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Name:

Ionic bonding, Covalent bonding, and electron dot diagrams

Period:

Octet rule

1.
What is the octet rule? Atoms desire 8 electrons in their outer shell.

2.
Complete the following table

	Element
	Periodic table group
	Number of outer or valence electrons
	Number of additional electrons needed to fill outer energy level

	Hydrogen
	1A 
	1
	1

	Carbon
	4A
	4
	4

	Nitrogen
	5A
	5
	3

	Oxygen
	6A
	6
	2

	Chlorine
	7A
	7
	1

	Silicon
	4A
	4
	4

	Phosphorus
	5A
	5
	3

	Sulfur
	6A
	6
	2

	Bromine
	7A
	7
	1


3.
Why is hydrogen stable with only 2 outer electrons instead of 8 outer electrons?


Hydrogen’s outer shell holds a maximum of 2 electrons.

4.
Why does the 8A periodic table group not react with other elements?


Elements in group 8A already have 8 valence electrons.

Introduction to ionic compounds

http://www.elmhurst.edu/~chm/vchembook/143Aioniccpds.html
5.
What is the difference between an atom and an ion?


An atom is neutral with no charge, while an ion is a charged particle.

6.
How do cations form?


Cations form when metals give away one or more electrons and become positive.

7.
Why do metals tend to form positive ions?


They have fewer valence electrons so it’s easier to give than to receive. They have a lower EN value so they are not holding on tightly to their electrons.
8.
How do anions form?


Anions form when non-metals receive one or more electrons and become negative. 
9.
Why do nonmetals tend to form negative ions?


Non-metals tend to receive electrons. They have a higher EN value so they are holding on to their electrons tightly.
10.
What holds the positive and negative ions together in an ionic bond?


The interaction from positive and negative ions attracting one another

Lewis structures or electron dot diagrams

http://www.ausetute.com.au/lewisstr.html
11.
What is a Lewis structure of dot diagram?


Lewis structure of dot diagrams consists of the atomic symbol surrounded by the number of valence electrons that atom contains.

12.
Draw dot diagrams for each of the following elements

     *


    **


     *


   *

Sodium

Calcium

Aluminum *
        *
Carbon *







    *


   *

      **


   **


    **


 **

* Nitrogen *
         * Sulfur  **
        *
Fluorine**
     **
Argon **

       *


    *


    **


 **

Dot diagrams for ionic compounds

http://www.saskschools.ca/curr_content/chem20/ionicpds/edotcpds.html
14.
Write the dot diagrams for each of the following compounds



 **


         **
        **

    **

   **

 **

NaCl    Na*   *Cl**

MgCl2
    **Cl*   *Mg*   *Cl**
Al2O3    **O**  **Al*  *O* *Al**  **O**



 **


         **
        **



   **

15.
Complete the following table

	Metal element
	Number of outer electrons
	Charge of metal ion
	Nonmetal element
	Number of outer electrons
	Charge of nonmetal ion
	Formula of metal + nonmetal compound
	Dot diagram of compound

	Potassium
	1
	+1
	Fluorine
	7
	-1
	KF
	


	Calcium
	2
	+2
	Oxygen
	6
	-2
	CaO
	           **

 Ca**  O**

           **



	Sodium
	1
	+1
	Sulfur
	6
	-2
	NaxS
	            **

 Na*  *S* *Na

            **



	Magnesium
	2
	+2
	Chlorine
	7
	-1
	MgCl2
	     **                 **

 **Cl*  *Mg*  *Cl**

     **                 **




Covalent Bonds

16.
How is a covalent bond formed?


Sharing of electrons

17.
Ionic compounds are formed by a metal and a nonmetal. What types of elements form covalent bonds?


Nonmetal and nonmetal

Diatomic elements

http://dl.clackamas.cc.or.us/ch104-08/elements.htm
18.
Draw a dot diagram and tell the number of electrons shared by each diatomic element










      **
       **

H2   H*  *H 2 shared e-
N2   **N*** ***N**  6 shared e-     O2      O** **O**  4 shared e-




          **     **





      **         **



F2     **F*  *F**  2 shared e-





      



          **     **

Dot diagrams for some covalent molecules

http://www.chemguide.co.uk/atoms/bonding/covalent.html
19.
Draw dot diagrams for the following compounds





   **

Hydrogen chloride HCl    H*  *Cl**




   **



          H



           *



          *

Methane CH4       H* *C* *H


          *



           *




H

Ammonia NH3           **


H* *N* *H



        *

        

         *



         H




**

Water H2O               **O* *H



*




*




H

20.  Complete the following tutorial.

http://bcs.whfreeman.com/thelifewire/content/chp02/02020.html
21.  Describe polarity. 


A compound where two different atoms share electrons unequally.  

22.  Draw two polar molecules and two nonpolar molecules.  Make sure to represent which side of a molecule is positive and which side is negative.

Polar:  H20         -         **

                    **O* *H



*




*




H
+
Polar: HCl                                 **

+      H*  *Cl**    -




   **



       **   **
Nonpolar:  F2        **F**F** 
(identical EM values, so share electrons equally)

   
       **   **

Nonpolar:  CH4          H



           *



          *

  H* *C* *H


          *



           *




H

(similar low electronegativities, so attract shared electrons equally) 



                    *


K  *         ** F **


                   **











