2006 CHEMISTRY I, L2 SYLLABUS
Course Overview

CHEMISTRY I LEVEL 2 (CHEM I L2) (421) 1 credit

Grades 11 and 12

Science Prerequisite: General Science Level 2 and Biology Level 2 with minimum average of 75%
Math Prerequisite: Algebra I, Geometry with minimum average of 80%

Chemistry I Level 2 is designed to give the student a general background in chemical theory and laboratory experimentation. The major areas of study will include atomic structure, the mole, bonding, behavior of gases, reactions, periodic table, liquids, solids, solutions, and thermodynamics.

 Emphasis in this course will include safety procedures in all areas of study in the science laboratory, problem solving, and laboratory techniques to assist the student in developing analytical and critical thinking skills.

 This course is math-based, and expects the student to demonstrate the ability to handle mathematical concepts presented.  Most chapters require the skillful manipulation of numeric values in order to predict an outcome.  It is recommended as a prerequisite that the student enrolled in this course be also concurrently enrolled in Algebra II or Intro Analysis or have already taken these courses.  It is expected that the student has and is able to operate a scientific calculator for use in all areas of this course.
This course expects the student to have independent time available daily for the purpose of reading sources of information, and for problem solving.
The student is expected to access the teacher’s web pages via the internet for the purpose of gathering additional information pertinent to a given topic.  For instance, the teacher might write a “hot off the press” version of a test review, or may write detailed tutorials for solving additional problems. 
Instructor: 


Mr. Thomas R. Kovall

Primary Text:


“Prentice Hall Chemistry”, by Wilbraham, Staley, Matta, Waterman

Secondary Resources: Chem I Home Page in Mr. Kovall’s Neighborhood, district server (www.ahsd.org)
This site links to each chapter’s instructional materials, including on-line links to other high school and college chemistry departments.
Evaluations: 

HomeWork: Students are frequently assigned problems to solve found at the end of each chapter of study in the text.   Probably no more than one or two problems representing a specific skill learned are assigned.  Point value of homework varies from 2 points to 5 points.

“Quizzes”: The term “Quiz” refers to an evaluation having point value from 10 points to about 50 points (e.g., “30 point evaluation”).  These evaluations are given very regularly, one per each specific section of study. It is possible for students to complete one or more “quizzes” in a given week.
“Tests”:  The term “Test” refers to an evaluation having point value from about 50 points to 100 points.  Evaluations in this category encompass a larger range of learned material than would be expected on a “quiz”.  

All evaluations have a “Study Guide” which clearly outlines the material to be included.  The teacher will provide an oral discussion on the evaluation’s contents and provide a “hard copy” handout.   A copy of each study guide is also found on-line, in “Mr. Kovall’s Neighborhood”.
Laboratory Application: Laboratory experiments will be conducted and graded.  Students may engage in a “short version” of an experiment, where students belong to a small group (two to four students) during which data are collected, observations and calculations are recorded, and a short collection of conclusion-oriented questions are answered; this “report” is submitted and included as an additional part of that student’s exam at that time.  Students may engage in a “full version” of an experiment, where a lab report is completed and submitted for grading.  This version of laboratory report is generally graded with the same weight as a chapter test.  The grade earned is often the same for all participants in the group, but may differ when each student is given an individual situation to solve within the lab experiment.
Chem I, L2 Course Outline


The following table includes a course content outline which lists potential topics for instruction.  The order in which topics are discussed will be determined by the teacher.   Students must go to “Chem I Home Page”, in Mr. Kovall’s Neighborhood, found on the Abington Heights Districts server (www.ahsd.org) for access to specific instructional materials.

*Periods allotted are rough estimates only
	Duration (Periods)*
	Chapters: Sections
	Evaluations
	Laboratory
	Instructional Materials

	1
	Chapter 1: Introduction to Chemistry
-What is Chemistry?

-Chemistry in the World
	A given chapter may have a series of evaluations ranging in point value from 2 to 100 points, and includes homework, quizzes, and comprehensive exam.  Study guides to all evaluations can be found on-line on “Mr. Kovall’s Neighborhood”.
	
	(brief discussion only)

	10
	Chapter 2: Matter and Change
-Properties of Matter

-Mixtures

-Elements and Compounds

-Chemical Reactions
	
	“The Physical and Chemical Nature of Elements and Compounds”
“The Separation of a Mixture”
	-“Elements Symbols/Names Worksheet”
-“Elements Symbols and Names Evaluation Review”

-“Elements, Compounds, Mixtures Review”



	12
	Chapter 3: Scientific Measurement
-Measurements and Uncertainty

-International System of Units

-Calculating Values with Significant Values

-Mathematical Expression using Scientific Notation

-Conversion Problems

-Density
	
	“Mass versus Weight – The Determination of the Gravitational Constant”

“Reading the Vernier Caliper”

“The Metric System Lab - The Density of Solids and Liquids”
“Measuring in the English System and Metric System”
	-“Measurements in Chemistry”

-“Selected Notes-Units of Measure, Rules Governing Significant Figures and Rounding, Scientific Notation”
-“Practicing Significant Figures, Rounding, and Scientific Notation” + “Solutions”

“Calculating Values with Significant Figures”

-“Derived SI Units”

-“Tutorial on Solving Conversion Problems”

-“Metric Conversion Problems”

-“Metric Word Problems”

-“Metric Problem Solving: Pressure Sample Problems”
Density Sample Problems”



	12
	Chapter 4: Atomic Structure
-Defining the Atom

-Structure of the Nuclear Atom

-Distinguishing Among Atoms
	
	
	-“Introduction to the Atom” (.pdf teacher notes)
-“Introduction to the Atom-Atomic Structure Practice Worksheet”

-“Introduction to the Atom-Atomic Structure Practice Worksheet”

-“Atomic Structure and the Periodic Table”

-“The Atom Review”

-“Average Molar Mass Problems Review”



	12
	Chapter 5: Electrons in Atoms
-Electron Arrangement in Atoms

-Quantum Mechanical Model
	
	
	-“The Atom: Gain/Loss of Electrons Schematic Worksheet”
-“Arrangement of Electrons – Energy Level Schematics”

-“Quantum Interpretation of the Atom and Light” (.pdf teacher notes)



	10
	Chapter 6: The Periodic Table
-Organizing the Elements – Electronegativity, Atomic Radius, Ionization Energy, Electron Affinity"
-Classifying the Elements

-Periodic Trends
	
	“Spectrographic Identification of Common Elements”
	-“Trends on the Periodic Table” (.pdf teacher notes)
-

	5
	Chapter 7: Ionic and Metallic Bonding
-Ions

-Ionic Bonds and Ionic Compounds

-Bonding in Metals
	
	“View of Formula Unit Structure Through Modeling”
	(refer to chapter 9)

	7
	Chapter 8: Covalent Bonding
-Molecular Compounds

-Nature of Covalent Bonding

-Bonding Theories

-Polar Bonds and Molecules
	
	
	-“Some Rules for Electron-Dot Structures” (.pdf teacher notes)
-“Molecular Models” (.pdf teacher notes)

-“An Introduction to Chemical Bonds Worksheet”



	14
	Chapter 9: Chemical Names and Formulas
-Naming Ions

-Naming and Writing Formulas for Ionic Compounds

-Naming and Writing Formulas for Molecular Compounds

-Naming and Writing Formulas for Acids and Bases

-Laws Governing Formulas and Names
	
	“Qualitative Analysis of Cations”
	-“Naming Ions Worksheet”

-“Appendix B: Formulas, Ionic Charges, and Names for Some Common Ions”
-“Predicting Compounds using Electron Distribution”
-“Introduction to an Ionic Compound” (.pdf teacher notes)

-“The –ate and –ite Compounds” (.pdf teacher notes)

-“Anion Structure” (.pdf teacher diagrams)

-“Naming Compounds Evaluation 1 Review Sheet”

-“Naming Compounds Evaluation 2 Review Sheet”

-“Naming Compounds Worksheet”



	10
	Chapter 10: Chemical Quantities
-The Mole

-Mole-Mass and Mole-Volume Relationship

-Percent Composition and Chemical Formulas

-Empirical and Molecular Formulas
	
	“Percentage of Water of Crystallization”
	-“Formula Weight Problems” + “Solutions”

-“Introduction to Percentage Composition Problem Solving”

-“Percent Composition Problems Worksheet”

-“Water of Crystallization Lab Work Sheet”
-“Empirical Formula and Molecular Formula Problems Review”

-“Tutorial on a Mole/Mass Problem”

-“Reading a Chemical Equation and using the Unit-Cancellation Method” (.pdf teacher notes)

-“Mole-A Special Quantity of a Substance” (.pdf teacher notes)

-“The Mole Concept Worksheet”
-“Additional Mole Concept Related Problems” + “Solutions”

-“Mole Concept Evaluation Review”

	10
	Chapter 11: Chemical Reactions
-Describing Chemical Reactions

-Types of Chemical Reactions

-Reactions in Aqueous Solution


	
	“Double-Replacement Chemical Reactions”

“The Active Metals on Water”
	-“Activity Series of Some Elements”
-“Sample Problems: Creating a Double-Replacement Reaction from a Precipitate”

-“Atomic Structure and Reactivity of Active Metals” (.pdf teacher notes)

-“Active Metals on Water-Writing Half-Reactions –Groups I and II” (.pdf teacher notes)
-“Single Replacement Reactions: Redox Sample Problems”

-“Single Replacement Reactions: Active Metal and Water Redox Reaction Diagram”

-“Oxidation Numbers Worksheet” (.pdf teacher notes)
-“Writing Ionic Equations: Net Ionic Equations” (.pdf teacher notes)

-“Appendix E – Solubility Rules for Common Compounds”

-“Working with Chemical Equations – 26 Problems”



	14
	Chapter 12: Stoichiometry
-The Arithmetic of Equations

-Chemical Calculations

-Limiting Reactants and Percent Yield
	
	“Evidence of a Chemical Change - Sequential Reactions”
“Mass and Mole Relationships in a Chemical Reaction”
	-“Sample Problems-Determining the Mass of a Solute to Prepare a Solution”
-“Sample Molarity Problems”

-“Molarity, Dilution and Titration Problems”
-“Dilution of Solutions”
-“Stoichiometry Problems”

-“Limiting Reactant”

-“Sequential Reaction Stoichiometry Sample Problems”

-“Mass/Mass Mass/Volume Stoichiometry Problems”

-“Additional Titration Problems”

	7
	Chapter 13: States of Matter
-The Nature of Gases

-The Nature of Liquids

-The Nature of Solids

-Changes of State
	
	“The Physical and Chemical Properties of Hydrogen Gas”
“The Preparation and Properties of Iodine”

“The Preparation and Properties of Chlorine”
	

	12
	Chapter 14: The Behavior of Gases
-Properties of Gases

-The Gas Laws

-Ideal Gases

-Gases: Mixtures and Movements
	
	“Determining the Mass of a Magnesium Sample Using the Ideal Gas Law”
	-“The Gas Laws - Graphical Representation” (.pdf teacher notes)

-“Introduction to Gases (collection of problems)

-“Characteristics of Gases”

-“Gas Laws Problems Tutorial”



	3
	Chapter 15: Water and Aqueous Systems
-Water and Its Properties

-Homogeneous Aqueous Systems

-Heterogeneous Aqueous Systems
	
	“Solutions and Suspensions”
	

	7
	Chapter 16: Solutions
-Properties of Solutions

-Concentrations of Solutions

-Colligative Properties of Solutions
	
	“Determination of Molarity and Dilution of Solutions”
	

	7
	Chapter 17: Thermochemistry
-Heat and Work

-Measuring and Expressing Enthalpy Changes

-Heat in Changes of State
	
	“The Temperature of a Bunsen Flame”
“Determining the Specific Heat of Common Metals”
	

	2
	Chapter 18: Reaction Rates and Equilibrium
-Rates of Reaction

-Reversible Reactions and Equilibrium
	
	
	

	10
	Chapter 19: Acids and Bases
-Acid-Base Theories

-Hydrogen Ion and Acidity

-Strengths of Acids and Bases

-Neutralization Reactions

-Salts in Solution
	
	"The Preparation of Hydrogen Chloride and Hydrochloric Acid with the Determination of Molarity of Acid and Unknown Base"
	-“Arrhenius/Bronsted-Lowry Acids and Bases”
-“Bronsted-Lowry Bases and Ammonia” (.pdf teacher notes)
-“Appendix C – Classification of Acids”

-“Appendix D – A Convenient Classification of Bases”

	5
	Chapter 20: Oxidation-Reduction Reactions
-Oxidation and Reduction

-Oxidation Numbers

-Balancing Redox Equations
	
	“The Relationship Among Metals on the Activity Series”
	(Refer to chapter 11) 

	2**
	Chapter 21: Electrochemistry
-Electrochemical Cells

-Electrolytic Cells
	
	
	

	2**
	Chapter 22: Hydrocarbon Compounds
-Hydrocarbons

-Unsaturated Hydrocarbons

-Isomerism

-Hydrocarbon Rings

-Hydrocarbons from the Earth
	
	
	

	2**
	Chapter 23: Functional Groups and Organic Reactions
-Introduction to Functional Groups
	
	
	

	2**
	Chapter 24: The Chemistry of Life
-Carbohydrates

-Amino Acids

-Lipids
	
	
	

	5**
	Chapter 25: Nuclear Chemistry
-Nuclear Radiation

-Nuclear Transformation

-Fission and Fusion of Atomic Nuclei

-Radiation and Your Life
	
	
	

	
	
	
	
	

	
	
	
	
	


**Optional chapters, not usually part of Chem I L2 instruction
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