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Abstract

In response to the high requirements of “understanding instruments, being good at analysis, capa-
ble of innovation, and emphasizing greenness” for analytical chemistry talents in the new era, and
to address the core pain points in traditional spectroscopy experiment teaching such as closed in-
struments, isolated methods, high reagent consumption, and lack of intelligent data processing, a
teaching reform deeply integrating the concepts of “modularization, greenization, and intelligenti-
zation” was implemented. The reform involves constructing a smart spectroscopy analysis labora-
tory that integrates a modular hardware platform, an intelligent software system, and a project-
based teaching model, thereby reorganizing and optimizing various spectroscopic technologies like
IR, Raman, UV-Vis, and FL. Practice has shown that this system can effectively guide students to
transform from “passive operators” to “active designers”. Through hands-on instrument assembly,
configuration of analytical workflows, and direct analysis of complex real-world samples (e.g., food,
drugs, environmental samples, textiles), students gain a profound understanding of spectroscopic
principles, master green analytical concepts, and cultivate innovative thinking and comprehensive
abilities to solve complex practical problems. This research provides a new, replicable paradigm
for cultivating innovative talents in analytical chemistry under the background of emerging engi-
neering education.
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