	Science SOL Institutes – Strand Alignment	Force, Motion, and Energy


	Grade K
	K.3	The student will investigate and understand that magnets have an effect on some materials, make some things move without touching them, and have useful applications. Key concepts include
a)	magnetism and its effects; and
b)	useful applications of magnetism.


	Grade One
	1.2	The student will investigate and understand that moving objects exhibit different kinds of motion. Key concepts include
a)	objects may have straight, circular, and back-and-forth motions;
b)	objects may vibrate and produce sound; and
c)	pushes or pulls can change the movement of an object.


	Grade Two
	2.2	The student will investigate and understand that natural and artificial magnets have certain characteristics and attract specific types of metals. Key concepts include
a)	magnetism, iron, magnetic/nonmagnetic, poles, attract/repel; and
b)	important applications of magnetism.


	Grade Three
	3.2	The student will investigate and understand simple machines and their uses. Key concepts include
a)	purpose and function of simple machines;
b)	types of simple machines;
c)	compound machines; and
d)	examples of simple and compound machines found in the school, home, and work environments.


	
	3.11	The student will investigate and understand different sources of energy. Key concepts include
a)	energy from the sun;
b)	sources of renewable energy; and
c)	sources of nonrenewable energy.


	Grade Four
	4.2	The student will investigate and understand characteristics and interactions of moving objects. Key concepts include
a)	motion is described by an object’s direction and speed;
b)	changes in motion are related to force and mass;
c)	friction is a force that opposes motion; and
d)	moving objects have kinetic energy.


	Grade Five
	5.2	The student will investigate and understand how sound is created and transmitted, and how it is used. Key concepts include
a)	compression waves;
b)	vibration, compression, wavelength, frequency, amplitude;
c)	the ability of different media (solids, liquids, and gases) to transmit sound; and
d)	uses and applications of sound waves.


	
	5.3	The student will investigate and understand basic characteristics of visible light and how it behaves. Key concepts include
a)	transverse waves;
b)	the visible spectrum;
c)	opaque, transparent, and translucent;
d)	reflection of light from reflective surfaces; and
e)	refraction of light through water and prisms.


	Grade Six
	6.2	The student will investigate and understand basic sources of energy, their origins, transformations, and uses. Key concepts include
a) potential and kinetic energy;
b) the role of the sun in the formation of most energy sources on Earth;
c) nonrenewable energy sources;
d) renewable energy sources; and	
e) energy transformations.


	                 Physical Science
	PS.6	The student will investigate and understand forms of energy and how energy is transferred and transformed. Key concepts include
a) potential and kinetic energy; and
b) mechanical, chemical, electrical, thermal, radiant, and nuclear energy. 


	
	PS.7	The student will investigate and understand temperature scales, heat, and thermal energy transfer.  Key concepts include
a) Celsius and Kelvin temperature scales and absolute zero;
b) phase change, freezing point, melting point, boiling point, vaporization, and condensation;
c) conduction, convection, and radiation; and
d) applications of thermal energy transfer.


	
	PS.8	The student will investigate and understand the characteristics of sound waves.  Key concepts include
a) wavelength, frequency, speed, amplitude, rarefaction, and compression;
b) resonance; 
c) the nature of compression waves; and 
d) technological applications of sound.


	
	PS.9	The student will investigate and understand the characteristics of transverse waves.  Key concepts include 
a) wavelength, frequency, speed, amplitude, crest, and trough;
b) the wave behavior of light;
c) images formed by lenses and mirrors; 
d) the electromagnetic spectrum; and
e) technological applications of light.


	
	PS.10 The student will investigate and understand the scientific principles of work, force, and motion. Key concepts include
a) speed, velocity, and acceleration;
b) Newton’s laws of motion;
c) work, force, mechanical advantage, efficiency, and power; and 
d) technological applications of work, force, and motion.


	
	PS.11 The student will investigate and understand basic principles of electricity and magnetism. Key concepts include
a) static electricity, current electricity, and circuits; 
b) relationship between a magnetic field and an electric current; 
c) electromagnets, motors, and generators and their uses; and
d) conductors, semiconductors, and insulators.


	Earth Science
	ES.7	The student will investigate and understand geologic processes including plate tectonics. Key concepts include
b) 	tectonic processes.

	
	ES.12	The student will investigate and understand that energy transfer between the sun and Earth and its atmosphere drives weather and climate on Earth. Key concepts include
d) 	weather phenomena and the factors that affect climate including radiation, conduction, and convection.


	Chemistry
	CH.3	The student will investigate and understand how conservation of energy and matter is expressed in chemical formulas and balanced equations. Key concepts include
e) 	reaction types; and 
f) 	reaction rates, kinetics, and equilibrium. 


	
	CH.5	The student will investigate and understand that the phases of matter are explained by kinetic theory and forces of attraction between particles. Key concepts include
d)	phase changes;
e) 	molar heats of fusion and vaporization;
f) 	specific heat capacity;


	Physics
	PH.5	The student will investigate and understand the interrelationships among mass, distance, force, and time through mathematical and experimental processes. Key concepts include
a) linear motion;
b) uniform circular motion;
c) projectile motion;
d) Newton’s laws of motion;
e) gravitation;
f) planetary motion; and
g) work, power, and energy.


	
	PH.6	The student will investigate and understand that quantities including mass, energy, momentum, and charge are conserved. Key concepts include
a) kinetic and potential energy;
b) elastic and inelastic collisions; and
c) mass/energy equivalence.


	
	PH.7	The student will investigate and understand that energy can be transferred and transformed to provide usable work. Key concepts include
a) transfer and storage of energy among systems including mechanical, thermal, gravitational, electromagnetic, chemical, and nuclear systems; and
b) efficiency of systems.


	
	PH.8	The student will investigate and understand wave phenomena. Key concepts include
a) wave characteristics;
b) fundamental wave processes; and
c) light and sound in terms of wave models.


	
	PH.9	The student will investigate and understand that different frequencies and wavelengths in the electromagnetic spectrum are phenomena ranging from radio waves through visible light to gamma radiation. Key concepts include
a) the properties, behaviors, and relative size of radio waves, microwaves, infrared, visible light, ultraviolet, X-rays, and gamma rays; 
b) wave/particle dual nature of light; and
c) current applications based on the respective wavelengths.


	
	PH.10	The student will investigate and understand how to use the field concept to describe the effects of gravitational, electric, and magnetic forces. Key concepts include
a) inverse square laws (Newton’s law of universal gravitation and Coulomb’s law); and
b) technological applications.


	
	PH.11	The student will investigate and understand how to diagram, construct, and analyze basic electrical circuits and explain the function of various circuit components. Key concepts include
a) Ohm’s law;
b) series, parallel, and combined circuits; 
c) electrical power; and
d) alternating and direct currents.


	
	PH.12	The student will investigate and understand that extremely large and extremely small quantities are not necessarily described by the same laws as those studied in Newtonian physics. Key concepts may include
a) wave/particle duality;
b) wave properties of matter;
c) matter/energy equivalence;
d) quantum mechanics and uncertainty;
e) relativity;
f) nuclear physics;
g) solid state physics;
h) nanotechnology;
i) superconductivity; and
j) radioactivity.
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