
39 Essential Concepts

Metabolism and Energy Conservation

Define enzyme and active site (3.6.1)

Explain enzyme–substrate specificity (3.6.2)

Explain the effects of temperature, pH and substrate 
concentration on enzyme activity (3.6.3).

Define denaturation (3.6.4)

Explain the use of lactase in the production of lactose-free milk 
(3.6.5).

Review Laws of Thermodynamics (Reardon)

Apply Laws of Thermodynamics to Respiration, focus 
on matter as well as energy (Reardon) 

Heterotrophic Respiration Explain that during anaerobic cell respiration, pyruvate can be 
converted into lactate, or ethanol and CO2, with no further yield 
of ATP (3.7.3).

State that oxidation involves the loss of electrons from an 
element, whereas reduction involves a gain of electrons; and that 
oxidation frequently involves gaining oxygen or losing hydrogen, 
whereas reduction frequently involves losing oxygen or gaining 
hydrogen (C.3.1)

Outline the process of glycolysis, including phosphorylation, lysis, 
oxidation and ATP formation (C.3.2)

Draw and label a diagram showing the structure of mitochondrion 
as seen in electron micrographs (C.3.3)

State that in cell respiration, glucose in the cytoplasm is broken 
down into pyruvate by glycolysis, with a small yield of ATP (3.7.2)

Explain aerobic respiration, including the link reaction 
(conversion of pyruvate to Acetyl co-A), the Kreb’s Cycle, the role 
of NADPH + H+, the electron transport chain (ETC), and the role 
of oxygen (3.3.4)

Explain oxidative phosphorylation (OXYPHOS) in terms of 
chemiosmosis (3.3.6)

Explain the relationship between the structure of the 
mitochondrion and its function (3.3.7) (think SA:V)

Define Cellular Respiration (3.7.1)

Explain that during aerobic cell respiration, pyruvate can be 
broken down in the mitochondrion into CO2 and water with a 
large yield of ATP (3.7.4)

Analyze data relating to respiration (3.3.8)

Photosynthesis

State that ATP and hydrogen (from the photolysis of water) are 
used to fix CO2 into organic molecules (3.8.6)

Outline the effects of temperature, light intensity and CO2 
concentration on the rate of photosynthesis (3.8.8)

Draw and label a diagram showing the structure of a chloroplast 
as seen in electromicrographs (C.4.1)

State that light from the Sun is composed of a range of colors 
(wavelengths) (3.8.2)

State that chlorophyll is the main synthetic pigment (3.8.3)

Outline the differences in absorption of red, blue, an green 
wavelengths (3.8.4)

State that photosynthesis consists of light-dependent and light-
independent reactions (C.4.2)

State that light energy is used to produce ATP, and to split water 
(photolysis) to form oxygen and hydrogen (3.8.5)

Explain the light-dependent reactions (think non-linear flow of 
electrons across the two photosystems of the thylakoid 
membrane) (C.4.3

State that photosynthesis involves the conversion of light energy 
into chemical energy (3.8.1)

Explain photophosphorlyation in terms of chemiosmosis (C.4.4)

Explain that photosynthetic rate can be measured directly by 
CO2 uptake or O2 production, or indirectly by increase in 
biomass (3.8.7)

Explain the relationship between the structure of the choloroplast 
and its function (C.4.6)

Explain the light-independent reaction (C.4.5)

Explain the relationship between the action spectrum and the 
absorption spectrum of photosynthetic pigments in green plants 
(C.4.7)

Explain the concept of limiting factors in photosynthesis, referring 
to light intensity, temperature and concentration of CO2 (C.4.8)

Role of Enzymes in Metabolism

State that metabolic pathways consist of chains and 
cycles of enzyme-catalyzed reactions (7.6.1)

Describe the induced fit model (7.6.2)

Explain that enzymes lower the activation energy of 
the chemical reactions they catalyze (7.6.3)

Explain the difference between competitive and non-
competitive inhibition, with reference to one example 
of each (7.6.4)

Explain the control of metabolic pathways by end-
product inhibition, including the role of allosteric sites 
(7.6.5)

Bioenergetics Draft

Essential Lab Work
Cellular Respiration of Seeds, Crickets, and meal 
worms (using probes)

Effect of light on Photosynthetic Activity of spinach 
(using probes)

Exploring Surface Area to Volume Relationships

Class Activities

Human mitochondrial ETC

Human thylakoid membrane

Graphing Data on Cell Resp vs. Fermentation

Graphing data on the effects of inhibitors and 
cofactors on cell resp.

Graphing the action spectrum of photosynthesis 
compared to abs. spectrum of pigments

Assumed Prior Knowledge: Relatively solid 
foundation, esp. compared to ecology & 
conservation

Cricket Lab

Enzyme Lab
Cell Resp in context of CV and Resp systems

Intercellular Transport (from year 1), 

Re-dox (will be weak, and will need to review)

Essential Skill Development

Digital Data Collection

Concept Mapping and Systems Thinking

Student Generated diagrams of ETC 

Student generated diagrams of photosystems I and II

Writing About Data

Mini poster for Cell Resp

2 page Executive Summary for Photosynthesis

Experimental Design (will use the Ex. Des diagram 
with both)

Connections to past and future content. This is 
a central unit for the semester…and the year.

Ecology and Conservation

Carbon Cycle

Ecological Energetics: trophic levels

Plant Science (duh)Evolution: adaptations to consv. energy

Intercellular and extracellular transport

CV and Respiratory Physiology


