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COURSE DESCRIPTION 

This course provides students with the opportunity for in-depth study of the 
concepts and processes that occur in biological systems. Students will study 
theory and conduct investigations in the areas of biochemistry, metabolic 
processes, molecular genetics, homeostasis, and population dynamics. Emphasis 
will be placed on the achievement of detailed knowledge and the refinement of 
skills needed for further study in various branches of the life sciences and related 
fields. 
 



OVERALL EXPECTATIONS 

A. Biochemistry 
By the end of this course, students will: 
1. analyze technological applications of enzymes in some industrial processes, and 
evaluate technological advances in the field of cellular biology; 
2. investigate the chemical structures, functions, and chemical properties of 
biological molecules involved in some common cellular processes and biochemical 
reactions; 
3. demonstrate an understanding of the structures and functions of biological 
molecules, and the biochemical reactions required to maintain normal cellular 
function. 
 
B. Metabolic Processes 
By the end of this course, students will: 
1. analyze the role of metabolic processes in the functioning of biotic and abiotic 
systems, and evaluate the importance of an understanding of these processes and 
related technologies to personal choices made in everyday life; 
2. investigate the products of metabolic processes such as cellular respiration and 
photosynthesis; 
3. demonstrate an understanding of the chemical changes and energy 
conversions that occur in metabolic processes. 
 
C. Molecular Genetics 
By the end of this course, students will: 
1. analyze some of the social, ethical, and legal issues associated with genetic 
research and biotechnology; 
2. investigate, through laboratory activities, the structures of cell components and 
their roles in processes that occur within the cell; 
3. demonstrate an understanding of concepts related to molecular genetics, and 
how genetic modification is applied in industry and agriculture. 
 
D. Homeostasis 
By the end of this course, students will: 
1. evaluate the impact on the human body of selected chemical substances and of 
environmental factors related to human activity; 
2. investigate the feedback mechanisms that maintain homeostasis in living 
organisms; 



3. demonstrate an understanding of the anatomy and physiology of human body 
systems, and explain the mechanisms that enable the body to maintain 
homeostasis. 
 
E. Population Dynamics 
By the end of this course, students will: 
1. analyze the relationships between population growth, personal consumption, 
technological development, and our ecological footprint, and assess the 
effectiveness of some Canadian initiatives intended to assist expanding 
populations; 
2. investigate the characteristics of population growth, and use models to 
calculate the growth of populations within an ecosystem; 
3. demonstrate an understanding of concepts related to population growth, and 
explain the factors that affect the growth of various populations of species. 
 
Outline of Course Content 
Unit One – Biochemistry       25 hours 
(Online components: 17 hours; Offline components: 8 hours) 
 

Topics include: studying the chemical structures of macromolecules, including 
proteins, lipids, carbohydrates and nucleic acids; examining the fluid-mosaic 
model of cell membrane; describing the phenomena of passive transport and 
active transport of molecules across cell membrane; identifying the structure and 
function of membranous organelles of eukaryotic cell, such as mitochondrion, 
chloroplast, rough endoplasmic reticulum, Golgi apparatus, and lysosome; and 
learning the concept of free energy (that available to do work in the cell) and its 
implication for enzymatic mechanism.  
 
Unit Two – Metabolic Processes     20 hours 
(Online components: 14 hours; Offline components: 6 hours) 
 

Topics include: identifying the stages of cellular respiration (that is, glycolysis, 
tricarboxylic acid cycle, electron transport chain and chemiosmosis); describing 
some major reactions involved in retrieving energy from glucose; investigating, 
with an activity, the efficiency of aerobic and anaerobic pathways of exercise; 
studying the cellular structures and biochemical pathways in synthesis of glucose 
by plants; and explaining the process of cellular respiration and photosynthesis 
with conservation of energy and its transformation from one form to another. 
 



Unit Three – Molecular Genetics     25 hours 
(Online components: 17 hours; Offline components: 8 hours) 
 

Topics include: learning the molecules involved in gene replication, gene 
expression, and protein synthesis; investigate these processes with computer 
simulation; explaining, with molecular mechanism, the flow of genetic 
information from genotype to phenotype; describing how chemicals can damage 
DNA and how cellular repair mechanism counters these effects; and connecting 
the knowledge of molecular genetics with advances in biotechnology. 
 
Unit Four – Homeostasis       20 hours 
(Online components: 14 hours; Offline components: 6 hours) 
 

Topics include: describing the anatomy and physiology of endocrine, excretory 
and nervous system; constructing a model, such as flow chart and diagram, to 
explain how these systems interact to maintain homeostasis; identifying the role 
of reproductive hormones in feedback mechanisms; and describing the role of 
homeostasis in maintaining water balance, body temperature, ionic and acid-base 
balance; and understanding how the body respond to changes of environment by 
actively maintaining constant internal conditions.   
 
 
Unit Five – Population Dynamics     20 hours 
(Online components: 14 hours; Offline components: 6 hours) 
 

Topics include: modeling the growth of populations using the concepts of 
exponential, sigmoidal and sinusoidal graphs; investigating, through computer 
simulation, the interaction of two populations in an ecosystem; explaining the 
various interaction among populations, including symbiosis, competition, 
predation and defence mechanism; describing the characteristics of a population, 
such as growth, density and distribution; and explaining the concept of energy 
transfer in a human population in terms of production, distribution and 
consumption of food. 
 

 
Assessment and Evaluation 
The assessment techniques used in this course are Assessment as, for and of 
Learning.  Their purpose is to provide students with opportunity for engage into 
self-directed ongoing learning, consistent student and teacher communication, 
consistent teacher monitoring of student-learning and the instructional strategies 



have been successful in facilitating the acquisition of the skills described in the 
Ministry of Education’s curriculum expectations for each unit.  Assessment tools 
include but are not limited to: 
Group and individual presentations; story writing assignments; quizzes and 
written tests; organization of binders; student-teacher conferences; 
formal/informal teacher observation and on-going verbal feedback; oral 
presentations; instructional videos and independent work.  
70 per cent of the grade will be based on assessment for and of learning tests, 
quizzes and assignments evaluated throughout the course (term work). 
30 per cent of the grade will be based on evaluation in the form of an 
examination and/or project (summative evaluation). 
Term work 

Knowledge and Understanding              25 % 
Thinking and Inquiry                                 25 % 
Communication                                         25 % 
Application                                                 25 % 

Summative evaluation     30 % 
 
Assessment for Learning (Growing Success) will implement the use of diagnostic 
assessments to determine the students’ readiness skills for the ensuing lessons 
and skills required.  Formative assessments, including frequent informal question 
and discussion during class, will take place in an ongoing and frequent manner to 
assure students’ are acquiring and practicing skills. 
 
Assessment as Learning (Growing Success) will be monitored to ascertain that 
students’ are developing the ability to self-correct and to determine individual 
skills that are required for success and in determining individual learning styles.  
Students are provided with adequate time and resources to engage in 
individuated practice and learning of the materials.  
 
Assessment of Learning (Growing Success) will be done upon completion of units 
and course to convey the success of the students’ achievement of the content 
and concepts learned. 
 
Teaching/Learning Strategies 

• Binder checks 

• Cooperative learning groups 

• Direct teaching/Socratic method 



• Graphic organizers 

• Think/pair/share 

• Worksheets 

• Individual practice of questions 

• Viewing and responding to videos 

• Questionnaires, Ticket out the Door 

• Oral presentations 

• Independent and group research projects 

• Note-taking 

• Mini-whiteboard activities 
 
Resources 

• Textbook: Biology 12, McGraw-Hill Ryerson, 2002 

• Supplementary teaching materials: PhET simulations; Cold Spring Harbour 
Laboratory Education website; worksheets organized by teacher 

 


