Physical Science
Science

Module 

PS-3.3
Properties and Classification Of Matter.
Lesson A

Instructional Progression: 

In 7th grade, students recognize the atom as the basic building block

of matter (7-5.1).

In Physical Science indicators PS-2.1 through 2.4 addressed the parts and properties of atoms. This indicator is meant to introduce students to the concept of chemical bonding. PS-3.4 will require that students classify matter as pure substance or mixture. In preparation for this skill, students must

understand the implications of atoms bonding to form molecules. This standard lays the foundation for one of the major types of chemical bonding (PS-4.1 through PS-4.5).

Taxonomy Level of Indicator:

2.2-B Understand Conceptual Knowledge
Key Concepts:

Molecule

Atom

Atoms can combine to form molecules
Content Overview

It is essential for students to

· Understand that elemental substances (elements) are composed of only one type of atom.

· Understand that an atom is the smallest unit of an element that can be involved in a chemical reaction.

· Understand that all of the elements are listed on the periodic table.

· Understand that molecular substances are composed of two or more atoms are covalently bonded together to make units called molecules.

· Understand that a molecule is the smallest particle of a molecular substance that can exist and still have the composition and chemical properties of the substance.
Teacher note: This indicator is an introduction to bonding; illustrating shared electrons and bonding will be addressed in PS-4.1 through PS-4.5.

· Understand the chemical and physical properties of a molecular substance are different from the chemical and physical properties of the component elements.

· Give examples (illustrations) of substances composed of molecules and examples of substances composed of individual atoms (as indicated by the verb illustrate).
Examples of molecules may include: CO2 , SO2 H2O , H2 

Examples of individual atoms may include: Na, Ar, He, Cu,

Illustrations may be in the form of chemical names, chemical symbols/formulas, verbal descriptions, or pictorial diagram

Teaching Lesson A
Modeling Molecules
Introduction to the lesson:
Using a molecular model kit it is possible to represent atoms and molecules and thus to recognize the difference between them.

Lesson time: 
0.5 day

Materials Needed:

Molecular Model Kits or gum drops (or similar candies) and toothpicks

Essential Question:

How can models help students to understand the difference between atoms and molecules?

Procedure:

Using the kits provided, make models of the substances listed in the table given.
	Symbol/Formula
	Atom/Molecule
	Model (drawing)
	Element/Compound

	C
	
	
	

	H2O
	
	
	

	O2
	
	
	

	CO
	
	
	

	Cl2
	
	
	

	NH3
	
	
	

	Na
	
	
	

	CH4
	
	
	

	K
	
	
	

	CCl4
	
	
	

	H2
	
	
	

	HCl
	
	
	

	N2
	
	
	

	NO2
	
	
	

	OCl
	
	
	


Assessing the Lesson:

Questions:

1.
Which of the substances you modeled are found on the Periodic Table?  (C, O, Cl, Na, K, N, H)

2.
What do all the compounds have in common? (All contain more thank one KIND of atom)

3.
What do all the elements have in common?  (All of them contain only one KIND of atom)

4.
What do all diatomic molecules have in common? (They all contain two atoms, contain only one KIND of atom, and are all gases).
Assessment 1
Atoms vs. Molecules

A Worksheet

Background information:

An atom is the basic building block of matter. It is the smallest particle of an element that can enter into a chemical change. An atom consists of a central nucleus and electron clouds outside the nucleus. A symbol for the element represents the atom. Examples are H, Al, Zn, Hg.

A molecule is the smallest part of a covalent substance that can exist free and still have the composition and properties of that substance. Molecules are always composed of more than one atom. Examples are O2, H2, H2O, C 6 H12 O6 , NH3 .Exercise:





Atom or Molecule?
	Symbol or Formula
	Is it on the Periodic Table?
	Number of different kinds of atoms
	Atom or Molecule?



	C12 H22 O11
	
	
	

	H2 O2
	
	
	

	O2
	
	
	

	Ne
	
	
	

	N2
	
	
	

	CO2
	
	
	

	SiO2
	
	
	

	C
	
	
	

	He
	
	
	

	C2 H4 Cl2
	
	
	

	Ag
	
	
	

	F2
	
	
	

	SO3
	
	
	

	S8
	
	
	

	Fe
	
	
	


Questions: (Answer is underlined)
1
What is true about the composition of all of the elements in the table?

All contain only one kind of atom.

2.
What is true about all of the substances you labeled molecules?

All of them contain more than one atom.

3.
Which substances in the table do NOT represent molecules?


Ne, C, He, Ag, Fe

4.
If a substance is listed on the Periodic Table is it an element or a compound?

 
Element
Assessment 1

1.
Which of the following is NOT a molecule?

A.
CH4
B
O2
C.
Mg

D.
CCl4
2.
Which of the following statements is not true of a molecule?

A.
It is composed of more than one atom.

B.
It is found on the Periodic Table.

C.
It can be composed of two or more of the same element.

D.
It has properties different from the elements of which it is composed.

3.
Which of the following is NOT atom?

A.
He

B.
Cl2
C.
C

D.
Br

4.
Why is H2O defined as a molecule?

A.
It contains more than one kind of atom.

B.
It is commonly found in liquid form.

C.
It has properties like hydrogen and oxygen.

D.
It is composed of at least two atoms chemically combined.

5.
Which of the following is a true statement about atoms and molecules?

A.
Molecules have the same properties of the elements of which they are composed.

B.
Molecules must be composed of more than one kind of atom.

C.
Elements are composed of only one kind of matter.

D.
Elements are not chemically combined to form molecule

Answers

1. C
3.  B

5.  D

2. B
4.  D
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	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction: .5 
	(one day equals 90 min)

	Standard(s) addressed:  PS-3 The student will demonstrate an understanding of various properties and classifications

of matter.

	

	Properties and Classifications of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–3.3
 Illustrate the difference between a molecule and an atom.
	http://education.jlab.org/qa/compound.html
Explanation of compound and molecule
Streamline SC

Energy and the Chemistry of Life (22:54-29:15)

Interactive Notebooking

http://jyounghewes.tripod.com/scinote.html

	Module 3-3

Lesson A 

Modeling Molecules (lab)



	Assessment 1

A Worksheet Atoms vs. Molecules 

Assessment 2
EOC Type Questions

Assessment Guidelines:

The objective of this indicator is to illustrate the difference between a molecule and an atom,

therefore, the primary focus of assessment should be to give or use illustrations that show the

differences in words, pictures, or diagrams between atoms and molecules.

In addition to illustrate, assessments may require 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	students to:
Classify substances as atoms or molecules when given the chemical names, chemical

formula/symbols, verbal descriptions, or pictorial diagrams of substances, and give the reason the category chosen;

Summarize the differences between atoms and molecules in terms of structure;

Compare atoms to molecules, in terms of structure.


Standard: The student will demonstrate an understanding of various properties and classification of matter.








Indicator: Illustrate the difference between a molecule and an atom.





Other Indicators Addressed: PS-1.5








