	Week
	Topics
	SOL’s Covered

	1
	What is Biology?
Characteristics of Life
The "Scientific Method" 
Lab Safety
	BIO.1
The student will plan and conduct investigations in which

a) observations of living organisms are recorded in the lab and in the field;

b) hypotheses are formulated based on direct observations and information from scientific literature;

c) variables are defined and investigations are designed to test hypotheses;

d) graphing and arithmetic calculations are used as tools in data analysis;

e) conclusions are formed based on recorded quantitative and qualitative data;

f) sources of error inherent in experimental design are identified and discussed;

g) validity of data is determined;

h) chemicals and equipment are used in a safe manner;

BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

b) comparison of their metabolic activities

c) analyses of their responses to the environment

d) maintenance of homeostasis



	2
	Microscope Use
Chemistry: 
   -Matter
   -Energy
   -Solutions
   -pH
Biochemistry: 
   -Water
   -Carbon
   -Macromolecules 
Enzymes and Homeostasis
	BIO.1
The student will plan and conduct investigations in which

i) chemicals and equipment are used in a safe manner

BIO.3
The student will investigate and understand the chemical and biochemical principles essential for life. Key concepts include

a) water chemistry and its impact on life processes;

b) the structure and function of macromolecules;

c) the nature of enzymes



	3
	Cell Theory
Cell Diversity 
   -Size
   -Shape
   -Internal Organization
Cell Structure/Function: 
   -Organelles
   -Prokaryotic vs. Eukaryotic
   -Plant vs. Animal
Cell Transport: 
   -Fluid-Mosaic Model
   -Diffusion
   -Osmosis
   -Active Transport
	BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

a) evidence supporting the cell theory;

BIO.4
The student will investigate and understand relationships between cell structure and function. Key concepts include

a) characteristics of prokaryotic and eukaryotic cells;

b) exploring the diversity and variation of eukaryotes;

c) similarities between the activities of a single cell and a whole organism; and

d) the cell membrane model (diffusion, osmosis, and active transport).



	4
	Cellular Energy: Photosynthesis and Respiration
	BIO.3
The student will investigate and understand the chemical and biochemical principles essential for life. Key concepts include

d) the capture, storage, transformation, and flow of energy through the processes of photosynthesis and respiration.



	5
	Chromosome Structure
Chromosome Number (diploid vs. haploid)
Somatic Cell Division: Mitosis
Gamete Production: Meiosis
Prokaryotes vs. Eukaryotes
Cell Cycle
Asexual vs. Sexual Reproduction
	BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

d)  development of the structural model of DNA; and

BIO.6
The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include

a) cell growth and division;

b) gamete formation;

c) cell specialization;



	6
	Mendel: 
   -History
   -Laws
   -Experiments
Mendelian Genetics: 
   -Genotype vs. Phenotype
   -Homozygous vs. Heterozygous
   -Probability
   -Monohybrid Cross
   -Testcross
   -Incomplete Dominance
   -Codominance
   -Dihybrid Cross
Genetic Disorders
	BIO.6
The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include

d) prediction of inheritance of traits based on the Mendelian laws of heredity;

            e)   genetic variation (mutation, recombination, deletions, additions)

      

	7
	Sex Linkage
DNA Structure
Watson and Crick
DNA Replication
RNA and Transcription
	BIO.6
The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include

f)  the structure, function, and replication of nucleic acids (DNA and RNA)

g)  events involved in the construction of proteins;



	8
	Protein Synthesis
Control of Gene Expression (very basic!)
Cell Differentiation (very basic!)
Cancer Biology
	BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

e)  the collaborative efforts of scientists, past and present.

BIO.6
The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include

g) events involved in the construction of proteins

h)  use, limitations, and misuse of genetic information; and

i)  exploration of the impact of DNA technologies.



	9
	Genetic Analysis: 
   -DNA fingerprinting
   -Chromosome Mapping
   -Pedigrees
Genetic Disorders: 
   -Mutation
   -Types of Disorders
   -Detection
DNA Technologies/Genetic Engineering: 
   -Recombinant DNA
   -Polymerase Chain Reaction 
   -Human Genome Project
   -Gene Therapy
   -Transgenic Organisms
   -Cloning
	BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

e)  the collaborative efforts of scientists, past and present.

BIO.6
The student will investigate and understand common mechanisms of inheritance and protein synthesis. Key concepts include

g) events involved in the construction of proteins

h)  use, limitations, and misuse of genetic information; and

i)  exploration of the impact of DNA technologies.



	10
	Fossil Record
Populations
Struggle for Existence
Heritable Variation
Darwin History:
   -The Beagle
   -Galapagos Finches
Natural Selection
Time Scale
Mutations
Gene Frequences/Gene Pool
Adaptations to Changing Environments: 
   -Peppered Moths
   -Pesticide Resistance
Origin of Life Hypotheses (Brief!)
Human Evolution (Brief!)
	BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

b) scientific explanations of the development of organisms through time (biological evolution);

BIO.8
The student will investigate and understand how populations change through time. Key concepts include

a) evidence found in fossil records;

c)  how natural selection leads to adaptations;

e)  scientific explanations for biological evolution.



	11
	Reproductive Strategies/Species Survival
Emergence of New Species: 
   -Adaptive Radiation
   -Divergent Evolution
   -Convergent Evolution
Classification Schemes/Taxonomy: 
   -Linnaeus
   -Binomial Nomenclature
   -cladograms, etc.
Homologous vs. Analogous Structures
	BIO.7
The student will investigate and understand bases for modern classification systems. Key concepts include

a) structural similarities among organisms;

b) fossil record interpretation;

c) comparison of developmental stages in different organisms;

d) examination of biochemical similarities and differences among organisms; and

e) systems of classification that are adaptable to new scientific discoveries.

BIO.8
The student will investigate and understand how populations change through time. Key concepts include

b)  how genetic variation, reproductive strategies, and environmental pressures   impact the survival of populations;

d)  emergence of new species; and



	12
	Levels of Organization:
   -ecosystems
   -communities
   -populations
   -etc.
Biotic/Abiotic Factors
Maintaining Homeostasis
Niches
	BIO.9
The student will investigate and understand dynamic equilibria within populations, communities, and ecosystems. Key concepts include

a) interactions within and among populations including carrying capacities, limiting factors, and growth curves;

	13
	Nutrient Cycling: 
   -carbon
   -water
   -nitrogen
Energy Flow: 
   -producers
   -consumers
   -decomposers
   -food webs/chains
Succession Patterns: 
   -Primary
   -Secondary
Population-Level Ecology: 
   -Carrying capacity
   -limiting factors
   -growth curves
Symbioses
	BIO.9
The student will investigate and understand dynamic equilibria within populations, communities, and ecosystems. Key concepts include

a) interactions within and among populations including carrying capacities, limiting factors, and growth curves;

b) nutrient cycling with energy flow through ecosystems;

c) succession patterns in ecosystems;



	14
	Effect of Human Activities on Ecosystems: 
   -global warming
   -ozone depletion
   -eutrophication
Analysis of VA ecosystem flora and fauna 
Examples of Biomes/Ecosystems (briefly!)
	BIO.9
The student will investigate and understand dynamic equilibria within populations, communities, and ecosystems. Key concepts include

d)  the effects of natural events and human activities on ecosystems; and

e)  analysis of the flora, fauna, and microorganisms of Virginia ecosystems   including the Chesapeake Bay and its tributaries.



	15
	6 Kingdom Classification, Domains
Bacteria:
   -Diversity
   -Structure
   -Reproduction
   -Ecological Role
Comparison to Viruses
Koch's Postulates
Vaccinations
Antibiotic Use and Evolved Resistance
Germ Theory of Disesase
	BIO.2
The student will investigate and understand the history of biological concepts. Key concepts include

c)  evidence supporting the germ theory of infectious disease;

BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

a) how their structures and functions vary between and within the kingdoms;

b) comparison of their metabolic activities;

c) analyses of their responses to the environment;

d) maintenance of homeostasis;

e) human health issues, human anatomy, body systems, and life functions; and

f) how viruses compare with organisms.



	16
	Protists and Fungi: 
   -Diversity
   -Structure
   -Reproduction
   -Ecological Role
	BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

a) how their structures and functions vary between and within the kingdoms;

b) comparison of their metabolic activities;

c) analyses of their responses to the environment;

d) maintenance of homeostasis;

e) human health issues, human anatomy, body systems, and life functions; and

	17
	N/A
	N/A

	18
	Plants: 
   -Diversity
   -Structure
   -Reproduction 
   -Ecological Role
	BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

a) how their structures and functions vary between and within the kingdoms;

b) comparison of their metabolic activities;

c) analyses of their responses to the environment;

d) maintenance of homeostasis;



	19
	Animals:  
   -Diversity
   -Structure
   -Reproduction
   -Ecological Role
Phyla of Invertebrates
	BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

a) how their structures and functions vary between and within the kingdoms;

b) comparison of their metabolic activities;

c) analyses of their responses to the environment;

d) maintenance of homeostasis;



	20
	Phyla and Class of Vertebrates (animals)
	BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

a) how their structures and functions vary between and within the kingdoms;

b) comparison of their metabolic activities;

c) analyses of their responses to the environment;

d) maintenance of homeostasis;



	21
	Human Anatomy/Body Systems:
-Skeletal System
   -Muscular System
   -Circulatory System
   -Respiratory System
   -Immune System
   -Digestive System
   -Excretory System
   -Nervous System
   -Endocrine System
   -Reproductive System
   -Integumentary System
	BIO.5
The student will investigate and understand life functions of archaebacteria, monerans (eubacteria), protists, fungi, plants, and animals including humans. Key concepts include

e)  human health issues, human anatomy, body systems, and life functions; and




	
	September
	October
	November
	December
	January

	BIO.1 : Investigations
	
	
	
	
	

	1a. observations of living organisms in field and lab
	X
	
	
	
	

	1b. formulating hypotheses
	X
	
	
	
	

	1c. variables defined and investigations designed to test hypotheses
	X
	
	
	
	

	1d.  data analysis with graphing and arithmetic
	X
	
	
	
	

	1e. conclusions formed based on qualitative and quantitative data
	X
	
	
	
	

	1f. sources of error identified
	X
	
	
	
	

	1g. validity of data is determined
	X
	
	
	
	

	1h. chemicals and equipment used safely
	X
	
	
	
	

	1i. appropriate technology is used
	Note: These standards should be emphasized throughout the semester, though I have not placed them in a specific part of the schedule/curriculum.  

	1j. research utilizes scientific literature
	

	1k. differentiation is made between a scientific hypothesis and a theory
	

	1l. alternative scientific models are recognized
	

	1m. a scientific viewpoint is constructed and defended
	

	
	
	
	
	
	

	BIO.2: History of Biological Concepts
	
	
	
	
	

	2a. cell theory
	X
	
	
	
	

	2b. biological evolution
	
	
	X
	
	

	2c. germ theory
	
	
	
	X
	

	2d. DNA structure
	
	X
	
	
	

	2e. collaborative efforts of scientists, past and present
	
	X
	X
	
	

	
	
	
	
	
	

	BIO 3. Biochemistry
	
	
	
	
	

	3a. water
	X
	
	
	
	

	3b. macromolecules
	X
	
	
	
	

	3c. enzymes
	X
	
	
	
	

	3d. photosynthesis and respiration
	X
	
	
	
	

	
	
	
	
	
	

	BIO.4: Cells
	
	
	
	
	

	4a. prokaryotes vs. eukaryotes
	X
	
	
	
	

	4b. diversity of eukaryotes
	X
	
	
	
	

	4c. cell vs. whole organism
	X
	
	
	
	

	4d. cell membrane model
	X
	
	
	
	

	
	
	
	
	
	

	BIO.5: Life Functions of Various Taxa
	
	
	
	
	

	5a. structure and function variation
	
	
	
	X
	X

	5b. metabolic activity comparison
	X
	
	
	X
	X

	5c. responses to environment
	X
	
	
	X
	X

	5d. maintaining homeostasis
	X
	
	
	X
	X

	5e. human health and body systems
	
	
	
	X
	X

	5f. how viruses compare
	
	
	
	X
	

	
	
	
	
	
	

	BIO.6: Mechanisms of Inheritance and Protein Synthesis
	
	
	
	
	

	6a. cell growth and division
	
	X
	
	
	

	6b. gamete formation
	
	X
	
	
	

	6c. cell specialization
	
	X
	
	
	

	6d. Mendelian heredity
	
	X
	
	
	

	6e. genetic variation
	
	X
	
	
	

	6f. structure, function, and replication of nucleic acids
	
	X
	
	
	

	6g. protein synthesis
	
	X
	X
	
	

	6h. use, limitations, and misuse of genetic information
	
	X
	X
	
	

	6i. impact of DNA technology
	
	X
	X
	
	

	
	
	
	
	
	

	BIO.7: Classification of Organisms
	
	
	
	
	

	7a. structural similarities
	
	
	X
	
	

	7b. fossil record interpretation
	
	
	X
	
	

	7c. developmental stage comparison
	
	
	X
	
	

	7d. biochemical comparison
	
	
	X
	
	

	7e. systems of classification that are adaptable to new scientific discoveries
	
	
	X
	
	

	
	
	
	
	
	

	BIO.8: How Populations Change
	
	
	
	
	

	8a. evidence in fossil record
	
	
	X
	
	

	8b. how genetic variation, reproductive strategies, and environmental pressures impact the survival of populations
	
	
	X
	
	

	8c. how natural selection leads to adaptations
	
	
	X
	
	

	8d. emergence of new species
	
	
	X
	
	

	8e. scientific explanations for biological evolution
	
	
	X
	
	

	
	
	
	
	
	

	BIO 9: dynamic equilibria within populations, communities, and ecosystems
	
	
	
	
	

	9a. interactions within and among populations
	
	
	X
	X
	

	9b. nutrient cycling and energy flow
	
	
	X
	X
	

	9c. succession patterns in ecosystems
	
	
	X
	X
	

	9d. effects of natural events and human activities on ecosystems
	
	
	
	X
	

	9e. analysis of flora, fauna, and micro-organisms of Virginia ecosystems, including the Chesapeake Bay and its tributaries 
	
	
	
	X
	


