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Abstract

In the teaching of Fine Chemicals Chemistry, traditional models tend to result in fragmented
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knowledge and passive thinking among students, making it difficult to meet the innovative needs of
the industry. To address this, it is proposed to introduce “first-principles thinking” to reconstruct
the teachinglogic. Guided by returning to the essence of chemistry and decomposing core problems,
this thinking is expected to solve the problem of scattered knowledge, connect principles with prac-
tice, and activate students’ innovative abilities. Taking dye teaching as an example, the essential con-
nection between “structure-property-function” is established through the implementation of a teach-
ing process consisting of problem introduction, principle decomposition, computational practice,
experimental verification, and cognitive upgrading. Although its application faces challenges such
as insufficient interdisciplinary capabilities of teachers, weak foundational knowledge of students,
and a lack of teaching tools, first-principles thinking can realize the transformation of teaching from
knowledge coverage to ability improvement. It cultivates interdisciplinary talents with underlying
logic and innovative literacy for the fine chemical industry, and also provides a reference for the
teaching reform of similar courses.
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