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TRIMESTER I 
Time 

Frame 
Unit NGSS Benchmarks I CAN  STATEMENTS    Vocabulary Science Activities 

 

3 
Weeks 

 
Unit 1: 

The 
Tools 
and 

Math in 
Science 

HS-PS1-3 Plan and 
conduct an 
investigation 
individually and 
collaboratively to 
produce data to 
serve as the basis for 
evidence, and in the 
design: decide on 
types, how much, 
and accuracy of data 
needed to produce 
reliable 
measurements and 
consider limitations 
on the precision of 
the data (e.g., 
number of trials, 
cost, risk, time), and 
refine the design 
accordingly.  
 
HSN-Q.A.1 Use units 
as a way to 
understand problems 
and to guide the 
solution of multi-step 
problems; choose 
and interpret units 
consistently in 
formulas; choose and 
interpret the scale 
and the origin in 
graphs and data 
displays. (HS-PS1-3), 

I CAN:  

a. Explain what SI Units are and why scientists use them.  

b. Measure quantities using appropriate units for 
measurement (i.e., grams, meters, liter, second, etc.) 

c. Identify basic lab equipment (i.e., beaker, graduated 
cylinder, balance, Bunsen burner, and thermometer.) 

 d. Identify appropriate safety procedures.  

e. Apply safety procedures to a given situation.  

f. Utilize scientific notation to express numerical 
measurements.  

g. Explain that all measurements have some amount of error 
or uncertainty and to compensate for this scientists use 
significant figures.  

h. Distinguish between accurate and precise measurements.  

i. Identify the number of significant figures in a measurement 
and express the measurement properly in scientific notation. 

j. Round numbers to the correct number of decimal places or 
significant figures.  

k. When calculating a sum or difference, determine the correct 
number of decimal places in the answer.  

l. When calculating a product or quotient, determine the 
correct number of significant figures in the answer.  

Tools such as: meter 

sticks, beakers, 

graduated cylinders, 

burets, pipettes, 

balances, 

thermometers, and 

stopwatches, to 

acquire and record 

data using 

appropriate units and 

significant figures.  
Base unit 
SI Units   
Celsius 
Kelvin 
Derived unit 
Liter 
Density 
Scientific notation 
Significant Figures 
Accuracy 
Precision 
Error 
Percent error 
Dimensional analysis 
Conversion Factor 
Mean 
Average 
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(HS-PS1-8), (HS-PS2-
6)  
 
HSN-Q.A.2 Define 
appropriate 
quantities for the 
purpose of 
descriptive modeling. 
(HS-PS1-8), (HS-PS2-
6)  
 
HSN-Q.A.3 Choose a 
level of accuracy 
appropriate to 
limitations on 
measurement when 
reporting quantities. 
(HS-PS1-3), (HS-PS1-
8), (HS-PS2-6) 

m. Define a conversion factor.  

n. Convert from one unit to another given a conversion factor 
using dimensional analysis or factor-label method. 

 

 

 

 

3 
Weeks 

 
Unit 2: 

Science 
Inquiry 
Skills 

HS-PS2-6 
Communicate 
scientific and 
technical information 
(e.g. about the 
process of 
development and the 
design and 
performance of a 
proposed process or 
system) in multiple 
formats (including 
orally, graphically, 
textually, and 
mathematically).  
 
 
 
 

I CAN:  

a. Describe and explain what characterizes science inquiry and 
its methods. 

Identify what is science, what clearly is not science, and what 
superficially resembles science (but fails to meet the criteria of 
science). 

b. Identify and explain the different types of scientific 
investigations used by scientists. 

c. Construct different forms of charts and graphs according to 
the type of investigation and data collected.  
 
d. Apply proper use of labels, units and titles on graphs, charts 
and tables 
 
e. Interpret graphs (scatter plots) including determination of 

Analyze 
Constant 
Data 
Hypothesis 
Experiment 
Ind. Variable 
Dep. Variable 
Inference 
Investigation 
Model 
Observations 
Pseudoscience 
Qualitative 
Quantitative  
Scientific Inquiry 
Scientific method 
Variable 
Graph 
Independent variable 
Dependent variable 
Axis 
Regression coefficient 
Interpolation  
Extrapolation 
Scatter Plot 
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slope, line of best fit, interpolation and extrapolation of data. Calibrate 

 

 
 

6 
Weeks 

 
Unit 3: 
Scientific 
Investiga
tion 
Design 

HS-PS1-3 Plan and 
conduct an 
investigation 
individually and 
collaboratively to 
produce data to 
serve as the basis for 
evidence, and in the 
design: decide on 
types, how much, 
and accuracy of data 
needed to produce 
reliable 
measurements and 
consider limitations 
on the precision of 
the data (e.g., 
number of trials, 
cost, risk, time), and 
refine the design 
accordingly.  
 

I CAN:  
 
a. Define a problem based on a specific body of knowledge, for 
example: biology, chemistry, physics, and earth/space science, 
and do the following: 
1. pose questions about the natural world, 
2. review what is known in light of empirical evidence, 
3. plan investigations, 
4. conduct systematic observations,  
5. use tools to gather, analyze, and interpret data (this includes the use of 
measurement in metric and other systems, and also the generation and 
interpretation of graphical representations of data, including data tables and 
graphs), 
6. pose answers, explanations, or descriptions of events, 
7. generate explanations that explicate or describe natural phenomena 
(interferences), 
8. use appropriate evidence and reasoning to justify these explanations to 
others, 
9. communicate results of scientific investigations, and 
10. evaluate the merits of the explanations produced by others 

 
b. Recognize that the strength or usefulness of a scientific 
claim is evaluated through scientific argumentation, which 
depends on critical and logical thinking, and the active 
consideration of alternative scientific explanations to explain 
the data presented. 
 
c. Identify sources of information and assess their reliability 
according to the strict standards of scientific investigation. 
 
d. Explain that a scientific theory is the culmination of many 
scientific investigations drawing together at the current 
evidence concerning a substantial range of phenomena; thus, 
a scientific theory represents the most powerful explanation 
scientists have to offer. 
 
e. Explain that scientific laws are descriptions of specific 
relationships under given conditions in nature, but do not 
offer explanations for those relationships. 
 
f. Recognize that theories do not become laws, nor do laws 
become theories; theories are well supported explanations 
and laws are well supported descriptions. 
 

 
Null Hypothesis 
Law 
Theory 
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TRIMESTER II 

Time 
Frame 

Unit NGSS Benchmarks I CAN  STATEMENTS    Vocabulary Science Activities 

 

4 
Weeks 

  
Unit 4:  
Atomic 

Structure 

 
HS-PS1-1 Each atom 
has a charged 
substructure 
consisting of a 
nucleus, which is 
made of protons and 
neutrons, 
surrounded by 
electrons.  
 
HS-PS1-2 Construct 
and revise an 
explanation based on 
valid and reliable 
evidence obtained 
from a variety of 
sources (including 
students’ own 
investigations, 
models, theories, 
simulations, peer 
review) and the 
assumption that 
theories and laws 
that describe the 
natural world 
operate today as 
they did in the past 
and will continue to 
do so in the future.  
 

I CAN:  
 

a. Summarize the development of the atomic theory of 
matter  including the models, experiments and revisions 
contributed by Dalton, Thompson, Rutherford, Bohr, 
Schroedinger, Heisenburg 
 

b. explain that the atom is the smallest fundamental unit of 
matter made up of subatomic particles  and interpret the 
periodic table to obtain information about specific atoms 
and their structure (average atomic mass, mass number, 
numbers of subatomic particles, charge, atomic number, 
isotopes of atoms)  
 

c. Calculate average atomic mass when given appropriate 
data when given the atomic information 
 

d. Identify the use of a mass spectrometer in the 
identification of atomic isotopes 
 

e. interpret isotope percent abundance data taken from a 
table to predict average  atomic mass 
 

f. Write 𝑋𝑍
𝐴

 of any isotope 
 

g. construct pie charts using % abundance isotope data 
 

h. When given the atomic information, write the electron 
configuration and the atom it describes 

 

Dalton’s Atomic Theory 
Atom 
Electron 
Proton 
Neutron 
Nucleus 
Charge 
Atomic number 
Isotope 
Mass number 
Atomic mass unit (amu) 
Atomic mass 
Electron cloud model 
Bohr model 
Quantum Mechanical 
Model of atom 
Ground state 
Excited state 
Atomic orbital 
Electron configuration 
Aufbau principle 
Pauli exclusion principle 
Hund’s rule 
Valence electron 
Orbital diagrams 
Sublevel 
Electron configuration 
notation  
Noble gas notation 
Mass spectrometer 

 

 

   I CAN:  Alkali metals  
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2 
Weeks 

Unit 5: 
Period Table 

HS-PS1-2 The 
periodic table 
orders elements 
horizontally by the 
number of protons 
in the atom’s 
nucleus and places 
those with similar 
chemical 
properties in 
columns. The 
repeating patterns 
of this table reflect 
patterns of outer 
electron states. 
(Note: This 
Disciplinary Core 
Idea is also 
addressed by HS-
PS1-1.)  
 

 
a. Describe how the periodic table developed and was 

revised over time to reflect experimental data. 
b. Identify the relationship between the location of an 

element (groups/periods) on the table and the energy 
level and number of the valance electrons  

c. Identify and describe the location and major properties of 
alkali metals, alkaline earth metals, non-metals, halogens, 
noble gases, and transition metals on a periodic table 

d. Explain how atoms are electrostatically neutral but 
chemically unstable resulting in the formation of ions 

e. identify the ions formed as metallic cations or non-
metallic anions. 

f. Analyze the position of elements on the periodic table and 
analyze trends atomic radius, nuclear charge, and 
reactivity 

g. Analyze the mass and size of atoms using dimensional 
analysis 

h. Construct and interpret graphs and data tables of periodic 
trends. (Bar and line)  

i. Identify the location of the four blocks on the periodic 
table 

Alkaline earth 
metals 
Non-metals, 
Halogens 
Noble gases  
Main group 
elements 
Transition metals 
Atomic radius 
Electrostatic charge 
Ion 
Cation 
Anion 
Nuclear charge 
Octet rule 
Reactivity 
 

 

 
4 

Weeks 

 
Unit 6: 

Ionic and 
Covalent 

Compounds 

 
HS-PS1-2 Construct 
and revise an 
explanation for the 
outcome 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. 

I CAN:  
 

a. Describe how valence electrons can be transferred 
between elements to obtain a more stable octet 
configuration.  This transfer forms neutral ionic 
compounds.  

b. Predict and illustrate how ionic compounds are formed of 
elements from groups 1, 2, 13, 15, 16, and 17 

c. Balance chemical formulas using the “cross-charges” 
method. 

d. Explain how transition metals can have more than one 
oxidation number. 

e. Predict and illustrate how ionic compounds are formed 
from transition elements with 15, 16, and 17. 

f. Predict the names (Stock naming system), formulas and 
physical properties of  binary and ternary ionic compounds 

Chemical bond 
Ionic bond 
Ionic compound 
Crystal lattice 
Covalent bond 
Molecule 
Lewis structure 
HONC Rule 
Single, double and 
triple bonds 
Bond length 
Binary compounds 
Structural formula 
Electronegativity 
Polar covalent bond 
Non-polar covalent 
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g. Draw Lewis diagrams. 
h. Distinguish among anions, cations, and polyatomic ions. 
i. Explain molecule and distinguish between the terms 

molecule and compound when dealing with molecular 
formulas and unit formulas 

j. Use the Lewis dot and the application of the octet rule to 
predict the bond order and chemical formulas for simple 
covalent compounds.  

k. Predict physical properties of a chemical, such as solubility 
in polar and nonpolar solvents, crystallinity, melting point, 
and boiling point based on understanding the general 
properties of metallic, ionic, and molecular compounds 
(including polar molecules and network solids). 

l. Relate chemical bond character to electronegativity 
difference between elements 

m. Write the name or formulas of covalent compounds.  
n. Compare and contrast ionic and covalent (molecular) 

bonding and the resulting physical properties 
 
 

bond 
Polar covalent bond 
Intermolecular 
forces 
Covalent network 
solids 
 

 

 
2 

Weeks 

 
Unit 7: 

Balancing 
Equations 

and 
Chemical 
Reactions 

HS-PS1-4, HS-PS1-5 
Chemical 
processes, their 
rates, and whether 
or not energy is 
stored or released 
can be understood 
in terms of the 
collisions of 
molecules and the 
rearrangements of 
atoms into new 
molecules, with 
consequent 
changes in the sum 
of all bond energies 
in the set of 
molecules that are 

I CAN:  
 

a. Evaluate a chemical equation to identify the products and 
reactants and correctly interpret the symbols and 
coefficients in the equation. 

b. Apply the Law of Conservation of Mass to determine the 
mass of a product or reactant. 

c. Balance chemical equations. 
d. Evaluate the evidence that a chemical reaction has 

occurred through observation or models of chemical 
reactions where bonds are formed or broken. 

e. Classify chemical reactions as one of the following types: 
1. Synthesis reactions, 2. Decomposition reactions, 3. 
Single replacement reactions, 4. Double replacement 
reactions 5. Acid/base reactions, 6.  Combustion reactions 

f. Recognize that synthesis, decomposition, single 
replacement and combustion reactions are 
oxidation/reduction reactions 

delta (meaning 
change) 
endothermic 
reaction 
exothermic reaction 
oxidation 
reduction reactions 
product 
reactant 
release of energy 
combustion 
decomposition 
synthesis 
coefficients 
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matched by 
changes in kinetic 
energy.  
 
 

g. Identify how different factors affect the rate (speed) of a 
reaction. Factors will include temperature, concentration, 
catalysts, inhibitors, and surface area. 

 

TRIMESTER III 

Time 
Frame 

Unit NGSS 
Benchmarks 

I CAN  STATEMENTS    Vocabulary Science Activities 

 
3 

Weeks 

Unit 8: 
Properties 
of Water 
and pH 

 I CAN: 
 

a. Describe the structure of a water molecule and explain 
how its structure leads to polarity. 

b. Explain how hydrogen bonds allow for water 
molecules to display properties of cohesion and 
adhesion. 

c. Explain why water is considered the “universal 
solvent”. 

d. Discuss how the properties of water relate to the 
characteristics of life. 

e. Define whether a substance is an acid or a base and 
give examples and characteristic properties of each. 

f. Understand the pH scale as a logarithmic 
representation of the [H+ ] (concentration of H+ in 
units of Molarity)  

g. Understand the pH and pOH scales are opposites with 
the total of pH and pOH values = 14. (If pH = 2, pOH= 
12; pH=7, pOH=7)  

h. Know that acids have pH below 7 (pOH above 7) and 
bases have pH above 7 (pOH below 7) 

i. Perform tests to identify whether a material is acidic, 
neutral, or basic using pH strips and a pH sensor. 

j. describe the composition of a buffer and explain how 
it works to maintain a constant pH  

k. Add an acid to a material and note the extent that it 
resists changes in pH 

l. Add a base to a material and note the extent that it 
resists changes in pH 

m. Compare the ability of different materials to resist pH 
changes 

n. Predict whether an aqueous solution of a salt is 

acidic, basic, or neutral. 

 
Hydrogen bond 
Cohesion 
Adhesion 
Surface tension 
Capillary action 
Specific heat 
Heat of vaporization 
Acid 
Base 
pOH 
pH scale 
buffer 
salt 
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3 

Weeks 

 
Unit 9: 

Introduction 
to Organic 
Chemistry 

 I CAN: 
 

a. Differentiate between inorganic and organic 
chemistry. 

b. Explain the unique bonding characteristics of carbon 
atoms that allow it to form chains, rings, and 
branching networks creating a variety of structures, 
including synthetic polymers, oils, and the large 
molecules essential to life. 

c. Explain the composition and structures of 
hydrocarbon compounds and geometric isomerism 

d. Draw and name structural formulas for up to ten 
carbon chains of simple hydrocarbons.  

e. Explain and identify common and important functional 
groups in organic compounds.  

f. Explain how functional groups are often used to 
"functionalize" a compound, giving it different physical 
and chemical properties than it would have in its 
original form. 

g. Explain how functional groups will undergo the same 
type of reactions regardless of the compound of which 
they are a part. 
 

 
Organic chemistry 
Hydrocarbon 
Alkanes 
Alkenes 
Alkynes 
Cycloalkanes 
Isomer 
Functional groups 
Carboxyl group 
Amine group 
Hydroxyl group 
Phosphate group 
Carbonyl group 
Sulfhydryl group 
 
 

 

 

 
6 

Weeks 

 
Unit 10: 

Biomolecules 
of Life 

 I CAN: 
 

a. Explain the interrelated concept of the terms 
macromolecule, monomer, and polymer. 

b. Identify the four major groups of biomolecules 
and describe the functions of these molecules in 
living organisms. 

c. Identify and describe the basic chemical and structural 
features of the four biomolecules monomers. 

d. Describe how carbon-based molecules can be joined 
together (dehydration synthesis) or broken apart 
(hydrolysis)  

e. Identify a structure as a carbohydrates (ratio of 1:2:1)  
f. Describe the functions of carbohydrates (immediate 

energy, short-term energy storage, structure)  
g. Compare and contrast the use of carbohydrates in 

plants, animals and fungi (glucose, starch, glycogen, 

 
Carbohydrates 
Lipids 
Proteins 
Nucleic Acids 
Macromolecule 
Monomer 
Polymer 
Dehydration 
synthesis 
Hydrolysis 
Monosaccharide 
Disaccharide  
Polysaccharide 
Amino acid 
Fatty acid 
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cellulose, chitin)  

h. Identify a structure as a lipid (fatty acid and glycerol)  
i. Identify a hydrocarbon chain as saturated or 

unsaturated  
j. Describe the functions of lipids (long-term energy 

storage, structure, communication, insulation) 
k. Identify a structure as a protein and recognize parts of 

a protein (amino acids, peptide bond, polypeptide)  
l. List and describe the various uses of protein in living 

things (enzymes, hormones, structural components) 
m. Identify the role of enzymes and conditions that affect 

enzyme function (temperature, pH) 
n. Identify the three components of a nucleotide 

(phosphate, pentose sugar and nitrogenous base)  
o. Describe the functions nucleic acid (genetic 

information storage, protein synthesis) 
p. Compare and contrast DNA and RNA 
q. Explain how simple organic molecules and their 

organization into long complex molecules produce 
thousands of different proteins and the creation of the 
DNA molecule for self-replicating life. 

Glycerol 
Unsaturated fat 
Saturated fat 
DNA 
RNA 
Nitrogen bases 
Nucleotide 
 
Enzyme 
Catalyst 
 

      

 

 


