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Chapter 11 

  Valence s, p, and (sometimes) d orbitals 
combine to make hybrid orbitals.   

  One hybrid orbital is needed for each electron 
region – whether it is a single, double, or triple 
bond.    

  2 electron regions:  sp 

  3 electron regions:  sp2 

  4 electron regions:  sp3 

  5 electron regions:  sp3d 

  6 electron regions:  sp3d2 
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  When s & p orbitals overlap, they form hybrid 
orbitals. 

  The resulting orbitals have shapes that reflects the 
shape of both original orbital wave functions. 
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  Methane (CH4) is a covalent compound that exists 
as a TETRAHEDRAL molecule. 

  Four hybrid orbitals are needed for carbon to make 
four bonds to hydrogens.  

  The one 2s and three 2p orbitals of the 2nd energy 
level hybridize to make four degenerate (same 
energy) sp3 hybrid orbitals. 
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  Consider the electron dot structure of ethene, C2H4. 

  To form the three bonding regions present around each 
carbon of ethene, 3 hybrid orbitals are needed – sp2 
hybrid orbitals are formed.  A p-orbital is left over. 
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 Pi (π) bond:  
 Bond in which the electron density is above and below the 
axis connecting two bonded nuclei.  

  Consider the electron dot structure of ethyne, C2H2. 

  To form the two bonding regions present around each 
carbon of ethyne, 2 hybrid orbitals are needed – sp 
hybrid orbitals are formed:  


