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Electron Configurations

CSCOPE Unit 04 Lesson 01 Day 3

	01.  What does the atomic number tell us about the number of electrons in an atom?
	

	
	

	02. Where are electrons located in 

an atom?
	

	
	

	03. What does a row in the Periodic Table represent?
	

	
	

	04. How can the charge on an element be predicted from the Periodic Table? 
	

	
	

	05. How can the number of valence electrons for an element be predicted from the Periodic Table?
	


Quantum Numbers 

Principal energy levels


◊     Reflect the distance an electron is from the nucleus

◊     Use numbers: n = 1, n = 2, n = 3, etc.

◊     Larger numbers mean increasing distance from nucleus and increasing 

      energy

 
Sublevels



◊     Use letters: s, p, d, f

◊     In this order, they increase in energy – remember smart people don't fail

Orbitals



◊     Orbitals have shapes

●     Any “s” is round

●     Any “p” is dumbbell-shaped  
●     The “d” and “f” have more complicated shapes

◊     Each orbital can hold two electrons

◊     The numbers and kinds of orbitals depends on the principal energy 

       level and the energy sublevel


There is one “s” orbital in the 1st principal energy level.


There is one “s” and three “p” orbitals in the 2nd principal energy level.


There is one “s,” three “p,” and five “d” orbitals in the 3rd principal energy 

           level.

There is one “s,” three “p,” five “d,” and seven “f” orbitals in the 4th through 7th principal energy levels.

Spin



◊     Electrons act as if they were “spinning” like a top

◊     The axis of that spin can either point “up”… ( …or it can point “down”… ( …

     Three rules determine orbital notations and electron configurations

◊     Aufbau Principle

●     The Lazy Man’s Rule…fill up the lowest shelves first so you don’t 

       have to climb the ladder as high 


●     As protons are added one by one to the nucleus to build up the 

                  elements, electrons are similarly added to the atomic orbitals of 

                  lowest energy first in a specific order


●     The order of filling atomic orbitals of lowest energy first has been

       determined experimentally and the pattern, with a few exceptions,

       can be obtained two ways: 




(1) From the periodic table – more on this later

(2) From the following mnemonic diagram ( the Aufbau Diagram
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◊     Pauli Exclusion Principle – more on this tomorrow.


◊     Hund’s Rule – more on this tomorrow.

	06.  How many electrons can the “s” sublevel hold? (Hint: There is only one orbital in the “s” sublevel, and each orbital can hold a maximum of two electrons.)
	

	
	

	07. How many electrons can the “p” sublevel hold? (Hint: There are three orbitals in the “p” sublevel.)
	

	
	

	08. How many electrons can the “d” sublevel hold? (Hint: There are five orbitals in the “d” sublevel.)
	

	
	

	09. How many electrons can the “f” sublevel hold? (Hint: There are seven orbitals in the “f” sublevel.)
	


Representing Electron Configurations Using Electron Configuration Notation



◊     The number of the principal energy level (the value of “n”) is the coefficient

◊     The sublevel is specified by a letter

◊     The number of electrons is the superscript

◊     Configurations are done in the order given by the Aufbau Principle

◊     However, configurations are given in order of increasing principal energy level (“n”), 

       and within each level, in order of increasing sublevel.

●     “1” comes before “2” which comes before “3” and so on

●     “s” comes before “p” which comes before “d” and so on


◊     The maximum number of electrons a sublevel can hold may not be exceeded

●     The “s” sublevel can hold a maximum of two electrons

●     The “p” sublevel can hold a maximum of six electrons

●     The “d” sublevel can hold a maximum of ten electrons

●     The “f” sublevel can hold a maximum of fourteen electrons
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10. 
Along the bottom and right of the Aufbau Diagram you will see some short arrows.  Starting with the bottommost arrow, lightly draw a line from each arrow so that it continues lower right to upper left, from corner to corner through the boxes, until it reaches the left-hand side. Your teacher will come around to help you.

These arrows on the Aufbau Diagram will help you figure out the order that the electrons go into the sublevels.

11.
Complete the following table. The sublevel on the left is the one into which the electrons will go first and each one to the right is the sublevel that they will go into next.  Your teacher will come around to help you.

	1s
	2s
	2p
	
	3p
	
	3d
	
	
	
	
	
	
	
	
	7s


Example

Your teacher will walk you through writing the electron configuration for magnesium using the Aufbau Diagram.

	magnesium
	


Another way of doing writing electron configurations is by using the periodic table. 

The only catch to this is remembering that the ordering of filling is 4s…3d…4p.

The first “d” subshell occurs at principal energy level “3” even though it is in line 

with the 4th period.

Your teacher will walk you through writing the electron configuration for magnesium using the periodic table.  You will want to refer to the periodic table you labeled with the “s” region, the “p” region, the “d” region, and the “f’ region on Unit 03 Lesson 02 Day 2 as we go through this.

	magnesium
	


Do the electron configuration for the following elements.  You may use either the Aufbau Diagram method or the periodic table method – whichever you find easier.

	01. boron “ B ”
	

	
	

	02. oxygen “ O ”
	

	
	

	03. neon “ Ne ”
	

	
	

	04. aluminum “ Al ”
	

	
	

	05. phosphorus “ P ”
	

	
	

	06. calcium “ Ca ”
	

	
	

	07. titanium “ Ti ”
	

	
	

	08. cobalt “ Co ”
	


	09. zinc “ Zn ”
	

	
	

	10. bromine “ Br ”
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