BIG IDEA 1:

1) Biological systems are structured at many interrelated levels

STRUCTURE RELATES
TO FUNCTION
Basic units of structure
define the function
of all living things
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2) Cells are composed of organic molecules with specific chemical properties
that are typially dissolved or suspended in an aqueous solution
3) The structure of cells has evolved to perform a variety of essential functions
4) Cell membranes are selectively permeable barriers.
5) Cells communicate with each other and can convert environmental signals to
complex integrated responses within a cell.
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6) Energy transformation is critical to all aspects of biology from cells
to ecosystems

ENERGY FLOW: PATHWAYS
AND TRANSFORMATIONS
OF ENERGY AND MATTER
Biological systems grow and change
by processes based upon chemical
transformation pathways and are
governed by the laws of
thermodynamics.

BIG IDEA 2

BIG IDEA 3:
TRANSMISSION AND
EXPRESSION OF GENETIC
INFORMATION
Genetic Information flows from DNA
to RNA protein, and can be inherited
from cell to cell as well as from
generation to generation

7) Energy released from the breakdown of organic molecules is used to
make ATP in cellular respiration
8) Sunlight energy is harnessed into the chemical bond energy of organic
molecules in photosynthesis.

9) DNA is the molecule of heredity in all organisms.
10) Genetic information flows from DNA to RNA to protein.
11) Cells can regulate gene expression at many points during the process.
12 Cells specialize in structure and function by means of differential gene expression.
13) Scientists utilize knowledge of gene structure and regulation to express modified genes.
14) Regulated cell division is essential for growth, development and reproduction.
15) Meiotic cell division generates genetic variability and transmits alleles from one
generation to the next.
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CORE
COMPETENCIES

1

ABILITY TO APPLY THE PROCESS OF SCIENCE:
Biology is evidence based and grounded in the formal
practices of observation, experimentation, and hypothesis testing.

2

ABILITY TO USE QUANTITATIVE REASONING:
Biology relies on applications of quantitative analysis and
mathematical reasoning.

3

ABILITY TO USE MODELING AND SIMULATION:
Biology focuses on the study of complex systems.

4

ABILITY TO COMMUNICATE AND COLLABORATE WITH
OTHER DISCIPLINES:
Biology is an interdisciplinary and collaborative science.

5

ABILITY TO UNDERSTAND THE RELATIONSHIP BETWEEN
SCIENCE AND SOCIETY:
Biology is a science with applications to daily life and a potential
to address global problems in a societal context.

