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Atom & Its Model: Exploring Molecular Structures

Objective:

This activity aims to introduce young learners to the basic structure of molecules,
focusing on the models of water (H.O) and methane (CH.). Participants will create
3D models of these molecules using clay and earbud sticks, illustrating the
geometric arrangement of atoms.

Target Age Group:
Ideal for children aged 6-12 years.

Materials Needed:

e Modeling clay (in different colors to represent different atoms)
e Earbud sticks (or toothpicks)
e Protractor (optional, for measuring angles)

Duration:
30-45 minutes

Procedure:

Water (H.O) Molecule

1. Create the Oxygen Atom:
o Use clay to form one large ball. This ball represents the oxygen atom.
2. Create the Hydrogen Atoms:
o Use clay to form two smaller balls. These balls represent the hydrogen
atoms.
3. Connect the Atoms:
o Insert earbud sticks into the large oxygen ball at an angle of
approximately 104.5 degrees.
o Attach the smaller hydrogen balls to the other ends of the earbud
sticks.
4. Observation:
o Observe the shape of the water molecule, noting the bent structure due
to the angle between the hydrogen atoms.

Methane (CH.) Molecule

1. Create the Carbon Atom:
o Use clay to form one medium ball. This ball represents the carbon
atom.
2. Create the Hydrogen Atoms:
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o Use clay to form four smaller balls. These balls represent the hydrogen
atoms.

3. Connect the Atoms:
o Insert earbud sticks into the medium carbon ball in a tetrahedral

arrangement.

o Attach the smaller hydrogen balls to the other ends of the earbud
sticks.

o Ensure that the hydrogen atoms are evenly spaced, forming a
tetrahedral shape with angles of approximately 109.5 degrees between
them.

4. Observation:
o Observe the shape of the methane molecule, noting the tetrahedral

structure.

Discussion and Analysis

e Water (H:O):

o Discuss why the water molecule has a bent shape. Explain that this is
due to the repulsion between the pairs of electrons around the oxygen
atom, which causes the hydrogen atoms to be pushed closer together
at an angle of about 104.5 degrees.

e Methane (CH.):

o Discuss why the methane molecule has a tetrahedral shape. Explain
that the carbon atom forms four bonds with hydrogen atoms, and the
tetrahedral arrangement allows for the electrons to be as far apart as
possible, minimizing repulsion and resulting in bond angles of
approximately 109.5 degrees.

Key Concepts

e Molecular Structure: Understanding the 3D arrangement of atoms within a

molecule.
e Bond Angles: The angles formed between adjacent bonds. In water, this angle
is approximately 104.5 degrees, and in methane, it is approximately 109.5

degrees.
e Electron Repulsion: The concept that electron pairs around an atom will repel

each other, influencing the shape of the molecule.

Safety Precautions

e Ensure that children handle the earbud sticks carefully to avoid injuries.
e Supervise the use of small clay balls to prevent ingestion by younger children.

Conclusion
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This activity provides a hands-on experience with molecular structures, allowing
learners to visualize and understand the geometric arrangements of atoms in
molecules. By constructing models of water and methane, participants gain a deeper
understanding of the principles of molecular geometry and bond angles. This
experiment encourages curiosity and practical learning, making the concepts of
chemistry accessible and engaging for young learners.

Youtube Videos

Water and Methane Molecular Models | Science Projects
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https://www.youtube.com/watch?v=r8BiJs4EfbI

