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Subject Area: Chemistry
Unit Title: Organic Chemistry
Grade Level: 11th Grade
Lesson Number: 1 of 10

Duration: 60 minutes
Date: March 10, 2023
Teacher: Ms. Jane Smith
Room: Chemistry Lab

Curriculum Standards Alignment

Content Standards:

Understand the structure and properties of halogenoalkanes
Describe the mechanisms of nucleophilic substitution reactions

Skills Standards:

Analyze and interpret data from experiments
Design and conduct experiments to test hypotheses

Cross-Curricular Links:

Mathematics: graphing and data analysis
Technology: simulations and modeling

Essential Questions & Big Ideas

Essential Questions:

How do the structure and properties of halogenoalkanes affect their reactivity?
What are the mechanisms of nucleophilic substitution reactions, and how do they occur?

Enduring Understandings:

Halogenoalkanes are a class of organic compounds that undergo nucleophilic substitution reactions
Nucleophilic substitution reactions involve the replacement of a leaving group with a nucleophile

Student Context Analysis

Class Profile:

Total Students: 25
ELL Students: 5
IEP/504 Plans: 3
Gifted: 2

Learning Styles Distribution:

Visual: 40%
Auditory: 30%
Kinesthetic: 30%
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Pre-Lesson Preparation

Room Setup:

Arrange desks in a U-shape to facilitate group work
Set up computer stations with simulation software

Technology Needs:

Computers with internet access
Simulation software

Materials Preparation:

Handouts with guided questions
Whiteboard markers

Safety Considerations:

Ensure students wear safety goggles during experiments
Keep flammable materials away from heat sources

Detailed Lesson Flow

Pre-Class Setup (15 mins before)

Set up computer stations and simulation software
Distribute handouts with guided questions

Bell Work / Entry Task (5-7 mins)

Have students complete a quick quiz to assess prior knowledge
Review answers as a class

Opening/Hook (10 mins)

Show a video or animation to introduce the topic
Ask students to share what they know about halogenoalkanes

Engagement Strategies:

Think-pair-share
Gallery walk

Direct Instruction (20-25 mins)

Use simulation software to model nucleophilic substitution reactions
Have students work in pairs to analyze and interpret data

Checking for Understanding:

Formative assessments
Exit tickets



Guided Practice (25-30 mins)

Have students design and conduct experiments to test hypotheses
Circulate around the room to assist and provide guidance

Scaffolding Strategies:

Graphic organizers
Concept maps

Independent Practice (20-25 mins)

Have students work individually to complete a lab report
Encourage students to use online resources for reference

Closure (10 mins)

Review key points and answer questions
Provide time for students to reflect on what they learned
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Differentiation & Support Strategies

For Struggling Learners:

Provide extra support during guided practice
Offer one-on-one instruction

For Advanced Learners:

Provide additional challenges and
extensions
Encourage independent research

ELL Support Strategies:

Provide visual aids and graphic organizers
Offer bilingual resources

Social-Emotional Learning Integration:

Encourage self-reflection and self-assessment
Model and teach empathy and respect

Assessment & Feedback Plan

Formative Assessment Strategies:

Quizzes and class discussions
Exit tickets and self-assessments

Success Criteria:

Students can classify halogenoalkanes based on their structure
Students can describe the mechanisms of nucleophilic substitution reactions

Feedback Methods:

Verbal feedback
Written feedback

Homework & Extension Activities

Homework Assignment:

Have students research and create a presentation about a real-world application of halogenoalkanes

Extension Activities:

Design a synthesis of a complex organic molecule
Conduct a case study of an industrial process that involves halogenoalkanes

Parent/Guardian Connection:



Send a newsletter to parents/guardians with updates on the lesson and suggestions for supporting their
child's learning at home

Teacher Reflection Space

Pre-Lesson Reflection:

What challenges do I anticipate?
Which students might need extra support?
What backup plans should I have ready?

Post-Lesson Reflection:

What went well?
What would I change?
Next steps for instruction?



Introduction to Halogenoalkanes

What are Halogenoalkanes?

Halogenoalkanes are a class of organic compounds that contain a halogen atom (such as fluorine, chlorine,
or bromine) attached to an alkane chain

Examples: chloroethane, bromopropane, fluoroethane

Properties of Halogenoalkanes

Halogenoalkanes have distinct physical and chemical properties due to the presence of the halogen atom

Boiling points and melting points
Solubility in water and organic solvents

Classification of Halogenoalkanes

Halogenoalkanes can be classified based on the type of halogen atom present and the length of the alkane
chain

Primary, secondary, and tertiary halogenoalkanes
Monohalogenated and dihalogenated compounds



Nucleophilic Substitution Reactions

What are Nucleophilic Substitution Reactions?

Nucleophilic substitution reactions involve the replacement of a leaving group with a nucleophile

Examples: SN1 and SN2 reactions

Mechanisms of Nucleophilic Substitution Reactions

Nucleophilic substitution reactions occur through different mechanisms depending on the type of reaction

SN1 mechanism: two-step process with a carbocation intermediate
SN2 mechanism: one-step process with a transition state

Factors Affecting Nucleophilic Substitution Reactions

Several factors can affect the rate and outcome of nucleophilic substitution reactions

Nature of the leaving group
Nature of the nucleophile
Solvent effects



Applications of Halogenoalkanes

Industrial Applications

Halogenoalkanes have various industrial applications due to their unique properties

Solvents and cleaning agents
Pharmaceuticals and agrochemicals
Materials science and manufacturing

Environmental Impact

Halogenoalkanes can have significant environmental impacts due to their persistence and toxicity

Atmospheric pollution and ozone depletion
Water pollution and aquatic toxicity
Soil contamination and remediation

Safety Precautions

Handling and storage of halogenoalkanes require special precautions due to their hazardous nature

Personal protective equipment (PPE)
Proper ventilation and storage
Emergency procedures and spill response



Conclusion and Reflection

Conclusion

In conclusion, halogenoalkanes are an important class of organic compounds with unique properties and
applications

Understanding their structure, properties, and reactions is crucial for various fields

Reflection Questions

What did you learn about halogenoalkanes and nucleophilic substitution reactions?
How can you apply this knowledge in real-world scenarios?
What challenges did you face during the lesson, and how did you overcome them?

Next Steps

Next steps for instruction include exploring other topics in organic chemistry, such as elimination reactions
and synthesis

Lesson on Elimination Reactions: Building on the understanding of halogenoalkanes, this lesson
would introduce students to elimination reactions, including the E1 and E2 mechanisms
Lesson on Synthesis and Retrosynthesis: In this lesson, students would learn how to design simple
syntheses involving halogenoalkanes and other organic compounds


