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Abstract

As newly added content in the People’s Education Press (PEP) high school chemistry textbook,
amines and amides are relatively fundamental in terms of knowledge requirements. However, in
recent years, they have frequently appeared in college entrance examinations (Gaokao) in the form
of intermediates in organic synthesis. This article takes the “innovation in bulletproof vest materi-
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als” as the main thread, deeply integrating subject knowledge with real-world contexts. It system-
atically constructs a general approach to understanding amines and amides from multiple perspec-
tives, including composition, functional groups, and structure. By examining the development his-
tory of material fibers from a chemical perspective, the design guides students to deeply appreciate
the core disciplinary concept of “structure determines properties, and properties determine uses”.
Additionally, by introducing the “artificial spider silk” developed by Chinese research teams in cut-
ting-edge fields, the design effectively highlights the importance of scientific spirit and a sense of
commitment to the nation.
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Figure 1. Contextual thread of innovations in bulletproof vest materials
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Figure 2. General approach to understanding amines and amides
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Figure 3. Teaching framework for Lesson 1 (Amines)
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Figure 4. Teaching framework for Lesson 2 (Amides)
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Figure 5. Armor and modern bulletproof vest (images from the internet)
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Figure 6. Comparison of steel wire, spider silk, and spider-silk clothing (images from the internet)
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Table 1. Comparison of tensile strength between spider silk and steel wire
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Table 2. Comparison of composition and functional groups between ammonia and amines
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Figure 7. Mechanism of condensation polymerization between hexamethylenediamine and adipic acid
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Figure 9. Interchain structure of nylon molecules
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Table 3. Comparison between amines and amides
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Figure 11. Structures of three polyamide fibers
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