Covalent Compounds
Characteristics:

• Single units are called ​​​​​​​​​​​​​​​​​​​​____________________________________________
• Relatively __________________________________________________ and ________________________________________________________
• Have ___________________________________________________ and ______________________________________________________
Examples:   sugar           water         natural gas (methane)


      C6H12O6            H2O               CH4
Covalent Bond
• Formed by two atoms _________________________________________________________________________________________ between them
• Sharing may be _______________________ or _______________________

   forms a ​​​​​​​​​​​​​​​__________________________________covalent bond




        forms a ____________________________ covalent bond 
                                       electrons attracted to one of the atoms in the bond more than the other










creates a ____________________________
        (+= partially positive   

        (- = partially negative

How do you know what type of bond will form between two atoms?
Chart of Electronegativity

∙ Each element is assigned an numerical value 

∙ The __________________________________ the value, the __________________________________________________________________________________
∙ Increases left to right on periodic table, decreases top to bottom

∙ If the difference in e-neg values of the two atoms is:


       less than ____________            
     the bond is     ________________________________ covalent

         from ____________ to less than _____________     the bond is      ______________________________  covalent


       _____________ or greater                     the bond is      _______________________________
Lewis Structures (Electron Dot Structures)

for Elements

Symbol of element is surrounded by dots and/or dashes that represent valence electrons

  Ex:       Na

Li

Mg

C

S

Ne
Lewis Structures (Electron Dot Structures) 
for Molecular Compounds
( Count up total number of valence e- of all atoms

( Distribute them in a way so that:



hydrogen and alkali metals are surrounded by 2 e-


alkaline earth metals are surrounded by 4 e-


boron group elements are surrounded by 6 e-


carbon group and beyond follow the Octet Rule (surround with 8 electrons)
( A dash = 2 e- = single bond
 
Ex:   H2O




          
Cl2




N2
BeH2
SO4-2
CO2

Formal Charges

( Charges assigned to each atom in a Lewis structure

( Answers the question: ____________________________________________________________________________?

  # of valence e-



all unbonded e-

- number of e- in structure

½ of electrons in its bonds

   formal charge

Ex:    CO2
             O – C – O             O = C = O
                            6     4      6             6      4      6

                           -7    -4    -5            -6     -4     -6
                           -1     0   +1             0      0      0
   The Lewis structure with the formal charges ____________________________________________ (the second one in this case)
   is the better prediction regarding the true structure of the molecule.
Exceptions to Octet Rule

( Atoms with ____________________________________________________________________ (see above)

( Atoms with ___________________________________________________________________
( Molecules with an ____________________________________________________________ of electrons
Bond Strength

Comparing bonds between the same atoms,

_____________________________________ bond strength<double bond strength<__________________________________ bond strength

Bond Length

Comparing bonds between the same atoms, 

_______________________________________ bond length>double bond length>_____________________________________ bond length

Resonance Structures

( When two or more _________________________________________________________________ can be drawn for one molecule

Ex:  NO3-1

So … we should detect one short bond (double) and 2 longer bonds (singles)
However ... we find ______________________________________________________________, intermediate of single and double

     How do we explain this?

( Electrons are ______________________________________________________
- The double bond is moving from one atom to another

- This leads to an ________________________________________________________________________________ 

- This leads to _________________________________________________________________________

Ex: Benzene, C6H6

Metallic Bond

( Most metals have 1-3 valence electrons

( Most metals have empty d orbitals


( The valence electrons are loosely held and freely move from one nucleus to another

