
 
 

Co-op offers both semester A & B courses for each subject, exclusively for Co-op members. 

 

Life Science (Both Semester A & B Included): 
Semester A 

Unit 1: Scientific Inquiry 

Learners explore a variety of components of investigations to ensure their understanding of the scientific method. 

Unit 2: Cells: The Basis for Life 

Learners explore the definition of life and the chemistry of cells while comparing and contrasting cell types. 

Unit 3: Structure and Function in Living Organisms 

Learners explore the levels of organization within an organism and the structure and function of an organism’s components. 

Unit 4: Classification and Diversity of Life 

Learners explore taxonomy of living organisms and the diversity within each classification. 

Semester B (Life Science) 
Unit 1: Genetics and Heredity 

Learners explore the role of DNA in respect to genes and traits, as well as heredity, genetic variation, and biotechnology. 

Unit 2: Organisms and Their Environment 

Learners explore the flow of energy throughout their environment while observing the roles of biotic and abiotic factors. 

Unit 3: Human Health and Reproduction 

Learners explore the factors that impact human health and a human’s ability to reproduce. 

Unit 4: Change Over Time 

Learners explore changes that have occurred in human history, observing the eras created by science to identify periods of 
time. 

 

Earth and Space Science (Semester A & B Included): 
Semester A 

Unit 1: Looking at Earth’s Features 

This unit presents core concepts that students will draw from throughout the rest of the course. The unit begins by 
distinguishing the layers of the earth, both above and below the crust, by both composition and characteristics. It covers how 
these layers interact with each other to varying degrees. The unit then introduces various types of landforms and how they are 
created and destroyed by earth processes. Information about maps is also presented, including types of maps, how to read 
each type of map, and which maps might best be used in certain situations. 
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Unit 2: The Energetic Earth 

This unit introduces plate tectonic theory, focusing on how Earth’s moving plates play a role in the creation of landforms. It 
covers how earthquakes occur, how they are measured, and how preparation can prevent damage and injuries. The unit also 
discusses types of volcanoes, the forms of lava they produce, and how the type of eruption depends on the gases and magma 
within a volcano. 

Unit 3: Rocks and Soil 

This unit defines minerals and rocks, describes the types of minerals commonly found on Earth, and explains how to 
distinguish between types of rocks and minerals based on their characteristics. It also explains how one type of rock can 
change into another over time. The unit discusses the role that erosion and weathering play in creating different types of soil 
and how these actions affect soil fertility. The different layers of soil and their formation are also covered in this unit. 

Semester B (Earth & Space) 
Unit 1: Water in Our World 

This unit discusses how the water cycle works and describes the movement of water, including wave action and the role of 
currents and tides in the ocean. This unit examines the layers of the ocean, zones of marine life, the features of the ocean 
floor, and how the depth of the ocean affects its temperature and salinity. Finally, this unit addresses the importance of fresh 
water for life on Earth, where fresh water is found, and what forms it takes. This discussion includes the impact of pollution 
and conservation on Earth’s water resources.. 

Unit 2: Weather and Atmospheric Processes 

This unit examines the layers of the atmosphere and the makeup and attributes of each layer. It discusses wind and how it is 
produced, based on the rotation of Earth and heat from the sun. The effects of pollution on the atmosphere are also covered. 
The unit addresses how weather is formed, different types of weather, and how certain conditions can lead to storms and 
other weather events. Weather maps and their symbols are covered. The unit wraps up by discussing the differences between 
weather and climate zones. Examples of climates zones and biomes found with these zones are included. The topic of global 
warming and its possible effects on Earth are also addressed. 

Unit 3: Earth, Space, and the Universe 

This unit discusses the inner and outer planets, including their makeup, physical attributes, and orbits. Current and past 
theories about the place our solar system has in the universe are presented. The unit also covers ways the sun, moon, and 
Earth interact, such as eclipses and the pull of tides. The layers and physical qualities of the sun and moon are presented. The 
change of seasons is described in terms of Earth’s tilt and orbit around the sun. This unit also examines the life cycle of a star, 
how a star’s size and distance from Earth is determined, and the tools used to study stars. The locations of stars in the sky and 
how they appear to move nightly and by season is covered. The unit also describes the size, shape, and movement of 
galaxies. 

 

Physical Science (Both Semester A & B Included): 
Semester A 

Unit 1: Properties and Structures of Matter 

Students are provided with opportunities to explore concepts related to the properties and structures of matter. Included are 
tutorials and applications where students can learn about and practice measuring matter, volume, density, force, atoms, 
elements, and compounds. Additionally, students will focus on identifying matter, states of matter, and the periodic table. 

Unit 2: Chemistry Fundamentals 

In This unit, students will focus on chemistry fundamentals such as bonding and types of compounds, mixtures and solutions, 
chemical reactions, the scientific method, and controls and variables. 

 

 



Semester B (Physical) 
Unit 1: Energy and Its Applications 

In This unit, students will focus on energy and its applications, including the properties and sources of energy, heat, 
electricity, circuits, power consumption, magnetism, electromagnetism, and the properties and behavior of sound and light. 

Unit 2: Forces and Motion 

In This unit, students will focus on concepts related to forces and motion including frame of reference, speed, and slope of a 
line, linear vs. non-linear data, Newton’s Laws, types of forces, balanced and unbalanced forces, work and simple machines. 

 

Biology (Both Semester A & B Included): 
Semester A 

Unit 1: Nature of Life 
Learners begin the course applying the scientific method to scientific problems and laboratory investigations.  Learners 
prepare for the semester’s labs by learning how to safely use equipment such as Bunsen burners, graduated cylinders, 
microscopes, and balances, as well as being able to communicate result data through charts and graphs.  Building a base of 
chemistry concepts and exploring water, acids bases, buffers, and carbon continue preparing learners for the course.   

Unit 2: The Chemistry of the Cell 
This unit includes a lab on Enzyme Catalysis.  Learners explore polymers and describe how carbohydrates, lipids, proteins, 
and nucleic acids function in natural systems.  Learners will recognize that energy transformation through metabolic 
pathways is a core process which defines life.  Learners explain the structure, function, and denaturation of enzymes, while 
also discussing the “induced fit” hypothesis in enzyme action.  Prokaryotic and eukaryotic cells are compared. 

Unit 3: Cell Structures and Functions  
Learners begin with an overview of cell structures and functions, and then explain how materials are transported in and out 
of cells.  Learners discuss in detail how cells use organic compounds as their energy source and how photosynthesis allows 
plants to convert light energy into chemical energy.  Learners will explore the cell cycle and how it is regulated, and relate 
the loss of this regulation to the onset of cancer. 

Unit 4: Descriptive Genetics 
Meiosis and Genetics of Organisms are covered in this unit.  Learners explore sexual reproduction and how it contributes 
to genetic diversity, as well as explain the process and role of meiosis in sexual life cycles.  Solving problems involving basic 
Mendelian genetics is covered in this unit.  Learners explore gene-based and chromosomal inheritance and solve problems 
related to both. 

Unit 5:  Molecular Genetics 
Learners explore DNA and genes.  Common environmental factors that cause mutations of cells, as well as the role of gene 
regulation upon cellular differentiation are covered.  Learners perform a gel electrophoresis and analyze band structures 
while learning about gene splicing.  Learners explore common methods of genetic engineering and some of their 
applications, including discussing both useful and potentially harmful aspects of genetic engineering technology. 

Unit 6: Evolution 
Learners close the semester with a lab on population genetics and evolution.  Learners compare and contrast the 
evolutionary theories of Darwin and Lamack. Gene frequencies are explored, and learners determine frequency of a 
dominant and recessive allele observed in a population.  Learners describe factors in microevolution and adaptive evolution.  
Speciation, macroevolution, and phylogeny concepts are explored, and learners outline the history of evolution of life on 
Earth. 

 

 



Semester B (Biology) 
Unit 1: Diversity of Life, Part 1 
Learners explain our modern system of biological taxonomy and how it is hierarchical in nature.  Learners explore 
phylogeny and evolution, relating the branching pattern of phylogenetic trees to the taxonomic hierarchy and a cladistic 
analysis of a species evolution to branch points on its phylogenetic tree.  Learners demonstrate their knowledge of the 
biology, diversity, evolution and importance of prokaryotes, the protozoa, algae, and fungi. 

Unit 2: Diversity of Life, Part 2 
Building on Unit 1, learners continue to demonstrate knowledge of the biology, diversity, evolution, and importance of a 
variety of living things.  Learners show how bryophytes are partially but not completely adapted to life on land and discuss 
the importance of vascular plants to life.  Exploring both lower invertebrate and higher invertebrate animals, as well as 
chordates, learners discuss reasons for the overwhelming dominance of the arthropods on Earth.   

Unit 3: Plant Structure and Function 
Exploring plant structure and function in this unit, learners identify and describe functions of angiosperms, leaves, stems, and 
roots.  Completing the first lab of the semester – Transpiration – learners describe how materials necessary for plan 
metabolism are absorbed and transported by plants.  Sexual and asexual methods of plant reproduction are explored, and 
learners describe hormonal and other behavioral responses of plants to their environment. 

Unit 4: Animal Structure and Function, Part 1 
Learners describe how an animal body is organized as represented by a mammal.  Exploring the digestive system, 
circulatory and respiratory system, learners identify organs of each system while explaining the role of symbiotic bacteria, 
blood pressure, and velocity.  A lab on physiology of the circulatory system is completed in this unit.  Learners examine the 
immune system, explaining how long-term immunity is established and maintained, as well as examine the excretory system, 
explaining how metabolic wastes are removed by the urinary system. 

Unit 5: Animal Structure and Function, Part 2 
In the second unit focused on Animal Structure and Function, learners explore the endocrine, nervous, and skeletal and 
muscular systems.  Animal reproduction is covered, and learners will explain how hormonal controls in the mother initiate 
and complete the birth process.  Learners describe the mechanism that a sperm uses to enter an egg, and describe the 
changes in the zygote as it undergoes embryological development. 

Unit 6: Ecology 
In the final unit of the course, learners explore ecosystems.  Learners describe how energy flows through an ecosystem and 
describe the major biogeochemical cycles.  As learners explore balance in nature, they discuss factors that determine 
community structure in ecosystems.  Ecological Succession and its impact on environments are discussed, and learners 
discuss the major global ecological issues facing humanity today.  Dissolved Oxygen and Aquatic Primary Production is the 
first lab of the unit.  Animal behavior and how patterns affect adaptability in nature are explored in the second lab of the 
unit. 

 

Chemistry (Both Semester A & B Included): 
Semester A 

Unit 1: Matter and Atomic Structure 
This unit provides the conceptual understanding of what matter is and the structure of the atom. The unit begins by 
identifying the different types of matter and the properties of an element, compound, homogeneous mixture and 
heterogeneous mixture. It then explores how to identify key terms that indicate a physical or chemical property and 
change. The unit then follows the contributions made by Democritus, Dalton, Thompson, Rutherford, and Bohr and how 
their work led to the modern atomic theory. This information also includes the parts of the atom (protons, neutrons, and 
electrons) and their locations, charges, and masses. The unit concludes by describing the concept of isotopes and how to 
calculate average atomic mass from isotopic information.  

 



Unit 2: The Periodic table 
This unit provides the basic understanding and application of the periodic table. It begins with an explanation that the 
modern periodic table is organized by increasing atomic number and how it can be used to either identify an element as a 
metal, nonmetal, or metalloid or predict properties of an element based on its location on the periodic table. It then goes 
on to explain how to write electron configurations and use the periodic table to relate an element’s position to its 
configuration. This unit also explores how the periodic table can be used to identify and analyze the periodic trends in 
atomic and ionic size, ionization energy, and electronegativity. It also describes different types of electromagnetic radiation 
and how to calculate wavelength, frequency, and energy of light. It then concludes by explaining spectral lines for elements.  

Unit 3: Bonding 
This unit introduces the concept of bonding between atoms. It begins by describing the octet rule for atoms and how it 
results in ionic, covalent, or metallic bonds. It then explains the rules for naming compounds and drawing Lewis dot 
structures for them. The unit explores the concept of electronegativity and uses it to determine if a bond formed between 
two atoms will be ionic, polar covalent, or nonpolar covalent. The unit also describes how to predict the three-dimensional 
bond shape of a molecule using the rules for VSEPR and determine if a molecule is polar or nonpolar based on the 
symmetry of its shape. It then concludes with understanding various intermolecular forces, such as London dispersion 
forces (LDF), dipole-dipole forces, and hydrogen bonding, and how these forces affect the melting and boiling point of a 
substance.  

Unit 4: The Mole Concept 
This unit introduces the concept of mole. It applies the mole concept to calculate molar mass. It then goes on to explain 
how to calculate particles, mass, volume, and moles from a set of data as well as how to calculate percent composition. This 
unit concludes with how to determining the empirical formulas for a compound if its percent compositions or mass is given 
and how to determining its molecular formula if the molar mass and empirical formula is given. 

Unit 5: Chemical Reactions 
This unit goes deeper into the concept of chemical reactions. It begins by explaining how to balance chemical reactions, 
identify different types of chemical reactions, and predict products for simple chemical reactions. It then goes on to 
describe how to determine mole ratios from balanced chemical equations, perform mole-to-mole stoichiometry problems, 
and calculate stoichiometry problems involving mass and volume. It then concludes by describing how to calculate percent 
yield for chemical reactions. 

Unit 6: Kinetic Molecular Theory and Gas Laws 
In this unit, learners learn about the kinetic molecular theory and gas laws. This unit begins by describing the different forms 
of energy and the role of energy in chemical and physical processes, and by differentiating between endothermic and 
exothermic processes. It then covers the concept of kinetic theory and the comparison of the three states of matter based 
on this theory. This unit also introduces the heating curve and heat changes that occur during phase changes. Finally it 
develops the basic gas laws and their application: Boyle's law, Charles' law, Gay-Lussac's law, combined gas law, ideal gas 
law, Dalton's law, and Graham's law. 

Semester B (Chemistry) 
Unit 1: Solutions 
This unit explores the dissolving process, different types of solutions and calculations dealing with solutions. Learners will 
investigate colligative properties dealing with solutions. Real-world examples are used throughout this unit to provide 
context for student learning. 

Unit 2: Reaction Rates 
In this unit, learners will explore deeper into the concept of chemical reactions. Previous units have introduced the topic, 
but learners will learn in this unit how to interpret reaction rates and identify factors that will change these rates. This unit 
also discusses what activation energy is and how it is related to chemical reactions, chemical equilibrium, Le’Chatelier’s 
principle and rate laws. 

 

 



Unit 3: Acids and Bases 
In this unit, learners will learn the properties of acids and bases and be able to identify and differentiate between the three 
types of acids and bases. Learners will be introduced to the pH concept and will be able to calculate pH for solutions. 
Strong and weak acids/bases will be introduced, and an analysis of Ka and Kb will be done. Finally, learners will understand 
that acids and bases react in neutralization reactions and a titration is a type of experiment used to determine unknown 
concentrations. 

Unit 4: Energy 
This unit introduces the idea of entropy as a way to predict directions of reactions. Learners will calculate energy changes 
in chemical reactions through the use of thermochemical equations and then through calorimetry. The unit will use energy 
diagrams for reactions as a way of noting what each part represents and how to calculate important values such as 
activation energy. Learners will also learn how to calculate changes in enthalpy through Hess’s law and with Gibbs free 
energy equation. By the end of the unit, learners will be able to predict the spontaneity of reactions based on Gibbs free 
energy equation. 

Unit 5: Oxidation-Reduction Reactions 
In this unit, learners will learn how to identify oxidation and reduction reactions and how to balance them correctly. They 
will learn how these reactions are used in the real world in the form of voltaic and electrochemical cells. Learners will be 
introduced to calculations involving redox reactions and standard reduction potentials and finally how cell potentials are 
related to Gibbs free energy and the equilibrium constant. 

Unit 6: Nuclear Chemistry and Biochemistry 
This unit reviews atomic structure, atomic mass and number and isotopes so that learners can understand the concepts of 
nuclear binding energy and the strong and weak nuclear forces. The unit then continues with an explanation of the three 
different types of nuclear decay and the products of this decay. Fusion and fission are then compared and the risks and 
benefits of nuclear processes are investigated. The unit then shifts towards organic chemistry with a lesson on 
hydrocarbons and the IUPAC organic molecule nomenclature. That lesson is followed by one on functional groups. The unit 
concludes with an examination of biologically important molecules.  

 

 

Physics (Both Semester A & B Included): 
Semester A 

Unit 1: Kinematics I 

This unit provides an introduction to the study of physics.  It begins with a timeline of the major discoveries and inventions in 
physics.  The unit then explores real-world events and looks deeper into the study of motion. Next, it explores the 
mathematical concepts necessary for the study of physics and discusses how to perform basic mathematical operations on 
vector and scalar quantities using both scientific and standard notation. The unit also covers the kinematic terms and formulas 
used throughout physics and explains how to apply the knowledge of the relationships between time, velocity, displacement, 
and acceleration in one dimension. The unit concludes by discussing how to recognize relationships in data and by 
investigating the motion of objects along a straight-line path, relating displacement, velocity, and acceleration. 

Unit 2: Kinematics 2 

In this unit, students analyze motion in two dimensions, starting with vector analysis, and then apply their knowledge of 
kinematics to problems in two dimensions. A major emphasis in this unit is the independence of perpendicular components of 
motion. This unit begins with vector analysis and the skills of adding and subtracting vector quantities as well as resolving a 
vector into its components. It explores relative velocity and analyzes motion in two dimensions in problems not involving 
gravity. It then describes the motion of projectiles launched horizontally in a uniform gravitational field, as well as those 
launched at an angle above the horizon when friction is negligible. 

 

 



Unit 3: Dynamics 

This unit introduces the concept of dynamics and investigates motion with respect to the forces that cause it. It begins by 
describing the fundamental terms and concepts related to the study of dynamics: force, mass, inertia, weight, gravity, friction, 
and equilibrium. The unit proceeds to explain and apply Newton’s first, second, and third laws of motion. It then describes 
the universal nature of gravity and explores the relationship between mass and weight. The unit concludes with dynamics 
used to analyze two-dimensional situations. 

Unit 4: Energy and Momentum 

This unit introduces the concepts of energy and momentum. It begins by explaining how work is understood in terms of 
physics and how work relates to force and displacement. It proceeds by investigating kinetic energy, potential energy, and the 
transformation of one to the other. The unit analyzes the relationship between work and energy and the law of conservation of 
energy. It explains power, efficiency, and the concept of mechanical advantage for simple machines. The second half of the 
unit explores momentum, change in momentum (impulse), and conservation of momentum through examples, investigations, 
and problems. This unit concludes with how to solve problems involving elastic and inelastic collisions, in both one and two 
dimensions. 

Unit 5: Periodic Motion 

This unit serves as an introduction to periodic motion and explores common cases of simple harmonic motion, including 
springs, pendulums, and circular motion. The unit begins by defining and describing periodic motion and applying that 
knowledge to a mass on a spring. It then analyzes the motion of a pendulum and explores simulations in which students will 
determine the factors that affect the period of a pendulum. The unit proceeds to describe the nature of circular motion and the 
centripetal force associate with it. The unit concludes by connecting circular motion and the law of universal gravitation, 
exploring the orbital process and solving problems related to period and velocity of bodies in circular orbit. 

Unit 6: Thermodynamics 

In this unit, students are introduced to the fundamentals of thermodynamics, including the first and second laws of 
thermodynamics, heat, temperature, thermal equilibrium, and entropy. This unit begins by describing how the macroscopic 
properties of a thermodynamic system, especially temperature, are related to the molecular level of matter and discusses 
thermal energy as the sum of all the microscopic potential and kinetic energies. It then defines and discusses thermal 
equilibrium, specific heat, and latent heat, and focuses on how to use equations for specific heat, latent heat, temperature 
change and energy (gain/loss) to solve problems. Next, the unit explains the first law of thermodynamics and investigates the 
relationships among heat, work, and internal energy. It explores the concept of entropy and the second law of 
thermodynamics. It also examines heat engines and discusses how to determine their efficiency. The unit concludes with a 
global application of thermodynamic principles in the study of global warming 

Semester B (Physics) 
Unit 1: Waves 
This unit serves as an introduction to waves. It begins by defining waves, and then classifying them as mechanical or 
electromagnetic waves, and as transverse or longitudinal waves. The unit then explores waves in terms of their fundamental 
characteristics of velocity, wavelength, frequency and amplitude.  Next, it explains the use of the universal wave equation to 
solve problems involving speed, frequency, and wavelength.  The unit also describes the reflection and interference of sound 
and light waves, the freaction and diffraction of light wavs, and the effects of resonance and Doppler shift, focusing on real-
world instances and applications.  The unit concludes by describing how sound waves are produced, transmitted, and 
detected. 

Unit 2: Optics 
This unit provides an overview of basic optics, including the electromagnetic spectrum and the properties of light, mirrors, 
and lenses. The unit begins by describing the electromagnetic spectrum and the concepts of reflection and refraction, 
relating them to light. It explores Snell’s law, indices of refraction, and the quantitative analysis of refraction at a medium 
boundary. This unit also introduces analysis of ray diagrams for concave and convex lenses, as well as flat, concave, and 
convex mirrors. The unit concludes with an explanation of the polarization of light. 

 

 



Unit 3: Electrostatics 
This unit introduces the concept of electrostatics, both qualitatively and quantitatively. The unit begins by describing the 
types of charges, the attraction and repulsion of charges, charge polarization, and induced charges. It then proceeds to 
explain Coulomb’s law and its application to analyze electric forces. The unit then illustrates the electric field lines for one 
point charge, two point charges, and parallel plates, and explains how to calculate the electric field of a single point charge 
and of two point charges. The unit concludes by explaining how to calculate electric potential, electric potential energy, and 
change in electric potential energy. 

Unit 4: Circuitry 
This unit introduces the basic concepts of electric circuits, which include applications of electrical energy in our everyday 
lives. It begins by explaining what conventional electric current is and how it is caused by a potential difference (voltage). It 
introduces and compares alternating current (AC) and direct current (DC). The unit then analyzes the physical 
characteristics that relate to electrical resistance and relates resistance, current, and voltage through Ohm's law. The unit 
goes on to analyze circuit diagrams and describe how to measure voltage and current in a circuit. It then explores and 
analyzes series, parallel, and combination circuits. The unit concludes with the relationship between electric power, electric 
potential difference, current, and resistance. 

Unit 5: Magnetism 
This unit serves as an introduction to magnetism. It begins with the basic properties of magnets, including their interactions, 
field lines, and relationship to electricity. It then introduces the right-hand rules, enabling students to determine the 
direction of field lines and the magnetic forces on charges and current-carrying wires. The unit then describes magnetic 
induction and relates it to a change in magnetic flux. The unit concludes by defining Ampère's law and Faraday's law and 
explaining how these laws apply to electrical motors and generators. 

Unit 6: Quantum and Nuclear Physics 
This unit introduces students to the fundamentals of the quantum model of light and the atom. It unit begins by describing 
the dual nature of light in that it behaves like both a particle and a wave. The unit then explains the strong nuclear force and 
how to calculate mass-energy equivalence by comparing it to the binding energy of the nucleus. Next, the unit explains the 
quantum model of the atom with its subatomic particles. It then explores the concept of naturally occurring radioactive 
isotopes and the ways that they decay. The unit concludes by describing nuclear fission and fusion. 
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