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In the era of rapid development of artificial intelligence, higher education is facing the dual challenges
of conceptual reconstruction and path innovation. "Fostering virtue through education" has always
been the fundamental task of higher education, and curriculum ideological and political education is
the key path to achieve this goal. "Soft Matter and Molecular Simulation" is an interdisciplinary frontier
course for graduate students, integrating physics, chemistry and life sciences, with the dual mission
of deepening theories and cultivating abilities. Focusing on core contents like molecular dynamics
simulation, free energy perturbation (FEP) calculation and machine learning, this paper explores their
practical value in teaching scenarios such as protein interaction research, mutation analysis and drug
molecular design, with special emphasis on the enabling role of artificial intelligence in rational protein
design and affinity optimization. By building a curriculum system where cutting—edge technologies drive
content updates and scientific research cases fuel practical teaching, and systematically integrating
scientific spirit, methodological training and value guidance, the organic integration of professional
education and ideological and political education is realized. This study presents a multi-dimensional
integrated teaching reform path of "scientific research introduction + Al empowerment + ideological
and political nurturing”, providing a referential practical paradigm for the construction of curriculum
ideological and political education for graduate students in the new era.
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