	Essential Understanding
	Science 9
	Biology
	Chemistry
	Physics
	AP Environmental Science & Natural Resources
	Earth Science
	Electronics
	AP Biology
	Biotechnology
	Taught in MS
	Tested in MS

	The physical properties of compounds reflect the nature of the interactions among its molecules.
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	Outer electrons govern the chemical properties of the element.
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	An element is composed of a single type of atom.
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	The pattern of the outermost electrons can be displayed through use of periodic table.
	(
	
	(
	
	(
	
	
	(
	
	(
	

	Matter has properties that allow predictions to be made on the atomic and molecular levels.
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	Matter can be identified and described on the basics of its properties.
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	Energy and nature are interrelated (E=mc).
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	When energy is converted that is some loss of useable energy and the loss can be measured.
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	The outward transfer of earth’s internal heat drive convection in the mantle. 
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	Heat consists of random motion and vibration of atoms.
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	The higher the temperature the greater the atom motion.
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	Electromagnetic waves result when a charged object is accelerated.
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	Electromagnetic radiation can be reflected, refracted, absorbed, scattered, polarized, or diffracted.
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	Each kind of atom or molecule can gain or lose energy only in particular discrete amounts.  Wavelengths can be used to identify the substance.
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	The energy for live derives from the sun.
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	Fusion, primarily of hydrogen, is the process responsible for the energy of the sun and other stars.
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	Solar energy is transferred to earth by electromagnetic waves.
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	There is resistance to the flow of electricity in both insulators and conductors.
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	Uses of different circuits accomplish different purposes.
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	Sound is a wave that requires a medium and has intensity, frequency, and wavelength.
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	Sound intensity, frequency, and wavelength can be measured.
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	All energy can be considered either kinetic energy or potential energy dependent upon relative position and motion.
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	Isotopes, which are atoms of an element with different neutron numbers, can be radioactive and emit radiation at a certain rate.
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	A large nucleus can be split into smaller pieces (fission) and releases energy.
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	The joining of two nuclei requires high pressure and temperature (fusion) and releases energy.
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	Bonds are created when electrons are transferred or shared.
	(
	
	(
	
	(
	
	
	(
	
	(
	

	Solids, liquids, and gases differ in the distances and angles between molecules or atoms.
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	Carbon atoms can bond to one another in chains, rings, and branching networks to form polymers.
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	Chemical reactions may release or consume energy, since different energy levels are associated with different configurations of atoms and molecules.
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	Fossil fuels release heat and light when burned.
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	Living organisms change energy forms.
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	Cell functions involve chemical reactions (e.g. food, 
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	Work is measured in energy units.  
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	Work results in energy transfer.
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	Objects change their motion only when a net force is applied.
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	When the quantity of energy decreases in one place or form, the quantity will increase in other places or forms by the same amount.
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	Gravitation is a universal force that each mass exerts on all other masses.
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	Matter can occur as solid, liquid, gas, or plasma.
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	Conversions between states can be explained by kinetic-molecular theory and the atomic model.
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	Temperature increases as the average kinetic energy of atoms or molecules increases.
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	Waves of different types and frequencies carry different amounts of energy.
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	The energy carried by photons of light increases from red through orange, yellow, green, blue and violet.
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	The total energy of the universe is constant.
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	Energy is transferred, but not destroyed.
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	The matter involved becomes steadily less ordered.
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	Everything tends to become less organized and less orderly over time.
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	Humans have changed natural ecosystem boundaries.
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	Humans use resources to maintain and improve their 
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	Organisms cooperate and compete in ecosystems.
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	Resources are finite.
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	Organisms have the capacity to produce populations that are of infinite size; however environment and resources are limited.
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	A large number of significant chemical reactions involve the transfer of electrons.
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	The breakdown of some food molecules can be stored.
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	Many social issues depend on scientific knowledge.
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	Progress in science and technology can be affected by social issues and challenges.
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	New technologies involve the assessment of risks, costs, and benefits.
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	Biomass decreases higher in the system.
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	There are two main interconnected global food webs.
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	Atoms cycle in living and non-living components.
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	Energy flows in one direction in ecosystems.
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	Science investigation is multidisciplinary.
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	Science is influenced by culture.
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	Ethics rule scientific endeavors.
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	Science and technology have differences and similarities.
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	Scientific knowledge is experimentally verifiable.
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	Society has been affected by significant advances.
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	Unbalanced forces produce measurable changes in the motion of an object.
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	Acceleration of an object is proportional to the net force acting on it.
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	The severity of disease symptoms is dependent on many factors such as human resistance and the disease organism.
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	Personal choices and ethnic background may affect health.
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	An individual’s mood and behavior may be modified by substances (drugs).
	
	(
	
	
	
	
	
	(
	
	
	

	Selection of foods and eating patterns determine nutritional balance.
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	Families serve basic needs, especially for young children.
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	Sexuality is basic to the physical, mental, and social development of humans.
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	Earth’s systems are driven by the flow of the sun’s energy.
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	Movement of matter between reservoirs is driven by internal and external sources of energy which may change the physical and chemical properties of the matter.
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	Predator/prey populations may be related in predictable ways. 
	(
	(
	
	
	(
	
	
	
	
	
	

	Moving electric charges produce magnetic forces; moving magnets produce electric force.
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	Gravitation is a universal force that each mass exerts on any other mass.
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	Gravity pulls toward the center of the object.
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	Objects are held in orbit by gravity.
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	Humans transfer energy for their own use.
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	Energy transfers result from interactions within and between systems.
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	There are many types of chemical interactions, including endothermic, exothermic, oxidation, photosynthesis, and acid/base.
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	Learning in response to the internal and external environment can cause changes in behavior and responses.
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	Heredity, experience, and natural selection determine actions. 
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	Choice in food, drugs, and sex can influence lifestyle.
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	The characteristics of all organisms are determined by their DNA molecules (i.e. chromosomes).
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	Most human cells contain two copies of each of twenty-two different chromosomes.
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	Biological classifications are hierarchies of groups and subgroups based on similarities, which reflect their evolutionary relationships. 
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	During sexual reproduction, genetic information is transmitted to offspring through the combining of egg and sperm cells that each contain one representative of all of the parents’ chromosome pairs.
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	Chemical reactions move toward an equilibrium condition.
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	Balancing forces explain rest and uniform motion.
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	Systems may exist in several different states of equilibrium.
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	The type(s) of symmetry present is a useful characteristic property for a variety of situations (e.g., molecules, crystals, organisms).
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	Symmetry can take a variety of forms, including bilateral, radial, and point.
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	Symmetry influences function.
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	Some cycles are predictable.
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	The earth cycles many chemicals (oxygen, carbon, nitrogen).
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	Patterns in nature allow prediction, description, and organization.
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	Time scales make it possible to estimate the change of systems over time (e.g. nuclear decay, geologic, chemical)
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	The origin of the universe is not completely understood. 
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	The universe is estimated to be more than 10 billion years old, with theory assuming on original hot dense form.
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	Visible masses in the universe are billions of stars in billions of galaxies.
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	Visible masses in the universe are billions of stars in billions of galaxies.
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	Stars form from hydrogen and helium gas.
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	Stars have life cycles that allow continuous star formation and destruction.
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	Planets form from dust in clouds of matter.
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	The solar system formed from a nebular cloud of dust and gas billions of years ago.
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	Interactions among the solid earth, the oceans, atmosphere, and organisms have created the ongoing evolution of the earth’s systems.
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	Random pairings of genetic materials form unique offspring.
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	There are normal structures and general and specific functions of cells in single-celled and multiple-celled organisms.
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	The complexity and organization of organisms accommodate the need for obtaining, transforming, transporting, releasing, and eliminating the matter and energy used to sustain an organism.
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	Cells have structure that underlies their functions.
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	Either gene expression or protein function regulates cell function.  
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	Cells can differentiate; multi-cellular organisms are highly organized systems of cells.
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	The complexity of organization of natural systems accommodates different needs.
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	Species evolve over time.
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	Evolution is the result of the interactions of potential for a species to increase its numbers, the genetic variation of offspring, a finite supply of life-supporting resources, and natural selection.
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	Within the nucleus, forces of attraction that are stronger than the forces of electrical repulsion hold the nucleus together.  
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	An atom’s electron configuration and especially the outermost electrons establish how the atom can interact with other atoms.
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	Atoms form bonds to other atoms by sharing electrons or transferring them.
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	Atoms can join together in a variety of configurations to form molecules.
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	A variety of phenomena can be explained in terms of changes in the arrangement and motion of atoms and molecules.
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	Rates of reaction among atoms and molecules depend on a number of variables, including frequency of interaction, concentration, pressure, and temperature.
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	Humans can produce changes in natural processes.
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	Interrelationships and interdependencies of organisms may generate ecosystems that remain stable for hundreds of years.
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	Human destruction of habitats may irreversibly affect ecosystems.
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	Matter is made of atoms; atoms are composed of a nucleus and electrons.
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	Atomic nuclei contain protons, neutrons, and even smaller particles.
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	Atoms are held together by electric forces between the negatively charged electrons and positively charged nucleus.
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	Cause and effect relationships occur within and between ecosystems.
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	Both physical and chemical ecosystems have been modified by the human population.
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	Natural ecosystems provide an array of basic processes that affect humans.
	(
	(
	
	
	(
	
	
	(
	
	
	

	All hazards are potentially costly
	(
	
	(
	
	(
	(
	
	
	
	
	

	Natural processes can be hazardous to life.
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	Natural hazards can occur at different rates.
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