Proficiencies – Bio J – 2008

	1
	Define life

	2
	List and explain the characteristics of life

	3
	Distinguish between tissues, organs, and organ systems

	4
	Define homeostasis

	5
	Summarize the results of experiments by Redi, Pasteur, Spallanzani, and Miller to test theory of spontaneous generation (abiogenesis)

	6
	Identify the most common elements in the earth’s crust

	7
	Define scientific method

	8
	List seven basic elements found making up a cell

	9
	Describe major processes by which sedimentary rocks are formed

	10
	Define weathering and distinguish between physical and chemical weathering

	11
	Describe freeze and thaw, exfoliation, organic, and thermal expansion and contraction as forms of physical weathering

	12
	Describe carbonation, oxidation, and hydration as forms of chemical weathering

	13
	Define soil and explain the difference between transported and residual soil

	14
	Describe the formation and characteristics of a mature soil profile

	15
	Summarize each of the following biogeochemical cycles: carbon, nitrogen, oxygen, phosphorous, water, and rock

	16
	Define ecosystem

	17
	List and explain the trophic levels in an ecosystem

	18
	Define food chain

	19
	Explain the concept of energy and its flow through food chain

	20
	Draw and label a model of the structure of the atom

	21
	Define compound

	22
	Contrast two types of bonds

	23
	Compare and contrast mixtures and compounds

	24
	Compare and contrast solutions, suspensions, and colloids

	25
	Classify some mixtures that occur in living things

	26
	Define pH

	27
	State examples of pH that normally exist in the human body

	28
	Construct a model of a chemical reaction by depicting reactants and products

	29
	Describe why carbon readily combines with other elements

	30
	Discuss carbon’s significance in living things

	31
	List the functions of the compounds of the cell

	32
	Identify from a picture the molecular structure of water, carbohydrates, fats, proteins

	33
	State the units that are bonded together to form carbohydrates, fats, proteins

	34
	Describe the dehydration synthesis and hydrolysis of carbohydrates, fats, proteins

	35
	State functions of the roles of DNA and RNA

	36
	Define enzyme

	37
	List various characteristics of enzymes

	38
	Write the word equation for enzyme action

	39
	Discuss the catalytic role of enzymes in the formation of products in living things

	40
	Outline the discoveries that led to the development of the cell theory

	41
	State the cell theory

	42
	Describe the structure, composition, and function of the plasma membrane and cell wall

	43
	Draw a nucleus, label and state functions of each label

	44
	List various components that makeup the cytoplasm and state which ones are organic and inorganic

	45
	Name/draw the major organelles found in the cell and describe their functions

	46
	Compare and contrast plant and animal cells

	47
	 Define germination and explain conditions necessary for germination

	48
	Chart the differences between prokaryotes and eukaryotes

	49
	Describe the homeostasis of a cell through passive and active processes

	50
	Give examples of each active and passive process as relates to plant and animal cells

	51
	Summarize the evidence to support evolution

	52
	Contrast potential energy with kinetic energy

	53
	Give examples of each form of energy as relates to living cells of plants and animals

	54
	List characteristics of each plant division

	55
	Distinguish between non-vascular and vascular plants

	56
	List and give functions of plant tissue systems

	57
	Explain functions of roots, stems, and leaves

	58
	Name four main parts of a flower and state functions

	59
	Discuss the methods of dispersal of fruits and seeds

	60
	List various examples of plant hormones and state their functions

	61
	Explain differences between tropism and nastic movements

	62
	Account for each end product in respiration equation

	63
	Compare and contrast alcoholic and muscle fermentation

	64
	Define the basic structure of DNA

	65
	Compare and contrast the morphology of DNA and RNA

	66
	Explain the function of DNA in cells

	67
	State names of three types of RNA and how they function in protein synthesis

	68
	Construct a specified protein when given a dictionary of codons

	69
	Explain me importance of protein synthesis in cellular activities

	70
	Explain significance human genome project in our future

	71
	Define mutation and how it affects the accuracy of DNA coding

	72
	Identify the structures of a chromosome

	73
	Explain differences between a diploid and a haploid cell

	74
	Define mitosis and state its purpose

	75
	Define meiosis and state its purpose

	76
	Identify and sequence the steps in mitosis and meiosis

	77
	Explain why sexually reproducing organisms have a survival advantage over organisms that reproduce only by mitosis

	78
	Compare/contrast mitosis and meiosis

	79
	Describe Mendel’s experiments, results, and conclusions

	80
	Define genetic engineering

	81
	Sequence the steps involved in engineering bacteria to manufacture insulin

	82
	State and explain Mendel’s three principles

	83
	Demonstrate using the Punnett square the independent assortment of gametes for a monohybrid and a dihybrid cross

	84
	Define the following genetic terms:

	
	 

	
	Dominance

	
	Recessive

	
	Genotype

	
	Phenotype

	
	Allele

	
	Homozygous

	
	Heterozygous

	
	Parent

	
	Offspring

	85
	Explain how a test cross reveals the genotype of an individual whose phenotype is dominant

	86
	Define probability and explain how it is used to predict results of genetic crosses

	87
	Explain how sex chromosomes determine sex inheritance

	88
	List and describe sex-linked traits in humans

	89
	Name three types of chromosome mutations and give examples of external causes of mutations

	90
	Define crossing-over and explain how it creates genetic variations

	91
	Distinguish between polygenic traits and traits controlled by multiple alleles

	92
	Identify methods of detecting genetic disorders during pregnancy

	93
	Describe the system of binomial nomenclature

	94
	List the categories of the classification system used today

	95
	Define a dichotomous key and work through an example

	96
	Define phylogeny and explain its role in taxonomy

	97
	State names of each of the five kingdoms and list characteristics for each

	98
	Discuss the origin and characteristics of early and present earth’s oceans, atmosphere, internal structure, and continents

	99
	Describe the lithosphere and asthenosphere and relate both to plate tectonics

	100
	Describe the theory of continental drift and list some evidences that Alfred Wegener used to support his theory

	101
	Discuss the relationship between earthquake, volcanoes, and plate boundaries

	102
	Describe the process by which plutonic/intrusive and volcanic/extrusive rocks are formed using granite and basalt as examples

	103
	Explain what is meant by normal and reversed polarity, discuss the pattern of magnetic polarity at spreading centers, and relate this pattern to plate tectonics

	104
	Describe and give examples of types of plate boundaries including diverging, sliding, colliding, and subducting

	105
	Identify features formed at each type of plate boundary, including mid-ocean ridges, faults, mountains, and trenches

	106
	Describe how prokaryotes and eukaryotes might have evolved

	107
	Describe features common to sedimentary rock such as stratification, cross-bedding, fossils

	108
	State what is meant by evolution

	109
	Compare Lamarck’s, Darwin’s, and Gould’s theories of evolution

	110
	Define natural selection and outline Darwin’s reasoning that led him to his conclusions

	111
	Distinguish between the morphological and biological concept of species

	112
	Describe how scientists study variation of a given trait in a population

	113
	Define genetic equilibrium and present examples of mutation, migration, genetic drift, and natural selection that might disrupt genetic equilibrium                                                                                                    

	114
	Summarize various examples that might lead to speciation

	115
	Compare and contrast viruses and cells

	116
	State a possible theory for evolution of viruses

	117
	State names of and give examples of diseases caused by DNA and RNA viruses

	118
	List and explain the steps in the viral lyric cycle with the bacteriophage

	119
	Summarize current information on virus research in transmission of disease

	120
	Define transduction and how it implements phenotypic variation

	121
	Discuss the way taxonomists classify bacteria

	122
	Draw and label a bacillus

	123
	Draw and discuss the events of the bacterial growth curve

	124
	Discuss the role of helpful bacteria in nature

	125
	Name and discuss various diseases caused by bacterial pathogens

	126
	List and explain five modes of disease transmission

	127
	Define immunity and explain different ways the body defends itself

	128
	Discuss the implications of drug resistant pathogens

	129
	Distinguish between habitat and niche

	130
	Explain how food chains interact to form a food web

	131
	Diagram an example of each pyramid

	132
	Relate the importance of each cycle to the biochemistry of the plant and animal cell

	133
	Describe how climate (tropical, grassland, arctic, forest, desert) affects weathering and soil profiles

	134
	Discuss the formation of fossil fuels and the major problems of the greenhouse effect caused by the burning of fossil fuels by humans.

	135
	Discuss the impact of acid rain on our area

	136
	Make a list of how humans influence the ecological balance

	137
	Discuss the concepts of competition, predation, and symbiosis in relation to the ecosystem

	138
	Define primary and secondary succession and give examples of each

	139
	Define biotic potential

	140
	Interpret a graph of human population growth

	141
	Discuss factors affecting the carrying capacity of a given population

	142
	Distinguish between population, community, and ecosystem

	143
	Describe major terrestrial biomes

	144
	Distinguish between marine and freshwater biomes, including oceans, rivers, estuaries, deltas, lakes

	145
	Discuss how the angle of the sun’s rays affects the temperature changes with season and latitude

	146
	Discuss how the rotation and tilt of the earth affect the length of daylight

	147
	State and describe functions of the circulatory system                                                        

	148
	Identify parts of the human heart

	149
	Trace flow of blood through the heart

	150
	Identify and state functions of various blood vessels

	151
	Identify and state functions of the three formed elements of the blood: RBC, WBC, platelets

	152
	Give examples of blood borne pathogens and discuss their prevention

	153
	State and explain functions of respiratory system                                                   

	154
	Draw, label, and explain the functions of structures of upper and lower respiratory tracts

	155
	Distinguish between breathing and respiration

	156
	Discuss what controls breathing

	157
	State functions of digestive tract

	158
	Relate each digestive process to the digestive system

	159
	List the five digestive processes

	160
	Compare the evolutionary trends in digestive tracts between invertebrates and vertebrates

	161
	Draw and label the main organs of excretory system

	162
	Relate the functions of filtration and reabsorption to the nephron

	163
	State functions of the nervous system

	164
	Distinguish between CNS and PNS

	165
	Draw, label, and state function of the neuron

	166
	Explain nerve transmission

	167
	Explain how a reflex arc works and give examples

	168
	Identify and state functions of parts of the brain

	169
	List and state the functions of each of the sense organs                                            

	170
	State the function of the endocrine system

	171
	Locate and identify the endocrine glands from a drawing of the human body

	172
	State the name of a hormone and its regulatory effect

	173
	Discuss the human ovarian cycle, relate hormonal regulation to it, and compare with other vertebrates
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