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PLANNED COURSE OF STUDY 
 

Course Title Academic Chemistry  
Grade Level 11th and 12th Grade 
Credits 1 
Content Area / Dept. Science 
Length of Course 1 Semester 
Author(s) Mr. Scott M. Zgraggen and Mr. Scott Britton 

 
Course Description:  
Chemistry (Academic) is a demanding, college preparatory, laboratory-oriented 
introduction to the major topics of a first year chemistry course. The course requires 
students to construct meaning based on laboratory experiences, and mathematics are used 
to illustrate and support chemical principles such as the properties of matter, atomic 
structure and behavior, nuclear chemistry, quantum mechanics, periodicity, chemical 
formulas, reaction types, and stoichiometry. Students use algebra to solve numerical 
problems relating to the application of chemical processes and use both qualitative and 
quantitative reasoning skills to illustrate and analyze chemical phenomena. Students 
should have a working knowledge of graphing; solving for unknowns in an algebraic 
equation; the ability to solve word problems; and analyze both graphical and written 
information. Students will develop critical-thinking and problem-solving skills to help them 
think more intelligently and scientifically about the chemical-based world all around them. 
 
Course Rationale: 
Chemistry’s position as the central science is upheld by new breakthroughs in fields such as 
genetics, biochemistry, medicine, materials science, forensics, nanotechnology, drug 
discovery, the environment and next-generation computer hardware. A sound knowledge 
of chemistry is required to fully understand most other areas of science, and this is why the 
study of chemistry is either compulsory or recommended by many other disciplines at the 
College/University level.  Moreover, chemistry opens the door for many careers because 
training in chemistry is essential for many positions in industry, is highly desirable for 
science teaching, and is useful for careers in the public service and management. Both the 
public and the private sectors increasingly draw their higher management echelons from 
chemistry graduates.  Finally, in a world inundated with information, citizens with strong 
chemical literacy will be able to better understand major discoveries, advances, and issues 
of our time.    
 
 
 
 
Curriculum Map 
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Month Typical # 
of Weeks 

Topics Covered this Month 

September 
October 

6 weeks ● Scientific method 
● Natural laws vs. Theories 
● Variable vs. Controls in an experiment 
● International System of Measurement (Metric) 
● Uncertainty in Measurement 
● Problem Solving: Quantitative Analysis Explaining 

Qualitative Behavior 
● Properties of Matter 
● Behavior of Matter (especially Gas Laws:  Boyle’s, Charles’, 

Gay-Lussac’s, Ideal Gas Law) 
● Model Explaining Gas Behavior 
● Measuring Gases 

October 
November 
December 

6.5 weeks ● History of Atomic Theory 
● Discovering Atomic Structure 
● Modern Atomic Theory 
● Subatomic Particles and forces 
● Changes in the Nucleus:  Nuclear Energy 
● Quantifying Light and Electron Behavior:  Problem Solving 
● Variable vs. Controls in an experiment 
● Uncertainty in Measurement Continued 

November 3 weeks ● Development of the Periodic Table 
● Reading the Periodic Table 
● Periodicity or Periodic Trends 

December 3 weeks ● Writing and Naming Ionic and Covalent Compounds 
● Empirical formulas 
● Chemical Reactions/Equations 
● Forces that Control a Rate of a Chemical Reaction 
● the Mole 
● Stoichiometry 

January 3 weeks ● Chemical measurements 
● Stoichiometry 
● Reaction Rates and Chemical Kinetics 
● Rate Laws 
● Equilibrium 
● Acids, Bases, Salts and Buffers 
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Unit Title The Nature of Science (Unit I) 
Unit Description      The study of chemistry begins at the macroscopic level, 

where we can see and measure the materials of which our 
world is made. The scientific method provides the framework 
for the study of chemistry.  
     This unit focuses on how chemists define and characterize 
matter and how to handle numerical results of chemical 
measurements and solve numerical problems. 
     This unit also focuses on the behavior of gases. Subject to 
changes in temperature and pressure, it is easier to predict the 
behavior of gases. The laws that govern this behavior have 
played an important role in the development of the atomic 
theory of matter and the kinetic molecular theory of gases. 

Essential Questions and 
Enduring Understandings 

● What is chemistry and how does one go about studying 
it? 

● Why is it called the central science? 
● What skills are required to study chemistry? 
● What are the Kinetic and Atomic Theories and how do 

they explain atomic and chemical behavior? 
● What are the properties of matter and how are they 

measured? 
● How does safety impact experimentation in the 

chemistry laboratory? 
 

PA Core Standards  Assessment Anchors 
*S11.A.1.1:  S11.A.1.1.1 through 
S11.A.1.1.5; *S11.A.1.2:  S11.A.1.2.1 and 
S11.A.1.2.2; *S11.A.1.3:  S11.A.1.3.1; 
*S11.A.2.1: S11.A.2.1.1 through 
S11.A.2.1.5; *S11.A.2.2:  S11.A.2.2.1 and 
S11.A.2.2.2; *S11.A.3.2:  S11.A.3.2.1; 
*S11.C.1.1:  S11.C.1.1.5; *S11.C.2.1:  
S11.C.2.1.3  
 

CHEM.A.1.1 Identify and describe how 
observable and measurable properties can 
be used to classify and describe matter and 
energy. 
CHEM.A.1.1.2 Classify observations as 
qualitative and/or quantitative. 
CHEM.A.1.1.3 Utilize significant figures to 
communicate the uncertainty in a 
quantitative observation 
CHEM.B.2.2 Explain how the kinetic 
molecular theory relates to the behavior of 
gases. 
CHEM.B.2.2.1 Utilize mathematical 
relationships to predict changes in the 
number of particles, the temperature, the 
pressure, and the volume in a gaseous 
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system (i.e., Boyle’s law, Charles’s law, 
Dalton’s law of partial pressures, the 
combined gas law, and the ideal gas law). 

 
Key Unit Vocabulary ● Scientific method 

○ Observation 
○ Hypothesis 
○ Experimentation 

■ Qualitative Data 
■ Quantitative Data 

○ Conclusion 
● Natural laws vs. Theories 

○ Kinetic Theory 
○ Atomic Theory 

● Variable vs. Controls in an experiment 
● International System of Measurement (Metric) 

○ Base units 
○ Length, Mass, Temperature, Weight, Volume, 

Density, Pressure 
○ Metric Conversions 
○ Metric Prefixes 

● Uncertainty in Measurement 
○ Precision vs. Accuracy 
○ Standard Deviation 
○ Fractional Uncertainty 
○ Percent Uncertainty 
○ Confidence Intervals 
○ Percent Error 
○ Significant Digits/Figures 

● Problem Solving 
○ Dimensional Analysis 
○ Unit Equality 
○ Conversion Factors 
○ Quantitative Analysis Explaining Qualitative 

Behavior 
● Energy 

○ Kinetic, Potential, Chemical, Light, Sound, 
Mechanical 

○ Joules 
○ Specific Heat 
○ Dulong-Petit Rule 
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○ Law of Thermodynamics 
■ Conservation of Energy and Matter 
■ Entropy 
■ Absolute Zero 

○ Temperature Scales:  Kelvin, Celsius, Fahrenheit 
● Matter 

○ Solids, Liquids, Gases, Plasmas 
○ Physical Properties vs. Chemical Properties 
○ Physical Changes vs. Chemical Changes 
○ Law of Conservation of Matter 
○ Kinetic-Molecular Theory 
○ Gas Laws:  Boyle’s, Charles’, Gay-Lussac’s, Ideal 

Gas Law 
○ Elements vs. Compounds 
○ Mixtures vs. Pure Substances 
○ Heterogeneous vs. Homogeneous 

● Model Explaining Gas Behavior 
○ Diffusion vs. Effusion 
○ Elastic Collisions 
○ Kinetic-Molecular Theory 

● Measuring Gases 
○ Atmospheric Pressure, kilopascals vs. 

Atmospheres vs. Torr 
○ Standard Temperature and Pressure 

 
Learning Objectives – The student will… Assessment Opportunities 
Explain why the knowledge of chemistry is 
central to many human endeavors (re-
occurring throughout course). 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
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○ Introduction to the Gas Laws 
and the Kinetic Theory. 

● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Understand that chemistry is an 
experimental science that uses the scientific 
method to analyze and solve problems (re-
occurring throughout course). 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
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● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Explain the basic safety rules that must be 
followed when working in the chemistry 
lab. 

● Rules, regulation and safety 
assessments  

Compare and contrast scientific theories, 
scientific laws, and beliefs in chemistry from 
alchemy to modern chemistry. 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab:  Understanding the Behavior of 
Matter. 

Analyze and explain the accuracy of facts, 
principles, theories, and laws in chemistry.  

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab:  Understanding the Behavior of 
Matter. 

Analyze and compare the use of both direct 
and indirect observations and 
measurements as means to study the world 
and the universe (e.g., behavior of atoms) 
(re-occurring throughout course). 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
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● Lab Activity: Solubility as a Property 
(Chromatography Lab) 

● Lab:  Understanding Physical and 
Chemical Properties and Changes. 

● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

● Mathematics (e.g. dimensional 
analysis, units of measurements and 
gas laws), properties (e.g. density) 
and chemistry assessments. 

Compare and contrast qualitative data 
(descriptive observations) and quantitative 
data (numbers obtained by measurement) 
(re-occurring throughout course). 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
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● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Solve a problem presented in a laboratory 
setting using the proper steps of the 
scientific method (re-occurring throughout 
course). 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
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■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Use equipment and chemicals 
properly/safely to collect data and make 
measurements (re-occurring throughout 
course). 

● Rules, regulation and safety 
assessments  

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Use the rules of scientific notation and 
significant figures when reporting a 

● Handling Numbers in Science WS. 
(worksheet) 
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numerical answer (re-occurring throughout 
course). 

● Solving Problems with Density WS. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

● Mathematics (e.g. dimensional 
analysis, units of measurements and 
gas laws), properties (e.g. density) 
and chemistry assessments. 

Evaluate appropriate methods, instruments, 
and scale for precise quantitative and 
qualitative observations (e.g., to compare 
properties of materials) (re-occurring 
throughout course). 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 
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○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Communicate findings from a laboratory in 
proper written and graphic format (re-
occurring throughout course). 

● Critique the elements of an 
experimental design (e.g., raising 
questions, formulating hypotheses, 
developing procedures, identifying 
variables, manipulating variables, 
interpreting data, and drawing 
conclusions) applicable to a specific 
experimental design. 

● Use data to make inferences and 
predictions, or draw conclusions, 
demonstrating understanding of 
experimental limits. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter:  
○ Introduction to the Gas Laws 

and the Kinetic Theory. 
● Lab Activity:  Density as a Property 
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● Critique the results and conclusions 
of scientific inquiry for consistency 
and logic. 

● Illustrate the data collected in a lab 
in a graphic manner (e.g., proper 
tables and graphs). 

● Communicate the results of an 
investigation using multiple 
representations. 

● Lab Activity: Solubility as a Property 
(Chromatography Lab) 

● Lab:  Understanding Physical and 
Chemical Properties and Changes. 

● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Use dimensional analysis to solve problems 
(e.g. density, specific heat, energy 
calculations, gas laws, etc.) (Re-occurring 
throughout course). 

● Pre-class math assessment. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter: Introduction to the Gas Laws 
and the Kinetic Theory. 

● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
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■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

● Mathematics (e.g. dimensional 
analysis, units of measurements and 
gas laws), properties (e.g. density) 
and chemistry  

 
 

Determine/Calculate the degree of precision 
and accuracy (percent yield and percent 
error) of experimental data and explain 
what causes uncertainty in measurements 
in chemistry. 

● Lab/Case Study:  The Importance of 
Math and Measurement. 

● Mathematics (e.g. dimensional 
analysis, units of measurements and 
gas laws), properties (e.g. density) 
and chemistry. 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter: Introduction to the Gas Laws 
and the Kinetic Theory. 

● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
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■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Identify the metric units of measurement 
used in chemistry (re-occurring throughout 
course). 

● Pre-class math assessment. 
● Lab Activity:  Foaming Egg. 
● Lab/Case Study:  The Importance of 

Math and Measurement. 
○ Understanding Metric 

Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter: Introduction to the Gas Laws 
and the Kinetic Theory. 

● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Define properties of matter including mass, 
volume, dimensions, density, freezing point, 
boiling point, solubility, etc. 

● Lab/Case Study:  The Importance of 
Math and Measurement. 
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○ Understanding Metric 
Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab:  Understanding the Behavior of 

Matter: Introduction to the Gas Laws 
and the Kinetic Theory. 

● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
● Lab/Case Study:  The Chemistry 

Crime Caper 
○ Using Properties to Identify 

Unknown Solids and Liquids. 
■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Compare and contrast extensive properties 
(dependent on the amount of a substance) 
and intensive properties (independent on 
the amount of a substance). 

● Lab/Case Study:  The Importance of 
Math and Measurement. 

○ Understanding Metric 
Measurements and 
Calculations. 

○ Measuring Properties (e.g., 
mass, volume, thickness, 
density, etc.). 

○ Error Analysis:  Percent error. 
● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 
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● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

Name and describe the five basic states of 
matter. 

● Use the properties of matter (e.g. 
density, boiling and freezing points, 
solubility, etc.) to identify unknown 
materials. 

● Identify the characteristics of 
chemical properties, physical 
properties, chemical changes and 
physical changes. 

● State the law of conservation of 
matter. 

● Describe the kinetic-molecular 
theory and explain how it accounts 
for observed solid, liquid, gas, and 
plasma behavior. 

● Explain what gas pressure means 
and describe how it is measured. 

● Describe the mathematical 
relationship behind Boyle’s gas law, 
Charles’ law, Gay-Lussac’s law 
and/or the Ideal gas law. 

○ The pressure exerted by a gas 
is due to the collisions of the 
gas molecules with the walls 
of its containers. 

○ The volume of a gas is 
inversely proportional to its 
pressure and directly 

● Demonstrations to illustrate Kinetic 
Theory and Atomic Behavior. 

● Lab Activity:  Foaming Egg. 
● Lab:  Understanding the Behavior of 

Matter: Introduction to the Gas Laws 
and the Kinetic Theory. 

● Lab:  Understanding Physical and 
Chemical Properties and Changes. 

● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 

● Lab: Law of Conservation of Matter 
and Energy. 
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proportional to its Kelvin 
temperature. 

○ The molecules of a gas have a 
distribution of speeds. 

○ The average kinetic energy of 
a gas is proportional to its 
Kelvin temperature. 

○ The kinetic theory of gases 
allows for the calculation of 
the root-mean-square speed 
of a molecule. 

● Predict the behavior of gases (and 
therefore atoms) through the 
application of gas laws (e.g. Boyle’s 
and Charles’ Laws, Combined Gas 
Law and/or the Ideal Gas Law). 

Explain the relationship between the 
structure and properties of matter. 

● Explain the difference between 
elements and compounds. 

● Compare heterogeneous and 
homogeneous mixtures. 

● Describe several techniques to 
separate mixtures including 
distillation, chromatography and 
chemical separation. 

 

● Lab Activity:  Density as a Property. 
● Lab Activity: Solubility as a Property 

(Chromatography Lab) 
● Lab:  Understanding the Behavior of 

Matter 
● Lab:  Understanding Physical and 

Chemical Properties and Changes. 

Apply knowledge of the laws of 
conservation of mass and energy to 
chemistry. 

● Name the basic forms of energy. 
● State the law of conservation of 

energy 
● Compare Fahrenheit, Celsius and 

Kelvin Temperature scales as they 
relate to the gas laws and the 
property of specific heat. 

● Calculate Absolute Zero from data. 
● Explain what is meant by Absolute 

Zero. 

● Lab:  Understanding the Behavior of 
Matter 

● Lab/Case Study:  The Chemistry 
Crime Caper 

○ Using Properties to Identify 
Unknown Solids and Liquids. 

■ Mass 
■ Volume 
■ Density 
■ Color 
■ Magnetism 
■ Electrical Conductivity 

○ Using the Scientific Method to 
Solve a Crime. 
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● Determine how energy is generated 
in the United States (fossil fuels, 
solar, etc.). 

 
 

Sequence of Teaching and Learning  
Number of 
Lessons / 
Blocks 

Lesson 
Topic 

Lesson Activities 

4 Error 
Analysis; 
Scientific 
Notation; 
Significant 
Figures 

● Understanding Measurement and Error Analysis 
Activity 

● Notes 
● HW Problems  
● Tutorials/Videos 

5-7 Kinetic 
Theory; Gas 
Laws; Lab 
Write-Up 

● First Day Kinetic Theory Demonstrations 
● Lab: Boyle’s Law and Charles’ Law 
● Notes 
● Gas Law HW Problems 
● Tutorials/Videos 

18-20 Physical and 
Chemical 
Properties 

● Observations and Interpretation Demonstration. 
● Lab: Foaming Egg Activity 
● Lab: Density 
● Notes 
● Density HW Problems 
● Physical vs. Chemical Properties Lab 
● Lab: Kitchen Chemistry Caper Properties 
● Lab Write Up Procedures 
● Lab: Law of Conservation of Matter and Energy 
● Tutorials/Videos 

 
Resources for this Unit (including bibliography if necessary) 

● Glencoe Science:  Chemistry Concepts and Applications, McGraw-Hill Co., 2009.   
● http://novella.mhhe.com/sites/0078807239/ 
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Unit Title The Structure and Behavior of Matter (Unit II)  
Unit Description    The physical realm is made up of matter and in chemistry the 

Atomic Theory is a scientific theory of the nature of this 
matter.  There are three clearly defined states of matter on 
Earth -- solid, liquid, and gas – who’s visible and perceptible 
structure is a function of behavior that takes place at the 
molecular level.  These are often referred to as “states of 
matter,” but it is also useful to think of them as phases of 
matter.  There are two other states of matter that exist in the 
Universe: plasma (super-heated gas) and Bose-Einstein 
Condensates (super-cooled matter). 
     The atomic theory began as a philosophical concept in 
ancient Greece and entered the scientific mainstream in the 
early 19th century when discoveries in the field showed that 
matter behaves as if it were made up of atoms.  Studies in the 
20th and 21st centuries with electromagnetism and 
radioactivity illustrated that the atom was a conglomerate of 
various subatomic particles.  Beyond that it has been 
determined, through Quantum Mechanics, that the structure 
and behavior of matter is very strange. 
     This unit looks at the structure and function of matter from 
atoms to subatomic particles using the nature of radioactivity, 
light, and Quantum Mechanics to explain atomic behavior. 

Essential Questions and 
Enduring Understandings 

● Why is an understanding of atomic behavior important 
to chemistry and other human endeavors? 

● What are the postulates of the Atomic Theory proposed 
by the ancient Greeks and revised by John Dalton? 

● What are the properties/characteristics of atoms and 
subatomic particles and how are they a) measured; b) 
studied; and c) recorded? 

● Why is energy (light, color, heat, or radiation) emitted 
from an atom? 

 
PA Core Standards  Assessment Anchors 
*S11.A.1.1: S11.A.1.1.1 through 
S11.A.1.1.5; *S11.A.1.2:  S11.A.1.2.1 and 
S11.A.1.2.2; *S11.A.1.3:  S11.A.1.3.1; 
*S11.A.2.1: S11.A.2.1.1, S11.A.2.1.3 
through S11.A.2.1.5; *S11.A.2.2: 
S11.A.2.2.1 and S11.A.2.2.2; *S11.A.3.2:  
S11.A.3.2.1 through S11.A.3.2.3; 

CHEM.A.2.1 Explain how atomic theory 
serves as the basis for the study of matter. 
CHEM.A.2.1.1 Describe the evolution of 
atomic theory leading to the current model 
of the atom based on the works of Dalton, 
Thomson, Rutherford, and Bohr. 
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*S11.A.3.3:  S11.A.3.3.1 through 
S11.A.3.3.3; *S11.C.1.1:  S11.C.1.1.1, 
S11.C.1.1.2; *S11.C.2.1:  S11.C.2.1.1; 
*S11.C.2.2: S11.C.2.2.1 through 
S11.C.2.2.3. 
 

CHEM.A.2.1.2 Differentiate between the 
mass number of an isotope and the average 
atomic mass of an element. 
CHEM.A.2.2 Describe the behavior of 
electrons in atoms. 
CHEM.A.2.2.1 Predict the ground state 
electronic configuration and/or orbital 
diagram for a given atom or ion. 
CHEM.A.2.2.3 Explain the relationship 
between the electron configuration and the 
atomic structure of a given atom or ion (e.g., 
energy levels and/or orbitals with 
electrons, distribution of electrons in 
orbitals, shapes of orbitals). 
CHEM.A.2.2.4 Relate the existence of 
quantized energy levels to atomic emission 
spectra. 

 
Key Unit Vocabulary ● History of Atomic Theory 

○ Ancient Greeks and Postulates 
○ Dark Ages and Atoms 
○ Revival of Atomic Theory 

■ Gas Laws 
■ Dalton’s Postulates 

○ Early Models of the Atom 
○ Law of Constant Composition 
○ Atomic Theory of Matter 

● Discovering Atomic Structure 
○ Equipment 

■ Cathode Ray 
■ Cathode Ray Tube. 
■ Radioactivity 

○ Regions of Atom 
■ Nucleus 
■ Outer Area or Shell 

○ Subatomic Particles 
■ Protons 
■ Neutrons 
■ Electrons 

● Modern Atomic Theory 
○ Subatomic Particles 
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■ Leptons 
● Electrons, Muons and Neutrinos 
● Electroweak force 

■ Hadrons 
● Protons and Neutrons 
● Quarks 
● Nuclear Strong Force 

○ Atomic Mass Unit 
○ Atomic Number 
○ Ion vs. Neutral Atom 
○ Isotopes and Weighted Averages 

■ Problem Solving 
○ Periodic Table 

■ Symbol 
■ Name 
■ Atomic Number 
■ Atomic Mass 

● Changes in the Nucleus:  Nuclear Energy 
○ Nuclear Reactions 

■ Problem Solving 
○ Radioactive Decay and Absorption 

■ Alpha Decay/Absorption 
■ Beta Decay/Absorption 
■ Positron Decay/Absorption 
■ Neutron Decay/Absorption 

○ Nuclear Equations 
○ Strong Nuclear Force 
○ Nuclear Fission and Fusion as Energy Sources 
○ Environmental Impacts of Nuclear Energy 

● Radiant Energy 
○ Electromagnetic Radiation and the Spectrum 
○ Properties of Light Waves 

■ Amplitude 
■ Wavelength 
■ Frequency 
■ Speed of Light 
■ Visible Spectrum 

● Quantum Theory 
○ Quantum 
○ Photoelectric Effect 
○ Photons 
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○ Quantum Leaps 
■ Ground States 
■ Excited States 

○ Line Spectrum 
○ Wave-Particle Duality Theory/Quantum-

Mechanical Model 
● Electron Behavior 

○ Electron Density 
○ Electron Orbits:  Sizes, Shapes and Energy. 
○ Electron Configurations 

■ Atoms 
■ Ions 
■ Pyramid of Stability leading to Formula 

Writing 
■ Probability 
■ Heisenberg’s Uncertainty Principle 
■ The Aufbau Principle 
■ Hund’s Rule 

● Quantifying Light and Electron Behavior 
○ Frequency x Wavelength = Speed of Light 
○ Wein’s Law:  Temperature (Kelvin) x 

Wavelength = Wein’s Constant 
○ Planck’s Law:  Energy per Photon = Planck’s 

constant x Frequency. 
○ De Broglie’s Law:  Wavelength = Planck’s 

Constant / (Mass in Kilograms x Velocity in 
meters/seconds) 

● Variable vs. Controls in an experiment 
● Uncertainty in Measurement Continued 

○ Precision vs. Accuracy 
○ Percent Error 
○ Significant Digits/Figures 
○ Quantitative Analysis Explaining Qualitative 

Behavior 
 

Learning Objectives – The student will… Assessment Opportunities 
Explain why the knowledge of chemistry is 
central to many human endeavors (re-
occurring throughout course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 
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● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Demonstrations: Spectral Analysis of 
salts and gases. 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Understand that chemistry is an 
experimental science that uses the scientific 
method to analyze and solve problems (re-
occurring throughout course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass,). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Demonstrations: Spectral Analysis of 
salts and gases. 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters 

Compare and contrast scientific theories, 
scientific laws, and beliefs in chemistry from 
alchemy to modern chemistry. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass,). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Demonstrations: Spectral Analysis of 
salts and gases. 
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● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Analyze and explain the accuracy of facts, 
principles, theories, and laws in chemistry.  

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Demonstrations: Spectral Analysis of 
salts and gases. 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Analyze and compare the use of both direct 
and indirect observations and 
measurements as means to study the world 
and the universe (e.g., behavior of atoms) 
(re-occurring throughout course). 

● Perform a mock-up of Rutherford’s 
alpha scattering experiment and 
describe/determine how it showed 
the existence of a nucleus. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Compare and contrast qualitative data 
(descriptive observations) and quantitative 
data (numbers obtained by measurement) 
(re-occurring throughout course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 
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● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Lab:  Who Killed Frosty (Half-Life) 
● Demonstrations: Spectral Analysis of 

salts and gases. 
● Lab/Activity: Understanding 

Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

Solve a problem presented in a laboratory 
setting using the proper steps of the 
scientific method (re-occurring throughout 
course). 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters 

Use equipment and chemicals 
properly/safely to collect data and make 
measurements (re-occurring throughout 
course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Lab:  Who Killed Frosty (Half-Life) 
● Demonstrations: Spectral Analysis of 

salts and gases. 
● Lab/Activity: Understanding 

Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

Use the rules of scientific notation and 
significant figures when reporting a 
numerical answer (re-occurring throughout 
course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 
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● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Evaluate appropriate methods, instruments, 
and scale for precise quantitative and 
qualitative observations (e.g., to compare 
properties of materials) (re-occurring 
throughout course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (sodium carbonate plus 
calcium chloride). 

● Lab:  Who Killed Frosty (Half-Life) 
● Demonstrations: Spectral Analysis of 

salts and gases. 
● Lab/Activity: Understanding 

Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

Communicate findings from a laboratory in 
proper written and graphic format (re-
occurring throughout course). 

● Critique the elements of an 
experimental design (e.g., raising 
questions, formulating hypotheses, 
developing procedures, identifying 
variables, manipulating variables, 
interpreting data, and drawing 
conclusions) applicable to a specific 
experimental design. 

● Use data to make inferences and 
predictions, or to draw conclusions, 
demonstrating understanding of 
experimental limits. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters. 
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● Critique the results and conclusions 
of scientific inquiry for consistency 
and logic. 

● Illustrate the data collected in a lab 
in a graphic manner (e.g., proper 
tables and graphs). 

● Communicate the results of an 
investigation using multiple 
representations. 

Use dimensional analysis to solve problems 
(e.g. density, specific heat, energy 
calculations, gas laws, etc.) (Re-occurring 
throughout course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● HW Problems 
Determine/calculate the degree of 
uncertainty (standard deviation, fractional 
uncertainty, percent uncertainty, and 
confidence intervals), precision and 
accuracy (percent yield and percent error) 
of experimental data and explain what 
causes uncertainty in measurements in 
chemistry. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (Sodium carbonate plus 
calcium chloride). 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab: Application of Light, Using the 

Spectrophotometers and Color 
Filters 

Identify the metric units of measurement 
used in chemistry (re-occurring throughout 
course). 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass, electronic charge). 

● Lab: Law of Conservation of Matter 
and Energy (sodium carbonate plus 
calcium chloride). 

● Lab:  Who Killed Frosty (Half-Life) 
● Lab/Activity: Understanding 

Electron Location through 
Probability. 

● Lab: Where Light Meets Matter. 
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Compare and contrast scientific theories, 
scientific laws, and beliefs regarding the 
Atomic Theory from alchemy to modern 
chemistry. 

● Describe the contributions of various 
scientists (including but not limited 
to Faraday, Becquerel, the Curies, 
Thompson, Rutherford, Geiger, 
Marsden, Einstein and Bohr) to the 
understanding of the modern atom. 

● Explain that matter is made of 
particles called atoms and that atoms 
are composed of even smaller 
particles (Leptons and Hadrons) 

● Compare and contrast the postulates 
of the Atomic Theory set forth by the 
Greeks with those established by 
John Dalton and his counterparts. 

● Describe how atomic structure is 
related to electrical forces. 

● Explain what studies of cathode rays 
and radioactivity revealed about the 
atom. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab: Law of Conservation of Matter 
and Energy (sodium carbonate plus 
calcium chloride). 

● Demonstrations: Spectral Analysis of 
salts and gases. 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Describe the different types of nuclear 
decay and absorption that takes place in the 
atom. 

● Use the concepts of nuclear 
chemistry to determine the 
development of all elements (both 
natural and man-made). 

● Balance nuclear equations (both 
decay/emission and absorption). 

● Explain the basic principles of 
nuclear power (fusion and fission). 

● Explain the environmental and 
economic advantages and 
disadvantages of nuclear power. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 

● Lab:  Who Killed Frosty (Half-Life) 
● HW Problems, Article Analyses, and 

Quizzes/Tests. 

Understand the characteristics of an atom 
by calculating the dimensions and other 
properties. Name and describe the three 
subatomic particles in an atom. 

● Lab/Activity:  Understanding the 
Characteristics of Atoms (e.g., size, 
isotopic mass, structure, atomic 
mass). 
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● Interpret the information presented 
on the Periodic Table (e.g., atomic 
number, atomic mass, symbol and 
name). 

● Determine the number of protons, 
neutrons, and electrons in both a 
neutral atom and an ion. 

● Calculate the atomic mass of an atom 
based on the fractional percentage of 
the existing isotopes. 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Quantify and qualify the behavior of light. 
● Describe the characteristics of a light 

wave in terms of frequency, 
wavelength, speed, heat, and 
amplitude. 

● Use a spectroscope to explain the 
behavior of light. 

● Determine the behavior of light by 
calculating the frequency, 
wavelength and temperature of the 
light using the inverse relationship 
between frequency and wavelength 
as well as Wien’s temperature law. 

● Identify the major regions of the 
electromagnetic spectrum. 

● Demonstrations: Spectral Analysis of 
salts and gases. 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Explain the Quantum Mechanical Model of 
Light and Electron Behavior by comparing 
and analyzing waves in the electromagnetic 
spectrum as well as their properties, energy 
levels, and motion. 

● Explain what is meant by a quantum 
of energy. 

● Use spectroscopic analysis (e.g., 
spectroscopes, spec 20s, filters) to 
explain the behavior of electrons 
emitted from different elements. 

○ Distinguish between a 
continuous spectrum and a 
line spectrum. 

○ State the main ideas in Bohr’s 
model of the atom. 

● Demonstrations: Spectral Analysis of 
salts and gases. 

● Lab/Activity: Understanding 
Electron Location through 
Probability. 

● Lab: Application of Light, Using the 
Spectrophotometers and Color 
Filters 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 
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● Relate the energy of radiation to its 
frequency. 

● Calculate the amount of energy 
emitted by photons using Planck’s 
constant. 

● Determine the De Broglie’s 
wavelength of moving electrons. 

● Calculate the kinetic energy of an 
electron and determine if there is 
adequate energy for the atom to 
illustrate the photoelectric effect. 

● Describe atomic orbitals in terms of 
their shape, size, and energy using: 

○ Probability 
○ Heisenberg’s Uncertainty 

Principle 
○ The Aufbau Principle 
○ The Pauli Exclusion Principle 
○ Hund’s Rule 

● Using the principles of orbital 
energy, orbital capacity, and electron 
spin (Quantum Numbers): 

○ Determine the electron 
configuration of neutral 
atoms. 

○ Determine the electron 
configuration of ions. 

● Use the principles behind Quantum 
Mechanics and Spectral Analysis to 
explain: 

○ How color is emitted during a 
fireworks display. 

○ How authorities can 
determine the authenticity of 
a piece of art. 
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Sequence of Teaching and Learning  
Number of 
Lessons / 
Blocks 

Lesson 
Topic 

Lesson Activities 

9 Atomic 
Structure 
and Atomic 
Theory 

● Understanding the Structure and Behavior of the Atom 
(activity and problem solving) 

● Notes 
● HW Problems  
● Tutorials/Videos 

3-4 Laws of 
Thermo- 
dynamics 

● Law of Conservation of Matter and Energy Lab Activity 
● Tutorials/Videos 

5 Nuclear 
Chemistry 

● Notes 
● HW Problems 
● Radioactive Dating Game with the pHet website from 

University of Colorado 
● Lab Activity:  Who Killed Frosty 
● Tutorials/Videos 

14 Quantum 
Model of the 
Atom 

● Spectral Analysis of Salts and Gases 
● Cassiopeia Project Online 
● Colorimetry and spectrophotometry 
● Activity: Electron Location and Probability 
● Notes 
● HW Problems and article analyses (light behavior, 

quantum leaps, quantum numbers, x-rays, 
electromagnetic spectrum). 

● Lab:  Light Behavior and Spectral Analysis 
● Tutorials/Videos 
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Unit Title The Organization of Matter (Unit III-Periodicity and 
Formulas)  

Unit Description      The study of matter in chemistry is supported by the data 
regarding atoms is organized and used.  The chemist uses the 
Periodic Table to help organize atoms into useful groupings.  
These groupings can then be used to explain atomic behavior 
in terms of chemical formulas. 
     Periodicity refers to the recurring trends that are seen in 
the element properties.  These trends became apparent to 
many scientists which led to the development of the Periodic 
Table.  The modern Periodic Table is similar to the one 
developed by Mendeleev, but the elements are ordered by 
increasing atomic number, which reflects the number of 
protons in an atom.  When done in this manner, repeating 
patterns of the characteristics, or properties, of atoms appear.  
Once these patterns are understood, the explanation for the 
behavior of matter takes on a very ordered function, from 
chemical formulas to chemical reactions. 

Essential Questions and 
Enduring Understandings 

● What is the relationship between the properties of 
atoms and their arrangement on the Periodic Table? 

● What are the patterns found on the Periodic Table and 
what is the ultimate cause of those patterns? 

● How can the properties of an element be predicted 
from its position on the Periodic Table? 

● How did the work of scientists such as Döbereiner, 
Newlands, Mendeleev, Moseley, Seaborg and others, 
help to develop the modern Periodic Table? 

● What are some important characteristics of elements 
found in the four major blocks of the Periodic Table? 

● How can the interactions of elements be represented in 
an ionic or covalent formula? 

● How are the properties of ionic and covalent 
compounds related to periodicity and electron 
behavior? 

 
PA Core Standards  Assessment Anchors 
*S11A.1.1: S11A.1.1.1 through 
S11.A.1.1.5; *S11.A.1.2:  S11.A.1.2.1 and 
S11A.1.2.2; S11.A.1.3: S11.A.1.3.1 
through S11.A.1.3.4; *S11.A.2.1: 
S11.A.2.1.1 through S11.A.2.1.5; 

CHEM.A.2.3 Explain how periodic trends in 
the properties of atoms allow for the 
prediction of physical and chemical 
properties. 
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*S11.A.2.2:  S11.A.2.2.1 and S11.A.2.2.2; 
*S11.A.3.2:  S11.A.3.2.1 through 
S11.A.3.2.3; *S11.A.3.3:  S11.A.3.3.1 
through S11.A.3.3.3; *S11.C.1.1:  
S11.C.1.1.1 through S11.C.1.1.4. 
 

CHEM.A.2.3.1 Explain how the periodicity of 
chemical properties led to the arrangement 
of elements on the periodic table. 
CHEM.A.2.3.2 Compare and/or predict the 
properties (e.g., electron affinity, ionization 
energy, chemical reactivity, 
electronegativity, atomic radius) of selected 
elements by using their locations on the 
periodic table and known trends. 
CHEM.A.1.1.5 Apply a systematic set of 
rules (IUPAC) for naming compounds and 
writing chemical formulas (e.g., binary 
covalent, binary ionic, ionic compounds 
containing polyatomic ions). 
CHEM.B.1.3 Explain how atoms form 
chemical bonds. 
CHEM.B.1.3.1 Explain how atoms combine 
to form compounds through ionic and 
covalent bonding. 
CHEM.B.1.3.2 Classify a bond as being polar 
covalent, non-polar covalent, or ionic. 
CHEM.B.1.3.3 Use illustrations to predict 
the polarity of a molecule. 
CHEM.B.1.4 Explain how models can be 
used to represent bonding. 
CHEM.B.1.4.1 Recognize and describe 
different types of models that can be used 
to illustrate the bonds that hold atoms 
together in a compound (e.g., computer 
models, ball-and-stick models, graphical 
models, solid-sphere models, structural 
formulas, skeletal formulas, Lewis dot 
structures). 
CHEM.B.1.4.2 Utilize Lewis dot structures to 
predict the structure and bonding in simple 
compounds 

 
Key Unit Vocabulary ● Development of the Periodic Table 

○ History and Research 
■ Döbereiner’s Triads. 
■ Newland’s Octet Rule. 
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■ Mendeleev’s Multiple Periodic Properties. 
■ Moseley’s Frequencies and Atomic 

Numbers. 
■ Seaborg’s Placement of the Trans-

uranium elements. 
○ Periodic Law 

● Reading the Periodic Table 
○ 7 Periods or Rows vs. 18 Groups, Columns or 

Families 
○ Properties and Uses of Elements of Each of the 

Following Groups: 
■ The s-block elements 

● Alkali Metals 
● Alkali Earth Metals 

■ The d-block elements:  Transition Metals 
● The f-block elements:  Actinide and Lanthanide Series 

(Inner Transition Metals) 
● The p-block elements 

○ Boron Family 
○ Carbon Family 
○ Nitrogen Family 
○ Oxygen Family 
○ Halogens 
○ Noble Gases 

● Hydrogen:  One of a Kind 
● Properties of Metals, Non-metals and Semi-metals 

(metalloids) 
● Placement based on Electron Configuration 

○ Valence Electrons 
○ Shorthand or Abbreviated Electron 

Configuration 
○ Noble Gas Inner Core 
○ Introduction to Lewis Dot Structures 

● Periodicity or Periodic Trends 
○ Atomic Number 
○ Atomic Mass 
○ Metallic vs. Non-metallic Properties 
○ Atomic Radius 
○ Ionic Radius 
○ Ionization Energy 
○ Electron Affinity 
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○ Electronegativity 
○ Density 
○ Outer Shell Electrons 
○ Electron Configurations with s, p, d, and f 

sections 
○ Oxidation vs. Reduction Number 
○ Reactivity 

● Ionic Compounds 
○ Ionic Bonds 
○ Ionic Formulas 

■ Electron Configurations 
■ Valence Electrons 

● Cations 
● Anions 
● Monatomic Ions 
● Polyatomic Ions 
● Crisscross Method of Formula 

Writing 
■ Lewis Dot Structures 
■ Octet Rule 
■ Binary Ionic Compounds 
■ Empirical Formulas 
■ Formula Mass 

● Covalent Compounds 
○ Covalent Bonds 
○ Covalent Formulas 

■ Molecules 
■ Molecular Substance 
■ Structural Formulas 
■ Lewis Dot Structures and Unshared Pairs 

of Electrons 
○ Lewis Dot Structures and 

Unshared Pairs of Electrons 
○ Bond Types due to 

Electronegativity 
■ Single 
■ Double 
■ Triple 
■ Polar 
■ Non-polar 

○ Molecular Mass 
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○ Diatomic Formulas 
■ Empirical and Molecular Formulas 

● Percentage Composition 
● Empirical Formulas 
● Molecular Formulas 
● Diatomic Formulas 
● Hydrates 

■ Naming Chemical Compounds 
● Atoms/Elements vs. Ions 
● Hydrates vs. Anhydrous 

Substances 
● Binary Molecular Compounds 
● Ionic 

○ Old Naming System (e.g., 
Cupric) vs. Stock System 
(e.g., Copper II) 

○ Ion chart 
● Covalent 

○ Non-metals 
○ Prefixes Indicating Number 

 
Learning Objectives – The student will… Assessment Opportunities 
Explain why the knowledge of chemistry is 
central to many human endeavors (re-
occurring throughout course). 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
● HW Problems, Article Analyses, and 

Quizzes/Tests. 
Understand that chemistry is an 
experimental science that uses the scientific 
method to analyze and solve problems (re-
occurring throughout course). 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Compare and contrast scientific theories, 
scientific laws, and beliefs in chemistry from 
alchemy to modern chemistry. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Analyze and explain the accuracy of facts, 
principles, theories, and laws in chemistry.  

● Periodic Placement Activity 
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● Lab: Reactivity of Elements 
(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Analyze and compare the use of both direct 
and indirect observations and 
measurements as means to study the world 
and the universe (e.g., behavior of atoms) 
(re-occurring throughout course). 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Compare and contrast qualitative data 
(descriptive observations) and quantitative 
data (numbers obtained by measurement) 
(re-occurring throughout course). 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Solve a problem presented in a laboratory 
setting using the proper steps of the 
scientific method (re-occurring throughout 
course). 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Use equipment and chemicals 
properly/safely to collect data and make 
measurements (re-occurring throughout 
course). 

● Lab: Reactivity of Elements 
(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
Use the rules of scientific notation and 
significant figures when reporting a 
numerical answer (re-occurring throughout 
course). 

● Lab: Reactivity of Elements 
(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
● HW Problems, Article Analyses, and 

Quizzes/Tests. 
Evaluate appropriate methods, instruments, 
and scale for precise quantitative and 
qualitative observations (e.g., to compare 
properties of materials) (re-occurring 
throughout course). 

● Lab: Reactivity of Elements 
(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
● Ionic formula Activity 

Communicate findings from a laboratory in 
proper written and graphic format (re-
occurring throughout course). 

● Critique the elements of an 
experimental design (e.g., raising 
questions, formulating hypotheses, 
developing procedures, identifying 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
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variables, manipulating variables, 
interpreting data, and drawing 
conclusions) applicable to a specific 
experimental design. 

● Use data to make inferences and 
predictions, or to draw conclusions, 
demonstrating understanding of 
experimental limits. 

● Critique the results and conclusions 
of scientific inquiry for consistency 
and logic. 

● Illustrate the data collected in a lab 
in a graphic manner (e.g., proper 
tables and graphs). 

● Communicate the results of an 
investigation using multiple 
representations. 

Explain how the relationships of chemical 
properties of elements are represented in 
the repeating patterns of the Periodic Table 
using the periodic law. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Lab:  Empirical Formulas 
● Elemental Project? 

Discuss the important contributions that 
Döbereiner, Newlands, Mendeleev, Moseley, 
Seaborg and others made to the Periodic 
Table. 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Explain why elements in a group have 
similar properties. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

● Element Project? 
Identify the four blocks (s, p, d and f) of the 
Periodic Table from electron configurations. 

● Periodic Placement Activity 
● HW Problems, Article Analyses, and 

Quizzes/Tests. 
Define the term periodicity, and identify and 
describe the important trends that exist on 
the Periodic Table including, but not limited 
to the following: 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 
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● Atomic Radius vs. Ionic Radius 
○ For positive ions in the same 

row of the periodic table, the 
higher the positive charge, the 
smaller the ion. 

○ Positive atomic ions are 
smaller than their parent 
neutral atoms because the 
excess positive charge draws 
the remaining electrons closer 
to the nucleus. 

○ Negative atomic ions are 
larger than their parent 
neutral atoms because the 
extra electron(s) increases the 
electron-electron repulsion 
and causes the electron cloud 
to expand. 

● Ionization Energy 
● Electron Affinity 
● Electronegativity 
● Density 
● Electron Configuration 
● Density 
● Reactivity 

● HW Problems, Article Analyses, and 
Quizzes/Tests. 

Use raw scientific data obtained in a lab 
setting and put into graphic form to 
determine some trends (e.g., density) and 
make future predictions regarding 
elemental behavior. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

Describe the general differences between 
the elements on the right side of the 
Periodic Table and those on the left. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● HW Problems, Article Analyses. 
● Element Project? 
● Quizzes/Tests 

Discuss the types of information that can be 
presented inside each square of the Periodic 
Table. 

● HW Problems, Article Analyses, 
● Element Project? 
● Quizzes/Tests 
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Discuss how each trend reflects the 
element's’ electron configuration. 

● HW Problems, Article Analyses, 
● Quizzes/Tests 

Determine a key example, source and 
important use for the following families: 

● Alkali Metals. 
● Alkali Earth Metals. 
● Transition Metals. 
● The Inner-Transition Metals 

(Lanthanides and Actinides). 
● The Boron Family. 
● The Carbon Family. 
● The Nitrogen Family. 
● The Oxygen Family. 
● The Halogens. 
● The Noble Gases. 
● Hydrogen 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● HW Problems, Article Analyses, 
● Quizzes/Tests 

Compare and contrast the..  
● Properties of the alkali metals and 

the alkali earth metals. 
● Properties of the transition metals 

and the inner transition metals. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● HW Problems, Article Analyses, 
● Quizzes/Tests 

Explain how the organization of the Periodic 
Table represents unity and diversity of the 
elements. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● HW Problems, Article Analyses, 
● Quizzes/Tests 

Explain the irregularities of the Periodic 
Trends. 

• Hydrogen doesn’t fit readily into any 
group. 

• Hydrogen is not a metal like the 
Group 1 metals, although it behaves 
in a similar fashion. 

• The first member of a group often 
reacts somewhat differently than the 
other members of the group. 

• The first member of the group often 
reacts similarly to the second 
member of the following group.  

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● HW Problems, Article Analyses, 
● Quizzes/Tests 
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•  These similarities are called 
diagonal relationships. 

Use the properties and placement of the 
elements to predict chemical formulas and 
chemical behaviors. 

● Periodic Placement Activity 
● Lab: Reactivity of Elements 

(Alkalides, Earth Metals Alkalides, 
Transition Metals, Halides) 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 
Explain the formation of compounds (ionic 
and covalent) and their resulting properties 
using bonding theories. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 
Describe the characteristics of an ionic bond 
as the transfer of electrons resulting in a 
noble-gas electron arrangement and the 
creation of either positive cations or 
negative anions. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 

Describe how the transfer of electrons is 
based on the electronic structure of the 
atom and the pyramid of stability. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 
State the octet rule and use it to describe the 
reaction between elements. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 
Use the crisscross method of writing 
formulas: 

● For binary compounds. 
● For compounds containing 

polyatomic ions. 
● To predict chemical formulas such 

that the total positive charge is equal 
to the total negative charge.  

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 

Name various ionic compounds using the 
Old Naming system and the Stock System. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 
Describe the characteristics of a covalent 
bond as a sharing of electrons. 

● Localized bond orbitals are orbitals 
that are concentrated primarily in 
the region between the two atoms 
that form the covalent bond. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 



 

Academic Chemistry  
Summer 2017   

● A localized covalent bond consists of 
two electrons that occupy a localized 
bond orbital. 

● The localized bond orbital approach 
is a simplified version of valence-
bond theory. 

● Describe how the sharing of 
electrons in a single, double, or triple 
bond can satisfy the octet rule. 

● Use the Lewis structure to represent 
a covalent bond in a compound. 

● Compare and contrast polar covalent 
bonds with non-polar covalent 
bonds. 

Describe the difference between a molecule 
and a molecule’s structural formula. 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 
Name various covalent compounds using 
the proper prefixes to illustrate the number 
of atoms (mono-, di-, tri-, tetra-, penta-, 
hexa-, hepta-, octa-, nona-, and deca-) 

● Ionic and Covalent Formula HW 
Problems 

● Article Analyses, Quizzes/Tests 

Calculate the proper atomic mass of ionic 
and covalent compounds. 

● Ionic and Covalent Formula HW 
Problems 

● Quizzes/Tests 
Empirical Formulas 

● Find the percentage composition of a 
given formula. 

● Use percentage composition to 
determine the formula of an 
unknown sample. 

● Determine the empirical and 
molecular formula from data. 

● Compare and contrast the 
information obtained from an 
empirical formula and a molecular 
formula. 

● Lab: Empirical Formulas. 
● Ionic and Covalent Formula HW 

Problems 
● Quizzes/Tests 
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Sequence of Teaching and Learning  
Number of 
Lessons / 
Blocks 

Lesson 
Topic 

Lesson Activities 

6 Periodicity ● Periodic Placement Activity (looking at data) 
● Reactivity of Alkali Metals Demonstrations 
● Lab: Reactivity of Alkali Earth Metals 
● Lab: Reactivity of Transition Metals 
● Lab: Reactivity of Halogens 
● Notes 
● Element Project? 
● HW Problems  
● Tutorials/Videos 

4 Formula 
Writing 

● Notes 
● HW Problems with Ionic and Covalent Formulas and 

Names 
● Ionic Formula Lab Activity 
● Tutorials/Videos 

3-4 Empirical 
Formulas 

● Lab: Empirical Formulas 
● Notes 
● HW Problems 
● Tutorials/Videos 
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Unit Title Qualifying and Quantifying Chemical Reactions (Unit IV)  
Unit Description      Chemical reaction- a process in which one or more 

substances, the reactants, are converted to one or more 
different substances, the products.  Substances are either 
chemical elements or compounds.  A chemical reaction 
rearranges the constituent atoms of the reactants to create 
different substances as products.  
     Chemical reactions are an integral part of technology, 
culture, and life itself.  Burning fuels, smelting iron, making 
glass and pottery, and making cheese are among many 
examples of activities incorporating chemical reactions that 
have been known and used for thousands of years.  Chemical 
reactions abound in almost every science, from geology, 
meteorology, astronomy, oceanography to the vast array of 
complicated processes that occur in all living systems (biology, 
zoology, virology, bacteriology, medicine, anatomy, etc.). 

Essential Questions and 
Enduring Understandings 

● What are chemical reactions and why do they occur? 
● What are the variables that control the rate of a 

chemical reaction? 
● How does a balanced chemical equation demonstrate 

the Laws of Thermodynamics (Law of Conservation of 
Matter and Energy, and Entropy)? 

● What is a MOLE and why the concept is so important to 
chemical reactions? 

● How can a chemical reaction be quantified? 
● Why is it that the structure of a chemical reaction 

remains the same, but the scale on which that reaction 
takes place varies? 

● How does chemistry move from a theoretical science to 
an applicable science? 

 
PA Core Standards  Assessment Anchors 
*S11.A.1.1: S11.A.1.1.1 through 
S11.A.1.1.5; *S11.A.1.2: S11.A.1.2.1 and 
S11.A.1.2.2; *S11.A.1.3:  S11.A.1.3.1 and 
S11.A.1.3.2; *S11.A.2.1: S11.A.2.1.1, 
through S11.A.2.1.5; *S11.A.2.2: 
S11.A.2.2.1 and S11.A.2.2.2; *S11.A.3.1:  
S11.A.3.1.2 through S11.A.3.1.4; 
*S11.A.3.2:  S11.A.3.2.1 and S11.A.3.2.3; 

CHEM.A.1.2.4 Describe various ways that 
concentration can be expressed and 
calculated (e.g., molarity, percent by mass, 
percent by volume). 
CHEM.B.1.1 Explain how the mole is a 
fundamental unit of chemistry. 
CHEM.B.1.1.1 Apply the mole concept to 
representative particles (e.g., counting, 
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*S11.A.3.3:  S11.A.3.3.3; *S11.C.1.1:  
S11.C.1.1.3 and S11.C.1.1.6. 
 

determining mass of atoms, ions, molecules, 
and/or formula units). 
CHEM.B.2.1 Predict what happens during a 
chemical reaction 
CHEM.B.2.1.1 Describe the roles of limiting 
and excess reactants in chemical reactions. 
CHEM.B.2.1.2 Use stoichiometric 
relationships to calculate the amounts of 
reactants and products involved in a 
chemical reaction. 
CHEM.B.2.1.3 Classify reactions as 
synthesis, decomposition, single 
replacement, double replacement, or 
combustion. 
CHEM.B.2.1.4 Predict products of simple 
chemical reactions (e.g., synthesis, 
decomposition, single replacement, double 
replacement, combustion). 
CHEM.B.2.1.5 Balance chemical equations 
by applying the Law of Conservation of 
Matter. 
CHEM.B.2.2.2 Predict the amounts of 
reactants and products involved in a 
chemical reaction using molar volume of a 
gas at STP. 

 
Key Unit Vocabulary ● The Nature of Chemical Reactions 

○ Changes in Physical and Chemical Properties 
○ Reactants vs. Products 
○ Pyramid of Stability 
○ Endothermic vs. Exothermic 

● Chemical Reactions/Equations 
○ Equations 
○ Balanced Chemical Equations 
○ Coefficients 
○ Solubility Rules 

● Classifying Chemical Reactions 
○ Synthesis = Direct Combination 
○ Decomposition 
○ Single-Replacement/Displacement 
○ Double-Replacement/Displacement 
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○ Combustion 
○ Neutralization 

● Forces that Control a Rate of a Chemical Reaction 
○ Energy 
○ Entropy 
○ Nature of Reactants 
○ Pressure and Volume of Gases 
○ Concentration 
○ Surface Area 
○ Catalysts 

● Chemical measurements 
○ Atomic Mass review 
○ Formula Mass review 
○ The Mole 

■ Historical background of Avogadro’s 
Number, 6.02 x 10 23 

■ Molar Mass 
■ Mole Conversions 

● Grams 
○ To Moles 
○ To Volume (for Gas) 
○ To Number of Particles 

● Moles 
○ To Volume (for Gas) 
○ To Number of Particles 
○ To Grams 

■ Volume 
● To Moles 
● To Number of Particles 
● To Grams 
● STP (Standard Temperature and 

Pressure) 
■ Number of Particles 

● To Moles 
● To Volume (for Gas) 
● To Grams 

● Molarity = Moles of Solute / Liters of Solvent 
● Stoichiometry 
● The Process of Stoichiometry 

○ Mole to mole problems 
○ Mass 



 

Academic Chemistry  
Summer 2017   

■ Mass to mass problems 
■ Mass to volume problems 
■ Mass to molarity problems 

○ Volume 
■ Volume to volume problems 
■ Volume to mass problems 
■ Volume to molarity problems 

○ Molarity (Concentration) 
■ Molarity to molarity problems 
■ Mass to mass problems 
■ Molarity to volume problems 

○ Limiting Reagents or Reactants 
○ Expected Yield 

● Actual Yield 
● Percent Yield 
● Percent Error 

 
Learning Objectives – The student will… Assessment Opportunities 
Explain why the knowledge of chemistry is 
central to many human endeavors (re-
occurring throughout course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
● Tests/Quizzes 

Understand that chemistry is an 
experimental science that uses the scientific 
method to analyze and solve problems (re-
occurring throughout course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
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● Lab:  Stoichiometry:  Silver from 
Copper (II) Nitrate 

● Tests/Quizzes 
Compare and contrast scientific theories, 
scientific laws, and beliefs in chemistry from 
alchemy to modern chemistry. 

● Demonstration: Chemical Reaction 
Show and Kinetic Theory 

Analyze and explain the accuracy of facts, 
principles, theories, and laws in chemistry.  

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
● Tests/Quizzes 

Analyze and compare the use of both direct 
and indirect observations and 
measurements as means to study the world 
and the universe (e.g., behavior of atoms) 
(re-occurring throughout course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
Compare and contrast qualitative data 
(descriptive observations) and quantitative 
data (numbers obtained by measurement) 
(re-occurring throughout course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
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● Lab:  Stoichiometry:  Silver from 
Copper (II) Nitrate 

 
Solve a problem presented in a laboratory 
setting using the proper steps of the 
scientific method (re-occurring throughout 
course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
Use equipment and chemicals 
properly/safely to collect data and make 
measurements (re-occurring throughout 
course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
Use the rules of scientific notation and 
significant figures when reporting a 
numerical answer (re-occurring throughout 
course). 

● HW: Stoichiometry Problems. 
● Tests/Quizzes 

Evaluate appropriate methods, instruments, 
and scale for precise quantitative and 
qualitative observations (e.g., to compare 
properties of materials) (re-occurring 
throughout course). 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
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● Lab:  Stoichiometry:  Silver from 
Copper (II) Nitrate 

Communicate findings from a laboratory in 
proper written and graphic format (re-
occurring throughout course). 

● Critique the elements of an 
experimental design (e.g., raising 
questions, formulating hypotheses, 
developing procedures, identifying 
variables, manipulating variables, 
interpreting data, and drawing 
conclusions) applicable to a specific 
experimental design. 

● Use data to make inferences and 
predictions, or to draw conclusions, 
demonstrating understanding of 
experimental limits. 

● Critique the results and conclusions 
of scientific inquiry for consistency 
and logic. 

● Illustrate the data collected in a lab 
in a graphic manner (e.g., proper 
tables and graphs). 

● Communicate the results of an 
investigation using multiple 
representations. 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 

Describe the characteristics of a chemical 
reaction and be able to write balanced 
chemical equations. 

● Determine the reactant(s). 
● Determine the product(s). 
● Determine the coefficient(s) required 

in order to balance the equation. 
● Determine the states of matter for 

the compounds in a chemical 
reaction using the solubility rules. 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
● Tests/Quizzes 
●  
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Classify chemical reactions as synthesis, 
decomposition, single replacement, double 
replacement, combustion or neutralization 
reactions. 

● Synthesis reactions involve two 
(occasionally three) reactants and a 
single product, with those between 
metals and nonmetals considered 
oxidation-reduction reactions. 

● In decomposition reactions there is 
usually only one reactant that is 
broken down into two or more “less 
complex” substances. 

● In a single 
replacement/displacement reaction 
(also called a substitution reaction), 
one element in a compound is 
replaced by another element found 
by itself. 

● In a double 
replacement/displacement reaction 
(also called net ionic equations), the 
cations and anions of two ionic 
compounds exchange to form new 
compounds, possibly a precipitate 
(an insoluble product). 

● Combustion reactions involve the 
burning of a compound in a fuel that 
acts as a reducing agent, oxygen. 

● Neutralization reactions involve the 
mixtures of acids and bases with the 
formation of water being the driving 
force of the reaction. 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
● Chemical reaction show. 
● HW problems. 
● Tests/Quizzes 

Determine why substances react with each 
other. 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab:  Stoichiometry:  Silver from 
Copper (II) Nitrate 
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Determine the constraints that are placed 
on chemical equations due to the law of 
conservation of matter and energy. 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Demonstrations: Chemical Reaction 
Show. 

● HW Balancing Reactions 
● Lab:  Stoichiometry: Silver from 

Copper (II) Nitrate 
Explain how the patterns of change can be 
used to predict the results of a chemical 
reaction when the products are not given. 

● Lab/Case Study:  Determining the 
Ions Found in Water (carried over 
from the previous unit) and 
Balancing Reactions. 

● Lab:  Stoichiometry:  Silver from 
Copper (II) Nitrate 

● Tests/Quizzes 
Compare and contrast endothermic and 
exothermic reactions. 

● Demonstrations: Chemical Reaction 
Show. 

● HW Balancing Reactions 
Define a Mole and describe its importance to 
chemistry and other human endeavors. 

● Describe how a Mole relates to 
atoms, molecules, and ions. 

● Identify and use Avogadro’s number. 
● Explain the importance of the Mole in 

converting from one unit of 
measurement to another. 

● Define molar mass and explain how 
it relates the mass of a substance to 
the number of particles in that 
substance or to the volume of a gas. 

● Mathematical convert between: 
○ Grams to moles; grams to 

number of particles; volume 
of gas. 

○ Volume of gas to mole; 
volume of gas to grams; 
volume of gas to number of 
particles. 

○ Number of particles to moles; 
number of particles to mass; 

● Lab/Activity:  The Mole 
○ Zinc in an Old and New 

Copper Penny 
○ Sugar in Gum 
○ Graphite in Pencils…Writing 

Out a Mole 
● HW Mole Activity Series including 

working Ideal Gas Law. 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
● Tests/Quizzes 
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number of particles to volume 
of gas. 

○ Molarity to moles; molarity to 
grams; molarity to volume of 
gas; molarity to number of 
particles. 

● Describe molar volume (at Standard 
Temperature and Pressure) and use 
to solve problems. 

Describe molarity as concentration or 
strength and use it to solve problems. 

● Calculate quantities and prepare 
solutions of proper molarity for lab 
activities. 

● Molarity is used in stoichiometric 
calculations for reactions that take 
place in solution. 

● Molarity can be used to calculate 
quantities in precipitation reactions. 

● HW Molarity 
● Lab:  Stoichiometry:  Silver from 

Copper (II) Nitrate 
● Tests/Quizzes 

Define stoichiometry and describe its 
importance to chemistry and other human 
endeavors. 

● Relate stoichiometry to balanced 
chemical equations. 

● Determine how mathematical ratios 
are related to chemical equations. 

● Explain that the coefficients in 
chemical equations can be 
interpreted as the number of moles 
and that the balancing of these 
coefficients in a chemical equation 
are the relative numbers of moles of 
each reactant and product. 

● Identify and solve different types of 
stoichiometric problems with and 
without a limiting reagent. 

○ Reactant(s) to Product(s) or 
Product(s) to Reactant(s) 

■ Mass 
■ Mass to mass 
■ Mass to volume 

● HW Stoichiometry problems 
● Lab:  Stoichiometry: Silver from 

Copper (II) Nitrate 
● Tests/Quizzes 
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■ Mass to 
molarity 

■ Volume 
■ Volume to 

volume 
■ Volume to mass 
■ Volume to 

molarity 
■ Molarity 

■ Molarity to 
molarity 

■ Molarity to 
mass 

■ Molarity to 
volume 

○ Reactant to Reactant 
○ Product to Product 

● Determine how mass is conserved in 
a chemical equation. 

● Calculate percent yield for a 
stoichiometry problem. 

● Calculate percent error for a 
stoichiometry problem. 

 
Sequence of Teaching and Learning  
Number of 
Lessons / 
Blocks 

Lesson 
Topic 

Lesson Activities 

5  ● Chemical Reaction Show 
● Balancing Chemical Reactions HW 
● Chemical Kinetics 
● Applying Balanced Chemical Reactions in a Lab:  

Qualitative Analysis of Water. 
● Notes 
● Tutorials/Videos 

3  ● The Mole 
● HW Problems and Mole Activity Series (conversions, 

Molarity, etc.) 
● Notes 
● Tutorials/Videos 
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3-4  ● Stoichiometry Lab Activity:  Determining the Mass of 
Product Developed from Reactants (Copper plus Silver 
Nitrate) 

● Notes 
● HW Problems 
● Tutorials/Videos 

 
 
 
 


	Structure Bookmarks
	● Scientific method 
	● History of Atomic Theory 
	● Development of the Periodic Table 
	● Writing and Naming Ionic and Covalent Compounds 
	● Chemical measurements 
	● What is chemistry and how does one go about studying it? 
	● Scientific method 
	○ Observation 
	■ Qualitative Data 

	○ Kinetic Theory 
	○ Base units 
	○ Precision vs. Accuracy 
	○ Dimensional Analysis 
	○ Kinetic, Potential, Chemical, Light, Sound, Mechanical 

	○ Law of Thermodynamics 
	○ Law of Thermodynamics 
	■ Conservation of Energy and Matter 

	○ Solids, Liquids, Gases, Plasmas 
	○ Diffusion vs. Effusion 
	○ Atmospheric Pressure, kilopascals vs. Atmospheres vs. Torr 

	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	○ Understanding Metric Measurements and Calculations. 

	○ Introduction to the Gas Laws and the Kinetic Theory. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 

	● Lab/Case Study:  The Chemistry Crime Caper 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Rules, regulation and safety assessments  
	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 

	● Lab Activity: Solubility as a Property (Chromatography Lab) 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 

	● Lab/Case Study:  The Chemistry Crime Caper 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	■ Magnetism 
	■ Magnetism 
	■ Magnetism 


	● Rules, regulation and safety assessments  
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Handling Numbers in Science WS. (worksheet) 
	● Solving Problems with Density WS. 
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Lab Activity:  Foaming Egg. 
	○ Understanding Metric Measurements and Calculations. 

	○ Measuring Properties (e.g., mass, volume, thickness, density, etc.). 
	○ Measuring Properties (e.g., mass, volume, thickness, density, etc.). 
	○ Introduction to the Gas Laws and the Kinetic Theory. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Critique the elements of an experimental design (e.g., raising questions, formulating hypotheses, developing procedures, identifying variables, manipulating variables, interpreting data, and drawing conclusions) applicable to a specific experimental design. 
	● Lab Activity:  Foaming Egg. 
	○ Understanding Metric Measurements and Calculations. 
	○ Introduction to the Gas Laws and the Kinetic Theory. 

	● Critique the results and conclusions of scientific inquiry for consistency and logic. 
	● Lab Activity: Solubility as a Property (Chromatography Lab) 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Pre-class math assessment. 
	○ Understanding Metric Measurements and Calculations. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	■ Color 
	■ Color 
	■ Color 


	● Lab/Case Study:  The Importance of Math and Measurement. 
	○ Understanding Metric Measurements and Calculations. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	■ Density 
	■ Density 
	■ Density 


	● Pre-class math assessment. 
	○ Understanding Metric Measurements and Calculations. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Lab/Case Study:  The Importance of Math and Measurement. 
	○ Understanding Metric Measurements and Calculations. 
	○ Understanding Metric Measurements and Calculations. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Lab/Case Study:  The Importance of Math and Measurement. 
	○ Understanding Metric Measurements and Calculations. 

	● Lab/Case Study:  The Chemistry Crime Caper 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Use the properties of matter (e.g. density, boiling and freezing points, solubility, etc.) to identify unknown materials. 
	○ The pressure exerted by a gas is due to the collisions of the gas molecules with the walls of its containers. 

	● Demonstrations to illustrate Kinetic Theory and Atomic Behavior. 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	proportional to its Kelvin temperature. 
	proportional to its Kelvin temperature. 

	● Explain the difference between elements and compounds. 
	● Lab Activity:  Density as a Property. 
	● Name the basic forms of energy. 
	● Lab:  Understanding the Behavior of Matter 
	○ Using Properties to Identify Unknown Solids and Liquids. 
	■ Mass 


	● Determine how energy is generated in the United States (fossil fuels, solar, etc.). 
	● Understanding Measurement and Error Analysis Activity 
	● First Day Kinetic Theory Demonstrations 
	● Observations and Interpretation Demonstration. 
	● Glencoe Science:  Chemistry Concepts and Applications, McGraw-Hill Co., 2009.   
	● Why is an understanding of atomic behavior important to chemistry and other human endeavors? 
	● History of Atomic Theory 
	○ Ancient Greeks and Postulates 
	■ Gas Laws 

	○ Equipment 
	■ Cathode Ray 
	■ Nucleus 
	■ Protons 

	○ Subatomic Particles 

	■ Leptons 
	■ Leptons 
	■ Leptons 
	● Electrons, Muons and Neutrinos 
	● Protons and Neutrons 

	■ Problem Solving 
	■ Symbol 

	○ Nuclear Reactions 
	■ Problem Solving 
	■ Alpha Decay/Absorption 

	○ Electromagnetic Radiation and the Spectrum 
	■ Amplitude 

	○ Quantum 

	○ Quantum Leaps 
	○ Quantum Leaps 
	■ Ground States 

	○ Electron Density 
	■ Atoms 

	○ Frequency x Wavelength = Speed of Light 
	○ Precision vs. Accuracy 

	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab: Law of Conservation of Matter and Energy (Sodium carbonate plus calcium chloride). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass,). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass,). 
	● Lab/Activity: Understanding Electron Location through Probability. 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Perform a mock-up of Rutherford’s alpha scattering experiment and describe/determine how it showed the existence of a nucleus. 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab: Law of Conservation of Matter and Energy (Sodium carbonate plus calcium chloride). 
	● Lab:  Who Killed Frosty (Half-Life) 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab/Activity: Understanding Electron Location through Probability. 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Critique the elements of an experimental design (e.g., raising questions, formulating hypotheses, developing procedures, identifying variables, manipulating variables, interpreting data, and drawing conclusions) applicable to a specific experimental design. 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Critique the results and conclusions of scientific inquiry for consistency and logic. 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass, electronic charge). 
	● Describe the contributions of various scientists (including but not limited to Faraday, Becquerel, the Curies, Thompson, Rutherford, Geiger, Marsden, Einstein and Bohr) to the understanding of the modern atom. 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Use the concepts of nuclear chemistry to determine the development of all elements (both natural and man-made). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Lab/Activity:  Understanding the Characteristics of Atoms (e.g., size, isotopic mass, structure, atomic mass). 
	● Interpret the information presented on the Periodic Table (e.g., atomic number, atomic mass, symbol and name). 
	● HW Problems, Article Analyses, and Quizzes/Tests. 
	● Describe the characteristics of a light wave in terms of frequency, wavelength, speed, heat, and amplitude. 
	● Demonstrations: Spectral Analysis of salts and gases. 
	● Explain what is meant by a quantum of energy. 
	○ Distinguish between a continuous spectrum and a line spectrum. 

	● Demonstrations: Spectral Analysis of salts and gases. 
	● Relate the energy of radiation to its frequency. 
	○ Probability 
	○ Determine the electron configuration of neutral atoms. 
	○ How color is emitted during a fireworks display. 

	● Understanding the Structure and Behavior of the Atom (activity and problem solving) 
	● Law of Conservation of Matter and Energy Lab Activity 
	● Notes 
	● Spectral Analysis of Salts and Gases 
	● What is the relationship between the properties of atoms and their arrangement on the Periodic Table? 
	● Development of the Periodic Table 
	○ History and Research 
	■ Döbereiner’s Triads. 


	■ Mendeleev’s Multiple Periodic Properties. 
	■ Mendeleev’s Multiple Periodic Properties. 
	■ Mendeleev’s Multiple Periodic Properties. 

	○ 7 Periods or Rows vs. 18 Groups, Columns or Families 
	■ The s-block elements 
	● Alkali Metals 


	○ Boron Family 
	○ Valence Electrons 
	○ Atomic Number 

	○ Electronegativity 
	○ Electronegativity 
	○ Ionic Bonds 
	■ Electron Configurations 
	● Cations 


	○ Covalent Bonds 
	■ Molecules 
	○ Lewis Dot Structures and Unshared Pairs of Electrons 
	○ Lewis Dot Structures and Unshared Pairs of Electrons 
	■ Single 





	○ Diatomic Formulas 
	○ Diatomic Formulas 
	○ Diatomic Formulas 
	○ Diatomic Formulas 
	○ Diatomic Formulas 

	● Percentage Composition 
	● Atoms/Elements vs. Ions 
	○ Old Naming System (e.g., Cupric) vs. Stock System (e.g., Copper II) 
	○ Non-metals 




	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Lab: Reactivity of Elements (Alkalides, Earth Metals Alkalides, Transition Metals, Halides) 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Lab: Reactivity of Elements (Alkalides, Earth Metals Alkalides, Transition Metals, Halides) 
	● Lab: Reactivity of Elements (Alkalides, Earth Metals Alkalides, Transition Metals, Halides) 
	● Lab: Reactivity of Elements (Alkalides, Earth Metals Alkalides, Transition Metals, Halides) 
	● Critique the elements of an experimental design (e.g., raising questions, formulating hypotheses, developing procedures, identifying 
	● Periodic Placement Activity 
	variables, manipulating variables, interpreting data, and drawing conclusions) applicable to a specific experimental design. 
	● Periodic Placement Activity 
	● HW Problems, Article Analyses, and Quizzes/Tests. 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● Atomic Radius vs. Ionic Radius 
	○ For positive ions in the same row of the periodic table, the higher the positive charge, the smaller the ion. 

	● HW Problems, Article Analyses, and Quizzes/Tests. 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	● HW Problems, Article Analyses, 
	● HW Problems, Article Analyses, 
	● Alkali Metals. 
	● Periodic Placement Activity 
	● Properties of the alkali metals and the alkali earth metals. 
	● Periodic Placement Activity 
	● Periodic Placement Activity 
	• Hydrogen doesn’t fit readily into any group. 
	● Periodic Placement Activity 
	•  These similarities are called diagonal relationships. 
	● Periodic Placement Activity 
	● Ionic and Covalent Formula HW Problems 
	● Ionic and Covalent Formula HW Problems 
	● Ionic and Covalent Formula HW Problems 
	● Ionic and Covalent Formula HW Problems 
	● For binary compounds. 
	● Ionic and Covalent Formula HW Problems 
	● Ionic and Covalent Formula HW Problems 
	● Localized bond orbitals are orbitals that are concentrated primarily in the region between the two atoms that form the covalent bond. 
	● Ionic and Covalent Formula HW Problems 
	● A localized covalent bond consists of two electrons that occupy a localized bond orbital. 
	● Ionic and Covalent Formula HW Problems 
	● Ionic and Covalent Formula HW Problems 
	● Ionic and Covalent Formula HW Problems 
	● Find the percentage composition of a given formula. 
	● Lab: Empirical Formulas. 
	● Periodic Placement Activity (looking at data) 
	● Notes 
	● Lab: Empirical Formulas 
	● What are chemical reactions and why do they occur? 
	● The Nature of Chemical Reactions 
	○ Changes in Physical and Chemical Properties 
	○ Equations 
	○ Synthesis = Direct Combination 

	○ Combustion 
	○ Combustion 
	○ Energy 
	○ Atomic Mass review 
	■ Historical background of Avogadro’s Number, 6.02 x 10 23 
	● Grams 
	○ To Moles 
	○ To Volume (for Gas) 

	● To Moles 
	● To Moles 


	○ Mole to mole problems 

	■ Mass to mass problems 
	■ Mass to mass problems 
	■ Mass to mass problems 
	■ Volume to volume problems 
	■ Molarity to molarity problems 


	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab:  Stoichiometry:  Silver from Copper (II) Nitrate 
	● Demonstration: Chemical Reaction Show and Kinetic Theory 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab:  Stoichiometry:  Silver from Copper (II) Nitrate 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● HW: Stoichiometry Problems. 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab:  Stoichiometry:  Silver from Copper (II) Nitrate 
	● Critique the elements of an experimental design (e.g., raising questions, formulating hypotheses, developing procedures, identifying variables, manipulating variables, interpreting data, and drawing conclusions) applicable to a specific experimental design. 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Determine the reactant(s). 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Synthesis reactions involve two (occasionally three) reactants and a single product, with those between metals and nonmetals considered oxidation-reduction reactions. 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	○ Zinc in an Old and New Copper Penny 

	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	● Lab/Case Study:  Determining the Ions Found in Water (carried over from the previous unit) and Balancing Reactions. 
	● Demonstrations: Chemical Reaction Show. 
	● Describe how a Mole relates to atoms, molecules, and ions. 
	○ Grams to moles; grams to number of particles; volume of gas. 

	● Lab/Activity:  The Mole 
	○ Zinc in an Old and New Copper Penny 

	number of particles to volume of gas. 
	number of particles to volume of gas. 

	● Calculate quantities and prepare solutions of proper molarity for lab activities. 
	● HW Molarity 
	● Relate stoichiometry to balanced chemical equations. 
	○ Reactant(s) to Product(s) or Product(s) to Reactant(s) 
	■ Mass 
	■ Mass to mass 



	● HW Stoichiometry problems 
	■ Mass to molarity 
	■ Mass to molarity 
	■ Mass to molarity 
	■ Mass to molarity 
	■ Volume to volume 
	■ Molarity to molarity 



	● Chemical Reaction Show 
	● The Mole 
	● Stoichiometry Lab Activity:  Determining the Mass of Product Developed from Reactants (Copper plus Silver Nitrate) 


