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By the end of the course, students are expected to: 

 
Cells are Units of Life 
 list and explain the three concepts of the cell 

theory 
 describe the structure and function of cells 
 compare and contrast prokaryotic and 

eukaryotic cells 
 examine cellular and sub-cellular organization 
 analyze the continuity and diversity provided 

by the cell 
 evaluate past and present research on cells 

 
Heredity (genetics) 
 analyze the cell cycle and compare the 

processes of mitosis and meiosis 
 study the structure and function of DNA and 

RNA 
 explain DNA replication, RNA transcription and 

translation 
 demonstrate the process of protein synthesis 
 research the effects of genetic mutations 
 
Biological Evolution 
 examine evidence that supports an 

evolutionary view of life 
 analyze the mechanisms of evolution, their 

role, results and implications 
 investigate the contributions of early 

researcher (e.g.- Darwin, Malthus and 
Linnaeus) and their impact on the current view 
of evolutionary biology 

 demonstrate the use of taxonomy to identify 
unknown species using a dichotomous key 

 
Ecological Principles 
 examine the interactions and interdependence 

of living things 
 analyze interactions of populations, 

communities and ecosystems 
 examine the factors that influence population 

dynamics 

 assess current global issues of ecology 
 

Interaction of Matter, Energy and Organization 
in Organisms 
 indentify how autotrophs capture and store 

energy (photosynthesis) 
 explain how organisms convert 

carbohydrates  into ATP (cellular 
respiration) 

 identify the levels of organization and 
interactions of living things 
Adaptation, Interactions and Behavior of 
Organisms 

 identify the characteristics of life 
 describe the biogeochemical cycles in the 

biosphere 
 analyze and compare the five kingdoms 

and their interactions 
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By the end of the course, students are expected to: 
 

Ecological Principles 
 list the physical parameters and characteristics 

of Lake Superior and its watershed 
 identify and discuss the social issues and 

jurisdiction (governing bodies) that impact 
Lake Superior 

 research the historical status of Lake Superior 
and the communities in its watershed 

 identify the impact of development on Lake  
Superior and the communities in its watershed 

 analyze the biological community of Lake 
Superior and the communities in its watershed 

 assess current status (health) of Lake Superior 
and its watershed 

 
Microbes and Their Effect on Organisms 
 explain the relevance of microbiology to their 

daily life 
 research the history of microbiology 
 identify various microbes (viruses, bacteria, 

protozoa, and fungi) and their special 
characteristics 

 differentiate between prokaryotic and 
eukaryotic cells 

 study the transmission of disease (germ 
theory) 

 list beneficial microbes and their impact on our 
lives 

 
Comparative Anatomy and Physiology of Pisces 
(Fish) and Mammals 
 prepare a shark and a feline specimen for 

anatomical study 
 identify the muscular anatomy of a shark and a 

feline 
 describe the physiology of the muscular system 
 identify the skeletal anatomy of a shark and a 

feline 
 describe the physiology of the skeletal system 

 identify the digestive system anatomy of a 
shark and a feline 

 describe the physiology of the digestive 
system 

 identify the respiratory system anatomy of 
a shark and a feline 

 describe the physiology of the respiratory 
system 

 identify the cardio-vascular system  
anatomy of a shark and a feline 

 describe the physiology of the cardio-
vascular system 

 identify the uro-genital system anatomy of 
a shark and a feline 

 describe the uro-genital system of the 
muscular system 
 

Biological Evolution 
 identify the factors that drive evolution 
 investigate the role of genetics in evolution 
 examine plant communities to identify 

ecological niches 
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By the end of the course, students are expected to: 
 
 investigate and understand experiments in 

which variables are measured, analyzed and 
evaluated produce observable and verifiable 
data 
- lab technique 
- lab safety 
- accurate recording, organizing, and 

analyzing data  
- mathematical manipulations of data  
- use appropriate technology for gathering 

data and communicating results 
 investigate and understand the nature of 

chemistry 
- units and uncertainty in measurement 
- working with numbers – significant digits, 

scientific notations, % error 
- problem solving – dimensional analysis 
- energy, temperature, matter, elements, 

compounds, and mixtures 
 investigate and understand the structure of 

matter 
- atomic structure – early models, modern 

atomic theory 
- average atomic mass, mass number, atomic 

number, isotopes 
- mass and charges of subatomic particles 
- changes in the nucleus – nuclear stability, 

types of radioactive decay 
- radiant energy 
- Quantum theory – line spectra, 

Heisenberg’s Uncertainty Principle 
- electron configurations – orbitals and 

energy 
 investigate and understand the placement of 

elements on the periodic table  
- families, series 
- periodic trends – atomic radius, ionic size, 

ionization energy, electron affinity, 
electronegativity 

- groups of elements – representative, 
transition, rare earth 

 investigate and understand the interactions 
of matter 
- ionic and covalent bonding 
- naming chemical compounds 
- molecular geometry and polarity 
- chemical equations and reactions 

 investigate and understand the mathematics of 
chemistry 
- the mole concepts 
- empirical and molecular formulas 

determination 
- solve stoichiometry problems 
- limiting reagent problems 
- heat and enthalpy changes 
- Hess’s law 
- solving calorimetry  problems 

 investigate and understand carbon and its 
compounds 
- carbon element 
- hydrocarbon – nomenclature, properties, 

polymers 
- classes of organic compounds - 

nomenclature, properties 
 investigate and understand the states of 

matter 
- the nature of gases – Kinetic molecular 

theory 
- measuring gases – manometer 
- the mathematics of gas laws – Boyles’, 

Charles’, Avogadro, Dalton, Ideal 
- how gases work 
- the nature of liquids – intermolecular 

forces 
- the nature of solids – crystalline, 

amorphous, and bonding 
- changes of states – heating curve, 

phase diagrams 
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 investigate and understand chemical 

equilibrium 
- the nature of solutions – solid, liquid, gas 
- concentrations of solutions – molarity, 

molality, mole fraction 
- formation of solutions – solubility, rate of 

dissolving 
- colligative properties – v.p. reduction, b.p. 

elevation, m.p. depression, osmotic 
pressure, determining molar mass 

- the concept of equilibrium 
- the law of chemical equilibrium - K
- Le Chatelier’s Principle 

eq 

- solubility equilibria - Ksp

 investigate and understand acids, bases, and 
salt 

, precipitate, 
common-ion effect 

- definition, properties, naming, conjugate 
acid – base pairs 

- determining the strength of acids and 
bases –  Ka, K

- self ionization of water – K
b 

w

- buffers 
, pH, pOH 

- acid-base titration – choice of indicators 
 investigate and understand Redox chemistry 

- oxidation-reduction reactions 
- types of Redox reactions 
- balancing Redox equations – oxidation 

method, half-reaction method 
- electrochemical cells – voltaic cell, 

electrolytic cell, standard cell potential 
 investigate and understand kinetics and 

thermodynamics 
- chemical kinetics – rates, mechanisms, rate 

laws 
- reaction process – collision theory, 

activation energy, energy diagrams 
- factors affecting reaction rates 
- spontaneous processes- enthalpy, entropy, 

Gibbs free energy 
 

 investigate and understand nuclear 
chemistry  
- radioisotopes 
- half-life 
- radiocarbon dating 
- nuclear reactions- bombardment, 

decay, fission, fusion 
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By the end of the course, students are expected to: 

 Explore careers associated with medicine 
to develop an understanding of the variety 
of fields, required levels of education and 
preparation needed to be successful. 

 Demonstrate Laboratory procedures used 
to examine anatomical structures and 
evaluate physiological functions. 

 Develop a vocabulary of appropriate 
medical terminology to effectively 
understand and communicate information 
related to anatomy and physiology. 

 Recognize the anatomical structures and 
explain the physiological functions of body 
systems. 

 Recognize and explain the principle of 
homeostasis and the use of feedback loops 
to control physiological systems of the 
human body. 

 Use knowledge of anatomical structures to 
predict physiological consequences, and 
use knowledge of function to predict the 
features of anatomical structures. 

 Recognize and explain the 
interrelationships within and between 
anatomical and physiological systems of 
the human body. 

 Synthesize ideas to make a connection 
between knowledge of anatomy and 
physiology and real-world situations, 
including healthy lifestyle decisions and 
homeostatic imbalances. 

 Interpret graphs of anatomical and 
physiological data. 
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       By the end of the course, students are expected to: 

 
Science Inquiry 
  identify and use steps of the scientific method 

through demonstrations, laboratory 
testing/applications, written format 

 defend their data and conclusions 
 work in cooperation and collaboration with 

others 
 recognize the difference between science fact 

and science fiction 
 

Exploring the Basis of Life 
 use different microscopes effectively 
  create “wet mount” slides 
 demonstrate slide stains when appropriate 
 identify different cell structures, cell types, 

structure functions 
 identify basic structures of DNA, RNA 
 explain the function of protein building 
 identify the basic differences between  meiosis 

and mitosis 
 examine current trends in genetics applications 

and bioethics 
 

The Body and Infectious Disease 
 define disease and pathology at cell and 

organism level 
 explain communicability and disease concept 
 identify/explain disease caused by: virus, 

bacteria, parasites, fungi 
 be able to define/explain treatments and 

prevention systems including the immune 
system 

 examine the field of Epidemiology 
 complete a research project that investigates 

an infectious disease in humans or animals 
 follow given guidelines and protocols 
 research the role of DNA/RNA in current 

understanding of Evolution 
 
 

Understanding Ecology 
 explore and apply population dynamics 

through: 
- identification and measurement of a 

defined habitat 
- Inventory and data collection within 

that defined habitat. 
- documentation and management plans 
- planning, building and caring for a 

habitat short-term and long-term 
- the study of human population growth, 

its effects and solutions both locally and 
globally 

 
 Power and Energy 
 read and understand a basic home electric 

bill and meter 
 understand the impact of fossil fuel 

consumption locally and globally 
 research current methods of energy 

production 
 research and demonstrate their 

understanding of alternative methods of 
energy production and use 

 calculate basic power and energy formulas 
 
Examining the Earth 
 indentify and explain in points the Rock 

Cycle 
 indentify basic minerals 
 distinguish between and indentify 

sedimentary, metamorphic and igneous 
rock 

 find relative and absolute age of geologic 
structures 

 describe the impact age of geologic 
structures to life science and evolutionary 
history 

 describe the structure of Earths interior, 
the movement of plate boundaries and 
their association with earthquakes and 
mountain building 
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  use S and P wave data, from 3 different 

locations, to triangulate the epicenter and find 
the magnitude of an earthquake 

 value and uses of rocks and minerals / 
employment in current market 

 
 Investigating Matter 
 describe a sub-atomic particles of matter and 

how they are involved in the structure of the 
atom 

  use a periodic table to indentify elements and 
their electrons configuration, predict types of 
bonding, build chemical formulas for 
compounds and balance chemical equations 

 identify and name ionic, covalent and metallic 
compounds 

  apply practical applications of chemistry to  
business, industry, natural resources and 
households 

 demonstrate safety guidelines  
 investigate humane impact on the 

environment and the role of chemistry i.e. 
global warming, chemical pollution 
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By the end of the course, students are expected to: 
 
 formulate multisteps organic synthesis 
 evaluate a given reaction (or a series of 

reaction) and develop mechanism(s) for such 
reaction(s) 

 investigate and understand the family of 
alkane and cycloalkane 
- nomenclature – draw and name, properties 
- conformation – Newman projections  
- reactions and mechanisms – halogenation, 

inductive effect of radical stability 
- Wurtz coupling of alkyl halides 

 investigate and understand the family of 
alkene and cycloalkene 
- orbital model, nomenclature, properties of 

alkene 
- reactions and mechanisms – halogenation, 

hydrogenation, unsymmetrical reagents, 
oxidation 

- synthesis of alkenes 
- stereospecificity of addition reactions and 

mechanisms to cycloalkene 
 investigate and understand the family of 

alkynes, dienes, and alkylhalides 
- orbital model, nomenclature, properties of 

alkynes and dienes 
- synthesis – alkynes and higher alkynes 
- reactions and mechanisms of alkynes– 

hydrogenation, halogenation, 
hydrohalogenation, hydration 

- 1,2 and 1,4 addition to diene and 
conjugated diene 

- Diels-Alder reaction using conjugated 
diene and alkene 

- Reaction and mechanism - nucleophilic 
substitution of alkyl halides – conc. Base, 
SN2, SN

 investigate and understand the family of 
alcohols  

1 

- nomenclature and properties 
 

- synthesis of alcohols – hydration of 
alkene, SN2, SN1 

- reactions and mechanisms – SN

hydrolysis of alkyl 
halide, reduction of carbonyl 
compounds, hydroboration, Grignard 
reagent 

2, SN1

 investigate and understand the family of 
ether and epoxides 

, 
oxidation, dehydration 

- nomenclature and properties 
- synthesis – williamson synthesis 
- reactions and mechanisms of ether – 

cleavage by acids, bases 
- reactions and mechanisms of epoxides 

– cleavage by acids, bases 
 investigate and understand the family of 

aldehydes and ketones 
- nomenclature of aldehydes and 

ketones 
- synthesis of aldehyde – oxidation of 1o

- synthesis of ketone - oxidation of 2

 
alcohol, ozonolysis of alkene, 
Rosenmund reduction 

o

- synthesis of cyclic ketone 

 
alcohol, ozonolysis of alkene 

- distinguishing test for aldehyde and 
ketone – KMnO4

- Reactions and mechanisms – oxidation, 
reduction (hydrogenation, LiAlH

, Tollen, Fehling, 
Iodoform tests 

4

 investigate and understand the family of 
carboxylic acids and esters 

), 
Clemmenson, Wolff-Kishner, acetal and 
ketal, gem dihalogenation, addition of 
ammonia derivatives 

- nomenclature and properties, interpret 
acidity and acid constant 

- interpret effects of chemical structure,  
resonance, and stereochemistry on 
acidity 

- synthesis of acids – oxidation of 
alcohols, aldehydes, aromatic methyl, 
Grignard reagent + CO2 
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- reactions and mechanisms  of acids – 

reduction, nucleophilic substitution 
- synthesis of esters – acid-catalyzed Fischer 

esterification 
- reaction and mechanism of esters – 

hydrolysis in acids and bases, Grignard 
reagents, reduction of ester, conversion 
into amides 

- reactions and mechanisms of acid 
anhydrides- conversion into esters, 
formation of ketone, Friedel-Craft 
acylation 

 investigate and understand the family of 
amines 
- nomenclature and properties 
- synthesis -  reduction of nitro, nitrile 

compounds, and amide, alkylation, Gabriel 
synthesis, Hofmann reaction 

- reactions and mechanisms -  with strong 
acids, alkylation, nitrosation, conversion 
into amides 

 investigate and understand the aromatic 
compounds 
- nomenclature and properties 
- mechanism of electrophilic aromatic 

substitution 
- reactions – chlorination, bromination, 

nitration, sulfonation, alkylation, acylation 
- Design multisteps synthesis 

 investigate and understand amino acids, 
peptides, and proteins 
- nomenclature and properties 
- evaluate the charge properties of amino 

acids at different pH 
- formulate linear sequence of amino acids 

using chemical scissors – carboxypeptidase, 
Edmund and Sanger reagent, trypsin, 
chymotrypsin, CNBr, performic acid 

- examine secondary structure of protein – 
interaction of R groups, polypeptide 

- predict 3 dimensional structural tendency 
 

 investigate and understand carbohydrates 
and organic phosphate 
- stereoisomers, chiral, achiral 
- polarimeter, optical activity 
- classifying carbohydrates 
- nomenclature and ring closure of 

aldose, ketose  
- reactions and mechanism – 

monosaccharides, polysaccharides, 
organic phosphate 

 investigate and understand nucleic acids 
- primary, secondary structures of DNA, 

RNA 
- mechanism - DNA replication 
- biosyntheis of proteins – transcription, 

translation 
 investigate and understand how to 

complete a biochemistry capstone project  
- research biochemical articles on the 

internet, reference books, and printed 
resources 

- built  and present the biochemical topic 
(molecular level) to the class in a 
seminar setting ( 20 minutes) 

- write a 7 – 8 pages level 3 research 
paper  

 investigate and understand spectrometry 
of organic compounds 
- identify and interpret IR, NMR, and 

mass spectra 
- use the spectra of IR, NMR, and mass 

spectroscopy to deduce the structural 
formula of unknown organic compound 

 investigate and understand how to prepare 
and present chemistry demonstrations 
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By the end of the course, students are expected to: 
 

Process/Mathematical Skills  
 solve physics problems mathematically 
 apply laboratory skills  
 reference important events or developments 

from the history of science, and relate those 
events or developments to physics 

 apply learning to everyday situations (for 
example, cost of electrical energy) 

 identify careers in physics and the tools of 
physics used in those careers 
 

Kinematics  
 define, describe and contrast distance and 

displacement, speed and velocity, and 
acceleration 

 describe the difference between positive and 
negative values for displacement, velocity and 
acceleration for one dimensional motion 

 construct and interpret various motion graphs 
and diagrams including displacement-time 
graphs, velocity-time graphs and acceleration-
time graphs that correctly represent no speed, 
constant speed and constant acceleration 

 identify the conditions of free fall and apply 
concepts of motion with constant acceleration 
to a freely falling object  

 utilize independent horizontal and vertical 
components to describe and analyze motion of 
a projectile 
 

Dynamics  
 explain the meaning of Newton’s three laws in 

common language 
 relate the SI units of force, mass and 

acceleration 
 use centripetal motion to demonstrate that an 

unbalanced force can create an acceleration 
that manifests itself as a change in speed, 
direction or both 

 recognize that balanced forces cause 
constant velocity (zero or non-zero) which 
represents a state of equilibrium 

 use the Law of Universal Gravitation to 
explain interactions between objects 

 

Conservation Laws/Energy and Momentum   
 describe the difference between open and 

closed systems in terms of the origins of 
forces 

 use conservation of energy and/or 
momentum to find velocities of objects 
involved in a collision or explosion 

 distinguish between elastic and inelastic 
collisions 

 use conservation of energy to describe 
energy transformation in a variety of 
scenarios, including “missing energy” in 
“non-conservative” systems 

 

Waves 
 differentiate between and give examples of 

different types of waves, e.g. 
transverse/longitudinal, 
electromagnetic/mechanical, light/sound 

 describe and contrast the transfer of 
energy by waves with the transfer of 
energy by work or heat 

 experimentally measure, calculate, and 
describe the relationships among the 
following quantities related to wave 
motion: frequency, period, wavelength, 
wave speed 

 describe how the pitch, loudness, and 
timbre of sound are related to the 
frequency, amplitude and wave shape 

 describe how the relative motions of 
transmitters and receivers change the 
observed frequencies and wavelengths of 
waves (Doppler Effect) 
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 describe how waves interact with other waves 

according to the principle of superposition 
 explain the interaction of wave pulses with 

boundaries between media, including 
absorption, reflection and transmission 
 

Light 
 demonstrate an understanding of the laws of 

reflection and refraction 
 describe the relationship between wave 

intensity and distance from a source, e.g., the 
inverse square law or other wave relationships 

 explain that various behaviors of light can be 
described using different models (wave or 
particle) 

 make connections between properties of 
waves (such as reflection, refraction, 
dispersion, diffraction, polarization) and optical 
phenomena (such as rainbows, scattering, 
mirages, fluorescence, iridescence, fiber optics) 

 relate colors of visible light to wavelengths, 
absorption, reflection, transmission, 
paint/pigment and filters 

 compare and contrast the characteristics of the 
different parts of the electromagnetic 
spectrum 

 describe how light waves (photons) are 
produced by electron transitions within the 
atom 
 

Electricity and Magnetism  
 recognize types of charges, the law of 

conservation of charge, the concepts of net 
charge and elementary charge and separation 
of charges 

 use Coulomb’s Law to calculate quantities 
associated with electric force 

 describe and diagram fields (electric and/or 
magnetic) 

 compare the processes by which capacitors 
and batteries store and release energy 
within a circuit 

 relate voltage, resistance, current and 
power to charges and movement of 
charges 

 relate the movement of charge to the 
production of a magnetic field (permanent 
magnets and electromagnets) 

 describe the characteristics of alternating 
and direct currents, how they are produced 
(for example, generators v. batteries) and 
the advantages and disadvantages of each 
in the process of electric power 
transmission 
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By the end of the course, students are expected to: 
 

Foundations of Digital Electronics 
 measure data using scientific and engineering 

notations 
 identify the electronic components used in 

digital circuits 
 demonstrate basic soldering and printed circuit 

board construction 
 analyze series and parallel circuits using circuit 

theory laws 
 simulate digital circuits with Multisim software 
 prototype digital circuits on circuit 

breadboards 
 utilize component datasheets to troubleshoot 

digital circuits 
 

Combinational Logic Analysis and Design 
 convert binary, octal and hexadecimal number 

systems 
 manipulate Boolean Algebra equations and 

utilize DeMorgan’s Theorems 
 diagram AND-OR-INVERT, NAND only, and NOR 

only logic circuits 
 construct binary adders and solve two’s 

complement arithmetic 
 design combinational logic circuits with Field 

Programmable Gate Arrays 
 

Sequential Logic Analysis and Design 
 analyze flip-flops, latches and explain their 

applications 
 design asynchronous counter circuits with 

small and medium scale integrated circuits 
 design synchronous counter circuits with small 

and medium scale integrated circuits 
 design sequential logic circuits with Field 

Programmable Gate Arrays 
 build State Machines 

 
 
 

Introduction to Microcontrollers –Boe-Bots® 
Robots 
 explain the software development for a 

basic microcontroller 
 experiment with real-world interfaces: 

hardware controls 
 experiment with process controls using a 

Boe-Bot® robotic microcontroller 
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By the end of the course, students are expected to: 
 

Atoms and Molecules 
 describe the difference between an element, a 

compound and a molecule 
 describe and interpret the changes in the 

arrangement of atoms and molecules that 
occurs during phase change 

 associate the chemical and physical properties 
of elements with their placement on the 
periodic table 

 combine elements using Lewis Dot structures 
and oxidation numbers to predict the 
arrangement of atoms in chemical formulas 

 demonstrate how atoms and molecules 
rearrange themselves in a chemical reaction by 
generating and comparing synthesis, 
decomposition, single replacement, and 
double replacement reactions 

  analyze various chemical reactions, 
differentiate between the reactants and the 
products and explain why the reactants have 
different properties than the products   
 

Chemical Bonding and Electrons 
 define what an atom is, distinguish between 

the different subatomic particles and their 
charge, as well as, describe their location 
within the atom 

 use a periodic table to calculate the number of 
protons, neutrons and electrons found in a 
particular element 

 use a periodic table to identify and illustrate 
the different energy levels within an atom and 
the number of electrons found in each energy 
level with special emphasis on the valence 
electrons 

 define Covalent, Ionic and Metallic bonding 
and use the periodic table to determine if a 
combination of specific elements will bond 
ionicly, covalently or metallically 

 diagram the transfer and sharing of 
electrons and use those diagrams to 
describe Covalent, and Ionic bonds 

 compare  and categorize compounds as 
Ionic, covalent or metallic based upon the 
properties of the compound, the location 
on the periodic table of elements that 
comprise the compound and formation of 
ions 

 
Atoms and Chemical Reaction 
 use the periodic table to name elements 

and identify symbols for those elements 
 construct chemical formulas using the 

combining capacity of elements and be 
able to identify the element as well as 
calculate the number of atoms of each 
element 

 explain the difference between a 
coefficient and a subscript and be able to 
use them to derive the number of Moles as 
well as atoms that are present in a 
compound 

 describe chemical equations and 
demonstrate the law of conservation of 
matter by balancing simple chemical 
equations 

 determine if chemical equations are 
balanced 

 compose and manipulate chemical 
equations to ensure they are balanced 

 
Matter  
 define the law of conservation of mass 
 apply the law of conservation of mass 

through the process of balancing chemical 
equations 

 demonstrate conservation of mater by 
separating substances using simple physical 
means such as phase change 

 measure and analyze the effect of chemical 
change on mass 
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Kinematics  
 define, describe and contrast distance and 

displacement, speed and velocity, and acceleration 
 distinguish between vector (magnitude and 

direction) and scalar (magnitude) quantities 
 construct and interpret various motion graphs and 

diagrams  
 identify the conditions of free fall and apply 

concepts of motion with constant acceleration to a 
freely falling object 

 

Dynamics  
 explain the meaning of Newton’s three laws in 

common language 
 explain the difference between weight and 

mass 
 use the Law of Universal Gravitation to explain 

interactions between objects 
 

Conservation Laws/Energy and Momentum   
 explain the effects of work (F∆d) on the energy 

of a system 
 use conservation of energy to describe energy 

transformation in a variety of scenarios 
 

Waves 
 differentiate between and give examples of 

different types of waves, e.g. 
transverse/longitudinal, 
electromagnetic/mechanical, light/sound 

 describe and contrast the transfer of energy by 
waves with the transfer of energy by work 

 experimentally measure, calculate and describe the 
relationships among the following quantities 
related to wave motion: frequency, period, 
wavelength, wave speed 

 describe how the pitch and loudness of sound are 
related to the frequency and amplitude 

 describe how waves interact with other waves 
according to the principle of superposition 
 

 

Light 
 relate colors of visible light to wavelengths 
 demonstrate an understanding of the laws of 

reflection and refraction 
 explain that various behaviors of light can be 

described using different models (wave or 
particle) 

 draw connections between properties of waves 
(such as reflection, refraction, dispersion, 
diffraction, polarization) and optical 
phenomena (such as rainbows, scattering, 
mirages, fluorescence, iridescence, fiber optics) 

 describe how light waves (photons) are 
produced by electron transitions within the 
atom 

 

Electricity and Magnetism  
 relate voltage, resistance, current and power to 

charges and movement of charges 
 describe characteristics of good conductors and 

poor conductors (insulators) 
 compare the processes by which capacitors and 

batteries store and release energy within a 
circuit 

 calculate voltage, resistance, current and 
power in simple circuits using Ohm’s Law and 
P=IV 

 relate the movement of charge to the 
production of a magnetic field (permanent 
magnets and electromagnets) 

 use concepts of electricity and magnetism to 
explain how devices such as transformers, 
motors and generators work 

 use voltage, current and power to describe the 
production, distribution, and costs and benefits 
of electrical energy 
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