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Abstract

In the context of the digital intelligence era, generative Al has brought revolutionary breakthroughs
to comprehensive experimental teaching in chemical biology. Addressing issues such as innovation
constraints, insufficient interdisciplinary integration, and safety risk limitations in traditional ver-
ification-based experiments, this paper proposes a reconstruction scheme for an intelligent teach-
ing system based on generative Al. Through Al deep learning models like Transformer, complex
molecular structure generation is achieved, constructing an interactive virtual-real experimental
space with intelligent resource push mechanisms. Typical teaching cases demonstrate that Al-as-
sisted molecular design workshops and reinforcement learning-driven synthetic pathway optimi-
zation modules can significantly enhance students’ innovative capabilities, supporting the system-
atic cultivation of their scientific research literacy and critical thinking. This reconstruction of the
experimental teaching model provides a practical path for the transformative evolution of interdis-
ciplinary education paradigms.
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Figure 1. Digital and intelligent teaching framework diagram of comprehensive design experiments in chemical biology
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