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Abstract

The profound connection between symmetry and conservation laws forms a cornerstone of modern
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physics, offering a new pathway for integrated undergraduate-master’s teaching in meteorology-re-
lated courses. This study designs a cross-course teaching case spanning Mathematical Physics Meth-
ods, Fluid Mechanics, Dynamic Meteorology, and Advanced Atmospheric Physics, guided by Noether’s
theorem to foster undergraduate and master’s students’ understanding of the unity of physical laws,
while reinforcing comprehension of fluid equations through mathematical derivations and meteoro-
logical applications. By incorporating ideological and political education and marine-featured case
studies, supplemented by expert lectures, the approach enhances students’ scientific literacy and so-
cial responsibility. This teaching design constructs an integrated undergraduate-master’s training
model with marine characteristics, improving students’ theoretical and applied capabilities, and con-
tributing to the cultivation of meteorological professionals in the new era.
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Figure 1. Diagram of the teaching system
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