
Biology 

Unit Title: Basic Biological Principles

Timeline (approximate):  1 week

Concept Standards Competency Strategy Vocabulary

Cells & Cellular Organization BIO.A.1.1.1 Describe the characteristics of life 

shared by all prokaryotic and 

eukaryotic organisms.

list and describe each characteristic 

of life

compare and contrast activity 

between living and nonliving

BIO.A.1.2.1 Compare cellular structures and 

their functions in prokaryotic and 

eukaryotic cells

differentiate between prokaryotic 

and eukaryotic cell structures and 

functions

graphic organizer or flash cards 

comparing structure, function, & 

diagram

explain the cell theory and identify 

the scientists and their major 

contribitions to the cell theory

biology, cell, cell 

theory, consumer, 

decompser,endoplasm

ic reticulum, 

endosymbiosis, 

environment, 

eukaryotic, evolution, 

extracellular, 

homeostasis, 

homeostatic 

mechanism, golgi 

apparatus, 

intracellular, 

mitochondrion, 

multicellular, nucleus, 

organ, organ system, 

organelle, organism, 

plastids, producer, 

prokaryote, 

ribosomes, species, 

tissue, unicellular  



Biology 

Concept Standards Competency Strategy Vocabulary

Properties of Water BIO.A.2.1.1 Describe the unique properties of 

water and how these properties 

support life on Earth.

identify the unique properties of 

water and describe how each 

supports life

properties of water lab adhesion, cohesion, 

freezing point, 

molecule, specific 

heat, temperature

Biological Macromolecules BIO.A.2.2.1 Explain how carbon is uniquely 

suited to form biological 

macromolecules.

explain how carbon is uniquely 

suited to form biological 

macromolecules

models and diagrams

BIO.A.2.2.2 Describe how biological 

macromolecules form from 

monomers.

describe how biological 

macromolecules form from 

monomers.

models, diagrams, and computer 

animations

BIO.A.2.2.3 Compare the structure and function 

of carbohydrates, lipids, proteins, 

and nucleic acids in organisms.

list the monomers with their 

respective polymers

demonstrate hydrolysis and 

condensation reactions with 

various types of models

relate the function to its respective 

structure

biochemistry lab

BIO.A.2.3.1 Describe the role of an enzyme as 

a catalyst in regulating a specific 

biochemical reaction.

Describe the role of an enzyme as a 

catalyst in regulating a specific 

biochemical reaction.

models, diagrams, and computer 

animations

BIO.A.2.3.2 Explain how factors such as pH, 

temperature, and concentration 

levels can affect enzyme function.

Explain how factors such as pH, 

temperature, and concentration 

levels can affect enzyme function.

enzyme lab

computer animations, virtual labs

Unit Title: The Chemical Basis for Life

Timeline (approximate): 4.5 weeks

atom, bioogical 

macromolecules, 

carbohydrate, 

catalyst, 

deoxyribonucleic acid, 

DNA, enzyme, lipid, 

macromolecule, 

monomer, nucleic 

acid, organic 

molecule, protein



Biology 

Unit Title: Cells

Timeline: 2.5 weeks

Concept Standards Competency Strategy Vocabulary

Cells BIO.A.1.2.1 Compare cellular structures and 

their functions in prokaryotic and 

eukaryotic cells.

differentiate between plant and 

animal cell structures and functions

online simulations

use a microscope to observe, collect, 

and analyze data 

microscope cell lab 

BIO.A.2.1.1 Describe and interpret 

relationships between structure 

and function at various levels of 

biological organization.

describe & compare types of tissues 

in plants and animals and explain 

structure relates to function

compare tissues with similar 

structures and functions between 

plants and animals

surface to volume ratio lab

endoplasmic 

reticulum, golgi 

apparatus, 

mitochondrion, 

nucleus, organelle, 

plastids,ribosomes 



Biology 

Concept Standards Competency Strategy Vocabulary

Membrane Transport BIO.A.4.1.1 Describe how the structure of the 

plasma membrane allows it to 

function as a regulatory structure 

and/or protective barrier for a cell.

Describe the fluid mosaic model. model

Explain how the fluid mosaic model 

relates to selective permeability.

dialysis lab

BIO.A.4.1.2 Compare the mechanisms that 

transport materials across the 

plasma membrane.

Compare the mechanisms that 

transport materials across the 

plasma membrane.

dialysis lab

computer models / simulations

BIO.A.4.13 Describe how membrane-bound 

cellular organelles facilitate the 

transport of materials within a cell.

Describe how membrane-bound 

cellular organelles facilitate the 

transport of materials within a cell.

models, videos, animations

BIO.A.4.2.1 Explain how organisms maintain 

homeostasis.

Explain how organisms maintain 

homeostasis.

summary activities

active transport, 

carrier (transport) 

proteins, 

concentration, 

concentration 

gradient, diffusion, 

endocytosis, 

exocytosis, 

extracellular, 

facilitated diffusion, 

impermeable, 

intracellular, osmosis, 

passive transport, 

plasma membrane, 

pumps (ion or 

molecular) 

Unit Title: Membrane Transport

Timeline (approximate): 2 weeks



Biology 

Unit Title: Energy 

Transformations

Concept Standards Competency Strategy Vocabulary

Energy BIO.A.3.1.1 Describe the fundamental roles of 

plastids and mitochondria in 

energy transformations.

Describe the fundamental roles of 

plastids and mitochondria in energy 

transformations.

simulation lab

BIO.A.3.2.1 Compare the basic transformation 

of energy during photosynthesis 

and cellular respiration.

describe the energy transformations 

while viewing a model of 

photosynthesis and/or cellular 

respiration

model

BIO.A.3.2.2 Describe the role of ATP in 

biochemical reactions.

Describe the role of ATP in 

biochemical reactions.

model, animations

Timeline (approximate): 3 weeks

adenosine 

triphosphate, ATP, 

bioenergetics, 

biogeochemical cycles 

(carbon & oxygen 

cycles), biochemical 

conversion, cellular 

respiration, 

chloroplast, energy 

transformation, 

mitochondrion, 

photosynthesis, 

plastids 



Biology 

Unit Title: Cell Growth and Reproduction

Timeline (approximate):4 weeks

Concept Standards Competency Strategy Vocabulary

Cell Cycle BIO.B.1.1.1 Describe the events that occur 

during the cell cycle: interphase, 

nuclear division, cytokinesis.

Describe the events that occur 

during the cell cycle: interphase, 

nuclear division, cytokinesis.

microscope lab for mitosis

Describe the events that occur 

during meiotic and mitotic division

BIO.B.1.1.2 Compare the processes and 

outcomes of mitotic and meiotic 

nuclear divisions.

Compare the processes and 

outcomes of mitotic and meiotic 

nuclear divisions.

simulation lab to compare mitosis 

and meiosis

Identify chromosomal abnormalities 

and the phases in which they likely 

occur.

karyotyping activity

BIO.B.1.2.1 Describe how the process of DNA 

replication results in the 

transmission and/or conservation 

of genetic information.

Describe how the process of DNA 

replication results in the 

transmission and/or conservation of 

genetic information.

computer models  / simulations

Interrelate the stages of the cell 

cycle.

BIO.B.1.2.2 Explain the functional relationships 

between DNA, genes, alleles, and 

chromosomes and their roles in 

inheritance.

Explain the functional relationships 

between DNA, genes, alleles, and 

chromosomes and their roles in 

inheritance.

allele, cell cycle, 

chromosomal 

mutation, 

chromosomes, 

cytokenesis, DNA 

replication, gene 

recombination, 

interphase, meiosis, 

mitosis, mutation, 

nondisjunction, point 

mutation, 

semiconservative 

replication, 

translocation



Biology 

Unit Title: Genetics

Timeline (approximate):

Concept Standards Competency Strategy Vocabulary

Patterns of Inheritance BIO.B.2.1.1 Describe and/or predict observed 

patterns of inheritance

Describe and/or predict observed 

patterns of inheritance

Genetics problems using Punnett 

squares for monohybrid and 

dihybrid crosses

BIO.B.2.1.2 Describe processes that can alter 

composition or number of 

chromosomes

Describe processes that can alter 

composition or number of 

chromosomes

online simulations and models

Protein Synthesis BIO.B.2.2.1 Describe how the processes of 

transcription and translation are 

similar in all organisms.

Describe how the processes of 

transcription and translation are 

similar in all organisms.

online simulations and models

BIO.B.2.2.2 Describe the role of ribosomes, 

endoplasmic reticulum, Golgi 

apparatus, and the nucleus in the 

production of specific types of 

proteins.

Describe the role of ribosomes, 

endoplasmic reticulum, Golgi 

apparatus, and the nucleus in the 

production of specific types of 

proteins.

graphic organizer or flash cards 

comparing structure, function, & 

diagram

Genetic Expression BIO.B.2.3.1 Describe how genetic mutations 

alter the DNA sequence and may or 

may not affect phenotype.

Describe how genetic mutations 

alter the DNA sequence and may or 

may not affect phenotype.

model

Biotechnology BIO.B.2.4.1 Explain how genetic engineering 

has impacted the fields of 

medicine, forensics, and 

agriculture.

Explain how genetic engineering has 

impacted the fields of medicine, 

forensics, and agriculture.

research project biotechnology, 

cloning, forensics, 

genetic engineering, 

genetically modified 

organism, gene 

splicing, gene therapy

allele, allele 

frequency, 

chromosomes, 

codominance, crossing 

over, dominant 

inheritance, frame 

shift mutation, 

gamete, genetics, 

genotype, incomplete 

dominace, inheritance, 

multiple alleles, 

phenotype, protein, 

protein 

synthesis,polygentic 

trait, recessive 

inheritance, ribosome, 

selective breeding, sex-

linked trait 



Biology 

Unit Title: Theory of Evolution

Timeline (approximate):

Concept Standards Competency Strategy Vocabulary

Mechanisms of Evolution BIO.B.3.1.1 Explain how natural selection can 

impact allele frequencies of a 

population.

Describe the changes of allele 

frequency in a population due to 

natural selection.

natural selection lab

BIO.B.3.1.2 Describe the factors that can 

contribute to the development of 

new species.

Explain the divesity of Darwin's 

finches using one the following 

concepts - isolating mechanisms, 

genetic drift, founder effect, 

migration

natural selection lab

BIO.B.3.1.3 Explain how genetic mutations may 

result in genotypic and phenotypic 

variations within a population

Explain how genetic mutations may 

result in genotypic and phenotypic 

variations within a population

natural selection lab

Evidence for Biological 

Evolution

BIO.B.3.2.1 Interpret evidence supporting the 

theory of evolution.

Interpret evidence supporting the 

theory of evolution.

comparison lab - amino acid 

sequences, fossils, etc.

BIO.B.3.3.1 Distinguish between the scientific 

terms; hypothesis, inference, law, 

theory, principle, fact, and 

observation.

Describe how the scientific method 

concepts apply to the evolutionary 

theory.

analogous structure, 

embryology, 

endosymbiosis, fossils, 

homologous structure, 

hypothesis, law, 

mechanism, principle, 

science, theory 

(scientific)

evolution, extinction, 

Founder effect, 

genetic drift, 

gradualism, isolating 

mechanisms, 

migration (genetic), 

natural selection, 

punctuated 

equilibrium, 

speciation, species



Biology 

Unit Title: Ecology

Timeline (approximate):

Concept Standards Competency Strategy Vocabulary

Ecology BIO.B.4.1.1 Describe the levels of ecological 

organization.

Describe the levels of ecological 

organization.

card sort with associated pictures

BIO.B.4.1.2 Describe characteristic biotic and 

abiotic components of aquatic and 

terrestrial ecosystems.

Describe characteristic biotic and 

abiotic components of aquatic and 

terrestrial ecosystems.

ecosystem inventory

BIO.B.4.2.1 Describe how energy flows through 

an ecosystem.

Describe how energy flows through 

an ecosystem.

online simuation and models

BIO.B.4.2.2. Describe biotic interactions in an 

ecosystem.

Describe biotic interactions in an 

ecosystem.

card sort with appropriate 

examples

BIO.B.4.2.3 Describe how matter recycles 

through an ecosystem.

Describe how matter recycles 

through an ecosystem.

online simuations and models

BIO.B.4.2.4 Describe how ecosystems change 

in response to natural and human 

disturbances.

Describe how ecosystems change in 

response to natural and human 

disturbances.

current events

BIO.B.4.2.5 Describe the effects of limiting 

factors on population dynamics and 

potential species extinction.

Describe the effects of limiting 

factors on population dynamics and 

potential species extinction.

online simations and models

abiotic, agriculture, 

aquatic, 

biogeochemical cycles, 

biome, biosphere, 

biotic, community, 

competition, consumer 

(ecology), decompser, 

ecology, ecosystem, 

endemic species, 

energy pyramid, food 

chain, food web, 

Founder effect, 

habitat, limiting 

factor, nonnative 

species (introduced, 

invasive, alien, 

nonindiginous, exotic), 

population dynamics, 

population, 

succession, symbiotic 

relationship, 

terrestrial, trophic 

level  


