
 Chemistry I Unit Template 
 

Quarter Unit Name Brief Unit Description Priority Standards Addressed Supporting Standards 
Addressed 

1 Unit 0 
 The Nature of Science 

● Scientists use uniform 
procedures to accurately 
discover evidence to support 
their claims. 

● Models are essential tools for 
expressing scientific data. 
 
 

● ETS1.A.2 Design a 
solution to a complex 
real-world problem by 
breaking it down into 
smaller, more 
manageable problems 
that can be solved 
through engineering. 
(DOK 3) 

 

 

1 Unit 1 Matter and 
Change 

● All substances are made of 
matter which has its own unique 
set of physical and chemical 
properties. 

● Chemists collect and analyze 
data to determine how matter 
interacts. 

● PS1.A.3 Plan and 
conduct an 
investigation to 
gather evidence to 
compare physical and 
chemical properties of 
substance such as 
melting point, boiling 
point, vapor pressure, 
surface tension, and 
chemical reactivity to 
infer the relative 
strength of attractive 
forces between 
particles.  (Emphasis 
on  understanding 
relative strengths of 
forces between 
particles [ions,atoms, 

● ESS2.C Plan and 
conduct an 
investigation of the 
properties of water 
and its effect on 
Earth materials 
and surface 
processes. [i.e. ice 
wedging inside 
rocks; high boiling 
point due to 
surface tension] 



molecules, and 
networked materials, 
i.e. graphite]) 
(DOK 3) 

1 Unit 2 The Atom and its 
Structure 

● All matter is composed of 
atoms. 

● Representative models of atoms 
have evolved over time. 

● All properties of substances 
relate to their atomic structures. 

● PS1.A.1 Use the 
organization of the 
periodic table to 
predict the relative 
properties of 
elements based on 
the patterns of 
electrons in the 
outermost energy 
level of atoms. 
[Clarification 
statement: Examples 
of properties that 
could be predicted 
from patterns could 
include reactivity of 
metals, types of 
bonds formed, 
numbers of bonds 
formed, and reactions 
with oxygen.](DOK 3) 

● PS1.C.Use symbolic 
representations to 
illustrate the changes 
in the composition of 
the nucleus of the 
atom and the energy 
released during the 
processes of fission, 
fusion, and 
radioactive decay.  

● PS1.A.3  Plan and 
conduct an 
investigation to 
gather evidence to 
compare physical  
& chemical 
properties of 
substances….melti
ng point, boiling 
point, vapor 
pressure, surface 
tension, chemical 
reactivity...infer 
relative strength of 
attractive forces 
between particles. 
(as relates to 
historical research 
and development 
of atomic model) 

● PS4.A.2 Evaluate 
the claims, 
evidence, and 
reasoning behind 
the idea that 
electromagnetic 
radiation can be 
described either by 
a wave model or a 
particle model, and 
that for some 



[Clarification 
statement: Emphasis 
is on simple 
qualitative models, 
such as pictures or 
diagrams, and on the 
scale of energy 
released in nuclear 
processes relative to 
other kinds of 
transformations.] 
(DOK 3) 

 

situations one 
model is more 
useful than the 
other. 

1 Unit 3 Nuclear Chemistry ● Certain elements undergo 
nuclear reactions yielding three 
essential types of decay. 

● Nuclear reactions result in a 
change in identity of atoms 
while producing large amounts 
of energy. 

● Nuclear chemistry has definite 
real-life applications in 
numerous areas. 

● PS1.C.  Use symbolic 
representations to 
illustrate the changes 
in the composition of 
the nucleus of the 
atom and the energy 
released during the 
processes of fission, 
fusion, and 
radioactive decay.  
[Clarification 
statement: emphasis 
is on simple 
qualitative models, 
such as pictures or 
diagrams, and on the 
scale of energy 
released in nuclear 
processes relative to 
other kinds of 
transformations.] 
(DOK 3) 

 



2 Unit 4 The Periodic Table ● Atomic structures of elements 
exhibit definite patterns of size, 
reactivity, and charge. 

● The periodic table arranges the 
elements according to these 
definite patterns, enabling 
scientists to predict element 
behavior by location on the 
table. 

● PS1.A.1 Use the 
organization of the 
periodic table to 
predict the relative 
properties of 
elements based on 
the patterns of 
electrons in the 
outermost energy 
level of atoms.  
[Clarification 
statement: Examples 
of properties that 
could be predicted 
from patterns could 
include reactivity of 
metals types of bonds 
formed, numbers of 
bonds formed, and 
reactions with 
oxygen.] (DOK 3) 

 

2 Unit 5 Ionic Bonding ● Ionic bonding depends on 
attractions between oppositely 
charged ions. 

● Ionic bonds form between 
atoms needing to complete their 
outermost level of electrons. 

● Ionic compounds are always 
electrically neutral.    

 
 

● PS1.A.4  Apply the 
concepts of bonding 
and 
crystalline/molecular 
structure to explain 
the macroscopic 
properties of various 
categories of 
structural materials, 
i.e. metals, ionic 
(ceramics), and 
polymers. 
[Clarification 
statement: Emphasis 

● PS1.A.1 Use the 
organization of the 
periodic table to 
predict the relative 
properties of 
elements based on 
the patterns of 
electrons in the 
outermost energy 
level of atoms.  
[Clarification 
statement: 
Examples of 
properties that 



is on the attractive 
and repulsive forces 
that determine the 
functioning of the 
material.  Examples 
could include why 
electrically conductive 
materials are often 
made of metal, 
flexible but durable 
materials are made up 
of long chained 
molecules, and 
pharmaceuticals are 
designed to interact 
with specific 
receptors.] (DOK 3) 

 

could be predicted 
from patterns 
could include 
reactivity of metals 
types of bonds 
formed, numbers 
of bonds formed, 
and reactions with 
oxygen.] 

2 Unit 6 Covalent Bonding ● Covalent bonds form when 
atoms share electrons. 

 

● PS1.A.4 Apply the 
concepts of bonding 
and 
crystalline/molecular 
structure to explain 
the macroscopic 
properties of various 
categories of 
structural materials, 
i.e. metals, ionic 
(ceramics), and 
polymers[Clarification 
statement: Emphasis 
is on the attractive 
and repulsive forces 
that determine the 
functioning of the 

PS1.A.1 Learn to use the 
organization of the 
periodic table to predict 
the relative properties of 
elements based on the 
patterns of electrons in 
the outermost energy 
level of atoms. 
[Clarification statement: 
Examples of properties 
that could be predicted 
from patterns could 
include reactivity of 
metals types of bonds 
formed, numbers of bonds 
formed, and reactions 
with oxygen.] 



material.  Examples 
could include why 
electrically conductive 
materials are often 
made of metal, 
flexible but durable 
materials are made up 
of long chained 
molecules, and 
pharmaceuticals are 
designed to interact 
with specific 
receptors.] (DOK 3) 

 

3 Unit 7 The Mole Concept ● The science of chemistry uses 
mathematics to illustrate and 
clarify concepts. 

● Substances studied in chemistry 
routinely consist of particles too 
small to count. 

● The mole is a term used to 
represent a large number of 
small particles.     

● PS1.B.3 Use symbolic 
representations and 
mathematical 
calculations to 
support the claim that 
atoms, and therefore 
mass, are conserved 
during a chemical 
reaction. [Clarification 
statement: Emphasis 
is on conservation of 
matter and mass 
through balanced 
chemical equations, 
use of the mole 
concept and 
proportional 
relationships.]  
(DOK 3) 

 

3 Unit 8 Stoichiometry ● Chemical reactions always occur ● PS1.B.3 Use symbolic ● PS1.A.2 Construct 



in whole number ratios. 
● Total mass of the products of 

chemical reactions equal the 
mass of the reactants of that 
reaction, supporting the law of 
conservation of mass. 

representations and 
mathematical 
calculations to 
support the claim that 
atoms, and therefore 
mass, are conserved 
during a chemical 
reaction.  
[Clarification 
statement: Emphasis 
is on conservation of 
matter and mass 
through balanced 
chemical equations, 
use of the mole 
concept and 
proportional 
relationships.]  
(DOK 3) 

and revise an 
explanation for the 
products of a 
simple chemical 
reaction based on 
the outermost 
electron states of 
atoms, trends in 
the periodic table, 
and knowledge of 
the patterns of 
chemical 
properties. 

3 Unit 9 Types of reactions ● Millions of chemical reactions 
occur around us, transforming 
reactants into products, 
resulting in absorption or 
release of energy. 

● All chemical reactions fit into 
one of five categories. 

● Certain external factors 
influence the rate of chemical 
reactions. 

● PS1.A.2. Construct 
and revise an 
explanation for the 
products of a simple 
chemical reaction 
based on the 
outermost electron 
states of atoms, 
trends in the periodic 
table, and knowledge 
of the patterns of 
chemical properties.  
[Clarification 
statement: Examples 
of chemical reactions 
could include the 

● PS1.B.1. Apply 
scientific principles 
and evidence to 
provide an 
explanation about 
the effects of 
changing the 
temperature or 
concentration of 
the reacting 
particles on the 
rate at which a 
reaction occurs. 
[Clarification 
statement: 
Emphasis is on 



reaction of sodium 
and chlorine, or of 
oxygen and 
hydrogen.] (DOK 3) 

student reasoning 
that focuses on the 
number and 
energy of collisions 
between 
molecules.]  

● PS1.A.5 Develop a 
model to illustrate 
that the release or 
absorption of 
energy from a 
chemical reaction 
system depends 
upon the changes 
in total bond 
energy. 
[Clarification 
statement: 
Emphasis is on the 
idea that a 
chemical reaction 
is a system that 
affects the energy 
change. Examples 
of models could be 
molecular-level 
drawings and 
diagrams of 
reactions, graphs 
of energy transfer.] 

4 Unit 10 Acid-Base 
Reactions 

● Acids and bases can be defined 
by their hydrogen ions, 
hydroxide ions, or electron 
pairs. 

● Acids and bases vary in relative 

● PS1.A.2  Construct 
and revise an 
explanation for the 
products of a simple 
chemical reaction 

● ESS2.C Plan and 
conduct an 
investigation of the 
properties of water 
and its effect on 



strength, as measured using a 
logarithmic scale. 

● An acid and a base may react to 
form neutrally charged products 
(water and a salt.) 

● Water’s unique properties make 
it the nearly universal solvent. 

based on the 
outermost electron 
states of atoms, 
trends in the periodic 
table, and knowledge 
of the patterns of 
chemical properties. 
[Clarification 
statement: Examples 
of chemical reactions 
could include the 
reaction of sodium 
and chlorine, or of 
oxygen and 
hydrogen.] (DOK 3) 

Earth materials 
and surface 
processes. [i.e. ice 
wedging inside 
rocks; high boiling 
point due to 
surface tension] 

4 Unit 11 Redox reactions 
and Electrochemistry 

● Oxidation-reduction reactions 
involve the transfer of electrons.  

● Redox reactions are among the 
most common naturally 
occuring chemical processes. 

● PS3.A.2 Develop and 
use models to 
illustrate that energy 
at the macroscopic-
scale can be 
accounted for as a 
combination of 
energy associated 
with the motions of 
particles (objects) and 
energy associated 
with the relative 
position of particles 
(objects).  (DOK 3) 

 

4 Unit 12 Gases ● Gases respond in predictable 
ways to changes in pressure, 
temperature, volume, and 
number of particles. 

● PS1.A.2  Construct 
and revise an 
explanation for the 
products of a simple 
chemical reaction 

● PS3.A.2 Develop 
and use models to 
illustrate that 
energy at the 
macroscopic scale 



based on the 
outermost electron 
states of atoms, 
trends in the periodic 
table, and knowledge 
of the patterns of 
chemical properties. 
[Clarification 
statement: Examples 
of chemical reactions 
could include the 
reaction of sodium 
and chlorine, or of 
oxygen and 
hydrogen.] (DOK 3) 

 

can be accounted 
for as a 
combination of 
energy associated 
with the motions 
of particles 
(objects) and 
energy associated 
with the relative 
position of 
particles (objects). 
[Clarification 
statement: 
Examples of 
phenomena at the 
macroscopic scale 
could include the 
conversion of 
kinetic energy to 
thermal energy, 
the energy stored 
due to position of 
an object…] 

 


