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Exploring Ionic Bonding using the Atomic Bonding and Structure Program
So far we have discussed atomic structure and have explored some ways that the Periodic Table is organized.  Now it is time to look at ways that atoms can interact with one another to form ions.  We are going to start out by working through a computer tutorial on ionic bonding.  You will work with one partner on this activity.  Each partner must turn in their own worksheet.   You will begin by clicking on the Atomic Bonding and Structure icon, then on Ionic Bonding in the menu.  Note, you do not have to complete the last section on building ionic crystals.  
Part One: Forming Magnesium Chloride

· To figure out how many electrons magnesium and chlorine has in their outer shells, you need to look at the periodic table for the group number that they belong to.  To access the periodic table, click on the “View Periodic Table” button.  You can access this on every page.  The group number tells you how many electrons are in the valence shell of the atoms in that particular group.  
· How many electrons does Magnesium have in its outer shell?_______

· How many electrons does Chlorine have in its outer shell?_______ 

· Will Magnesium gain or lose its valence electrons?  How about Chlorine?  Explain your answer._____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
· What is the chemical formula for Magnesium Chloride?_______

· To figure out the noble gas that shares the same electron structure as the magnesium and chlorine ions follow these directions.  

· Access the Periodic Table

· Put your finger on Chlorine.  Chlorine gained ____ electron(s).  You should slide your finger to the right one space.  What noble gas is your finger on?________  This is your answer.  
· Magnesium lost_____ electrons.  Put your finger on magnesium and slide it two places to the left.  What noble gas is your finger on now?________

Part Two: Forming Ionic Compounds

· To complete this section you must work through 3 examples of ionic compounds.  You will always start by clicking on Na.  The metals are colored green and the nonmetals are colored blue.  You need to use the following three combinations.  

· Na and Cl

· Na and O

· Na and N

· We have worked on how to fill electron shells.  You will need to fill in the atomic shells for the atoms in this program.  Remember

· The first shell can hold a maximum of 2 electrons.

· The second shell can hold a maximum of 8 electrons.  

· The third shell can hold a maximum of 18 electrons.  

· Answer the following questions

· Will oxygen gain or lose electrons?  Explain your answer_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· Do the metals or nonmetals seem to always gain electrons?  Why do you think this is so?________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· Where do you think the different charges come from?______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· Complete the following table

	Combination of Atoms
	What is the charge on the second atom after the reaction?
	What is the Chemical Formula of the compound?
	What is the name of the compound?

	Na and Cl
	-1
	NaCl
	Sodium Chloride

	Na and O
	
	
	

	Na and N
	
	
	


Name___________________________   Period_____________

Notes: Ions and Ionic Bonding

· A Review

· Atoms consist of ______________, neutrons and ___________.  The protons and neutrons are located in the ___________ of the atom.  The electrons exist in ___________________ or shells around the nucleus.  

· The outermost shell of an atom is called the_________________.  The number of electrons in the valence shell tells us how the atom will_____________________.  

· The Octet Rule

· Atoms are most _______________ when their valence shells have ________________ electrons.  

· The only elements that have eight electrons in their valence shell are the _______________________________.  

· Sodium and Chlorine Example: Let’s Make a Deal!!

· Sodium had _______________ in its valence shell and chlorine had ________________ in its valence shell.  

· They both need the _____________ to be stable.  
· It was easier for sodium to give up ________________ than try to gain______________.  

· It was easier for chorine to gain______________ than try to lose________________.  

· Sodium gave up its one electron.  The shell bellow the valence shell already has a ________________.   Therefore sodium is now stable.  

· Chorine gained one electron so it now has ____________in its valence shell, which makes it stable.  

· Since sodium lost an electron, its electron cloud got______________.  

· Since chorine gained an electron, its electron cloud got ________________. 

· Forming the Bond

· Sodium loses one electron so it has one _________ electron than____________.  Protons have a ________________ charge so the sodium will have an overall_____________ charge.  The sodium atom will now be a ______________. 

· Chlorine gains one electron so it has one______________ electron than __________________.  Electrons have a ________________ charge so the chlorine atom will have an overall___________________ charge.  The chlorine atom will now be an _____________________.  

· Which elements like to gain or lose electrons?
· Metals (Groups 1-3) have _________ than four electrons in their valence shells.  They rather ______________electrons to form __________________.  

· Nonmetals (Groups 5-7)  have ___________ than four electrons in their valence shells.  They rather __________ electrons to form ____________________.  

· More Examples

· K and F

· K (Potassium) is in group  ________ so it has _______ valence electrons.   F (Fluorine) is in group ________ so it has ________ valence electrons.   

· Which atom will

·  Lose  electrons?________How many?_________ 

· Gain electrons?___________ How Many?___________.  

· Which atom becomes a(n)

· Cation?_______________

· Anion?________________

· Ca and S

· Ca (Calcium) is in group  ________ so it has _______ valence electrons.   S (Sulfur) is in group ________ so it has ________ valence electrons.   

· Which atom will

·  Lose electrons?________How many?_________ 

· Gain electrons?___________ How Many?___________.  

· Which atom becomes a(n)

· Cation?_______________

· Anion?________________

· Al and N (Turn this page in)

· Al (Aluminum) is in group  ________ so it has _______ valence electrons.   N (Nitrogen) is in group ________ so it has ________ valence electrons.   

· Which atom will

·  Lose  electrons?________How many?_________ 

· Gain electrons?___________ How Many?___________.  

· Which atom becomes a(n)

· Cation?_______________

· Anion?________________

Name____________________        Period________

Partner___________________

Modeling Ions
For the last few lessons, we have been talking about how ions form and ionic bonding.  This activity will help you understand how atoms form ions.  For this activity, each student needs:
· Two Atom templates

· A Ziploc bag of M&Ms (You may eat them when the activity is over)

· A Periodic Table

· A box of colored pencils

1.) Building Lithium and Fluorine

· Use your Atom templates and M&Ms to build a Lithium and Fluorine atom.  Put the appropriate number of M&Ms in the nucleus to represent protons.  Place the other M&Ms in the electron shells around the nucleus.  Now you have two neutral atoms.  

· Complete the following statements by manipulating your models and counting your M&M protons and electrons!
· Lithium has _________ electrons in its valence shell.  It will_____ electrons and become a ___________ charged ion because it has more_____________ than __________.   

· Fluorine has_________ electrons in its valence shell.  It will_____ electrons and become a ___________ charged ion because it has more_____________ than __________.   

· Use your colored pencils to draw your ion models.  Use different colors for the different atom’s protons and electrons to show where the electrons came from.  
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                        Lithium Ion                                      Fluorine Ion
2.) Building Sodium and Phosphorus

· Use your Atom templates and M&Ms to build a sodium and phosphorus atom

· Complete the following statements by manipulating your models and counting your M&M protons and electrons!

· Sodium has _________ electrons in its valence shell.  It will_____ electrons and become a ___________ charged ion because it has more_____________ than __________.   

· Phosphorus has_________ electrons in its valence shell.  It will_____ electrons and become a ___________ charged ion because it has more_____________ than __________.   

· Use your colored pencils to draw your ion models.  Use different colors for the different atom’s protons and electrons to show where the electrons came from.  
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                        Sodium Ion                                   Phosphorus Ion

2.) Building Magnesium and Oxygen

· Use your Atom templates and M&Ms to build a magnesium and oxygen atom

· Complete the following statements by manipulating your models and counting your M&M protons and electrons!

· Magnesium has _________ electrons in its valence shell.  It will_____ electrons and become a ___________ charged ion because it has more_____________ than __________.   

· Oxygen has _______ electrons in its valence shell.  It will_____ electrons and become a ___________ charged ion because it has more_____________ than __________.   

· Use your colored pencils to draw your ion models.  Use different colors for the different atom’s protons and electrons to show where the electrons came from.  
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                     Magnesium Ion                                  Oxygen Ion

Name____________________________  Period_______________

Ions and Ionic Bonding Quiz

1.) Where are the electrons responsible for forming ions located in the atom?  

2.) What does the group number tell us about the atoms in that particular group? 

3.) What groups of elements form cations?  What groups of elements form anions?

4.) Consider Beryllium and Oxygen atoms forming an ionic bond.  Write a paragraph that answers the following questions.  

· How many valence electrons each atom has?
· Which atom will gain or lose electrons?  Explain why you made your choices.  
Which atom becomes a cation or an anion?  Explain your choices.   

· Atom Template
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