Biology II -  Evolution Unit – Learning goals

Text Section 16.1 Darwin’s Voyage of Discovery
1.  State Charles Darwin’s contribution to science.

2. Describe the 3 patterns of biodiversity noted by Darwin.

Video Clip: The Origin of Species by HHMI

1. Describe the contribution of Alfred Russell Wallace to the the natural origin of species and formulation of the theory of evolution.

2. Explain how evolution and natural selection provide scientific explanations for both the diversity and the relatedness of species, as well as the sequence of change found in the fossil record. 

3. Give examples of how Natural selection acts on variation within populations. 

4. Explain how evolutionary hypotheses are tested and give examples.

Text Section 16.2  Ideas That Shaped Darwin’s Thinking
1. Describe Lamarck’s hypothesis of evolution and explain why this hypothesis in incorrect.
2. Describe a scientific theory.
3. Explain the scientific evidence that supports the Theory of Evolution.

4. Explain what part Darwin’s observations of Earth’s diversity played in his formulation 

     of the Theory of Evolution.

Text Section 16.3  Darwin Presents His Case
1. Describe the conditions under which natural selection occurs. 

2. Explain the 4 parts of Natural Selection

3. Explain the principle of descent with modification.

4. Describe structural, physiological, and behavioral adaptations, and give examples.

5. Explain how anatomical studies can indicate evolutionary relationships:

   
  Homologous structures

   
  Vestigial structures

6. Explain how genetic comparisons can indicate evolutionary relationships.

Lab: G-Protein Coupled Receptors, Taste, and Miracle Fruit
1.  Explain how GPCRs involved in melanin production and taste are used as evidence for evolution.
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Text Section 16.4 Evidence of Evolution

1.  Explain how geologic distribution of species relates to their evolutionary history.

2. Explain how fossils and the fossil record document the descent of modern species from ancient ancestors.

3. Describe what homologous structures and embryology suggest about the process of evolutionary change.

4. Explain how molecular evidence can be used to trace the process of evolution.

5. Explain the results of the Grants’ investigation of adaptation in Galapagos finches.

Lab: Whale Evolution

1.  Explain how whale anatomy, fossils, and DNA sequences provide evidence for evolution.

Video Clip: making of the Fittest – The Birth and Death of Genes

1.  Give examples how genetic changes create biodiversity and adaptations.

Lab: Amino Acid Sequences and Evolutionary Relationships

1.  Explain how comparing the amino acid sequences of hemoglobin and cytochrome c from several different species show how closely related they are to humans and to each other.

2. Be able to construct a phylogenetic tree that shows relationships among organisms and how long ago they shared a common ancestor using molecular data.

Text Section 17.1 Genes and Variation

1.  Define evolution in genetic terms.
2.  Identify the main sources of inheritable variation in a population.

3.  State what determines how a phenotype is expressed and the number of phenotypes for a trait.

Text Section 17.2  Evolution as Genetic Change in Populations
1.    Explain how natural selection affects single-gene and polygenic traits.

2.    Describe genetic drift.

3.    Explain how different factors affect genetic equilibrium.

4.  Define coevolution and convergent evolution and give examples.

Lab: Natural Selection in Teddy Grahams

1.  Use the Harady-Weinberg equation for equilibrium to calculate frequencies of dominant and recessive alleles in a population
Text Section 17.3  Speciation

1. Identify the types of isolation that can lead to the formation of new species.

2. Describe the current hypothesis about Galapagos finch speciation.

Video:  Evolution – Fossils, Genes, and Mousetraps

1.  Explain how human chromosome #2 shows the evolutionary relationship between humans and other primates.

2. Explain why Intelligent Design is rejected by most of the scientific community.
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Text Section 18-1 Finding Order in Diversity

1.  Describe the goals of binomial nomenclature and systematics.

2.  Identify the taxa in the classification system devised by Linnaeus.

Text Section 18-2 Modern Evolutionary Classification

1.  Describe how to make and interpret a cladogram.

2.  Explain the use of DNA sequences in classification.

Text Section 19.1 The Fossil Record
1.  Explain what information fossils can reveal about ancient life.

2.  Differentiate between relative dating and radiometric dating.

3.  Describe half-life and demonstrate the ability to interpret half-life problems.

Lab:  Determining the Half-Life of Twizzlers and M&Mium
1.  Determine relative ages of rock formations.

2.  Compare and contrast relative and actual dating.

3.  Analyze data and calculate the half-life of a model radioactive element.

Text Section 19.3  Earth’s Early History
1. Compare and contrast the ideas of Spontaneous Generation and Biogenesis.

2. Discuss the Miller-Urey experiment and the current theory of the evolution of life.

Lab:  Timeline

1.  Identify the divisions of the geologic time scale, major extinctions, and other major events in Earth’s history.

Supplemental  “Primate Evolution”
1.  Identify the characteristics that all primates share.

2.  Describe the adaptations that enabled later hominine species to walk upright.

3.  Describe the current scientific thinking about the genus Homo.

Lab:  Hominid Skull Comparison
1.  Identify the major species of hominids

2. Arrange the hominids by age using skull measurement data.

