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Course Syllabus: BIOLOGY 
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Text: Biology by Miller and Levine, Prentice Hall, 2010 edition ISBN 9780133669510 
Guided Reading Workbook for Biology ISBN 9780133687187
 
This class is a survey course in Biology.  The course is intended to provide students with a 
familiarity of the major topics of a Biology course, while providing supporting details when 
necessary.  Topics will be covered mostly with lecture, activities and workbook assignments.   
 
Students will be assessed using tests, activities, and homework assignments.  Students are 
required to bring their textbook, notebook, provided handouts, and workbook to class each day. 
 
Grading is determined on a points-based system.  Each assignment is assigned a point value and 
student grades are calculated as the number of points earned, divided by the total possible points, 
multiplied by 100. Letter grades are assigned according to the Peddie summer school grade scale. 
 
This syllabus is only a guide.  Topics and schedule are subject to change. 
 
Week 1 Scope of Biology 

Biochemistry 
Sect 1.1- 1.3 
Sect 4.1,4.4,5.1-5.5 

Week 2 Cell Structure and Function Sect 6.1-6.6 
Week 3 Photosynthesis 

Cellular Respiration 
Sect 7.1, 7.3-7.6 
Sect 8.1-8.4 

Week 4 Reproduction and Genetics Sect 9.1-9.3,9.5-9.6,  
10.1-10.3 

Week 5  Structure of DNA/RNA 
Transcription/Translation 
Mutations 

Sect 11.2-11.5 
 
Sect. 11.6 

Week 6 Evolution 
 

Sect 14.1-14.3 

 
Students will be required to read nightly, as well as complete homework assignments related to 
the lecture topics.  Students are encouraged to be active listeners, ask questions, and engage in 
discussions.  
 
Topics and Objectives:  The following is a list of topics covered during this course followed by 
the behavioral objectives that the students will be required to meet. 
 
Biology explores life: 

• Identify major levels of organization of life 
 
Biology explores diversity: 

• Define the term species 
• Explain how classification is used 
• Describe how the three Domains are classified 

 
 
 



Ten themes unify life: 
• Identify the five properties of all living things 

 
Life requires the use of certain elements/ Chemical bonds join atoms together: 

• List elements common to all living things 
• Compare and contrast elements and compounds 
• Predict basic molecular structures of biomolecules 

 
Life depends on the unique properties of water: 

• Describe the structure of a water molecule 
• List and describe the unique properties of water  
• Compare cohesion and adhesion 
• Define the terms solute and solvent 

 
Living things are made up of several complex biomolecules: 

• Describe the structure and function of carbohydrates 
• Name three important polysaccharides and describe their functions 
• Describe the structure and function of lipids 
• Describe the structure and function of proteins 

 
Enzymes are proteins that speed up specific chemical reactions in cells: 

• Explain how enzymes regulate chemical reactions 
• Describe how enzyme shape is related to function 
• Define the term denature and how it occurs 

 
Membranes regulate the traffic of molecules: 

• Define the terms osmosis, diffusion and equilibrium 
• Describe the properties of hypertonic, hypotonic, and isotonic solutions 
• Describe how water movement is different in plant and animal cells 
• Define the term active transport 
• Compare and contrast the processes of edocytosis and exocytosis 

 
All organisms are made of cells: 

• Explain the main ideas of the cell theory 
• Compare and contrast plant and animal cells 
• Describe the three main structures of eukaryotic cells 

 
Membranes organize cellular activities: 

• Describe the structure of cell membranes 
• Identify the functions of proteins in cell membranes 

 
The cell builds a diversity of products and structures to carry out its functions: 

• Describe the structure and function of various organelles within the cell 
• Compare and contrast the structure and function of the chloroplast and the mitochondria 

 
Sunlight powers life: 

• Compare and contrast the role of autotrophs and heterotrophs in biological systems. 
• Explain how cellular respiration harvests energy from food 

 



ATP provides energy for cellular work: 
• Describe the structure of ATP 
• Provide examples of cellular work 
• Summarize the ATP cycle 

 
Photosynthesis uses light energy to make food: 

• Identify the overall reactants and products of photosynthesis 
 
Electrons provide energy during cellular respiration: 

• Relate breathing to cellular respiration 
• Describe the chemical equation of cellular respiration 
• Explain the role of electron transport chains in biological systems 

 
Cellular respiration converts energy in food to energy in ATP: 

• Summarize the three stages of cellular respiration 
• Describe anaerobic respiration and how it is different than aerobic respiration 

 
All cells come from cells: 

• Describe the three main reasons for cell division 
• Compare and contrast sexual and asexual reproduction 

 
The cell cycle multiplies cells/ Chromosomes and cell division: 

• Describe the structure of chromosomes 
• Describe the stages of the cell cycle 

 
Cells divide during the mitotic phase: 

• Summarize the events of mitosis 
• Explain how mitosis is different in plant and animal cells 

 
Meiosis functions in sexual reproduction: 

• Summarize the process of meiosis 
• Define the terms haploid and diploid 

 
Meiosis increases genetic variation in offspring: 

• Describe how chromosome assortment leads to genetic variation 
• Explain how crossing-over leads to genetic variation 

 
Genetics developed from curiosity about inheritance: 

• Define the terms trait and genetics 
• Describe the work of Gregor Mendel and his pea plants 

 
Mendel discovered that inheritance follows the rules of chance: 

• Explain the principles of segregation and independent assortment 
• Contrast genotypes and phenotypes 
• Use Punnett squares to determine certain genetic outcomes 
• Define the terms homozygous and heterozygous 

 
 
 



There are many variations of inheritance patterns: 
• Describe how alleles interact to cause incomplete dominance 
• Describe the role of multiple alleles 

 
Sex-linked traits have unique inheritance patterns: 

• Explain how sex-linked genes lead to different inheritance patterns 
• Explain why sex-linked disorders are more common in males 

 
Mendel’s principles apply to humans: 

• Summarize the information provided by pedigrees 
• Explain how dominant, recessive, and sex-linked disorders are inherited 
• Explain how to predict certain genetic disorders 

 
Nucleic acids store information in their sequence of chemical units: 

• Identify the building blocks of DNA 
• Describe the structure of DNA and the rules for complementary base pairing 

 
DNA replication is the molecular mechanism of inheritance: 

• Explain the template method of DNA replication 
• Describe the process of DNA replication 

 
A gene provides the information for making a specific protein: 

• Describe the one-gene/ one-polypeptide hypothesis 
• Trace how the information in DNA is made into a protein 
• Describe how amino acids are coded  
• Define the terms transcription and translation 

 
Accidents affecting chromosomes can cause disorders: 

• Define the terms point and frame shift mutations 
• Describe how chromosomes can be damaged 

 
Mutations can change the meaning of genes: 

• Explain what can cause a mutation 
• List factors that can cause mutations 
• Define the term mutagen 

 
Darwin developed a theory of evolution: 

• Define the terms evolution and adaptation 
• Summarize the ideas that influenced Darwin’s work 
• Identify the key observations from Darwin’s journey that led to his theory 
• Describe the main points of Darwin’s theory 

 
Evolution has left much evidence: 

• List several lines of evidence that support the concept of evolution 
 
Darwin proposed natural selection as the mechanism of evolution: 

• Summarize Darwin’s four principles of Natural Selection 
 
 



Evolutionary biology is important in health science: 
• Explain how natural selection allows certain genes that cause disease to continue to exist 
• Explain how antibiotic resistance may evolve in bacteria 

 
The diversity of life is based on the origin of new species: 

• Describe the biological species concept 
• List the types of reproductive barriers between species 
• Explain how geographic isolation and adaptive radiation contribute to species diversity 

 
 
 
 
 




