
	Planning Sheet for Single Science Lessons
	Lesson Title: Neutralization Reactions
	Cluster: 2 Chemistry in Action                    

S.L.O.: S2-2-10

Grade: 10


	Learning Outcomes/Goal Focus
	Teacher Reminders – Learners Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Formulate hypotheses about acids and bases. Use prior knowledge to enhance understanding of neutralization reactions that occur in real life situations.

Implementing; Observing, Measuring &

Recording

S2-0-2c Summarize and record information in a variety of forms.

Record observations in chart form. Select and use tools to measure.

Analyzing & Interpreting

S2-0-6a Interpret patterns and trends in data, and infer and explain relationships

Concluding & Applying

S2-0-07a Draw a conclusion that explains the results of an investigation.

S2-0-7e Reflect on prior knowledge and experiences to develop new understanding.

B. STSE Issues/ Design Process/ Decision Making
N/A




	Lesson 1 of 2

1. Start lesson with a quick demonstration in which you drop an antacid tablet, such as Alka-Seltzer into a beaker of weak acid. Ask students what is happening and have them record their observations in their notebooks. Then drop another antacid tablet into a beaker of weak acid that contains phenolphthalein and stir. Before doing so, ask students for predictions. Allow them to observe and then discuss with students what they believe has just occurred. Ask them a few key questions to get them thinking such as, “What does an antacid do to relieve discomfort?”; “How do antacids work?”; “Why did the phenolphthalein change colour?”

2. Tell students that together you will be investigating the effects of antacids on stomach acid. Distribute the handout The Effects of Antacids to each student. Do the experiment as a teacher demonstration. Follow the procedures on the handout and ensure the students are following along. Once the experiment has been completed, guide students as they fill out the Observation and Analysis section. Allow them to first do the questions on their own, then go over them together as a class, allowing for student input and responses. Finish by explaining to students that when you eat or drink certain things, your digestive system may generate too much acid, which may cause you to develop a condition called “heartburn” or indigestion. Antacids are swallowed to neutralize the excess acid and return the pH to normal.

3. Ask students what the word “neutralize” means. Write their responses on the board. Explain to them what a neutralization reaction is and have them write the definition and a few short notes in their notebooks. Ensure that they understand that neutralization reactions occur between an acid and a base and the products are a salt and water. Give them examples of neutralization reactions and ask them to complete and balance the double displacement reactions. 

4. Put the students in pairs. Distribute the handout titled, Acids + Bases = Neutralization Reactions. Have students complete the lab and answer the questions included in the handout.


	Handouts (attached)

pH meter

0.5 M and 1 M hydrochloric acid
0.5 M NaOH 

different coloured balloons
table salt, water

Each pair of students will need:

safety goggles

antacid tablets

distilled water

Neutral, red, blue litmus paper

100-mL beaker

graduated cylinder

250-mL Erlenmeyer flask

medicine dropper

2 large metal spoons

phenolphthalein

pHydrion paper

Stirring rod

2 plastic pipettes

2 test tubes


Questions to consider in your planning / delivery
1. How long will each phase last?

2. How am I going to organize working groups?

3. How will I organise and distribute equipment?

4. What specific skill and knowledge development am I emphasizing?

5. Is there evidence of clear instructions and purposeful questions?
6. What must I look for in monitoring student learning?
7. How can I diversify instruction?


	Learning Outcomes/Goal Focus
	Teacher Reminders – Learners Tasks
	Equipment Required

	C. Essential Science Knowledge    Summary

In this lesson, students will be taught that acids and bases interact to form a salt and water in the process of neutralization. They will learn how to complete and balance chemical equations of various neutralization reactions. Students will also practice making observations and interpreting their data to draw conclusions. 

In addition, they will learn that neutralization reactions can occur when acids and bases interact at any state and not just at the liquid state. They will learn to apply their new knowledge with respect to acids and bases and the process of neutralization to solve problems involving unknown solutions. Furthermore, students will learn that certain brands of antacids are more effective than others, which means that the interaction between certain acids and bases causes a more complete process of neutralization. This is dependent on the strengths of the acid and the base that are involved in the reaction. Students will test several different types of antacids to compare their effectiveness by determining how much acid the various products can neutralize. 

 
	Lesson 2 of 2

1. Start class by asking for a volunteer to come up and have them drink a glass of orange juice. Then ask them to brush their teeth using a never been used toothbrush. Or ask them to simply use their finger to put toothpaste in their mouth as though they were brushing their teeth. Ask the student to describe the taste in their mouth as they go through the steps of drinking juice then brushing their teeth. Let the other students try it if they wish. Ask students to provide reasons for why their mouth would taste salty after brushing. Refer back to yesterday’s lesson on neutralization reactions.

2. Show the students a demonstration of a gas phase neutralization reaction involving NH3 + HCl -> NH4Cl. Ask students to predict what they think will happen. Have them write their predictions in their notebooks. Then proceed with the demo. Get a glass bell, which must be airtight (an upside down beaker will not do) and a glass plate somewhat bigger than the diameter of the bell, plus two small beakers (< 50 ml). Half fill the first beaker with HCl 35% and the second with NH3 25%. Proceed quickly! Put the two beakers in the middle of the glass plate. Cover them with the glass bell. A white smoke (NH4Cl) appears in the bell and soon gets deposited on the plate. Wait about 30 minutes. Proceed with lesson and come back to the demo. Once time has elapsed. Remove the bell under the hood. Remove the beakers and throw away their content. Observe the glass plate, which is covered by a white powder except under the beakers. The white deposit is the salt, ammonium chloride, NH4Cl. As a class, discuss the reaction that has just occurred. Ask students where the water is if it is in fact a neutralization reaction. Have students write the reactants and products and balance the equation if needed.


	
Questions to consider in your planning / delivery
1. How long will each phase last?

2. How am I going to organize working groups?

3. How will I organise and distribute equipment?

4. What specific skill and knowledge development am I emphasizing?

5. Is there evidence of clear instructions and purposeful questions?
6. What must I look for in monitoring student learning?
7. How can I diversify instruction?



	Learning Outcomes/Goal Focus
	Teacher Reminders – Learners Tasks
	Equipment Required

	Will you assess? If so, what?

How will you assess it?

Their ability to follow along and complete the handout The Effects of Antacids will be informally assessed.

Their ability to work cooperatively will be assessed by observing them in their groups.

Their Acids, Bases and Neutralization Reactions lab will be corrected in class.

Their Neutralization Reactions Worksheet will be taken in for marks.

Their lab Comparing the Effectiveness of Several Antacids will be taken in for correcting and will then be gone over in class.

Their ability to find a neutralization reaction that could occur using products in their home will be shared and discussed in class but will not be worth marks.


	3. Ask for 5 volunteers. 3 of them will link arms to form a molecule of NaOH and will stand in a hula-hoop that is lying flat on the floor. One person will hold a yellow balloon labelled Na, one will hold a white balloon labelled O, and one will hold a blue balloon labelled H. The 2 other people will link arms to form an HCl molecule. One of them will hold a blue balloon labelled H and the other will hold a red balloon labelled Cl. Ask students to role play and have the “HCl” molecule walk over and enter the hula hoop where the “NaOH” molecule is. Have the students “break” their current bonds by letting go of the arms of the people they are linked to. Get them to reassemble as the atoms would in a neutralization reaction between a base and an acid. The two people with the blue hydrogen balloons now link arms with the white oxygen balloon, forming H2O and the person with the yellow Na balloon will link arms with the person holding the red Cl balloon, forming NaCl. In order to symbolize the neutralization of the molecules, the students will then bust their balloons. Explain to students that this can be seen as the reaction that has occurred, as the noise could be considered evidence of the reaction taking place. When the balloons are popped, water will come out of the balloons that the people forming the H2O molecule are holding and salt will be released from the balloons that the NaCl people are holding. 

4. Re-emphasize the fact that neutralization reactions can occur when any acid and base are combined and that the products are always a salt and water, though they can exist in different states. Also, answer any other questions the students may have regarding the reactions they have observed.

5. Distribute the handout out titled, Neutralization Reactions Worksheet, to each student and have them complete it individually. Give them some class time to do the worksheet but have them complete #8 for homework after they have done the lab that follows. 

6. Organize students in working groups of two. Distribute the lab handout titled, Comparing the Effectiveness of Several Antacids. In their pairs, have students follow the lab instructions and complete the Questions and Conclusion section once they have finished. If they do not complete the questions in class time, they are to finish them for homework.
7. For homework, have students find an example of a neutralization reaction that could be done using products or food found in their home. Do not get students to do the reaction but have them list the products and the reactants and write a chemical equation for the reaction they have chosen. Also, ensure they complete #8 of the Neutralization Reactions Worksheet.

	
Questions to consider in your planning / delivery
1. How long will each phase last?

2. How am I going to organize working groups?

3. How will I organise and distribute equipment?

4. What specific skill and knowledge development am I emphasizing?

5. Is there evidence of clear instructions and purposeful questions?
6. What must I look for in monitoring student learning?
7. How can I diversify instruction?
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