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UNIT 0: Introduction to Chemistry, Lab Safety and Equipment 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
2 Days 

 
1-2 

  
What is Chemistry? 

● Describe the purpose of chemistry. 
● Define matter. 

 
Lab Safety and Equipment 

● Identify lab safety rules that should be followed 
in all lab situations. 

● Identify lab equipment and their uses. 
● Properly use lab equipment for measuring mass 

and volume. 
 

 
SLO Assessment 
 
A5 Safety Contract 
 
Lab Equipment List 
 
Lab Equipment Scavenger Hunt 

 

UNIT 1: Atoms and the Periodic Table 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
6 Days 

 
3-8 

 
H.C.2A.1 - Obtain and 
communicate information to 
describe and compare 
subatomic particles with regard 
to mass, location, charge, 
electrical attractions and 
repulsions, and impact on the 
properties of an atom. 
 
 
 

 
Atomic Structure 

● Identify groups and periods on the periodic 
table. 

● Identify atomic number and atomic weight on 
the periodic table. 

● Within an atom, Identify the location and charge 
of protons, neutrons, and electrons. 

● Use atomic number to determine number of 
protons. 

● Use atomic number to determine number of 
electrons in a neutral atom. 

 
Chapter 4 
 
History of Atomic Theory Gallery 
Walk 
 
pHet - Build an Atom 
 
Alien Periodic Table 

https://www.anderson5.net/cms/lib/SC01001931/Centricity/Domain/1669/High%20School%20Science%20Safety%20Rules%20and%20Procedures.pdf
https://docs.google.com/document/d/13bphch66OBOwDhyM5cPgdtbt5X5hyptGFIqbftfwjyw/copy
https://docs.google.com/document/d/1iYRyFXgNlAHwhEfRPi0bLRZYtYYAP3HZ1G_2xhyA_nU/copy
https://docs.google.com/document/d/1x64a2uKTgrA8aJPVweNKQVNcUsaj14GdqOBE0FFAftc/copy
https://docs.google.com/document/d/1x64a2uKTgrA8aJPVweNKQVNcUsaj14GdqOBE0FFAftc/copy
https://docs.google.com/document/d/1Dw6SC3MasIcADOB2yTtRFwRxnKIfkEKboTAo6_zc0z8/copy


Chemistry CP – Curriculum Pacing Guide 
 

 
ANDERSON SCHOOL DISTRICT FIVE 2 4/13/2021 
 

SEPs 
H.C.1A.2 - Develop, use, and 
refine models to (1) 
understand or represent 
phenomena, processes, and 
relationships, (2) test devices 
or solutions, or (3) 
communicate ideas to others. 
 
H.C.1A.4 - Analyze and 
interpret data from 
informational texts and data 
collected from investigations 
using a range of methods (such 
as tabulation, graphing, or 
statistical analysis) to (1) reveal 
patterns and construct 
meaning, (2) support or refute 
hypotheses explanations, 
claims, or designs, or (3) 
evaluate the strength of 
conclusions. 
 
H.C.1A.6 - Construct 
explanations of phenomena 
using (1) primary or secondary 
scientific evidence and models, 
(2) conclusions from scientific 
investigations, (3) predictions 
based on observations and 
measurements, or (4) data 
communicated in graphs, 
tables, or diagrams. 

● Given mass number and atomic number, 
determine the number of neutrons. 

● Given number of protons, neutrons, and 
electrons, determine atomic number and mass 
number.   

● Explain the difference between mass number 
and atomic weight   

● Differentiate between isotopes and ions. 
● Explain why atomic weight is not a whole 

number.   
● Using relative abundance, calculate the average 

atomic mass. 
● Write and recognize the atomic number, mass 

number, and symbol for the nucleus of any 
isotope. 
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UNIT 2: Electrons and Periodic Trends 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
7 Days 

 
9-15 

 
H.C.2A.2 - Use the Bohr and 
quantum mechanical models of 
atomic structure to exemplify 
how electrons are distributed in 
atoms. 
 
H.C.2A.3 - Analyze and 
interpret absorption and 
emission spectra to support 
explanations that electrons 
have discrete energy levels. 
 
SEPs 
H.C.1A.2 - Develop, use, and 
refine models to (1) understand 
or represent phenomena, 
processes, and relationships, 
(2) test devices or solutions, or 
(3) communicate ideas to 
others. 
 
H.C.1A.4 - Analyze and 
interpret data from 
informational texts and data 
collected from investigations 
using a range of methods (such 
as tabulation, graphing, or 
statistical analysis) to (1) reveal 

 
Periodic Trends 

● Recognize and describe the periodic trends 
associated with atomic radius.   

● Define electronegativity.  
● Recognize and describe the periodic trends 

associated with electronegativity.  
 
Electrons 

● Deduce the relationship between number of 
energy levels and period.  

● Define “Valence Electron”.  
● Given an element, represent the number of 

valence electrons by drawing a Bohr Diagram.  
● Deduce the relationship between number of 

valence electrons and group. 
● Recognize the similarity in chemical properties 

related to the number of valance electrons and 
the group on the periodic table. 

● Given an element, draw the Lewis Dot 
structure.  

● Identify the s, p, d, and f regions on the periodic 
table.  

● Define atomic orbitals.   
● Describe the basic shapes of s,p,d,f orbitals.  
● Recall that each orbital of any shape can hold 

up to 2 electrons.   
● Explain the “nesting” nature of principle energy 

levels, sublevels, orbital, spin. 

 
Chapters 5 and 6 
 
Electron Configurations Simulation 
https://elearning.cpp.edu/learning-
objects/atomic-electron-
configurations/  
 
POGIL Energy and Light 
 
Pivot Interactives Flame Test Lab 
 
Periodic Trend Graphing Activity 
 
Periodic Trends Gizmo 
 
Electron Configuration Bingo 
 

https://elearning.cpp.edu/learning-objects/atomic-electron-configurations/
https://elearning.cpp.edu/learning-objects/atomic-electron-configurations/
https://elearning.cpp.edu/learning-objects/atomic-electron-configurations/
https://docs.google.com/document/d/1zlOn-VBhs87wbzu7s2zsxj78WPXjIbZ5xAwJcckY4-o/copy#heading=h.gjdgxs
http://natasha.eng.usf.edu/gilbert/research/hsti_discs/the_atom/Structure/Activities/str_a13.pdf
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patterns and construct 
meaning, (2) support or refute 
hypotheses explanations, 
claims, or designs, or (3) 
evaluate the strength of 
conclusions. 
 
H.C.1A.6 - Construct 
explanations of phenomena 
using (1) primary or secondary 
scientific evidence and models, 
(2) conclusions from scientific 
investigations, (3) predictions 
based on observations and 
measurements, or (4) data 
communicated in graphs, 
tables, or diagrams. 

● State and apply Hund’s Rule.  
● State and apply the Aufbau order. 
● Recognize and explain exceptions to the Aufbau 

order for half full/full d sublevels. 
● State and apply the Pauli Exclusion Principle.   
● Understand what is meant by “ground state” 

electron configuration.  
● Given an electron configuration of a neutral 

atom, identify the element.  
● Given an element, determine the electron 

configuration diagrammatically with arrows.   
● Given an element, determine the electron 

configuration using the periodic table.  
● Given an electron configuration, determine the 

number of valence electrons.  
● Explain how the electron configuration would 

change if electrons were lost or gained to form 
an ion.   

● Explain and apply the octet rule and its 
exceptions.  

● Explain the significance of a complete s and p 
orbital for noble gases.  

● Describe what happens when electrons absorb 
and emit energy. 

● Explain the difference between absorption and 
emission spectra. 

● Describe how an element’s emission spectra 
can be used to identify the element.  

● Explain how the frequencies of emitted light are 
related to changes in electron energies.  

● Describe the relationship between wavelength 
and frequency of radiation. 
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UNIT 3: Ionic and Metallic Bonds 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
5 Days 

 
16-20 

 
H.C.3A.1 - Construct 
explanations for the formation 
of molecular compounds via 
sharing of electrons and for the 
formation of ionic compounds 
via transfer of electrons. 
 
H.C.3A.2 - Use the periodic 
table to write and interpret the 
formulas and names of 
chemical compounds (including 
binary ionic compounds, binary 
covalent compounds, and 
straight-chain alkanes up to six 
carbons). 
 
H.C.3A.3 - Analyze and 
interpret data to predict the 
type of bonding (ionic or 
covalent) and the shape of 
simple compounds by using the 
Lewis dot structures and 
oxidation numbers. 
 
H.C.3A.4 - Plan and conduct 
controlled scientific 
investigations to generate data 
on the properties of substances 

 
Chemical Bonding: 

● Define chemical bond. 
● Explain why atoms form chemical bonds. 
● Compare and contrast ionic and covalent 

bonding based on the elements involved, 
properties displayed, and formulas represented.  

● Explain why most chemical bonding is neither 
purely ionic or purely covalent. 

● Classify bonding type (ionic, polar covalent, 
nonpolar covalent) based on the 
electronegativity difference of the elements. 

● Distinguish between polar and nonpolar 
molecules. 

● Explain the significance of a chemical formula. 
 
Ionic Bonding: 

● Define lattice energy and explain its 
significance. 

● Assign oxidation numbers to transition metals 
based on the chemical formula. 

● Determine the formula of an ionic compounds 
formed between two given ions. 

● Name an ionic compound given its formula. 
 
Metallic Bonding:  

● Describe the electron-sea model of metallic 
bonding, and explain why metals are good 
conductors of electricity. 

 
Chapters 7, 9.1 and 9.2 
 
Ionic Bonding Gizmo 
 
POGIL Naming Ionic Compounds 
 
Chemistry Name Game 
 

https://drive.google.com/file/d/1JYfjiFEjpbJwsBElvISqJN-i_sQR92iV/view?usp=sharing
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and analyze the data to infer 
the types of bonds (including 
ionic, polar covalent, and 
nonpolar covalent) in the 
simple compounds. 

● Explain why metal surfaces are shiny. 
● Explain why metals are malleable and ductile 

but ionic-crystalline compounds are not. 

 

UNIT 4: Covalent Bonds 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
6 Days 

 
21-26 

 
H.C.3A.1 - Construct 
explanations for the formation 
of molecular compounds via 
sharing of electrons and for the 
formation of ionic compounds 
via transfer of electrons. 
 
H.C.3A.2 - Use the periodic 
table to write and interpret the 
formulas and names of 
chemical compounds (including 
binary ionic compounds, binary 
covalent compounds, and 
straight-chain alkanes up to six 
carbons). 
 
H.C.3A.3 - Analyze and 
interpret data to predict the 
type of bonding (ionic or 
covalent) and the shape of 
simple compounds by using the 

 
Chemical Bonding: 

● Define chemical bond. 
● Explain why atoms form chemical bonds. 
● Compare and contrast ionic and covalent 

bonding based on the elements involved, 
properties displayed, and formulas represented.  

● Explain why most chemical bonding is neither 
purely ionic or purely covalent. 

● Classify bonding type based on the 
electronegativity difference of the elements. 

● Explain the significance of a chemical formula. 
 
Covalent Bonding: 

● Explain the relationships among potential 
energy, distance between approaching atoms, 
bond length, and bond energy. 

● Explain the formation of molecular compounds 
via the sharing of electrons.  

● Demonstrate mastery in drawing Lewis 
Structures of various covalent bonds and 
polyatomic ions. 

 
Chapters 8, 9.3, and 22 
 
Covalent Bonding Gizmo 
 
POGIL Naming Molecular 
Compounds 
 
pHet - Molecule Shapes 
 
Polarity and IMF Gizmo 
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Lewis dot structures and 
oxidation numbers. 
 
H.C.3A.4 - Plan and conduct 
controlled scientific 
investigations to generate data 
on the properties of substances 
and analyze the data to infer 
the types of bonds (including 
ionic, polar covalent, and 
nonpolar covalent) in the 
simple compounds. 
 
H.C.3A.5 - Develop and use 
models (such as Lewis dot, 
structural formulas, or ball-and-
stick models) of simple 
hydrocarbons to exemplify 
structural isomerism. 
 
H.C.3A.6 - Construct 
explanations of how the basic 
structure of common natural 
and synthetic polymers is 
related to their bulk properties. 
 
SEPs 
H.C.1A.2 - Develop, use, and 
refine models to (1) understand 
or represent phenomena, 
processes, and relationships, 
(2) test devices or solutions, or 

● Explain why scientists use resonance structures 
to represent some molecules. 

● Using prefixes, name a binary molecular 
compound from its formula. 

● Write the formula of a binary molecular 
compound given its name. 

● Using IUPAC naming rules, determine names 
and formulas of straight-chain alkanes up to six 
carbons. 

● Compare the relative strengths of 
intermolecular forces.  

● Infer the type of intermolecular attractions 
present in a substance. 

● Discuss natural and synthetic polymers and how 
structure leads to function. 
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(3) communicate ideas to 
others. 
 
H.C.1A.6 - Construct 
explanations of phenomena 
using (1) primary or secondary 
scientific evidence and models, 
(2) conclusions from scientific 
investigations, (3) predictions 
based on observations and 
measurements, or (4) data 
communicated in graphs, 
tables, or diagrams. 
 

 

UNIT 5: Math Review and the Mole 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
8 Days 

 
27-34 

 
H.C.3A.7 - Analyze and 
interpret data to determine the 
empirical formula of a 
compound and the percent 
composition of a compound. 

 
Basic Math Skills 

● Write and read numbers in scientific notation. 
● Complete math problems using numbers in 

scientific notation. 
● Complete dimensional analysis problems for 

converting units. 
 
What is a Mole? 

● Recall that a mole is 6.022x1023 of any unit 
(called a representative particle). 

● Define the molar mass of a pure substance as 
the mass in grams of one mole of the substance.   

 
Chapter 2.2-2.3 and 9.1 
 
POGIL Mole Ratios 
 
Hydrate lab 
 
Empirical Formula Lab (Green 
Chemistry) 
 
Rearranging Atoms Activity 

https://docs.google.com/document/d/1Hqef4j9GaBeojt89vgZJmkOI1QtQeTQco02hKAWZRaE/copy
https://docs.google.com/document/d/1f3PWuxB9-7lekKC0GtyQWmXHhpw-cQPQdFNu0irLdl0/copy
https://docs.google.com/document/d/1luXIU_qlFpLzXZ41A0MDAFNaG3eOI8WaaxbdnMWyzaU/copy
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● Given a periodic table and an ionic formula, 
students will be able to calculate the formula 
mass.  

● Given a periodic table and a covalent formula, 
calculate the molecular mass. 

● Understand the similarity in the process of 
calculating molar mass, formula mass, and 
molecular mass.   

 
Calculations with the Mole: 

● If given the mass in grams of any substance, 
determine how many moles. 

● If given moles of any substance, determine the 
mass (grams).   

● Calculate the percent composition (by mass) of 
any chemical compound.   

● When given the number of atoms of an 
element, calculate the number of moles.  

● Define empirical formula, and explain how the 
term applies to ionic and molecular compounds. 

● Determine the empirical formula from either a 
percentage or mass composition. 

● Explain the relationship between the empirical 
formula and the molecular formula of a given 
compound. 

● Determine a molecular formula from an 
empirical formula. 
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UNIT 6: Stoichiometry 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
6 Days 

 
35-40 

 
H.C.6A.3 - Plan and conduct 
controlled scientific 
investigations to produce 
mathematical evidence that 
mass is conserved in chemical 
reactions. 
 
H.C.6A.4 - Use mathematical 
and computational thinking to 
predict the amounts of 
reactants required and 
products produced in specific 
chemical reactions. 
 
SEPs 
H.C.1A.3 - Plan and conduct 
controlled scientific 
investigations to answer 
questions, test hypotheses, and 
develop explanations: (1) 
formulate scientific questions 
and testable hypotheses based 
on credible scientific 
information, (2) identify 
materials, procedures, and 
variables, (3) use appropriate 
laboratory equipment, 
technology, and techniques to 

 
Chemical Reactions: 

● When given word equations or a sentence 
description, write a chemical equation. 

● Balance chemical equations. 
 
Using Ratios and  Conversion Factors for 
Calculations: 

● Understand and determine the mole ratio of 
any substances in a chemical equation.  

● Recognize that the stoichiometric mole ratios 
are based on number of particles and NOT 
mass.  

● When given moles, liters, grams, or particles of 
any substance in a chemical equation, 
determine the moles, liters, grams, or particles 
of any other substance.  

 
Practical Uses of Stoichiometry 

● Define “limiting reactant/reagent”. 
● Define “Excess reactant/reagent”.   
● Given reactant quantities, determine the 

limiting and excess reactant.   
● Given reactant quantities, determine how much 

of the excess reactant will be leftover.  
● Given reactant quantities, determine how much 

product can be produced.  
● Define theoretical yield and experimental yield.  

 
Chapter 8.1 and 9.2-9.3 
 
Alka Seltzer Stoichiometry Lab 
 
Stoichiometry Challenge Lab 
 
Foiled Again Lab 
 
Measuring Chemical  Reactions Lab 

https://drive.google.com/file/d/12wf83Hl2nY3nTzRxkTOBgBvNwOxPZxGV/view?usp=sharing
https://drive.google.com/file/d/1VEz2t2JEIZPXAdTQkVeGSJZtuYVHJ5ek/view?usp=sharing
https://drive.google.com/file/d/1Ex5t-epMdYajoWKVaPgD-otZE9lW1q7z/view?usp=sharing
https://drive.google.com/file/d/1uqCco0o0P6kPqPXOUvOnyrFPZgGnDYLJ/view?usp=sharing
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collect qualitative and 
quantitative data, and (4) 
record and represent data in an 
appropriate form. Use 
appropriate safety procedures. 
 
H.C.1A.5 - Use mathematical 
and computational thinking to 
(1) use and manipulate 
appropriate metric units, (2) 
express relationships between 
variables for models and 
investigations, and (3) use 
grade-level appropriate 
statistics to analyze data. 
 
H.C.1A.6 - Construct 
explanations of phenomena 
using (1) primary or secondary 
scientific evidence and models, 
(2) conclusions from scientific 
investigations, (3) predictions 
based on observations and 
measurements, or (4) data 
communicated in graphs, 
tables, or diagrams. 
 

● Use values of theoretical yield (given or 
calculated) and experimented (given or 
obtained via experimentation) to calculate the 
percent yield.  
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Midterm Review and Exam 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
5 Days 

 
41-45 

 
All previously listed standards 
in Units 1-5. 
 
H.C.1B.1 - Construct devices or 
design solutions using scientific 
knowledge to solve specific 
problems or needs: (1) ask 
questions to identify problems 
or needs, (2) ask questions 
about the criteria and 
constraints of the device or 
solutions, (3) generate and 
communicate ideas for possible 
devices or solutions, (4) build 
and test devices or solutions, 
(5) determine if the devices or 
solutions solved the problem 
and refine the design if needed, 
and (6) communicate the 
results. 

 
Problem: Producing waste in the chemical industry. 
Assignment: Research and discuss solutions for 
greener chemistry, or less wasteful industrial 
chemistry practices.  (Can do a different 
project/problem related to any unit in the 1st quarter 
of the course.) 
 
Review of matter, the atom, the periodic table and 
trends, bonding, the mole, and stoichiometry. 
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UNIT 7: Gas Laws 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
7 Days 

 
46-52 

 
H.C.4A.3 - Conduct controlled 
scientific investigations and use 
models to explain the behaviors 
of gases (including the 
proportional relationships 
among pressure, volume, and 
temperature. 
 
SEPs 
H.C.1A.3 - Plan and conduct 
controlled scientific 
investigations to answer 
questions, test hypotheses, and 
develop explanations: (1) 
formulate scientific questions 
and testable hypotheses based 
on credible scientific 
information, (2) identify 
materials, procedures, and 
variables, (3) use appropriate 
laboratory equipment, 
technology, and techniques to 
collect qualitative and 
quantitative data, and (4) 
record and represent data in an 
appropriate form.  Use 
appropriate safety procedures. 
 

 
Kinetic Molecular Theory: 

● State the kinetic molecular theory of matter, 
and describe how it explains certain properties 
of matter. 

● Explain the assumptions made about gases 
based on the kinetic molecular theory. 

● Define the terms ideal and real gas. 
● Describe the conditions under which a real gas 

deviates from “ideal” behavior. 
 
Pressure: 

● Define pressure and describe how it is 
measured. 

● State the standard conditions of temperature 
and pressure. 

● Convert units of pressure. 
● Use Dalton’s law of partial pressures to calculate 

partial and total pressures. 
 
Gas Laws: 

● Use the kinetic molecular theory to explain the 
relationships between gas volume, pressure, 
and temperature. 

● Use Boyle’s law to calculate volume-pressure 
changes at constant temperature. 

● Use Charles’s law to calculate volume-
temperature changes at constant pressure. 

 
Chapters 10.1 and 11 
 
Molar Volume of a Gas Lab 
 
Gas Laws Gizmos with Demos 
 
AACT Gas Laws Simulation 
Classroom Resources | Gas Laws 
Simulation | AACT   
 
An Ideal Gas Simulation with 
changing variables  
 
POGIL Gas Variables (Ideal gas law) 

https://docs.google.com/document/d/1IJ_zhAYkedctvxdJzemFxtvrm38GqzFftL9PiX3I-xg/copy
https://teachchemistry.org/classroom-resources/the-gas-laws-simulation
https://teachchemistry.org/classroom-resources/the-gas-laws-simulation
https://phet.colorado.edu/en/simulation/gas-properties
https://phet.colorado.edu/en/simulation/gas-properties
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H.C.1A.7 - Construct and 
analyze scientific arguments to 
support claims, explanations, or 
designs using evidence and 
valid reasoning from 
observations, data, or 
informational texts. 

● Use Gay-Lussac’s law to calculate pressure-
temperature changes at a constant volume. 

● Use the combined gas law to calculate volume-
temperature-pressure changes. 

● Define standard molar volume of gas and use it 
to calculate masses and volumes. 

● Using the ideal gas law, calculate pressure, 
volume, temperature, or amount of gas when 
the other three quantities are known. 

● Describe the process of diffusion and effusion. 
● State the relationship between the average 

molecular velocities of two gases and their 
molar mass. 

 
 

UNIT 8: Solutions 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
7 Days 

 
53-59 

 
H.C.5A.1 - Obtain and 
communicate information to 
describe how a substance can 
dissolve in water by 
dissociation, dispersion, or 
ionization and how 
intermolecular forces affect 
solvation. 
 
H.C.5A.2 - Analyze and 
interpret data to explain the 
effects of temperature and 

 
Solubility and Solubility Curves: 

● Describe the process of dissociation and the 
formation of an aqueous solution. 

● Write net ionic equations for single and double 
displacement reactions. 

● Use the activity series to predict whether a 
given single displacement reaction will occur 
and what the products will be. 

● Use the solubility rules to predict whether a 
given precipitation reaction will occur and what 
the products will be.  

 
Chapters 15 and 16 
 
Solubility and Dilution Lab 
 
Open Inquiry Lab - Factors that 
affect solubility  
 
POGIL Saturated and Unsaturated 
Solutions 
 
POGIL Molarity 

https://docs.google.com/document/d/1hjhjK21O20ukPz-P68_BGqzaJDHv4ANAzOcz9OkqinI/copy
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pressure on the solubility of 
solutes in a given amount of 
solvent. 
 
H.C.5A.3 - Use mathematical 
representations to analyze the 
concentrations of unknown 
solutions in terms of molarity 
and percent by mass.  
 
SEPs 
H.C.1A.2 - Develop, use, and 
refine models to understand or 
represent phenomena, 
processes and relationships, 
test devices or solutions, or 
communicate ideas to others.  
 
H.C.1A.5 - Use mathematical 
and computational thinking to 
use and manipulate 
appropriate metric units, 
express relationships between 
variables for  models and 
investigations and use grade-
level appropriate statistics to 
analyze data.  
 
H.C.1A.8 - Obtain and evaluate 
scientific information to answer 
questions, explain or describe 
phenomena, develop oels, 
evaluate hypotheses, 

● Explain the part played by intermolecular forces 
in whether or not a solution will form. 

● Proper reading/interpretation of solubility 
curves. 

● Explain the effects of temperature on solubility 
of solids in a liquid.  

● Explain the effects of temperature and pressure 
on solubility of a gas in a liquid.   

● Distinguish among strong electrolytes, weak 
electrolytes, and nonelectrolytes.  

● Describe and explain saturated, unsaturated, 
and supersaturated solutions.   

● Use a solubility curve or table to determine if a 
given solution is saturated, unsaturated, or 
supersaturated at a given temperature.  

 
Molarity and Concentration: 

● Define molarity.  
● Perform calculations with molarity.  Recall that 

if grams of solute are given, it must be 
converted to moles for molarity calculations.   

● Calculate percent by mass of solutions. 
● Use M1V1 = M2V2 to perform dilution 

calculations.  
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explanations, claims, or designs 
or identify and/or fill in gaps in 
knowledge. 

 

UNIT 9: Acids and Bases 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
7 Days 

 
60-66 

 
H.C.5A.4 - Analyze and 
interpret data to describe the 
properties of acids, bases, and 
salts.  
 
SEPs 
H.C.1A.2 - Develop, use, and 
refine models to understand or 
represent phenomena, 
processes and relationships, 
test devices or solutions, or 
communicate ideas to others.  
 
H.C.1A.5 - Use mathematical 
and computational thinking to 
use and manipulate 
appropriate metric units, 
express relationships between 
variables for  models and 
investigations and use grade-

 
Acids and Bases: 

● Differentiate between Arrhenius, Bronsted-
Lowery, and Lewis definitions of Acids and 
Bases.  

● Recognize that the strength or weakness of an 
acid or base is determined by the degree to 
which it ionizes.  

● Understand that the “strength” of an acid or 
base is not the same as the “concentration”. 

● Identify the acid, base, salt, and water in a 
neutralization reaction.  

● Describe the properties of acids and bases.  
● Understand and interpret a pH scale.  
● Given the formula of a common acid or base, 

give its name (Common acids include acetic 
acid, carbonic acid, phosphoric acid, 
hydrochloric acid, sulfuric acid, nitric acid. 
Common bases include calcium hydroxide, 
barium hydroxide, sodium hydroxide, potassium 
hydroxide, ammonia).  

 
Chapters 9.4 and 19 
 
pH and pH Analysis Gizmo 
 
POGIL Strong vs Weak Acids 
 
POGIL Acids and Bases 
 
Titration Lab or Gizmo 

https://docs.google.com/document/d/1EGqN4lrZFExcLLcb3hV31PfBKr-_o3VubWK8cgtO-zw/copy
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level appropriate statistics to 
analyze data.  
 
H.C.1A.8 - Obtain and evaluate 
scientific information to answer 
questions, explain or describe 
phenomena, develop oels, 
evaluate hypotheses, 
explanations, claims, or designs 
or identify and/or fill in gaps in 
knowledge. 
 

● Given the name of a common acid or base, give 
its formula. 

● Calculate pH and pOH if given concentration.   
● Calculate concentration if given pH or pOH. 
● Use Kw to understand the autoionization of 

water and how to determine pH or pOH given 
concentrations. 

● Complete titration stoichiometry and 
demonstrate titration procedures in lab. 

 

UNIT 10: Thermochemistry 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
7 Days 

 
67-73 

 
H.C.4A.1 - Develop and use 
models to explain the 
arrangement and movement of 
the particles in solids, liquids, 
gases, and plasma as well as 
the relative strengths of their 
intermolecular forces. 
 
H.C.4A.2 - Analyze and 
interpret heating curve graphs 
to explain that changes from 
one state of matter to another 
are energy dependent. 

 
Change of State: 

● Define temperature and heat.  
● Describe the motion of particles in all states of 

matter according to the kinetic molecular 
theory. 

● Describe the process of changing state 
(vaporization, condensation, freezing, melting, 
sublimation, and deposition). 

● Explain the relationship between equilibrium 
and changes of state. 

● Describe the structure of water and calculate 
the amount of energy absorbed or released 
when a quantity of water changes state. 

 
Chapter 13 and 17 
 
Why Cold Doesn’t Exist! 
ChemMatters Article 
 
How does a thermometer work? 
Demo 
 
Icy Hot Lab  
 
Calorimetry Lab or Gizmo 

https://drive.google.com/file/d/1JcmUbwZFtVVBXHlu1_WNPq73EC-obxUn/view?usp=sharing
https://drive.google.com/file/d/1JcmUbwZFtVVBXHlu1_WNPq73EC-obxUn/view?usp=sharing
https://www.youtube.com/watch?v=WX9IpPHnmYY
https://www.youtube.com/watch?v=WX9IpPHnmYY
https://docs.google.com/document/d/1J6aUwCtKR_c7PCYJ5CBP-0OPhWm2Dp7qb_quOkwYEGo/copy
https://docs.google.com/document/d/1vk3lV20rSJ1o-HVRKLEfaT4z9BE__BefsAcIqqbokd8/copy
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H.C.7A.1 - Analyze and 
interpret data from energy 
diagrams and investigations to 
support claims that the amount 
of energy released or absorbed 
during a chemical reaction 
depends on changes in total 
bond energy. 
 
H.C.7A.2 - Use mathematical 
and computational thinking to 
write thermochemical 
equations and draw energy 
diagrams for the combustion of 
common hydrocarbon fuels and 
carbohydrates, given molar 
enthalpies of combustion. 
 
SEPs 
H.C.1A.3 - Plan and conduct 
controlled scientific 
investigations to answer 
questions, test hypotheses, and 
develop explanations: (1) 
formulate scientific questions 
and testable hypotheses based 
on credible scientific 
information, (2) identify 
materials, procedures, and 
variables, (3) use appropriate 
laboratory equipment, 
technology, and techniques to 
collect qualitative and 

● Analyze a heating curve with calculations for 
enthalpy of formation and enthalpy of fusion. 

 
Reaction Energy: 

● Perform specific heat calculations. 
● Explain enthalpy change, enthalpy of reaction, 

enthalpy of formation, and enthalpy of 
combustion. 

● Solve thermodynamic problems. 
● Explain the relationship between enthalpy, 

entropy, and free energy and the tendency of a 
reaction to occur. 

● Discuss the concept of free energy, and explain 
how the value of this quantity is calculated and 
interpreted. 
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quantitative data, and (4) 
record and represent data in an 
appropriate form.  Use 
appropriate safety procedures. 
 
H.C.1A.1 - Ask questions to (1) 
generate hypotheses for 
scientific investigations, (2) 
refine models, explanations, or 
designs, or (3) extend the 
results of investigations or 
challenge scientific arguments 
or claims. 
 

 

UNIT 11: Nuclear Chemistry 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
6 Days 

 
74-79 

 
H.C.2B.1 - Obtain and 
communicate information to 
compare alpha, beta, and 
gamma radiation in terms of 
mass, charge, penetrating 
power, and their practical 
applications (including medical 
benefits and associated risks). 
 
H.C.2B.2 - Develop models to 
exemplify radioactive decay 
and use the models to explain 

 
Radioactive Decay 

● Explain how decay rate is characteristic to an 
isotope.   

● Perform calculations involving half-life and 
represent the concept of half-lives with a 
diagram.  

● Understand how half-life of radioisotopes can 
be used to determine the age of materials.  

● Recognize the symbol for alpha, beta and 
gamma radiation.  

 
 

 
Chapter 25 
 
Calculating half-life of Twizzler and 
M&M Half Life lab  
 
pHet Half Life Simulation 
 
Nova: Einstein’s Big Idea 
http://www.pbs.org/wgbh/nova/ph
ysics/einstein-big-idea.html  
(beginning at minute 41) 
 

https://phet.colorado.edu/en/simulation/legacy/alpha-decay
http://www.pbs.org/wgbh/nova/physics/einstein-big-idea.html
http://www.pbs.org/wgbh/nova/physics/einstein-big-idea.html
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the concept of half-life and its 
use in determining the age of 
materials (such as radiocarbon 
dating or the use of 
radioisotopes to date rocks).  
 
H.C.2B.3 - Obtain and 
communicate information to 
compare and contrast nuclear 
fission and nuclear fusion and 
to explain why the ability to 
produce low energy nuclear 
reactions would be a scientific 
breakthrough. 
 
H.C.2B.4 - Use mathematical 
and computational thinking to 
explain the relationship 
between mass and energy in 
nuclear reactions (E = mc2).  
 
H.C.6A.1 - Develop and use 
models to predict the products 
of chemical reactions (1) based 
upon movements of ions; (2) 
based upon movements of 
protons; (3) based upon 
movements of electrons. 
 
H.C.6A.2 - Use Le Chatelier’s 
principle to predict shifts in 
chemical equilibria resulting 

Nuclear Radiation 
● Explain the nature of each type of radiation 

including mass and charge.   
● Compare the penetrating power of alpha, beta, 

and gamma particles and give examples of what 
will block each.  

● Describe the effect of the release of the 
particles from the nucleus for each particle.  

● Understand practical applications of radiation 
(including medical benefits and associated 
risks). 

 
Nuclear Fission and Nuclear Fusion 

● Illustrate the process of nuclear fission in words 
and/or with a diagram.  

● Illustrate the process of nuclear fusion in words 
and/or with a diagram.  

● Understand and calculate the relationship 
between mass and energy in nuclear reactions 
using Einstein’s equation E=mc2. 

● Differentiate the energy from fusion reactions, 
fission reactions, and chemical reactions in 
terms of reaction temperature and energy 
released per kg of fuel.  

● Explain why low energy nuclear reactions would 
be a scientific breakthrough. 

● Identify typical inputs for fission and fusion 
reactions.   

● Write and balance equations for fission and 
fusion  reactions. 

 

Fusion/ Fission modeling lab 
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from changes in concentration, 
pressure, and temperature. 
 
H.C.7A.3 - Plan and conduct 
controlled scientific 
investigations to determine the 
effects of temperature, surface 
area, stirring, concentration of 
reactants, and the presence of 
various catalysts on the rate of 
chemical reactions. 
 
H.C.7A.4 - Develop and use 
models to explain the 
relationships between collision 
frequency, the energy of 
collisions, the orientation of 
molecules, activation energy, 
and the rates of chemical 
reactions. 
 
SEPs 
H.C.1A.2 - Develop, use, and 
refine models to understand or 
represent phenomena, 
processes and relationships, 
test devices or solutions, or 
communicate ideas to others.  
 
H.C.1A.5 - Use mathematical 
and computational thinking to 
use and manipulate 
appropriate metric units, 
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express relationships between 
variables for  models and 
investigations and use grade-
level appropriate statistics to 
analyze data. 
 

 

Final Review and Exam 

Pacing Instructional 
Day(s) SC Standards/Indicators Academic Focus: Major Topic or Concept Supporting Resources 

 
5 Days 

 
86-90 

 
All previously listed standards 
in Units 6-10. 
 
H.C.1B.1 - Construct devices or 
design solutions using scientific 
knowledge to solve specific 
problems or needs: (1) ask 
questions to identify problems 
or needs, (2) ask questions 
about the criteria and 
constraints of the device or 
solutions, (3) generate and 
communicate ideas for possible 
devices or solutions, (4) build 
and test devices or solutions, 
(5) determine if the devices or 
solutions solved the problem 
and refine the design if 
needed, and (6) communicate 
the results. 

 
Problem:  Advances in nuclear chemistry are 
imminent. 
Assignment:  Research various nuclear chemistry 
applications in our current world and propose what 
our next steps in nuclear chemistry should be.  (Can 
do a different project/problem related to any unit in 
the 2nd quarter of the course.) 
 
Review of gas laws, solutions, acids and bases, 
thermochemistry, kinetics, equilibrium, and nuclear 
chemistry. 

 

 


