Dover School District

Dover High School

AP Biology Curriculum

Instructor:  Mark Meredith

Text: Biology, 6th Edition, Campbell and Reece
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Unit 1:  Ecology

Unit Overview:

Students will:

· Explain that ecology is the study of interactions between organisms and the environment

· Describe limitations on the distribution of species

· Explain the role of climate on the distribution and structure of terrestrial biomes

· Know that many behaviors have a strong genetic component

· Explain how environment influences the development of behaviors

· Explain that behavioral traits can evolve by natural selection

· Know that life history traits are products of natural selection

· Explain how the exponential model describes population growth in an idealized, unlimited environment

· Explain that the logistic growth model includes the concept of carrying capacity

· Know that human population growth has slowed after centuries of exponential increase

· List the interactions that occur within a community

· Explain how dominant and keystone species exert strong controls on community structure

· Describe how disturbance and biographic factors influences species diversity and composition

· Explain how ecosystem ecology emphasizes energy flow and chemical cycling

· Describe how physical and chemical factors limit primary production in ecosystems

· Explain how biological and geochemical processes move nutrients

· Describe how human populations are disrupting chemical cycles

· Describe how human activities threaten biodiversity

· Explain population and landscape / regional conservation efforts

· Describe how restoration ecology attempts to restore degraded ecosystems
Chapters in Biology, 7th Ed.:  50, 51, 52, 53, 54, 55
Approximate Duration:  3 Weeks

Performance/Assessment:

Lab 11:  Animal Behavior                                                                                                                    Lab 12:  Dissolved Oxygen and Aquatic Primary Productivity                                     Reading:  Silent Spring, Rachel Carson

Unit 1 Test - Ecology
Unit 2:  Diversity of Organisms

Unit Overview:

Students will:

· Describe how the conditions on early Earth made the origins of life possible

· Explain how the fossil record chronicles life on Earth

· Explain how prokaryotes evolved to exploit and change the young Earth

· Describe the symbioses from which eukaryotic cells arose

· Understand that multicellularity evolved several times in eukaryotes

· Explain how new information has revised our understanding of the tree of life

· List and explain the structural, functional, and genetic adaptations that contributed to prokaryotic success

· Explain how molecular systematics is illuminating prokaryotic phylogeny

· Describe the crucial roles play by prokaryotes in the biosphere

· List and describe both harmful and beneficial impacts that prokaryotes have on humans

· Be familiar with the differing types of protists and their unique structures and functions

· Understand that red and green algae are the closest relatives of land plants

· Describe the method by which fungi feed

· Describe the sexual and asexual production of spores in fungi

· Understand that fungi have radiated from an aquatic, single-celled, flagellated protist into a diverse set of lineages

· Explain the impact fungi have on ecosystems and human welfare

Content:



Early Earth

Symbiosis


Protists



Fossil Record
Eukaryotes


Fungi



Prokaryotes

Molecular Systematics

Chapters in Biology, 7th Ed.:  26, 27, 28, 31
Approximate Duration:  3 Weeks

Performance/Assessment:

Lab 8:  Population Genetics and Evolution


Reading:  The Descent of Man, Charles Darwin


Unit 2 Test - Taxonomy, Prokaryotes, & Simple Eukaryotes
Unit 3:  Structure and Function of Plants

Unit Overview:

Students will:

· Describe how land plants evolved from green algae

· Explain the set of derived terrestrial adaptations land plants possess

· Describe the life cycles of mosses and other bryophytes

· Explain that ferns and other seedless vascular plants formed the first forests

· Describe the gametophytes of seed plants

· Know that gymnosperms bear “naked” seeds, typically on cones

· Identify and explain the reproductive anatomy of angiosperms

· Explain how human welfare depends on seed plants

· Identify and describe the hierarchy of plant organs, tissues, and cells

· Explain the functions of meristems

· Describe the products of both primary and secondary growth

· Explain how growth, morphogenesis, and differentiation produce the plant body

· Explain how physical forces drive the transport of materials in plants over a range of distances

· Explain how water and minerals ascend from roots to shoots through the xylem

· Explain the functions of stomata

· Explain how organic nutrients are translocated through the phloem

· Describe how soil quality is a major determinant of plant distribution and growth

· Explain the role of nitrogen in plant growth

· List and describe plan nutritional adaptations that involve relationships with other organisms

· Explain angiosperm reproduction

· Know that after fertilization, ovules develop into seeds and ovaries into fruit

· Explain how many flowering plants clone themselves by asexual reproduction

· Explain how biotechnology is transforming agriculture

· Explain how plant signal transduction pathways link signal reception to response

· Explain how plants respond to light and other stimuli

· Explain how plants defend themselves against herbivores and pathogens


Content:



Adaptations

Gymnosperms
Growth
Stomata



Bryophytes

Angiosperms
Xylem
Soil Quality



Ferns


Meristems

Phloem
Transduction Pathways
Chapters in Biology, 7th Ed.:  29, 30, 35, 36, 37, 38, 39
Approximate Duration:  4 Weeks

Performance/Assessment:


Lab 9:  Transpiration


Reading:  Conclusion to On the Origins of Species, Charles Darwin


Unit 3a and 3b Tests over Plants  

Unit 4:  Structure and Function of Animals

Unit Overview:

Students will:

· Explain the effects of physical laws and the environment on animal size and shape

· Describe how animals use chemical energy from food to sustain form and function

· Explain the maintenance of homeostasis

· Explain thermoregulation’s role in homeostasis

· Explain how an animals diet supplies essential nutrients

· List and describe the components and functions of the mammalian digestive system

· Explain the circulatory systems of mammals

· Describe the physical principles that govern blood circulation

· Describe the process of gas exchange across respiratory surfaces

· Explain innate immunity and the defenses against infection

· Explain acquired immunity and the role of lymphocytes

· Explain humoral and cell-mediated immunity

· Describe the limits imposed by the immune system on tissue transplantation

· Explain how exaggerated, self-directed, or diminished immune responses can cause disease

· Explain the role of osmoregulation

· Explain how excretory system diversity is a variation on a tubular theme

· Know that nephrons and associated blood vessels are the functional units of the mammalian kidney

· Know that diverse adaptations of the vertebrate kidney have evolved in different environments

· Explain how the endocrine system and the nervous system act individually and together in regulating an animal’s physiology

· Understand how hormones initiate specific cellular responses

· Describe the functions of the hypothalamus and pituitary

· Explain how nonpituitary hormones help regulate metabolism, homeostasis, development, and behavior

· Describe the process of fertilization between a sperm and egg

· Describe the reproductive cycles of males and females

· List and describe the stages of embryonic development

· Describe morphogenesis in animals

· Describe the anatomy and physiology of the nervous system

· Describe how sensory receptors transduce stimulus energy and transmit signals to the central nervous system

· Explain the mechanoreceptors involved with hearing and equilibrium

· Describe the anatomy and physiology of taste, smell, and vision

· Describe the functions of animal skeletons

· Describe the movements of skeletal muscles

Chapters in Biology, 7th Ed.:  40, 41, 42, 43, 44, 45, 46, 47, 48, 49
Approximate Duration:  6 Weeks

Performance/Assessment:

Lab 10:  Physiology of Circulatory System                                                                                  Reading:  Parts of Animals, Aristotle                                                                                                                                      Units 4a and 4b Tests – Animal Systems
Unit 5:  Evolutionary Biology

Unit Overview:

Students will:

· Explain how the Darwinian revolution challenged traditional views of a young Earth inhabited by unchanging species

· Describe natural selection as a mechanism of evolution

· List and explain several observations made by Darwin of natural selection in action

· List and describe other sources of evidence in support of the Theory of Evolution

· Explain how population genetics provides a foundation for studying evolution

· Explain how mutation and sexual recombination produce the variation that makes evolution possible

· Explain how natural selection, genetic drift, and gene flow can alter a population’s genetic composition

· Explain the Biological Species Concept and other definitions of species

· List and describe ways speciation can occur

· Describe how macroevolutionary changes can accumulate through many speciation events

· Explain the basis of phylogenies

· Explain how phylogenetic systematics connects classification with evolutionary history

· Explain how phylogenetic trees are based on shared characteristics

· Explain how much of an organism’s evolutionary history is documented in its genome

· Explain how molecular clocks help track evolutionary time

Content:



Darwinian Revolution
Population Genetics
Genetic Drift



Natural Selection

Mutations


Gene Flow



Evolutionary Evidence
Recombination

Speciation



Phylogenetics

Macroevolution

Molecular Clocks
Chapters in Biology, 7th Ed.:  22, 23, 24, 25
Approximate Duration:  3 Weeks

Performance/Assessment:
Lab 7:  Genetics of Drosophila (Alternate Lab:  Genetics of Corn)                                                                                                  Reading:  Struggle for Existence, Charles Darwin                                                               Reading:  Natural Selection, Charles Darwin

Unit 5 Test – Evolution

Unit 6:  The Nature of Biology and The Chemistry of Life

Unit Overview:

Students will:

· Explain the hierarchy of biological organization

· Describe how evolution accounts for life’s diversity
· Explain the various forms of inquiry used to explore life by Biologists

· Explain how science, technology, and society interact
· Understand the unique chemical and physical properties of water and to know how these properties make life on earth possible 

· Explain the role of carbon in the molecular diversity of life 

· Explain how cells synthesize and break down macromolecules 

· Explain the structure of biologically important molecules 

· Explain how enzymes regulate chemical reactions 

Content:



Scientific Inquiry

Water



Molecules


Evolution


Carbon


Enzymes



Technology


Macromolecules

Chemical Reactions
Chapters in Biology, 7th Ed.:  1, 2, 3, 4, 5
Approximate Duration:  3 Weeks
Performance/Assessment:
Mystery Powder Lab

Reflex Time Software – Nature of Science
Lab 2: Enzyme Catalysis

Project: Modeling Macromolecules

pH Lab

Reading:  Life from Scum, Lynn Margulis
Unit 6 Test – Biochemistry

Unit 7:  The Cell
Unit Overview:

Students will:

· Explain the similarities, differences and evolutionary relationships between prokaryotic and eukaryotic cells 

· Understand the current model of membrane structure and to explain how different molecules pass across the membrane 

· Show how cells use compartmentalization to organize the various cellular functions

· Explain how an organism’s metabolism transforms matter and energy

· Explain the role of enzymes in the metabolism of a cell

· Understand the processes involved in cellular communication from external to internal sources

· Describe and explain the stages of the cell cycle and the molecular control system that regulates it

· Describe and explain how offspring acquire genes from parents

· Explain how meiosis reduces the number of chromosome sets from diploid to haploid

· Explain how genetic variation produced in sexual life cycles contributes to evolution
· Understand which factors limit cell size and to explain how and why cells divide 


Content:



Prokaryotic

Cellular Organization


Metabolism


Eukaryotic

Matter and Energy Transformation
Communication



Cell Membrane
Enzymes

Cell Cycle

Reproduction



Meiosis

Genetic Crossover 




Chapters in Biology, 7th Ed.:  7, 8, 11, 12, 13
Approximate Duration:  4 Weeks
Performance/Assessment:
Lab 1:  Osmosis and Diffusion

Using a Compound Microscope Lab – Bio Ch. 1.4
Reading:  The Way Things Are, Lucretius
Unit 7 Test – Cells

Unit 8:  Cellular Energetics

Unit Overview:

Students will:

· Describe how membranes compartmentalize Eukaryotic cells

· Explain how the endomembrane system regulates protein traffic and performs metabolic functions in the cell
· Describe the function of the cytoskeleton

· Explain how catabolic pathways yield energy by oxidizing organic fuels

· Describe how glycolysis harvests chemical energy by oxidizing glucose to pyruvate

· Describe the citric acid cycle

· Describe the process of fermentation

· Explain how the Calvin cycle converts CO2 to sugar
· Demonstrate the role of ATP and the chemiosmotic theory in cellular energetics 

· Show how organic molecules are catalyzed 

· Explain the photosynthetic process and show how it compares and contrasts with cellular respiration 

· Describe alternate mechanisms that have evolved for carbon fixation in hot, arid climates

Content:



Membrane Functions
Glycolysis


Calvin Cycle



Cytoskeleton

Citric Acid Cycle

Chemiosmotic Theory



Catabolic Pathways
Fermentation

Photosynthesis


C4 and CAM Plants
Photorespiration
Chapters in Biology, 7th Ed.:  6, 9, 10
Approximate Duration:  3 Weeks
Performance/Assessment:

Lab 5:  Cell Respiration

Lab 4:  Plant Pigments and Photosynthesis 

Reading:  An Introduction to the Study of Experimental Medicine, Bernard

Unit 8 Test – Cellular Energetics
Unit 9:  Heredity

Unit Overview:

Students will:

· Identify specific human traits that follow Mendelian patterns of inheritance
· Explain which features of meiosis are most important to sexual reproduction 

· Follow the paths of chromosomes and individual genes through gametogenesis 
· Explain the concept of linked genes and why they are usually inherited together

· Explain how sex-linked genes exhibit unique patterns of inheritance

· Describe how alterations of chromosome number or structure causes some genetic disorders

· Identify exceptions to the standard chromosome theory
· Explain how genetic information is organized 

· Demonstrate and understanding of the importance of Mendel’s Laws of inheritance 


Content:



Patterns of Inheritance

Linked Genes

Mendel’s Laws


Human Traits


Sex-Linked Genes



Gametogenesis


Chromosomal Alterations
Chapters in Biology, 7th Ed.:  14, 15
Approximate Duration:  3 Weeks
Performance/Assessment:

Lab 3:  Mitosis and Meiosis

Reading:  Experiments in Plant Hybridization, Gregor Mendel

Unit 9 Test – Heredity

Unit 10:  Molecular Genetics

Unit Overview:

Students will:

· Explain how proteins work together in DNA replication and repair

· Explain how genes specify proteins via transcription and translation

· Describe the molecular components of transcription and translation
· Explain the multiple roles of RNA within the cell

· Describe the difference in gene expression between prokaryotes and eukaryotes

· Explain viral structure and replication

· Describe viroids and prions

· Explain how individual bacteria respond to environmental change by regulating gene expression 
· Know the major types of nucleic acids and explain how their structure is related to their function 

· Explain chromatin structure

· Explain how cancer results from genetic changes that affect cell cycle control 

· Understand how certain aspects of DNA contribute to genome evolution
· Understand modern biotechnological advances and how they may impact human lives 

· Describe the positive aspects of mapping a complete genome
· Explain the how different cell types result from differential gene expression in cells with the same DNA

· Explain how pattern formation in animals and plants results from similar genetic and cellular mechanisms

Content:



Proteins

Translation


Viral Structure and Function


Replication

Types of RNA


Viroids and Prions



Transcription

Gene Expression

Bacteria



Nucleic Acids

Chromatin


Cancer



Mutations

Genomes


Biotechnology
Chapters in Biology, 7th Ed.:  16, 17, 18, 19, 20, 21
Approximate Duration:  4 Weeks
Performance/Assessment:
Lab 6:  Molecular Biology

Lab: Glowing Bacteria – Transformation with a Firefly Gene

Wheat Germ DNA Extract Lab

Forensics Gel Electrophoresis Lab

The Double Helix, James D. Watson

The Selfish Gene, Richard Dawkins
Unit 10 Test – Molecular Genetics
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