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STATEMENT OF PHILOSOPHY 

 

 

The objectives of the Science Department are: 

 

1. To acquaint students with the presently accepted theories and laws of the 

universe and the methods used to develop and test new theories and laws.  

 

2. To help students acquire skills in making accurate observations, assembling 

and evaluating facts and reaching conclusions. 

 

3. To help students develop an understanding and appreciation of the role of 

science in humankind's attempts to relate to the universe. 

 

4. To help students appreciate the role they can and should play in protecting and 

improving their environment. 

 

5. To help students appreciate how their lives are enhanced by future scientific 

endeavor.  
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OVERVIEW 
 

 

300 CHEMISTRY 1 

GRADES 10 - 12 

2 SEMESTERS 

1/2 CREDIT EACH SEMESTER 

Prerequisite: Grade of B- or better in 300 Algebra 1. 

 

Objectives: 1. To acquaint students with the laws and theories 

of Chemistry; 2. to facilitate the development of laboratory 

techniques; 3. to facilitate the development of the scientific 

method in reaching conclusions; 4. to stimulate students 

toward a continuing interest in the field of chemistry. 

 

Descriptions: Concepts covered in this class include: atomic 

theory and structure, stoichiometry, chemical periodicity, 

chemical bonding, behavior of gases, solutions, reaction rates 

and equilibrium laws, acid/base reactions, basic organic and 

nuclear chemistry. Most concepts are reinforced with lab experiments 

and are related to every day experience when possible. 

 

Expectations: Students will be required to complete homework 

assignments and participate in class and laboratory activities. 

They are expected to use mathematical concepts and 

to develop skill in using laboratory equipment appropriately. 
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PROCESS SKILLS  
 

 

 

 Reading (Decoding)  

 Reading (Comprehending) 

 Reading (Analyzing) 

 Reading (Appreciating) 

 Writing and Language Mechanics 

 Speaking  

 Listening 

 Viewing 

 Studying 

 Reasoning and Reflecting 

 Using Learning Resources and Technology 

 Working Independently and Collaboratively  

 Inventing 

 Designing 

 Creating 

 Performing 

 Quantifying 

 Understanding Number Operations 

 Using and Creating Formulas 

 Problem Solving 

 Graphing 

 Applying Probability and Statistics 

 Applying Scientific Method 

 Inquiry (critical questioning) 
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STUDENT PERFORMANCE SUMMARY 
 

Lab Reports 

Safety Test 

Biography of an “Atom” Scientist 

Debate Nuclear Energy and Alternative Energy Sources 

Investigate the status, operation, and history of nuclear power plants in the US 

Defend the use/ban of food irradiation 

Investigate Carbon-14 dating and judge the authenticity of claims surrounding 

                 the Shroud of Turin 

Construct a Periodic Table of fictitious elements 

PowerPoint presentations on Evaluating Consumer products: sunscreens, 

                 microwaves, Hg and dental fillings, Halogen Lamps 

Create an analogy to explain the relationship between moles, grams,  

               molecules and atoms of a substance 

Use the concept of limiting reagents to design a recipe that includes  

      both qualitative and quantitative information and mole relationships 

Evaluate the risks and benefits of using plastic products: CAPT task 

Further investigate the relationship of the gas laws to Scuba Diving, Racing Hot 

            air balloons or Camping at high altitudes 

Design an experiment to determine which supermarket fruit juice has the 

           greatest concentration of vitamin C (based on 2006 CAPT task) 

Design and conduct an experiment to test the effect of temperature and 

           concentration on reaction rate (CAPT lab: Fire Extinguisher) 

Investigate the effect of Acid Rain on building materials: CAPT task 

Design and conduct an experiment to test the effectiveness of various brands  

           of antacids 

PowerPoint presentations on the redox reactions associated with one of the 

                following: breath analyzers, rocket propellants, tarnishing of silver, 

                corrosion of metals, photo developing, recharging and recycling 

                batteries, electroplating, or fuel cells  
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GRADING GUIDELINES 
 

 

  

 

 

                               Expectations of Students       % of Report Card Grade 

 

 

Homework                      100% of all assignments             5-10%    

 

Laboratory   100% of all assignments                   20-30% 

 

Tests                          All tests taken/made up                     40-50 % 

 

Quizzes                        All quizzes taken/made up                 10-25 % 

 

 

 

1
st
 Quarter Grade      40% of 1

st
 semester grade 

2
nd

 Quarter Grade      40% of 1
st
 semester grade 

Mid-Year Exam      20% of 1
st
 semester grade 

 

 

 

3
rd

 Quarter Grade      40% of 2
nd

 semester grade 

4
th

 Quarter Grade      40% of 2
nd

 semester grade 

Final Exam       20% of 2
nd

 semester grade 

 

 

NOTE: 

 

The above percentages reflect a range subject to each teacher’s discretion. Weighted 

assignments within a total point system are also possible.  
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SECTION II – Units of Study 
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SUMMARY OF UNITS 
 

 

 

            Unit Title              Duration (Days) 

 

Semester 1 

 

Unit 1:   The Study of Chemistry ………………….…  5   

Unit 2:   Matter   ………………… …  12    

Unit 3:   Measurement ………………….… ……… 7              

Unit 4:   Atomic Structure  ………………….…  9      80 days  

Unit 5:   Nuclear Chemistry  ……………………. ..          6   

Unit 6:   Periodic Table  …………………….  13   

Unit 7:   Chemical Formulas and Reactions……….. ……… 13 

Unit 8:   The Mole and Stoichiometry…………………….  15 

 

 

Semester 2 

 

Unit 9:   Bonding   …………………….  13  

Unit 10: Phases of Matter  …………………….  21    

Unit 11: Solutions   …………………….  12    

Unit 12: Kinetics, Thermodynamics, and Equilibrium  ……   16   84 days    

Unit 13: Acids and Bases  …………………….  17    

Unit 14: Redox and Electrochemistry *…………………  5   

 

* Enrichment Unit based upon time consideration 
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UNIT 1: The Study of Chemistry 
 

 

 

ESSENTIAL QUESTIONS 

 

1. How can the study of chemistry aid us in analyzing and evaluating consumer, 

health, environmental, and technological issues? 

 

2.   What are the components of a well-written laboratory report? 

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 
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4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

Content Standards: 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 Scientific inquiry requires the sharing of findings and ideas for critical review by 

colleagues and other scientists. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 Scientific literacy also includes the ability to search for and assess the relevance and 

credibility of scientific information found in various print and electronic media. 

 

SCIENTIFIC NUMERACY 

 Scientific numeracy includes the ability to use mathematical operations and 

procedures to calculate, analyze and present scientific data and ideas. 

 

Expected Performances: 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.2     Read, interpret and examine the credibility and validity of scientific 

                 claims in different sources of information. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic 

 

 

 National Standards addressed: 
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Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Science and Technology: CONTENT STANDARD E: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Abilities of technological design 

 Understandings about science and technology 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Personal and community health 

· Population growth 

· Natural Resources 

· Environmental Quality 

· Natural and human-induced hazards 

· Science and technology in local, national, and global challenges 

 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

Initial Understanding: 

 

Describe the role of chemists.  

Explain why a knowledge of chemistry is central to daily life. 

Identify methods for reporting detailed observations and drawing 

              conclusions from their experimental data. 

Describe safety procedures and explain the use of safety equipment. 

 

 

Developing an Interpretation: 
 

Discuss current developments in chemistry from print or internet articles. 

 

 

Making Connections: 
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Develop methods for writing a coherent, logical discussion section to  

              a laboratory report that link past experience and notes to the 

              experiment. 

Apply their understanding of composition and structure to the  

              manipulation of an amorphous solid; glass. 

 

Taking a Critical Stance: 

 

Critique “discussion” sections from sample lab reports. 

 

 
 

VOCABULARY 

 

Matter             Energy 

Composition   Caustic 

Structure   Reagent 

Properties 
 

 

ACTIVITIES 

 

DEMO:  Observations of a Candle 

MINI ACTIVITY:  Lab Equipment and Safety Procedures 

LAB: Observing Evidence of Interaction 

LAB:  Glass Lab 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 

Safety Test 
 

 

CAREER AWARENESS  

 

Environmental Chemist Organic Chemist 

Pharmacologist  Nuclear Chemist   

Food Technologist  Material Scientist 
 

 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 
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ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

 

www.acs.org 

www.pubs.acs.org 

 

Article: Chemical Research; Life Without Chemical Technology 
 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Video tape: Lab Accident at Jefferson High 

Video tape: Demonstrations from Zumdahl World of Chemistry Text: 

        “Dry Ice and Magnesium” 

Internet resources and online databases 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.acs.org/
http://www.pubs.acs.org/
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UNIT 2: MATTER 
 

 

 

ESSENTIAL QUESTIONS 

 

1.  How is the composition and structure of matter related to its properties ? 

 

2. How do differences between compounds and mixtures allow for  

     decomposing or separating matter into useful chemicals ? 

 

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 
ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 
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3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9 Core Themes, Content Standards and Expected Performances  

Strand I: Energy Transformations 

 

Content Standards: Energy Transfer and Transformations – What is the role of energy in our 

world? 

9.1 - Energy cannot be created or destroyed; however, energy can be converted from 

one form to another. 

Expected Performances: 

   D3. Describe energy transformations among heat, light, electricity and motion. 
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Grade 9  Core Themes, Content Standards and Expected Performances  

 Strand II: Chemical Structures and Properties 

Content Standards: Science and Technology in Society – How do science and technology 

affect the quality of our lives? 

9.6 - Chemical technologies present both risks and benefits to the health and well-being 

of humans, plants and animals. 

 Materials produced from the cracking of petroleum are the starting points for the 

production of many synthetic compounds. 

 The products of chemical technologies include synthetic fibers, pharmaceuticals, 

plastics and fuels. 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

  Structure and properties of matter 

  Conservation of energy and increase in disorder 

  Interactions of energy and matter 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

Initial Understanding: 

 

Describe and classify matter by its properties. 

Illustrate how the composition and structure of matter determine its  

                   properties. 

 Distinguish decomposition of compounds from separation of mixtures. 

 

 

Developing an Interpretation: 
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Contrast heterogeneous and homogeneous matter and physical versus 

               chemical change. 

 

 

Making Connections: 

 

Develop hypotheses to determine final products based upon methods of 

              separating mixtures. 

 

Taking a Critical Stance: 

 

Justify experimental predictions based on observations of decomposition  

            reactions. 

 
 

VOCABULARY 

 

Heterogeneous Solution  Binary   

Homogeneous  Solute   Tertiary 

Substance  Solvent  Quatenary  

Element  Suspension  Alloy 

Compound  Colloid  Allotrope 

Mixture  Tyndall Effect  Chromatography 

Distillation  Decanting  Fractional Distillation 

Aqueous  Filtration  Electrolysis    

Physical Change Chemical Change Endo/Exothermic 
 

 

 

 

ACTIVITIES 

 

DEMO: Chemical Changes 

DEMO: Tyndall Effect 

DEMO: Decomposing Sugar and Sodium Bicarbonate 

DEMOS: Iron in Cereal; Burning Magnesium Ribbon; Zn and HCl 

DEMO:  Endo and Exo Reactions 

MINI ACTIVITY:  Elements in a Bottle; Web Elements 

LAB: Separating Mixtures 

LAB: Physical and Chemical Changes 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 
 



 21 

 

CAREER AWARENESS  

 

Analytical Chemist 

FDA Inspector 

Materials Scientist 
 

 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

Article: Recycling 

 
 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Interactive Computer simulation: Physical and Chemical Changes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com:   

 flip cards, chapter quizzes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.classzone.com/
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UNIT 3: MEASUREMENT 
 

 

 

ESSENTIAL QUESTIONS 

 

1. How are significant figures and dimensional analysis useful? 

 

2. How are graphs constructed and analyzed? 

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 
ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 
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4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science and technology in local, national, and global challenges 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 
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 Science as a human endeavor 

 Nature of scientific knowledge 

 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

Initial Understanding: 

 

Identify units in the SI system. 

Explain how to use significant figures and scientific notation. 

Explain how dimensional analysis and conversion factors are useful  

             problem-solving tools in chemistry. 

 

 

Developing an Interpretation: 
 

Apply dimensional analysis to convert units. 

Identify independent and dependent variables. 

Construct graphs “by hand” and with a graphing calculator. 

Analyze data to make predictions. 

Calculate volume, density, slope, and percent error. 

 

Making Connections: 

 

Use graphs to extrapolate and interpolate. 

Design an experiment “from scratch” utilizing the scientific method. 

 

 

Taking a Critical Stance: 

 

Judge data to report validity. 

 
 

VOCABULARY 

 

Qualitative  Mass    Dependent variable 

Quantitative  Weight    Control 

Accuracy  Volume   Slope 

Precision  Density   Validity    

Percent Error  Independent variable        Temperature 

Interpolate  Extrapolate 
 

 

 

ACTIVITIES 
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DEMO: Density of Cola 

DEMO: Density Column 

DEMO: Volume and Significant Figures 

LAB: Density of Solids, Liquids, and Gases 
 

 

 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 
 

 

CAREER AWARENESS  

 

Chemical Engineer 
 

 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

Article: Absolute Zero 

 
 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Video tape: Measurement: Powers of 10 

Video tape: The World of Chemistry: “Measurement” 

Graphing Calculator 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

 

 

 

 

 

http://www.classzone.com/
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UNIT 4: ATOMIC STRUCTURE 
 

 

 

ESSENTIAL QUESTIONS 

 

1.  How has the model of the atom changed over time? 

2.  What relevance do protons, neutrons, and electrons have to the type of  

     element, the existence of isotopes, and chemical reactivity, respectively? 

3.  Why are the atomic masses of elements decimaled numbers?   

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 
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4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9  Core Themes, Content Standards and Expected Performances  

 Strand II: Chemical Structures and Properties 

Content Standards: Properties of Matter – How does the structure of matter affect the 

properties and uses of materials? 

9.4 - Atoms react with one another to form new molecules. 

 Atoms have a positively charged nucleus surrounded by negatively charged 

electrons. 

 

Expected Performances 

D 10.   Describe the general structure of the atom 
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National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Structure of atoms  

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

Initial Understanding: 

 

Summarize Dalton’s Atomic Theory. 

Explain how the contributions of Dalton, J.J. Thompson, Rutherford, and  

             Bohr, advanced our theory of the atom. 

Describe the structure of the atom. 

Draw the symbol for a proton, neutron, and electron. 

List the mass, charge, and location of a proton, neutron, and electron. 

Distinguish among atomic number, mass number, and atomic mass. 

Identify anions and cations. 

 

Developing an Interpretation: 
 

Illustrate Rutherford’s Gold Foil Experiment. 

Explain how Rutherford’s data from the Gold Foil experiment led to his 

             conclusion that the atom was mostly empty space with a dense 

             positively charged nucleus. 

Calculate the number of protons, neutrons, and electrons in a neutral atom  

             an anion, and a cation. 

Compare isotopes of an element. 

 

 

Making Connections: 

 

Relate the size of the nucleus to a created object if the width of the atom is 
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           expanded to the size of a football field. 

Describe practical applications of the mass spectrometer such as food, blood 

           and urine analysis. 

 

Taking a Critical Stance: 

 

Analyze data to determine the final atomic mass of an element. 

 
 

VOCABULARY 

 

Anion    isotope  

Atomic mass unit  mass number 

Atomic number  mass spectrometer 

Cathode Ray tube  neutron 

Cation    proton 

Electron   scanning tunneling microscope 

Law conservation of mass 

Law definite/multiple proportions 
 

 

 

ACTIVITIES 

 

DEMO: The size of an atom and a football field  

DEMO: Making “cents” out of Dalton’s Atomic Theory  

DEMO: Cathode Ray Tube 

LAB: Isotopes: Beanium 
 

 

 

PERFORMANCE ASSESSMENT 

 

Biography of an “Atom” Scientist 

Lab Report 
 

 

CAREER AWARENESS  

 

Electron Microscopist  

FDA Inspector, Chemist 

Materials Scientist 

 
 

 

CORE TEXT FOR STUDENTS 
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Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

Article: How Small is Small ?  
 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Video tape: The World of Chemistry: “The Atom”  

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

 Video “Cathode Ray Tube”,  

 Animation: “Gold Foil Experiment” 

www.fnal.gov/Fermilab 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.classzone.com/
http://www.classzone.com/
http://www.fnal.gov/Fermilab
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UNIT 5: NUCLEAR CHEMISTRY 
 

 

 

ESSENTIAL QUESTIONS 

 

1.  How is nuclear change different from chemical change ? 

2.  What are the benefits and risks associated with applications of nuclear 

     chemistry such as food irradiation, PET scans, and fission? 

3. What are the sources of, and health hazards associated with, radiation 

     exposure?  

4. How has the discovery of radiation and nuclear power changed the course  

          of history ? 

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 
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ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9 Core Themes, Content Standards and Expected Performances  

Strand I: Energy Transformations 

 

Content Standards: Energy Transfer and Transformations – What is the role of energy in our 

world? 
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9.3 - Various sources of energy are used by humans and all have advantages and 

disadvantages. 

 During the burning of fossil fuels, stored chemical energy is converted to electrical 

energy through heat transfer processes. 

 In nuclear fission, matter is transformed directly into energy in a process that is 

several million times as energetic as chemical burning. 

 Alternative energy sources are being explored and used to address the 

disadvantages of using fossil and nuclear fuels. 

 

Expected Performances 

D 7.     Explain how heat is used to generate electricity. 

D 8.     Describe the availability, current uses and environmental issues related  

           to the use of fossil and nuclear fuels to produce electricity. 

D 9.     Describe the availability, current uses and environmental issues related 

           to the use of  hydrogen fuel cells, wind and solar energy to produce 

           electricity. 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Interactions of energy and matter  

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Personal and community health 

· Natural Resources 

· Environmental Quality 

· Natural and human-induced hazards 

· Science and technology in local, national, and global challenges 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 
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 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

 

Initial Understanding: 

 

Define radioactive. 

Predict the stability of an atomic nucleus based on its neutron to proton ratio. 

Distinguish between natural and artificial radioactivity. 

Describe the mass, charge, and penetrating power of alpha particles, beta 

               particles, and gamma radiation. 

Identify sources of exposure to radiation. 

Identify subatomic particles such as deuterium and tritium. 

Differentiate between somatic and genetic damage from radiation exposure. 

List the uses of medical, environmental, and agricultural radioisotopes. 

Differentiate between fission and fusion. 

Distinguish between atomic and hydrogen bombs. 

 

 

Developing an Interpretation: 
 

Describe the Uranium decay series. 

Calculate changes in mass and charge in natural and artificial transmutation 

              reactions. 

Illustrate the concept of half-life. 

Explain how the half-life of a radioisotope can be used to calculate the age of  

             an object. 

Solve for: time passed, number of half lives, half-life, fraction remaining, original 

          mass, and final mass in half-life problems. 

Explain how synthetic elements are produced. 

Describe the components and operation of a nuclear power plant. 

Describe nuclear imaging techniques used as diagnostic tools in medicine. 

 

Making Connections: 

 

Apply mass and charge rules to predict elements and particles involved in 

          nuclear equations. 

Recognize the primitive and toxic conditions under which the Curie’s isolated 

                 Radium. 

Recognize Marie Curie’s doctorate and 2 Nobel prizes as milestones in history 

                 for a woman scientist in the early 1900’s. 

Recognize the Curie’s sharing of their work as part of the ethical traditions of  

                 scientists. 
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Taking a Critical Stance: 

 

Compare the energy output of chemical combustion to fission and fusion. 

Evaluate the risks and benefits of food irradiation. 

Argue for or against nuclear power versus other alternative energy sources  

          such as solar and wind power. 

Assess the risk of exposure from Radon gas in Darien,CT 

Analyze the environmental, economic, and social consequences of Chernobyl. 

Judge the authenticity of the “Shroud of Turin” based on carbon-14 dating. 

 

 
 

VOCABULARY 

 

Alpha particle   Decay series   radioisotope 

Beta particle   Dosimeter   somatic 

Chain reaction   Geiger counter   tracer 

Critical mass   half-life   transuranium 

Curie    fission    transmutation  

Fusion    rad 
 

 

ACTIVITIES 

 

DEMO: Smoke detectors  

DEMO: The Domino and the Matchbook Chain reactions  

LAB: The Half-Life of Candium 
 

 

 

PERFORMANCE ASSESSMENT 

 

Lab Report 

Debate Nuclear Energy 

Investigate the status, operation, and history of nuclear power plants in the US 

Defend the use of/ban of food irradiation 

Investigate Carbon-14 dating and judge the authenticity of claims surrounding 

                 The Shroud of Turin 
 

 

CAREER AWARENESS  

 

Science writer 

Radiology Technician 
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CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

PBS: Nova Series: “The Viking Deception” 

PBS: Nova Series: “Einstein’s Big Idea” 

PBS: Secrets of the Dead Series: “Shroud of Christ?” 

PBS The American Experience Series: “Meltdown at Three Mile Island” 

PBS The American Experience Series: “Race for the Superbomb” 

PBS Online News hour Series: “Chernobyl 20 years later” 

PBS Online News hour Series: “Irradiated food safety debate” 

PBS Frontline Series: “Nuclear Reaction” 

 

 
 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

United Streaming Video Segment: Animated Hero Classics: Marie Curie 

DHS Video tape: “Radiation and You”  

Video tape: The Manhattan Project 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

 Animation: “Nuclear particles” 

 Animation: “Geiger Counter” 

 Animation: “Half-life of Nuclear Decay” 

 Animation: “Nuclear fusion” 

 Animation: “Nuclear fission” 

  

http:/ishome.utsa.edu/course/neurobiolab/assignm07mg/PET/pet.html 

www.fnal.gov/Fermilab 

 

 

 

 

 

 

http://www.classzone.com/
http://www.classzone.com/
http://www.fnal.gov/Fermilab
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UNIT 6: PERIODIC TABLE 
 

 

 

ESSENTIAL QUESTIONS 

 

1.  Why is the Periodic Table such an invaluable tool? 

2.  How did the study of light contribute to our understanding of electron? 

     configuration? 

3. What predictions can be made based on periodic trends in atomic radii, 

     ionization energy, and electronegativity?   

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 
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3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9 Core Themes, Content Standards and Expected Performances  

Strand I: Energy Transformations 

 

Content Standards: Energy Transfer and Transformations – What is the role of energy in our 

world? 

9.1 - Energy cannot be created or destroyed; however, energy can be converted from 

one form to another. 

Expected Performances: 

   D2. Explain how energy is transferred by radiation. 
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Grade 9  Core Themes, Content Standards and Expected Performances  

 Strand II: Chemical Structures and Properties 

Content Standards: Properties of Matter – How does the structure of matter affect the 

properties and uses of materials? 

9.4 - Atoms react with one another to form new molecules. 

 The configuration of atoms and molecules determines the properties of the 

materials. 

 

Expected Performances: 

D 10.   Explain how the properties of the first 20 elements in the Periodic Table are 

related to their atomic structures. 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

Initial Understanding: 

 

Discuss contributions of Mendeleev and Mosley. 

Recognize the contributions of different forms of the PT. 

Categorize elements into metals, nonmetals and metalloids, and into  

                  solids, liquids, and gas phases. 

Distinguish properties of metals, nonmetals, and metalloids 

Identify group and row names. 

State the periodic law. 

Identify s,p,d, and f blocks. 

Differentiate bright-line and continuous spectrums. 
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Identify trends in atomic radii, ionization energy, and electronegativity. 

 

Developing an Interpretation: 
 

Describe an electron cloud. 

Recognize the quantum mechanical model as a mathematical expression of 

                 Probability. 

Draw a basic model of the atom for elements 1-18 including orbital shapes  

         and orientations. 

Explain the electron configuration of Noble gases. 

Determine oxidation states for the Alkali and Alkaline earth metals as well  

                 as top charges for Groups 13-17. 

Explain why elements in a group have similar properties. 

Using Noble Gas configurations, Hunds rule, Pauli Exclusion and Aufbau 

             principles determine electron configurations for any element 1-116 

             excluding exceptions. 

Relate Roman numerals for A groups to valence electrons. 

Relate row numbers to occupied principle energy levels. 

Explain the electron configuration for “exception” elements such as Cr and Cu. 

 

 

Making Connections: 

 

Use the PT to obtain information about the properties of both real and fictitious 

       elements. 

Apply the concept of stability to explain the oxidation states of representative 

       elements as well as some transition elements. 

Explain why many transition elements can reach stability without noble  

             gas configuration. 

Relate emission spectra to firework displays. 

 

 

Taking a Critical Stance: 

 

Predict charges for an element based on its electron configuration and  

            orbital diagram. 

Analyze Fe’s (+) 3 charge. 

Predict changes in the “look” of the PT as new elements are discovered  

            after #118. 

Predict an element’s chemical reactivity based on trends in atomic radius, 

             ionization energy, and electronegativity. 

 

 
 

VOCABULARY 

 

Atomic radius    Ground State 
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Bright-line spectrum   Law of octaves 

Continuous spectrum   Metal 

Electromagnetic spectrum  Metalloid 

Electron cloud    Nonmetal 

Emission spectrum   Noble Gas 

Electronegativity   Orbital 

Family     Octet rule 

Frequency    Period 

Group     Photon 

Principle Energy Level  Ionization Energy 

Periodic Law    Inert 

Quanta    Spectroscopy 
 

 

ACTIVITIES 

 

DEMO: Burning Magnesium  

DEMO: Iron in Fortified Cereal 

DEMO: Relative Reactivity of Metals 

DEMO: Colored Solutions of Transition Elements 

DEMO: Balloon Orbitals 

DEMO: Quanta Bundles and Emission Spectrum 

DEMO:  Felt tip Electron Distribution 

DEMO: Missing Puzzle Pieces and Predictions by patterns 

DEMO: Glow in the dark and Black lights 

LAB: Flame Tests 

LAB: Graphing Ionization Energy 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 

Construct a Periodic Table of fictitious elements 

PowerPoint presentations on Evaluating Consumer products: sunscreens, 

                 microwaves, Hg and dental fillings, Halogen Lamps 
 

 

 

CAREER AWARENESS  

 

Analytical Chemist 

Solid State Chemist 

Electron Microscope 
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CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

www.webelements.com 

http: //periodic.lan/.gov  Los Alamos National Laboratory’s Chemistry Division 

         Periodic Table of Elements 

Education.jlab.org/Its Elemental 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Interactive Periodic Table   

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Tablet PC Projection System 

Video tape: The World of Chemistry: “Periodic Table of Elements” 

DVD Clip: Formation of NaCl 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

 Animation: “Spectrum of Hydrogen” 

 Animation: “p orbitals” 

 Animation: “d orbitals” 

 Animation: “orbital energies” 

 Animation: “Periodic Trends” 

 Video: “Flame Tests” 

 
 

 

 

 

http://www.webelements.com/
http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
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UNIT 7: CHEMICAL FORMULAS AND 

REACTIONS 
 

 

ESSENTIAL QUESTIONS 

 

1.  What information is conveyed by chemical formulas? 

2.  What information is conveyed in a balanced chemical equation? 

3.  How do patterns of reactivity allow chemists to predict products in 

     a chemical reaction?   

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 
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    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9 Core Themes, Content Standards and Expected Performances  

Strand III:  Global Interdependence 

Content Standards: Science and Technology in Society – How do science and technology affect 

the quality of our lives? 

9.8 - The use of resources by human populations may affect the quality of the 

environment. 

 Accumulation of metal and non-metal ions used to increase agricultural 

productivity is a major source of water pollution. 

Essential Questions: 

D 24. Explain how the accumulation of mercury, phosphates and nitrates affects  
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         the quality of water and the organisms that live in rivers, lakes and 

         oceans.  

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Chemical reactions 

· Conservation of energy and increase in disorder 

· Interactions of energy and matter 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Environmental Quality 

· Natural and human-induced hazards 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

Initial Understanding: 

 

State charges for monatomic ions and selected polyatomic ions (PAi’s). 

Identify a selected list of PAi’s by formula and name. 

Distinguish between charges on elements and subscripts in a chemical formula. 

List rules for naming compounds in the stock, prefix, and old (optional) systems. 

List tips and rules for balancing equations. 

List indications that a chemical change (chemical reaction) has taken place. 

List five basic categories of chemical reactions. 

List rules for metal and nonmetal replacements in a single replacement reaction. 

 

Developing an Interpretation: 
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Interpret information conveyed by a chemical formula. 

Use a word equation to describe a chemical reaction. 

Recognize general patterns in synthesis, decomposition, single replacement, 

                 double replacement, and combustion reactions. 

Classify many reactions as belonging to one of the five reactions listed above. 

Relate the conservation of mass to the rearrangement of atoms in a chemical  

           equation. 

Relate the conservation of mass to a balanced equation. 

Interpret information in a balanced chemical equation. 

  

Making Connections: 

 

Derive the formulas for various compounds. 

Devise a flowchart for determining the name of a compound in  

            each naming system. 

Apply the rules for determining the names of compounds. 

Apply the tips and rules for balancing equations. 

Translate word equations into formula equations. 

 

Taking a Critical Stance: 

 

Predict the products in single and double replacement reactions. 

Analyze a word equation to predict products, write formulas for all  

              reactants and products, and balance. 
 

VOCABULARY 

 

Coefficient   Combustion 

Decomposition  Incomplete combustion 

Monatomic ion  Subscript 

Oxidation state  Synthesis 

Polyatomic ion  Single Replacement 

Double Replacement  
 

ACTIVITIES 

 

DEMO: Colored Solutions of transition elements with multiple oxidation states  

DEMO: Synthesis: HCl and NH4OH; Burning Magnesium, adding H20 to MgO and 

            Phenolphthalein 

DEMO: Decomposition: Electrolysis of water; Ammonium Dichromate Volcano 

DEMO: Single Replacement; Formation of Silver; Metals with Acids 

DEMO: Double Replacement: KI and Pb(NO3)2 

DEMO: Combustion: KMnO4, glycerine and water; Flaming Soap Bubbles and 

            Gummy Bears 

LAB: Writing Formulas 

LAB: Types of Reactions 
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PERFORMANCE ASSESSMENT 

 

Lab Reports 
 

CAREER AWARENESS  

 

Analytical Chemist 

Quality Control Chemist 

Flavor Developer 

Forensic Chemist 

Mechanical Engineer 

Wastewater Engineer 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html 

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Tablet PC Projection System 

Flex Camera 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

     flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Barking Dogs (White Phosphorous) 

      Video: Zinc and Iodine 

      Video: Thermite Reaction 

               Video: Sugar and KClO3 

 
 

 

 

 

 

http://www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html
http://www.classzone.com/
http://www.classzone.com/
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UNIT 8: THE MATH OF CHEMISTRY 
 

 

ESSENTIAL QUESTIONS 

 

1.  Why would chemists, whose focus is at the atomic and molecular level,  

     need a counting number, the mole, with an astoundingly large value on 

     the order of 10
23

 units? 

2. How can stoichiometric principles be applied to solving “real world” 

Problems? 

3.  What is the significance of limiting reagents to percent yield?   

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 



 49 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 
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 Historical perspectives 

 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

Determine the number of atoms of each element in binary, tertiary, and 

                        quaternary compounds. 

Explain the concept of a mole. 

Relate the coefficients in a balanced chemical equation to molar ratios. 

Distinguish between limiting reactant and excess reactant. 

Identify the limiting reactant in a problem. 

Distinguish between actual and theoretical yield. 

 

Developing an Interpretation: 
 

Calculate the percent composition of any element in a compound. 

Determine the molar mass of a substance. 

Determine the number of grams, moles, molecules or atoms in a given 

                 substance using dimensional analysis. 

Using dimensional analysis, determine the number of grams, moles,  

molecules or atoms of a substance given data on other substances 

          in a balanced chemical equation. 

Calculate empirical and molecular formulas. 

Calculate theoretical and percent yield. 

 

Making Connections: 

 

Explain the significance of converting quantities of substances to molar amounts. 

Apply analytical information about an unknown substance to determine its 

          empirical or molecular formula. 

Construct a flowchart for solving stoichiometry, empirical/molecular, and 

                 limiting reactant problems. 

 

Taking a Critical Stance: 

 

Given a lab scenario, analyze a word equation to determine the limiting 

         reactant, quantity of product formed, and percent yield.  

 
 

VOCABULARY 

 

Atomic mass unit percent composition 

Molar mass  empirical formula 
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Formula unit  Stoichiometry 

Molecule  Limiting Reactant 

Mole   Actual yield 

Percent yield 

 
 

ACTIVITIES 

 

Mini-Activity: Percent of Sugar in Bubble Gum or % Water in Popcorn 

DEMO: How much is a mole ? 

LAB: Formula of a Hydrate 

LAB: Mole/Mass Relationships 
 

 

PERFORMANCE ASSESSMENT 

 

Mini-Activity 

Lab Reports 

Create an analogy to explain the relationship between moles, grams,  

               molecules and atoms of a substance 

Use the concept of limiting reagents to design a recipe that includes  

      both qualitative and quantitative information and mole relationships 

 
 

CAREER AWARENESS  

 

Analytical Chemist 

Quality Control Chemist 

Flavor Developer 

Forensic Chemist 

Mechanical Engineer 

Wastewater Engineer 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html 

 

 

 

http://www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html
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MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Tablet PC Projection System 

Video tape: The World of Chemistry: “The Mole” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Math Tutorials Activity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.classzone.com/
http://www.classzone.com/
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UNIT 9: BONDING 
 

 

ESSENTIAL QUESTIONS 

 

1.  What factors determine the type of bond in a compound? 

2.  How can the shapes of molecules be predicted? 

3.  How does a substance’s bond type and polarity determine its properties? 

4.  What is unique about carbon’s bonding ability that allows it to form a vast 

     array of compounds, many of which are essential to life? 

3. How does the structure of a polymer affect its physical properties? 

4. Why is polarity important? 

5. What role does bonding play in determining the state of matter? 

  

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 
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ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9  Core Themes, Content Standards and Expected Performances  

 Strand II: Chemical Structures and Properties 

Content Standards: Properties of Matter – How does the structure of matter affect the 

properties and uses of materials? 

9.4 - Atoms react with one another to form new molecules. 

 The configuration of atoms and molecules determines the properties of the 
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materials. 

   

Expected Performances: 

D 11.   Describe how atoms combine to form new substances by transferring 

          electrons (ionic bonding) or sharing electrons (covalent bonding). 

 

9.5 – Due to its unique chemical structure, carbon forms many organic and inorganic 

compounds. 

 Carbon atoms can bond to one another in chains, rings and branching networks to 

form a variety of structures, including fossil fuels, synthetic polymers and the large 

molecules of life. 

   

Expected Performances: 

D 13.    Explain how the structure of the carbon atom affects the type of bonds 

            it forms in organic and inorganic molecules. 

D 15.    Explain the general formation and structure of carbon-based polymers, 

            including synthetic polymers, such as polyethylene, and biopolymers, 

            such as carbohydrate. 

 

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 

9.6 - Chemical technologies present both risks and benefits to the health and well-being 

of humans, plants and animals. 

 Materials produced from the cracking of petroleum are the starting points for the 

production of many synthetic compounds. 

 The products of chemical technologies include synthetic fibers, pharmaceuticals, 

plastics and fuels. 

 

Expected Performances: 

D 16.    Explain how simple chemical monomers can be combined to create 

            linear, branched and/or cross-linked polymers. 

D 17.    Explain how the chemical structure of polymers affects their physical  

            properties.  

D 18.    Explain the short- and long-term impacts of landfills and incineration 

            of waste materials on the quality of the environment. 
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National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Structure of atoms 

· Structure and properties of matter 

· Chemical reactions 

· Conservation of energy and increase in disorder 

· Interactions of energy and matter 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Environmental Quality 

· Natural and human-induced hazards 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

State energy changes associated with forming and breaking bonds. 

Relate general stability of compounds to the amount of energy released 

           in bond formation. 

Describe the nature of the chemical bond and its relationship to valence 

           Electrons. 

Identify the type of bonding between two elements given the type of element 

           or electronegativity values. 

List the characteristics of ionic bonds. 

Construct dot diagrams for individual elements. 

Describe properties ionic compounds. 

Distinguish characteristics of polar, nonpolar, and coordinate covalent bonds. 

Describe characteristics of metallic bonding. 
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Identify linear, bent, pyramidal, tetrahedral, and trigonal planar shapes. 

Define polymer. 

List natural and synthetic polymers. 

 

Developing an Interpretation: 
 

Demonstrate bonding concepts using dot diagrams for both ionic and  

                      molecular compounds. 

Distinguish among molecular formulas, Lewis dot diagrams, and structural 

                   formulas. 

Distinguish among single, double, and triple bonds. 

Describe coordinate covalent bonding and apply to simple polyatomic ions. 

Recognize bond types in tertiary and quaternary ionic compounds. 

Compare and contrast polar and nonpolar molecules. 

Draw a diagram of dipole-dipole attraction. 

Explain London dispersion forces. 

Describe the dissolution of a salt in terms of molecule-ion forces of attraction. 

 

 

Making Connections: 

 

Apply the concept of sp
3
 hybrid orbitals to carbon bonding. 

Use VSEPR theory to predict the shape of molecules. 

Describe Hydrogen bonding. 

Explain how the structure of water determines its properties. 

Explain how the structure of a polymer determines its properties. 

Compare the properties of linked, branched, and cross-linked polymers. 

 

Taking a Critical Stance: 

 

Use 3d molecular models to predict the shape and polarity of covalent  

      compounds. 

 

 
 

VOCABULARY 

 

 

Biopolymer    Electronegativity 

Cross-linked polymer   Hybridization 

Additon polymerization  Unshared or lone pair 

Condensation polymerization  Shared pair 

Polyethylene    Single bond 

HDPE/LDPE    Double bond 

Monomer    Triple bond 

Polymer    Molecule 

Tensile strength   Dipole 
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Polarity    Asymmetry 

 
 

ACTIVITIES 

 

DEMO: Properties of ionic vs. molecular compounds  

DEMO: Like dissolves like: The disappearing cup in Acetone 

DEMO: Aspects of polarity: bending water and iodine solubility 

DEMO: Slime 

DEMO: Super absorbent polymers 

LAB: 3d Models of Covalent molecules 

LAB: CAPT Synthetic Polymers 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 

CAPT Project: Evaluate the credibility of internet sites on plastics then assess the 

        risks and benefits of plastics 

 
 

CAREER AWARENESS  

 

Analytical Chemist 

Quality Control Chemist 

 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

Articles: “Trash Bags”; “Kevlar: An advanced material”; “Recycling Plastics” 

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
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INTEGRATED TECHNOLOGY 

 

Tablet PC Projection System 

Video tape: The World of Chemistry: “Chemical Bonds” 

Video tape: The World of Chemistry: “The Age of Polymers” 

Video clip at cwx.prenhall.com: VESPR theory and shapes 

3 dimensional modeling at www.acdlabs.com Chem Sketch 10 

Zumdahl, et. al, World of Chemistry:  www.classzone.com 

               Video tape: Demonstration on Nylon 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

     Animation: Formation of ionic compounds 

       Animation: Molecular vs. ionic compounds 

               Animation: Bonding in Hydrogen  

               Animation: Covalent Bonding 

               Animation: Proton transfer 

               Animation: VSEPR 2,3,4 pairs 

               Animation: Polar Molecules 

               Animation: Dipole-Dipole 

               Animation: London Dispersion forces 

               Animation: Dissolution of an ionic solid in a liquid 

               Animation: Electron Sea Model 

                
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.acdlabs.com/
http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
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UNIT 10: PHASES OF MATTER 
 

 

ESSENTIAL QUESTIONS 

 

1.  How does the behavior of solids, liquids, and gases differ? 

2.  How can calculations from the gas laws be used to predict information 

needed in association with real-world material and activities such as  

scuba diving, ballooning, air bags or camping at high altitudes? 

3.  How can the Kinetic Molecular Theory for gases be applied to make 

     predictions about real gases? 

4.  How do solids, liquids, and gases undergo phase changes? 

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 
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ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9 Core Themes, Content Standards and Expected Performances  

Strand I: Energy Transformations 

 

Content Standards: Energy Transfer and Transformations – What is the role of energy in our 

world? 

9.1 - Energy cannot be created or destroyed; however, energy can be converted from one 

form to another. 

Expected Performances: 
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D1. Describe the effect of adding energy to matter in terms of the motion of  

      atoms and molecules, and the resulting phase changes. 

 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Structure and properties of matter 

· Chemical reactions 

· Conservation of energy and increase in disorder 

· Interactions of energy and matter 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 · Personal and community health 

 · Environmental Quality 

 · Natural and human-induced hazards 

 · Science and technology in local, national, and global challenges 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

Compare shape, volume, and compressiblility of solids, liquids, and gases. 

List equivalent units for gas pressure: atm, torr, mmHg, kPa, millibars, lbs/in
2 

Describe how the height of Hg in a barometer changes with altitude.
 

State the difference between open and closed manometers. 

State STP conditions. 

State relationships between given variables for Boyle’s, Charles’s, Gay-Lussac’s, 
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         Combined, Ideal, and Dalton’s laws. 

Define each variable in the formulas for each of the gas laws. 

List constants for specified gas laws and for equations involving heating/cooling 

         curves for water. 

State Avogadro’s principles. 

State the parts of the kinetic molecular theory. 

Define vapor pressure. 

State the relationship between vapor pressure and temperature. 

State the roles of kinetic and potential energy in heating/cooling curves. 

Define sublimation, melting, fusion, vaporization, boiling, condensation, freezing. 

 

 

Developing an Interpretation: 
 

Convert between Kelvin and Celsius temperatures. 

Calculate pressure for gases in closed and open mercury manometers. 

Solve for various variables in gas law problems. 

Determine the molar mass of a gas. 

Determine the number of grams, moles, molecules or atoms in a given 

                 gas at STP or non-STP conditions, using dimensional analysis. 

Using dimensional analysis , determine the number of grams, moles,  

molecules or atoms of a gas, at STP or non-STP conditions, given  

data on other substances in a balanced chemical equation. 

Explain the relationship between boiling and atmospheric pressure. 

Interpret a graph of vapor pressure vs. temp showing multiple liquids. 

Relate volatility and forces of attraction for liquids to vapor pressure. 

Interpret a phase diagram (heating/cooling curve) for water. 

Solve for various variables in equations associated with the heating/cooling 

          curve for water. 

 

Making Connections: 

 

Explain the properties of solids, liquids, and gases in terms of the Kinetic 

             Molecular Theory. 

Explain conditions under which real gases deviate from ideal behavior. 

Relate vapor pressure and evaporative to lowering fevers and our human 

           “cooling system”. 

Explain why the heat of vaporization for water is greater than the heat of  

             fusion for water. 

Calculate  heat absorbed or released between various points on a heating/ 

                 cooling curve for water. 

 

Taking a Critical Stance: 

 

Predict strength of bonds and heats of vaporization based on vapor pressure  

            curves. 

Investigate the effect of greenhouse gases on the environment. 

 



 64 

 

 
 

VOCABULARY 

 

Absolute zero   Melting 

Barometer   Fusion 

Manometer   Vaporization 

Molar volume   Boiling 

Partial pressure  Condensation 

Sublimation                       Freezing 

Specific heat 

 

 

 

ACTIVITIES 

 

DEMO: Growing Salt crystals 

DEMO: Sublimation of Iodine 

DEMO: Ice and paraffin 

DEMO: Air exerts pressure 

DEMO: Burning candles and water rising 

DEMO: Carbon dioxide and burning candles 

DEMO: Charles’ law in a freezer 

DEMO: Boyles’ Law, Syringes, and Books 

DEMO: Shaving Cream/Balloons/ and vacuum pumps 

DEMO: Boiling eggs and water in a vacuum pump 

DEMO: Vapor pressure of water, acetone , and ethanol  

DEMO: Burning money 

DEMO: Boiling water in a paper cup 

LAB: Boyl’es Law 

LAB: Charles’ Law 

LAB: Molar Volume of a gas 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 

Further investigate the relationship of the gas laws to Scuba Diving, Racing Hot 

            air balloons, air bags, or Camping at high altitudes 

 
 

CAREER AWARENESS  

 

Analytical Chemist 

Quality Control Chemist 
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Meterologist 

 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

Articles: obtain from Proquest for the further investigation of scuba diving, air  

bags, etc. 

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Tablet PC Projection System 

Laser Disc: Racing Hot Air Balloons 

                 Scuba Diving 

                 Liquefaction of carbon dioxide 

                 Evaporative cooling 

                 Imploding can 

Video tape: The World of Chemistry: “State of Matter” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com 

               Video tape: Liquid Nitrogen and Balloons 

                                Collapsing Can 

                                Magnetic properties of liquid Nitrogen and Hydrogen 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Animation: Boyles and Charles’ laws 

               Animation: Changes in vapor pressure and concentration 

               Animation: Kinetic theory 

               Animation: Changes in State 

               Animation: Animation: Ideal gas law 

                
   

http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
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UNIT 11: SOLUTIONS 
 

 

ESSENTIAL QUESTIONS 

 

1.  How can solution concentration be measured and calculated? 

2.  What factors determine the degree and rate of solubility? 

3.  How can a knowledge of colligative properties and principles of solubility 

     be applied to daily living?  

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 
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4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Environmental Quality 

· Natural and human-induced hazards 

 

History and Nature of Science: CONTENT STANDARD G: 
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As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

Define solubility. 

Classify types of solutions. 

Describe the properties of solutions. 

Describe the factors that affect the degree and rate of solubility. 

Define colligative property. 

 

Developing an Interpretation: 
 

Differentiate among saturated, unsaturated, and supersaturated solutions. 

Explain the difference between molarity and molality. 

Describe and demonstrate the procedure for making solutions of varying 

               concentrations. 

Relate parts per million and parts per billion to concentrations of pollutants 

           in water. 

Calculate the number of grams, moles, or volume in molarity and molality 

                problems. 

Calculate molarity or volume in dilution problems. 

 

Making Connections: 

 

Relate Henry’s Law to blood gases, diving and carbonated beverages. 

Interpret data in solubility curves. 

Calculate solubility based on information provided on solubility curves. 

Recognize ionic (versus molecular) solutes and predict the number and type 

                 of ions formed when that ionic substance dissolves. 

Describe the effects of dissolved substances on the freezing points and 

               boiling points of solutions. 

Analyze a word equation on molality to determine the freezing point or  

              boiling point of a solution. 

 

Taking a Critical Stance: 

 

Compare and contrast the solubility of vitamins. 

Relate solubility of phosphates, nitrates, mercury, PCB’s, and other chemicals 
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            to environmental quality and/or biomagnification. 
 

VOCABULARY 

 

Colligative  Hydration 

Concentrated  Molarity 

Dilute   Molality 

Miscible  Unsaturated 

Solute   Saturated 

Solvent  Supersaturated 

Soluble   

 
 

ACTIVITIES 

 

DEMO: Dancing Raisins and CO2 effervescence ? 

DEMO: Saturated solutions; How sweet can you make tea?  

DEMO: Distinguishing saturated, supersaturated, and unsaturated solutions  

DEMO: Parts per million and parts per billion 

LAB: Factors affecting rate of solubility 

LAB: Solubility curve of a salt 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 

Based on CAPT 2006, design an experiment to determine which supermarket 

         fruit juice has the greatest concentration of vitamin C 
 

CAREER AWARENESS  

 

Electrochemist 

Photographer 

Wastewater engineer 

Medical Lab Tech 

Forensic Chemist 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 
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www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html 

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Video tape: The World of Chemistry: “Water” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Solubility rules 

      Video: Supersaturated Sodium Acetate 

      Video: Dilution 
                
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html
http://www.classzone.com/
http://www.classzone.com/
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UNIT 12: KINETICS AND EQUILIBRIUM 
 

 

ESSENTIAL QUESTIONS 

 

1.  What drives chemical reactions? 

2.  What factors influence the rate of chemical reactions? 

3.  How is Hess’s law used to calculate enthalpy changes in a reaction? 

4.  How can LeChatelier’s principle be used to predict the response of a 

     system at equilibrium to stresses in temperature, pressure, and 

     concentration ? 

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 
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3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understanding about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Chemical reactions 
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Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Environmental Quality 

· Natural and human-induced hazards 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

Explain reaction rate in terms of the disappearance of reactant or appearance 

            of product. 

Explain the collision theory of reactions. 

Identify homogeneous and heterogeneous reactions. 

Determine the effect of surface area, temperature, concentration, catalysts, 

                  nature of reactants, pressure, and reaction mechanisms on reaction 

                  rates. 

Identify the rate-determining step. 

Define activation energy and activated complex. 

Explain the general effect of biological and chemical catalyst on reaction rate. 

State the relationship between heats of formation and the stability of  

         compounds. 

Explain equilibrium. 

 

Developing an Interpretation: 
 

Distinguish between enthalpy and entropy. 

Explain in general terms how enthalpy and entropy influence spontaneous 

             reactions. 

Classify equations as endothermic or exothermic. 

Interpret potential energy diagrams. 

Write a Keq expression for a reaction in equilibrium. 

Relate relative amounts of reactants and products to the Keq value. 

 

 

Making Connections: 

 



 74 

Identify intermediate products in a reaction mechanism. 

Analyze a series of steps in a reaction mechanism to determine the net reaction. 

Calculate a Keq value given concentrations of reactants and products. 

Connect collision theory and reaction rates to a car engine’s performance. 

 

Taking a Critical Stance: 

 

Using Hess’s law, predict the H value for a reaction using H values from 

         other reactions. 

Using LeChatelier’s principle, predict the shift in equilibrium and the decrease  

         or increase in concentration of reactants and products as a result of 

        stresses applied to the system. 

Analyze the Haber process in terms of LeChatelier’s principle. 

 
 

VOCABULARY 

 

Activated complex  Heterogeneous/Homogeneous reactions 

Activation energy  Mechanism 

Catalyst   Rate 

Enthalpy   Reversible reaction 

Entropy 

 
 

ACTIVITIES 

 

DEMO: Order, Disorder, Energy and a Deck of cards 

DEMO: Ba(OH)2 hydrate + NH4NO3: A spontaneous endothermic reaction  

DEMO: Activation energy and match heads 

DEMO: The action of a catalyst: H2O2 and MnO2 

DEMO: Surface area  and reaction rate: Cyalume light sticks 

DEMO:  Surface area  and reaction rate: alka seltzer tablets 

DEMO:  The nature of reactants and reaction rate: Ionic vs. molecular  

             substances 

DEMO:  Multi-step mechanisms and Sodium tartrate 

DEMO:  Funnels and the rate-determining step 

DEMO:  Get the flyers out and rate-determining step 

DEMO:  A reversible reaction 

DEMO:  “Equilibrium is not 50-50” 

DEMO:  The Clock reaction  

LAB: CAPT Lab: “ Fire Extinguishers”, the effect of changing temperature and 

concentration on reaction rate 

LAB: Factors Affecting Reaction Rate 
 

 

PERFORMANCE ASSESSMENT 
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Lab Reports 

Explain the switch to unleaded gasoline and evaluate the environmental 

           consequences of gasoline additives in the context of collision theory 

            and reaction rates 

 
 

CAREER AWARENESS  

 

Analytical chemist 

Archeologist 

Biochemist 

Climatologist 

Food Chemist 

 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html 

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Video tape: The World of Chemistry: “Chemical Kinetics” 

Video tape: The World of Chemistry: “Driving Forces” 

DHS Video tape: “Equilibrium” 

Zumdahl, et. al, World of Chemistry Video tape:  

    Oscillating Reaction, 

              Flammability of a powder 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Reaction rate and concentration 

      Animation: Heterogeneous catalysts 

      Animation: Hess’ Law               
 

http://www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html
http://www.classzone.com/
http://www.classzone.com/
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UNIT 13: ACIDS AND BASES 
 

 

ESSENTIAL QUESTIONS 

 

1.  What distinguishes acids, bases, and salts? 

2.  How can the strength of acids and bases be determined? 

3.  What is the significance of pH and how can it be measured? 

4.  How is titration useful? 

5.  What are the uses of acids and bases and what role do they play 

     in common, industrial, and biological processes? 

6.  What impact does acid rain have on organisms and the environment?  

 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 



 77 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 

4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

Grade 9  Core Themes, Content Standards and Expected Performances  

 Strand II: Chemical Structures and Properties 

Content Standards: Properties of Matter – How does the structure of matter affect the 

properties and uses of materials? 

9.4 - Atoms react with one another to form new molecules. 
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 The configuration of atoms and molecules determines the properties of the 

materials. 

   

Expected Performances: 

D 12.   Explain the chemical composition of acids and bases, and explain the change in 

pH in neutralization reactions.   

 

Grade 9 Core Themes, Content Standards and Expected Performances  

Strand III:  Global Interdependence 

Content Standards: 

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 

9.8 - The use of resources by human populations may affect the quality of the 

environment. 

 Emission of combustion by-products, such as SO2, CO2 and NOx by industries and 

vehicles is a major source of air pollution. 

 

Expected Performances: 

D 22.    Explain how the release of sulfur dioxide (SO2) into the atmosphere can  

            form acid rain, and how acid rain affects water sources, organisms and  

            human-made structures. 

D 23.    Explain how the accumulation of carbon dioxide (CO2) in the atmosphere 

            increases Earth’s “greenhouse” effect and may cause climate changes. 

 

Content Standards: 

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 

9.9 - Some materials can be recycled, but others accumulate in the environment and may 

affect the balance of the Earth systems. 

 New technologies and changes in lifestyle can have positive and/or negative effects 

on the environment. 

 

Expected Performances: 

D 25.   Explain how land development, transportation options and consumption 

           of resources may affect the environment.  

D 26.   Describe human efforts to reduce the consumption of raw materials and 
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           improve air and water quality. 

 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

  Chemical reactions 

 

Science and Technology: CONTENT STANDARD E: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Abilities of technological design 

 Understandings about science and technology 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

  Personal and community health 

  Environmental Quality 

  Natural and human-induced hazards 

  Science and technology in local, national, and global challenges 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

List the uses of acids and bases. 

Identify an acid using Arrhenius’ theory. 

Identify a base using Arrhenius’ theory. 
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Define salt. 

Distinguish between oxy and non-oxy acids and apply rules to naming each. 

List properties of acids and bases in the context of an operational definition. 

Distinguish acids and bases based on indicator colors (litmus, phenolphthalein, 

                   universal indicators). 

Distinguish between electrolytes and non-electrolytes. 

List the top 5 strongest acids. 

State the value for the Kw of water at 1 atm and 298K. 

State the concentration of hydrogen and hydroxide ions in water at 1 atm  

         and 298K. 

Define pH conceptually and mathematically. 

 

 

Developing an Interpretation: 
 

Identify a Bronsted-Lowry acid and base. 

Determine conjugate acid-base pairs. 

Identify amphoteric (amphiprotic) substances. 

Distinguish between neutralization and hydrolysis. 

Describe the basics of hydrolysis and buffers. 

Distinguish between ionization and dissociation. 

Relate acid strength to Ka. 

Relate base strength to Kb. 

Discuss the self-ionization of water. 

Describe the pH scale and give examples of strong and weak acids and strong 

               and weak bases. 

Describe acidic solutions in terms of the relative concentrations of hydrogen 

               and hydroxide ions. 

Describe basic solutions in terms of the relative concentrations of hydrogen  

               and hydroxide ions. 

Calculate the pH of a solution given the [H+]. 

Calculate the pH of a solution given the [OH-]. 

Calculate the pOH of a solution given the [OH-]. 

Calculate the pOH of a solution given the [H+]. 

Calculate the [H+] given the [OH-] using the Kw of water. 

Calculate the [OH-] given the [H+] using the Kw of water. 

Calculate the pH given the pOH and vice versa. 

 

 

Making Connections: 

 

Predict the results of hydrolysis of salt solutions. 

Explain titration. 

Describe how neutralization reactions are used in acid-base titrations. 

Calculate the molarity of either an acid or base given data from a titration 

               experiment. 

Calculate the volume of an acid or base given data from a titration experiment. 

Recognize that the majority of chemical reactions in the environment occur in 
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                 aqueous solutions and that many of these are acid-base reactions. 

Describe the role acids and bases play in common, biological, and industrial 

               processes. 

 

 

Taking a Critical Stance: 

 

Describe the emission of combustion by-products, such as SO2, CO2, and NOx  

               by industries and vehicles as a major source of air pollution. 

Explain how the release of SO2 into the atmosphere can form acid rain, and how  

             acid rain affects water sources, organisms, and human-made structures. 

Debate marketable allowances for utility companies reducing gas emissions. 

 
 

 

VOCABULARY 

 

Acid    Neutralization 

Amphiprotic   Nonelectrolyte    

Amphoteric   Operational Definition 

Base    Proton Acceptor 

Conceptual definition  Proton Donor 

Conjugate pair   pH 

Dissociation   Salt    

Electrolyte   Strong conjugate acid 

Hydrogen ion   Strong conjugate base 

Hydronium ion  Weak conjugate acid 

Hydrolysis   Weak conjugate base 

Ionization 

Ionization constant 

 

 
 

ACTIVITIES 

 

DEMO: Invisible Ink: Bases and phenolphthalein 

DEMO: Cabbage Indicator 

DEMO: Universal Indicator 

DEMO: Ammonia Fountain 

DEMO: Mg(OH)2 and HCl 

DEMO: Eggshell Analysis 

DEMO: Conductivity Apparatus and phenolphthalein 

DEMO: Acid concentration and Hydrogen gas 

DEMO: When is an acid strong 

DEMO: Buffered Aspirin 

DEMO: Etching Glass 

DEMO: “A Bright titration” 
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DEMO: Microscale chemistry: Air Bag Acid Rain 

LAB: Household Acids and Bases 

LAB: How effective is an antacid 

LAB: Acid-Base Titration 
 

 

PERFORMANCE ASSESSMENT 

 

Lab Reports 

Investigate the effect of Acid Rain on building materials: CAPT task 

Design and conduct an experiment to test the effectiveness of various brands  

           of antacids 

 
 

CAREER AWARENESS  

 

Analytical chemist 

Biochemist 

Climatologist 

Forensic Chemist 

Wastewater Engineer 

Electrochemist 
 

 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html 

www.epa.gov/acidrain 

 

Article: “Trees: Natural Regulators of CO2” 

Article: “Baking: An Acid-Base Reaction” 

Article: “ pH and Swimming Pools” 

Article: “ Acid Rain” 

 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

 

http://www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html
http://www.epa.gov/acidrain
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INTEGRATED TECHNOLOGY 

 

Video tape: The World of Chemistry: “Acids and Bases” 

Zumdahl, et. al, World of Chemistry Video tape:  

     “Reactions of Metals with Acids” 

                        “ Ammonia Fountain” 

                        “ Sugar, Potassium Chlorate, and Sulfuric Acid” 

                        “ Sulfuric Acid and Sugar” 

                        “ Buffering” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Electrolytes 

     Video: pH scale 

               Video: Acid-Base Titration 

      Animation: Proton Transfer 

      Animation: Electrolyte Behavior 

              Animation: Bronsted-Lowry 

              Animation: Self-ionization of water 

              Animation: Neutralization of a Strong Acid with a Strong Base 

              Animation: Buffers 
                
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.classzone.com/
http://www.classzone.com/
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UNIT 14: REDOX AND ELECTROCHEMISTRY 
 

 

ESSENTIAL QUESTIONS 

 

1.  How do oxidation and reduction differ? 

2.  How can a knowledge of redox reactions help prevent the deterioration 

     of metal parts and structures? 

6.  What are some commercial applications of electrochemical and electrolytic 

cells? 

 

EXPECTATIONS AND STANDARDS 

 

Expectations from DHS Mission Statement 

 

ACADEMIC EXPECTATIONS 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 
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4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

State Framework Standards Addressed: 

 

Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

explain and predict natural phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data 

collection, analysis and interpretation. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent 

ideas about science. 

 

EXPECTED PERFORMANCES 

 

D INQ.1     Identify questions that can be answered through scientific 

                 investigation. 

D INQ.6     Use appropriate tools and techniques to make observations and 

                 gather data. 

D INQ.9     Articulate conclusions and explanations based on research data,  

                 and assess results based on the design of the investigation. 

D INQ.10   Communicate about science in different formats, using relevant 

                 Science vocabulary, supporting evidence and clear logic. 

 

 

National Standards addressed: 

 

Science as Inquiry: CONTENT STANDARD A: 

As a result of activities in grades 9-12, all students should develop 

 Abilities necessary to do scientific inquiry 

 Understandings about scientific inquiry 

 

Physical Science: CONTENT STANDARD B:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

· Chemical reactions 

 

Science in Personal and Social Perspectives: CONTENT STANDARD F:  

As a result of their activities in grades 9-12, all students should develop an understanding 

of 
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· Environmental Quality 

· Natural and human-induced hazards 

 

History and Nature of Science: CONTENT STANDARD G: 

As a result of their activities in grades 9-12, all students should develop an understanding 

of 

 Science as a human endeavor 

 Nature of scientific knowledge 

 Historical perspectives 

 

 

 

CONTENT KNOWLEDGE OBJECTIVES 

 

 

Initial Understanding: 

 

Define oxidation and reduction. 

Assign oxidation numbers to free elements and elements in various compounds. 

Identify oxidation-reduction reactions. 

Identify oxidizing and reducing agents. 

Describe the activity series of metals. 

List the steps in balancing a redox reaction. 

 

Developing an Interpretation: 
 

Write oxidation and reduction half reactions. 

Describe some applications of electrochemical cells. 

Describe some applications of electrolytic cells. 

Determine the voltage for an electrochemical cell. 

 

Making Connections: 

 

Determine the anode and cathode in an electrochemical cell. 

Determine the direction of electron flow in an electrochemical cell. 

Determine the movement of ions across a salt bridge. 

 

Taking a Critical Stance: 

 

Predict the voltage in an electrochemical cell. 
 

 

VOCABULARY 

 

Anode     Oxidation 

Cathode    Reduction 

Electrochemical/voltaic cell  Oxidizing Agent 
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Electrolytic cell   Reducing Agent 

Electrode potential   Salt Bridge 

     Voltage 
 

ACTIVITIES 

 

DEMO:  The Electric Pickle 

DEMO:  The changing oxidation state of Manganese 

DEMO:  The Potato clock 

DEMO:  The electrochemical cell 

DEMO:  The electrolysis of water 

DEMO:  The Aluminum Can rip 

DEMO:  The oxidation of steel wool 

LAB: The Corrosion of Metals 
 

PERFORMANCE ASSESSMENT 

 

Lab Report 

Create a ten minute presentation on the redox reactions associated with one of the 

following: breath analyzers, rocket propellants, tarnishing of silver, 

                    corrosion of metals, photo developing, recharging and recycling 

                    batteries, electroplating, or fuel cells 
 

CAREER AWARENESS  

 

Electrochemist 
 

CORE TEXT FOR STUDENTS 

 

Zumdahl, et. al, World of Chemistry, Evanston, IL, 

McDougal Littell, 2002 

 
 

ADDITIONAL TEXTS/RESOURCES FOR USE BY STUDENTS 

 

Articles: Battery Recycling, Corrosion 

 

MATERIALS AND SUPPLIES 

 

Materials as per lab procedures and safety equipment 
 

INTEGRATED TECHNOLOGY 

 

Video tape: The World of Chemistry: “Oxidation/ Reduction” 

Video tape: The World of Chemistry: “Metals” 
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Zumdahl, et. al, World of Chemistry Video tape:  

              “Reaction of metals with acids” 

              “Galvanic Cells” 

              “Electrolysis of Water” 

              “ Conductivities of Aqueous Solutions” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com   

flip cards, chapter quizzes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: The Electric Pickle 

      Animation: Voltaic Cells 

      Animation: Anode Reaction 

      Animation: Cathode Reaction 

              Animation: Lemons and Copper/Zinc 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.classzone.com/
http://www.classzone.com/
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SECTION III – Related Goals and Standards 

 

 

 

Expectations from Darien High School Mission Statement 
 

ACADEMIC EXPECTATIONS 

 

1. Read actively and critically for a variety of purposes. 

2. Write effectively. 

3. Speak effectively. 

4. Listen actively and critically. 

5. Access and evaluate multi-media and print information efficiently and critically. 

6. Reason effectively and solve problems. 

7. Demonstrate an understanding of the concepts of wellness. 

8. Demonstrate the skills and real-world contextual knowledge to meet the 

    demands of a changing world. 

9. Analyze problems from multiple perspectives by understanding past and 

    present cultures. 

 

SOCIAL 

 

1. Develop positive interpersonal skills. 

3. Participate effectively and efficiently in groups to pursue and generate 

    information.  

 

CIVIC 

 

2. Demonstrate mutual respect for all members of the school and town 

    community. 

4. Understands the human impact on the environment. 

6. Participate in the democratic process. 

 

ETHICAL EXPECTATIONS 

 

1. Act responsibly and respectfully toward him/herself and others. 

2. Follow the established rules, guidelines and laws of the school community. 

3. Explore, discuss and question the moral issues that arise within the context 

    of his/her day. 
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4. Demonstrate sensitivity to, and respect for, the perspectives, opinions, needs 

    and customs of others. 

5. Use proper citations in the presentation of research and other sources and 

    demonstrate academic integrity in all aspects of his/her work.  

 

 

 

 

 

 

The Connecticut State Framework: Goals and Standards 

 
Grades 9-10 Core Scientific Inquiry, Literacy and Numeracy 

How is scientific knowledge created and communicated? 

 

SCIENTIFIC INQUIRY 

· Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, 

  explain and predict natural phenomena. 

· Scientific inquiry progresses through a continuous process of questioning, data 

  collection, analysis and interpretation. 

· Scientific inquiry requires the sharing of findings and ideas for critical review by 

colleagues and other scientists. 

 

SCIENTIFIC LITERACY 

· Scientific literacy includes the ability to read, write, discuss and present 

  coherent ideas about science. 

· Science literacy also includes the ability to search for and assess the relevance 

  and credibility of scientific information found in various print and electronic  

  media. 

 

SCIENTIFIC NUMERACY 

· Scientific numeracy includes the ability to use mathematical operations and 

  procedures to calculate, analyze and present scientific data and ideas. 

 

D INQ.1   Identify questions that can be answered through scientific 

               investigation. 

D INQ.2   Read, interpret and examine the credibility and validity of scientific 

               claims in different sources of information. 

D INQ.3   Formulate a testable hypothesis and demonstrate logical connections 

               between the scientific concepts guiding the hypothesis and the design  

               of the experiment. 

D INQ.4   Design and conduct appropriate types of scientific investigations to 

               answer different questions. 

D INQ.5   Identify independent and dependent variables, including those that are 

               kept constant and those used as controls. 

D INQ.6   Use appropriate tools and techniques to make observations and gather 

               data. 
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D INQ.7   Assess the reliability of the data that was generated in the  

               investigation. 

D INQ.8   Use mathematical operations to analyze and interpret data, and 

               present relationships between variables in appropriate forms. 

D INQ.9   Articulate conclusions and explanations based on research data, and 

               assess results based on the design of the investigation. 

D INQ.10  Communicate about science in different formats, using relevant  

                science vocabulary, supporting evidence and clear logic. 

 

 

Grade 9 

Core Themes, Content Standards and Expected Performances  

Strand I: Energy Transformations 

 

Content Standards 

Energy Transfer and Transformations – What is the role of energy in our world? 

9.1 - Energy cannot be created or destroyed; however, energy can be converted from 

one form to another. 

 Energy enters the Earth system primarily as solar radiation, is captured by materials 

and photosynthetic processes, and eventually is transformed into heat. 

Expected Performances 

D 1. Describe the effects of adding energy to matter in terms of the motion of atoms 

and molecules, and the resulting phase changes. 

D 2. Explain how energy is transferred by conduction, convection and radiation. 

D 3. Describe energy transformations among heat, light, electricity and motion. 

 

Content Standards  

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 

9.3 - Various sources of energy are used by humans and all have advantages and 

disadvantages. 

 During the burning of fossil fuels, stored chemical energy is converted to electrical 

energy through heat transfer processes. 

 In nuclear fission, matter is transformed directly into energy in a process that is 

several million times as energetic as chemical burning. 

 Alternative energy sources are being explored and used to address the 

disadvantages of using fossil and nuclear fuels. 

 

Expected Performances 

D 7.     Explain how heat is used to generate electricity. 
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D 8.     Describe the availability, current uses and environmental issues related to  

          the use of fossil and nuclear fuels to produce electricity. 

D 9.    Describe the availability, current uses and environmental issues related 

          to the use of hydrogen fuel cells, wind and solar energy to produce 

          electricity. 

 

Grade 9 

Core Themes, Content Standards and Expected Performances  

Strand II: Chemical Structures and Properties 

 

Content Standards 

Properties of Matter – How does the structure of matter affect the properties and uses of 

materials? 

9.4 - Atoms react with one another to form new molecules. 

 Atoms have a positively charged nucleus surrounded by negatively charged 

electrons. 

 The configuration of atoms and molecules determines the properties of the 

materials. 

 

Expected Performances 

D 10.    Describe the general structure of the atom, and explain how the 

            properties of the first 20 elements in the Periodic Table are related 

            to their atomic structures. 

D 11.    Describe how atoms combine to form new substances by transferring 

            electrons (ionic bonding) or sharing electrons (covalent bonding). 

D 12.    Explain the chemical composition of acids and bases, and explain the 

            change of pH in neutralization reactions. 

 

Content Standards 

Properties of Matter – How does the structure of matter affect the properties and uses of 

materials? 

9.5 – Due to its unique chemical structure, carbon forms many organic and inorganic 

compounds. 

 Carbon atoms can bond to one another in chains, rings and branching networks to 

form a variety of structures, including fossil fuels, synthetic polymers and the large 

molecules of life. 
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Expected Performances 

D 13.    Explain how the structure of the carbon atom affects the type of bonds 

            it forms in organic and inorganic molecules. 

D 14.    Describe combustion reactions of hydrocarbons and their resulting  

             by-products. 

D 15.    Explain the general formation and structure of carbon-based polymers, 

            including synthetic polymers, such as polyethylene, and biopolymers, 

            such as carbohydrate.  

 

Content Standards 

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 

9.6 - Chemical technologies present both risks and benefits to the health and well-being 

of humans, plants and animals. 

 Materials produced from the cracking of petroleum are the starting points for the 

production of many synthetic compounds. 

 The products of chemical technologies include synthetic fibers, pharmaceuticals, 

plastics and fuels. 

 

Expected Performances 

D 16.    Explain how simple chemical monomers can be combined to create 

            linear, branched and/or cross-linked polymers. 

D 17.    Explain how the chemical structure of polymers affects their physical 

            properties.  

D 18.    Explain the short- and long-term impacts of landfills and incineration  

            of waste materials on the quality of the environment. 

 

 

Grade 9 

Core Themes, Content Standards and Expected Performances  

Strand III:  Global Interdependence 

 

Content Standards 

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 
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9.8 - The use of resources by human populations may affect the quality of the 

environment. 

 Emission of combustion by-products, such as SO2, CO2 and NOx by industries and 

vehicles is a major source of air pollution. 

 

Expected Performances 

D 22.    Explain how the release of sulfur dioxide (SO2) into the atmosphere can 

            form acid rain, and how acid rain affects water sources, organisms and  

            human-made structures. 

D 23.    Explain how the accumulation of carbon dioxide (CO2) in the atmosphere  

            increases Earth’s “greenhouse” effect and may cause climate changes. 

D 24.     Explain how the accumulation of mercury, phosphates and nitrates 

             affects the quality of water and the organisms that live in rivers, lakes 

             and oceans.  

 

Content Standards 

Science and Technology in Society – How do science and technology affect the quality of 

our lives? 

9.9 - Some materials can be recycled, but others accumulate in the environment and may 

affect the balance of the Earth systems. 

 New technologies and changes in lifestyle can have positive and/or negative effects 

on the environment. 

 

Expected Performances 

D 25.   Explain how land development, transportation options and consumption 

           of resources may affect the environment.  

D 26.    Describe human efforts to reduce the consumption of raw materials and 

            improve air and water quality. 
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Connecticut Enrichment Content Standards  
for High School Science 

 

 

High School Chemistry 

 
Content Standards Supportive Concepts 

Atomic and Molecular 

Structure  

The periodic table 

displays the elements in 

increasing atomic number 

and shows how 

periodicity of the 

physical and chemical 

properties of the elements 

relates to atomic 

structure. 

 The nucleus of the atom is much smaller than the atom, 

yet contains most of its mass. 

 The quantum model of the atom is based on experiments 

and analyses by many scientists, including Dalton, 

Thomson, Bohr, Rutherford, Millikan and Einstein. 

 The position of an element in the periodic table is related 

to its atomic number. 

 The periodic table can be used to identify metals, 

semimetals, non-metals and halogens. 

 The periodic table can be used to identify trends in 

ionization energy, electronegativity, the relative sizes of 

ions and atoms, and the number of electrons available 

for bonding. 

 The electronic configuration of elements and their 

reactivity can be identified based on their position in the 

periodic table. 

Chemical Bonds 

 

Biological, chemical and 

physical properties of 

matter result from the 

ability of atoms to form 

bonds from electrostatic 

forces between electrons 

and protons and between 

atoms and molecules. 

 Atoms combine to form molecules by sharing electrons 

to form covalent or metallic bonds or by exchanging 

electrons to form ionic bonds. 

 Chemical bonds between atoms in molecules such as H2, 

CH4, NH3, H2CCH2, N2, Cl2, and many large biological 

molecules are covalent. 

 Salt crystals, such as NaCl, are repeating patterns of 

positive and negative ions held together by electrostatic 

attraction. 

 The atoms and molecules in liquids move in a random 

pattern relative to one another because the 

intermolecular forces are too weak to hold the atoms or 

molecules in a solid form. 

 Lewis dot structures can provide models of atoms and 

molecules. 

 The shape of simple molecules and their polarity can be 

predicted from Lewis dot structures. 

 Electronegativity and ionization energy are related to 

bond formation. 

 Solids and liquids held together by Van der Waals forces 
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or hydrogen bonds are affected by volatility and 

boiling/melting point temperatures. 

 

Conservation of Matter 

and Stoichiometry 

 

The conservation of 

atoms in chemical 

reactions leads to the 

principle of conservation 

of matter and the ability 

to calculate the mass of 

products and reactants. 

 Chemical reactions can be described by writing balanced 

equations. 

 The quantity one mole is set by defining one mole of 

carbon; 12 atoms to have a mass of exactly 12 grams. 

 One mole equals 6.02.x 1023 particles (atoms or 

molecules). 

 The molar mass of a molecule can be determined from 

its chemical formula and a table of atomic masses. 

 The mass of a molecular substance can be converted to 

moles, number of particles, or volume of gas at standard 

temperature and pressure. 

 Hess’s law is used to calculate enthalpy change in a 

reaction. 

 

Reaction Rates 

 

Chemical reaction rates 

depend on factors that 

influence the frequency 

of collision of reactant 

molecules. 

 The rate of reaction is the decrease in concentration of 

reactants or the increase in concentration of products 

with time. 

 Reaction rates depend on factors such as concentration, 

temperature and pressure. 

 Equilibrium is established when forward and reverse 

reaction rates are equal. 

 Catalysts play a role in increasing the reaction rate by 

changing the activation energy in a chemical reaction. 

 

Organic Chemistry  

and Biochemistry 

 

The bonding 

characteristics of carbon 

allow the formation of 

many different organic 

molecules of varied sizes, 

shapes and chemical 

properties, and provide 

the biochemical basis of 

life. 

 Large molecules (polymers), such as proteins, nucleic 

acids and starch, are formed by repetitive combinations 

of organic monomers.  

 The bonding characteristics of carbon result in the 

formation of a large variety of structures, ranging from 

simple hydrocarbons to complex biological molecules 

and synthetic polymers. 

 Amino acids are the building blocks of proteins. 

 

 

 

 

 

 

 

 

 

 

 



 97 

 

NSTA National Standards addressed: 

 

Science as Inquiry:  

 

CONTENT STANDARD A: As a result of activities in grades 9-12, all students  

should develop 

· Abilities necessary to do scientific inquiry 

· Understandings about scientific inquiry 

 

Physical Science:  

 

CONTENT STANDARD B: As a result of their activities in grades 9-12, all students 

should develop an understanding of 

  · Structure of atoms 

· Structure and properties of matter 

· Chemical reactions 

· Conservation of energy and increase in disorder 

· Interactions of energy and matter 

 

Science and Technology:  

 

CONTENT STANDARD E: As a result of their activities in grades 9-12, all students 

should develop an understanding of 

· Abilities of technological design 

· Understandings about science and technology 

 

Science in Personal and Social Perspectives 

 

CONTENT STANDARD F: As a result of their activities in grades 9-12, all students 

should develop an understanding of 

  · Personal and community health 

  · Population growth 

  · Natural Resources 

  · Environmental Quality 

  · Natural and human-induced hazards 

  · Science and technology in local, national, and global challenges 

 

History and Nature of Science:  

 

CONTENT STANDARD G: As a result of their activities in grades 9-12, 

all students should develop an understanding of 

· Science as a human endeavor 

· Nature of scientific knowledge 

· Historical perspectives 
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SECTION IV – Learning Resources 

 

 

TEXTS:  

 
Brown, T., et al. Chemistry The Central Science. New Jersey: Prentice Hall.2000 

Wilbraham, A., et.al. Chemistry. California: Addison-Wesley.1993 

Wagner, M. Chemistry The Study of Matter Laboratory Manuel New Jersey: 

                                 Prentice Hall.1992 

 

VIDEO: 

 

Intro to Chemistry: 

Video tape: Lab Accident at Jefferson High 

Video tape: Demonstrations from Zumdahl World of Chemistry Text: 

        “Dry Ice and Magnesium” 

Measurement: 

Video tape: Measurement: Powers of 10 

Video tape: The World of Chemistry: “Measurement” 

Atomic Structure: 

Video tape: The World of Chemistry: “The Atom”  

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

 Video “Cathode Ray Tube”,  

Nuclear Chemistry: 

PBS: Nova Series: “The Viking Deception” 

PBS: Nova Series: “Einstein’s Big Idea” 

PBS: Secrets of the Dead Series: “Shroud of Christ?” 

PBS The American Experience Series: “Meltdown at Three Mile Island” 

PBS The American Experience Series: “Race for the Superbomb” 

PBS Online News hour Series: “Chernobyl 20 years later” 

PBS Online News hour Series: “Irradiated food safety debate” 

PBS Frontline Series: “Nuclear Reaction” 

United Streaming Video Segment: Animated Hero Classics: Marie Curie 

DHS Video tape: “Radiation and You”  

Video tape: “The Manhattan Project” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

 Animation: “Nuclear particles” 

 Animation: “Geiger Counter” 

 Animation: “Half-life of Nuclear Decay” 

 Animation: “Nuclear fusion” 

 Animation: “Nuclear fission” 

Periodic Table: 

Video tape: The World of Chemistry: “Periodic Table of Elements” 

http://www.classzone.com/
http://www.classzone.com/
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DVD Clip: Formation of NaCl 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

 Animation: “Spectrum of Hydrogen” 

 Animation: “p orbitals” 

 Animation: “d orbitals” 

 Animation: “orbital energies” 

 Animation: “Periodic Trends” 

 Video: Flame Tests 

Chemical Formulas and Reactions: 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Barking Dogs (White Phosphorous) 

      Video: Zinc and Iodine 

      Video: Thermite Reaction 

               Video: Sugar and KClO3 

Bonding: 

Video tape: The World of Chemistry: “Chemical Bonds” 

Video tape: The World of Chemistry: “The Age of Polymers” 

Video clip at cwx.prenhall.com: VESPR theory and shapes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Animation: Formation of ionic compounds 

         Animation: Molecular vs. ionic compounds 

               Animation: Bonding in Hydrogen  

               Animation: Covalent Bonding 

               Animation: Proton transfer 

               Animation: VSEPR 2,3,4 pairs 

               Animation: Polar Molecules 

               Animation: Dipole-Dipole 

               Animation: London Dispersion forces 

               Animation: Dissolution of an ionic solid in a liquid 

               Animation: Electron Sea Model 

Phases of Matter: 

Laser Disc: Racing Hot Air Balloons 

                 Scuba Diving 

                 Liquefaction of carbon dioxide 

                 Evaporative cooling 

                 Imploding can 

Video tape: The World of Chemistry: “State of Matter” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com 

               Video tape: Liquid Nitrogen and Balloons 

                                Collapsing Can 

                                Magnetic properties of liquid Nitrogen and Hydrogen 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

    Animation: Boyles’ and Charles’ laws 

               Animation: Changes in vapor pressure and concentration 

               Animation: Kinetic theory 

               Animation: Changes in State 

               Animation: Animation: Ideal gas law 

Solutions:  

http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
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Video tape: The World of Chemistry: “Water” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Solubility rules 

      Video: Supersaturated Sodium Acetate 

      Video: Dilution 

Kinetics, Thermodynamics, and Equilibrium: 

Video tape: The World of Chemistry: “Chemical Kinetics” 

Video tape: The World of Chemistry: “Driving Forces” 

DHS Video tape: “Equilibrium” 

Zumdahl, et. al, World of Chemistry Video tape:  

    Oscillating Reaction, 

              Flammability of a powder 

Acids and Bases: 

Video tape: The World of Chemistry: “Acids and Bases” 

Zumdahl, et. al, World of Chemistry Video tape:  

     “Reactions of Metals with Acids” 

                        “ Ammonia Fountain” 

                        “ Sugar, Potassium Chlorate, and Sulfuric Acid” 

                        “ Sulfuric Acid and Sugar” 

                        “ Buffering” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: Electrolytes 

     Video: pH scale 

                 Video: Acid-Base Titration 

      Animation: Proton Transfer 

      Animation: Electrolyte Behavior 

                 Animation: Bronsted-Lowry 

              Animation: Self-ionization of water 

              Animation: Neutralization of a Strong Acid with a Strong Base 

              Animation: Buffers 

Redox and Electrochemistry: 

Video tape: The World of Chemistry: “Oxidation/ Reduction” 

Video tape: The World of Chemistry: “Metals” 

Zumdahl, et. al, World of Chemistry Video tape:  

              “Reaction of metals with acids” 

              “Galvanic Cells” 

              “Electrolysis of Water” 

              “ Conductivities of Aqueous Solutions” 

Zumdahl, et. al, World of Chemistry:  www.classzone.com: 

      Video: The Electric Pickle 

      Animation: Voltaic Cells 

      Animation: Anode Reaction 

      Animation: Cathode Reaction 

              Animation: Lemons and Copper/Zinc 

 

 

 

 

http://www.classzone.com/
http://www.classzone.com/
http://www.classzone.com/
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WEBSITES and OTHER INTEGRATED TECHNOLOGY:  
 

www.acs.org 

www.pubs.acs.org 

Interactive Computer simulation: Physical and Chemical Changes 

Zumdahl, et. al, World of Chemistry:  www.classzone.com:   

 flip cards, chapter quizzes 

www.fnal.gov/Fermilab 

http:/ishome.utsa.edu/course/neurobiolab/assignm07mg/PET/pet.html 

www.webelements.com 

http: //periodic.lan/.gov  Los Alamos National Laboratory’s Chemistry Division 

         Periodic Table of Elements 

Education.jlab.org/Its Elemental 

www.dbhs.wvusd.k12.ca.us/webdocs/ChemTeamIndex.html 

Tablet PC Projection System 

Flex Camera 

3 dimensional modeling at www.acdlabs.com Chem Sketch 10 

www.epa.gov/acidrain 
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