ENVIRONMENTAL SCIENCE

COURSE DESCRIPTION
Environmental Science is designed to provide the students with a balanced approach to the diverse study of the environment God has given us.  The emphasis of this class is to develop the students thinking and decision-making skills.  The goal is to provide students with the science background they need to analyze for themselves.

COURSE OBJECTIVES

1.  Grow in their faith in Jesus Christ


2.  Understand the connection between science, technology, and society


3.  Use scientific knowledge to become better decision makers


4.  Have an increased knowledge of the environment that God gave them


5.  Be able to share their point of view on environmental issues in a debate format


6.  Have the knowledge necessary to educate others

COURSE OUTLINE
Assignment Key
ITF
Integrating the Faith

RC
Reading Comprehension

E
Essay

TEC
Technology

Unit 1:  Introduction To Environmental Science
Unit Objectives:

· Understanding our environment and how society has its effect on the environment.

· Understand the steps to the scientific method, gaining statistics and models, and then applying this knowledge to make informed decisions

· Understand the dynamic earth- the geosphere, the atmosphere, the hydrosphere, and the biosphere

I.  
Science and the Environment


A.  
Understanding Our Environment

· Case Study- Lake Washington:  An Environmental Success Story  RC

B.  
The Environment and Society

· The Tragedy of the Commons  RC

· Lab- Analyzing Ecological Footprints  TEC
· Lab- Comparing the Values of Species  TEC
II.
Tools of Environmental Science


A.  
Scientific Methods

· Case Study- The Experimental Method In Action of Keene High School  RC

· Lab- Scientific Investigations

B.  
Statistics and Models

C.  
Making Informed Decisions

· Bats and Bridges  RC

· Lab- Analyzing Environmental Issues  TEC
· Video Clip- Oil Spills

III. 
The Dynamic Earth


A.  
The Geosphere

· Video- Natural Disasters
· Lab- Analyzing S- and P- Waves

B.  
The Atmosphere

· Lab- Concentration of Earth’s Greenhouse Gases

C.  
The Hydrosphere and Biosphere

· Psalm 135:7, Jeremiah 10:13, Job 36:27-28  ITF

· Case Study- Hydrothermal Vents  RC

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test
Unit II:  Ecology

Unit Objectives:

· Understand the diversity of life that God has put here on earth and how everything in an ecosystem is connected.

· Understand how energy and materials flow through an ecosystem and how ecosystems change.

· Understand the different biomes that exist on earth.

· Understand the difference between freshwater ecosystems and marine ecosystems.
I.  
The Organization of Life


A.  
Ecosystems:  Everything is Connected


B.  
The Diversity of Living Things

· Butterfly Ecologist  RC

· Genesis 1-2,  Genesis 6-8  ITF

II.  
How Ecosystems Work


A.   
Energy Flow in Ecosystems

· DDT in an Aquatic Food Chain  RC

B.  
The Cycling of Materials

C.  
How Ecosystems Change

· Lab- Calculating Land Area

III.
Biomes


A.  
What Is A Biome?


B.  
Forest Biomes

· Deforestation, Climate, and Floods  RC

· Lab- Identifying Sustainable Rainforest Products  TEC
C.  
Grassland, Desert, and Tundra Biomes
· The Future of the Arctic National Wildlife Refuge  RC
· Lab- Identifying Your Local Biome  TEC
· Lab- Climatic Adaptations  TEC
· Lab- Factors That Influence Ecosystems  TEC
· Video Clip- Biomes  TEC
IV.  
Aquatic Ecosystems


A.  
Freshwater Ecosystems


B.  
Marine Ecosystems

· Creating Artificial Reefs  RC
· Case Study- Restoration of the Chesapeake Bay  RC
EVALUATION AND SPECIAL ASSIGNMENTS

· Create a Power Point on Biomes
· Debate- Forming and Opinion:  Farm-Raised Salmon
· Review Assignment
· Unit Test
Unit III:  Populations
Unit Objectives:

· Understand how populations change in size and how those populations interact with each other in a community.

· Understand the human population and the changing human population trends.

· Understand what is biodiversity, why it is at risk, and what will happen in the future to biodiversity.

I.  
Understanding Populations


A.  
How Populations Change in Size

· Where Should the Wolves Roam?  RC

B.  
How Species Interact With Each Other

· Lab- Estimating Wild Animal Populations

II.  
The Human Population

A. 
 Studying Human Population

B. 
 Changing Population Trends

· Lost Populations- What Happened?  RC

· Case Study- Thailand’s Population Challenges

· Lab- How Will Our Population Grow?  TEC
· Lab- Pyramid Building

III.  
Biodiversity


A. 
What is Biodiversity?


B.
Biodiversity at Risk

· Case Study- A Genetic Gold Rush in the Rain Forests

· Lab- Constructing a Timeline

· Video- Endangered Species  TEC
EVALUATION AND SPECIAL ASSIGNMENTS

· Research Paper on an Endangered Species

· Review Assignment

· Unit Test
Unit IV:  Water, Air, and Land
Unit Objectives:

· Understand where our water resources come from, how they are used, and how they are being polluted.

· Understand what causes air pollution and why it leads to acid precipitation.

· Understand how ozone protects the Earth and how our climate may or may not be going through a change due to global warming.

· Understand land use and that proper conservation methods can lead to good land management.

· Understand how crops and organisms are used to feed the world population.

I.  
Water


A. 
 Water Resources

· Ecclesiastes 1:7, Isaiah 55:10, Job 26:8   ITF

· Case Study- The Ogallala Aquifer:  An Underground Treasure
B.  
Water Use and Management

· The Three Gorges Dam  RC

· Lab- Modeling Water Budget

· Lab- Analyzing Water Use

C.  
Water Pollution

· Lab-  Operation Oil Spill Cleanup  TEC
· Lab-  Comparing Hard and Soft Water

II.  
Air


A.  
What Causes Air Pollution?

· The Donora, Pennsylvania- Killer Smog  RC

B.  
Air, Noise, and Light Pollution

· Case Study- The Health Effects of Ground-Level Ozone  RC

C.  
Acid Precipitation

· Lab- Testing Acid, Tracking Rain  TEC
III.  
Atmosphere and Climate Change


A.  
Climate and Climate Change

· Video:  What’s Happening With Our Weather?  TEC
B.  
The Ozone Shield

· Ozone Scientist  RC

· Lab- Methyl Bromide:  The Ozone’s Enemy

C.  
Global Warming

· Lab- Global Warming in a Jar  TEC
IV.  
Land


A. 
How We Use Land


B.
Urban Land Use

· Lab- Creating a Land Use Model  TEC
C.  
Land Management and Conservation

· Restoring the Range  RC

· Case Study- California’s Wilderness Corridors
· Lab-  A Hot Topic

· Lab- Evaluating a Land-Use Decision

V.
Food and Agriculture


A.  
Feeding the World


B.  
Crops and Soil

· Lab- Which Crops Tolerate Salt?  TEC
C.  
Animals and Agriculture

· Case Study- Menhaden:  The Fish Behind the Farm  RC

· Lab- Identifying Food Product Sources

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit V:  Mineral and Energy Resources

Unit Objectives:

· Understand the mineral resources we have, how they are mined, and what regulations the government has put on the mining industry

· Understand the importance of fossil fuels but also other sources of energy, specifically nuclear energy

I.  
Mining and Mineral Resources


A.  
Minerals and Mineral Resources


B. 
Mineral Exploration and Mining

· Case Study- Hydraulic Mining in the California Goldfields  RC

C.  
Mining Regulations and Mine Reclamation

· Coltan and the War in the Congo  RC

II.
Nonrenewable Energy


A.  
Energy Resources and Fossil Fuels

· From Crude Oil to Plastics  RC

· Lab- Analyzing Energy Audit Data

B.  
Nuclear Energy

· Lab- Identifying Verifiable Facts About Nuclear Energy

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit VI:  Position Paper- Introducing Species and Their Effect on Biodiversity

PHYSICS

COURSE DESCRIPTION
This class is designed for the students to obtain an appreciation for the excitement of physics, meaning creating knowledge that can lead to the improvement in human condition.  The students will also gain knowledge of the principles and concepts on which physics is based.  Last, the students will obtain the ability to solve problems.

COURSE OBJECTIVES
1.  Identify the knowledge that God has given us to solve a problem

2.  Extract information from relevant sources

3.  Make logical and justifiable decisions

4.  Combine partial information obtained by several people into one coherent solution

5.  Apply old solutions to new situations and apply new situations to old situations 

COURSE OUTLINE
Assignment Key
ITF
Integrating the Faith

RC
Reading Comprehension

E
Essay

TEC
Technology

Unit 1:  The Science of Matter and Energy

Unit Objectives:

· Understand that in physics it is a search for understanding our physical world

· Understand the use of the metric system, measurement, and creating graphs from this

I.  
What is physics?


A.  
Physics:  The Search For Understanding

· Lab- The Paper Tower  TEC

· Lab- Bubble Up

II.  
A Mathematical Toolkit


A.  
The Measures of Science

· Lab- Direct and Indirect Measurements  TEC

· Lab- How good is your eye?

B.  
Measurement Uncertainties

· Lab- Measuring Temperature  TEC

C.  
Visualizing Data

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit II:  Mechanics
Unit Objectives:

· Understand motion and be able to describe motion according to velocity and acceleration

· Understand the properties and components of vectors

· Understand motion according to velocity and acceleration in one dimension

· Understand force according to Newton’s Three Laws of Motion

· Understand force in two dimensions, projectile motion, and circular motion

· Understand the concepts of the Law of Universal Gravitation

· Understand impulse and momentum and how momentum is conserved

· Understand how machines use energy to accomplish work

· Understand the different forms of energy and how energy is conserved

I.  
Describing Motion


A.  
Picturing Motion


B.
Where and When?


C.
Velocity and Acceleration

II.  
Vector Addition


A.  
Properties of Vectors


B.
Components of Vectors

III.  
Mathematical Model of Motion


A. 
Graphing Motion in One Dimension

· Lab- Uniform or Not?  TEC

B.  
Graphing Velocity in One Dimension

· Lab- A Ball Race

C.  
Acceleration

· Lab- Bowling Ball Displacement  TEC

D.  
Free Fall

IV.  
Forces

A.  
Force and Motion

· Lab- Forza Motorsport  TEC

· Lab- How far is forever?

· Lab- Tug of War Challenge

B.  
Using Newton’s Laws

· Lab- The Elevator Ride  TEC

C.  
Interaction Forces

· Video- That Mu You Do
· Sad Comic Got Science Right  RC

· Analyzing Collisions in Terms of Newton’s Laws  RC

V.  
Forces and Motion in Two Dimensions


A.  
Forces in Two Dimensions


B.  
Projectile Motion


C.
Circular Motion

VI.  
Universal Gravitation

A.  
Motion in the Heavens and on Earth

· Parallel Universe  RC

· Isaiah 40:22, Luke 17: 34-36, Psalms 19: 4-6  ITF

· Lab- The Orbit

B.  
Using the Law of Universal Gravitation

· Video- The Life of Einstein
VII.  
Momentum and Its Conservation


A.  
Impulse and Momentum


B.
The Conservation of Momentum

· Video- Running With Momentum
· Video- Relaxing With Impulse
VIII.  
Energy, Work, and Simple Machines


A.
Energy and Work

· Lab- Working Out  TEC

· Lab- An Inclined Mass  TEC

B.  
Machines

· Using the Work-Energy Theorem with Car and Driver Website Data  RC/TEC
VIV.
Energy


A.
The Many Forms of Energy


B.
Conservation of Energy

EVALUATION AND SPECIAL ASSIGNMENTS

· Build a Toothpick Bridge

· Review Assignment

· Unit Test

Unit III:  States of Matter
Unit Objectives:

· Understand the comparison and difference between temperature and thermal energy

· Understand and describe a change in state and be able to state the Laws of Thermodynamics

· Understand the properties of the solid and fluid states of matter

I.  
Thermal Energy


A.  
Temperature and Thermal Energy

· Lab- Heating Up  TEC

· Lab- Cool Times

· Lab- Drip, Drip, Drip  TEC

B.  
Change of State and Laws of Thermodynamics

II.  
States of Matter


A.  
The Fluid States

· Lab- Science In Flight  TEC

B.
The Solid States

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment
· Unit Test

Unit IV:  Waves and Light

Unit Objectives:

· Understand the properties and behaviors of waves

· Understand the properties of the specific sound wave and how pertains to making music

· Understand the fundamentals of light being both a wave and a particle

I.  
Waves and Energy Transfer


A.  
Wave Properties

· Lab- Waves on a Coiled Spring  TEC

B.  
Wave Behavior

II.  
Sound


A.  
Properties of Sound


B.  
The Physics of Music

III.  
Light


A.  
Light Fundamentals

· Job 38:19  ITF
B.  
Light and Matter

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignments

· Unit Test

Unit V:  Electricity
Unit Objectives:

· Understand how an object can develop an electrical charge

· Understand how electrical charge can lead to electrical force between two objects

I.  
Static Electricity


A.  
Electrical Charge

· Demonstration with and Electroscope  TEC

B.  
Electrical Force

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit VI:  Modern Physics
Unit Objectives:

· Understand the similarities and differences between the Bohr Model of the Atom and the Quantum Mechanical Model of the Atom

I.  
The Atom


A.
The Bohr Model of the Atom


B.
The Quantum Mechanical Model of the Atom

EVALUATION AND SPECIAL ASSIGNMENTS

· Explain the differences between the models of the atom  E

· Review Assignment

· Unit Test

FIELD TRIPS

· Nobel Conference

· Twins Physics Day

PHYSICAL SCIENCE

COURSE DESCRIPTION

This class is based around four themes which unifies science.  These are:  Energy, Systems and Interactions, Scale and Structure, and Stability and Change.  Physical Science is an introductory to chemistry and physics that is offered to freshman students.

COURSE OBJECTIVES

1.  To experience the richness and excitement of knowing about and understand God’s world.

2.  To develop scientific, technological, and mathematical literacy

3.  Use scientific principles and processes appropriately in making Christian decisions

4.  Engage intelligently in public conversation and debate about matters in scientific and              

     technological concern

COURSE OUTLINE
Assignment Key

ITF
Integrating the Faith

RC
Reading Comprehension

E
Essay

TEC
Technology

Unit I:  Energy and Motion
Unit Objectives:

· Understand the scientific method and be able to communicate data as a graph and also have an understanding of the metric system

· Understand that forces will cause motion and that motion to be accelerated

· Understand Newton’s Laws of Motion as well as being able to describe gravity

· Understand that energy is the ability to cause change and is always conserved

· Understand that energy is going to produce work and this work can be accomplished by use of machines

· Understand the terms of temperature, heat, and thermal energy and how thermal energy can be transferred

I.  
The Nature of Science


A.  
The Methods of Science


B.  
Standards of Measurement

· National Geographic- Visualizing SI Dimension  RC

· Lab- Determining the Density of Pencil  TEC

· Biblical Measurement  ITF

C.  
Communicating With Graphs

· Thinking in Pictures:  and other reports from my life with autism  RC
· Lab- Observing Change Through Graphing
· Lab- No Need to Count Your Pennies  TEC
II.  
Motion


A.  
Describing Motion

· Lab- Describing the Motion of a Car
· Lab- Motion of a Bowling Ball  TEC
B. 
Acceleration

· National Geographic- Visualizing Motion  RC
C.
Motion and Forces

III.  
Forces


A.
Newton’s 2nd Law

· Lab- Measuring the Effects of Air Resistance
B.
Gravity

· Lab- Finding Acceleration Due To Gravity (g)
C.
Newton’s 3rd Law

· National Geographic- Visualizing Rocket Motion  RC
· Newton and the Plague  RC
· Lab- The Momentum of Colliding Objects  TEC
IV.
Energy


A.  
The Nature of Energy

B.
Conservation of Energy

· National Geographic- Visualizing Energy Transformation  RC
· Lab- The Energy of a Pendulum
· The Impossible Dream  RC
V.
Work and Machines


A.
Work


B.
Using Machines


C.
Simple Machines

· National Geographic- Visualizing Levers In The Human Body  RC

· The Science of Very Very Small  RC

VI.
Thermal Energy


A.
Temperature and Heat

· Lab- Specific Heats of Metals  TEC

B.
Transferring Thermal Energy

· National Geographic- Visualizing Convection Currents
· Video Clip- Convection Currents and Wind

· Lab- Comparing Thermal Conductors  TEC

· Lab- Convection in Gases and Liquids

C.
Using Heat

· Surprising Thermal Energy  RC

· Video Clip- Internal Combustion Engine

EVALUATION AND SPECIAL ASSIGNMENTS

· Build Compound Machines from Simple Machines

· Review Assignment

· Unit Test

Unit II:  Electricity
Unit Objectives:

· Understand the difference between static electricity and an electrical current

· Understand how we use electrical energy 

I.  
Electricity

A.  
Electric Charge

· Demonstration- How lightning is created

· National Geographic- Visualizing Lightning  RC

· Demonstration- Using an Electroscope  TEC

· Lab- Investigating Charged Objects


B.  
Electric Current


C.  
Electrical Energy

· Invisible Man  RC

EVALUATION AND SPECIAL ASSIGNMENTS

· Discovery Channel Research Project
· Review Assignment

· Unit Test

Unit III:  Energy on the Move

Unit Objectives:

· Understand the properties and behavior of waves

· Understand the nature of sound and its uses as well as creating music

· Understand where visible light is on the entire electromagnetic spectrum

· Understand the behavior of light and its uses as well as how color is produced

I. 
Waves


A.
The Nature of Waves

· Visualizing Formation of Ocean Waves
B.
Wave Properties

· Lab- Velocity of a Wave

C.
The Behavior of Waves

· Making Waves  RC

II.
Sound


A.  
The Nature of Sound

· Lab- Listening to Sound Through Different Materials

B.
Properties of Sound

· Lab- Sound Waves and Pitch

C.
Music

· Lab- Making Music

D.  
Using Sound

· National Geographic- Visualizing Bat Echolocation  RC
· Noise Pollution  RC
· Video Clip- Sonar

III.
Electromagnetic Waves

A.
What Are Electromagnetic Waves?


B.  
The Electromagnetic Spectrum

· Lab- Heating With Microwaves  TEC

· Lab- Observing the Electromagnetic Spectrum

C.  
Radio Communication

· National Geographic- Visualizing Radio Broadcasts  RC

· Riding a Beam of Light  RC

IV.  
Light


A. 
The Behavior of Light

· Lab- Observing Refraction in Water


B.  
Light and Color

· Light’s straight-line path (Job 38:19)  ITF

C.  
Producing Light

· National Geographic- Visualizing Lasers  RC
D.  
Using Light

· A Haiku Garden  RC
EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test
Unit IV:  The Nature of Matter
Unit Objectives:

· Understand the composition and properties of matter

· Understand the properties that are specific to solids, liquids, and gases and how the kinetic theory applies to the difference in state of matter

· Understand the structure of the atom and the meaning of the Periodic Table

I.
Classification of Matter

A.  
Composition of Matter

· National Geographic- Visualizing Elements  RC

· Lab- Elements, Compounds, and Mixtures

B.
Properties of Matter

· Intriguing Elements  RC

· Lab- Checking Out Chemical Changes  TEC

II.
Solids, Liquids, and Gases


A.
Kinetic Theory

· Lab- Density of a Liquid

· Lab- Thermal Energy Changes in Matter  TEC

B.  
Properties of Fluids

C.
Behavior of Gases

· National Geographic- Visualizing Atmospheric Layers  RC

· Hot and Cold  RC

III.
Properties of Atoms and the Periodic Table


A.  
Structure of the Atom

· National Geographic- Visualizing the Atomic Model  RC

· Lab- Modeling an Aluminum Atom

B.
Masses of Atom

C
The Periodic Table

· What’s in a name?  RC

· A Chilling Story  RC

· Lab- What’s in a name?

· http://ptable.com/  TEC

EVALUATION AND SPECIAL ASSIGNMENTS

· Research paper on a specific element

· Review Assignment

· Unit Test

Unit V:  Diversity of Matter
Unit Objectives:

· Understand the types of bonding that exists between atoms and why bonding occurs

· Understand how to write formulas and name compounds after bonding between atoms occurs

I.  
Chemical Bonds

A.  
Stability in Bonding


B.  
Types of Bonds

· National Geographic- Visualizing Polar Molecules  RC

C.
Writing Formulas and Naming Compounds

· A Sticky Subject  RC

· Play Formula Dice Game

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

CHEMISTRY

COURSE DESCRIPTION
This class describes how matter interacts in God’s world.  Chemistry is an upper level science class requiring mathematical skills and critical thinking skills.  Technique in a laboratory setting will also be an emphasis.

COURSE OBJECTIVES
1.  Unify concepts and processes as Christians

2.  Have the ability to do scientific inquiry

3.  Understand the properties of matter and the changes it undergoes

4.  Understand the interactions of energy and matter

5.  Understand about science and technology

6.  Identify challenges in science and technology at local, national, and global levels

7.  Understand God’s nature of scientific knowledge

COURSE OUTLINE
ITF
Integrating the Faith

RC
Reading Comprehension

E
Essay

TEC
Technology

Unit I:  The Scientific Method and Data Analysis

Unit Objectives:

· Understand the scientific method and how to use that to do scientific research
· Understand the international system of units and how to apply that to dimensional analysis

· Understand how to graph the data collected when conducting a science experiment

I.  
Introduction to Chemistry


A.
Chemicals
· The Man Who Turned Chemistry Into a Science- Robert Boyle  RC

· Challenge Problem- Production of Chlorofluorocarbons

B.  
Matter
C. 
 Scientific Method

· Lab- The Rubber Band Stretch

· Lab- Lab Techniques and Lab Safety  TEC
D.  
Scientific Research

· Lab- Developing Observation Skills

· Lab- Effective Use of a Bunsen Burner

II.  
Data Analysis


A.
Units of Measurement

· Lab- Density of an Irregular Solid

· Lab- Small-Scale Lab Techniques  TEC

B.
Scientific Notation and Dimensional Analysis

C.
Accuracy and Precision

D.
Graphing

· Lab- Using Density to Find the Thickness of a Wire

· Lab- Density

· Lab- Making a Graph  TEC

· Challenge Problem- Population Trends in the United States  RC

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit II:  Matter and the Atom

Unit Objectives:

· Understand the properties of matter and the changes it undergoes

· Understand the early theories of matter

· Understand that the atom is made up of protons, neutrons, and electrons 

· Understand that there are isotopes of atoms

· Understand the Quantum Theory of the atom

I.  
Matter- Properties and Changes

A. 
 Properties of Matter

· Lab- The Density of Wood

B.  
Changes in Matter

· Lab- Matter and Chemical Reactions

· Lab- Properties of Water

· Challenge Problem- Physical and Chemical Changes  RC

C.
Mixtures of Matter

· Lab- Forensic Lab

· Lab- Separation of Aspirin

D.
Elements and Compounds

II.  
The Structure of an Atom


A.  
Early Theories of Matter

· Hebrews 11:3  ITF

B.  
Subatomic Particles and the Nuclear Atom

· Lab- Very Small Particles

· Lab- Simulation of Rutherford’s Gold Foil Experiment  TEC

C.  
How Atoms Differ

· Lab- Modeling Isotopes

· Challenge Problem- Isotopes of an Element

D.  
Unstable Nuclei and Radioactive Decay

III.
Electrons in Atoms


A. 
Light and Quantized Energy

· Lab- Flame Tests

B.
Quantum Theory and the Atom

· Scientists Contributing to the Development of the Quantum Theory  RC

· Challenge Problem- Quantum Numbers  RC

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignments

· Unit Test
Unit III:  The Periodic Table and the Elements
Unit Objectives:

· Understand the Modern Periodic Table and the periodic trends that exist

· Understand how to classify each element

· Understand the different areas and the types of elements that exist on the Periodic Table

I.  
The Periodic Table and Periodic Law


A.  
Development of the Modern Periodic Table


B.
Classification of the Elements

· Challenge Problem- Döbereiner’s Triads

C.
Periodic Trends

· Lab- Periodicity of Molar Heats of Fusion and Vaporization

· Lab- Periodic Trends on the Periodic Table

· http://ptable.com/  TEC

II.
The Elements


A.  
Properties of s-Block Elements

· Lab- Properties of Magnesium

· Lab- Hard Water

· Challenge Problem- Abundance of the Elements

B.
Properties of p-Block Elements

C.
Properties of d-Block and f-Block Elements

EVALUATION AND SPECIAL ASSIGNMENTS

· Research paper on an element

· Review Assignment

· Unit Test
Unit IV:  Chemical Bonding Through Chemical Reactions

Unit Objectives:

· Understand the nature of an ionic chemical bond

· Understand the nature of a metallic bond

· Understand the nature of a covalent chemical bond

· Understand the classifications of all chemical reactions

· Understand the use of the SI unit- the mole
· Understand how to make a stoichiometric calculation

I.  
Ionic Compounds


A.
Forming Chemical Bonds

· Challenge Problem- Comparing the Structures of Atoms and Ions

B.
The Formation and Nature of Ionic Bonds

· Lab- Making Ionic Compounds

· Lab- Properties of Ionic Compounds

C.
Names and Formulas for Ionic Compounds

D.
Metallic Bonds and Properties of Metals

· Lab- Heat Treatment of Steel

II.  
Covalent Bonding


A.  
The Covalent Bond


B.
Naming Molecules

C.
Molecular Structure

· Challenge Problem- Exceptions to the Octet Rule

D.
Molecular Shape

· Lab- Building VSEPR Models

· Lab- Covalent Bonding in Medicines  TEC

E.  
Electronegativity  and Polarity

· Lab- Covalent Bonding

III.
Chemical Reactions

A.  
Reactions and Equations

· Challenge Problem- Balancing Chemical Equations

B.  
Classifying Chemical Reactions

· Lab- Activities of Metals

· Lab- Single-Replacement Reactions

C.
Reactions in Aqueous Solutions

· Lab- Solutions and Precipitates

· Lab- Observing a Precipitate-Forming Reaction

IV.  
The Mole


A.
Measuring Matter


B.
Mass and the Mole 


C.
Moles of Compounds

· Lab- Estimating the Size of a Mole

· Challenge Problem- Using Mole-Based Conversions

D.
Empirical and Molecular Formulas

· Lab- Percent Composition of Gum

E.  
The Formula for a Hydrate

· Lab- Hydrated Crystals

V.
Stoichiometry


A.  
What is stoichiometry?


B.
Stoichiometric Calculations

· Lab- Baking Soda Stoichiometry

· Challenge Problem- Mole Relationships in Chemical Reactions

C.
Limiting Reactants

· Lab- Observing a Limiting Reactant

D.
Percent Yield

EVALUATION AND SPECIAL ASSIGNMENT

· Review Assignment 

· Unit Test
Unit V:  Organic Chemistry
Unit Objectives:

· Understand the properties and differences between the various hydrocarbons

· Understand the functional group attached to each substituted hydrocarbon

· Understand the polymers that make up living organisms

I.
Hydrocarbons


A.  
Alkanes

· Challenge Problem- Structural Isomers of Hexane

B.
Cyclic Alkanes and Alkane Properties

· Lab- Isomerism

C.  
Alkenes and Alkynes

D.
Isomers

· Lab- The Ripening of Fruit with Ethene

E.
Aromatic Hydrocarbons and Petroleum

II.
Substituted Hydrocarbons and Their Reactions


A. 
 Functional Groups


B. 
 Alcohols, Ethers, and Amines


C.
Carbonyl Compounds

· Challenge Problem- Boiling Points of Organic Families  RC

D.
Other Reactions of Organic Compounds

E.  
Polymers

III.
The Chemistry of Life


A.  
Proteins


B.
Carbohydrates


C.
Lipids

· 1 Corinthians 10:23-11:1  ITF


D.
Nucleic Acids


E.
Metabolism

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

BIOLOGY

COURSE DESCRIPTION

This class is designed to lead students toward a better understanding of the human body.  The students will learn aspects of how the human body functions; from the basic structure, to anatomy to disease.

COURSE OBJECTIVES
1.  Gain the knowledge of our design given to us by our loving God

2.  Combine text and lab work to take a closer examination of the human body

3.  Learn to function a microscope

4.  Complete a dissection

5.  Understand the intricate detail of the living cell

6.  Identify biology-related careers

COURSE OUTLINE

Assignment Key
ITF
Integrating the Faith

RC
Reading Comprehension

E
Essay

TEC
Technology

Unit I:  Life Sciences:  Methodology and Philosophy

Unit Objectives:

· Understand the progression of natural history to the present day modern science

· Understand the basis for disproving evolution

· Understand why an acceptance to the Genesis record is important

I.  
Natural History and Scientific Investigation


A.  
Natural History through the Ages

· Romans 1:20 and Genesis 1:28

B.
Modern Science

C.  
Biology and Scientific Investigation

· The Methods of Biology  RC

· Lab- Using the Microscope

II.  
Evolution:  A Retreat from Science


A.  
Science and Faith

· The Faith of an American Scientist (Wernher von Braun)  ITF/RC

· An American Scholar Speaks for Creation (William Jennings Bryan)  ITF/RC

B. 
Paleontology:  Evidence Against Evolution

C. 
Biology:  Evidence Against Evolution

D.
Evolution Is Not Science

· Essay by Dr. John Hand- Why I Accept the Genesis Record  ITF/RC

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit II:  Human Anatomy and Physiology:  Purpose and Design
Unit Objectives:

· Understand how God created us with a purpose
· Understand the location and the function of each bone and muscle within the body

· Understand how the brain and spinal cord function to bring about action within the body

· Understand how a healthy digestive tract will allow for absorption of nutrients and the pathway those nutrients take to reach the bloodstream

· Understand how blood is circulated throughout the body and how the respiratory system provides the blood with oxygen

· Understand how the integumentary system and exocrine system rid our body of wastes

· Understand how the endocrine system works in conjunction with the nervous system to provide actions within the body

· Understand that the immune system is our all important defense to prevent disease and infection within the human body

I.  
Fearfully and Wonderfully Made


A.  
The Crown of God’s Creation


B.  
To Everything a Purpose


C.
Fearfully and Wonderfully Made

· Lab- Human Fetal Growth

II.
Bones and Muscles


A.  
The Axial Skeleton


B.
The Appendicular Skeleton


C.
Bones:  Designed for Strength

· Bones- The Body’s Support  RC

· Osteoporosis  E

· Lab- The Skeletal System

D.  
Joints of the Skeleton

E.  
Muscles:  Designed for Motion

· :Lab- Learning about Bones and Muscles

F.
Engineered for Power

G.
Muscles in Strength and Weakness

· Muscles for Locomotion  RC
III.
The Nervous System


A.  
Outline of the Nervous System

· The Nervous System  RC

B.
Nerves and How They Work

C.
The Brain:  Organ of the Mind

· Lab- Distraction and Reaction Time

D.
Neurological Health

· The Effect of Drugs  RC

E.
The Senses and Sense Organs

· The Senses  RC

· Lab- What is the Effect of Smell on Taste?

IV.
Nutrition and Digestion


A.
Carbohydrates, Proteins, and Lipids

· Lab- Food Chemistry

· Lab- Caloric Content of a Meal

B.  
Vitamins, Minerals and Water

· Lab- How Much Vitamin C Are You Getting?

C.  
Nutritional and Caloric Intakes

· Nutrition  RC

D.
The Beginning of the Digestive System

E.
The Stomach and Intestines

· Following Digestion of a Meal  RC

F.
A Healthy Gastrointestinal Tract

· Process of Digestion  E

V.  
Circulation and Respiration


A.  
Blood:  The Life of the Flesh

· Leviticus 17:11 and Genesis 2:7  ITF

B.
The Heart:  God’s Handiwork

· Lab- The Effect of Exercise on Heart Rate

C.  
Circulation:  To Every Cell

· The Circulatory System  RC

· Lab- Checking Your Pulse

D.
Respiration:  The Breath of Life

· The Respiratory System  RC

· Lab- Measuring Respiration

VI.
Integumentary, Excretory, and Endocrine Systems


A.
The Integumentary System

· Lab- Epithelial Tissue

B.  
The Excretory System

· The Urinary System  RC

C.
The Endocrine System

· The Endocrine System  RC

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignments

· Unit Test

· Dissection of a Fetal Pig

Unit III:  Disease and the Body’s Immune System
Unit Objectives:

· Understand the nature of disease since 
· Understand what an infectious disease is and how our body defends this

· Understand the total immune system

I.
Disease and the Body’s Immune System


A.
Since the Fall

· The Nature of Disease  RC

· Saving 1 Life At A Time  RC

· Hero’s Saving Lives  E

B.
Infectious Diseases

· Defense Against Infectious Diseases  RC
· Infectious Disease  RC
· Video- On the Trail of a Killer Virus

C.
The Immune System

D.
Special Defenses and Immunity

· Video- The Coming Plague
Unit IV:  Cellular and Molecular Biology:  The Complexity of Living Things
Unit Objectives:

· Understand the design and function of a cell

· Understand God’s plan for the continuity of life

· Understand the concept of  heredity

· Understand that DNA is the master control of the human body

I.
Cytology:  The Design and Function of Cells


A.
The Variety and Complexity of Cells


B.  
The Design of Cells


C.  
The Life and Work of Cells

Lab- Mitosis
II.
Heredity:  The Continuity of Life


A. 
God’s Provision for the Continuity of a Life

· The Miracle of Meiosis
ITF/RC

B.
Classical Genetics

· God’s Design for Variety  ITF/RC

C.
Human Genetics

· Recombinant DNA Technology  RC

· The Human Genome  RC

· Y Chromosome Analysis Confirms Biblical Account of Jewish and Arabic Origins  ITF/RC

III.
DNA:  The Regulation of Life

A.  
DNA:  Master Program of the Cell

B.
The Activities of DNA

· Video- Gattaca  TEC

EVALUATION AND SPECIAL ASSIGNMENTS

· Certification in CPR/First Aid

· Review Assignment

· Unit Test

ADVANCED BIOLOGY

COURSE DESCRIPTION

This class is designed to give students an even deeper understanding of the human body.  Advanced Biology includes information of particular interest to allied health students and devices to help them relate their classroom knowledge to their future clinical practice.

COURSE OBJECTIVES
1.  Obtain the knowledge of the intricate design the Creator has given the human body
2.  Use information illustrated how theory is applied to clinical practice

3.  Use terms and word parts to expand their understanding of technical and medical terminology

4.  Explain the reason for God’s design of human anatomy and physiology

COURSE OUTLINE
Assignment Key
ITF
Integrating the Faith

RC
Reading Comprehension

E
Essay

TEC
Technology

Unit I:  Levels of Organization

Unit Objectives:

· Understand the levels of life, characteristics of life, and what maintains life

· Understand that the fundamental constituent of matter is the atom

· Understand the organelles within the cell as well as how a cell divides

· Understand metabolic processes that occur within the human body

· Understand the various tissues that the human body is made up of

I.
Introduction to Human Anatomy and Physiology


A.
Anatomy and Physiology

· Clinical Application- Ultrasonography and Magnetic Resonance Imaging  RC

B.
Levels of Organization

C.
Characteristics of Life

D.
Maintenance of Life

E.
Organization of the Human Body

· Lab- Body Organization and Terminology

· Lab- Scientific Method and Measurements

F.
Life-Span Changes

II.  
Chemical Basis of Life


A.  
Structure of Matter

· Clinical Application- Radioactive Isotopes Reveal Physiology  RC

· Clinical Application- Ionizing Radiation  RC

B.
Chemical Constituents of Cells

· Clinical Application- CT Scanning and PET Imaging  RC

· Lab- Care and Use of the Microscope  TEC

III.
Cells


A.
A Composite Cell

· Clinical Application- Faulty Ion Channels Cause Disease  RC

· Clinical Application- The Blood-Brain Barrier  RC

· Lab- Cell Structure and Function

B.
Movements Into and Out of the Cell

· Lab- Movements Through Cell Membrane

C.
The Cell Cycle

· Lab- The Cell Cycle

D.
Control of Cell Division

E. 
Stem and Progenitor Cells

IV.
Cellular Metabolism


A.  
Metabolic Processes


B.
Control of Metabolic Reactions


C.
Energy for Metabolic Reactions

· Clinical Application- Overriding a Block in Glycolysis  RC

D.
Cellular Respiration

E.
Nucleic Acids and Protein Synthesis

· From Science to Technology- DNA Makes History  RC

F.
Changes in Genetic Information

· From Science to Technology- Gene Amplification  RC

· Clinical Application- Phenylketonuria  RC

V.
Tissues

A.  
Epithelial Tissues


B.  
Connective Tissues

· Clinical Application- Abnormalities of Collagen  RC

C.
Muscle Tissue

D.
Nervous Tissue

· Lab- Muscle and Nervous Tissue
E.
Types of Membranes

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit II:  Support and Movement
Unit Objectives:

· Understand the structure and the function of the skin

· Understand bone structure, how it develops, and the locations of bones

· Understand how to classify a joint as well as the structure

· Understand the classification of muscle as well as the mechanism of contraction

I.
Skin and the Integumentary System


A.  
Skin and Its Tissue

· Clinical Application- Skin Cancer
B.
Accessory Organs of the Skin

· Clinical Application- Hair Loss
· Clinical Application- Acne
C.
Regulation of Body Temperature

· Clinical Application- Elevated Body Temperature
D.
Skin Color

E.
Healing of Wounds and Burns

F.
Life-Span Changes

· Lab- Integumentary System

II.
Skeletal System


A.
Bone Structure

· Lab- Structure and Classification of Bone

B.
Bone Development and Growth

C.
Bone Function

· Clinical Application- Osteoporosis  RC

· Osteoporosis  E

D.  
Skeletal Organizations

· Lab- Organization of the Skeleton

E.
Skull

· Lab- The Skull

F.
Vertebral Column

· Clinical Application- Disorders of the Vertebral Column  RC

G.
Thoracic Cage

· Lab- Vertebral Column and Thoracic Cage

H.
Pectoral Girdle

I.
Upper Limb

· Lab- Pectoral Girdle and Upper Limb

J.
Pelvic Girdle

K.
Lower Limb

· Lab- Pelvic Girdle and Lower Limb

L.
Life-Span Changes

III.
Joints of the Skeletal System


A.  
Classification of Joints

· Lab- The Joints

B.
General Structure of a Synovial Joint

C.
Types of Synovial Joints

D.
Types of Joint Movements

E.
Examples of Synovial Joints

· Clinical Application- Replacing Joints  RC
· Clinical Application- Joint Disorders  RC

F.
Life-Span Changes

IV.
Muscular System


A.  
Structure of a Skeletal Muscle

· Lab- Skeletal Muscle Structure

B.
Skeletal Muscle Contraction

· Clinical Application- Myasthenia Gravis
C.
Muscular Responses

· Clinical Application- Use and Disuse of Skeletal Muscles
D.
Smooth Muscles

E.
Cardiac Muscles

F.
Skeletal Muscle Actions

G.
Major Skeletal Muscles

· Clinical Application- TMJ Syndrome
· Lab- Muscles of the Face, Head, and Neck

· Lab- Muscles of the Chest, Shoulder, and Upper Limb

· Lab- Muscles of the Deep Back, Abdominal Wall, and Pelvic Outlet

· Lab- Muscles of the Hip and Lower Limb

H.  
Life-Span Changes

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignments

· Unit Test

Unit III:  Integration and Coordination

Unit Objectives:

· Understand the classification and function of a neuron and neuroglial cell

· Understand the structure and function of the central nervous system and peripheral nervous system

· Understand the role that blood plays in delivering nutrients and taking away wastes to and from our body cells

I.
Nervous System I:  Basic Structure and Function


A.
General Functions of the Nervous System

· Clinical Application- Migraine  RC

· Clinical Application- Multiple Sclerosis  RC

· Lab- Nervous Tissue and Nerves

B.
Classification of Neurons and Neuroglial Cells

C.
Cell Membrane Potential

· Clinical Application- Factors Affecting Impulse Conduction  RC
D.
The Synapse

E.
Impulse Processing

· Clinical Application- Opiates in the Human Body  RC
· Clinical Application- Drug Addiction  RC
II.
Nervous System II:  Divisions of the Nervous System

A.
Meninges


B.
Ventricles and Cerebrospinal Fluid

· Clinical Application- Cerebrospinal Fluid Pressure  RC

C.
Spinal Cord

· Clinical Application- Uses of Reflexes
· Clinical Application- Spinal Cord Injuries
· Lab- The Reflex Arc and Reflexes

· Lab- The Meninges and Spinal Cord

D.
Brain

· Clinical Application- Cerebral Injuries and Abnormalities  RC

· Clinical Application- Parkinson’s Disease  RC

· Clinical Application- Brain Waves  RC

· Lab- The Brain and Cranial Nerves

E.
Peripheral Nervous System

· Clinical Application- Spinal Nerve Injuries
F.
Autonomic Nervous System

G.
Life-Span Changes

III.
Blood

A.
Blood and Blood Cells

· Clinical Application- King George III and Porphyria Variegata
· Clinical Application- Leukemia
· Lab- Blood Cells

B.
Blood Plasma

C.
Hemostasis

· Clinical Application- The Return of the Medical Leech
· Clinical Application-  Living With Hemophilia
D.
Blood Groups and Transfusions

EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

Unit IV:  Genetics and Genomics

Unit Objectives:

· Understand the advancements being made in medicine due to genetic research and gene therapy that is being used

· Understand how traits are inherited and how they are expressed

· Understand the meaning of abnormal chromosome numbers and how it leads to genetic defects

I.
Genetics and Genomics


A.
The Emerging Role of Genetics and Genomics in Medicine

· Clinical Application- It’s All In The Gene
B.
Modes of Inheritance

C.
Gene Expression

D.
Complex Traits

E.
Matters of Sex

F.
Chromosome Disorders

· Clinical Application- Down Syndrome
G.
Gene Therapy

· Clinical Application- Gene Therapy Successes and Setbacks
EVALUATION AND SPECIAL ASSIGNMENTS

· Review Assignment

· Unit Test

CHAPTER PRESENTATION

· Research

· Meet Objectives

· Presentation

