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· Advanced Biology Objectives – The Origins of Life

· 22.1
Describe the major events in Earth’s history from its origin until 2 billion years ago. In particular, note when Earth first formed, when life first evolved, and what forms of life existed in each eon. (513)

· 22.2
Describe the four stages of the hypothesis for the origin of life on Earth by chemical evolution. (513-516)

· 22.3
Explain the significance of the discovery of ribozymes. (515-516)

· 22.4
Describe the mass extinctions of the Permian and Cretaceous periods. Discuss a hypothesis that accounts for each of these mass extinctions. (518-519)

· 22.5
Describe the timing and significance of the evolution of photosynthesis. (522)

· 22.6
Describe the timing of key events in the evolution of the first eukaryotes and later multicellular eukaryotes. (523-525)

· Advanced Biology Objectives – Phylogeny and Systematics

· 23.1
Distinguish between phylogeny and systematics. (491)


· 23.2
Explain why it is crucial to distinguish between homology and analogy before 
selecting characters to use in the reconstruction of phylogeny. (493-494)

· 23.3
Explain the following characteristics of the Linnaean system of classification: (496)
a. binomial nomenclature
b. hierarchical classification



· 23.4
List the major taxonomic categories from most to least inclusive. (Fig 25.8)



· 23.5
Explain the purpose of cladistics. (497-498)



· 23.6
Create a phylogenetic diagram given a set of data about a group of organisms. (lab)

· Advanced Biology Objectives – Prokaryotes

· 24.1  
State the function(s) of each of the following prokaryotic features: (535-537)
capsule
fimbria
sex pilus

· flagellum
nucleoid
plasmid
endospore

· 24.2
Describe the structure, composition, and functions of prokaryotic cell walls. (535)

·  
 

· 24.3
Distinguish the structure and staining properties of gram-positive bacteria from those of gram-negative bacteria. (535)

· 24.4
Distinguish, with prokaryotic examples, among photoautotrophs, chemoautotrophs, photoheterotrophs, and chemoheterotrophs. (538-539)

· 24.5
Distinguish among obligate aerobes, facultative anaerobes, and obligate anaerobes. (539)

· Advanced Biology Objectives – Protists

· 24.6
Describe the three ecological categories of protists. (550)



·  
 

· 24.7
Describe the life cycle, ecology, and impact on humans of the following: (class)
a. Plasmodium
b. Euglena
c. Paramecium

· d. Diatoms

· 24.8
Describe how amoeboid protists move and feed. (564, class)

· 24.9
Compare the life cycles and ecology of plasmodial and cellular slime molds. (565-566)



· Advanced Biology Objectives – Fungi

· 24.10
List the characteristics that distinguish fungi from members of other multicellular kingdoms. (608-609)
· 24.11
Explain how fungi acquire their nutrients. (608-609)
· 24.12
Describe the basic body plan of a fungus. (609)

· 24.13
Describe the generalized life cycle of many fungi. (611)


· 24.14
Describe some of the roles of fungi in ecosystems. (620-622)



·  
 

· 24.15
Explain the importance of fungi to humans. (623)
· Advanced Biology Objectives – Plant Diversity

· Seedless Plants

· 25.1
Describe five key traits of land plants. Explain how these features aid life on land. (575)

· 25.2
Define the stages of the alternation of generations life cycle. (576)

· 25.3
Describe evidence that suggests that plants arose roughly 475 million years ago. (578)



·  
 

· 25.4
List and distinguish among the three phyla of bryophytes. Briefly describe the characteristics of each group. (582)

· 25.5
Diagram the life cycle of a fern. (581)

· 25.6
Describe the function of the two types of vascular tissue. (584)



·  
 

· Seed Plants

· 25.7
Explain why pollen grains and seeds were an important adaptation for successful reproduction on land. (592-593)



 
· 
Gymnosperms

· 25.8
Define gymnosperm. (593)

· 25.9
Describe the life cycle of a pine. Indicate which structures are part of the gametophyte generation and which are part of the sporophyte generation. (596-97)



·  
 

· 
Angiosperms (Flowering Plants)

· 25.10 
Define angiosperm. (598)

· 25.11
Identify the following floral structures and describe a function for each: (598)

· 
a. sepal
 
f. anther

· 
b. petal
 
g. stigma

· 
c. stamen
 
h. style

· 
d. carpel
 
i. ovary

e. filament
         j. ovule

· 25.12
Define fruit. Explain how fruits may be adapted to disperse seeds. (598-99)

· 25.13
Diagram the generalized life cycle of an angiosperm. Indicate which structures are part of the gametophyte generation and which are part of the sporophyte generation. (599-600)

25.14
Distinguish between monocots and dicots. (602-603)
· Advanced Biology Objectives – Plant Structure

· The Plant Body

· 26.1
Describe and compare the three basic organs of vascular plants. Explain how these basic organs are interdependent. (713-715)


· 26.2
List the basic functions of roots. Describe and compare the structures and functions of fibrous roots, taproots, root hairs, and adventitious roots. (713-714)


· 26.3
Describe the basic structure of plant stems. (715)


· 26.4
Describe the structures and functions of four types of modified shoots. (715-716)


· 26.5
Describe and distinguish between the leaves of monocots and those of dicots. (715-716)


· 26.6
Describe the three tissue systems that make up plant organs. (717)

· 26.7
Describe and distinguish between the three basic cell types of plant tissues. For each tissue, describe one characteristic structural feature and explain its functional significance. (717-19)


·  
 

· 

The Process of Plant Growth and Development

· 26.8
Distinguish between primary and secondary growth. Give an example of each type of growth. (720)

· 26.9
Distinguish among annual, biennial, and perennial plants. (720)

· 26.10
Describe in detail the primary growth of the tissues of roots and shoots. (721-723)

· 26.11
Describe in detail the secondary growth of the tissues of roots and shoots. (725-727)

· 

 
 

26.12
Describe in detail the anatomy of a leaf. (725)
· Advanced Biology Objectives – Transport 

· An Overview of Transport Mechanisms in Plants

· 27.1
Describe the three scales (levels) of transport in plants. (738-39)
· 27.2
Define osmosis and water potential. Explain how water potential is measured.


(740-741)
· 27.3
Explain how solutes and pressure affect water potential.
(740-741)
· 27.4
Explain how the physical properties of plant cells are changed when the plant is placed into solutions that have higher, lower, or the same solute concentration. (Fig 36.6)
· 27.5 
Name the three major compartments in vacuolated plant cells. (743)
· 27.6
Define bulk flow and describe the forces that generate pressure in the vascular tissue of plants. (743)
·  
 

·  

Absorption of Water and Minerals by Roots

· 27.7
Explain what routes are available to water and minerals moving into the vascular cylinder of the root. (744-45, Fig. 36.9)



·  
 

·  

Transport of Xylem Sap

· 27.8
Explain how transpirational pull and root pressure moves xylem sap up from the root tips to the leaves. (746-747)



·  
 

·  

The Control of Transpiration

· 27.9
Describe the role of guard cells in photosynthesis-transpiration. (749-750)



· 27.10
Explain how and when stomata open and close. (750)



·  

 

·  

Translocation of Phloem Sap

27.11
Define and describe the process of translocation. Trace the path of phloem sap from a primary sugar source to a sugar sink. (752)
· Advanced Biology Objectives – Nutrition
· Nutritional Requirements of Plants

· 28.1
Define the term essential nutrient. (756-57)

· 28.2
Distinguish between macronutrient and micronutrient. (757)

· 28.3
Name the nine macronutrients required by plants. (757, Table 37.1)

· 28.4
List the eight micronutrients required by plants and explain why plants need only minute quantities of these elements. (757-58, Table 37.1)
·  
  


· 

The Special Case of Nitrogen as a Plant Nutrient

· 28.5
Define nitrogen fixation and describe the conversion of N2 to Nitrate (NO3-). (763)



·  

The Role of Soil in Plant Nutrition

· 28.6
Define soil texture and soil composition. (759)



· 28.7
Explain how soil is formed. (759)



· 28.8
Name the components of topsoil. (759-760)



· 28.9
Describe the composition of loams and explain why they are the most fertile soils. (759)



28.10
Explain how humus contributes to the texture and composition of soils. (760)
· Advanced Biology Objectives – Plant Response to Stimuli

Signal Transduction and Plant Responses

· 29.1
Compare the growth of a plant in darkness (etiolation) to the characteristics of greening (de-etiolation). (788-789)
·  
 
·  
Plant Responses to Hormones

· 29.2
List six classes of plant hormones, describe their major functions, and note where they are produced in the plant. (793-794)



·  
 

·  
Plant Responses to Light

· 29.3
Define photomorphogenesis and note which colors are most important to this process. (802-803)



· 29.4
Define photoperiodism. (806)



·  
 

·  
Plant Responses to Environmental Stimuli Other than Light

· 29.5
Describe how plants apparently tell up from down. Explain why roots display positive gravitropism and shoots exhibit negative gravitropism. (809)



29.6
Describe the challenges posed by, and the responses of plants to, the following environmental stresses: drought, flooding, and salt stress. (811-812)
· Advanced Biology Objectives – Animal Diversity

What Is an Animal?

· 30.1
List the five characteristics that define animals. (626-27)


·  
 

·  
The Origins of Animal Diversity

· 30.2
Explain the significance of the Cambrian explosion. Describe three hypotheses for the cause of the Cambrian explosion. (629)



· 30.3
Outline the major “body plans” of the animal kingdom based on symmetry, embryonic germ layers, the presence or absence and type of coelom, and protostome or deuterostome development. (630-632)



· 30.4
Distinguish between radial and bilateral symmetry. Explain how animal symmetry may match the animal’s way of life. (630)



30.5
Distinguish among the acoelomate, pseudocoelomate, and coelomate grades. Explain the functions of a body cavity. (631)

· Advanced Biology Objectives – Invertebrates

· 31.1
From a diagram, identify the parts of a sponge and describe the function of each. (642)
·  
 

· 31.2
List the characteristics of the phylum Cnidaria that distinguish it from the other animal phyla. (643)



·  
 

· 31.3
List the characteristics of the phylum Platyhelminthes that distinguish it from the other animal phyla. (646)



· 31.4
List the characteristics that distinguish the phylum Mollusca from the other animal phyla. (650-51)



· 31.5
List the characteristics that distinguish the phylum Annelida from other animal phyla. (653-654)



· 31.6
List the characteristics of the phylum Nematoda that distinguish it from other wormlike animals. (655-56)



· 31.7
Define and distinguish between the major groups of arthropods. (656-57)
· 31.8
Describe two features that may account for the great diversity of insects. (660-661)

·  
 

31.9
List the characteristics of echinoderms that distinguish them from other animal phyla. (665-66)
· Advanced Biology Objectives – Vertebrates

Invertebrate Chordates and the Origin of Vertebrates

· 32.1
Describe the four derived characters common to all chordates. (673)
·  
 

·  

Craniates Are Chordates with a Head

· 32.2
Explain the fate of the neural crest cells in craniate development. (676)



·  
 

·  

Vertebrates Are Craniates with a Backbone

· 32.3
Describe the way of life and unique characters of the lamprey. (678)



·  
 

·  

Gnathostomes Are Vertebrates with Jaws

· 32.4
Describe and distinguish between Chondrichthyes and Osteichthyes, noting the main traits of each group. (680-83)



·  
 

·  

Tetrapods Are Gnathostomes with Limbs and Feet

· 32.5
Define and distinguish between gnathostomes, tetrapods, and amniotes. (684)

 

·  

Amniotes Have Amniotic Eggs

· 32.6
Describe an amniotic egg and explain its significance in the evolution of reptiles and mammals. (687-688)



· 32.7
Describe a number of reptile features that are adaptive for life on land. (689)



· 32.8
List the modifications of birds that are adaptive for flight. (691-692)



· 32.9
Describe the characteristic derived characters of mammals. (694)



· 32.10
Distinguish among monotreme, marsupial, and eutherian mammals. (695-697)

 
 

·  

Primates and the Evolution of Homo sapiens
· 32.11
Describe the general characteristics of primates. Note in particular the features associated with an arboreal vs. a terrestrial existence. (697)



· 32.12
Describe the evolution of Homo sapiens from australopith ancestors. Clarify the order in which distinctive human traits arose. (701-706)



· Advanced Biology Objectives – Circulation

· 

Circulation

· 33.1
Define homeostasis. Give one example of homeostatic control. (832)



· 33.2
Identify the structural components of the circulatory system and their functions. (872)
33.3
Distinguish between pulmonary and systemic circuits of circulation. (Fig. 42.5)
· 33.4
Define a cardiac cycle, distinguish between systole and diastole, and explain what causes the first and second heart sounds. (872-873)
· 33.5
Define cardiac output and describe two factors that influence it.
 (873)
· 33.6
List the four heart valves, describe their location, and explain their functions.


(Fig. 42.6)
· 33.7
Relate the structures of capillaries, arteries, and veins to their functions. (875)

· 33.8
Define blood pressure and describe how it is measured. (876-877)
· 33.9
Explain how blood flow through capillary beds is regulated. (877-878)

· 33.10
Explain how osmotic pressure and hydrostatic pressure regulate the exchange of fluid and solutes across capillaries. (Fig. 42.14, notes)

33.11
Explain the functions of the lymphatic system. (878)

· 33.12
Describe the composition and functions of plasma. (879-880)

· 33.13
Relate the structure of erythrocytes to their function. (880)

· 33.14
List the five main types of white blood cells and characterize their functions. (881)

· 33.15
Describe the function of platelets. (881)

·  
 
· 

Respiration 

· 33.16
Describe the movement of air through air passageways to the alveolus, listing the structures that air must pass through on its journey. (Fig. 42.23, notes)



· 33.17
Compare positive and negative pressure breathing. Explain how respiratory movements in humans ventilate the lungs. (Fig. 42.24)



· 33.18
Distinguish between tidal volume, vital capacity, and residual volume. (889)



· 33.19
Explain how breathing is controlled in humans. (890)



· Advanced Biology Objectives – Digestion

· 34.1
Describe the four functions and structural components of the mammalian digestive system. (853)



· 34.2
Name components of saliva and their functions. (856)



· 34.3
Compare where and how the major types of macromolecules are digested and absorbed within the mammalian digestive system. (859)



· 34.4
Explain the role of the major digestive molecules. (856-859)



· 34.5
Explain how the small intestine is specialized for digestion and absorption. (858-859)

· 34.6
Describe the major functions of the large intestine. (861-862)



· Advanced Biology Objectives – Osmoregulation and Excretion

Osmoregulation

· 35.1
Define osmoregulation, osmolarity and excretion.
 (922-923)
· 
Excretion 
 

· 35.2
Compare the strategies to eliminate waste as ammonia, urea, or uric acid. Note which animal groups are associated with each process and why a particular strategy is most adaptive for a particular group. (Fig. 44.8)



·  
 

· 35.3
Describe the key steps in the process of urine production. (931)



· 35.4
Using a diagram, identify and give the function of each structure in the mammalian excretory system. (932)



· 35.5
Using a diagram, identify and describe the function of each region of the nephron. (Fig. 44.13)



· 35.6
Describe and explain the relationships among the processes of filtration, reabsorption, and secretion in the mammalian kidney. (notes)



· 35.7
Explain how the loop of Henle enhances water conservation by the kidney. (notes)



· Advanced Biology Objectives – Reproduction and Development

·  


· 36.1
Using a diagram, identify and give the function of each component of the reproductive system of the human male. (971)



· 36.2 
Using a diagram, identify and give the function of each component of the reproductive system of the human female. (970)



· 36.3
Describe the stages of the human female reproductive cycle. (Fig. 46.13)



· 36.4
Explain how the uterine cycle and ovarian cycle are synchronized in female mammals. Note in detail the functions of the hormones involved. (976-977)



· 36.5
Define conception, gestation, and parturition. (978, 981)



· 36.6
Describe the changes that occur in the mother and the developing embryo during each trimester of a human pregnancy. (978-980)



· 36.7
Explain the role of hormones labor and childbirth. (981)



· 36.8
Describe the stages of parturition. (Fig. 46.19)



· Advanced Biology Objectives – Endocrine Regulation

·  

·  

Chemical Signals and Their Modes of Action

· 37.1
Define hormone and list the three major classes of molecules that function as hormones in vertebrates.



· 37.2
Name the three key events involved in signaling by vertebrate hormones.



·  
 

·  

The Vertebrate Endocrine System

· 37.3
Explain how the hypothalamus and pituitary glands interact and how they coordinate the endocrine system.



· 37.4
Describe the location of the pituitary. List and explain the functions of the hormones released from the anterior and posterior lobes.



· 37.5
List the hormones of the thyroid gland and explain their roles in development and metabolism. Explain the causes and symptoms of hyperthyroidism, hypothyroidism, and goiter.



· 37.6
Note the location of the parathyroid glands and describe the hormonal control of calcium homeostasis.



· 37.7
Distinguish between alpha and beta cells in the pancreas and explain how their antagonistic hormones (insulin and glucagon) regulate carbohydrate metabolism.



· 37.8
Distinguish between type I diabetes mellitus and type II diabetes mellitus.



· 37.9
List the hormones of the adrenal medulla, describe their functions, and explain how their secretions are controlled.



· 37.10
List the hormones of the adrenal cortex and describe their functions.



· Advanced Biology Objectives – Nervous System Regulation

The Nature of Nerve Signals
· 38.1
List and describe the major parts of a neuron and explain the function of each.
 


· 38.2
Define a membrane potential and a resting potential.



· 38.3
Describe the characteristics of an action potential. Explain the role of voltage-gated ion channels in this process.



· 38.4
Explain how an action potential is propagated along an axon.



· 38.5
Describe the structures of a chemical synapse and explain how they transmit an action potential from one cell to another.



·  
 

·  
Vertebrate Nervous Systems

· 38.6
Compare the structures and functions of the central nervous system and the peripheral nervous system.



· 38.7
Distinguish between the functions of the autonomic nervous system and the somatic nervous system.



· 38.8 
Describe the structures and functions of the following brain regions: medulla oblongata, pons, midbrain, cerebellum, thalamus, epithalamus, hypothalamus, and cerebrum.



· 38.9
Relate the specific regions of the cerebrum to their functions.



Sensory and Motor Mechanisms

· 38.10
Explain how the human ear functions.



· 38.11
Refer to a diagram of the human eye to identify and give the function of each structure.



· 38.12
Explain and compare how the rods and cones of the retina convert light signals into nerve impulses.

· Advanced Biology Objectives – Populations and Communities

Ecology

· 39.1
Define ecology. Identify the two features of organisms studied by ecologists.

· 39.2
Distinguish between abiotic and biotic components of the environment.

·  
  

· 
Populations

· 39.3
Distinguish between density and dispersion of a population.

· 39.4
Explain how ecologists may estimate the density of a species. (notes)

· 39.5
Describe conditions that may result in clumped dispersion, uniform dispersion, and random dispersion of individuals in a population.

· 39.6
Explain how a life table is constructed.

·  
Population Growth

· 39.7
Compare the exponential model of population growth with the logistic model.



· 39.8
Explain how an environment’s carrying capacity affects the per capita rate of increase of a population.



· 39.9
Explain how density-dependent factors affect population growth.



· 39.10
Explain, with examples, how biotic and abiotic factors may work together to control a population’s growth.



· 39.11
Describe the history of human population growth.



· 
Interspecific Interactions and Community Structure

· 39.12
List the categories of interspecific interactions and explain how each interaction may affect the population densities of the two species involved.

· 39.13
Define an ecological niche and restate the competitive exclusion principle using the niche concept.

· 39.14
Give specific examples of adaptations of predators and prey.

· 39.15
Distinguish among parasitism, mutualism, and commensalism.

· 39.16
Distinguish between a food chain and a food web.

· 39.17
Explain how keystone species exert strong control on community structure. Describe an example species.

·  
 

·  
Disturbance and Community Structure

· 39.18
Define stability and disturbance.



· 39.19
Distinguish between primary and secondary succession.



· Advanced Biology Objectives – Ecosystems 

Ecosystems, Energy, and Matter

· 40.1
Describe the fundamental relationship between autotrophs and heterotrophs in an ecosystem.

· 40.2
State the source of energy for primary producers and explain how this energy is used.


· 40.3
Explain why energy is said to flow rather than cycle within ecosystems.


· 40.4
Distinguish between each of the following pairs of terms:
primary and secondary production
· 40.5
Distinguish among pyramids of net production, pyramids of biomass, and pyramids of numbers.



·  
 

·  
The Cycling of Matter in Ecosystems

· 40.6
Describe the four nutrient reservoirs and the processes that transfer the elements between reservoirs.



· 40.7
Name the main processes driving the water cycle.



· 40.8
Name the major reservoirs of carbon.



· 40.9
Describe the nitrogen cycle and explain the importance of nitrogen fixation to all living organisms. 
·  
 

·  
Human Impact on Ecosystems and the Biosphere

· 40.10
Describe the causes and consequences of acid precipitation.



· 40.11 
Describe how increased atmospheric concentrations of carbon dioxide could affect Earth.



· 40.12
Describe the causes and consequences of ozone depletion.



