Lesson plan for Soluble Salts 1: Introduction to Salts-Understanding ionic formulas 
http://phet.colorado.edu


Background: I teach a dual credit chemistry course using Chemistry 6th Edition Zumdahl Houghton Mifflin, NY, 2003 at Evergreen High School. The students in my class are taking their first high school chemistry course and receive credit for the first semester of college chemistry and the corresponding lab. I have written a series of five activities using the Soluble Salts simulation to be used throughout the year. This is the first in the series. I used this in first unit before Naming Compounds. (Section 2.8 Zumdahl). I found this activity helped students visualize compounds; many of them referred to the “colored balls” as they made sense of formula writing. 

Soluble Salts Introduction: I didn’t need to show how to use the simulation, except to mention that when there are an abundance of particles that the processing can make equilibrium a long time to achieve or freeze our computers. Later, I’ll discuss the role of water and why it is not seen in the simulation. 

Helpful simulation notes: 

· Tl2S has such a small solubility (8/4) that the number of dissolved particles varies significantly so some students have trouble with it. I found it a good time to talk about why larger samples are helpful in science experiments.

· Notice that the volume is much smaller for NaCl.

Learning Goals:  Students will be able to: 

· Determine the chemical formula by observation of ionic ratios in solutions

· Relate the simulation scale to real lab equipment through illustration and calculations 

· Predict the chemical formula of compounds with a variety of ion charge combinations

Before the activity: 

1. Do the clicker questions 1-3. (I plan to use them again during mid-term test review days)

2. Have a 5 ml test tube and some salts. Open the sim and show what the “test tube” looks like in the sim. I had some baking soda and showed how what adding some in increments looks like. 

3. Write KI on the board. Review how atoms become ions and how ionic charge enables the salt to bind together. Review the terms cation and anion. (Section 2.6) Review that metals form ions by losing electrons and nonmetals gain electrons (section 2.7). In this case K loses one and I gains one. The two combine to make a neutral substance. Go though the process for MgCl2 too.

During the activity: Check the answers that students have for question 1 to make sure they are on the right track. When you research strontium phosphate, you get many different types of compounds because the common ones have hydrogen or P2O7-2. It may be best to give the students Sr3(PO4)2  at the appropriate time in the lesson. The students were not able to find Tl2S either; the research points to minerals like TlAsS2. 

The compounds are: NaCl   AgBr  Tl2S  Ag3AsO4    CuI   HgBr2  Sr3(PO4)2  

Post activity: 

1. Use the Reflection handout to gather information about using the sim or the clicker question version (questions 4-8). I wanted to see what the kids drew the first two years, so I used the handout version. The clicker questions include misconceptions that I saw in my students’ answers.

2. After the lecture using 2.8, have them draw microscopic models for lead (II) hydroxide versus lead (IV) hydroxide. Then, launch the sim to show the use of the roman numerals and discuss. 
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