
Hillsborough Township Public Schools Organic Chemistry Honors Curriculum Map

Unit of Study Pacing Learning Targets
3-Dimensional 

Learning 
Components

Essential Questions Enduring 
Understandings

Performance 
Expectations

Assessment 
Formative, Summative, 

and Common
Interdisciplinary 

Connections (identify 
subject and standard)

21st Century Life and 
Career Standards

Bonding 10 days 1. Know the meaning of: nucleus, 
electrons, protons, neutrons, atomic 
number, atomic weight, shells, orbitals, 
valence electrons, valence.
2. Know the meaning of: electropositive, 
electronegative, ionic and covalent 
bonds, polar covalent bond, single and 
multiple bonds, nonbonding or unshared 
electron pair, bond length, bond energy.
3. Know the meaning of: molecular 
formula, structural formula, structural (or 
constitutional) isomers, continuous and 
branched chain, formal charge, 
resonance, contributing structures, sigma 
(σ) bond, sp3-hybrid orbitals, tetrahedral 
carbon.
4. Know the meaning of: acyclic, 
carbocyclic, heterocyclic, functional 
group.
5. Given a periodic table, determine the 
number of valence electrons of an 
element and write its electron-dot 
formula.
6. Know the meaning of the following 
symbols: δ+ δ– ↔ → curved arrow 
(electron pushing)
7. Given two elements and a periodic 

Science and 
Engineering 
Practices:
Developing and 
Using Models
Crosscutting 
Concepts:
Patterns
Disciplinary Core 
Ideas (DCI):
PS1.A: Structure 
and Properties of 
Matter
Each atom has a 
charged 
substructure 
consisting of a 
nucleus, which is 
made of protons 
and neutrons, 
surrounded by 
electrons. (HS-PS1-
1)
The periodic table 
orders elements 

How do atoms attract 
one another in the 
formation of covalent 
chemical bonds?
What are the structural 
components of 
molecules formed from 
the elements C, H, N, O, 
P, S?

How atoms bond 
together in the 
formation of organic 
molecules.
How bonding in organic 
molecules influences 
their structure.
The role bonding plays 
in determining the 
physical properties and 
chemical behavior of 
organic compounds.

HS-PS1-1.
Use the periodic 
table as a model to 
predict the relative 
properties of 
elements based on 
the patterns of 
electrons in the 
outermost energy 
level of atoms.

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.

Alkanes and 
Cycloalkanes

10 days 1. Know the meaning of: saturated 
hydrocarbon, alkane, cycloalkane, 
homologous series, methylene group.
2. Know the meaning of: conformation, 
staggered, eclipsed, “dash-wedge” 
projection, Newman projection, 
“sawhorse” projection, rotational isomers, 
rotamers.
3. Know the meaning of: chair 
conformation of cyclohexane, equatorial, 
axial, geometric or cis–trans isomerism, 
conformational and configurational 
isomerism.
4. Given the IUPAC name of an alkane or 
cycloalkane, or a halogen-substituted 
alkane or cycloalkane, draw its structural 
formula.
5. Given the structural formula of an 
alkane or cycloalkane or a halogenated 
derivative, write the correct IUPAC name.
6. Know the common names of the alkyl 
groups, cycloalkyl groups, methylene 
halides, and haloforms.
7. Know the relationship between boiling 
points of alkanes and (a) their molecular 
weights and (b) the extent of chain 
branching.

Crosscutting 
Concepts:
Patterns

How do chemists 
represent (name, 
formula, structure) 
molecular compounds 
composed of carbon 
and hydrogen bonded 
togther by single 
covalent bonds?
What 3-dimensional 
structures are formed 
from molecular 
compounds composed 
of carbon and hydrogen 
bonded togther by 
single covalent bonds?
How does the 
interaction of non-
bonded atoms in a 
molecular compound 
influence its shape?

Molecular connectivity 
determines the shape 
of organic molecules.
Energy and shape of 
organic molecules 
influences their 
conformation.
Sources of 
hydrocarbons and their 
role in society.

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.
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Unit of Study Pacing Learning Targets
3-Dimensional 

Learning 
Components

Essential Questions Enduring 
Understandings

Performance 
Expectations

Assessment 
Formative, Summative, 

and Common
Interdisciplinary 

Connections (identify 
subject and standard)

21st Century Life and 
Career Standards

Functional 
Groups

10 days 1. Begin to recognize the important 
functional groups: alkene, alkyne, alcohol, 
ether, aldehyde, ketone, carboxylic acid, 
ester, amine, nitrile, amide, thiol, and 
thioether.
2. Identify functional groups present in 
line bond, condensed, and skeletal 
structures
3. Given a simple molecular formula, 
draw the line bond, condensed, and 
skeletal structures and determine 
whether each atom in the structure 
carries a formal charge.
4. Given an IUPAC name for a simple 
organic compound draw the line bond, 
condensed, and skeletal structures 
5. Given an line bond, condensed, or 
skeletal structure for a simple organic 
compound provide the IUPAC name.
6. Draw the electron-dot formulas that 
show all important contributors to a 
resonance hybrid and show their 
electronic relationship using curved 
arrows.
7. Predict the geometry of bonds around 
an atom, knowing the electron distribution 
in the orbitals.

Crosscutting 
Concepts:
Structure and 
Function
Energy and Matter

How do chemists 
represent (name, 
formula, structure) 
molecular compounds 
composed of C, H, N, O, 
P, S bonded togther?
What 3-dimensional 
structures are formed 
from molecular 
compounds composed 
of C, H, N, O, P, S?
How does the 
interaction of non-
bonded atoms in a 
molecular compound 
influence its shape?

How the bonding of 
C,H,N,O,P,S generates 
the basic functional 
groups.
How functional groups 
influence the chemical 
behavior of organic 
molecules.
Common organic 
molecules and their 
uses/applications.

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.

Foundations 
of Organic 
Reactions

10 days 1. Distinguish between the four general 
type of organic reactions: Addition, 
Elimination, Substitution, and 
Rearrangement.
2. Demonstrate bond cleavage/formation 
in a chemical equation using curved 
arrow notation.
3. Recognize and identify electrophile and 
nucleophile based on electron density.
4. Predict the products formed from 
reactants in a polar reaction.
5. Illustrate the mechanism of polar 
reactions using curved arrows.
6. Provide an example of a chemical 
equation for a polar reaction.
7. Using curved arrows in polar reaction 
mechanisms.
8. Know the meaning of and represent 
organic reaction mechanisms using bond 
energies, energy diagrams, reaction 
enthalpy, energy of activation, transition 
states and intermediates.
9. Describing reactions: Equilibria, rates, 
and energy changes

Crosscutting 
Concepts:
Structure and 
Function

How are organic 
reactions classified?
How are organic 
reactions described 
(illustrated) with respect 
to electron flow?

Classification of organic 
reactions provides for 
the explanation and 
prediction of reaction 
outcomes.
Matter and energy are 
rearranged in organic 
reactions.

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.
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Unit of Study Pacing Learning Targets
3-Dimensional 

Learning 
Components

Essential Questions Enduring 
Understandings

Performance 
Expectations

Assessment 
Formative, Summative, 

and Common
Interdisciplinary 

Connections (identify 
subject and standard)

21st Century Life and 
Career Standards

Alkenes and 
Alkynes

10 days 1. Know the meaning of: saturated and 
unsaturated; alkene, alkyne, and diene; 
conjugated, cumulated, and isolated 
double bonds; vinyl and allyl groups.
2. Draw orbital pictures for a double bond 
and a triple bond.
3. Draw conventional structures for the 
contributors to the resonance hybrid of an 
allyl cation.
4. Know the meaning of: trigonal carbon, 
sp2 hybridization, restricted rotation, σ 
and π bonds, cis and trans double-bond 
isomers.
5. Know the meaning of: addition 
reaction, Markovnikov’s rule, electrophile, 
nucleophile, symmetrical and 
unsymmetrical double bonds and 
reagents, carbocation.
6. Given the structure of an acyclic or 
cyclic alkene, alkyne, diene, and so on, 
state the IUPAC name.
7. Given the IUPAC name of an alkene, 
alkyne, diene, and so on, write the 
structural formula.
8. Given the molecular formula of a 
hydrocarbon and the number of double 
bonds, triple bonds, or rings, draw the 

Crosscutting 
Concepts:
Patterns
Structure and 
Function

How does a compounds 
name reflect its 
structure?
How does bonding 
effect the shape of 
molecules?
How does bonding 
effect the reactivity of 
molecules?

Chemical bonding in 
alkenes and alkynes 
determines shape and 
chemical behavior 
(reactivity)
Alkenes and alkynes 
primarily react through 
addition reactions
Alkenes and alkynes 
are predominantly 
formed through 
elimination reactions
Applications of alkenes 
and alkynes

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.

Introduction to 
Stereochemis
try

10 days 1. Demonstrate how enantiomers result 
from the tetrahedral carbon 
(steroeoisomers).
2. Identify centers of chirality in a given 
molecule.
3. Predict if a molecule is chiral.
4. Identify specific properties of chiral 
molecules and consequences of chirality.
5. Know that a chiral molecule will rotate a 
plane of polarized light (optical activity).
6. Utilize the sequence rules to assign 
chirality center configuration.
7. Draw chiral molecules.
8. Distinguish between enantiomers, 
diastereomers, and meso compounds.
9. Distinguish between the physical 
properties of enantiomers vs. 
diastereomers (resolution).
10. Tell whether two hydrogens in a 
particular structure are identical or 
different from one another by determining 
whether they give the same or different 
products by monosubstitution with some 
group, X.
11. Predict the stereochemistry of 
electrophilic addition to chiral and achiral 
alkenes.

Crosscutting 
Concepts:
Structure and 
Function

How do chemists 
indicate the three-
dimensional structure of 
tetrahedral carbon 
compounds?
How does the geometry 
of tetrahedral carbon 
influence a compound's 
chemical and physical 
properties?
How does the three-
dimensional structure 
influence reaction 
mechanism?
How does the reaction 
mechanism influence 
the three-dimensional 
structure?

The three-dimensional 
structure is important 
for determining 
specificity of chemical 
and biological function

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.
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Unit of Study Pacing Learning Targets
3-Dimensional 

Learning 
Components

Essential Questions Enduring 
Understandings

Performance 
Expectations

Assessment 
Formative, Summative, 

and Common
Interdisciplinary 

Connections (identify 
subject and standard)

21st Century Life and 
Career Standards

Alkyl Halides 10 days 1. Evaluate a structure and formulate an 
IUPAC name 
2. Generate a structure from an IUPAC 
name
3. Describe methods for the preparation 
of alkyl halides
4. Predict the outcome for nucleophilic 
substitution reactions of alkyl halides
5. Illustrate the mechanism (curved 
arrows) for the nucleophilic substitution 
reactions
6. Make predictions about the rate, rate 
law, mechanism, and potential energy 
diagram of nucleophilic substitution 
reactions utilizing the concepts of 
substrate (steric hinderance), nucleophile, 
leaving group, and solvent.  
7. Predict the outcome for elimination 
reactions of alkyl halides (Zeitsev's Rule)
8. Illustrate the mechanism (curved 
arrows) for elimination reactions
9. Make predictions about the rate and 
mechanism of elimination reactions 
utilizing the concepts of substrate (steric 
hinderance), nucleophile, leaving group, 
and solvent.

Crosscutting 
Concepts:
Patterns
Matter and Energy

How does the polarity of 
the reactants influence 
the reaction mechanism 
and product formation?
How do chemists 
illustrate bond 
breaking/formation 
(reaction mechanism) 
using the movement of 
electrons? 

Organic halides are 
useful tools for 
determination of 
reaction mechanism 
and modeling outcomes
Organic halides are 
useful for establishing 
connection between 
mechanism and 
potential energy 
diagram
The role that organic 
halides play in the 
environment

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.

Substitution 
and 
Elimination 
Reactions

10 days 1. Illustrate the mechanism of the SN2 
reaction.
2. Describe the stereochemical 
characterisitics of the SN2 reaction.
3. Illustrate the mechanism of the SN1 
reation.
4. Describe the stereochemical 
characterisitics of the SN1 reaction.
5. Provide examples of important 
biological substitution reactions.
6. Illustrate the mechanism of Elimination 
reactions: Zaitsev's rule.
7. Describe stereochemical 
characteristics of the E2 reaction and 
cyclohexane conformation.
8. Illustrate the mechanism of the E1 
reactions.
9. Provide examples of important 
biological elimination reactions.
10. Make predictions about the outcome 
(SN1, SN2, E1, or E2) for a reaction 
incorporating the concepts of substrate 
(steric hinderance), nucleophile, leaving 
group, and solvent.

Crosscutting 
Concepts:
Patterns
Matter and Energy

How do chemists 
categorize general 
reaction mechanism?
What factors 
influence/determine 
reaction pathway 
(mechanism)?

Organic reaction 
mechanisms are 
models for the 
illustration and 
prediction of reaction 
progress and outcomes

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.
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Unit of Study Pacing Learning Targets
3-Dimensional 

Learning 
Components

Essential Questions Enduring 
Understandings

Performance 
Expectations

Assessment 
Formative, Summative, 

and Common
Interdisciplinary 

Connections (identify 
subject and standard)

21st Century Life and 
Career Standards

Aromaticity (if 
time permits)

10 days Naming aromatic hydrocarbons
Structure and stability of benzene
molecular orbital descirtion of benzene
Aromaticity and the Huckel 4n + 2 rule
Aromatic ions
Aromatic heterocycles: pridine and 
pyrrole
Why 4n + 2?
Polycyclic aromatic compounds: 
Napthalene
Spectroscopy of aromatic compounds

Crosscutting 
Concepts:
Patterns

How are aromatic 
compounds similar to, 
and different from, 
alkanes and other 
hydrocarbons

Role of aromatic 
hydrocarbons in society

Do Nows
Quizzes
Tests
Laboratory
Classwork

RST.11-12.3 Follow 
precisely a complex 
multistep procedure when 
carrying out experiments, 
taking measurements, or 
performing technical tasks; 
analyze the specific results 
based on explanations in the 
text.
WHST.11-12.1 Write 
arguments focused on 
discipline-specific content.
WHST.11-12.2 Write 
informative/ explanatory 
texts, including the narration 
of historical events, scientific 
procedures/ experiments, or 
technical processes.
MP.2 Reason abstractly and 
quantitatively.
MP.4 Model with 
mathematics.

9.3.ST‐SM.3 Analyze the 
impact that science and 
mathematics has on 
society.
9.3.ST.2 Use technology to 
acquire, manipulate, 
analyze and report data.
9.3.ST‐ET.5 Apply the 
knowledge learned in 
STEM to solve problems.
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