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Exploration of the Application of Molecular Knowledge Graphs Integrating
Graph Neural Networks and RDKit in the Teaching Reform of Organic
Chemistry Courses
Cheng Lei, Ding Yujie, Hou Yanan, Fan Wenyu, Chen Pengyi, Liao Bin
College of Life Sciences, Zhuhai College of Science and Technology, Zhuhai, Guangdong 519041

Abstract : Addressing the issues of abstract and difficult—-to—understand molecular structures, a disconnect
between theory and practice, and a lack of molecular-level engineering thinking among students
in traditional chemistry courses, this study explores the application of Graph Neural Networks
(GNNs) and the molecular informatics tool RDKit in chemistry teaching reform. By constructing a
"structure—property" dual-chain knowledge graph, abstract chemical knowledge is transformed into
a visualized molecular network, enabling intelligent association between molecular structural features
and physicochemical properties. This teaching model not only enhances students' understanding
of chemical problems at the molecular level but also cultivates their practical skills in computational
chemistry. Teaching practice demonstrates that the dual-chain knowledge graph system based on
GNNs and RDK:it significantly improves students' molecular recognition abilities and simulation practice
proficiency, providing a new pathway for the intelligent teaching reform of chemistry courses.
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