Background:  Although the exact placement of an electron can never be determined, we can predict, based on their energy level, areas around the nucleus that they can be found.  Those electrons farthest from the nucleus (outermost level of the atom), and therefore having the most energy, are called valence electrons.  The number of valence electrons determines how an atom will react (the chemical behavior).

  Think of a circle, representing the nucleus, with a series of rings around it. Each ring represents a different energy level, or sublevel of that energy level, in which electrons can be found. The ring nearest the nucleus, representing the lowest energy level, is filled first. Each ring can accommodate only a certain amount of electrons. When one ring is “full”, any remaining electrons are forced to go to the next highest ring.  The number of electrons each energy level, (sublevel) can accommodate is as follows:  

Maximum number of Electrons in each sublevel


	Energy level

(street)
	Sublevel

(house #)
	# of orbitals

(# representing rooms in house)
	Maximum # of electrons

(# of people that fill  rooms)

	1, 2, 3, 4, 5…
	s
	1
	2

	2, 3, 4, 5…
	p
	3
	6

	3, 4,5…
	d
	5
	10

	4, 5…
	f
	7
	14


 (the energy levels continue beyond this but for our lab we need only know this many)

Rules to follow, when trying to determine the “address” of an electron.

1) Aufbau principle= Each electron is added one at a time to the lowest energy orbital available until all the electrons of an atom have been accounted for.

2) Pauli exclusion principle=an orbital can hold a maximum of 2 electrons.

3) Octet Rule= Atoms strive to have 8 electrons in their outermost energy level. The exception to this is energy level 1 that is filled with just 2 electrons.

Atoms that have a filled energy level are very stable and are inert (inactive). Atoms that have only 1 valence electron or need only one electron to fill the outer energy level are extremely reactive. You cannot have more than 8 valance electrons. Atoms seek stable arrangements by giving up or sharing electrons. A chemical bond is the force of attraction that holds two atoms together.

Procedure:

1. Use the data table provided or on a separate piece of paper, make a table using the provided data table as a model. 
2. Use the following elements for row headings; hydrogen, helium, lithium, beryllium, calcium, boron, carbon, nitrogen, oxygen, fluorine, neon, sodium, magnesium, aluminum, silicon, phosphorus, sulfur, chlorine, argon.

3. Open your book to page 616-617.
4. Take a circle, representing the energy levels and sublevels that electrons can be found in, around the central nucleus of an atom.  Use the M&M’s to represent the electrons of the atom. Plot the electrons on your circle by filling each energy level according to the background information.
5. Fill in your table.  Remember, the number of valence electrons is equal to the number of electrons in the outermost energy level (house #) and includes all the sublevels of only that energy level.
6. Draw your model and label it showing the name of the element, the atomic #, and the # of valence electrons.

Questions Use your periodic table of elements to help answer the following questions.

1. What do you notice about the elements that come from the same group (column) of the periodic table, in relation to the number of their valence electrons?

2. In the periodic table, as you go across the period (row) from left to right, do you see a pattern in the number of valence electrons? If so, what is it?

3. Based on the patterns you have seen, predict the number of valence electrons in each of the following elements: calcium, arsenic, radon, iodine and cesium.

4.  What elements from you table are very stable and inert?  Why? (hint, see background of lab)
5. What elements from your table are very reactive?  Why? (hint, see background of lab)
Use a short form lab.  Labs will be graded based on data table, models drawn and labeled, and demonstration of thought in answers given.
	Element name
	Atomic #
	# protons
	# electrons
	Electron energy level address
	# valance electrons
	Model

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


