WHRHS BIOLOGY K PROFICIENCIES

The Science of Life

1. List and explain how certain characteristics comprise life.

2. Define Life.

3. List and explain how certain processes characterize life.

Science and the Scientific Method

4. State lab safety procedures.

5. Define the scientific method.

6. Sequence the steps of the scientific method.

7. Apply the scientific method to a hypothetical problem.

8. Label, name, and state the functions of the parts of a compound microscope.

9. Properly use a light microscope to observe specimens.

Chemistry

10. Label the structure of the atom.

11. Define ion and state how an ion is formed.

12. Describe ionic and covalent bonding.

13. Compare and contrast mixtures and compounds and give examples of each.

14. Label the reactants and products in a chemical equation.

15. Define and compare acids and bases and give examples of each.

16. Describe what happens in a neutralization reaction.

17. Explain the meaning of the pH scale and explain what is indicated by pH values of 1, 7, and 14.

18. Use pH indicators.

19 Describe how pH affects soil chemistry.

20. Discuss the impact of acid rain on living things.

Biochemistry

21. Compare organic and inorganic compounds.

22. Describe the importance of water to living things.

23. Describe the basic chemical make-up of carbohydrates, lipids, proteins, and nucleic acids.

24. Identify the monomer of each of the macromolecules.

25. Explain the function of enzymes on living cells.

26. Explain the effects of temperature, pH, and enzyme and substrate concentration on enzyme action.

The Cell

27. State the 3 principles that compose the cell theory.

28. State the contributions of scientists to development of the cell theory.

29. Compare prokaryotic and eukaryotic cells.

30. Describe the structure and function of the eukaryotic cell parts.

31. Compare and contrast structures of plant and animal cells.

32. List the levels of organization in multicellular organisms.

33. Define homeostasis.

34. Relate the structure of the cell membrane to its role in maintaining homeostasis.

35. Define roles of diffusion, osmosis, and facilitated diffusion in the passage of materials into and out of cells.

36. Explain what is meant by selectively permeable, concentration gradient, turgor pressure, plasmolysis and cytolysis.

37. Compare passive and active transport.

38. Define solution and the parts if a solution, including solute and solvent.

Energy (Photosynthesis and Cellular Respiration)

39. Write the general equation for photosynthesis.

40. Describe the environmental factors that affect photosynthesis.

41. Write the general equation for cellular respiration.

42. Describe how aerobic and anaerobic respiration differ.

43. Discuss how respiration and photosynthesis are interrelated.

44. Describe the role of ATP in energy transfer.

45. Explain why heterotrophic plants must ingest other living things.

Molecular Genetics

46. Explain how Watson and Crick derived the DNA model.  Discuss the importance of polymers to life.

47. Describe DNA replication.

48. Describe the 3 types of RNA and state function of each.

49. Compare and contrast DNA and RNA.

50. Explain how the order of nucleotides in DNA codes for different amino acids and how this code is transcribed into RNA.

51. Describe how a polypeptide is assembled.

52. Define gene mutations and describe different types.

53. Describe natural and environmental causes of mutations.

54. Discuss current genetic technology.

55. Discuss how the understanding of genetics has led to improved varieties of plants, animals, and medicine by selective breeding and genetic engineering.

Cell Division and Embryology

56. Compare and contrast sexual and asexual reproduction.

57. Identify the structure of a chromosome.

58. Explain what happens during each stage of the cell cycle.

59. Compare mitosis and cytokinesis in plant and animal cells.

60. Compare and contrast cancer cells with normal cells.

61. Distinguish between haploid and diploid cells.

62. Explain the importance of meiosis.

63. Summarize the events that occur during meiosis I and II.

64. Explain how events in meiosis lead to genetic variation.

65. Define the terms development, embryo, and differentiation.

66. Describe events of cleavage and embryonic development through the gastrula stage.

67. Name the 3 germ layers and list several tissues and organs formed from each.

68. Summarize processes of fertilization and implantation in humans.

69. Explain roles of placenta and umbilical cord in pregnancy.

Mendelian Genetics

70. Describe Mendel’s experiments, results and conclusions.

71. State and explain Mendel’s 3 principles.

72. Demonstrate, using the Punnett Square, the independent assortment of gametes for a monohybrid and dihybrid cross.

73. Define the following genetic terms: dominance, recessive, genotype, phenotype, allele, homozygous, heterozygous.

74. Explain how a test cross reveals the genotype of an individual whose phenotype is dominant.

75. Define probability and explain how it is used to predict the results of genetic crosses.

76. Explain how sex chromosomes determine sex inheritance.

77. List and describe sex-linked traits in humans.

78. Distinguish between chromosome and gene mutations.

Evolution

79. Briefly describe the Big Bang Theory.

80. Describe changes that occurred on Earth which allowed life to evolve.

81. Summarize the results of experiments by Redi, Pasteur, Spallanzani, and Miller to test the theory of spontaneous generation.

82. Describe how prokaryotes and eukaryotes might have evolved.

83. State what is meant by evolution.

84. Summarize evidence to support evolution, including: fossils, biogeography, anatomy, embryology, and biochemistry.

85. Compare Lamarck’s, Darwin’s and Gould’s theories of evolution.

86. Describe the role of natural selection in the evolution of the species.

87. Explain why genetic variation is important for the survival of a species.

Classification

88. Explain how the theory of evolution has affected taxonomy.

89. Describe the system of binomial nomenclature.

90. List the categories of the classification system used today.

91. State the name of each of the 6 kingdoms and list characteristics for each.

92. Classify organisms into their kingdom.

93. State the complete classification of humans.

94. Be able to use a dichotomous key to classify various organisms.

Microbiology

95. Describe characteristics and structure of a virus.

96. Explain why viruses are not considered to be living.

97. Explain how viruses enter host cells, replicate, and release new viruses.

98. Describe the human body’s defense against viruses.

99. Compare and contrast viruses and cells.

100. Summarize current information on virus and bacteria research in transmission of disease.

101. Describe the main characteristics of bacteria.

102. Distinguish between the two Monera kingdoms: Archeabacteria and Eubacteria.

103. Describe the structure, shape and functions of bacterial cells.

104. Describe bacterial reproduction.

105. Compare harmful and beneficial aspects of bacteria.

Human Biology

106. List the primary human organ systems and describe their functions.

107. Compare the structure and function of arteries, veins, and capillaries.

108. Trace the path of blood through the heart and body.

109. Describe the functions and components of blood.

110. Identify structures of human respiratory system and state their functions.

111. Explain how body cells obtain oxygen and get rid of carbon dioxide.

112. Identify and describe functions of organs of the human digestive system.

113. Describe how excretion helps maintain homeostasis.

114. Identify and describe parts of human urinary system and the process of urine formation.

115. Explain why the liver, lungs and skin are organs of excretion.

116. Identify and describe organs of the central nervous system.

117. Describe the major parts of the brain.

Environmental Science

118. Describe the biosphere.

119. Distinguish between biotic and abiotic factors in the environment.

120. Explain the terms population, community, and ecosystem.

121. Distinguish between niche and habitat.

122. Describe how changes during the life cycle of some organisms change their role in the ecosystem.

123. Describe the different types of relationships in ecosystems, including competition and symbiosis.

124. Explain the concept of energy and the transfer of energy through an ecosystem through food chains and food webs.

125. Describe the movement and molecular form of inorganic nutrients between the living and non-living parts of the environment, using the following cycles: water, nitrogen, carbon/oxygen.

126. Give examples and describe the function of autotrophic, heterotrophic and decomposing organisms in the cycles.

127. Describe the geological processes that distributed terrestrial biomes – continental drift and plate tectonics.

128. Describe how light, temperature and precipitation vary with position on the Earth’s surface.

129. Describe how environmental factors determine which species live in a given ecosystem and where or how they live.

130. List and describe the major terrestrial and marine biomes and specify the location of each.

131. Describe climatic factors that characterize each of the terrestrial biomes.

132. Name dominant plant and animal species of each biome.

133. Characterize the major regions of the marine biome.

134. Identify and describe major soil types.

135. Relate climate to soil formation.

136. Describe the conditions necessary for a stable, self-sustaining ecosystem.

137. Define ecological succession, and distinguish between primary and secondary.

138. Define renewable and nonrenewable resources, and give examples of each.

139. Discuss how human activities impact the environment and availability of natural resources.

140. Trace the history of human population growth and discuss its impact on natural resources.

141. Discuss the importance of human population control in improving quality of human life.

142. List major types of pollution and describe ways in which they damage the environment and/or human health.

143. Explain how humans have accelerated the rate of extinction.

144. Summarize the importance of biodiversity and how the loss of biodiversity impacts the environment.

145. Briefly describe some major environmental dilemmas and issues.

146. Discuss viewpoints on environmental issues of different groups and individuals.

