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Laboratory Safety (supplemental)  
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

Why is it critical to 
become familiar with 
laboratory safety 
equipment and 
procedures for using 
safety equipment? 
  

Laboratory safety 
equipment and 
procedures 
 
Vocabulary: 
emergency eyewash, 
emergency shower, 
fire extinguisher, fire 
blanket 
 
 
Week 1: Proper 
safety procedures and 
protocol for 
emergency 
equipment 
 
Week 2: Laboratory 
equipment, its care, 
and its uses 
 
Laboratory 
equipment (general) 
and chemical safety 
 
  

Analyze acquisition 
of skills via a lab 
exercise 
 
Learn proper 
laboratory 
procedures and safety 
equipment; Learn 
how to properly use, 
clean, and take care 
of various laboratory 
equipment 
 
Students will learn 
general laboratory 
equipment and their 
uses. 
  

Exam 9/30/2013 
Lab exercise; Exam 
9/30/2013  

  Nature of Science; 
Physical Sciences 
  

RST.11-12.4-Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases as they are 
used in a specific 
scientific or technical 
context relevant to 
grades 11–12 texts and 
topics. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.G-
Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 
diverse formats and 
media (e.g., quantitative 



data, video, multimedia) 
in order to address a 
question or solve a 
problem.  
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Measurement Review: Metric System (supplemental)  
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

Why is the Metric 
system used in 
science throughout 
the world, even in the 
United States? 
 
Why are indirect 
measurements, such 
as density, just 
critical to measure in 
science as direct 
measurements are? 
 
Why are both 
degrees Celsius and 
Kelvin utilized in 
chemistry?  What 
exactly does each 
unit measure?  How 
was each unit 
derived? 
 
What is the major 
difference between 
mass and 
volume?  Why are 
they the same on 
Earth, but different 

Review of 
measurements using 
Metric units and 
conversions 
 
Vocabulary: gram, 
Liter, degree Celsius, 
Kelvin, meter, 
density, accuracy, 
precision, percent 
yield, percent error, 
qualitative, 
quantitative, 
significant figures 
 
 
  

Measure volume, 
mass, length, and 
temperature, and use 
the first two 
quantities to calculate 
density; Understand 
the difference 
between degrees 
Celsius and Kelvin, 
and why both scales 
are used in chemistry 
for temperature 
measurement 
  

Students will 
perform one or more 
lab activities in 
which they will take 
various 
measurements, 
convert between 
units of 
measurement, and 
analyze their data 
collected in order to 
ensure they are 
measuring correctly 
and using proper 
units for future 
laboratory 
assignments. They 
will also be given a 
written exam on 
Metric conversions 
and measurements. 
10/31/2013 
Laboratory Exercise: 
Floating an Egg 
10/31/2013 
Lab Activity: 
Accuracy and 
Precision 

  The Nature of 
Science; Physical 
Sciences  

RST.9-10.3-Follow 
precisely a complex 
multistep procedure 
when carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks, attending to 
special cases or 
exceptions defined in 
the text.  
RST.9-10.6-Analyze the 
author's purpose in 
providing an 
explanation, describing 
a procedure, or 
discussing an 
experiment in a text, 
defining the question the 
author seeks to address. 
RST.9-10.7-Translate 
quantitative or technical 
information expressed in 
words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 
visually or 



everywhere else in 
the Universe? 
  

10/31/2013  mathematically (e.g., in 
an equation) into words. 
CC.3.6.11-12.A.3-Use 
words, phrases, and 
clauses as well as varied 
syntax to link the major 
sections of the text, 
create cohesion, and 
clarify the relationships 
between claim(s) and 
reasons, between 
reasons and evidence, 
and between claim(s) 
and counterclaims. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or supports 
the argument presented. 
CC.3.6.11-12.B-Text 
Types and Purposes ~ 
Write 
informative/explanatory 
texts, including the 
narration of historical 
events, scientific 
procedures/ 
experiments, or 
technical processes. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 



performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.H-
Integration of 
Knowledge and Ideas ~ 
Evaluate the hypotheses, 
data, analysis, and 
conclusions in a science 
or technical text, 
verifying the data when 
possible and 
corroborating or 
challenging conclusions 
with other sources of 
information. 
CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 
supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 



topic). 
CHEM.A.1.2.3-
Describe how factors 
(e.g., temperature, 
concentration, surface 
area) can affect 
solubility. 
CHEM.A.1.2.4-
Describe various ways 
that concentration can 
be expressed and 
calculated (e.g., 
molarity, percent by 
mass, percent by 
volume). 
CHEM.A.1.1-Identify 
and describe how 
observable and 
measurable properties 
can be used to classify 
and describe matter and 
energy. 
CHEM.A.1.1.1-Classify 
physical or chemical 
changes within a system 
in terms of matter and/or 
energy.  
CHEM.A.1.1.2-Classify 
observations as 
qualitative and/or 
quantitative.  
CHEM.A.1.1.3-Utilize 
significant figures to 
communicate the 
uncertainty in a 
quantitative observation.  
CHEM.A.1.2-Compare 



the properties of 
mixtures. 
CHEM.A.1.2.1-
Compare properties of 
solutions containing 
ionic or molecular 
solutes (e.g., dissolving, 
dissociating). 
CHEM.A.1.2.2-
Differentiate between 
homogeneous and 
heterogeneous mixtures 
(e.g., how such mixtures 
can be separated).  
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An Introduction to Matter and its Properties (Chap  
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

What are the two 
criteria an object 
possesses in order to 
be considered 
matter? 
 
What is the smallest 
unit of matter? 
 
What are the three 
classes of matter and 
the three phases of 
matter on Earth? 
 
What are the six 
phase changes that 
occur on Earth? 
  

Vocabulary: atom, 
element, compound, 
mixture, substance, 
pure substance, 
atomic theory, 
physical property, 
chemical property, 
chemistry, Scientific 
Method, energy, 
intensive property, 
extensive property, 
space 
  

Students will be able 
to identify any 
substance as an 
element, compound, 
or mixture 
  

Students will create 
and separate 
mixtures, determine 
physical and 
chemical properties 
of substances, and 
observe changes 
and/or patterns in 
such properties upon 
substance-substance 
interactions. An 
exam will be given at 
the end of the unit on 
which students will 
reflect their working 
knowledge and 
application of the 
learned concepts 
from this unit. 

  The Nature of 
Science; Physical 
Sciences 
  

RST.9-10.3-Follow 
precisely a complex 
multistep procedure 
when carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks, attending to 
special cases or 
exceptions defined in 
the text.  
RST.9-10.6-Analyze the 
author's purpose in 
providing an 
explanation, describing 
a procedure, or 
discussing an 
experiment in a text, 
defining the question the 



11/30/2013 
Lab Activity: 
Separation of 
Mixtures 11/30/2013  

author seeks to address. 
RST.9-10.7-Translate 
quantitative or technical 
information expressed in 
words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 
visually or 
mathematically (e.g., in 
an equation) into words. 
RST.11-12.4-Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases as they are 
used in a specific 
scientific or technical 
context relevant to 
grades 11–12 texts and 
topics. 
RST.11-12.7-Integrate 
and evaluate multiple 
sources of information 
presented in diverse 
formats and media (e.g., 
quantitative data, video, 
multimedia) in order to 
address a question or 
solve a problem. 
RST.11-12.8-Evaluate 
the hypotheses, data, 
analysis, and 
conclusions in a science 
or technical text, 
verifying the data when 
possible and 



corroborating or 
challenging conclusions 
with other sources of 
information. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.G-
Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 
diverse formats and 
media (e.g., quantitative 
data, video, multimedia) 
in order to address a 
question or solve a 
problem. 
CC.3.5.11-12.H-
Integration of 
Knowledge and Ideas ~ 
Evaluate the hypotheses, 
data, analysis, and 
conclusions in a science 
or technical text, 
verifying the data when 
possible and 
corroborating or 



challenging conclusions 
with other sources of 
information. 
CC.3.6.11-12.A.4-
Establish and maintain a 
formal style and 
objective tone while 
attending to the norms 
and conventions of the 
discipline in which they 
are writing. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or supports 
the argument presented. 
CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 
supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic). 
CHEM.A.1.1-Identify 
and describe how 
observable and 
measurable properties 
can be used to classify 
and describe matter and 
energy. 
CHEM.A.1.1.1-Classify 
physical or chemical 
changes within a system 
in terms of matter and/or 



energy.  
CHEM.A.1.1.2-Classify 
observations as 
qualitative and/or 
quantitative.  
CHEM.A.1.1.3-Utilize 
significant figures to 
communicate the 
uncertainty in a 
quantitative observation.  
CHEM.A.1.1.4-Relate 
the physical properties 
of matter to its atomic or 
molecular structure.  
CHEM.A.1.2-Compare 
the properties of 
mixtures. 
CHEM.A.1.2.1-
Compare properties of 
solutions containing 
ionic or molecular 
solutes (e.g., dissolving, 
dissociating). 
CHEM.A.1.2.2-
Differentiate between 
homogeneous and 
heterogeneous mixtures 
(e.g., how such mixtures 
can be separated). 
CHEM.A.1.2.3-
Describe how factors 
(e.g., temperature, 
concentration, surface 
area) can affect 
solubility. 
CHEM.A.1.2.4-
Describe various ways 



that concentration can 
be expressed and 
calculated (e.g., 
molarity, percent by 
mass, percent by 
volume).  
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Atomic Structure (Chapters 3, 7, 8)  
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

What are the three 
sub-atomic 
particles?  What is 
the purpose of each 
particle within the 
atom?  What is the 
charge on each 
particle?  Where in 
the atom is each 
particle located? 
 
Why is the Periodic 
Table of the 
Elements arranged as 
it is?  What do the 
rows 
represent?  What do 
the columns 
represent?  What are 
the three major 
categories of 
elements, and where 
are they 
located?  How does 
the arrangement of 
the Periodic Table 
relate to the electron 

Vocabulary: atom 
(revisited), proton, 
electron, neutron, 
charge, nucleus, 
electron shell, 
electron cloud, 
isotope, quantum 
number, sub-orbital, 
Bohr model, Periodic 
Table, groups, 
families, atomic 
number, mass 
number, valence, 
electron 
configuration; 
Aufbau Principle, 
average atomic mass, 
Avogadro's Number, 
mole, Hund's Rule, 
Lewis Dot Diagram, 
Pauli Exclusion 
Principle, periodicity 
 
Important Pioneers: 
Niels Bohr, John 
Dalton, Dmitri 
Mendeleev, Ernest 

Students will 
determine the 
numbers of protons, 
electrons, and 
neutrons that specific 
atoms contain, based 
on data specifically 
arranged on the 
Periodic Table.  They 
will determine the 
history and discovery 
of these sub-atomic 
particles and report 
their relevance to 
providing pertinent 
physical and 
chemical properties 
to the elements. 
  

Students will take an 
exam at the 
conclusion of the unit 
reflecting their 
working knowledge 
gained from covering 
the content. 
12/31/2013 
Lab Activity: Flame-
Testing Salts 
12/31/2013 
Laboratory Activity: 
Valence Electrons 
12/31/2013  

  Physical Sciences 
  

RST.9-10.3-Follow 
precisely a complex 
multistep procedure 
when carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks, attending to 
special cases or 
exceptions defined in 
the text.  
RST.9-10.6-Analyze the 
author's purpose in 
providing an 
explanation, describing 
a procedure, or 
discussing an 
experiment in a text, 
defining the question the 
author seeks to address. 
RST.9-10.7-Translate 
quantitative or technical 
information expressed in 
words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 



sub-levels within 
atoms? 
 
Why does each 
element have its own 
visible light spectra 
when burned and 
observed through a 
spectroscope? 
  

Rutherford 
  

visually or 
mathematically (e.g., in 
an equation) into words. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.G-
Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 
diverse formats and 
media (e.g., quantitative 
data, video, multimedia) 
in order to address a 
question or solve a 



problem. 
CC.3.5.11-12.H-
Integration of 
Knowledge and Ideas ~ 
Evaluate the hypotheses, 
data, analysis, and 
conclusions in a science 
or technical text, 
verifying the data when 
possible and 
corroborating or 
challenging conclusions 
with other sources of 
information. 
CC.3.5.11-12.I-
Integration of 
Knowledge and Ideas ~ 
Synthesize information 
from a range of sources 
(e.g., texts, experiments, 
simulations) into a 
coherent understanding 
of a process, 
phenomenon, or 
concept, resolving 
conflicting information 
when possible. 
CC.3.6.11-12.A.4-
Establish and maintain a 
formal style and 
objective tone while 
attending to the norms 
and conventions of the 
discipline in which they 
are writing. 
CC.3.6.11-12.A.5-
Provide a concluding 



statement or section that 
follows from or supports 
the argument presented. 
CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 
supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic). 
CHEM.A.2.1-Explain 
how atomic theory 
serves as the basis for 
the study of matter. 
CHEM.A.2.1.1-
Describe the evolution 
of atomic theory leading 
to the current model of 
the atom based on the 
works of Dalton, 
Thomson, Rutherford, 
and Bohr. 
CHEM.A.2.1.2-
Differentiate between 
the mass number of an 
isotope and the average 
atomic mass of an 
element. 
CHEM.A.2.2-Describe 
the behavior of electrons 
in atoms. 
CHEM.A.2.2.1-Predict 
the ground state 
electronic configuration 



and/or orbital diagram 
for a given atom or ion. 
CHEM.A.2.2.2-Predict 
characteristics of an 
atom or an ion based on 
its location on the 
periodic table (e.g., 
number of valence 
electrons, potential types 
of bonds, reactivity). 
CHEM.A.2.2.3-Explain 
the relationship between 
the electron 
configuration and the 
atomic structure of a 
given atom or ion (e.g., 
energy levels and/or 
orbitals with electrons, 
distribution of electrons 
in orbitals, shapes of 
orbitals). 
CHEM.A.2.2.4-Relate 
the existence of 
quantized energy levels 
to atomic emission 
spectra. 
CHEM.A.2.3-Explain 
how periodic trends in 
the properties of atoms 
allow for the prediction 
of physical and chemical 
properties. 
CHEM.A.2.3.1-Explain 
how the periodicity of 
chemical properties led 
to the arrangement of 
elements on the periodic 



table. 
CHEM.A.2.3.2-
Compare and/or predict 
the properties (e.g., 
electron affinity, 
ionization energy, 
chemical reactivity, 
electronegativity, atomic 
radius) of selected 
elements by using their 
locations on the periodic 
table and known trends. 
CHEM.B.1.1.1-Apply 
the mole concept to 
representative particles 
(e.g., counting, 
determining mass of 
atoms, ions, molecules, 
and/or formula units). 
CHEM.B.1.2-Apply the 
mole concept to the 
composition of matter. 
CHEM.B.1.2.1-
Determine the empirical 
and molecular formulas 
of compounds. 
CHEM.B.1.2.2-Apply 
the law of definite 
proportions to the 
classification of 
elements and 
compounds as pure 
substances. 
CHEM.B.1.1-Explain 
how the mole is a 
fundamental unit of 
chemistry. 



CHEM.B.1.2.3-Relate 
the percent composition 
and mass of each 
element present in a 
compound.  
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Chemical Bonding ~  Introduction to ionic and covalent chemical structures (Chapters 4, 5, 9) 
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

What are the four major 
bond types that occur 
between atoms? 
 
Which part of an atom 
is responsible for its 
ability to chemically 
bond with other atoms? 
 
What is 
electronegativity?  Why 
is it important in 
determining bond types 
within molecules? 
 
What are three 
intermolecular forces 
that are similar to 
chemical bonding, but 
not as strong?  How 
does each work? 
 
What are the four cubic 
structures for ionic 
solids?  What causes 
molecules in compound 
solids to bond in these 
ways? 

Chemical bond, 
chemical formula, 
Law of Conservation 
of Matter, Law of 
Definite 
Composition, Law of 
Multiple 
Proportions, Ionic 
bonding 
 
Ions - understand 
how ions are formed, 
and that monoatomic 
and polyatomic ions 
are precursors to 
chemical bonding; 
The role of 
electronegativity in 
forming bonds and 
figuring out bond 
types 
 
Covalent bonding 
 
Vocabulary: metallic 
bonding 
  

One or more 
electrons will 
transfer permanently 
from one ion to 
another to form an 
ionic chemical bond. 
 
Students will be able 
to relate the 
crystalline structures 
of ionic solids to 
their electron 
transferring 
properties. 
 
Students will be able 
to determine whether 
two ions will bond in 
an ionic manner by 
taking the difference 
of their 
electronegativity 
values using a 
provided chart. 
 
Two or more ions 
share one or more 
pairs of electrons to 

Writing proper 
chemical formulas 
for ionic-bonded 
compounds using 
electronegativity 
values 1/31/2014 
Writing proper 
chemical formulas 
for covalent-bonded 
compounds using 
electronegativity 
values 1/31/2014 
Quiz 1/31/2014  

  Physical Sciences  RST.9-10.1-Cite 
specific textual 
evidence to support 
analysis of science and 
technical texts, 
attending to the precise 
details of explanations 
or descriptions. 
RST.9-10.4-Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases as they are 
used in a specific 
scientific or technical 
context relevant to 
grades 9–10 texts and 
topics. 
RST.9-10.5-Analyze the 
structure of the 
relationships among 
concepts in a text, 
including relationships 
among key terms (e.g., 
force, friction, reaction 
force, energy).  
RST.9-10.7-Translate 
quantitative or technical 



 
What is an ion?  How is 
an ion formed?  What 
are some patterns of 
chemical bonding on 
the Periodic Table 
based on ions? 
  

form a strong 
chemical bond. 
 
Students will be able 
to determine whether 
two ions will bond in 
a covalent manner 
by taking the 
difference of their 
electronegativity 
values using a 
provided chart. 
 
Students will learn 
and apply the 
concept of metallic 
bonding to the 
structures of both 
pure metals and 
alloys 
  

information expressed 
in words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 
visually or 
mathematically (e.g., in 
an equation) into words. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–
12 texts and topics. 
CC.3.5.11-12.G-
Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 



diverse formats and 
media (e.g., quantitative 
data, video, multimedia) 
in order to address a 
question or solve a 
problem. 
CC.3.5.11-12.I-
Integration of 
Knowledge and Ideas ~ 
Synthesize information 
from a range of sources 
(e.g., texts, experiments, 
simulations) into a 
coherent understanding 
of a process, 
phenomenon, or 
concept, resolving 
conflicting information 
when possible. 
CC.3.6.11-12.A.4-
Establish and maintain a 
formal style and 
objective tone while 
attending to the norms 
and conventions of the 
discipline in which they 
are writing. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or 
supports the argument 
presented. 
CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 



supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic). 
CHEM.A.1.2.5-
Describe how chemical 
bonding can affect 
whether a substance 
dissolves in a given 
liquid. 
CHEM.B.1.3-Explain 
how atoms form 
chemical bonds. 
CHEM.B.1.3.1-Explain 
how atoms combine to 
form compounds 
through ionic and 
covalent bonding. 
CHEM.B.1.3.2-Classify 
a bond as being polar 
covalent, non?polar 
covalent, or ionic. 
CHEM.B.1.3.3-Use 
illustrations to predict 
the polarity of a 
molecule. 
CHEM.B.1.4-Explain 
how models can be used 
to represent bonding. 
CHEM.B.1.4.1-
Recognize and describe 
different types of 
models that can be used 
to illustrate the bonds 
that hold atoms together 



in a compound (e.g., 
computer models, 
ball?and?stick models, 
graphical models, 
solid?sphere models, 
structural formulas, 
skeletal formulas, Lewis 
dot structures). 
CHEM.B.1.4.2-Utilize 
Lewis dot structures to 
predict the structure and 
bonding in simple 
compounds.  
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Chemical Reactions ~  Introduction to how chemicals change, and the five basic ways in which they change (Chapters 6, 16, 20) 
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

What are the five 
general types 
(classes) of chemical 
reactions? 
 
How does energy 
change within a 
chemical reaction? 
 
What are the parts of 
a properly written 
chemical equation? 
 
Why do some 
chemicals react with 
one another, but 
others do not react at 
all? 

Chemical reaction, 5 
Types of Chemical 
Reactions (synthesis, 
decomposition, 
single-replacement, 
double-replacement, 
combustion), nuclear 
reaction, reactants, 
products 
 
Parts of a Chemical 
Reaction (reactants, 
products, "yield" 
symbol, coefficients, 
phase denotations) 
 
Balanced chemical 
equation, Law of 

By simply looking at 
the reactant 
chemicals in a 
written chemical 
reaction, students 
will be able to 
identify what type of 
chemical reaction 
will occur, as well as 
determine the exact 
products of the 
reaction. 
 
Students will learn 
the proper way to 
write and interpret a 
chemical reaction on 
paper, including 

Chemical Reactions 
Chapter Test 
2/28/2014 
Lab Activity: 
Chemical Reaction 
Types 2/28/2014 
Molecular Modeling 
Activity: Balancing 
Chemical Reactions 
2/28/2014 
Lab Activity: 
Chemiluminescence 
2/28/2014 
Lab Activity: Types 
of Chemical 
Reactions 2/28/2014  

  Physical Sciences  RST.9-10.1-Cite 
specific textual evidence 
to support analysis of 
science and technical 
texts, attending to the 
precise details of 
explanations or 
descriptions. 
RST.9-10.3-Follow 
precisely a complex 
multistep procedure 
when carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks, attending to 
special cases or 
exceptions defined in 



 
How can chemicals 
or conditions be 
modified to begin 
reacting?  How can 
reaction rate be 
accurately and 
carefully controlled? 
 
What are some 
examples of chemical 
changes that occur 
within substances 
undergoing a 
chemical reaction? 
 
Why is it critical that 
chemical reactions 
are properly 
balanced?  What 
scientific law does 
this satisfy? 
 
How are the 
product(s) of a 
chemical reaction 
accurately 
determined from its 
reactants?  From 
patterns on the 
Periodic Table? 
  

Conservation of 
Matter 
 
Balancing Reactions 
by Inspection 
 
Balancing Reactions 
by Using Algebraic 
Equations 
 
Equilibrium: the 
concept of equal 
reaction rates moving 
both forward and 
reverse 
 
Predicting chemical 
reaction products 
based on the rules of 
chemical bonding 
and the nature of the 
involved reactants; 
Learning phase 
denotations in 
chemical reactions 
 
Energy changes in a 
chemical reaction: 
endothermic vs 
exothermic 
  

reactants, products, 
addition symbols, 
yield symbol, partial 
charges, and phase 
denotations. 
 
Students will be able 
to demonstrate that, 
for each and every 
chemical reaction 
that occurs, the Law 
of Conservation of 
Matter will be 
satisfied 
completely.  Students 
will demonstrate this 
through the proper 
balancing of 
chemical reactions 
using coefficients for 
each term in the 
reaction as 
written.  Students 
will learn two 
different methods for 
balancing chemical 
reactions properly: 
Balancing by 
Inspection and 
Balancing by 
Algebra. 
  

the text.  
RST.9-10.4-Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases as they are 
used in a specific 
scientific or technical 
context relevant to 
grades 9–10 texts and 
topics. 
RST.9-10.7-Translate 
quantitative or technical 
information expressed in 
words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 
visually or 
mathematically (e.g., in 
an equation) into words. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 



and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.I-
Integration of 
Knowledge and Ideas ~ 
Synthesize information 
from a range of sources 
(e.g., texts, experiments, 
simulations) into a 
coherent understanding 
of a process, 
phenomenon, or 
concept, resolving 
conflicting information 
when possible. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or supports 
the argument presented. 
CC.3.6.11-12.B-Text 
Types and Purposes ~ 
Write 
informative/explanatory 
texts, including the 
narration of historical 
events, scientific 
procedures/ 
experiments, or 
technical processes. 
CC.3.6.11-12.B.5-
Provide a concluding 



statement or section that 
follows from and 
supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic). 
CHEM.B.2.1-Predict 
what happens during a 
chemical reaction. 
CHEM.B.2.1.3-Classify 
reactions as synthesis, 
decomposition, single 
replacement, double 
replacement, or 
combustion. 
CHEM.B.2.1.4-Predict 
products of simple 
chemical reactions (e.g., 
synthesis, 
decomposition, single 
replacement, double 
replacement, 
combustion). 
CHEM.B.2.1.5-Balance 
chemical equations by 
applying the Law of 
Conservation of Matter.  

 

M 
a 
r 
c 
h 

Stoichiometry ~  Introduction to Chemical Quantities and Their Changes Through Reactions (Chapter 12) 
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

Why is it important 
to perform 
stoichiometric 
calculations for 

Stoichiometry, 
Molecular/Molar 
Mass, dimensional 
analysis 

Students will be able 
to calculate the 
masses and number 
of molecules of both 

Lab Activity: 
Collection of a 
Precipitate 3/31/2014 
Unit Test: 

  Physical Sciences  RST.9-10.1-Cite 
specific textual evidence 
to support analysis of 
science and technical 



substances before 
entering the lab to 
work with them? 
 
What exactly does 
stoichiometric 
calculation tell you 
about the outcome of 
a lab experiment? 
 
Why is the factor-
label method a 
valuable tool in 
chemistry? 
  

 
Factor-Label (T-
Table) Method of 
Unit Conversion 
 
Tabular Method of 
Stoichiometry 
 
Limiting Reactant 
 
Excess Reactant(s) 
  

reactants and 
products involved in 
a chemical 
reaction.  They will 
also be able to verify 
the Law of 
Conservation of 
Mass by adding up 
the sum of the 
masses of the 
reactants, and 
comparing that value 
to the sum of the 
masses of the 
products. 
 
Students will be able 
to use two different 
methods of 
performing 
stoichiometric 
calculation: the 
Factor-Label Method 
and the Tabular 
Method. 
 
Students will be able 
to perform multiple 
stoichiometric 
calculations of the 
same chemical 
reaction in order to 
determine which 
reactant is limiting 
(used up completely, 
therefore halting the 
progress of the 

Stoichiometry 
3/31/2014  

texts, attending to the 
precise details of 
explanations or 
descriptions. 
RST.9-10.3-Follow 
precisely a complex 
multistep procedure 
when carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks, attending to 
special cases or 
exceptions defined in 
the text.  
RST.9-10.4-Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases as they are 
used in a specific 
scientific or technical 
context relevant to 
grades 9–10 texts and 
topics. 
RST.9-10.7-Translate 
quantitative or technical 
information expressed in 
words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 
visually or 
mathematically (e.g., in 
an equation) into words. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 



reaction) and which 
reactant(s) is(are) in 
excess (left-over 
unreacted mass), 
beginning from two 
or more given masses 
or amounts of 
chemicals involved 
in the reaction. 
  

Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.G-
Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 
diverse formats and 
media (e.g., quantitative 
data, video, multimedia) 
in order to address a 
question or solve a 
problem. 
CC.3.5.11-12.I-
Integration of 
Knowledge and Ideas ~ 
Synthesize information 



from a range of sources 
(e.g., texts, experiments, 
simulations) into a 
coherent understanding 
of a process, 
phenomenon, or 
concept, resolving 
conflicting information 
when possible. 
CC.3.6.11-12.A.4-
Establish and maintain a 
formal style and 
objective tone while 
attending to the norms 
and conventions of the 
discipline in which they 
are writing. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or supports 
the argument presented. 
CC.3.6.11-12.B-Text 
Types and Purposes ~ 
Write 
informative/explanatory 
texts, including the 
narration of historical 
events, scientific 
procedures/ 
experiments, or 
technical processes. 
CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 
supports the information 



or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic). 
CHEM.B.2.1.1-Describe 
the roles of limiting and 
excess reactants in 
chemical reactions. 
CHEM.B.2.1.2-Use 
stoichiometric 
relationships to calculate 
the amounts of reactants 
and products involved in 
a chemical reaction.  

 

A 
p 
r 
i 
l 

Acids and Bases ~  Introduction to the Nature, Properties, and Reactions of Acidic and Basic Chemicals (Chapters 14, 15) 
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

What exactly is an 
acid?  What exactly is 
a base? 
 
What exactly does pH 
and pOH measure 
about 
substances?  How is 
each one 
calculated?  What is 
the scale used to 
determine each, and 
how was that scale 
devised? 
 
What happens when 
an acid and a base are 
brought 

Acid 
 
Base 
 
Hydronium 
 
Hydroxide 
 
Acidic Proton 
 
BrØnstead-Lowry 
 
Arrhenius 
 
pH and pOH 
 
Molarity 
  

Students will be able 
to determine by 
looking at structural 
and chemical 
formulas whether a 
compound may be an 
acid or a base.  They 
will then be able to 
discern properties of 
both types of 
compounds, and how 
they will react with 
one another, as well 
as with compounds 
of other varieties. 
 
Students will realize 
that compounds 

Lab Activity: Acid-
Base Titration 
4/30/2014 
Acid-Base Unit Test 
4/30/2014  

  Physical Sciences  RST.9-10.1-Cite 
specific textual evidence 
to support analysis of 
science and technical 
texts, attending to the 
precise details of 
explanations or 
descriptions. 
RST.9-10.3-Follow 
precisely a complex 
multistep procedure 
when carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks, attending to 
special cases or 
exceptions defined in 



together?  Why?  What 
is the importance of 
acid-base reactions in 
chemistry?  In 
industry?  In life? 
  

generally express 
their most acidic or 
basic behaviors when 
in aqueous 
solutions.  This 
allows for the 
characteristic ions to 
become liberated and 
react with other 
chemicals much 
more readily. 
 
Students will learn 
the BrØnstead-
Lowry and Arrhenius 
definitions of acids 
and bases, and how 
they apply to the 
reactions of the two 
chemicals. 
 
Students will be able 
to calculate the pH 
and pOH of 
substances using the 
logarithmic formula 
and plugging into it 
the concentration of 
the characteristic 
ions of a particular 
solution. 
  

the text.  
RST.9-10.6-Analyze the 
author's purpose in 
providing an 
explanation, describing 
a procedure, or 
discussing an 
experiment in a text, 
defining the question 
the author seeks to 
address. 
RST.9-10.7-Translate 
quantitative or technical 
information expressed 
in words in a text into 
visual form (e.g., a table 
or chart) and translate 
information expressed 
visually or 
mathematically (e.g., in 
an equation) into words. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 



and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.G-
Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 
diverse formats and 
media (e.g., quantitative 
data, video, multimedia) 
in order to address a 
question or solve a 
problem. 
CC.3.5.11-12.I-
Integration of 
Knowledge and Ideas ~ 
Synthesize information 
from a range of sources 
(e.g., texts, experiments, 
simulations) into a 
coherent understanding 
of a process, 
phenomenon, or 
concept, resolving 
conflicting information 
when possible. 
CC.3.6.11-12.A.4-
Establish and maintain a 
formal style and 
objective tone while 
attending to the norms 



and conventions of the 
discipline in which they 
are writing. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or 
supports the argument 
presented. 
CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 
supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic).  

 

M 
a 
y 

Gas Laws ~  (Chapter 11) 
 

Essential Questions Content Skills Assessments Lessons Reporting Category Standards 

Why do gases behave 
differently 
(chemically) than 
liquids or solids? 
 
How do the Ideal Gas 
Law and its 
constituents dictate 
how gases 
behave?  How was 
the Ideal Gas Law 
constant (R) derived? 
 
Why do gases have 

Vocabulary: gas law, 
Boyle's Law, Charles' 
Law, Gay-Lussac's 
Law, Avogadro's 
Law, Ideal Gas Law, 
Combined Gas Law, 
Dalton's Law of 
Partial Pressures, 
Graham's Law of 
Diffusion, pressure, 
standard temperature, 
standard pressure, 
direct proportion, 
inverse proportion 

Students will be able 
to better comprehend 
and understand the 
behavior of gases, 
their interactions, and 
their physical and 
chemical properties. 
  

Lab Activity: gas 
collection by 
displacement; Exam: 
content of the unit to 
check for 
understanding 
5/31/2014 
Lab Activity: 
Charles' Law 
5/31/2014  

  Physical Sciences 
  

RST.9-10.1-Cite 
specific textual evidence 
to support analysis of 
science and technical 
texts, attending to the 
precise details of 
explanations or 
descriptions. 
RST.9-10.4-Determine 
the meaning of symbols, 
key terms, and other 
domain-specific words 
and phrases as they are 
used in a specific 



mass and take up 
space like liquids and 
solids do? 
 
How is pressure 
directly related to 
gases?  What exactly 
is pressure?  How 
does gravity have an 
effect on gases and 
pressure exerted by 
them, especially 
around the Earth? 
 
Why is it important 
to measure the 
variables of gases at 
a scientific standard 
temperature and 
pressure?  What 
effect(s) does 
temperature and 
pressure have on gas 
molecules? 
 
What exactly is 
GMV (Gaseous 
Molar 
Volume)?  How was 
it determined?  Why 
is this true for all 
gases, regardless of 
the sizes of gas 
molecules? 
  

  scientific or technical 
context relevant to 
grades 9–10 texts and 
topics. 
RST.9-10.6-Analyze the 
author's purpose in 
providing an 
explanation, describing 
a procedure, or 
discussing an 
experiment in a text, 
defining the question the 
author seeks to address. 
CC.3.5.11-12.C-Key 
Ideas and Details ~ 
Follow precisely a 
complex multistep 
procedure when 
carrying out 
experiments, taking 
measurements, or 
performing technical 
tasks; analyze the 
specific results based on 
explanations in the text. 
CC.3.5.11-12.D-Craft 
and Structure ~ 
Determine the meaning 
of symbols, key terms, 
and other domain-
specific words and 
phrases as they are used 
in a specific scientific or 
technical context 
relevant to grades 11–12 
texts and topics. 
CC.3.5.11-12.G-



Integration of 
Knowledge and Ideas ~ 
Integrate and evaluate 
multiple sources of 
information presented in 
diverse formats and 
media (e.g., quantitative 
data, video, multimedia) 
in order to address a 
question or solve a 
problem. 
CC.3.5.11-12.I-
Integration of 
Knowledge and Ideas ~ 
Synthesize information 
from a range of sources 
(e.g., texts, experiments, 
simulations) into a 
coherent understanding 
of a process, 
phenomenon, or 
concept, resolving 
conflicting information 
when possible. 
CC.3.6.11-12.A.4-
Establish and maintain a 
formal style and 
objective tone while 
attending to the norms 
and conventions of the 
discipline in which they 
are writing. 
CC.3.6.11-12.A.5-
Provide a concluding 
statement or section that 
follows from or supports 
the argument presented. 



CC.3.6.11-12.B.5-
Provide a concluding 
statement or section that 
follows from and 
supports the information 
or explanation provided 
(e.g., articulating 
implications or the 
significance of the 
topic). 
CHEM.B.2.2-Explain 
how the kinetic 
molecular theory relates 
to the behavior of gases. 
CHEM.B.2.2.1-Utilize 
mathematical 
relationships to predict 
changes in the number 
of particles, the 
temperature, the 
pressure, and the 
volume in a gaseous 
system (i.e., Boyle's law, 
Charles's law, Dalton's 
law of partial pressures, 
the combined gas law, 
and the ideal gas law). 
CHEM.B.2.2.2-Predict 
the amounts of reactants 
and products involved in 
a chemical reaction 
using molar volume of a 
gas at STP.  

 
 

 


