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This paper takes the teaching of undergraduate physical chemistry courses as an example to
explore how to integrate scientific research thinking and the latest scientific frontiers into classroom
teaching, and observe its practical effects. In response to the current situation where the traditional
teaching model focuses on theoretical lectures and lacks the cultivation of students' innovation and
practical abilities, it is proposed to use disciplinary frontier cases as carriers to promote the reform
of course content and teaching methods. Taking the teaching processes of key chapters such as
phase equilibrium, chemical reaction kinetics, and colloidal dispersion systems as examples, the latest
disciplinary frontiers, such as functional pesticide auxiliaries design, drug controlled—release system
construction, and Pickering emulsion stability regulation, have been integrated, guiding students to
understand how basic theories support the solution of practical scientific problems. The teaching
practice and questionnaire feedback show that this teaching model significantly enhances students'
understanding depth of knowledge, learning initiative, and innovative practical abilities, initially
achieving a positive interaction between research and teaching, and providing a practical case of
research feedback to teaching for the reform of physical chemistry courses.
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