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Unit 1: Inquiry/Reflection Unit (1 week) 

Content 
Expectations 

Clarification/ 
Concepts 

Instructional 
Examples 

Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P1.1B 
Evaluate the uncertainties or 
validity of scientific conclusions 
using an understanding of 
sources of measurement error, 
the challenges of controlling 
variables, accuracy of data 
analysis, logic of argument, logic 
of experimental design, and/or 
the dependence on underlying 
assumptions. [Pg. 12-26] 

 Manipulated variable 
is a synonym of 
independent variable 
(MIX) is a mnemonics 
device to recall 
(Independent = 
manipulated and is 
graphed on the x-axis) 

  Debate different 
viewpoints on an 
issue. (use ACT 
science conflicting 
viewpoints) 

 
 

 Accuracy 
 Conclusion beyond 

data 
 Conclusion from 

data 
 Controlled/Constant 

variable 
 Dependent variable 

(responding) 
 Evidence 
 Experimental design 
 Independent 

variable 
 Information accuracy 
 Information sources 
 Models 
 Precision 
 Scientific 

investigation 
 Uncertainty in 

measurements 

 Cross-cutting concepts 
woven into ALL subject 
content areas 

 
 

 
 
 
 
 
 

P1.1C 
Conduct scientific investigations 
using appropriate tools and 
techniques (e.g., selecting an 
instrument that measures the 
desired quantity–length, volume, 
weight, time interval, 
temperature–with the 
appropriate level of precision). 
[Pg. 12-26] 

 Information accuracy 
 Information sources 

 Activity: Lesson on 
uncertainty of 
laboratory 
equipment 

Inquiry Activity:  
 Physics: pendulum 

lab or ball on a ramp  
 Chemistry: drop of  
   water on a penny 
 

 Formal lab report from 
inquiry investigations. 
Peer edit or revise lab 
report 

P1.1E 
Describe a reason for a given 
conclusion using evidence from 
an investigation. [Pg. 13-14] 

   Draw conclusion from 
investigations 

P1.1A 
Generate new questions that 
can be investigated in the 
laboratory or field.[Pg. 12-26] 

   

P1.2A 
Critique whether or not specific 
questions can be answered 
through scientific investigations. 
[Pg. 12-26] 

   

P1.2D 
Evaluate scientific explanations 
in a peer review process or 
discussion format. 
 
 
 
[Pg. 12-26] 

   Apply and use the 
scientific method 
throughout the year 

 
 Maintain a unit 

portfolio including 
technology throughout 
the year 
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Supplemental Materials  

Career Connections to 
Industry 

All careers and industries 
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Unit 2: States of Matter (2 weeks)  

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

C2.2B  
Describe the various states of matter in 
terms of the motion and arrangement of 
the molecules (atoms) making up the 
substance. [Pgs. 38-39] 
 
C2.2c Explain changes in pressure, 
volume, and temperature for gases 
using the kinetic molecular model.   
                  [Pg. 394-396] 
C2.2d Explain convection and the 
difference in transfer of thermal 
energy for solids, liquids, and gases 
using evidence that molecules are in 
constant motion. [Pg. 428] 
 
C.2.2e Compare the entropy of solids, 
liquids and gases. [Pg. 428] 

 Phases and states of matter – 
solid, liquid, and gas only 

 Boltzman equations 
 Entropy depends on the 

physical state of matter 

 Activity: Compare the 
melting of an ice cube to the 
sublimation of dry ice 

 Place a small piece of dry 
ice into a small plastic test 
tube.  Place a stopper on 
the test tube 

 Boltzman equation 
Students will observe what 
happens (the stopper will 
pop off and no liquid will 
form) Students will write a 
hypothesis for their 
observations 

 Activity: Does cold water boil 
faster than hot water? 

 Inquiry Activity: Phase 
Change Lab 
Students will create a 
heating curve of H2O 
Students will  change the 
variable predicting how this 
change will affect the 
heating curve 
Suggested changes: Use 
different liquids, Add salt to 
the water, add more or less 
heat 

 Reflection Activity: Students 
will write interpretations of 
what is occurring on a graph 
created by different phase 
changes 

 Reflection Activity: Students 
will research the occupation 
of a cryogenic technician 
They will write regarding the 
training, skills and type of 
work does in this occupation  

 (Google “promession” as a 
cryogenic application) 

 
 
 

 Interpret graphs  Attractive forces 
 Conduction 
 Crystalline solid 
 Kinetic energy 
 Kinetic theory 
 Molecular motion 
 Physical change 
 Physical 

properties 
 Rotational Kinetic 

Energy 
 Specific Heat 
 Translational 

Kinetic Energy 
 Vibrational Kinetic 

Energy 
 Botlzman 

equation 
 Molar Entropy 
 S+K x In(W) 
 Endothermic 

reactions 
 Boiling Point 
 Melting Point 
 Solubility 
 Solution 
 Suspension 
 Heterogenous 

Mixture 
 Homogenous 

Mixture 
 Precipitate 

 

 HS-PS1-1 
Structure and 
Properties of 
Matter 

 HS-PS2-6 
Structure and 
Properties of 
Matter 

C2.2A 
Describe conduction in terms of 
molecules bumping into each other to 
transfer energy. Explain why there is 
better conduction in solids and liquids 
than gases. [Pg. 428] 

  Minute Paper: 
What is the 
most important 
point you 
learned today? 

C3.3A* No Bonding 

Describe how heat is conducted in a 
solid. [Pg. 428] 

 
C3.3c Explain why it is necessary for 
a molecule to absorb energy in order 
to break a chemical bond. [Pg. 428] 

 

 Endothermic/exothermic 
reactions 

  

 90 second news 
flash of lab 
results 

C3.3B* No Bonding [Pg. 75] 
Describe melting on a molecular level. 

 Process of melting  

C5.2C* Physical changes ONLY 
Draw pictures to distinguish the 
relationships between atoms in physical 
and chemical changes. [Pg. 56-58] 

 Physical changes ONLY  

C4.3A* No Bonding 
Recognize that substances that are solid 
at room temperature have stronger 
attractive forces than liquids at room 
temperature, which have stronger 
attractive forces than gases at room 

 Do not address bonding in this 
expectation – will be introduced 
in Unit 3 

 The higher the boiling point, 
the stronger the bond 
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temperature. [Pg. 70-72] 

 
C4.3c Compare the relative strengths 
of forces between molecules based 
on the melting point and boiling point 
of a substance. [Pg. 75-76] 
C4.3d  Compare the strength of the 
forces of attraction between 
molecules of different elements ( for 
example at room temperature 
chlorine is a gas and iodine is a 
solid). [Pg. 360-361] 
C4.3e Predict whether the forces of 
attraction in a solid are primarily 
metallic, covalent, network covalent, 
or ionic based upon the element’s 
location on the periodic table. 
[Pg.154-154] 

 
 
 
* Bonding!!!!!! 
 
* London Dispersion Forces 
 

 
 
 

 
 
Classifying substances 

 
 
 
Activity:  Predicting 
strengths of attractions 
between elements 
 
Activity:  Drawing Lewis 
Structures 
 
Activity:  Comparing 
boiling points of 
different substances 

C4.3B* No Bonding 

Recognize that solids have a more 
ordered, regular arrangement of their 
particles than liquids and that liquids are 
more ordered than gases. 
 
[Pg. 71] 

 Do not address bonding in this 
expectation – will be introduced 
in Unit 3 

 Include discussion about definite 
and variable volume and shape 

 Atomic arrangement 

 Discuss order and disorder 

 Reflection: 
Career essay 
on cryogenics  

C5.4B 
Measure, plot, and interpret the graph of 
the temperature versus time of an ice-
water mixture, under slow heating, 
through melting and boiling. 
(Pages 96-99) 
C5.4c Explain why both the melting 
point and boiling points for water are 
significantly higher than other small 
molecules of comparable mass ( e.g. 
ammonia and methane). [Pg. 75-76] 
C5.4d Explain why freezing is an 
exothermic change of state. [Pg. 75-
76] 
C.5.4e Compare the melting point of 
covalent compounds based on the 
strength of intermolecular forces. 
[Pg. 162-164] 

 Relate temperature vs. heat 
diagrams in phase change 

 Number of hydrogen bonds 
 Pure substances 
 Discuss hydrogen bonding 

 

C5.4A 
Compare the energy required to raise 
the temperature of one gram of 
aluminum and one gram of water the 
same number of degrees.  
[Pg. 378-380] 

 Joules/kilogram  Multiple choice 
unit tests   
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Text Pages and Supplemental 
Materials 

 

Career Connections to Industry o Heating\Air Conditioning/ Refrigeration 
o Weather/Meteorology 
o Cryogenics Industry 
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Unit 3: Atomic Structure (4 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

C4.8A 
Identify the location, relative mass, 
and charge for electrons, protons, 
and neutrons. [Pg. 108] 
 
C4.8e Write the complete electron 
configuration of elements in the 
first four rows of the periodic 
table. [Pg. 106-110] 
 
C4.8g Predict oxidation states 
and bonding capacity for main 
group elements using their 
electron structure. [Pg. 196] 
 
C4.8h Describe the shape and 
orientation of s and p orbitals. 
[Pg. 109-110] 
C4.8i Describe the fact that the 
electron location cannot be 
exactly determined at any given 
time. [Pg. 107-109] 

 Mass, charge, and 
location of particles 

 Show students the 
configuration of 
elements 20 and 
above to show 
instability of 
configuration 

 Activity: Make 3-D 
models of molecules 
using marshmallows or 
clay 

 Inquiry Activity: 
Students will identify 
metals, nonmetals and 
semiconductors using 
various   techniques 

 Example of tests: 
multimeter to test for 
conductivity; 
magnetism; hammer to 
test malleability  

 Use copper(II) chloride 
to test for reactivity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 One sentence 
summary 
describing a 3-D 
model 

 Have students 
write and draw 
electrical 
configurations 
for elements 1-20 

 Predict oxidation 
states and 
bonding 
capacities for 
elements 

 Atom 

 Atomic mass unit 
(AMU) 

 Atomic Mass 
Number 

 Atomic Nucleus 

 Atomic Number 

 Bohr’s Model 

 Chemical properties 

 Electron 

 Electron Cloud 

 Element 

 Families / groups 

 Ions 

 Isotopes 

 Mass Number 

 Neutral 

 Neutron 

 Physical properties 

 Proton 

 Repel 

 Strong Nuclear 
Force 

 Valance electrons 

 Electron shells 

 Orbital 

 Kernel structure 

 Oxidation 

 isotopes 

 HS-PS1-3 
Structure and 
Properties of 
Matter 

 HS-PS1-8 
Structure and 
Properties of 
Matter 

 HS-PS2-6 
Structure and 
Properties of 
Matter 

C4.8B 
Describe the atom as mostly empty 
space with an extremely small, 
dense nucleus consisting of the 
protons and neutrons and an 
electron cloud surrounding the 
nucleus. [Pg. 530-531] 

  Formal lab 
report: 
identifying 
metals and 
nonmetals  

C4.8C 
Recognize that protons repel each 
other and that a strong force needs 
to be present to keep the nucleus 
intact. [Pg. 530-531] 

 Strong and weak 
forces and repulsion 
force 

 

C4.10B 
Recognize that an element always 
contains the same number of protons. 
[Pg. 116] 
C4.10d Predict which isotope will 
have the greatest abundance given 
the possible isotopes for an element 
and the average atomic mass in the 
periodic table. 
[Pg. 117] 
C4.10e Write the symbol for an 
isotope, azX where z is the atomic 
number A is the mass number X is the 
symbol for the element.  

 Know how to 
determine the count 

 Inquiry:  Look at 
Uranium/ Hydrogen/ 
Carbon 
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[Pg. 117]  
 
 

 Look at the Periodic 
Table to see the 
color 
representations and 
structures of 
groups and periods. 

 Properties of 
metals/non-metals 

C4.10B-1 
Organization of the periodic table. 

 Be able to draw with 
energy levels through 
element 20 

 

C4.9A 
Identify elements with similar 
chemical and physical properties 
using the periodic table.  
[Pg. 120-128] 

 
C.4.9b Identify metals, nonmetals, 
and metalloids using the periodic 
table. [Pg. 120-128] 

 Metals, nonmetals and 
metalloids 

 groups and periods 

 

C4.10A 
List the number of protons, 
neutrons, and electrons for any 
given ion or isotope. [Pg. 116-118] 

 Protons = Electrons 

 Protons + neutrons = 
Atomic Mass 

 

C4.8D 
Give the number of electrons and 
protons present if the fluoride ion 
has a -1 charge. [Pg. 116-118] 

  Multiple choice 
unit test 

 
 

Supplemental Materials  

Career Connections to 
Industry 

o Pharmaceutical 
o Engineering 
o Forensics 
o Scientific Laboratories 
o Plastics & Composites 
o Metal Working 
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Unit 4: Nomenclature and Bonding (5 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

C5.5A Predict if the bonding 
between two atoms of different 
elements will be primarily ionic or 
covalent. [Pg. 152-155] 

 

 

 Bohr Model 

 Lewis Structures 

 Electron configuration 

 Metal / nonmetal 

 Activity: Polymer lab 

 Students will make a 
polymer ball using 
borax and glue 
Balances and 
different glassware 
should be used to 
measure different 
amounts of 
substances used to 
make the polymer 
ball 

 Inquiry Activity: 
Isomers - Use a 
molecular model kit, 
tinker toys or 
LEGO’s® to create 
molecules 
Students will decide 
if they are isomers 
of each other and 
what criteria are 
used to determine 
isomers. 
Use a mirror to help 
students 
understand mirror 
images 
Variation:  How 
many different ways 
can molecules be 
taken apart and 
recombined as 
isomers? 

 Reflection Activity: 
Students will 
research and write a 
report regarding how 
polymers, oil and 
large molecules are 
essential to life 

 Application Card: 
Write down at least 
one real-world 
application of 
polymers 

 Given different 
elements, draw the 
Lewis Structures for 
each 

 Atom 

 Binary compound 

 Branched chain 

 Chemical bond 

 Chemical formula 

 Compound 

 Conduction 

 Covalent bond 

 Crystalline solid 

 Double bond 

 Element 

 Hydrocarbon 

 Ion 

 Ionic bond 

 Intermolecular 
forces 

 Isomer 

 Kinetic Energy 

 Molecular formula 

 Molecule 

 Monomer 

 Oil 

 Organic compound 

 Polymer 

 Protein 

 Ring hydrocarbon 

 Rotational Kinetic 
Energy 

 Saturated 
hydrocarbon 

 Starch 

 Straight chain 

 Structural formula 

 Subscript 

 Temperature 

 Translational Kinetic 
Energy 

 Triple bond 

 Unsaturated 
hydrocarbon 

 Valance electron 

 Vibrational Kinetic 
Energy 

 HS-PS1-2 
Chemical 
Reactions 

 HS-PS1-4 
Chemical 
Reactions 

 HS-PS1-5 
Chemical 
Reactions 

 HS-PS1-6 
Chemical 
Reactions 

 HS-PS1-7 
Chemical 
Reactions 

 

C3.3A* Include Bonding 
Describe how heat is conducted in a 
solid. [Pg. 427] 

 Relate to bonding, physical 
change (covered in Unit 1). 

 Diagram Isomers 

C4.3A* Include Bonding 
Recognize that substances that are 
solid at room temperature have 
stronger attractive forces than 
liquids at room temperature, which 
have stronger attractive forces than 
gases at room temperature.  
[Pg. 427] 

 States of matter and phase 
changes 

 

C4.3B* Include Bonding 
Recognize that solids have a more 
ordered, regular arrangement of 
their particles than liquids and that 
liquids are more ordered than 
gases. [Pg. 154-155] 

 Ionic compounds – just main 
group elements (Groups 1, 2, 
13-17) 

 Molecular compounds – 
binary prefixes up to ten of 
each atom 

 

C4.2A 
Name simple binary compounds 
using their formulae. 
(Pages 159-164) 
C4.2c Given a formula, name a 
compound. (Pages 159-164) 
C4.2d Given the name, write the 
formula of ionic and molecular 
compounds.[Pg. 160-162] 

 Greek Prefixes 1-10 

 Superscript 

 Formulas and compounds 

 Quiz: 
interchange 
between names 
and formulas of 
compounds 

 

C4.2B 
Given the name, write the formula of 
simple binary compounds. [Pg.160] 

  

C5.5B 
Predict the formula for binary 
compounds of main group elements. 
 
[Pg. 159-162] 

 Chemical formulas – draw 
structural formulas for only C 
and H branches, rings, and 
chains (include double and 
triple bonds) 

 Limit bonds to six C atoms for 
both 
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C5.8A 
Draw structural formulas for up to 
ten carbon chains of simple 
hydrocarbons.  (Page 166) 

  

C5.8B 
Draw isomers for simple 
hydrocarbons. [Pg. 165-167] 

  

C5.8C 
Recognize that proteins, starches, 
and other large biological molecules 
are polymers. [Pg. 169] 

 Compare natural to synthetic. 

 Nylon, polyester 

 Lipids, fatty acids 

 Carbohydrates 

 Multiple choice unit 
test  

 

Supplemental Materials  

Career Connections to 
Industry 

o Petrochemical 
o Biomedical 
o Packaging 
o Chemical Industry 
o Pharmaceutical 
o Bio-Industries 
o Nutrition 
o Plastics 
 

 



Genesee County 9th Grade Essentials of Physics and Chemistry Curriculum (Flint Community Schools Revisions) Textbook pages are bolded and in 
parentheses in the Content Expectations Section 

Revision jt/tc 7/13  10 

Unit 5: Reactions and Acids and Bases (4 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

C5.2C* Chemical Changes 
Draw pictures to distinguish the 
relationships between atoms in 
physical and chemical changes. 
[Pg. 56-58] 

 Element, compound, mass. 
(Students should be familiar 
with these terms before starting 
this section.) 

Activity: Reactivity 
 CuCl2 + Al  
 CuCl2 + Zn   
 ZnCl2 + Al  
 ZnCl2 + Cu   
 
Inquiry Activity:  
 What is the most effective antacid?” 
 The pH of different solutions will be 

tested before and after the addition of 
antacids 

 
Reflection/Inquiry Activity:  
 Buffering 
 read an article regarding acid rain and 

the affects on lakes   
http://ncrs.fs.fed.us/pubs/rn/rn_nc273.p
df   

 Compare pure water and water 
containing a calcium carbonate 
solution with the addition of an acidic 
solution 

 Practice problems to determine 
limiting agents 

 

  Acids 

 Acid rain 

 Atoms 

 Balanced 
equation. 

 Bases 

 Bonding 

 Buffers 

 Carboxylic acids 

 Chemical change 

 Chemical 
families 

 Chemical 
property. 

 Chemical 
reaction. 

 Coefficient. 

 Concentration 

 Conservation of 
mass / matter. 

 Endothermic. 

 Exothermic. 

 Formula 

 Hydrogen ion 
concentration. 

 Hydronium Ion 

 Hydroxide Ion 

 Indicators 

 Inorganic acids 

 Neutralization 

 Neutralization 
reaction 

 pH 

 pH scale 

 Physical change 

 Physical property 

 Product 

 Reactant 

 Salt 

 Solution 

 Subscript 

 Entropy 

 Limiting 
reagents 

 Stoichiometric 
mixture 

 HS-PS1-2 
Chemical 
Reactions 

 HS-PS1-4 
Chemical 
Reactions 

 HS-PS1-5 
Chemical 
Reactions 

 HS-PS1-6 
Chemical 
Reactions 

 HS-PS1-7 
Chemical 
Reactions 

 

C5.2A 
Balance simple chemical 
equations applying the 
conservation of matter. 
[Pg 198-204] 
C5.2d Calculate the mass of a 
particular compound formed 
from the masses of starting 
materials. [Pg. 47] 
C5.2e Identifying the limiting 
reagent when given the 
masses of more than one 
reactant.[Pg.47, 185] 
C5.2f Predict volumes of 
product gases using initial 
volumes of gases at the same 
temperature and pressure. 
(Pages 88-92) 
C5.2g Calculate the number 
of atoms present in a given 
mass of element.[Pg.185] 

 Reactions that fit C.4.2A, 
C.4.2B, and C.5.5B. 

 Superscript 
 Excess & limiting agents 
 Avogardo’s Law 
 Ideal Gas Law 
 Stoichiometry 

* Assessment:  
Given the 
formulas for 
elements, perform 
calculations to 
determine correct 
mass 
 

C5.2B 
Distinguish between chemical 
and physical changes in terms 
of the properties of the 
reactants and 
products.[Pg.185] 

  

C3.4A 
Use the terms endothermic and 
exothermic correctly to describe 
chemical reactions in the 
laboratory.[Pg. 187] 
 
C3.4f Explain why some 
endothermic reactions are 
spontaneous at room 
temperature.[Pg. 187] 
C3.4g Explain why gases are 
less soluble in warm water 
than cold water.[Pg. 242] 

 Energy – heat, light, sound. 
 Chemical reaction, ionize, ion, 

metals, product, reactant 
 Materials ignited by their own 

heat 

 3-Fold Brochure 
covering acids, 
bases and 
buffers 

C3.4B 
Explain why chemical reactions 
will either release or absorb 
energy [Pg. 185] 

 

http://ncrs.fs.fed.us/pubs/rn/rn_nc273.pdf
http://ncrs.fs.fed.us/pubs/rn/rn_nc273.pdf
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C5.7A 
Recognize formulas for 
common inorganic acids, 
carboxylic acids, and bases 
formed from families I and II. 
[Pg. 269-274] 
C5.7f write balanced 
chemical equations for 
reactions between acids and 
bases and perform 
calculations with balanced 
equations. [Pg.198-208] 
C5.7g Calculate the pH from 
the hydronium ion or 
hydroxide ion concentration. 
[Pg.261] 

 Common inorganic acids – HCl, 
H2SO4, HNO3, HBr, HI, HF. 

 Common carboxylic acids – 
carbonic acid, citric acid, acetic 
acid, formic acid 

 Carbonic, citric, acetic, formic 

 

C5.7B 
Predict products of an acid-
based neutralization.[Pg.261] 

 As limited by C.5.7A. 
 Limited to binary acids covered 

 

C5.7C 
Describe tests that can be used 
to distinguish an acid from a 
base. .[Pg.261] 

 Taste in foods, touch, litmus, 
phenolphthalein, common 
reactions 

 Phenolphthalein, litmus 

 

C5.7E 
Explain why lakes with 
limestone or calcium carbonate 
experience less adverse effects 
from acid rain than lakes with 
granite beds.[Pg. 727] 
 
C5.7h Explain why sulfur 
oxides and nitrogen oxides 
contribute to acid rain. 
[Pg. 727] 
 

 Adverse effect 
 Antacids, calcium carbonate, 

granite, limestone, living 
organisms, buffers 

 Muddiest Point: 
Students will 
describe what 
they do not 
understand and 
what will help in 
one minute 

(Unit 13 continued) 
C5.7D [Pg. 261-263] 
Classify various solutions as 
acidic or basic, given their pH. 

 Taste in foods, touch, litmus, 
phenolphthalein, common 
reactions 

 Phenolphthalein, litmus 

 Multiple choice 
unit test 
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Supplemental Materials  

Career Connections to 
Industry 

o Metals Industry 
o Food 
o Agriculture 
o Water Treatment 
o Natural Resources 
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Unit 6: Nuclear Reactions (2 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P4.12C 
Explain how stars, including 
our Sun, produce huge 
amounts of energy (e.g., 
visible, infrared, or ultraviolet 
light). [Pg. 305] 

 Changes in the nucleus 
 Electromagnetic force. 
 Infrared, ultraviolet, 

visible 
 Strong Nuclear Force 

Activity:  
Compare and contrast 
fission and fusion. 

 
Reflection Activity: 
Article summary on 
prolonged  exposure  
To radioactivity 

  
Activity:  
Create a PowerPoint 
Presentation about 
technological 
applications of nuclear 
fission and radioactive 
decay 

 Debate or essay: 
 Fission vs. fusion 
 Tri-fold brochure 

on exposure to 
radioactivity 

 Background 
radiation 

 Cancer 
 Decay 
 Fission 
 Fusion 
 Iodine-131 
 Irradiation 
 MRI 
 Nuclear reactor 
 Radiation 
 Radiation dose 
 Radioactive 

 HS-PS1-1 
Structure 
and 
Properties 
of Matter 

 HS-PS1-2 
Chemical 
Reactions 

 HS-PS1-4 
Chemical 
Reactions 

 HS-PS1-5 
Chemical 
Reactions 

 HS-PS1-6 
Chemical 
Reactions 

 HS-PS1-7 
Chemical 
Reactions 

 

P4.12A 
Describe peaceful 
technological applications of 
nuclear fission and radioactive 
decay. [Pg. 299-306] 

 Medical applications 
 Computed tomography 
 Irradiated crops 

 PowerPoint 
presentation on 
radioactivity 

P4.12B 
Describe possible problems 
caused by exposure to 
prolonged radioactive decay. 
[Pg. 299-306] 
P4.12d Identify the source 
of energy in fission and 
fusion nuclear reactions. 
[Pg. 295-298] 

 Effect of radiation 
exposure 

 Radiation poisoning 
 Cancer, genetic 

abnormalities 

 Multiple choice 
unit test 

 
Supplemental Materials  

Career Connections to 
Industry 

o Medicine 
o Agriculture 
o Energy Resources 
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Unit 7: Motion – Speed and Velocity (3.5 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and Math 
Equations 

Proposed NGSS 
Standards 

P2.2A 
Distinguish between the 
variables of distance, 
displacement, speed, 
velocity, and acceleration. 
 
[Pg. 320-330] 

 Discuss manipulation 
of equations 

 Displacement = Xf – Xi 
or Yf – Yi 

 Speed = distance / 
time 

 V = displacement / 
time 

 Acceleration = Vf – Vi / 
time 

 Marble and Ramp 
 Rolling objects and 

an inclined plane 
 Constant velocity 

vehicles 

  Acceleration 
 Displacement 
 Distance 
 Linear motion 
 Magnitude 
 Motion 
 Speed 
 Velocity 

 HS-PS2-1 
Forces and 
Interactions 

 HS-PS3-2 
Forces and 
Interactions 
 

 
 
 

P2.1D 
Describe and analyze the 
motion that a position-time 
graph represents, given the 
graph.[Pg. 321] 

 Given a motion 
graph, students sill 
recreate the motion 
using their bodies 
and movement 

P2.1A 
Calculate the average speed 
of an object using the 
change of position and 
elapsed time. [Pg. 320-324] 

  

P2.1C 
Create line graphs using 
measured values of position 
and elapsed time. [Pg. 8-35] 

  

P2.2C 
Describe and analyze the 
motion that a velocity-time 
graph represents, given the 
graph. [Pg. 322] 

 Given data, create a 
line graph of position 
vs. time 

P2.2B 
Use the change of speed 
and elapsed time to 
calculate the average 
acceleration for linear 
motion. [Pg. 320-330] 

 Design an 
experiment that 
proves a provided 
average acceleration 

P3.4B 
Identify forces acting on 
objects moving with constant 
velocity (e.g., cars on a 
highway). [Pg. 320-330] 

 Create a poster or a 
diagram of forces 
acting on a given 
moving object 
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Supplemental Materials  

Career Connections to 
Industry 

o Automobile Design 
o Engineering 
o Transportation 
o Aeronautical Industry 
o Race Car Design 

 
 



Genesee County 9th Grade Essentials of Physics and Chemistry Curriculum (Flint Community Schools Revisions) Textbook pages are bolded and in 
parentheses in the Content Expectations Section 

Revision jt/tc 7/13  16 

Unit 8: Forces (3.5 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional Examples Assessment Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P3.1A 
Identify the force(s) acting 
between objects in “direct contact” 
or at a distance. [pg. 231-336, 
346, 350] 

 Newton’s Laws  Design a diagram  Action force 
 Air resistance 
 Electro-

magnetic force 
 Gravity 
 Inertia 
 Kinetic friction 
 Net force 
 Newton 
 Nuclear 
 Reaction force 
 Static friction 
 Weight 
 Work 

 HS-PS2-2 
Forces and 
Interactions 

 HS-PS2-3 
Forces and 
Interactions 

 

P3.2A 
Identify the magnitude and 
direction of everyday forces (e.g., 
wind, tension in ropes, pushes 
and pulls, weight).[Pg. 331-336] 

 Students will use a 
weather vane to prove 
direction and magnitude 
of wind 
Lab experiments that use 
spring scales 

 

P3.3A 
 
 
 
Identify the action and reaction 
force from examples of forces in 
everyday situations (e.g., book on 
a table, walking across the floor, 
pushing open a door). 
[Pg. 346-350] 

 Newton’s 3rd Law Kinesthetic: Students 
describe the 
action/reaction force of 
movement 

Visual: Students will watch 
a short video clip of a 
sports game and name all 
action/reaction examples 
within the video 

P3.4A 
Predict the change in motion of an 
object acted on by several forces. 
[Pg. 346] 

 Activity: Students 
construct small sail boats 
and name the various 
applied forces 

 

P3.4C 
Solve problems involving force, 
mass, and acceleration in linear 
motion (Newton’s second law). 
[Pg. 349] 

 Newton’s 2nd Law 
 Force = Mass x 

Acceleration 

  

P3.2C 
Calculate the net force acting on 
an object.[Pg. 331-337] 

  Net force diagrams 

P3.2B 
Compare work done in different 
situations. [Pg. 378] 

 Work = Force x 
Distance 

 Students determine if work 
is performed given various 
situations 

P3.6C 
Explain how your weight on Earth 
could be different from your weight 
on another planet. [Pg. 352-355] 

   

P3.6A 
Explain earth-moon interactions 
(orbital motion) in terms of forces. 

 Orbital motion Kinesthetic: Student 
groups act out the earth-
moon interactions 

Diagram the interactions 
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[Pg. 331] 
 
 
 

P3.6B 
Predict how the gravitational force 
between objects changes when 
the distance between them 
changes. [Pg. 357] 

   

 

Supplemental Materials  

Career Connections to 
Industry 

o Engineering 
o Physicist 
o Aeronautics 
o Architecture 
o Demolition 
o National Transportation Safety Board 
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Unit 9: Circular Motion (This is a bridge unit to Energy Transformations) (1.5 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and Math 
Equations 

Proposed NGSS 
Standards 

 

P3.4D 
Identify the force(s) acting on 
objects moving with uniform 
circular motion (e.g., a car on 
a circular track, satellites in 
orbit). [Pg. 349] 

 Newton’s 2nd Law  Build a race track. 
 Watch roller coaster 

footage 

 Diagram the 
forces acting on a 
car moving around 
a track, including 
circular turns 

 Research and 
report on a 
degrading satellite 
orbit 

 Acceleration 
 Average 

acceleration 
 Average velocity 
 Circular motion 
 Inverse 
 Linear motion 
 Mass 
 Motion diagrams 
 Net force 
 One-dimensional 

motion 
 Periodic motion 
 Proportional 
 Two-dimensional 

motion 
 Uniform 
 Uniform circular 

motion 

 HS-PS2-1 
Forces and 
Interactions 

 HS-PS2-2 
Forces and 
Interactions 

 HS-PS2-3 
Forces and 
Interactions 

 HS-PS3-2 
Energy 

 

P2.1E 
Describe and classify various 
motions in a plane as one 
dimensional, two dimensional, 
circular, or periodic. 
[Pg. 318-324] 

 One axis (straight 
line) 

   

P2.1F 
Distinguish between rotation 
and revolution and describe 
and contrast the two speeds of 
an object like the Earth. (Page 
755) 

 Kinesthetic: Students 
will act out rotation and 
revolution 

  
 

 

P2.1B 
Represent the velocities for 
linear and circular motion 
using motion diagrams (arrows 
on strobe pictures).[Pg. 318] 

 Arrows on strobe 
pictures 

 Motion diagrams 

  Draw diagrams of 
linear and circular 
motion 

P2.2D 
State that uniform circular 
motion involves acceleration 
without a change in speed. 
[Pg. 325-330] 

 Velocity = Speed 
with Direction added 
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Supplemental Materials  

Career Connections to 
Industry 

o Civil Engineer 
o Recreational Director 
o Aeronautics 
o Communications Industry 
o Geology 
o Astronomy 
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Unit 10: KE/PE Energy Transformations (3.5 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P4.3A 
Identify the form of energy in given 
situations (e.g., moving objects, stretched 
springs, rocks on cliffs, energy in food). 
[Pg. 392] 
P.4.3d  Rank the amount of kinetic 
energy from highest to lowest of 
everyday examples of moving objects. 
(Pages 400-403) 
P.4.3e  Calculate the changes in kinetic 
and potential machines in simple 
mechanical systems (e.g. pendulums, 
rollercoasters, ski-lifts) using the 
formulas for kinetic energy and potential 
energy.[Pg. 392] 
P.4.3.f  Calculate the impact speed ( 
ignoring air resistance) of an object 
dropped form a specific height or the 
maximum height reached by an object 
(ignoring air resistance), given the initial 
vertical velocity.[Pg. 394-395] 

  Non-linguistic 
representations 
of energy 
diagrams 

 Measuring P.E./K.E. of 
objects at different 
heights 

 Chemical 
potential 
energy 

 Elastic potential 
energy 

 Energy 
conversions 

 Energy transfer 

 Energy trans-
formations 

 External energy 
source 

 Gravitational 
potential 
energy 

 Kinetic energy 

 Law of 
Conservation of 
Energy 

 Potential 
energy 

 HS-PS2-4 
Forces and 
Interactions 

 HS-PS3-1 
Energy 

 HS-PS3-3 
Energy 

 HS-PS3-4 
Energy 

 
 

P4.3B 
Describe the transformation between 
potential and kinetic energy in simple 
mechanical systems (e.g., pendulums, 
roller coasters, ski lifts). 
[Pg. 392] 

 Explain the difference 
between transfer and 
transformation 

 ONLY Potential and 
Kinetic Energy 

 Pendulum, Roller 
Coasters, Ski Lifts 

 Construct a 
pendulum 

 Construct a 
roller coaster 

 Diagram the energy 
transformations in a 
pendulum 

P4.2C 
Explain how energy is conserved in 
common systems (e.g., light incident on a 
transparent material, light incident on a leaf, 
mechanical energy in a collision). 
[Pg. 399] 

 ONLY Light Energy 
and Mechanical 
Energy 

 Focus on energy being 
converted to thermal 

  

P4.2B 
Name devices that transform specific types 
of energy into other types (e.g., a device 
that transforms electricity into motion). 
[Pg. 392] 

 Naming of devices that 
transform one type of 
energy into another 
form of energy (toaster, 
generator) 

 Kinetic sculpture 
– wind up toys 

 Students report on 
home devices in their 
environments that are 
examples of motion 
transformations. i.e. 
battery operated clock 

P4.2A 
Account for and represent energy transfer 
and transformation in complex processes 
(interactions). 
[Pg. 400-403] 

 Photosynthesis 

 Tracing of energy 
sources and sequence 

 Energy Pyramid 
 Energy Flow-

diagram 

 Conduct an 
experiment that tests 
varying wattages of 
light and its effect on 
plant growth 
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P4.2D 
Explain why all the stored energy in 
gasoline does not transform to mechanical 
energy of a vehicle. 
[Pg. 400-403] 

 

 Heat and friction   

P4.3C 
Explain why all mechanical systems require 
an external energy source to maintain their 
motion. 
[Pg. 346-347] 

 Newton’s 1st Law 

 Friction and heat 
  Diagram a system and 

show sources of 
energy loss 

P4.1A 
Account for and represent energy into and 
out of systems using energy transfer  
diagrams. 
 
 
[Pg. 400-403] 

 Energy transfers and 
the interactions 

  Diagram a system and 
show sources of 
energy loss 

P4.1B 
Explain instances of energy transfer by 
waves and objects in everyday activities 
(e.g., why the ground gets warm during the 
day, how you hear a distant sound, why it 
hurts when you are hit by a baseball). 
[Pg. 378-381] 
P4.1c  Explain why work has a more 
precise scientific meaning than the 
meaning of work in everyday language. 
(Page 378) 
P4.1d Calculate the amount of work 
done on an object that is moved from 
one position to another. 
[Pg. 380] 
P4.1e Using the formula for work, derive 
a formula for change in potential energy 
of an object lifted a distance h.[Pg.391] 

 Energy transfers in 
waves and objects 

 Hot pack vs. 
cold pack 

 Conduction, 
convection and 
radiation lab 

 

 

Supplemental Materials  

Career Connections to Industry o Amusement Parks 
o Video Gaming  
o Aerospace 
o Energy Research 
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o Transportation 
o Chemical Industry 
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Unit 11: Electrical Energy (3 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P3.7A 
Predict how the electric force 
between charged objects varies 
when the distance between them 
and/or the magnitude of charges 
change. [Pg. 530-531] 

 Attraction and 
Repulsion 

   Amperes 
 Bulb 
 Complete circuit 
 Current 
 Electric force 
 Furnace 
 Generator 
 Heat 
 Household 

appliances 
 Light 
 Load 
 Magnitude 
 Motion 
 Negative charge 
 Open circuit 
 Parallel circuit 
 Positive charge 
 Potential difference 
 Power source 
 Resistance 
 Schematic 

diagrams 
 Series circuit 
 Short circuit 
 Sound 
 Static charge 
 Switch 
 Transformer 
 Van de Graaff 

Generator 
 Voltage 
 Volts 

 HS-PS2-4 Forces 
and Interactions 

 HS-PS2-5 Forces 
and Interactions 

 HS-PS3-1  
Energy 

 HS-PS3-3 
Energy 

 HS-PS3-4 
Energy 

 HS-PS3-5 
Energy 

 

P3.7B 
Explain why acquiring a large 
excess static charge (e.g., pulling off 
a wool cap, touching a Van de 
Graaff generator, combing) affects 
your hair. 
[Pg. 578-579] 
P3.7c Draw the redistribution of 
electric charges on a neutral 
object when a charged object is 
brought near. 
[Pg. 533] 
P3.7d Identify examples of 
induced static charges. 
[Pg. 535] 
P3.7e Explain why an attractive 
force results from bringing a 
charged object near a neutral 
object. [Pg. 533] 
P3.7f Determine the new electric 
force on charged objects after 
they touch and are then 
separated. 
[Pg.534-536] 
P3.7g Propose a mechanism 
based on electric forces to 
explain current flow in an electric 
circuit. [Pg. 546-552] 

 Charges due to 
electron movement 

 Materials that result or 
cause static charge 

Demonstrate the use of 
Van de Graaff generator, 
charged fabric, etc. 

Draw a diagram showing 
the static charges 
affecting hair 

P4.10A 
Describe the energy transformations 
when electrical energy is produced 
and transferred to homes and 
businesses. [Pg. 398-399] 

 Application of 
electrical circuits in a 
home/business 

 Step-up and Step-
down 

Ask students to explain 
the transformations that 
are occurring while they 
are using an electrical 
appliance in class 

Diagram and map energy 
transformations 

P4.10B 
Identify common household devices 
that transform electrical energy to 
other forms of energy, and describe 
the type of energy 
transformation.[Pg. 398-399] 
 

 Students will participate in 
a station lab, in which they 
identify and explain the 
function/transformations 
that household devices 
produce 
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P4.10D 
Discriminate between voltage, 
resistance, and current as they 
apply to an electric circuit. 
[Pg. 542] 

   

P4.10C 
Given diagrams of many 
different possible connections of 
electric circuit elements, identify 
complete circuits, open circuits, 
and short circuits and explain the 
reasons for the classification. 
[Pg. 549] 

 Any object that 
uses current 

Design a circuit board www.phet.colorado.edu 

 
 
 

Supplemental Materials  

Career Connections to 
Industry 

o Construction 
o Energy 
o Transportation 
o Manufacturing 
o Telecommunications 
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Unit 12: Waves (2 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P4.5A 
Identify everyday examples of 
energy transfer by waves and 
their sources. [Pg. 454-462] 

 Energy 
transformation 

   Amplitude 
 Frequency 
 Longitudinal wave/ 

compression wave 
 Mechanical wave 
 Rarefaction 
 Speed 
 Transverse wave 
 Wave crest 
 Wave length 
 Wave trough 

 HS-PS4-1  
Waves and 
Electromagnetic 
Radiation 

 HS-PS4-3  
Waves and 
Electromagnetic 
Radiation 

 HS-PS4-4  
Waves and 
Electromagnetic 
Radiation 

 HS-PS4-5 
Waves and 
Electromagnetic 
Radiation 

P4.5B 
Explain why an object (e.g., 
fishing bobber) does not move 
forward as a wave passes 
under it.[Pg. 454-462] 

  Demonstrate a 
bobber and wave 
movement 

Draw the movement of 
an object as a wave of 
energy moves through 
it 

 

P4.4B 
Identify everyday examples of 
transverse and compression 
(longitudinal) waves. 
[Pg. 454-462] 

  Slinky 
 Wave tanks, 
 Earthquake wave 

movement 
 

PowerPoint 
presentations of 
various waves 

P4.4C 
Compare and contrast 
transverse and compression 
(longitudinal) waves in terms 
of wavelength, amplitude, and 
frequency. [Pg. 454-462] 

 Energy 
transformation 

  

P4.4A 
Describe specific mechanical 
waves (e.g., on a 
demonstration spring, on the 
ocean) in terms of wavelength, 
amplitude, frequency, and 
speed.[Pg. 460] 
 
 
 
 
 
 
 
 
 
 
 

  Kinesthetic: human 
body waves 

Analysis of a video 
showing wave 
movement, identifying 
wave parts 
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Supplemental Materials  

Career Connections to 
Industry 

o Oceanography 
o Fishery 
o Meteorology 
o Seismology 
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Unit 13: Sound and Light (2 weeks) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P4.5D 
Explain how waves propagate 
from vibrating sources and why 
the intensity decreases with the 
square of the distance from a 
point source. [Pg. 454-462] 

 Wave tank. 
Decibel meter 
 

 
 

 Absorption 
 Amplify 
 Angle of incidence 
 Angle of reflection 
 Concave 
 Convex 
 Decibel 
 Diffuse reflection 
 Electromagnetic 

spectrum 
 Energy 
 Frequency 
 Infrasound 
 Law of Reflection 
 Light ray 
 Opaque 
 Point source 

intensity 
 Radar 
 Radio wave 
 Reflection 
 Refraction 
 Scattering 
 Sound wave 
 Transmission 
 Translucent 
 Transparent 
 Ultrasound 
 Vacuum 
 Wave length 

 HS-PS4-2  
Waves and 
Electromagnetic 
Radiation 

 HS-PS4-3  
Waves and 
Electromagnetic 
Radiation 

 HS-PS4-4  
Waves and 
Electromagnetic 
Radiation 

 HS-PS4-5  
Waves and 
Electromagnetic 
Radiation 
 

P4.5C 
Provide evidence to support 
the claim that sound is energy 
transferred by a wave, not 
energy transferred by particles. 
[Pg. 476] 

 Students test ability to 
hear each other when 
they move into 
different rooms (with 
walls between) 

 

P4.6B 
Explain why radio waves can 
travel through space, but 
sound waves cannot. 
[Pg. 454-462] 

 Radar and sonar   

P4.6C 
Explain why there is a time 
delay between the time we 
send a radio message to 
astronauts on the moon and 
when they receive it. 
[Pg. 490-498] 
P4.6e Explain why antennas 
are needed for radio, 
television, and cell phone 
transmission and reception. 
[Pg. 490-498] 
P4.6f Explain how radio 
waves are modified to send 
information in radio and 
television programs, radio 
control cars, cell phone 
conversations and GPS 
systems. [Pg. 604-606] 

  Calculate the time 
delay between radio 
wave being sent into 
space and its arrival 
time on a distant 
planet 

P4.5E 
Explain why everyone in a 
classroom can hear one person 
speaking, but why an amplification 
system is often used in the rear of 
a large concert auditorium. [Pg. 
604-606] 

 Students will prepare 
a short presentation 
that is given in the 
classroom and 
repeated in an 
auditorium setting, as 

Determine and 
describe the sources 
of sound amplification 
and/or loss 
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an example of sound 
amplification 

P4.6A 
Identify the different regions on 
the electromagnetic spectrum 
and compare them in terms of 
wavelength, frequency, and 
energy.[Pg. 502-503] 

 Spectral regions 
 Speed of light vs. 

speed of sound 
 

Students will identify 
color based on 
information given in a 
spectral print-out 

Students identify the 
color represented by a 
particular wavelength 
and describe its 
characteristics 

P4.6D 
Explain why we see a distant 
event before we hear it (e.g., 
lightning before thunder, 
exploding fireworks before the 
boom). [Pg. 491] 

 Measuring the speed 
of sound 

 

Supplemental Materials  

Career Connections to 
Industry 

o Medicine 
o Architecture 
o Ultrasound/diagnostics 
o Aeronautics 
o Acoustical Engineer 
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Unit 13: Sound and Light  (continued) 

Content Expectations 
Clarification/ 

Concepts 
Instructional 

Examples 
Assessment 
Techniques 

Vocabulary and 
Math Equations 

Proposed NGSS 
Standards 

P4.9B 
Explain how various materials 
reflect, absorb, or transmit light 
in different ways. 
 
 
 
[Pg. 507] 

 Scattered light 
(dispersing light) 

Demonstration- light 
diffraction exercise: 
 
Activity: Students 
compare and contrast  
transmission of light 
using a mirror and a 
matte material 

 Students assess the 
light 

 Absorbing/reflecting 
ability of various 
material 

 Construction of a 
model house using 
various material to 
prove absorption or 
reflection of light 

 
See previous page 

 
See previous page 

P4.8B 
Predict the path of reflected light 
from fl at, curved, or rough 
surfaces (e.g., fl at and curved 
mirrors, painted walls, paper). 
[Pg. 507] 

 Demonstration of a 
concave and convex 
mirror 

 Students will 
correctly estimate 
the path of the light 
from various 
surfaces 

 

P4.8A 
Draw ray diagrams to indicate 
how light reflects off objects or 
refracts into transparent media. 
[Pg. 507] 
P4.8e Given an angle of 
incidence and indices of 
refraction of two materials, 
calculate the path of a light 
ray incident on the boundary 
(Snell’s Law) [Pg. 512] 

   

P4.9A 
Identify the principle involved 
when you see a transparent 
object (e.g., straw, a piece of 
glass) in a clear liquid. 
 [Pg. 512-513] 

 Index of refraction   

P4.9C 
Explain why the image of the 
Sun appears reddish at sunrise 
and sunset.[Pg. 517] 

 Demonstration – Shine 
light through a filled 
tank, and again with 
added milk 

 

Supplemental Materials  
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Career Connections to 
Industry 

o Construction 
o Fabric Design 
o Energy Engineer 
o Extreme Sports 
o Architect 
o Paint Manufacturer 
o Automobile Technology 
o Entertainment 
 

Brooks, Gould, SG August 07 


