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Teaching Exploration and Practice of the Organic Chemistry
Laboratory English Course Based on the “Flipped Classroom +
MOOC” Teaching Model
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National Demonstration Center for Experimental Chemistry Education (University of Science and Technology of China),
School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026, China.

Abstract: Organic chemistry laboratory, as one of the four core laboratory courses for chemistry undergraduates,
plays an irreplaceable role in enhancing students’ practical skills and fostering creative thinking. The use of English-
language instruction significantly supports students in tracking cutting-edge technologies and engaging in international
academic communication. Our university’'s Organic Chemistry Laboratory English course adopts the “flipped
classroom + MOOC (Massive Open Online Course)” teaching model. With a “student-centered and problem-oriented”
approach, this model enhances students’ ability for self-directed learning and knowledge integration. The course
effectively promotes deep learning, broadens the depth and scope of laboratory teaching, and improves the level of
international talent development.
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Organic chemistry experiments

Theory and related skills

Safety and Instruments

Safety and introduction of the organic chemistry instruments

Recrystallization of Salicylic Acid

Recrystallization, reflux, hot filtration, vacuum filtration

Preparation of 1-Bromobutane

The principles of preparing alkyl halides, nucleophilic substitution

reactions, extraction, simple distillation, desiccation

Extraction of Caffeine from Tea-Leaves

Extracting organic compound from nature, solid-liquid extraction,

sublimation and Soxhlet apparatus

Preparation of Ethyl Benzoate

The principles of Dean-Stark trap, vacuum distillation and extraction

The Grignard Reaction: Preparation of Triphenylmethanol

The principles of preparing triphenylmethanol, steam distillation, the

preparation of Grignard reagents, anhydrous and anaerobic condition

Microscale Synthesis of Acetyl Ferrocene

Microscale synthesis, Fridel-Crafts reaction

Column Chromatography and Thin Layer Chromatography
Virtual Simulation Experiment of Organic Synthesis Based on Selective

Protection and Deprotection Methods of Ketone Carbonyl Groups

The basic operation of thin layer chromatography, column
chromatography
Organic multi-step synthesis experiment, selective protection of

ketone carbonyl group

Summary

Review, Presentation

A
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Choosing the Solvent

Like Dissolves Like
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1 510 drops solvent
Vibration
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dissolved

Crystal
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No crystal x

oolin
Dissolved

Not completely|
| Add solvent

dropwise (1 mL)

Repeat the process with
several solvents until a

suitable ome is identified.
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The Principle of Esterification

b H* g
R-C-OH + HOR' === R-C-OR' + H0

Le Chiteliers principle

The Fischer esterification is an equilibrium, how can we
achieve good vields of esters?

1. Alarge excess of the alcohol or the acid

2. Removing water or ester

3. Both methods can be used
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Are there any other ways to initiate the rection while not using iodine?
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How can we ensure a anaerobic and anhydrous atmosphere?

BT 2024-05-09 1145  [EPUESCHE

Why we can cool the Grignard reaction by adding some cold w...
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What happens if the temperature boils violently during the refl...
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