	Matter

	Subject(s)/Course(s): Chemistry
Grade/Level: High School
	Suggested Time Frame: 1 - weeks 

or   FORMCHECKBOX 
  Continuous  

	Essential Question

	1. How can your knowledge of matter help you understand the chemical and physical changes in the world around you? 

	Program of Studies

	STRUCTURE AND TRANSFORMATION OF MATTER
Enduring Knowledge – Understandings

Students will understand that 

·  not all atoms of an element are truly identical. Some may vary in their number of neutrons (isotopes) or electrons (ions). These variations result in properties which are different than the more common forms of that element
·  the configuration of atoms in a molecule determines the molecule’s properties. Shapes are particularly important in how molecules interact with others
·  changes of state occur when enough energy is added to or removed from the atoms/molecules of a substance to change their average energy of vibration. Most solids expand as they are heated, and if sufficient energy is added the atoms/molecules lose their rigid structure and become free to move past each other as a liquid. In gases the energy of vibration is enough that individual atoms/molecules are free to move independently
Skills and Concepts

Students will

·  classify samples of matter from everyday life as being elements, compounds, or mixtures

·  investigate the kinetic molecular theory of matter

·  create and/or interpret graphs and equations to depict and analyze patterns of change

·  explore the relationships among temperature, particle number, pressure and volume in the Universal Gas Law

	MOTIONS AND FORCES
- No Items - 

	THE EARTH AND THE UNIVERSE
- No Items - 

	UNITY AND DIVERSITY
- No Items -

	BIOLOGICAL CHANGE
- No Items -

	ENERGY TRANSFORMATIONS
Enduring Knowledge – Understandings

Students will understand that
·  heat is a manifestation of the random motion and vibrations of atoms or molecules within a substance. Interactions between or among atoms or molecules naturally move toward states of higher disorder

	INTERDEPENDENCE
- No Items - 

	Core Content for Assessment

	SC-HS-4.6.1

Students will:

· explain the relationships and connections between matter, energy, living systems and the physical environment;

· give examples of conservation of matter and energy
As matter and energy flow through different organizational levels (e.g., cells, organs, organisms, communities) and between living systems and the physical environment, chemical elements are recombined in different ways. Each recombination results in storage and dissipation of energy into the environment as heat. Matter and energy are conserved in each change.        DOK - 3

SC-HS-4.6.6 Students will understand that heat is the manifestation of the random motion and vibrations of atoms.
SC-HS-1.1.1 Students will classify or make generalizations about elements from data of observed patterns in atomic structure and/or position on the periodic table.

The periodic table is a consequence of the repeating pattern of outermost electrons.       DOK - 2

SC-HS-1.1.2 Students will understand that the atom’s nucleus is composed of protons and neutrons that are much more massive than electrons. When an element has atoms that differ in the number of neutrons, these atoms are called different isotopes of the element.

SC-HS-1.1.3 Students will understand that solids, liquids and gases differ in the distances between molecules or atoms and therefore the energy that binds them together. In solids, the structure is nearly rigid; in liquids, molecules or atoms move around each other but do not move apart; and in gases, molecules or atoms move almost independently of each other and are relatively far apart. The behavior of gases and the relationship of the variables influencing them can be described and predicted.

	

	Appropriate Reading/Writing CCA 4.0/PoS 4.0

	

	

	Guiding Questions
	Content
	Critical Vocabulary

	1. What is the structure of the atom?

2. What is the relationship between energy and the difference phases of matter?

3. What is the difference between elements and compounds?

4. What are the differences between physical and chemical properties?

5. What are the differences between homogeneous and heterogeneous mixtures?

6. How is periodic table organized?

7. What is the difference between an atom and isotope of the same element?


	
	The structure of the atom

Know the molecular structure of solids, liquids and gases
Know properties of homogeneous and heterogeneous mixtures (include pure substances) 

Provide examples of physical and chemical properties (include changes)

Know location of metals, nonmetals and metalloids, periods and families of elements
Know how isotopes differ from atoms
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