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  ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶŏĶňĵĬĴŅĔĕŉŘĬȮįŌƟěńħĪŜŅľĺńĚŏĮƦĬŀĵƞŅĚĵŇŗĚĺƞŅĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĬňŘ 
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ŏĮƦĬŀĵƞŅĚħňȮ 
   ĕŀĕŀĭıĶŃėŋĦȮįŌƟŀŜŅĬĺĵĔŅĶĽĩŅĬĻŉĔļŅȮėĦŃėĶŌőĶĚŏĶňĵĬľĬŀĚĕŅĴıŇĪĵŅėĴȮȮ 
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ėŜŅĝňŘŐěĚ 
 
 

 
   /,ȮĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮ3ȮĕńŘĬȮ&3E) ŏĶŊŗŀĚȮĔĶħ-ŏĭĽ 
  ĶŅĵĺŇĝŅȮŏėĴňȮ1Ȯ&ĺ10001'ȮȮĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ3ȮĮĶŃĔŀĭħƟĺĵȮĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚľĴħȮ

6ȮĝŋħȮħńĚĬňŘ 
    ĝŋħĪňŗȮ/ȮȮŏĶŊŗŀĚȮȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 
    ĝŋħĪňŗȮ0ȮȮŏĶŊŗŀĚȮȮĪķļġňĔĶħ-ŏĭĽ 
    ĝŋħĪňŗȮ1ȮȮŏĶŊŗŀĚȮȮĔŅĶŐĨĔĨńĺĕŀĚĔĶħŐĸŃŏĭĽ 
    ĝŋħĪňŗȮ2ȮȮŏĶŊŗŀĚȮȮĔŅĶŐĨĔĨńĺŏĮƦĬœŀŀŀĬĕŀĚĬŘŜŅ 
    ĝŋħĪňŗȮ3ȮȮŏĶŊŗŀĚȮȮpH ĕŀĚĽŅĶĸŃĸŅĵ 
    ĝŋħĪňŗȮ4ȮȮŏĶŊŗŀĚȮȮĮĢŇĔŇĶŇĵŅĕŀĚĔĶħ-ŏĭĽ 
    ĝŋħĪňŗȮ5ȮȮŏĶŊŗŀĚ ȮĔŅĶœĪŏĪĶĨĔĶħ-ŏĭĽ 
    ĝŋħĪňŗȮ6ȮȮŏĶŊŗŀĚȮȮĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢ 
    
   0,ȮĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃĝŋħȮĮĶŃĔŀĭħƟĺĵ 
    ĕ ėŜŅĝňŘŐěĚ 
    ĕ ėŜŅŐĬŃĬŜŅŒĬĔŅĶŒĝƟĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
    ĕ ĽŅĶŃĔŅĶŏĶňĵĬĶŌƟ*ȮĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ*ȮĨńĺĝňŘĺńħȮŐĸŃěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ 
    ĕ ŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬȮŐĸŃŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬ 
    ĕ ĭńĨĶŏĬŊŘŀľŅȮŐĸŃĭńĨĶĔŇěĔĶĶĴ 
    ĕ ŏĜĸĵĭńĨĶĔŇěĔĶĶĴȮŐĸŃŏĜĸĵŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬ-ľĸńĚŏĶňĵĬȮ 
   3. ĔŅĶĮĢŇĭńĨŇĔŇěĔĶĶĴŒĬŐĨƞĸŃĕńŘĬĕŀĚĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĝƟĔĶŃĭĺĬĔŅĶĔĸŋƞĴȮŐĸŃŒĝƟ

ŏĺĸŅŒĬĔŅĶĻŉĔļŅȮ0ȮĝńŗĺőĴĚ 
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ėŜŅŐĬŃĬŜŅĔŅĶŒĝƟĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
ĽŜŅľĶńĭėĶŌ 

 
 
   ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮ3ȮĕńŘĬȮ&3E'Ȯ 
  ĝŋħĪňŗȮ/ȮŏĶŊŗŀĚȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮŒĝƟŏĮƦĬĽŊŗŀĮĶŃĔŀĭĔŅĶěńħ 
  ĔŅĶŏĶňĵĬĶŌƟȮĞŉŗĚėĶŌįŌƟĽŀĬėĺĶĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃĮĢŇĭńĨŇĨŅĴėŜŅŐĬŃĬŜŅȮħńĚĬňŘ 
    1. ĻŉĔļŅĶŅĵĸŃŏŀňĵħĕńŘĬĨŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
  ěŅĔŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
    0,ȮŐĭƞĚĬńĔŏĶňĵĬŀŀĔŏĮƦĬĔĸŋƞĴŕȮĸŃȮ2-3ȮėĬȮőħĵėĸŃėĺŅĴĽŅĴŅĶĩĕŀĚĬńĔŏĶňĵĬŏĔƞĚȮ

ĮŅĬĔĸŅĚȮŐĸŃŀƞŀĬȮőħĵŒľƟĬńĔŏĶňĵĬŐĨƞĸŃĔĸŋƞĴŏĸŊŀĔĮĶŃīŅĬŐĸŃŏĸĕŅĬŋĔŅĶĔĸŋƞĴȮŐĸŃŐĭƞĚ
ľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭŒĬĔĸŋƞĴ 

    1,ȮėĺĶěńħŏĨĶňĵĴĺńĽħŋŀŋĮĔĶĦƢĽŜŅľĶńĭĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒľƟĴňėĺŅĴıĶƟŀĴ 
  ŐĸŃėĶĭĨŅĴěŜŅĬĺĬĬńĔŏĶňĵĬŒĬŐĨƞĸŃĔĸŋƞĴ 
    2,ȮĔƞŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮėĶŌėĺĶĝňŘŐěĚŒľƟĬńĔŏĶňĵĬŏĕƟŅŒěĭĪĭŅĪĕŀĚĨĬŏŀĚȮȮŐĬŃĬŜŅ

ŐĬĺĮĢŇĭńĨŇȮŐĸŃĕńŘĬĨŀĬĔŅĶŒĝƟĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 
    3,ȮĕĦŃĪňŗĬńĔŏĶňĵĬĮĢŇĭńĨŇĔŇěĔĶĶĴȮėĶŌėĺĶĔĶŃĨŋƟĬŒľƟĬńĔŏĶňĵĬĪŋĔėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĪŜŅ

ĔŇěĔĶĶĴȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔŒľƟĬńĔŏĶňĵĬĶŌƟěńĔĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬȮŐĸŃľŅĔıĭĬńĔŏĶňĵĬėĬŒħĪňŗ
ĮĶŃĽĭĮƤĠľŅėĺĶŒľƟėŜŅŐĬŃĬŜŅŀĵƞŅĚŒĔĸƟĝŇħ  

    4,ȮľĸńĚěŅĔĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŏĽĶŖěĽŇŘĬĸĚŒĬŐĨƞĸŃĝŋħĔŇěĔĶĶĴȮŒľƟĬńĔŏĶňĵĬĨĶĺě
ėŜŅĨŀĭŒĬĭńĨĶĔŇěĔĶĶĴŐĸŃŐĭĭĪħĽŀĭěŅĔŏĜĸĵŒĬĳŅėįĬĺĔȮŐĸŃĭńĬĪŉĔėŃŐĬĬĪňŗœħƟŒĬȮ
ŐĭĭĭńĬĪŉĔėŃŐĬĬȮĞŉŗĚĬńĔŏĶňĵĬĨƟŀĚĪŜŅŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬįƞŅĬŏĔĦĤƢĶƟŀĵĸŃȮ6.ȮĕŉŘĬœĮȮȮȮȮ
ľŅĔĔĶĦňœĴƞįƞŅĬŏĔĦĤƢŒľƟĬńĔŏĶňĵĬĵƟŀĬĔĸńĭœĮĪŜŅĔŇěĔĶĶĴŒľĴƞŐĸƟĺĨĶĺěėŜŅĨŀĭŀňĔėĶńŘĚȮȮȮȮȮ
ıĶƟŀĴĔńĭĭńĬĪŉĔėŃŐĬĬĽƞĚėĶŌįŌƟĽŀĬ 

    5,ȮŏĴŊŗŀĬńĔŏĶňĵĬĮĢŇĭńĨŇĔŇěĔĶĶĴŏĽĶŖěŏĶňĵĭĶƟŀĵŐĸƟĺȮŒľƟĬńĔŏĶňĵĬŏĔŖĭĽŊŗŀȮĺńĽħŋŀŋĮĔĶĦƢŒľƟ
ŏĶňĵĭĶƟŀĵȮŐĸŃėĶŌŐěƟĚŒľƟĬńĔŏĶňĵĬŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟŒĬĝŋħĔŇěĔĶĶĴĨƞŀœĮ 

  
ȮȮȮ 
  

 



 

ĝŋħĪňŗȮ/ȮȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ 

 

 
4 

 
ėŜŅŐĬŃĬŜŅĔŅĶŒĝƟĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 

ĽŜŅľĶńĭĬńĔŏĶňĵĬ 
 
 
    ĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟȮ3ȮĕńŘĬȮ&3E'ȮĝŋħĪňŗȮ/ȮŏĶŊŗŀĚȮĽŅĶĸŃĸŅĵȮ

ŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮĬńĔŏĶňĵĬěŃœħƟĻŉĔļŅĨƞŀœĮĬňŘȮŏĮƦĬĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟĬńĔŏĶňĵĬœħƟĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟŐĸŃĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮőħĵŒľƟ
ĬńĔŏĶňĵĬĮĢŇĭńĨŇĨŅĴĕńŘĬĨŀĬĪňŗĔŜŅľĬħœĺƟŒĬĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭȮħńĚĬňŘ 

     /,ȮŒľƟĬńĔŏĶňĵĬŐĭƞĚĔĸŋƞĴŕȮĸŃȮ2-3ȮėĬȮŐĸŃĔŜŅľĬħĭĪĭŅĪľĬƟŅĪňŗĕŀĚĬńĔŏĶňĵĬ 
  ŐĨƞĸŃėĬŒĬĔĸŋƞĴ 
     0,ȮĻŉĔļŅĺŇīňŒĝƟĝŋħĔŇěĔĶĶĴȮĽŅĶŃĔŅĶŏĶňĵĬĶŌƟȮĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ  ĨńĺĝňŘĺńħȮ 
  ŐĸŃěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ 
     3. ĪŜŅŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĨĬŏŀĚȮĞŉŗĚĬńĔŏĶňĵĬ 
  ĨƟŀĚĴňėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĨĬŏŀĚȮ 
     2,ȮĮĢŇĭńĨŇĔŇěĔĶĶĴĨŅĴĕńŘĬĨŀĬĪňŗĔŜŅľĬħŒĬĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮľŅĔĬńĔŏĶňĵĬĽĚĽńĵ

ľĶŊŀĴňĮƤĠľŅĪňŗœĴƞŏĕƟŅŒěȮĽŅĴŅĶĩĕŀėŜŅŐĬŃĬŜŅœħƟěŅĔėĶŌįŌƟĽŀĬ 
     3,ȮŏĴŊŗŀĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŇěĔĶĶĴŏĽĶŖěŏĶňĵĭĶƟŀĵŐĸƟĺȮŒľƟĬńĔŏĶňĵĬĪŜŅŐĭĭĪħĽŀĭ 
  ľĸńĚŏĶňĵĬȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŐĸŃŏĮĶňĵĭŏĪňĵĭėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶŏĶňĵĬ 
  ĕŀĚĬńĔŏĶňĵĬ 
     4,ȮĨĶĺěėŜŅĨŀĭĕŀĚĭńĨĶĔŇěĔĶĶĴŐĸŃŐĭĭĪħĽŀĭœħƟěŅĔŏĜĸĵŒĬĳŅėįĬĺĔȮȮȮȮȮȮȮȮȮ

ĞŉŗĚĬńĔŏĶňĵĬĨƟŀĚœħƟėŃŐĬĬěŅĔĔŅĶĪŜŅŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬœħƟĶƟŀĵĸŃȮ6.ȮĕŉŘĬœĮěŉĚįƞŅĬŏĔĦĤƢ 
  ľŅĔįƞŅĬŏĔĦĤƢŒľƟĬńĔŏĶňĵĬĻŉĔļŅĝŋħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĝŋħĨƞŀœĮȮ 
    Ȯ 5,ȮĬńĔŏĶňĵĬėĺĶĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĮĢŇĭńĨŇĔŇěĔĶĶĴĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟ 
  ėĶĭĩƟĺĬĽĴĭŌĶĦƢȮľŅĔĴňĕƟŀĽĚĽńĵŒĬĔŅĶħŜŅŏĬŇĬĔŇěĔĶĶĴŒľƟĮĶŉĔļŅėĶŌįŌƟĽŀĬőħĵĪńĬĪň 
  ȮŒĝƟŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŇěĔĶĶĴȮ0ȮĝńŗĺőĴĚ 
 
 
  Ȯ 
  
  ȮȮȮ  
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ĽŅĶŃŐĸŃĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ   
  
 
 /,ȮĽŅĶŃĔŅĶŏĶňĵĬĶŌƟ 
  ĽŅĶŃĪňŗȮ1Ȯ: ĽŅĶŐĸŃĽĴĭńĨŇĕŀĚĽŅĶ 
  ĽŅĶŃĪňŗȮ6Ȯ: īĶĶĴĝŅĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
 
 0,ȮĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ 
  ĴŅĨĶģŅĬȮĺȮ1,0ȮŏĕƟŅŒěľĸńĔĔŅĶŐĸŃīĶĶĴĝŅĨŇĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĩŅĬŃĕŀĚĽŅĶȮĔŅĶŏĔŇħ

    ȮȮ ĽŅĶĸŃĸŅĵȮĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĴňĔĶŃĭĺĬĔŅĶĽŊĭŏĽŅŃľŅėĺŅĴĶŌƟŐĸŃ 
     ȮȮ  ěŇĨĺŇĪĵŅĻŅĽĨĶƢȮĽŊŗŀĽŅĶĽŇŗĚĪňŗŏĶňĵĬĶŌƟȮŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟĮĶŃőĵĝĬƢ 
Ȯ 

Ȯ  ĴŅĨĶģŅĬȮĺȮ6,/ȮŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃěŇĨĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĽŊĭŏĽŅŃ 
       ľŅėĺŅĴĶŌƟȮĔŅĶŐĔƟĮƤĠľŅȮĶŌƟĺƞŅĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇĪňŗŏĔŇħĕŉŘĬĽƞĺĬŒľĠƞȮ

     ĴňĶŌĮŐĭĭĪňŗŐĬƞĬŀĬĽŅĴŅĶĩŀīŇĭŅĵŐĸŃĨĶĺěĽŀĭœħƟȮĳŅĵŒĨƟĕƟŀĴŌĸŐĸŃ
     ŏėĶŊŗŀĚĴŊŀĪňŗĴňŀĵŌƞŒĬĝƞĺĚŏĺĸŅĬńŘĬŕȮŏĕƟŅŒěĺƞŅȮĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĽńĚėĴȮ
     ŐĸŃĽŇŗĚŐĺħĸƟŀĴĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĽńĴıńĬīƢĔńĬ 

 

 1,ȮěŋħĮĶŃĽĚėƢĔŅĶŏĶňĵĬĶŌƟ 
  1,/ȮħƟŅĬėĺŅĴĶŌƟȮ 
    ĪħĸŀĚȮŀīŇĭŅĵȮŐĸŃŀĳŇĮĶŅĵŏĔňŗĵĺĔńĭĽĴĭńĨŇĕŀĚĔĶħŐĸŃŏĭĽȮěŜŅŐĬĔĮĶŃŏĳĪĕŀĚ

ĽŅĶŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮŐĸŃĽŅĶĸŃĸŅĵĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 
  1,0ȮĽĴĶĶĩĬŃĽŜŅėńĠĕŀĚįŌƟŏĶňĵĬ 
   /'ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶ 
   0'ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħ 
   1'ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅ 
   4'ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĪńĔļŃĝňĺŇĨ 
  3.3 ėŋĦĸńĔļĦŃŀńĬıŉĚĮĶŃĽĚėƢȮ 

   /'ȮŒİƙŏĶňĵĬĶŌƟ 
   0'ȮĴňėĺŅĴĶńĭįŇħĝŀĭ 
   1'ȮĴňĺŇĬńĵ 
   2'ȮĴŋƞĚĴńŗĬŒĬĔŅĶĪŜŅĚŅĬ 
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ŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬ 
 

 ĶŅĵĺŇĝŅȮȮŏėĴňȮ1ȮȮ ȮȮȮȮȮȮĶľńĽĺŇĝŅȮȮĺ12223Ȯ ȮȮȮȮȮȮ ȮȮȮȮȮȮ  ȮȮȮȮĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ5 
 ĝŋħĪňŗȮ/ȮŏĶŊŗŀĚȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ   ȮȮȮȮŏĺĸŅȮ/.ȮĬŅĪň 
 

 
 ėŜŅĝňŘŐěĚ   /,ȮŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬŏĮƦĬŐĭĭĪħĽŀĭŐĭĭŏĸŊŀĔĨŀĭȮ3ȮĨńĺŏĸŊŀĔȮ 
       ěŜŅĬĺĬȮ/.ȮĕƟŀŕȮĸŃȮ/ȮėŃŐĬĬ 
      0,ȮŒľƟĬńĔŏĶňĵĬŏĸŊŀĔėŜŅĨŀĭĪňŗĩŌĔĨƟŀĚĪňŗĽŋħŏıňĵĚėŜŅĨŀĭŏħňĵĺȮŐĸŃĪŜŅŏėĶŊŗŀĚľĴŅĵ

     ĔŅĔĭŅĪȮ&X'ȮĸĚŒĬĔĶŃħŅļėŜŅĨŀĭ 
 ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( 
  /,ȮȮĕƟŀŒħȮœĴƞŒĝƞȮĽĴĭńĨŇĕŀĚĽŅĶĸŃĸŅĵŏĭĽȮ 
   Ĕ,ȮĽŅĶĸŃĸŅĵŏĭĽĴňĶĽİŅħ 
   ĕ,ȮĽŅĶĸŃĸŅĵŏĭĽĬŜŅœĲĲƚŅœħƟ 
   ė,ȮĽŅĶĸŃĸŅĵŏĭĽĴňķĪīŇśĔńħĔĶƞŀĬőĸľŃ 
   Ě,ȮĽŅĶĸŃĸŅĵŏĭĽėƞŅȮpFȮĴŅĔĔĺƞŅ5 
   ě,ȮĽŅĶĸŃĸŅĵŏĭĽĪŋĔĝĬŇħŏĮƦĬĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢ 
 
  0,ȮȮĕƟŀŒħŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽěŅĔĽňĬŘŜŅŏĚŇĬŏĮƦĬŐħĚ 
   Ĕ,Ȯ NH3 
   ĕ,ȮȮNaOH 
   ėȮȮA0F3MFȮ 
   Ě,ȮȮCH3COOH 
   ě,ȮȮC2H5NH2 
 
  1,ȮĕƟŀŒħĨƞŀœĮĬňŘĩŌĔĨƟŀĚŏĔňŗĵĺĔńĭĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢ 
   Ĕ,ȮȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺĴňŀĬŋĴŌĸŀŇĽĶŃ 
   ĕ,ȮȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺŐĨĔĨńĺŏĮƦĬœŀŀŀĬœħƟ 
   ė,ȮȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺĴňĔŅĶŒľƟŐĸŃĶńĭőĮĶĨŀĬ 
   Ě,ȮȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺĴňĔŅĶŒľƟŐĸŃĶńĭŀŇŏĸŖĔĨĶŀĬȮȮ 
   ě,ȮȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺŐĨĔĨńĺŏĮƦĬœŀŀŀĬŐĸŃĬŜŅœĲĲƚŅœħƟ 
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  4.  ĕƟŀŒħěńħŏĮƦĬĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢ 
   Ĕ,ȮȮĬŘŜŅĭĶŇĽŋĪīŇśȮȮĬŘŜŅĽĭŌƞȮȮĬĴȮȮ 
   ĕ,ȮȮĬŘŜŅĵŅĸƟŅĚěŅĬȮȮŐŀĸĔŀŁŀĸƢ ĬŘŜŅĮŌĬŒĽ 
   ė,ȮȮŐŀĴőĴŏĬňĵȮĬŘŜŅĽƟĴĽŅĵĝŌȮȮĬŘŜŅŏĔĸŊŀȮ 
   Ě,ȮȮĬŘŜŅĨŅĸĪĶŅĵȮĬŘŜŅĵŅĸƟŅĚľƟŀĚĬŘŜŅȮȮĵŅĸħĔĶħȮ 
   ě,ȮȮĬŘŜŅŀńħĸĴȮȮŏĔĸŊŀĮĶŋĚŀŅľŅĶȮȮĬŘŜŅĨŅĸĪĶŅĵȮȮ 
 
  3,ȮȮĕƟŀŒħěńħŏĮƦĬĽŅĶĸŃĸŅĵĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ 
   Ĕ,ȮȮA_&OH'0Ȯ*ȮHCl *ȮF0QȮ 
   ĕ,ȮȮA4F/0M4Ȯ*ȮA0F3MFȮ*ȮAF1AMMAF1Ȯ 
   ė,ȮȮLF1Ȯ*ȮAF1AMMFȮ*ȮL_MFȮȮȮ 
   Ě,ȮȮFALȮ*Ȯ?eAjȮ*ȮF0QM2Ȯ 
   ě,ȮȮ&NH2'0CO , HF , NaCl 
 
  ėŜŅĝňŘŐěĚȮŒĝƟĕƟŀĴŌĸĨƞŀœĮĬňŘĨŀĭėŜŅĩŅĴĕƟŀȮȮ4-6 
    ŏĴŊŗŀĬŜŅĽŅĶĸŃĸŅĵȮA, B , C , D  ŐĸŃȮE ĞŉŗĚĴňėĺŅĴŏĕƟĴĕƟĬŏĪƞŅĔńĬœĮĪħĽŀĭĔŅĶ

ŏĮĸňŗĵĬĽňĕŀĚĔĶŃħŅļĸŇĨĴńĽŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅœĲĲƚŅȮ œħƟįĸħńĚĬňŘ 
 

ĽŅĶĸŃĸŅĵ ĔŅĶŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽ ėĺŅĴĽĺƞŅĚĕŀĚľĸŀħœĲ 
A ĽňŐħĚȮȮȮȮȮȮȮȮȮȮȮȮȮĽňĬŘŜŅŏĚŇĬ ĽĺƞŅĚŏĸŖĔĬƟŀĵ 
B ĽňĬŘŜŅŏĚŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮĽňŐħĚ ĽĺƞŅĚĴŅĔ 
C œĴƞŏĮĸňŗĵĬĽň œĴƞĽĺƞŅĚ 
D ĽňĬŘŜŅŏĚŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮĽňŐħĚ ĽĺƞŅĚŏĸŖĔĬƟŀĵ 
E œĴƞŏĮĸňŗĵĬĽň ĽĺƞŅĚĴŅĔ 

 

  4,ȮȮĽŅĶĸŃĸŅĵŒħŏĮƦĬĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞȮĪňŗĴňĽĴĭńĨŇŏĮƦĬĔĶħ 
   Ĕ,ȮȮA ŐĸŃȮȮCȮ    
   ĕ,Ȯ B ŐĸŃȮȮD 
   ė,Ȯ C ŐĸŃȮȮE 
   Ě,Ȯ C ŏĪƞŅĬńŘĬ 
   ě,ȮȮ@ȮŏĪƞŅĬńŘĬ 
 



 

ĝŋħĪňŗȮ/ȮȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ 
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  5,ȮĽŅĶĸŃĸŅĵŒħŏĮƦĬĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞĪňŗĴňĽĴĭńĨŇŏĮƦĬĔĸŅĚ 
   Ĕ,ȮȮA ŐĸŃȮȮBȮ    
   ĕ,Ȯ B ŐĸŃȮȮC 
   ė,Ȯ C ŐĸŃȮȮE 
   Ě,Ȯ D ŏĪƞŅĬńŘĬ 
   ě,ȮȮCȮŏĪƞŅĬńŘĬ 
 
  8. ĽŅĶĸŃĸŅĵŒħěńħŏĮƦĬŀŇŏĸŖĔőĪĶœĸĨƢŀƞŀĬ 
   Ĕ,ȮȮA ŐĸŃȮȮDȮ    
   ĕ,Ȯ B ŐĸŃȮȮE 
   ė,Ȯ C ŐĸŃȮȮE 
   Ě,Ȯ C ŏĪƞŅĬńŘĬ 
   ě,ȮȮCȮŏĪƞŅĬńŘĬ 
    
  7,ȮȮĕƟŀŒħĨƞŀœĮĬňŘŏĮƦĬŏĭĽ   
   Ĕ,ȮȮA4F/0M4Ȯ 
   ĕ,ȮȮAF1AMMFȮ 
   ė,Ȯ C6H5NH2 
   Ě,ȮȮAF1MFȮȮȮ 
   ě,ȮȮHOCl 
 
  /.,ȮȮĔŅĶĪňŗĝŅĺĽĺĬŒĽƞŐėĸŏĞňĵĴœŁħĶŀĔœĞħƢĸĚŒĬħŇĬȮŏıĶŅŃŏľĨŋįĸŒĬĕƟŀŒħȮ 
   Ĕ,ȮŒĝƟŒĬĔŅĶęƞŅĺńĝıŊĝȮ 
   ĕ,ȮŒĝƟŏĮƦĬĮŋƜĵĭŜŅĶŋĚıŊĝ 
   ė,ȮŒĝƟŏĮƦĬĵŅęƞŅŐĴĸĚ 
   Ě,ȮŒĝƟŏĶƞĚįĸįĸŇĨĕŀĚıŊĝ 
   ě,ȮŒĝƟĸħėĺŅĴŏĮƦĬĔĶħĕŀĚħŇĬȮ 

 
 

------------------------- 
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ĔĶŃħŅļėŜŅĨŀĭŐĭĭĪħĽŀĭĔƞŀĬŏĶňĵĬ 
ĝŋħĪňŗȮ/ȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 

 
 

ĝŊŗŀ-ĽĔŋĸ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ĝńŘĬ,,,,,,,,,,,,,,,,,,,,,,,,ŏĸĕĪňŗ,,,,,,,,,,,,,,,,,,,,,,,,, 
               
ĕƟŀ Ĕ ĕ ė Ě 
1     
2     
3     
4     
5     
6     
7     
8     
9     
10     

 
ėŃŐĬĬŏĨŖĴ ėŃŐĬĬĪňŗœħƟ 
/.  

          
 
 
 
 
 
 
 
 

 
 

ĪŜŅŐĭĭĪħĽŀĭŏĶňĵĭĶƟŀĵŐĸƟĺȮ 
ŏĶŅĴŅĪŜŅĔŇěĔĶĶĴĨƞŀœĮœħƟŐĸƟĺėĶńĭ 



 

ĝŋħĪňŗȮ/ȮȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ 

 

/. 
 

 
             

 ĭńĨĶĔŇěĔĶĶĴĪňŗȮ/Ȯ 
 
  

  ėŜŅĝňŘŐěĚȮȮŒľƟĬńĔŏĶňĵĬĻŉĔļŅĕƟŀĴŌĸŐĸŃĨŀĭėŜŅĩŅĴĨƞŀœĮĬňŘȮ 
 
 

ȮȮȮȮȮėŋĦĶŌƟěńĔĔĶħ-ŏĭĽŒĬĝňĺŇĨĮĶŃěŜŅĺńĬĴŅĔŐėƞœľĬȮŒľƟŏĕňĵĬėŜŅĨŀĭŒĨƟĳŅıĺƞŅŏĮƦĬĔĶħľĶŊŀŏĭĽ 
 
 
 
 
    ĳŅıȮ/,/ȮĬŘŜŅŀńħĸĴ         ĳŅıȮ/,0ȮĵŅĽňĲƤĬ 
 ĪňŗĴŅȮ: https://healty1.weebly.com/blog/2     ĪňŗĴŅȮ8Ȯhttps://guru.sanook.com/8695/  
  ĬŘŜŅŀńħĸĴȮȮȮ: ,,,,,,,,,,,,,,,,,          ĵŅĽňĲƤĬȮ:Ȯ,,,,,,,,,,,,,,,,, 
  
 
 
 
 
    ĳŅıȮ/,1ȮĵŅħĴ          ĳŅıȮ/,2ȮĵŅĸħĔĶħ 
 ĪňŗĴŅȮ:Ȯhttps://www.sanook.com/health/3015 ȮȮȮȮȮĪňŗĴŅȮ: https://medthai.com/ŀňőĬȮȮȮȮ 
   ĵŅħĴȮȮȮ: ,,,,,,,,,,,,,,,,        ȮȮȮȮȮȮȮȮ ĵŅĸħĔĶħȮȮȮ: ,,,,,,,,,,,,,,,, 
  
   
 
              
    ĳŅıȮ/,3ȮĽĭŌƞ           ĳŅıȮ/,4ȮĬŘŜŅĽƟĴĽŅĵĝŌ 
 ĪňŗĴŅȮ8Ȯhttp://www.care.co.th      ȮȮȮȮȮȮȮȮȮȮȮȮĪňŗĴŅȮ:Ȯhttps://koomca.com/0.30/,html 
   ĽĭŌƞȮȮȮ: ,,,,,,,,,,,,,,,        ȮȮȮ   ĬŘŜŅĽƟĴĽŅĵĝŌȮ:Ȯ,,,,,,,,,,,,,, 
 

ȮȮĕńŘĬĪňŗȮ/ȮĽĶƟŅĚėĺŅĴĽĬŒě 



 

ĝŋħĪňŗȮ/ȮȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ 

 

ľĸŀħœĲĽĺƞŅĚœħƟŀĵƞŅĚœĶ 
ŐĭĨŏĨŀĶňŗįĸœĴƟĴňĔĶŃŐĽœĲĲƚŅĪňŗěŃĽŅĴŅĶĩĝŅĶƢĪőĪĶĻńıĪƢœħƟľĶŊŀœĴƞ ŀĵƞŅĚœĶ 

11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅıȮ/,5ȮŐĭĨŏĨŀĶňŗįĸœĴƟȮ 
ĪňŗĴŅȮ: https://portal.weloveshopping.com/product/L90578117 

 ? 
 
   
   
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮȮ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮȮȮȮȮȮ

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮȮȮȮȮȮ
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 ĭńĨĶĔŇěĔĶĶĴĪňŗȮ2 
   

 
 
 
  

    ĔŇěĔĶĶĴȮŏĶŊŗŀĚȮĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĽŅĶĸŃĸŅĵ 
 
 
  ěŋħĮĶŃĽĚėƢȮ  
 

  /,ȮȮĻŉĔļŅĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮŐĸŃĽŅĶĸŃĸŅĵĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 
  2. ȮŀīŇĭŅĵŏľĨŋįĸĪňŗĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢĬŜŅœĲĲƚŅœħƟŐĨĔĨƞŅĚĔńĬ 
  1,ȮȮěŜŅŐĬĔĮĶŃŏĳĪĕŀĚĽŅĶĸŃĸŅĵȮȮőħĵŒĝƟĔŅĶŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽŐĸŃĔŅĶĬŜŅœĲĲƚŅĕŀĚ

ĽŅĶĸŃĸŅĵŏĮƦĬŏĔĦĤƢœħƟ 
  2,ȮȮŀīŇĭŅĵŐĸŃĽĶŋĮœħƟĺƞŅĽŅĶŒħŏĮƦĬŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞȮľĶŊŀŀŇŏĸŖĔőĪĶœĸĨƢŀƞŀĬ 
 
 
   ŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴň 
 

  /,ȮȮľĸŀħĪħĸŀĚĕĬŅħŏĸŖĔȮȮ/0ȮľĸŀħȮ 
  0,ȮȮŏėĶŊŗŀĚĨĶĺěĔŅĶĬŜŅœĲĲƚŅȮȮ/ȮĝŋħȮ 
  3.  ĔĶŃĭŀĔĨĺĚĕĬŅħȮ/.Ȯcm3 Ȯ/ȮŒĭ 
  4.ȮȮĪňŗĨńŘĚľĸŀħĪħĸŀĚȮ1 ŀńĬ 
  3,ȮȮĔĶŃěĔĬŅĿŇĔŅľĶŊŀŐįƞĬĔĶŃěĔȮ/ȮŀńĬȮ 
  4,ȮȮŐĪƞĚŐĔƟĺėĬȮ1 ŀńĬ 
  5,ȮȮĽŅĶĸŃĸŅĵȮȮHCl, CH3COOH, NaCl, KNO3 , NaOH , KOH , NH3 , 
   CH3COONa , NH4Cl , C2H5OH ŐĸŃȮC12H22O11 ŏĕƟĴĕƟĬȮ/Ȯmol/dm3Ȯ 
  6,ȮȮĔĶŃħŅļĸŇĨĴńĽĽňŐħĚŐĸŃĽňĬŘŜŅŏĚŇĬȮĝĬŇħĸŃȮ/0ȮĝŇŘĬȮ 
  7,ȮȮĬŘŜŅĔĸńŗĬȮȮ0.Ȯcm3 
  Ȯ  

ĕńŘĬĪňŗȮ0ȮĽŜŅĶĺěŐĸŃėƟĬľŅ 

ėŜŅĝňŘŐěĚȮ ŒľƟĬńĔŏĶňĵĬĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŇěĔĶĶĴĨŅĴĕńŘĬĨŀĬĪňŗĔŜŅľĬħȮ 
 

ŏĨĶňĵĴŀŋĮĔĶĦƢıĶƟŀĴŐĸƟĺ 
ĴŅŏĶŇŗĴĪħĸŀĚĔńĬŏĸĵėĶńĭ 
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 ȮȮȮĺŇīňĪħĸŀĚ 
    
  1. ŒĽƞĽŅĶĸŃĸŅĵȮȮȮHCl, CH3COOH, NaCl, KNO3 , NaOH , KOH , NH3 , 
   CH3COONa , NH4Cl , C2H5OH ŐĸŃȮC12H22O11 ŏĕƟĴĕƟĬȮ/Ȯmol/dm3ȮĮĶŇĴŅĨĶȮ2Ȯcm3 

 ĸĚŒĬľĸŀħĪħĸŀĚĕĬŅħŏĸŖĔľĸŀħĸŃĝĬŇħ 
  0,ȮȮĪħĽŀĭĔŅĶŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽĪńŘĚĽňŐħĚŐĸŃĽňĬŘŜŅŏĚŇĬĕŀĚĽŅĶĸŃĸŅĵĕƟŅĚĨƟĬ 
  1,ȮȮĪħĽŀĭĔŅĶĬŜŅœĲĲƚŅĕŀĚĽŅĶĸŃĸŅĵŐĨƞĸŃĝĬŇħȮőħĵěŋƞĴĸĺħĨńĺĬŜŅĕŀĚŏėĶŊŗŀĚĨĶĺěȮȮȮȮȮȮȮȮȮȮȮ

 ĔŅĶĬŜŅ œĲĲƚŅŒľƟĸŉĔŏĪƞŅŕȮĔńĬȮĽńĚŏĔĨėĺŅĴĽĺƞŅĚĕŀĚľĸŀħœĲ 
 
   
ȮȮ 
 
 
 
 
 
 
 
        
           ĳŅıȮ0,/ȮĔŅĶĪħĽŀĭĔŅĶĬŜŅœĲĲƚŅ 
 
 
 
 
 
 
 
 
 
 

 

ĪŜŅĔŅĶĪħĸŀĚŏĽĶŖěŏĶňĵĭĶƟŀĵŐĸƟĺȮ 
ŀĵƞŅĸŊĴĭńĬĪŉĔįĸĔŅĶĪħĸŀĚ 
ŒĬľĬƟŅĩńħœĮħƟĺĵĬŃėĶńĭ 



 

ĝŋħĪňŗȮ/ȮȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ 

 

/2Ȯ 
 

 
  
   ȮȮĭńĬĪŉĔįĸĔŅĶĪħĸŀĚ 
 
  

ĽŅĶĸŃĸŅĵ 
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗĽńĚŏĔĨœħƟ 

ĔŅĶŏĮĸňŗĵĬĽň 
ĕŀĚĔĶŃħŅļĸŇĨĴńĽ 

ĔŅĶĬŜŅœĲĲƚŅ 
ėĺŅĴĽĺƞŅĚ 
ĕŀĚľĸŀħœĲ 

HCl    
CH3COOH    

NaCl    
KNO3    
NaOH    
KOH    
NH3    

CH3COONa    
NH4Cl    
C2H5OH    
C12H22O11    

 
    
    ȮȮȮȮȮȮȮėŜŅĩŅĴŏıŊŗŀĔŅĶėŇħĺŇŏėĶŅŃľƢ 
   
 ? ĩƟŅŒĝƟĽĴĭńĨŇĔŅĶŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽŏĮƦĬŏĔĦĤƢȮĽŅĴŅĶĩěŜŅŐĬĔĽŅĶĸŃĸŅĵœħƟĔňŗĮĶŃŏĳĪ

ŀŃœĶĭƟŅĚ 
   Ȯ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮȮ 
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ŀŃœĶĭƟŅĚ 
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ĭńĨĶŏĬŊŘŀľŅĪňŗȮ/Ȯ 
ŏĶŊŗŀĚȮĔĶħ-ŏĭĽŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

 ȮȮ 
 ėŜŅĝňŘŐěĚ ŒľƟĬńĔŏĶňĵĬĻŉĔļŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴěŅĔĭńĨĶŏĬŊŘŀľŅ 
        
   ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŏĶŅěŃıĭĔńĭĽŅĶĨƞŅĚȮŕȮĞŉŗĚĭŅĚĝĬŇħĴňĽĴĭńĨŇŏĮƦĬĔĶħȮĭŅĚĝĬŇħĴňĽĴĭńĨŇŏĮƦĬ

ŏĭĽȮĔĶħœħƟŐĔƞȮĬŘŜŅĽƟĴŐĸŃĬŘŜŅįĸœĴƟĪňŗĴňĶĽŏĮĶňŘĵĺĮĶŃĔŀĭħƟĺĵĔĶħĞŇĨĶŇĔĞŉŗĚĴňŀĵŌƞŒĬĽƟĴȮĴŃĬŅĺȮ
ĽƟĴőŀȮĬŘŜŅŀńħĸĴĮĶŃĔŀĭħƟĺĵĔĶħėŅĶƢĭŀĬŇĔȮȮĬŘŜŅĽƟĴĽŅĵĝŌ ĔĶħœŁőħĶėĸŀĶŇĔŒĝƟŒĬĽŅĶĪŜŅȮ
ėĺŅĴĽŃŀŅħıŊŘĬĭƟŅĬȮĽƞĺĬŏĭĽœħƟŐĔƞȮĽĭŌƞȮįĚĞńĔĲŀĔȮįĚĲŌȮĬŘŜŅĵŅĪŜŅėĺŅĴĽŃŀŅħĔĶŃěĔȮŏĮƦĬĨƟĬ 

Ȯ 
 
 
 
 
 
Ȯ 
  

 
 ĳŅı 2.2 ĔĶħ-ŏĭĽȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

ĪňŗĴŅȮ: http://monmysci.blogspot.com/2015/11/blog-post_18.html 
  

 ĨŅĶŅĚĪňŗȮ/ȮėŋĦĽĴĭńĨŇĕŀĚĔĶħ-ŏĭĽ 
 

ėŋĦĽĴĭńĨŇĕŀĚĔĶħ ėŋĦĽĴĭńĨŇĕŀĚŏĭĽ 
1.ȮĴňĶĽŏĮĶňŘĵĺ ĴňķĪīŇśĔńħĔĶƞŀĬ 
2.ȮĬŜŅœĲĲƚŅœħƟ 
3. ĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺŐĨĔĨńĺŒľƟȮH)ľĶŊŀȮH3O

+ 
2,ŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽěŅĔĽňĬŘŜŅŏĚŇĬŏĮƦĬĽňŐħĚ 
5. ŏĴŊŗŀĪŜŅĮĢŇĔŇĶŇĵŅĔńĭŏĭĽȮěŃŏĔŇħŏĔĸŊŀĔńĭĬŘŜŅ 
4,ȮĴňėƞŅȮpH ĬƟŀĵĔĺƞŅȮ5 
5,ȮĪŜŅĮĢŇĔŇĶŇĵŅĔńĭėŅĶƢĭŀŏĬĨȮ&CaCO3'ȮȮȮȮȮȮȮȮȮȮȮȮ
œħƟŐĔƠĽȮCO2Ȯ 

1. ĴňĶĽİŅħȮĸŊŗĬĴŊŀėĸƟŅĵĽĭŌƞ 
2.ȮĬŜŅœĲĲƚŅœħƟ 
3. ĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺŐĨĔĨńĺœħƟȮOH- 
2,ŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽěŅĔĽňŐħĚŏĮƦĬĽňĬŘŜŅŏĚŇĬ 
3,ȮŏĴŊŗŀĪŜŅĮĢŇĔŇĶŇĵŅĔńĭĔĶħȮěŃŏĔŇħŏĔĸŊŀĔńĭĬŘŜŅ 
4,ȮĴňėƞŅȮpH ĴŅĔĔĺƞŅȮ5 
5,ȮĨƟĴĔńĭĽŅĶĸŃĸŅĵŐŀĴőĴŏĬňĵĴėĸŀœĶħƢȮ
&NH4Cl'ȮěŃœħƟŐĔƠĽŐŀĴőĴŏĬňĵȮ&NH3' 
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ĳŅıȮ0,0ȮĔŅĶŏĮƦĬŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢĕŀĚĽŅĶ 
  ĪňŗĴŅȮ: https://sites.google.com/site/acidsandbasestutorial/acid 

 
 
 
 
 
 
 
 
 
Ȯ 
 
 
 
 

       

ĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢȮĴňȮ0ȮĮĶŃŏĳĪȮħńĚĬňŘ 
 /,ȮĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞȮ&Strong  electrolyte'ȮėŊŀȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺŐĨĔĨńĺŏĮƦĬ
œŀŀŀĬľĴħȮœħƟŐĔƞȮȮȮȮĔĶħŐĔƞȮŏĭĽŐĔƞȮŏĔĸŊŀĪňŗĸŃĸŅĵĬŘŜŅœħƟȮŏĴŊŗŀĸŃĸŅĵĬŘŜŅěŃœĴƞŏĔŇħĳŅĺŃĽĴħŋĸ
ŏıĶŅŃĴňŐĨƞĮĢŇĔŇĶŇĵŅœĮĕƟŅĚľĬƟŅȮħńĚĽĴĔŅĶ 
 

   HClO4&l'ȮȮȮȮȮȮȮȮȮȮȮȮH+&aq'ȮȮ)ȮȮClO4
-&aq'ȮȮȮȮ 

 0,ȮȮĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŀƞŀĬȮ&Weak  electrolyte'  ėŊŀȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺŐĨĔĨńĺ
ŏĮƦĬœŀŀŀĬŏĸŖĔĬƟŀĵȮœħƟŐĔƞȮĔĶħŀƞŀĬȮŏĭĽŀƞŀĬȮŏĔĸŊŀĪňŗĸŃĸŅĵĬŘŜŅœħƟĬƟŀĵȮŏĴŊŗŀĸŃĸŅĵĬŘŜŅěŃĴň
ĽĳŅĺŃĽĴħŋĸȮŏıĶŅŃĴňĪńŘĚĮĢŇĔŇĶŇĵŅœĮĕƟŅĚľĬƟŅŐĸŃĮĢŇĔŇĶŇĵŅįńĬĔĸńĭȮħńĚĽĴĔŅĶ 
 

   AF1AMMF&l'ȮȮȮȮȮȮ ȮȮȮ ȮF)&aq'ȮȮ)ȮȮAF1AMM
-&aq'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮ  ĽŅĶĸŃĸŅĵĪňŗœĴƞĬŜŅœĲĲƚŅȮŏĶňĵĔĺƞŅȮĽŅĶĸŃĸŅĵĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮ(Non-electrolyte  
solution)  ėŊŀȮĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺœĴƞŐĨĔĨńĺȮěŉĚœĴƞŏĔŇħœŀŀŀĬĭĺĔŐĸŃĸĭĪňŗŏėĸŊŗŀĬĪňŗœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĝƞĬȮĬŘŜŅĭĶŇĽŋĪīŇśȮ*ȮĬŘŜŅŏĝŊŗŀĴȮ*ȮŐŀĸĔŀŁŀĸƢȮŐĸŃȮĵŌŏĶňĵȮ:Ȯ&LF0'0CO ŏĮƦĬĨƟĬ 
  
Ȯ 

ĽŅĶĸŃĸŅĵĪňŗĬŜŅœĲĲƚŅœħƟȮŏĶňĵĔĺƞŅȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮ
&Electrolyte  solution)  ŐĸŃŏĶňĵĔĽŅĶĪňŗŐĨĔĨńĺŏĮƦĬ
œŀŀŀĬŒĬĽŅĶĸŃĸŅĵĺƞŅȮĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢȮŏĝƞĬȮHCl , HNO1Ȯ
, H2SO2Ȯ, CH3COOH , NaOH , KOH , NaCl ŏĮƦĬĨƟĬ   
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ĕńŘĬĪňŗȮ1ȮŀīŇĭŅĵŐĸŃĸĚĕƟŀĽĶŋĮ 
 
  ĭńĨĶĔŇěĔĶĶĴĪňŗȮ3  
  
  ėŜŅĝňŘŐěĚȮȮŒľƟĬńĔŏĶňĵĬĶƞĺĴŀĳŇĮĶŅĵȮŐĸŃĽĶŋĮėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔĶħ-ŏĭĽ 

 Ȯ 
   ĶƞĺĴĺŇŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŐĸŃĶŃĭŋĮĶŃŏĳĪĕŀĚĽŅĶĮĶŃĔŀĭĺƞŅŏĮƦĬȮĔĶħȮŏĭĽȮľĶŊŀŏĔĸŊŀȮ 
  HBr , Mg&OH'0Ȯ*ȮH2S , KOH , NaOH , NH3 , LiBr , HI , CaI2 , CH3COOH  
  - ĔĶħȮ8Ȯźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź 
  -ȮŏĭĽȮ:Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  -ȮŏĔĸŊŀȮ8Ȯźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź, 
 

   ŏĴŊŗŀĬŜŅĽŅĶĸŃĸŅĵȮA ,B , C , D ŐĸŃȮE ĞŉŗĚĴňėĺŅĴŏĕƟĴĕƟĬŏĪƞŅĔńĬȮœĮĪħĽŀĭĔŅĶŏĮĸňŗĵĬĽň
ĕŀĚĔĶŃħŅļĸŇĨĴńĽȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅœĲĲƚŅȮœħƟĕƟŀĴŌĸħńĚĬňŘ 

 

ĽŅĶĸŃĸŅĵ ĔŅĶŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽ ėĺŅĴĽĺƞŅĚĕŀĚľĸŀħœĲ 
A ĽňĬŘŜŅŏĚŇĬȮȮȮȮȮȮȮȮȮȮĽňŐħĚ ĽĺƞŅĚĴŅĔ 
B œĴƞŏĮĸňŗĵĬĽň œĴƞĽĺƞŅĚ 
C ĽňŐħĚȮȮȮȮȮȮȮȮȮĽňĬŘŜŅŏĚŇĬ ĽĺƞŅĚĴŅĔ 
D ĽňĬŘŜŅŏĚŇĬȮȮȮȮȮȮȮȮȮĽňŐħĚ ĽĺƞŅĚŏĸŖĔĬƟŀĵ 
E œĴƞŏĮĸňŗĵĬĽň ĽĺƞŅĚĴŅĔ 

 

 - ĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞȮėŊŀĽŅĶŒħ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 - ĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŀƞŀĬȮėŊŀĽŅĶŒħ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 -ȮĽŅĶĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮėŊŀĽŅĶŒħ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 - ĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞĪňŗŐĽħĚĽĴĭńĨŇŏĮƦĬĔĶħȮėŊŀĽŅĶŒħ 
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 - ĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞĪňŗŐĽħĚĽĴĭńĨŇŏĮƦĬĔĸŅĚȮėŊŀĽŅĶŒħ    
  ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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ĕńŘĬĪňŗȮ2ȮĕĵŅĵėĺŅĴĶŌƟ 
 
 
  ĭńĨĶĔŇěĔĶĶĴĪňŗȮ4 
 
  ėŜŅĝňŘŐěĚȮȮŒľƟĬńĔŏĶňĵĬĶƞĺĴŀĳŇĮĶŅĵȮŐĸŃĨŀĭėŜŅĩŅĴĨƞŀœĮĬňŘ  
   ȮȮȮȮıĶƟŀĴĪńŘĚĬŜŅŏĽĬŀįĸĔŅĶŀĳŇĮĶŅĵľĬƟŅĝńŘĬŏĶňĵĬ 
 
   
  ³ ıŇěŅĶĦŅĽŅĶĸŃĸŅĵĨƞŀœĮĬňŘȮŏĕňĵĬĝŊŗŀĽŅĶĸŃĸŅĵȮĶŃĭŋĺƞŅŏĮƦĬĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮ

ľĶŊŀĽŅĶĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢĸĚŒĬĝƞŀĚĺƞŅĚŒľƟĩŌĔĨƟŀĚȮ 
 

ĽŅĶĸŃĸŅĵ ĝŊŗŀĽŅĶĸŃĸŅĵ ĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢȮ-
ĽŅĶĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 

ĮĶŃőĵĝĬƢ 

HCl    
Ca&OH'0    

NH3    
NaCl    

C2H5OH    
CH3COOH    
C6H12O6    

 
      
  ³ȮĬńĔŏĶňĵĬěŃĬŜŅėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢĴŅŒĝƟĮĶŃőĵĝĬƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟ

ŀĵƞŅĚœĶĭƟŅĚ 
  źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,,,,, 
  źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,,,,, 
  źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,,,,, 
  źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,,,,, 
  źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,,,,, 
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  ĭńĨĶĔŇěĔĶĶĴĪňŗȮ5 
   
 ėŜŅĝňŘŐěĚȮȮŒľƟĬńĔŏĶňĵĬŀƞŅĬĕƟŀėĺŅĴĪňŗĔŜŅľĬħŒľƟŐĸƟĺĪŜŅŏėĶŊŗŀĚľĴŅĵ VȮľĬƟŅĕƟŀėĺŅĴȮȮ 
  ȮȮȮȮȮĪňŗėŇħĺƞŅĩŌĔĨƟŀĚȮŐĸŃĪŜŅŏėĶŊŗŀĚľĴŅĵȮñȮľĬƟŅĕƟŀėĺŅĴĪňŗėŇħĺƞŅœĴƞĩŌĔĨƟŀĚ 
 
 

 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0,ȮĽŅĶĸŃĸŅĵĪňŗŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽěŅĔĽňĬŘŜŅŏĚŇĬŏĮƦĬĽňŐħĚŏĮƦĬĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢ 

/,ȮĽŅĶĸŃĸŅĵĔĶħŐŀĞňĨŇĔŏĮƦĬŀŇŏĸŖĔőĪĶœĸĨƢŀƞŀĬŏĮĸňŗĵĬĽňĔĶŃħŅļĸŇĨĴńĽěŅĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽňĬŘŜŅŏĚŇĬŏĮƦĬĽňŐħĚ 

ĕńŘĬĪňŗȮ3ȮĮĶŃŏĴŇĬįĸ 

1,ȮĽŅĶĸŃĸŅĵĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮŏĮƦĬĽŅĶĪňŗĸŃĸŅĵĬŘŜŅŐĸƟĺœĴƞŐĨĔĨńĺȮěŉĚœĴƞĬŜŅœĲĲƚŅ 

2,ȮŏĔĸŊŀŒĬĽĩŅĬŃĕŀĚŐĕŖĚěŃœĴƞĬŜŅœĲĲƚŅȮŐĨƞŏĴŊŗŀľĸŀĴŏľĸĺěŃĬŜŅœĲĲƚŅœħƟȮŏĝƞĬȮ
őĞŏħňĵĴėĸŀœĶħƢȮ 
 
3,ȮĔĶħŏĴŊŗŀĪŜŅĮĢŇĔŇĶŇĵŅĔńĭŏĔĸŊŀėŅĶƢĭŀŏĬĨŐĸŃœŀőħĶŏěĬėŅĶƢĭŀŏĬĨœħƟŐĔƠĽ
ėŅĶƢĭŀĬœħŀŀĔœĞħƢ 

4,ȮHBr ŏĮƦĬĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞ 

5,ȮĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŐĔƞĪňŗĴňĽĴĭńĨŇŏĮƦĬĔĸŅĚȮŏĴŊŗŀĪħĽŀĭĔńĭĔĶŃħŅļĸŇĨĴńĽěŃœĴƞ
ŏĮĸňŗĵĬĽňȮŐĸŃĪħĽŀĭėĺŅĴĽĺƞŅĚĕŀĚľĸŀħœĲıĭĺƞŅľĸŀħœĲœĴƞĽĺƞŅĚ 

6,ȮĔĸŌőėĽŏĮƦĬĽŅĶĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 

7,ȮĔŅĶŐĨĔĨńĺĕŀĚĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢŀƞŀĬŏĮƦĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗįńĬĔĸńĭœħƟ 

/.,ȮĽŅĶŀŇŏĸŖĔőĪĶœĸĨƢȮœħƟŐĔƞȮĔĶħȮŏĭĽȮŐĸŃŏĔĸŊŀ 
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  ĭńĨĶĔŇěĔĶĶĴĪňŗȮ6 
 

 ėŜŅĝňŘŐěĚȮȮŒľƟĬńĔŏĶňĵĬĽĶŋĮŀĚėƢėĺŅĴĶŌƟĪňŗœħƟĶńĭěŅĔĔŅĶĻŉĔļŅȮŏĶŊŗŀĚȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢ 
  ȮȮȮȮŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢȮőħĵĬŜŅŏĽĬŀĕƟŀĴŌĸŒĬĶŌĮĕŀĚįńĚĴőĬĪńĻĬƢ 
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23 
 

ŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬ 
 

 ĶŅĵĺŇĝŅȮŏėĴňȮ1  ȮȮȮȮȮȮĶľńĽĺŇĝŅȮȮĺ12223ȮȮ ȮȮȮȮȮȮ  ĝńŘĬĴńīĵĴĻŉĔļŅĮƖĪňŗȮ5 
 ĝŋħĪňŗȮ/ȮŏĶŊŗŀĚȮĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢŐĸŃĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ Ȯ  ŏĺĸŅȮ/.ȮĬŅĪň 
 

 
 ėŜŅĝňŘŐěĚ   /,ȮŐĭĭĪħĽŀĭľĸńĚŏĶňĵĬŏĮƦĬŐĭĭĪħĽŀĭŐĭĭŏĸŊŀĔĨŀĭȮ3ȮĨńĺŏĸŊŀĔȮ 
       ěŜŅĬĺĬȮ/.ȮĕƟŀŕȮĸŃȮ/ȮėŃŐĬĬ 
      0,ȮŒľƟĬńĔŏĶňĵĬŏĸŊŀĔėŜŅĨŀĭĪňŗĩŌĔĨƟŀĚĪňŗĽŋħŏıňĵĚėŜŅĨŀĭŏħňĵĺȮŐĸŃĪŜŅŏėĶŊŗŀĚľĴŅĵ

     ĔŅĔĭŅĪȮ&X'ȮĸĚŒĬĔĶŃħŅļėŜŅĨŀĭ 
 ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((4.  

/,ȮȮĕƟŀŒħěńħŏĮƦĬĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢ 
   Ĕ,ȮȮĬŘŜŅĭĶŇĽŋĪīŇśȮȮĬŘŜŅĽĭŌƞȮȮĬĴȮȮ 
   ĕ,ȮȮŐŀĴőĴŏĬňĵȮĬŘŜŅĽƟĴĽŅĵĝŌȮȮĬŘŜŅŏĔĸŊŀ 
   ė,ȮȮĬŘŜŅĵŅĸƟŅĚěŅĬȮȮŐŀĸĔŀŁŀĸƢ ĬŘŜŅĮŌĬŒĽ 
   Ě,ȮȮĬŘŜŅĨŅĸĪĶŅĵȮĬŘŜŅĵŅĸƟŅĚľƟŀĚĬŘŜŅȮȮĵŅĸħĔĶħȮ 
   ě,ȮȮĬŘŜŅŀńħĸĴȮȮŏĔĸŊŀĮĶŋĚŀŅľŅĶȮȮĬŘŜŅĨŅĸĪĶŅĵȮȮ 
 
  0,ȮȮĕƟŀŒħěńħŏĮƦĬĽŅĶĸŃĸŅĵĬŀĬŀŇŏĸŖĔőĪĶœĸĨƢ 
   Ĕ,ȮȮA4F/0M4Ȯ*ȮA0F3MFȮ*ȮAF1AMMAF1Ȯ 
   ĕ,ȮȮA_&OH'0Ȯ*ȮHCl *ȮF0QȮȮ 
   ė,ȮȮLF1Ȯ*ȮAF1AMMFȮ*ȮL_MFȮȮȮ 
   Ě,ȮȮFALȮ*Ȯ?eAjȮ*ȮF0QM2Ȯ 
   ě,ȮȮ&NH2'0CO , HF , NaCl 
 
  1,ȮȮĕƟŀŒħĨƞŀœĮĬňŘŏĮƦĬŏĭĽ   
   Ĕ,ȮȮA4F/0M4Ȯ 
   ĕ,ȮȮAF1AMMFȮ 
   ė,Ȯ C6H5NH2 
   Ě,ȮȮAF1MFȮȮȮ 
   ě,ȮȮHOCl 

 




