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Abstract

This study focuses on the reform of chemistry laboratory teaching in universities. Addressing issues
such as homogenized teaching content, outdated pedagogical methods, and aging or insufficient equip-
ment, improvements are advanced from four dimensions: content, teaching model, spatial-temporal
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arrangement, and safety with environmental protection. Specifically, experimental projects are re-
structured to incorporate cutting-edge and inquiry-oriented content; blended teaching is implemented;
and green chemistry is comprehensively promoted to reduce reagent consumption and waste emis-
sion. Taking metal etching and organic synthesis experiments as examples, the improved design con-
cepts, key considerations, and result analysis are elaborated. Countermeasures are proposed: up-
dating teaching content to align with disciplinary and industrial demands; implementing a “student-
centered” approach with regular autonomous design, group collaboration, and open experiments;
and strengthening laboratory platform construction by upgrading hardware and digital resources.
Finally, the prospects of artificial intelligence assistance, virtual simulation integration, and green
technology incorporation for promoting high-quality development of laboratory teaching are envi-
sioned, providing practical references for reform.
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Table 1. Comprehensive evaluation system for organic chemistry experiments
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Table 2. Comparison of measured experimental results before and after experimental apparatus improvement
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