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¢ Understand the concept of colligative properties
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e Apply the formula for freezing point depression to calculate molecular mass
¢ Analyze the significance of colligative properties in various industries

Skills Standards:

e Critical thinking and problem-solving
¢ Scientific inquiry and experimentation
e Communication and collaboration

Cross-Curricular Links:

¢ Mathematics: algebra and graphing
¢ Biology: cellular transport and osmosis

¢ Engineering: design and application of colligative properties

Essential Questions & Big Ideas

Essential Questions:

e What are colligative properties and how are they used in chemistry?
¢ How can the formula for freezing point depression be used to calculate molecular mass?
¢ What are the significance and applications of colligative properties in various industries?

Enduring Understandings:

¢ Colligative properties are a fundamental concept in chemistry with numerous practical applications
¢ The formula for freezing point depression can be used to calculate molecular mass
¢ Colligative properties have significant implications in various industries, including chemistry, biology,

and engineering

Student Context Analysis



Class Profile: Learning Styles Distribution:

e Total Students: 30 e Visual: 40%
e ELL Students: 5 e Auditory: 30%
e |EP/504 Plans: 3 ¢ Kinesthetic: 30%

e Gifted: 5
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Introduction

Colligative properties are a fundamental concept in chemistry that has numerous practical applications.
The applications of colligative properties in determining molecular mass and freezing point depression are
crucial concepts in chemistry, and this lesson plan aims to introduce students to these concepts.

The key learning objectives of this lesson are:

¢ To understand the concept of colligative properties and their applications in determining molecular
mass and freezing point depression

e To apply the formula for freezing point depression to calculate the molecular mass of a substance

¢ To analyze the significance of colligative properties in various industries, including chemistry, biology,
and engineering

Lesson Plan

This lesson plan is designed to be a minimum of 7 pages, with each section providing a detailed
explanation of the concepts and activities to be covered.

The lesson plan is tailored to the NCERT curriculum for classes 9 to 12 in India, and the content is written in
UK/Indian English.
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Colligative Properties

Colligative properties are the properties of a solution that depend on the concentration of the solute
particles, regardless of their identity.

The four colligative properties are:

Boiling point elevation
Freezing point depression
Osmotic pressure

Vapor pressure lowering

Significance of Colligative Properties

Colligative properties have numerous practical applications in various industries, including chemistry,
biology, and engineering.

For example, the use of antifreeze in car radiators is an application of freezing point depression.

The preservation of food through freezing is another example of the application of colligative properties.
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Freezing Point Depression

Freezing point depression is the decrease in the freezing point of a solvent due to the presence of a solute.
The formula for freezing point depression is:
AT =Kfxm

where AT is the change in freezing point, Kf is the freezing point depression constant, and m is the molality
of the solution.

Calculating Molecular Mass using Freezing Point Depression

The molecular mass of a substance can be calculated using the formula for freezing point depression.
The steps involved in calculating molecular mass are:

¢ Determine the freezing point of the solvent

¢ Determine the freezing point of the solution

e Calculate the change in freezing point

¢ Use the formula for freezing point depression to calculate the molality of the solution
¢ Calculate the molecular mass of the substance
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Applications of Colligative Properties

Colligative properties have numerous practical applications in various industries, including chemistry,
biology, and engineering.

Some examples of the applications of colligative properties are:

e Use of antifreeze in car radiators
¢ Preservation of food through freezing
¢ Design and application of colligative properties in engineering

Conclusion

In conclusion, colligative properties are a fundamental concept in chemistry with numerous practical
applications.

The formula for freezing point depression can be used to calculate molecular mass.

Colligative properties have significant implications in various industries, including chemistry, biology, and
engineering.
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Assessment

Quiz or test to assess students' understanding of the concept of colligative properties and their
applications in determining molecular mass and freezing point depression.

Assignment or project to apply the formula for freezing point depression to calculate molecular mass.

Class discussion or presentation to analyze the significance of colligative properties in various industries.

Extension Activities

Design an experiment to determine the molecular mass of a substance using freezing point depression.
Research and present on a real-world application of colligative properties.

Create a model to illustrate the concept of colligative properties and their applications in determining
molecular mass and freezing point depression.
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Safety Considerations

Wear laboratory coats, gloves, and goggles when conducting experiments.
Follow proper laboratory procedures and protocols.

Dispose of chemical waste and recyclable materials properly.

Teaching Tips

Use real-world examples to illustrate the practical applications of colligative properties.
Conduct experiments to demonstrate the concept of colligative properties.

Use visual aids, such as diagrams and graphs, to illustrate the concepts and make them more accessible to
students.

Encourage group discussions to promote critical thinking and problem-solving skills.

Provide feedback to students on their understanding of the concept and their ability to apply it to practical
problems.



