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Big Idea/ Topic

Atomic structure, subatomic particles, periodic table, and bonding.

Standard Alignment

SPS1 Obtain, evaluate, and communicate information from the Periodic Table to explain the relative
properties of elements based on patterns of atomic structure.

a. Develop and use models to compare and contrast the structure of atoms, ions, and isotopes.
(Clarification statement: Properties include atomic number, atomic mass and the location and charge
of subatomic particles.)

b. Analyze and interpret data to determine trends of the following:

1 Number of valence electrons
1 Types of ions formed by main group elements
] Location and properties of metals, nonmetals, and metalloids
1 Phases at room temperature
c. Use the Periodic Table as a model to predict the above properties of main group elements.

SPS2 Obtain, evaluate, and communicate information to explain how atoms bond to form stable
compounds.
a. Analyze and interpret data to predict properties of ionic and covalent compounds.
b. Develop and use models to predict formulas for stable, binary ionic compounds based on balance of
charges.
c. Use the International Union of Pure and Applied Chemistry (IUPAC) nomenclature for translating
between chemical names and chemical formulas.

Connections to other contents:

ELAGSE9-10RI8: Delineate and evaluate the argument and specific claims in a text, assessing whether the
reasoning is valid and the evidence is relevant and sufficient; identify false statements and fallacious
reasoning.

ELAGSE9-10SL4: Present information, findings, and supporting evidence clearly, concisely, and logically
such that listeners can follow the line of reasoning and the organization, development, substance, and style
are appropriate to purpose, audience, and task

ELAGSE9-10W7: Conduct short as well as more sustained research projects to answer a question (including
a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize
multiple sources on the subject, demonstrating understanding of the subject under investigation.
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Instructional Design

Engage:

Phenomenon: Compounds have properties that are vastly different from the elements that combine
to form those compounds.

Engage in a discussion with the students about the properties of sodium and chlorine. These are
vastly different elements. Sodium is a soft metal that reacts violently with water. Chlorine is a
poisonous gas. When they are chemically combined, they form table salt. Students can quickly
explore the element properties with an internet search or with teacher provided materials. Engage
the students in a discussion to encourage them to think of other compounds that might be like salt
and made of poisonous elements. Videos of demonstrations of sodium and chlorine can be found
online. Show the students table salt and ask them to ask questions about how they think these two
poisonous elements became salt.

Unplugged:

Students can be posed with a scavenger hunt challenge. Students search for compounds from
around their house. Consider giving students a short list of simple compounds and elements to find,
such as NaCl, aluminum, etc. Students could be provided with written resources or articles that
discuss the properties of certain pure elements and the compounds they make up.

Explore:

Obtaining: Students will develop questions based on the phenomenon of table salt coming from two
hazardous elements.

1. Are there other compounds we eat that come from poisonous elements?

2. How can two elements that are completely inedible form a great tasting food?

3. What is a compound as opposed to a mixture?

Teacher Note: Have students look at ingredient labels at home and find common food items that are
made of simple compounds. Examples are baking soda, vinegar, and “lite” salt. Each of these are
made of elements that individually do not have the same properties as the compounds they combine
to form. The elements may not all be “poisonous” but the concept to get across to the students is
that a chemical change has taken place to form the compounds. A physical change would change
the size, shape or possibly the physical state of the element. A chemical change results in an
entirely new substance. A chemical reaction is necessary to form these new compounds. If the
elements are simply mixed together and form a true mixture, they retain their original chemical and
physical properties.

In order to begin an exploration of this phenomenon, assign the students an element to research and
record the physical and chemical properties of that element. Students can present their element
through recorded video or other technology. Students should have the option to produce other items
for their element, such as making characters or superheroes that represent their element.
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Properties to include:

Atomic number, atomic mass, number of protons, neutrons and electrons, simple diagram of the
atom, melting point, boiling point, phase of matter at room temperature, density, metal, nonmetal or
metalloid, reactivity, number of valence electrons and ionic charge of the element.

Arranging the elements back into the Periodic Table format with physical and chemical properties
listed allows for discussion of trends in these properties. (Engaging in this activity will re-enact the
process that the original formers of the Periodic Table did when they first designed it. They grouped
elements by similarities, often having only a fraction of the understanding of the elements we have
today.)

Teacher Note:
1. An internet search for Periodic Table element projects will give a resource for ideas about
how to manage this activity. Use a project format that fits the distance format arrangement and
availability of technology.

One example is linked here.

2. There are several websites that list the properties of elements.
3. The assessment of the students’ performance on this part of the project is based on science
content included in the project. The assessment is not based on neatness, number of images
included, artistic ability of the student, or number of colors in the finished project.

An activity to explore how chemical and physical properties follow patterns on the periodic table

is Pondering the Periodic Table. In this activity, students are given a variety of cards with properties of
an element. Students must arrange cards correctly, including unknowns; they can use the data sheet
to organize their model. Consider showing one of the cards being placed according to properties and
characteristics for an example to students. Pondering the Periodic Table Answer Key.

Evaluating:

Remind students of the table salt phenomena and ask, “Why did sodium and chlorine combine to
make table salt?”

Discuss the differences between a mixture and compound. Make sure the students understand that
sodium and chlorine have chemically combined to form a compound. The following activity can be
used to help students answer these questions:

T Which elements can make compounds together?

T Which elements cannot make compounds together?

T What are the names of the compounds?

T  Why do we need 2 hydrogens but only 1 oxygen in water or 1 carbon and 2 oxygen in carbon
dioxide?

Students complete the following bonding activity:

Have students create element cards from groups 1 and 2 and 13-17 on the periodic table; they do not
need to create each element on the table, only various ones from the first few periods. They should
create multiple cards of each element they choose. The cards need to have the element symbol and
the number of valence electrons. If possible, students should use something to represent the valence
electrons that can be moved, coins, pieces of modeling clay, cereal pieces, etc. Students can use any
medium to create the cards, they just need to be able to manipulate and move the cards and
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http://www.oercommons.org/courses/engineering-and-the-periodic-table-2/view

electrons around to form bonds. It is important to discuss with students how the work they do
exploring bonding will serve as a model which they will use in other points in this learning segment.
Discuss again the concept that all elements in group one has one valence electron. This is an
unstable state so these elements must fill their outer electron shell with eight electrons or give up the
valence electrons so the next energy level can be the full valence shell.

Students move cards around to match elements in order to make compounds that have full valence
shells of electrons. Be sure that students understand that all of the valence electrons from elements
have to be used. The rule for making compounds needs to be that the total valence electrons is a
multiple of eight and the total charge is zero.

For example, a group two element with two valence electrons and a charge of positive two could pair
with a group six element with 6 valence electrons and a charge of negative two in a ratio of one to
one. The total valence electrons are eight and the total charge is zero since the positive two and the
negative two balance each other.

The first compounds that get made will be the ionic compounds such as group one with group seven.
Since these compounds only need one of each element, they are very simple to form. After the
students form a number of these compounds, tell them that they can also have more than one of
each element to form a compound. For example, two lithiums can pair with one oxygen. As they form
compounds the students should record their results in a data table.

Students can show their work through video, discussion, example data sheet, or other option.

Communicating: After given time for pairing elements and making compounds, have the students
discuss any trends they see in the formation of the compounds. Have them look for patterns.
Examples of questions that lead to trends:

T Which elements are making compounds together?

T Which elements are not making compounds together?

T  Why do we need only one sodium and one chlorine to make salt?

1 How do | write the names for these compounds?

Instruct students to write a short paragraph describing the trends or patterns they observe in the data.
These short paragraphs will allow the teacher to assess the level of understanding of each student.

Obtaining: Students will need to deveIoE answers to the questions raised after the investigations.
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