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	Code
	Content Expectation

	C2.5x
	Nuclear Stability Nuclear stability is related to a decrease in potential energy when the nucleus forms from protons and neutrons. If the neutron/proton ratio is unstable, the element will undergo radioactive decay. The rate of decay is characteristic of each isotope; the time for half the parent nuclei to decay is called the half-life. Comparison of the parent/daughter nuclei can be used to determine the age of a sample. Heavier elements are formed from the fusion of lighter elements in the stars. 

	C2.5a
	Determine the age of materials using the ratio of stable and unstable isotopes of a particular type.

	C3.5x
	Mass Defect Nuclear reactions involve energy changes many times the magnitude of chemical changes. In chemical reactions matter is conserved, but in nuclear reactions a small loss in mass (mass defect) will account for the tremendous release of energy. The energy released in nuclear reactions can be calculated from the mass defect using E = mc2. 

	C3.5a
	Explain why matter is not conserved in nuclear reactions.

	C4.7x
	Solutions The physical properties of a solution are determined by the concentration of solute. 

	C4.7b
	Compare the density of pure water to that of a sugar solution.

	C4.8
	Atomic Structure Electrons, protons, and neutrons are parts of the atom and have measurable properties, including mass and, in the case of protons and electrons, charge. The nuclei of atoms are composed of protons and neutrons. A kind of force that is only evident at nuclear distances holds the particles of the nucleus together against the electrical repulsion between the protons. 

	C4.8A
	Identify the location, relative mass, and charge for electrons, protons, and neutrons.

	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.

	C4.8C
	Recognize that protons repel each other and that a strong force needs to be present to keep the nucleus intact.

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

	C4.10
	Neutral Atoms, Ions, and Isotopes A neutral atom of any element will contain the same number of protons and electrons. Ions are charged particles with an unequal number of protons and electrons. Isotopes are atoms of the same element with different numbers of neutrons and essentially the same chemical and physical properties. 

	C4.10A
	List the number of protons, neutrons, and electrons for any given ion or isotope.

	C4.10B
	Recognize that an element always contains the same number of protons.

	C4.10x
	Average Atomic Mass The atomic mass listed on the periodic table is an average mass for all the different isotopes that exist, taking into account the percent and mass of each different isotope. 

	C4.10e
	Write the symbol for an isotope, AXZ , where Z is the atomic number, A is the mass number, and X is the symbol for the element.

	C5.2
	Chemical Changes Chemical changes can occur when two substances, elements, or compounds interact and produce one or more different substances whose physical and chemical properties are different from the interacting substances. When substances undergo chemical change, the number of atoms in the reactants is the same as the number of atoms in the products. This can be shown through simple balancing of chemical equations. Mass is conserved when substances undergo chemical change. The total mass of the interacting substances (reactants) is the same as the total mass of the substances produced (products). 

	C5.2C
	Draw pictures to distinguish the relationships between atoms in physical changes in terms of the properties of the reactants and products.


