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Abstract: With the deep integration of artificial intelligence (AI) and education, Al technology has provided a
new pathway for the reform of chemistry teaching in secondary schools. Guided by the teaching concept of big
ideas, knowledge structuring theory, and constructivist learning theory, this paper analyzes the current difficulties in
secondary chemistry teaching, including fragmented knowledge, limited experimental conditions, and the difficulty
of addressing individual student differences. It then elaborates on innovative application strategies of Al technology

in chemistry teaching from the aspects of personalized teaching and evaluation, virtual simulation experiments,
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and interactive learning. Taking the teaching of “iron and its compounds” as an example, and combining Al

learning models with generative Al tools, the paper discusses the specific application of Al technology in classroom

introduction, experimental inquiry, knowledge construction, and personalized assessment. The study shows that

the reasonable introduction of Al technology can effectively improve teaching efficiency and provide personalized

learning support for students; however, teachers should maintain their leading role to avoid potential negative

impacts of Al on students’ independent thinking and teacher-student interaction.
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