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Planned Instruction 
 
Title of Planned Instruction: General Chemistry 
 
Subject Area:  Science     Grade(s): 10, 11, 12 
 
 
Course Description:  
 
This course is designed to introduce students to the study of the chemical and physical properties 
of matter and interactions within the physical world. Laboratory and mathematical principles will 
be stressed, along with problem solving and data analysis. Topics to be covered include states of 
matter, scientific measurement, atomic structure, the Periodic Table and Periodic Law, chemical 
nomenclature, the mole concept, stoichiometry, reaction types and bonding, atomic emission 
spectroscopy, gases, and acid/base chemistry. It is intended for academic students who plan on 
pursuing a college education. 
 
 
Time/Credit for the Course:  
 
FULL YEAR, 1 CREDIT 
 
 
Curriculum Writing Committee: Victoria Bednar, Andrew Rupp  
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Curriculum Map 
 

1. Marking Period One:  
Unit 1: Introduction to Chemistry and Matter 
Unit 2:  Scientific Measurement 
Unit 3:  Atomic Structure 

 
Overview based on 45 days:  

• Introduce the various types of chemistry, the states and properties of matter and changes, 
means of scientific measurement, data collection, evaluation, and explore the historical 
evolution of atomic structure and the discovery of subatomic particles.  

 
Goals:  

• Identify and describe the various types of chemistry and their uses/applications today  
• Connect the concept of matter, its interactions, and changes to the physical world  
• Identify and describe specific types of matter and how they combine to form compounds 

and mixtures 
• Identify means of taking and using scientific measurements  
• Master and convert between units in the SI system of measurements  
• Identify what makes a measurement both accurate and precise  
• Express values in scientific notation using the correct number of significant digits 
• Calculate density and percent error 
• Gain an appreciation for the historical evolution of atomic theory 
• Identify and describe the subatomic particles that combine to form matter 
• Describe an isotope of an element and calculate average atomic mass from relative 

abundance 
 
2. Marking Period Two:  

Unit 4:  Electrons in Atoms 
 Unit 5:  The Periodic Table 
 Unit 6:  Chemical Formulas and Nomenclature 

 
Overview based on 45 days:  

• Introduce exploring how electrons occupy space around the nucleus and are involved in 
chemical interactions and bonding, explore the origins of the periodic table and why it is 
a useful tool to chemists, relate an elements location on the periodic table and its 
properties to its electron configuration, learn how to name and write formulas for a 
variety of chemical compounds commonly encountered in both the chemistry lab and 
everyday life. 

 
Goals: 

• Familiarize students with both the Bohr and Quantum Mechanical models of the atom 
• Gain an understanding for energy levels, orbitals, and probable electron locations within 

the most current understanding of atomic structure 
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• Determine electron configurations for common elements using orbital filling diagrams 
while obeying the Aufbau principle, Pauli Exclusion Principle, and Hund's Rule.  

• Describe Periodic Law as it relates to the Periodic Table of Elements 
• Connect element location to group, element type, and common properties 
• Predict properties of elements using common periodic trends 
• Name chemical compounds when given the corresponding formula 
• Determine the formula for a compound when provided with the compound name 

 
3. Marking Period Three:  
 Unit 7: The Mole 
 Unit 8: Stoichiometry 
 Unit 9: Molarity 
 
Overview based on 45 days: 

• Introduce methods of evaluating data and introduce qualitative and quantitative 
relationships in matter. Develop the understanding of the how moles are used to connect 
number of particles on the macroscopic level. Develop understanding of stoichiometry, 
limiting reactants, and solubility rules. 

 
Goals: 

• Conversions between moles, mass, molecules, and atoms 
• Calculations of percent composition, empirical formulas, and molecular formulas  
• Balance equations to find the stoichiometric ratio between reactants and products 
• Synthesize the relationships among number, mass and volume of matter to predict, both 

quantitatively and qualitatively, the outcome of chemical reactions including limiting 
reagent reactions and predicting percent yield 

• Evaluate ionic compounds based on solubility and structure 
• Predict the reaction outcome in terms of mass of solid form when two solutions 

containing ionic compounds are mixed 
• Develop the necessary analysis to determine chemical identity from solubility 

 
4. Marking Period Four:  

Unit 10: Types of Reactions 
Unit 11: Atomic Emission 
Unit 12: Electron Geometry 
Unit 13: Acids and Bases 
Unit 14: Gas Laws 

 
Overview based on 45 days: 

• Develop methods for evaluating qualitative relationships in matter. Develop periodic 
trends, their contributing factors, and gain a deep understanding of energy calculations 
with the electromagnetic spectrum. Introduce basic and advanced concepts of periodic 
law, atomic structure, and molecular geometry. Introduce basic concepts of kinetic 
molecular theory, gas laws, and acids and bases.  

 
Goals: 
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• Evaluate the reactant chemicals in a chemical reaction for reaction type, synthesis, 
combustion, single replacement, double replacement or oxidation-reduction  

• Calculate energy, wavelength, and frequency based on values of the elements/ 
compounds in the electromagnetic spectrum 

• Relate physical properties to the electronic structure of an element  
• Model molecular geometries based on valence configuration of the central atom in a 

molecular compound 
• Predict intermolecular forces and hybridization based on the geometry and polarity of a 

molecule 
• Correctly draw Lewis structures based on the VSEPR Theory 
• Assess gaseous systems based on temperature, pressure, volume and number of moles 
• Apply Boyle’s, Charles’, Gay-Lussac’s, combined, and ideal gas laws to calculate the 

pressure, volume, temperature, or moles of gases. 
• Categorize chemicals as acids or bases 
• Categorize reactions as strong or weak acid or base 
• Develop methods, especially laboratory methods, for quantifying the results of acid/base 

reactions  
• Implement laboratory methods that incorporate the use of electronic data collection and 

data graphing in Excel 
• The pH can be controlled by buffers 
• Comparing pH to pKa can determine the extent of labile hydrogen ions in a conjugate 

acid ‐base pair 
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Curriculum Plan 
 

Unit 1:  Introduction to Chemistry and Matter                                           
Marking Period: 1 
Time Range: 15 Days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1., 3.2.C.A1., 3.2.10.A2., 3.2.C.A3., 3.2.C.A4., 3.2.C.A6., CC.3.5.9-10.B, CC.3.5.9-
10.C, CC.3.5.9-10.G, CC.3.5.11-12.C, 3.2.C.B7., 3.4.10.C3., 3.2.C.A2, 3.2.C.A3, CC.2.4.HS.B., 
CC.2.4.HS.B.5, CC.3.5.11-12.C, CC.3.5.11-12.D, CC.3.5.11-12.F 
 
Anchor(s):  
CHEM.A.1.1, CHEM.A.1.1.1, CHEM.A.1.1.4, CHEM.A.1.2, CHEM.A.1.2.2, CHEM.B.1.2.2, 
CHEM.A.1.1.2, CHEM.A.1.1.3 
 
Big Idea #1:  

• Chemistry is the study of the composition, properties, and interactions of matter.  
 
Essential Questions:  

• What are the types of chemistry? 
 
Concepts:  

• The field of chemistry is broken down into various types including inorganic, organic, 
analytical, physical, and biochemistry.  

• Each type may either be pure or applied, with pure being the pursuit of knowledge for its 
own sake and applied seeking to define and solve a specific problem. 

 
Competencies:  

• Students should be able to define the scope of the field of chemistry and identify 
examples of each type while being able to differentiate between pure and applied 
chemistry. 

 
Big Idea #2:  

• Chemistry is the study of matter and the changes it undergoes.  
 

Essential Questions:  
• What are the different types of matter and how can one tell the difference between them?  
• What are the properties of matter and what types of changes can matter undergo? 
• What does "conservation" mean as it relates to mass, matter, and energy? How does 

conservation apply to chemical changes? 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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Concepts:  

• Matter can be classified into pure substances and mixtures.  
• Pure substances entail elements and compounds, while mixtures can be classified as 

either homogenous or heterogeneous.  
• Matter and energy are neither created nor destroyed.  
 

Competencies:  
• Students will differentiate between the various types of matter, be able to identify each 

type, and provide examples of each. 
• State both the Law of Conservation of Mass and the Law of Conservation of Energy. 
• Apply both laws to chemical reactions to predict amounts of products or net energy 

balance.  
 
Overview:  
Students will define, compare, and contrast the various types of chemistry before beginning to 
discuss the classification and properties of different types of matter. States of matter will be 
explored as a product of energy contained within the matter, with conservation of both mass and 
energy being discussed. Students will use the Celsius, Kelvin, and Fahrenheit temperature scales 
to relate amount of energy in matter, and will convert between scales. Students will conduct a 
separation of mixtures lab after learning about classifications of matter, substances, and 
mixtures.  
 
Goals:  

• Identify and describe the various types of chemistry and their uses/applications today  
• Connect the concept of matter, its interactions, and changes to the physical world  
• Identify and describe specific types of matter and how they combine to form compounds 

and mixtures 
• Calculate density and percent error 
 

Objectives: Students will:   
• Demonstrate basic laboratory safety practices in carrying out laboratory procedures 

(DOK – Level 2) 
• Identify the various types of chemistry (DOK – Level 1) 
• Describe types of matter (DOK – Level 2) 
• Define matter (DOK – Level 1) 
• Connect its existence to the world around them (DOK – Level 4) 
• Compare and contrast pure substances and mixtures. (DOK – Level 3) 
• Provide real-world examples of each and defend choices. (DOK – Level 4) 
• Describe the four states of matter (DOK – Level 1) 
• Identify examples of the states of matter (DOK – Level 2) 
• Relate temperature to the amount of energy within a sample of matter (DOK – Level 1)  
• Convert between Celsius, Kelvin, and Fahrenheit temperature values (DOK – Level 2)  
• Describe chemical and physical properties of matter (DOK – Level 1) 
• Differentiate between properties of matter (DOK – Level 2) 
• Describe chemical and physical changes (DOK – Level 1) 
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• Differentiate between changes in matter (DOK – Level 2) 
• State the Laws of Conservation of Mass/Energy (DOK – Level 1) 
• Apply the Laws of conservation of Mass/Energy to chemical changes (DOK – Level 3) 
• Compare and contrast elements, compounds, heterogeneous mixtures, and homogenous 

mixtures. (DOK – Level 3) 
• Provide real-world examples of each and justify choices. (DOK – Level 4) 
• Separate a homogenous mixture using a variety of laboratory separation techniques 

(DOK – Level 2) 
 
Core Activities and Corresponding Instructional Methods:  

• Complete a graphic organizer/concept map of the different states and types of matter after 
in-class discussion (See Appendix) 

• Observe various types of matter and distinguish between samples. Enable students to 
provide their own examples of each from their everyday lives.  

• Observe and identify chemical and physical changes. Facilitate class discussion that 
compares and contrasts the two. 

• Perform, observe, and develop a conservation of mass laboratory experiment. (See 
Appendix) 

• Perform and evaluate a separation of a homogenous mixture using physical properties of 
the constituents and common laboratory separation techniques. 

 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Production of a written dichotomous key differentiating types of matter 



DELAWARE VALLEY SCHOOL DISTRICT 
 

 9 

• Additional laboratory enrichment experiences using measurement apparatus 
 

Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
• Chemistry textbook 
• SMART notebook/PowerPoint 
• Smartboard  
• Class Notes 
• Practice worksheets  
• Homework worksheets  
• Graphic organizers/Flowcharts 
• Laptop computers/Chromebooks  
• Sand 
• Iron 
• Salt 
• Hot plates 
• Funnels 
• Filter paper 
• Magnets 
• Electronic balances 
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Unit 2:  Scientific Measurement                                           
Marking Period: 1 
Time Range: 17 Days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1., 3.2.C.A1., 3.2.10.A2., 3.2.C.A3., 3.2.C.A4., 3.2.C.A6., CC.3.5.9-10.B, CC.3.5.9-
10.C, CC.3.5.9-10.G, CC.3.5.11-12.C, 3.2.C.B7., 3.4.10.C3., 3.2.C.A2, 3.2.C.A3, CC.2.4.HS.B., 
CC.2.4.HS.B.5, CC.3.5.11-12.C, CC.3.5.11-12.D, CC.3.5.11-12.F 
 
Anchor(s):  
CHEM.A.1.1, CHEM.A.1.1.1, CHEM.A.1.1.4, CHEM.A.1.2, CHEM.A.1.2.2, CHEM.B.1.2.2, 
CHEM.A.1.1.2, CHEM.A.1.1.3 
 
 
Big Idea #1:  

• In chemistry, the SI system of measurements is used to express values. 
 
Essential Questions:  

• How are amounts of materials expressed in chemistry? 
 
Concepts:  

• A measurement is a quantity with both a value and a unit. In chemistry, the system of 
measurements used to convey this is the SI, or metric, system.  

• Metric units may be combined to express derived values like density. 
 
Competencies:  

• Take and read measurements using the SI-units. 
• Convert between SI values using the prefix system.  
• Solve problems using the dimensional analysis method.  
• Perform density and percent error calculations. 

 
Big Idea #2: 

• Every measured value contains a degree of uncertainty 
 
Essential Questions:  

• How is uncertainty in measurements expressed? 
 
Concepts:  

• In every measurement, the last value is the estimated or uncertain value.  
• The amount of decimal places present in a numerical value is a product of the precision 

of the measuring tool  being utilized.  

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• When measured values are combined or used in calculations, the correct number of 
significant digits must be used. 

 
Competencies:  

• Distinguish between accuracy and precision. 
• Identify certain and uncertain values in measurements.  
• Record calculated values to the correct number of significant digits.  

 
Big Idea #3:   

• Occasionally in chemistry, extremely large or small values will be encountered. 
 
Essential Questions:  

• How are inconveniently large or small values made more manageable?  
 
Concepts:  

• Scientific notation is used in chemistry to make very large or very small values easier to 
work with.  

 
Competencies:  

• Convert from standard to scientific notation and vice versa. Add, subtract,  multiply, and 
divide values expressed in scientific notation. 

 
 
Overview:  
Students will make distinctions between quantitative and qualitative measurements before 
beginning to read, record, manipulate, and use SI measurements. Unit conversions and 
dimensional analysis will be utilized to perform calculations, while accuracy and precision are 
compared and contrasted. Students will use scientific notation to record values and will use 
significant digits to express the level of precision in those values. Microsoft Excel will be used to 
determine density from a linear regression model, and percent error will be calculated. 
 
Goals:  

• Identify and describe the various types of chemistry and their uses/applications today  
• Connect the concept of matter, its interactions, and changes to the physical world  
• Identify and describe specific types of matter and how they combine to form compounds 

and mixtures 
• Become familiar with means of taking and using scientific measurements  
• Master the conversion between units in the SI system of measurements  
• Identify what makes a measurement both accurate and precise  
• Express values in scientific notation using the correct number of significant digits 
• Calculate density and percent error 
 

Objectives: Students will:   
• Identify standard international units of measurement. (DOK – Level 1) 
• Utilize SI units of measurement (DOK – Level 2) 
• Interpret and employ various lab scientific measurement instruments (DOK – Level 2) 
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• Assess which lab measurement would be best to employ in a given scenario. (DOK - 
Level 3) 

• Compare and contrast accuracy and precision. (DOK – Level 3) 
• Identify sources of uncertainty. (DOK – Level 1) 
• Explain potential sources of uncertainty (DOK – Level 2) 
• Define significant digits (DOK – Level 1)  
• Apply significant digits to measurements and calculations (DOK – Level 2) 
• Calculate density. (DOK – Level 2) 
• Calculate percent error. (DOK – Level 3) 
• Determine the density of pennies using mass, volume displacement, and Microsoft Excel 

to fit a regression line to volume v. mass graph. (DOK – Level 3) 
• Cite lab evidence to determine the identity of an unknown metal sample (DOK – Level 3) 

 
Core Activities and Corresponding Instructional Methods:  

• Use and read a variety of laboratory measurement equipment including analytical 
balances, graduated cylinders, thermometers, etc.  

• Complete a beanbag toss activity to compare and contrast accuracy and precision 
• Express values in standard and scientific notation. Convert between the two as needed. 
• Represent calculated values using the correct number of significant digits. 
• Complete an interactive lab experiment focusing on accuracy and precision correlating to 

lab data (See Appendix). 
• Complete a lab experience (like the density of pennies lab) that results in the calculation 

of a derived unit with an accompanying percent error calculation. 
 

Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment   
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
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• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Production of a written dichotomous key differentiating types of matter 
• Additional laboratory enrichment experiences using measurement apparatus 
 

Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
• Chemistry textbook 
• SMART notebook/PowerPoint 
• Smartboard  
• Class Notes 
• Practice worksheets  
• Homework worksheets  
• Graphic organizers/Flowcharts 
• Laptop computers/Chromebooks  
• Water  
• Internet  
• Pennies 
• Electronic balances 
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Unit 3: Atomic Structure                
Marking Period: 1 
Time Range: 13 Days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1, 3.2.C.A1, 3.2.10.A5, 3.2.C.A5, 3.2.C.A2, 3.2.10.A4, 3.2.C.A5, 3.2.C.A6., 3.2.12.A2., 
CC.3.5.9-10.B, CC.3.5.11-12.B, CC.3.5.11-12.H 
 
Anchor(s):  
CHEM.A.1.1.4, CHEM.A.2.1, CHEM.A.2.1.1, CHEM.A.2.1.2 
 
Big Idea #1:  

• The atom is the most basic unit of matter that retains its unique properties 
 
Essential Questions:  

• How are atoms of one element different from atoms of another element?  
• What components make up atoms? 

 
Concepts:  

• All elements are composed of atoms, which are unique to that element.  
• Atoms can combine in constant, whole number ratios to form compounds, which may 

have entirely  different properties than the atoms that comprise them.  
• There are three subatomic particles: the proton, neutron, and electron, which combine to 

form atoms.  
• Isotopes of elements are atoms with differing number of neutrons, and therefore, mass 

numbers.  
• Our understanding of atomic structure has evolved over time, and has been represented 

by a progression of atomic models. 
 
Competencies:  

• Elements, ions, and isotopes will be differentiated based on the differing  numbers of 
subatomic particles contained within them.  

• Average atomic mass will be calculated from isotope mass numbers and relative 
abundances.  

• The relative mass unit AMU will be related to the isotope carbon-12. 
 
Big Idea #2:  

• Our understanding of atomic structure is constantly under revision.  
 

Essential Questions:  

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• How has our understanding of atomic structure changed over time? 
 
Concepts:  

• As technology has improved, our understanding of atomic structure has changed, as well.  
• Through the years, there has been a historical progression of atomic models that have 

been supported by experimentation and mathematical modeling.  
• It should be expected that our understanding of matter on the atomic scale would 

continue to evolve, even in our lifetime.  
 
Competencies:  

• Models will be utilized to show the progression from the earliest understanding of the 
atom through Rutherford's nuclear model.  

 
Overview:  
Students will explore the historical basis of chemistry as a field while focusing on notable 
contributions of major scientists along the way. Subatomic particles will be discussed, along with 
the relative-mass concept of the atomic mass unit. Atomic number, mass number, neutrons, and 
protons will be calculated. Isotopes and relative abundance will be used to calculate average 
atomic mass, which will be contrasted with mass number.  
 
Goals:  

• Gain an appreciation for the historical evolution of atomic theory 
• Identify and describe the subatomic particles that combine to form matter 
• Describe an isotope of an element and calculate average atomic mass from relative 

abundance 
 
Objectives: Students will: 

• Define an atom (DOK – Level 1) 
• Identify notable scientists Democritus, Dalton, Thompson, Rutherford, etc. (DOK – 

Level 1) 
• Summarize the contributions notable scientists to the development of the modern atomic 

theory (Level – 2) 
• Identify the three subatomic particles. (DOK – Level 1) 
• Compare their relative masses in AMU's and explain their contributions to atomic mass. 

(DOK – Level 2) 
• Relate electrons to electricity (DOK – Level 3) 
• Define an ion (DOK – Level 1) 
• Determine the electrical charge of various ions (DOK - Level 2)  
• Calculate the number of protons, neutrons, and electrons in an atom or ion (DOK – Level 

2) 
• Define atomic number, atomic mass, and isotopes (DOK – Level 1) 
• Determine an isotopes relative abundance (DOK – Level 1) 
• Calculate average atomic mass using mass number and relative abundance (DOK – Level 

2) 
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Core Activities and Corresponding Instructional Methods: 
• View and evaluate an in-depth film or online video on the historical development of the 

field of chemistry and the evolution of atomic structure from Democritus to present day. 
• View and manipulate an online simulation of Rutherford's gold foil experiment 
• Model and evaluate the gold foil experiment with an in-class activity such as the marble 

lab (See Appendix). 
• Develop and calculate the atomic number, mass number, neutron, and electron numbers 

of 25 elements on the periodic table 
• Calculate atomic mass from the mass number and relative abundance of isotopes 
• Model average atomic mass calculations using a manipulative in class activity like the 

Candy-um Lab. 
 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Construction of an Atomic Theory Timeline 
 

Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 

 
Materials and Resources:  

• Chemistry textbook 
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• SMART notebook/PowerPoint 
• Smartboard  
• Class Notes 
• Practice worksheets  
• Homework worksheets  
• Graphic organizers/Flowcharts 
• Laptop computers/Chromebooks  
• History of chemistry film/video 
• Marbles 
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Unit 4: Electrons in Atoms            
Marking Period: 2 
Time Range: 12 Days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A5, 3.2.C.A1, 3.2.C.A2, 3.2.12.A2, 3.2.C.A6., 3.2.C.A4, CC.3.5.11-12.I, CC.3.5.11-12.H, 
CC.3.5.11-12.D, CC.2.4.HS.B.4 , CC.2.4.HS.B.5 
 
Anchor(s):  
CHEM.A.2.2 , CHEM.A.2.2.1, CHEM.A.2.2.2, CHEM.A.2.2.3, CHEM.A.2.2.4, CHEM.A.2.3, 
CHEM.A.2.3.1, CHEM.A.2.3.2, CHEM.A.1.1.5 
 
Big Idea #1:  

• Elements are composed of atoms, and every atom contains at least one or more electrons. 
 

Essential Questions:  
• How do the Bohr and Quantum Mechanical Models describe the arrangement of electrons 

in atoms? 
 
Concepts:  

• In the Bohr Model of the atom, electrons are located in neat, concentric rings around the 
nucleus, which Rutherford et al. found to house the protons and neutrons. In the Bohr 
model, it was hypothesized that the electrons, in their "shells," explained chemical 
behavior of atoms in bonding. The Quantum Mechanical Model was an improvement on 
the Bohr Model, which stopped treating electrons as having specific locations, but 
probabilities of where around the nucleus they might be found.  

 
Competencies:  

• Draw Bohr models of atoms after determining the number of electrons contained, explain 
quantum mechanical energy levels and orbitals and discuss the probability of finding an 
electron within a given orbital. 

• Construct orbital filling diagrams and electron configurations for a given element based 
on the Quantum Mechanical Model. 

 
Big Idea #2:  

• Electrons may be quantized 
 

Essential Questions:  
• What happens when electrons in atoms gain or release energy? 

 
Concepts: 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• An electron may absorb a quantum of energy. In doing so, it may move up an energy 
level into a different orbital around the nucleus.  

• When an electron loses energy and returns to its ground state, it releases the quantum of 
energy as visible light.  

 
 
Competencies:  

• Predict what will happen when an electron gains or releases energy.  
• Explain why stable atoms spend the majority of time in their ground state. 

 
 
Overview:  
Develop of the Bohr model of the atom before leading into the Quantum Mechanical Model and 
the electron cloud. Electron configurations and orbital filling diagrams are explored, along with 
the Aufbau Principle, Pauli Exclusion Principle, and Hund's Rule. Ultimately, students will be 
able to correlate an elements electron configuration with its location on the periodic table.  
 
Goals:  

• Familiarize students with both the Bohr and Quantum Mechanical models of the atom 
• Gain an understanding for energy levels, orbitals, and probable electron locations within 

the most current understanding of atomic structure 
• Determine electron configurations for common elements using orbital filling diagrams 

while obeying the Aufbau principle, Pauli exclusion principle, and Hund's  Rule. 
 
 

Objectives: Students will: 
• Compare and contrast the Bohr and Quantum Mechanical Models of the atom (DOK – 

Level 2) 
• Describe atomic orbitals in terms of their size, shape, and relative energy values (DOK – 

DOK – Level 1) 
• Determine electron configurations for elements using the principles of orbital energy 

(Aufbau Principle), electron spin (Pauli Exclusion Principle), & orbital capacity (Hund's 
Rule). (DOK – Level 3) 

• Compare electron configurations for elements with their location on the periodic table 
(DOK – Level 2) 

• Describe the relationship between electron configurations and the properties of elements. 
(DOK – Level 2) 

• Use electron configuration to predict element behavior (DOK – Level 3) 
• Classify the elements based on electron configuration stability. (DOK – Level 2) 
• Predict which elements will be more/less stable based on their electron configurations. 

(DOK – Level 3) 
 
 
Core Activities and Corresponding Instructional Methods: 

• Draw and evaluate Bohr Model diagrams of atoms for 20 elements on the periodic table 
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• Compare, develop, and evaluate orbital shapes to manipulative objects (balls, dumb bells, 
clover leaves, flowers, etc.) in correlation to the Bohr and Quantum Mechanical Models 
of the atom 

• Model and evaluate the electron cloud and electron location probability through and in-
class activity (See Appendix) 

• Develop, calculate, and complete orbital filling diagrams, electron configurations, and 
noble gas configurations for 25 elements on the periodic table being sure to include 
copper as a special case. 

 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Construction of an Atomic Theory Timeline 
• Exploration of the telluric hex and other primitive periodic tables 
• Exploration of hydrates through a laboratory setting 

 
Correctives: 

• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
• Chemistry textbook 
• SMART notebook/PowerPoint 
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• Smartboard  
• Class Notes 
• Practice worksheets  
• Homework worksheets  
• Graphic organizers/Flowcharts 
• Laptop computers/Chromebooks  
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Unit 5: The Periodic Table  
Marking Period: 2 
Time Range: 17 Days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A5, 3.2.C.A1, 3.2.C.A2, 3.2.12.A2, 3.2.C.A6., 3.2.C.A4, CC.3.5.11-12.I, CC.3.5.11-12.H, 
CC.3.5.11-12.D, CC.2.4.HS.B.4 , CC.2.4.HS.B.5 
 
Anchor(s):  
CHEM.A.2.2 , CHEM.A.2.2.1, CHEM.A.2.2.2, CHEM.A.2.2.3, CHEM.A.2.2.4, CHEM.A.2.3, 
CHEM.A.2.3.1, CHEM.A.2.3.2, CHEM.A.1.1.5 
 
Big Idea #1:  

• The periodic table is a useful tool used to organize the elements 
 
Essential Questions:  

• What information does the periodic table provide? 
 

Concepts:  
• The periodic table is organized by increasing atomic number with each row ending with a 

stable electron configuration at a noble gas.  
• Within each period (row), there is a repeating pattern of similar physical and chemical 

properties of the elements.  
• Within a group (column) all of the elements share common physical and chemical 

properties, as well as similar valence electron configurations.  
 
Competencies:  

• State Periodic Law and use it to predict physical and chemical properties of elements.  
• Determine element locations on the periodic table based on a description of physical and 

chemical properties.  
 

Big Idea #2:  
• Periodic trends in the properties of elements allow for the prediction of their physical and 

chemical properties. 
 

Essential Questions:  
• How does the periodic table help to predict these trends? 
 

Concepts:  
• Periodic patterns of chemical properties are the basis of the arrangement of the periodic 

table.  

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• This results in identifiable trends as one reads from left-to-right and top-to-bottom along 
the table. 

 
Competencies:  

• Students will be able to identify and illustrate common periodic trends found on the 
periodic table of the elements. 

 
 
Overview:  
The contributions of Mendeleev will be revisited, along with a review of his periodic table, 
before discussing Periodic Law and the repeating pattern of properties on the modern periodic 
table. Distinctions will be made between metals, nonmetals, and metalloids, and the properties of 
each group will be explored. Periods and groups will be compared and contrasted, and the 
common properties of different groups will be discussed. Finally, periodic trends in atomic 
radius, ionization energy, and electronegativity will be investigated.  
 
Goals:  

• Describe Periodic Law as it relates to the Periodic Table of Elements 
• Connect element location to group, element type, and common properties 
• Predict properties of elements using common periodic trends 

 
Objectives: Students will: 

• Define Periodic Law (DOK – Level 1) 
• Summarize the contributions of Mendeleev and others (Dobereinier, Chancourtois, 

Moseley, Seaborg, etc.) to the development of the modern periodic table (DOK – Level 
2) 

• Compare the contributions of notable scientists to the format of current and previous 
periodic tables (DOK – Level 3) 

• Categorize the elements by group on the periodic table (DOK – Level 3  
• Connect the locations of elements on the table with the repeating pattern of properties 

(DOK – Level 4) 
• Differentiate between metals, nonmetals, metalloids (DOK – Level 3) 
• Synthesis examples of metals, nonmetals, and metalloids (DOK – Level 4) 
• Identify notable groups on the periodic table (alkali metals, alkaline earth metals, 

transition metals, actinides, lanthanides, halogens, and noble gases) (DOK – Level 1) 
• Distinguish between their properties (DOK – Level 2) 
• Identify the four blocks of the periodic table (DOK – Level 1) 
• Connect their location to electron configuration (DOK – Level 4) 
• Observe the chemical and physical properties and changes of various samples (DOK – 

Level 2) 
• Assess the chemical and physical properties and changes of various samples (DOK – 

Level 3) 
• Compare laboratory observations of metal samples (DOK – Level 2) 
• Relate them to their electron configurations. (DOK – Level 3) 
• Define Periodic trends (DOK – Level 1) 
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• Identify and describe trends for atomic radius, ionization energy, and electronegativity 
(DOK – Level 1) 

• Correlate the three trends to electron configuration. (DOK – Level 3) 
 
Core Activities and Corresponding Instructional Methods: 

• Complete a research project on one of the elements on the periodic table (See Appendix) 
• Use physical and chemical properties of unknown elements to determine position on the 

periodic table (See Appendix) 
• Color-code/annotate a blank periodic table with groups and trends 
• Explore the chemical and physical properties of common metals in a laboratory setting 

 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Construction of an Atomic Theory Timeline 
• Exploration of the telluric hex and other primitive periodic tables 
• Exploration of hydrates through a laboratory setting 

 
Correctives: 

• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
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• Chemistry textbook 
• SMART notebook/PowerPoint 
• Smartboard  
• Class Notes 
• History of chemistry film/videos 
• Practice worksheets  
• Homework worksheets  
• Graphic organizers/Flowcharts 
• Laptop computers/Chromebooks  
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Unit 6: Chemical Formulas and Nomenclature     
Marking Period: 2 
Time Range: 13 Days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A5, 3.2.C.A1, 3.2.C.A2, 3.2.12.A2, 3.2.C.A6., 3.2.C.A4, CC.3.5.11-12.I, CC.3.5.11-12.H, 
CC.3.5.11-12.D, CC.2.4.HS.B.4 , CC.2.4.HS.B.5 
 
Anchor(s):  
CHEM.A.2.2 , CHEM.A.2.2.1, CHEM.A.2.2.2, CHEM.A.2.2.3, CHEM.A.2.2.4, CHEM.A.2.3, 
CHEM.A.2.3.1, CHEM.A.2.3.2, CHEM.A.1.1.5 
 
Big Idea #1:  

• Chemical compounds are formed from constant, whole number ratios of atoms 
 

Essential Questions:  
• How can chemical compounds be named and formulas be written to ensure that they are 

consistent across the world? 
Concepts:  

• The IUPAC has provided a systemic set of rules that ensure that naming conventions are 
consistent wherever chemistry is being taught.  

• This employs Greek prefixes for molecular compounds and roman numeral for transition 
metal compound names, and ensures that ionic compounds are charge-balanced. 

 
Competencies:  

• Names and formulas can be provided for a variety of molecular, ionic, polyatomic, and 
transition metal compounds, as well as alkanes and alcohols. 

 
Overview:  
This unit covers basic chemical formula writing conventions, introduces diatomic molecules, and 
discusses chemical bond types. Atom numbers within molecules will be determined. Students 
will then name and write formulas for a variety of chemical compound types, both organic and 
inorganic. 
 
Goals:  

• Name chemical compounds when given the corresponding formula 
• Determine the formula for a compound when provided with the compound name 

 
Objectives: Students will: 

• Memorize common polyatomic ions (DOK – Level 1) 
• Memorize the seven diatomic molecules (DOK - Level 1) 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• Compare and contrast ionic and covalent bonding (DOK – Level 2) 
• Determine the number of atoms in a given sample of molecules (DOK – Level 2) 
• Name and write the formulas for covalent compounds, hydrates, and hydrides (DOK – 

Level 2) 
• Name and write formulas for ionic compounds (DOK – Level 2) 
• Name and write formulas for ionic compounds containing transition metals and/or 

polyatomic ions (DOK – Level 2) 
• Determine the percent water in hydrates such as copper sulfate pentahydrate and 

magnesium sulfate heptahydrate in the lab. (DOK – Level 3)  
• Determine the mole ratio of water to anhydrous salt in copper sulfate pentahydrate and 

magnesium sulfate heptahydrate in the lab. (DOK – Level 3)  
 
 
Core Activities and Corresponding Instructional Methods: 

• Memorize, develop, and utilize common polyatomic ions 
• Label/color-code and evaluate the seven diatomic molecules 
• Build, develop, and evaluate molecules using model kits 
• Complete and evaluate an in-class activity on the balancing of electrical charges and 

writing ionic compound formulas. 
• Develop, research, and present a in-depth presentation on a compound (See Appendix) 

 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
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• Exploration and evaluation of the telluric hex and other primitive periodic tables 
• Exploration, calculation, and evaluation of hydrates through a laboratory setting 

 
Correctives: 

• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
• Chemistry textbook 
• SMART notebook/PowerPoint 
• Smartboard  
• Class Notes 
• Practice worksheets  
• Homework worksheets  
• Graphic organizers/Flowcharts 
• Laptop computers/Chromebooks  
• Hotplates 
• Hydrates 
• Evaporating dishes 
• Wire gauze 
• Gloves 
• Digital balances 
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Unit 7: The Mole 
Marking Period: 3 
Time Range: 17 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.C.A1, 3.2.C.A2, 3.2.C.A4., 3.2.10.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, 
CC.3.5.11-12.C, CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-
12.I, CC.3.5.11-12.J 
 
Anchor(s):  
CHEM.B.1.1, CHEM.B.1.2, CHEM.B.1.2.1, CHEM.B.1.2.2, CHEM.B.1.2.3 
 
Big Idea #1:  

• Chemical changes are represented by a balanced chemical equation that identifies the 
ratios with which reactants react and products form.  

 
Essential Questions:  

• How are moles used to connect numbers of particles on the macroscopic level?  
 
Concepts:  

• Empirical formulas are the lowest whole number ratios of atoms in a compound and can 
be converted to molecular formulas.  

• Mass percent’s can be used to verify the purity of compounds. 
 
Competencies: 

• Complete conversion calculations with the correct number of significant figures 
• Select and apply mathematical routines to mass data to identify the composition of 

substances and/or mixtures. 
• Students can connect the number of particles, moles, mass, and volume of substances to 

one another.  
 
Overview:  
Methods of evaluating data and introducing qualitative and quantitative relationships in matter as 
presented. Develop the understanding of the how moles are used to connect number of particles 
on the macroscopic level. 
 
Goals:  

• Complete mole conversions using particles, atoms, grams, and moles 
• Write balanced chemical equations using whole number coefficients 

 
Objectives: Students will: 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• Determine molar mass. (DOK – Level 1)  
• List the physical properties of matter. (DOK – Level 1)  
• Correlate the position of an element in the periodic table with its physical properties. 

(DOK – Level 2) 
• Determine of moles given mass, particles or volume. (DOK – Level 2)  
• Determine the percent composition of a compound. (DOK – Level 2)  
• Construct the empirical formula of a compound given percent composition, mass of 

individual elements or combustion analysis data. (DOK – Level 3)  
• Determine the molecular formula given the empirical formula and molar mass. (DOK – 

Level 2)  
 
Core Activities and Corresponding Instructional Methods: 

• Compare and calculate the idea of the mole to scientific principles 
• Develop ad calculate Avogadro’s number through in class activity 
• Compare and calculate empirical and molecular formulas to a known value given 

unknown compositions in a laboratory setting (See Appendix). 
• Complete, calculate and evaluate mathematical problems involving moles, atoms, 

particles, and grams 
 

Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 
 

Extensions: 
• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Explore the idea of hydrates  
• Explore limiting and excess reactants though a laboratory setting 
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Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Sulfur 
• Copper 
• Lentil beans 
• Kidney beans 
• Navy beans 
• Lima beans 
• Beaker 
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Unit 8: Stoichiometry 
Marking Period: 3 
Time Range: 16 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.C.A1, 3.2.C.A2, 3.2.C.A4., 3.2.10.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, 
CC.3.5.11-12.C, CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-
12.I, CC.3.5.11-12.J 
 
Anchor(s):  
CHEM.B.1.1, CHEM.B.1.2, CHEM.B.1.2.1, CHEM.B.1.2.2, CHEM.B.1.2.3 
 
Big Idea #1:  

• Chemical changes are represented by a balanced chemical equation that identifies the 
ratios with which reactants react and products form.  

 
Essential Questions:  

• How are moles used to connect numbers of particles on the macroscopic level?  
 
Concepts:  

• Empirical formulas are the lowest whole number ratios of atoms in a compound and can 
be converted to molecular formulas.  

• Mass percent’s can be used to verify the purity of compounds. 
 
Competencies: 

• Complete conversion calculations with the correct number of significant figures 
• Select and apply mathematical routines to mass data to identify the composition of 

substances and/or mixtures. 
• Students can connect the number of particles, moles, mass, and volume of substances to 

one another.  
 
Big Idea #2:  

• Chemical reactions are predictable  
 
Essential Questions:  

• How do stoichiometric ratios relate reactant to products in a chemical equation? 
• What factors identify the type of chemical reactions? 

 
Concepts:  

• According to the law of conservation of matter, the mass of the products in a chemical 
reaction is equal to the mass of the reactants.  

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• The amounts of reactants and products involved in a chemical reaction can be predicted 
using mole relationships.  
 

Competencies: 
• Explain the structure of matter, its properties, and what happens when one material 

comes in contact with another.  
• Students can connect the number of particles, moles, mass, and volume of substances to 

one another. 
• Predict products of simple chemical reactions and write the correct balanced chemical 

equations for those reactions. 
• Apply the mole concept, or Avogadro’s number, in stoichiometric calculations, including 

those involving limiting reactants and percent yield.  
 
Overview:  
Develop understanding of stoichiometry, balancing reactions, limiting reactants, excess 
reactants, percent yield. 
 
Goals:  

• Complete mole conversions  
• Write balanced chemical equations  
• Predict the yield for a variety of chemical reactions  
• Analyze data from experiments to understand the relationships in conversions from moles 

to grams to atoms 
• Determine, calculate, and evaluate the theoretical outcome of chemical reactions using 

conversion methods (See Appendix). 
 
Objectives: Students will: 

• Write chemical equations for the combustion of a given alkane or alcohol. (DOK – Level 
2)  

• Predict results quantitatively of a chemical reaction. (DOK – Level 4)  
• Determine theoretical yield of a chemical reaction given stoichiometric amounts of 

reactants. (DOK – Level 4)  
• Predict theoretical yield of a chemical reaction given a limiting reactant. (DOK – Level 

4)  
• Determine percent yield of chemical reactions. (DOK – Level 3)  

 
Core Activities and Corresponding Instructional Methods: 

• Predict the number of products and remaining reactants though in class laboratory 
activity (See Appendix). 

• Compare and contrast various methods utilized in obtaining solutions  
 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions 
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Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 
 

Extensions: 
• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Explore the idea of hydrates  
• Explore limiting and excess reactants though a laboratory setting 
 

Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Beakers 
• Silver nitrate 
• Filter paper 
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Unit 9: Molarity 
Marking Period: 3 
Time Range: 12 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.C.A1, 3.2.C.A2, 3.2.C.A4., 3.2.10.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, 
CC.3.5.11-12.C, CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-
12.I, CC.3.5.11-12.J 
 
Anchor(s):  
CHEM.B.1.1, CHEM.B.1.2, CHEM.B.1.2.1, CHEM.B.1.2.2, CHEM.B.1.2.3 
 
Big Idea #1:  

• Chemical changes are represented by a balanced chemical equation that identifies the 
ratios with which reactants react and products form.  

 
Essential Questions:  

• How are moles used to connect numbers of particles on the macroscopic level?  
 
Concepts:  

• Empirical formulas are the lowest whole number ratios of atoms in a compound and can 
be converted to molecular formulas.  

• Mass percent’s can be used to verify the purity of compounds. 
 
Competencies: 

• Complete conversion calculations with the correct number of significant figures 
• Select and apply mathematical routines to mass data to identify the composition of 

substances and/or mixtures. 
• Students can connect the number of particles, moles, mass, and volume of substances to 

one another.  
 
Big Idea #2:  

• Chemical reactions are predictable  
 
Essential Questions:  

• How do stoichiometric ratios relate reactant to products in a chemical equation? 
• What factors identify the type of chemical reactions? 

 
Concepts:  

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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• According to the law of conservation of matter, the mass of the products in a chemical 
reaction is equal to the mass of the reactants.  

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

Competencies: 
• Explain the structure of matter, its properties, and what happens when one material 

comes in contact with another.  
• Students can connect the number of particles, moles, mass, and volume of substances to 

one another. 
• Predict products of simple chemical reactions and write the correct balanced chemical 

equations for those reactions. 
• Apply the mole concept, or Avogadro’s number, in stoichiometric calculations, including 

those involving limiting reactants and percent yield.  
 
Overview:  
Develop understanding of stoichiometry, limiting reactants, solubility rules, molarity of ions in 
solution. 
 
Goals:  

• Complete mole conversions  
• Write balanced chemical equations  
• Predict the yield for a variety of chemical reactions  
• Analyze reactants reagents in solution to learn the principles of solubility  
• Analyze data from experiments to understand the relationships in conversions from moles 

to grams to atoms 
 
Objectives: Students will: 

• Memorize, develop, and evaluate solubility rules. (DOK – Level 1)  
• Design solutions of a specific molarity. (DOK – Level 2)  
• Write equations for the reactions of acids and bases. (DOK – Level 3)  

 
Core Activities and Corresponding Instructional Methods: 

• Compare and contrast at least three various methods utilized in obtaining solutions  
• Explore the idea of molarity using laboratory experiments 
• Identify, develop, and utilize solubility rules 
• Identify develop, and evaluate net ionic and ionic equations given double replacement 

reactions. 
• Develop, evaluate, and calculate in relation to a calibration curve to common household 

drinks the concentration in of FDA Blue #1 Dye through an in-depth laboratory setting 
 

 
Assessments: 
 
Diagnostic: 
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• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  
• Explore limiting and excess reactants though a laboratory setting 
 

Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 

 
Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Spec20 
• Burettes 
• FDA Blue #1 Food Dye 
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Unit 10: Types of Reactions 
Marking Period: 4 
Time Range: 8 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1, 3.2.C.A1, 3.2.10.A2, 3.2.C.A2, 3.2.10.A3, 3.2.10.A4, 3.2.10.A5, 3.2.C.A4, 
3.2.12.A2, 3.2.12.A4, 3.2.12.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, CC.3.5.11-12.C, 
CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-12.I, CC.3.5.11-
12.J 
 
Anchor(s):  
CHEM.A.1.2.1, CHEM.A.1.2.2 , CHEM.A.1.2.3 , CHEM.A.1.2.4, CHEM.A.1.2.5, 
CHEM.A.2.2.4 
 
Big Idea #1:  

• Chemical reactions are predictable  
 

Essential Questions:  
• How are Lewis structures used to show bonding in chemical compounds?  
• How do stoichiometric ratios relate reactants to products and gases in a system at 

equilibrium?  
• How are reactions classified as synthesis, decomposition, single replacement, double 

replacement, and combustion?  
 
Concepts:  

• Identify synthesis, decomposition, single replacement, double replacement, and 
combustion reactions 

 
Competencies:  

• Chemical changes are represented by a balanced chemical equation that identifies the 
ratios with which reactants react and products form.  

 
Overview:  

• Introduce and develop basic and advanced concepts relating to synthesis, decomposition, 
single replacement, double replacement, and combustion reactions. 

 
Goals:  

• Write balanced equations and correctly predict products 
• Predict types of reactions 
• Create reactions developing a firm understanding of the five types of reactions. 

 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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Objectives: Students will: 
• Write chemical equations for the combustion of a given alkane or alcohol. (DOK – Level 

2) 
• Predict results quantitatively of a chemical reaction. (DOK – Level 4)  

 
 
Core Activities and Corresponding Instructional Methods: 

• Identify, develop, and evaluate the five main types of chemical reactions through an in-
depth laboratory experiment (See Appendix) 

• Predict and evaluate chemical reactions given only the identity of the reactants 
 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• Develop a laboratory experiment 
•  

Correctives: 
• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
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• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Rulers 
• Graduated cylinders 
• Beakers 
• Copper 
• Bunsen burner 
• Magnesium 
• Forceps 
• Calcium oxide 
• Copper (II) carbonate 
• Hydrogen peroxide 
• Zinc metal 
• Hydrochloric acid 
• Lead (II) nitrate 
• Cooper (II) sulfate 
• Potassium Iodide 
• Potassium hydroxide 
• Methane 
• Wooden splint 
• Ethanol 
• Plastic pipettes 
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Unit 11: Atomic Emission 
Marking Period: 4 
Time Range: 9 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1, 3.2.C.A1, 3.2.10.A2, 3.2.C.A2, 3.2.10.A3, 3.2.10.A4, 3.2.10.A5, 3.2.C.A4, 
3.2.12.A2, 3.2.12.A4, 3.2.12.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, CC.3.5.11-12.C, 
CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-12.I, CC.3.5.11-
12.J 
 
Anchor(s):  
CHEM.A.1.2.1, CHEM.A.1.2.2 , CHEM.A.1.2.3 , CHEM.A.1.2.4, CHEM.A.1.2.5, 
CHEM.A.2.2.4 
 
Big Idea #1:  

• Elements are composed of atoms, and every atom contains at least one or more electrons. 
 

Essential Questions:  
• How do the Bohr and Quantum Mechanical Models describe the arrangement of electrons 

in atoms? 
 
Concepts:  

• In the Bohr Model of the atom, electrons are located in neat, concentric rings around the 
nucleus, which Rutherford et al. found to house the protons and neutrons. In the Bohr 
model, it was hypothesized that the electrons, in their "shells," explained chemical 
behavior of atoms in bonding. The Quantum Mechanical Model was an improvement on 
the Bohr Model, which stopped treating electrons as having specific locations, but 
probabilities of where around the nucleus they might be found.  

 
Competencies:  

• Draw Bohr models of atoms after determining the number of electrons contained, explain 
quantum mechanical energy levels and orbitals and discuss the probability of finding an 
electron within a given orbital. 

• Construct orbital filling diagrams and electron configurations for a given element based 
on the Quantum Mechanical Model. 

 
Big Idea #2:  

• Electrons may be quantized 
 

Essential Questions:  
• What happens when electrons in atoms gain or release energy? 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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Concepts: 

• An electron may absorb a quantum of energy. In doing so, it may move up an energy 
level into a different orbital around the nucleus.  

• When an electron loses energy and returns to its ground state, it releases the quantum of 
energy as visible light.  

 
 
Competencies:  

• Predict what will happen when an electron gains or releases energy.  
• Explain why stable atoms spend the majority of time in their ground state. 

 
 
Overview:  
Develop of the Bohr model of the atom before leading into the Quantum Mechanical Model and 
the electron cloud. Electron configurations and orbital filling diagrams are explored, along with 
the Aufbau Principle, Pauli Exclusion Principle, and Hund's Rule. Ultimately, students will be 
able to correlate an elements electron configuration with its location on the periodic table.  
 
Goals:  

• Familiarize students with both the Bohr and Quantum Mechanical models of the atom 
• Gain an understanding for energy levels, orbitals, and probable electron locations within 

the most current understanding of atomic structure in correlation with the release and 
absorption of energy. 

• Develop and calculate the wavelengths and frequencies of electromagnetic radiation as 
energy is released in the form of radiation. 

• Determine and evaluate energy expulsion and absorption between energy levels in an 
element. 

 
Objectives: Students will: 

• Calculate wavelengths and frequencies of electromagnetic radiation. (DOK – Level 2)  
• Determine the wavelength and frequency of an electron in any hydrogen series. (DOK – 

Level 3)  
• Write electronic configurations for atoms and ions. (DOK – Level 2)  
• Draw the electronic diagram of atoms and ions. (DOK – Level 2)  
• Determine quantum numbers for electrons within atoms. (DOK – Level 3)  
• Use shielding, Coulomb’s Law and stability principles to explain trends of periodic 

properties. (DOK – Level 4) 
 
 
Core Activities and Corresponding Instructional Methods: 

• Draw, develop, and evaluate the Bohr Model diagrams of atoms in correlation to the 
movement of photons in energy levels 

• Compare orbital shapes to manipulative objects (balls, dumb bells, clover leaves, flowers, 
etc.) in relation to their orientation around the Quantum mechanical model of the atom 
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• Identify, develop, and evaluate the connection between the Bohr model and atomic 
emission spectrum though laboratory experiments 

• Compare and contrast the expulsion of energy in gas energy tubes when excited through a 
laboratory activity (See Appendix). 

• Develop, evaluate, and calculate the emission spectrum of hydrogen given diffraction 
gradients, meter sticks, hydrogen gas tubes in a in-depth laboratory experiment. 

 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  

 
Correctives: 

• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
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• Graphing calculator 
• Laptop computers 
• Digital balances 
• Rulers 
• Graduated cylinders 
• Spec20 instrument 
• Hydrogen, nitrogen, argon, neon, krypton glass tubes 
• Diffraction gradients 
• Bunsen burners 
• Strikers 
• Assorted metal solutions 
• Ethanol 
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Unit 12: Electron Geometry 
Marking Period: 4 
Time Frame- 10 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1, 3.2.C.A1, 3.2.10.A2, 3.2.C.A2, 3.2.10.A3, 3.2.10.A4, 3.2.10.A5, 3.2.C.A4, 
3.2.12.A2, 3.2.12.A4, 3.2.12.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, CC.3.5.11-12.C, 
CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-12.I, CC.3.5.11-
12.J 
 
Anchor(s):  
CHEM.A.1.2.1, CHEM.A.1.2.2 , CHEM.A.1.2.3 , CHEM.A.1.2.4, CHEM.A.1.2.5, 
CHEM.A.2.2.4 
 
Big Idea #1: 

• Chemical bonding determines the properties and shapes of molecules 
 
Essential Questions: 

• What properties in substances are forces of attraction between particles important in 
determining? 

• What are the strong electrostatic forces of attraction holding atoms together in a unit 
called? 

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

Concepts: 
• The type of bonding which holds the substance together determines its physical 

properties such as melting point, boiling point, electrical conductivity, water solubility 
and vapor pressure. 

• London dispersion forces, dipole-dipole, and hydrogen bonding are intermolecular forces 
to describe the strength of molecules. 

• Different compounds can be formed through a series of collisions called a reaction 
mechanism. 

 
Competencies: 

• The student can determine the main intermolecular force within a molecule to determine 
its properties. 

• Explain how a bonding model involving delocalized electrons is consistent with 
properties of metals and the shell model of the atom. 

• Use Lewis diagrams and VSEPR to predict the geometry of molecules, predict polarity, 
and identify hybridization. 

 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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Overview:  
Introduce basic and advanced concepts of periodic law, atomic structure, and molecular 
geometry.  
 
Goals:  

• Predict the shape of molecules using valence electrons, Lewis diagrams and bonding 
theory  

• Analyze data from experiments to understand the relationships in gaseous parameters of 
temperature, volume and pressure  

• Define kinetic molecular theory and use it to explain differences in real versus ideal gases  
 

Objectives: Students will: 
• Draw Lewis dot diagram for an element. (DOK – Level 2)  
• Use Lewis dot diagrams of elements to construct a Lewis dot diagram of a molecular 

compound or polyatomic ion. (DOK – Level 4)  
• Use valence shell electron pair repulsion theory (VSEPR) to predict geometry of 

molecules. (DOK – Level 3)  
• Use hybrid orbital theory to predict molecular geometries. (DOK – Level 3)  
• Indicate resonance structures when necessary. (DOK – Level 4)  
• Use bond polarity and molecular geometry to determine polarity of a molecular structure. 

(DOK – Level 4)  
• Use molecular polarity and structure to enumerate intermolecular forces on a compound. 

(DOK – Level 4)  
 
 
Core Activities and Corresponding Instructional Methods: 

• Draw and evaluate Lewis dot structures 
• Identify and develop the connection between electron configurations and valence 

electrons 
• Build, develop, and evaluate molecules using model kits.  
• Indicate resonance structures when necessary for at least seven compounds/molecules 
• Use valence shell electron pair repulsion theory (VSEPR) to predict geometry of 

molecules for at least 25 compounds/molecules 
• Use bond polarity and molecular geometry to determine polarity of a molecular structure  

 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
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• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  

 
Correctives: 

• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Rulers 
• Graduated cylinders 
• Model kits 
• Marshmallows 
• Toothpicks 
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Unit 13: Acids and Bases 
Marking Period: 4 
Times Range: 9 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1, 3.2.C.A1, 3.2.10.A2, 3.2.C.A2, 3.2.10.A3, 3.2.10.A4, 3.2.10.A5, 3.2.C.A4, 
3.2.12.A2, 3.2.12.A4, 3.2.12.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, CC.3.5.11-12.C, 
CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-12.I, CC.3.5.11-
12.J 
 
Anchor(s):  
CHEM.A.1.2.1, CHEM.A.1.2.2 , CHEM.A.1.2.3 , CHEM.A.1.2.4, CHEM.A.1.2.5, 
CHEM.A.2.2.4 
 
 
Big Idea #1:  

• Chemical reactions are predictable  
 

Essential Questions:  
• How are Lewis structures used to show bonding in chemical compounds?  
• How do stoichiometric ratios relate reactants to products and gases in a system at 

equilibrium?  
• How are solutions classified as acidic, basic, or neutral?  

 
Concepts:  

• Acids and bases will be defined according to the Arrhenius and Bronsted-Lowry 
definitions 

 
Competencies:  

• Complete an acid base titration and use the concept of molarity to determine the 
concentration of a titration reaction.  

• Chemical changes are represented by a balanced chemical equation that identifies the 
ratios with which reactants react and products form.  

 
Overview:  
Introduce the basic concepts of acids and bases in correlation to titrations and neutralizations. 
 
Goals:  

• Explain that many reactions involve the transfer of hydrogen ions  
• Discuss and compare ionization of strong and weak acids and bases  
 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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Objectives: Students will: 
• Identify a substance as a potential Lewis acid or base. (DOK – Level 1)  
• Distinguish between strong acids and weak acids. (DOK – Level 2)  
• Distinguish between strong bases and weak bases. (DOK – Level 2)  
• Predict the direction of the reaction to reach equilibrium (DOK ‐Level 3)  
• Describe weak acid ‐base as conjugate pairs. (DOK – Level 3)  
• Identify the pH of a salt using its conjugate acid. (DOK – Level 3)  
• Describe weak acid ‐base as conjugate pairs. (DOK – Level 3)  
• Predict equilibrium law expressions for weak acids and bases (DOK ‐ Level 3)  
• Evaluate the pH of a solution at any point in a titration (DOK – Level 4) 
• Evaluate the pH at the equivalence point of a titration (DOK – Level 4) 
• Evaluate the molar mass of a solid acid from titration data (DOK – Level 3) 

 
 
Core Activities and Corresponding Instructional Methods: 

• Identify and evaluate a substance as a potential Lewis acid or base 
• Distinguish between strong and weak acids and bases 
• Identify and calculate pH and pOH given hydrogen and hydroxide concentrations for at 

least five examples 
• Evaluate the pH and pOH at the equivalence point of a titration during a laboratory 

setting 
 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
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• In-depth online video resources  
 
Correctives: 

• Additional practice worksheets 
• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Rulers 
• Solid acids (at least three different types) 
• Sodium hydroxide 
• Burette 
• Ring stand 
• Burette clamp 
• Funnel 
• Beaker 
• Graduated cylinder 
• Weigh boats 
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Unit 14: Gas Laws 
Marking Period: 4 
Time Range: 9 days 
 
Standard(s): PA Academic Standards, PACS Reading and Writing for Science and Technology 
http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1, 
https://www.pdesas.org/Standard/View#,  
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_E
ligible_Content.pdf 
 
3.2.10.A1, 3.2.C.A1, 3.2.10.A2, 3.2.C.A2, 3.2.10.A3, 3.2.10.A4, 3.2.10.A5, 3.2.C.A4, 
3.2.12.A2, 3.2.12.A4, 3.2.12.A5, 3.2.12.A6., CC.3.5.11-12.A, CC.3.5.11-12.B, CC.3.5.11-12.C, 
CC.3.5.11-12.D, CC.3.5.11-12.E, CC.3.5.11-12.F, CC.3.5.11-12.G, CC.3.5.11-12.I, CC.3.5.11-
12.J 
 
Anchor(s):  
CHEM.A.1.2.1, CHEM.A.1.2.2 , CHEM.A.1.2.3 , CHEM.A.1.2.4, CHEM.A.1.2.5, 
CHEM.A.2.2.4 
 
Big Idea #1:  

• Chemical reactions are predictable  
 

Essential Questions:  
• How are Lewis structures used to show bonding in chemical compounds?  
• How do stoichiometric ratios relate reactants to products and gases in a system at 

equilibrium?  
 
Concepts:  

• Identify lone pairs in molecules to help determine chemical bond and formation 
according to the VSEPR Theory  
 

Competencies:   
• Use the gas laws to calculate temperature, pressure of volume given enough information. 
• Apply gas law equations to calculate changes in variables depending on conditions  
• Demonstrate how changes in matter are accompanied by changes in energy  

 
Overview:  
Introduce basic concepts of gas laws in correlation to the ideal gas law, Charles’s Law and 
Boyle’s Law. 
 
Goals:  

• Write balanced equations and correctly predict products 
• Analyze data from experiments to understand the relationships in gaseous parameters of 

temperature, volume and pressure  
• Define kinetic molecular theory and use it to explain differences in real versus ideal gases  

 

http://www.corestandards.org/ELA-Literacy/RST/11-12/#CCSS.ELA-Literacy.RST.11-12.1
https://www.pdesas.org/Standard/View
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
http://static.pdesas.org/content/documents/Chemistry_Keystone_Assessment_Anchors_and_Eligible_Content.pdf
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Objectives: Students will: 
• Convert pressure from psi, mm Hg, tor, in Hg, Pascal to atm. (DOK – Level 2)  
• Draw closed end and open-ended manometer descriptions of pressure. (DOK – Level 2)  
• Use ideal gas law, Charles’s Law and Boyle’s Law to evaluate pressure, volume and 

temperature changes on a gas sample. (DOK – Level 2)  
• Determine the value of the gas constant R in the laboratory using hydrogen gas 

formation. (DOK – Level 3)  
• Apply the principles of stoichiometry to gas reactions. (DOK – Level 3)  
• Use Dalton’s Law of partial pressure to correct pressures when gas is collected over 

water. (DOK – Level 3)  
• Use Graham’s Law to determine molecular masses or velocities of relative gas samples. 

(DOK – Level 3)  
 
 
Core Activities and Corresponding Instructional Methods: 

• Use ideal gas law, Charles’s Law and Boyle’s Law to evaluate pressure, volume and 
temperature changes on a gas sample in a laboratory setting 

• Apply the principles of stoichiometry to gas reactions. 
 
Assessments: 
 
Diagnostic: 

• Algebra I and Biology Keystone Exams 
• Informal discussion, introductory questions, warm up questioning 

 
Formative: 

• Daily Warm-ups  
• Informal Questioning 
• Teacher Observation 
• Homework assignments/Classwork 
• Exit tickets/Mini-quizzes 
• In-class assignments 
• Quizzes       

          
Summative: 

• Common Unit Assessment    
• Quizzes  
• Post-lab assessment questions and/or lab report 

 
Extensions: 

• Rigorous and/or challenging additional worksheets 
• Rigorous and challenging data sets/calculations   
• In-depth online video resources  

 
Correctives: 

• Additional practice worksheets 
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• Pearson textbook resources/chapter summaries 
• Online video resources 
• Textbook provided PowerPoints/Notes 
 

Materials and Resources:  
 

• Chemistry textbook 
• Microsoft Office Suite 
• SMART Notebook 
• Media Player 
• Smartboard 
• Practice worksheets 
• Graphing calculator 
• Laptop computers 
• Digital balances 
• Rulers 
• Graduated cylinders 
• Plastic tubing 
• Plastic syringe with plunger 
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Primary Textbook(s) Used for this Course of 
Instruction 

 
 
Name of Textbook: Pearson Chemistry 
 
Textbook ISBN #: 978-0-13-252582-4 
 
Textbook Publisher &Year of Publication:  Pearson Education, Inc. 2012 
 
Curriculum Textbook is utilized in (title of course): General Chemistry 
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Appendix 
 

(See included worksheets as follow) 
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