Physical Science Study Guide
1st Semester, 2008
Textbook Chapters 1, 2, 15-23

Major Concepts/ Skills:		Concepts/Skills to Maintain:
Classifications of Matter		Characteristics of Science
Atomic Theory/Configuration	Records investigations clearly and accurately
Periodicity			Uses scientific tools
Bonding/Nomenclature		Interprets graphs, tables, and charts
Chemical Reactions		Writes clearly
Law of Conservation of Matter	Uses proper units
Solutions			Organizes data into graphs, tables, charts
Acid/Base Chemistry		Uses models
Phase Changes			Asks quality questions
Energy Transformation		Uses technology
				Uses safety techniques
Analyzes data via calculations and inference
				Recognizes the importance of explaining data with precision and accuracy

SPS1. Students will investigate our current understanding of the atom.
a. Examine the structure of the atom in terms of
• proton, electron, and neutron locations.
• atomic mass and atomic number.
• atoms with different numbers of neutrons (isotopes).
• atoms with different numbers of protons.
b. Compare and contrast ionic and covalent bonds in terms of electron movement.
SPS2. Students will explore the nature of matter, its classifications, and its system for naming types of matter.
a. Calculate density when given a means to determine a substance’s mass and volume.
b. Predict formulas for stable binary ionic compounds based on balance of charges.
c. Use IUPAC nomenclature for transition between chemical names and chemical formulas of
• binary ionic compounds (containing representative elements).
• binary covalent compounds (i.e. carbon dioxide, carbon tetrachloride).
d. Demonstrate the Law of Conservation of Matter in a chemical reaction.
e. Apply the Law of Conservation of Matter by balancing the following types of chemical equations:
• Synthesis
• Decomposition
• Single Replacement
• Double Replacement
SPS3. Students will distinguish the characteristics and components of radioactivity.
a. Differentiate between alpha and beta particles and gamma radiation.
b. Differentiate between fission and fusion.
c. Explain the process half-life as related to radioactive decay.
d. Describe nuclear energy, its practical application as an alternative energy source, and its potential problems.
SPS4. Students will investigate the arrangement of the Periodic Table.
a. Determine the trends of the following:
• Number of valence electrons
• Types of ions formed by representative elements
• Location of metals, nonmetals, and metalloids
• Phases at room temperature
b. Use the Periodic Table to predict the above properties for representative elements.
SPS5. Students will compare and contrast the phases of matter as they relate to atomic and molecular motion.
a. Compare and contrast the atomic/molecular motion of solids, liquids, gases and plasmas.
b. Relate temperature, pressure, and volume of gases to the behavior of gases.
SPS6. Students will investigate the properties of solutions.
a. Describe solutions in terms of
• solute/solvent
• conductivity
• concentration
b. Observe factors affecting the rate a solute dissolves in a specific solvent.
c. Demonstrate that solubility is related to temperature by constructing a solubility curve.
d. Compare and contrast the components and properties of acids and bases.
e. Determine whether common household substances are acidic, basic, or neutral.
SPS7. Students will relate transformations and flow of energy within a system.
b. Investigate molecular motion as it relates to thermal energy changes in terms of conduction, convection, and radiation.
d. Explain the flow of energy in phase changes through the use of a phase diagram.

Vocabulary
1. 
2. Science
3. Scientific Method
4. Beaker
5. Graduated Cylinder
6. Triple-beam Balance
7. Test Tube
8. Tongs
9. Ring Stand
10. Bunsen Burner
11. Hypothesis
12. Theory
13. Scientific Law
14. Analysis
15. Conclusion
16. Experiment (controlled)
17. Variable
18. Independent Variable
19. Dependent Variable
20. Control Variable
21. Experimental Group
22. Control Group
23. Constant
24. Standard of Measure
25. SI System
26. Mass
27. Length
28. Volume
29. Time
30. Kilo-
31. Hecto-
32. Deca-
33. Deci-
34. Centi-
35. Milli-
36. Meter
37. Gram
38. Second
39. Density
40. Liter
41. Degree
42. Celsius
43. Kelvin
44. Graph
45. Line Graph
46. Y-axis
47. X-axis
48. Scale
49. Data Point
50. Label
51. Graph Title
52. Bar Graph
53. Slope
54. Pie Graph
55. Matter
56. Pure Substance
57. Element
58. Compound
59. Mixture
60. Homogeneous Mixture
61. Heterogeneous Mixture
62. Solution
63. Alloy
64. Amalgam
65. Aqueous Solution
66. Colloid
67. Tyndall Effect
68. Suspension
69. Physical Property
70. Physical Change
71. Solid
72. Liquid
73. Gas
74. Plasma
75. Melting
76. Freezing
77. Vaporization
78. Boiling
79. Evaporation
80. Condensation
81. Melting Point
82. Freezing Point
83. Boiling Point
84. Dew Point
85. Sublimation
86. Chemical Property
87. Chemical Change
88. Chemical Reaction
89. Chemical Equation
90. Law of Conservation of Mass
91. Kinetic Theory of Matter
92. Crystal Lattice
93. Heat of Fusion
94. Heat of Vaporization
95. Plasma
96. Thermal Expansion
97. Temperature
98. Thermal Energy
99. Amorphous Solid
100. Supercooled Liquid
101. Heat
102. Atom
103. Element Symbol
104. Proton
105. Neutron
106. Nucleon
107. Nucleus
108. Electron
109. Energy Level
110. Electron Cloud
111. Atomic Number
112. Mass Number
113. Isotope
114. Average Atomic Mass
115. Group
116. Period
117. Valence Electron
118. Electron Dot Diagram
119. Metal
120. Luster
121. Ductile
122. Malleable
123. Conductor
124. Insulator
125. Brittle
126. Metalloid
127. Semiconductor
128. Radioactivity
129. Alpha Particle
130. Beta Particle
131. Gamma Ray
132. Emission
133. Half-life
134. Fission
135. Fusion
136. Nuclear Chain Reaction
137. Metallic Bonding
138. Alkali Metals
139. Alkaline Earth Metals
140. Transition Metals
141. Aqueous Solution
142. Transuranium Elements
143. Synthetic Elements
144. Halogens
145. Noble Gases
146. Diatomic Molecules
147. Salt
148. Chemical Formula
149. Chemical Bond
150. Ion
151. Ionic Bond
152. Anion
153. Cation
154. Covalent Bond
155. Molecule
156. Polar Covalent Molecule
157. Nonpolar Covalent Molecule
158. Binary Compound
159. Oxidation Number
160. Charge
161. Polyatomic Ion
162. Hydrate
163. Prefix
164. Mono-
165. Di-
166. Tri-
167. Tetra-
168. Penta-
169. Hexa-
170. Hepta-
171. Octa-
172. Reactant
173. Product
174. Yield Arrow
175. Coefficient
176. Subscript
177. Balanced Chemical Equation
178. Synthesis Reaction
179. Decomposition Reaction
180. Single-Replacement Reaction
181. Double-Replacement Reaction
182. Neutralization Reaction
183. Acid
184. Base
185. Combustion Reaction
186. Exothermic Reactions
187. Endothermic Reactions
188. Catalyst
189. Activation Energy
190. Inhibitor
191. Solute
192. Solvent
193. Solubility
194. Soluble
195. Insoluble
196. Solution Process
197. Agitation
198. Surface Area
199. Saturated Solution
200. Unsaturated Solution
201. Supersaturated Solution
202. Ionization
203. Electrolyte
204. Dissociation
205. Freezing Point Depression
206. Boiling Point Elevation
207. Indicator
208. pH



Formulas and Processes
1. Identifying the type of matter
2. Steps of the Scientific Method
3. Designing an experiment to test a hypothesis
4. Differences between hypotheses, theories, and laws
5. Process of a Controlled Experiment
6. Reading and Constructing Graphs
7. Converting Units in the SI system
8.  Choosing/Using the correct units in the SI system
9. Names and symbols of elements
10. Counting protons, neutrons, and electrons in an atom
11. Identifying isotopes of an element
12. Relating particle motion to the phase of matter and the amount of energy and available pressure in substances
13. Relating the construction of the atom and how subatomic particles determine the properties of the atom
14. Relating an element’s position on the Periodic Table to the properties of that element
15. Discerning between Metals, Nonmetals, and Metalloids
16. Identifying radioactivity based on penetrating ability
17. Discerning between fusion and fission
18. Determining the nuclear result of a radioactive particle emission
19. Identifying the type of chemical bonding between elements (several factors)
20. Correctly formulating (including oxidation numbers and polyatomic ions), naming, balancing, and identifying the types of chemical equations
21. Relating solubility based on particle motion and polarity of the solutes and solvents
22. Discerning between saturated, unsaturated, and supersaturated solutions, and the process of changing between these definitions
23. Identifying acids and bases (including pH) and the process of neutralization and its products
24. Discerning between endothermic and exothermic reactions
25. Analyzing the effects of constructed solutions, including pH
