Teacher Notes


Activity – Patterns in Electron Configuration
Summary
After learning the concept of electron configuration, students work in groups to answer a series of questions using a periodic table.  Their answers will help them construct their own understanding of how an element’s electron configuration relates to its placement on the periodic table.  They should come to recognize the following patterns:  s, p, d, f blocks; period # = energy level (subtract one for d and two for f); A/B group # = total number of valence electrons.  This activity is a good lead-in for teaching students how to use the periodic table to determine the order in which orbitals are filled instead of relying on the diagonal rule or other techniques.  Time frame: 15-20 minutes.
Chemistry Concepts: periodic patterns in electron configuration

Materials
Patterns in Electron Configuration worksheet
Periodic Table Handout (class set)

Periodic Table Sublevels overhead transparency

Procedure Notes
Periodic Table Handout:  This particular table is used (from the old Heath textbook) for two reasons.  It shows the valence electron configuration in order of filling instead of putting sublevels in numerical order, and it includes the A/B group numbers.  You will need to adapt the questions if you choose to use a periodic table that does not have these characteristics (e.g. the one in the Holt textbook).

Once the students notice the pattern between A/B group number and total number of valence electrons, you can draw the connection to the IUPAC numbering.  For groups in the p-block, subtract 10 from the group number to find the number of valence electrons.
Discuss the answers to the worksheet as a class.  Then, follow up with the Periodic Table Sublevels overhead transparency to show how you can read the periodic table from left to right to determine the order in which orbitals are filled.
The Patterns in Electron Configuration Answer Key follows:

Names   Key
     Class 
     Date 


Activity – Patterns in Electron Configuration
Introduction
One of the many patterns contained in the periodic table is that of electron configuration.  In this activity, you will identify these patterns.  Later, you will use these patterns to determine the order in which electrons fill the orbitals of an atom.  As you complete the activity, keep the following in mind:

· Period = row, Group = column

· Use the supplied periodic table, which shows the valence electron configuration for each element.

· There are two number systems for the Groups.  We will focus on the A/B system.

Questions
1. Which Groups have an s-orbital as the last filled orbital?
   1A and 2A

2. Which Groups have a  p-orbital as the last filled orbital?
   3A – 8A

3. Which Groups have a d-orbital as the last filled orbital?
   3B – 12B (Transition Metals)

4. Which section of the table is left?  This section corresponds to the f-orbitals.   

Inner Transition Metals
5. Look at Group 1A.  What is the relationship between the Period number and the energy level of the valence electrons?

The period number and energy level are the same.  Period 1 = 1s1, Period 2 = 2s1, etc.
6. Look at Group 3A.  What is the relationship between the Period number and the energy level of the valence electrons?

The period number and energy level are the same.  Period 2 = 2s22p1, Period 3 = 3s23p1, etc.

7. Look at Group 3B.  What is the relationship between the Period number and the energy level of the d-orbitals?

The energy level of the d-orbitals is one less than the period number.  Period 4 = 3d1, 
Period 5 = 4d1, etc.
8. Look at the Inner Transition Metals (bottom section).  The Lanthanide series (58-71) is part of Period 6.  The Actinide series (90-103) is part of Period 7.  What is the relationship between the Period number and the energy level of the f-orbitals?

The energy level of the f-orbitals is two less than the period number.  Period 6 = 4f, 
Period 7 = 5f.

9. Look at all of the A Groups.  What is the relationship between the Group number (1A, 2A, etc.) and the total number of valence electrons for each element? (Add up the exponents to find the total number of valence electrons.)

The group number equals the total number of valence electrons.
Periodic Table Sublevels
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