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Learning Goal: To understand how chemistry and cell biology is important to the functioning of life

Concept 1: Analyzing the chemistry of life (Ch 2, 3, 4, 5)
The Chemical Context of Life (Ch 2)
· The three subatomic particles and their significance.

· The types of bonds (covalent: nonpolar and polar, ionic, Hydrogen, Van der Waals interations) how they form, and their relative strengths.

Water and the Fitness of the Environment (Ch 3)
· The importance of hydrogen bonds to the properties of water.

· Four unique properties of water and how each contributes to life on Earth.

· How to interpret the pH scale.

· The importance of buffers in biological systems.

Carbon and the Molecular Diversity of Life (Ch 4)
· The properties of carbon that make it so important.

The Structure and Function of Macromolecules (Ch 5)
· The role of dehydration synthesis in the formation of organic compounds and hydrolysis in the digestion of organic compounds.

· How to recognize the four biologically important organic compounds (carbohydrates, lipids, proteins, and nucleic acids) by their structural formulas.

· The cellular functions of all four organic compounds.

· The four structural levels that proteins can go through to reach their final shape (conformation) and the denaturing impact that heat and pH scale can have on protein structure.
If you have not taken Chemistry 11 (or if you have and it’s a little foggy), tell Ms. Wood!  I will help you.  

Concept 2: Analyzing the structure and function of the cell membrane (Ch 7, AP Inv 4)

Membrane Structure and Function (Ch 7)
· Why membranes are selectively permeable.

· The role of phospholipids, proteins, and carbohydrates in membranes.

· How water will move if a cell is placed in an isotonic, hypertonic, or hypotonic solution.

· How electrical gradients are formed.

AP Inv 4: Diffusion and Osmosis
· Factors that influence diffusion across the membrane.
· How water potential is measured and its relationship to solute concentrations and pressure potential of a solution.
· Water moves from a region where water potential is high to a region where water potential is low.
· The relationship of molarity to osmotic concentration.
· How to determine osmotic concentration of a solution from experimental data.


Concept 3: Analyzing cell metabolism and enzyme function (Ch 8, AP Inv 13)

An Introduction to Energy Metabolism (Ch 8)
· Examples of endergonic and exergonic reactions
· The key role of ATP in energy coupling.
· That enzymes work by lowering the energy of activation.
· The catalytic cycle of an enzyme that results in the production of a final product.
· The factors that influence the enzyme activity
AP Inv 13: Enzyme Catalysis
· The factors that affect the rate of an enzyme reaction such as temperature, pH, enzyme concentration.
· How the structure of an enzyme can be altered, and how pH and temperature affect enzyme function.
· How to design a controlled experiment
· How to calculate rate of reaction from graph/data

Concept 4: Analyzing cell communication (Ch 11) (NOTE: THIS CONCEPT WILL NOT BE FORMALLY ASSESSED)
Cell Communication
· The three stages of cell communication: reception, transduction, and response.

· How G-protein-coupled reactions receive cell signals and start transduction.

· How receptor tyrosine kinases receive cell signals and start transduction.

· How a phosphorylation cascade amplifies a cell signal during transduction.

· How a cell response in the nucleus turns on genes while in the cytoplasm it activates enzymes.

· What apoptosis means and why it is importance to normal functioning of multicellular organisms. 

Please visit our Class Website (www.brady45.weebly.com) for the Timeline of our Unit.
Connecting to the Big Ideas and Scientific Practices of AP Biology




The two main goals of AP Biology are to help you develop a conceptual framework for modern biology and an appreciation of science as a process.  Please review the following four big ideas and seven scientific practices and continuously relate back to them as we learn. 
Big Idea 1: Evolution
The process of evolution drives the diversity and unity of life. 

Big Idea 2: Cellular Processes: Energy and Communication
Biological systems utilize free energy and molecular building blocks to grow, to reproduce, and to maintain dynamic homeostasis. 

Big Idea 3: Genetics and Information Transfer
Living systems store, retrieve, transmit, and respond to information essential to life processes. 

Big Idea 4: Interactions
Biological systems interact, and these systems and their interactions possess complex properties.”

Science Practice 1
 
The student can use representations and models to communicate scientific phenomena and solve scientific problems.
Science Practice 2 
The student can use mathematics appropriately.
Science Practice 3 
The student can engage in scientific questioning to extend thinking or to guide investigations.
Science Practice 4 
The student can plan and implement data collection strategies appropriately to a particular scientific question.
Science Practice 5 
The student can perform data analysis and evaluation of evidence.
Science Practice 6 
The students can work with scientific explanations and theories.
Science Practice 7 
The student is able to connect/relate knowledge across various scales, concepts and representation in and across domains.
