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wavelengths within the electromagnetic 
spectrum; and explain how the variations 
of wavelength within that range of visible 
light are perceived as differences in color. 

Atomic Structure 
and the Periodic 
Table 

Electronic Structure 

S:PS2:11:3.6 Describe the relationship 
between heat and temperature, explaining 
that heat energy consists of the random 
motion and vibrations of atoms, 
molecules, and ions; and that the higher 
the temperature, the greater the atomic or 
molecular motion. 

Energy Heat and Temperature 

S:PS2:11:3.7 Explain that waves, such as 
light, seismic, sound waves, have energy 
and can transfer energy when they 
interact with matter. 

Waves 
 
Waves 
 
Waves 

Waves 
 
Sound Waves 
 
Electromagnetic Radiation 

S:PS2:11:3.8 Explain that nuclear 
reactions convert a fraction of the mass of 
interacting particles into energy and 
release much greater amounts of energy 
than atomic interactions. 

  

S:PS2:11:3.9 Describe how electrons 
flow easily in some materials, such as 
metals, whereas in insulating materials, 
such as glass, they can hardly flow at all. 

Electricity & 
Magnetism 

Conductors and Insulators 

 

S:PS2:11:3.10 Using information 
provided about chemical changes, draw 
conclusions about the energy flow in a 
given chemical reaction (e.g., exothermic 
reactions, endothermic reactions). 

Chemical Reactions Energy and Chemical Reactions 

 

S:PS3:11 The motion of an object 
is affected by force. 
S:PS3:11.1 Forces 

S:PS3:11:1.1 Explain that magnetic 
forces are related to the action of 
electrons and can be thought of as 
different aspects of a single 
electromagnetic force; and describe how 
the interplay of these forces is the basis 

Electricity & 
Magnetism 

Magnetic Materials 
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for electric motors, generators, radio, 
television, and many other modern 
technologies. 

S:PS3:11:1.2 Recognize that the strength 
of the electric force between two charged 
objects is proportional to the charges and, 
as with gravitation, is inversely 
proportional to the square of the distance 
between them. 

  

S:PS3:11:1.3 Recognize that the strength 
of the gravitational force between two 
masses is proportional to the masses and 
inversely proportional to the square of the 
distance between them. 

Forces Gravity 

S:PS3:11:1.4 Compare the strength of 
nuclear, electromagnetic and gravitational 
forces; and explain that the strength of 
nuclear forces account for the great 
amounts of energy released from the 
nuclear reactions in atomic or hydrogen 
bombs, and in the Sun and other stars. 

  

S:PS3:11:1.5 Recognize that 
electromagnetic forces exist within and 
between atoms. 

Chemical Bonds 
 
Chemical Bonds 

Molecular Shape 
 
Intermolecular Forces 

S:PS3:11:1.6 Recognize that different 
kinds of materials respond to electric 
forces in various ways; and differentiate 
between insulators, semiconductors, 
conductors and superconductors. 

Electricity & 
Magnetism 

Conductors and Insulators 

S:PS3:11:1.7 Describe the difference 
between materials that contain equal 
proportions of positive and negative 
charges and those that have a very small 
excess or deficit of negative charges. 

Atomic Structure 
and the Periodic 
Table 

Atomic Model 

 

S:PS3:11:1.8 Given information (e.g., 
graphs, data, diagrams), use the 

Motion 
 

Motion 
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 relationships between or among force, 
mass, velocity, momentum, and 
acceleration to predict and explain the 
motion of objects. 

Motion 
 
Motion 
 
Motion 
 
Forces 
 
Forces 
 
Forces 

Calculating Speed 
 
Acceleration 
 
Newton’s First Law of Motion 
 
Newton’s Second Law of Motion 
 
Projectile Motion 
 
Newton’s Third Law 

S:PS3:11:2.1 Interpret and apply the laws 
of motion to determine the effects of 
forces on the motion of objects. 

Motion 
 
Motion 
 
Motion 
 
Motion 
 
Forces 
 
Forces 
 
Forces 

Motion 
 
Calculating Speed 
 
Acceleration 
 
Newton’s First Law of Motion 
 
Newton’s Second Law of Motion 
 
Projectile Motion 
 
Newton’s Third Law 

S:PS3:11:2.2 Recognize that apparent 
changes in wavelength can provide 
information about changes in motion; 
explain that the observed wavelength of a 
wave depends upon the relative motion of 
the source and the observer; and relate 
these to the differences between shorter 
and longer wavelengths. 

  

 

S:PS3:11.2 Motion 

S:PS3:11:2.3 Apply the concepts of 
inertia, motion, and momentum to predict 
and explain situations involving forces and 
motion, including stationary objects and 
collisions. 

Motion 
 
Motion 
 
Motion 

Motion 
 
Calculating Speed 
 
Acceleration 
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Motion 
 
Forces 
 
Forces 
 
Forces 

 
Newton’s First Law of Motion 
 
Newton’s Second Law of Motion 
 
Projectile Motion 
 
Newton’s Third Law 

 

S:PS3:11:2.4 Explain the effects on 
wavelength and frequency as 
electromagnetic waves interact with 
matter (e.g., light diffraction, blue sky). 

Waves 
 
Waves 

Wave Properties of Light 
 
Diffraction 

S:PS4:11 The growth of scientific 
knowledge in Physical Science has 
been advanced through the 
development of technology and is 
used (alone or in combination with 
other sciences) to identify, 
understand and solve local and 
global issues. 

   

S:PS4:11.1 Design Technology S:PS4:11:1.1 Recognize that the basic 
principles of energy, work and power are 
related to design technology. 

  

S:PS4:11.2 Tools S:PS4:11:2.1 Identify tools, such as 
thermostats and thermal sensors, and 
explain their use in environmental control 
systems. 

  

PS4.3.A.S:PS4:11:3.1 Explain that power 
systems have a source of energy, a 
process, loads, and some have a 
feedback system. 

  

PS4.3.A.S:PS4:11:3.2 Demonstrate and 
explain how an engine converts chemical 
energy in the form of fuel, into mechanical 
energy in the form of motion. 

Energy Conservation of Energy 

 

S:PS4:11.3 Social Issues (Local 
and Global), Energy, Power, and 
Transportation, Manufacturing 

PS4.3.A.S:PS4:11:3.3 Calculate the Simple Machines Calculating Efficiency 
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efficiency of an engine, and explain why a 
perfectly efficient engine is impossible. 

PS4.3.A.S:PS4:11:3.4 Explain the 
relationship between energy and power. 

Simple Machines Power 

 

PS4.3.B.S:PS4:11:3.5 Explain the 
benefits of standardization of parts. 

  

 

S:PS4:11.4 Career Technical 
Education Connections 

S:PS4:11:4.1 Explain the kinds of 
applications of knowledge and skills 
necessary for jobs/careers specific to the 
physical sciences. 

  

 


