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Catasauqua Area School District

Planned Course
Course Title:  Applied Chemistry
Grade Level(s):  11 - 12
Text:  Yet to be determined
Course Description
Applied Chemistry is designed to provide students with the basic principles of Chemistry through hands on experience.  The course will provide students with the essentials outlined in the assessment anchors & standards.  Emphasis will be placed on working in groups, laboratory safety and problem solving.

This course is intended to give a basic appreciation of the relationship of Chemistry to the real world.  Applied Chemistry is designated for those students who have not taken Chemistry I CP or Honors Chemistry I, but are interested in applicable sciences.  Applied Chemistry will be an inquiry based course focusing on work in the laboratory and applying it to the basic concepts of Chemistry such as Physical and Chemical Properties of Matter, Modeling, Radiation, the use of the Periodic Table, Chemical Reactions, Acids and Bases as well as the impact of industry on the environment.

Top of Form

Bottom of Form

· Copyright © 2010 Commonwealth of Pennsylvania 
Essential Questions

- What are the differences between pure substances and mixtures?

- In what ways has the theory of the atom changed over time due to technological improvements?

- How are changes in matter accompanied by changes in energy?

- What factors determine the types of chemical bonds that form between particles?

- How does the distribution of electrons in atoms affect the formation of a compound?

- How do stoichiometric ratios relate reactants to products in a chemical reaction?

- What factors identify the types of chemical reactions?

- According to the collision theory, what factors affect the rate of a chemical reaction?

Competencies

              - Explain the structure of matter, its properties, and what happens when one material    

                 comes in contact with another.


  - Demonstrate how changes in matter are accompanied by changes in energy.


  - Apply the gas laws to problems involving pressure, temperature, volume, and amount of  

                 a gas.


  - Predict products of simple chemical reactions and write the correct balanced chemical 

                 equations for those reactions.

             - Apply the mole concept, or Avogadro’s number, in stoichiometric calculations, including   

                 those involving limiting reactants and percent yield.
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Grade Level: 11 – 12
	Course Syllabus



	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Laboratory Usage, Safety and Equipment
    Equipment Identification &  Usage

    Safety Procedures

    Measurement Techniques
    Writing Lab Reports
    Environmental Connection: Hazardous Materials          

                                  Storage & Disposal Techniques
	1 week
	
	3.1.10 A & E

3.2.10 A & B

3.7.10.B

3.8.10.B
3.1.C.B6
CC.3.6.11-12.B.
CC.3.5.11-12.C.


	Matter, Atomic Structure & Bonding

    Defining Matter
    Atomic Models

    Moving Electrons

    Ionic & Covalent Bonding

    Environmental Connection: Recycling
	5 weeks
	CHEM A.2
CHEM A.2
	3.4.10 A & B

4.6.10.A

3.1.10B

3.2.10B

4.1.10B

4.6.10.A
3.2.C.A.1
3.2.C.A5

3.2.C.A1


	Periodicity

    Names & Symbols

    Families and Rows

    Periodic Trends

    Environmental Connection:  Conservation

	2 weeks
	CHEM A.2
BIO A.2
	3.1.10.C

3.4.10.A

3.2.10.B
3.2.C.A2

	Molecular Structure & Properties

   Octet Rule & Lewis Structures

    Molecular Geometry

    Nomenclature & Functional Groups

    Environmental Connection:  Industrial Processes

	4 Weeks
	CHEM A.2
	3.4.10A

	Phase Changes and Behavior of Gases

    Density

    Temperature Scales

    The Gas Laws

    Environmental Connection:  Global Climate Change   

                                                  
	2 Weeks
	CHEM B.2
	3.4.10A

	Stoichiometry, Solutions, Acids & Bases

    Chemical Reactions & Equations

    Molar Mass

    Preparation of Solutions

    Acid – Base Relationships

    Titrations

    Environmental Connection:  Removing Toxins

	5 Weeks
	CHEM B.2
	3.4.10 A & B

3.7.10B

3.8.10B

3.1.10 A & E

4.3.10C
3.2.C.A4

	Radiation & Nuclear Chemistry

    Isotopes

    Stability and Radiation

    Nuclear Reactions

    Synthesis of Elements

    Environmental Connection: Nuclear Power Plants
	2 Weeks
	CHEM A.2
	3.1.10C

4.2.10D
3.2.C.A3
CC.3.6.11-12.F.
CC.3.6.11-12.E.



Teaching Strategies Utilized

Laboratory Activities and Demonstrations

Modeling






Independent Research




Inquiry Based Classroom Discussion
Cooperative Leaning
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       Grade Level: 11 – 12

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Laboratory Usage, Safety & Equipment

Explain and put into practice the basic safety rules require within the laboratory.

Identify the metric units of measurement used in Chemistry

The use of significant figures assures that quantitative observations are both accurate and precise
Explain what causes uncertainty in measurement while comparing Accuracy and Precision 
Use dimensional analysis and conversion factors to solve problems

Explain why knowledge of Chemistry is central to scientific and human knowledge.

List and describe the steps of the Scientific Method.
Write Lab Reports following a specified structure
Observations of matter can be qualitative, quantitative, direct, or indirect.
Identify safe storage guidelines & usage as well as proper disposal techniques.
	AW, K, AP
AP
K

K, AP

K, AP

AW

K

AP
AW

AW, K, AP


	Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work


	Graded Activities and Assignments

Lab Reports


	CHEM A.1.1.3
CHEM A.1.1.2


	3.1.10 A & E

3.2.10 A & B

3.7.10.B

3.8.10.B
3.1.C.B6

CC.3.6.11-12.B.
CC.3.5.11-12.C.

	Resources/Materials

	Textbook

Student Study Guide

Calculators

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

Video

Flinn Scientific Storage Guidelines

	Interdisciplinary Relationships & 21st Century Skills

	Algebra – Complete calculations for Problem solving

Environmental Studies discussing recycling and safe storage issues
Writing – Creating Lab Reports

Accessing online Teacher Webpage for obtaining assignments and resource information
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Grade Level: 11-12
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Matter, Atomic Structure & Bonding
Explain the structure of matter, its properties, and what happens when one material comes in contact with another.

Everything can be classified as matter, energy, or space. 
All matter is made up of atoms

Elements and compounds are identified as pure substances according to the law of definite composition.

Atoms are the smallest pieces of an element that still retain the properties of that element.

Atoms are made up of smaller particles including protons, neutrons, electrons, quarks, etc. 
Isotopes are atoms of the same element with different numbers of neutrons.
Different compounds can be formed from different combinations of the same elements according to the law of multiple proportions.

Observations of matter can be qualitative, quantitative, direct, or indirect.
The theory of the atom has changed over time because of improvements in technology.
Mixtures can be separated by physical means because the different components have different properties. 
Properties of matter can be explained by its atomic or molecular structure.

Physical properties of matter can be classified as intensive (like density) or extensive (like mass).

Describe the characteristics of an Ionic and Covalent Bond. 
The polarity of a molecule can be determined by the distribution of electrons around the molecule. 
Energy is absorbed or emitted when electrons move from one energy level to another within the atom.
Relate the concept of use of electrons in bonding to current recycling efforts.


	AW, K

K, AP

K

K

K

AW, K, AP

K, AP

AW, K

AW

K, AP

AW, K

AW, K

K, AP

AW

AW

K, AP

AW

AW


	     
Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work

Video – “The Invisible World”


	Quizzes

Tests

Homework

Graded Activities and Assignments

Lab Reports


	CHEM A.1.1.1
CHEM

A.2.1.1
CHEM A.1.1.4
CHEM A.2.1.2
CHEM A.1.1.2
CHEM A.2.1.1

CHEM A.1.2.2
CHEM A.1.1.4

CHEM B.1.3.1

CHEM

A.1.2.5
CHEM B.1.3.3 
CHEM B.1.3.2
CHEM A.2.2.4
CHEM A.2.2.1


	3.4.10 A & B

4.6.10.A

3.1.10B

3.2.10B
3.2.C.A.1
3.2.C.A5

3.2.C.A1

	Resources/Materials

	Internet, Periodicals, Video
Textbook

Student Study Guide

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

	Interdisciplinary Relationships & 21st Century Skills

	Algebra – Complete calculations for Problem solving

Environmental Studies discussing recycling and safe storage issues

History/Writing – Researching scientists and reporting their discoveries

Accessing online Teacher Webpage for obtaining assignments and resource information
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Grade Level: 11-12
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Periodicity

Identify and correctly name the symbols of the elements.

Find commonalities between the families and rows of the Periodic Table.

Identify Periodic Trends among the element. 
Average atomic masses of the elements are reported on the periodic table.

Chemical periodicity is the basis for the arrangement of the periodic table.

Trends in the periodic table can predict the properties and behaviors of elements.
List means of enlisting environmental conservation through recycling of basic materials and understanding of water cycle and nitrogen cycle.

	K, AP

AW, K

AW, K

K, AP

AW

AW, K

K, AP


	Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work
	Graded Activities and Assignments

Lab Reports

Quizzes

Tests


	CHEM

A.2.2.2

CHEM

A.2.3.2
CHEM A.2.3.1


	3.4.10A
3.2.C.A2

	Resources/Materials

	Variety of Periodic Tables

Internet, Periodicals, Video

Textbook

Student Study Guide

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

	Interdisciplinary Relationships & 21st Century Skills

	Geology – Life cycle studies
Algebra – Complete calculations for Problem solving

Writing – Creating Lab Reports

Accessing online Teacher Webpage for obtaining assignments and resource information

Using Online Periodic Tables & Creating Atomic Models
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Grade Level: 11-12
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Molecular Structure & Properties

State  the Octet Rule

Draw models of bonds using Lewis Dot Structures and Molecular Models.
Formula writing and naming of compounds follows a systematic set of rules.
Properties of matter can be explained by its atomic or molecular structure.

Explain the structure of matter, its properties, and what happens when one material comes in contact with another.
Different compounds can be formed from different combinations of the same elements according to the law of multiple proportions
The type of bonding which holds the substance together determines its physical properties such as melting point, boiling point, electrical conductivity, and water solubility, and vapor pressure.

Predict molecular formulas based on their structures. 
Relate product formation to industrial processes such as those in pharmaceutical industry, metallurgy, and waste management.
	K, AP

K, AP

AW, K

AW

AW, K

AW, K

AW, K

K, AP

AW, K, AP
	Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work
	Graded Activities and Assignments

Lab Reports

Quizzes

Tests


	CHEM

B.1.4.1

CHEM

B.1.4.2
CHEM

A.1.1.5

CHEM

A.2.2.3

CHEM

B.1.2.2

CHEM

A.1.2.1

CHEM

B.1.3.1

CHEM

B.1.2.1
	3.4.10A

	Resources/Materials

	Internet, Periodicals, Video

Textbook

Student Study Guide

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

	Interdisciplinary Relationships & 21st Century Skills

	Art – Building Molecular Models

Algebra – Complete calculations for Problem solving

Writing – Creating Lab Reports

Accessing online Teacher Webpage for obtaining assignments and resource information
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Grade Level: 11-12
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Phase Changes and the Behavior of Gases

Describe the behavior of gases defined the Kinetic-Molecular Theory.

Calculate pressure, volume, temperature and number of moles using the gas laws.

Consider the forces involved in ideal and non-ideal gas and take these factors into account.
Mathematic relationships can be used to predict changes in temperature and pressure of gaseous systems.

Apply the gas laws to problems involving pressure, temperature, volume, and amount of a gas.

Apply the Kinetic Theory of Matter as it relates to the Gas Laws to gain a better understanding of the concept of Global Warming
	AW, K

K, AP

AW

AW, K, AP

K, AP

AW, K, AP


	Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work


	Quizzes

Tests

Homework

Graded Activities and Assignments

Lab Reports


	CHEM

B.2.2.1
CHEM

B.2.2.2


	3.4.10A

	Resources/Materials 

	Internet, Periodicals, Video

Textbooks, Calculators

Student Study Guide

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

	Interdisciplinary Relationships & 21st Century Skills

	Algebra – Complete calculations for Problem solving

Environmental Studies discussing air pollution

Writing – Creating Lab Reports

Accessing online Teacher Webpage for obtaining assignments and resource information
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Grade Level: 11-12

	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Stoichiometry, Solutions, Acids & Bases

Describe the characteristics of a chemical reaction.

Demonstrate how changes in matter are accompanied by changes in energy.
Distinguish between endothermic and exothermic reactions.
Compare heat and temperature

Describe the processes involving Activation Energy in a chemical reaction

A chemical reaction will proceed until equilibrium is reached or until a limiting reactant is exhausted. 
Predict products of simple chemical reactions and write the correct balanced chemical equations for those reactions.
According to the law of conservation of matter, the mass of the products in a chemical reaction is equal to the mass of the reactants.

Common chemical reactions can be categorized as synthesis, decomposition, single replacement, double replacement, or combustion. 
Define molar mass and explain how it relates the mass of a substance to the number of particles

Apply the mole concept, or Avogadro’s number, in stoichiometric calculations.
Convert from moles to mass and back.

Describe molar volume and use it in problem solving.

The amounts of reactants and products involved in a chemical reaction can be predicted using mole relationships.

Dimensional analysis is a mathematical technique that can be used to express stoichiometric relationships.
Find the Percent Composition of a formula.
Discuss Acid/Base properties and reactions of acids and bases.

To determine the pH of a solution using various instruments, calculations and techniques.

To perform neutralization reaction

Discuss the use of buffers and buffer capacities into common occurrences.
Describe factors affecting Solubility.

Use concepts of chemical reactions to understand how toxins can be removed through reaction, from our bodies and our environment.
	K

K, AP

K, AP

AW

AW, K

AW

K, AP

AW, K

K, AP

AW, K

K, AP

K, AP

K, AP

AW

AW

K, AP

AW

AW, K, AP

AP

AW

AW, K

AW, K, AP
	Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work


	Quizzes

Tests

Homework

Graded Activities and Assignments

Lab Reports


	CHEM

A.1.2.3
CHEM

B.2.1.1
CHEM

B.2.1.4

CHEM 
B.1.2.5

CHEM

B.1.2.3
CHEM

B.1.1.1

CHEM

B.2.1.2
CHEM

B.1.2.3
BIO A.2.1.1

CHEM

A.1.2.4


	3.4.10 A & B
3.2.C.A4
3.4.10 A & B
3.7.10B

3.8.10B

3.1.10 A & E

4.3.10C

	Resources/Materials

	Internet, Periodicals, Video

Textbooks, Calculators

Student Study Guide

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

	Interdisciplinary Relationships 21st Century Skills

	Algebra – Complete calculations for Problem solving

Writing – Creating Lab Reports

Accessing online Teacher Webpage for obtaining assignments and resource information
Using online videos to watch chemical reactions not safe for classroom purposes
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Grade Level: 11-12
	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.

Anchor
	PA

Stand.

	The student will be able to:

Radiation & Nuclear Chemistry

Differentiate between alpha, beta, and gamma, radiation.

Complete a nuclear equations and radioactive decay based on half- lives

.

Differentiate and discus fission and fusion reactions under controlled conditions and during a chain reaction.

Understand the basic function of a nuclear reactor and its implications.

Changes in matter can be chemical, physical, or nuclear.

Discuss the pros and cons of the use of Nuclear Power Plants and the ramifications of Nuclear Weapons.

	AW, K, AP

K, AP

AW, K

AW, K

AW, K, AP

AW, K, AP


	Teacher designed projects

Laboratory activities

Homework

Class Discussion

Class/Group work
Videos: “Fat Man and Little Boy” and 

“Chernobyl Heart”
	Quizzes

Tests

Homework

Graded Activities and Assignments

Lab Reports


	
	3.1.10 C

4.2.10 D
3.2.C.A3

	Resources/Materials

	Internet, Periodicals, Video

Textbooks, Calculators

Student Study Guide

Laboratory Equipment

Chemicals

Worksheets & Lab Manuals

	Interdisciplinary Relationships & 21st Century Skills

	Algebra – Complete calculations for Problem solving

Environmental Studies discussing safe storage issues and radiation impact
Writing – Creating Lab Reports

Accessing online Teacher Webpage for obtaining assignments and resource information

Biology – somatic and genetic cellular damage
History – Discussion of WWII
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