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Lesson Plan

	Class: second
	Grade: 13-14 years old 
	Time:45 minutes

	Teacher: Monika Miśkiewicz
	Date: January

	Country: Poland
	Subject: Chemistry 

	Topic Area: Causes and effects of environmental pollution

	Aims: Pupils will be aware of the negative impact of air pollution on further development of life on Earth.

Innovation of the lesson consists in this that students are able to carry out experiments, describe observations and conclusions about how each of us can help our environment.
Specific objectives:
Pupils:
- know the causes and effects of air pollution;
- name the sources of emission of carbon oxides, sulfur and nitrogen and other pollutants;
- know how acid rain, ozone hole, greenhouse effect, smog arise
- predict the effects of further progressive changes in the environment;

- become convinced that renewable sources of energy should be used very often and in this way each of us can help our environment and influence further development on Earth.

	Aids
: interactive whiteboard or multimedia projector and computer, paper sheets, markers, equipment and chemical reagents, 

Work methods and techniques: brainstorming, mind map, talk, discussion,
experiments, demonstration.



	Procedure:

1.  Providing the topic and goals of the class.

2.  Organizational matters: a reminder of health and safety at work rules while carrying out chemical experiments, presenting the timetable

3.  Students define the concept of "pollution" - brainstorming.

4. Students watch a short film about air pollution, e.g. (It can be a video recorded by students of school, e.g. as part of an ecological project or any movie on that topic downloaded from the internet.

    https://www............................. 

5. Students create a map of thoughts on the sources and types of air pollution ".

6. Experimental part of the class - students take an active part in experiments, selected students could carry out experiments under teacher's supervision.
After each experiment they create a description (scheme, observations and conclusions). Students work in pairs and complete a  worksheet.

 Experiment 1.  How sulfur oxide (IV) affects plants.
Equipment : conical flask, plant material (petals and leaves of flowers, twigs of trees), burner, spoon for burning, matches.
Reagents: sulfur.
Put plant material into the conical flask. In the flame of the burner, we set the sulfur on fire, bring the burning sulfur to the conical flask, stop the flask and observe the changes taking place.
Observations: flower buds decolorized, the leaves turned yellowish, ugly, damaged. Small changes can be seen on the tree trunks.

(changes on the conifer branch are visible after a few days
therefore, the experiment can also be prepared a few days earlier – so that we  can compare the changes immediately after the experiment and after a longer time.)

Experiment 2. How nitric oxide affects plants.
Equipment: tubes with a stopper, plant material (dill or parsley, grass etc.).
Reagents: copper filings, nitric acid (V).
Teacher  puts copper filings into the tube, adds a few drops of nitric acid (V), students put other dill into the tubes and close the tube quickly with a stopper; Everyone is watching changes.
Observations: After the addition of acid to copper, yellow - brown gas is released, under its influence on plants, the dill or parsley turned yellow.
Conclusions: The gas obtained is nitric oxide IV - it is a poisonous gas and it has got negative impact on plants.

Experiment 3. What happens with IV sulfur oxide when it rains?
Equipment: conical flask, burner, burning spoon, matches.
Reagents: sulfur, methyl orange, water.
 Add water to the conical flask, add a few drops of methyl orange, teacher ignites the sulfur in the flame of the burner, puts burning sulfur into the conical flask, stops the flask, mixes the contents and everyone observes the changes.
Observations: Sulfur burns with a blue flame during combustion,
we get gas that is easily soluble in water. Water with methyl orange turned red - it means that acid was formed.
Conclusions:  The red color of the solution indicates a change in pH from neutral to acidic. In this way we can conclude that sulfur contained in the air dissolves and falls on our Earth in the form of acid rains.


	    

	Homework:

After finishing this lesson, every student (every young person) should be convinced that our environment should be protected because air pollution affects our health, animals and plants which surround us. If we destroy one element of our ecosystem, we will also kill ourselves. 

Students will be divided into two groups. One of the groups must collect information on ways to protect the environment, while the other one should find the information about alternative sources of energy which can reduce pollution of our planet, for example by reducing the amount of toxic gases emitted to our atmosphere.


	

	Evaluation:

After all these tasks, the teacher gives students a series of questions about environmental pollution and assesses how they understood this issue.

The teacher assesses the students' worksheets thus gains the information about the level of understanding of the subject by the students.
	

	Summary:

This lesson can become a prelude to a series of lessons about environmental protection. It can also become a great topic on  the student project on this subject.
	


 Work sheet for students.

	Number of experiment.
	Observations

(writing a possible chemical reaction)
	Conclusions
	Additional comments 

	Experiment 1.
	
	
	

	Experiment 2.
	
	
	

	Experiment 3.
	
	
	


�	 Attach worksheets, other materials used, links to websites…





