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Abstract

Aligned with the fundamental mission of fostering virtue and cultivating talent in higher education
for the new era, this study systematically constructs a trinity ideological and political teaching par-
adigm of “knowledge imparting, ability training, and value shaping” within the chemistry curricu-
lum. Using the classic separation and purification experiment—Purification and Purity Determina-
tion of Sodium Chloride—in inorganic chemistry laboratory as a model, we integrate core chemistry
disciplinary competencies with essential elements of socialist core values education. The experi-
mental teaching system is restructured across three dimensions: scientific ethics, professional
standards, and national spirit. At the experimental operation level, the underlying physical chem-
istry principles of salt solubility equilibria are leveraged to infuse green chemistry principles and a
sustainability mindset into reagent recovery procedures. During purity analysis, error theory is em-
ployed to trace inaccuracies, rigorously cultivating students’ meticulous and truth-seeking scien-
tific attitude. Academic integrity education is embedded within experimental data processing, es-
tablishing an educational mechanism that synergistically links quantitative skills, qualitative judg-
ment, and value cultivation (“Quantity-Quality-Value” linkage). A comprehensive assessment sys-
tem, combining process-based evaluation with Outcome-Based Education (OBE) principles, utilizes
specialized techniques such as Infrared Spectroscopy (IR) and Ion Chromatography (IC). This ap-
proach achieves synergistic alignment between professional skill development and ideological-po-
litical education. The presented model offers a quantifiable and transferable practical framework
for chemistry discipline courses, facilitating the transformation of engineering laboratory instruc-
tion towards value-shaping classrooms.
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Table 1. A necessity survey of integrating ideological and political education in inorganic chemistry experiments

1. AU FEIRIER AL ERE

X 2023 (44 N\) 2024 (50 \)
HE [Eib=s AIRE ENE=S A= AIRE NG
W BB S TR R T — 12 38.8% 49.9% 11.3% 46.0% 42.0% 12.0%
BREABAZRTIRA? 5.8% 13.9% 80.3% 11.0% 11.0% 78.0%
BB 2 m A N ? 100.0% 0.0% 0.0% 100.0% 0.0% 0.0%
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BB 2 R 4 a) 2 0.0% 0.0% 100.0% 0.0% 0.0% 100.0%
BB EERELZFE? 100.0% 0.0% 0.0% 0.0% 0.0% 100.0%
BB BN L VR FR 2 B 2 100.0% 0.0% 0.0% 100.0% 0.0% 0.0%
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Table 2. Curriculum ideological and political integration points in the course “Purification and Purity Determination of Sodium
Chloride”
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Figure 1. Design framework of a teaching model based on “problem-driven and col-
laborative group learning”
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Table 3. Phenomena record and conclusions of the experiment
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Table 4. Inorganic chemistry experiment achievement assessment
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