Michigan High School Chemistry
Units of Instruction

Discipline: Chemistry

Unit #: 2

Name of Unit: Periodic table

	Code
	Content Expectation

	C4.9
	Periodic Table In the periodic table, elements are arranged in order of increasing number of protons (called the atomic number). Vertical groups in the periodic table (families) have similar physical and chemical properties due to the same outer electron structures. 

	C4.9A
	Identify elements with similar chemical and physical properties using the periodic table.

	C4.9x
	Electron Energy Levels The rows in the periodic table represent the main electron energy levels of the atom. Within each main energy level are sublevels that represent an orbital shape and orientation. 

	C4.9b
	Identify metals, non-metals, and metalloids using the periodic table.

	C4.9c
	Predict general trends in atomic radius, first ionization energy, and electronegativity of the elements using the periodic table.

	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.

	C4.10c
	Calculate the average atomic mass of an element given the percent abundance and mass of the individual isotopes.

	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.

	C5.2x
	Balancing Equations A balanced chemical equation will allow one to predict the amount of product formed. 

	C5.2g
	Calculate the number of atoms present in a given mass of element.

	C5.5
	Chemical Bonds-Trends An atom’s electron configuration, particularly of the outermost electrons, determines how the atom can interact with other atoms. The interactions between atoms that hold them together in molecules or between oppositely charged ions are called chemical bonds. 

	C5.5A
	Predict if the bonding between two atoms of different elements will be primarily ionic or covalent.

	C5.5B
	Predict the formula for binary compounds of main group elements.

	C5.5x
	Chemical Bonds Chemical bonds can be classified as ionic, covalent, and metallic. The properties of a compound depend on the types of bonds holding the atoms together. 

	C5.5c
	Draw Lewis structures for simple compounds.

	C5.5d
	Compare the relative melting point, electrical and thermal conductivity, and hardness for ionic, metallic, and covalent compounds.


                                Michigan High School Chemistry
Units of Instruction

Discipline: Chemistry
Unit #: 3
Name of Unit: Quantum Mechanics

	Code
	Content Expectation

	C2.4x
	Electron Movement For each element, the arrangement of electrons surrounding the nucleus is unique. These electrons are found in different energy levels and can only move from a lower energy level (closer to nucleus) to a higher energy level (farther from nucleus) by absorbing energy in discrete packets. The energy content of the packets is directly proportional to the frequency of the radiation. These electron transitions will produce unique absorption spectra for each element. When the electron returns from an excited (high energy state) to a lower energy state, energy is emitted in only certain wavelengths of light, producing an emission spectra. 

	C2.4a


	Describe energy changes in flame tests of common elements in terms of the (characteristic) electron transitions.

	C2.4b
	Contrast the mechanism of energy changes and the appearance of absorption and emission spectra.

	C2.4c
	Explain why an atom can absorb only certain wavelengths of light.

	C2.4d
	Compare various wavelengths of light (visible and nonvisible) in terms of frequency and relative energy.

	C4.8x
	Electron Configuration Electrons are arranged in main energy levels with sublevels that specify particular shapes and geometry. Orbitals represent a region of space in which an electron may be found with a high level of probability. Each defined orbital can hold two electrons, each with a specific spin orientation. The specific assignment of an electron to an orbital is determined by a set of 4 quantum numbers. Each element and, therefore, each position in the periodic table is defined by a unique set of quantum numbers.

	C4.8e
	Write the complete electron configuration of elements in the first four rows of the periodic table.

	C4.8f
	Write kernel structures for main group elements.

	C4.8g
	Predict oxidation states and bonding capacity for main group elements using their electron structure.

	C4.8h
	Describe the shape and orientation of s and p orbitals.

	C4.8i
	Describe the fact that the electron location cannot be exactly determined at any given time.


