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Abstract The precise measurement of thermodynamic properties is one of the core contents of physical
chemistry experimental teaching. However, the current widely used calorimeter, the vacuum flask calorimeter, has
the limitations of low measurement accuracy, single function, and difficult automation, which restricts the cultivation
of students © comprehensive experimental literacy. To address these limitations, this paper proposes replacing

traditional setups with an " automatic precision dissolution-reaction calorimeter" and introduces a comprehensive
instructional scheme that integrates the measurement of dissolution, dilution, and neutralization heats with the
application of thermochemical cycles. This scheme enables students to master high-precision calorimetry techniques
while integrating multiple sets of experimental data through Hess’s law, ultimately calculating the standard molar
enthalpy of the target substance. This teaching design integrates classic verification, instrument operation, data

extrapolation (to infinite dilution enthalpy), and comprehensive design (to determine enthalpy of formation),
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constructing a tiered capacity training system. Preliminary teaching practice shows that this can effectively guide

students to significantly improve their ability to solve complex thermodynamic problems, providing a feasible example

for the modernization reform of physical chemistry experiments.

Keywords Physical chemistry experiments, Calorimeter, Heat of solution, Reform of experimental teaching,

Thermochemical cycle, Enthalpy of formation
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Fig.2 Schematic diagram of the experimental training chain based on thermochemical cycles
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reform and comprehensive teaching reform
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Fig.5 Guided research combines the acquisition and
construction of concepts, the resolution of real problems,

and practical work
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