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	 5.2 Physical Science: Physical science principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in physical, living, and Earth systems science. (5.2)


	 Properties of Matter: All objects and substances in the natural world are composed of matter. Matter has two fundamental properties: matter takes up space, and matter has inertia. (5.2.A)

	Essential Questions
	Enduring Understandings
	Labs, Investigation, and Student Experiences

	How can we explain how materials react when we do things to them?
	A wide variety of phenomena can be explained by alternative arrangements of vast numbers of invisibly tiny moving parts. 
	

	Content Statements
	Cumulative Progress Indicators
	

	All matter is made of atoms. Matter made of only one type of atom is called an element.


	Explain that all matter is made of atoms, and give examples of common elements. 5.2.8.A.1


	

	All substances are composed of one or more of approximately 100 elements.


	Analyze and explain the implications of the statement “all substances are composed of elements.” 5.2.8.A.2


	

	Properties of solids, liquids, and gases are explained by a model of matter as composed of tiny particles (atoms) in motion.


	Use the kinetic molecular model to predict how solids, liquids, and gases would behave under various physical circumstances, such as heating or cooling. 5.2.8.A.3 


	

	The Periodic Table organizes the elements into families of elements with similar properties.


	Predict the physical and chemical properties of elements based on their positions on the Periodic Table. 5.2.8.A.4 


	

	Elements are a class of substances composed of a single kind of atom. 

Compounds are substances that are chemically formed and have physical and chemical properties that differ from the reacting substances.
	Identify unknown substances based on data regarding their physical and chemical properties.

5.2.8.A.5


	

	Substances are classified according to their physical and chemical properties.

Acids are a class of compounds that exhibit common chemical properties, including a sour taste, characteristic color changes with litmus and other acid/base indicators, and the tendency to react with bases to produce a salt and water.
	Determine whether a substance is a metal or nonmetal through student-designed investigations.

5.2.8.A.6


	

	Substances are classified according to their physical and chemical properties. Metals are a class of elements that exhibit physical properties, such as conductivity, and chemical properties, such as producing salts when combined with nonmetals.
	Determine the relative acidity and reactivity of common acids, such as vinegar or cream of tartar, through a variety of student-designed investigations. 5.2.8.A.7


	

	Desired Results
	

	1. What would be left if all of the atoms in the chair that you are sitting in were removed? Explain.
2. What does an astronomer mean when she says that we are all made of stardust? 
3. Explain why astronomers can use spectroscopy to determine the chemical composition of stars that are millions of light years away. 

4. When 1 gram of water is evaporated, the volume of the water vapor increases but the mass remains constant. Why does the mass of the water remain constant?

A. The temperature of the water remains constant. 

B. The pressure acting on the water remains constant. 

C. The number of atoms in the water remains constant. 

D. The distance between water molecules remains constant.
(MD)
Magnesium metal (Mg) is grayish-white in color and reacts actively with water. Fluorine (F2) is a greenish-yellow gas at room temperature and is a member of the halogen family. These two elements react to produce magnesium fluoride (MgF2), a chemical commonly used in making windows and lenses. 

5. According to the Periodic Table of the Elements, which element is most similar to magnesium (Mg)? 

A. calcium (Ca) 

B. iodine (I) 

C. sodium (Na) 

D. sulfur (S) 

(MD)

When sodium metal reacts with chlorine gas, sodium chloride (table salt) forms. The data table below shows information about sodium, chlorine, and sodium chloride. 
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6. Which statement best describes the properties of sodium, chlorine, and sodium chloride? 

A. All have similar chemical and physical properties. 

B. All have different chemical and physical properties. 

C. All have similar physical properties but different chemical properties. 

D. All have similar chemical properties but different physical properties. 

(MD)

When Chemical X is added to a certain liquid, the chemical breaks into Substances Y and Z. It is not possible to break Substances Y and Z into simpler particles. 

7. Which statement is best supported by this evidence? 

A. Chemical X is an element. 

B. Chemical X is soluble in water. 

C. Substances Y and Z are elements. 

D. Substances Y and Z are compounds. 

(MD)

8. A metal spoon and a plastic spoon are placed in hot water. After a minute, the metal spoon feels hot and the plastic spoon feels warm. Explain why the heat transfer is different between the two spoons.


	


