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Introduction to Nanoparticles (10 minutes)

Welcome to the fascinating world of nanoparticles! In this lesson, we will explore the tiny world of
nanoparticles, their properties, and their uses in real-life scenarios. By the end of this lesson, you will be able
to define nanoparticles, explain their importance, and provide examples of their applications.

Nanoparticles are tiny particles that are between 1-100 nanometers in size. To put that into perspective, a
nanometer is one billionth of a meter! Nanoparticles have unique properties that make them useful in a
variety of applications, including medicine, electronics, and energy production.

What are Nanoparticles? (15 minutes)

Read the following text and answer the questions that follow:

Nanoparticles are tiny particles that are between 1-100 nanometers in size. They have unique properties
that make them useful in a variety of applications, including medicine, electronics, and energy production.
Nanoparticles can be made from a variety of materials, including metals, semiconductors, and ceramics.

1. What is the size range of nanoparticles?

2. What are some examples of materials that can be used to make nanoparticles?

Copyright 2023 Planit Teachers. All rights reserved.



Properties of Nanoparticles (20 minutes)

Nanoparticles have several unique properties that make them useful in a variety of applications. These
properties include:

¢ High surface area: Nanoparticles have a high surface area, which makes them highly reactive.

¢ Small size: Nanoparticles are extremely small, which makes them useful in applications where size
is a limitation.

¢ Unique optical and electrical properties: Nanoparticles have unique optical and electrical properties
that make them useful in applications such as solar cells and electronics.

The high surface area of nanoparticles makes them highly reactive, which can be useful in applications
such as catalysis and sensing. The small size of nanoparticles also makes them useful in applications
where size is a limitation, such as in the development of tiny machines and devices.

Applications of Nanoparticles (25 minutes)

Nanoparticles have a wide range of applications, including:

¢ Medicine: Nanoparticles are used in medical applications such as drug delivery, imaging, and
diagnostics.

¢ Electronics: Nanoparticles are used in electronic applications such as solar cells, transistors, and
Sensors.

¢ Energy production: Nanoparticles are used in energy production applications such as fuel cells and
batteries.

Nanoparticles are being used in a variety of medical applications, including drug delivery, imaging, and
diagnostics. They are also being used in electronic applications such as solar cells, transistors, and
Sensors.
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Individual Activity: Nanoparticle Research (30 minutes)

For this activity, you will research and write a short report on a specific application of nanoparticles. Choose
an application that interests you, such as medicine or electronics, and research how nanoparticles are used in

that field. Write a short report that includes the following:
1. An introduction to the application

2. A description of how nanoparticles are used in the application
3. An analysis of the benefits and challenges of using nanoparticles in the application

Pair-Work Activity: Nanoparticle Design (30 minutes)

For this activity, you will work in pairs to design and propose a product or innovation that utilizes
nanoparticles. Choose a product or innovation that you think would be useful, such as a new type of solar

panel or a medical device. Work together to design and propose your product, and include the following:
1. A description of the product or innovation

2. An explanation of how nanoparticles are used in the product or innovation
3. A prototype or model of the product or innovation

Design and Proposal:

[Space for design and proposal]
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Group Discussion: Nanoparticle Safety (25 minutes)

For this activity, you will work in groups to discuss the safety concerns surrounding nanoparticles. Consider
the following questions:

¢ What are some potential risks associated with nanoparticles?
¢ How can nanoparticles be safely handled and disposed of?
e What regulations are in place to ensure the safe use of nanoparticles?

Group Discussion Notes:

[Space for notes]

Reflection and Conclusion (15 minutes)

Take a few minutes to reflect on what you have learned about nanoparticles. Consider the following
questions:

e What did you learn about nanoparticles that surprised you?
¢ How do you think nanoparticles will impact our daily lives in the future?
¢ What are some potential applications of nanoparticles that interest you?

Reflection:

[Space for reflection]

Copyright 2023 Planit Teachers. All rights reserved.



Assessment: Nanoparticle Quiz (20 minutes)

Complete the following quiz to assess your understanding of nanoparticles:

1. What is the size range of nanoparticles?

2. What are some examples of materials that can be used to make nanoparticles?

3. What are some potential applications of nanoparticles?

Extension Activity: Nanoparticle Research Project (40 minutes)

For this activity, you will research and create a project on a specific application of nanoparticles. Choose an
application that interests you, such as medicine or electronics, and research how nanoparticles are used in
that field. Create a project that includes the following:

1. An introduction to the application

2. A description of how nanoparticles are used in the application
3. An analysis of the benefits and challenges of using nanoparticles in the application
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Glossary of Terms (10 minutes)

The following is a list of key terms related to nanoparticles:

¢ Nanoparticle: a particle that is between 1-100 nanometers in size
¢ Nanotechnology: the study and application of nanoparticles
¢ Nanomaterial: a material that is composed of nanoparticles

Match the following terms with their definitions:

1. Nanoparticle

2. Nanotechnology

3. Nanomaterial

References and Resources (10 minutes)

The following is a list of references and resources used in this lesson:

* National Nanotechnology Initiative. (2022). What is Nanotechnology?
* American Chemical Society. (2022). Nanoparticles.
* National Institute of Standards and Technology. (2022). Nanotechnology.

Visit the following websites to learn more about nanoparticles:

¢ https://www.nano.gov/
¢ https://www.acs.org/

e https://www.nist.gov
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Appendix: Nanoparticle Images (10 minutes)

The following are images of nanoparticles:
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l». Nanoparticle Image 1

l». Nanoparticle Image 2
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Describe the images and what you can learn from them:

Index: Nanoparticle Terms (10 minutes)

The following is an index of terms related to nanoparticles:
¢ Nanoparticle: page 1
¢ Nanotechnology: page 2
¢ Nanomaterial: page 3
Use the index to find the pages where the following terms are discussed:

1. Nanoparticle

2. Nanotechnology

3. Nanomaterial

Copyright 2023 Planit Teachers. All rights reserved.



. Exploring the Tiny World of Nanoparticles: A
.0, PL “TComprehensive Guide for 14-Year-Olds
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to define nanoparticles, explain their importance, and provide examples of their applications.

Nanoparticles are tiny particles that are between 1-100 nanometers in size. To put that into perspective, a
nanometer is one billionth of a meter! Nanoparticles have unique properties that make them useful in a
variety of applications, including medicine, electronics, and energy production.

What are Nanoparticles? (15 minutes)

Read the following text and answer the questions that follow:
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Properties of Nanoparticles (20 minutes)

Nanoparticles have several unique properties that make them useful in a variety of applications. These
properties include:

¢ High surface area: Nanoparticles have a high surface area, which makes them highly reactive.

¢ Small size: Nanoparticles are extremely small, which makes them useful in applications where size
is a limitation.

¢ Unique optical and electrical properties: Nanoparticles have unique optical and electrical properties
that make them useful in applications such as solar cells and electronics.

The high surface area of nanoparticles makes them highly reactive, which can be useful in applications
such as catalysis and sensing. The small size of nanoparticles also makes them useful in applications
where size is a limitation, such as in the development of tiny machines and devices.

Applications of Nanoparticles (25 minutes)

Nanoparticles have a wide range of applications, including:

¢ Medicine: Nanoparticles are used in medical applications such as drug delivery, imaging, and
diagnostics.

¢ Electronics: Nanoparticles are used in electronic applications such as solar cells, transistors, and
Sensors.

¢ Energy production: Nanoparticles are used in energy production applications such as fuel cells and
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Nanoparticles are being used in a variety of medical applications, including drug delivery, imaging, and
diagnostics. They are also being used in electronic applications such as solar cells, transistors, and
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Individual Activity: Nanoparticle Research (30 minutes)

For this activity, you will research and write a short report on a specific application of nanoparticles. Choose
an application that interests you, such as medicine or electronics, and research how nanoparticles are used in

that field. Write a short report that includes the following:
1. An introduction to the application

2. A description of how nanoparticles are used in the application
3. An analysis of the benefits and challenges of using nanoparticles in the application

Pair-Work Activity: Nanoparticle Design (30 minutes)

For this activity, you will work in pairs to design and propose a product or innovation that utilizes
nanoparticles. Choose a product or innovation that you think would be useful, such as a new type of solar

panel or a medical device. Work together to design and propose your product, and include the following:
1. A description of the product or innovation

2. An explanation of how nanoparticles are used in the product or innovation
3. A prototype or model of the product or innovation

Design and Proposal:

[Space for design and proposal]
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