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Abstract

Under the framework of new engineering education initiatives, applied talent cultivation has imposed new requirements for the
integrated development of knowledge, competencies, and literacy in core foundational chemistry courses. Physical chemistry
courses, characterized by abstract content and strong theoretical components, face prominent challenges in traditional teaching such
as superficial ideological education integration, disconnection between theory and practice, and insufficient student engagement. This
study employs single-component system phase diagram instruction as a practical approach, grounded in student-centered educational
philosophy, to establish a three-dimensional teaching system integrating ideological education, scientific research, and professional
training. Through restructuring teaching resources, innovating problem-chain-driven pedagogical models, and building an integrated
case library, the study achieves paradigm shifts from one-way knowledge transmission to value cultivation, skill development, and
knowledge construction. Teaching practice outcomes demonstrate that this model significantly enhances student course participation,
knowledge application capabilities, and professional identity recognition, providing replicable practical pathways for teaching
reforms in physical chemistry and similar engineering foundational courses at local universities.
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