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USICA Course Outline/Syllabus 
Grade/Course: CHEMISTRY I  and Lab 2003340 
Grade Level: 12thHigh School 
A)TEXT BOOK:  Chemistry I : CHEMISTRY 2012 STUDENT EDITION by Savvas Learning Co (Author) 
ISBN-13: 978-0132525763 - ISBN-10: 0132525763 
 
 
 
Order No.: 1  Code:CHE2003 Class Type:Online 

Resources: 
Text book 
Teacher works CD 
Teacher interactive 
online 
Links 
Skype 

  Instructional Supports: 
Textbook, Magazines, Journals, Websites 
Links, Video Conference, Comprehensive 
Reading Plan, NASA, Discovery Channel, Royal 
society of Chemistry, Public Television, Nova 
T.V., Smithsonian Museum, National Science 
Museum N.Y., Science foundation, NSTA, 
Skype, Zoom, e-Library, Social Media 

Skype Conference 
Zoom, Social Media 

 

 

Length: 1 year 
 

 

Area:Science  Credits: 1 Total Numbers of class hours:300  hrs 
Type: Mandatory  Standards: 

Florida Standards 
www2.dadeschools.net 

 

Prerequisite: 
Students must have successfully passed a 

Science class in middle/high school. 
 

    
 
 

   

 

 

http://www.usicahs.org/
mailto:admin@USICAhs.org
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Savvas+Learning+Co&text=Savvas+Learning+Co&sort=relevancerank&search-alias=books
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B) Description:  
 

 
This one-year course of emphasizes the study of the properties and nature of matter and energy. 
This course explores the periodic table, chemical bonding and including chemical equations, 
reaction kinetics, and the processes of reactions.This course offers a solid understanding of the 
fundamentals concepts of chemistry. Problem solving is presented logically one step at a time. 
 
 
 

C) Objectives:  
 

 
1. To develop in all students an appreciation and solutions to all types of Chemistry based 

interactions and problems. 
2. To promote in all students an introduction to the study of Chemistry. 
3. to promote the technology tools designed to inspire today’s chemistry students. 

 
D) Contents  

 
1     Introduction to Chemistry   1 
 1.1 The Scope of Chemistry   2 
 1.2 Chemistry and You   6 
 1.3 Thinking Like a Scientist  14 
 1.4 Problem Solving in Chemistry  22 
 
2     Matter and Change   32 
2.1 Properties of Matter   34  
2.2 Mixtures   38  
2.3 Elements and Compounds  42  
2.4 Chemical Reactions  48  
 
3    Scientific Measurement  60 
3.1 Using and Expressing Measurements   62  
3.2 Units of Measurement    74  
3.3 Solving Conversion Problems 84  
 
4    Atomic Structure  100 
 4.1 Defining the Atom  102  
4.2 Structure of the Nuclear Atom 105 
 4.3 Distinguishing Among Atoms  112  
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5    Electrons in Atoms   126 
5.1 Revising the Atomic Model   128  
5.2 Electron Arrange in Atoms   134  
5.3 Atomic Emission Spectra and the Quantum Mechanical 
Model   138  
 
6   The Periodic Table  158  
 6.1 Organizing the Elements  160  
6.2 Classifying the Elements   167  
6.3 Periodic Trends   174  
 
7   Ionic and Metallic Bonding 192  
 7.1 Ions   194 
 7.2 Ionic Bonds and Ionic Compounds   201 
7.3 Bonding in Metals   209 
 
8   Covalent Bonding 220  
8.1 Molecular Compounds  222  
8.2 The Nature of Covalent Bonding   226  
8.3 Bonding Theories 240  
8.4 Polar Bonds and Molecules  247  
 
9    Chemical Names and Formulas 262  
9.1 Naming Ions  264  
9.2 Naming and Writing Formulas for Ionic Compounds 271  
9.3 Naming and Writing Formulas for Molecular Compounds 280  
9.4 Naming and Writing Formulas for Acids and Bases  285  
9.5 The Laws Governing How Compounds Form  289  
 
10    Chemical Quantities  304 
10.1 The Mole: A Measurement of Matter  306 
10.2 Mole-Mass and Mole-Volume Relationships   317 
10.3 Percent Composition and Chemical Formulas  325 
 
11   Chemical Reactions 344 
11.1 Describing Chemical Reactions  346 
11.2  Types  of Chemical Reactions   356 
11.3  Reactions in Aqueous Solution 369  
 
 12  Stoichiometry 382  
 12.1 The Arithmetic of Equations  384  
12.2 Chemical Calculations 390  
 12.3 Limiting Reagent and Percent  Yield  400 
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13  States of Matter  418  
13.1 The Nature of Gases  420  
13.2 The Nature of Liquids     425  
13.3  3.3 The Nature of Solids  431 
13.4 Changes of State    436  
 
14 The Behavior of Gases    448  
14.1 Properties of Gases  450 
 14.2 The Gas Laws   456  
14.3 Ideal Gases  464 
14.4 Gases: Mixtures and Movements   469  
 
15  Water and Aqueous Systems  486 
15.1  Water and Its Properties     488 
15.2  Homogeneous Aqueous Systems  494 
 15.3 Heterogeneous   Aqueous Systems  504  
 
16  Solutions  516  
16.1 Properties of Solutions  518 
16.2 Concentrations of Solutions  525  
16.3 Colligative Properties of Solutions 534  
16.4 Calculations Involving Colligative Properties       538  
 
17  Thermochemistry   554 
17.1 The Flow of Energy  556 
17.2 Measuring and Expressing Enthalpy Changes   562 
17.3 Heat in Changes of State  569 
 17.4 Calculating Heats of Reaction 578 
 
18   Reaction Rates and Equilibrium  592  
18.1 Rates of Reaction   594  
18.2 The Progress of Chemical Reactions      604  
18.3 Reversible Reactions and Equilibrium     609 
 18.4 Solubility Equilibrium              621  
18.5  Free Energy and Entropy          627  
 
19     Acids, Bases, and Salts  644 
19.1 Acid-Base Theories      646  
19.2 Hydrogen Ions and Acidity  653 
 19.3 Strengths of Acids and Bases 664  
19.4 Neutralization Reactions   672  
19.5 Salts in Solution   676  
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20   Oxidation-Reduction Reaction 690 
20.1 The Meaning of Oxidation and Reduction  692  
20.2 Oxidation Numbers   701  
20.3 Describing Redox Equations  707  
 
21 Electrochemtry     726 
21.1 Electrochemical Cells 728 
21.2 Half-Cells and Cell Potentials 737 
21.3 Electrolytic Cells  745 
 
22  Hydrocarbon Compounds   760  
22.1 Hydrocarbons  762 
 22.2 Unsaturated Hydrocarbons   772  
22.3 Isomers   775  
22.4 Hydrocarbon Rings  779  
22.5 Hydrocarbons from Earth's Crust 782 
 
 23  Functional Groups   796 
 23.1 Introduction to Functional Groups 798 
23.2 Alcohols, Ethers, and Amines 804 
 23.3 Carbonyl Compounds  812  
23.4 Polymers    822 
 
24  Chemistry of Life 836 
24.1 A Basis for Life 838 
24.2 Carbohydrates 841 
24.3 Amino Acids and Their Polymers  844  
24.4 Lipids 850  
24.5 Nucleic Acids  
24.6 Metabolism  
 
25    Nuclear Chemistry 874 
25.1 Nuclear Radiation 876 
25.2 Nuclear Transformations   880 
25.3 Fission and Fusion 888 
25.4 Radiation in Your Life   894 
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E. Methodology 
E)Academic Methodology: 
 

 

  Tests 30% 

Writing Reports 20% 
 

Homework 
 

 

5% 

  Class Work 
 

 20% 

Reading Assignment 
 

 

 25% 
 

 
 
 

F) Book Reference: 

 
 

1.Chemistry: Concepts and Problems: A Self-Teaching Guide (Wiley Self-Teaching Guides) [Paperback] 
Clifford C. Houk and Richard Post (Authors) 
2.Homework Helpers: Chemistry [Paperback] Greg Curran (Author) 
3.Chemistry [Hardcover] by Steven S. Zumdahl  (Author) 
4.Chemistry, Grades 9 - 12 (The 100+ Series) Paperback – January 15, 1999 by Joan Distasio (Author) 
 
 
H) Web Reference: 
 
www.acs.org 
www.Chemistry.com 
www.chemistry24.com 
www.sciencespot.net/Pages/kdzchem.html 
www.chemtopics.com/links.htm 
www.iv.ac.uk/Chemistry/Links/links.html 
www.tvmuse.eu/tv-shows/Chemistry_26950 
www.chem.ucla.edu/chempointers.html 
www.chemtopics.com/wwwchem.htm 
www.101science.com/Chemistry.htm 
 
 
I.  Journals: 
 
American Scientist 
Science 
Scientific American 
Chemistry Today 
 

http://www.acs.org/
http://www.chemistry.com/
http://www.chemistry24.com/
http://www.sciencespot.net/Pages/kdzchem.html
http://www.chemtopics.com/links.htm
http://www.iv.ac.uk/Chemistry/Links/links.html
http://www.tvmuse.eu/tv-shows/Chemistry_26950
http://www.chem.ucla.edu/chempointers.html
http://www.chemtopics.com/wwwchem.htm
http://www.101science.com/Chemistry.htm
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J.Magazines: 
 
Smithsonian magazine, published by the Smithsonian Museum 
American Scientist magazine 
Discover magazine 
 
 
K. Organizations 
 
Science Foundation 
National Chemistry Association 
Association of Chemistry Teachers 
N.A.S.A. 

 

M. Comprehensive Reading Plan  

Students are required to read at least 1 book or their equivalent during each class 
as independent reading at-home. Students must also read for 30 minutes at home as part of their daily 
homework assignment in all subjects. Check your Class Reading Assignment at 
www.USICAhs.org/CURRICULUM  and check free e-books at www.openlibrary.org . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.usicahs.org/CURRICULUM
http://www.openlibrary.org/


 

8 | P a g e  
 

BOOK: 

 

Text Book: Chemistry 
CHEMISTRY 2012 STUDENT EDITION  
by Savvas Learning Co (Author) 
Course: No. 2003340   

ISBN-13: 978-0132525763 - ISBN-10: 0132525763 
 
ACADEMIC MISCONDUCT: 
 
Academic misconduct includes cheating (using unauthorized materials, information, or study aids in any 
academic exercise), plagiarism, falsification of records, unauthorized possession of examinations, 
intimidation, and any and all other actions that may improperly affect the evaluation of a student’s 
academic performance or achievement, or assisting others in any such act or attempts to engage in such 
acts. Academic misconduct in any form is inimical to the purposes and functions of the school and 
therefore is unacceptable and prohibited. 
 
Any faculty member, administrator or staff member may identify an act of academic misconduct and 
should report that act to the department head or administrative supervisor. 
Students violating the standards of academic honesty are subject to disciplinary action including 
reduction of a grade(s) in a specific course, assignment, paper, or project; a formal or informal 
reprimand at the professorial, dean, or academic vice president level; expulsion from the class in which 
the violation occurred; expulsion from a program; or expulsion from the school. 
 

U.S. International Christian Academy © 2013  
Revised on January 6, 2021 USICA Copyright 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Savvas+Learning+Co&text=Savvas+Learning+Co&sort=relevancerank&search-alias=books

