
 

 

 

 

 



 





 



 



 

 



 

 



 



 

 ............................................................................................................................ I 

 .......................................................................................................................................... II 

 ............................................................................................................. 1 

  ........................................ 1 

  ........................................................................... 2 

  .......................................................................... 11 

  ................................................................................................................. 12 

.............................. 12 

 ................................................................................................................................... 14 

 .................................................................................................. 18 

 ............................................................ 18 

 ............................................................................................. 18 

 ........................................................................................ 19 

 ........................................................................................................ 20 

 ................................................................................................................................................ 22 

 ..................................................................................................................... 23 

 ................................................................................... 23 

 ............................................................................ 26 

 ................................................................................................. 29 

 ................................................................................... 29 

 ............................................................................ 31 

 .................................................................................................................... 32 

 ................................................. 33 

 ..................................................................................................................... 34 

 ................................................................................................. 35 



 

. 36 

 ............. 38 

 .................................................................................................................... 39 

 ............................................................................................................................... 41 

 ....................................................................................................................................... 47 

 

  



 

 −

 

 −



 

−

 

2𝑂2
∙ − + 2𝐻+

𝑆𝑂𝐷
→  𝐻2𝑂2 + 𝑂2



 

𝑆𝑂𝐷 −𝑀(𝐼𝐼𝐼)(𝑂𝐻−) + 𝑂2
⋅ − + 𝐻+  →   𝑆𝑂𝐷 −𝑀(𝐼𝐼)(𝑂𝐻2) + 𝑂2
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