
Philipsburg-Osceola Area School District  

Science Department 

 

 

Course Name:  Advanced Placement Biology                            Grade Level: 10 

 

Timeline 

 

Big Ideas Essential 

Questions 
Content/ 

Concepts 

Skills/ 

Competencies 

Standard(s) Eligible 

Content 

Assessments Vocabulary Educational 

Resources 

Differentiation  

1-3 

weeks 

Molecules Polarity of water 
& its importance 
to biological 
systems 

Carbon’s role in 
the molecular 
diversity of life  

Monomers, 
polymers & reac-
tions involved in 
building & break-
ing them down 
considering 
polar/nonpolar 
interactions 

Various levels of 

structures in 
protein & 

carbohydrates 
 
Enzyme structure 
as a special 
protein 

Cohesion, adhe-
sion, specific 
heat of water & 
its importance to 
biological 
systems  

Acids, bases, and 

buffers 

All organisms 

are composed of 

cells, genetic 

material, 

reproduction, 

growth, energy, 

and adaptations. 

Using kits to build  
macro 
molecule  
models  
Exercises 
protein  
folding software  
 
Acid/base/buffer lab  
activity  
 
Adhesion/ cohesion  
lab  
Students 
do  
variations by  
adding different  
macro-molecules to  
solution to see effects 
adhesion etc.  
 
Given specific  
heat equation, in  
groups students  
try to come up with  
a way to deter 
mine specific heat  
of water 
 

3.1B.A2 

3.1B.A7 

CC.3.5.9-

10.A-J 

CC.3.6.9-

10.A-I  

 

BIO.A.1.1.1 

BIO.A.1.2.1 

BIO.A.1.2.2 

BIO.A.4.2.1 

Student generated 
concept maps 

Reading quizzes 

Unit test with free 
response practice 

Written lab reports  

adhesion 
aqueous 
solution 
base 
buffer 
cohesion 
heat 
heat of 
vaporization 
hydration shell 
hydrophilic 
hydrophobic 
molarity 
mole 
molecular mass 
pH 
solution 
specific heat 
surface tension 
temperature 
alcohol 
amino group 
carbonyl group 
carboxyl group 
enantiomer 
functional 
group 
hydroxyl group 
isomer 
organic 
chemistry 
phosphate 
group 
sulfhydryl 
group 

 
The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 
 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 
 
 
 



4 History of Life Theories of how 
macro-molecules 
joined to support 
origin of life 

Was RNA 1st 
genetic material? 

Age of earth 

 Clay catalyzed RNA  
polymerization activity  
with role playing 
focus on theories, 
redevelopment  
of theories over time  
Discussion of journal  
article 
 

 BIO.A.2.2.1 

BIO.A.2.2.2 

Concept maps  

Reflection on the 
development and 
reformulation of 
scientific theories  

analogy 
binomial 
clade 
cladistics 
cladogram 
class 
domain 
family 
fossil record 
genus 
homoplasy 
kingdom 
molecular clock 
molecular 
systematics 
monophyletic 
order 
paraphyletic 
phylogenetic 
tree 
phylogeny 
phylum 
polyphyletic 
specific epithet 
systematics 
taxon 
taxonomy 

The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 



5-7 Cells Explain similari 
ties, differences 
& evolutionary 
relationships 
between prokary-
otic & eukaryotic 
cells 

Cell membrane 
structure & 
function 

Cell communica-
tion (signals, re-
ceptors, 
responses 
hormones) 

Methods of 

transport across 
membranes  

Biological 

levels of 

organization. 

Form following 

function within 

all molecular 

levels.   

Mini poster/ models  
comparing 
structures  
of cells from 3 different  
cell  
types from 3 different 
kingdoms  
LAB: Normal vs Plasmo 
lyzed Cells using Plant  
cells (teacher generated)  
 
Eduweblabs 
 
Osmosis &  
diffusion prelabs 1 & 2  
 
Cell size lab teacher  
generated 
Mini Poster Presentations  
comparing 3 feedback  
mechanisms  
  
Inquiry lab # 4  
Diffusion and Osmosis  
LAB: Microscope  
techniques for observing  
& measuring different  
types of cells.  
 

3.1.B.A7 

CC.3.5.9-

10.A-J 

CC.3.6.9-

10.A-I 

BIO.A.1.2

.1 

BIO.A.4.1

.1 

BIO.A.1.2

.2  

 

BIO.A.1.2.1 

BIO.A.4.1.1 

BIO.A.1.2.2  

 

Student generated 
concept maps  

Reading quizzes 

Mini poster 
comparing structures 
of cells from 3 differ-
ent kingdoms  

Unit test with Free 
Response practice 

Written lab reports  

Eduweblabs graph & 
calculations 

Cell Size lab 
calculations 

Formal Lab Writeup 
for Inquiry lab 
Diffusion & Osmosis  

Microscope drawings 
& calculation 

Analyze & Discuss 
chart comparing 
different types of cells 
& their functions in 
the human body 

Discussion of the 
endosymbiont 

hypotheses of the 

evolution of eukary-
otic cells  

cell wall 
centriole 
centrosome 
chloroplast 
chromatin 
chromosome 
cilia 
collagen 
cristae 
cytoplasm 
cytoskeleton 
cytosol 
endomembrane 
system 
endoplasmic 
reticulum 
eukaryotic cell 
extracellular 
matrix 
flagella 
glycoprotein 
Golgi 
apparatus 
grana 
intermediate 
filament 
lysosome 
microfilament 
microtubule 
mitochondria 
mitochondrial 
matrix 
nuclear lamina 
nucleoid 
nucleolus 
organelle 
peroxisome 
phagocytosis 
plasma 
membrane 

The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 



8 Immunity Innate vs 
Acquired 
Response 

Humoral 
responses B 
cells vs T cells  

Self vs non-‐self 

 LAB: Immunoassays:  
Antibody purification  
 

  Student generated 
concept maps 

Test 

acquired 
immunity 
active immunity 
anaphylactic 
shock 
antibodies 
antigen 
apoptosis 
autoimmune 
disease 
B lymphocytes 
cell-mediated 
immune 
response 
clonal selection 
histamine 
humoral 
immune 
response 
immunization 
immunoglobulin
s 
inflammatory 
response 
innate immunity 
lysozyme 
macrophage 
memory cells 
passive 
immunity 
phagocytosis 
primary 
immune 
response 
secondary 
immune 
response 
T lymphocytes 
vaccination 

The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 



9-11 Cell Energy ATP structure & 
function 

Redox reactions 
in relation to 
cellular 
respiration  

Enzyme catalysis  

Activation energy  

& specificity  

Cellular respira- 
tion glycolysis,  

citric acid cycle,  

electron transport  

chain & chemios- 
mosis  

Mitochondria 
form  

& function 

Photosynthesis 
mechanisms; 
light/dark 

Compare/contras
t to respiration 

Alternative 

mechanisms  

Forms of energy 

are required to 

maintain life 

 

Photosynthesis 

is the process of 

converting light 

energy to 

potential energy 

 

Cellular 

respiration is 

the process by 

which 

converting 

chemical energy 

in the bonds of 

glucose to ATP. 

Eduweblabs: Prelab  
“Enzyme Catalysis” 
Investigative lab #13:  
Enzyme Activity 
Prelab: Toothpickase  
Investigative Lab:  
Enzymes: Factors  
affecting the rate of  
activity 
 
Eduweblab: Respiration  
[CR4b] 
Investigative Lab #6  
Cellular Respiration  
Fermentation in Yeast  
Lab (Flynn kit) student  
generated variations  
required  
Eduweblabs: Prelab Plant  
pigments  
 
Eduweblabs: Prelab 
Photosynthesis  
Investigative Lab #5  
Photosynthesis   
Internet activity  
comparing different  
wavelengths of light in  
relation to photosynthesis 
(teacher generated)  
 

3.1.B.A.2 BIO.A.3.1.1 

BIO.A.3.2.1 

BIO.A.3.2.2 

Student generated 
concept maps 

Reading quizzes 

Unit test with free 
response practice 

Eduweblab graphs 

Presentation of stu-
dents group lab 
results to class  

Eduweblabs graphs 
& calculations 

Presentations of lab 
data and results  

Graphs & discussion 
on Yeast Lab with 
variations  

Eduweblabs chroma-
tography calculations, 
graphs 

Presentations on lab 
results 

Lab writeup and 

analysis  

acetyl CoA 
aerobic 
alcohol 
fermentation 
anaerobic 
cellular 
respiration 
chemiosmosis 
citric acid cycle 
electron 
transport chain 
facultative 
anaerobe 
fermentation 
glycolysis 
lactic acid 
fermentation 
NAD+ 
oxidation 
oxidative 
phosphorylatio
n 
oxidizing agent 
redox reaction 
reducing agent 
reduction 
substrate-level 
phosphorylatio 
 

The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 



12-14 Molecular Basis of 

Heredity 

DNA structure &  

replication 

RNA structure 

Protein Synthesis 
transcription & 
translation 

Mutations - basis 

for natural selec-
tion 

Basic molecular 

compostion of 

the genetic code 

is universal 

within all living 

organisms. 

 

RNA is 

necessary for 

protein 

synthesis from 

DNA. 

DNA extraction 
Comparing DNA & protein 
sequences from an  
internet based computer  
database in discussing  
evolutionary implications  
of mutations  
 

3.1.B.A.5 

3.1.B.B.3 

 

BIO.B.1.2.1 

BIO.B.1.2.2 

BIO.B.2.2.1 

BIO.B.2.2.2 

Student generated 
concept maps 

Reading quizzes 

Journal article 
discussions 

Unit test with Free 

Response practice 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 



15-17 Mitosis & Meiosis Cell Cycle 
mechanism & 
control 

Chromosomes 

Sexual vs 
asexual 
reproduction & 
evolutionary 
advantages 

Stages of 
meiosis 

Genetic 
variation in 
offspring, 
mechanisms & 
impact on 
evolution  

Investigating  

genetics: 
environ- 
mental 
influences  

Cells grow 

through the cell 

cycle 

 

Prokaryotic 

cells divide 

binary fission 

 

Cell 

differentiation 

occurs many 

times during 

development of 

multicellular 

organisms 

giving rise to a 

diversity of 

cells types. 

Identify and describe various 

ways models are used to explain, 

interpret, and predict biological 

phenome/systems 

 

Identify the sequence of the cell 

cycle.  

3.1.B.A.3 

3.1.B.A.4 

3.1.B.B.2 

BIO.B.1.1.1 

BIO.B.1.1.2 

Student generated 
concept maps 

Reading quizzes 

Unit test with Free 
Response practice 

Eduweblabs results 

Investigative LAB 
Analyses 

Karyotyping results 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 



18-21 MENDELIAN 
GENETICS  

MENDEL’S LAWS 

Patterns of 
inheritance 

Predicting 
genetic 
outcomes 
genetic 
counseling 

Gene linkage & 
mapping 

Mutations  

Patterns of 

inheritance 

reflecting how 

genes interact 

and express 

 

 

During the 

process of 

meiosis genetic 

recombination 

may occur 

contributing to 

genetic variety. 

 

Two or versions 

of an allele will 

contribute to the 

expression of 

traits 

Describe and predict the patterns 

of inheritance 

3.1.B.A.4 

3.1.B.A.5 

3.1.B.B.1 

BIO.B.2.1.1 

BIO.B.1.2.2 

BIO.B.1.2.1 

BIO.B.2.1.2 

bStudent generated 
concept maps 

Reading quizzes 

Journal article 
discussions 

Unit test with free 
response practice 

Eduweblabs prelab 
report  

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 



 MOLECULAR 
GENETICS  

 

Regulation of 
gene expression 

Viruses 

Gene expression 
in bacteria 

Biotechnology 
DNA 
Technology, 
Recombinant 
DNA, PCR, Gel 
electrophoresis 

Applications of 
DNA technology 

Use of bioinfor-
matics to analyze 
genomes 

Comparing & 

discussing 
genomic 

sequences in 
relation to 

evolution  

 DNA determines the universal 

code of an individual 

3.1.B.A5 

3.1B.B3 

 

 

BIOB.1.2.1 

BIOB.1.2.2 

BIOB.2.2.1 

Student generated 
concept maps 

Reading quizzes 

Journal article 
discussions 

Unit test with free 
response practice 

Eduweblabs results 
for both transforma-
tion & electrophoresis 
labs 

Analysis and group 

presentation of 

Investigative Lab 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 



 EVOLUTIONARY 
BIOLOGY  

 

Darwin’s explora-
tions and theory 
of descent with 
modification & 
natural selection 

Galapagos 
Islands Overview 

Evidence for 
evolution 
(molecular analy-
ses & 
morphological 
analyses 

Phylogeny & 
systematics 

Evolution of 
populations 

Hardy-Weinberg 

Law 

    Student generated 
concept maps 

Reading quizzes 

Book discussions 

Unit test with Free 

Response practice 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 



 BIOLOGICAL 
DIVERSITY & 
MICROBIOLOGY 

 

Early life on earth 

Evolution of 
prokaryotes & 

eukaryotes 

    Student generated 
concept map 

Section test 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 

 

 

 

 

 



 PLANTS & THEIR 
DIVERSITY  

 

How plants 
colonized land 

Evolution of seed 
plants 

Structure, growth 
& development 

Plants responses 
to internal & 
external stimuli 

Plant nutrition 

Angiosperm 
Reproduction 

    Eduweblabs: Prelab 
Transpiration 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 

 

 

 

 

 



 ANIMAL 
DIVERSITY 

 

Characteristics 
(body plans & 
systems) of 
invertebrates as 
you go up the 
phylogenetic tree 

Basic anatomy 
principles 

Analysis of struc-
ture & function of 
body systems 

Digestive, 
Circulatory, 

Respiratory, 

Excretory, Endo-
crine, Nervous, 

Muscular 
Systems 

    Eduweblabs - 
Daphnea heart rate 

Eduweblabs - Cardiac 
Physiology 

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 

 

 

 

 

 



 

 

 ECOLOGY 

 

Ecological 
interactions- 
biotic vs abiotic 

Behavioral 
ecology-natural 
selection involve-
ment 

Population 
dynamics- 
growth & its 
regulations 

Communities & 
Ecosystems 
energy levels & 
flows, cycles, 
symbiosis & 
impact on evolu-
tion 

Human 
influences 

positive & nega-

tive 

    Eduweblabs: Prelab 
Animal Behavior 

Investigative LAB 
#12: Fruit fly 

behavior  
 
Eduweblabs-Primary 
Productivity 

LAB: Dissolved 
Oxygen & Aquatic 

Primary Productivity  

 The 

Biology 

Project -  

  

Campbell 

Biology 

Book 

 

Prentice 

Hall - The 

Biology 

Place 

  

Lab Bench 

Repeat 
directions 
 
Test/quizzes 
read aloud  
 
Chunking 
requirements 
with interim 
dates 
 
Additional time 
given 
 
Guided notes 
and graphic 
organizers 
 
Modified 
test/quizzes 
that include 
word banks and 
a reduced 
number of 
multiple choice 
items 
 
Essay questions 
graded for 
content 
 
Access to 
learning 
support 
 
Working in 
small groups 

 

 

 

 



 

 

 

 

 

 

 

 


