢɤɚɞɢ: 

N CH3H3C

N O

                  +    HCl

N CH3H3C

N OH

+

Cl
-

 

2-ɦɚɫɚɥɚ ɠɚɜɨɛɢ: ɇɚɬɪɢɣɚɰɟɬɨɫɢɪɤɚ ɷɮɢɪɢ ɟɧɨɥ ɬɭɡɢɥɢɲɝɚ ɷɝɚ: 

СH3 C CH COOC2H5

ONa
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ɍɧɢɧɝ ɦɟɬɢɥɣɨɞɢɞ ɛɢɥɚɧ ɪɟɚɤɰɢɹɫɢ ɟɧɨɥɹɬ ɤɢɫɥɨɪɨɞ ɚɬɨɦɢ ɯɢɫɨɛɢɝɚ 

ɛɨɪɢɲɢ ɤɟɪɚɤ ɷɞɢ. Ⱥɦɦɨ ɦɟɡɨɦɟɪɢɹ ɬɭɮɚɣɥɢ ɪɟɚɤɰɢɨɧ ɦɚɪɤɚɡ ɤɢɫɥɨɪɨɞ 

ɚɬɨɦɢɞɚɧ ɭɝɥɟɪɨɞ ɚɬɨɦɢɝɚ ɤɵɱɚɞɢ ɜɚ ɪɟɚɤɰɢɹ ɭɝɥɟɪɨɞ ɚɬɨɦɢ ɯɢɫɨɛɢɝɚ 

ɤɟɬɚɞɢ: 

СH3 C CH COOC2H5

O
-
   Na

+

+ CH3I СH3 C CH COOC2H5

O СH3

+  NaI

 

Ɍɚɜɫɢɹ ԕɢɥɢɧɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 
1. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. “Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢ ɜɚ 

ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɲ ԕɨɛɢɥɢɹɬɢ”, Ɍɨɲɤɟɧɬ ɦɭɦɬɨɡ ɫўɡ қ0Қ9-ɣ 

2. Ɋɟɭɬɨɜ Ɉ.Ⱥ, Ʉɭɪɰ Ⱥ.Ʌ, Ȼɭɬɢɧ Ʉ.ɉ. Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ. Ɇ: Ȼɢɧɨɦ. 

Ʌɚɛɨɪɚɬɨɪɢɹ ɡɧɚɧɢɣ, ɜ 4-ɯ.ɬ, қ004-қ005ɝ.ɝ. 

 

4-ɚɦɚɥɢɣ ɦɚɲԑɭɥɨɬғ 
ɂɲɞɚɧ ɦɚΙɫɚɞ: Ɉɪɝɚɧɢɤ ɤɢɦёɞɚɝɢ ɹɧɝɢ ɪɟɚɤɰɢɹɥɚɪ ɜɚ ɭɥɚɪɧɢɧɝ 

ɦɟɯɚɧɢɡɦɥɚɪɢ. ɇɚɮɢɫ ɨɪɝɚɧɢɤ ɫɢɧɬɟɡ. Ɇɟɬɚɥɥ ɤɨɦɩɥɟɤɫ ɤɚɬɚɥɢɡ ɦɚɜɡɭɫɢ 

ɞɨɢɪɚɫɢɞɚ ɦɢɫɨɥ ɜɚ ɦɚɫɚɥɚɥɚɪ ɟɱɢɲ ɨɪԕɚɥɢ ɦɚɜɡɭɧɢ ɦɭɤɚɦɦɚɥ ўɪɝɚɧɢɲ. 

1-ɦɚɫɚɥɚ: ɬўɣɢɧɝɚɧ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪ ɷɥɟɤɬɪɨɮɢɥ ɚɥɦɚɲɢɧɢɲ ɪɟɚɤɰɢɹɫɢɝɚ 

ɤɢɪɢɲɚɞɢɦɢ? 

2-ɦɚɫɚɥɚ: ɭɝɥɟɜɨɞɨɪɨɞɥɚɪ ɤɢɫɥɨɬɚɥɢ ɯɨɫɫɚ ɧɚɦɨёɧ ԕɢɥɚɞɢɦɢ? 

ɀɚɜɨɛɥɚɪ:  
1-ɦɚɫɚɥɚɧɢɧɝ ɠɚɜɨɛɢ: Ɋɟɚɤɰɢɨɧ ԕɨɛɢɥɢɹɬɢ ɩɚɫɬ ɯɢɫɨɛɥɚɧɝɚɧ ɬўɣɢɧɝɚɧ 

ɭɝɥɟɜɨɞɨɪɨɞɥɚɪ ԟɚɦ ɤɭɱɥɢ ɤɢɫɥɨɬɚɥɚɪ ёɤɢ ɫɭɩɟɪɤɢɫɥɨɬɚɥɚɪ ɢɲɬɢɪɨɤɢɞɚ 
ɚɫɨɫɥɢ ɯɭɫɭɫɢɹɬ ɧɚɦɨёɧ ԕɢɥɚɞɢ.  Ɇɚɫɚɥɚɧ: 

 
Ɍɚɪɦɨԕɥɚɧɦɚɝɚɧ ɭɝɥɟɪɨɞ ɡɚɧɠɢɪɥɢ ɬўɣɢɧɝɚɧ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɧɢɧɝ 

ɤɨɧɰɟɧɬɪɥɚɧɝɚɧ ɫɭɥɶɮɚɬ ɤɢɫɥɨɬɚ, ɫɭɜɫɢɡ ɚɥɸɦɢɧɢɣ ɯɥɨɪɢɞ ɜɚ ɛɨɲԕɚ ɤɭɱɥɢ 

ɤɢɫɥɨɬɚɥɚɪ ɢɲɬɢɪɨɤɢɞɚ ɬɚɪɦɨԕɥɚɧɝɚɧ ɭɝɥɟɪɨɞ ɡɚɧɠɢɪɥɢ ɬўɣɢɧɝɚɧ 
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ɭɝɥɟɜɨɞɨɪɨɞɥɚɪɝɚ ɢɡɨɦɟɪɥɚɧɢɲ, ɷɥɟɤɬɪɨɮɢɥɶ ɚɥɦɚɲɢɧɢɲ ɪɟɚɤɰɢɹɥɚɪɢɞɚ 

ԟɚɦ ɭɥɚɪɞɚ ɚɣɧɚɧ ɲɭɧɞɚɣ ɩɪɨɬɨɧɥɚɧɢɲ ɫɨɞɢɪ ɛўɥɚɞɢ. 

2-ɦɚɫɚɥɚɧɢɧɝ ɠɚɜɨɛɢ: Ʉɭɱɥɢ ɢɲԕɨɪɢɣ ɦɭԟɢɬɞɚ ɭɝɥɟɜɨɞɨɪɨɞɥɚɪ 
ɤɢɫɥɨɬɚɥɢ ɯɨɫɫɚ ɧɚɦɨёɧ ԕɢɥɚɞɢ. Ɇɚɫɚɥɚɧ: 

+   C4H9Li               

Li

+   C4H10

 

CH3 CH C CH

CH3

+     C2H5  2 NLi             C H3 C

Li

CH3

C CLi +    C2H5  2 NH2 2

 
Ʉɟɣɢɧɝɢ ɣɢɥɥɚɪɞɚ ɛɭɧɞɚɣ ɦɚɴɥɭɦɨɬɥɚɪ ɫɨɧɢ ɨɪɬɢɛ ɛɨɪɦɨԕɞɚ ɜɚ ɨɪɝɚɧɢɤ 

ɛɢɪɢɤɦɚɥɚɪ ɯɨɫɫɚɥɚɪɢɧɢɧɝ ɦɭɯɢɬɝɚ ɛɨғɥɢԕ ɷɤɚɧɢ ўɡ ɢɫɛɨɬɢɧɢ ɬɨɩɦɨԕɞɚ. 

Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɛɨɲԕɚ ɫɢɧɮ ɜɚɤɢɥɥɚɪɢ ɭɱɭɧ ԟɚɦ  ɲɭɧɞɚɣ  

ɦɢɫɨɥɥɚɪɧɢ ɤɟɥɬɢɪɢɲ ɦɭɦɤɢɧ. Ʉɟɣɢɧɝɢ ɣɢɥɥɚɪɞɚ ɛɚɠɚɪɢɥɝɚɧ 

ɬɚɞԕɢԕɨɬɥɚɪɧɢɧɝ ɧɚɬɢɠɚɥɚɪɢ ɲɭɧɢ ɤўɪɫɚɬɦɨԕɞɚɤɢ, ɨɪɝɚɧɢɤ ɛɢɪɢɤɦɚ 

ɚɬɪɨɮɢɞɚɝɢ ɲɚɪɨɢɬ-ɬɟɦɩɟɪɚɬɭɪɚ ɜɚ ɛɨɫɢɦ ԟɚɦ ɭɧɢɧɝ ɬɚɛɢɚɬɢɝɚ ўɡ ɬɚɴɫɢɪɢɧɢ 

ɤўɪɫɚɬɚɞɢ. 

Ɍɚɜɫɢɹ ԕɢɥɢɧɝɚɧ ɚɞɚɛɢёɬɥɚɪ: 
1. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. “Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ ɬɭɡɢɥɢɲɢ ɜɚ 

ɪɟɚɤɰɢɹɝɚ ɤɢɪɢɲɢɲ ԕɨɛɢɥɢɹɬɢ”, Ɍɨɲɤɟɧɬ ɦɭɦɬɨɡ ɫўɡ қ0Қ9-ɣ 

2. Ɍɨɠɢɦɭԟɚɦɟɞɨɜ Ԟ.ɋ. “Ɂɚɦɨɧɚɜɢɣ Ɉɪɝɚɧɢɤ ɤɢɦё”, Ɍɨɲɤɟɧɬ ɦɭɦɬɨɡ ɫўɡ 

2019-ɣ 

3. P. Sayks. Ɇɟɯɚɧɢɡɦɵ ɪɟɚɤɰɢɣ ɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ. Ɇ: «ɏɢɦɢɹ», Қ990 

ɝ 
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V. ȽɅɈɋɋȺɊɂɃ 

Ɍɟɪɦɢɧ  Ўɡɛɟɤ ɬɢɥɢɞɚ ɬɚɥԕɢɧɢ  Ɋɭɫ ɬɢɥɢɞɚ ɬɚɥԕɢɧɢ  
Ɉɪɝɚɧɢɤ ɛɢɪɢɤɦɚ 
ɯɨɫɫɚɥɚɪɢɝɚ ɬɚɴɫɢɪ 
ɷɬɭɜɱɢ ɨɦɢɥɥɚɪ  

Ɍɚɪɤɢɛ, ɤɢɦёɜɢɣ, 
ɮɚɡɨɜɢɣ ɷɥɟɤɬɪɨɧ 
ɬɭɡɢɥɢɲ, ɦɭԟɢɬ ɜɚ 
ɲɚɪɨɢɬ 

ɋɨɫɬɚɜ, ɯɢɦɢɱɟɫɤɨɟ, 

ɩɪɨɫɬɪɨɫɬɜɟɧɧɨɟ, 
ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɨɟɧɢɟ, 
ɭɫɥɨɜɢɟ ɢ ɫɪɟɞɚ 

ɂɡɨɦɟɪɢɹ  Ɍɚɪɤɢɛɢ ɛɢɪ ɯɢɥ 
ɬɭɡɢɥɢɲɢ ԟɚɪ –ɯɢɥ 
ɛўɥɝɚɧ ɦɨɞɞɚɥɚɪɧɢɧɝ 
ɬɭɡɢɥɢɲɢ ɜɚ ɯɨɫɫɚɫɢ 

Ɉɞɢɧɚɤɨɜɵɣ ɫɨɫɬɚɜ ɢ 
ɪɚɡɥɢɱɧɨɟ ɫɬɪɨɟɧɢɟ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ  

Ɍɚɭɬɨɦɟɪɢɹ  Ɉɪɝɚɧɢɤ 
ɛɢɪɢɤɦɚɥɚɪɧɢɧɝ 
ɞɢɧɚɦɢɤ 
ɢɡɨɦɟɪɢɹɫɢɧɢɧɝ ɬɭɪɢ  

ȼɢɞ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɢɡɨɦɟɪɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ 

əɦɚɝɭɱɢ ɪɟɚɤɰɢɹɫɢ  2,4,6-ɬɪɢɯɥɨɪɛɟɧɡɨɢɥ 
ɯɥɨɪɢɞ ɢɲɬɢɪɨɤɢɞɚ 
ɛɨɪɚɞɢɝɚɧ 
ɷɬɟɪɢɮɢɤɚɰɢɹ  

ɗɬɟɪɢɮɢɤɚɰɢɹ, 
ɩɪɨɬɢɤɚɸɲɚɹ ɜ 
ɩɪɢɫɭɫɬɜɢɢ қ,4,6-

ɬɪɢɯɥɨɪɛɟɧɡɨɢɥ ɯɥɨɪɢɞɚ  
Ўɡɛɟɤ ɨɥɢɦɥɚɪɢɧɢɧɝ 
ɢɲɥɚɪɢ  

1-ɚɰɢɥ-2,3-ɬɪɢɦɟɬɢɥ 
ɯɢɧɚɡɨɥɨɧ -4 ɚɦɦɨɧɢɣ 
ɯɥɨɪɢɞ ɜɚ ɬɟɦɢɪ 
ɯɥɨɪɢɞɢɧɢɧɝ 
ɤɪɢɫɬɚɥɨɝɢɞɪɚɬɢ 
ɢɲɬɢɪɨɤɢɞɚɝɢ 
ɷɬɟɪɢɮɢɤɚɰɢɹ 

Ɋɟɚɤɰɢɢ ɷɬɟɪɢɮɢɤɚɰɢɢ, 

ɩɪɨɬɟɤɚɸɳɢɟ ɜ 
ɩɪɢɫɭɬɫɜɢɢ ɯɥɨɪɢɞɚ Қ-

ɚɰɢɥ-2,3-ɬɪɢɦɟɬɢɥ 
ɯɢɧɚɡɨɥɨɧ -4 ɚɦɦɨɧɢɹ ɢ 
ɤɪɢɫɬɚɥɨɝɢɞɪɚɬɚ 
ɯɥɨɪɧɨɝɨ ɠɟɥɟɡɚ 

ɂɄ ɫɩɟɤɬɪɨɫɤɨɩɢɹ Ɇɨɥɟɤɭɥɚɞɚɝɢ 
ɚɬɨɦɥɚɪɧɢɧɝ ɬɟɛɪɚɧɢɲ 
ɫɩɟɤɬɪɢ  

Ʉɚɥɟɛɚɬɟɥɶɧɵɣ ɫɩɟɤɬɪ 
ɚɬɨɦɨɜ ɜ ɦɨɥɟɤɭɥɟ  

ɇ1əɆɊ ɫɩɟɤɬɪɨɫɤɨɩɢɹ ɉɪɨɬɨɧ ɦɚɝɧɢɬ ɪɟɡɚɧɚɧɫ 
ɫɩɟɤɬɪɨɫɤɨɩɢɹɫɢ 

ɋɩɟɤɬɪɨɫɤɨɩɢɹ 
ɩɪɨɬɨɧɧɨ ɦɚɝɧɢɬɧɨɝɨ 

ɪɟɡɨɧɚɧɫɚ 

Ɇɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ Ɇɨɞɞɚɧɢɧɝ ɦɚɫɫɚɫɢ ɜɚ 
ԕɨɥɞɢԕɥɚɪɢ ɬўғɪɢɫɢɞɚɝɢ 
ɫɩɟɤɬɪɨɦɟɬɢɹ 

ɋɩɟɤɬɪɨɦɟɬɢɹ ɨ 
ɦɚɫɫɚɜɨɦ ɱɢɫɥɟ ɢ 
ɩɪɨɞɭɤɬɚɯ ɪɚɡɥɨɠɟɧɢɹ 
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ȺȾȺȻɂЁɌɅȺɊ ɊЎɃɏȺɌɂ 

I. Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ɉɪɟɡɢɞɟɧɬɢɧɢɧɝ ɚɫɚɪɥɚɪɢ 

1. Ɇɢɪɡɢёɟɜ ɒ.Ɇ. Ȼɭɸɤ ɤɟɥɚɠɚɝɢɦɢɡɧɢ ɦɚɪɞ ɜɚ ɨɥɢɠɚɧɨɛ ɯɚɥԕɢɦɢɡ 
ɛɢɥɚɧ ɛɢɪɝɚ ԕɭɪɚɦɢɡ. – Ɍ.: “Ўɡɛɟɤɢɫɬɨɧ”, қ0Қ7. – 488 ɛ. 
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“Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢɧɢ ɹɧɚɞɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɛўɣɢɱɚ Ԟɚɪɚɤɚɬɥɚɪ 
ɫɬɪɚɬɟɝɢɹɫɢ ɬўғɪɢɫɢɞɚ”ɝɢ 4947-ɫɨɧɥɢ Ɏɚɪɦɨɧɢ. 
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"Ɉɥɢɣ ɬɚɴɥɢɦ ɬɢɡɢɦɢɧɢ ɹɧɚɞɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪɢ 
ɬўғɪɢɫɢɞɚ”ɝɢ ɉԔ-2909-ɫɨɧɥɢ Ԕɚɪɨɪɢ. 
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“Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢɞɚ ɤɨɪɪɭɩɰɢɹɝɚ ԕɚɪɲɢ ɤɭɪɚɲɢɲ ɬɢɡɢɦɢɧɢ ɹɧɚɞɚ 
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13. Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ɉɪɟɡɢɞɟɧɬɢɧɢɧɝ қ0Қ9 ɣɢɥ Қ7 ɢɸɧɶ 
“қ0Қ9-қ0қ3 ɣɢɥɥɚɪɞɚ Ɇɢɪɡɨ ɍɥɭғɛɟɤ ɧɨɦɢɞɚɝɢ Ўɡɛɟɤɢɫɬɨɧ Ɇɢɥɥɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬɢɞɚ ɬɚɥɚɛ ɸԕɨɪɢ ɛўɥɝɚɧ ɦɚɥɚɤɚɥɢ ɤɚɞɪɥɚɪ ɬɚɣёɪɥɚɲ ɬɢɡɢɦɢɧɢ 
ɬɭɛɞɚɧ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɜɚ ɢɥɦɢɣ ɫɚɥɨԟɢɹɬɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɱɨɪɚ-

ɬɚɞɛɢɪɥɚɪɢ ɬўғɪɢɫɢɞɚ”ɝɢ ɉԔ-4358-ɫɨɧɥɢ Ԕɚɪɨɪɢ. 
14. Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ɉɪɟɡɢɞɟɧɬɢɧɢɧɝ қ0Қ9 ɣɢɥ қ7 ɚɜɝɭɫɬ 

“Ɉɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɪɚԟɛɚɪ ɜɚ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢɧɝ ɭɡɥɭɤɫɢɡ 
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“Ʉɢɦё ɜɚ ɛɢɨɥɨɝɢɹ ɣўɧɚɥɢɲɥɚɪɢɞɚ ɭɡɥɭɤɫɢɡ ɬɚɴɥɢɦ ɫɢɮɚɬɢɧɢ ɜɚ ɢɥɦ-ɮɚɧ 
ɧɚɬɢɠɚɞɨɪɥɢɝɢɧɢ ɨɲɢɪɢɲ ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪɢ ɬўғɪɢɫɢɞɚ”ɝɢ ɉԔ-4805-ɫɨɧɥɢ 
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23 ɫɟɧɬɹɛɪɶ “Ɉɥɢɣ ɬɚɴɥɢɦ ɦɭɚɫɫɚɫɚɥɚɪɢ ɪɚԟɛɚɪ ɜɚ ɩɟɞɚɝɨɝ ɤɚɞɪɥɚɪɢɧɢɧɝ 
ɦɚɥɚɤɚɫɢɧɢ ɨɲɢɪɢɲ ɬɢɡɢɦɢɧɢ ɹɧɚɞɚ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɛўɣɢɱɚ ԕўɲɢɦɱɚ 
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