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Science 
Eleventh Grade – Chemistry I 

Standard Standard Description Learning Targets / I Can 
Statements 

9- 
12.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.] 

• I will name five scientists who 
contributed to the progression of 
atomic structure/theory, in correct 
chronological order. 

• I will match each scientist with 
his/her model of the atom. 

• I will name the three subatomic 
particles. 

• Identify the locations of each 
subatomic particle within the atom. 

• List the relative masses and charges 
of each subatomic particle. 

• Use the Pauli exclusion principle, 
Aufbau principle, and Hund’s rule to 
write electron configurations with 
diagrams and notations. 

• Use valence electrons to write 
correct electron-dot structures of 
the elements. 

• Differentiate between atomic 
number and mass number, and 
explain how each is calculated. 

• Determine the  identity of an atom 
based on number of protons. 

• Determine the  mass number of an 
element. 

• Identify properties of major groups 
on the periodic table. 

• Explain relative size of atoms of 
different elements. 

• Predict how elements will react 
based on their family/group 
(reactions, ions) 

• Determine the number of valence 
electrons for an element based on 
the placement of the element on 
the periodic table. 
 

 



9- 
12.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 reaction of sodium and 
chlorine, or of oxygen and hydrogen.] 

• I will classify types of chemical 
reactions. 

• I will predict the products of a 
simple chemical equation given 
the type of reaction. 

• I will  identify factors that change 
the rate of a reaction. 

• I will write balanced chemical 
equations for simple reactions. 

• I will predict the products of a 
double replacement reaction 
based on the reactants. 

• I will analyze the percent yield of 
a double replacement reaction 
based upon precipitate collected 
using filtration. 

• I will use an indicator to 
determine if an unknown 
acid/base solution using 
titration. 

• I will calculate the molarity of a 
solution. 

• Define dilute, concentrated, and 
saturated solutions. 

• Explain the relationship of water’s 
molecular structure to its 
properties as a  solvent. 

• Predict the effect of physical 
properties of solute/solvent on the 
solubility of the substance. 

• I will learn to classify acids/bases 
using Arrhenius, Bronsted-
Lowery, and Lewis models. 

• I will calculate missing gas 
variables using gas laws. 

• I will describe the relationships 
between pressure, volume, 
temperature, and amount. 

• I will predict what gas is 
produced based upon the type of 
reaction. 

• Explain how the principles of the 
Kinetic Molecular Theory relate 
particle size, motion, and energy. 

• Determine stoichiometric 
relationships between gaseous 
reactants and products using 
balanced equations. 

• Explain how to find pressures of 
each gas in a mixture of gases using 
Dalton’s Law of Partial pressures. 



9- 
12.PS1.A.3 

Plan and conduct an investigation to gather 
evidence to compare physical and chemical 
properties of substances such as melting 
point, boiling point, vapor pressure, 
surface tension, and chemical reactivity to 
infer the relative strength of attractive 
forces between particles. [Clarification 
Statement: Emphasis is on understanding 
the relative strengths of forces between 
particles. Examples of particles could 
include ions, atoms, molecules, and 
networked materials (such as graphite).] 

• I will learn to make a scientific 
argument by stating a claim, citing 
the evidence and explaining my 
reasoning for the claim. 

• I will demonstrate safe practices 
during laboratory investigations. 

• I will  learn to collect data and make 
measurements with precision and 
accuracy. 

• I will learn to use correct scientific 
notation for numeric values when 
writing lab reports. 

• I will learn to distinguish between 
physical and chemical changes by 
determining if the product is a new 
substance. 

• I will learn to differentiate physical 
and chemical properties of a 
substance. 

• I will explain how density is a 
characteristic property of matter, 
and its relationship to the physical 
state and structure of a substance. 

• I will learn how to measure the 
calculated and measured density of 
a substance. 

• I will learn how to represent density 
as the slope of a mass versus 
volume graph. 

• I will learn to describe the 
arrangement of matter particles in 
all phases (solid, liquid, gas) and 
predict changes in arrangement due 
to changes in outside factors. 

• I will learn to use a phase diagram 
to predict whether a substance is 
solid, liquid, or gas at a given 
temperature. 

• Differentiate between elements, 
compounds, homogeneous 
mixtures, and heterogeneous 
mixtures. 

 
 



9- 
12.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 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.] 

• I will write formulas for ionic 
compounds based on the charge of 
the ions. 

• I will learn to name ionic 
compounds. 

• I will describe the properties of 
ionic materials. 

• I will explain why some atoms form 
cations and other form anions. 

• I will determine the charge of an ion 
from the position of the element on 
the periodic table. 

• I will diagram the 
formation/structure of metallic 
substances. 

• I will define alloy and name some 
practical uses of alloys. 

• I will explain why covalent bonds 
form.  

• I will write names for covalent 
compounds using Greek prefixes. 

• I will describe the properties of 
covalent materials. 

• I will draw Lewis structures for 
simple covalent materials that 
follow the octet rule. 

• I will name the geometry for simple 
covalent materials that follow the 
octet rule. 

• I will classify substances as ionic or 
covalent based on physical 
properties. 

• I will compare/contrast polar and 
non-polar covalent bonds and 
properties of polar and non-polar 
compounds. 

 



9-12. 
PS1.A.5 

Develop a model to illustrate that the 
release or absorption of energy from a 
chemical reaction system depends upon 
the changes to total bond energy. 
[Clarification statement: Emphasis is on 
the idea that a chemical reaction is 
system that affects the energy change.  
Examples of models could include 
molecular-level drawings and diagrams of 
reactions, graphs showing the relative 
energies of reactants and products, and 
representations showing energy is 
conserved.] 

• I will learn to write balanced 
chemical equation for simple 
reactions. 

• I will learn to write net ionic and 
complete ionic equations for 
chemical reactions in aqueous 
solutions. 
 

9- 
12.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.] 

• I will learn to convert between 
grams of a substance to moles to 
particles using conversion factors. 

• I will learn to use Avogadro’s 
hypothesis to determine the 
relative mass of molecules. 

• I will learn to determine the 
number of particles in a sample 
without actually counting them. 

• I will learn to determine the molar 
mass of a substance by either 
experimental data or by using the 
chemical formula. 

• I will determine the formula of a 
hydrate using laboratory data. 

• I will learn to use the number of 
moles of reactant consumed or 
product formed to determine 
change in number of moles of any 
other reactant or product, when 
starting with balanced chemical 
equations. 

• I will learn to use molar mass of a 
substance to convert to moles for 
use in stoichiometry calculations 
and vice versa. 

• I will determine percent yield from 
masses of reactant used and 
products formed. 

• I will determine the limiting reagent 
and theoretical yield of chemical 
equations. 



• I will learn to balance a simple 
chemical equation using standard 
symbols. 

• I will learn to recognize that the 
total number of atoms does not 
change during a reaction because 
every reactant atom must be 
included in a product molecule. 

• I will learn to recognize that the 
sum of the coefficients  can change 
during a reaction because of 
changes in bonding ratios. 

• I will learn to use a balanced 
equation and the number of moles 
of any one reactant or product to 
calculate the number of moles of 
other reactants or products. 

• I will learn to use chemical formula 
to calculate percent composition of 
a compound, and use percent 
composition to find empirical 
formula. 

• I will learn to determine molecular 
formula when given empirical 
formula and molar mass 
information for a substance. 

9- 
12.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 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 above the earth, and the 
energy stored between two electrically- 
charged plates. Examples of models could 
include diagrams, drawings, descriptions, 
and computer simulations.] 
 
 
 
 
 
 
 

 

• Analyze a reduction-oxidation 
reaction by identifying the reduced 
substance and the oxidized 
substance. 

• Predict the probability of a redox 
reaction based on the reactivity 
series 

• Explain how redox reactions play a 
part in energy storage and transfer. 

• Explain how processes such as 
electrolysis and electroplating 
occur. 

• Name at least three practical uses 
for electrolysis and electroplating. 

 



9-12 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.] 

• Compare and contrast the Bohr 
model and the Quantum 
mechanical model of the atom. 

• Explain what isotopes are. 
• Explain what makes an isotope 

stable. 
• Write nuclear symbols. 
• Explain the difference between 

fission and fusion. 
• Explain why  
• radioactive isotopes decay.  
• Explain how radioactive isotopes 

decay (alpha, beta, gamma). 
• Describe the characteristics of 

alpha, beta, and gamma radiation. 
• Understand the processes of 

positron emission and electron 
capture. 

• Complete nuclear equations for 
alpha and beta decay. 

• Solve half-life problems. 
• Name four scientists who 

contributed to the field of nuclear 
chemistry, and know their 
discoveries. 

• Explain the relevance of nuclear 
chemistry to my life. 
 









 


