Matter and Change
· Define chemistry, mass, matter
· Branches of chemistry
· What is the difference between the physical properties and chemical properties of matter
· Classify changes of matter as physical or chemical
· Explain the gas, liquid, and solid states in terms of particle arrangement
· What is the difference between mixture and pure substance?
· What is the difference between homogeneous and heterogeneous mixtures?
· Explain why elements and compounds are considered pure substances
· Describe the arrangement of the periodic table (metals, non metals, metalloids, groups, periods)
· List the characteristics that distinguish metals, nonmetals, and metalloids
Measurements and calculations
· What are the steps of the scientific method
· What is the difference between qualitative and quantitative observations
· Describe the differences between hypotheses, theories, and models
· What is a hypothesis, model
· Distinguish between a quantity, a unit, and a measurement standard
· Name SI units for length, mass, time, volume, and density
· What is the difference between mass and weight
· Know how to calculate density
· Know how to convert SI measurements (kg g  Mg  pg; etc…)
· Conversion factors (hours  minutes  seconds)
· Distinguish between accuracy and precision
· Significant figures, understand the rules…ex: how many sig. figs are in 0.00402, 1.00490, 105, 53400 (sample problem 2-4 on pg. 47)
· Be able to add, subtract, multiply, and divide number according to the correct number of sig. figures (see sample problem 2-5 on pg. 49)
· Convert measurements into scientific notation (sample problem on pg. 45 and 46)
· Distinguish between inversely and directly proportional relationships
Atoms; the building blocks of matter
· Explain the law of conservation of mass, the law of definite proportions, and the law of multiple proportions
· Who is Democritus
· Who is Dalton (what are some of the essential points to his atomic theory?)
· Who is J.J. Thomson (what did he discover?)
· Summarize Rutherford’s experiment that led to the discovery of the nucleus
· List the properties of protons, neutrons, and electrons
· Define atom
· What is an isotope?
· Define atomic number, mass number, and how do they apply to isotopes?
· Be able to determine the number of protons, neutrons, and electrons on an element (Ex. Carbon has ___ protons, ___neutrons, ___electrons; and chlorine-37 has how many protons, electrons, and neutrons)
· B e able to calculate average atomic mass (ex: what is the atomic mass for Copper if Copper-63 is 69.17% abundant, and Copper-65 is 30.83% abundant)
Arrangement of electrons in Atoms
· What is the relationship among speed, wavelength, and frequency of electromagnetic radiation 
· Be able to calculate speed, wavelength, and frequency of electromagnetic radiation
· What is the dual wave-particle nature of light?
· What is the Electromagnetic spectrum
· Between green and orange, which has a longer wavelength, higher frequency, and higher energy?
· What is a quantum, be able to use E=hv to calculate the amount of energy of a photon of light for a particular color
· What is ground state, excited state (what happens to make an electron move to an excited state, what happens to the amount of energy when a photon of light is given off)
· What is the Bohr model?
· Heisenberg uncertainty principle?
· What is quantum theory?
· How is the modern atomic theory different than the Bohr model?
· Understand the 4 quantum numbers (1. principal quantum number (n) tells the energy level, 2. angular momentum quantum number, gives the shape of the orbital (s, p, d, f), 3. Magnetic quantum number tells the orientation (ex. p has 3 different orientations, d has 5, 4.Spin Quantum number , no two electrons can spin the same way
· List the total number of electrons needed to fully occupy each main energy level
· State the Aubau Principle, The Pauli exclusion principle, and Hund’s rule
· Describe the electron configurations (pg. 107 sample problem, and pg. 114 and 116 sample problems)
Periodic Law
· Explain the roles of Mendeleev and Mosely in the development of the periodic table
· Describe the modern periodic table
· How was the periodic table used to predict the physical and chemical properties of elements
· Locate and name the four blocks of the periodic table explain the reasons for these name (s, p, d, f)
· What are main-group elements? Alkali metals, alkaline earth metals, halogens, noble gases, lanthanides, actinides
· Define atomic radii, ionization energy, electron affinity, and electronegativity
· Compare periodic trends of atomic radii, ionization energy and electronegativity
· Define valence electrons and be able to determine the number of valence electrons (ex. how many valence electrons are in Silicon?)
· What is ionic and covalent bonding?
· Know how to draw Lewis Dot notation for ionic, covalent, and polyatomic ions
· What are polar molecules?

Labs
· Baggie Lab 
· Identify how you know a chemical change occurred
· How did the baggie lab support conservation of mass?
· Rutherford’s Gold Foil Experiment (to show how Rutherford proved that atoms are mostly empty space except for a solid positively charged nucleus)
· How Sweet it is Lab (to test for the presence of sugars in beverages using Benedicts Solution)
· Bean Bag Isotopes Lab (using beans and corn to calculate isotopes)
· Sludge Lab (using chemistry techniques to find an unknown)
· Flame Test Lab (different elements emit different colors of light, use that color emitted to find the wavelength, and then to ultimately calculate the amount of energy)
· Mendeleev’s Periodic Table Lab (to help show patterns in the periodic table)
