
Honors Biology Objectives  
 

Cell  
Students will develop an understanding of the cell.  

• Students will investigate and describe how each group of organic molecules provides essential 
function in living things.  

• Students will understand the interaction photosynthesis and cellular respiration share between 
organisms.  

• Students will understand how the structure of chloroplasts and mitochondria relate to their function.  
• Students will investigate and demonstrate an understanding of the events in the life cycle of a cell.  

 Mitosis is the division of the cell nucleus and consists of the following phases and events: 
prophase -when the DNA condenses to form chromosomes, metaphase –when the 
chromosomes line up on the cell’s equator, anaphase –when the chromosomes are 
separated to opposite sides of the cell, telophase –when two new nuclear membranes 
begin to form around the uncoiling chromosomes; that cytokinesis follows mitosis and is 
the division of the cytoplasm to form two new daughter cells; and that interphase is the 
period between cell divisions and consists of the following phases and events: G1 –a 
growth period for the cell, S –when a copy of DNA is synthesized, and G2 –when 
materials needed for cell division are produced.  

• Students will investigate and demonstrate an understanding of the processes by which materials are 
brought into and taken out of a cell.  
 That movement of atoms and molecules drives the diffusion of water along with the 

concentration gradient; that channel proteins provide substances that will fit in the 
channel to move in or out of cells along with the concentration gradient in facilitated 
diffusion; and that cells can use ATP energy and protein pumps to move substance 
against the concentration gradient using active transport.  

 
Monomer  
Students will investigate and describe how each group of organic molecules provides 
essential function in living things.  

• Create a graphic organizer linking the groups of organic macromolecules with their monomer 
subunits.  

• Create a diet and justify its balance in terms of the molecules it supplies.  
• Identify the functions of each group of organic macromolecule.  

 
Cell Energy  
Students will understand the interaction photosynthesis and cellular respiration share 
between organisms.  

• Compare the reactants of photosynthesis and cellular respiration to their products.  
• Relate the role of light and chlorophyll in photosynthesis to the production of ATP.  
• Describe how glucose is converted into ATP.  

 
Energy Organelle  
Students will understand how the structure of chloroplasts and mitochondria relate to their 
function.  

• Explain how high energy electrons are used by the ETC on the membranes of chloroplasts 
and mitochondria.  
• Describe how light provides the energy necessary to elevate the energy level of the 

electrons in chlorophyll.  



• Explain the importance of oxygen in accepting electrons at the end of the ETC in cellular 
respiration.  

 
Cell Cycle  
Students will investigate and demonstrate an understanding of the events in the life cycle of 
a cell.  

• Identify the consequences of excessive cell growth.  
• Construct a model which explains the events that occur during the major periods of the cell 

cycle.  
• Display an understanding of how cell division is involved in the growth and repair of an 

organism.  
 
Cellular Transport  
Students will investigate and demonstrate an understanding of the processes by which 
materials are brought into and taken out of a cell.  

• Identify cellular raw materials and energy sources, and the wastes and cellular products 
resulting from them.  

• Create a graphic organizer for the types of cellular transport, including concentration 
gradients, and energy requirements.  

• Identify the structures and explain the functions of the components of biological 
membranes.  

• Display understanding of how the tonicity of a solution affects osmosis.  
 
Classification of Life  
Students will understand how the diversity of life is organized.  

• Students will understand the importance of organizing the diversity of life.  
 List the levels used in taxonomic classification from largest and most inclusive to 

smallest and most specific.  
  Display understanding of how the levels: domain, kingdom, phylum, class, order, 

family, genus, and species, show relatedness between organisms.  
  Use Binomial Nomenclature to describe organisms with a genus and species 

name.  
• Students will understand how evolutionary relationships are important in classification.  

  Justify how modern taxonomy involves evolutionary classification.  
  Investigate the grouping of organisms based on their evolutionary history using 

similarities in DNA, RNA, and neutral mutations.  
  Construct a cladogram using derived characteristics.  
  Compare the levels of classification used in similar and dissimilar organisms.  
  Make and use a dichotomous key to classify organisms or objects.  

• Students will understand how the diversity of life is organized.  
  Compare the characteristics of the six kingdoms of life  
  Investigate characteristics of the following groups: Archaebacteria, Eubacteria, 

Animalia, Plantae, Fungi, and Protista.  
  Contrast the structure and function of cells, tissues, and organs in prokaryotic, 

unicellular eukaryotic and multicellular eukaryotic organisms.  
 



 Conduct a survey of specialization in structures and functions between different 
groups of unicellular and multicellular organisms that may include microscopic 
observation and dissection.  

 
Classification of Life  
Taxonomy  
Students will understand the importance of organizing the diversity of life.  

• List the levels used in taxonomic classification from largest and most inclusive to smallest 
and most specific.  

• Use Binomial Nomenclature to describe organisms with a genus and species name.  
• Demonstrate how Linnaeus’s system of classification improved upon earlier systems.  
• Construct a classification system for common objects.  

 
Evolutionary Classification  
Students will understand how evolutionary relationships are important in classification.  

• Justify how modern taxonomy involves the grouping of organisms based on their 
evolutionary history using similarities in DNA, RNA, and neutral mutations.  

• Construct a cladogram using derived characteristics.\  
• Compare the levels of classification used in similar and dissimilar organisms.  

 
Kingdoms of Life  
Students will understand how the diversity of life is organized.  

• Make and use a dichotomous key to classify organisms or objects.  
• Differentiate the characteristics of organisms that place them into one of the six kingdoms 

of life.  
• Contrast the structure and function of cells, tissues, and organs in prokaryotic, unicellular 

eukaryotic and multicellular eukaryotic organisms.  
• Conduct a survey of specialized structures and their functions, between different groups of 

unicellular and multicellular organisms that may include microscopic observation and 
dissection.  

 
Ecology  
Students will develop an understanding of the interdependence of organisms.  
Students will investigate and develop a model demonstrating the flow of energy through an 
ecosystem starting with the sun.  

• Sunlight is the main energy source for life on Earth. Energy flows through an ecosystem in 
one direction, from the sun or inorganic compounds to autotrophs (producers) and then to 
various heterotrophs (consumers). Energy follows a series of steps in which organisms 
transfer energy by eating and be eaten (food chain). A food web links all the food chains 
in an ecosystem together. The amount of energy in an ecosystem decreases by 90% as 
you move up each trophic level of an ecological pyramid.  

 
Students will investigate and predict how human aspects of technology, population growth, 
and consumption affect ecosystems.  

• Among the human activities that have transformed the biosphere are hunting and gathering, 
agriculture, industry, and urban development. Environmental resources can be classified 



into two types: renewable and nonrenewable. Human activities affect the supply and the 
quality of renewable resources, including resources such as land, forests, ocean resources, 
air, and water. Biodiversity is the sum total of all organisms in the biosphere. 
Biodiversity is one of Earth’s greatest natural resources. Human activity can reduce 
biodiversity by altering habitats, hunting species to extinction, introducing toxic 
compounds into food webs, and introducing foreign species to new environments. Human 
activity affects the equilibrium of matter in the water, carbon dioxide, and nitrogen 
cycles.  

 
 
Students will investigate and defend how an animal’s behavior is shaped by environmental 
changes, cooperation, and competition.  

• An organism reacts to changes in its internal condition or external environment. Many 
behaviors are also influenced by genes. An organism reacts to changes in its internal 
condition or external environment. Many behaviors are also influenced by genes. 
Behavior increases an animal’s evolutionary fitness.  

 
Energy Flow  
Students will investigate and develop a model demonstrating the flow of energy through an 
ecosystem starting with the sun.  

• Develop a model demonstrating the flow of energy through an ecosystem starting with the 
sun.  

• Use a series of food chains to construct a food web linking producers to consumers.  
• Justify an argument for reducing meat consumption in terms of energy loss through trophic 

levels.  
 
Biosphere  
Students will investigate and predict how human aspects of technology, population growth, 
and consumption affect ecosystems.  

• Explain how environmental resources are classified.  
• Describe how human activities affect land, air, and water resources.  
• Identify the characteristics of sustainable use.  

 
Behavioral  
Students will investigate and defend how an animal’s behavior is shaped by environmental 
changes, cooperation, and competition.  

• Explain what an innate behavior is.  
• Describe the major types of learning - habituation, classical conditioning, operant 

conditioning, and insight learning.  
• Summarize how courtship and social behavior increase an animal’s evolutionary fitness.  

 
Evolution (Chapters 5, 15, 17)  
Students will develop an understanding of the theory of biological evolution.  
Students will understand that Natural Selection is the process by which species change over 
time in response to environmental changes.  



• Identify how natural selection is the process whereby genetic variation in a population and 
overproduction of offspring set the stage for some individuals in that population to 
survive and reproduce better than other individuals and that this ability is known as 
“fitness”.  

• Illustrate the evolution of a common object.  
 

• Describe how mutation is one of the main sources of inheritable variation in a population.  
• Describe the patterns Darwin observed among organisms of the Galapagos Islands.  

 
Students will understand that a broad body of evidence supports the Theory of Evolution.  

• Justify the unity of the natural science field by evolutionary theory as it relates to: 
microbiology, paleontology, biology, genetics, archeology, and geology.  

• Identify examples of evidence from various fields of science that support the theory of 
evolution.  

• Summarize how the conclusions of Hutton, Lyell, and Malthus influenced Darwin’s 
thoughts and ideas, by explaining: that the Earth was older than currently thought at the 
time, that changes in the earth can be explained in terms of processes that can be 
observed today, and that populations tend to produce more offspring than can survive 
resulting in struggles for scarce resources.  

 
Evolution  
Natural Selection  
Students will understand that Natural Selection is the process by which species change over 
time in response to environmental changes.  

• Illustrate the evolution of a common object.  
• Describe the patterns of natural variation Darwin observed among organisms of the 

Galapagos Islands.  
• Defend an example of how natural selection can change a population.  
• Display understanding of mutation as one of the main sources of inheritable variation in a 

population.  
 
Supporting Evidence  
Students will understand that a broad body of evidence supports the Theory of Evolution.  

• Justify how the fields of microbiology, paleontology, biology, genetics, archeology, and 
geology are unified by evolutionary theory.  

• Explain how the contributions of Hutton, Lyell, Malthus, and Lamarck influenced the ideas 
of Darwin.  

• Identify examples of Homologous structures, Vestigial structures, and embryology, and 
describe how they are used to demonstrate evolutionary relationships between organisms.  

 
Heredity (Chapters 11, 12, 13, 14)  
Students will develop an understanding of the molecular basis of heredity.  

• Students will understand the principles of genetics.  
 Predict outcomes of a Punnett square.  
 Describe how meiosis produces male and female sex cells (gametes).  



  Construct a human pedigree of a genetic trait (are diagrams used to study how 
human traits and diseases pass through several generations).  

• Students will understand the principles and applications of Genetic Engineering.  
  Perform DNA gel electrophoresis (an analysis technique that produces banding 

patterns of DNA unique to individuals, which can be used to identify suspects 
from crime scene evidence).  

• Students will understand the process of protein synthesis.  
 
Heredity  
Students will understand the principles of genetics.  

• Summarize Mendel’s principle of factors, principle of dominance, principle of segregation, 
and principle of independent assortment.  

• Demonstrate use of a Punnet square to predict outcomes of crosses between individuals for 
both one and two-factor crosses.  

• Describe how meiosis reduces chromosome number during the production of male and 
female gametes.  

• Display proficiency in creating a pedigree to show passage of a specific trait through 
several generations.  

 
Genetic Engineering  
Students will understand the principles and applications of Genetic Engineering.  

• Display understanding of how you can tell whether recombinant DNA has successfully 
transformed a cell.  

• Describe the current and future usefulness of transgenic organisms or their products.  
• Display proficiency in using gel electrophoresis to compare DNA sequences of two or more 

individuals.  
 
Heredity Protein Synthesis  
Students will understand the process of protein synthesis.  

• Explain the relationship between proteins and genes.  
• Display understanding of cell structures and molecules as they relate to the processes of 

transcription and translation.  
• Portray the differences in function between DNA and the three types of RNA.  

 
 


