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CHEMISTRY

Key Question: Why do molecules have specific

compositions and shapes? H Water (H,0)
In this investigation, students use their knowledge of Lewis Dot diagrams to learn how :6: H
molecules form. Students learn to translate the meaning of a Lewis Dot structure by e
making molecules. This exercise makes it much easier for the students to understand the &

significance of a Lewis Structure. Holding a molecule in their hands makes this abstract
concept much more concrete. Students also apply their knowledge of bonding and Lewis @ i

structures to make different molecules with the same chemical formula. This shows them

how the same atoms can have different bonding patterns.

Reading Summary

Questions and goals

Students read section 7.1 (What is a chemical
bond?) before perfoming this Investigation.

Atoms bond with one another to lower their overall
energies and create more stable compounds. Atoms
joined together in a molecule are more stable and are
lower in energy than the same atoms would be alone
(or individually). As atoms come closer together, their
orbitals overlap to form a “bond.” An atom’s outer
electron “cloud” can be distorted or polarized by
another atom or an outside charge. Polarization creates
an uneven distribution of positive and negative charge.
Polarization may create an attractive force between
atoms, helping them to form a bond. Covalent bonds
form when electrons are shared between atoms.
Covalent bonds are represented in a molecular model
as a slender plastic stick. Some covalent bonds share
electrons evenly and are called nonpolar covalent.
Many times when a covalent bond forms between two
different atoms, the electrons are unequally shared
within the bond. Electronegativity defines an atom’s
ability to attract electrons. The more electronegative
element pulls electrons closer to itself.
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Main Questions

Learning
Goals

Key Vocabulary

* How do Lewis Dot diagrams help us to understand bonding?
* How does a Lewis Dot structure describe a molecule?
* Why do molecules form the way they do?

By the end of the Investigation, students will be able to:

* Understand what a Lewis Dot structure represents.

* Make a molecular model from a Lewis Dot structure.

* Make a Lewis Dot structure from a molecular model.

» Understand that a chemical formula may describe more than one molecular
arrangement.

Lewis Dot symbol, Lewis Dot structure, covalent bond, nonpolar covalent,
polar covalent, polarization, molecular model, valence electrons,
electronegativity
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Example Answers
3(1) C,Hy, ethene

3(2) C,H40,, acetic acid
3(3) CH5NH,, methyl amine
3(4) C,H4O or CH3CH,OH, ethanol

4. Refer to the solutions on left side of page)

Teaching tips

The focus of this lab is to provide students with an understanding of what their Lewis
structures represent. Making molecules allows them to have a tangible connection. It
may be helpful to have some other Lewis structures for students to try and make, because
students will move through this exercise at different speeds. It is important that students
move at their own pace and arrive at their answers independently.

Remind students to check the number of bonds that each element can make. The most
common mistake students will make is to not fill an octet. They will connect the atoms
and look at the molecule. If their Lewis Structure is incorrect, their molecule will also be
incorrect. For the simple molecules like H,O, NHj, etc. the approach of just connecting

atoms works fine.

If students understand the concept of valence electrons they will be able to grasp the
simple bonding patterns that emerge from the groups on the periodic table. For many
molecules the simple pattern does not work, and that can be confusing to students. It is
helpful to go over the basic rules for making a Lewis structure with them. Here are some
things to mention: Start by making a skeletal structure with the least electronegative
element in the center. Remember to place atoms around the central atom in a symmetrical

manner (as much as possible). Count the total number of valence electrons on each atom
in the structure. Be sure that the correct total number of electrons are placed on the
structure, and that each atom has a satisfied octet (except H).
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