Section 5.2 Notes:  Orbitals and 

Electron Configuration Notes
REVIEW:  Orbitals are three dimensional areas in which there is a high probability of finding an electron; 90% of the time an e- will be found there and 10% of the time an e- will be outside that area.  Orbitals do NOT describe how the electron actually moves.
Orbitals do have characteristic shapes, sizes, and energies. 
Remember how Bohr stated in his planetary model of the atom that each orbit has an energy level?  Well, this is true of the quantum mechanical model of the atom, too.  The energy levels in the quantum mechanical model are denoted by letter “n” just as they were in Bohr’s model.
	n = principal energy level that can be divided into sublevels; the higher the principal energy level the further away from the nucleus the e- gets

n indicates the number of sublevels in an atom

n = 1

1 sublevel

n = 2

2 sublevels

n = 3

3 sublevels

n = 4

4 sublevels

	sublevels:  divisions within a principal energy level that contain orbitals


s sublevel contains 1 orbital


p sublevel contains 3 orbitals


d sublevel contains 5 orbitals


f sublevel contains 7 orbitals


Example:


n = 1 means one sublevel

1s


n = 2 means two sublevels

2s, 2p


n = 3 means three sublevels

3s, 3p, 3d


n = 4 means four sublevels

4s, 4p, 4d, 4f

	Orbitals:  space that can hold a MAXIMUM of 2 e- at a time

Sublevel

Number Orbitals

Maximum # e- per Sublevel
s

1

2

p

3

6

d

5

10

f

7

14




Putting It All Together:

Principal energy levels are divided into sublevels which are divided into orbitals which hold a maximum of 2 e- per orbital.  
	Principal Energy Level
	Sublevels
	Number of Orbitals
	Total number of e- in Energy Level
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Electrons can only occupy one orbital at a time.  The other orbitals that are NOT occupied are empty spaces that the e- CAN occupy if it absorbs a quantum of energy and becomes “excited” to move up to a higher energy level!
Electron configuration:  a form of notation which shows 
(a)  how much energy an e- has (1s is lower energy than 2s, 2p is higher than 2s, etc)
(b)  how e- are distributed within the orbitals of the sublevels in a principal energy level (are the e- in the s, p, d, or f sublevel)
(c)  it consists of a series of numbers, letters, and superscripts
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To write an e- configuration, follow the Aufbau Principle, Pauli Exclusion Principle, and Hund’s Rule.

Aufbau Principle:  e- will occupy the lowest principle energy level, sublevel, and orbitals available b/c these are the most stable arrangements of e- available 

The Aufbau Order 

(MEMORIZE – INCLUDE ARROWS)
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Start at the beginning of each arrow, and notice that 4s2 is filled before 3d10 and that after 3d10 is filled 4p6 is filled!  Follow the arrows to decipher what sublevels get filled first!
To write an e‑ configuration, you need the number of electrons in an element.  How can you find the number of e- in an element?  The atomic number indicates the number of protons, and the number of protons equals the number of electrons!
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