
	  
	  

Biology	  Syllabus	  
School	  Year	  2019-‐2020	  

	  
Mr.	  Arvin	  Ghazarian	  

	  
Dear	  Students,	  
	  
	  	  	  	  	  	  	  	  	  	  	  I	  would	  like	  to	  welcome	  you	  to	  the	  fascinating	  world	  of	  biology!	  Biology	  is	  the	  
science	  of	  life,	  living	  systems,	  their	  properties,	  and	  their	  interactions.	  It	  is	  one	  of	  the	  
most	  dynamic	  branches	  of	  practical	  sciences,	  which	  requires	  lots	  of	  studying,	  critical	  
thinking,	  imagination,	  and	  decision	  making.	  As	  the	  teacher	  of	  this	  class	  I	  have	  high	  
expectations	  of	  all	  my	  students,	  regardless	  of	  their	  background	  and	  previous	  
knowledge.	  I	  expect	  that	  all	  my	  students	  take	  this	  course	  seriously,	  challenge	  
themselves,	  help	  each	  other	  out,	  and	  never	  give	  up	  learning.	  A	  thirst	  of	  knowledge	  is	  
what	  will	  guarantee	  your	  success	  in	  this	  course.	  A	  calendar	  for	  this	  class,	  which	  lists	  
all	  of	  the	  topics	  we	  will	  be	  covering	  in	  full	  detail	  will	  be	  posted	  on	  the	  classroom	  
wall,	  as	  well	  as	  a	  separate	  students’	  honor	  code	  will	  be	  given	  to	  you	  in	  two	  copies	  for	  
this	  class	  in	  separate	  sheets	  on	  our	  first	  day	  of	  class.	  I	  expect	  you	  to	  read	  the	  honor	  
code	  carefully,	  keep	  one	  copy	  and	  turn	  in	  a	  signed	  copy	  on	  our	  next	  session.	  	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  Following	  is	  the	  grading	  percentage	  and	  policy	  in	  this	  class	  per	  semester:	  
	  

Homework:	  	  	  	  	  	  	  	  	  	  	  	  	  10%	  
Quizzes:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  30%	  
Tests:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  20%	  
Labs:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  15%	  
Final	  Project:	  	  	  	  	  	  	  	  	  	  	  10%	  
Midterm	  Exam:	  	  	  	  	  	  	  10%	  
Final	  Test:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  15%	  

	  
	  
	  
	  

	  



	  
	  

COURSE	  DESCRIPTION	  
	  

Chapter	  2:	  Essential	  Chemistry	  for	  Biology	  
Introduction-‐	  	  

Section	   Learning	  Objectives	  
Some	  Basic	  Chemistry	   1. Distinguish between matter, chemical elements, and 

compounds. Give examples of each. 

2. Explain the significance of trace elements to human health. 

3. Describe the relative size, location, and electrical charge of 
protons, neutrons, and electrons within an atom. Explain 
how the atomic number and mass number are determined. 

4. Define an isotope and explain how isotopes are used in 
biological research and medicine. 

5. Explain how the location of electrons determines the 
chemical properties of an atom. 

6. Distinguish between ionic, covalent, and hydrogen 
chemical bonds. 

7. Describe the structure of water and explain how its shape 
makes water a polar molecule. 

8. Write the chemical formula for the creation of water from 
hydrogen and oxygen. Identify the reactants and products 
of this reaction. 

	  
Water	  and	  Life	   1. Describe the four life-supporting properties of water. 

Describe an example of how each property affects some 
form of life. 

2. Describe the relationship between aerobic exercise and 
brain size. 

3. Distinguish between the chemical properties of acids, 
bases, and neutral solutions. Explain how buffers stabilize 
the pH of acidic and basic solutions. 

4. Describe the potential impact of rising levels of carbon 
dioxide on the pH of the ocean. 

	  
	  
	  
	  



Chapter	  3:	  The	  Molecules	  of	  Life	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
Organic	  Compounds	   1. Describe the special bonding 

properties of carbon that allow it to 
form an endless variety of organic 
molecules. 

2. Compare a dehydration reaction to 
hydrolysis. 

	  
Large	  Biological	  Molecules	   1. Compare the structures and roles of 

monosaccharides, disaccharides, and 
polysaccharides in living organisms. 
Give examples of each. 

2. Describe the unique properties of 
lipids. 

3. Compare the structure and properties 
of saturated and unsaturated fatty 
acids. 

4. Distinguish between steroids and 
anabolic steroids, and explain how the 
use of anabolic steroids can be 
dangerous to a person’s health. 

5. Describe the structure of proteins. 
Distinguish between the primary 
structure and the final three-
dimensional shape. 

6. Describe and compare the structures 
of DNA and RNA. 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



Chapter	  4:	  A	  Tour	  of	  the	  Cell	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
The	  Microscopic	  World	  of	  Cells	   1. Compare the following pairs of terms, noting the 

most significant differences: light microscopes 
versus electron microscopes, scanning electron 
microscopes versus transmission electron 
microscopes, magnification versus resolution, 
prokaryotic cells versus eukaryotic cells, plant 
cells versus animal cells. 

	  
Membrane	  Structure	   1. Describe the structure of the plasma membrane 

and other membranes of the cell. Explain why this 
structure is called a fluid mosaic. 

2. Explain how MRSA bacteria disable human 
immune cells. 

3. Compare the structures and functions of a plant 
cell wall and the extracellular matrix of an animal 
cell. 

	  
The	  Nucleus	  and	  Ribosomes	   1. Explain how the genetic information in the 

nucleus is used to direct the production of proteins 
in the cytoplasm. 

	  
The	  Endomembrane	  System	   1. Compare the structures and functions of the 

following components of the endomembrane 
system: rough endoplasmic reticulum, smooth 
endoplasmic reticulum, Golgi apparatus, 
lysosomes, and vacuoles. 

	  
Chloroplasts	  and	  Mitochondria	   1. Compare the structure and function of 

chloroplasts and mitochondria. Describe the 
adaptive advantages of extensive folds in the 
grana of chloroplasts and the inner membrane of 
mitochondria. 

	  
The	  Cytoskeleton	   1. Describe the functions of the cytoskeleton. 

Compare the structures and functions of cilia and 
flagella. 

	  



	  
Chapter	  5:	  The	  Working	  Cell	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
Some	  Basic	  Energy	  Concepts	   1. Define the terms energy, kinetic energy, potential 

energy, and the principle of  
conservation of energy. 

2. Explain the relationship between heat and 
entropy. 

3. Compare the processes by which a car and a 
human use “fuel” to perform work. 

4. Compare the amount of energy in a calorie, 
kilocalorie, and Calorie. Which is most  
commonly used on food labels? 

	  
ATP	  and	  Cellular	  Work	   1. Explain how ATP powers cellular work. 

2. Explain how ATP is recycled. 

	  
Enzymes	   1. Explain why enzymes are needed in living 

organisms. 

2. Explain how enzymes are able to speed up 
specific chemical reactions. 

3. Explain how inhibitors and poisons can affect 
enzyme activity. 

	  
Membrane	  Function	   1. Define and distinguish between the following 

pairs of terms: diffusion versus osmosis, passive 
transport versus active transport, hypertonic 
versus hypotonic, endocytosis  
versus exocytosis, and phagocytosis versus 
pinocytosis. 

2. Explain how signal transduction pathways permit 
environmental stimuli to impact the  
activities inside of a cell. 

	  
	  
	  
	  



Chapter	  6:	  Cellular	  Respiration:	  Obtaining	  Energy	  from	  Food	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
Energy	  Flow	  and	  Chemical	  Cycling	  in	  the	  
Biosphere	  

1. Explain why photosynthesis is 
important to most ecosystems. 

2. Define and compare autotrophs and 
heterotrophs, producers and 
consumers. 

3. Explain how the processes of 
photosynthesis and cellular 
respiration are complementary to each 
other. 

	  
Cellular	  Respiration:	  Aerobic	  Harvest	  of	  
Food	  Energy	  

1. Compare the processes of cellular 
respiration and breathing. 

2. Write and explain the overall 
equation for cellular respiration. 

3. Explain how the processes of 
oxidation and reduction are used to 
transfer electrons from food 
molecules to NADH, the electron 
transport chain, and oxygen. 

4. Compare the reactants, products, 
location in the cell, and energy yield 
of the three stages of cellular 
respiration (glycolysis, citric acid 
cycle, and electron transport chain). 

	  
Fermentation:	  Anaerobic	  Harvest	  of	  Food	  
Energy	  

1. Compare the reactants, products, and 
energy yield of aerobic metabolism 
versus fermentation in human cells. 
Indicate where this process occurs in 
each type of cell. 

	  
	  
	  
	  
	  
	  



Chapter	  7:	  Photosynthesis:	  Using	  Light	  to	  Make	  Food	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
The	  Basics	  of	  Photosynthesis	   1. Describe the structure of chloroplasts and 

indicate where the chlorophyll molecules are 
located. Explain how carbon dioxide and oxygen 
move in and out of leaves. 

2. Explain how the process of photosynthesis is 
similar to the reverse of cellular respiration. 

3. Compare the reactants and products of the light 
reactions and the Calvin cycle. 

	  
The	  Light	  Reactions	   1. Define wavelength and the electromagnetic 

spectrum. Identify the wavelengths that are 
absorbed by and reflected from an object that 
appears green. 

2. Explain how Theodor Engelmann was able to 
determine that only certain wavelengths of light 
are used in photosynthesis. 

3. Compare the functions of chlorophyll a, 
chlorophyll b, and carotenoids. 

4. Explain how the energy of photons is transferred 
within a photosystem. 

5. Compare the water-splitting and NADPH-
producing processes of the light reactions. 

6. Compare the process of ATP production in the 
inner mitochondrial membrane to the  
thylakoid membrane of chloroplasts. 

	  
The	  Calvin	  Cycle	   1. Describe the reactants and products of the Calvin 

cycle. Explain why this cycle is  
dependent on the light reactions. 

	  
	  
	  
	  
	  
	  
	  



Chapter	  8:	  Cellular	  Reproduction:	  Cells	  from	  Cells	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
What	  Cell	  
Reproduction	  
Accomplishes	  

1. Describe the roles of cell division in living organisms. 

2. Compare the cellular processes and cellular products of asexual 
and sexual reproduction. 

	  
The	  Cell	  Cycle	  and	  
Mitosis	  

1. Describe the basic structure of a chromosome. Explain how 
DNA is packaged into an elaborate, multilevel system of 
coiling and folding. 

2. Explain how and when chromosomes are duplicated. 

3. Describe the key events of each phase of the cell cycle. 

4. Describe the key events of each phase of mitosis. 

5. Compare the processes of cytokinesis in animal and plant cells. 

6. Describe how the cell cycle control system normally functions 
and explain the consequences of errors in this system. 

7. Explain how cancer cells are different from healthy cells of the 
body. 

8. Distinguish between benign and malignant tumors. Explain 
what is meant by the “slash, burn, and poison” approach to 
treating cancer. 

9. Explain how you can reduce your risks of developing cancer. 

	  
Meiosis,	  the	  Basis	  
of	  Sexual	  
Reproduction	  

1. Distinguish between the following pairs of terms: sex 
chromosomes versus autosomes, somatic cells versus gametes, 
and diploid versus haploid cells. 

2. Explain why the production of haploid gametes is necessary in 
sexually reproducing organisms. 

3. Compare the processes and products of meiosis I and meiosis 
II. 

4. Compare the overall processes and products of meiosis and 
mitosis. 

 

5. Explain how independent assortment of chromosomes during 
meiosis, random fertilization, and crossing over contribute to 
genetic diversity in offspring. 

6. Describe the consequences of nondisjunction in autosomes and 
sex chromosomes. 



	  
Chapter	  9:	  Patterns	  of	  Inheritance	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
Heritable	  Variation	  and	  Patterns	  of	  
Inheritance	  

1. Define and distinguish between self-
fertilization, cross-fertilization, 
purebred organisms, hybrids, the P 
generation, the F1 generation, and the 
F2 generation. 

2. Define and distinguish between the 
following pairs of terms: 
heterozygous versus homozygous, 
dominant allele versus recessive 
allele, genotype versus phenotype, 
and  
phenotypic ratio versus genotypic 
ratio. 

3. Define the law of segregation and 
explain how it applies to 
reproduction. 

4. Define Mendel’s law of independent 
assortment and explain how it applies to 
a dihybrid cross. 

5. Explain how a testcross can be 
performed to determine an organism’s 
genotype. 

6. Explain how and when the rule of 
multiplication should be used to 
determine the  
probability of an event. 

7. Explain how a pedigree is used to 
determine how a particular human 
trait is inherited. Define a carrier and 
explain how carriers are revealed in 
human pedigrees. 

8. Compare the frequency and method 
of inheritance of recessive and 
dominant disorders. Explain how a 
dominant lethal allele can be 
inherited. 

	  



Variation	  in	  Mendel’s	  Laws	   1. Define and distinguish between 
complete dominance, incomplete 
dominance, and codominance. 

2. Describe the selective advantage of 
people who are heterozygous for 
sickle-cell disease. 

3. Define and distinguish between 
pleiotropy and polygenic inheritance. 
Describe examples of each. 

4. Explain how the environment 
influences the expression of traits. 

	  
The	  Chromosomal	  Basis	  of	  Inheritance	   1. Define the chromosome theory of 

inheritance and explain how linked 
genes are inherited differently from 
nonlinked genes. 

2. Explain why researchers used fruit 
flies and how they created linkage 
maps. 

	  
Sex	  Chromosomes	  and	  Sex-‐Linked	  Genes	   1. Explain how chromosomes determine 

the sex of a human. 

2. Explain why sex-linked diseases are 
more common in male humans. 

3. Describe the general characters of the 
following sex-linked disorders in 
humans: red-green colorblindness and 
hemophilia. 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



Chapter	  10:	  The	  Structure	  and	  Function	  of	  DNA	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
DNA:	  Structure	  and	  Replication	   1. Explain what was and was not known about 

DNA by the early 1950s. 

2. Describe and compare the chemical 
compositions of DNA and RNA. 

3. Describe the key features of the overall shape of 
a DNA molecule. Explain how Watson and 
Crick determined the structure of DNA. 

4. Describe the process of DNA replication. 

	  
The	  Flow	  of	  Genetic	  Information	  
from	  DNA	  to	  RNA	  to	  Protein	  

1. Define transcription and translation. Explain 
why the hypothesis “one gene–one enzyme” is 
not correct. 

2. Explain how the language of DNA directs the 
production of polypeptides. 

3. Explain how codons are used to construct 
polypeptides. 

4. Describe the steps of transcription and the 
processing of RNA before it leaves the nucleus. 

5. Compare the structures and functions of mRNA, 
tRNA, and rRNA. 

6. Describe in detail the process of translation. 

7. Distinguish between insertion, deletion, and 
substitution mutations. Explain how mutations 
can be harmful or beneficial to organisms. 

	  
Viruses	  and	  Other	  Noncellular	  
Infectious	  Agents	  

1. Compare the lytic and lysogenic cycles of 
bacteriophages. 

2. Compare the life cycles of RNA and DNA 
viruses. Describe the spread, symptoms, and 
prevention of viral diseases in plants and 
animals. 

3. Describe the reproductive cycle of retroviruses 
such as HIV and the mechanisms by which AZT 
and protease inhibitors limit AIDS. 

4. Explain how viroids and prions cause disease. 

	  



	  
Chapter	  13:	  How	  Populations	  Evolve	  	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
Charles	  Darwin	  and	  
The	  Origin	  Of	  
Species	  

1. Compare the ideas of Aristotle, Lamarck, Wallace, and Darwin 
on the ability of species to change. 

2. Explain how Darwin’s voyages on the Beagle influenced the 
development of his thoughts on evolution. 

3. Explain how Lyell’s ideas impacted Darwin’s thinking. 

4. Describe the circumstances that led to the presentation of 
Darwin’s and Wallace’s ideas in 1858 and the publication of 
Darwin’s work, The Origin of Species. 

5. Describe Darwin’s two main points in The Origin of Species. 

	  
Evidence	  of	  
Evolution	  

1. Explain how each of the following provides evidence that 
evolution occurs: the fossil record, biogeography, comparative 
anatomy, comparative embryology, and molecular biology. 

	  
Natural	  Selection	   1. Describe Darwin’s two main observations that led to the 

concept of natural selection. 

2. Explain how natural selection is more a process of editing than 
a creative mechanism. 

3. Explain how evolutionary trees are constructed and what they 
represent. 

	  
The	  Modern	  
Synthesis	  

1. Explain what is meant by the phrases “modern synthesis” and 
“population genetics.” Further, define a population, describe its 
properties, and explain why a population is the smallest unit of 
evolution. 

2. Explain the relative importance of mutation and sexual 
reproduction in the evolution of life. 

3. Explain how the Hardy-Weinberg formula can be used to 
determine the frequency of genotypes in a gene pool. Explain 
why this formula is a model for genetic equilibrium. 

	  
Mechanisms	  of	  
Evolution	  

1. Distinguish between the following concepts: genetic drift 
versus gene flow; the founder effect versus bottleneck effect; 
directional selection, disruptive selection, and stabilizing 
selection; and sexual selection and natural selection. 



	  
Chapter	  14:	  How	  Biological	  Diversity	  Evolves	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
The	  Origin	  of	  Species	   1. Define speciation and the biological 

species concept. Explain its 
limitations when applied to all types 
of living organisms. 

2. Describe examples of prezygotic and 
postzygotic reproductive barriers. 

3. Distinguish between allopatric and 
sympatric speciation, noting examples 
of each. 

4. Compare the punctuated equilibria 
model to the graduated model of 
evolution. Relate a “sudden” geologic 
appearance to our “human” sense of 
time. 

	  
The	  Evolution	  of	  Biological	  Novelty	   1. Distinguish between microevolution 

and macroevolution. 

2. Explain the concept of exaptations 
and describe an example. 

3. Explain how duplications and 
mutations of homeotic genes can 
result in major evolutionary change. 

4. Explain how paedomorphosis 
contributes to speciation. Describe 
some of the paedomorphic traits of 
humans. 

	  
Earth	  History	  and	  Macroevolution	   1. List, in order, the four broad divisions 

in the history of Earth and its life. 
Explain how the boundaries of each 
division are defined. 

2. Explain how analyzing sedimentary 
rock layers and radiometric dating 
help us understand the fossil history 
of life on Earth. 

3. Explain how the formation and 



breakup of the supercontinent 
Pangaea affected the evolution of life 
on Earth. 

4. Explain how an extraterrestrial object 
could have caused the mass extinction 
around 65 million years ago. Explain 
how mass extinctions can be seen as 
times of great opportunity. 

	  
Classifying	  the	  Diversity	  of	  Life	   1. Define and distinguish between 

taxonomy and systematics. Explain 
how the binomial system is used to 
identify species. Finally, list the 
levels of taxonomic groups in order, 
beginning with species and ending at 
domain. 

2. Explain and interpret the relationships 
indicated in phylogenetic trees. 

3. Explain how homologies are used to 
create classification systems. 
Distinguish between homologous and 
analogous structures. Explain how 
convergent evolution can make 
interpreting homologies difficult. 

4. Define cladistics and describe how it 
is used to create classification 
systems. 

5. Distinguish between the two-
kingdom, five-kingdom, and three-
domain systems of classification. 
Explain why classification systems 
are revised. 

	  
	  
	  
	  
	  
	  
	  
	  
	  



Chapter	  18:	  An	  Introduction	  to	  Ecology	  and	  the	  Biosphere	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
An	  Overview	  
of	  Ecology	  

1. Define ecology and explain how ecologists learn about the structure 
and processes of our natural world. 

2. Distinguish between biotic and abiotic factors. 

3. Define the biosphere and the four levels of ecology. 

	  
Living	  in	  
earth’s	  
Diverse	  
Environments	  

1. Explain why the biosphere is patchy. List and describe the major 
abiotic factors affecting the distribution of life in the biosphere. 

2. Define and describe examples of the three main types of responses 
that enable plants or animals to adjust to changes in their 
environments. 

	  
Biomes	   1. Define a biome. 

2. Compare the photic, aphotic, and benthic zones of a lake or large 
pond. 

3. Compare the properties of a stream or river at its source and at the place 
where it empties into a lake or the sea. Explain how human activities 
impact the properties of rivers and streams. 

4. Define a wetland and describe their values to natural ecosystems and 
humans. 

5. Compare the characteristics of the pelagic realm, coral reefs, 
intertidal zones, and estuaries. Explain what is special about 
hydrothermal vent communities. 

6. Describe the threats to marine ecosystems. 

7. Explain how climate affects terrestrial biome distribution. 

8. Distinguish between the types of terrestrial biomes. 

9. Explain how the biosphere is linked by the global water cycle. 

10. Explain how humans have impacted the world’s biomes and describe 
the goals of sustainability. 

	  
Global	  
Climate	  
Change	  

1. Explain how greenhouse gases affect global climates. 

2. Explain why CO2 levels may be increasing in the global atmosphere. 

3. Explain how global climate change affects the distribution and 
interactions of species. 

4. Explain how you can decrease your carbon footprint. 



	  
Chapter	  19:	  Population	  Ecology	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
An	  Overview	  of	  
Population	  
Ecology	  

1. Define the terms population, population ecology, and population 
density. 

2. Explain how life tables are used to track mortality and 
survivorship in populations. 

3. Compare Type I, Type II, and Type III survivorship curves. 

4. Compare the characteristics of species that show opportunistic 
or equilibrial life histories. Describe examples of each. 

	  
Population	  
Growth	  Models	  

1. Compare the exponential growth model to the logistic growth 
model. Describe examples of each. 

2. Distinguish between density-dependent and density-independent 
factors. 

3. Explain why the hare and lynx populations cycle in a boom-and-
bust pattern. 

	  
Applications	  of	  
Population	  
Ecology	  

1. Explain how population ecology can help guide efforts to save 
populations close to extinction. Distinguish between endangered 
species and threatened species. 

2. Explain how population ecology can be used to provide the 
highest sustainable yields from harvests of natural populations. 

3. Define invasive species and explain why they are a major 
ecological and financial problem. 

4. Explain how biological controls are used to manage introduced 
species and the risks of adopting this strategy. 

5. Describe the goals of integrated pest management and its 
advantages over the widespread use of pesticides. 

	  
Human	  Population	  
Growth	  

1. Describe the growth of the human population over the last 2,000 
years. 

2. Explain how age structure diagrams can help to predict changes 
in a population and in social conditions. 

3. Explain how the ecological footprint of a nation indicates the 
country’s impact on the world’s resources. 

	  



	  
Chapter	  20:	  Communities	  and	  Ecosystems	  
Introduction-‐	  	  
	  

Section	   Learning	  Objectives	  
The	  Loss	  of	  Biodiversity	   1. Describe the three levels of biological diversity. 

2. Describe the four main factors responsible for 
the loss of biodiversity. 

	  
Community	  Ecology	   1. Define a community, an ecological niche, and 

the competitive exclusion principle, noting 
examples of each. 

2. Distinguish between parasitic and mutualistic 
relationships and describe examples of each. 

3. Describe examples of predator adaptations, plant 
defenses against herbivores, and animal defenses 
against predators. 

4. Define cryptic coloration and warning coloration 
and describe examples of each. 

5. Define and list examples of producers, primary 
consumers, secondary consumers, tertiary 
consumers, quaternary consumers, detritivores, 
and decomposers in an ecosystem. 

6. Distinguish between a food chain and a food 
web. 

7. Explain how biological magnification 
concentrates toxins in the highest trophic levels. 

8. Explain how species richness and relative 
abundance contribute to species diversity. 

9. Describe the function of a keystone species in a 
community. 

10. Explain how predation can help maintain species 
diversity. 

11. Describe the types and effects of disturbances in 
communities. 

12. Distinguish between primary and secondary 
succession. 

	  
Ecosystem	  Ecology	   1. Compare the processes of energy flow and chemical 

cycling as they relate to ecosystem dynamics. 



2. Explain why a continuous input of energy is 
required for ecosystems to function. 

3. Describe the composition of the levels of an 
energy pyramid. Explain why energy pyramids 
usually do not have more than five levels. 

4. Explain why it takes about the same amount of 
photosynthetic productivity to produce  
10 kilograms of corn as 1 kilogram of bacon. 

5. Describe the biogeochemical cycles of carbon, 
nitrogen, water, and phosphorus. 

6. Explain how human activities have disrupted the 
carbon, nitrogen, phosphorus, and  
water cycles. 

	  
Conservation	  and	  Restoration	  
Biology	  

1. Explain the importance of biodiversity hot spots 
to the conservation of biological diversity. 

2. Describe the nature of the issues confronting 
modern conservation biology. 

3. Explain how edges and movement corridors 
impact species. 

4. Explain how habitat fragmentation affects 
biodiversity. 

5. Describe the goals and some of the methods of 
restoration ecology. 

6. Describe the goals of sustainable development. 

	  
	  
	  
HOMEWORK:	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  You	  will	  receive	  printed	  homework	  packets	  on	  a	  regular	  basis	  during	  our	  
course.	  The	  questions	  and	  assignments	  on	  each	  homework	  are	  based	  completely	  on	  
the	  topics	  covered	  during	  class	  so	  if	  you	  find	  a	  question	  or	  a	  problem	  confusing	  
remember	  that	  it	  has	  already	  been	  covered	  during	  our	  sessions	  therefore	  you	  will	  
need	  to	  review	  your	  notes	  and	  try	  to	  answer	  it.	  Each	  homework	  is	  due	  on	  the	  
following	  session.	  If	  you	  fail	  to	  turn	  in	  a	  homework	  assignment	  in	  time	  you	  will	  lose	  
all	  the	  credit	  for	  that	  particular	  homework	  but	  worry	  not,	  there	  will	  be	  plenty	  of	  
homework	  assignments	  to	  turn	  in	  to	  compensate	  for	  the	  lost	  credit!.	  If	  you	  are	  
absent	  on	  the	  day	  the	  assignment	  is	  given,	  you	  will	  not	  have	  to	  turn	  it	  in,	  and	  if	  you	  
are	  absent	  on	  the	  day	  you	  are	  supposed	  to	  turn	  in	  a	  certain	  assignment,	  you	  will	  not	  
lose	  points	  if	  you	  turn	  in	  on	  the	  next	  session.	  Should	  you	  fail	  to	  turn	  it	  in,	  there	  will	  
be	  no	  credits!	  



	  
Quizzes:	  
	  
	  	  	  	  	  	  	  	  	  	  	  Oftentimes	  we	  will	  have	  quizzes	  during	  our	  course.	  The	  date	  for	  some	  of	  the	  
quizzes	  will	  be	  announced	  but	  you	  must	  come	  to	  class	  prepared	  every	  single	  day!	  
Expect	  to	  have	  lots	  of	  pop	  quizzes!	  The	  quizzes	  will	  be	  short,	  approximately	  15	  
minutes	  long,	  and	  most	  of	  the	  questions	  will	  be	  multiple-‐choice.	  
	  
Tests:	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  At	  the	  end	  of	  each	  textbook	  unit	  we	  will	  have	  a	  test.	  I	  will	  announce	  the	  test	  
dates	  on	  the	  class	  calendar	  so	  you	  will	  have	  plenty	  of	  time	  to	  study.	  Expect	  a	  large	  
number	  of	  multiple	  choice	  questions	  on	  each	  test,	  and	  we	  will	  have	  test-‐correction	  
sessions	  the	  following	  day.	  There	  will	  be	  no	  curving	  of	  the	  grades	  and	  no	  extra	  
credit	  questions	  on	  tests.	  
	  
Labs:	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  One	  of	  the	  most	  essential	  components	  of	  a	  science	  course	  is	  the	  lab	  
experiments.	  Our	  textbook	  has	  a	  lot	  of	  lab	  inquiries	  which	  we	  will	  do	  during	  our	  
course.	  One	  of	  my	  earliest	  expectations	  of	  you	  is	  to	  partner	  up	  in	  groups	  of	  three	  or	  
four	  (I	  will	  help	  you	  in	  the	  process)	  and	  do	  the	  lab	  activities	  as	  a	  team.	  The	  lab	  
reports/write-‐ups	  due	  date	  will	  be	  posted	  on	  the	  lab	  sheet	  so	  play	  close	  attention	  to	  
the	  due	  date.	  Should	  you	  fail	  to	  turn	  in	  the	  reports	  on	  the	  due	  date,	  you	  will	  receive	  a	  
zero!	  
	  
Note:	  You	  will	  notice	  in	  your	  calendar	  that	  in	  addition	  to	  inquiries	  and	  lab	  activities	  
there	  are	  other	  activities	  named	  PHET.	  These	  are	  impressive	  and	  helpful	  
simulations	  from	  the	  University	  of	  Colorado	  website	  that	  will	  assist	  you	  in	  better	  
understanding	  the	  concept	  being	  covered	  in	  almost	  every	  session.	  Since	  every	  
student	  has	  a	  laptop	  I	  expect	  you	  to	  save	  those	  simulations	  on	  your	  device	  therefore	  
you	  will	  have	  ease	  of	  access	  to	  the	  mentioned	  simulations	  on	  the	  day	  we	  will	  be	  
doing	  those	  simulations.	  
	  
Midterm	  Exam:	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  The	  midterm	  exam	  covers	  all	  the	  chapters	  we	  have	  covered	  so	  far,	  and	  will	  be	  
multiple	  choice	  only.	  There	  will	  be	  no	  corrections,	  and	  no	  curving!	  
	  
Final	  Exam:	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  At	  the	  end	  of	  each	  semester	  we	  will	  have	  a	  final	  test.	  It	  will	  be	  based	  on	  all	  the	  
chapters	  that	  we	  will	  have	  covered	  during	  the	  particular	  semester,	  and	  the	  format	  
will	  be	  based	  on	  our	  tests	  and	  midterm	  format.	  Like	  the	  midterm	  exam,	  there	  will	  be	  
no	  corrections,	  and	  no	  curving!	  


